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Description

[0001] The present invention generally relates to substituted naphthyridinone compounds that activate T cells, promote
T cell proliferation, and/or exhibit antitumor activity. Provided herein are substituted naphthyridinone compounds, com-
positions comprising such compounds, and uses thereof. The invention further pertains to pharmaceutical compositions
comprising at least one compound according to the invention that are useful for the treatment of proliferative disorders,
such as cancer, and viral infections.

BACKGROUND OF THE INVENTION

[0002] Human cancers harbor numerous genetic and epigenetic alterations, generating neoantigens potentially rec-
ognizable by the immune system (Sjoblom et al. (2006) Science 314:268-74). The adaptive immune system, comprised
of T and B lymphocytes, has powerful anti-cancer potential, with a broad capacity and exquisite specificity to respond
to diverse tumor antigens. Further, the immune system demonstrates considerable plasticity and a memory component.
The successful harnessing of all these attributes of the adaptive immune system would make immunotherapy unique
among all cancer treatment modalities. However, although an endogenous immune response to cancer is observed in
preclinical models and patients, this response is ineffective, and established cancers are viewed as "self’ and tolerated
by the immune system. Contributing to this state of tolerance, tumors may exploit several distinct mechanisms to actively
subvert anti-tumor immunity. These mechanisms include dysfunctional T-cell signaling (Mizoguchi et al., (1992) Science
258:1795-98), suppressive regulatory cells (Facciabene et al., (2012) Cancer Res. 72:2162-71), and the co-opting of
endogenous "immune checkpoints", which serve to down-modulate the intensity of adaptive immune responses and
protect normal tissues from collateral damage, by tumors to evade immune destruction (Topalian et al., (2012) Curr.
Opin. Immunol. 24:1-6; Mellman et al. (2011) Nature 480:480-489).
[0003] Diacylglycerol kinases (DGKs) are lipid kinases that mediate the conversion of diacylglycerol to phosphatidic
acid thereby terminating T cell functions propagated through the TCR signaling pathway. Thus, DGKs serve as intrac-
ellular checkpoints and inhibition of DGKs are expected to enhance T cell signaling pathways and T cell activation.
Supporting evidence include knock-out mouse models of either DGKα or DGKζ which show a hyper-responsive T cell
phenotype and improved anti-tumor immune activity (Riese M.J. et al., Journal of Biological Chemistry, (2011) 7:
5254-5265; Zha Y et al., Nature Immunology, (2006) 12:1343; Olenchock B.A. et al., (2006) 11: 1174-81). Furthermore
tumor infiltrating lymphocytes isolated from human renal cell carcinoma patients were observed to overexpress DGKα
which resulted in inhibited T cell function (Prinz, P.U. et al., J Immunology (2012) 12:5990-6000). Thus, DGKα and DGKζ
are viewed as targets for cancer immunotherapy (Riese M.J. et al., Front Cell Dev Biol. (2016) 4: 108; Chen, S.S. et al.,
Front Cell Dev Biol. (2016) 4: 130; Avila-Flores, A et al., Immunology and Cell Biology (2017) 95: 549-563; Noessner,
E., Front Cell Dev Biol. (2017) 5: 16; Krishna, S., et al., Front Immunology (2013) 4:178; Jing, W. et al., Cancer Research
(2017) 77: 5676-5686.
[0004] Documents US 2005/266510 relates to T cell anergy reversed by active Ras and regulated by diacylglycerol
kinase and WO 2017/177037 relates to compositions comprising ritanserin or analof thereof for treating cancers, such
as glioblastomas and melanimas and for inhibiting diacylglycerol kinase alpha.
[0005] There remains a need for compounds useful as inhibitors of one or both of DGKα and DGKζ. Additionally, there
remains a need for compounds useful as inhibitors of one of both of DGKα and DGKζ that have selectivity over other
diacylglycerol kinases, protein kinases, and/or other lipid kinases.
[0006] Accordingly, an agent that is safe and effective in restoring T cell activation, lowering antigen threshold, en-
hancing antitumor functionality, and/or overcoming the suppressive effects of one or more endogenous immune check-
points, such as PD-1, LAG-3 and TGFβ, would be an important addition for the treatment of patients with proliferative
disorders, such as cancer, as well as viral infections.
[0007] Applicants have found compounds that have activity as inhibitors of one or both of DGKα and DGKζ. Further,
applicants have found compounds that have activity as inhibitors of one or both of DGKα and DGKζ and have selectivity
over other diacylglycerol kinases, protein kinases, and/or other lipid kinases. These compounds are provided to be useful
as pharmaceuticals with desirable stability, bioavailability, therapeutic index, and toxicity values that are important to
their drugability.

SUMMARY OF THE INVENTION

[0008] The present invention provides substituted naphthyridinone compounds of Formula (I), which are useful as
inhibitors of DGKα, DGKζ, or both DGKα and DGKζ, including salts thereof
[0009] The present invention also provides pharmaceutical compositions comprising a compound of Formula (I) and/or
a pharmaceutically acceptable salt thereof; and a pharmaceutically acceptable carrier.
[0010] The present invention also provides processes and intermediates for making the compounds of Formula (I)
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and/or salts thereof.
[0011] The present invention also provides a compound of Formula (I) and/or a pharmaceutically acceptable salt
thereof, for use in therapy.
[0012] The present invention also provides the compounds of Formula (I) and/or pharmaceutically acceptable salts
thereof, for the treatment of proliferative disorders, such as cancer and viral infections.
[0013] The compounds of Formula (I) and compositions comprising the compounds of Formula (I) may be used in
treating, preventing, or curing viral infections and various proliferative disorders, such as cancer. Pharmaceutical com-
positions comprising these compounds are useful in treating, preventing, or slowing the progression of diseases or
disorders in a variety of therapeutic areas, such as viral infections and cancer.
[0014] These and other features of the invention will be set forth in expanded form as the disclosure continues.

DETAILED DESCRIPTION

[0015] The first aspect of the present invention provides at least one compound of Formula (I):

or a salt thereof, wherein:

R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, C3-4 cycloalkyl substituted with zero to 4 R1a, C1-3
alkoxy substituted with zero to 4 R1a, -NRaRa, -S(O)nRe, or -P(O)ReRe;
each R1a is independently F, Cl, -CN, -OH, -OCH3, or -NRaRa;
each Ra is independently H or C1-3 alkyl;
each Re is independently C3-4 cycloalkyl or C1-3 alkyl substituted with zero to 4 R1a;
R2 is H, C1-3 alkyl substituted with zero to 4 R2a, or C3-4 cycloalkyl substituted with zero to 4 R2a;
each R2a is independently F, Cl, -CN, -OH, -O(C1-2 alkyl), C3-4 cycloalkyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C3-4 cycloalkyl, C3-4 fluorocycloalkyl, or -NOz;
R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, -CHR4aR4b, or -CR4aR4bR4c;
R4a and R4b are independently:

(i) C1-6 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, -SCH3,
C1-3 fluoroalkoxy, -NRaRa, -S(O)2Re, or -NRaS(O)2Re;
(ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently
selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, C1-4 hydroxyalkyl, -(CH2)1-2O(C1-3 alkyl), C1-4
alkoxy, -O(C1-4 hydroxyalkyl), -O(CH)1-3O(C1-3 alkyl), C1-3 fluoroalkoxy, -O(CH)1-3NRcRc, -OCH2CH=CH2,
-OCH2C≡CH, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3
alkyl), -NRaC(O)O(C1-4 alkyl), -P(O)(C1-3 alkyl)2, -S(O)2(C1-3 alkyl), -O(CH2)1-2(C3-6 cycloalkyl), -O(CH2)1-2(mor-
pholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, tri-
azolyl, tetrahydropyranyl, morpholinyl, thiophenyl, methylpiperidinyl, and Rd; or
(iii) C1-4 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, aryl, and heteroaryl,
said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6
alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and C3-6 cycloalkyl;

or R4a and R4b together with the carbon atom to which they are attached form a C3-6 cycloalkyl or a 3- to 6-membered
heterocyclyl, each substituted with zero to 3 Rf;
each Rf is independently F, Cl, Br, -OH, -CN, =O, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered hetero-
cyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3 substituents
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independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, and
-NRcRc;
R4c is C1-6 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F, Cl,
-OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN;
R4d is -OCH3;
each Rc is independently H or C1-2 alkyl;
Rd is phenyl substituted with zero to 1 substituent selected from F, Cl, -CN, -CH3, and -OCH3;
each R5 is independently -CN, C1-6 alkyl substituted with zero to 4 Rg, C2-4 alkenyl substituted with zero to 4 Rg,
C2-4 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted with zero
to 4 Rg, oxadiazolyl substituted with zero to 4 Rg, pyridinyl substituted with zero to 4 Rg, -(CH2)1-2(heterocyclyl
substituted with zero to 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyl), -(CH2)1-2NRcC(O)O(C1-4 alkyl), -(CH2)1-2NRcS(O)2(C1-4
alkyl), -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl), -C(O)NRaRa, or -C(O)NRa(C3-4 cy-
cloalkyl);
each Rg is independently F, Cl, -CN, -OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -O(CH2)1-2O(C1-2 alkyl), or -NReRe;
m is 1, 2, or 3; and
n is zero, 1, or 2.

[0016] The second aspect of the present invention provides at least one compound of Formula (I) or a salt thereof,
wherein:

R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, C3-4 cycloalkyl substituted with zero to 4 R1a, C1-3
alkoxy substituted with zero to 4 R1a, -NRaRa, -S(O)nRe, or -P(O)ReRe;
each R1a is independently F, Cl, -CN, -OH, -OCH3, or -NRaRa;
each Ra is independently H or C1-3 alkyl;
each Re is independently C3-4 cycloalkyl or C1-3 alkyl substituted with zero to 4 R1a;
R2 is H, C1-3 alkyl substituted with zero to 4 R2a, or C3-4 cycloalkyl substituted with zero to 4 R2a;
each R2a is independently F, Cl, -CN, -OH, -0(Ci-z alkyl), C3-4 cycloalkyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C3-4 cycloalkyl, C3-4 fluorocycloalkyl, or -NO2;
R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, -CHR4aR4b, or -CR4aR4bR4c;
R4a and R4b are independently:

(i) C1-6 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3
fluoroalkoxy and -NRaRa;
(ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently
selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C=CH, -C(O)(CI-3 alkyl), -C(O)OH, -C(O)O(C1-3 alkyl), -NRcRc, -NRaS(O)2(C1-3 alkyl),
-NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), -S(O)2(C1-3 alkyl), cyclopropyl, cyanocyclopropyl, (tert-butoxy-
carbonyl)azetidinyl, tetrahydropyranyl, morpholinyl, methylpiperidinyl, and Rd; or
(iii) C1-4 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, aryl, and heteroaryl,
said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6
alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl);

or R4a and R4b together with the carbon atom to which they are attached form a C3-6 cycloalkyl or a 3- to 6-membered
heterocyclyl, each substituted with zero to 3 Rf;
each Rf is independently F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered hetero-
cyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3 substituents
independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, and
-NRcRc;
R4c is C1-6 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F, Cl,
-OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN;
R4d is -OCH3;
each Rc is independently H or C1-2 alkyl;
Rd is phenyl substituted with zero to 1 substituent selected from F, Cl, -CH3, and -OCH3;
each R5 is independently -CN, C1-6 alkyl substituted with zero to 4 Rg, C2-4 alkenyl substituted with zero to 4 Rg,
C2-4 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted with zero
to 4 Rg, pyridinyl substituted with zero to 4 Rg, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl),
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-C(O)NRaRa, -C(O)NHNHC(O)CH3, or -C(O)NRa(C3-4 cycloalkyl);
each Rg is independently F, Cl, -CN, -OH, C1-3 alkoxy, or C1-3 fluoroalkoxy;
m is 1, 2, or 3; and
n is zero, 1, or 2.

[0017] The third aspect of the present invention provides at least one compound of Formula (I) or a salt thereof, wherein:

R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, C3-4 cycloalkyl substituted with zero to 4 R1a, C1-3
alkoxy substituted with zero to 4 R1a, -NRaRa, -S(O)nRe, or -P(O)ReRe;
each R1a is independently F, Cl, -CN, -OH, -OCH3, or -NRaRa;
each Ra is independently H or C1-3 alkyl;
each Re is independently C3-4 cycloalkyl or C1-3 alkyl substituted with zero to 4 R1a;
R2 is H, C1-3 alkyl substituted with zero to 4 R2a, or C3-4 cycloalkyl substituted with zero to 4 R2a;
each R2a is independently F, Cl, -CN, -OH, -O(C1-2 alkyl), C3-4 cycloalkyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C3-4 cycloalkyl, C3-4 fluorocycloalkyl, or -NOz;
R4 is -CH2R4a, -CHR4aR4b, or -CR4aR4bR4c;
R4a and R4b are independently:

(i) C1-6 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3
fluoroalkoxy and -NRaRa;
(ii) C3-6 cycloalkyl, heterocyclyl, aryl, or heteroaryl, each substituted with zero to 4 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl),
and Rd; or
(iii) C1-4 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, aryl, and heteroaryl,
said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6
alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl);

or R4a and R4b together with the carbon atom to which they are attached form a C3-6 cycloalkyl or a 3- to 6-membered
heterocyclyl, each substituted with zero to 3 Rf;
each Rf is independently F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered hetero-
cyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3 substituents
independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, and
-NRcRc;
R4c is C1-6 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F, Cl,
-OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN;
each Rc is independently H or C1-2 alkyl;
Rd is phenyl substituted with zero to 1 substituent selected from F, Cl, -CH3, and -OCH3;
each R5 is independently -CN, C1-6 alkyl substituted with zero to 4 Rg, C2-4 alkenyl substituted with zero to 4 Rg,
C2-4 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted with zero
to 4 Rg, pyridinyl substituted with zero to 4 Rg, -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl), -C(O)NRaRa,
-C(O)NHNHC(O)CH3, or -C(O)NRa(C3-4 cycloalkyl); each Rg is independently F, Cl, -CN, -OH, C1-3 alkoxy, or C1-3
fluoroalkoxy;
m is 1, 2, or 3; and
n is zero, 1, or 2.

[0018] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, F, Cl, Br, -CN,
C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3 alkoxy substituted with zero to
3 R1a, -NRaRa, -S(O)nCH3, or -P(OXCH3)2; each R1a is independently F, Cl, or -CN; each Ra is independently H or C1-3
alkyl; R2 is H or C1-2 alkyl substituted with zero to 2 R2a; each R2a is independently F, Cl, -CN, -OH, -0(Ci-z alkyl),
cyclopropyl, C3-4 alkenyl, or C3-4 alkynyl; R3 is H, F, Cl, Br, -CN, C1-2 alkyl, -CF3, cyclopropyl, or -NO2; R4a and R4b are
independently: (i) C1-4 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3,
-SCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero
to 4 substituents independently selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, -(CH2)1-2O(C1-2
alkyl), C1-4 alkoxy, -O(C1-4 hydroxyalkyl), -O(CH)1-2O(C1-2 alkyl), C1-3 fluoroalkoxy, -O(CH)1-2NRcRc, -OCH2CH=CH2,
-OCH2C≡CH, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl),
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-NRaC(O)O(C1-4 alkyl), -P(OXC1-2 alkyl)2, -S(O)2(C1-3 alkyl), -O(CH2)1-2(C3-4 cycloalkyl), -O(CH2)1-2(morpholinyl), cy-
clopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyra-
nyl, morpholinyl, thiophenyl, methylpiperidinyl, and Rd; or (iii) C1-3 alkyl substituted with one cyclic group selected from
C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
-NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and C3-4 cycloalkyl; or R4a and R4b together
with the carbon atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-membered heterocyclyl, each
substituted with zero to 3 Rf; each Rf is independently F, Cl, Br, -OH, -CN, =O, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy,
C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-mem-
bered heterocyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3
substituents independently selected from F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy,
and -NRcRc; R4c is C1-4 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected
from F, Cl, -OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN; and each R5 is independently -CN, C1-5 alkyl substituted with
zero to 4 Rg, C2-3 alkenyl substituted with zero to 4 Rg, C2-3 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted
with zero to 4 Rg, phenyl substituted with zero to 3 Rg, oxadiazolyl substituted with zero to 3 Rg, pyridinyl substituted
with zero to 3 Rg, -(CH2)1-2(heterocyclyl substituted with zero to 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyl),
-(CH2)1-2NRcC(O)O(C1-4 alkyl), -(CH2)1-2NRcS(O)2(C1-4 alkyl), -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl),
-C(O)O(C3-4 cycloalkyl), -C(O)NRaRa, or -C(O)NRa(C3-4 cycloalkyl).
[0019] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, F, Cl, Br, -CN,
C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3 alkoxy substituted with zero to
3 R1a, -NReRe, -S(O)nCH3, or -P(O)CH3)2; each R1a is independently F, Cl, or -CN; each Ra is independently H or C1-3
alkyl; each Re is independently C3-4 cycloalkyl or C1-2 alkyl substituted with zero to 4 R1a; R2 is H or C1-2 alkyl substituted
with zero to 2 R2a; each R2a is independently F, Cl, -CN, -OH, -0(Ci-z alkyl), cyclopropyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-2 alkyl, -CF3, cyclopropyl, or -NO2; R4a and R4b are independently: (i) C1-4 alkyl substituted
with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, C3-6 cycloalkyl, and
-NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently
selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2,
-OCH2C≡CH, -C(O)(C1-3 alkyl), -C(O)OH, -C(O)O(C1-3 alkyl), -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl),
-NRaC(O)O(C1-4 alkyl), -S(O)2(C1-3 alkyl), cyclopropyl, cyanocyclopropyl, (tert-butoxycarbonyl)azetidinyl, tetrahydro-
pyranyl, morpholinyl, methylpiperidinyl, and Rd; or (iii) C1-3 alkyl substituted with one cyclic group selected from C3-6
cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
-NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl); or R4a and R4b together with the carbon
atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-membered heterocyclyl, each substituted with zero
to 3 Rf; each Rf is independently F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered heterocyclyl,
phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3 substituents inde-
pendently selected from F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, and -NRcRc; R4c
is C1-4 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F, Cl, -OH, C1-2
alkoxy, C1-2 fluoroalkoxy, and -CN; and each R5 is independently -CN, C1-5 alkyl substituted with zero to 4 Rg, C2-3
alkenyl substituted with zero to 4 Rg, C2-3 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to
4 Rg, phenyl substituted with zero to 3 Rg, oxadiazolyl substituted with zero to 3 Rg, pyridinyl substituted with zero to 3
Rg, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl), -C(O)NRaRa, or -C(O)NRa(C3-4 cycloalkyl);
m is 1, 2, or 3; and n is zero, 1, or 2.
[0020] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, F, Cl, Br, -CN,
C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3 alkoxy substituted with zero to
3 R1a, -NRaRa, -S(O)nCH3, or -P(O)(CH3)2; each R1a is independently F, Cl, or -CN; each Ra is independently H or C1-3
alkyl; each Re is independently C3-4 cycloalkyl or C1-2 alkyl substituted with zero to 4 R1a; R2 is H or C1-2 alkyl substituted
with zero to 2 R2a; each R2a is independently F, Cl, -CN, -OH, -O(C1-2 alkyl), cyclopropyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-2 alkyl, -CF3, cyclopropyl, or -NO2; R4a and R4b are independently: (i) C1-4 alkyl substituted
with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6
cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently selected from
F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
-NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-3 alkyl substituted with
one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with
zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2
fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4
alkyl); or R4a and R4b together with the carbon atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-
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membered heterocyclyl, each substituted with zero to 3 Rf; each Rf is independently F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2
fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6
cycloalkyl, 3- to 6-membered heterocyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group
substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3
alkoxy, C1-2 fluoroalkoxy, and -NRcRc; R4c is C1-4 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents
independently selected from F, Cl, -OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN; each R5 is independently -CN, C1-5
alkyl substituted with zero to 4 Rg, C2-3 alkenyl substituted with zero to 4 Rg, C2-3 alkynyl substituted with zero to 4 Rg,
C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted with zero to 3 Rg, oxadiazolyl substituted with zero to 3
Rg, pyridinyl substituted with zero to 3 Rg, -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl), -C(O)NRaRa, or
-C(O)NRa(C3-4 cycloalkyl); each Rg is independently F, Cl, -CN, -OH, C1-3 alkoxy, or C1-3 fluoroalkoxy; m is 1, 2, or 3;
and n is zero, 1, or 2.
[0021] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, Cl, Br, -CN, or
-OCH3; R2 is -CH3; R3 is H, F, Cl, Br, -CN, -CH3, cyclopropyl, or -NO2; R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, or
-CHR4aR4b; R4a is phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl,
oxazolyl, oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydrobenzo[b][1,4]diox-
inyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl, benzoxazinonyl, indazolyl,
indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyranyl, quinolinyl, or naphthyridinyl, each
substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2,
-C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH,
-OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3,
-C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopropyl), -OCH2CH2(mor-
pholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tet-
rahydropyranyl, morpholinyl, phenyl, fluorophenyl, cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl; R4b is:
(i) -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2, -CF2CH2OH,
-CF2CH2OCH3, -CH2SCH3, cyclopropyl, -CH2(cyclohexyl), or -CH2(cyclopropyl-oxadiazolyl); or (ii) phenyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, tetrazolyl, thiadi-
azolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl,
dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl, benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyra-
zolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyranyl, quinolinyl, or naphthyridinyl, each substituted with zero to 3 substitu-
ents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH,
-CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2,
-S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopropyl), -OCH2CH2(morpholinyl), cyclopropyl, cyanocyclopropyl,
methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, phenyl, fluor-
ophenyl, cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl; or R4a and R4b together with the carbon atom to
which they are attached form oxotetrahydrofuranyl or cyclopropyl substituted with fluorophenyl; each R5 is independently
-CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2CN, -CH2OH, -C(CH3)2OH,
-C(CH3)(OH)CH(CH3)2, -CH2OCH3, -CH2OCH2CH3, -CH2OCHF2, -CH2OCH2CH2OCH3, -CH2N(CH3)2,
-CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -C(O)C(CH3)2, -CH2(hydroxyazetidinyl), -CH2(morpholinyl),
-CH2(methylpiperazinyl), -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(O)NH(cyclopropyl), -C(O)O(cyclopro-
pyl), cyclopropyl, phenyl, methyloxadiazolyl, or methylpyridinyl; and m is 1 or 2.
[0022] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, Br, -CN, or -OCH3;
R2 is -CH3; R3 is H, F, Cl, Br, -CN, -CH3, cyclopropyl, or -NO2; R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, or -CHR4aR4b;
R4a is phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, tetra-
zolyl, thiadiazolyl, thiazolyl, triazolyl, tetrahydropyranyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, di-
hydrobenzofuranyl, benzoxazinyl, benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, qui-
nolinyl, or naphthyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2, -OCF3, -C(O)CH3,
-C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -S(O)2CH3, cyclopropyl, cyanocyclopropyl, (tert-butoxycarbonyl)aze-
tidinyl, tetrahydropyranyl, morpholinyl, phenyl, fluorophenyl, and methylpiperidinyl; R4b is: (i) -CH3, -CH2CH3,
-CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -CH2OCH3, -CH2OCHF2, -CH2(cyclohexyl), or cyclopropyl; or (ii) phenyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, tetrazolyl, thiadiazolyl,
thiazolyl, triazolyl, tetrahydropyranyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl,
benzoxazinyl, benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, quinolinyl, or naphthy-
ridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3,
-CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2, -OCF3, -C(O)CH3, -C(O)OH, -C(O)OCH3,
-C(O)OC(CH3)3, -N(CH3)2, -S(O)2CH3, cyclopropyl, cyanocyclopropyl, (tert-butoxycarbonyl)azetidinyl, tetrahydropyra-
nyl, morpholinyl, phenyl, fluorophenyl, and methylpiperidinyl; R4d is -OCH3; each R5 is independently -CN, -CH3,



EP 3 814 348 B9

9

5

10

15

20

25

30

35

40

45

50

55

-CH2CH3, -CH(CH3)2, -CHC(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-C(CH3)(OH)CH(CH3)2, -CH2OCH3, -C(O)C(CH3)2, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(O)NH(cyclo-
propyl), -C(O)O(cyclopropyl), cyclopropyl, phenyl, methyloxadiazolyl, or methylpyridinyl; and m is 1 or 2.
[0023] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, Br, -CN, or -OCH3;
R2 is -CH3; R3 is H, F, Cl, Br, -CN, -CH3, cyclopropyl, or -NO2; R4 is -CH2R4a or -CHR4aR4b; R4a is phenyl or pyridinyl,
each substituted with zero to 3 substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2,
-CHF2, -CF3, -CH2OH, -OCH3, -OCH2CH3, -OCH(CH3)2, and -OCF3; R4b is -CH3, -C(CH3)3, or phenyl substituted with
zero to 1 substituent selected from F, Cl, -CH3, and -CH2OH; each R5 is independently -CN, -CH3, -CH2CH3, -CH(CH3)2,
-CHC(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2, -CH2OCH3,
-C(O)C(CH3)2, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(O)NH(cyclopropyl), -C(O)O(cyclopropyl), cyclo-
propyl, phenyl, methyloxadiazolyl, or methylpyridinyl; and m is 1 or 2. Included in this embodiment are compounds in
which each R5 is independently -CH3, -CH2CH3, -CH(CH3)2, -CHC(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2,
-CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2, -CH2OCH3, -C(O)C(CH3)2, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)O(cy-
clopropyl), cyclopropyl, phenyl, methyloxadiazolyl, or methylpyridinyl.
[0024] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -CH2R4a, -CD2R4a,
or -CH2CH2R4a. Included in this embodiment are compounds in which R4 is -CH2R4a or -CD2R4a. Also included in this
embodiment are compounds in which R4a is phenyl, pyridinyl, tetrahydropyranyl, benzoxazinyl, benzo[d][1,3]dioxolyl,
benzoxazinonyl, indazolyl, indolyl, or quinolinyl, each substituted with zero to 3 substituents independently selected from
F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2,
-OCF3, -C(O)CH3, -C(O)OC(CH3)3, -N(CH3)2, cyanocyclopropyl, and phenyl.
[0025] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -CHR4aR4b, -CDR4aR4b,
or -CH2CHR4aR4d. Included in this embodiment are compounds in which R4 is -CHR4aR4b or -CDR4aR4b. Also included
in this embodiment are compounds in which R4a is phenyl, pyridinyl, dihydrobenzofuranyl, benzodioxolyl, isoxazolyl,
naphthyridinyl, quinolinyl, or thiazolyl, each substituted with zero to 3 substituents independently selected from F, Cl,
Br, -CN, -OH, -CH3, -CF3, -OCH3, -OCHF2, -OCF3, -C(O)OH, -C(O)OCH3, and cyclopropyl; R4b is -CH3, -CH2CH3,
-CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2, -CF2CH2OH, -CF2CH2OCH3,
-CH2SCH3, cyclopropyl, -CH2(cyclohexyl), or -CH2(cyclopropyl-oxadiazolyl); and R4d is -OCH3.
[0026] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -CHR4aR4b or
-CHR4bCH2R4a. Included in this embodiment are compounds in which R4 is -CHR4aR4b. Also included in this embodiment
are compounds in which R4a and R4b are independently phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl,
imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahy-
dropyranyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, ben-
zoxazinyl, benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyra-
nyl, quinolinyl, or naphthyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN,
-OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2,
-OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3,
-C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopro-
pyl), -OCH2CH2(morpholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbo-
nyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, phenyl, fluorophenyl, cyanophenyl, thiophenyl, fluorophenyl, and
methylpiperidinyl.
[0027] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -CH2R4a, -CD2R4a,
-CHR4aR4b, or -CDR4aR4b. Included in this embodiment are compounds in which R4 is -CH2R4a, or -CHR4aR4b. Also
included in this embodiment are compounds in which R4 is -CH2R4a, -CD2R4a, -CHR4aR4b, or -CDR4aR4b.
[0028] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -CHR4aR4b: R4a is
phenyl or pyridinyl, each substituted with zero to 2 substituents independently selected from F, Cl, Br, -CN, -CH3, and
-OCF3; and R4b is phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl,
oxazolyl, oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydrobenzo[b][1,4]diox-
inyl, dihydrobenzo[b] [1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl, benzoxazinonyl, indazolyl,
indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyranyl, quinolinyl, or naphthyridinyl, each
substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2,
-C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH,
-OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3,
-C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopropyl), -OCH2CH2(mor-
pholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tet-
rahydropyranyl, morpholinyl, phenyl, fluorophenyl, cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl.
[0029] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula (II):
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wherein one, two, or three of R5a, R5b, R5c, and R5d are each R5 and the remainder of R5a, R5b, R5c, and R5d are each
hydrogen. Included in this embodiment are compounds in which each R5 is independently -CN, -CH3, -CH2CH3,
-CH(CH3)2, -CHC(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2,
-CH2OCH3, -C(O)C(CH3)2, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(O)NH(cyclopropyl), -C(O)O(cyclopro-
pyl), cyclopropyl, phenyl, methyloxadiazolyl, or methylpyridinyl.
[0030] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula (II):

wherein:

(i) R5a is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, cyclopropyl,
-C(O)NH(cyclopropyl), or phenyl, and R5b, R5c, and R5d are each H;
(ii) R5a is cyclopropyl, R5b is H, R5c is cyclopropyl, and R5d is H;
(iii) R5b is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OH, -C(O)OCH3, -C(O)C(CH3)2, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(CH3)(OH)CH(CH3)2,
-C(O)NH(cyclopropyl), -C(O)O(cyclopropyl), or methyloxadiazolyl, and R5a, R5c, and R5d are each H;
(iv) R5b is -CH3 or methyl-pyridinyl, R5c is -CH3, and R5a and R5d are each H;
(v) R5a is -CH3, -CH2CH3, -CH(CH3)2, -CH2OH, or -CH2OCH3, R5c is -CH3, and R5b and R5d are each H; or
(vi) R5a is -CH3, R5b is -CH3 or -CH2OCF2, and R5c and R5d are each H;
(vii) R5a is -CH3, R5c is -CH2CH3, -CH2CN, -CH2OH, -CH2OCH3, -CH2OCH2CH3, -CH2OCH2CH2OH3, -CH2N(CH3)2,
-CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -CH2(morpholinyl), -CH2(hydroxyazetidinyl), or
-CH2(methylpiperazinyl), and R5b and R5d are each H; or
(viii) R5a is -CH2CH3, R5c is -CH2CH3 or -CH2OCH3, and R5b and R5d are each H; and R1, R2, R3, and R4 are defined
in the first aspect, the second aspect, or the third aspect. Included in this embodiment are compounds in which R1
is Cl, -CN, or -OCH3; R2 is -CH3; and R3 is H, F, Cl, or -CN.

[0031] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula (II):
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wherein:

(i) R5a is -CN, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, cyclopropyl, -C(O)NH(cy-
clopropyl), or phenyl, and R5b, R5c, and R5d are each H;
(ii) R5a is cyclopropyl, R5b is H, R5c is cyclopropyl, and R5d is H;
(iii) R5b is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)CH3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(CH3)(OH)CH(CH3)2, -C(O)NH(cyclo-
propyl), -C(O)O(cyclopropyl), or methyloxadiazolyl, and R5a, R5c, and R5d are each H;
(iv) R5b is -CH3, R5c is -CH3, and R5a and R5d are each H;
(v) R5a is -CH3, -CH2CH3, or -CH(CH3)2, R5c is -CH3, and R5b and R5d are each H;
(v) R5a is -CH3, R5c is -CH2OH, and R5b and R5d are each H;
(vii) R5a is -CH3 or -CH2CH3, R5c is -CH2CH3 or -CH2OCH3 and R5b and R5d are each H; or
(viii) R5a is -CH3, R5b is -CH3, and R5c and R5d are each H;

and R1, R2, R3, and R4 are defined in the first aspect, the second aspect, or the third aspect.
[0032] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein:

(i) R5a is -CN, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, cyclopropyl, -C(O)NH(cy-
clopropyl), or phenyl, and R5b, R5c, and R5d are each H;
(ii) R5a is cyclopropyl, R5b is H, R5c is cyclopropyl, and R5d is H;
(iii) R5b is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2, -C(CH3)(OH)CH(CH3)2, -C(O)NH(cyclopropyl),
-C(O)O(cyclopropyl), or methyloxadiazolyl, and R5a, R5c, and R5d are each H;
(iv) R5b is -CH3 or methyl-pyridinyl, R5c is -CH3, and R5a and R5d are each H;
(v) R5a is -CH3 or -CH(CH3)2, R5c is -CH3, and R5b and R5d are each H; or
(vi) R5a is -CH3, R5b is -CH3, and R5c and R5d are each H;

and R1, R2, R3, and R4 are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment
are compounds in which:

(i) R5a is -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OCH3, cyclopropyl, or phenyl, and R5b, R5c, and R5d are
each H;
(ii) R5a is cyclopropyl, R5b is H, R5c is cyclopropyl, and R5d is H;
(iii) R5b is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OCH3, -C(O)OC(CH3)2, -C(CH3)(OH)CH(CH3)2, -C(O)O(cyclopropyl), or methyloxadiazolyl, and
R5a, R5c, and R5d are each H;
(iv) R5b is -CH3 or methyl-pyridinyl, R5c is -CH3, and R5a and R5d are each H;
(v) R5a is -CH3 or -CH(CH3)2, R5c is -CH3, and R5b and R5d are each H; or
(vi) R5a is -CH3, R5b is -CH3, and R5c and R5d are each H.

[0033] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein R5a is -CH3, R5c is -CH3, and R5b and R5d are each H; and R1, R2, R3, and R4 are defined in the first aspect,
the second aspect, or the third aspect.
[0034] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein R5a is -CH2CH3, R5c is -CH2CH3, and R5b and R5d are each H; and R1, R2, R3, and R4 are defined in the
first aspect, the second aspect, or the third aspect.
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[0035] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein R5b is -CH3, R5c is -CH2CH3, and R5b and R5d are each H; and R1, R2, R3, and R4 are defined in the first
aspect, the second aspect, or the third aspect.
[0036] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein R5b is -CH2CH3, R5c is -CH3, and R5b and R5d are each H; and R1, R2, R3, and R4 are defined in the first
aspect, the second aspect, or the third aspect.
[0037] In one embodiment, a compound of Formula (I) or a salt thereof is provided having the structure of Formula
(II) wherein R5a is -CH3, and R5b, R5c, and R5d are each H; and R1, R2, R3, and R4 are defined in the first aspect, the
second aspect, or the third aspect.
[0038] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R1 is H, F, Cl, Br, -CN,
C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3 alkoxy substituted with zero to
3 R1a, -NRaRa, -S(O)nCH3, or -P(O)CH3)2; and R1a, Ra, R2, R3, R4, R5, m, and n are defined in the first aspect, the
second aspect, or the third aspect. Included in this embodiment are compounds in which R1 is H, F, Cl, Br, -CN, C1-3
alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3 alkoxy substituted with zero to 3 R1a,
or -NRaRa. Also included in this embodiment are compounds in which R1 is H, F, Cl, Br, -CN, -CH3, cyclopropyl, or
-NRaRa; and each R1a is independently H or -CH3. Additionally, included in this embodiment are compounds in which
R1 is H, Br, -CN, or -OCH3.
[0039] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R2 is H, C1-3 alkyl substituted
with zero to 3 R2a, or C3-4 cycloalkyl substituted with zero to 3 R2a; and R1, R2a, R3, R4, R5 and m are defined in the
first aspect, the second aspect, or the third aspect. Included in this embodiment are compounds in which R2 is H, C1-2
alkyl substituted with zero to 2 R2a, or cyclopropyl substituted with zero to 2 R2a. Also included in this embodiment are
compounds in which R2 is H or C1-2 alkyl substituted with zero to 2 R2a. Additionally, included in this embodiment are
compounds in which R2 is -CH3.
[0040] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R3 is H, F, Cl, Br, -CN,
C1-3 alkyl, C1-2 fluoroalkyl, C3-4 cycloalkyl, or -NO2; and R1, R2, R4, R5 and m are defined in the first aspect, the second
aspect, or the third aspect. Included in this embodiment are compounds in which R3 is H, F, Cl, Br, -CN, C1-2 alkyl, -CF3,
cyclopropyl, or -NO2. Also included in this embodiment are compounds in which R3 is H, F, Cl, Br, -CN, -CH3, cyclopropyl,
or -NO2. Additionally, included in this embodiment are compounds in which R3 is H, F, Cl, or -CN.
[0041] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CH2R4a, -CHR4aR4b,
or -CR4aR4bR4c; R4a and R4b are independently: (i) C1-4 alkyl substituted with zero to 4 substituents independently
selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or het-
eroaryl, each substituted with zero to 4 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3
fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl),
-NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-3 alkyl substituted with one cyclic group selected from
C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
-NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl); or R4a and R4b together with the carbon
atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-membered heterocyclyl, each substituted with zero
to 3 Rf; and R1, R2, R3, R5, Ra, Rc, Rd, Rf, and m are defined in the first aspect, the second aspect, or the third aspect.
Included in this embodiment are compounds in which R4a is phenyl or heteroaryl, each substituted with zero to 3
substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -CHF2, -CF3, -CH2OH, -OCH3,
-OCH2CH3, -OCH(CH3)2, and -OCF3; and R4b is C1-3 alkyl, or phenyl substituted with zero to 1 substituent selected
from F, Cl, -CH3, and -CH2OH.
[0042] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4a and R4b are inde-
pendently: (i) C1-6 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3
fluoroalkoxy and -NRaRa; (ii) C3-6 cycloalkyl, 5- to 14-membered heterocyclyl, 5- to 10-membered aryl, or 5- to 10-
membered heteroaryl, each substituted with zero to 4 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6
alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-4 alkyl substituted with one cyclic group selected
from C3-6 cycloalkyl, 5- to 14-membered heterocyclyl, 5- to 10-membered aryl, or 5- to 10-membered heteroaryl, said
cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3
fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3
alkyl), and -NRaC(O)O(C1-4 alkyl); or R4a and R4b together with the carbon atom to which they are attached form a C3-6
cycloalkyl or a 3- to 6-membered heterocyclyl, each substituted with zero to 3 Rf; and R1, R2, R3, R5, Ra, Rc, Rd, Rf, and
m are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment are compounds in
which R4a and R4b are independently: (i) C1-6 alkyl substituted with zero to 4 substituents independently selected from
F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy and -NRaRa; (ii) C3-6 cycloalkyl, 5- to 6-membered heterocyclyl, phenyl,
naphthalenyl, 5- to 6-membered heteroaryl, each substituted with zero to 4 substituents independently selected from F,
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Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
-NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-4 alkyl substituted with
one cyclic group selected from C3-6 cycloalkyl, 5- to 6-membered heterocyclyl, 5- to 10-membered aryl, or 5- to 6-
membered heteroaryl, said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br,
-OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc,
-NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl); or R4a and R4b together with the carbon atom
to which they are attached form a C3-6 cycloalkyl or a 3- to 6-membered heterocyclyl, each substituted with zero to 3 Rf.
[0043] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CH2R4a or -CHR4aR4b;
and R1, R2, R3, R4a, R4b, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in
this embodiment are compounds in which R4a and R4b are independently: (i) C1-4 alkyl substituted with zero to 4 sub-
stituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6 cycloalkyl, hete-
rocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently selected from F, Cl, Br, -OH,
-CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc,
-NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-3 alkyl substituted with one cyclic
group selected from C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3
substituents independently selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and -NRaC(O)O(C1-4 alkyl); and
Ra, Rc, and Rd are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment are
compounds in which R4a and R4b are independently: (i) C1-6 alkyl substituted with zero to 4 substituents independently
selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy and -NRaRa; (ii) C3-6 cycloalkyl, 5- to 6-membered heterocyclyl,
phenyl, naphthalenyl, 5- to 6-membered heteroaryl, each substituted with zero to 4 substituents independently selected
from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2,
-OCH2C≡CH, -NRcRc, and Rd; or (iii) C1-4 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, 5- to 6-
membered heterocyclyl, 5- to 10-membered aryl, or 5- to 6-membered heteroaryl, said cyclic group substituted with zero
to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, and -NRcRc,; and Ra, Re, and Rd are defined in the first aspect, the second aspect, or
the third aspect. Also included in this embodiment are compounds in which R4a is phenyl or pyridinyl, each substituted
with zero to 3 substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -CHF2, -CF3,
-CH2OH, -OCH3, -OCH2CH3, -OCH(CH3)2, and -OCF3; and R4b is -CH3, -C(CH3)3, or phenyl substituted with zero to 1
substituent selected from F, Cl, -CH3, and -CH2OH.
[0044] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CH2R4a; and R1,
R2, R3, R4a, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment
are compounds in which R4a is: (i) C1-4 alkyl substituted with zero to 4 substituents independently selected from F, Cl,
-CN, -OH, -OCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted
with zero to 4 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3
fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, and Rd; or (iii) C1-3 alkyl substituted with one cyclic group selected
from C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3 substituents inde-
pendently selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2,
-OCH2C≡CH, and -NReRe; and Ra, Re, and Rd are defined in the first aspect, the second aspect, or the third aspect.
Also included in this embodiment are compounds in which R4a is phenyl or pyridinyl, each substituted with zero to 3
substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -CHF2, -CF3, -CH2OH, -OCH3,
-OCH2CH3, -OCH(CH3)2, and -OCF3.
[0045] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CH2R4a, -CD2R4a,
or -CH2CH2R4a; and R1, R2, R3, R4a, R5, and m are defined in the first aspect, the second aspect, or the third aspect.
Included in this embodiment are compounds in which R4 is -CH2R4a or -CD2R4a. Also, included in this embodiment are
compounds in which R4a is phenyl, pyridinyl, tetrahydropyranyl, benzoxazinyl, benzo[d][1,3]dioxolyl, benzoxazinonyl,
indazolyl, indolyl, or quinolinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN,
-OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2, -OCF3, -C(O)CH3,
-C(O)OC(CH3)3, -N(CH3)2, cyanocyclopropyl, and phenyl.
[0046] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b; and R1,
R2, R3, R4a, R4b, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this
embodiment are compounds in which R4a and R4b are independently (i) C1-4 alkyl substituted with zero to 4 substituents
independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, and -NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl,
phenyl, or heteroaryl, each substituted with zero to 4 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6
alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, and Rd; or (iii)
C1-3 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic
group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl,
C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, and -NRcRc; and Ra, Rc, and Rd are defined in the first
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aspect, the second aspect, or the third aspect. Also included in this embodiment are compounds in which R4a is phenyl
or pyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3,
-CH(CH3)2, -CHF2, -CF3, -CH2OH, -OCH3, -OCH2CH3, -OCH(CH3)2, and -OCF3; and R4b is C1-3 alkyl, or phenyl sub-
stituted with zero to 1 substituent selected from F, Cl, -CH3, and -CH2OH. Additionally, included in this embodiment are
compounds in which R4a is phenyl or pyridinyl, each substituted with zero to 3 substituents independently selected from
F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -CHF2, -CF3, -CH2OH, OCH3, -OCH2CH3, -OCH(CH3)2, and -OCF3; and
R4b is -CH3 or -C(CH3)3.
[0047] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b; R4a is:
(i) C1-4 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy,
and -NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents inde-
pendently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, and Rd; or (iii) C1-3 alkyl substituted with one cyclic group selected from C3-6
cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group substituted with zero to 3 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH,
and -NRcRc; R4b is C1-4 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3,
C1-3 fluoroalkoxy, and -NRaRa; and R1, R2, R3, R5, Ra, Rc, Rd, and m are defined in the first aspect, the second aspect,
or the third aspect. Included in this embodiment are compounds in which R4a is (i) C3-6 cycloalkyl, 5- to 14-membered
heterocyclyl, 5- to 10-membered aryl, or 5- to 10-membered heteroaryl, each substituted with zero to 3 substituents
independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, and Rd; or (ii) C1-4 alkyl substituted with one cyclic group selected from C3-6
cycloalkyl, 5- to 14-membered heterocyclyl, 5- to 10-membered aryl, or 5- to 10-membered heteroaryl, said cyclic group
substituted with zero to 4 substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3
alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and
-NRaC(O)O(C1-4 alkyl). Also included in this embodiment are compounds in which R4a is C3-6 cycloalkyl, 5- to 14-
membered heterocyclyl, 5- to 10-membered aryl, or 5- to 10-membered heteroaryl, each substituted with zero to 3
substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3
fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4
alkyl), and Rd. Additionally, included in this embodiment are compounds in which R4a is phenyl or pyridinyl, each sub-
stituted with zero to 3 substituents independently selected from F, Cl, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -CHF2,
-CF3, -CH2OH, -OCH3, -OCH2CH3, -OCH(CH3)2, and -OCF3.
[0048] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b,
-CDR4aR4b, or -CH2CHR4aR4d; R4a is phenyl, pyridinyl, dihydrobenzofuranyl, benzodioxolyl, isoxazolyl, naphthyridinyl,
quinolinyl, or thiazolyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CF3, -OCH3, -OCHF2, -OCF3, -C(O)OH, -C(O)OCH3, and cyclopropyl; R4b is -CH3, -CH2CH3, -CH2CH2CH3,
-C(CH3)3, -CH2F, -CF3, -CH2OH, -CH2OCH3, -CH2OCHF2, -CH2(cyclohexyl), or cyclopropyl; R4d is -OCH3; and R1, R2,
R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect.
[0049] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b or
-CDR4aR4b; R4a is phenyl, pyridinyl, dihydrobenzofuranyl, benzodioxolyl, isoxazolyl, naphthyridinyl, quinolinyl, or thia-
zolyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CF3, -OCH3,
-OCHF2, -OCF3, -C(O)OH, -C(O)OCH3, and cyclopropyl; R4b is -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3,
-CH2OH, -CH2OCH3, -CH2OCHF2, -CH2(cyclohexyl), or cyclopropyl; and R1, R2, R3, R5, and m are defined in the first
aspect, the second aspect, or the third aspect.
[0050] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CH2R4a, -CD2R4a,
or -CH2CH2R4a, -CHR4aR4b, -CDR4aR4b, or -CH2CHR4aR4d; R4a is phenyl, pyridinyl, tetrahydropyranyl, benzoxazinyl,
benzo[d][1,3]dioxolyl, dihydrobenzofuranyl, benzodioxolyl, benzoxazinonyl, indazolyl, indolyl, isoxazolyl, thiazolyl, qui-
nolinyl, or naphthyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2, -OCF3, -C(O)CH3,
-C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, cyclopropyl, cyanocyclopropyl, and phenyl; R4b is -CH3, -CH2CH3,
-CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -CH2OCH3, -CH2OCHF2, -CH2(cyclohexyl), or cyclopropyl; R4d is
-OCH3; and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this
embodiment are compounds in which R4 is -CH2R4a, -CD2R4a, or -CH2CH2R4a, -CHR4aR4b, or -CDR4aR4b. Also included
in this embodiment are compounds in which R4 is -CH2R4a, -CH2CH2R4a, or -CHR4aR4b.
[0051] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b; R4a
and R4b are independently phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, di-
hydrobenzofuranyl, benzo[d][1,3]dioxolyl, or pyrazolo[1,5-a]pyridinyl, each substituted with zero to 3 substituents inde-
pendently selected from F, Cl, Br, -CN, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -OCH3, -OCH2CH3, -OCH(CH3)2,
-OCF3, -CF3, -S(O)2CH3, cyclopropyl, (tert-butoxycarbonyl)azetidinyl, tetrahydropyranyl, morpholinyl, fluorophenyl, and
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methylpiperidinyl; and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect.
[0052] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b: R4a is
phenyl or pyridinyl, each substituted with zero to 2 substituents independently selected from F, Cl, Br, -CN, -CH3, and
-OCF3; R4b is phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxa-
zolyl, pyrazolyl, tetrazolyl, thiazolyl, thiadiazolyl, triazolyl, tetrahydropyranyl, pyrazolo[1,5-a]pyridinyl, benzodioxolyl, di-
hydrobenzofuranyl, benzo[d][1,3]dioxolyl, or dihydrobenzo[b][1,4]dioxepinyl, each substituted with zero to 3 substituents
independently selected from F, Cl, -CN, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3,
-OCH(CH3)2, -OCF3, -S(O)2CH3, cyclopropyl, (tert-butoxycarbonyl)azetidinyl, tetrahydropyranyl, morpholinyl, and meth-
ylpiperidinyl; and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect.
[0053] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein: R4 is -CHR4aR4b; R4a
and R4b together with the carbon atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-membered
heterocyclyl, each substituted with zero to 3 Rf; and R1, R2, R3, R5, Rf, and m are defined in the first aspect, the second
aspect, or the third aspect. Included in this embodiment are compounds in which R4a and R4b together with the carbon
atom to which they are attached, form a C3-6 cycloalkyl substituted with zero to 3 Rf. Also included in this embodiment
are compounds in which R4a and R4b together with the carbon atom to which they are attached, form a 3- to 6-membered
heterocyclyl substituted with zero to 3 Rf.
[0054] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is:

(i)
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(ii)
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or

(iii)
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and R1, R2, R3, R5 and m are defined in the first aspect, the second aspect, or the third aspect. Included in this
embodiment are compounds in which R1 is H, Br, -CN, or -OCH3; R2 is -CH3; and R3 is H, F, Cl, or -CN.

[0055] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is:

and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment
are compounds in which R1 is H, Br, -CN, or -OCH3; R2 is -CH3; and R3 is H, F, Cl, or -CN. Also included in this
embodiment are compounds in which R1 is -CN; R2 is -CH3; and R3 is H, F, or -CN.
[0056] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound has the
structure of Formula (III):

wherein R1 is -CN; R2 is -CH3; R3 is H, F, or -CN; R5a and R5c are independently H, -CH3, or -CH2CH3, wherein at least
one of R5a and R5c is -CH3 or -CH2CH3; and R4 is:

(i)
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(ii)
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or
(iii)
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Included in this embodiment are compounds in which R4 is:
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[0057] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound is:

[0058] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound has the
structure of Formula (III):

and R1, R2, R3, and R4 are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment
are compounds in which R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with
zero to 3 R1a, C1-3 alkoxy substituted with zero to 3 R1a, -NRaRa, -S(O)nCH3, or -P(O)(CH3)2; each R1a is independently
F, Cl, or -CN; each Ra is independently H or C1-3 alkyl; R2 is H or C1-2 alkyl substituted with zero to 2 R2a; each R2a is
independently F, Cl, -CN, -OH, -O(C1-2 alkyl), cyclopropyl, C3-4 alkenyl, or C3-4 alkynyl; R3 is H, F, Cl, Br, -CN, C1-2 alkyl,
-CF3, cyclopropyl, or -NO2; R4 is -CH2R4a, -CHR4aR4b, or -CR4aR4bR4c; R4a and R4b are independently: (i) C1-4 alkyl
substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3, C1-3 fluoroalkoxy, and
-NRaRa; (ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents independently
selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2,
-OCH2C=CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and Rd; or (iii) C1-3 alkyl
substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, phenyl, and heteroaryl, said cyclic group
substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3
alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C=CH, -NRcRc, -NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), and
-NRaC(O)O(C1-4 alkyl); or R4a and R4b together with the carbon atom to which they are attached, form a C3-6 cycloalkyl
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or a 3- to 6-membered heterocyclyl, each substituted with zero to 3 Rf; each Rf is independently F, Cl, Br, -OH, -CN,
C1-4 alkyl, C1-32 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C=CH, -NRcRc, or a cyclic group
selected from C3-6 cycloalkyl, 3- to 6-membered heterocyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl,
each cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH, -CN, C1-4 alkyl,
C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, and -NRcRc; R4c is C1-4 alkyl or C3-6 cycloalkyl, each substituted with
zero to 4 substituents independently selected from F, Cl, -OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN; each Rc is
independently H or C1-2 alkyl; Rd is phenyl substituted with zero to 1 substituent selected from F, Cl, -CH3, and -OCH3;
and n is zero, 1, or 2.
[0059] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -C(CH3)R4a; and R1,
R2, R3, R4a, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this embodiment
are compounds in which R4a is phenyl or pyridinyl, each substituted with zero to 3 substituents independently selected
from F, Cl, -CN, -CH3, -CF3, -OCH3, -OCHF2, and -OCF3. Also included in this embodiment are compounds in which
R4a is phenyl or pyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, -CN, -CH3,
-CF3, -OCH3, -OCHF2, and -OCF3; R1 is -CN; R2 is -CH3; and R3 is hydrogen or -CN. Additionally, included in this
embodiment are compounds in which R4a is phenyl or pyridinyl, each substituted with zero to 3 substituents independently
selected from F, Cl, -CN, -CH3, -CF3, -OCH3, -OCHF2, and -OCF3. Also included in this embodiment are compounds
in which R4a is phenyl substituted with 1 to 2 substituents independently selected from F, Cl, -CN, -CH3, -CF3, -OCH3,
-OCHF2, and -OCF3; R1 is -CN; R2 is -CH3; R3 is hydrogen or -CN; m is 1 or 2; and each R5 is independently -CN, -CH3,
or -CH2CH3.
[0060] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein R4 is -C(CH3)R4a; R4a is
phenyl substituted with 1 to 2 substituents independently selected from F, Cl, -CN, -CH3, -CF3, -OCH3, -OCHF2, and
-OCF3; and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or the third aspect. Included in this
embodiment are compounds in which R4a is phenyl substituted with 1 to 2 substituents independently selected from F,
-CF3, -OCHF2, and -OCF3. Also included in this embodiment are compounds in which R4a is phenyl substituted with
-CF3, -OCHF2, and -OCF3; R1 is -CN; R2 is -CH3; and R3 is hydrogen or -CN. Additionally, included in this embodiment
are compounds in which R4a is phenyl substituted with -CF3, -OCHF2, and -OCF3; R1 is -CN; R2 is -CH3; R3 is hydrogen
or -CN; m is 1 or 2; and each R5 is independently -CN, -CH3, or -CH2CH3.
[0061] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound has the
structure of Formula (IV):

wherein Rx is -CF3, -OCHF2, or -OCF3; and R1, R2, R3, R5, and m are defined in the first aspect, the second aspect, or
the third aspect. Included in this embodiment are compounds in which R1 is -CN; R2 is -CH3; R3 is hydrogen or -CN; m
is 1 or 2; and each R5 is independently -CH3 or -CH2CH3.
[0062] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound has the
structure of Formula (IVA):
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wherein Rx is -CF3, -OCHF2, or -OCF3; and R1, R2, R3, R5a, and R5c are defined in the first aspect, the second aspect,
or the third aspect. Included in this embodiment are compounds in which R1 is -CN; R2 is -CH3; R3 is hydrogen or -CN;
and R5a and R5c are independently -CH3 or -CH2CH3. Also included in this embodiment are compounds in which Rx is
-CF3 or -OCF3. Additionally, included in this embodiment are compounds in which R5a is -CH3 and R5c is -CH3; or R5a
is -CH2CH3 and R5c is -CH2CH3.
[0063] In one embodiment, a compound of Formula (I) or a salt thereof is provided wherein said compound is:
8-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1-2); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (3); 8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (4); 4-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-
6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (5); 8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (6); 4-((2R,5S)-4-(bis(4-fluor-
ophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (7);
8-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (8); 4-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridine-3-carbonitrile (9); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (10); (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-6-bromo-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (11); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (12); (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-
isopropylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (13); 4-(4-(bis(4-fluor-
ophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carboni-
trile (14); 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridine-3-carbonitrile (15-16); 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (17); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1 - yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (18); 8-((2S,SR)-4-(bis(4-fluor-
ophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (19);
8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-cyclopropyl-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (20); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (21); 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (22); 8-(4-(bis(4-fluorophenyl)methyl)-2-
cyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (23-24); 8-((2S,5R)-4-(bis(4-
chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25);
8-((2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (26); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl)piperazine-2-carboxylate (27); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (28); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (29); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiper-
azin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (30); (R)-4-(4-(bis(4-fluorophenyl)me-
thyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (31); (R)-8-(4-(bis(4-
fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (32); (R)-
8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(33); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (34); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methypiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (35); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (36); (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bro-
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mo- 1-methyl-2-oxo-1,2-dihydro- 1,5-naphthyridine-3-carbonitrile (37); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (38); methyl 1-(bis(4-fluorophenyl)me-
thyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (39-40); 1-(bis(4-fluoroph-
enyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxamide (41-42);
8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(43); 8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (44-45); 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopro-
pylpiperazine-2-carboxamide (46-48); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano- 1-methyl-2-oxo- 1,2-
dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (49); methyl 1-(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (50-51); 1-(bis(4-fluorophenyl)methyl)-4-(6-bro-
mo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (52); 1-(bis(4-fluorophe-
nyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (53-54);
1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic ac-
id (55); 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxamide (56); 1-(bis (4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-2-carboxamide (57-58); 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano- 1-methyl-2-oxo- 1,2-dihydro-
1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxamide (59); 1 -(bis(4-fluorophenyl)methyl)-N-cyclopropyl-
4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxamide (60-61); isopropyl 1-(bis(4-
fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (62-63);
isopropyl 1-(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate (64-65); methyl (S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)piperazine-2-carboxylate (66); methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-
methoxyphenyl)(4-fluorophenyl)methyl)piperazine-2-carboxylate (67-68); methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihy-
dro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)piperazine-2-carboxylate (69-70); me-
thyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)me-
thyl)piperazine-2-carboxylate (71-72); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-3-nitro-2-oxo-1,2-dihy-
dro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (73); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-3-fluoro-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (74-75); methyl 1-(bis(4-fluorophenyl)methyl)-
4-(3-chloro-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (76-77); 8-(4-(bis(4-
fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (78-79); 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-fluoropropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (80-81); 8-(4-(bis(4-fluorophenyl)methyl)-3-methyl-5-(2-methylpyridin-4-yl)piperazin-1 -yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (84); 8-(4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (86-87); 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-
hydroxy-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (88-89);
8-(4-(bis(4-fluorophenyl)methyl)-3-(2-fluoro-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA (90-91); 8-(4-(bis(4-fluorophenyl)methyl)-3-(methoxymethyl)piperazin-1 -yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (92-93); methyl 1-(bis(4-chlorophenyl)methyl)-4-(6-cyano-3-fluoro-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (94-95); methyl 1-(bis(4-chlorophenyl)methyl)-
4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (96-97); (R)-8-(4-(bis(4-fluor-
ophenyl)methyl)-3-methylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (98);
(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (99); 8-(4-(bis (4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (100-101); (R)-4-(4-(bis(4-dilorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (102); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (103); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, dimethylformamide (104); (R)-
8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, dimethylformamide (105); cyclopropyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)piperazine-2-carboxylate (106-107); 8-((2S,SR)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (108-109); 6-bro-
mo-4-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-methy1-2-oxo-1,2-
dihydro-1,5-naphthyridine-3-carbonitrile (110); 8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (111-112); methyl 4-(bis(4-
fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate
(113); methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxylate (114); methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxylate (115); methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-
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1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (116-117); 4-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxyme-
thyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (118); 8-((2R,5S)-4-((4-fluoro-
2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (119); 8-((2R,5S)-4-((4-fluoro-2-methoxyphenylX4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-7-nitro-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (120); 8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluor-
ophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(121-122); 8-(4-(bis(4-fluorophenyl)methyl)-2,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (123-124); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-isopropyl-5-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (125); 8-(4-(bis(4-fluorophenyl)methyl)-3-(5-methyl-1,3,4-oxadiazol-2-
yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (126); (S)-8-(4-(bis(4-fluorophenyl) me-
thyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (127); (S)-8-(4-(bis(4-fluoroph-
enyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (128); 8-((2S)-4-((4-
fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (129-130); 8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (131); 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-7-
chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (132); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (133); (S)-8-(4-(bis(4-fluorophe-
nyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (134); (R)-8-(4-(bis(4-
fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (135); methyl
4-(bis(4-fluorophenyl) methyl)-1-(6-cyano-1-methyl-2-oxo- 1,2-dihydro- 1,5-naphthyridin-4-yl)piperazine-2-carboxylate
(136-137); 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylic acid (138); 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo- 1,2-dihydro- 1,5-naphthyridin-4-yl)-N-
cyclopropylpiperazine-2-carboxamide (139-140); 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)piperazine-2-carboxamide (141-142); 8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (143-144); 8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiper-
azin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (145); 8-(4-(bis(4-fluorophenyl)methyl)-2-(hy-
droxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (146-148); 8-(4-(bis(4-fluor-
ophenyl)methyl)-2-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (149-151);
8-(4-(bis(4-fluorophenyl)methyl)-2,5-dicyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (152-153); 8-(4-(bis(4-fluorophenyl)methyl)-2-phenylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (154-156); 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (157); 4-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (158); 8-((2S,5R)-4-(bis(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (159);
4-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-methyl-2-oxo-1,2-dihydro- 1,5-naphthyridine-3-
carbonitrile (160); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (161); methyl 4-(bis(4-fluorophenyl)methy1)-1-(3-bromo-6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (162); 8-(4-(bis(4-fluorophenyl)methyl)-3,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (163); (R)-8-(4-(bis(4-chlorophenyl)me-
thyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (167); (R)-8-(4-(bis(4-fluor-
ophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (168); (R)-
8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (169); (R)-8-(4-(bis(4-fluorophenyl)methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (170); 8-(4-(bis(4-fluorophenyl)methyl)-3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (171); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (172); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (173); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile(174); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiper-
azin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (175); (R)-8-(4-(bis(4-chlorophenyl)me-
thyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (176); (R)-8-(4-(bis(4-chloroph-
enyl)methyl)-3-ethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (177); (R)-
8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (178); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (179); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (180); (R)-8-(4-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (181); 8-[(2S,5R)-4-[(4-fluorophenylXphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (182); 8-[(2S,SR)-4-[(4-fluorophenyl)(phenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (183-184); 8-[(2S,5R)-4-[1-(4-
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fluoro-2-methoxyphenyl)-2,2-dimethylpropyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (185-186); 8-[(2S,5R)-4-[(4-fluorophenylX3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (187); 8-[(2S,SR)-4-[(4-fluorophenyl)(3-fluoropyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (188); 8-[(2S,SR)-
4-[(4-chlorophenylx3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (189-190); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (191-192); 8-[(2S,5R)-4-[(4-fluorophenylX5-fluoropyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (193-194);
8-[(2S,5R)-4-[(4-chlorophenyl)(6-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (197-198); 8-[(2S,5R)-4-[(4-fluorophenylXpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1 -
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (197-198); 8-[(2S,5R)-4-[(5-chloropyridin-2-yl)(4-meth-
ylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (201-202);
8-[(2S,5R)-4-[(4-chlorophenyl)(5-chloropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (201-202); 8-[(2S,5R)-4-[(4-fluorophenyl)(6-methylpyridin-2-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (203-204); 8-[(2S,5R)-4-[(2-ethoxypyridin-
3-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(205-206); 8-[(2S,5R)-4-[(4-fluorophenyl)[2-(propan-2-yloxy)pyridin-3-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (207-208); 8-[(2S,5R)-4-[(4-fluorophenyl)(2-methoxypyridin-3-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (209-210); 8-[(2S,5R)-
4-[(5-chloropyridin-2-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (211-212); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (213-214); 8-[(2S,5R)-4-[(3-fluorophenyl)(5-methylpyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (215-216); 7-chloro-
8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (217-218); 3-chloro-4-{4-[(4-fluorophenyl)(phenyl)methyl]piperazin-1-yl}-6-methoxy-1-methyl-1,2-di-
hydro-1,5-naphthyridin-2-one (219-220); 8-[(2S,5R)-2,5-dimethyl-4-{phenyl[4-(trifluoromethoxy)phenyl]methyl } piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (221-222); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-
methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(223-224); 8-[(2S,5R)-4-[(4-chlorophenyl)(2-ethyl-4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (225-226); 8-[(2S,5R)-4-[(2-ethyl-4-fluorophenyl)(4-fluorophenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (227-228); 8-[(2S,5R)-4-[(2-
ethoxy-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (229-230); 4-[(2S,5R)-4-[(4-chlorophenyl)(2-ethyl-4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-
6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (231-232); 4-[(2S,5R)-4-[(2-ethyl-4-fluorophenyl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (233-234); 4-[(2S,5R)-
4-[(2-ethylphenylX4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyrid-
in-2-one (235-236); 8-[(2S,5R)-4-(diphenylmethyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (237); 4-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-
methyl-1,2-dihydro-1,5-naphthyridin-2-one (238-239); 4-[(2S,5R)-4-[(4-chlorophenylX4-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (240); 4-[(2S,5R)-4-[bis(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (241); 8-[(2S,5R)-
4-{[2-(difluoromethyl)-4-fluorophenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (242); 8-[(2S,5R)-4-{[2-fluoro-4-(trifluoromethoxy)phenyl]methyl)-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (243); 8-[(2S,5R)-4-[(4-chloro-2-hydroxyphenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (244); 8-[(2S,5R)-4-[(2-hydroxy-
phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (245);
8-[(2S,SR)-2,5-dimethyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (246); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (247); 8-[(2S,SR)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (248); 8-[(2S,SR)-4-[(3-fluorophe-
nyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(249); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (250); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (251); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphe-
nyl)methyl]-2,5-dimethypiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (252); 8-[(2S,SR)-
4-[(4-cyano-2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile (253); 8-[(2S,5R)-4-{[2-fluoro-6-(trifluoromethyl)phenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (254); 8-[(2S,5R)-4-[(2-fluoro-6-methylphenyl)methyl]-2,5-dimethylpiperazin-1-
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yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (255); 8-[(2S,5R)-4-[1-(2,6-difluorophenyl)ethyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (256); 8-[(2S,SR)-4-[bis(3-chlo-
rophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (257);
8-[(2S,SR)-4-[bis(2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (258); 8-[(2S,5R)-4-[(2-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (259); 8-[(2S,5R)-4-[(2-chloro-6-cyanophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (260); 8-[(2S,SR)-4-[(2-chloro-6-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (261); 8-[(2S,5R)-4-[(2,5-difluor-
ophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (262);
8-[(2S,SR)-4-[(2,6-dichlorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-
2-carbonitrile (263); 8-[(2S,5R)-4-benzyl-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (264); 8-[(2S,5R)-4-[(2,6-dimethylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (265); 8-[(2S,5R)-4-[(2-chloro-3,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (266); 8-[(2S,5R)-4-[(4-cyano-2,6-difluorophenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (267); 8-[(2S,5R)-4-[(4-chloro-
2,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(268); 8-[(2S,SR)-4-[(2-cyano-6-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (269); 8-[(2S,5R)-4-[bis(3-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (270); 8-[(2S,5R)-4-[(2,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (271); 8-[(2S,SR)-4-[(2,6-difluorophenyl)(phenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (272); 8-[(2S,5R)-4-[(2,6-
difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile, TFA (273); 8-[(2S,5R)-4-[(2,6-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (274); 8-[(2S,5R)-4-[(2,6-difluorophenyl)(4-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (275); 8-[(2S,5R)-4-[(2,3-difluor-
ophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (276);
8-[(2S,5R)-4-[(2,4-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (277); 8-[(2S,5R)-2,5-dimethyl-4-{[6-(trifluoromethyl)pyridin-2-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (278); 8-[(2S,5R)-2,5-dimethyl-4-{[2-methyl-6-(trifluoromethyl)pyridin-3-
yl]methyl } piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (279); 8-[(2S,5R)-4-{[2-methoxy-
6-(trifluoromethyl)pyridin-4-yl]methyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (280); 8-[(2S,5R)-4-([2-chloro-6-(trifluoromethyl)pyridin-3-yl]methyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (281); 8-[(2S,5R)-4-[(3-chlorophenyl)(phenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (282); 8-[(2S,5R)-4-[(2,4-difluorophe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (283);
8-[(2S,5R)-4-[(2-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (284); 8-[(2S,SR)-4-[(2-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (285); 8-[(2S,SR)-4-[(2,3-difluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (286); 8-[(2S,5R)-4-[(2-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (287); 8-[(2S,SR)-4-[(3,5-difluor-
ophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (288);
8-[(2S,SR)-4-[(3,5-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (289); 8-[(2S,5R)-4-[(3,5-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (290); 8-[(2S,SR)-4-[(3,4-difluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (291); 8-[(2S,5R)-4-[(3-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (292); 8-[(2S,5R)-4-[(3-fluorophe-
nyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(293); 8-[(2S,5R)-4-[(4-fluorophenyl)[4-(trifluoromethyl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (294); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (295); 8-[(2S,5R)-4-[(3-fluorophenyl)(phe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (296); 8-[(2S,SR)-
4-[(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(297); 8-((2S,5R)-4-((4-chlorophenyl)(4-cyanophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (298); 8-[(2S,5R)-4-[(4-chtorophenyt)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (299); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (300); 8-[(2S,5R)-
4-[bis(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(301); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
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1,5-naphthyridine-2-carbonitrile (302); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (303); 8-((2S,5R)-4-((2-fluorophenyl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (304); 8-((2S,5R)-
4-((2-fluorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (305); 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (306); 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (307); 8-((2S,5R)-4-(1-(4-fluorophe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (308-309);
8-((2S,5R)-4-((4-cyanophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile, TFA salt (310-311); 8-((3R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (312-313); 8-((3R)-4-((4-chlorophenyl)(2-methylpyrimidin-5-
yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (314); 8-((3R)-4-((4-
fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (315-316); 8-((3R)-4-((4-fluorophenyl)(pyrimidin-5-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (317-318); 8-((3R)-4-((4-chlorophenyl)(pyrimidin-4-yl)methyl)-3-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (319-320); 8-((3R)-4-((2-(tert-butyl)pyri-
midin-4-yl)(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (321); 8-((2S,5R)-4-((4-cyanophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (322); 8-((2S,5R)-4-((4-chtorophenyt)(4-(trifluoromethoxy)phenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (323-324); 7-fluoro-
8-((2S,5R)-4-((4-fluorophenyt)(4-(trifluoromethyl)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (325-326); 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (327-328); 8-((2S,5R)-4-((2,6-dif-
luorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (329 and 336); 7-fluoro-8-((2S,5R)-4-((3-fluorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (330-331); 7-fluoro-8-((2S,5R)-4-((4-fluorophenyl)(p-
tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (332); 7-fluoro-
8-((2S,5R)-4-((2-fluorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (333-334); 7-fluoro-8-((2S,5R)-4-((4-fluorophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (335); 8-((2S,5R)-4-(1-(2,4-diftuorophenyt)propyt)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (337-339); 8-[(2S,5R)-5-ethyl-2-
methyl-4-[(pyridin-2-yl)[4-(trifluoromethoxy)phenyl] methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (340-341); 8-((2S,5R)-5-ethyl-2-methyl-4-(pyridin-2-yl(4-(trifluoromethoxy)phenyl)methyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (342-343); 8-((2S,5R)-4-(1-(3,4-difluorophenyl)pro-
pyl)2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (344); 8-((2R,5S)-2,5-dime-
thyl-4-(1-(4-(trifluoromethyl)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(345-346); 8-((2S,SR)-4-(1-(2,4-difluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (347-349); 8-((2S,5R)-4-((5-ethylpyridin-2-yl)(3-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (350-351); 8-((2S,SR)-4-(2-methoxy-4-(trifluor-
omethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (352);
8-((2S,SR)-4-(1-(5-chloro-2,3-dihydrobenzofuran-7-yl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (353 and 356-357); 8-((2S,SR)-4-((5-ethylpyridin-2-yl)(3-fluorophenyl) methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (354); 8-((2S,5R)-4-((3-chlorophe-
nyl)(5-ethylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (354-355); 8-((2S,5R)-4-((4-fluorophenyl)(tetrahydro-2H-pyran-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (358-359); 8-((2S,5R)-4-((4-cyanophenyl)(5-methylpyridin-2-yl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (360-361); 8-((2S,5R)-
4-((4-chlorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (362 and 364); 8-((2S,SR)-4-((4-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (363-365); 8-((2S,5R)-4-((3,4-difluorophenyl)(pyridin-
2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (366); 8-((2S,5R)-
4-((6-fluoropyridin-2-yl)(4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (367-368); 8-((2S,5R)-4-((3-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (369); 8-((2S,SR)-4-((3-fluorophenyl)(5-(tri-
fluoromethyl)pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (370-371); 8-((2S,5R)-4-((3-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (372); 8-((2S,5R)-4-((3-chloro-4-methylphenyl)(5-methylpyridin-2-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (373 and 380);
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8-((2S,SR)-4-((3-fluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (374 and 379); 8-((2S,SR)-4-((3,4-difluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (375-376); 8-((2S,5R)-2,5-dimethyl-4-(pyridin-2-
yl(4-(trifluoromethoxy)phenyl)methyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(377-378); 8-((2S,5R)-4-((4-chlorophenyl)(pyridin-2-yt)methyl)-2,5-dimethytpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (381 and 382); 8-((2S,5R)-4-((4-fluorophenyl)(pyridazin-3-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (383-384); 8-((2S,5R)-4-((4-chlorophenyl) (2-
methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(385); 8-((2S,5R)-4-((4-fluorophenyl)(5-fluoropyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (386); 8-((2S,SR)-4-((4-fluorophenyl)(tetrahydro-2H-pyran-4-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (387-388); 8-((2S,5R)-4-((4-fluor-
ophenyl)(2-methylpyrimidin-4-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (389); 8-((2S,SR)-4-((3-fluorophenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (390); 8-((2S,SR)-4-((5-fluoropyridin-3-yl)(p-tolyl)methyl)-2,5-dimethyl-
piperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (391); 8-((2S,5R)-4-((4-fluorophenyl)(pyri-
midin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (392);
8-((2S,5R)-4-((4-fluorophenyl) (pyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (393-394); 8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (395); 8-((2S,5R)-4-((4-chlorophenyl)(pyrimidin-
4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (396-397);
8-((2S,5R)-4-((3-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (398); 8-((2S,5R)-4-((3-chloro-4-methylphenyl)(5-methylpyridin-2-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (399); 8-((2S,5R)-4-((4-fluorophe-
nyl)(5-fluoropyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (400); 8-((2S,SR)-4-((4-fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (401); 8-((2S,5R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (402); 8-((2S,5R)-4-((4-chlorophenyl)(pyrid-
in-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (403);
8-((2S,5R)-4-((3-fluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (404); 8-((2S,5R)-2,5-dimethyl-4-(pyridin-2-yl(4-(trifluoromethoxy) phenyl)methyl)piperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (405); 8-((2S,5R)-4-((4-fluorophenyl)(2-methylpyrimidin-5-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (406); 8-((2S,5R)-
4-(bis(5-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (407); 8-((2S,5R)-4-((2-(tert-butyl)pyrimidin-4-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (408-409); 8-((2S,5R)-4-((4-fluorophenyl)(2-methylpyrimidin-5-yl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methy1-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (410); 8-((2S,SR)-
4-(1-(3,4-difluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (411); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethyl)phenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (412); 8-((3R)-4-((4-chlorophenyl)(2-methylpyrimidin-5-yl)methyl)-3-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (413-414); 8-((2S,5R)-4-((4-fluorophenyl)(5-
fluoropyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(415); 8-((2S,5R)-4-((5-fluoropyridin-3-yl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (416); 8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (417); 8-((2S,SR)-5-ethyl-4-((4-fluorophenyl)(2-methyl-
pyrimidin-4-yl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (418-419);
8-((2S,SR)-5-ethyl-4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (420-421); 8-((2S,5R)-4-((4-chlorophenyl) (pyridin-2-yl)methyl)-5-ethyl-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (422-423); 7-fluoro-8-((2S,SR)-4-(1-(4-
fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile and 7-
fluoro-8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthy-
ridine-2-carbonitrile (424-425); 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (426-427); 8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (428-429); 8-((2S,5R)-2,5-dime-
thyl-4-((2,4,6-trifluorophenyl)methyl-d2)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(430); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethyl)phenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (431); 8-((2S,5R)-2,5-dimethyl-4-(1-(2,4,6-trifluorophenyl)ethyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (432); 8-((2S,5R)-4-(1-(2-chloro-4-fluoro-3-methylphe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (433); 8-((2S,5R)-
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4-(1-(2-fluoro-4-(trifluoromethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (434); 8-((2S,5R)-2,5-dimethyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (435-436); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethoxy) phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (437, 439, and 442); 8-((2S,5R)-
4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (438 and 440-441); 8-((2S,5R)-4-((4-chlorophenyl)(6-methylpyridin-2-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (443); 8-((2S,5R)-4-((5-fluoropyridin-2-yl)(p-
tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (444); 8-((2S,5R)-
4-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-6-yl)(3-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (445); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluoropyridin-2-yl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (446); 8-((2S,5R)-4-((4-chlorophenyl)(2,3-
dihydrobenzo[b][1,4]dioxin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (447); 8-((2S,5R)-4-((4-chlorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (448); 8-((2S,5R)-4-((4-fluorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (449); 8-((2S,5R)-2,5-dimethyl-
4-((6-methylpyridin-2-yl)(p-tolyl)methyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(450); 8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (451); 8-((2S,5R)-4-((4-cyanophenyl)(5-methylpyridin-
2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (452-453);
8-((2S,5R)-2,5-dimethyl-4-((5-methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (454, 457); 8-((2S,5R)-4-((4-fluorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (455-456); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluoro-2,2-
dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (458-459); 8-((2S,5R)-2,5-dimethyl-4-((4-methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (460-461); 8-((2S,5R)-4-((5-fluoropyridin-2-yl)(4-(trifluorometh-
oxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (462, 466,
468); 8-((2S,5R)-4-((4-cyanophenyl)(5-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (463-464); 8-((2S,5R)-4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)(5-fluoropyrid-
in-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (465, 467);
8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (469); 8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-2-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (470); 8-((2S,5R)-
4-((4-fluorophenyl)(6-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyri-
dine-2-carbonitrile (471); 8-((2S,5R)-4-((4-fluorophenyl)(4-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (472-474); 8-((2S,SR)-2,5-dimethyl-4-((1-methyl-1H-indazol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (475); 8-((2S,5R)-4-((6-fluoropyri-
din-2-yl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (476,
478-479); 8-((2S,5R)-4-(cyclopropyl(2-fluoro-4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (480-481); 8-((2S,SR)-5-ethyl-4-(1-(4-methoxyphenyl)ethyl)-2-meth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (482-483); 8-((2S,5R)-4-((4-fluorophe-
nyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (484); 8-((2S,SR)-2,5-dimethyl-4-((4-methylpyridin-2-yl)(p-tolyl)methyl) piperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (485); 8-((2S,5R)-4-(1-(2-chloro-4,5-difluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (486); 8-((2S,SR)-4-(1-(2-chloro-4-fluoro-3-methylphe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (487); 8-((2S,SR)-
2,5-dimethyl-4-(1-(2,4,6-trifluorophenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (488-489, 555); 8-[(2S,5R)-4-[2-fluoro-1-(4-fluorophenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (556); 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1
-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (557-558); 8-((2S,SR)-4-(1-(4-fluorophenyl)-2-methox-
yethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (559-560); 8-((2S,5R)-
4-(2-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (561); 8-((2S,SR)-4-(4-(1-cyanocyclopropyl)benryl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (567); 8-((2S,SR)-4-((1-ethyl-1H-benzo[d]imidazol-7-yl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (568-569); 7-(difluoromethyl)-8-((2S,SR)-4-(2-fluoro-
4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(570); 8-((2S,5R)-4-(3-(dimethylamino)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (573); 8-((2S,5R)-4-(1-(4-fluorophenyl)propyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (574-575); 8-((2S,SR)-4-(2-cyano-4-(trifluoromethoxy) benzyl)-2,5-dimethyl-
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piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (581); 8-((2S,5R)-2,5-dimethyl-4-(2,2,2-trif-
luoro-1-(4-fluorophenyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile (582-583);
8-((2S,5R)-4-(3-cyano-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (584); 8-((2S,5R)-4-(4-fluoro-3-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (585); 8-((2S,5R)-2,5-dimethyl-4-(3-(trifluoromethoxy)benzyl)piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (586); 8-((2S,5R)-4-(4-(tert-butyl)benzyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (587); 8-((2S,5R)-4-(4-(difluor-
omethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (588);
8-((2S,SR)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (589); 8-((2S,5R)-4-(4-(difluoromethoxy)-2-fluorobenzyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (590); 8-((2S,5R)-4-(2-fluoro-4-(trifluoromethoxy)benzyl)-
2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (591); 8-((2S,5R)-4-(1-(2,6-di-
fluoro-4-hydroxyphenyl)-2,2,2-trifluoroethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (592); 8-((2S,5R)-4-(2-bromo-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (593); 8-((2S,5R)-4-(3-isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (594); 8-((2S,SR)-4-(2-isopropoxybenzyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (595); 8-((2S,SR)-4-((1-ethyl-3-fluoro-1H-indol-
4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (596); 8-((2S,5R)-
4-(4-fluoro-2-isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile (598); 8-((2S,5R)-4-(3-ethoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (599); 8-((2S,5R)-4-(2-methoxy-5-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (601); 8-((2S,5R)-4-(4-isopropylbenzyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (602); 8-((2S,5R)-4-(4-chlorobenzyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (603); 8-((2S,5R)-2,5-dimethyl-4-((1-methyl-1H-indol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (606); 8-((2S,5R)-4-(2-chloro-
4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(607); 8-((2S,5R)-2,5-dimethyl-4-(2-methyl-4-(trifluoromethoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (608); 8-((2S,5R)-2,5-dimethyl-4-(4-(trifluoromethoxy)benzyl)piperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (609); 8-((2S,5R)-4-(3-fluoro-4-(trifluoromethoxy)benzyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (610); 8-((2S,SR)-4-(3-chloro-4-(trifluor-
omethoxy)benzyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (611);
8-((2S,5R)-2,5-dimethyl-4-((tetrahydro-2H-pyran-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (623); 8-((2S,5R)-4-(2-fluoro-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (624); 8-((2S,5R)-2,5-dimethyl-4-(2,2,2-trifluoro-1 -(2-fluoro-4-hydrox-
yphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (625); 8-((2S,5R)-2,5-dime-
thyl-4-(2,2,2-trifluoro-1 -(4-hydroxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (626); 8-((2S,5R)-4-(1-(2,6-difluoro-4-hydroxyphenyl)-2,2,2-trifluoroethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (627-628); 8-((2S,5R)-4-(3-bromo-4-(trifluoromethoxy)benzyl)-
2,5-dimethylpiperazin-1 - yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (629); tert-butyl 8-{[(2R,5S)-
4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]methyl}-3,4-dihydro-2H-1,4-
benzoxazino-4-carboxylate (630); 8-[(2S,SR)-4-[(4-acetyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (631); 8-[(2S,SR)-2,5-dimethyl-4-(2-phe-
nylethyl)piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (632); 8-[(2S,5R)-2,5-dimethyl-
4-[2-(4-methylphenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (633);
8-[(2S,5R)-4-[(3,4-dihydro-2H-1,4-benzoxazin-8-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (634); 8-[(2S,5R)-2,5-dimethyl-4-[(4-methyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-5-
yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (635); 8-[(2S,SR)-2,5-dimethyl-
4-{1-[6-(trifluoromethyl)pyridin-2-yl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(636-637); 8-[(2S,5R)-2,5-dimethyl-4-[1-(quinolin-5-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (638-639); 8-[(2S,5R)-4-[1-(5-fluoropyridin-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (640-641); 8-[(2S,5R)-2,5-dimethyl-4- (1-[5-(trifluoromethyl)pyridin-2-yl] ethyl)
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (642-643); 8-[(2S,5R)-4-[1-(5-methoxypyri-
din-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (644-645);
8-[(2S,5R)-4-[1-(4-cyclopropyl-1,3-thiazol-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (646-647);8-[(2S,5R)-2,5-dimethyl-4-[1-(5-methyl-1,2-oxazol-3-yl)ethyl]piperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (648-649); 8-[(2S,5R)-2,5-dimethyl-4-[1-(quinoxalin-6-yl) ethyl]piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (650-651); 8-[(2S,5R)-4-{1-[4-(difluorometh-
oxy)phenyl]ethyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (652-653);
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8-[(2S,SR)-4-[1-(2,2-difluoro-2H-1,3-benzodioxol-5-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (654-655); 8-[(2S,5R)-4-[(4-chlorophenyl)(2,2-difluoro-2H-1,3-benzodioxol-5-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (656-657); 8-[(2S,5R)-
4-[(4-fluorophenyl)(4-methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (658-659); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (660-661); 8-[(2S,SR)-4-[(4-fluorophenyl) [4-(morpholin-4-
yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (662-663);
8-[(2S,5R)-4-[(4-fluorophenyl)[2-(morpholin-4-yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (664-665); 8-[(2S,5R)-4-{[4-(difluoromethyl) phenyl](4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (666-667); 8-[(2S,SR)-4-[(2,2-dif-
luoro-2H-1,3-benzodioxol-4-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (668-669); 8-[(2S,5R)-4-[(4-chlorophenyl) (phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (670-671); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(morpholin-4-
yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (672-673);
8-[(2S,SR)-4-[(4-fluorophenyl)(pyrazin-2-yl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (674-675); 8-[(2S,SR)-4-[(4-fluorophenyl)(pyrimidin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (676-677); 8-[(2S,5R)-4-[(4-fluorophenyl)[6-(trifluorome-
thyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(678-679); 8-[(2S,5R)-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (680-681); 8-[(2S,5R)-4-[(2,4-difluorophenyl)(pyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (682-683); 8-[(2S,5R)-4-[(2,4-dif-
luorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (684-685); 8-[(2S,5R)-4-[(3-fluorophenyl)(5-methoxypyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (686-687); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-methanesulfonyl-
phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (688-689);
8-[(2S,5R)-4-[(3-fluorophenyl)[5-(propan-2-yloxy)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (690-691); 8-[(2S,5R)-4-[(4-fluorophenyl)(2,4,6-trifluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (692-693); 8-[(2S,5R)-4-[(4-fluor-
ophenylXfpyrazolo[1,5-a]pyridin-7-yl})methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (694-695); 8-[(2S,5R)-4-{[6-(difluoromethyl)pyridin-2-yl](4-fluorophenyl)methyl}-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (696-697); 8-[(2S,5R)-4-[(4-fluorophenyl)(pyra-
zolo[1,5-a]pyridin-3-yl})methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (698-699); 8-((2S,5R)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5, 6-dihydro-1,5-naphthyridine-2-carbonitrile (700-701); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (702-703);
8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (704-705); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (706-707); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-
methyl-1H-imidazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (708); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,3-oxazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (709-710); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,3-thiazol-2-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (711-712); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-
methyl-1H-imidazol-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (713-714); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (715-716); 8-[(2S,SR)-4-[(4-fluorophenyl)(1,3-oxazol-2-yl)methyl]-2,5-dimeth-
ylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (717-718); 8-[(2S,SR)-4-[(4-fluorophe-
nyl)(1,2-thiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(719-720); 8-[(2S,SR)-4-[(4-fluorophenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro- 1,5-naphthyridine-2-carbonitrile (721-722); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-4-yl)(4-fluorophenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (723-724); 8-[(2S,5R)-4-[(1-cy-
clopropyl-1H-pyrazol-4-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridine-2-carbonitrile (725-726); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-5-yl)(4-fluorophenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (727-728); 8-((2S,5R)-4-((5-cyclopropyl-
isoxazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (729-730); 8-((2S,5R)-4-((5-(tert-butyl)isoxazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (731-732); 8-((2S,5R)-4-((4-fluorophenyl)(5-methylisoxazol-3-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (733-734);
8-((2S,5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
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5,6-dihydro-1,5-naphthyridine-2-carbonitrile (735-736); 8-[(2S,5R)-4-[(3-tert-butyl-1,2,4-oxadiazol-5-yl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (737-738);
8-[(2S,5R)-4-[(4-fluorophenyl)[3-(oxan-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (739-740); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(4-fluorophenyl)-1,2,4-oxadia-
zol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (741-742);
8-[(2S,5R)-4-([3-(difluoromethyl)-1,2,4-oxadiazol-5-yl](4-fluorophenyl)methy}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (743-744); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-methyl-1,2,4-oxadiazol-5-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (745-746);
8-[(2S,5R)-4-[(4-fluorophenyl)[3-(propan-2-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (747-748); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(morpholin-4-yl)-1,2,4-oxadia-
zol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (749-750);
8-[(2S,5R)-4-[(4-fluorophenyl)[3-(1-methylpiperidin-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (751-752); 8-[(2S,SR)-4-[(3-ethyl-1,2,4-oxadiazol-5-yl)(4-
fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(753-754); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (755); tert-butyl 3-(5-{[(2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl](4-fluorophenyl)methyl}-1,2,4-oxadiazol-3-yl)azetidine-1-carboxylate
(756-757); 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)[4-(trifluoromethoxy)phenyl]methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (758-759); 8-[(2S,5R)-4-[(4-bromophenyl)(3-cyclopro-
pyl-1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (760-761); 8-((2S,SR)-4-((5-cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (762-763); 8-((2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-
yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(764-765); 8-((2S,5R)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (766-767); 8-((2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-tria-
zol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile (768-769); 8-((2S,5R)-4-((1-(tert-butyl)-1H-tetrazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (770-771); 8-((2S,5R)-4-((4-fluorophenyl)(5-isopropyl-1,3,4-thi-
adiazol-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(772-773); 8-((2S,5R)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (774-775); 8-((2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluoroph-
enyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (776-777);
8-[(2S,SR)-4-[(4-tert-butyl-1,3-oxazol-2-yl)(4-fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridine-2-carbonitrile (778-779); 8-((2S,5R)-4-(1-(2,6-difluorophenyl)ethyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (780-781); 8-[(2S,5R)-4-[1-(4-fluorophenyl)ethyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (782-783); 8-[(2S,SR)-2,5-
dimethyl-4-[1-(4-methylphenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(784-785); 4-{ 1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-
yl]ethyl}benzoic acid (786-787); 8-[(2S,5R)-2,5-dimethyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (788); 8-[(2S,SR)-4-[1-(4-bromophenyl)ethyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (789-790); 8-[(2S,SR)-4-[1-(4-chlorophe-
nyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (791-792); methyl
4-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]ethyl}ben-
zoate (793-794); methyl 3-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethyl-
piperazin-1-yl]ethyl} benzoate (795-796); 8-[(2S,5R)-4-[1-(2-fluorophenyl) ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (797-798); 8-[(2S,SR)-4-[1-(5-methoxypyridin-2-yl)ethyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (799-800); 8-[(2S,5R)-2,5-
dimethyl-4-{1-[4-(trifluoromethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (801-802); 8-[(2S,5R)-2,5-dimethyl-4-[1-(5-methyl-1,2-oxazol-3-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (803-804); 8-[(2S,5R)-4-[bis(4-chlorop henyl)methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (805); 8-[(2S,5R)-4-[bis(4-methylphenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (806); 8-[(2S,SR)-4-[(4-
fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (807-808); 8-[(2S,5R)-4-[(2-ethylphenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (809-810); 8-[(2S,5R)-4-[(4-ethylphenyl)(4-fluorophenyl)methyl]-2,5-dimeth-
ylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (811-812); 8-[(2S,5R)-4-[(3,5-difluor-
ophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(813-814); 8-[(2S,5R)-4-[(4-fluorophenyl) (6-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
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dihydro-1,5-naphthyridine-2,7-dicarbonitrile (815-816); 8-[(2S,5R)-4-[(4-fluorophenyt)(4-methylphenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (817-818); 8-[(2S,5R)-4-[(4-
chlorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (819 and 822); 8-[(2S,SR)-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (820-821); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (823-824);
8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (825-826); 8-[(2S,5R)-4-[(4-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (827-828); 8-[(2S,5R)-4-[(4-chlorophe-
nyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (829-830); 8-[(2S,5R)-4-[(2-chloro-4-fluorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (831-832); 8-[(2S,5R)-4-[(5-fluoropyridin-2-yl)(4-methylphe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (833);
8-[(2S,5R)-4-[(4-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (834-835); 8-[(2S,5R)-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl] methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (836-837); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-
methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile
(838-839); 8-[(2S,5R)-4-[(3-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (840-841); 8-[(2S,5R)-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (842-843); 8-[(2S,5R)-4-[(4-
fluorophenyl)[6-(trifluoromethyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridine-2,7-dicarbonitrile (844-845); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (846-847); 8-[(2S,5R)-4-[(4-fluorophe-
nyl)(1-methyl-1H-imidazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-
dicarbonitrile (848-849); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (850-851); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-4-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (852-853);
8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-thiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2,7-dicarbonitrile (854-855); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (856-857); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-
thiazol-4-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-di-
carbonitrile (858-859); 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (860-861); 8-[(2S,5R)-4-[(3-tert-butyl-1,2,4-oxadi-
azol-5-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (862-863); 8-[(2S,5R)-4-[(4-fluorophenyl)(5-methyl-1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (864-865); 8-[(2S,SR)-4-[(5-tert-butyl-1,2-oxazol-3-yl) (4-
fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(866-867); 8-[(2S,SR)-4-[(5-cyclopropyl-1,2-oxazol-3-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (868-869); 8-[(3R)-4-[bis(4-methylphenyl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (870); 8-[(3R)-4-[(4-cyanophenyl)(4-fluoroph-
enyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (871); 8-[(3R)-
4-[(4-chlorophenyl)(4-cyanophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-
dicarbonitrile (872-873); 8-[(3R)-4-[(3,5-difluorophenyl) (phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (874-875); 8-[(3R)-4-[(2-ethylphenyl)(4-fluorophenyl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (876-877); 8-[(3R)-4-[(4-fluorophenyl)(phe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (878-879); 8-[(3R)-
4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-
dicarbonitrile (880-881); 8-[(3R)-4-[(2-fluorophenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (882-883); 8-[(3R)-4-[(4-ethylphenyl)(4-fluorophenyl) methyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (884-885); 8-[(3R)-4-[(4-chlorophe-
nyl)(phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (886-887);
8-[(3R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2,7-dicarbonitrile (888-889); 8-[(3R)-4-[(3-fluoropyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (890 and 892); 8-[(3R)-4-[(4-fluorophenyl)(3-fluoropyridin-
2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (891 and 893);
8-[(3R)-4-[(4-fluorophenyl) (2-methoxypyridin-3-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (894-895); 8-[(3R)-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (896-897); 8-[(3R)-4-[(5-fluoropyridin-2-
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yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(898-899); 8-[(3R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (900-901); 8-[(3R)-4-[(4-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (902-903); 8-[(3R)-4-[(4-fluorophenyl)(5-
methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(904); 8-[(3R)-4-[(4-fluorophenyl)(6-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (905-906); 8-[(3R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (907); 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (908); 8-[(3R)-
4-[(4-chlorophenyl)(3-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (909); 8-[(3R)-4-[(4-fluorophenyl)[4-(trifluoromethyl)phenyl]methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (910); 8-[(3R)-4-[(3-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-3-
methylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (911); 8-[(3R)-4-[(3-fluorophe-
nyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (912); 8-[(3R)-4-[(4-chlorophenyl) (3-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (913); 8-[(3R)-4-[(4-fluorophenyl)[4-(trifluoromethyl) phenyl]methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (914); 8-[(3R)-4-[(4-fluorophenyl)(5-methyl-
pyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (915);
8-[(3R)-4-[(4-fluorophenyl)(3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2,7-dicarbonitrile (916-917); 8-[(3R)-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (918-919); 8-[(3R)-4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (920); 8-[(3R)-4-[(4-fluorophe-
nyl)[6-(trifluoromethyl) pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-
dicarbonitrile (921-922); 8-[(3R)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (923); 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophenyl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (924); 8-[(3R)-4-[(3-fluorophe-
nyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (925); 8-[(3R)-4-[(3-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (926-927); 8-[(3R)-4-[(3-chlorophenyl) (5-methylpyridin-2-yl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (928-929); 8-[(3R)-4-[(4-chlorophenyl)(5-
chloropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(930-931); 8-[(3R)-4-[(5-chloropyridin-2-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (932-933); 8-[(3R)-4-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-7-yl)(4-fluorophe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (934-935); 8-[(3R)-
4-[(5-chloropyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (936-937); 8-[(3R)-4-[(2-chloro-4-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (938); 8-[(3R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-
4-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(939-940); 8-[(3R)-4-[(4-chlorophenyl)(2,2-difluoro-2H-1,3-benzodioxol-5-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (941-942); 8-[(3R)-4-[(4-fluorophenyl)(pyrazin-2-yl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (943); 8-[(3R)-4-[(4-chlorophe-
nyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(944-945); 8-[(3R)-4-[(2,4-difluorophenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (946-947); 8-[(3R)-4-[(3-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (948-949); 8-[(3R)-4-[1-(2,6-dif-
luorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (950-951);
5-methyl-8-[(3R)-3-methyl-4-[1-(4-methylphenyl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (952-953); 8-[(3R)-4-[1-(4-cyanophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2,7-dicarbonitrile (954-955); 8-[(3R)-4-[1-(3,4-difluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (956); 8-[(3R)-4-[1-(4-fluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (957 and 959); 5-methyl-8-[(3R)-3-methyl-4-{1-[4-(trifluorometh-
oxy)phenyl]ethyl} piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (958 and 962); 5-methyl-
8-[(3R)-3-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (960-961); 5-methyl-8-[(3R)-3-methyl-4-[1-(pyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (963 and 965); 5-methyl-8-[(3R)-3-methyl-4-[1-(6-methylpyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (964); 5-methyl-8-[(3R)-3-methyl-4-{1-[2-(trifluoromethyl)phenyl]ethyl}piper-
azin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (966 and 968); 5-methyl-8-[(3R)-3-methyl-4-[1-(6-
methylpyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (967); 8-[(3R)-4-[1-(2,4-
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difluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(969-970); 5-methyl-8-[(3R)-3-methyl-4- {1-[3-(trifluoromethyl)phenyl]ethyl} piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (971-972); 4-{1-[(2R)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-
methylpiperazin-1-yl]ethyl}benzoic acid (973-974); 8-[(3R)-4-[1-(4-bromophenyl)ethyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (974-975); 8-[(3R)-4-[1-(2,5-dimethylphenyl)ethyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (976-977); 8-[(3R)-4-[1-(4-chlorophenyl)
ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (978-979); methyl
4-{1-[(2R)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-1-yl]ethyl}benzoate
(980-981); methyl 3-{1-[(2R)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-1-
yl]ethyl}benzoate (982-983); 8-[(3R)-4-[(2-chloro-6-fluorophenyl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (984); 8-[(3R)-4-[(2,4-difluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (985); 5-methyl-8-[(3R)-3-methyl-4-[(2,4,6-trifluorophe-
nyl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (986); 8-[(3R)-4-[(3,4-difluorophe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (987); 5-methyl-
8-[(3R)-3-methyl-4-[(6-methylpyridin-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(988); 8-[(3R)-4-[(6-cyanopyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (989); 5-methyl-8-[(3R)-3-methyl-4-[(pyridin-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (990); 5-methyl-8-[(3R)-3-methyl-4- {[6-(trifluoromethyl)pyridin-2-yl]methyl} piperazin-1-yl]-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (991); 5-methyl-8-[(3R)-3-methyl-4-[(quinolin-2-yl) methyl]piper-
azin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (992); 8-[(3R)-4-[(2-chloro-4-fluorophenyl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (993); 8-[(3R)-4-({[1,1’-biphenyl]-
4-yl} methyl)-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (994); 8-[(3R)-
4-[(4-fluoro-3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (995); 8-[(3R)-4-[(3,4-dichlorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2,7-dicarbonitrile (996); 8-[(3R)-4-[(2-chlorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (997); 5-methyl-8-[(3R)-3-methyl-4-[(pyridin-3-yl)methyl]piperazin-1-yl]-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (998); 5-methyl-8-[(3R)-3-methyl-4-{[2-(trifluoromethoxy)phenyl]methyl }
piperazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (999); 8-[(3R)-4-[(3,5-dimethylphenyl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1000); 8-[(3R)-4-[(5-fluoro-2-
methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1001);
8-[(3R)-4-[(3-fluoro-4-methylphenyl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-
dicarbonitrile (1002); 5-methyl-8-[(3R)-3-methyl-4-{[3-(trifluoromethyl)phenyl]methyl} piperazin-1-yl]-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (1003); 8-[(3R)-4-({[1,1’-biphenyl]-3-yl}methyl)-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1004); 8-[(3R)-4-[(3-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1005); 8-[(3R)-4-[(2-fluoro-5-methylphenyl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1006); 5-methyl-8-[(3R)-3-me-
thyl-4-[(4-methylphenyl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1007); 5-methyl-
8-[(3R)-3-methyl-4-{[3-(trifluoromethoxy)phenyl] methyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (1008); 8-[(3R)-4-[(2-cyanophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (1009); 8-[(3R)-4-[(3-fluoro-2-methylphenyl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1010); 8-[(3R)-4-[(4-chlorophenyl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1011); 5-methyl-8-[(3R)-3-methyl-4-[(3-methylphenyl)me-
thyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1012); 8-[(3R)-4-[(4-tert-butylphenyl)me-
thyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1013); 5-methyl-8-[(3R)-
3-methyl-4-{[2-(trifluoromethyl)phenyl]methyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(1014); 8-[(3R)-4-[(4-chloro-3-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (1015); 8-[(3R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1016-1017); 8-[(3R)-4-[(4-fluorophenyl)(1-methyl-1H-im-
idazol-5-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(1018-1019); 8-[(3R)-4-[(4-fluorophenyl)(1,3-oxazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (1022-1023); 8-[(3R)-4-[(4-fluorophenyl)(1,3-thiazol-2-yl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1024-1025); 8-[(3R)-4-[(4-fluorophenyl)(1-
methyl-1H-imidazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (1026-1027); 8-[(3R)-4-[(4-fluorophenyl)(1,2-thiazol-4-yl)methyl]-3-methylpiperazin-1-y1]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile (1028); 8-[(3R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-
3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1029-1030); 8-[(2S,5R)-4-[(4-
chlorophenyl)(4-fluorophenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1031); 8-[(2S,SR)-4-[bis(4-chlorophenyl) methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
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naphthyridine-2-carbonitrile (1032); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-diethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1033-1034); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluoroph-
enyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1035-1036);
8-[(2S,SR)-2,5-diethyl-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl] piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridino-2-carbonitrile (1037-1038); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl] me-
thyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1039-1040); 8-[(2S,SR)-2,5-diethyl-
4-[(3-fluorophenyl)(5-fluoropyridin-2-yl)methyl] piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (1041-1042); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1043-1044); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)[6-(trifluoromethyl)pyridin-2-
yl]methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1045-1046); 8-[(2S,5R)-2,5-die-
thyl-4-[(3-fluorophenyl)(5-methoxypyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1047-1048); 8-[(2S,5R)-2,5-diethyl-4-[1-(4-fluorophenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1049-1050); 8-[(2S,5R)-2,5-diethyl-4-{1-[4-(trifluoromethyl)phenyl] ethy1}piperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1051-1052); 8-[(2S,5R)-2,5-diethyl-4-{1-[4-(trifluor-
omethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1053-1054);
8-[(2S,SR)-4-[1-(2,4-difluorophenyl)ethyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1055-1056); 8-[(2S,5R)-2,5-diethyl-4-{1-[2-fluoro-4-(trifluoromethoxy)phenyl]propyl}piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1057-1058); 8-[(2S,5R)-2,5-diethyl-4-{1-[4-(trifluorometh-
oxy)phenyl]propyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1059-1060); 8-[(2S,5R)-
2,5-diethyl-4-[(4-fluorophenyl) methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1 ,5-naphthyridine-2-carbonitrile
(1061); 8-[(2S,SR)-4-[(2,4-difluorophenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1062); 8-[(2S,5R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-5-yl)methyl]-2,5-diethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1063); 8-[(2S,SR)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-
fluorophenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1064-1065); 8-[(2S,SR)-4-[(4-cyclopropyl-1,3-thiazol-2-yl)(4-fluorophenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1066-1067); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)(1,3-oxazol-
4-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1068-1069); 8-[(2S,5R)-2,5-di-
ethyl-4-[(4-fluorophenyl) (1,3-thiazol-4-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1070-1071); 8-[(2S,SR)-2,5-diethyl-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1072-1073); 8-[(2S,5R)-4-[(5-cyclopropyl-1,2-oxazol-3-yl)(4-fluorophe-
nyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1074-1075);
8-[(2S,5R)-4-benzyl-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1076); 8-[(2S,5R)-4-[(2,4-difluorophenyl) methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1077); 8-[(2S,5R)-4-[(2-chloro-4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1078); 8-[(2S,SR)-5-ethyl-4-[(4-fluorophenyl)methyl]-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1079); 8-[(2S,5R)-5-ethyl-2-methyl-
4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1080);
8-[(2S,5R)-5-ethyl-4-{[2-methoxy-4-(trifluoromethoxy)phenyl]methyl}-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1081); 8-[(2S,5R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-5-yl)methyl]-5-ethyl-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1082); 8-[(2S,5R)-5-ethyl-4-[1-(4-
fluorophenyl)ethyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1083-1084);
8-[(2S,5R)-5-ethyl-4-{ 1 -[2-fluoro-4-(trifluoromethyl)phenyl]ethyl}-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1085-1086); 8-[(2S,5R)-4-[1-(2,4-difluorophenyl)ethyl]-5-ethyl-2-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1087-1088); 8-[(2S,5R)-5-ethyl-2-methyl-4-[1-(2,4,6-trif-
luorophenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1089-1090); 8-[(2S,SR)-
4-[1-(3,4-difluorophenyl)ethyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (1091-1092); 8-[(2S,5R)-5-ethyl-2-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1093-1094); 8-[(2S,5R)-5-ethyl-4-{1-[2-fluoro-4-(trifluoromethoxy)phe-
nyl]ethyl}-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1095-1096); 8-[(2S,SR)-
4-[bis(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (1097); 8-[(2S,5R)-4-[bis(4-methylphenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1098); 8-[(2S,SR)-4-[bis(4-chlorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1099); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-5-
ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1100-1101); 8-[(2S,5R)-
4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1102-1103); 8-[(2S,5R)-5-ethyl-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1104-1105); 8-[(2S,5R)-5-ethyl-4-[(4-fluorophe-
nyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
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bonitrile (1106-1107); 8-[(2S,5R)-5-ethyl-4-[(3-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1108-1109); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-
yl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1110-1111);
8-[(2S,5R)-5-ethyl-4-[(4-fluorophenyl)[6-(trifluoromethyl)pyridin-2-yl]methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1112-1113); 8-[(2S,5R)-5-ethyl-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)me-
thyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1114-1115); 8-[(2S,SR)-
4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1116-1117); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-2-ethyl-5-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1118); 8-[(2S,SR)-4-[bis(4-methylphenyl)methyl]-2-
ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1119); 8-[(2S,SR)-4-[bis(4-
chlorophenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1120); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1121-1122); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-2-ethyl-5-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1123-1124); 8-[(2S,5R)-2-ethyl-
4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1125-1126); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1127-1128); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-
2-yl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1129-1130);
8-[(2S,5R)-2-ethyl-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1131-1132); 8-[(2S,5R)-2-ethyl-4-[(4-fluorophenyl)[6-(trifluoromethyl)pyri-
din-2-yl]methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1133-1134);
8-[(2S,5R)-2-ethyl-4-[1-(4-fluorophenyl)ethyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1135-1136); 8-[(2S,SR)-4-[1-(2,4-difluorophenyl) ethyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1137-1138); 8-[(2S,5R)-4-[1-(3,4-difluorophenyl)ethyl]-2-ethyl-5-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1139-1140); 8-[(2S,5R)-2-ethyl-5-methyl-4-
(1-[4-(trifluoromethoxy)phenyl]ethyl) piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile
(1141-1142); 8-[(2S,5R)-2-ethyl-5-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1143-1144); 8-[(2S,5R)-4-{1-[4-(difluoromethoxy)phenyl]ethyl}-2-ethyl-5-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1145); 8-[(2S,5R)-2-ethyl-5-methyl-
4-{1-[4-(trifluoromethoxy)phenyl]propyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1146-1147); 8-[(2S,5R)-2-ethyl-5-methyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,64hydro-
1,5-naphthyridine-2-carbonitrile (1148); 8-[(2S,5R)-2-ethyl-5-methyl-4-[(3,4,5-trifluorophenyl)methyl]piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1149); 8-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxyme-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1150); 8-[(2S,5S)-4-[bis(4-fluorophe-
nyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1151); 8-[(2S,5S)-4-[bis(4-chlorophenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1152); 8-[(2S,5S)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-5-(hydroxyme-
thyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1153-1154); 8-((2S,5S)-
4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-l-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1155); 8-[(2S,5S)-4-[bis(4-methylphenyl) methyl]-5-(methoxymethyl)-2-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1156); 8-((2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl) methyl)-
5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1157-1158);
8-((2S,5S)-4-(1-(4-fluorophenyl)ethyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1159-1160); 8-[(2S,5S)-5-(methoxymethyl)-2-methyl-4-[(3,4,5-trifluorophoiyl)methyl]piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1161); 8-[(2S,5S)-5-(methoxymethyl)-2-methyl-
4-{ 1-[4-(trifluoromethoxy)phenyl]ethyl } piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(1162-1163); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1164); N-(((2R,SS)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)acetamide (1165); methyl (((2R,5S)-1-(bis(4-fluoroph-
enyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)carbamate
(1166); 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(morpholinomethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1167); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-5-[(3-hydroxyazetidin-1-yl)me-
thyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1168); 8-[(2S,5R)-4-[bis(4-
fluorophenyl)methyl]-5-[(dimethylamino)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1169); 8-((2S,5S)-4-((4-cyanophenyl) (4-fluorophenyl) methyl)-2-ethyl-5-(methoxymethyl) piperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1170-1171); 8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-
5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1172);
8-[(2R,5R)-4-[bis(4-methylphenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
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naphthyridine-2-carbonitrile (1173); 8-[(2R,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-5-(hydroxymethyl)-2-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1174-1175); 8-[(2R,5R)-4-[(4-cyanophe-
nyl)(4-fluorophenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1176-1177); 8-[(2R,SR)-4-[1-(4-fluorophenyl) ethyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1178-1179); 8-[(2R,SR)-5-(hydroxymethyl)-2-methyl-4-{1-[4-(trif-
luoromethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1180-1181);
8-[(2R,5R)-5-(hydroxymethyl)-2-methyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1182); 8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1183); 8-(4-(2-chloro-4-fluorobenzyl)-3-((difluor-
omethoxy) methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1184-1185); 8-{4-[bis(4-
fluorophenyl)methyl]-3-[(difluoromethoxy)methyl]piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1186-1187); 8-((2S,5R)-4-(2-(difluoromethoxy)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1188-1189); 8-[(2S,5R)-4-{cyclopropyl[4-(trifluoromethoxy)phe-
nyl]methyl}-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1190);
4-[(2S,5R)-2,5-dimethyl-4-(1-[4-(trifluoromethoxy)phenyl]ethyl}piperazin-1-yl]-1,6-dimethyl-2-oxo-1,2-dihydro-1,5-
naphthyridine-3-carbonitrile (1191-1192); 8-[(2S,5R)-5-ethyl-2-methyl-4-(1-phenylbutyl)piperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1193-1194); 8-[(2S,SR)-4-{2-cyclohexyl-1-[4-(trifluoromethoxy)phenyl]
ethyl}-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1195-1196);
8-[(2S,SR)-4-{[2,4-bis(trifluoromethyl)phenyl]methyl}-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1197); 8-[(2S,SR)-5-ethyl-2-methyl-4-{1-[4-(trifluoromethoxy)phenyl] propyl } piperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1198-1199); 8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluor-
ophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1200-1201);
8-((2S,5R)-4-(1-(2-fluoro-5-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1202-1203); 8-((2S,SR)-4-(1-(3-fluoro-4-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1204-1205); 8-((2S,5R)-4-(1-(2-fluoro-
5-(trifluoromethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile (1206-1207); 8-((2S,5R)-4-(1-(2-fluoro-3-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1208-1209); 8-((2S,5R)-4-(1-(3-fluoro-5-(trifluoromethoxy)phe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1210-1211);
8-((2S,5R)-2,5-dimethyl-4-(1-(2-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1212-1213); 8-((2S,5R)-4-(1-(4-cyclopropylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1214-1215); 8-((2S,SR)-4-(1-(2,2-difluorobenzo[d][1,3]dioxol-4-
yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1216-1217);
8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1218-1219); 8-((2S,5R)-4-(1-(4-cyclopropylphenyl) propyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1220-1221); 8-((2S,5R)-4-(1-(6-(difluoromethyl)pyridin-2-
yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1222-1223);
8-((2S,5R)-4-(1-(5-(difluoromethoxy)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (1224-1225); 8-((2S,5R)-4-(1-(4-cyano-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1226-1227); 8-((2S,5R)-4-(1-(5-(difluoromethoxy)-2-fluor-
ophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1228-1229);
8-((2S,5R)-4-(1-(4-chloro-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1230); 8-((2S,5R)-4-(1-(4-fluoro-3-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1231-1232); 8-((2S,5R)-4-(1-(4-isopropylphenyl)ethyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1233-1234); 8-((2S,5R)-2,5-dimethyl-4-(3,4,5-
trifluorobenzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1235); 8-((2S,SR)-4-(1-(4-
fluoro-2-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1236-1237); 8-((2S,5R)-4-(1-(4-(1H-1,2,4-triazol-1-yl) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1238-1239); 8-((2S,SR)-2,5-dimethyl-4-(1-(3,4,5-trifluorophenyl)ethyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1240-1241); 8-((2S,5R)-4-(1-(2,6-difluoro-4-methox-
yphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1242-1243);
8-((2S,5R)-4-(1-(2,5-difluoro-4-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1244-1245); 8-((2S,5R)-4-(1-(2-fluoro-4,5-dimethoxyphenyl)ethyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1246-1247); 8-((2S,5R)-4-(1-(4-methoxy-3-(trifluor-
omethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(1248-1249); 8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1250-1251); 8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)phenyl)ethyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1253-1254); 8-((2S,5R)-
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4-(1-(4-fluoro-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1255); 8-((2S,5R)-4-(1-(3-chloro-4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1256-1257); 8-((2S,SR)-4-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1258-1259); 8-((2S,SR)-2,5-dime-
thyl-4-(1-(2-methylbenzo[d]oxazol-4-yl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (1260-1261); 8-((2S,5R)-4-(1-(3-cyano-4-fluorophenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1262); 8-((2S,5R)-2,5-dimethyl-4-(1-(2-methylbenzo[d]thiazol-6-yl)ethyl) piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1263-1264); 8-((2S,5R)-4-(1-(4-(methoxyme-
thyl)phenyl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1265-1266); 8-((2S,5R)-2,5-dimethyl-4-(1-(3-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1267-1268); 8-((2S,5R)-4-(1-(3-fluoro-4-(trifluoromethoxy)phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1269-1270); 8-((2S,SR)-
4-(1-(3-(difluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1271-1272); 8-((2S,SR)-2,5-dimethyl-4-(1-(2-(trifluoromethyl)thiazol-4-yl)ethyl)piperazin-1 -yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1273-1274); 8-((2S,SR)-4-(4-ethoxy-2,6-difluorobenzyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1275-1276); 8-((2S,5R)-4-(2-methoxy-
1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1277-1278); 8-((2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1279-1280); 8-((2S,5R)-4-(1-(5-cyclopropylisoxazol-3-
yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1281-1282);
8-((2S,SR)-4-(1-(5-(tert-butyl)isoxazol-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1283-1284); 8-((2S,5R)-4-((4-chlorophenyl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1285-1286); 8-((2S,5R)-
4-((2-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1287-1288); 8-((2S,5R)-4-(4-(dimethylphosphoryl)benzyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1289); 8-((2S,5R)-4-(1-(4-(dimethylphosphoryl)phe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1290-1291);
8-((2S,5R)-4-((4-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1292-1293); 8-((2S,5R)-4-(1-(4-(dimethylphosphoryl)phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1294-1295); 8-((2S,SR)-
4-((3-(1-acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1296-1297); 8-((2S,SR)-4-((4-fluorophenyl)(3-(1-methylazetidin-3-yl)-
1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(1298-1299); 8-((2S,5R)-4-((1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1300-1301); 8-((2S,5R)-4-(1-(4-methoxy-3-(2-methox-
yethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1302-1303); 8-((2S,5R)-4-(1-(4-methoxy-3-(2-morpholinoethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1304-1305); 8-((2S,SR)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-
yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1306-1307);
8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1308-1309); 8-((2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-
dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1310-1311); 8-((2S,5R)-4-(2,2-di-
fluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1312-1313); 8-((2S,5R)-4-(1-(4-fluoro-2-(methoxymethyl) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1314-1315); 8-((2S,5R)-4-(1-(4-fluoro-3-(methoxymethyl)
phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1316-1317);
8-((2S,5R)-4-(1-(4-fluorophenyl)-2-(methylthio)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1318-1319); 8-((2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1320-1321); 8-((2S,5R)-4-(1-(4-cyano-
3-(2-(dimethylamino)ethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1322-1323); 8-((2S,SR)-4-(1-(6-isopropoxypyridin-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1324-1325); 8-((2S,5R)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-
fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1326-1327); 8-((2S,SR)-5-ethyl-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-7-fluoro-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1328-1329); 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1330); 8-((2S,5R)-4-(4-chloro-2-
fluorobenzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile (1331);
8-((2S,5R)-5-ethyl-4-(3-fluoro-4-(trifluoromethoxy)benzyl)-2-methylpiperazin-1 - yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
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naphthyridine-2-carbonitrile (1332); 8-((2S,5R)-4-((4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1333-1334); 8-((2S,5R)-4-(bis(4-(hy-
droxymethyl)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1335); 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1336-1337); 8-((2S,5R)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophenyl) methyl)-5-ethyl-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1338-1339); 8-((2S,5R)-4-(1-(4-cyclopro-
pyl-2-fluorophenyl)ethyl)5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1340-1341); 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1342); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-5-ethyl-2-methylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1343-1344); 8-((2S,5R)-4-(1-(4-cyanophenyl)ethyl)-5-
ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1345-1346); 8-((2S,5R)-5-
ethyl-4-(2-fluoro-4-(trifluoromethoxy)benzyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1347); 8-((2S,5R)-5-ethyl-4-(1-(4-isopropoxyphenyl)ethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1348-1349); 8-((2S,SR)-5-ethyl-4-(1-(4-methoxyphenyl) ethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1350-1351); 8-((2S,5R)-4-(1-(4-chloro-2-fluor-
ophenyl)ethyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1352-1353); 8-((2S,5R)-2,5-diethyl-4-(3,4,5-trifluorobenzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1354); 8-((2S,5R)-4-(1-(4-cyclopropylphenyl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1355-1356); 8-((2S,5R)-4-(I-(4-cyclopropyl-2-fluorophenyl)ethyl)-2,5-diethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1357-1358); 8-((2S,5R)-4-(I-(4-cyclopro-
pyl-2-fluorophenyl)propyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1359-1360); 8-((2S,5R)-2,5-diethyl-4-((4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1361-1362); 8-((2S,5R)-2,5-diethyl-4-(4-(trifluoromethoxy) ben-
zyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1363); 8-((2S,SR)-2,5-diethyl-4-(1-(2-
fluoro-4-(trifluoromethyl)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1364-1365); 8-((2S,SR)-2,5-diethyl-4-(1-(4-methoxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1366-1367); 8-((2S,5R)-4-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)ethyl)-2,5-diethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1368-1369); 8-((2S,5R)-2,5-diethyl-4-(2-fluoro-4-(trif-
luoromethoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1370); 8-((2S,5R)-
2,5-diethyl-4-(1-(2-fluoro-4-trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1371-1372); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl) ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1 ,5-naphthyridine-2-carbonitrile (1373-1374); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (1375-1376); 8-((2S,5R)-2-
ethyl-4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1377-1378); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-2-ethyl-5-methylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1379); 8-((2S,5R)-2-ethyl-4-(1-(2-fluoro-5-(trifluorometh-
oxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1380-1381);
8-((2S,5R)-2-ethyl-5-methyl-4-(1-(3,4,5-trifluorophenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (1382-1383); 8-((2S,5R)-2-ethyl-4-(1-(3-fluoro-5-(trifluoromethoxy)phenyl)ethyl)-5-methylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1384-1385); 8-((2S,5S)-5-(hydroxymethyl)-2-methyl-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1386-1387); 8-((2S,SS)-4-((4-fluorophenyl)(5-(trifluoromethyl)pyridin-2-yl)methyl)-5-(hydroxymethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1388-1389); 8-((2S,5S)-4-((2,2-difluoroben-
zo[d][1,3]dioxol-5-yl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1390); 8-((2S,5S)-4-((4-fluorophenyl)(isoxazol-3-yl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1391-1392); 8-((2S,SS)-4-((3-cyclopropyl-1,2,4-oxadiazol-
5-yl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1393-1394); 8-((2S,5S)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1395-1396); 8-((2S,5S)-
5-(ethoxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1397-1398); 8-((2S,SS)-4-((4-fluorophenyl)(isoxazol-3-yl)methyl)-5-(methoxymethyl)-2-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1399-1400); 8-((2S,5S)-4-((4-fluor-
ophenyl)(5-(trifluoromethyl)pyridin-2-yl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1401-1402); 8-((2S,5S)-5-(ethoxymethyl)-4-((4-fluorophenyl)(5-(trifluorome-
thyl)pyridin-2-yl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1403-1404); 8-((2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl) ethyl)piperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1405-1406); 8-((2S,5S)-4-((2,2-difluorobenzo[d][1,3]diox-
ol-5-yl)methyl)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
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(1407); 8-((2S,5S)-2-ethyl-5-(methoxymethyl)-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1408-1409); N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-me-
thyl-2-oxo- 1,2-dihydro- 1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)methanesulfonamide (1410); 8-((2S,SR)-
5-(cyanomethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1411-1412); 8-((2S,5R)-5-((dimethylamino) methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1413-1414); 5-methyl-
8-((2S,SR)-2-methyl-5-(morpholinomethyl)-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1415-1416); 5-methyl-8-((2S,SR)-2-methyl-5-((4-methylpiperazin-1-yl)methyl)-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1417-1418);
8-((2R,5R)-2-(hydroxymethyl)-5-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1419-1420); 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1421); 8-((2S,5R)-4-((4-cyanothi-
ophen-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1422);
8-((2S,SR)-4-((1-cyclopropyl-1H-tetrazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1423); 8-((2S,5R)-2,5-dimethyl-4-((5-methylisoxazol-3-yl)methyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1424); 8-((2S,5R)-2,5-dimethyl-4-((3-phenylisoxazol-5-yl)me-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1425); 8-((2S,5R)-4-((3,5-dimethyl-
isoxazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1426);
8-((2S,5R)-4-((3-(2-cyanophenyl)isoxazol-5-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (1427); 8-((2S,5R)-4-(isoxazol-4-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1428); 8-((2S,5R)-4-((2-(3-fluorophenyl)-5-methyloxazol-4-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1429-1430); 8-((2S,5R)-2,5-dime-
thyl-4-((5-methylisoxazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1431); 8-((2S,SR)-4-((5-isopropyl-1,2,4-oxadiazol-3-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1432); 8-((2S,5R)-4-(benzo[d]isoxazol-3-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1433); 8-((2S,5R)-2,5-dimethyl-4-((2-(thiophen-2-yl)oxazol-
4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1434); 8-((2S,SR)-2,5-dime-
thyl-4-((1-methyl-1H-1,2,3-triazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (1435); 8-((2S,5R)-2,5-dimethyl-4-((5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1436); 8-((2S,5R)-2,5-dimethyl-4-(1-(5-methyl-1,3,4-oxadiazol-2-
yl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1437-1438); 8-((2S,5R)-
4-(1-(4-(cyclopropylmethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1439-1440); 8-((2S,5R)-4-(1-(4-(tert-butoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1441-1442); 8-((2S,5R)-4-(1-(4-(tert-butoxy)phenyl)propyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1443-1444); 8-((2S,5R)-4-(1-(4-(2-cyclo-
propylethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1445-1446); 8-((2S,SR)-5-ethyl-4-(1-(4-isopropoxyphenyl)propyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1447-1448); 8-((2S,5R)-4-(1-(4-isopropoxyphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1449-1450); 8-((2S,5R)-4-(1-(4-(cyclopropylmethoxy)phe-
nyl)propyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1451);
8-((2S,SR)-4-(1-(4-(2-hydroxy-2-methylpropoxy)phenyl)propyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1452); 8-((2S,SR)-4-(1-(4-(2-cyclopropylethoxy)phenyl)propyl)-5-ethyl-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1453); or 8-((2S,5R)-4-(1-(4-fluorophe-
nyl)cyclopropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1454). This
invention encompasses all combinations of the aspects and/or embodiments of the invention noted herein. It is understood
that any and all embodiments of the present invention may be taken in conjunction with any other embodiment or
embodiments to describe additional embodiments. It is also to be understood that each individual element of the em-
bodiments is meant to be combined with any and all other elements from any embodiment to describe an additional
embodiment.

DEFINITIONS

[0064] The features and advantages of the invention may be more readily understood by those of ordinary skill in the
art upon reading the following detailed description. It is to be appreciated that certain features of the invention that are,
for clarity reasons, described above and below in the context of separate embodiments, may also be combined to form
a single embodiment. Conversely, various features of the invention that are, for brevity reasons, described in the context
of a single embodiment, may also be combined so as to form sub-combinations thereof. Embodiments identified herein
as exemplary or preferred are intended to be illustrative and not limiting.
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[0065] Unless specifically stated otherwise herein, references made in the singular may also include the plural. For
example, "a" and "an" may refer to either one, or one or more.
[0066] As used herein, the phrase "compounds and/or salts thereof’ refers to at least one compound, at least one salt
of the compounds, or a combination thereof. For example, compounds of Formula (I) and/or salts thereof includes a
compound of Formula (I); two compounds of Formula (I); a salt of a compound of Formula (I); a compound of Formula
(I) and one or more salts of the compound of Formula (I); and two or more salts of a compound of Formula (I).
[0067] Unless otherwise indicated, any atom with unsatisfied valences is assumed to have hydrogen atoms sufficient
to satisfy the valences.
[0068] The definitions set forth herein take precedence over definitions set forth in any patent, patent application,
and/or patent application publication mentioned herein.
[0069] Listed below are definitions of various terms used to describe the present invention. These definitions apply to
the terms as they are used throughout the specification (unless they are otherwise limited in specific instances) either
individually or as part of a larger group.
[0070] Throughout the specification, groups and substituents thereof may be chosen by one skilled in the field to
provide stable moieties and compounds.
[0071] In accordance with a convention used in the art,

is used in structural formulas herein to depict the bond that is the point of attachment of the moiety or substituent to the
core or backbone structure.
[0072] The terms "halo" and "halogen," as used herein, refer to F, Cl, Br, and I.
[0073] The term "cyano" refers to the group -CN.
[0074] The term "amino" refers to the group -NHz.
[0075] The term "oxo" refers to the group =O.
[0076] The term "alkyl" as used herein, refers to both branched and straight-chain saturated aliphatic hydrocarbon
groups containing, for example, from 1 to 12 carbon atoms, from 1 to 6 carbon atoms, and from 1 to 4 carbon atoms.
Examples of alkyl groups include, but are not limited to, methyl (Me), ethyl (Et), propyl (e.g., n-propyl and i-propyl), butyl
(e.g., n-butyl, i-butyl, sec-butyl, and t-butyl), and pentyl (e.g., n-pentyl, isopentyl, neopentyl), n-hexyl, 2-methylpentyl, 2-
ethylbutyl, 3-methylpentyl, and 4-methylpentyl. When numbers appear in a subscript after the symbol "C", the subscript
defines with more specificity the number of carbon atoms that a particular group may contain. For example, "C1-4 alkyl"
denotes straight and branched chain alkyl groups with one to four carbon atoms.
[0077] The term "fluoroalkyl" as used herein is intended to include both branched and straight-chain saturated aliphatic
hydrocarbon groups substituted with one or more fluorine atoms. For example, "C1-4 fluoroalkyl" is intended to include
C1, C2, C3, and C4 alkyl groups substituted with one or more fluorine atoms. Representative examples of fluoroalkyl
groups include, but are not limited to, -CF3 and -CH2CF3.
[0078] The term "hydroxyalkyl" includes both branched and straight-chain saturated alkyl groups substituted with one
or more hydroxyl groups. For example, "hydroxyalkyl" includes -CHzOH, -CHzCHzOH, and C1-4 hydroxyalkyl.
[0079] The term "alkenyl" refers to a straight or branched chain hydrocarbon radical containing from 2 to 12 carbon
atoms and at least one carbon-carbon double bond. Exemplary such groups include ethenyl or allyl. For example, "C2-6
alkenyl" denotes straight and branched chain alkenyl groups with two to six carbon atoms.
[0080] The term "alkynyl" refers to a straight or branched chain hydrocarbon radical containing from 2 to 12 carbon
atoms and at least one carbon to carbon triple bond. Exemplary such groups include ethynyl. For example, "C2-6 alkynyl"
denotes straight and branched chain alkynyl groups with two to six carbon atoms.
[0081] The term "cycloalkyl," as used herein, refers to a group derived from a non-aromatic monocyclic or polycyclic
hydrocarbon molecule by removal of one hydrogen atom from a saturated ring carbon atom. Representative examples
of cycloalkyl groups include, but are not limited to, cyclopropyl, cyclopentyl, and cyclohexyl. When numbers appear in
a subscript after the symbol "C", the subscript defines with more specificity the number of carbon atoms that a particular
cycloalkyl group may contain. For example, "C3-6 cycloalkyl" denotes cycloalkyl groups with three to six carbon atoms.
[0082] The term "fluorocycloalkyl" as used herein is intended to include a cycloalkyl group substituted with one or
more fluorine atoms.
[0083] The term "alkoxy," as used herein, refers to an alkyl group attached to the parent molecular moiety through an
oxygen atom, for example, methoxy group (-OCH3). For example, "C1-3 alkoxy" denotes alkoxy groups with one to three
carbon atoms.
[0084] The terms "fluoroalkoxy" and "-O(fluoroalkyl)" represent a fluoroalkyl group as defined above attached through
an oxygen linkage (-O-). For example, "C1-4 fluoroalkoxy" is intended to include C1, C2, C3, and C4 fluoroalkoxy groups.
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[0085] The terms "carbocyclo", "carbocyclic" or "carbocyclyl" may be used interchangeably and refer to cyclic groups
having at least one saturated or partially saturated non-aromatic ring wherein all atoms of all rings are carbon. The
carbocyclyl ring may be unsubstituted or may contain one or more substituents as valence allows. Thus, the term includes
nonaromatic rings such as for example, cycloalkyl, cycloalkenyl, and cycloalkynyl rings. Exemplary bicyclic carbocyclyl
groups include, indanyl, indenyl, dihydronaphthalenyl, tetrahydronaphthenyl, hexahydronaphthalenyl, octahydronaph-
thalenyl, decahydronaphthalenyl, bicycloheptanyl, bicyclooctanyl, and bicyclononanyl.
[0086] The term "aryl" as used herein, refers to a group of atoms derived from a molecule containing aromatic ring(s)
by removing one hydrogen that is bonded to the aromatic ring(s). Representative examples of aryl groups include, but
are not limited to, phenyl and naphthyl. The aryl ring may be unsubstituted or may contain one or more substituents as
valence allows.
[0087] The term "benzyl," as used herein, refers to a methyl group in which one of the hydrogen atoms is replaced by
a phenyl group. The phenyl ring may be unsubstituted or may contain one or more substituents as valence allows.
[0088] The term "heteroatom" refers to oxygen (O), sulfur (S), and nitrogen (N).
[0089] The terms "heterocyclo", "heterocyclic", or "heterocyclyl" may be used interchangeably and refer to cyclic groups
having at least one saturated or partially saturated non-aromatic ring and wherein one or more of the rings have at least
one heteroatom (O, S or N), said heteroatom containing ring preferably having 1 to 3 heteroatoms independently selected
from O, S, and/or N. The ring of such a group containing a heteroatom can contain one or two oxygen or sulfur atoms
and/or from one to four nitrogen atoms provided that the total number of heteroatoms in each ring is four or less, and
further provided that the ring contains at least one carbon atom. The nitrogen and sulfur atoms may optionally be oxidized
and the nitrogen atoms may optionally be quatemized. The heterocyclo group may be attached at any available nitrogen
or carbon atom. The heterocyclo ring may be unsubstituted or may contain one or more substituents as valence allows.
[0090] Exemplary monocyclic heterocyclyl groups include pyrrolidinyl, imidazolinyl, oxazolidinyl, isoxazolinyl, thiazo-
lidinyl, isothiazolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl,
2-oxoazepinyl, azepinyl, 4-piperidonyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thia-
morpholinyl sulfone, 1,3-dioxolane, tetrahydro-1,1 -di oxothienyl, dihydroisoindolyl, and tetrahydroquinolinyl
[0091] The term "heteroaryl" refers to substituted and unsubstituted aromatic 5- or 6-membered monocyclic groups
and 9- or 10-membered bicyclic groups that have at least one heteroatom (O, S or N) in at least one of the rings, said
heteroatom-containing ring preferably having 1, 2, or 3 heteroatoms independently selected from O, S, and/or N. Each
ring of the heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur atoms and/or from one to
four nitrogen atoms provided that the total number of heteroatoms in each ring is four or less and each ring has at least
one carbon atom. The fused rings completing the bicyclic group are aromatic and may contain only carbon atoms. The
nitrogen and sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be quaternized. Bicyclic
heteroaryl groups must include only aromatic rings. The heteroaryl group may be attached at any available nitrogen or
carbon atom of any ring. The heteroaryl ring system may be unsubstituted or may contain one or more substituents.
[0092] Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, thiadiazolyl, isothiazolyl, furanyl, thiophenyl, oxadiazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, and tri-
azinyl.
[0093] Exemplary bicyclic heteroaryl groups include indolyl, benzothiazolyl, benzodioxolyl, benzoxazolyl, benzothienyl,
quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl, cou-
marinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, and pyrrolopyridyl.
[0094] The phrase "pharmaceutically acceptable" is employed herein to refer to those compounds, materials, compo-
sitions, and/or dosage forms which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive toxicity, irritation, allergic response, or other problem or com-
plication, commensurate with a reasonable benefit/risk ratio.
[0095] The compounds of Formula (I) can form salts which are also within the scope of this invention. Unless otherwise
indicated, reference to an inventive compound is understood to include reference to one or more salts thereof. The term
"salt(s)" denotes acidic and/or basic salts formed with inorganic and/or organic acids and bases. In addition, the term
"salt(s) may include zwitterions (inner salts), e.g., when a compound of Formula (I) contains both a basic moiety, such
as an amine or a pyridine or imidazole ring, and an acidic moiety, such as a carboxylic acid. Pharmaceutically acceptable
(i.e., non-toxic, physiologically acceptable) salts are preferred, such as, for example, acceptable metal and amine salts
in which the cation does not contribute significantly to the toxicity or biological activity of the salt. However, other salts
may be useful, e.g., in isolation or purification steps which may be employed during preparation, and thus, are contem-
plated within the scope of the invention. Salts of the compounds of the formula (I) may be formed, for example, by
reacting a compound of the Formula (I) with an amount of acid or base, such as an equivalent amount, in a medium
such as one in which the salt precipitates or in an aqueous medium followed by lyophilization.
[0096] Exemplary acid addition salts include acetates (such as those formed with acetic acid or trihaloacetic acid, for
example, trifluoroacetic acid), adipates, alginates, ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates,
borates, butyrates, citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconates, dodecylsulfates,
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ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates, hemisulfates, heptanoates, hexanoates, hydro-
chlorides (formed with hydrochloric acid), hydrobromides (formed with hydrogen bromide), hydroiodides, maleates
(formed with maleic acid), 2-hydroxyethanesulfonates, lactates, methanesulfonates (formed with methanesulfonic acid),
2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-phenylpropionates, phosphates,
picrates, pivalates, propionates, salicylates, succinates, sulfates (such as those formed with sulfuric acid), sulfonates
(such as those mentioned herein), tartrates, thiocyanates, toluenesulfonates such as tosylates, undecanoates, and the
like.
[0097] Exemplary basic salts include ammonium salts, alkali metal salts such as sodium, lithium, and potassium salts;
alkaline earth metal salts such as calcium and magnesium salts; barium, zinc, and aluminum salts; salts with organic
bases (for example, organic amines) such as trialkylamines such as triethylamine, procaine, dibenzylamine, N-benzyl-
β-phenethylamine, 1-ephenamine, N,N’-dibenzylethylene-diamine, dehydroabietylamine, N-ethylpiperidine, ben-
zylamine, dicyclohexylamine or similar pharmaceutically acceptable amines and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quaternized with agents such as lower alkyl halides (e.g.,
methyl, ethyl, propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g., dimethyl, diethyl, dibutyl, and
diamyl sulfates), long chain halides (e.g., decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl
halides (e.g., benzyl and phenethyl bromides), and others. Preferred salts include monohydrochloride, hydrogensulfate,
methanesulfonate, phosphate or nitrate salts.
[0098] The compounds of Formula (I) can be provided as amorphous solids or crystalline solids. Lyophilization can
be employed to provide the compounds of Formula (I) as a solid.
[0099] In addition, compounds of Formula (I), subsequent to their preparation, can be isolated and purified to obtain
a composition containing an amount by weight equal to or greater than 99% of a compound of Formula (I) ("substantially
pure"), which is then used or formulated as described herein. Such "substantially pure" compounds of Formula (I) are
also contemplated herein as part of the present invention.
[0100] "Stable compound" and "stable structure" are meant to indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and formulation into an efficacious therapeutic agent. The
present invention is intended to embody stable compounds.
[0101] "Therapeutically effective amount" is intended to include an amount of a compound of the present invention
alone or an amount of the combination of compounds claimed or an amount of a compound of the present invention in
combination with other active ingredients effective to act as an inhibitor of DGKα and/or DGKζ, or effective to treat or
prevent viral infections and proliferative disorders, such as cancer.
[0102] As used herein, "treating" or "treatment" cover the treatment of a disease-state in a mammal, particularly in a
human, and include: (a) preventing the disease-state from occurring in a mammal, in particular, when such mammal is
predisposed to the disease-state but has not yet been diagnosed as having it; (b) inhibiting the disease-state, i.e.,
arresting its development; and/or (c) relieving the disease-state, i.e., causing regression of the disease state.
[0103] The compounds of the present invention are intended to include all isotopes of atoms occurring in the present
compounds. Isotopes include those atoms having the same atomic number but different mass numbers. By way of
general example and without limitation, isotopes of hydrogen include deuterium (D) and tritium (T). Isotopes of carbon
include 13C and 14C. Isotopically-labeled compounds of the invention can generally be prepared by conventional tech-
niques known to those skilled in the art or by processes analogous to those described herein, using an appropriate
isotopically-labeled reagent in place of the non-labeled reagent otherwise employed.
[0104] Compounds in accordance with Formula (I) and/or pharmaceutically acceptable salts thereof can be adminis-
tered by any means suitable for the condition to be treated, which can depend on the need for site-specific treatment or
quantity of Formula (I) compound to be delivered.
[0105] Also embraced within this invention is a class of pharmaceutical compositions comprising a compound of
Formula (I) and/or pharmaceutically acceptable salts thereof; and one or more non-toxic, pharmaceutically-acceptable
carriers and/or diluents and/or adjuvants (collectively referred to herein as "carrier" materials) and, if desired, other active
ingredients. The compounds of Formula (I) may be administered by any suitable route, preferably in the form of a
pharmaceutical composition adapted to such a route, and in a dose effective for the treatment intended. The compounds
and compositions of the present invention may, for example, be administered orally, mucosally, or parentally including
intravascularly, intravenously, intraperitoneally, subcutaneously, intramuscularly, and intrasternally in dosage unit for-
mulations containing conventional pharmaceutically acceptable carriers, adjuvants, and vehicles. For example, the
pharmaceutical carrier may contain a mixture of mannitol or lactose and microcrystalline cellulose. The mixture may
contain additional components such as a lubricating agent, e.g. magnesium stearate and a disintegrating agent such
as crospovidone. The carrier mixture may be filled into a gelatin capsule or compressed as a tablet. The pharmaceutical
composition may be administered as an oral dosage form or an infusion, for example.
[0106] For oral administration, the pharmaceutical composition may be in the form of, for example, a tablet, capsule,
liquid capsule, suspension, or liquid. The pharmaceutical composition is preferably made in the form of a dosage unit
containing a particular amount of the active ingredient. For example, the pharmaceutical composition may be provided
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as a tablet or capsule comprising an amount of active ingredient in the range of from about 0.1 to 1000 mg, preferably
from about 0.25 to 250 mg, and more preferably from about 0.5 to 100 mg. A suitable daily dose for a human or other
mammal may vary widely depending on the condition of the patient and other factors, but, can be determined using
routine methods.
[0107] Any pharmaceutical composition contemplated herein can, for example, be delivered orally via any acceptable
and suitable oral preparations. Exemplary oral preparations, include, but are not limited to, for example, tablets, troches,
lozenges, aqueous and oily suspensions, dispersible powders or granules, emulsions, hard and soft capsules, liquid
capsules, syrups, and elixirs. Pharmaceutical compositions intended for oral administration can be prepared according
to any methods known in the art for manufacturing pharmaceutical compositions intended for oral administration. In
order to provide pharmaceutically palatable preparations, a pharmaceutical composition in accordance with the invention
can contain at least one agent selected from sweetening agents, flavoring agents, coloring agents, demulcents, antioxi-
dants, and preserving agents.
[0108] A tablet can, for example, be prepared by admixing at least one compound of Formula (I) and/or at least one
pharmaceutically acceptable salt thereof with at least one non-toxic pharmaceutically acceptable excipient suitable for
the manufacture of tablets. Exemplary excipients include, but are not limited to, for example, inert diluents, such as, for
example, calcium carbonate, sodium carbonate, lactose, calcium phosphate, and sodium phosphate; granulating and
disintegrating agents, such as, for example, microcrystalline cellulose, sodium crosscarmellose, corn starch, and alginic
acid; binding agents, such as, for example, starch, gelatin, polyvinyl-pyrrolidone, and acacia; and lubricating agents,
such as, for example, magnesium stearate, stearic acid, and talc. Additionally, a tablet can either be uncoated, or coated
by known techniques to either mask the bad taste of an unpleasant tasting drug, or delay disintegration and absorption
of the active ingredient in the gastrointestinal tract thereby sustaining the effects of the active ingredient for a longer
period. Exemplary water soluble taste masking materials, include, but are not limited to, hydroxypropyl-methylcellulose
and hydroxypropylcellulose. Exemplary time delay materials, include, but are not limited to, ethyl cellulose and cellulose
acetate butyrate.
[0109] Hard gelatin capsules can, for example, be prepared by mixing at least one compound of Formula (I) and/or
at least one salt thereof with at least one inert solid diluent, such as, for example, calcium carbonate; calcium phosphate;
and kaolin.
[0110] Soft gelatin capsules can, for example, be prepared by mixing at least one compound of Formula (I) and/or at
least one pharmaceutically acceptable salt thereof with at least one water soluble carrier, such as, for example, poly-
ethylene glycol; and at least one oil medium, such as, for example, peanut oil, liquid paraffin, and olive oil.
[0111] An aqueous suspension can be prepared, for example, by admixing at least one compound of Formula (I)
and/or at least one pharmaceutically acceptable salt thereof with at least one excipient suitable for the manufacture of
an aqueous suspension. Exemplary excipients suitable for the manufacture of an aqueous suspension, include, but are
not limited to, for example, suspending agents, such as, for example, sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethyl-cellulose, sodium alginate, alginic acid, polyvinyl-pyrrolidone, gum tragacanth, and gum acacia;
dispersing or wetting agents, such as, for example, a naturally-occurring phosphatide, e.g., lecithin; condensation prod-
ucts of alkylene oxide with fatty acids, such as, for example, polyoxyethylene stearate; condensation products of ethylene
oxide with long chain aliphatic alcohols, such as, for example heptadecaethylene-oxycetanol; condensation products of
ethylene oxide with partial esters derived from fatty acids and hexitol, such as, for example, polyoxyethylene sorbitol
monooleate; and condensation products of ethylene oxide with partial esters derived from fatty acids and hexitol anhy-
drides, such as, for example, polyethylene sorbitan monooleate. An aqueous suspension can also contain at least one
preservative, such as, for example, ethyl and n-propyl p-hydroxybenzoate; at least one coloring agent; at least one
flavoring agent; and/or at least one sweetening agent, including but not limited to, for example, sucrose, saccharin, and
aspartame.
[0112] Oily suspensions can, for example, be prepared by suspending at least one compound of Formula (I) and/or
at least one pharmaceutically acceptable salt thereof in either a vegetable oil, such as, for example, arachis oil; olive
oil; sesame oil; and coconut oil; or in mineral oil, such as, for example, liquid paraffin. An oily suspension can also contain
at least one thickening agent, such as, for example, beeswax; hard paraffin; and cetyl alcohol. In order to provide a
palatable oily suspension, at least one of the sweetening agents already described hereinabove, and/or at least one
flavoring agent can be added to the oily suspension. An oily suspension can further contain at least one preservative,
including, but not limited to, for example, an anti-oxidant, such as, for example, butylated hydroxyanisol, and alpha-
tocopherol.
[0113] Dispersible powders and granules can, for example, be prepared by admixing at least one compound of Formula
(I) and/or at least one pharmaceutically acceptable salt thereof with at least one dispersing and/or wetting agent; at least
one suspending agent; and/or at least one preservative. Suitable dispersing agents, wetting agents, and suspending
agents are as already described above. Exemplary preservatives include, but are not limited to, for example, anti-
oxidants, e.g., ascorbic acid. In addition, dispersible powders and granules can also contain at least one excipient,
including, but not limited to, for example, sweetening agents; flavoring agents; and coloring agents.
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[0114] An emulsion of at least one compound of Formula (I) and/or at least one pharmaceutically acceptable salt
thereof can, for example, be prepared as an oil-in-water emulsion. The oily phase of the emulsions comprising compounds
of Formula (I) may be constituted from known ingredients in a known manner. The oil phase can be provided by, but is
not limited to, for example, a vegetable oil, such as, for example, olive oil and arachis oil; a mineral oil, such as, for
example, liquid paraffin; and mixtures thereof. While the phase may comprise merely an emulsifier, it may comprise a
mixture of at least one emulsifier with a fat or an oil or with both a fat and an oil. Suitable emulsifying agents include,
but are not limited to, for example, naturally-occurring phosphatides, e.g., soy bean lecithin; esters or partial esters
derived from fatty acids and hexitol anhydrides, such as, for example, sorbitan monooleate; and condensation products
of partial esters with ethylene oxide, such as, for example, polyoxyethylene sorbitan monooleate. Preferably, a hydrophilic
emulsifier is included together with a lipophilic emulsifier which acts as a stabilizer. It is also preferred to include both
an oil and a fat. Together, the emulsifier(s) with or without stabilizer(s) make-up the so-called emulsifying wax, and the
wax together with the oil and fat make up the so-called emulsifying ointment base which forms the oily dispersed phase
of the cream formulations. An emulsion can also contain a sweetening agent, a flavoring agent, a preservative, and/or
an antioxidant. Emulsifiers and emulsion stabilizers suitable for use in the formulation of the present invention include
Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl sulfate, glyceryl distearate
alone or with a wax, or other materials well known in the art.
[0115] The compounds of Formula (I) and/or at least one pharmaceutically acceptable salt thereof can, for example,
also be delivered intravenously, subcutaneously, and/or intramuscularly via any pharmaceutically acceptable and suitable
injectable form. Exemplary injectable forms include, but are not limited to, for example, sterile aqueous solutions com-
prising acceptable vehicles and solvents, such as, for example, water, Ringer’s solution, and isotonic sodium chloride
solution; sterile oil-in-water microemulsions; and aqueous or oleaginous suspensions.
[0116] Formulations for parenteral administration may be in the form of aqueous or non-aqueous isotonic sterile
injection solutions or suspensions. These solutions and suspensions may be prepared from sterile powders or granules
using one or more of the carriers or diluents mentioned for use in the formulations for oral administration or by using
other suitable dispersing or wetting agents and suspending agents. The compounds may be dissolved in water, poly-
ethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol, sodium chloride,
tragacanth gum, and/or various buffers. Other adjuvants and modes of administration are well and widely known in the
pharmaceutical art. The active ingredient may also be administered by injection as a composition with suitable carriers
including saline, dextrose, or water, or with cyclodextrin (i.e. Captisol), cosolvent solubilization (i.e. propylene glycol) or
micellar solubilization (i.e. Tween 80).
[0117] The sterile injectable preparation may also be a sterile injectable solution or suspension in a non-toxic parenter-
ally acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer’s solution, and isotonic sodium chloride solution. In addition, sterile,
fixed oils are conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed, including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the preparation
of injectables.
[0118] A sterile injectable oil-in-water microemulsion can, for example, be prepared by 1) dissolving at least one
compound of Formula (I) in an oily phase, such as, for example, a mixture of soybean oil and lecithin; 2) combining the
Formula (I) containing oil phase with a water and glycerol mixture; and 3) processing the combination to form a micro-
emulsion.
[0119] A sterile aqueous or oleaginous suspension can be prepared in accordance with methods already known in
the art. For example, a sterile aqueous solution or suspension can be prepared with a non-toxic parenterally-acceptable
diluent or solvent, such as, for example, 1,3-butane diol; and a sterile oleaginous suspension can be prepared with a
sterile non-toxic acceptable solvent or suspending medium, such as, for example, sterile fixed oils, e.g., synthetic mono-
or diglycerides; and fatty acids, such as, for example, oleic acid.
[0120] Pharmaceutically acceptable carriers, adjuvants, and vehicles that may be used in the pharmaceutical com-
positions of this invention include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, self-
emulsifying drug delivery systems (SEDDS) such as d-alpha-tocopherol polyethyleneglycol 1000 succinate, surfactants
used in pharmaceutical dosage forms such as Tweens, polyethoxylated castor oil such as CREMOPHOR surfactant
(BASF), or other similar polymeric delivery matrices, serum proteins, such as human serum albumin, buffer substances
such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids,
water, salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate,
sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based substances,
polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block poly-
mers, polyethylene glycol and wool fat. Cyclodextrins such as alpha-, beta-, and gamma-cyclodextrin, or chemically
modified derivatives such as hydroxyalkylcyclodextrins, including 2- and 3-hydroxypropyl-cyclodextrins, or other solu-
bilized derivatives may also be advantageously used to enhance delivery of compounds of the formulae described herein.
[0121] The pharmaceutically active compounds of this invention can be processed in accordance with conventional
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methods of pharmacy to produce medicinal agents for administration to patients, including humans and other mammals.
The pharmaceutical compositions may be subjected to conventional pharmaceutical operations such as sterilization
and/or may contain conventional adjuvants, such as preservatives, stabilizers, wetting agents, emulsifiers, buffers etc.
Tablets and pills can additionally be prepared with enteric coatings. Such compositions may also comprise adjuvants,
such as wetting, sweetening, flavoring, and perfuming agents.
[0122] The amounts of compounds that are administered and the dosage regimen for treating a disease condition
with the compounds and/or compositions of this invention depends on a variety of factors, including the age, weight,
sex, the medical condition of the subject, the type of disease, the severity of the disease, the route and frequency of
administration, and the particular compound employed. Thus, the dosage regimen may vary widely, but can be determined
routinely using standard methods. A daily dose of about 0.001 to 100 mg/kg body weight, preferably between about
0.0025 and about 50 mg/kg body weight and most preferably between about 0.005 to 10 mg/kg body weight, may be
appropriate. The daily dose can be administered in one to four doses per day. Other dosing schedules include one dose
per week and one dose per two day cycle.
[0123] For therapeutic purposes, the active compounds of this invention are ordinarily combined with one or more
adjuvants appropriate to the indicated route of administration. If administered orally, the compounds may be admixed
with lactose, sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic acid, mag-
nesium stearate, magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin, acacia gum,
sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for convenient ad-
ministration. Such capsules or tablets may contain a controlled-release formulation as may be provided in a dispersion
of active compound in hydroxypropylmethyl cellulose.
[0124] Pharmaceutical compositions of this invention comprise at least one compound of Formula (I) and/or at least
one pharmaceutically acceptable salt thereof, and optionally an additional agent selected from any pharmaceutically
acceptable carrier, adjuvant, and vehicle. Alternate compositions of this invention comprise a compound of the Formula
(I) described herein, and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

UTILITY

[0125] The compounds of Formula (I) are useful for the treatment of cancer.
[0126] In another embodiment, the present invention provides a combined preparation of a compound of Formula (I),
and/or a pharmaceutically acceptable salt thereof, a stereoisomer thereof or a tautomer thereof, and additional therapeutic
agent(s) for simultaneous, separate or sequential use in the treatment and/or prophylaxis of multiple diseases or disorders
associated with DGK target inhibition in T cells.
[0127] In another aspect, the invention provides an embodiment for treating a patient suffering from or susceptible to
a medical condition that is associated with DGK target inhibition in T cells. A number of medical conditions can be treated.
For example, the compounds described herein may be used to treat or prevent viral infections and proliferative diseases
such as cancer.
[0128] The compounds for Formula (I) and pharmaceutical compositions comprising at least one compound of Formula
(I) are useful in treating or preventing any disease or conditions that are associated with DGK target inhibition in T cells.
These include viral and other infections (e.g., skin infections, GI infection, urinary tract infections, genito-urinary infections,
systemic infections), and proliferative diseases (e.g., cancer). The compounds of Formula (I) and pharmaceutical com-
positions comprising in at least one compound of Formula (I) may be administered to animals, preferably mammals
(e.g., domesticated animals, cats, dogs, mice, rats), and more preferably humans. Any method of administration may
be used to deliver the compound or pharmaceutical composition to the patient. In certain embodiments, the compound
of Formula (I) or pharmaceutical composition comprising at least compound of Formula (I) is administered orally. In other
embodiments, the Formula (I) or pharmaceutical composition comprising at least compound of Formula (I) is administered
parenterally.
[0129] The compounds of Formula (I) can inhibit activity of the diacylglycerol kinase alpha and zeta (DGKα/ζ). For
example, the compounds of Formula (I) can be used to inhibit activity of DGKα and DGKζ in a cell or in an individual in
need of modulation of DGKα and DGKζ by administering an inhibiting amount of a compound of Formula (I) or a salt
thereof.
[0130] The present invention further provides a compound of Formula (I) or a pharmaceutical composition thereof for
use in treating diseases associated with activity or expression, including abnormal activity and/or overexpression, of
DGKα and DGKζ in an individual (e.g., patient) in need of such treatment. Example diseases can include any disease,
disorder or condition that is directly or indirectly linked to expression or activity of DGKα and DGKζ enzyme, such as
over expression or abnormal activity. A DGKα and DGKζ -associated disease can also include any disease, disorder
or condition that can be prevented, ameliorated, or cured by modulating DGKα and DGKζ enzyme activity. Examples
of DGKα and DGKζ associated diseases include cancer and viral infections such as HIV infection, hepatitis B, and
hepatitis C.



EP 3 814 348 B9

50

5

10

15

20

25

30

35

40

45

50

55

[0131] In one aspect, the compound(s) of Formula (I) are sequentially administered prior to administration of the
immuno-oncology agent. In another aspect, compound(s) of Formula (I) are administered concurrently with the immuno-
oncology agent. In yet another aspect, compound(s) of Formula (I) are sequentially administered after administration of
the immuno-oncology agent.
[0132] In another aspect, compounds of Formula (I) may be co-formulated with an immuno-oncology agent.
[0133] Immuno-oncology agents include, for example, a small molecule drug, antibody, or other biologic or small
molecule. Examples of biologic immuno-oncology agents include, but are not limited to, cancer vaccines, antibodies,
and cytokines. In one aspect, the antibody is a monoclonal antibody. In another aspect, the monoclonal antibody is
humanized or human.
[0134] In one aspect, the immuno-oncology agent is (i) an agonist of a stimulatory (including a co-stimulatory) receptor
or (ii) an antagonist of an inhibitory (including a co-inhibitory) signal on T cells, both of which result in amplifying antigen-
specific T cell responses (often referred to as immune checkpoint regulators).
[0135] Certain of the stimulatory and inhibitory molecules are members of the immunoglobulin super family (IgSF).
One important family of membrane-bound ligands that bind to co-stimulatory or co-inhibitory receptors is the B7 family,
which includes B7-1, B7-2, B7-H1 (PD-L1), B7-DC (PD-L2), B7-H2 (ICOS-L), B7-H3, B7-H4, B7-H5 (VISTA), and B7-
H6. Another family of membrane bound ligands that bind to co-stimulatory or co-inhibitory receptors is the TNF family
of molecules that bind to cognate TNF receptor family members, which includes CD40 and CD40L, OX-40, OX-40L,
CD70, CD27L, CD30, CD30L, 4-1BBL, CD137 (4-1BB), TRAIL/Apo2-L, TRAILR1/DR4, TRAILR2/DR5, TRAILR3,
TRAILR4, OPG, RANK, RANKL, TWEAKR/Fn14, TWEAK, BAFFR, EDAR, XEDAR, TACI, APRIL, BCMA, LTβR, LIGHT,
DcR3, HVEM, VEGI/TL1A, TRAMP/DR3, EDAR, EDA1, XEDAR, EDA2, TNFR1, Lymphotoxin α/TNFβ, TNFR2, TNFα,
LTβR, Lymphotoxin a 1β2, FAS, FASL, RELT, DR6, TROY, NGFR.
[0136] In one aspect, T cell responses can be stimulated by a combination of a compound of Formula (I) and one or
more of (i) an antagonist of a protein that inhibits T cell activation (e.g., immune checkpoint inhibitors) such as CTLA-4,
PD-1, PD-L1, PD-L2, LAG-3, TIM-3, Galectin 9, CEACAM-1, BTLA, CD69, Galectin-1, TIGIT, CD113, GPR56, VISTA,
2B4, CD48, GARP, PD1H, LAIR1, TIM-1, and TIM-4, and (ii) an agonist of a protein that stimulates T cell activation such
as B7-1, B7-2, CD28, 4-1BB (CD137), 4-1BBL, ICOS, ICOS-L, OX40, OX40L, GITR, GITRL, CD70, CD27, CD40, DR3
and CD28H.
[0137] Other agents that can be combined with compounds of Formula (I) for the treatment of cancer include antagonists
of inhibitory receptors on NK cells or agonists of activating receptors on NK cells. For example, compounds of Formula
(I) can be combined with antagonists of KIR, such as lirilumab.
[0138] Yet other agents for combination therapies include agents that inhibit or deplete macrophages or monocytes,
including but not limited to CSF-1R antagonists such as CSF-1R antagonist antibodies including RG7155 (WO11/70024,
WO11/107553, WO11/131407, WO13/87699, WO13/119716, WO13/132044) or FPA-008 (WO11/140249;
WO13169264; WO14/036357).
[0139] In another aspect, compounds of Formula (I) can be used with one or more of agonistic agents that ligate
positive costimulatory receptors, blocking agents that attenuate signaling through inhibitory receptors, antagonists, and
one or more agents that increase systemically the frequency of anti-tumor T cells, agents that overcome distinct immune
suppressive pathways within the tumor microenvironment (e.g., block inhibitory receptor engagement (e.g., PD-L1/PD-
1 interactions), deplete or inhibit Tregs (e.g., using an anti-CD25 monoclonal antibody (e.g., daclizumab) or by ex vivo
anti-CD25 bead depletion), inhibit metabolic enzymes such as IDO, or reverse/prevent T cell anergy or exhaustion) and
agents that trigger innate immune activation and/or inflammation at tumor sites.
[0140] In one aspect, the immuno-oncology agent is a CTLA-4 antagonist, such as an antagonistic CTLA-4 antibody.
Suitable CTLA-4 antibodies include, for example, YERVOY (ipilimumab) or tremelimwnab.
[0141] In another aspect, the immuno-oncology agent is a PD-1 antagonist, such as an antagonistic PD-1 antibody.
Suitable PD-1 antibodies include, for example, OPDIVO (nivolumab), KEYTRUDA (pembrolizumab), or MEDI-0680
(AMP-514; WO2012/145493). The immuno-oncology agent may also include pidilizumab (CT-011), though its specificity
for PD-1 binding has been questioned. Another approach to target the PD-1 receptor is the recombinant protein composed
of the extracellular domain of PD-L2 (B7-DC) fused to the Fc portion of IgG1, called AMP-224
[0142] In another aspect, the immuno-oncology agent is a PD-L1 antagonist, such as an antagonistic PD-L1 antibody.
Suitable PD-L1 antibodies include, for example, MPDL3280A (RG7446; WO2010/077634), durvalumab (MEDI4736),
BMS-936559 (WO2007/005874), and MSB0010718C (WO2013/79174).
[0143] In another aspect, the immuno-oncology agent is a LAG-3 antagonist, such as an antagonistic LAG-3 antibody.
Suitable LAG3 antibodies include, for example, BMS-986016 (WO10/19570, WO14/08218), or IMP-731 or IMP-321
(WO08/132601, WO09/44273).
[0144] In another aspect, the immuno-oncology agent is a CD137 (4-1BB) agonist, such as an agonistic CD137
antibody. Suitable CD137 antibodies include, for example, urelumab and PF-05082566 (WO12/32433).
[0145] In another aspect, the immuno-oncology agent is a GITR agonist, such as an agonistic GITR antibody. Suitable
GITR antibodies include, for example, BMS-986153, BMS-986156, TRX-518 (WO06/105021, WO09/009116) and MK-
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4166 (WO11/028683).
[0146] In another aspect, the immuno-oncology agent is an IDO antagonist. Suitable IDO antagonists include, for
example, INCB-024360 (WO2006/122150, WO07/75598, WO08/36653, WO08/36642), indoximod, BMS-986205, or
NLG-919 (WO09/73620, WO09/1156652, WO11/56652, WO12/142237).
[0147] In another aspect, the immuno-oncology agent is an OX40 agonist, such as an agonistic OX40 antibody.
Suitable OX40 antibodies include, for example, MEDI-6383 or MEDI-6469.
[0148] In another aspect, the immuno-oncology agent is an OX40L antagonist, such as an antagonistic OX40 antibody.
Suitable OX40L antagonists include, for example, RG-7888 (WO06/029879).
[0149] In another aspect, the immuno-oncology agent is a CD40 agonist, such as an agonistic CD40 antibody. In yet
another embodiment, the immuno-oncology agent is a CD40 antagonist, such as an antagonistic CD40 antibody. Suitable
CD40 antibodies include, for example, lucatumumab or dacetuzumab.
[0150] In another aspect, the immuno-oncology agent is a CD27 agonist, such as an agonistic CD27 antibody. Suitable
CD27 antibodies include, for example, varlilumab.
[0151] In another aspect, the immuno-oncology agent is MGA271 (to B7H3) (WO11/109400).
[0152] The combination therapy is intended to embrace administration of these therapeutic agents in a sequential
manner, that is, wherein each therapeutic agent is administered at a different time, as well as administration of these
therapeutic agents, or at least two of the therapeutic agents, in a substantially simultaneous manner. Substantially
simultaneous administration can be accomplished, for example, by administering to the subject a single dosage form
having a fixed ratio of each therapeutic agent or in multiple, single dosage forms for each of the therapeutic agents.
Sequential or substantially simultaneous administration of each therapeutic agent can be effected by any appropriate
route including, but not limited to, oral routes, intravenous routes, intramuscular routes, and direct absorption through
mucous membrane tissues. The therapeutic agents can be administered by the same route or by different routes. For
example, a first therapeutic agent of the combination selected may be administered by intravenous injection while the
other therapeutic agents of the combination may be administered orally. Alternatively, for example, all therapeutic agents
may be administered orally or all therapeutic agents may be administered by intravenous injection. Combination therapy
also can embrace the administration of the therapeutic agents as described above in further combination with other
biologically active ingredients and non-drug therapies (e.g., surgery or radiation treatment.) Where the combination
therapy further comprises a non-drug treatment, the non-drug treatment may be conducted at any suitable time so long
as a beneficial effect from the co-action of the combination of the therapeutic agents and non-drug treatment is achieved.
For example, in appropriate cases, the beneficial effect is still achieved when the non-drug treatment is temporally
removed from the administration of the therapeutic agents, perhaps by days or even weeks.
[0153] As used herein, the term "cell" is meant to refer to a cell that is in vitro, ex vivo or in vivo. In some embodiments,
an ex vivo cell can be part of a tissue sample excised from an organism such as a mammal. In some embodiments, an
in vitro cell can be a cell in a cell culture. In some embodiments, an in vivo cell is a cell living in an organism such as a
mammal.
[0154] As used herein, the term "contacting" refers to the bringing together of indicated moieties in an in vitro system
or an in vivo system. For example, "contacting" the DGKα and DGKζ enzyme with a compound of Formula (I) includes
the administration of a compound of the present invention to an individual or patient, such as a human, having DGKα
and DGKζ, as well as, for example, introducing a compound of Formula (I) into a sample containing a cellular or purified
preparation containing DGKα and DGKζ enzyme.
[0155] The term " DGKα and DGKζ inhibitor" refers to an agent capable of inhibiting the activity of diacylglycerol kinase
alpha and/or diacylglycerol kinase zeta (DGKα and DGKζ) in T cells resulting in T cell stimulation. The DGKα and DGKζ
inhibitor may be a reversible or irreversible DGKα and DGKζ inhibitor. "A reversible DGKα and DGKζ inhibitor" is a
compound that reversibly inhibits DGKα and DGKζ enzyme activity either at the catalytic site or at a non-catalytic site
and "an irreversible DGKα and DGKζ inhibitor" is a compound that irreversibly destroys DGKα and DGKζ enzyme activity
by forming a covalent bond with the enzyme.
[0156] Types of cancers that may be treated with the compound of Formula (I) include, but are not limited to, brain
cancers, skin cancers, bladder cancers, ovarian cancers, breast cancers, gastric cancers, pancreatic cancers, prostate
cancers, colon cancers, blood cancers, lung cancers and bone cancers. Examples of such cancer types include neu-
roblastoma, intestine carcinoma such as rectum carcinoma, colon carcinoma, familiar adenomatous polyposis carcinoma
and hereditary non-polyposis colorectal cancer, esophageal carcinoma, labial carcinoma, larynx carcinoma, hypopharynx
carcinoma, tongue carcinoma, salivary gland carcinoma, gastric carcinoma, adenocarcinoma, medullary thyroid carci-
noma, papillary thyroid carcinoma, renal carcinoma, kidney parenchymal carcinoma, ovarian carcinoma, cervix carci-
noma, uterine corpus carcinoma, endometrium carcinoma, chorion carcinoma, pancreatic carcinoma, prostate carcino-
ma, testis carcinoma, breast carcinoma, urinary carcinoma, melanoma, brain tumors such as glioblastoma, astrocytoma,
meningioma, medulloblastoma and peripheral neuroectodermal tumors, Hodgkin lymphoma, non-Hodgkin lymphoma,
Burkitt lymphoma, acute lymphatic leukemia (ALL), chronic lymphatic leukemia (CLL), acute myeloid leukemia (AML),
chronic myeloid leukemia (CML), adult T-cell leukemia lymphoma, diffuse large B-cell lymphoma (DLBCL), hepatocellular
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carcinoma, gall bladder carcinoma, bronchial carcinoma, small cell lung carcinoma, non-small cell lung carcinoma,
multiple myeloma, basalioma, teratoma, retinoblastoma, choroid melanoma, seminoma, rhabdomyosarcoma, crani-
opharyngioma, osteosarcoma, chondrosarcoma, myosarcoma, liposarcoma, fibrosarcoma, Ewing sarcoma and plas-
mocytoma.
[0157] One or more additional pharmaceutical agents or treatment methods such as, for example, anti-viral agents,
chemotherapeutics or other anti-cancer agents, immune enhancers, immunosuppressants, radiation, anti-tumor and
anti-viral vaccines, cytokine therapy (e.g., IL2 and GM-CSF), and/or tyrosine kinase inhibitors can be optionally used in
combination with the compounds of Formula (I) for treatment of DGKα and DGKζ associated diseases, disorders or
conditions. The agents can be combined with the present compounds in a single dosage form, or the agents can be
administered simultaneously or sequentially as separate dosage forms.
[0158] Suitable chemotherapeutic or other anti-cancer agents include, for example, alkylating agents (including, without
limitation, nitrogen mustards, ethylenimine derivatives, alkyl sulfonates, nitrosoureas and triazenes) such as uracil mus-
tard, chlormethine, cyclophosphamide (CYTOXAN®), ifosfamide, melphalan, chlorambucil, pipobroman, triethylene-
melamine, triethylenethiophosphoramine, busulfan, carmustine, lomustine, streptozocin, dacarbazine, and temozolo-
mide.
[0159] In the treatment of melanoma, suitable agents for use in combination with the compounds of Formula (I) include:
dacarbazine (DTIC), optionally, along with other chemotherapy drugs such as carmustine (BCNU) and cisplatin; the
"Dartmouth regimen", which consists of DTIC, BCNU, cisplatin and tamoxifen; a combination of cisplatin, vinblastine,
and DTIC, temozolomide or YERVOY™. Compounds of Formula (I) may also be combined with immunotherapy drugs,
including cytokines such as interferon alpha, interleukin 2, and tumor necrosis factor (TNF) in the treatment of melanoma.
[0160] Compounds of Formula (I) may also be used in combination with vaccine therapy in the treatment of melanoma.
Antimelanoma vaccines are, in some ways, similar to the anti-virus vaccines which are used to prevent diseases caused
by viruses such as polio, measles, and mumps. Weakened melanoma cells or parts of melanoma cells called antigens
may be injected into a patient to stimulate the body’s immune system to destroy melanoma cells.
[0161] Melanomas that are confined to the arms or legs may also be treated with a combination of agents including
one or more compounds of Formula (I), using a hyperthermic isolated limb perfusion technique. This treatment protocol
temporarily separates the circulation of the involved limb from the rest of the body and injects high doses of chemotherapy
into the artery feeding the limb, thus providing high doses to the area of the tumor without exposing internal organs to
these doses that might otherwise cause severe side effects. Usually the fluid is warmed to 38.9 °C to 40 °C. Melphalan
is the drug most often used in this chemotherapy procedure. This can be given with another agent called tumor necrosis
factor (TNF).
[0162] Suitable chemotherapeutic or other anti-cancer agents include, for example, antimetabolites (including, without
limitation, folic acid antagonists, pyrimidine analogs, purine analogs and adenosine deaminase inhibitors) such as meth-
otrexate, 5-fluorouracil, floxuridine, cytarabine, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine,
and gemcitabine.
[0163] Suitable chemotherapeutic or other anti-cancer agents further include, for example, certain natural products
and their derivatives (for example, vinca alkaloids, antitumor antibiotics, enzymes, lymphokines and epipodophyllotoxins)
such as vinblastine, vincristine, vindesine, bleomycin, dactinomycin, daunorubicin, doxorubicin, epirubicin, idarubicin,
ara-C, paclitaxel (Taxol), mithramycin, deoxyco-formycin, mitomycin-C, L-asparaginase, interferons (especially IFN-a),
etoposide, and teniposide.
[0164] Other cytotoxic agents include navelbene, CPT-11, anastrazole, letrazole, capecitabine, reloxafine, and
droloxafine.
[0165] Also suitable are cytotoxic agents such as epidophyllotoxin; an antineoplastic enzyme; a topoisomerase inhib-
itor; procarbazine; mitoxantrone; platinum coordination complexes such as cisplatin and carboplatin; biological response
modifiers; growth inhibitors; antihormonal therapeutic agents; leucovorin; tegafur; and haematopoietic growth factors.
[0166] Other anti-cancer agent(s) include antibody therapeutics such as trastuzumab (HERCEPTIN®), antibodies to
costimulatory molecules such as CTLA-4, 4-1BB and PD-1, or antibodies to cytokines (IL-1O or TGF-β).
[0167] Other anti-cancer agents also include those that block immune cell migration such as antagonists to chemokine
receptors, including CCR2 and CCR4.
[0168] Other anti-cancer agents also include those that augment the immune system such as adjuvants or adoptive
T cell transfer.
[0169] Anti-cancer vaccines include dendritic cells, synthetic peptides, DNA vaccines and recombinant viruses.
[0170] The pharmaceutical composition of the invention may optionally include at least one signal transduction inhibitor
(STI). A "signal transduction inhibitor" is an agent that selectively inhibits one or more vital steps in signaling pathways,
in the normal function of cancer cells, thereby leading to apoptosis. Suitable STIs include, but are not limited to: (i) bcr/abl
kinase inhibitors such as, for example, STI 571 (GLEEVEC®); (ii) epidermal growth factor (EGF) receptor inhibitors such
as, for example, kinase inhibitors (IRESSA®, SSI-774) and antibodies (Imclone: C225 [Goldstein et al., Clin. Cancer
Res., 1:1311-1318 (1995)], and Abgenix: ABX-EGF); (iii) her-2/neu receptor inhibitors such as farnesyl transferase
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inhibitors (FTI) such as, for example, L-744,832 (Kohl et al., Nat. Med., 1(8):792-797 (1995)); (iv) inhibitors of Akt family
kinases or the Akt pathway, such as, for example, rapamycin (see, for example, Sekulic et al., Cancer Res., 60:3504-3513
(2000)); (v) cell cycle kinase inhibitors such as, for example, flavopiridol and UCN-O1 (see, for example, Sausville, Curr.
Med. Chem. Anti-Canc. Agents, 3:47-56 (2003)); and (vi) phosphatidyl inositol kinase inhibitors such as, for example,
LY294002 (see, for example, Vlahos et al., J. Biol. Chem., 269:5241-5248 (1994)). Alternatively, at least one STI and
at least one compound of Formula (I) may be in separate pharmaceutical compositions. In a specific embodiment of the
present invention, at least one compound of Formula (I) and at least one STI may be administered to the patient
concurrently or sequentially. In other words, at least one compound of Formula (I) may be administered first, at least
one STI may be administered first, or at least one compound of Formula (I) and at least one STI may be administered
at the same time. Additionally, when more than one compound of Formula (I) and/or STI is used, the compounds may
be administered in any order.
[0171] The present invention further provides a pharmaceutical composition for the treatment of a chronic viral infection
in a patient comprising at least one compound of Formula (I), optionally, at least one chemotherapeutic drug, and,
optionally, at least one antiviral agent, in a pharmaceutically acceptable carrier.
[0172] Also provided is an effective amount of the above pharmaceutical composition for use in treating a chronic viral
infection in a patient.
[0173] In a specific embodiment of the present invention, at least one compound of Formula (I) and at least one
chemotherapeutic agent are administered to the patient concurrently or sequentially. In other words, at least one com-
pound of Formula (I) may be administered first, at least one chemotherapeutic agent may be administered first, or at
least one compound of Formula (I) and the at least one STI may be administered at the same time. Additionally, when
more than one compound of Formula (I) and/or chemotherapeutic agent is used, the compounds may be administered
in any order. Similarly, any antiviral agent or STI may also be administered at any point in comparison to the administration
of the compound of Formula (I).
[0174] Chronic viral infections that may be treated using the present combinatorial treatment include, but are not limited
to, diseases caused by: hepatitis C virus (HCV), human papilloma virus (HPV), cytomegalovirus (CMV), herpes simplex
virus (HSV), Epstein-Barr virus (EBV), varicella zoster virus, coxsackie virus, human immunodeficiency virus (HIV).
Notably, parasitic infections (e.g., malaria) may also be treated by the above methods wherein compounds known to
treat the parasitic conditions are optionally added in place of the antiviral agents.
[0175] Suitable antiviral agents contemplated for use in combination with the compound of Formula (I) can comprise
nucleoside and nucleotide reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors
(NNRTIs), protease inhibitors and other antiviral drugs.
[0176] Examples of suitable NRTIs include zidovudine (AZT); didanosine (ddl); zalcitabine (ddC); stavudine (d4T);
lamivudine (3TC); abacavir (1592U89); adefovir dipivoxil [bis(POM)-PMEA]; lobucavir; BCH-I0652; emitricitabine
[(-)-FTC]; beta-L-FD4 (also called beta-L-D4C and named beta-L-2’,3’-dicleoxy-5-fluoro-cytidene); DAPD, ((-)-beta-D-
2,6-diamino-purine dioxolane); and lodenosine (FddA). Typical suitable NNRTIs include nevirapine (BI-RG-587); dela-
viradine (BHAP, U-90152); efavirenz (DMP-266); PNU-142721; AG-1549; MKC-442 (1-(ethoxy-methyl)-5-(1-methyle-
thyl)-6-(phenylmethyl)-(2,4(1H,3H)-pyrimidinedione); and (+)-calanolide A (NSC-675451) and B. Typical suitable pro-
tease inhibitors include saquinavir (Ro 31-8959); ritonavir (ABT-538); indinavir (MK-639); nelfnavir (AG-1343); ampre-
navir (141W94); lasinavir; DMP-450; BMS-2322623; ABT-378; and AG-1549. Other antiviral agents include hydroxyurea,
ribavirin, IL-2, IL-12, pentafuside and Yissum Project No.11607.
[0177] The present invention also includes pharmaceutical kits useful, for example, in the treatment or prevention of
DGKα and DGKζ -associated diseases or disorders, and other diseases referred to herein which include one or more
containers containing a pharmaceutical composition comprising a therapeutically effective amount of a compound of
Formula (I). Such kits can further include, if desired, one or more of various conventional pharmaceutical kit components,
such as, for example, containers with one or more pharmaceutically acceptable carriers, additional containers, as will
be readily apparent to those skilled in the art. Instructions, either as inserts or as labels, indicating quantities of the
components to be administered, guidelines for administration, and/or guidelines for mixing the components, can also
be included in the kit.
[0178] The combination therapy is intended to embrace administration of these therapeutic agents in a sequential
manner, that is, wherein each therapeutic agent is administered at a different time, as well as administration of these
therapeutic agents, or at least two of the therapeutic agents, in a substantially simultaneous manner. Substantially
simultaneous administration can be accomplished, for example, by administering to the subject a single dosage form
having a fixed ratio of each therapeutic agent or in multiple, single dosage forms for each of the therapeutic agents.
Sequential or substantially simultaneous administration of each therapeutic agent can be effected by any appropriate
route including, but not limited to, oral routes, intravenous routes, intramuscular routes, and direct absorption through
mucous membrane tissues. The therapeutic agents can be administered by the same route or by different routes. For
example, a first therapeutic agent of the combination selected may be administered by intravenous injection while the
other therapeutic agents of the combination may be administered orally. Alternatively, for example, all therapeutic agents
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may be administered orally or all therapeutic agents may be administered by intravenous injection. Combination therapy
also can embrace the administration of the therapeutic agents as described above in further combination with other
biologically active ingredients and non-drug therapies (e.g., surgery or radiation treatment). Where the combination
therapy further comprises a non-drug treatment, the non-drug treatment may be conducted at any suitable time so long
as a beneficial effect from the co-action of the combination of the therapeutic agents and non-drug treatment is achieved.
For example, in appropriate cases, the beneficial effect is still achieved when the non-drug treatment is temporally
removed from the administration of the therapeutic agents, perhaps by days or even weeks.
[0179] The invention also provides pharmaceutically acceptable compositions which comprise a therapeutically effec-
tive amount of one or more of the compounds of Formula (I), formulated together with one or more pharmaceutically
acceptable carriers (additives) and/or diluents, and optionally, one or more additional therapeutic agents described above.
[0180] The compounds of this invention can be administered for any of the uses described herein by any suitable
means, for example, orally, such as tablets, capsules (each of which includes sustained release or timed release for-
mulations), pills, powders, granules, elixirs, tinctures, suspensions (including nanosuspensions, microsuspensions,
spray-dried dispersions), syrups, and emulsions; sublingually; bucally; parenterally, such as by subcutaneous, intrave-
nous, intramuscular, or intrastemal injection, or infusion techniques (e.g., as sterile injectable aqueous or non-aqueous
solutions or suspensions); nasally, including administration to the nasal membranes, such as by inhalation spray; topically,
such as in the form of a cream or ointment; or rectally such as in the form of suppositories. They can be administered
alone, but generally will be administered with a pharmaceutical carrier selected on the basis of the chosen route of
administration and standard pharmaceutical practice.
[0181] The phrase "pharmaceutically acceptable carrier" as used herein means a pharmaceutically acceptable mate-
rial, composition or vehicle, such as a liquid or solid filler, diluent, excipient, manufacturing aid (e.g., lubricant, talc
magnesium, calcium or zinc stearate, or steric acid), or solvent encapsulating material, involved in carrying or transporting
the subject compound from one organ, or portion of the body, to another organ, or portion of the body. Each carrier must
be "acceptable" in the sense of being compatible with the other ingredients of the formulation, including, i.e., adjuvant,
excipient or vehicle, such as diluents, preserving agents, fillers, flow regulating agents, disintegrating agents, wetting
agents, emulsifying agents, suspending agents, sweetening agents, flavoring agents, perfuming agents, antibacterial
agents, antifungal agents, lubricating agents and dispensing agents, depending on the nature of the mode of adminis-
tration and dosage forms; and not injurious to the patient.
[0182] The term "pharmaceutical composition" means a composition comprising a compound of the invention in com-
bination with at least one additional pharmaceutically acceptable carrier.
[0183] Pharmaceutically acceptable carriers are formulated according to a number of factors well within the purview
of those of ordinary skill in the art. These include, without limitation: the type and nature of the active agent being
formulated; the subject to which the agent-containing composition is to be administered; the intended route of adminis-
tration of the composition; and the therapeutic indication being targeted. Pharmaceutically acceptable carriers include
both aqueous and non-aqueous liquid media, as well as a variety of solid and semi-solid dosage forms. Such carriers
can include a number of different ingredients and additives in addition to the active agent, such additional ingredients
being included in the formulation for a variety of reasons, e.g., stabilization of the active agent, binders, etc., well known
to those of ordinary skill in the art. Descriptions of suitable pharmaceutically acceptable carriers, and factors involved
in their selection, are found in a variety of readily available sources such as, for example, Allen, L. V. Jr. et al. Remington:
The Science and Practice of Pharmacy (2 Volumes), 22nd Edition (2012), Pharmaceutical Press.
[0184] The dosage regimen for the compounds of the present invention will, of course, vary depending upon known
factors, such as the pharmacodynamic characteristics of the particular agent and its mode and route of administration;
the species, age, sex, health, medical condition, and weight of the recipient; the nature and extent of the symptoms; the
kind of concurrent treatment; the frequency of treatment; the route of administration, the renal and hepatic function of
the patient, and the effect desired.
[0185] By way of general guidance, the daily oral dosage of each active ingredient, when used for the indicated effects,
will range between about 0.001 to about 5000 mg per day, preferably between about 0.01 to about 1000 mg per day,
and most preferably between about 0.1 to about 250 mg per day. Intravenously, the most preferred doses will range
from about 0.01 to about 10 mg/kg/minute during a constant rate infusion. Compounds of this invention may be admin-
istered in a single daily dose, or the total daily dosage may be administered in divided doses of two, three, or four times
daily.
[0186] The compounds are typically administered in admixture with suitable pharmaceutical diluents, excipients, or
carriers (collectively referred to herein as pharmaceutical carriers) suitably selected with respect to the intended form
of administration, e.g., oral tablets, capsules, elixirs, and syrups, and consistent with conventional pharmaceutical prac-
tices.
[0187] Dosage forms (pharmaceutical compositions) suitable for administration may contain from about 1 milligram
to about 2000 milligrams of active ingredient per dosage unit. In these pharmaceutical compositions the active ingredient
will ordinarily be present in an amount of about 0.1-95% by weight based on the total weight of the composition.
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[0188] A typical capsule for oral administration contains at least one of the compounds of the present invention (250
mg), lactose (75 mg), and magnesium stearate (15 mg). The mixture is passed through a 60 mesh sieve and packed
into a No. L gelatin capsule.
[0189] A typical injectable preparation is produced by aseptically placing at least one of the compounds of the present
invention (250 mg) into a vial, aseptically freeze-drying and sealing. For use, the contents of the vial are mixed with 2
mL of physiological saline, to produce an injectable preparation.
[0190] The present invention includes within its scope pharmaceutical compositions comprising, as an active ingredient,
a therapeutically effective amount of at least one of the compounds of the present invention, alone or in combination
with a pharmaceutical carrier. Optionally, compounds of the present invention can be used alone, in combination with
other compounds of the invention, or in combination with one or more other therapeutic agent(s), e.g., an anticancer
agent or other pharmaceutically active material.
[0191] Regardless of the route of administration selected, the compounds of the present invention, which may be used
in a suitable hydrated form, and/or the pharmaceutical compositions of the present invention, are formulated into phar-
maceutically acceptable dosage forms by conventional methods known to those of skill in the art.
[0192] Actual dosage levels of the active ingredients in the pharmaceutical compositions of this invention may be
varied so as to obtain an amount of the active ingredient which is effective to achieve the therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to the patient.
[0193] The selected dosage level will depend upon a variety of factors including the activity of the particular compound
of the present invention employed, or the ester, salt or amide thereof, the route of administration, the time of administration,
the rate of excretion or metabolism of the particular compound being employed, the rate and extent of absorption, the
duration of the treatment, other drugs, compounds and/or materials used in combination with the particular compound
employed, the age, sex, weight, condition, general health and prior medical history of the patient being treated, and like
factors well known in the medical arts.
[0194] A physician or veterinarian having ordinary skill in the art can readily determine and prescribe the effective
amount of the pharmaceutical composition required. For example, the physician or veterinarian could start doses of the
compounds of the invention employed in the pharmaceutical composition at levels lower than that required in order to
achieve the therapeutic effect and gradually increase the dosage until the effect is achieved.
[0195] In general, a suitable daily dose of a compound of the invention will be that amount of the compound which is
the lowest dose effective to produce a therapeutic effect. Such an effective dose will generally depend upon the factors
described above. Generally, oral, intravenous, intracerebroventricular and subcutaneous doses of the compounds of
this invention for a patient will range from about 0.01 to about 50 mg per kilogram of body weight per day.
[0196] If desired, the effective daily dose of the active compound may be administered as two, three, four, five, six or
more sub-doses administered separately at appropriate intervals throughout the day, optionally, in unit dosage forms.
In certain aspects of the invention, dosing is one administration per day.
[0197] While it is possible for a compound of the present invention to be administered alone, it is preferable to administer
the compound as a pharmaceutical formulation (composition).
[0198] The above other therapeutic agents, when employed in combination with the compounds of the present inven-
tion, may be used, for example, in those amounts indicated in the Physicians’ Desk Reference (PDR) or as otherwise
determined by one of ordinary skill in the art. In the embodiments of the present invention, such other therapeutic agent(s)
may be administered prior to, simultaneously with, or following the administration of the inventive compounds.

METHODS OF PREPARATION

[0199] The compounds of the present invention may be synthesized by many methods available to those skilled in
the art of organic chemistry. General synthetic schemes for preparing compounds of the present invention are described
below. These schemes are illustrative and are not meant to limit the possible techniques one skilled in the art may use
to prepare the compounds disclosed herein. Different methods to prepare the compounds of the present invention will
be evident to those skilled in the art. Examples of compounds of the present invention prepared by methods described
in the general schemes are given in the Examples section set out hereinafter. Preparation of homochiral examples may
be carried out by techniques known to one skilled in the art. For example, homochiral compounds may be prepared by
separation of racemic products or diastereomers by chiral phase preparative HPLC. Alternatively, the example com-
pounds may be prepared by methods known to give enantiomerically or diastereomerically enriched products.
[0200] The reactions and techniques described in this section are performed in solvents appropriate to the reagents
and materials employed and are suitable for the transformations being effected. Also, in the description of the synthetic
methods given below, it is to be understood that all proposed reaction conditions, including choice of solvent, reaction
atmosphere, reaction temperature, duration of the experiment and work up procedures, are chosen to be the conditions
standard for that reaction, which should be readily recognized by one skilled in the art. It is understood by one skilled in
the art of organic synthesis that the functionality present on various portions of the molecule must be compatible with
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the reagents and reactions proposed. Such restrictions to the substituents that are compatible with the reaction conditions
will be readily apparent to one skilled in the art, with alternatives required when incompatible substituents are present.
This will sometimes require a judgment to modify the order of the synthetic steps or to select one particular process
scheme over another in order to obtain a compound of the invention. It will also be recognized that another major
consideration in the planning of any synthetic route in this field is the judicious choice of a protecting group used for
protection of reactive functional groups present in the compounds described in this invention. An authoritative account
describing the many alternatives to the trained practitioner is Wuts and Greene, Greene’s Protective Groups in Organic
Synthesis, Fourth Edition, Wiley and Sons (2007).

EXAMPLES

[0201] The following examples illustrate the particular and preferred embodiments of the present invention and do not
limit the scope of the present invention. Chemical abbreviations and symbols as well as scientific abbreviations and
symbols have their usual and customary meanings unless otherwise specified. Additional abbreviations employed in
the Examples and elsewhere in this application are defined above. Common intermediates are generally useful for the
preparation of more than one Example and are identified sequentially (e.g., Intermediate 1, Intermediate 2, etc.) and
are abbreviated as Int. 1 or I1, Int. 2 or I2, etc. Compounds of the Examples are identified by the example and step in
which they were prepared (e.g., "1-A" denotes the Example 1, step A), or by the example only where the compound is
the title compound of the example (for example, "1" denotes the title compound of Example 1). In some instances
alternate preparations of intermediates or examples are described. Frequently chemists skilled in the art of synthesis
may devise alternative preparations which may be desirable based on one or more considerations such as shorter
reaction time, less expensive starting materials, case of operation or isolation, improved yield, amenable to catalysis,
avoidance of toxic reagents, accessibility of specialized instrumentation, and decreased number of linear steps, etc. The
intent of describing alternative preparations is to further enable the preparation of the examples of this invention. In some
instances some functional groups in the outlined examples and claims may be replaced by well known bioisosteric
replacements known in the art, for example, replacement of a carboxylic acid group with a tetrazole or a phosphate
moiety. 1H NMR data collected in deuterated dimethyl sulfoxide used water suppression in the data processing. The
reported spectra are uncorrected for the effects of water suppression. Protons adjacent to the water suppression fre-
quency of 3.35 ppm exhibit diminished signal intensity.

ABBREVIATIONS

[0202]

Ac acetyl
ACN acetonitrile
AcOH acetic acid
Ac2O acetic anhydride
anhyd. anhydrous
aq. aqueous
Bn benzyl
BOC tert-butoxycarbonyl
BOP benzotriazol-1-yloxytris-(dimethylamino)-phosphonium hexafluorophosphate
Bu butyl
CV Column Volumes
DAST diethylaminosulfur trifluoride
DCM dichloromethane
DEA diethylamine
DIEA or DIPEA diisopropylethylamine
DMA N,N-dimethylacetamide
DMAP 4-dimethylaminopyridine
DMF dimethylformamide
DMSO dimethyl sulfoxide
dppf 1,1’-bis(diphenylphosphino)ferrocene
Et ethyl
EtOAc ethyl acetate
EtzO diethyl ether
EtOH ethanol
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Et3N triethyl amine
h, hours or hrs hour(s)
HATU (1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b] pyridinium 3-oxid hexafluorophosphate)
HCl hydrochloric acid
HPLC high pressure liquid chromatography
KHMDS potassium bis(trimethylsilyl)amide
KOAc potassium acetate
LAH lithium aluminum hydride
LC liquid chromatography
LCMS liquid chromatography- mass spectrometry
M molar
mM millimolar
Me methyl
Mel methyl iodide
MeOH methanol
Mesyl-Cl methanesulfonyl chloride
MHz megahertz
mins minute(s)
M+1 (M+H)+
MS mass spectrometry
n or N normal
NBS N-bromosuccinimide
NCS N-chlorosuccinimide
NH4OAc ammonium acetate
nM nanomolar
NMP N-methylpyrrolidinone
Pd2(dba)3 tris-(dibenzylideneacetone)dipalladium
PdCl2(dppf) [1,1’-bis(diphenylphosphino)ferroceneldichloropalladium(II)
Pd(PPh3)4 tetrakis(triphenylphosphine)palladium
pet ether petroleum ether
Ph phenyl
POCl3 phosphorous oxychloride
rt or Ret time retention time
sat. saturated
Selectfluof® 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate)
t-BuOH tertiary butanol
TBAI tetrabutylammonium iodide
TEA triethylamine
TFA trifluoroacetic acid
TFAA trifluoroacetic anhydride
THF tetrahydrofuran
TLC thin layer chromatography
TMS-OTf trimethylsilyl triflate
Xantphos 4,5-bis(diphenylphosphino)-9,9 dimethylxanthene

INTERMEDIATE 1

1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate

[0203]
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[0204] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (1.5 g, 6.29 mmol) in acetonitrile (15 mL) was added
1-(tert-butyl) 3-methyl piperazine-1.3-dicarboxylate (1.842 g, 7.54 mmol), followed by DIPEA (3.29 mL, 18.86 mmol).
The reaction mixture was stirred at 85 °C overnight. The reaction mixture was concentrated under reduced pressure to
remove the volatiles and the residue was dissolved in ethyl acetate (150 mL) and washed with water. The aqueous layer
was back-extracted with ethyl acetate (100 mL x 2). The combined organic layer was washed with brine, dried over
Na2SO4, filtered and the filtrate was concentrated under reduced pressure to give the crude product. The crude residue
was purified via silica gel chromatography on ISCO® (5-10 % EtOAc/petroleum ether; 40 g column) to afford the 1-(tert-
butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate (2.15 g, 4.82 mmol, 77 % yield). LCMS: m/z
= 447.4 (M+H); rt 2.16 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile
phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95),
Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm).

INTERMEDIATE 2

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazine-1-carboxylate

[0205]

[0206] To a solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate (1.0 g, 2.24
mmol) in ethanol (20 mL) at room temperature were added NaBH4 (0.85 g, 22.4 mmol) and calcium chloride (1.24 g,
11.2 mmol). The reaction mixture was stirred at room temperature for 24 h. The reaction mixture was filtered through a
celite pad and the filtrate was concentrated under reduced pressure to give the crude product. The crude product was
purified by silica gel column chromatography using 24 g flash column, eluting with 50-80 % EtOAc in petroleum ether.
The fractions were concentrated under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl) methyl)-3-(hydroxyme-
thyl)piperazine-1-carboxylate (535 mg, 57.1 % yield). LCMS: m/z = 419.2 (M+H); rt 3.304 min. (LCMS Method: Column:
Kinetex XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 %
B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

INTERMEDIATE 4

(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)methanol, HCl

[0207]
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[0208] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl) piperazine-1-carboxylate (50 mg,
0.12 mmol) in DCM (1 mL) was added HCl (0.3 mL, 1.2 mmol, 4 M in dioxane) and the reaction mixture was stirred for
3 h. The reaction mixture was evaporated under reduced pressure and the crude product was triturated with hexane.
The solid was filtered through sintered funnel, dried under vacuum to yield the HCl salt of (1-(bis(4-fluorophenyl)me-
thyl)pipεrazin-2-yl)methanol (41 mg, 96 % yield). LCMS: m/z = 319.2 (M+H); rt 2.28 min. (LCMS Method: Column: Kinetex
XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM
ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B;
Temperature: 27 °C: Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

EXAMPLES 1 AND 2

8-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0209]

[0210] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (In-
termediate 32) (100 mg, 0.300 mmol) in acetonitrile (3 mL) were added DIPEA (0.157 mL, 0.900 mmol) and (1-(bis(4-
fluorophenyl)methyl) piperazin-2-yl) methanol (143 mg, 0.450 mmol). The reaction mixture was stirred at 85 °C overnight.
The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (100 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure to yield the crude product,
which was purified by preparative chiral HPLC (HPLC Method: Column: Sunfire C18, 150 x 19 mm ID, 5 mm; Mobile
Phase A: 10 mM ammonium acetate in water; Mobile Phase B: acetonitrile; Gradient: 0-100 % B over 18 minutes, then
a 5 minute hold at 100 % B; Flow: 17 mL/min) to yield peak-1 (Enantiomer 1) and peak-2 (Enantiomer 2). Fraction-1
(peak-1) was concentrated under reduced pressure and the residue was diluted with (EtOH/HzO, 1:5) and lyophilized
to yield Example 1 (2.7 mg, 1.7% yield); LCMS: m/z = 502.2 (M+H); rt 1.977 min; (LCMS method: Column: XBridge BEH
XP C18 (50 x2.1 mm), 2.5m; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B:
5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100
%). 1H NMR (400 MHz, DMSO-d6): δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.53 (dd, J=8.7, 5.7 Hz, 4H),
7.15 (q, J=8.8 Hz, 4H), 6.11 (s, 1H), 5.24 (s, 1H), 4.40 (br. s., 2H), 3.88 (d, J=11.0 Hz, 1H), 3.83-3.70 (m, 3H), 3.53 (s,
3H), 3.34 (br. s., 1H), 3.23 (br. s., 1H), 2.89-2.79 (m, 2H). Fraction-2 (peak-2) was concentrated under reduced pressure
and the residue was diluted with (EtOH/H2O,1:5) and lyophilized to yield Example 2 (3.4 mg, 2.2 % yield); LCMS: m/z
= 502.2 (M+H); rt 1.978 min; (LCMS Method: Column: XBridge BEH XP C18 (50 x2.1 mm), 2.5 mm; Mobile phase A:
95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %). 1H NMR (400 MHz, DMSO-d6): δ ppm 8.7, 5.7
Hz, 4H), 7.15 (q, J=8.8 Hz, 4H), 6.11 (s, 1H), 5.24 (s, 1H), 4.40 (t, J=5.1 Hz, 1H), 3.89 (d, J=9.8 Hz, 1H), 3.81-3.67 (m,
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3H), 3.53 (s, 3H), 3.35 (d, J=2.4 Hz, 1H), 3.26-3.19 (m, 1H), 2.91-2.80 (m, 3H).

INTERMEDIATE 5

tert-butyl (2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[0211]

[0212] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (3.76 g, 15.75 mmol) in acetonitrile (15 mL) was
added tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (2.25 g, 10.50 mmol), followed by DIPEA (5.50 mL, 31.5
mmol). The reaction mixture was stirred at 85 °C overnight. The reaction mixture was concentrated under reduced
pressure to remove volatiles, the residue was dissolved in ethyl acetate (150 mL), and washed with water. The aqueous
layer was back-extracted with ethyl acetate (100 mL x 2). The combined organic layer was washed with brine, dried
over Na2SO4 and concentrated under reduced pressure to give the crude product, which was purified by silica gel
chromatography on ISCO® (5-10 % EtOAc/petroleum ether; 80 g column) to afford tert-butyl (2S,5R)-4-(bis(4-fluoroph-
enyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (3.55 g, 81 % yield). LCMS: m/z = 417.4 (M+H); rt 1.561 min. (LCMS
Condition: Column: Kinetex XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2),
Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute
hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

INTERMEDIATE 6

(2R,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine hydrochloride

[0213]

[0214] To a solution of tert-butyl (2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (600 mg,
1.441 mmol) in DCM (10 mL) was added 4 M HCl (1.801 mL, 7.20 mmol) in dioxane. The reaction mixture was stirred
at room temperature for 3 h. The reaction mixture was evaporated under reduced pressure and the crude material was
triturated with hexane. The solid was filtered through a sintered funnel, dried under vacuum to yield the HCl salt of
(2R,5S)-1-(bis(4-fluorophenyl) methyl)-2,5-dimethylpiperazine (437 mg, 86 % yield). LCMS: m/z = 317.4 (M+H); rt 1.53
min. (LCMS Condition: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium
acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over
1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).
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EXAMPLE 3

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0215]

[0216] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin4-yl trifluoromethanesulfonate (40
mg, 0.12 mmol) in acetonitrile (5 mL) were added DIPEA (0.063 mL, 0.360 mmol) and (2R,SS)-1-(bis(4-fluorophenyl)me-
thyl)-2,5-dimethylpiperazine (57.0 mg, 0.18 mmol). The reaction mixture was stirred at 80 °C overnight. The solvent was
removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL). The organic layer was washed
with brine, dried over Na2SO4 and concentrated under reduced pressure to yield the crude product, which was purified
by preparative HPLC. (HPLC Method: Column: DAD 1: Bridge Phenyl (250 mm x 4.6 mm) 5 mm, DAD-2: Inersil ODS
(250MMX 4.6MM) 5mm, Flow: 2 mL/min; Mobile phase A:10 mM ammonium acetate in water pH: 4.5, Mobile phase B:
methanol:acetonitrile: 50: 50, Gradient = 60-100 % B over 15 minute, then a 5 minute hold at 100 % B; Temperature:
50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm. Fractions containing the product were combined and dried via
centrifugal evaporation to afford 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.6 mg, 12.2 % yield); LCMS: m/z, 500.3 (M+H); rt 2.47 min. (LCMS Method:
Column: XBridge BEH XP C18 (50 x 2.1) mm, 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time
(min): 0-3; %B: 0-100 %). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=9.0 Hz, 1H), 7.67-7.49
(m, 4H), 7.24-7.04 (m, 4H), 6.00 (s, 1H), 4.70 (s, 1H), 4.58 (br. s., 1H), 3.54-3.66 (m, 2H), 3.51 (s, 3H), 3.15-3.02 (m,
1H), 2.86 (dd, J=11.6, 3.5 Hz, 1H), 2.38-2.24 (m, 1H), 1.30 (d, J=6.4 Hz, 3H), 1.06 (d, J=6.4 Hz, 3H).

INTERMEDIATE 7

tert-butyl (2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1 -carboxylate

[0217]

[0218] To a solution of bis(4-fluorophenyl)methyl trifluoromethanesulfonate (500 mg, 1.419 mmol) in acetonitrile (6
mL) was added tert-butyl (2R,SS)-2,5-dimethylpiperazine-1-carboxylate (365 mg, 1.703 mmol), followed by DIPEA (0.744
mL, 4.26 mmol). The reaction mixture was stirred at 85 °C overnight. The reaction mixture was concentrated under
reduced pressure to remove volatiles, the residue was dissolved in ethyl acetate and washed with water. The aqueous
layer was back-extracted with ethyl acetate (50 mL x 2). The combined organic layer was washed with brine, dried over
Na2SO4 and concentrated under reduced pressure. The crude residue was purified by silica gel chromatography on
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ISCO® (5-10 % EtOAc/pet ether; 12 g column) to afford tert-butyl (2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazine-1-carboxylate (195 mg, 33.0 % yield); LCMS: m/z = 417.2 (M+H); rt 4.125 min. (LCMS Condition: Column:
Kinetex XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 %
B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

INTERMEDIATE 8

(2S,5R)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl

[0219]

[0220] To a solution of tert-butyl (2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (190 mg,
0.456 mmol) in DCM (10 mL) was added 4 M HCl (0.570 mL, 2.281 mmol) solution in dioxane. The reaction mixture
was stirred for 3 h. The reaction mixture was evaporated under reduced pressure and the crude product was triturated
with hexane. The solid was filtered through sintered funnel and dried under vacuum to yield the HCl salt of (2S,5R)-
1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine (142 mg, 88 % yield); LCMS: m/z = 317.4 (M+H); rt 1.33 min.
(LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium
acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over
1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

EXAMPLE 4

8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0221]

[0222] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(45.3 mg, 0.136 mmol) in acetonitrile (5 mL) were added DIPEA (0.06 mL, 0.34 mmol) and HCl salt of (2S,SR)-1-(bis(4-
fluorophenyl)methyl)-2,5-dimethylpiperazine (40 mg, 0.113 mmol). The reaction mixture was stirred at 85 °C overnight.
The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material was
purified via preparative HPLC. (HPLC Method: column: DAD 1: Bridge Phenyl (250 mm x 4.6 mm) 5mm; DAD-2: Inersil
ODS (250 mm x 4.6 mm) 5 mm; Flow: 2mL/min; Mobile phase A:10 mM ammonium acetate in water pH:4.5; Mobile
phase B: methanol:acetonitrile: 50: 50; Gradient = 70-100 % B over 15 minute, then a 5 minute hold at 100 % B;
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Temperature: 50 °C; Detection: UV at 220 nm). Fractions containing the product were combined and dried via centrifugal
evaporation to afford 8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (8.6 mg, 15.19 % yield); LCMS: m/z = 500.3 (M+H); rt 2.398 min. (LCMS Method: Column:
XBridge BEH XP C18 (50 x2.1mm), 2.5mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=8.8 Hz, 1H), 7.69-7.49 (m,
4H), 7.15 (q, J=8.8 Hz, 4H), 6.00 (s, 1H), 4.70 (s, 1H), 4.59 (br. s., 1H), 3.69 (d, J=12.7 Hz, 1H), 3.60-3.45 (m, 4H), 3.07
(d, J=7.1 Hz, 1H), 2.86 (dd, J=11.9, 3.5 Hz, 1H), 2.33 (d, J=11.2 Hz, 1H), 1.30 (d, J=6.6 Hz, 3H), 1.06 (d, J=6.6 Hz, 3H).

EXAMPLE 5

4-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-6-bromo-1 - methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridine-3-carbonitrile

[0223]

[0224] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (80 mg, 0.194 mmol) in acetonitrile (5 mL) were added DIPEA (0.102 mL, 0.582 mmol) and HCl salt of (2S,5R)-
1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine (75 mg, 0.214 mmol). The reaction mixture was stirred at 85 °C
overnight. The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL).
The organic layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude
residue purified by silica gel column chromatography using 24 g flash column, eluting with 50-80 % EtOAc in petroleum
ether. The fractions were concentrated under reduced pressure to yield 4-((2R,SS)-4-(bis(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (95 mg, 85 % yield); LC-
MS: m/z = 578.2 (M+H); rt 3.916 min.

EXAMPLE 6

8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile

[0225]
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[0226] To a solution of 4-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridine-3-carbonitrile (80 mg, 0.138 mmol) in NMP (3 mL) was added zinc (1.81 mg, 0.028 mmol),
dppf (4.60 mg, 8.30 mmol), and zinc cyanide (32.5 mg, 0.277 mmol). The reaction mixture was degassed with N2 followed
by the addition of Pd2(dba)3 (12.66 mg, 0.014 mmol). The reaction mixture was heated to 80 °C for 3 h. The reaction
mixture was diluted with water and extracted twice with ethyl acetate (20 mL). The combined organic layer was dried
over Na2SO4 and evaporated to dryness under reduced pressure. The crude material was purified via preparative HPLC
using the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium
acetate; Mobile Phase B: acetonitrile; Gradient: 40-100 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow:
19 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to afford 8-((2R,5S)-
4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (4.1 mg, 5.48 % yield); LCMS: m/z = 525.3 (M+H); rt 2.256 min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26 (d, J=8.8
Hz, 1H), 8.16 (d, J=9.0 Hz, 1H), 7.62 (dd, J=11.0, 8.6 Hz, 2H), 7.63 (dd, J=10.9, 8.7 Hz, 2H), 7.25-7.06 (m, 4H), 4.74
(s, 2H), 4.24 (d, J=10.5 Hz, 1H), 3.60-3.47 (m, 3H), 3.42 (d, J=12.0 Hz, 1H), 3.15-3.08 (m, 1H), 3.03 (br. s., 1H), 2.40
(d, J=11.5 Hz, 1H), 1.44 (d, J=6.6 Hz, 3H), 0.91 (d, J=6.4 Hz, 3H) ppm.

INTERMEDIATE 9

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazine-1-carboxylate

[0227]

[0228] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl) piperazine-1-carboxylate (150 mg,
0.358 mmol) in DCM (5 mL) at 0 °C was added DAST (0.095 mL, 0.717 mmol) diluted with 2 mL DCM dropwise. The
reaction mixture was warmed to room temperature and stirred for 5 h. The reaction mixture was diluted with DCM (20
mL) and washed with saturated aqueous NaHCO3. The organic layer was dried over Na2SO4 and concentrated under
reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazine-1-carboxylate; LCMS: m/z
= 421.2 (M+H); rt 4.114 min (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM
ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100
% B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at
220 nm).

INTERMEDIATE 10

1-(bis(4-fluorophenyl)methyl)-2-(fluoromethyl)piperazine, HCl

[0229]

[0230] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl) piperazine-1-carboxylate (180 mg,
0.428 mmol) in DCM (10 mL) was added HCl (2.14 mL, 4.28 mmol) as a 4 M solution in dioxane. The reaction mixture
was stirred for 3 h. evaporated under reduced pressure and the crude material was triturated with hexane. The solid
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was filtered through sintered funnel, dried under vacuum to yield 1-(bis(4-fluorophenyl)methyl)-2-(fluoromethyl)pipera-
zine, HCl (115 mg, 75 % yield); LCMS: m/z = 321.2 (M+H); rt 2.698 min (LCMS Method: Column: Kinetex XB-C18 (3 3
75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium
fonnate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27
°C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

EXAMPLE 8

8-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0231]

[0232] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(39.2 mg, 0.118 mmol) in acetonitrile (5 mL) were added DIPEA (0.044 mL, 0.252 mmol) and HCl salt of 1-(bis(4-
fluorophenyl)methyl)-2-(fluoromethyl)piperazine (30 mg, 0.084 mmol). The reaction mixture was stirred at 85 °C over-
night. The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL). The
organic layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material
was purified via preparative HPLC with the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles;
Mobile Phase A: 10 mM ammonium acetate pH-4.5 with acetic acid; Mobile Phase B: methanol: acetonitrile (1:1);
Gradient: 50-100 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the
product were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-fluorophenyl) methyl)-3-(fluorome-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (6.8 mg, 15.2 % yield); LCMS: m/z =
504.3 (M+H); rt 2.16 min (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5mm; Mobile phase A: 95%
Water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% Water:95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17 (d,
J=8.8 Hz, 1H), 8.07 (d, J=9.0 Hz, 1H), 7.55-7.33 (m, 4H), 7.21-7.05 (m, 4H), 6.08 (s, 1H), 5.06 (br. s., 1H), 4.94 (br. s.,
1H), 4.89 (s, 1H), 4.43-4.31 (m, 1H), 4.28-4.20 (m, 1H), 3.77-3.62 (m, 2H), 3.54 (s, 3H), 2.26-2.91(m, 4H).

EXAMPLE 9

4-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyrid-
ine-3-carbonitrile

[0233]
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[0234] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (20 mg, 0.05 mmol) in acetonitrile (1 mL) were added DIPEA (0.025 mL, 0.146 mmol) and HCl salt of 1-(bis(4-
fluorophenyl) methyl)-2-(fluoromethyl)piperazine (26.0 mg, 0.07 mmol). The reaction mixture was stirred at 85 °C for 12
h. The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (10 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water
with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 15% B, 15-50 % B over 25 minutes, then a 5 minute hold at
100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined and
dried via centrifugal evaporation to yield 4-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1-yl)-6-bromo-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (6.7 mg, 22.5 % yield); LCMS: m/z = 582.2 (M+H); rt 2.171 min
(LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile;
10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min;
Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6) δ ppm 7.96 (d, J=9.0 Hz, 1H), 7.90 (d,
J=8.8 Hz, 1H), 7.59 (br. s., 4H), 7.24-7.04 (m, 4H), 5.31 (br. s., 1H), 4.20 (d, J=13.7 Hz, 1H), 4.09 (d, J=11.0 Hz, 1H),
3.64 (br. s., 2H), 3.52 (s, 3H), 3.26 (br. s., 1H), 3.18 (s, 2H), 2.88 (br. s., 1H), 2.61 (br. s., 1H).

INTERMEDIATE 11

tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazine-1-carboxylate

[0235]

[0236] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (0.784 g, 3.28 mmol) in acetonitrile (10 mL) was
added tert-butyl (S)-3-isopropylpiperazine-1-carboxylate (0.5 g, 2.19 mmol), followed by DIPEA (1.147 mL, 6.57 mmol).
The reaction mixture was stirred at 85 °C overnight. The reaction mixture was concentrated under reduced pressure to
remove volatiles and the residue was dissolved in ethyl acetate and washed with water. The aqueous layer was back-
extracted with ethyl acetate (20 mL 3 2). The combined organic layer was washed with brine, dried over Na2SO4 and
concentrated under reduced pressure. The crude residue was purified by silica gel chromatography on ISCO® (5-10 %
EtOAc/petroleum ether; 24g column) to afford the tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazine-1-
carboxylate (425 mg,, 45.1 % yield); LCMS: m/z = 431.2 (M+H); rt 2.215 min (LCMS Method: Column: Kinetex XB-C18
(3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium
formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27
°C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).
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INTERMEDIATE 12

(S)-1-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazine, HCl

[0237]

[0238] To a solution of tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazine-1-carboxylate (250 mg, 0.581
mmol) in DCM (1 mL) was added HCl (0.176 mL, 5.81 mmol) as a 4 M solution in dioxane. The reaction mixture was
stirred for 3 h. The reaction mixture was evaporated under reduced pressure and the crude product was triturated with
hexane. The solid was filtered through sintered funnel, dried under vacuum to yield the HCl salt of ((S)-1-(bis(4-fluor-
ophenyl)methyl)-2-isopropylpiperazine. LCMS: m/z = 331.4 (M+H); rt 1.54 min (LCMS Method: Column: Waters Acquity
UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase
B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 %
B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

EXAMPLE 10

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0239]

[0240] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (50
mg, 0.15 mmol) in acetonitrile (3 mL) were added DIPEA (0.079 mL, 0.450 mmol) and the HCl salt of (S)-1-(bis(4-
fluorophenyl)methyl)-2-isopropylpiperazine (83 mg, 0.225 mmol). The reaction mixture was stirred at 85 °C overnight.
The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material was
purified via preparative HPLC (HPLC Method: Column: Sunfire C18, 150 3 4.6 mm, 5 mm); Mobile Phase A: 0.05 %
TFA in water; Mobile Phase B: acetonitrile; Gradient: 0-100 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow:
1 mL/min). Fractions containing the product were combined and dried via centrifugal evaporation to yield (S)-8-(4-(bis(4-
fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (48.2 mg,
61.9 % yield); LCMS: m/z = 514.3 (M+H); rt 2.521 min (LCMS Method: Column: XBridge BEH XP C18 (50 32.1 mm),
2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95%
acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100). 1H NMR (400
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MHz, DMSO-d6) δ ppm 8.16 (d, J=8.8 Hz, 1H), 8.08 (d, J=8.8 Hz, 1H), 7.58-7.42 (m, 4H), 7.26-7.03 (m, 4H), 6.12 (s,
1H), 5.50 (s, 1H), 3.82 (dd, J=12.7, 3.7 Hz, 1H), 3.62-3.47 (m, 4H), 3.36 (br. s., 1H), 3.15-3.01 (m, 2H), 2.61-2.53 (m,
1H), 2.30-2.21 (m, 1H), 1.08 (d, J=6.6 Hz, 3H), 0.94 (d, J=6.6 Hz, 3H). One proton merged with DMSO-d6.

EXAMPLE 11

(S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-
3-carbonitrile

[0241]

[0242] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (99 mg, 0.24 mmol) in acetonitrile (5 mL) were added DIPEA (0.114 mL, 0.654 mmol) and HCl salt of (S)-1-(bis(4-
fluorophenyl) methyl)-2-isopropylpiperazine (80 mg, 0.22 mmol). The reaction mixture was stirred at 85 °C overnight.
The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (15 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude residue was
purified by silica gel column chromatography using 24 g flash column, eluting with 50-80 % EtOAc in petroleum ether.
The fractions were concentrated under reduced pressure to yield (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiper-
azin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro- 1,5-naphthyridine-3-carbonitrile (79 mg, 0.133 mmol, 61.1 % yield); LC-
MS: m/z = 594.2 (M+H); rt 1.45 min (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A:
10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient
= 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection:
UV at 220 nm).

EXAMPLE 12

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile

[0243]
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[0244] To a solution of (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-di-
hydro-1,5-naphthyridine-3-carbonitrile (70 mg, 0.118 mmol) in NMP (5 mL) were added zinc (1.55 mg, 0.024 mmol),
dppf (3.93 mg, 7.09 mmol) and zinc cyanide (27.7 mg, 0.236 mmol). The reaction mixture was degassed under N2 and
Pd2(dba)3 (10.82 mg, 0.012 mmol) was added. The reaction mixture was heated at 80 °C for 3 h. The reaction mixture
was diluted with water and extracted twice with ethyl acetate (20 mL). The combined organic layer dried over Na2SO4
and evaporated to dryness under reduced pressure. The crude material was purified via preparative HPLC with the
following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 40 % B, 40-73% B over 22 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to yield (S)-
8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile (8.5 mg, 12.4 % yield); LCMS: m/z = 539.3 (M+H); rt 2.307 min (LCMS Method: Column: XBridge BEH XP C18
(50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5%
water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %). 1H
NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=9.0 Hz, 1H), 8.15 (d, J=9.0 Hz, 1H), 7.59-7.41 (m, 4H), 7.16 (td, J=8.9, 7.2
Hz, 4H), 5.56 (s, 1H), 4.26 (dd, J=13.3, 3.3 Hz, 1H), 3.91 (d, J=12.7 Hz, 1H), 3.80-3.67 (m, 2H), 3.53 (s, 3H), 3.41-3.32
(m, 1H), 2.60-2.53 (m, 1H), 2.48 (d, J=3.7 Hz, 1H), 2.26 (dd, J=14.4, 7.1 Hz, 1H), 1.06 (d, J=6.8 Hz, 3H), 0.71 (d, J=6.6
Hz, 3H).

EXAMPLES 15 AND 16

4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
dine-3-carbonitrile

[0245]

[0246] To a solution of 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridine-3-carbonitrile (80 mg, 0.138 mmol) in NMP (5 mL) were added zinc (1.802 mg, 0.028
mmol), dppf (4.58 mg, 8.27 mmol) and zinc cyanide (32.4 mg, 0.276 mmol). The reaction mixture degassed under N2
and Pd2(dba)3 (12.62 mg, 0.014 mmol) was added. The reaction mixture was heated to 80 °C for 3 h. The reaction mass
diluted with water and extracted twice with ethyl acetate (20 mL). The combined organic layer dried over Na2SO4 and
evaporated to dryness under reduced pressure. The crude material was purified via preparative HPLC. Fractions con-
taining the product were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-fluorophenyl)methyl)-3-(hy-
droxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (55 mg, 76 % yield) as a
racemic mixture. The racemic mixture was separated by chiral separation to enantiomers 1 and 2. Chiral separation
(HPLC Method: Column: DAD-1: CELLULOSE-2 (250 X 4.6mm), 5 micron; DAD-2 CELLULOSE-4 (250 X 4.6 mm), 5
mm; Mobile Phase: 0.1% DEA in methanol; Flow: 2 mL/min): Enantiomer 1 (Example 15, 5.4 mg, 9.8 % yield); LCMS:
m/z = 527.2 (M+H); rt 1.888 min (HPLC Method: Column: XBridge BEH XP C18 (50 x 2.1) mm, 2.5mm; Mobile phase
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6): δ ppm 8.26 (d,
J=9.0 Hz, 1H), 8.16 (d, J=8.8 Hz, 1H), 7.58 (dd, 7=8.1, 5.9 Hz, 4H), 7.27-7.04 (m, 4H), 5.24 (s, 1H), 4.43 (br. s., 1H),
4.21 (d, J=14.2 Hz, 1H), 4.12 (d, J=12.7 Hz, 1H), 3.89 (dd, J=13.0, 3.4 Hz, 1H), 3.69-3.45 (m, 6H), 3.12 (t, J=10.3 Hz,
1H), 2.84 (d, J=3.4 Hz, 1H), 2.66-2.56 (m, 1H). Enantiomer 2 (Peak -2) (Example 16, 4.1 mg, 7.36 % yield); LCMS: m/z
= 527.2 (M+H); rt 1.888 min (LCMS Method: Column: XBridge BEH XP C18 (50 x 2.1) mm, 2.5 mm; Mobile phase A:
95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium
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acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6): δ ppm 8.26 (d,
J=8.8 Hz, 1H), 8.16 (d, J=8.8 Hz, 1H), 7.58 (dd, J=8.1, 5.9 Hz, 4H), 7.33-7.04 (m, 4H), 5.24 (s, 1H), 4.43 (t, J=5.1 Hz,
1H), 4.21 (d, J=14.2 Hz, 1H), 4.12 (d, J=12.7 Hz, 1H), 3.89 (dd, J=12.6, 3.1 Hz, 1H), 3.69-3.49 (m, 5H), 3.12 (t, J=10.4
Hz, 1H), 2.84 (d, J=4.2 Hz, 1H), 2.66-2.55 (m, 2H).

EXAMPLE 17

4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
dine-3-carbonitrile

[0247]

[0248] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (20 mg, 0.049 mmol) in acetonitrile (1 mL) were added DIPEA (0.025 mL, 0.146 mmol) and HCl salt of (1-(bis(4-
fluorophenyl) methyl)piperazin-2-yl)methanol (20.6 mg, 0.058 mmol). The reaction mixture was stirred at 85 °C for 12
h. The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (10 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1%TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.1%
trifluoroacetic acid; Gradient: a 0 minute hold at 15% B, 15-60 % B over 25 minutes, then a 5 minute hold at 100 % B;
Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing
the product were combined and dried via centrifugal evaporation to yield 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxyme-
thyl) piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (3.3 mg, 11.7 % yield); LCMS:
m/z = 582.2 (M+H); rt 2.394 min (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6): δ ppm 7.98 (d,
J=9.0 Hz, 1H), 7.92 (d, J=8.8 Hz, 1H), 7.50 (td, J=9.1, 5.5 Hz, 4H), 7.26-7.03 (m, 4H), 5.30 (d, J=-3.9 Hz, 1H), 5.18 (d,
J=5.1 Hz, 1H), 4.92 (s, 1H), 4.45-4.36 (m, 1H), 4.21 (dd, J=15.2, 8.8 Hz, 1H), 3.88-4.1 8(m, 2H), 3.54 (s, 3H), 3.00-3.10
(m, 1H), 2.87-2.99 (m, 2H), 2.68-2.71 (m, 1H).

EXAMPLE 18

8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[0249]
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[0250] To a stirred solution of 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (50 mg, 0.1 mmol) in DCM (3 mL) was added NCS (26.7 mg, 0.2 mmol).
The reaction mixture was stirred at room temperature overnight. The solvent was removed under reduced pressure and
the residue was dissolved in ethyl acetate (20 mL). The organic layer was washed with, saturated aqueous NaHCO3,
brine, dried over NazSOi and concentrated under reduced pressure. The crude material was purified via preparative
HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A:
5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 40 % B, 40-79% B over 15 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal
evaporation to yield 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (39.6 mg, 72.6 % yield); LCMS: m/z = 534.2 (M+H); rt 2.554 min (LCMS Method:
Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% Water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time
(min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6): δ ppm 8.25-8.10 (m, 2H), 7.59 (dd, J=7.6, 5.6 Hz, 4H), 7.15
(td, J=8.8, 4.6 Hz, 4H), 4.77 (s, 1H), 4.19 (d, J=9.8 Hz, 1H), 4.12 (br. s., 1H), 3.64 (s, 3H), 3.12 (dd, J=11.2, 3.7 Hz, 1H),
2.99-2.83 (m, 2H), 2.28 (d, J=9.0 Hz, 1H), 1.30 (d, J=6.6 Hz, 3H), 0.97 (d, J=6.1 Hz, 3H).

EXAMPLE 19

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[0251]

[0252] To a stirred solution of 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (300 mg, 0.601 mmol) in DMF (8 mL) was added NBS (160 mg, 0.901 mmol).
The reaction mixture was stirred at room temperature for 2 h. The solvent was removed under reduced pressure and
the residue was dissolved in ethyl acetate (50 mL). The organic layer was washed with brine, dried over Na2SO4 and
concentrated under reduced pressure. The crude residue was purified via silica gel chromatography on ISCO® (40-80
% EtOAc/Petroleum ether; 80 g column) to afford 8-((2S,SR)-4-(bis(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-
7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (305 mg, 88 % yield); LCMS: m/z = 580.2 (M+H);
rt 1.297 min (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium
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formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over
4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

EXAMPLE 20

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-cyclopropyl-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0253]

[0254] To a solution of 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (50 mg, 0.086 mmol) in dioxane (5 mL) were added Na3CO3 (27.5 mg, 0.259
mmol) and cyclopropylboronic acid (14.85 mg, 0.173 mmol). The reaction mixture was degassed under N2 and
PdCl2(dppf) (6.32 mg, 8.64 mmol) was added. The reaction mixture was heated at 100 °C for 16 h. The volatiles were
removed from the reaction mixture. The residue was dissolved in ethyl acetate and washed with water. The aqueous
layer was back extracted with ethyl acetate. The combined organic layer was washed with brine, dried over Na2SO4
and concentrated under reduced pressure. The crude material was purified via preparative HPLC with the following
conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a
0 minute hold at 15% B, 15-85% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing the product were combined
and dried via centrifugal evaporation to yield 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-cy-
clopropyl-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.7 mg, 16.5 % yield); LCMS: m/z = 540.3 (M+H);
rt 2.730 min (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% Water: 5%
acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6): δ ppm 8.16-7.98 (m, 2H),
7.60-7.37 (m, 4H), 7.29-7.06 (m, 4H), 4.98 (s, 1H), 4.20 (br. s., 1H), 3.81 (br. s., 1H), 3.53 (s, 3H), 3.20-3.12 (m, 1H),
3.08-2.97 (m, 1H), 2.74 (br. s., 1H), 2.18-2.03 (m, 2H), 1.43 (d, J=5.6 Hz, 1H), 1.10 (d, J=6.6 Hz, 3H), 1.02 (d, J=6.1
Hz, 4H), 0.92-0.79 (m, 1H), 0.71 (dd,J=6.1, 2.9 Hz, 1H).

EXAMPLE 22

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-l-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[0255]
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[0256] To a solution of 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (50 mg, 0.086 mmol) in dioxane (4 mL) were added K2CO3 (35.8 mg, 0.259
mmol) and methyl boronic acid (7.76 mg, 0.130 mmol). The reaction mixture was degassed with N2 for 10 min and
PdCl2(dppf) (6.32 mg, 8.64 mmol) was added. The reaction mixture was heated to 110 °C for 12 h. The volatiles were
removed from the reaction mixture. The residue was dissolved in ethyl acetate (50 mL) and washed with water. The
aqueous layer was back extracted with ethyl acetate (20 mL 3 2). The combined organic layer was washed with brine,
dried over Na2SO4 and concentrated under reduced pressure to yield crude product which was purified by preparative
HPLC purification (Method: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 2 minute hold at 42% B, 42-82% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 m/min; Column Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal evap-
oration to yield 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (11.0 mg, 24.8%). LCMS: m/z = 514.3 (M+H); rt 2.647 min. (LCMS Method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100 %). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.20-8.02 (m, 2H), 7.67-7.40 (m, 4H), 7.26-7.02 (m, 4H), 4.98
(s, 1H), 3.99 (br. s., 1H), 3.73 (br. s., 1H), 3.61 (s, 3H), 3.12-2.86 (m, 2H), 2.75 (d, J=7.6 Hz, 1H), 2.21-2.00 (m, 4H),
1.17-0.92 (m, 6H).

INTERMEDIATE 12

2-cyclopropylpyrazine

[0257]

[0258] To a solution of 2-chloropyrazine (500 mg, 4.37 mmol) in toluene (20 mL)/ water (2 mL) were added Cs2CO3
(4267 mg, 13.10 mmol) and cyclopropylboronic acid (750 mg, 8.73 mmol). The reaction mixture was degassed with N2
for 10 min and PdCl2(dppf) (319 mg, 0.437 mmol) was added. The reaction mixture was heated to 110 °C for 12 h. The
volatiles were removed from the reaction mixture. The residue was dissolved in ethyl acetate and washed with water.
The aqueous layer was back extracted with ethyl acetate. The combined organic layer was washed with brine, dried
over Na2SO4 and concentrated under reduced pressure. The crude compound was purified by Combi (24 g Silica gel
column, eluted with 30-50 % ethyl acetate/ petroleum ether) to yield 2-cyclopropylpyrazine (259 mg, 2.156 mmol, 49.4
% yield); LCMS: m/z = 121.4 (M+H); rt 0.81 min (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium ace-
tate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C;
Flow rate: 0.7 mL/min; Detection: UV at 220 nm).
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INTERMEDIATE 13

2-cyclopropylpiperazine, 2 HCl

[0259]

[0260] To a solution of 2-cyclopropylpyrazine (255 mg, 2.122 mmol) in AcOH (10 mL) was added platinum (IV) oxide
(24.10 mg, 0.106 mmol). The solution was stirred at a H2 atmosphere (Balloon) for 3 h. The reaction mixture was filtered
trough celite pad, washed with acetic acid and DCM. The filtrate was concentrated under reduced pressure. The solid
was washed with HCl in dioxane under reduced pressure to yield the diHCl salt of 2-cyclopropylpiperazine (385 mg, 91
% yield); LCMS: m/z - 127.2 (M+H); rt 0.361 min (LCMS Method: Kinetex XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase
A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient
= 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection:
UV at 220 nm).

INTERMEDIATE 14

1-(bis(4-fluorophenyl)methyl)-3-cyclopropylpiperazine

[0261]

[0262] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (0.528 g, 2.213 mmol) in acetonitrile (10 mL) was
added HCl salt of 2-cyclopropylpiperazine (0.3 g, 1.844 mmol), followed by DIPEA (1.611 mL, 9.22 mmol). The reaction
mixture was stirred at 85 °C overnight. The reaction mixture was concentrated under reduced pressure to remove volatiles
and dissolved in ethyl acetate and washed with water. The aqueous layer was back extracted with ethyl acetate (10 mL
3 2). The combined organic layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure.
The crude residue was purified via silica gel chromatography on ISCO® (5-10 % methanol/CHCl3; 24 g column) to afford
1-(bis(4-fluorophenyl)methyl)-3-cyclopropylpiperazine (123 mg, 0.375 mmol, 20.31 % yield); LCMS: m/z -= 329.2 (M+H);
rt 3.645 min (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium
formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over
4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

EXAMPLES 23 AND 24

8-(4-(bis(4-fluorophenyl)methyl)-2-cyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0263]
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[0264] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (82
mg, 0.247 mmol) in acetonitrile (7 mL) were added DIPEA (0.108 mL, 0.617 mmol) and the HCl salt of 1-(bis(4-fluor-
ophenyl)methyl)-3-cyclopropylpiperazine (75 mg, 0.206 mmol). The reaction mixture was stirred at 85 °C overnight. The
solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (50 mL). The organic layer
was washed with brine, dried over Na2SO4 and concentrated under reduced pressure (enantiomeric mixture). Individual
enantiomers were separated using chiral HPLC. Chiral separation (HPLC Method: column: Cellulose-C4 (250*21mm)
5 mm; Mobile phase: 0.1% DEA in methanol; Detection: UV at 254 nm. Flow rate: 20 mL/min) of enantiomeric mixture
gave individual enantiomers. Fractions containing the product were combined and dried via centrifugal evaporation to
yield individual enantiomers.
[0265] Enantiomer 1 (Example 23, 5.0 mg, 4.71 % yield); LCMS: m/z = 512.2 (M+H); rt 2.362 min (LCMS Method:
column: Cellulose-C4 (250*21mm) 5 mm; Mobile phase: 0.1% DEA in methanol; Detection: UV at 254 nm. Flow rate:
20 mL/min); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.54 (dd, J=8.8, 5.6
Hz, 4H), 7.23-7.10 (m, 4H), 6.10 (s, 1H), 4.47 (s, 1H), 4.18 (d, J=10.0 Hz, 1H), 3.66-3.57 (m, 1H), 3.54 (s, 3H), 3.22 (d,
J=13.0 Hz, 1H), 2.93-2.82 (m, 2H), 2.37-2.32 (m, 1H). 2.22-2.14 (m, 1H), 1.87 (br. s., 1H), 0.41 (dd, J=8.9. 4.5 Hz, 1H).
0.30 (dd, J=7.7, 4.0 Hz, 1H), -0.11 (dd, J=9.3, 4.9 Hz, 1H), -0.41 (dd, J=9.3, 4.2 Hz, 1H).
[0266] Enantiomer 2: (Example 24, 4.4 mg, 4.1% yield); LCMS: m/z = 512.2 (M+H); rt 2.362 min (LCMS Method:
column: Cellulose-C4 (250*21mm) 5 mm; Mobile phase: 0.1% DEA in methanol; Detection: UV at 254 nm. Flow rate:
20 mL/min); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=9.0 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.54 (dd, J=8.7, 5.5
Hz, 4H), 7.22-7.12 (m, 4H), 6.10 (s, 1H), 4.47 (s, 1H), 4.18 (d, J=9.8 Hz, 1H), 3.61 (dd, J=11.9, 9.2 Hz, 1H), 3.54 (s,
3H), 3.22 (d, J=12.2 Hz, 1H), 2.93-2.80 (m, 2H), 2.37-2.32 (m, 1H), 2.23-2.12 (m, 1H), 1.87 (d, J=4.9 Hz, 1H), 0.46-0.37
(m, 1H), 0.34-0.26 (m, 1H), -0.11 (dd, J=9.3,4.4 Hz, 1H), -0.41 (dd, J=9.2, 4.3 Hz, 1H).

INTERMEDIATE 15

tert-butyl (2S,SR)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazine-1-carboyylate

[0267]

[0268] To a solution of 4,4’-(bromomethylene)bis(chlorobenzene) (0.147 g, 0.467 mmol) in acetonitrile (2 mL) was
added tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (0.05 g, 0.233 mmol), followed by DIPEA (0.122 mL,
0.700 mmol). The reaction mixture was stirred at 82 °C overnight. The reaction mixture was concentrated under reduced
pressure to remove volatiles, and dissolved in ethyl acetate and washed with water. The aqueous layer was back
extracted with ethyl acetate (50 mL 3 2). The combined organic layer was washed with brine, dried over Na2SO4 and
concentrated under reduced pressure. The crude residue was purified via silica gel chromatography on ISCO® (5-10 %
EtOAc/petroleum ether: 12 g column) to afford tert-butyl (2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazine-
1-carboxylate (90 mg, 86 % yield); LCMS: m/z = 451.2 (M+H); rt 2.532 min (Column: Kinetex XB-C18 (3 3 75 mm) 2.6
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mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:ace-
tonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow
rate: 1.0 mL/min; Detection: UV at 220 nm).

INTERMEDIATE 16

(2R,5S)-1-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazine, HCl

[0269]

[0270] To a solution of tert-butyl (2S,SR)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (0.3 g,
0.668 mmol) in DCM (10 mL) was added HCl (0.834 mL, 3.34 mmol) in 4 M dioxane. The reaction mixture was stirred
for 3 h. The reaction mixture was evaporated under reduced pressure and the crude material was triturated with hexane.
The solid was filtered through a sintered funnel and dried under vacuum to yield HCl salt of (2R,5S)-1-(bis(4-chloroph-
enyl)methyl)-2,5-dimethylpiperazine (Crude = 286 mg). LCMS: m/z = 349.0 (M+H); rt 1.73 min (Column: Waters Acquity
UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase
B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 %
B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

EXAMPLE 25

8-((2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0271]

[0272] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(0.065 g, 0.194 mmol) in acetonitrile (2 mL) were added DIPEA (0.068 mL, 0.39 mmol) and HCl salt of (2R,5S)-1-(bis(4-
chlorophenyl)methyl)-2,5-dimethylpiperazine (0.05 g, 0.13 mmol). The reaction mixture was stirred at 85 °C overnight.
The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (20 mL). The organic
layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 41% B, 41-82% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield 8-((2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
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methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.3 mg, 10.6 % yield); LCMS: m/z = 532.1 (M+H); rt 2.636
min (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile;
10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min;
Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d,
J=9.0 Hz, 1H), 7.57 (d, J=8.3 Hz, 2H), 7.60 (d, J=8.6 Hz, 2H), 7.38 (t, J=8.4 Hz, 4H), 6.00 (s, 1H), 4.71 (s, 1H), 4.60 (br.
s., 1H), 3.68 (d, J=11.7 Hz, 1H), 3.61-3.45 (m, 4H), 3.06 (br. s., 1H), 2.92-2.83 (m, 1H), 2.34-2.29 (m, 1H), 1.30 (d, J=6.6
Hz, 3H), 1.06 (d, J=6.6 Hz, 3H).

EXAMPLE 26

8-((2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[0273]

[0274] To a stirred solution of 8-((2S,SR)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (40 mg, 0.075 mmol) in DCM (3 mL) was added NCS (20.06 mg, 0.150
mmol). The reaction mixture was stirred at room temperature overnight. The crude LCMS showed formation of the
product. The solvent was removed under reduced pressure and the residue was dissolved in ethyl acetate (20 mL). The
organic layer was washed with brine, dried over Na2SO4 and concentrated under reduced pressure to yield crude product,
which was which was purified by preparative HPLC for purification. (HPLC Method: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 10 % B, 10-45% B over 25
minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the
product were combined and dried via centrifugal evaporation to yield 8-((2S,SR)-4-(bis(4-chlorophenyl)methyl)-2,5-
dimethylpiperazin-1 -yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25.2 mg, 52%).); LCMS:
m/z = 566.2 (M+H); rt 2.873 min. (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100 %); 1H NMR (400 MHz, DMSO-ck) δ ppm 8.27-8.07
(m, 2H), 7.59 (d, J=8.6 Hz, 4H), 7.38 (dd, J=8.4, 5.3 Hz, 4H), 4.78 (s, 1H), 4.19 (d, J=9.8 Hz, 1H), 4.11 (br. s., 1H), 3.64
(s, 3H), 3.22-3.05 (m, 1H), 2.98-2.78 (m, 2H), 2.27 (d, J=9.3 Hz, 1H), 1.30 (d, J=6.6 Hz, 3H), 0.97 (d, J=6.1 Hz, 3H).

INTERMEDIATE 17

Ethyl 3-aminopicolinate

[0275]

[0276] To a stirred suspension of 3-aminopicolinic acid (150 g, 1086 mmol) in ethanol (1500 mL) at 0-5 °C was added
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H2SO4 (463 mL. 8688 mmol) through a 1 L addition funnel over 60 min. After completion of the addition, the reaction
mixture turned to a clear brown solution which was refluxed at 90 °C for 24 h. The reaction mixture was cooled to room
temperature and poured onto ice pellets in a 10 L beaker with overhead stirring, basified using NH4OH solution (~2 L
required) to pH ~9, and stirred at room temperature for 60 min. Solid material was observed in the beaker which was
filtered through Buchner funnel, washed with water (1 L) and dried under line vacuum to yield 60 g of product as an off
yellow solid. The mother liquor contained product which was extracted out thrice using DCM (3 3 1000 mL), the combined
organic layer washed with brine solution (1 3 1.5 L) and then dried over Na2SO4 and concentrated to yield ethyl 3-
aminopicolinate (116 g, 691 mmol, 63.6 % yield) including first 60 g of compound. LCMS: m/z = 167.2 (M+H); RT 0.783
min; Method: Column-KINETEX-XB-C18 (75 X 3mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water:
acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water:acetonitrile(2:98); Gradient: 20-100 % B over 4
minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over
0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 18

Ethyl 3-acetamidopicolinate

[0277]

[0278] To a stirred solution of ethyl 3-aminopicolinate (115 g, 692 mmol) in THF (1000 mL) was added AcaO (588
mL, 6228 mmol) at room temperature. The reaction mixture was heated to 60 °C under nitrogen atmosphere for ~7-8
h. The reaction mixture was cooled to room temperature and the volatiles were evaporated at water bath temperature
(~ 50 °C) under line vacuum, followed by acetic acid under high vacuum at 50 °C to yield an off-white solid. The solid
was triturated with petroleum ether (500 mL), stirred for 30 min at room temperature, then filtered through a Buchner
funnel and washed with petroleum ether (500 mL) upon filtration, dried under vacuum at room temperature for 3 h to
yield ethyl 3-acetamidopicolinate (139 g, 641 mmol, 93 % yield) as an off-white solid; LCMS: m/z = 209.3 (M+H); rt 0.76
min; LC-MS Method: Column-KINETEX-XB-C18 (75 3 3mm- 2.6mm); Mobile phase A: 10 mM ammonium formate in
water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water:acetonitrile (2:98); Gradient: 20-100 %
B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20
% B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 19

Ethyl 3-(N-methylacetamido)picolinate

[0279]

[0280] To a stirred light brown suspension of ethyl 3-acetamidopicolinate (75 g, 360 mmol) and cesium carbonate
(176 g, 540 mmol) in DMF (750 mL) was added methyl iodide (36.0 mL, 576 mmol) at room temperature (slight exotherm
observed). The resulting partial brown mixture was stirred at room temperature for ∼8 h. The reaction was quenched
with water (1500 mL) [slight exotherm observed] and extracted with DCM (3 X 1000 mL). The separated organic layer
washed with water (2 3 1000 mL) and the aqueous layer was re-extracted with DCM (2 3 500 mL). The combined
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organic solutions were washed with brine (2 3 1000 mL), dried over Na2SO4 and concentrated at ~50 °C, and then
dried under vacuum at ∼60 °C to yield a brown color solution (contains some DMF). The material was dried under high
vacuum to remove DMF at 58° C for 25 min to yield a brown solid which was dissolved in petroleum ether (1000 mL),
stirred for 30 min at room temperature, filtered through a Buchner funnel, washed with petroleum ether (500 mL) upon
filtration, dried under line vacuum for 8 h to yield ethyl 3-(N-methylacetamido)picolinate (70 g, 302 mmol, 84 % yield) as
a brown solid; LCMS: m/z = 223.2 (M+H); rt 0.641 min; LC-MS Method: Column-KINETEX-XB-C18 (75 X 3mm-2.6mm);
Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in
water:acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 %
B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 20

2-(ethoxycarbonyl)-3-(N-methylacetamido)pyridine 1-oxide

[0281]

[0282] To a stirred brown clear solution of ethyl 3-(N-methylacetamido)picolinate (70 g, 315 mmol) in DCM (700 mL)
at 0-5 °C was added urea hydrogen peroxide (44.4 g, 472 mmol), followed by trifluoroacetic anhydride (66.7 mL, 472
mmol) slowly over 40 min through a 100 mL addition funnel. The reaction mixture solidified during the trifluoroacetic
anhydride addition. After completion of the addition, the reaction mixture was stirred at room temperature for -2 h. The
reaction was quenched with 10 % NaHCO3 solution (700 mL). The reaction mixture was extracted with DCM (3 3 500
mL). The combined organic layer was washed with brine solution (2 3 500 mL), dried over Na2SO4 and concentrated
to yield 2-(ethoxycarbonyl)-3-(N-methylacetamido) pyridine 1-oxide (70 g, 285 mmol, 90 % yield) as a light yellow solid;
LCMS: m/z = 239.0 (M+H); rt 0.482 min; LC-MS Method: Column-KINETEX-XB-C18 (75 X 3mm- 2.6 mm); Mobile phase
A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water:acetonitrile
(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5
mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 21

Ethyl 6-cyano-3-(N-methylacetamido)picolinate

[0283]

[0284] To a stirred pale yellow solution of ethyl 3-(N-methylacetamido)-1-(11-oxidanyl)-114-pyridine-2-carboxylate (50
g, 210 mmol) in DCM (500 mL) at room temperature was added trimethylsilyl cyanide (39.4 mL, 294 mmol). The reaction
mixture was stirred for 10 min and cooled the mixture to -10 °C. Next, benzoyl chloride (34.1 mL, 294 mmol) was added
through a 50 mL addition funnel over 15 min followed by TEA (41.0 mL, 294 mmol) through a 50 mL addition funnel
slowly over 20 min. An exothermic reaction was observed during TEA addition. The reaction mixture turned to a turbid
mixture (TEA salt) which was stirred for 2.5 h at the same temperature. The reaction was quenched with 10 % NaHCO3
solution (500 mL) and extracted with DCM (3 3 300 mL). The combined organic solution was washed with brine (2 3
250 mL) then dried over Na2SO4 and concentrated to yield a light yellow crude material. The crude material was purified
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through normal phase RediSep silica column on ISCO® using EA/ petroleum ether as eluent. The product was isolated
by 65-70 % EA/ petroleum ether, fractions were concentrated to afford ethyl 6-cyano-3-(N-methylacetamido)picolinate
(43 g, 83 % yield) as a light brown liquid; LCMS: m/z = 248.0 (M+H); rt 1.255 min; LC-MS Method: Column-KINETEX-
XB-C18 (75 X 3mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B:
10 mM ammonium formate in water:acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then
a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 22

8-Hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0285]

[0286] To a stirred solution of ethyl 6-cyano-3-(N-methylacetamido)picolinate (0.9 g, 3.64 mmol) in tetrahydrofuran
(10 mL) was added KHMDS (4.80 mL, 4.37 mmol) at -78 °C over 10 min. The reaction mixture was stirred for 15 min.
The reaction mixture was slowly warmed to room temperature over 30 min and then stirred for another 90 min. The
reaction mixture was cooled to 0 °C. The reaction was quenched with saturated sodium bicarbonate solution (70 mL).
The mixture was diluted with ethyl acetate (23100 mL). The aqueous layer was collected and acidified with 1.5 N HCL
to adjust the pH to ∼3.0. The mixture was stirred for 15 min to form a solid mass, which was filtered through a Buchner
funnel to yield 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile 550 mg, 75 % yield) as a brown
solid. LCMS: m/z = 202.0 (M+H); rt 0.361 min; LC-MS Method: Column-KINETEX-XB-C18 (75 X 3 mm- 2.6 mm); Mobile
phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in wa-
ter:acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B
flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 23

8-Chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0287]

[0288] To a stirred solution of 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.55 g, 2.73
mmol) in acetonitrile (10 mL) was added POCl3 (1.53 mL, 16.4 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 16 h. The reaction mixture was concentrated under reduced pressure to yield crude
material. The reaction mixture was cooled to 0 °C. The reaction was quenched with saturated sodium bicarbonate
solution (50 mL). The reaction was diluted with DCM (3 x 100 mL). The combined organic layer was dried over anhydrous
sodium sulfate, filtered, and evaporated under reduced pressure to yield 8-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (0.25 g, 29.1 % yield) as a brown solid. LCMS: m/z = 220.2 (M+H); rt 1.528 min; LC-MS Method:
Column-KINETEX-XB-C18 (75 X 3mm- 2.6mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2);
Mobile phase B: 10 mM ammonium formate in wateracetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate
1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow
rate 1.5 mL/min.
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INTERMEDIATE 24

1-(tert-Butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate

[0289]

[0290] To a stirred solution of 1-(tert-butyl) 3-methyl piperazine-1,3-dicarboxylate (0.6 g, 2.46 mmol) in acetonitrile (8
mL) were added DIPEA (1.29 mL, 7.37 mmol) and 4,4’-(chloromethylene)bis(fluorobenzene) (0.703 g, 2.95 mmol). The
reaction mixture was heated up to 85 °C over 10 min and was stirred for 36 h. The reaction mixture was concentrated
under high vacuum to yield a brown gum. The crude compound was purified by ISCO® using a 24 g silica gel column;
8 %-12 % ethylacetate/petroleum ether to yield 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-di-
carboxylate (140 mg, 0.285 mmol, 11.62 % yield) as a brown solid. LCMS: m/z = 447.2 (M+H); rt 4.147 min; LC-MS
Method: Column-KINETEX-XB-C18 (75 X 3 mm-2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile
(98:2); Mobile phase B: 10 mM ammonium formate in water:acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes,
flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1
minutes, flow rate 1.5 mL/min.

INTERMEDIATE 25

Methyl 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl

[0291]

[0292] A stirred solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (70 mg,
0.157 mmol) in HCl in dioxane (1.0 mL, 4.00 mmol) was stirred at room temperature for 2 h. The reaction mixture was
concentrated under high vacuum to yield a HCl salt of methyl 1-(bis(4-fluorophenyl)methyl) piperazine-2-carboxylate
(49 mg, 53.4 % yield) as a brown solid. LCMS: m/z = 347.3 (M+H); rt 1.46 min. LC-MS Method: Column AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95),
Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B, flow rate
0.7 mL/min.

EXAMPLE 27

Methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate

[0293]
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[0294] To a stirred solution of 8-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (22.90 mg, 0.104
mmol) in DMA (1 mL) and t-butanol (4 mL) was added the TFA salt of methyl 1-(bis(4-fluorophenyl)methyl)piperazine-
2-carboxylate (40 mg, 0.087 mmol) and cesium carbonate (85 mg, 0.261 mmol) under a nitrogen atmosphere, followed
by the addition of chloro(2-dicyclohexylphosphino-2’,6’-diisopropoxy-1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl)] palladi-
um(IT) (3.37 mg, 4.34 mmol). The reaction vessel was immersed in an oil bath at 70 °C. The bath temperature was
raised to 90 °C over 2 min and the reaction mixture was stirred for 16 h. The reaction mixture was filtered through a
celite bed and was concentrated under high vacuum to yield a brown gum. The crude material was purified via preparative
HPLC with the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM
ammonium acetate pH 4.5 with acetic acid; Mobile Phase B: acetonitrile; Gradient: 30-100 % B over 15 minutes, then
a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined and dried via centrifugal
evaporation to yield methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro- 1,5-naphthy ridin-4-
yl)piperazine-2-carboxylate (3.5 mg, 6.23 mmol, 7.17 % yield). LCMS: m/z = 530.2 (M+H): rt 2.20 min. LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16
(d, J=8.8 Hz, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.57 (dd, J=8.8, 5.6 Hz, 2H), 7.42-7.28 (m, 2H), 7.22-7.08 (m, 4H), 6.14 (s,
1H), 5.17 (s, 1H), 4.78 (d, J=12.2 Hz, 1H), 3.64 (d, J=12.0 Hz, 1H), 3.59 (s, 3H), 3.54 (s, 3H), 3.45-3.35 (m, 2H), 3.15(dd,
J=12.5, 3.9 Hz, 1H), 3.04 (td, J=11.7, 2.9 Hz, 1H), 2.71-2.63 (m, 1H).

INTERMEDIATE 26

tert-Butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-carboxylate

[0295]

[0296] To a stirred solution of tert-butyl (R)-3-methylpiperazine-1-carboxylate (1.0 g, 4.99 mmol) in acetonitrile (10
mL) were added DIPEA (2.62 mL, 14.98 mmol) and 4,4’-(chloromethylene) bis(fluorobenzene) (1.4 g, 6 mmol). The
reaction mixture was heated up to 85 °C over 10 min and was stirred for 16 h. The reaction mixture was concentrated
under high vacuum to yield a brown gum. The crude compound was purified by ISCO® (using 24 g silica gel column;
using 8-12 % ethylacetate/ petroleum ether) to yield tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-
carboxylate (1.45 g, 72.2 % yield) as a brown solid. LCMS: m/z = 403.2 (M+H); rt 1.127 min; LC-MS Method: Column-
KINETEX-XB-C18 (75 X 3 mm- 2.6mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile
phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 80 % B over 0.5 minutes, flow rate 1.0 mL/min,
then a 2.5 minute hold at 98% B flow rate 1.0 mL/min; then Gradient: 98 % B over 1 minute, flow rate 1.0 mL/min.
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INTERMEDIATE 27

(R)-1-(bis(4-fluorophenyl)methyl)-2-methylpiperazine, TFA

[0297]

[0298] To a stirred solution of tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-carboxylate (0.45 g,
1.118 mmol) in DCM (8 mL) was added TFA (0.431 mL, 5.59 mmol). The reaction mixture was stirred at room temperature
for 16 h. The reaction mixture was concentrated under high vacuum to yield a brown gum. The residue was triturated
with DCM and petroleum ether and was stirred for 15 min to yield a brown solid which was filtered through a Buchner
funnel to yield a TFA salt of (R)-1-(bis(4-fluorophenyl)methyl)-2-methylpiperazine (320 mg, 56.4 % yield) as a brown
solid. LCMS: m/z = 303.2 (M+H); rt 2.409 min; LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6mm); Mobile
phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water:
acetonitrile(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow
rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 28

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0299]

[0300] To a stirred solution of 8-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (40 mg, 0.182
mmol) and cesium carbonate (178 mg, 0.546 mmol) in DMA (1 mL) and t-butanol (4 mL) was added the TFA salt of (R)-
1-(bis(4-fluorophenyl)methyl)-2-methylpiperazine (76 mg, 0.182 mmol) under a nitrogen atmosphere, followed by the
addition of chloro(2-dicyclohexylphosphino-2’,6’-diisopropoxy-1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl)] palladium(II)
(7.07 mg, 9.11 mmol). The reaction vessel was immersed in an oil bath at 70 °C. The bath temperature was raised to
90 °C over 2 min and the reaction mixture was stirred for 16 h. The reaction mixture was filtered through celite bed and
concentrated under high vacuum to yield a brown gum. The crude material was purified via preparative HPLC with the
following conditions: Column: Sunfire C18, 19 x 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate
pH 4.5 with acetic acid; Mobile Phase B: acetonitrile; Gradient: 30-100 % B over 15minutes, then a 5 minute hold at 100
% B; Flow: 17 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to yield
(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (6.0 mg, 6.5 % yield). LCMS: m/z = 486.2 (M+H); rt 2.33 min.LC-MS Method: Column- X Bridge BEH XP C18 (50
3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
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monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.12-8.16 (m, 1 H), 8.05-8.08 (m, 1 H),
7.50-7.57 (m, 4 H), 7.12-7.18 (m, 4 H), 6.08 (s, 1 H), 4.85 (s, 1 H), 3.97-4.10 (m, 1 H), 3.52-3.59 (m, 4 H), 3.08-3.20 (m,
2 H), 2.95-3.02 (m, 1 H), 2.69-2.74 (m, 1 H), 2.44-2.48 (m, 1 H), 1.18 (d, J=6.4 Hz, 3 H).

EXAMPLE 29

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0301]

[0302] To a stirred solution of (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (40 mg, 0.082 mmol) in DCM (5 mL) was added NCS (22.00 mg, 0.165 mmol). The
reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with water (5 mL). The reaction
mixture was diluted with ethyl acetate (3x10 mL). The combined organic layer was dried over anhydrous sodium sulfate,
filtered and evaporated under reduced pressure to yield a brown oil. The crude material was purified via preparative
HPLC with the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM
ammonium acetate pH-4.5 with acetic acid; Mobile Phase B: acetonitrile; Gradient: 30-100 % B over 15 minutes, then
a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined and dried via centrifugal
evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (18.0 mg, 42.0 % yield); LCMS: m/z = 520.2 (M+H); rt 2.475 min. LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17
(q, J=8.8 Hz, 2H), 7.55 (dd, J=10.5, 8.6 Hz, 2H), 7.57(dd, J=10.4, 8.7 Hz, 2H), 7.15 (td, J=8.8, 1.7 Hz, 4H), 4.86 (s, 1H),
3.85 (dd, J=12.0, 2.7 Hz,1H), 3.74-3.53 (m, 4H), 3.47-3.33 (m, 2H), 2.93 (t, J=9.5 Hz, 2H), 2.44 (d, J=11.5 Hz, 1H),1.04
(d, J=6.6 Hz, 3H).

EXAMPLE 30

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0303]
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[0304] To a stirred solution of (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (40 mg, 0.082 mmol) in acetonitrile (6 mL) at 0 °C was added 1-chloromethyl-4-
fluoro-1 4-diazoniabicyclo 2.2.2 octane bis(tetrafluoroborate) (37.9 mg, 0.107 mmol) in THF\H2O (0.510.5 mL) dropwise
at 0 °C. The reaction mixture was stirred for 1.5 h. The reaction mixture was slowly warmed to room temperature and
was stirred for another 1.5 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The
crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm
3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B:
95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: 0 minute hold at 10 % B, 10-40 % B over 25 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product
were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-
yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (2.2 mg, 5.3 % yield); LCMS: m/z = 504.2 (M+H);
rt 2.385 min. LC-MS Method: Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.11-8.19 (m, 2 H), 7.50-7.59 (m, 4 H), 7.11-7.20 (m, 4 H), 4.86 (s, 1 H), 3.49-3.65 (m, 6
H), 3.43 (br d, J=2.0 Hz, 1 H), 2.91-2.98 (m, 1 H), 2.72-2.79 (m, 1 H), 2.41-2.47 (m, 1 H), 1.15 (d, J=6.4 Hz, 3 H).

INTERMEDIATE 28

6-Bromo-3-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[0305]

[0306] To a stirred solution of 6-bromo-1-methyl-2,4-dioxo-1,2,3,4-tetrahydro-1,5-naphthyridine-3-carbonitrile (0.6 g,
2.14 mmol) in DCM (8 mL) were added TEA (0.896 mL, 6.43 mmol) and DMAP (0.026 g, 0.214 mmol) at 0 °C, followed
by the addition of trifluoromethanesulfonic anhydride (0.724 mL, 4.28 mmol). The reaction mixture was slowly warmed
to room temperature and was stirred for 3 h. The reaction was quenched with water (50 mL). The reaction mixture was
diluted with DCM (33100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure to yield a brown solid. The crude compound was triturated with DCM and hexane
(1:4) to yield 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (700 mg, 79
% yield) as a brown solid; LCMS: m/z = 414.1 (M+H); rt 0.65 min. LC-MS Method: Column- AQUITY UPLC BEH C18
(3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer:
10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.
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EXAMPLE 31

(R)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-
carbonitrile

[0307]

[0308] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (100 mg, 0.243 mmol) in acetonitrile (8 mL) were added DIPEA (0.127 mL, 0.728 mmol) and HCl salt of (R)-
1-(bis(4-fluorophenyl) methyl)-2-methylpiperazine (82 mg, 0.243 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 1 h. The reaction mixture was concentrated under high vacuum to yield a brown gum.
The crude compound was purified by ISCO® using 12 g silica gel column; 60-67 % ethyl acetate/ petroleum ether to
yield (R)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyrid-
ine-3-carbonitrile (90 mg, 42.7 % yield) as a brown gum; LCMS: m/z = 566.0 (M+2H); rt 2.23 min. LC-MS Method:
Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B:
Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute
hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 32

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile

[0309]

[0310] To a stirred solution of (R)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridine-3-carbonitrile (90 mg, 0.159 mmol) in NMP (5 mL) were added zinc (2.085 mg, 0.032
mmol) and zinc cyanide (37.4 mg, 0.319 mmol) under nitrogen. The nitrogen purging was continued for 3 min and dppf
(5.30 mg, 9.57 mmol) and Pd2(dba)3 (14.6 mg, 0.016 mmol) were added. The reaction mixture was heated up to 80 °C
over 5 min and was stirred for 4 h. The reaction mixture was filtered through celite bed and was concentrated under
high vacuum to yield a brown gum. The crude material was purified via preparative HPLC. HPLC Method: Column-
SUNFIRE C18 (150 mm x 19 mm ID, 5 mm); Mobile phase A: 10 mM Ammonium acetate in water; Mobile phase B:
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acetonitrile; Gradient: 40-60 % B over 3.0 minutes, flow rate 17 mL/min, then a 17 minute hold at 60-100 % B flow rate
17 mL/min. Fractions containing the product were combined and concentrated under high vacuum. Then sample was
diluted with (EtOH\H2O, 1:3) and was lyophilized overnight to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (50 mg, 61.4 % yield) as pale yellow solid.
LCMS: m/z = 511.2 (M+H); rt 3.520 min. LC-MS Method: Column-KINETEX-XB-C18 (75 x 3 mm- 2.6m); Mobile phase
A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile
(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5
mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26
(d, J=8.8 Hz, 1H), 8.15 (d, J=9.0 Hz, 1H), 7.56 (dd, J=11.9, 8.7 Hz, 2H), 7.57 (dd, J=11.7, 8.8 Hz, 2H), 7.16 (t, J=8.9
Hz, 4H), 4.90 (s, 1H), 4.10 (d,J=13.0 Hz, 1H), 4.01 (d, J=12.5 Hz, 1H), 3.86 (dd, J=12 2, 2.9 Hz, 1H), 3.66-3.55 (m,
1H),3.53 (s, 3H), 3.08-2.97 (m, 1H), 2.97-2.90 (m, 1H), 2.90 (s, 1H), 1.03 (d, J=6.6 Hz, 3H).

INTERMEDIATE 29

4,4’-(bromomethylene)bis(chlorobenzene).

[0311]

[0312] To a stirred solution of bis(4-chlorophenyl)methanol (0.75 g, 2.96 mmol) in DCM (10 mL) was added BBr3 in
DCM (3.6 mL, 3.60 mmol) dropwise at 0 °C. The reaction mixture was stirred for 1 h. The reaction was quenched with
water (50 mL) and was diluted with ethyl acetate (33100 mL). The combined organic layer was dried over anhydrous
sodium sulfate, filtered and evaporated under reduced pressure to yield 4,4’-(bromomethylene)bis(chlorobenzene) (700
mg, 74.8 % yield) as a brown solid. LC-MS Method: Column-KINETEX-XB-C18 (75 X 3 mm- 2.6 mm); Mobile phase A:
10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile
(2:98); Gradient: 40-100 % B over 25 minutes, flow rate 1.0 mL/min, then a 5 minute hold at 100 % B flow rate 1.5
mL/min; then Gradient: 100 % B over 2 minutes, flow rate 1.5 mL/min; Gradient: 100 % B over 4 minutes, flow rate 1.5
mL/min.

INTERMEDIATE 30

tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-1-carboxylate

[0313]

[0314] To a stirred solution of tert-butyl (R)-3-methylpiperazine-1-carboxylate (100 mg, 0.5 mmol) in acetonitrile (6
mL) was added DIPEA (0.262 mL, 1.5 mmol) and 4,4’-(bromomethylene)bis(chlorobenzene) (237 mg, 0.75 mmol). The
reaction mixture was heated up to 85 °C over 10 min and was stirred for 16 h. The reaction mixture was concentrated
under high vacuum to yield a brown gum. The crude compound was purified by ISCO® (using 24 g silica gel column;
using 8-12 % ethylacetate/petroleum ether) to yield tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-1-
carboxylate (180 mg, 83 % yield) as a brown gum; LCMS: m/z = 437.2 (M+H); rt 1.945 min. LC-MS Method: Column-
KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile
phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 80 % B over 0.5 minutes, flow rate 1.0 mL/min,
80-98% B over 2.5 minutes, flow rate 1.0 mL/min, then a 1.0 minute hold at 98% B flow rate 1.0 mL/min.
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INTERMEDIATE 31

(R)-1-(bis(4-chlorophenyl)methyl)-2-methylpiperazine, HCl

[0315]

[0316] To a stirred solution of tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-1-carboxylate (130 mg,
0.3 mmol) in HCl in dioxane (5.0 mL, 165 mmol). The reaction mixture was stirred at room temperature for 1 h. The
reaction mixture was concentrated under high vacuum to yield HCl salt of (R)-1-(bis(4-chlorophenyl)methyl)-2-methyl-
piperazine (105 mg, 95 % yield) as a brown solid; LCMS: m/z = 337.0 (M+H); rt 2.457 min. LC-MS Method: Column-
KINETEX-XB-C18 (75 X 3 mm- 2.6 mm); Mobile phase A: 0.1%TFA in Milli-Q water; Mobile phase B: 0.1%TFA in
acetonitrile; Gradient: 20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate
1.5 mL/min, 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 32

6-Cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[0317]

[0318] To a mixture of 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.3 g, 1.49 mmol),
DMAP (0.018 g, 0.15 mmol) and TEA (0.312 mL, 2.24 mmol) in DCM (30 mL) was added dropwise trifluoromethanesulfonic
anhydride (0.269 mL, 1.640 mmol) in DCM (3 mL) at 0 °C. The reaction mixture was stirred for 3 h. The reaction mixture
was diluted with DCM, washed with water, the organic layer was dried over Na2SO4, filtered and evaporated under
reduced pressure to yield 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.45 g,
81 % yield) as a pale yellow solid; LCMS: m/z = 334.2 (M+H); rt 1.40 min. LC-MS Method: Column-AQUITY UPLC BEH
C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer:
10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 34

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0319]
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[0320] To a stirred solution of (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (45 mg, 0.087 mmol) in acetonitrile (6 mL) at 0 °C was added 1-chloromethyl-4-
fluoro-1 4-diazoniabicyclo 2.2.2 octane bis(tetrafluoroborate) (40.0 mg, 0.113 mmol) in THF/H2O (0.5/0.5 mL) drop wise.
The reaction mixture was stirred for 1.5 h. The reaction mixture was slowly warmed to room temperature and was stirred
for another 1.5 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The crude material
was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: 10 minute hold at 10 % B, 10-40 % B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-fluoro-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1 mg, 2.2 % yield). LCMS: m/z = 536.2 (M+H); rt 2.69 min.
LC-MS Method: Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min;
Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile;
10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.21-8.09 (m, 2H), 7.52 (d, J=8.6 Hz, 2H), 7.56 (d, J=8.3 Hz,2H), 7.39 (dd, J=8.6, 2.2 Hz, 4H), 4.87
(s, 1H), 3.67-3.54 (m, 4H), 3.52 (d,J=12.5 Hz, 2H), 2.92 (d, J=14.4 Hz, 2H), 2.78 (d, 7=10.8 Hz, 1H), 1.15 (d, J=6.4 Hz,
3H). One proton merged with residual solvent peak.

INTERMEDIATE 33

tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-carboxylate

[0321]

[0322] To a stirred solution of tert-butyl (S)-3-methylpiperazine-1-carboxylate (2.0 g, 10 mmol) in acetonitrile (20 mL)
were added DIPEA (5.23 mL, 30 mmol) and 4,4’-(chloromethylene)bis(fluorobenzene) (3.57 g, 15 mmol). The reaction
mixture was heated up to 50 °C over 3 min and stirred for 16 h. The reaction mixture was concentrated under high
vacuum to yield crude product, which was purified by ISCO® (using 40 g silica gel column; using 8-12 % ethyl acetate/
petroleum ether) to yield tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-carboxylate (1.0 g, 24.9 %
yield) as a brown solid; LCMS: m/z = 403.3 (M+H); rt 3.01 min; LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm-
2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium
formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.
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INTERMEDIATE 34

(S)-1-(bis(4-fluorophenyl)methyl)-2-methylpiperazine

[0323]

[0324] To a stirred solution of tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-methylpiperazine-1-carboxylate (1.0 g,
2.485 mmol) in HCl in dioxane (3.0 mL, 12.00 mmol). The reaction mixture was stirred at room temperature for 2 h. The
reaction mixture was concentrated under high vacuum to yield a HCl salt of (S)-1-(bis(4-fluorophenyl)methyl)-2-meth-
ylpiperazine (0.7 g, 86 % yield) as a brown solid; LCMS: m/z -- 303.2 (M+H); rt 1.834 min. LC-MS Method: Column-
KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile
phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0
mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate
1.5 mL/min.

EXAMPLE 35

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0325]

[0326] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (70
mg, 0.210 mmol) in acetonitrile (8 mL) were added DIPEA (0.110 mL, 0.630 mmol) and HCl salt of (S)-1-(bis(4-fluor-
ophenyl)methyl)-2-methylpiperazine (71.2 mg, 0.21 mmol). The reaction mixture was heated up to 85 °C over 5 min and
was stirred for 2 h. The reaction mixture was filtered and was concentrated under high vacuum to yield a brown gum.
The crude material was purified via preparative HPLC with the following conditions: Column: Sunfire C18, 19 x 150 mm,
5 mm particles; Mobile Phase A: 10 mM ammonium acetate; Mobile Phase B: acetonitrile; Gradient: 30-100 % B over
20 minutes, then a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined and
dried via centrifugal evaporation to afford (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25 mg, 24.2 % yield); LCMS: m/z = 486.3 (M+H); rt 2.218 min. LC-MS
Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
tk) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=8.8 Hz, 1H), 7.63-7.42 (m,4H), 7.24-7.04 (m, 4H), 6.07 (s, 1H), 4.85 (s, 1H),
4.02 (d, J=11.7 Hz, 1H), 3.65-3.44 (m,4H), 3.23-3.04 (m, 2H), 3.04-2.93 (m, 1H), 2.79-2.64 (m, 2H),, 1.17 (d,J=6.4 Hz, 3H).
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EXAMPLE 36

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0327]

[0328] To a stirred solution of (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (30 mg, 0.062 mmol) in DCM (4 mL) was added NCS (16.50 mg, 0.124 mmol). The
reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with water (5 mL). The reaction
mixture was diluted with ethyl acetate (3 3 10 mL). The combined organic layer was dried over anhydrous sodium
sulfate, filtered and evaporated under reduced pressure to yield a brown oil. The crude material was purified via preparative
HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A:
5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 2 minute hold at 34% B, 34-75% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal
evaporation to yield (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (21 mg, 64.8 % yield); LCMS: m/z = 520.2 (M+H); rt 2.937 min. LC-MS Method: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17 (q, J=8.8 Hz,
2H), 7.55 (dd, J=10.5, 8.8 Hz, 2H), 7.57(dd, J=10.5, 8.8 Hz, 2H), 7.15 (td, J=8.8, 1.5 Hz, 4H), 4.86 (s, 1H), 3.85 (dd,
J=12.0, 2.7 Hz, 1H, 3.71-3.55 (m, 4H), 3.47-3.32 (m, 2H), 3.03-2.82 (m, 2H), 2.44 (d, J=11.5 Hz, 1H), 1.04(d, J=6.6 Hz, 3H).

EXAMPLE 37

(S)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-
carbonitrile

[0329]

[0330] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
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fonate (100 mg, 0.243 mmol) in acetonitrile (8 mL) were added DIPEA (0.127 mL, 0.728 mmol) and TFA salt of (S)-
1-(bis(4-fluorophenyl) methyl)-2-methylpiperazine (101 mg, 0.243 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 2 h. The reaction mixture was concentrated under high vacuum to yield a brown gum.
The crude compound was purified by ISCO® (using 12 g silica gel column; using 12-15 % ethyl acetate/ petroleum ether)
to yield (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridine-3-carbonitrile (100 mg, 67.9 % yield) as a brown solid; LCMS: m/z = 564.0 (M+H); rt 3.958 min. LC-MS Method:
Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile
(98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes,
flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1
minutes, flow rate 1.5 mL/min.

EXAMPLE 38

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile

[0331]

[0332] To a stirred solution of (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridine-3-carbonitrile (80 mg, 0.142 mmol) in NMP (5 mL) were added zinc (1.853 mg, 0.028
mmol) and zinc cyanide (33.3 mg, 0.283 mmol) under nitrogen. The nitrogen purging was continued for 3 min., dppf
(4.71 mg, 8.50 mmol) and Pd2(dba)3 (12.98 mg, 0.014 mmol) were added, and purging was continued for another 3 min.
The reaction mixture was heated up to 80 °C over 5 min and was stirred for 1 h. The reaction mixture was concentrated
under reduced pressure to yield a brown oil. The crude material was purified via preparative HPLC Method: Column-
Sunfire C18 (150 3 4.6 mm) 5 mm; Mobile phase A: 10 mM ammonium acetate plain in water; Mobile phase B: acetonitrile;
Gradient: 30-60 % B over 2.0 minutes, flow rate 20 mL/min, then a 18 minute hold at 60-100 % B flow rate 20 mL/min.
Fractions containing the product were combined and dried via centrifugal evaporation to yield (S)-8-(4-(bis(4-fluoroph-
enyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (20 mg, 27.1 %
yield); LCMS: m/z -= 511.2 (M+H); rt 2.158 min.LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm;
flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220
nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10
mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=8.8 Hz, 1H), 8.15 (d, J=8.8 Hz, 1H), 7.56 (dd,
J=11.9, 3.1 Hz, 2H), 7.56 (dd, J=14.2, 12.0 Hz, 2H), 7.16 (t, J=8.9 Hz, 4H), 4.91 (s, 1H), 4.10(d, J=13.2 Hz, 1H), 4.01
(d, J=12.2 Hz, 1H), 3.90-3.80 (m, 1H), 3.68-3.55 (m, 1H), 3.53 (s,3H), 3.09-2.97 (m, 1H), 2.92 (t, J=10.0 Hz, 1H), 2.57-2.52
(m, 1H), 1.04 (d,J=6.4 Hz, 3H).

EXAMPLES 39 AND 40

Methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate

[0333]
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[0334] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(130 mg, 0.39 mmol) in acetonitrile (8 mL) were added DIPEA (0.204 mL, 1.17 mmol) and HCl salt of methyl 1-(bis(4-
fluorophenyl)methyl) piperazine-2-carboxylate (149 mg, 0.390 mmol). The reaction mixture was heated up to 85 °C over
5 min and was stirred for 1 h at the same temperature. The reaction mixture was concentrated under reduced pressure
to yield a brown gum. The crude compound was purified by ISCO® (24 g silica gel column; using 60-64 % ethylace-
tate/petroleum ether) to yield methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl)piperazine-2-carboxylate (racemate) as a brown solid. Enantiomers were separated using chiral HPLC. Chiral
separation Method: Column-DAD-1: (R, R) Whelk-01 (250 3 4.6 mm), 5 mm; DAD-2: CHIRALPAK AD-H (250 x 4.6mm),
5m; Method: 4.0_50_120; Co- Solvent: 0.2% ammonia in methanol.
[0335] Example 39: Enantiomer 1: (14.2 mg, 35.1 % yield); LCMS: m/z = 530.2 (M+H); rt 2.210 min; LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15
(d, J=8.8 Hz, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.64-7.50 (m,2H), 7.43-7.29 (m, 2H), 7.23-7.05 (m, 4H), 6.14 (s, 1H), 5.17 (s,
1H), 4.78 (d, J=12.5 Hz,1H), 3.64 (d, J=11.0 Hz, 1H), 3.60 (s, 3H), 3.54 (s, 3H), 3.46-3.34 (m, 2H), 3.15 (dd, J=12.3,4.0
Hz, 1H), 3.04 (td, J=11.9, 3.3 Hz, 1H), 2.71-2.62 (m, 1H).
[0336] Example 40: Enantiomer 2; (15.4 mg, 38.1 % yield); LCMS: m/z = 530.2 (M+H); rt 2.210 min; LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15
(d, J=9.0 Hz, 1H), 8.08 (d, J=8.8 Hz, 1H), 7.57 (dd, J=8.8, 5.6 Hz, 2H), 7.43-7.32 (m, 2H), 7.25-7.05 (m, 4H), 6.14 (s,
1H), 5.17 (s, 1H), 4.78 (d,J=12.5 Hz, 1H), 3.64 (d, J=10.5 Hz, 1H), 3.60 (s, 3H), 3.54 (s, 3H), 3.45-3.36 (m, 2H), 3.15(dd,
J=12.6, 4.0 Hz, 1H), 3.09-2.99 (m, 1H), 2.71-2.63 (m, 1H).

INTERMEDIATE 35

1-(Bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid

[0337]

[0338] To a stirred solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (750
mg, 1.680 mmol) in tetrahydrofuran (6 mL) and water (3 mL) was added LiOH (201 mg, 8.40 mmol). The reaction mixture
was heated up to 60 °C over 5 min and was stirred for 36 h. The reaction mixture was concentrated under reduced
pressure, then acidified with 1.5 N HCl to adjust the pH to -6. The reaction was quenched with water (50 mL). The
reaction mixture was diluted with DCM (33100 mL). The combined organic layer was dried over anhydrous sodium
sulfate, filtered and evaporated under reduced pressure to yield 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl)pip-
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erazine-2-carboxylic acid (520 mg, 44.4 % yield) as a brown oil. LCMS: m/z = 431.5 (M-H); rt 1.45 min.LC-MS Method:
Column- AQU1TY UPLC BEH C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B:
Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute
hold at 100 % B, flow rate 0.7 mL/min.

INTERMEDIATE 36

tert-Butyl 4-(bis(4-fluorophenyl)methyl)-3-carbamoylpiperazine-1-carboxylate

[0339]

[0340] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl) piperazine-2-carboxylic acid (0.25
g, 0.58 mmol) in DMF (5 mL) were added DIPEA (0.303 mL, 1.73 mmol) and HATU (0.33 g, 0.87 mmol). The reaction
mixture was stirred for 5 min and ammonium chloride (0.046 g, 0.87 mmol) was added. The reaction mixture was stirred
at room temperature for 3 h. The reaction was quenched with water (50 mL) and was diluted with ethyl acetate (33100
mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced
pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-carbamoylpiperazine-1-carboxylate (280 mg, 43.8 % yield)
as a brown gum. LCMS: m/z = 432.4 (M+H); rt 1.78 min. LC-MS Method: Column- AQUITY UPLC BEH C18 (3.0 3 50
mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM
ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

INTERMEDIATE 37

1 -(Bis(4-fluorophenyl)methyl)piperazine-2-carboxamide, HCl

[0341]

[0342] A solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-carbamoylpiperazine-1-carboxylate (200 mg, 0.464
mmol) in HCl in dioxane (1.0 mL, 4.00 mmol) was stirred at room temperature for 1 h. The reaction mixture was con-
centrated under high vacuum to yield HCl salt of 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxamide (200 mg, 64.5
% yield) as a brown solid. LCMS: m/z = 332.3 (M+H); rt 1.06 min. LC-MS Method: Column- AQUITY UPLC BEH C18
(3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10
mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLES 41 AND 42

1 -(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5 -naphthyridin-4-yl)piperazine-2-carboxamide

[0343]
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[0344] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (80
mg, 0.24 mmol) in acetonitrile (9 mL) were added DIPEA (0.13 mL, 0.72 mmol) and HCl salt of 1-(bis(4-fluorophenyl)me-
thyl)piperazine-2-carboxamide (88 mg, 0.24 mmol). The reaction mixture was heated up to 85 °C over 5 min and was
stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield a brown gum. The crude material
was purified via preparative HPLC with the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles;
Mobile Phase A: 10 mM ammonium acetate pH-4.5 with acetic acid; Mobile Phase B: acetonitrile; Gradient: 20-100 %
B over 16 minutes, then a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined
and dried via centrifugal evaporation to yield product as enantiomeric mixture. Enantiomers were separated using chiral
HPLC. Chiral separation method: Column: Lux Cellulose-4 (250 X 4.6) mm, 5.0 mm; Isocratic Mode, Co-Solvent: 0.2%
NH4OH in methanol +acetonitrile (1:1); Co-Solvent percentage: 50 %, Column Temperature: 30 °C; Back Pressure: 100
bars; Total Flow rate: 4 g/min. of enantiomeric mixture afforded Enantiomer 1 and Enantiomer 2.
[0345] Example 41: Enantiomer 1 (3.6 mg, 2.9 % yield); LCMS: m/z = 515.2 (M+H); rt 1.788 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.47
(s, 1 H), 8.13-8.17 (m, 1 H), 8.04-8.08 (m, 1 H), 7.63-7.76 (m, 1 H), 7.54-7.63 (m, 4 H), 7.15 (m, J=8.8, 8.8, 3.9 Hz, 4
H). 6.04 (s, 1 H), 5.33 (s, 1 H), 4.18 (br d, J=9.5 Hz, 1 H), 3.72-3.81 (m, 1 H), 3.62-3.70 (m, 1 H), 3.52 (s, 3 H), 3.20-3.27
(m, 2 H), 3.15-3.18 (m, 1 H), 2.54-2.57 (m, 1 H).
[0346] Example 42: Enantiomer 2: (4.1 mg, 3.3 % yield); LCMS: m/z = 515.2 (M+H); rt 1.788 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.47
(s, 1 H), 8.13-8.16 (m, 1 H), 8.04-8.08 (m, 1 H), 7.70-7.75 (m, 1 H), 7.54-7.64 (m, 4 H), 7.13-7.19 (m, 4 H), 6.04 (s, 1
H), 5.33 (s, 1 H), 4.15-4.22 (m, 1 H), 3.73-3.80 (m, 1 H), 3.62-3.70 (m, 1 H), 3.52 (s, 3 H), 3.35-3.40 (m, 1 H), 3.14-3.29
(m, 3 H).

EXAMPLE 43

8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0347]
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[0348] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)piperazine-2-carboxamide (0.02 g, 0.039 mmol) in DCM (5 mL) was added TEA (0.022 mL, 0.155 mmol) at 0 °C,
followed by the addition of TFAA (10.98 mL, 0.078 mmol). The reaction mixture was warmed to room temperature and
was stirred for 1 h. The reaction mixture was concentrated under reduced pressure. The crude material was purified via
preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Gradient: a 2 minute hold at 30 % B, 30-75% B over 25 minutes, then a 5 minute hold at 100 % B;
Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing
the product were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (5.2 mg, 25.9 % yield); LCMS: m/z = 497.2 (M+H);
rt 2.056 min; LC-MS Method: Column- 3 Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.18 (d, J=8.8 Hz, 1H), 8.11 (d, J=9.0 Hz, 1H), 7.63 (dd, J=8.6, 5.4 Hz, 2H), 7.55 (dd, J=8.9.
5.5 Hz, 2H), 7.29-7.11 (m, 4H), 6.17 (s, 1H), 4.69-4.57(m, 2H), 4.01 (s, 1H), 3.81 (d, J=10.3 Hz, 1H), 3.60-3.49 (m, 3H),
3.11 (dd, J=13.1, 2.8 Hz, 1H), 3.07-2.98 (m, 1H), 2.83 (d, J=11.7 Hz, 1H), 2.57-2.53 (m, 1H).

EXAMPLES 44 AND 45

8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0349]

[0350] Example 43 was separated into two enantiomers using chiral HPLC. Chiral separation method: Method: Column-
Lux-cellulose C4 (250 3 21.2) mm, 5 micron; M. Phase A: M. Phase B: 0.1%DEA in acetonitrile: methanol (10:90); Flow:
21 mL/min; Gradient: 0-100 %B over 20 minutes.
[0351] Example 44: Enantiomer 1: (7.5 mg, 9.6 % yield); LCMS: m/z = 497.3 (M+H); rt 1.977 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm
8.15-8.20 (m, 1 H), 8.06-8.15 (m, 1 H), 7.60-7.65 (m, 2 H), 7.53-7.57 (m, 2 H), 7.20 (td, J=8.9, 6.7 Hz, 4 H), 6.16 (s, 1
H), 4.60-4.68 (m, 2 H), 3.99-4.02 (m, 1 H), 3.78-3.87 (m, 1 H), 3.55 (s, 3 H), 3.09-3.15 (m, 1 H), 2.99-3.07 (m, 1 H),
2.80-2.86 (m, 1 H), 2.54-2.58 (m, 1 H).
[0352] Example 45: Enantiomer 2: (7.5 mg, 9.6 % yield); LCMS: m/z = 497.3 (M+H); rt 1.977 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.16-8.20 (m, 1 H), 8.09-8.13 (m, 1 H), 7.60-7.65 (m, 2 H), 7.52-7.57 (m, 2 H), 7.16-7.24 (m, 4 H), 6.16 (s, 1 H), 4.60-4.66
(m, 2 H), 3.99-4.02 (m, 1 H), 3.79-3.86 (m, 1 H), 3.55 (s, 3 H), 3.09-3.14 (m, 1 H), 2.98-3.07 (m, 1 H), 2.82 (s, 1 H),
2.54-2.58 (m, 1 H).
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INTERMEDIATE 38

tert-Butyl 4-(bis(4-fluorophenyl)methyl)-3-(cyclopropylcarbamoyl)piperazine-1-carboxylate

[0353]

[0354] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl) piperazine-2-carboxylic acid (0.15
g, 0.347 mmol) in DMF (5 mL) were added DIPEA (0.182 mL, 1.041 mmol) and HATU (0.198 g, 0.520 mmol). The
reaction mixture was stirred for 5 min and cyclopropanamine (0.020 g, 0.347 mmol) was added. The reaction mixture
was stirred at room temperature for 3 h. The reaction was quenched with water (50 mL) and was extracted with ethyl
acetate (33100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(cyclopropylcarbamoyl)piperazine-1-carbox-
ylate (200 mg, 51.4 % yield) as a brown gum. LCMS: m/z = 472.5 (M+H); rt 1.91 min. LC-MS Method: Column- AQUITY
UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B,
flow rate 0.7 mL/min.

INTERMEDIATE 39

1-(Bis(4-fluorophenyl)methyl)-N-cyclopropylpiperazine-2-carboxamide, HCl

[0355]

[0356] To a stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(cyclopropylcarbamoyl)piperazine-1-carboxy-
late (0.11 g, 0.233 mmol) in HCl in dioxane (1.5 mL, 49.4 mmol). The reaction mixture was stirred at room temperature
for 1h. The reaction mixture was concentrated under high vacuum to yield 1-(bis(4-fluorophenyl) methyl)-N-cyclopropyl-
piperazine-2-carboxamide, HCl (0.11 g, 79 % yield) as a brown solid. LCMS: m/z = 372.2 (M+H); rt 2.276 min. LC-MS
Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: ace-
tonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4
minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over
0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 46 TO 48

1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-
2-carboxamide

[0357]



EP 3 814 348 B9

98

5

10

15

20

25

30

35

40

45

50

55

[0358] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (80
mg, 0.240 mmol) in acetonitrile (9 mL) were added DIPEA (0.126 mL, 0.72 mmol) and HCl salt of 1-(bis(4-fluorophe-
nyl)methyl)-N-cyclopropylpiperazine-2-carboxamide (144 mg, 0.24 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield a brown
gum. A sample of the crude material was purified via preparative HPLC with the following conditions: Column: Waters
XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 5 minute hold at 20 % B, 20-55%
B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evap-
oration to yield racemic 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyndin-4-yl)-N-
cyclopropylpiperazine-2-carboxamide (Example 46), followed by chiral separation afford enantiomers 1 and 2. Chiral
separation method: Method: Column-DAD-1 Cellulose-2 (250 3 4.6) mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm,
5 micron; M. Phase: 0.1% DEA in acetonitrile: IPA(70:30); Flow rate: 2.0 mL/min.
[0359] Example 47: Enantiomer 1: (12.9 mg, 9.5 % yield); LCMS: m/z = 555.3 (M+H); rt 1.979 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.16
(d, J=8.8 Hz, 1 H), 8.04-8.09 (m, 1 H), 7.98 (d, J=3.7 Hz, 1 H), 7.55 (dd, J=8.6, 5.6 Hz, 2 H), 7.46 (dd, J=8.6, 5.6 Hz, 2
H), 7.11-7.18 (m, 4 H), 6.03 (s, 1 H), 5.21 (s, 1 H), 4.22-4.35 (m, 1 H), 3.67-3.75 (m, 1 H), 3.59-3.65 (m, 1 H), 3.52 (s,
3 H), 3.33-3.39 (m, 1 H), 3.22-3.30 (m, 1 H), 3.13-3.16 (m, 1 H), 2.52-2.54 (m, 1 H), 2.45-2.48 (m, 1 H), 0.48-0.61 (m,
2 H), 0.18-0.35 (m, 2 H).
[0360] Example 48: Enantiomer 2: (12.9 mg, 9.64 % yield); LCMS: m/z = 555.3 (M+H); rt 1.980 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16
(d, J=8.8 Hz, 1H), 8.07 (d, J=9.0 Hz, 1H), 7.98 (d, J=3.7Hz, 1H), 7.55 (dd, J=8.4, 5.7 Hz, 2H), 7.46 (dd, J=8.8, 5.6 Hz,
2H), 7.15 (td, J=8.8, 2.0 Hz, 4H),6.03 (s, 1H), 5.21 (s, 1H), 4.39-4.23 (m, 1H), 3.78 (dt, J=12.2, 6.0 Hz, 1H), 3.68 (br. s.,
1H),3.62 (dd, J=13.1, 3.5 Hz, 1H), 3.53 (s, 3H), 3.38 (br. s., 1H), 3.30-3.22 (m, 1H), 3.15 (t, J=3.8Hz, 1H), 2.47 (br. s.,
1H), 0.61-0.44 (m,2H),0.35-0.17 (m, 2H).

EXAMPLE 49

Methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxylate

[0361]
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[0362] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (120 mg, 0.291 mmol) in acetonitrile (8 mL) were added DIPEA (0.153 mL, 0.873 mmol) and HCl salt of methyl
1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate (111 mg, 0.291 mmol). The reaction mixture was heated up to
85 °C over 5 min and was stirred for 1 h. The reaction mixture was concentrated under high vacuum to yield a brown
gum. The crude compound was purified by ISCO® (using 12 g silica gel column; using 12-15 % ethyl acetate/ petroleum
ether) to yield methyl 1-(bis(4-fluorophenyl)methyl)4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-2-carboxylate (120 mg, 0.197 mmol, 67.7 % yield) as a brown solid. LCMS: m/z -= 608.1 (M+H); rt 2.37
min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min;
Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile;
10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz,
DMSO-d6) δ ppm 7.95 (d, J=9.0 Hz, 1H), 7.89 (d, J=9.0 Hz, 1H), 7.60 (dd, J=8.8, 5.6 Hz, 2H), 7.46 (dd, J=8.6, 5.6 Hz,
2H), 7.16 (q, J=8,9 Hz, 4H), 5.23 (s, 1H), 4.44 (d,J=12.7 Hz, 1H), 4.20 (d, J=12.0 Hz, 1H), 3.64-3.48 (m, 6H), 3.46 (s,
3H), 3.37 (br. s., 1H),2.73-2.63 (m, 1H).

EXAMPLES 50 TO 51

methyl 1 -(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0363]

[0364] To a stirred solution of methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1 -methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)piperazine-2-carboxylate (100 mg, 0.164 mmol) in NMP (3 mL) were added zinc (2.149 mg, 0.033
mmol) and zinc cyanide (38.6 mg, 0.329 mmol) under nitrogen. The nitrogen purging was continued for 3 min, dppf (5.47
mg, 9.86 mmol) and Pd2(dba)3 (15.05 mg, 0.016 mmol) were added, and purging was continued for another 3 min. The
reaction mixture was heated up to 80 °C over 5 min and was stirred for 1 h. The reaction was quenched with saturated
ammonium chloride solution (5 mL). The reaction mixture was extracted with ethyl acetate (3x10 mL). The combined
organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to yield a brown
oil. The crude material was purified via preparative HPLC (Method) Method: Column- Lux-cellulose C4 (250 3 21.2)
mm, 5 micron; M. phase A: M. Phase B: 0.1% DEA in acetonitrile: methanol (70:30); Flow: 21 mL/min; Gradient: 0-100
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%B over 20 minutes. Fractions containing the product were combined and dried via centrifugal evaporation to yield
product as an enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation method: Column-
X-Bridge Phenyl (250 mm 3 19 mm ID, 5 mm); Mobile phase A: Buffer: 10 mM ammonium acetate in water pH-4.5;
Mobile phase B: acetonitrile; Gradient: 50-80 % B over 20 minutes, flow rate 17 mL/min.
[0365] Example 50: Enantiomer 1: (6.4 mg, 0.011 mmol, 6.9 % yield); LCMS: m/z = 555.2 (M+H); rt 2.179 min; LC-
MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.26 (d, J=8.8 Hz, 1H), 8.16 (d, J=8.8 Hz, 1H), 7.61 (dd, J=8.8, 5.6 Hz, 2H), 7.47 (dd, J=8.8, 5.6 Hz, 2H),
7.26-7.04 (m, 4H), 5.21 (s, 1H), 4.53 (d, J=13.0 Hz, 1H), 4.18 (d, J=11.2 Hz, 1H), 3.97 (dd, J=13.3, 3.5 Hz, 1H), 3.72-3.52
(m, 5H),3.48 (s, 3H), 3.38-3.32 (m, 1H), 2.69 (d, J=12.5 Hz, 1H).
[0366] Example 51: Enantiomer 2: (7.4 mg, 8.0 % yield); LCMS: m/z = 555.2 (M+H); rt 2.179 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 m; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0
% Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26
(d, J=9.0 Hz, 1H), 8.16 (d, J=9.0 Hz, 1H), 7.61 (dd, J=8.7, 5.5 Hz, 2H), 7.47 (dd, J=8.7, 5.7 Hz, 2H), 7.16 (q, J=9.0 Hz.
4H), 5.21 (s, 1H), 4.53 (d,J=13.2 Hz, 1H), 4.18 (d, J=12.0 Hz, 1H), 3.97 (dd, J=13.1, 3.8 Hz, 1H), 3.66-3.50 (m, 5H),3.48
(s, 3H), 3.37-3.32 (m, 1H), 2.69 (d, J=12.0 Hz, 1H).

INTERMEDIATE 40

1-(bis (4-fluorophenyl)methyl)piperazine-2-carboxylic acid, HCl

[0367]

[0368] A stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl) piperazine-2-carboxylic acid (190 mg,
0.439 mmol) in HCl in dioxane (1.0 mL, 4.00 mmol) was stirred at room temperature for 1 h. The reaction mixture was
concentrated under high vacuum to yield HCl salt of 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylic acid (145 mg,
80.0 % yield) as a brown solid. LCMS: m/z = 333.2 (M+H); rt 2.99 min. LC-MS Method: Column-KINETEX-XB-C18 (75
3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM
ammonium formate in water: acetonitrile(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6
minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 52

1 -(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylic acid

[0369]
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[0370] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (180 mg, 0.437 mmol) in acetonitrile (8 mL) were added DIPEA (0.229 mL, 1.310 mmol) and HCl salt of 1-(bis(4-
fluorophenyl) methyl)piperazine-2-carboxylic acid (161 mg, 0.437 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 1 h. The reaction mixture was concentrated under high vacuum to yield a brown gum.
The crude compound was purified by ISCO® (using 12 g silica gel column; using 62-65 % ethyl acetate/ petroleum ether)
to yield 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxylic acid (150 mg, 48.5 % yield). LCMS: m/z = 594.1 (M+H); rt 1.73 min; LC-MS Method: Column-KINETEX-
XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase
B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min,
then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5
mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 12.47-12.69 (m, 1 H), 7.94-7.96 (m, 1 H), 7.86-7.93 (m, 1 H), 7.58-7.66
(m, 2 H), 7.43-7.49 (m, 2 H), 7.16 (s, 4 H), 5.39 (s, 1 H), 4.41-4.55 (m, 1 H), 4.27-4.37 (m, 1 H), 3.87-3.99 (m, 1 H),
3.40-3.54 (m, 6 H), 2.63-2.69 (m, 1 H).

EXAMPLES 53-54

1 -(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxyl-
ic acid

[0371]

[0372] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxylic acid (80 mg, 0.135 mmol) in NMP (5 mL) were added zinc (1.760 mg, 0.027
mmol) and zinc cyanide (31.6 mg, 0.269 mmol) under nitrogen. The nitrogen purging was continued for 3 min., dppf
(4.48 mg, 8.08 mmol) and Pd2(dba)3 (12.32 mg, 0.013 mmol) were added, and purging was continued for another 3 min.
The reaction mixture was heated up to 80 °C over 5 min and was stirred for 1 h. The reaction was quenched saturated
ammonium chloride solution (5 mL) and was extracted with ethyl acetate (3x10 mL). The combined organic layer was
dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to yield a brown oil. The crude
material was purified via preparative HPLC: Method: Column- Sunfire C18 (250 3 4.6 mm) 5 mm; Mobile phase A: 10
mM ammonium acetate; Mobile phase B: acetonitrile; Gradient: 40 % B over 2.0 minutes, flow rate 1 mL/min, 40-80 %
B over 13 minutes, 80-100 %B over 15 minutes, then a 1 minute hold at 100 % B flow rate 1 mL/min. Fractions containing
the product were combined and dried via centrifugal evaporation to yield product as Enantiomeric mixture. The enanti-
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omers were separated using chiral HPLC. Chiral separation method: Method: Column-DAD-1 Cellulose-2 (250 3 4.6)
mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 micron; M. Phase: 0.1% DEA in acetonitrile: IPA (90:10); Flow
rate: 2.0 mL/min.
[0373] Example 53: Enantiomer 1: (6.8 mg, 9.0 % yield); LCMS: m/z = 541.3 (M+H); rt 1.760 min; LC-MS: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.08 (d, J=8.8 Hz,
1H), 8.03 (d, J=8.8 Hz, 1H), 7.60(dd, J=8.7, 5.5 Hz, 2H), 7.52-7.38 (m, 2H), 7.12-6.96 (m, 4H), 5.51 (s, 1H), 4.68 (d,
J=13.7Hz, 1H), 4.45 (d, J=11.0 Hz, 1H), 4.07 (d, J=11.2 Hz, 1H), 3.76-3.56 (m, 5H), 3.42 (br. s., 1H), 2.76 (d, J=12.0
Hz, 1H).
[0374] Example 54: Enantiomer 2: (11.2 mg, 14.78 % yield); LCMS: m/z = 541.2 (M+H); rt 1.759 min; LC-MS: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.10 (d, J=8.8 Hz,
1H), 8.05 (d, J=8.8 Hz, 1H), 7.60(dd, J=8.7, 5.5 Hz, 2H), 7.49 (dd, J=8.4, 5.5 Hz, 2H), 7.07 (q, J=8.8 Hz, 4H), 5.43 (s,
1H), 4.69(d, J=12.7 Hz, 1H), 4.44 (d, J=12.5 Hz, 1H), 4.07 (d, J=10.5 Hz, 1H), 3.76 (d, J=6.6 Hz, 1H),3.72-3.61 (m, 3H),
3.57 (t, J=9.7 Hz, 2H), 3.25 (d, J=7.6 Hz, 1H).

EXAMPLE 55

1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic ac-
id

[0375]

[0376] To a stirred solution of methyl 1-(bis (4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)piperazine-2-carboxylate (200 mg, 0.378 mmol) in DMF (8 mL) was added lithium chloride (160 mg, 3.78
mmol). The reaction mixture was heated up to 150 °C over 10 min on a microwave and was stirred for 1.5 h. The reaction
mixture was filtered through a celite bed and was concentrated under high vacuum to yield a brown gum (180 mg, 92
% yield). The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge
C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 10 % B, 10-40 % B over
25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection
was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to
yield 1-(bis(4-fluorophenyl)mεthyl)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxy-
lic acid (7.1 mg, 34.8 % yield); LCMS: m/z = 516.2 (M+H); rt 1.616 min; LC-MS: Column- X Bridge BEH XP C18 (50 3
2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm12.43 (br. s., 1H), 8.15 (d, J=88 Hz, 1H),
8.07 (d, J=8.8 Hz,1H), 7.57 (dd, J=8.7, 5.5 Hz, 2H), 7.40 (dd, J=8.8. 5.6 Hz, 2H), 7.24-7.03 (m, 4H), 6.13 (s, 1H), 5.33
(s, 1H), 4.48 (d, J=9.5 Hz, 1H), 4.02 (d, J=13.4 Hz, 1H), 3.53 (s, 3H), 3.42-3.33 (m,3H), 3.11-2.99 (m, 1H), 2.60-2.54
(m, 1H).
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EXAMPLE 56

1 -(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxamide

[0377]

[0378] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (150 mg, 0.364 mmol) in acetonitrile (8 mL) were added DIPEA (0.191 mL, 1.092 mmol) and HCl salt of 1-(bis(4-
fluorophenyl) methyl)piperazine-2-carboxamide (134 mg, 0.364 mmol). The reaction mixture was heated up to 85 °C
over 5 min and stirred for 1 h. The reaction was quenched with water (50 mL) and was extracted with ethyl acetate
(3x100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced
pressure to yield 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-2-carboxamide (170 mg, 26 % yield) as a brown gum. LCMS: m/z = 595.3 (M+H); rt 1.69 min. LC-MS
Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile
phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a
0.2 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLES 57 TO 58

1-(bis (4-fluorophenyl)methyl)-4-(3,6-dicyano-1 -methyl -2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxa-
mide

[0379]

[0380] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxamide (80 mg, 0.135 mmol) in NMP (5 mL) were added zinc (1.763 mg, 0.027
mmol) and zinc cyanide (31.7 mg, 0.270 mmol) under nitrogen. The nitrogen purging was continued for 3 min and dppf
(4.48 mg, 8.09 mmol) and Pd2 (dba)3 (12.34 mg, 0.013 mmol) were added. Purging was continued for another 3 min.
The reaction mixture was heated up to 80 °C over 5 min and was stirred for 1 h. The reaction was quenched saturated
ammonium chloride solution (5 mL). The mixture was extracted with ethyl acetate (3x10 mL). The combined organic
layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to yield a brown oil.
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The crude material was purified to yield product as enantiomeric mixture via preparative HPLC (Method) Column: Inersil
ODS (250 mm 3 20 mm ID, 5 mm); Mobile phase A=Buffer: 0.1%TFA in H2O; Mobile phase B= acetonitrile; Flow rate:
17 mL/min; Gradient: 20-40 %B over 2 minutes, 40-80 %B over 13 minutes, 80-100 %B over 1 minute. Enantiomers
were separated using chiral HPLC. Chiral separation method: Method: Column-DAD-1 Cellulose-2 (250 3 4.6) mm, 5
micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 micron; M. Phase: 0.1% DEA in acetonitrile: IPA(70:30); Flow rate: 2.0
mL/min.
[0381] Example 57: Enantiomer 1: (1.0 mg, 1.4 % yield); LCMS: m/z = 540.3 (M+H); rt 1.707 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.24-8.27 (m, 1 H), 8.15 (d, J=9.0 Hz, 1 H), 7.85 (s, 1 H), 7.66-7.77 (m, 4 H), 7.28 (s, 1 H), 7.13-7.20 (m, 4 H), 5.51 (s,
1 H), 4.36-4.44 (m, 1 H), 4.06-4.16 (m, 2 H), 3.65-3.73 (m, 1 H), 3.49-3.58 (m, 4 H), 3.21-3.25 (m, 1 H), 2.69-2.75 (m, 1 H).
[0382] Example 58: Enantiomer 2: (1.2 mg, 1.7 % yield); LCMS: m/z = 540.3 (M+H); rt 1.707 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.24-8.28 (m, 1 H), 8.15 (d, J=9.0 Hz, 1 H), 7.84-7.87 (m, 1 H), 7.66-7.77 (m, 4 H), 7.27-7.30 (m, 1 H), 7.13-7.19 (m, 4
H), 5.51 (s, 1 H), 4.36-4.42 (m, 1 H), 4.05-4.16 (m, 2 H), 3.64-3.72 (m, 1 H), 3.49-3.57 (m, 4 H), 3.21-3.24 (m, 1 H),
2.70-2.75 (m, 1 H).

INTERMEDIATE 41

1-(bis(4-fluorophenyl)methyl)-N-cyclopropylpiperazine-2-carboxamide, HCl

[0383]

[0384] A stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(cyclopropylcarbamoyl)piperazine-1-carboxylate
(140 mg, 0.297 mmol) in HCl in dioxane (1.5 mL, 49.4 mmol) was stirred at room temperature for 1 h. The reaction
mixture was concentrated under high vacuum to yield HCl salt of 1-(bis(4-fluorophenyl) methyl)-N-cyclopropylpiperazine-
2-carboxamide (100 mg, 83 % yield) as a brown solid. LCMS: m/z = 372.4 (M+H); rt 1.21 min. LC-MS Method: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 0.1% TFA; Solvent B: 5 % water:
95 % acetonitrile; 0.1% TFA).

EXAMPLE 59

1 -(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropyl-
piperazine-2-carboxamide

[0385]
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[0386] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (150 mg, 0.364 mmol) in acetonitrile (8 mL) were added DIPEA (0.191 mL, 1.092 mmol) and HCl salt of 1-(bis(4-
fluorophenyl) methyl)-N-cyclopropylpiperazine-2-carboxamide (148 mg, 0.364 mmol). The reaction mixture was heated
up to 85 °C over 5 min and was stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield
a brown gum. The crude compound was purified by ISCO® (using 12 g silica gel column; using 60-64 % ethylacetate/
petroleum ether) to yield 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl)-N-cyclopropylpiperazine-2-carboxamide (80 mg, 21.9 % yield) as a brown solid. LCMS: m/z = 635.3 (M+H); rt
1.88 min. LC-MS: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in
water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile(2:98); Gradient: 20-100 %
B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20
% B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 60 TO 61

1-(bis(4-fluorophenyl)methyl)-N-cyclopropyl-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxamide

[0387]

[0388] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxamide (80 mg, 0.126 mmol) in NMP (5 mL) were added zinc (1.651
mg, 0.025 mmol) and zinc cyanide (29.7 mg, 0.253 mmol) under nitrogen. The nitrogen purging was continued for 3 min
and dppf (4.20 mg, 7.58 mmol) and Pd2(dba)3 (11.56 mg, 0.013 mmol) were added. Purging was continued for another
3 min. The reaction mixture was heated up to 80 °C over 5 min and was stirred for 1 h. The reaction was quenched with
saturated ammonium chloride solution (5 mL). The reaction mixture was extracted with ethyl acetate (3x10 mL). The
combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to
yield a brown oil. The crude material was purified via preparative HPLC. Method: Column- Sunfire C18 (150 3 19 mm)
5 mm; Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 50-68 % B over 19
minutes, flow rate 17 mL/min. Enantiomers were separated using chiral HPLC. Chiral separation method: Method:
Column-DAD-1 Cellulose-2 (250 3 4.6) mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 mm; M. Phase: 0.1% DEA
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in acetonitrile; Flow rate: 2.0 mL/min.
[0389] Example 60: Enantiomer 1: (4 mg, 5.46 % yield); LCMS: m/z = 580.3 (M+H); rt 1.894 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26
(d, J=9.0 Hz, 1H), 8.22-8.02 (m, 2H), 7.68 (dd, J=11.7,8.6 Hz, 2H), 7.70 (dd, J=11.6, 8.7 Hz, 2H), 7.28-7.05 (m, 4H),
5.42 (s, 1H), 4.36 (d, J=12.7 Hz,1H), 4.16 (dd, J=13.2, 3.7 Hz, 1H), 4.05 (d, J=13.9 Hz, 1H), 3.67 (t, J=10.8 Hz, 1H),
3.54 (s,3H), 3.45 (t, J=10.4 Hz, 1H), 3.23 (br. s., 1H), 2.68-2.61 (m, 1H), 2.49-2.44 (m, 1H), 0.67-0.48 (m, 2H), 0.47-0.37
(m, 1H), 0.36-0.27 (m, 1H).
[0390] Example 61: Enantiomer 2: (4 mg, 5.5 % yield); LCMS: m/z -= 580.3 (M+H); rt 1.894 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26
(d, J=88 Hz, 1H), 8.20-8.03 (m, 2H), 7.68 (dd, J=11.6,8.4 Hz, 2H), 7.70 (dd, J=11.6, 8.7 Hz, 2H), 7.16 (td, J=8.8, 1.5
Hz, 4H), 5.42 (s, 1H), 4.36 (d,J=11.5 Hz, 1H), 4.16 (dd, J=13.2, 3.4 Hz, 1H), 4.05 (d, J= 13.9 Hz, 1H), 3.67 (t, J=10.6
Hz, 1H),3.54 (s, 3H), 3.45 (t, J=10.4 Hz, 1H), 3.23 (br. s., 1H), 2.71-2.61 (m, 1H), 2.48-2.42 (m, 1H),0.65-0.49 (m, 2H),
0.47-0.40 (m, 1H), 0.36-0.23 (m, 1H).

INTERMEDIATE 42

1-(tert-Butyl) 3-isopropyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate

[0391]

[0392] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl) piperazine-2-carboxylic acid (250
mg, 0.578 mmol) in DMF (8 mL) were added K2CO3 (80 mg, 0.578 mmol) and 2-iodopropane (0.347 mL, 3.47 mmol).
The reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with water (50 mL). The
mixture was extracted with ethyl acetate (33100 mL). The combined organic layer was dried over anhydrous sodium
sulfate, filtered and evaporated under reduced pressure to yield (270 mg, 84 % yield) as a brown oil. LCMS: m/z = 475.5
(M+H); rt 1.60 min. LC-MS Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer:
acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B
over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

INTERMEDIATE 43

Isopropyl 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl

[0393]
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[0394] A stirred solution of 1-(tert-butyl) 3-isopropyl 4-(bis(4-fluorophenyl)methyl) piperazine- 1,3-dicarboxylate (270
mg, 0.569 mmol) in HCl in dioxane (1.5 mL, 6.00 mmol) was stirred at room temperature for 1 h. The reaction mixture
was concentrated under high vacuum to yield HCl salt of isopropyl 1-(bis(4-fluorophenyl)methyl) piperazine-2-carboxylate
(230 mg, 90 % yield) as a brown solid. LCMS: m/z = 375.2 (M+H); rt 1.606 min. LC-MS Method: Column-KINETEX-XB-
C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10
mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then
a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 62 TO 63

Isopropyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate

[0395]

[0396] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-l,5-naphthyridin-4-yl trifluoromethanesulfonate
(100 mg, 0.300 mmol) in acetonitrile (8 mL) were added DIPEA (0.157 mL, 0.900 mmol) and HCl salt of isopropyl 1-(bis(4-
fluorophenyl)methyl) piperazine-2-carboxylate (123 mg, 0.300 mmol). The reaction mixture was heated up to 85 °C over
5 min and was stirred for 1 h. The reaction mixture was filtered and was concentrated under high vacuum to yield a
brown gum. The crude material was purified via preparative HPLC. Method: Column- SUNFIRE C18 (150 mm 3 19 mm
ID,5 mm); Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 40-60 % B over
3.0 minutes, flow rate 17 mL/min, then a 17 minute hold at 60-100 % B flow rate 17 mL/min. To afford the product as
enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation: Method: Column-DAD-1 Cel-
lulose-2 (250 3 4.6) mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 micron; M. Phase: 0.1% DEA in methanol;
Flow rate: 2.0 mL/min.
[0397] Example 62: Enantiomer 1: (17.5 mg, 10.0 % yield); LCMS: m/z = 558.3 (M+H); rt 2.156 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16
(d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.57 (dd, J=8.8, 5.4 Hz, 2H), 7.43-7.30 (m, 2H), 7.23-7.06 (m, 4H), 6.12 (s,
1H), 5.20 (s, 1H), 4.74 (dt, J=12.5, 6.3 Hz, 1H), 4.65 (d, J=13.2 Hz, 1H), 4.01 (d, J=10.3 Hz, 1H), 3.58-3.50 (m, 3H),
3.47(dd, J=13.1, 3.8 Hz, 1H), 3.38-3.33 (m, 2H), 3.19-3.09 (m, 1H), 2.66-2.54 (m, 1H), 1.12 -0.95 (m, 3H), 0.93-0.85
(m, 3H).
[0398] Example 63: Enantiomer 2: (20.7 mg, 11.4 % yield); LCMS: m/z = 558.3 (M+H); rt 2.157 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.27
(d, J=8.8 Hz, 1 H), 8.17 (d, J=9.0 Hz, 1 H), 7.59-7.66 (m, 2 H), 7.45-7.50 (m, 2 H), 7.12-7.21 (m, 4 H), 5.32 (s, 1 H),
4.72-4.80 (m, 1 H), 4.46-4.54 (m, 1 H), 4.25-4.37 (m, 1 H), 3.94-4.02 (m, 1 H), 3.47-3.57 (m, 5 H), 2.66-2.73 (m, 2 H),
1.03 (d, J=6.4 Hz, 3 H), 0.95 (d, J=6.4 Hz, 3 H).
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EXAMPLES 64 TO 65

Isopropyl 1-(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0399]

[0400] To a stirred solution of 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(40 mg, 0.112 mmol) in acetonitrile (6 mL) were added DIPEA (0.059 mL, 0.335 mmol) and isopropyl HCl salt of 1-(bis(4-
fluorophenyl)methyl)piperazine-2-carboxylate (45.9 mg, 0.112 mmol). The reaction mixture was heated up to 85 °C over
5 min and stirred for 1 h. The reaction mixture was filtered and concentrated under high vacuum to yield a brown gum.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 18% B, 18-67% B over 25
minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was
triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield
the product as an enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation: Method:
Column-DAD-1 Cellulose-2 (250 3 4.6) mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 micron; M. Phase: 0.1%
DEA in acetonitrile: IPA(70:30); Flow rate: 2.0 mL/min.
[0401] Example 64: Enantiomer 1: (5.6 mg, 8.6 % yield); LCMS: m/z = 583.3 (M+H); rt 2.21 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.27
(d, J=88 Hz, 1H), 8.17 (d, J=9.0 Hz, 1H), 7.62 (dd, J=8.8, 5.6 Hz, 2H), 7.54-7.39 (m, 2H), 7.16 (q, J=9.0 Hz, 4H), 5.32
(s, 1H), 4.76 (quin, J=6.2 Hz, 1H), 4.50 (d, J=13.2 Hz, 1H), 4.37-4.21 (m, 1H), 3.98 (dd,=13.1, 3.3 Hz, 1H), 3.65-3.44
(m, 4H), 3.37 (br. s., 1H), 2.81-2.62 (m, 2H), 1.03 (d,J=6.4 Hz, 3H), 0.95 (d, J=6.4 Hz, 3H).
[0402] Example 65: Enantiomer 2: (5.2 mg, 8.0 % yield); LCMS: m/z = 583.3 (M+H); rt 2.21 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.27
(d, J=8.8 Hz, 1H), 8.17 (d, J=9.0 Hz, 1H), 7.62 (dd, J=8.8, 5.6 Hz, 2H), 7.54-7.40 (m, 2H), 7.16 (q, J=9.0 Hz, 4H),,5.32
(s, 1H), 4.76 (dt..7=12.5, 6.2 Hz, 1H), 4.50 (d, J=13.2 Hz, 1H). 4.35-4.24 (m, 1H), 3.98(dd, 7=13.2, 3.4 Hz, 1H), 3.63-3.45
(m, 5H), 2.77-2.63 (m, 2H), 1.03 (d, J=6.4 Hz, 3H), 0.95 (d, J=6.4 Hz, 3H).

INTERMEDIATE 44

1 -(tert-butyl) 2-methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-1,2-dicarboxylate

[0403]
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[0404] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(220 mg, 0.660 mmol) in acetonitrile (6 mL) was added DIPEA (0.346 mL, 1.981 mmol) and 1-(tert-butyl) 2-methyl
(S)-piperazine-1,2-dicarboxylate (161 mg, 0.660 mmol). The reaction mixture was heated up to 85 °C over 5 min and
was stirred for 3 h. The reaction mixture was concentrated under high vacuum to yield a brown gum. The crude compound
was purified by ISCO® (using 12 g silica gel column; using 68-73 % ethylacetate/ petroleum ether) to yield 1-(tert-butyl)
2-methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-1,2-dicarboxylate (230 mg, 80 %
yield) as a brown gum. LCMS: m/z = 428.2 (M+H); rt 2.367 min.LC-MS Method: Column-KINETEX-XB-C18 (75 3 3
mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium
formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 45

methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate, TFA

[0405]

[0406] To a stirred solution of 1-(tert-butyl) 2-methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-1,2-dicarboxylate (230 mg, 0.538 mmol) in DCM (5 mL) was added TFA (0.415 mL, 5.38 mmol). The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under high vacuum to
yield TFA salt of methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (230
mg, 80 % yield) as a brown gum. LCMS: m/z = 328.2 (M+H); rt 0.751 min. LC-MS Method: Column-KINETEX-XB-C18
(75 X 3 mm-2.6 mm); Mobile phase A: 0.1%TFA in Milli-Q water; Mobile phase B: 0.1%TFA in acetonitrile; Gradient:
20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min, 100-20 %
B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 66

Methyl (S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0407]
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[0408] To a stirred solution of TFA salt of methyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pip-
erazine-2-carboxylate (60 mg, 0.136 mmol) in acetonitrile (6 mL) were added DIPEA (0.024 mL, 0.136 mmol) and
4,4’-(chloromethylene)bis(fluorobenzene) (32.4 mg, 0.136 mmol). The reaction mixture was heated up to 80 °C over 3
min and was stirred for 16 h. The reaction mixture was filtered and concentrated under high vacuum to yield a brown
gum. The crude material was purified via preparative HPLC with the following conditions: Column: Inersil ODS, 21 3
250 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate pH-4.5 with acetic acid; Mobile Phase B: methanol:
acetonitrile (1:1); Gradient: 70-100 %B over 25 minutes, then a 5 minute hold at 100 % B; Flow: 18 mL/min. Fractions
containing the product were combined and dried via centrifugal evaporation to yield methyl (S)-1-(bis(4-fluorophenyl)me-
thyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl) piperazine-2-carboxylate (9.6 mg, 13.15 % yield);
LCMS: m/z = 530.2 (M+H); rt 2.1 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate
1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent
A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium
acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16 (d, J=9.0 Hz, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.57 (dd, J=8.6. 5.6 Hz,
2H), 7.43-7.30 (m, 2H), 7.24-7.04 (m, 4H), 6.14 (s, 1H), 5.17 (s, 1H), 4.78 (d,J=12.5 Hz, 1H), 3.64 (d, J=10.3 Hz, 1H),
3.60 (s, 3H), 3.54 (s, 3H), 3.46-3.34 (m, 2H), 3.20 -3.12 (m, 1H), 3.09-2.99 (m, 1H), 2.68-2.61 (m, 1H).

EXAMPLES 67-68

Methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)piperazine-2-carboxylate

[0409]

[0410] To a stirred solution of methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate (150 mg, 0.458 mmol) in acetonitrile (8 mL) were added DIPEA (0.240 mL, 1.375 mmol) and 1-(chloro(4-
fluorophenyl)methyl)-4-fluoro-2-methoxybenzene (123 mg, 0.458 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 3 h. The reaction mixture was filtered and was concentrated under high vacuum to yield
a brown gum. The crude material was purified via preparative HPLC: Method: Column- SUNFIRE C18 (150 mm 3 19
mm ID, 5 mm); Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 40-60 % B
over 3.0 minutes, flow rate 17 mL/min, then a 17 minute hold at 60-100 % B flow rate 17 mL/min. Isomer-A (Diastereomer
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mixture): Example 67; and Isomer-B (Diastereomer mixture): Example 68. Enantiomers were separated using chiral
HPLC.

EXAMPLES 69 TO 70

Methyl 4-(6-cyano-1 -methyl-2-oxo- 1,2-dihydro-1,5-naphthyridin-4-yl)-1 -((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)piperazine-2-carboxylate

[0411]

[0412] Enantiomers were separated using chiral HPLC. Chiral separation method for Isomer-A (Diastereomer mixture):
Example 67: Method: Column- Cellulose C5 (250 3 4.6) mm, 5 micron; M. Phase A: 0.1% DEA in methanol; Flow rate:
1.0 mL/min. Isomer-1 (Homochiral): Example 69: (4.2 mg, 34.1 % yield); LCMS: m/z = 560.2 (M+H); rt 2.091 min; LC-
MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.15 (d, J=88 Hz, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.55-7.34 (m,3H), 7.15 (t, J=8.9 Hz, 2H), 6.88 (dd, J=11.4, 2.6
Hz, 1H), 6.77 (td, J=8.4, 2.4 Hz, 1H), 6.13 (s,1H), 5.52 (s, 1H), 4.67 (d, J=12.2 Hz, 1H), 3.85-3.71 (m, 3H), 3.60 (s, 4H),
3.56-3.47 (m,4H), 3.40-3.35 (m, 1H), 3.23 (dd, J=12.5, 3.9 Hz, 1H), 3.14-3.04 (m, 1H), 2.59-2.53 (m, 1H). Isomer-2
(Homochiral): Example 70: (1.8 mg, 15.0 % yield); LCMS: m/z = 560.2 (M+H); rt 2.091 min; LC-MS Method: Column- X
Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=88 Hz,
1H), 8.08 (d, J=9.0 Hz, 1H), 7.55-7.36 (m,3H), 7.15 (t, J=89 Hz, 2H), 6.88 (dd, J=11.5, 2.4Hz, 1H), 6.77 (td, J=8.4, 2.4
Hz, 1H), 6.13 (s, 1H), 5.52 (s, 1H), 4.67 (d, J=12.7 Hz, 1H), 3.78 (s, 3H), 3.60 (s, 4H), 3.56-3.48 (m, 4H), 3.43 -3.33 (m,
1H), 3.23 (dd, J=12.5,3.9 Hz, 1H), 3.14-3.03 (m, 1H), 2.55 (d, J=11.7 Hz, 1H).

EXAMPLES 71 TO 72

Methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphdiyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)piperazine-2-carboxylate

[0413]
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[0414] Chiral separation method: Column: Chiralcel ODH (250 3 4.6) mm; 5 mm; Isocratic Mode, Co-Solvent: 0.2%
NH4OH in methanol and acetonitrile (1:1); Co-Solvent percentage: 30 %, Column Temperature: 30 °C; Back Pressure:
100 bars; Total Flow: 4 g/min. Chiral separation of Isomer-B (Diastereomer mixture) Example 68. Isomer-1 (Homochiral):
Example 71: (4.9 mg, 37.8 % yield); LCMS: m/z = 560.2 (M+H); rt 2.11 min; LC-MS Method: Column- X Bridge BEH XP
C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 %
Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 %
water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=9.0 Hz, 1H), 8.08
(d, J=9.0 Hz,1H), 7.78 (t, J=7.8 Hz, 1H), 7.37-7.19 (m, 2H), 7.19-7.02 (m, 2H), 6.92-6.76 (m, 2H), 6.21 -6.06 (m, 1H),
5.55-5.37 (m, 1H), 4.81 (d, J=12.5 Hz, 1H), 3.85-3.70 (m, 4H), 3.60 (s, 4H), 3.58-3.44 (m,4H), 3.44-3.36 (m, 1H), 3.11-3.00
(m, 1H), 2.76-2.67 (m, 1H). Isomer-2 (Homochiral): Example 72: (4.7 mg, 36.2 % yield); LCMS: m/z = 560.3 (M+H); rt
2.11 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3
min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile;
10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.13-8.18 (m, 1 H), 8.06-8.10 (m, 1 H), 7.79 (t, J=7.8 Hz, 1 H), 7.23-7.29 (m, 2 H), 7.08-7.15 (m, 2 H),
6.81-6.88 (m, 2 H), 6.14 (s, 1 H), 5.47 (s, 1 H), 4.79-4.84 (m, 1 H), 3.76 (s, 3 H), 3.59-3.65 (m, 1 H), 3.58 (s, 3 H), 3.53
(s, 3 H), 3.35-3.45 (m, 1 H), 2.96-3.12 (m, 2 H), 2.69-2.73 (m, 1 H), 2.52-2.54 (m, 1 H).

INTERMEDIATE 46

8-Hydroxy-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0415]

[0416] To a stirred solution of 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1 g, 4.97 mmol)
in acetic acid (10 mL) was added nitric acid (0.666 mL, 14.91 mmol). The mixture was heated to 80 °C for 1 h. The
reaction mixture was cooled to room temperature and diluted with water, stirred for 10 min and the resulting solid was
filtered to yield 8-hydroxy-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.805 g, 65.1 % yield) as
pale yellow solid; LCMS: m/z = 247.2 (M+H); rt 1.190 min.LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6
mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate
in water: acetonitrile(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100
% B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 47

6-Cyano-1-methyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[0417]
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[0418] To a suspension of 8-hydroxy-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.25 g,
1.016 mmol) in dry DCM (10 mL) was added TEA (0.212 mL, 1.523 mmol) followed by trifluoromethanesulfonic anhydride
(0.183 mL, 1.117 mmol) under nitrogen atmosphere at 0 °C. The reaction mixture was stirred for 3 h. The reaction mixture
was diluted with DCM, washed with water, the organic layer was dried over Na2SO4, filtered and evaporated under
reduced pressure to yield 6-cyano-1-methyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(0.25 g, 48.8 % yield) as a light brown solid; LCMS: m/z = 379.2 (M+H); rt 1.66 min. LC-MS Method: Column- AQUITY
UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B,
flow rate 0.7 mL/min.

EXAMPLE 73

Methyl 1 -(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin4-yl)piperazine-2-
carboxylate

[0419]

[0420] To a stirred solution of 6-cyano-1-methyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (80 mg, 0.212 mmol) in acetonitrile (6 mL) were added DIPEA (0.111 mL, 0.635 mmol) and HCl salt of methyl
1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate (81 mg, 0.212 mmol). The reaction mixture was heated up to 85
°C over 5 min and was stirred for 1 h. The reaction mixture was filtered and was concentrated under high vacuum to
yield a brown gum. The crude material was purified via preparative HPLC with the following conditions: Column: Sunfire
C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate pH-4.5 with acetic acid; Mobile Phase
B: methanol: acetonitrile (1:1); Gradient: 60-80 % over 15 minutes, then a 5 minute hold at 100 % B; Flow: 17 mL/min.
Fractions containing the product were combined and dried via centrifugal evaporation to yield the product as an enan-
tiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation method: Column: Chiralcel ODH
(250 3 4.6) mm; 5 mm; Isocratic Mode, Co-Solvent: 0.2% NH4OH in methanol and acetonitrile (1:1); Co-Solvent per-
centage: 25%, Column Temperature: 30 °C; Back Pressure: 100 bars; Total Flow: 3 g/min. Example 73: Enantiomer 1:
(3.0 mg, 2.4 % yield); LCMS: m/z = 575.2 (M+H); rt 2.206 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3
2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.29 (d, J=88 Hz, 1H), 8.22 (d, J=9.0
Hz, 1H), 7.59 (dd, J=8.6, 5.9 Hz, 2H), 7.42 (dd, J=8.7, 5.5 Hz, 2H), 7.24-7.06 (m, 4H), 5.25 (s, 1H), 3.79 (d,J=10.3 Hz,
2H), 3.65-3.55 (m, 4H), 3.53 (s, 4H), 3.28 (br. s., 3H).



EP 3 814 348 B9

114

5

10

15

20

25

30

35

40

45

50

55

EXAMPLES 74 TO 75

Methyl 1-(bis(4-fluorophenyl)methyl)4-(6-cyano-3-fluoro-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-
2-carboxylate

[0421]

[0422] To a stirred solution of methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)piperazine-2-carboxylate (90 mg, 0.170 mmol) in acetonitrile (6 mL) at 0 °C was added 1-chloromethyl-4-
fluoro-1 4-diazoniabicyclo 2.2.2 octane bis(tetrafluoroborate) (78 mg, 0.221 mmol) in THF\H2O (0.5\0.5 mL) drop wise.
The reaction mixture was stirred at 0 °C for 1.5 h. The reaction mixture was slowly warmed to room temperature and
stirred for another 1.5 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The crude
material was purified via preparative HPLC (Method) Column: Sun fire OBD (250 3 30 ID) 5 mm; Mobile Phase A: 10
mM Ammonium Acetate in Milli Q water; Mobile Phase B: acetonitrile; Flow rate: 25 mL/min; Gradient: 60-100 %B over
20 minutes. Fractions containing the product were combined and dried via centrifugal evaporation to yield the product
as an enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation method: Column- Cel-
lulose C4 (250 3 21) mm, 5 micron; M. Phase A: M. Phase B: 100 % methanol; Flow rate: 20 mL/min.
[0423] Example 74: Enantiomer 1: (2.7 mg, 2.9 % yield); LCMS: m/z = 548.2 (M+H); rt 2.15 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.25-7.99 (m, 2H), 7.59 (dd, J=8.7, 5.7 Hz, 2H), 7.40 (dd, J=8.7, 5.7 Hz, 2H), 7.26-7.04 (m, 4H), 5.19 (s, 1H), 4.07 (d,
J=13.9 Hz, 1H), 3.71-3.57 (m,5H), 3.55 (s, 3H), 3.49-3.38 (m, 2H), 3.35 (br. s., 1H), 2.59 (d, J=11.2 Hz, 1H).
[0424] Example 75: Enantiomer 2: (4.0 mg, 7.25 4.27 % yield); LCMS: m/z = 548.2 (M+H); rt 2.15 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.28-8.09 (m, 2H), 7.59 (dd, J=8.6, 5.6 Hz, 2H), 7.40 (dd, J=8.7, 5.5 Hz, 2H), 7.24-7.03 (m, 4H), 5.19 (s, 1H), 4.07 (d,
J=12.2 Hz, 1H), 3.70-3.57 (m,5H), 3.55 (s, 3H), 3.50-3.37 (m, 2H), 3.37-3.32 (m, 1H), 2.59 (d, J=11.2 Hz, 1H).

EXAMPLES 76 TO 77

methyl 1-(bis(4-fluorophenyl)methyl)-4-(3-chloro-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-
2-carboxylate

[0425]



EP 3 814 348 B9

115

5

10

15

20

25

30

35

40

45

50

55

[0426] To a stirred solution of methyl 1-(bis (4-fluorophenyl) methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)piperazine-2-carboxylate (120 mg, 0.227 mmol) in DCM (8 mL) was added NCS (60.5 mg, 0.453 mmol).
The reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with water (5 mL). The
reaction mixture was extracted with ethyl acetate (3 3 10 mL). The combined organic layer was dried over anhydrous
sodium sulfate, filtered and evaporated under reduced pressure to yield a brown oil. The crude material was purified via
preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm. 5 mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Gradient: 0 minute hold at 50 % B, 50-72% B over 15 minutes, then a 5 minute hold at 100 % B;
Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing
the product were combined and dried via centrifugal evaporation to yield the product as an enantiomeric mixture. Enan-
tiomers were separated using chiral HPLC. Chiral separation method: Method: Column- Lux-cellulose C2 (250 3 21.2)
mm, 5 micron; M. Phase: 0.1% Ammonium Hydroxide in acetonitrile: methanol (70:30); Flow rate: 20 mL/min.
[0427] Example 76: Enantiomer 1: (20.3 mg, 15.9 % yield); LCMS: m/z = 564.2 (M+H); rt 2.35 min; LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.28-8.10 (m, 2H), 7.61 (dd, J=8.7, 5.5 Hz, 2H), 7.51-7.34(m, 2H), 7.23-7.06 (m, 4H), 5.33 (s, 1H), 3.95 (dd, J=12.7, 3.4
Hz, 1H), 3.79 (d, J=12.7 Hz,1H), 3.64 (s, 3H), 3.56-3.41 (m, 6H), 3.41-3.33 (m, 1H), 2.59 (d, J=11.2 Hz, 1H).
[0428] Example 77: Enantiomer 2: (17.5 mg, 0.031 mmol, 13.69 % yield); LCMS: m/z = 564.2 (M+H); rt 2.35 min; LC-
MS Method: Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
d6) δ 8.28-8.09 (m, 2H), 7.61 (dd, J=8.7, 5.5 Hz, 2H), 7.49-7.38(m, 2H), 7.24-7.05 (m, 4H), 5.33 (s, 1H), 3.95 (dd, J=12.7,
3.4 Hz, 1H), 3.79 (d, J=12.2 Hz,1H), 3.64 (s, 3H), 3.55-3.41 (m, 6H), 3.41-3.33 (m, 1H), 2.59 (d, J=10.5 Hz, 1H).

INTERMEDIATE 48

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazine-1-carboxylate

[0429]

[0430] To a stirred solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (0.3
g, 0.672 mmol) in tetrahydrofuran (5 mL) at 0 °C was added methyl magnesium chloride in THF (1.120 mL, 3.36 mmol)
drop wise under nitrogen over 3 min. The reaction mixture was slowly warmed to room temperature and was stirred for
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3 h. The reaction was quenched with saturated ammonium chloride solution (50 mL). The reaction mixture was extracted
with ethyl acetate (33100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazine-
1-carboxylate (290 mg, 92 % yield) as a brown oil. LCMS: m/z = 447.3 (M+H); rt 3.58 min; LC-MS Method: Column-
KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile
phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0
mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate
1.5 mL/min.

INTERMEDIATE 49

2-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)propan-2-ol, HCl

[0431]

[0432] tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazine-1-carboxylate (240 mg, 0.537
mmol) in HCl in dioxane (3.0 mL, 99 mmol). The reaction mixture was stirred at room temperature for 1 h. The reaction
mixture was concentrated under high vacuum to yield HCl salt of 2-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl) propan-
2-ol (180 mg, 65.6 % yield) as a brown solid. LCMS: m/z = 347.3 (M+H); rt 1.26 min. LC-MS Method: Column- AQUITY
UPLC BEH C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B,
flow rate 0.7 mL/min.

EXAMPLES 78 TO 79

8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[0433]

[0434] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(100 mg, 0.300 mmol) in acetonitrile (8 mL) were added DIPEA (0.157 mL, 0.900 mmol) and HCl salt of 2-(1-(bis(4-
fluorophenyl)methyl) piperazin-2-yl)propan-2-ol (115 mg, 0.300 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 2 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil.
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The crude material was purified via preparative HPLC (Method) Method: Column- SUNFIRE C18 (150 mm 3 19 mm
ID, 5 mm); Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 40 % B over 2.0
minutes, 40-60 % B over 1.0 minute, 60-100 % B over 17 minutes, flow rate 17 mL/min. Fractions containing the product
were combined and dried via centrifugal evaporation to yield the product as an enantiomeric mixture. Enantiomers were
separated using chiral HPLC. Chiral separation method: Method: Column-Cellulose C4 (250 3 21) mm, 5 micron; M.
Phase A: M. Phase B: 0.1%DEA in acetonitrile: methanol (70:30); Flow rate: 20 mL/min.
[0435] Example 78: Enantiomer 1: (34 mg, 20.1 % yield); LCMS: m/z = 530.3 (M+H); rt 1.961 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18
(d, J=88 Hz, 1H), 8.09 (d, J=9.0 Hz, 1H), 7.48 (dd, J=8.6, 5.6 Hz, 2H), 7.43-7.31 (m, 2H), 7.17-7.01 (m, 4H), 5.94 (s,
1H), 5.49 (s, 1H),3.93-3.87 (m, 1H), 3.68 (dd, J=13.4, 6.4 Hz, 1H), 3.61-3.51 (m, 3H), 3.48-3.33 (m, 1H), 3.28- 3.19 (m,
1H), 3.18-3.11 (m, 1H), 2.78 (q, J=7.3Hz, 3H), 1.18-1.05 (m, 6H). Example 79: Enantiomer 2: (34 mg, 20.7 % yield);
LCMS: m/z -= 530.3 (M+H); rt 1.961min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow
rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm
(Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM
ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.18 (d, J=8.8 Hz, 1H), 8.09 (d, J=8.8 Hz, 1H),7.48 (dd, J=8.8,
5.6 Hz, 2H), 7.37 (dd, J=8.6, 5.6 Hz, 2H), 7.20-6.98 (m, 4H), 5.94 (s, 1H),5.49 (s, 1H), 3.89 (dd, J=13.3,5.0 Hz, 1H),
3.68 (dd, J=13.3, 6.2 Hz, 1H), 3.60-3.50 (m, 3H), 3.48-3.31 (m, 1H), 3.29-3.19 (m, 1H), 3.15 (d, J=12.0 Hz, 1H), 2.75
(q, J=7.1 Hz, 3H), 1.17-1.01 (m, 6H).

EXAMPLES 80 TO 81

8-(4-(bis(4-fluorophenyl)methyl)-3-(2-fluoropropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[0436]

[0437] To a stirred solution of 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.1 g, 0.189 mmol) in DCM (5 mL) at 0 °C was added DAST (0.050
mL, 0.378 mmol). The reaction mixture was slowly warmed to room temperature and was stirred for 2 h. The reaction
mixture was quenched with water (20 mL) and was extracted with ethyl acetate (3x50 mL). The combined organic layer
was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to yield a brown oil. The
crude material was purified via preparative HPLC (Method) Method: Column- Sun fire C18 (150 3 20 mm) 5 mm; Mobile
phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 60-100 % B over 16 minutes,
100-60 % B over 1 minute, flow rate 20 mL/min. Fractions containing the product were combined and dried via centrifugal
evaporation to yield to yield the product as an enantiomeric mixture. Enantiomers were separated using chiral HPLC.
Chiral separation method: Column: Chiralcel ODH (250 3 4.6) mm; 5 mm; Isocratic Mode, Co-Solvent: 0.2% NH4OH in
methanol + acetonitrile (1:1); Co-Solvent percentage: 25%, Column Temperature: 30 °C; Back Pressure: 100 bars; Total
Flow: 3 g/min.
[0438] Example 80: Enantiomer 1: (7 mg, 6.8 % yield); LCMS: m/z = 532.2 (M+H); rt 2.292 min; LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18
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(d, J=8.8 Hz, 1H), 8.09 (d, J=9.0 Hz, 1H), 7.47 (dd, J=8.8, 5.6 Hz, 2H), 7.34 (dd, J=8.6, 5.6 Hz, 2H), 7.11 (td, J=8.9, 6.7
Hz, 4H), 5.91 (s, 1H), 5.36(s, 1H), 4.06 (dd, J=13.3, 5.7 Hz, 1H), 3.75 (dd, J=13.4, 6.8 Hz, 1H), 3.55 (s, 3H), 3.27 (d,
J=10.8 Hz, 2H), 3.23-3.09 (m, 2H), 2.77 (d, J=12.0 Hz, 1H), 1.45 (s, 2H), 1.40 (s, 1H), 1.37 (s, 1H), 1.31 (s, 2H).
[0439] Example 81: Enantiomer 2: (9 mg, 9.0 % yield); LCMS: m/z = 532.3 (M+H); rt 2.292 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18
(d, J=9.0 Hz, 1H), 8.09 (d, J=9.0 Hz, 1H), 7.47 (dd, J=8.6, 5.6 Hz, 2H), 7.34 (dd, J=8.6, 5.6 Hz, 2H), 7.11 (td, J=8.8, 6.6
Hz, 4H), 5.91 (s, 1H), 5.36(s, 1H), 4.06 (dd, J=13.1, 5.0 Hz, 1H), 3.75 (dd, J=13.2, 7.1 Hz, 1H), 3.55 (s, 3H), 3.30-3.1
1(m, 4H), 2.77 (d, J=13.4 Hz, 1H), 1.45 (s, 2H), 1.40 (s, 1H), 1.37 (s, 1H), 1.31 (s, 2H).

INTERMEDIATE 54

5-methyl-8-(3-methyl-5-(2-methylpyridin-4-yl)piperazin-1 -yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0440]

[0441] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(120 mg, 0.360 mmol) in acetonitrile (8 mL) were added DIPEA (0.189 mL, 1.080 mmol) and 2-methyl-6-(2-methylpyridin-
4-yl)piperazine (103 mg, 0.540 mmol). The reaction mixture was heated up to 85 °C over 5 min and was stirred for 1 h.
The reaction mixture was concentrated under high vacuum to yield 5-methyl-8-(3-methyl-5-(2-methylpyridin-4-yl)piper-
azin-1 -yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 74.2 % yield) as a brown gum; LCMS: m/z =
375.2 (M+H); rt 1.473 min. LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM
ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98);
Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min;
then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 84

8-(4-(bis(4-fluorophenyl)methyl)-3-methyl-5-(2-methγlpyridin-4-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[0442]
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[0443] To a stirred solution of 5-methyl-8-(3-methyl-5-(2-methylpyridin-4-yl)piperazin-1-yl)-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (60 mg, 0.160 mmol) in acetonitrile (6 mL) were added sodium tert-butoxide (77 mg, 0.801
mmol) and 4,4’-(chloromethylene)bis(fluorobenzene) (57.4 mg, 0.240 mmol). The reaction mixture was heated up to 85
°C and was stirred for 16 h. The reaction mixture was filtered and was concentrated under high vacuum to yield a brown
gum. The crude material was purified via preparative HPLC (Method) Method: Column- X-Bridge Phenyl (250 mm 3 19
mm ID, 5 mm); Mobile phase A: Buffer: Buffer: 10 mm Ammonium bicarbonate in water pH-9.5; Mobile phase B: ace-
tonitrile: methanol (1:1); gradient: 70-85 % B over 11 minutes, flow rate 17 mL/min. Fractions containing the product
were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-fluorophenyl)methyl)-3-methyl-5-(2-methylpy-
ridin-4-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (8.2 mg, 8.9 % yield); LCMS: m/z
= 577.3 (M+H); rt 2.132 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min;
gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 %
water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate).
1H NMR (400 MHz, DMSO-d6) δ ppm 8.32 (d, J=4.9 Hz, 1H), 8.16 (d, J=9.0 Hz, 1H), 8.11 (d, J=9.0Hz, 1H), 7.39-7.25
(m, 2H), 7.25-7.02 (m, 7H), 6.99 (br. s., 2H), 6.33 (br. s., 1H), 4.00 (br. s.,1H), 3.51 (s, 3H), 3.20 (d, J=11.7 Hz, 1H),
3.08 (br. s., 1H), 2.96 (d, J=9.8 Hz, 2H), 2.83 (br. s.,1H), 2.40 (s, 3H), 1.09-0.90 (m, 3H).

INTERMEDIATE 57

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazine-1-carboxylate

[0444]

[0445] To a stirred solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (0.4
g, 0.896 mmol) in tetrahydrofuran (6 mL) at 0 °C was added isopropyl magnesium chloride in THF (2.240 mL, 4.48 mmol)
drop wise under nitrogen over 3 min. The reaction mixture was slowly warmed to room temperature and was stirred for
3 h. The reaction was quenched with saturated ammonium chloride solution (50 mL). The mixture was extracted with
ethyl acetate (3x100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazine-1-carboxylate (400 mg,
97 % yield) as a brown oil. LCMS: m/z = 459.2 (M+H); rt 4.25 min. LC-MS Method: Column-KINETEX-XB-C18 (75 3 3
mm-2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium
formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 58

1-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)-2-methylpropan-1-one

[0446]
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[0447] To a stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazine-1-carboxylate (80 mg,
0.174 mmol) in HCl in dioxane (26.5 mL, 0.872 mmol). The reaction mixture was stirred at room temperature for 1 h.
The reaction mixture was concentrated under high vacuum to yield HCl salt of 1-(1-(bis(4-fluorophenyl)methyl)piperazin-
2-yl)-2-methylpropan-1-one (71 mg, 78 % yield) as a brown solid. LCMS: m/z = 359.2 (M+H); rt 2.373 min. LC-MS
Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 0.1%TFA in Milli-Q water; Mobile phase B:
0.1%TFA in acetonitrile; Gradient: 20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 %
B flow rate 1.5 mL/min, 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 86 TO 87

8-(4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0448]

[0449] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (60
mg, 0.18 mmol) in acetonitrile (5 mL) were added DIPEA (0.094 mL, 0.540 mmol) and HCl salt of 1-(1-(bis(4-fluoroph-
enyl)methyl) piperazin-2-yl)-2-methylpropan-1-one (71.1 mg, 0.18 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil.
The crude material was purified via preparative HPLC (Method) Method: Column- X-Bridge Phenyl (250 mm 3 19 mm
ID, 5 mm); Mobile phase A: Buffer: Buffer: 10 mm ammonium bicarbonate in water pH-9.5; Mobile phase B: acetonitrile;
Gradient: 50-75 % B over 12 minutes, flow rate 17 mL/min. Fractions containing the product were combined and dried
via centrifugal evaporation to yield the product as an enantiomeric mixture. Enantiomers were separated using chiral
HPLC. Chiral separation method: Method: Column-Cellulose C4 (250 3 21) mm, 5 micron; M. Phase A: M. Phase B:
0.1% DEA in methanol; Flow rate: 20 mL/min.
[0450] Example 86: Enantiomer 1: (3.2 mg, 3.2 % yield); LCMS: m/z = 542.3 (M+H); rt 2.31 min; LC-MS Method:
Column- X: Bridge BEH XP C18 (50 3 2.1 mm 2.5m; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0
% Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.18
(d, J=8.8 Hz, 1H), 8.10 (d, J=88 Hz, 1H), 7.57 (dd, J=8.7, 5.7 Hz, 2H), 7.37 (dd, J=8.7, 5.5 Hz, 2H), 7.15 (q, J=8.6 Hz.
4H), 6.16 (s, 1H), 5.26 (s,1H), 5.01 (d, J=12.2 Hz, 1H), 3.77 (br. s., 1H), 3.63-3.51 (m, 4H), 3.48 (t, J=12.0 Hz, 1H),
3.24(dd, J=13.1, 4.3 Hz, 1H), 3.17-3.08 (m, 1H), 3.05-2.96 (m, 1H), 2.62 (d, J=12.2 Hz, 1H), 0.85(d, J=6.4 Hz, 3H), 0.55
(d, J=7.1 Hz, 3H).
[0451] Example 87: Enantiomer 2: (3.4 mg, 3.4 % yield); LCMS: m/z -= 542.2 (M+H); rt 2.31 min: LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18
(d, J=88 Hz, 1H), 8.10 (d, J=9.0 Hz, 1H), 7.57 (dd, J=8.7, 5.5 Hz, 2H), 7.37 (dd, J=8.8, 5.6 Hz, 2H), 7.15 (q, J=8.6 Hz,
4H), 6.16 (s, 1H), 5.26 (s,1H), 5.01 (d, J=130 Hz, 1H), 3.77 (br. s., 1H), 3.63-3.51 (m, 4H), 3.48 (t, J=11.5 Hz, 1H),
3.24(dd, J=13.1, 4.3 Hz, 1H), 3.17-3.10 (m, 1H), 3.06-2.97 (m, 1H), 2.62 (d, J=1.5 Hz, 1H), 0.85 (d, J=6.4 Hz, 3H), 0.55
(d, J=7.1 Hz, 3H).



EP 3 814 348 B9

121

5

10

15

20

25

30

35

40

45

50

55

INTERMEDIATE 59

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl)piperazine-1-carboxylate

[0452]

[0453] To a stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazine-1-carboxytate (320 mg,
0.698 mmol) in tetrahydrofuran (5 mL) at 0 °C was added methyl magnesium chloride in THF (1.163 mL, 3.49 mmol)
drop wise under nitrogen over 3 min. The reaction mixture was slowly warmed to room temperature and was stirred for
3 h. The reaction was quenched with saturated ammonium chloride solution (50 mL). The mixture was extracted with
ethyl acetate (3 3 100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl)piperazine-1-
carboxylate (230 mg, 36.1 % yield) as a brown oil. LCMS: m/z = 475.5 (M+H); rt 1.32 min. LC-MS Method: Column-
AQUITY UPLC BEH C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer:
acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold
at 100 % B, flow rate 0.7 mL/min.

INTERMEDIATE 60

2-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)-3-methylbutan-2-ol, HCl

[0454]

[0455] A solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl) piperazine-1-carboxy-
late (230 mg, 0.485 mmol) in HCl in dioxane (3.0 mL, 99 mmol) was stirred at room temperature for 1 h. The reaction
mixture was concentrated under high vacuum to yield HCl salt of 2-(1-(bis(4-fluorophenyl)methyl) piperazin-2-yl)-3-
methylbutan-2-ol (200 mg, 50.2 % yield) as a brown solid. LCMS: m/z = 375.2 (M+H); rt 2.574 min. LC-MS Method:
Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 0.1%TFA in Milli-Q water; Mobile phase B: 0.1%TFA
in acetonitrile; Gradient: 20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate
1.5 mL/min, 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 88 TO 89

8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0456]
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[0457] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (80
mg, 0.240 mmol) in acetonitrile (5 mL) were added DIPEA (0.126 mL, 0.720 mmol) and 2-(1-(bis(4-fluorophenyl)me-
thyl)piperazin-2-yl)-3-methylbutan-2-ol, HCl (99 mg, 0.240 mmol). The reaction mixture was heated up to 85 °C over 5
min and stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The crude
material was purified via preparative HPLC (Method) Method: Column- sun fire C18 (150 mm 3 19 mm ID, 5 mm); Mobile
phase A: 0.1% TFA in water: Mobile phase B: acetonitrile; Gradient: 20 % B over 2.0 minutes, 20-60 % B over 13 minutes,
flow rate 20 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to yield the
product as a diastereomeric mixture. Diastereomer 1 (Racemate/Major) and Diastereomer 2(Racemate/Minor); Enan-
tiomers were separated using chiral HPLC. Chiral separation method: Method: Column- Lux-cellulose C4 (250 3 21.2)
mm, 5 micron; M. Phase A: M. Phase B: 0.1% DEA in methanol; Flow rate: 20 mL/min.
[0458] Example 88: Diastereomer 1, Enantiomer 1: (9.3 mg, 6.7 % yield); LCMS: m/z = 558.3 (M+H); rt 2.21 min; LC-
MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.20 (d, J=8.8 Hz, 1H), 8.11 (d, J=8.8 Hz, 1H), 7.48 (dd, J=8.7, 5.5 Hz, 2H), 7.35 (dd, J=8.6, 5.6 Hz, 2H), 7.07
(td, J=8.8, 5.4 Hz, 4H), 5.87 (s, 1H), 5.42(s, 1H), 4.14-4.05 (m, 2H), 3.61-3.46 (m, 5H), 3.30-3.25 (m, 1H), 3.11 (br. s.,
2H), 2.90 (s,1H), 2.74 (s, 1H), 1.02 (s, 3H), 0.82(d, J=6.8 Hz, 3H), 0.52 (d, J=6.6 Hz, 3H).
[0459] Example 89: Diastereomer 1: Enantiomer 2: (5.6 mg, 4.0 % yield); LCMS: m/z = 558.2 (M+H); rt 2.195 min;
LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min;
Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile;
10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.15-8.21 (m, 1 H), 8.08-8.13 (m, 1 H), 7.45-7.52 (m, 2 H), 7.32-7.39 (m, 2 H), 7.02-7.12 (m, 4 H),
5.87 (s, 1 H), 5.42 (s, 1 H), 4.08 (br d, J=4.9 Hz, 1 H), 3.50-3.61 (m, 5 H), 3.26-3.29 (m, 1 H), 3.07-3.13 (m, 2 H), 2.79-2.86
(m, 1 H), 2.52-2.55 (m, 1 H), 1.92-2.00 (m, 1 H), 1.02 (s, 3 H), 0.82 (d, J=6.6 Hz, 3 H), 0.52 (d, J=6.6 Hz, 3 H).

EXAMPLES 90 AND 91

8-(4-(bis(4-fluorophenyl)methyl)-3-(2-fluoro-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA

[0460]
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[0461] To a stirred solution of 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (80 mg, 0.143 mmol) in DCM (5 mL) at 0 °C was added DAST
(0.038 mL, 0.287 mmol). The reaction mixture was slowly warmed to room temperature and was stirred for 2 h. The
reaction mixtures was quenched with water (20 mL) and was extracted with ethyl acetate (3x50 mL). The combined
organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to yield a brown
oil. The crude material was purified via preparative HPLC (Method) Method: Column- SUNFIRE C18 (150 mm 3 19 mm
ID, 5 mm); Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 70-85.33 % B
over 9.5 minutes, flow rate 17 mL/min. Fractions containing the product were combined and dried via centrifugal evap-
oration to yield a diastereomeric mixture: Diastereomer 1 (Racemate/Major) and Diastereomer 2(Racemate/Minor);
Enantiomers were separated using chiral HPLC. Chiral separation method: Method: Column-DAD-1 Cellulose-2 (250
3 4.6) mm, 5 micron; DAD-2 Cellulose-4 (250 3 4.6) mm, 5 micron; M. Phase: 0.1% DEA in acetonitrile:IPA(70:30);
Flow rate: 2.0 mL/min.
[0462] Example 90: Diastereomer 1, Enantiomer 1 (homochiral): (3.1 mg, 3.2 % yield); LCMS: m/z = 560.3 (M+H); rt
2.506 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.21 (d, J=8.8 Hz, 1H), 8.12 (d, J=88 Hz, 1H), 7.57 (dd, J=8.4, 5.5 Hz, 2H), 7.33 (dd, J=8.7,
5.5 Hz, 2H), 7.22-6.99 (m, 4H), 5.95 (s, 1H), 5.30 (s, 1H),4.23 (dd, J=13.4,6.6 Hz, 1H), 3.76 (dd, J=13.3, 7.2 Hz, 1H),
3.57 (s, 3H), 3.47-3.39 (m, 1H),3.29 (br. s., 1H), 3.26-3.15 (m, 3H), 2.90 (t, J=6.6 Hz, 1H), 1.33- 1.12 (m, 3H), 0.83 (d,
J=6.6 Hz, 3H), 0.55 (d, J=7.1 Hz, 3H).
[0463] Example 91: Diastereomer 1, Enantiomer 2 (homochiral): (2.1 mg, 2.2 % yield); LCMS: m/z = 560.3 (M+H); rt
2.506 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.21 (d, J=8.8 Hz, 1H), 8.12 (d, J=8.8 Hz, 1H), 7.57 (dd, J=8.6,5.6 Hz, 2H), 7.33 (dd, J=8.6,
5.6 Hz, 2H), 7.15 (t, J=8.9 Hz, 2H), 7.08 (t, J=8.9 Hz, 2H),5.95 (s, 1H), 5.30 (s, 1H), 4.23 (dd, J=13.3, 6.7 Hz, 1H), 3.76
(dd, J=13.3, 7.5 Hz, 1H), 3.57 (s,3H), 3.47-3.39 (m, 1H), 3.29 (br. s., 1H), 3.24-3.15 (m, 3H), 2.95-2.87 (m, 1H), 1.35-1.18
(m, 3H), 0.83 (d, J=6.6 Hz, 3H), 0.55 (d, J=7.1 Hz, 3H).

INTERMEDIATE 61

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazine-1-carboxylate

[0464]
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[0465] To a stirred solution of 1-(tert-butyl) 3-methyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (1.5
g, 3.36 mmol) in ethanol (15 mL) at 0 °C were added NaBH4 (0.635 g, 16.80 mmol) and calcium chloride (1.864 g, 16.80
mmol). The reaction mixture was slowly warmed to room temperature and was stirred for 24 h. The reaction mixture
was concentrated under reduced pressure and DCM (200 mL) was added. The reaction mixture was filtered through
celite bed. The reaction was quenched with water (100 mL). The mixture was extracted with DCM (3x100 mL). The
combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to
yield a brown oil. The crude compound was purified by ISCO® (using 24 g silica gel column; using 13 % -17 % ethylacetate/
petroleum ether) to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazine-1-carboxylate (0.8 g, 56.3
% yield) as a brown solid. LCMS: m/z = 419.2 (M+H); rt 3.39 min. LC-MS Method: Column-KINETEX-XB-C18 (75 3 3
mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium
formate in water: acetonitrile(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 62

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(methoxymethyl)piperazine-1-carboxylate

[0466]

[0467] To a stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazine-1-carboxylate (150
mg, 0.358 mmol) in DMF (8 mL) at 0 °C was added NaH (43.0 mg, 1.075 mmol). The reaction mixture was stirred for
10 min at 0 °C, followed by the addition of methyl iodide (0.034 mL, 0.538 mmol). The reaction mixture was warmed to
room temperature and was stirred for 3 h. The reaction was quenched with water (50 mL). The mixture was extracted
with ethyl acetate (3x100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(methoxymethyl)piperazine-1-car-
boxylate (0.15 g, 97 % yield) as a brown gum. LCMS: m/z = 433.5 (M+H); rt 2.31 min. LC-MS Method: Column- AQUITY
UPLC BEH C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100 % B,
flow rate 0.7 mL/min.

INTERMEDIATE 63

1-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)piperazine, HCl

[0468]

[0469] A stirred solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(methoxymethyl)pipεrazinε-1-carboxylate (0.1 g,
0.231 mmol) in HCl in dioxane (3.0 mL, 99 mmol) was stirred at room temperature for 1 h. The reaction mixture was
concentrated under high vacuum to yield HCl salt of 1-(bis(4-fluorophenyl) methyl)-2-(methoxymethyl)piperazine (85
mg, 100 % yield) as a brown solid. LCMS: m/z = 333.2 (M+H); rt 2.16 min. LC-MS Method: Column-KINETEX-XB-C18
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(75 3 3 mm- 2.6 mm); Mobile phase A: 0.1% TFA in Milli-Q water; Mobile phase B: 0.1%TFA in acetonitrile; Gradient:
20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min, 100-20 %
B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLES 92 TO 93

8-(4-(bis(4-fluoropheny))methyl)-3-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0470]

[0471] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(100 mg, 0.300 mmol) in acetonitrile (6 mL) were added DIPEA (0.157 mL, 0.900 mmol) and HCl salt of 1-(bis(4-
fluorophenyl)methyl)-2-(methoxymethyl)piperazine (111 mg, 0.300 mmol). The reaction mixture was heated up to 85 °C
over 5 min and was stirred for 2 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B:
95:5 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 18% B, 18-50 % B over 20 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product
were combined and dried via centrifugal evaporation to yield the product as an enantiomeric mixture. Enantiomers were
separated using chiral HPLC. Chiral separation method: Method: Column- Cellulose C4 (250 3 21) mm, 5 micron; M.
Phase A: M. Phase B: 0.1%DEA in acetonitrile; Flow rate: 20 mL/min. The enantiomeric mixture gave Enantiomer 1 and
Enantiomer 2.
[0472] Example 92: Enantiomer 1: (24.9 mg, 16.03 % yield); LCMS: m/z = 516.2 (M+H); rt 2.21 min; LC-MS Method:
Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15
(d, J=88 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.62-7.41 (m,4H), 7.15 (td, J=8.9, 2.3 Hz, 4H), 6.11 (s, 1H), 5.14 (s, 1H), 4.13
(d, J=11.2 Hz, 1H), 3.77 (d,J=6.6 Hz, 2H), 3.62 (d, J=11.7 Hz, 1H), 3.54 (s, 3H), 3.25-3.08 (m, 5H), 2.96 (br. s., 1H),
2.80- 2.71 (m, 1H), 2.55 (br. s., 1H).
[0473] Example 93: Enantiomer 2: (27.7 mg, 0.053 mmol, 17.74 % yield); LCMS: m/z = 516.2 (M+H); rt 2.21 min; LC-
MS Method: Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.53 (dt, J=8.7, 5.4 Hz, 4H), 7.15 (td, J=8.9, 2.3 Hz, 4H), 6.11
(s, 1H), 5.14 (s, 1H). 4.13 (d, J=12.0 Hz,1H). 3.77 (d, J=6.4 Hz. 2H), 3.62 (d, J=13.0 Hz, 1H), 3.54 (s, 3H), 3.22-3.09
(m, 5H), 2.96 (br.s, 1H), 2.81-2.70 (m, 1H), 2.57-2.53 (m, 1H).

INTERMEDIATE 65

1-(tert-butyl) 3-methyl 4-(bis(4-chlorophenyl)methyl)piperazine-1,3-dicarboxylate

[0474]
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[0475] To a stirred solution of 1-(tert-butyl) 3-methyl piperazine-1,3-dicarboxylate (250 mg, 1.023 mmol) in acetonitrile
(8 mL) were added DIPEA (0.536 mL, 3.07 mmol) and 4,4’-(bromomethylene)bis(chlorobenzene) (485 mg, 1.535 mmol).
The reaction mixture was heated up to 85 °C over 10 min and was stirred for 16 h. The reaction mixture was concentrated
under high vacuum to yield a brown gum. The crude compound was purified by ISCO® (using 24 g silica gel column;
using 8 % -12 % ethyl acetate/ petroleum ether) to yield 1-(tert-butyl) 3-methyl 4-(bis(4-chlorophenyl)methyl) piperazine-
1,3-dicarboxylate (280 mg, 57.1 % yield) as a brown gum. LCMS: m/z = 481.2 (M+2H); rt 1.803 min; LC-MS Method:
Column-KINETEX-XB-C18 (75 3 3 mm-2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile
(98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 80 % B over 0.5 minute,
80-98% B over 2.5 minutes, flow rate 1.0 mL/min, then a 1 minute hold at 98% B flow rate 1.0 mL/min.

INTERMEDIATE 66

methyl 1-(bis(4-chlorophenyl)methyl)piperazine-2-carboxylate, HCl

[0476]

[0477] A solution of 1-(tert-butyl) 3-methyl 4-(bis(4-chlorophenyl)methyl) piperazine-1,3-dicarboxylate (400 mg, 0.834
mmol) in HCl in dioxane (5.0 mL, 165 mmol) was stirred at room temperature for 1 h. The reaction mixture was concentrated
under high vacuum to yield HCl salt of methyl 1-(bis(4-chlorophenyl)methyl)piperazine-2-carboxylate (320 mg, 86%
yield) as a brown solid. LCMS: m/z = 379.2 (M+H); rt 2.44 min. LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm-
2.6 mm); Mobile phase A: 0.1%TFA in Milli-Q water; Mobile phase B: 0.1%TFA in acetonitrile; Gradient: 20-100 % B
over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min, 100-20 % B over 0.1
minutes, flow rate 1.5 mL/min.

EXAMPLES 94 TO 95

methyl1-(bis(4-chlorophenyl)methyl)-4-(6-cyano-3-fluoro-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-
2-carboxylate

[0478]
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[0479] To a stirred solution of methyl 1-(bis(4-chlorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)piperazine-2-carboxylate (80 mg, 0.142 mmol) in acetonitrile (6 mL) at 0 °C was added 1-chloromethyl-4-
fluoro-1 4-diazoniabicyclo 2.2.2 octane bis(tetrafluoroborate) (65.5 mg, 0.185 mmol) in THF\H2O (0.5\0.5 mL) drop wise
at 0 °C. The reaction mixture was stirred for 1.5 h. The reaction mixture was slowly warmed to room temperature and
stirred for another 3 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The crude
material was purified via preparative HPLC (Method) Method: Column- SUNFIRE C18 (150 mm 3 19 mm ID, 5 mm);
Mobile phase A: 10 mM Ammonium acetate in water: Mobile phase B: acetonitrile; Gradient: 50-86 % B over 15 minutes,
flow rate 17 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to yield
product as an enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation method: Method:
Column- Lux-cellulose C2 (250 3 21.2) mm, 5 micron; M. Phase: 0.1% Ammonium Hydroxide in acetonitrile: methanol
(70:30); Flow rate: 20 mL/min.
[0480] Example 94: Enantiomer 1: (1.5 mg, 1.9 % yield); LCMS: m/z = 580.1 (M+H); rt 2.52 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.23-8.07 (m, 2H), 7.58 (d, J=8.3 Hz, 2H), 7.49-7.30 (m,6H), 5.19 (s, 1H), 4.07 (d, J=12.7 Hz, 1H), 3.70-3.57 (m, 4H),
3.55 (s, 3H), 3.50-3.39 (m,2H), 2.59 (d, J=11.7 Hz, 2H), 2.11 (s, 1H).
[0481] Example 95: Enantiomer 2: (1.5 mg, 1.9 % yield); LCMS: m/z = 580.1 (M+H); rt 2.52 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm
8.23-8.09 (m, 2H), 7.58 (d,J=8.6 Hz, 2H), 7.49-7.32 (m, 6H), 5.19 (s, 1H), 4.07 (d, J=11.2 Hz, 1H), 3.72-3.56 (m, 5H),3.54
(s, 3H), 3.49-3.39 (m, 2H), 2.59 (d, J=11.0 Hz, 1H), 2.11 (s, 1H).

EXAMPLES 96 TO 97

methyl 1-(bis(4-chlorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate

[0482]
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[0483] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (85
mg, 0.255 mmol) in acetonitrile (8 mL) were added DIPEA (0.134 mL, 0.765 mmol) and HCl salt of methyl 1-(bis(4-
chlorophenyl)methyl) piperazine-2-carboxylate (106 mg, 0.255 mmol). The reaction mixture was heated up to 85 °C over
5 min and was stirred for 2 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The
crude material was purified via preparative HPLC (Method) Method: Column-Sun fire C18 (250 3 4.6 mm) 3.5 mm;
Mobile phase A: 10 mM ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 40 % B over 2 minutes,
40-60 % B over 1 minute, 60-100 % B over 17 minute, flow rate: 1 mL/min. Fractions containing the product were
combined and dried via centrifugal evaporation to yield product as an enantiomeric mixture. Enantiomers were separated
using chiral HPLC. Chiral separation method: Column: Chiral Pak IG (250 3 4.6) mm; 5m; Co-Solvent: 0.2% NH4OH in
methanol + acetonitrile (1:1); Co-Solvent percentage: 40 %, Column Temperature: 30 °C; Back Pressure: 100 bars;
Total Flow: 4 g/min.
[0484] Example 96: Enantiomer 1: (3 mg, 2.1 % yield); LCMS: m/z = 562.2 (M+H); rt 2.49 min: LC-MS Method: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm8.16 (d, J=8.8 Hz,
1H), 8.09 (d, J=9.0 Hz, 1H), 7.56 (d, J=8.6Hz, 2H), 7.47-7.29 (m, 6H), 6.14 (s, 1H), 5.17 (s, 1H), 4.79 (d, J=12.5 Hz,
1H), 3.65 (d, J=13.9Hz, 1H), 3.60 (s, 3H), 3.54 (s, 3H), 3.47-3.35 (m, 2H), 3.16 (dd, J=12.5, 3.9 Hz, 1H), 3.10 -2.99 (m,
1H), 2.65 (d, J=14.4 Hz, 1H).
[0485] Example 97: Enantiomer 2: (4 mg, 2.8 % yield); LCMS: m/z = 562.2 (M+H); rt 2.49 min; LC-MS Method: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm8.16 (d, J=8.8 Hz,
1H), 8.09 (d, J=9.0 Hz, 1H), 7.56 (d, J=8.6Hz, 2H), 7.46-7.30 (m, 6H), 6.15 (s, 1H), 5.17 (s, 1H), 4.79 (d, J=12.2 Hz,
1H), 3.65 (d, J=9.8Hz, 1H), 3.60 (s, 3H), 3.56-3.47 (m, 3H), 3.46-3.36 (m, 2H), 3.16 (dd, J=12.3, 3.5 Hz, 1H),3.09-2.99
(m, 1H), 2.65 (d, J=13.9 Hz, 1H).

EXAMPLE 98

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0486]

[0487] To a stirred solution of (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (220 mg, 0.453 mmol) in DMF (8 mL) was added NBS (121 mg, 0.680 mmol). The
reaction mixture was stirred at room temperature for 1 h. The reaction mixture was concentrated under high vacuum to
yield a brown gum. The crude compound was purified by ISCO® (using 12 g silica gel column; using 56 % -60 % ethyl
acetate/ petroleum ether) to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (150 mg, 58.7 % yield) as a brown solid. LCMS: m/z = 564.2 (M+H); rt 4.045
min. LC-MS Method: Column-KINETEX-XB-C18 (75 3 3 mm-2.6 mm); Mobile phase A: 10 mM ammonium formate in
water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 %
B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20
% B over 0.1 minutes, flow rate 1.5 mL/min.
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EXAMPLE 99

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile

[0488]

[0489] To a stirred solution of (R)-8-(4-(bis (4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (70 mg, 0.124 mmol) in dioxane (5 mL) were added methylboronic acid
(11.14 mg, 0.186 mmol) and K2CO3 (51.4 mg, 0.372 mmol) under nitrogen. The nitrogen purging was continued for 3
min and PdCl2(dppf) (9.07 mg, 0.012 mmol) was added. Purging was continued for another 3 min. The reaction mixture
was heated up to 85 °C over 5 min and was stirred for 16 h. The reaction mixture was filtered through cartridge and was
concentrated under high vacuum to yield a brown gum. The crude material was purified via preparative HPLC (Method)
Method: Column- Sun fire C18 (150 3 19 mm) 5 mm; Mobile phase A: 10 mM ammonium acetate in water; Mobile phase
B: acetonitrile; Gradient: 50-68 % B over 19 minutes, flow rate 17 mL/min. Fractions containing the product were combined
and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5,7-dimethyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (17.9 mg, 28.9 % yield). LCMS: m/z = 500.3 (M+H); rt1.73 min; LC-
MS Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 0.1% TFA;
Solvent B: 5 % water: 95 % acetonitrile; 0.1% TFA). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-7.98 (m, 2H), 7.54 (dd,
J=10.5, 8.8 Hz, 2H), 7.56 (dd,=10.5, 8.8 Hz, 2H), 7.15 (td, J=8.9, 4.0 Hz, 4H), 4.87 (s, 1H), 3.84 (d, J=9.3 Hz, 1H), 3.59
(s, 3H), 3.47-3.33 (m, 2H), 3.07 (d, J=11.7 Hz, 1H), 2.97-2.74 (m, 2H), 2.40 (d, J=11.5 Hz, 1H),2.16 (s, 3H), 1.06 (d,
J=6.4 Hz, 3H).

EXAMPLES 100 TO 101

8-(4-(bis (4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile

[0490]

[0491] To a stirred solution of 8-(4-(bis (4-fluorophenyl) methyl)-3-(hydroxymethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-
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dihydro-1,5-naphthyridine-2-carbonitrile (90 mg, 0.179 mmol) in DCM (6 mL) was added NCS (47.9 mg, 0.359 mmol).
The reaction mixture was stirred at room temperature for 4 h. The reaction was quenched with water (5 mL). The reaction
mixture was extracted with ethyl acetate (3x10 mL). The combined organic layer was dried over anhydrous sodium
sulfate, filtered and evaporated under reduced pressure to yield a brown oil. The crude material was purified via preparative
LC-MS. The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge
C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 10 % B, 10-40 % B over
25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing
the product were combined and dried via centrifugal evaporation to yield product as an enantiomeric mixture. Enantiomers
were separated using chiral HPLC. Chiral separation method: Method: Column-Cellulose C5 (250 3 30) mm, 5 micron;
M. Phase A: 0.1% ammonia in methanol; Flow rate: 30 mL/min.
[0492] Example 100: Enantiomer 1: (9.8 mg, 10.2 % yield); LCMS: m/z = 536.2 (M+H); rt 2.33 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm8.18
(q, J=8.8 Hz, 2H), 7.66-7.49 (m, 4H), 7.15 (td, J=8.9,3.5 Hz, 4H), 5.20 (s, 1H), 4.25 (br. s., 1H), 3.80 (d, J=10.0 Hz, 2H),
3.73-3.60 (m, 5H), 3.57 (d,J=12.2 Hz, 1H), 3.42-3.36 (m, 1H), 3.11-3.03 (m, 1H), 2.74 (s, 1H), 2.48 (br. s., 1H).
[0493] Example 101: Enantiomer 2: (6.5 mg, 6.8 % yield); LCMS: m/z = 536.2 (M+H); rt 2.33 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.18
(q, J=8.8 Hz, 2H), 7.67-7.46 (m, 4H), 7.15 (td, J=8.9,3.4 Hz, 4H), 5.20 (s, 1H), 4.24 (t, J=5.3 Hz, 1H), 3.86-3.74 (m, 2H),
3.73-3.60 (m, 5H), 3.57(d, J=12.2 Hz, 1H), 3.42-3.35 (m, 1H), 3.07 (t, J=10.1 Hz, 1H), 2.74 (br. s., 1H), 2.48 (br. s., 1H).

INTERMEDIATE 67

tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-1-carboxylate

[0494]

[0495] To a stirred solution of tert-butyl (R)-3-methylpiperazine-1-carboxylate (500 mg, 2.496 mmol) in acetonitrile (6
mL) were added DIPEA (1.308 mL, 7.49 mmol) and 4,4’-(bromomethylene)bis(chlorobenzene) (1183 mg, 3.74 mmol).
The reaction mixture was heated up to 85 °C over 10 min and was stirred for 16 h. The reaction mixture was concentrated
under high vacuum to yield a brown gum. The crude compound was purified by ISCO® (using 24 g silica gel column;
using 8 % -12 % ethyl acetate/ petroleum ether) to yield tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-
1-carboxylate (180 mg, 83 % yield) as a brown gum. LCMS: m/z = 437.2 (M+H); rt 2.24 min.LC-MS Method: Column-
KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile
phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 80 % B over 0.5 minute, 80-98% B over 2.5
minutes, flow rate 1.0 mL/min, then a 1 minute hold at 98% B flow rate 1.0 mL/min.

INTERMEDIATE 68

(R)-1-(bis(4-chlorophenyl)methyl)-2-methylpiperazine

[0496]
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[0497] A solution of tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-methylpiperazine-1-carboxylate (170 mg, 0.390
mmol) in HCl in dioxane (3.0 mL, 99 mmol) was stirred at room temperature for 1 h. The reaction mixture was concentrated
under high vacuum to yield HCl salt of (110 mg, 84 % yield) as a brown solid. LCMS: m/z = 336.2 (M+H); rt 2.39 min.
LC-MS Method: Column-KINETEX-XB-C 18 (75 X 3 mm- 2.6 mm); Mobile phase A: 0.1% TFA in Milli-Q water; Mobile
phase B: 0.1%TFA in acetonitrile; Gradient: 20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100 % B flow rate 1.5 mL/min, 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 102

(R)-4-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-
3-carbonitrile

[0498]

[0499] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (100 mg, 0.243 mmol) in acetonitrile (8 mL) were added DIPEA (0.127 mL, 0.728 mmol) and HCl salt of (R)-
1-(bis(4-chlorophenyl) methyl)-2-methylpiperazine, HCl (90 mg, 0.243 mmol). The reaction mixture was heated up to
85 °C over 5 min and was stirred for 3 h. The reaction mixture was concentrated under high vacuum to yield a brown
gum. The crude compound was purified by ISCO® (using 12 g silica gel column; using 58 %-62 % ethyl acetate/ petroleum
ether) to yield (R)-4-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridine-3-carbonitrile (110 mg, 50.8 % yield) as a brown solid. LCMS: m/z = 598.0 (M+H); rt 4.41 min. LC-MS
Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: ace-
tonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4
minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over
0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 103

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile

[0500]
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[0501] To a stirred solution of (R)-4-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridine-3-carbonitrile (80 mg, 0.134 mmol) in NMP (5 mL) were added zinc (1.751 mg, 0.027
mmol) and zinc cyanide (31.5 mg, 0.268 mmol) under nitrogen. The nitrogen purging was continued for 3 min. Next,
dppf (4.45 mg, 8.04 mmol) and Pd2(dba)3 (12.26 mg, 0.013 mmol) were added and purging was continued for another
3 min. The reaction mixture was heated up to 80 °C over 5 min and was stirred for 4 h. The reaction was quenched
saturated ammonium chloride solution (5 mL). The reaction mixture was extracted with ethyl acetate (3 3 10 mL). The
combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to
yield a brown oil. The crude material was purified via preparative HPLC (Method) DAD 1: Bridge phenyl (250 mm 3 4.6
mm) 5 mm; DAD-2: Inersil ODS (250 mm 3 4.6 mm) 5 mm; MPA: 10 mM ammonium acetate in water pH: 4.5; MPB:
acetonitrile; Gradient: 30-60 %B over 2 minutes, 60-100 %B over 14 minutes, then a 4 minute hold at 100 % B; 100-20
%B over 1 minute; Flow rate: 2 mL/min. Fractions containing the product were combined and dried via centrifugal
evaporation to yield (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (35.0 mg, 47.6 % yield); LCMS: m/z = 543.2 (M+H); rt 2.729 min; LC-MS Method: Column-
X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent
B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=8.8 Hz,
1H), 8.15 (d, J=9.0 Hz, 1H), 7.54 (d, J=8.6Hz, 2H), 7.57 (d, J=8.6 Hz, 2H), 7.39 (d, J=8.6 Hz, 4H), 4.92 (s, 1H), 4.10 (d,
J=13.7 Hz, 1H),4.00 (d, J=12.2 Hz, 1H), 3.87 (dd, J=12.8, 2.8 Hz, 1H), 3.60 (t, J=10.3 Hz, 1H), 3.53 (s, 3H),3.09-2.97
(m, 1H), 2.96-2.86 (m, 1H), 1.04 (d, J=6.4 Hz, 3H). One proton peak merged with residual solvent peak.

EXAMPLE 104

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile, dimethylformamide

[0502]

[0503] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (60
mg, 0.180 mmol) in acetonitrile (6 mL) were added DIPEA (0.094 mL, 0.540 mmol) and (R)-1-(bis(4-chlorophenyl)methyl)-
2-methylpiperazine, HCl (66.9 mg, 0.180 mmol). The reaction mixture was heated up to 85 °C over 5 min and was stirred
for 2 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
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particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 12% B, 12-60 % B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-chlorophenyl) methyl)-3-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, dimethylformamide (15.4 mg, 14.5 % yield); LCMS: m/z = 518.2 (M+H);
rt 2.585 min; LC-MS Method: Column-X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.51 (d, J=8.6Hz, 2H), 7.54 (d, J=8.6 Hz,
2H), 7.39 (dd, J=8.6, 3.7 Hz, 4H), 6.08 (s, 1H), 4.86 (s, 1H), 4.02 (d,J=10.5 Hz, 1H), 3.63-3.47 (m, 4H), 3.21-3.05 (m,
2H), 2.98 (d, J=6.4 Hz, 1H), 2.90 (s, 1H),2.46 (br. s., 1H), 1.18 (d, J=6.4 Hz, 3H).

EXAMPLE 105

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile, dimethylformamide

[0504]

[0505] To a stirred solution of (R)-8-(4-(bis (4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (45 mg, 0.087 mmol) in DCM (5 mL) was added NCS (23.18 mg, 0.174 mmol). The
reaction mixture was stirred at room temperature for 16 h. The reaction mixture was quenched with water (5 mL) and
was extracted with ethyl acetate (3x 10 mL). The combined organic layer was dried over anhydrous sodium sulfate,
filtered and evaporated under reduced pressure to yield a brown oil. The crude material was purified via preparative LC-
MS (Method). The crude material was purified via preparative HPLC with the following conditions: Column: Waters
XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 10 % B, 10-40 %
B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions
containing the product were combined and dried via centrifugal evaporation to yield(R)-8-(4-(bis(4-chlorophenyl)methyl)-
3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, dimethylformamide (5.2
mg, 9.6 % yield); LCMS: m/z = 552.2 (M+H); rt2.779 min; LC-MS Method: Column- X Bridge BEH XP C18 (50 3 2.1
mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring
at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile;
10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17 (q, J=8.8 Hz, 2H), 7.54 (d, J=8.6 Hz, 2H), 7.57
(d, J=8.6Hz, 2H), 7.39 (dd, J=8.6, 1.2 Hz, 4H), 4.87 (s, 1H), 3.90-3.81 (m, 1H), 3.72-3.53 (m, 4H),3.45-3.32 (m, 2H),
3.00-2.85 (m, 1H), 2.44 (d, J=11.7 Hz, 1H), 2.13-2.02 (m, 1H), 1.12 -0.94 (m, 3H).

INTERMEDIATE 69

1 -(tert-butyl) 3-cyclopropyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,3-dicarboxylate

[0506]



EP 3 814 348 B9

134

5

10

15

20

25

30

35

40

45

50

55

[0507] To a stirred solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl) piperazine-2-carboxylic acid (350
mg, 0.809 mmol) in DCM (8 mL) were added DCC (501 mg, 2.428 mmol) and DMAP (99 mg, 0.809 mmol) followed by
the addition of cyclopropanol (94 mg, 1.619 mmol). The reaction mixture was stirred at room temperature for 16 h. The
reaction was quenched with water (50 mL). The reaction mixture was extracted with ethyl acetate (3 3 100 mL). The
combined organic layer was dried over anhydrous sodium sulphate, filtered and evaporated under reduced pressure to
yield a brown oil. The crude compound was purified by ISCO® (using 24 g silica gel column; using 11 % -15 % ethyl
acetate/ petroleum ether) to yield a brown gum (50 mg, 13.1 % yield). LCMS: m/z = 473.2 (M+H); rt 4.201 min. LC-MS
Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: ace-
tonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4
minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over
0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 70

cyclopropyl 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl

[0508]

[0509] A stirred solution of 1-(tert-butyl) 3-cyclopropyl 4-(bis(4-fluorophenyl)methyl) piperazine-1,3-dicarboxylate (50
mg, 0.106 mmol) in HCl in dioxane (16.07 mL, 0.529 mmol) was stirred at room temperature for 2 h. The reaction mixture
was concentrated under high vacuum to yield cyclopropyl 1-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl
as a brown solid (46 mg, 61.7 % yield); LCMS: m/z = 373.2 (M+H); rt 2.329 min.

EXAMPLES 106 AND 107

cyclopropyl 1 -(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0510]
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[0511] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (50
mg, 0.150 mmol) in acetonitrile (5 mL) were added DIPEA (0.079 mL, 0.450 mmol) and cyclopropyl 1-(bis(4-fluorophe-
nyl)methyl) piperazine-2-carboxylate, HCl (61.3 mg, 0.150 mmol). The reaction mixture was heated up to 85 °C over 5
min and was stirred for 1 h. The reaction mixture was concentrated under reduced pressure to yield a brown oil. The
crude material was purified via preparative HPLC Method: Column- SUNFIRE C18 (150 mm 3 19 mm ID, 5 mm); Mobile
phase A: 10 mM Ammonium acetate in water; Mobile phase B: acetonitrile; Gradient: 40 % B over 2.0 minutes, 40-60
% B over 1.0 minute, 60-100 % B over 17 minutes, flow rate 17 mL/min. Fractions containing the product were combined
and dried via centrifugal evaporation to yield product as an enantiomeric mixture. Enantiomers were separated using
chiral HPLC. Chiral separation method: Column: Chiralcel ODH (250 3 4.6) mm; 5 mm; Isocratic Mode, Co-Solvent:
0.2% NH4OH in methanol + acetonitrile (1:1); Co-Solvent percentage: 30 %, Column Temperature: 30 °C; Back Pressure:
100 bars; Total Flow: 4 g/min.
[0512] Example 106: Enantiomer 1: (10.7 mg, 12.3 %yield); LCMS: m/z = 556.3 (M+H); rt 2.27 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm
8.14-8.19 (m, 1 H), 8.07-8.11 (m, 1 H), 7.55-7.60 (m, 2 H), 7.35-7.40 (m, 2 H), 7.12-7.19 (m, 4 H), 6.13 (s, 1 H), 5.17
(s, 1 H), 4.57-4.68 (m, 1 H), 3.84-3.99 (m, 2 H), 3.54 (s, 3 H), 3.33-3.38 (m, 2 H), 3.01-3.14 (m, 1 H), 2.57-2.64 (m, 1
H), 2.52-2.54 (m, 1 H), 0.50-0.67 (m, 2 H), 0.26-0.37 (m, 2 H).
[0513] Example 107: Enantiomer 2: (5.0 mg, 5.7 % yield); LCMS: m/z = 556.3 (M+H); rt 2.27 min; LC-MS Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR(400 MHz, DMSO-d6) δ ppm 8.17
(d, J=8.8 Hz, 1 H), 8.06-8.12 (m, 1 H), 7.57 (dd, J=8.7, 5.5 Hz, 2 H), 7.38 (dd, J=8.6, 5.6 Hz, 2 H), 7.13-7.20 (m, 4 H),
6.13 (s, 1 H), 5.17 (s, 1 H), 4.58-4.65 (m, 1 H), 3.84-3.97 (m, 2 H), 3.54 (s, 3 H), 3.33-3.38 (m, 3 H), 3.03-3.14 (m, 1 H),
2.57-2.64 (m, 1 H).

INTERMEDIATE 71

(4-Fluoro-2-methoxyphenyl)(4-fluorophenyl)methanol

[0514]

[0515] To a solution of 4-fluoro-2-methoxybenzaldehyde (5 g, 32.4 mmol) in tetrahydrofuran (10 mL) was added (4-
fluorophenyl)magnesium bromide (64.9 mL, 64.9 mmol) at 0 °C. The reaction mixture was stirred at room temperature
for 16 h. The reaction was quenched with saturated NH4Cl solution. The mixture was extracted twice with ethyl acetate
(50 mL). The organic layer was separated, dried over Na2SO4 and evaporated to dryness to yield (4-fluoro-2-methoxy-
phenyl) (4-fluorophenyl)methanol (4.5 g, 41.0 % yield) as an off-white solid. LC-MS Method: Column: AQUITY UPLC
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BEH C18 (3.0x50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5) Mobile phase B:10 mM
ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min. 1H NMR (400 MHz, Methanol-d4): δ 7.92 (d, J = 12.00 Hz, 1H),
7.76 (d, J = 12.00 Hz, 1H), 7.21-7.27 (m, 2H), 6.85-6.94 (m, 3H), 5.84 (s, 1H), 3.78 (s, 3H).

INTERMEDIATE 72

1-(Chloro(4-fluorophenyl)methyl)-4-fluoro-2-medioxybenzene

[0516]

[0517] To a solution of (4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methanol (200 mg, 0.799 mmol) in dichloromethane
(40 mL) was added thionyl chloride (0.175 mL, 2.398 mmol). The reaction mixture was heated to 45 °C for 3 h. The
reaction mixture was evaporated to dryness under high vacuum to yield 1-(chloro(4-fluorophenyl)methyl)-4-fluoro-2-
methoxy benzene (170 mg, 69.7 % yield) as a brown liquid. Method: Column: AQUITY UPLC BEH C18 (3.0x50 mm)
1 .7 mm, Mobile phase A:10 mM ammonium acetate:acetonitrile (95:5) M. phase B: 10 mM ammonium acetate:acetonitrile
(5:95), Flow: 0.7 mL/min.

INTERMEDIATE 73

tert-Butyl (2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[0518]

[0519] To a solution of 1-(chloro(4-fluorophenyl)methyl)-4-fluoro-2-methoxybenzene (200 mg, 0.744 mmol) in ace-
tonitrile (5 mL) were added tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (239 mg, 1.117 mmol) and DIPEA
(0.390 mL, 2.233 mmol). The reaction mixture was heated to 80 °C for 4 h. The reaction mixture was diluted with water
and extracted twice with ethyl acetate (20 mL). The organic layer was separated and dried over Na2SO4 and evaporated
to dryness to yield tert-butyl (2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-
carboxylate (160 mg, 39.5 % yield) as an off-white solid; LCMS: m/z = 447.4 (M+H); rt 1.75 and 1.76 min (Diastereomer
mixture). Method: Column: AQUITY UPLC BEH C18 (3.0x50mm) 1.7 mm, Mobile phase A: 10 mM ammonium ace-
tate:acetonitrilc (95:5) M. phase B: 10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

INTERMEDIATE 74

(2R,5S)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine

[0520]
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[0521] To a solution of tert-butyl (2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpipera-
zine-1-carboxylate (200 mg, 0.448 mmol) in 1,4-dioxane (5 mL) was added HCl in dioxane (1.120 mL, 4.48 mmol). The
reaction mixture was stirred at room temperature for 16 h and then evaporated to dryness. The solid was washed with
diethyl ether to yield (2R,5S)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (190
mg, 82 % yield) as an off-white solid; LCMS: m/z = 347.4 (M+H); rt 1.48 and 1.56 min (Diastereomer mixture). Method:
Column: AQUITY UPLC BEH C18 (3.0x50 mm)1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5)
M. phase B: 10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLES 108 AND 109

8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-fi-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[0522]

[0523] To a solution of (2R,5S)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl
(100 mg, 0.261 mmol) in acetonitrile (5 mL) were added DIPEA (0.137 mL, 0.784 mmol) and 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (104 mg, 0.313 mmol). The reaction mass was heated to
80 °C for 16 h and evaporated to dryness. The crude material was purified via preparative HPLC with the following
conditions: Column: Xbridge phenyl, 21 3 250 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium bicarbonate
pH-9.5; Mobile Phase B: acetonitrile; Gradient: 60-100 % B over 14 minutes, then a 5 minute hold at 100 % B; Flow: 18
mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to yield the product as a
diastereomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation (Prep HPLC Method: Column:
C2/160(250 3 20 mm, 5 micron; M. Phase A: acetonitrile; M. Phase B:0.1% DEA in acetonitrile; Flow rate: 20 mL/min.)
of diastereomeric mixture gave Diastereomer 1 (homochiral); rt 12.690 min, and Diastereomer 2 (homochiral): rt 14.178
min.
[0524] Example 108: Diastereomer 1: (6.3 mg, 4.4 % yield); LCMS: m/z = 530.3 (M+H); rt 1.508 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (d, J=9.0 Hz, 1H), 8.05
(d, J=8.5 Hz, 1H), 7.73 (t, J=7.8 Hz, 1H), 7.51 (dd, J=8.5, 5.5 Hz, 2H), 7.13 (t, J=8.8 Hz, 2H), 6.90-6.66 (m, 2H), 5.99
(s, 1H), 4.98 (s, 1H), 4.57 (br. s., 1H), 3.80 (s, 3H), 3.71 (d, J=12.0 Hz, 1H), 3.58-3.42 (m, 4H), 3.01 (d, J=6.5 Hz, 1H),
2.82 (dd, J=11.5, 3.5 Hz, 1H), 2.39 (d, J=11.0 Hz, 1H), 1.45-1.20 (m, 3H), 1.04 (d, J=6.5 Hz, 3H).
[0525] Example 109: Diastereomer 2: (3.7 mg, 2.5 % yield); LCMS: m/z = 530.3 (M+H); rt 1.568 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5m, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5% water:
95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d,
J=9.0 Hz, 1H), 7.71-7.61 (m, 1H), 7.49 (dd, J=8.6, 5.6 Hz, 2H), 7.12 (t, J=8.8 Hz, 2H), 6.89 (dd, J=11.6, 2.6 Hz, 1H),
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6.81 (td, J=8.6, 2.4 Hz, 1H), 6.00 (s, 1H), 5.06 (s, 1H), 4.56 (br. s., 1H), 3.86 (s, 3H), 3.72 (d, J=12.7 Hz, 1H), 3.60-3.46
(m, 4H), 3.16 (br. s., 1H), 2.82 (dd, J=12.1, 3.5 Hz, 1H), 2.30 (d, J=12.2 Hz, 1H), 1.29 (d, J=6.6 Hz, 3H), 1.02 (d, J=6.6
Hz, 3H).

EXAMPLE 110

6-Bromo-4-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile

[0526]

[0527] To a solution of (2R,5S)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl
(150 mg, 0.392 mmol) in acetonitrile (5 mL) were added DIPEA (0.205 mL, 1.175 mmol) and 6-bromo-3-cyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (194 mg, 0.470 mmol). The reaction mixture was heat-
ed to 80 °C for 16 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (20 mL). The
organic layer was separated, dried over Na2SO4 and evaporated to dryness. The crude was purified by ISCO® (Column:
40 g RediSep silica, Solvent run: 0-50 % EtOAc in petroleum ether). The product was eluted at 35% EtOAc in petroleum
ether to afford 6-bromo-4-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (110 mg, 33.7 % yield); LCMS: m/z -= 610.4 (M+H); rt 1.35
and 1.39 min. Method: Column: AQUITY UPLC BEH C18(3.0x50 mm)1.7 mm, Mobile phase A:10 mM ammonium
acetate:acetonitrile (95:5) M. phase B:10 mM ammonium acetate:acetonitrile(5:95), Flow: 0.7 mL/min.

EXAMPLES 111 AND 112

8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile

[0528]

[0529] To a solution of 6-bromo-4-((2S,SR)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1 -yl)-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (120 mg, 0.197 mmol) in NMP (1 mL) were added
zinc (2.58 mg, 0.039 mmol), dppf (6.56 mg, 0.012 mmol) and zinc cyanide (46.3 mg, 0.394 mmol). The reaction mixture
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was degasified under N2 and Pd2(dba)3 (18.06 mg, 0.020 mmol) was added under N2. The reaction mass was irradiated
under microwave to 80 °C for 2 h. The reaction mixture was evaporated to dryness and purified by preparative HPLC.
Method: (Mobile Phase A: 10 mM ammonium acetate in water, Mobile Phase B: acetonitrile, Column: Sunfire C18, 21.2x
150 mm, 5 mm, Flow: 20 mL/min) (Diastereomeric mixture). Enantiomers were separated using chiral HPLC. Chiral
separation (Column: Cellulose-C4 (250 x21 mm) 5 micron, Mobile Phase A: acetonitrile, Mobile Phase B: methanol
Flow: 20 mL/min) of Diastereomeric mixture gave Diastereomer 1 (homochiral); rt 17.824 min, and Diastereomer 2
(homochiral); rt 20.415 min. Fractions containing the product were combined and dried via centrifugal evaporation to
yield Example 111 and Example 112.
[0530] Example 111: Diastereomer 1: (1.5 mg, 1.3 % yield); LCMS: m/z -= 555.3 (M+H); rt 1.644 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=9.0 Hz, 1H), 8.15
(d, J=8.5 Hz, 1H), 7.84-7.69 (m, 1H), 7.54 (dd, J=8.5, 6.0 Hz, 2H), 7.13 (t, J=8.8 Hz, 2H), 6.89-6.64 (m, 2H), 5.00 (s,
1H), 4.75 (br. s., 1H), 4.22 (dd, J=12.8, 3.3 Hz, 1H), 3.81 (s, 3H), 3.61-3.48 (m, 3H), 3.46-3.35 (m, 1H), 3.08 (dd, J=11.5,
3.5 Hz, 1H), 2.98 (d, J=6.0 Hz, 1H), 2.44 (br. s., 1H), 1.44 (d, J=6.5 Hz, 3H), 0.88 (d, J=6.0 Hz, 3H).
[0531] Example 112: Diastereomer 2: (5.6 mg, 5.1 % yield); LCMS: m/z = 555.3 (M+H); rt 1.768 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=9.0 Hz, 1H), 8.15
(d. J=8.5 Hz, 1H), 7.81-7.68 (m, 1H), 7.52 (dd, J=8.5, 5.5 Hz, 2H), 7.12 (t, J=8.8 Hz, 2H), 6.94-6.73 (m, 2H), 5.05 (s,
1H), 4.75 (br. s., 1H), 4.22 (dd, J=12.5, 3.0 Hz, 1H), 3.84 (s, 3H), 3.64-3.48 (m, 3H), 3.42 (d, J=11.5 Hz, 1H), 3.14-3.00
(m, 2H), 2.37 (d, J=11.5 Hz, 1H), 1.42 (d, J=6.5 Hz, 3H), 0.85 (d, J=6.5 Hz, 3H).

INTERMEDIATE 75

methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl

[0532]

[0533] To a solution of 1-(tert-butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate (3 g, 6.72
mmol) in 1,4-dioxane (10 mL) was added HCl in 1,4-dioxane (16.80 mL, 67.2 mmol). The reaction mixture was stirred
at room temperature for 16 h and evaporated to dryness. The crude material was washed with diethyl ether to yield
methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl (2.5 g, 70 % yield) as an off-white solid; LCMS: m/z
= 347.4 (M+H); rt 1.61 min. Method: Column: AQUITY UPLC BEH C18 (3.0350 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5) M. phase B: 10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLE 114

Methyl 4-(bis(4-fluorophenvl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0534]
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[0535] To a solution of methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxylate (70 mg, 0.115 mmol) in NMP (1 mL) were added zinc (1.504 mg, 0.023 mmol),
dppf (3.83 mg, 6.90 mmol), and zinc cyanide (27.0 mg, 0.230 mmol). The reaction mixture was degasified under N2 and
Pd2(dba)3 (10.54 mg, 0.012 mmol) was added under N2. The reaction mass was irradiated under microwave to 80 °C
for 2 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (20 mL). The organic layer
was separated, dried over Na2SO4 and evaporated to dryness. The crude material was purified via preparative HPLC
with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 2 minute hold at 35% B, 35-60 % B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing the
product were combined and dried via centrifugal evaporation to yield methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicy-
ano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (3.5 mg, 5.4 % yield); LCMS: m/z =
555.2 (M+H); rt 2.162 min. Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5%
acetonitrile; 10 mM ammonium acetate. Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate, Flow:
1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.25 (d, J=9.0 Hz, 1H), 8.17 (d, J=9.0 Hz, 1H), 7.56-7.38 (m, 4H),
7.18 (q, J=8.8 Hz, 4H), 5.36 (br. s., 1H), 4.51 (s, 1H), 4.16-4.05 (m, 1H), 3.94 (d, J=12.0 Hz, 1H), 3.82 (s, 3H), 3.55 (s,
3H), 3.26 (d, J=12.0 Hz, 1H), 2.84 (d, J=9.5 Hz, 1H), 2.40 (dd, J=11.9, 3.8 Hz, 1H), 2.31-2.23 (m, 1H).

EXAMPLE 115

Methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxylate

[0536]

[0537] To a solution of methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl (111 mg, 0.291 mmol) in
acetonitrile (5 mL) was added DIPEA (0.085 mL, 0.485 mmol). The reaction mixture was heated at 80 °C for 30 minutes.
Next, 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (100 mg, 0.243
mmol) was added and heating was continued for 16 h. The reaction mixture was evaporated to dryness. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B, 15-55% B over 20 minutes, then
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a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were
combined and dried via centrifugal evaporation to afford methyl 4-(bis(4-fluorophenyl) methyl)-1 -(6-bromo-3-cyano-1
-methyl-2-oxo-1,2-dihydro-1,5-naphthy ridin-4-yl) piperazine-2-carboxylate (4.6 mg, 3.1 % yield); LCMS: m/z -= 610.2
(M+H); rt 2.344 min. Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile;
10 mM ammonium acetate, Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate, Flow: 1.1 mL/min.
1H NMR (400 MHz, DMSO-d6) δ ppm 7.95 (d, J=9.0 Hz, 1H), 7.88 (d, J=8.8 Hz, 1H), 7.51-7.39 (m, 4H), 7.17 (q, J=9.0
Hz, 4H), 5.40 (br. s., 1H), 4.50 (s, 1H), 4.08 (br. s., 1H), 3.89 (d, J=12.2 Hz, 1H), 3.81 (s, 3H), 3.53 (s, 3H), 3.25 (br. s.,
1H), 2.82 (d, J=8.8 Hz, 1H), 2.41 (d, J=7.8 Hz, 1H), 2.24 (d, J=10.0 Hz, 1H).

EXAMPLES 116 AND 117

Methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate

[0538]

[0539] To a solution of methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxylate (60 mg, 0.099 mmol) in NMP (1 mL) were added zinc (1.289 mg, 0.020 mmol),
dppf (3.28 mg, 5.92 mmol) and zinc cyanide (23.16 mg, 0.197 mmol). The reaction mixture was degasified under N2 and
Pd2(dba)3 (9.03 mg, 9.86 mmol) was added under N2. The reaction mass was irradiated under microwave to 80 °C for
2 h. The reaction mass was diluted with water and extracted twice with ethyl acetate (20 mL). The organic layer was
separated, dried over Na2SO4 and evaporated to dryness. The crude material was purified via preparative HPLC (Column:
X-Bridge Phenyl (250 mm 3 19 mm ID, 5 mm). Mobile phase A=10 mm ammonium acetate pH 4.5 Mobile phase B=
acetonitrile, Flow 17mL/min). Fractions containing the product were combined and evaporated to dryness to yield methyl
4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxy-
late (40 mg, 69.5 % yield; Enantiomeric mixture). Enantiomers were separated using chiral HPLC. Chiral separation
(Column: Lux Cellulose-2 (250 x4.6) mm, 5 mm, 0.2% NH4OH in methanol + acetonitrile (1:1) of Enantiomeric mixture
yield Enantiomer 1; rt 5.52 min, and Enantiomer 2; rt 6.46 min.
[0540] Example 116: Enantiomer 1: (6.7 mg, 10.4 % yield); LCMS: m/z = 555.2 (M+H); rt 3.229 min; Method: Column-
Kinetex XB-C18 (75X3 mm-2.6 mm), Mobile phase A: 10 mM NH4COOH in water: acetonitrile (98:2), Mobile phase B:
10 mM NH4COOH in water: acetonitrile (2:98). 1H NMR (400 MHz, DMSO-d6) δ 8.29-8.21 (m, 1H), 8.20-8.11 (m, 1H),
7.46 (br. s., 4H), 7.18 (q, J=8.9 Hz, 4H), 5.36 (br. s., 1H), 4.51 (s, 1H), 4.24-4.01 (m, 1H), 3.82 (s, 3H), 3.55 (s, 3H),
2.90-2.77 (m, 1H), 2.07 (s, 4H).
[0541] Example 117: Enantiomer 2: (8.1 mg, 12.5 % yield); LCMS: m/z = 555.2 (M+H); rt 3.229 min; Method: Column-
Kinetex XB-C18 (75X3 mm- 2.6 mm), Mobile phase A: 10 mM NH4COOH in water: acetonitrile (98:2), Mobile phase B:
10 mM NH4COOH in water:acetonitrile (2:98). 1H NMR (400 MHz, DMSO-d6) δ 8.30-8.20 (m, 1H), 8.19-8.10 (m, 1H),
7.53-7.38 (m, 4H), 7.18 (q, J=9.0 Hz, 4H), 5.36 (br. s., 1H), 4.51 (s, 1H), 4.19-4.05 (m, 1H), 3.86 (s, 3H), 3.56 (s, 3H),
2.84 (d, J=10.0 Hz, 1H), 2.41 (dd, J=3.8, 11.8 Hz, 1H), 2.31-2.21 (m, 1H), 2.03 (s, 2H).

INTERMEDIATE 77

tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazine-1-carboxylate

[0542]
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[0543] To a solution of 1-(tert-butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate (2.3 g, 5.15
mmol) in ethanol (25 mL) was added calcium chloride (2.86 g, 25.8 mmol) at room temperature. The reaction mixture
was cooled to 0 °C and sodium borohydride (1.559 g, 41.2 mmol) was added. The reaction mass was stirred at room
temperature for 16 h. The reaction mixture was evaporated to dryness. Water was added to the reaction mass. The
reaction mass was extracted twice with ethyl acetate (50 mL). The organic layer was separated, dried over Na2SO4 and
evaporated to dryness to yield tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazine-1-carboxylate (1.9
g, 70.5 % yield) as an off-white solid; LCMS: m/z = 419.4 (M+H); rt 2.05 min. Method: Column: AQUITY UPLC BEH C18
(3.0x50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5) M. phase B:10 mM ammonium
acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

INTERMEDIATE 78

(4-(bis(4-fluorophenyl)methyl)piperazin-2-yl)methanol.

[0544]

[0545] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl) piperazine-1-carboxylate (70 mg,
0.167 mmol) in 1,4-dioxane (4 mL) was added HCl in dioxane (0.051 mL, 1.673 mmol). The reaction mixture was stirred
at room temperature for 16 h. The reaction mixture was evaporated to dryness and washed with diethyl ether (10 mL)
to yield (4-(bis(4-fluorophenyl)methyl)piperazin-2-yl)methanol, HCl (50 mg, 94 % yield) as an off-white solid; LCMS: m/z
= 319.4 (M+H); rt 1.19 min. Method: Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile phase A:10 mM
ammonium acetate:acetonitrile (95:5) M. phase B:10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLE 118

4-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
dine-3-carbonitrile

[0546]
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[0547] To a solution of (4-(bis(4-fluorophenyl)methyl)piperazin-2-yl) methanol, HCl (103 mg, 0.291 mmol) in acetonitrile
(5 mL) was added DIPEA (0.085 mL, 0.485 mmol). The reaction mixture was heated at 80 °C for 30 minutes. Next, 6-
bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (100 mg, 0.243 mmol) was
added and heating of the reaction mass continued for 16 h. The reaction mass was evaporated to dryness. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 30 % B, 30-65% B over 20 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered
by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield 4-(4-(bis(4-
fluorophenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-car-
bonitrile (2.2 mg, 1.5 % yield); LCMS: m/z = 580.2 (M+H); rt 2.217 min. Method: XBridge BEH XP C18 (50 3 2.1) mm,
2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate, Mobile phase B: 5% water: 95%
acetonitrile; 10 mM ammonium acetate, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 7.93-7.97 (m, 1 H),
7.86-7.90 (m, 1 H), 7.48-7.56 (m, 4 H), 7.13-7.20 (m, 4 H), 4.80-4.92 (m, 1 H), 4.59-4.69 (m, 1 H), 4.43 (s, 1 H), 3.97-4.13
(m, 2 H), 3.61-3.68 (m, 1 H), 3.49-3.55 (m, 4 H), 2.80-2.91 (m, 2 H), 2.43-2.46 (m, 1 H), 2.01-2.10 (m, 1 H).

EXAMPLE 119

8-((2R,5S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[0548]

[0549] To a solution of (2S,5R)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl
(100 mg, 0.261 mmol) in acetonitrile (5 mL) were added DIPEA (0.137 mL, 0.784 mmol) and 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (104 mg, 0.313 mmol). The reaction mass was heated to
80 °C for 16 h and evaporated to dryness. The crude material was purified via preparative HPLC (Column: Xbridge
Phenyl (250 mm 3 19 mm ID, 5 mm). Mobile phase A=10 mM ammonium bicarbonate pH 9.5 in HzO, Mobile phase B=
acetonitrile, Flow 19 mL/min). Fractions containing the product were combined and dried via centrifugal evaporation to
yield the product as diastereomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation (Chiralpak
IG (250 3 4.6) mm; 5, 10 mM Ammonium Acetate in ethanol) of diastereomeric mixture gave Diastereomer 1 (homochiral);
rt 6.8 min, and Diastereomer 2 (homochiral); rt 7.52 min.
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[0550] Example 119: Diastereomer 1: (8.0 mg, 5.7 % yield); LCMS: m/z = 530.3 (M+H); rt 1.573 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA. Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.5 Hz, 1 H),
8.04-8.09 (m, 1 H), 7.71-7.78 (m, 1 H), 7.52 (dd, J=8.8, 5.8 Hz, 2 H), 7.14 (t, J=8.8 Hz, 2 H), 6.78-6.85 (m, 2 H), 6.00
(s, 1 H), 4.99 (s, 1 H), 4.53-4.64 (m, 1 H), 3.80 (s, 3 H), 3.67-3.74 (m, 1 H), 3.50-3.56 (m, 4 H), 2.98-3.06 (m, 1 H),
2.79-2.87 (m, 1 H), 2.37-2.43 (m, 1 H), 1.31 (d, J=6.5 Hz, 3 H), 1.04 (d, J=6.5 Hz, 3 H).

EXAMPLE 120

8-((2R,5S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-
5,6-dihydio-1,5-naphthyridine-2-carbonitrile

[0551]

[0552] To a solution of (2S,5R)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (40
mg, 0.104 mmol) in acetonitrile (5 mL) were added DIPEA (0.055 mL, 0.313 mmol) and 6-cyano-1-methyl-3-nitro-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (47.4 mg, 0.125 mmol). The reaction mass was heated to
80 °C for 16 h and evaporated to dryness. The crude material was purified via preparative HPLC (Column: DAD-1:
Cellulose-2 (250 3 4.6 mm), 5 micron DAD-2: CELLULOSE-4 (250 3 4.6 mm), 5 mm, MOBILE PHASE: 0.1% DEA in
methanol FLOW: 2.0 mL\min). Fractions containing the product were combined and evaporated to dryness to yield
8-((2R,5S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-7-nitro-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (15.4 mg, 25.7 % yield); LCMS: m/z = 575.3 (M+H); rt 1.661 and 1.776 min;
Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile
phase B: 5% water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.28 (d, J=8.8
Hz, 1H), 8.21 (d, J=9.0 Hz, 1H), 7.78-7.59 (m, 1H), 7.51 (ddd, J=8.7, 5.6, 3.1 Hz, 2H), 7.12 (td, J=8.9, 2.4 Hz, 2H),
6.91-6.72 (m, 2H), 5.09 (s, 1H), 4.65 (br. s., 1H), 3.83 (d, J=9.0 Hz, 3H), 3.75 (d, J=10.5 Hz, 1H), 3.58 (s, 3H), 3.15-2.98
(m, 2H), 2.64 (t, J=12.3 Hz, 1H), 2.30 (d, J=11.7 Hz, 1H), 1.36 (dd, J=13.6, 6.7 Hz, 3H), 0.90 (t, J=6.6 Hz, 3H).

EXAMPLES 121 AND 122

8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0553]
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[0554] To a solution of (2R,5S)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (40
mg, 0.104 mmol) in acetonitrile (5 mL) were added DIPEA (0.055 mL, 0.313 mmol) and 6-cyano-1-methyl-3-nitro-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (47.4 mg, 0.125 mmol). The reaction mass was heated to
80 °C for 16 h and evaporated to dryness. The crude material was purified via preparative HPLC with the following
conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate pH-4.5
with acetic acid; Mobile Phase B: acetonitrile; Gradient: 60-100 % B over 20 minutes, then a 5 minute hold at 100 % B;
Flow: 19 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation to yield the
diastereomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation (Column: DAD-1 CELLU-
LOSE-2 (250 3 4.6 mm), 5 micron, DAD-2 CELLULOSE-4 (250 3 4.6 mm), 5 micron, Mobile Phase: 0.1% DEA in
(acetonitrile:methanol)::70:30 FLOW:2.0 mL\min) of diastereomeric mixture gave Diastereomer 1 (homochiral); rt 5.217
min, and Diastereomer 2 (homochiral); rt 5.642 min.
[0555] Example 121: Diastereomer 1: (1.2 mg, 2.0 % yield); LCMS: m/z = 575.3 (M+H); rt 1.662 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.28 (d, J=9.0 Hz, 1H), 8.21
(d, J=8.8 Hz, 1H), 7.72 (dd, J=8.6, 7.1 Hz, 1H), 7.58-7.45 (m, 2H), 7.11 (t, J=8.9 Hz, 2H), 6.89-6.73 (m, 2H), 5.01 (s,
1H), 4.65 (br. s., 1H), 3.82 (s, 3H), 3.75 (dd, J=11.9, 2.8 Hz, 1H), 3.58 (s, 3H), 3.09 (dd, J=11.7, 3.9 Hz, 1H), 2.91 (d,
J=6.6 Hz, 1H), 2.62 (d, J=11.5 Hz, 1H), 2.39 (d, J=11.0 Hz, 1H), 1.37 (d, J=6.8 Hz, 3H), 0.91 (d, J=6.4 Hz, 3H).
[0556] Example 122: Diastereomer 2: (3.6 mg, 6.0 % yield); LCMS: m/z = 575.3 (M+H); rt 1.774 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.29 (d, J=9.0 Hz, 1H), 8.21
(d, J=9.0 Hz, 1H), 7.66 (dd, J=8.6, 7.1 Hz, 1H), 7.51 (dd, J=8.8, 5.6 Hz, 2H), 7.12 (t, J=8.9 Hz, 2H), 6.87 (dd, J=11.5,
2.4 Hz, 1H), 6.79 (td, J=8.4, 2.7 Hz. 1H), 5.09 (s, 1H), 4.65 (br. s., 1H), 3.84 (s, 3H), 3.74 (dd, J=12.1, 3.3 Hz, 1H), 3.59
(s, 3H), 3.10-2.98 (m, 2H), 2.69-2.61 (m, 1H), 2.29 (d, J=13.0 Hz, 1H), 1.34 (d, J=6.6 Hz, 3H), 0.89 (d, J=6.6 Hz, 3H).

INTERMEDIATE 79

1-(bis(4-fluorophenyl)methyl)-2,3-dimethylpiperazine

[0557]

[0558] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (200 mg, 0.838 mmol) in acetonitrile (5 mL) were
added 2,3-dimethylpiperazine (115 mg, 1.006 mmol) and DIPEA (0.439 mL, 2.51 mmol). The reaction mass was heated
to 80 °C for 4 h. The reaction mass was diluted with water and extracted twice with ethyl acetate (20 mL). The organic
layer was separated, dried over Na2SO4 and evaporated to dryness (250 mg, 59.4 % yield); LCMS: m/z = 317.4 (M+H);
rt 1.41 min. Method: Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium
acetate:acetonitrile (95:5) Mobile phase B:10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.
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EXAMPLES 123 AND 124

8-(4-(bis(4-fluorophenyl)methyl)-2,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0559]

[0560] To a solution of 1-(bis(4-fluorophenyl)methyl)-2,3-dimethylpiperazine (200 mg, 0.567 mmol) in acetonitrile (10
mL) were added DIPEA (0.297 mL, 1.700 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluor-
omethanesulfonate (227 mg, 0.680 mmol). The reaction mass was heated to 80 °C for 16 h and evaporated to dryness.
The crude material was purified via preparative HPLC (Column-Kinetex XB-C18 (75X3 mm- 2.6 mm) Mobile phase A:
10 mM ammonium formate in water: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate in water:acetonitrile
(2:98). Fractions containing the product were combined and evaporated to dryness to yield a diastereomeric mixture.
Enantiomers were separated using chiral HPLC. Chiral separation (Column: DAD-1: CELLULOSE-2 (250 3 4.6mm), 5
micron, DAD-2: CELLULOSE-4 (250 3 4.6mm), 5 micron, Mobile Phase: 0.1% DEA in (acetonitrile:methanol) 90:10
FLOW: 2.0 mL\min) of diastereomeric mixture gave Diastereomer 1 (homochiral); rt 6.754 min, and Diastereomer 2
(homochiral); rt 8.197 min.
[0561] Example 123: Diastereomer 1: (3.5 mg, 1.2 % yield); LCMS: m/z -= 500.3 (M+H); rt 1.831 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1 H),
8.04-8.10 (m, 1 H), 7.59-7.65 (m, 2 H), 7.52-7.57 (m, 2 H), 7.12-7.18 (m, 4 H), 6.03 (s, 1 H), 4.70-4.78 (m, 2 H), 3.53
(s, 3 H), 3.35-3.45 (m, 1 H), 3.19-3.26 (m, 1 H), 2.80-2.87 (m, 1 H), 2.63-2.72 (m, 1 H), 2.54-2.57 (m, 1 H), 1.28 (d, J=6.8
Hz, 3 H), 1.19 (d, J=6.6 Hz, 3 H).
[0562] Example 124: Diastereomer 2: (3.5 mg, 1.2 % yield); LCMS: m/z = 500.3 (M+H); rt 1.830 min; Method: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA, Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA, Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.6 Hz, 1H), 8.06
(d, J=8.8 Hz, 1H), 7.62 (dd, J=8.7, 5.7 Hz, 2H), 7.55 (dd, J=8.6, 5.6 Hz, 2H), 7.15 (td, J=8.7, 6.5 Hz, 4H), 6.03 (s, 1H),
4.80-4.67 (m, 2H), 3.53 (s, 3H), 3.43-3.34 (m, 1H), 3.24-3.17 (m, 1H), 2.83 (d, J=5.1 Hz, 1H), 2.71-2.65 (m, 1H), 2.55
(br. s., 1H), 1.28 (d, J=6.6 Hz, 3H), 1 19 (d, J=6.4 Hz, 3H).

INTERMEDIATE 80

L-valyl-L-alanine

[0563]

[0564] To a solution of ((benzyloxy)carbonyl)-L-valyl-L-alanine (1 g, 3.10 mmol) in methanol (20 mL) was added Pd-
C (0.330 g, 0.310 mmol) under Nz. The reaction mixture was stirred under hydrogen pressure for 16 h. The reaction
mixture was filtered through a celite bed. The bed was washed with methanol (40 mL). The clear filtrate was collected
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and evaporated to dryness to yield L-valyl-L-alanine (3.5 mg, 1.2 % yield) as a white solid. LCMS: m/z = 189.2 (M+H);
rt 0.17 min; Column-Kinetex XB-C18 (75X3 mm-2.6 mm), Mobile phase A: 10 mM ammonium formate in water:acetonitrile
(98:2), Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98).

INTERMEDIATE 81

(3S,6S)-3-isopropyl-6-methylpiperazine-2,5-dione

[0565]

[0566] L-valyl-L-alanine (260 mg, 1.381 mmol) was taken in a 5 mL vial and heated to 200 °C for 30 minutes. The
solid collected on the side walls of the vial to yield the (3S,6S)-3-isopropyl-6-methylpiperazine-2,5-dione (235 mg, 99 %
yield) as an off-white solid. LCMS: m/z = 171.2 (M+H); rt 0.22 min; Column-Kinetex XB-C18 (75X3 mm-2.6 mm), Mobile
phase A: 10 mM ammonium formate in water:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate in wa-
ter:acetonitrile (2:98).

INTERMEDIATE 82

(2S,5S)-2-isopropyl-5-methylpiperazine

[0567]

[0568] To a solution of (3S,6S)-3-isopropyl-6-methylpiperazine-2,5-dione (250 mg, 1.469 mmol) in tetrahydrofuran (5
mL) was added borane tetrahydrofuran complex (5.88 mL, 5.88 mmol) at 0 °C. The reaction mass was heated to 70 °C
for 16 h. The reaction was quenched with methanol. The reaction mass was stirred for 30 min. and evaporated to dryness
to yield (2S,5S)-2-isopropyl-5-methylpiperazine (220 mg, 96 % yield) as a colorless liquid; LCMS: m/z = 143.2 (M+H);
rt 0.45 min; Column-Kinetex XB-C18 (75X 3 mm-2.6 mm), Mobile phase A: 10 mM ammonium formate in water:acetonitrile
(98:2), Mobile phase B: 10 mM ammonium formate in water:acetonitrile (2:98).

INTERMEDIATE 83

(2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-isopropyl-2-methylpiperazine

[0569]
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[0570] To a solution of (2S,5S)-2-isopropyl-5-methylpiperazine (100 mg, 0.703 mmol), 4,4’-(chloromethylene)bis(fluor-
obenzene) (0.131 mL, 0.703 mmol) in acetonitrile (2 mL) was added DIPEA (0.246 mL, 1.406 mmol). The reaction
mixture was heated to 80 °C for 2 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate
(20 mL). The organic layer was separated, dried over Na2SO4 and evaporated to dryness. The crude material was
purified by ISCO® (Column: 24 g RediSep silica, Solvent run: 0-20 % methanol in chloroform). The product was eluted
at 5% methanol in chloroform to afford (2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-isopropyl-2-methylpiperazine (80 mg,
21.47 % yield) as a brown liquid; LCMS: m/z = 345.2 (M+H); rt 1.60 min; Column-Luna 3.0 C18(2) 100 Å LC column (20
3 4.0 mm) Mercury MS TM, Mobile phase A: 10 mM ammonium formate in water:acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate in wateracetonitrile (2:98).

EXAMPLE 125

8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-isopropyl-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[0571]

[0572] To a solution of (2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-isopropyl-2-methylpiperazine (27 mg, 0.078 mmol), 6-
cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (20.90 mg, 0.063 mmol) in ace-
tonitrile (2 mL) was added DIPEA (0.041 mL, 0.235 mmol). The reaction mixture was heated to 80 °C for 2 h and
evaporated to dryness. The crude material was purified via preparative HPLC (Column: X-Bridge Phenyl (250mm 3
19mm ID, 5 mm), Mobile phase A: Buffer: 10 mM ammonium acetate in water pH-4.5, Mobile phase B: acetonitrile, Flow:
17 mL/min). Fractions containing the product were combined and evaporated to dryness to yield 8-((2S,5S)-4-(bis(4-
fluorophenyl)methyl)-2-isopropyl-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1 mg, 2.4 % yield); LCMS: m/z = 528.3 (M+H); rt 2.517 min. Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm,
Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate, Mobile phase B: 5% water:95% acetonitrile;
10 mM ammonium acetate, Flow: 1.1 mL/min. 1H NMR (400 MHz. DMSO-d6) δ ppm 8.16 (d, J=9.0 Hz, 1H). 8.08 (d,
J=9.0 Hz. 1H), 7.40 (dd, J=8.8, 5.8 Hz, 2H), 7.30 (dd, J=8.5, 5.5 Hz, 2H), 7.22-6.97 (m, 4H), 6.02 (s, 1H), 5.32 (s, 1H),
4.16 (br. s., 1H), 3.89 (br. s., 1H), 3.60-3.50 (m, 3H), 3.21 (dd, J=13.3, 9.8 Hz, 1H), 2.72 (dd, J=13.3, 6.8 Hz, 1H),
2.42-2.35 (m, 1H), 1.24 (s, 1H), 1.19-1.06 (m, 3H), 1.03-0.86 (m, 6H). One proton peak merged with residual solvent peak.

INTERMEDIATE 84

tert-butyl 3-(2-acetylhydrazine-1 -carbonyl)-4-(bis(4-fluorophenyl)methyl)piperazine-1 - carboxylate

[0573]
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[0574] To a solution of 1-(bis(4-fluorophenyl)methyl)-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (450 mg,
1.041 mmol) in DMF (2 mL) were added HATU (791 mg, 2.081 mmol) and DIPEA (0.363 mL, 2.081 mmol). The reaction
mixture was stirred for 10 minutes, acetohydrazide (116 mg, 1.561 mmol) was added, and stirring was continued for 16
h. Cold water was added to the reaction mixture, and the solids were separated, filtered and washed with water. The
solids were washed with diethylether (20 mL) and evaporated under high vacuum to yield tert-butyl 3-(2-acetylhydrazine-
1-carbonyl)-4-(bis(4-fluorophenyl)methyl)piperazine-1-carboxylate (300 mg, 49.6 % yield); LCMS: m/z = 489.2 (M+H);
rt 2.782 min; Method: Column-Kinetex XB-C18 (75 3 3 mm- 2.6 mm), Mobile phase A: 10 mM ammonium formate in
water:acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water:acetonitrile (2:98).

INTERMEDIATE 85

tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazine-1- carboxylate

[0575]

[0576] To a solution of tert-butyl 3-(2-acetylhydrazine-1-carbonyl)-4-(bis(4-fluorophenyl)methyl)piperazine-1-carbox-
ylate (350 mg, 0.716 mmol) in tetrahydrofuran (2 mL) was added Burgess reagent (512 mg, 2.149 mmol). The reaction
mixture was heated to 80 °C for 16 h. LCMS showed 24% starting material and 37% product. Another lot of Burgess
reagent (512 mg, 2.149 mmol) was added and heating was continued for another 16 h. The reaction mass was heated
to dryness. The crude material was purified by ISCO® (Column: 40g RediSep silica, Solvent run: 0-50 % EtOAc in
petroleum ether). The product was eluted at 45% EtOAc in petroleum ether to afford tert-butyl 4-(bis(4-fluorophenyl)me-
thyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazine-1-carboxylate (250 mg, 70.5 % yield); LCMS: m/z = 471.2 (M+H); rt
2.084 min; Column-Luna 3.0 C18(2) 100 Å LC column (20 3 4.0 mm) Mercury MS TM, Mobile phase A: 0.1%TFA in
Milli-Q water, Mobile phase B: 0.1%TFA in acetonitrile.

INTERMEDIATE 86

2-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)-5-methyl-1,3,4-oxadiazole

[0577]
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[0578] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazine-1-carbox-
ylate (230 mg, 0.489 mmol) in dichloromethane (5 mL) was added TFA (0.377 mL, 4.89 mmol). The reaction mixture
was stirred at room temperature for 16 h. and evaporated to dryness. Method: AQUITY UPLC BEH C18 (3.0 3 50mm)
1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5) Mobile phase B:10 mM ammonium acetate:ac-
etonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLE 126

8-(4-(bis(4-fluorophenyl)methyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0579]

[0580] To a solution of 2-(1-(bis(4-fluorophenyl)methyl)piperazin-2-yl)-5-methyl-1,3,4-oxadiazole (50 mg, 0.135 mmol)
and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (36.0 mg, 0.108 mmol) in ac-
etonitrile (4 mL) was added DIPEA (0.071 mL, 0.405 mmol). The reaction mixture was heated to 80 °C for 2 h. and
evaporated to dryness. The crude material was purified via preparative HPLC (Column: Xbridge Phenyl (250 mm 3 19
mm ID, 5 mm) Mobile phase A=10 mM ammonium acetate in water Mobile phase B: acetonitrile:MeOH Flow 17 mL/min).
Fractions containing the product were combined and evaporated to dryness to yield 8-(4-(bis(4-fluorophenyl)methyl)-
3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.1 mg,
9.14 % yield); LCMS: m/z = 554.3 (M+H); rt 2.178 min. Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile
phase A: 95% water: 5% acetonitrile: 0.1% TFA, Mobile phase B: 5% water: 95% acetonitrile; 0.1% TFA, Flow: 1.1
mL/min. 1H NMR (400 MHz, METHANOL-d4) δ ppm 8.08-8.14 (m, 1 H), 8.06 (s, 1 H), 7.54-7.59 (m, 2 H), 7.25-7.29 (m,
2 H), 7.09-7.19 (m, 4 H), 6.12 (s, 1 H), 5.01 (s, 1 H), 4.71-4.77 (m, 1 H), 4.14-4.18 (m, 1 H), 3.61-3.68 (m, 1 H), 3.51 (s,
3 H), 3.34-3.39 (m, 2 H), 3.15-3.23 (m, 1 H), 2.69-2.75 (m, 1 H), 2.43 (s, 3 H).

INTERMEDIATE 87

tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiperazine-1-carboxylate

[0581]
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[0582] To a solution of tert-butyl (S)-3-ethylpiperazine-1-carboxylate (150 mg, 0.700 mmol), 6-cyano-1 -methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (187 mg, 0.560 mmol) in acetonitrile (2 mL) was added
DIPEA (0.244 mL, 1.400 mmol). The reaction mixture was heated to 80 °C for 2 h. The reaction mixture was diluted with
water and extracted twice with ethyl acetate (20 mL). The organic layer was separated, dried over Na2SO4 and evaporated
to dryness. The crude material was purified by ISCO® (Column: 24 g RediSep silica, Solvent run: 0-50 % EtOAc in
petroleum ether). The product was eluted at 30 % EtOAc in petroleum ether to afford tert-butyl (S)-4-(6-cyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiperazine-1-carboxylate (55 mg, 0.082 mmol, 11.66 % yield); LCMS:
m/z = 398.4 (M+H); rt 1.63 min. Method: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile phase A:10 mM
ammonium acetate:acetonitrile (95:5) Mobile phase B:10 mM ammonium acetate:acetonitrile(5:95), Flow: 0.7 mL/min.

INTERMEDIATE 88

(S)-8-(2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0583]

[0584] To a solution of tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiperazine-
1-carboxylate (50 mg, 0.126 mmol) in dichloromethane (5 mL) was added TFA (0.097 mL, 1.258 mmol) at room tem-
perature. The reaction mixture was stirred at room temperature for 2 h. and evaporated to dryness. The semi-solid was
washed with diethyl ether to yield (S)-8-(2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile, TFA (38 mg, 68 % yield) as a solid; LCMS: m/z = 298.4 (M+H); rt 0.65 min. Method: AQUITY UPLC BEH C18 (3.0
3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5) Mobile phase B:10 mM ammonium
acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLE 127

(S)-8-(4-(bis(4-fluorophenyl)methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0585]
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[0586] To a solution of (S)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine (75 mg, 0.213 mmol) TFA salt and 6-cyano-
1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (56.7 mg, 0.170 mmol) in acetonitrile (2 mL)
was added DIPEA (0.074 mL, 0.425 mmol). The reaction mixture was heated to 80 °C for 2 h. and evaporated to dryness.
The crude material was purified via preparative HPLC (Column: SUNFIRE C18 (150 mm 3 19 mm ID, 5 mm), Mobile
phase A= Buffer: 10 mM ammonium acetate in water Mobile phase B = acetonitrile Flow: 17 mL/min). Fractions containing
the product were combined and evaporated to dryness to yield (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (5 mg, 3.3 % yield); LCMS: m/z = 500.3 (M+H); rt 2.92
min; Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 10 mM
ammonium acetate, Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate, Flow: 1.1 mL/min. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.12-8.16 (m, 1 H), 8.05-8.08 (m, 1 H), 7.44-7.59 (m. 4 H), 7.11-7.23 (m, 4 H). 6.03 (s, 1
H), 4.57-4.70 (m, 1 H), 4.40 (s, 1 H), 3.53 (s, 3 H), 3.34-3.49 (m, 2 H), 2.70-2.82 (m, 2 H), 2.25 (dd, J=11.5, 2.9 Hz, 1
H), 1.99-2.18 (m, 2 H), 1.62-1.77 (m, 1 H), 0.67 (t, J=7.5 Hz, 3 H).

INTERMEDIATE 89

tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate

[0587]

[0588] To a solution of tert-butyl (S)-3-ethylpiperazine-1-carboxylate (150 mg, 0.700 mmol) and 4,4’-(chloromethyl-
ene)bis(fluorobenzene) (0.131 mL, 0.700 mmol) in acetonitrile (2 mL) was added DIPEA (0.244 mL, 1.400 mmol). The
reaction mixture was heated to 80 °C for 2 h. and diluted with water. The mixture was extracted twice with ethyl acetate
(20 mL). The organic layer was separated, dried over Na2SO4 and evaporated to dryness. The crude was purified by
ISCO® (Column: 24 g RediSep silica, Solvent run: 0-50 % EtOAc in petroleum ether). The product was eluted at 30 %
EtOAc in petroleum ether to afford tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate (50 mg,
8.8 % yield); LCMS: m/z = 417.4 (M+H); rt 2.39 min. Method: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile
phase A:10 mM ammonium acetate:acetonitrile (95:5) Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95),
Flow: 0.7 mL/min.

INTERMEDIATE 90

(S)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine

[0589]
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[0590] To a solution of tert-butyl (S)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate (50 mg, 0.120
mmol) in 1,4-dioxane (5 mL) was added HCl in dioxane (0.036 mL, 1.200 mmol) at room temperature. The reaction
mixture was stirred at room temperature for 2 h. and evaporated to dryness. The semi-solid obtained was washed with
diethyl ether to yield (S)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine, HCl (35 mg, 32.3 % yield) as a solid; LCMS:
m/z = 317.4 (M+H); rt 1.50 min. Method: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile phase A:10 mM
ammonium acetate:acetonitrile (95:5) Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Flow: 0.7 mL/min.

EXAMPLE 128

(S)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0591]

[0592] To a solution of (S)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine, HCl (75 mg, 0.213 mmol) and 6-cyano-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (56.7 mg, 0.170 mmol) in acetonitrile (2 mL)
was added DIPEA (0.074 mL, 0.425 mmol). The reaction mixture was heated to 80 °C for 2 h. and evaporated to dryness.
The crude material was purified via preparative HPLC (Column: SUNFIRE C18 (150 mm 3 19 mm ID, 5 mm) Mobile
phase A: Buffer: 10 mM ammonium acetate in water Mobile phase B: acetonitrile Flow: 17 mL/min). Fractions containing
the product were combined and evaporated to dryness to yield (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1
-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (39 mg, 36.4 % yield); LCMS: m/z = 500.3 (M+H); rt
2.92 min; Method: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 10 mM
ammonium acetate, Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate, Flow: 1.1 mL/min. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.56 (dd, J=8.4, 5.7 Hz, 2H), 7.51 (dd, J=8.6,
5.6 Hz, 2H), 7.15 (t, J=8.6 Hz, 4H), 6.11 (s, 1H), 4.98 (s, 1H), 4.23 (d, J=12.0 Hz, 1H), 3.53 (s, 3H), 3.40 (d, J=11.5 Hz,
1H), 3.12-3.02 (m, 2H), 2.99 (d, J=10.8 Hz, 1H), 2.76-2.64 (m, 1H), 2.00-1.86 (m, 1H), 1.76-1.60 (m, 1H), 0.77 (t, .7=7.3
Hz, 3H). One proton peak merged with residual solvent peak.

INTERMEDIATE 91

tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpiperazine-1-carboxylate

[0593]
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[0594] To a solution of tert-butyl (S)-3-methylpiperazine-1-carboxylate (361 mg, 1.800 mmol) in acetonitrile (5 mL) at
room temperature was added DIPEA (0.786 mL, 4.50 mmol). The reaction mixture was heated to 85 °C for 15 mins.
and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (500 mg, 1.500 mmol) was
added. The reaction mixture was heated to 85 °C overnight. The reaction mixture was concentrated under reduced
pressure. The residue was dissolved in ethyl acetate (100 mL), and the organic layer was washed with water, brine and
dried over sodium sulfate. The solvent was evaporated under reduced pressure. The crude residue was purified by silica
gel column chromatography using 24g flash column, eluting with 30 % EtOAc in petroleum ether. The fractions were
concentrated under reduced pressure to yield the tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)-3-methylpiperazine-1-carboxylate (200 mg, 31.6 % yield); LCMS: m/z = 384.4 (M+H); rt 1.49 min; LCMS Method:
Mobile phase A:Buffer: acetonitrile (95:5) Mobile phase B:Buffer: acetonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min
-90 %:1.7 min -90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm Flow: 0.7 mL/min.

INTERMEDIATE 92

(S)-5-methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-napthyridine-2-carbonitrile, TFA

[0595]

[0596] To a solution of tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpipera-
zine-1-carboxylate (120 mg, 0.313 mmol) in DCM (5 mL) at 0 °C was added TFA (0.241 mL, 3.13 mmol). The reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure. The
residue was washed with a mixture of petroleum ether:diethyl ether (1:1) and dried under high vacuum to yield (S)-5-
methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (130 mg, 91 % yield); LCMS:
m/z = 284.2 (M+H); rt 0.46 min. LCMS Method: Mobile phase A:Buffer:acetonitrile (95:5) Mobile phase B: Buffer: ace-
tonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min -90 %: 1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm)
1.7 mm Flow: 0.7 mL/min.

EXAMPLES 129 AND 130

8-((2S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0597]
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[0598] To a solution of (S)-5-methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
TFA salt (70 mg, 0.176 mmol) in acetonitrile (2 mL) at room temperature was added DIPEA (0.092 mL, 0.528 mmol).
The reaction mixture was heated to 85 °C for 15 mins and 1-(chloro(4-fluorophenyl)methyl)-4-fluoro-2-methoxybenzene
(47.3 mg, 0.176 mmol) was added. The reaction mixture was stirred at 85 °C overnight. The reaction mixture was
concentrated under reduced pressure. The residue was dissolved in EtOAc and washed with water, brine and dried over
sodium sulfate. The solvent was evaporated under reduced pressure to afford a diastereomeric mixture. Enantiomers
were separated using chiral HPLC. Chiral separation (Inj. Vol.: 10 Instrument Method: 3gr-15%-100 bar Co-Solvent:
0.2% NH4OH in methanol + acetonitrile (1:1) Column: Chiralcel OJH (250 3 4.6) mm. Separation of the diastereomeric
mixture gave Diastereomer 1 (homochiral) and Diastereomer 2 (homochiral). Fractions containing the products were
combined and dried via centrifugal evaporation.
[0599] Example 129: Diastereomer 1: (3 mg, 3.3 % yield); LCMS: m/z = 516.2 (M+H); rt 2.242 min; LCMS Method A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C. Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=9.0 Hz, 1H), 7.66 (dd, J=8.6, 7.1 Hz, 1H), 7.42 (dd, J=8.8, 5.6 Hz, 2H), 7.12 (t, J=8.9
Hz, 2H), 6.93-6.75 (m, 2H),6.04 (s, 1H), 4.87 (br. s., 1H), 4.72 (s, 1H), 3.81 (s, 3H), 3.53 (s, 3H), 3.46-3.37 (m, 1H),
3.34(br. s., 1H), 2.88 (d, J=9.8 Hz, 1H), 2.61-2.52 (m, 1H), 2.35 (dd, J=11.7, 3.4 Hz, 1H), 2.18 -2.03 (m, 1H), 1.24-1.09
(m, 3H). F
[0600] Example 130: Diastereomer 2: (4.5 mg, 4.81 % yield); LCMS: m/z = 516.3 (M+H); rt 1.329 min; LCMS Method
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate
Flow: 1.1 mL/min Temp: 50 °C; Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6)
δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.66-7.57 (m,lH), 7.45 (dd, J=8. 7, 5.5 Hz, 2H), 7.19-7.03 (m, 2H),
6.96 (s, 1H), 6.88-6.75 (m, 2H), 6.04 (s,1H), 4.89 (br. s., 1H), 4.70 (s, 1H), 3.87-3.72 (m, 3H), 3.53 (s, 3H), 3.41-3.34
(m, 2H), 2.94 (dd, J=12.7, 6.8 Hz, 1H), 2.79-2.67 (m, 1H), 2.55 (s, 1H), 2.36-2.27 (m, 1H), 2.14 (t, J=11.1Hz, 1H),
1.34-1.08 (m, 4H).

INTERMEDIATE 93

tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[0601]

[0602] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (130 mg, 0.545 mmol) in acetonitrile (20 mL) at room
temperature were added tert-butyl (2R,5R)-2,5-dimethylpiperazine-1-carboxylate (128 mg, 0.599 mmol) and DIPEA
(0.285 mL, 1.634 mmol). The reaction mixture was heated to 80 °C overnight. The reaction mixture was concentrated
under reduced pressure, the residue was dissolved in DCM and washed with water, brine and dried over sodium sulfate
and concentrated under reduced pressure. The crude residue was purified by silica gel column chromatography using
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24 g flash column, eluting with 30 % EtOAc in petroleum ether. The fractions were concentrated under reduced pressure
to yield tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (150 mg, 58.2 % yield);
LCMS: m/z = 417.4 (M+H); rt 1.72 min. LCMS Method: M. phase A:10 mM ammonium acetate:acetonitrile (95:5) Mobile
phase B:10 mM ammonium acetate:acetonitrile (5:95) Method:%B: 0 min-20:2 min-100: 2.3 min-100 Flow: 0.7 mL/min
Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm.

INTERMEDIATE 94

(2R.5R)-1 -(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl

[0603]

[0604] To a solution of tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (120 mg,
0.288 mmol) in dioxane (5 mL) at 0 °C was added HCl in dioxane (0.088 mL, 2.88 mmol). The reaction mixture was
stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure and the residue
was washed with 1:1 diethyl ether: petroleum ether and dried under high vacuum to yield (2R,5R)-1-(bis(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazine, HCl (100 mg, 58.4 % yield); LCMS: m/z -= 317.4 (M+H); rt 1.38 min. LCMS Method:
Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method: %B: 0 min-20 %: 1.1min
-90 %:1.7min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

EXAMPLE 131

8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0605]

[0606] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (100 mg,
0.300 mmol) in acetonitrile (5 mL) at room temperature were added (2R,SR)-1-(bis(4-fluorophenyl)methyl)-2,5-dimeth-
ylpiperazine, HCl (116 mg, 0.330 mmol) and DIPEA (0.157 mL, 0.900 mmol). The reaction mixture was stirred at 80 °C
overnight. The reaction mixture was concentrated under reduced pressure. The residue was dissolved in DCM and
washed with water, brine and dried over sodium sulfate and concentrated under reduced pressure. The crude material
was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 30 % B, 30-72% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
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and dried via centrifugal evaporation to yield 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (16.2 mg, 10.4 % yield); LCMS: m/z = 500.2 (M+H); rt 2.303 min;
LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium
acetate; Flow: 1.1 mL/min; Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=9.0 Hz, 1H), 7.42 (dd, J=8.6, 5.6 Hz, 2H), 7.35 (dd, J=8.7, 5.7 Hz,
2H), 7.25-7.07 (m, 4H), 6.07 (s, 1H), 5.30 (s, 1H),4.50 (br. s., 1H), 3.53 (s, 3H), 3.36 (d, J=12.0 Hz, 1H), 3.28-3.20 (m,
1H), 2.67-2.55 (m, 2H),2.37 (dd, J=12.2, 3.9 Hz, 1H), 1.34-1.23 (m, 3H), 1.19 (d, J=6.4 Hz, 3H).

EXAMPLE 132

8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperizin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[0607]

[0608] To a solution of 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (30 mg, 0.060 mmol) in dichloromethane (2 mL) at room temperature was added
NCS (16.04 mg, 0.120 mmol). The reaction mixture was stirred at room temperature overnight. The reaction was quenched
with 10 % NaHCO3 solution. The reaction mixture was extracted with DCM and washed with water, brine, and dried
over sodium sulfate and concentrated under reduced pressure. The crude material was purified via preparative HPLC
with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 50 % B, 50-77% B over 15 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing the
product were combined and dried via centrifugal evaporation to yield 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.6 mg, 23.7 % yield); LC-
MS: m/z = 534.3 (M+H); rt 1.534 min. LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5%
water:95% acetonitrile; 10 mM ammonium acetate Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50
3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.23 (s, 2H), 7.64-7.45 (m, 4H), 7.24-7.07 (m, 4H), 4.88 (s,1H),
4.16 (br. s., 1H), 3.83-3.56 (m, 4H), 3.01-2.83 (m, 2H), 2.48 (br. s., 1H), 2.45-2.36 (m,1H), 1.24 (d, J=6.1 Hz, 3H), 0.76
(d, J=6.4 Hz, 3H).

INTERMEDIATE 95

tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[0609]
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[0610] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (200 mg, 0.838 mmol) in acetonitrile (20 mL) at room
temperature were added tert-butyl (2S,5S)-2,5-dimethylpiperazine-1-carboxylate (198 mg, 0.922 mmol) and DIPEA
(0.439 mL, 2.51 mmol). The reaction mixture was heated to 85 °C overnight and concentrated under reduced pressure
to yield residue. The residue was dissolved in DCM (100 mL) and washed with water (20 mL), brine (20 mL) and dried
over sodium sulfate and concentrated under reduced pressure. The crude residue was purified by silica gel column
chromatography using 24 g flash column, eluting with 30 % EtOAc in petroleum ether. The fractions were concentrated
under reduced pressure to yield tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate
(200 mg, 51.8 % yield); LCMS: m/z = 417.4 (M+H); rt 1.74 min. LCMS Method: Mobile phase A: Buffer: acetonitrile (95:5)
Mobile phase B: Buffer: acetonitrile (5:95) Method: %B: 0 min-20 %:1.1min -90 %: 1.7 min-90 % Column: AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

INTERMEDIATE 96

(2S,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine

[0611]

[0612] To a solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (120 mg,
0.288 mmol) in dioxane (5 mL) at 0 °C was added HCl in dioxane (0.088 mL, 2.88 mmol). The reaction mixture was
stirred at room temperature for 2 h. and concentrated under reduced pressure. The residue was washed with diethyl
ether:petroleum ether (1: 1) and dried under high vacuum to yield (2S,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazine, HCl (90 mg, 61.3 % yield); LCMS: m/z = 317.4 (M+H); rt 1.30 min. LCMS Method: Mobile phase A: Buffer:
acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method: %B: 0 min-20 %:1.1min -90 %: 1.7 min-90 %
Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

EXAMPLE 133

8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0613]
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[0614] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (70 mg,
0.210 mmol) in acetonitrile (5 mL) at room temperature were added (2S,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimeth-
ylpiperazine, HCl (82 mg, 0.231 mmol) and DIPEA (0.110 mL, 0.630 mmol). The reaction mixture was stirred at 80 °C
overnight. The reaction mixture was concentrated under reduced pressure. The residue was dissolved in DCM, washed
with water, brine and dried over sodium sulfate, and concentrated under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B, 15-55% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (8.7 mg, 7.8 % yield); LCMS: m/z = 500.2 (M+H); rt 2.296 min.
LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium
acetate Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=8.8 Hz, 1H), 7.50-7.29 (m,4H), 7.27-7.02 (m, 4H), 6.07 (s, 1H), 5.30
(s, 1H), 4.50 (br. s., 1H), 3.53 (s, 3H), 3.42-3.34(m, 1H), 3.29-3.21 (m, 1H), 2.67-2.54 (m, 2H), 2.36 (dd, J=11.5, 7.6 Hz,
1H), 1.34-1.22 (m,3H), 1.19 (d, J=6.4 Hz, 3H).

INTERMEDIATE 97

tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpiperazine-1-carboxylate

[0615]

[0616] To a solution of tert-butyl (S)-3-methylpiperazine-1-carboxylate (361 mg, 1.800 mmol) in acetonitrile (5 mL) at
room temperature was added DIPEA (0.786 mL, 4.50 mmol). The reaction mixture was heated to 85 °C for 15 min. and
6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (500 mg, 1.500 mmol) was added.
The reaction mixture was heated to 85 °C overnight. The reaction mixture was concentrated under reduced pressure
and the residue was dissolved in ethyl acetate (100 mL). The organic layer was washed with water, brine and dried over
sodium sulfate. The solvent was evaporated under reduced pressure. The crude residue was purified by silica gel column
chromatography using 24 g flash column, eluting with 30 % EtOAc in petroleum ether. The fractions were concentrated
under reduced pressure to yield tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methyl-
piperazine-1-carboxylate (200 mg, 31.6 % yield); LCMS: m/z = 384.4 (M+H); rt 1.49 min. LCMS Method: Mobile phase
A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method: %B: 0 min-20 %:1.1min -90 %:1.7min-
90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.
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INTERMEDIATE 98

(S)-5-methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0617]

[0618] To a solution of tert-butyl (S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpipera-
zine-1-carboxylate (120 mg, 0.313 mmol) in DCM (5 mL) at 0 °C was added TFA (0.241 mL, 3.13 mmol). The reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure. The
residue was washed with a mixture of petroleum etherdiethyl ether (1:1) and dried under high vacuum to yield (S)-5-
methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (130 mg, 91 % yield); LCMS:
m/z = 284.2 (M+H); rt 0.46 min. LCMS Method: Mobile phase A:10 mM NH4OAc:acetonitrile (95:5) Mobile phase B: 10
mM NH4OAc:acetonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min - 90 %:1.7min-90 % Column: AQUITY UPLC BEH
C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

EXAMPLE 134

(S)-8-(4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0619]

[0620] To a solution of (S)-5-methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile,
TFA (40 mg, 0.101 mmol) in acetonitrile (2 mL) at room temperature was added DIPEA (0.053 mL, 0.302 mmol). The
reaction mixture was heated at 85 °C for 15 mins and 4,4’-(chloromethylene)bis(fluorobenzene) (24.02 mg, 0.101 mmol)
was added. The reaction mixture was stirred at 85 °C overnight. The solvent was evaporated under reduced pressure.
The residue was dissolved in DCM and washed with water and brine, dried over sodium sulfate, and concentrated under
reduced pressure. The crude material was purified via preparative HPLC using the following conditions: Column: Waters
XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B, 15-55%
B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions
containing the product were combined and dried via centrifugal evaporation to yield (S)-8-(4-(bis(4-fluorophenyl)methyl)-
2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.7 mg, 15.0 % yield); LCMS: m/z
= 486.3 (M+H); rt 2.22 min. LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95%
acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1 mm),
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2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.19 (m, 1 H), 8.06-8.10 (m, 1 H), 7.43-7.57 (m, 4 H), 7.11-7.20 (m,
4 H), 6.04 (s, 1 H), 4.82-4.92 (m, 1 H), 4.43 (s, 1 H), 3.53 (s, 3 H), 3.35-3.47 (m, 2 H), 2.74-2.84 (m, 1 H), 2.60-2.70 (m,
1 H), 2.31-2.42 (m, 1 H), 2.10-2.21 (m, 1 H), 1.21 (d, J=6.6 Hz, 3 H).

INTERMEDIATE 99

tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpiperazine-1-carboxylate

[0621]

[0622] To a solution of tert-butyl (R)-3-methylpiperazine-1-carboxylate (144 mg, 0.720 mmol) in acetonitrile (5 mL) at
room temperature was added DIPEA (0.314 mL, 1.800 mmol). The reaction mixture was heated to 85 °C for 15 mins.
and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (200 mg, 0.600 mmol) was
added. The reaction mixture was heated to 85 °C overnight and concentrated under reduced pressure. The residue was
dissolved in DCM, washed with water and brine, and dried over sodium sulfate. The solvent was evaporated under
reduced pressure to yield tert-butyl (R)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpipera-
zine-1-carboxylate (200 mg, 33.0 % yield); LCMS: m/z = 384.4 (M+H); rt 1.50 min. LCMS Method: Mobile phase A:
Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method:%B: 0 min-20 %:1.1 min -90 %:1.7 min-90
% Column: AQU1TY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

INTERMEDIATE 100

(R)-5-mediyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0623]

[0624] To a solution of tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-methylpipera-
zine-1-carboxylate (120 mg, 0.313 mmol) in DCM (5 mL) at 0 °C was added TFA (0.241 mL, 3.13 mmol). The reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure. The
residue was washed mixture of petroleum ether: EtOAc (1:1) and dried under high vacuum to yield (R)-5-methyl-8-(2-
methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (130 mg, 91 % yield); LCMS: m/z = 284.4
(M+H); rt 0.46 min. LCMS Method: Mobile phase A: Buffer:acetonitrile (95:5); Mobile phase B: Buffer:acetonitrile (5:95)
Method:%B: 0 min-20 %: 1.1 min -90 %: 1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow:
0.7 mL/min.
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EXAMPLE 135

(R)-8-(4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0625]

[0626] To a solution (R)-5-methyl-8-(2-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA
(100 mg, 0.252 mmol) in acetonitrile (5 mL) at room temperature was added DIPEA (0.132 mL, 0.755 mmol). The reaction
mixture was heated to 85 °C for 15 mins. and 4,4’-(chloromethylene)bis(fluorobenzene) (60.1 mg, 0.252 mmol) was
added. The reaction mixture was stirred at 85 °C overnight and concentrated under reduced pressure. The residue was
dissolved in DCM and washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18,150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 3 minute hold at 30 % B, 30-70 % B over 25
minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the
product were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (17.7 mg, 14.3 % yield); LCMS: m/z = 486.3
(M+H); rt 2.223 min. LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95%
acetonitrile; 10 mM ammonium acetate Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm,
2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=9.0 Hz, 1H), 7.61-7.41 (m,4H), 7.27-7.05
(m, 4H), 6.04 (s, 1H), 4.87 (br. s., 1H), 4.43 (s, 1H), 3.53 (s, 3H), 3.45-3.34(m, 2H), 2.79 (d, J=9.3 Hz, 1H), 2.71-2.61
(m, 1H), 2.40-2.30 (m, 1H), 2.20-2.12 (m, 1H),1.32-1.13 (m, 3H).

INTERMEDIATE 101

1 -(tert-butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate

[0627]

[0628] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (4 g, 16.76 mmol) in acetonitrile (20 mL) at room
temperature was added 1-(tert-butyl) 2-methyl piperazine-1,2-dicarboxylate (8.19 g, 33.5 mmol), DIPEA (5.85 mL, 33.5
mmol). The reaction mixture was heated to 80 °C overnight. The reaction mixture was concentrated under reduced
pressure. The residue was dissolved in DCM, washed with water and brine, dried over sodium sulfate, and concentrated
under reduced pressure. The crude residue was purified by silica gel column chromatography using 24 g flash column,
eluting with 30 % EtOAc in petroleum ether. The fractions were concentrated under reduced pressure to yield 1-(tert-
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butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate (5 g, 26.4 % yield); LCMS: m/z = 447.6 (M+H);
rt 2.22 min. LCMS Method: Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Meth-
od:%B: 0 min-20 %:1.1 min -90 %:1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7
mL/min.

INTERMEDIATE 102

Methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl

[0629]

[0630] To a solution of 1-(tert-butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate (1 g, 2.240
mmol) in dioxane (5 mL) at room temperature was added HCl in 1,4-dioxane (5.60 mL, 22.40 mmol). The reaction mixture
was stirred at room temperature for 3 h. The reaction mixture was concentrated under reduced pressure and washed
in mixture of petroleum ether:diethyl ether (1:1) and dried under high vacuum to yield methyl 4-(bis(4-fluorophenyl)me-
thyl)piperazine-2-carboxylate, HCl (900 mg, 94 % yield); LCMS: m/z = 347.2 (M+H); rt 2.67 min. LCMS Method: Column-
Kinetex XB-C18 (75 3 3 mm- 2.6 mm) Mphase A: 10 mM ammonium formate in wateracetonitrile (98:2) Mphase B: 10
mM ammonium formate in water acetonitrile (2:98).

EXAMPLES 136 TO 137

Methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-car-
boxylate

[0631]

[0632] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (200 mg,
0.600 mmol) in acetonitrile (5 mL) at room temperature were added methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-
carboxylate, HCl (230 mg, 0.600 mmol) and DIPEA (0.314 mL, 1.800 mmol). The reaction mixture was stirred at 80 °C
overnight. The reaction was quenched with water. The reaction mixture was extracted with DCM (2 3 100 mL), the
combined organic layer was washed with water and brine, and dried over sodium sulfate. The solvent was evaporated
under reduced pressure. The crude product was purified by silica gel column chromatography using 24 g flash column
and 100 % EtOAc in petroleum ether. The fractions were concentrated under reduced pressure to yield an enantiomeric
mixture. Enantiomers were separated using chiral HPLC. Chiral separation: (Column: Lux C5 (250 x30x5)
PRHP112F250-0001 Mobile Phase A- Crude Purity:-Mobile Phase B- 0.1% DEA in methanol:acetonitrile (70:30) Solu-
bility: DMSO:methanol Flow: 35 gradient ISO) of enantiomeric mixture afforded Example 136 (Enantiomer 1) and Example
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137 (Enantiomer 2). Fractions containing the products were combined and dried via centrifugal evaporation.
[0633] Example 136: Enantiomer 1: (8.9 mg, 2.8 % yield); LCMS: m/z = 530.2 (M+H); rt 2.18 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate, B: 5% water:95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.15 (d, J=8.8 Hz, 1H), 8.08 (d, J=8.8 Hz, 1H), 7.54-7.34 (m,4H), 7.30-7.06 (m, 4H), 6.14 (s, 1H), 5.80 (br. s., 1H), 4.47
(s, 1H), 3.69 (s, 3H), 3.60-3.38(m, 5H), 3.28 (d, J=11.7 Hz, 1H), 2.80 (d, J=9.5 Hz, 1H), 2.54 (d, J=6.6 Hz, 1H), 2.45
(dd, J=11.4, 3.3 Hz, 1H), 2.24-2.11 (m, 1H).
[0634] Example 137: Enantiomer 2: (8.4 mg, 2.6 % yield); LCMS: m/z = 530.3 (M+H); rt 2.183 min. LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm
8.14 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.54-7.37 (m,4H), 7.29-7.07 (m, 4H), 6.14 (s, 1H), 5.80 (br. s., 1H), 4.46
(s, 1H), 3.69 (s, 3H), 3.60-3 40(m, 5H), 3.28 (d, J=11.5 Hz, 1H), 2.80 (d, J=10.3 Hz, 1H), 2.45 (dd, J=11.5, 3.4 Hz, 1H),
2.20 (td, J=11.1, 4.5 Hz, 1H).

EXAMPLE 138

4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic ac-
id

[0635]

[0636] To a solution of methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)piperazine-2-carboxylate (60 mg, 0.113 mmol) in DMF (2 mL) at room temperature was added lithium chloride (48.0
mg, 1.133 mmol). The reaction mixture was maintained at 150 °C for 30 mins. The reaction mixture was filtered though
syringe filter and the filtrate was concentrated under reduced pressure. The crude material was purified via preparative
HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A:
5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 2 minute hold at 12% B, 12-42% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing the
product were combined and dried via centrifugal evaporation to yield 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (8.9 mg, 14.2 % yield); LCMS: m/z = 516.2 (M+H);
rt 1.702 min. LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile;
10 mM ammonium acetate; Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H
NMR (400 MHz, METHANOL-d4) δ 8.08 (dd, J=8.9, 4.3 Hz, 1H), 7.99 (dd, J=9.0, 5.1 Hz,1H), 7.62-7.36 (m, 4H), 7.13-6.94
(m, 4H), 6.22 (s, 1H), 5.89 (br. s.,1H), 4.40 (s, 1H), 3.79-3.68 (m, 1H), 3.59-3.45 (m, 2H), 2.96 (d, J=11.0 Hz,1H), 2.52
(dd, J=11.5, 3.7 Hz, 1H), 2.38-2.26 (m, 1H).

INTERMEDIATE 103

4-(bis(4-fluorophenyl)methyl)-1-(tert-butoxycarbonyl)piperazine-2-carboxylic acid

[0637]
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[0638] To a solution of 1-(tert-butyl) 2-methyl 4-(bis(4-fluorophenyl)methyl)piperazine-1,2-dicarboxylate (1.8 g, 4.03
mmol) in THF (10 mL) and water (5 mL) was added LiOH (0.483 g, 20.16 mmol). The reaction mixture was stirred at
room temperature overnight. The volatiles were removed from the reaction mixture under reduced pressure. The residue
was dissolved in water and the aqueous layer was washed with diethyl ether (2 3 50 mL). The aqueous layer was
acidified with 1.5 N HCl and extracted with EtOAc (2 3 100 mL). The combine organic layer was washed with water and
brine, and dried over sodium sulfate. The solvent was concentrated under reduced pressure to yield 4-(bis(4-fluoroph-
enyl)methyl)-1-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (1.5 g, 61.1 % yield); LCMS: m/z = 433.4 (M+H); rt 1.39
min. LCMS Method: Mobile phase A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method: %B:
0 min-20 %: 1.1 min -90 %: 1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

INTERMEDIATE 104

tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-(cyclopropylcarbamoyl)piperazine-1-carboxylate

[0639]

[0640] To a solution of 4-(bis(4-fluorophenyl)methyl)-1-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (500 mg,
1.156 mmol) in DMF (2 mL) at room temperature were added HATU (528 mg, 1.387 mmol), DIPEA (0.606 mL, 3.47
mmol) and cyclopropanamine (0.160 mL, 2.312 mmol). The reaction mixture was stirred at room temperature for 4 h.
The reaction was quenched with water. The reaction mixture was extracted with ethyl acetate (2 3 100 mL), the combined
organic layer was washed with water and brine, and dried over sodium sulfate. The solvent was evaporated under
reduced pressure. The crude product was purified by silica gel column chromatography using 24 g flash column and 40
% EtOAc in petroleum ether. The fractions were concentrated under reduced pressure to yield tert-butyl 4-(bis(4-fluor-
ophenyl)methyl)-2-(cyclopropylcarbamoyl) piperazine-1-carboxylate (450 mg, 79 % yield); LCMS: m/z = 472.2 (M+H);
rt 3.434 min. LCMS Method: Column-Kinetex XB-C18 (75 3 3 mm-2.6 mm), Mphase A: 10 mM ammonium formate in
water:acetonitrile (98:2) Mphase B: 10 mM ammonium formate in water:acetonitrile (2:98).

INTERMEDIATE 105

4-(bis(4-fluorophenyl)methyl)-N-cyclopropylpiperazine-2-carboxamide, HCl

[0641]
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[0642] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-(cyclopropylcarbamoyl)piperazine-1-carboxylate (350
mg, 0.742 mmol) in dioxane (5 mL) at room temperature was added HCl in 1,4-dioxane (5 mL, 20.00 mmol). The reaction
mixture was stirred at room temperature overnight and concentrated under reduced pressure. The residue was washed
with mixture of petroleum ether: Di ethyl ether (1:1) and dried under high vacuum to yield 4-(bis(4-fluorophenyl)methyl)-N-
cyclopropylpiperazine-2-carboxamide, HCl (300 mg, 50.5 % yield); LCMS: m/z = 372.5 (M+H); rt 1.46 min. LCMS Method:
Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min
-90 %: 1.7 min -90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

EXAMPLES 139 TO 140

4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-
2-carboxamide

[0643]

[0644] To a solution of 4-(bis(4-fluorophenyl)methyl)-N-cyclopropylpiperazine-2-carboxamide, HCl (98 mg, 0.240
mmol) in acetonitrile (5 mL) at room temperature was added DIPEA (0.126 mL, 0.720 mmol). The reaction mixture was
heated to 85 °C for 15 mins. and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(80 mg, 0.240 mmol) was added. The reaction mixture was heated to 85 °C overnight and concentrated under reduced
pressure. The residue was dissolved in DCM (100 mL), the organic layer was washed with water and brine, and dried
over sodium sulfate. The solvent was evaporated under reduced pressure. The crude product was purified by silica gel
column chromatography using 24 g flash column and 100 % EtOAc in petroleum ether. The fractions were concentrated
under reduced pressure. The crude material was purified via preparative HPLC with the following conditions: Column:
Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B,
15-60 % B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C.
Fractions containing the product were combined and dried via centrifugal evaporation to yield 4-(bis(4-fluorophenyl)me-
thyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxamide. Enantiom-
ers were separated using chiral HPLC. Chiral separation: Column: C2/160(250 3 20) mm, 5 micron M. Phase A: M.
Phase B: 0.1% DEA in methanol. Flow: 20 mL/min Time (min)/%B: 0/100, 15/100. Fractions containing the products
were combined and dried via centrifugal evaporation.
[0645] Example 139: Enantiomer 1: (6.4 mg, 4.6 % yield); LCMS: m/z = 555.3 (M+H); rt 2.001 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate. Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.14 (d, J=8.8 Hz, 1 H), 8.04-8.10 (m, 1 H), 7.76-7.80 (m, 1 H), 7.41-7.48 (m, 4 H), 7.10-7.19 (m, 4 H), 6.07 (s, 1 H),
5.33 (br s, 1 H), 4.40 (s, 1 H), 3.77-3.87 (m, 1 H), 3.53 (s, 3 H), 3.44-3.50 (m, 1 H), 3.17-3.24 (m, 1 H), 2.71-2.78 (m, 1
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H), 2.58-2.65 (m, 1 H), 2.33 (s, 1 H), 2.13-2.22 (m, 1 H), 0.54-0.75 (m, 2 H), 0.29-0.48 (m, 2 H).
[0646] Example 140: Enantiomer 2: (5.6 mg, 4.1 % yield); LCMS: m/z = 555.3 (M+H); rt 2.001 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min Temp: 50 °C; Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm
8.14 (d, J=8.8 Hz, 1 H), 8.03-8.11 (m, 1H), 7.78 (d, J=3.9 Hz, 1 H), 7.40-7.47 (m, 4 H), 7.09-7.19 (m, 4 H), 6.07 (s, 1 H),
5.31-5.37 (m, 1 H), 4.40 (s, 1 H), 3.77-3.87 (m, 1 H), 3.53 (s, 3 H), 3.44-3.50 (m, 1 H), 3.17-3.23 (m, 1 H), 2.72-2.78 (m,
1 H), 2.59-2.66 (m, 1 H), 2.34 (br d, J=1.7 Hz, 1 H), 2.14-2.23 (m, 1 H), 0.64-0.73 (m, 1 H), 0.54-0.63 (m, 1 H), 0.40-0.49
(m, 1 H), 0.29-0.38 (m, 1 H).

INTERMEDIATE 106

tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-carbamoylpiperazine-1-carboxylate

[0647]

[0648] To a solution of 4-(bis(4-fluorophenyl)methyl)-1-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (500 mg,
1.156 mmol) in DMF (2 mL) at room temperature were added HATU (879 mg, 2.312 mmol), DIPEA (0.606 mL, 3.47
mmol) and ammonium chloride (124 mg, 2.312 mmol). The reaction mixture was stirred at room temperature for 4 h.
The reaction was quenched with water. The reaction mixture was extracted with ethyl acetate (2 3 100 mL). The combined
organic layer was washed with water and brine, and dried over sodium sulfate. The solvent was evaporated under
reduced pressure. The crude product was purified by silica gel column chromatography using 24 g flash column and 30
% EtOAc in petroleum ether. The fractions were concentrated under reduced pressure to afford tert-butyl 4-(bis(4-
fluorophenyl)methyl)-2-carbamoylpiperazine-1-carboxylate (400 mg, 52.1 % yield); LCMS: m/z -= 432.4 (M+H); rt 1.81
min. LCMS Method: Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method: %B:
0 min-20 %: 1.1min -90 %: 1 .7min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

INTERMEDIATE 107

4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxamide

[0649]

[0650] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-carbamoylpiperazine-1-carboxylate (100 mg, 0.232
mmol) in dioxane (5 mL) at room temperature was added HCl in 1,4-dioxane (0.579 mL, 2.318 mmol). The reaction
mixture was stirred at room temperature for 3 h. and concentrated under reduced pressure. The residue was washed
with mixture of petroleum ether: diethyl ether (1:1) and dried under high vacuum to yield 4-(bis(4-fluorophenyl)methyl)pip-
erazine-2-carboxamide, HCl (75 mg, 45.9 % yield); LCMS: m/z -= 332.3 (M+H); rt 1.25 min. LCMS Method: Mobile phase
A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min -90 %: 1.7 min-
90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.
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EXAMPLES 141 AND 142

4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxamide

[0651]

[0652] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (200 mg,
0.600 mmol) in acetonitrile (5 mL) at room temperature was added 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxa-
mide, HCl (221 mg, 0.600 mmol) and DIPEA (0.314 mL, 1.800 mmol). The reaction mixture was stirred at 80 °C overnight
and concentrated under reduced pressure. The residue was dissolved in DCM, washed with water and brine, dried over
sodium sulfate, and concentrated under reduced pressure to yield an enantiomeric mixture. Enantiomers were separated
using chiral HPLC. Chiral separation method: Column: DAD-1 CELLULOSE-2 (250 3 4.6 mm), 5 mm, DAD-2 CELLU-
LOSE-4 (250 3 4.6 mm), 5 micron Mobile Phase: 0.1% DEA in acetonitrile:methanol:70:30 Flow: 2.0 mL\min of enan-
tiomeric mixture afforded Example 141 (Enantiomer 1) and Example 142 (Enantiomer 2). Fractions containing the product
were combined and dried via centrifugal evaporation.
[0653] Example 141: Enantiomer 1: (5.9 mg,, 1.9 % yield); LCMS: m/z = 515.2 (M+H); rt 1.846 min; LCMS Method:
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate
Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6)
δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.57-7.34 (m,4H), 7.28-7.06 (m, 5H), 6.99 (br. s., 1H), 6.08 (s,
1H), 5.33 (br. s., 1H), 4.45 (s, 1H), 3.86 -3.69 (m, 1H), 3.62-3.41 (m, 4H), 3.28 (br. s., 1H), 2.75 (d, J=10.0 Hz, 1H), 2.38
(dd, J=11.9, 3.8 Hz, 1H), 2.26-2.11 (m, 1H).
[0654] Example 142: Enantiomer 2: (6.4 mg, 2.1 % yield); LCMS: m/z = 515.2 (M+H); rt 1.846 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile: 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.14 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.61-7.38 (m,4H), 7.31-7.05 (m, 5H), 6.99 (br. s., 1H), 6.08 (s, 1H), 5.33
(br. s., 1H), 4.45 (s, 1H), 3.85 -3.71 (m, 1H), 3.61-3.42 (m, 4H), 3.28 (br. s., 1H), 2.75 (d, J=10.3 Hz, 1H), 2.38 (dd,
J=11.7,3.9 Hz, 1H), 2.25-2.11 (m, 1H).

EXAMPLES 143 AND 144

8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0655]
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[0656] To a solution of 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-2-carboxamide (200 mg, 0.389 mmol) in DCM (5 mL) at 0 °C were added TEA (0.217 mL, 1.555 mmol)
and trifluoroacetic anhydride (0.110 mL, 0.777 mmol). The reaction mixture was stirred at room temperature for 1 h. The
reaction was quenched with 10 % NaHCO3 solution. The reaction mixture was extracted with DCM and the organic layer
was washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure to yield an
enantiomeric mixture. Enantiomers were separated using chiral HPLC. Chiral separation method: MPB: 0.1% DEA
acetonitrile. Column: Celulose-C5 (30*250mm), 5 mm Gradient:-Time: 0.00 20.00 % of B Conc.: 100 100 Flow: 30
mL/min. Fractions containing the product were combined and dried via centrifugal evaporation.
[0657] Example 143: Enantiomer 1: (2.4 mg, 1.2 % yield); LCMS: m/z = 497.2 (M+H); rt 2.096 min. A: 95% water: 5%
acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate Flow: 1.1 mL/min
Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm 8.22 (d,
J=8.8 Hz, 1H), 8.16 (d, J=9.0 Hz, 1H). 7.52 (dt, J=8.6, 5.5 Hz, 4H), 7.30-7.10 (m, 4H), 6.35 (s, 1H), 5.89 (br. s., 1H),
4.67 (s, 1H), 3.58 (s, 3H),3.48 (d, J=12.5 Hz, 1H), 3.29-3.22 (m, 1H), 3.10 (d, J=11.7 Hz, 1H) 2.90-2.86 (m, 1H), 2.28
(t, J=11.4 Hz, 1H) (one proton merged with DMSO-d6 residual peak).
[0658] Example 144: Enantiomer 2: (2 mg, 1.0 % yield); LCMS: m/z = 497.2 (M+H); rt 2.097 min. LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min. Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.21 (d, J=8.8 Hz, 1H), 8.16 (d, J=8.8 Hz, 1H), 7.62-7.41 (m,4H), 7.21 (td, J=8.9, 2.3 Hz, 4H), 6.35 (s, 1H), 5.89 (br. s.,
1H), 4.67 (s, 1H), 3.58 (s, 3H), 3.47(d, J=11.5 Hz, 1H), 3.29-3.21 (m, 1H), 3.10 (d, J=11.7 Hz, 1H), 2.93-2.82 (m, 1H),
2.32 -2.21 (m, 1H).

EXAMPLE 145

8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0659]

[0660] To a solution of 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazine-2-carboxamide (30 mg, 0.058 mmol) in DCM (5 mL) at 0 °C were added TEA (0.033 mL, 0.233 mmol) and
trifluoroacetic anhydride (0.016 mL, 0.117 mmol). The reaction mixture was stirred at room temperature for 1 h. The
reaction was quenched with 10 % NaHCO3 solution. The reaction mixture was extracted with DCM. The organic layer
was washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure. The crude
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material was purified via preparative HPLC with the following conditions: Column: Sunfire C18, 21 3 150 mm, 5 mm
particles; Mobile Phase A: 10 mM ammonium acetate pH-4.5 with acetic acid; Mobile Phase B: acetonitrile; Gradient:
50-70 % B over 9 minutes, then a 5 minute hold at 100 % B; Flow: 20 mL/min. Fractions containing the product were
combined and dried via centrifugal evaporation to yield the 8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (2.5 mg, 8.4 % yield); LCMS: m/z = 497.2 (M+H); rt 2.02 min.
LCMS Method: A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile: 10 mM ammonium
acetate Flow: 1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.21 (d, J=8.8 Hz, 1H), 8.16 (d, J=9.0 Hz, 1H), 7.52 (dt, J=8.7, 5.6 Hz, 4H), 7.32-7.12 (m, 4H), 6.35
(s, 1H), 5.89 (br. s., 1H), 4.67 (s, 1H), 3.58 (s, 3H),3.47 (d, J=12.0 Hz, 1H), 3.26 (br. s., 1H), 3.10 (d, J=12.5 Hz, 1H),
2.87 (d, J=13.4 Hz, 1H), 2.28(t, J=10.4 Hz, 1H). One proton peak was obscured with moisture peak.

EXAMPLES 146 TO 148

8-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0661]

[0662] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (650 mg,
1.951 mmol) in acetonitrile (5 mL) at room temperature were added (4-(bis(4-fluorophenyl)methyl)piperazin-2-yl)meth-
anol, HCl (692 mg, 1.951 mmol) and DIPEA (1.022 mL, 5.85 mmol). The reaction mixture was stirred at 85 °C overnight
and concentrated under reduced pressure. The residue was dissolved in EtOAc, washed with water and brine, dried
over sodium sulfate, and concentrated under reduced pressure. The crude compound was purified by ISCO® (using 24
g silica gel column; using 20 % -40 % ethyl acetate/ petroleum ether). The fractions were concentrated under reduced
pressure to an enantiomeric mixture. The compound was further purified by preparative HPLC with the following condi-
tions: Column: Sunfire C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate pH-4.5 with
acetic acid; Mobile Phase B: methanol: acetonitrile (1:1); Gradient: 60-100 % B over 20 minutes, then a 5 minute hold
at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined and dried via centrifugal evaporation.
[0663] Example 146: Racemate: Chiral separation Column: Cellulose C2 (250 * 21 mm) 5 micron Mobile Phase A:
0.1% DEA in acetonitrile:IPA (90:10) Mobile Phase B: Flow: 20 mL/min of enantiomeric mixture gave Enantiomer 1 and
Enantiomer 2.
[0664] Example 147: Enantiomer 1: (7.5 mg, 0.7 % yield); LCMS: m/z = 502.3 (M+H); rt 1.525 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm
8.13-8.17 (m, 1 H), 8.04-8.07 (m, 1 H), 7.46-7.51 (m, 4 H), 7.12-7.19 (m, 4 H), 6.02 (s, 1 H), 4.90-4.99 (m, 1 H), 4.41
(s, 1 H), 3.80-3.87 (m, 1 H), 3.65-3.70 (m, 1 H), 3.53 (s, 3 H), 3.35-3.44 (m, 2 H), 3.27-3.33 (m, 1 H), 2.86-2.95 (m, 1
H), 2.27-2.32 (m, 1 H), 2.05-2.18 (m, 1 H).
[0665] Example 148: Enantiomer 2: (5.7 mg, 0.5 % yield); LCMS: m/z = 502.3 (M+H); rt 1.522 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min; Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.12-8.16 (m, 1 H), 8.04-8.07 (m, 1 H), 7.46-7.51 (m, 4 H), 7.12-7.18 (m, 4 H), 6.02 (s, 1 H), 4.91-5.01 (m, 1 H), 4.41
(s, 1 H), 3.82-3.86 (m, 1 H), 3.65-3.70 (m, 1 H), 3.53 (s, 3 H), 2.87-2.94 (m, 1 H), 2.81-2.84 (m, 1 H), 2.27-2.32 (m, 1
H), 2.10-2.18 (m, 1 H), (2 proton peaks obscured with moisture peak).
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EXAMPLES 149 TO 151

8-(4-(bis(4-fluorophenyl)methyl)-2-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile

[0666]

[0667] To a solution of 8-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (140 mg, 0.279 mmol) in DCM (5 mL) at 0 °C was added DAST (0.037 mL, 0.279 mmol).
The reaction mixture was stirred at room temperature for 30 mins. The reaction was quenched with NaHCO3 solution.
The reaction mixture was extracted with ethyl acetate (2 3 100 mL). The combined organic layer was washed with water
and brine, and dried over sodium sulfate. The solvent was evaporated under reduced pressure to yield an enantiomeric
mixture (Example 149). The crude product was purified by preparative HPLC (Prep LCMS method: Column: Waters
XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 5 minute hold at 30 % B, 30-66%
B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evap-
oration.
[0668] Example 149: Racemate: Chiral separation Column: Lux-cellulose C4 (250 3 21.2) mm, 5 micron M. Phase
A: M. Phase B: methanol Flow: 20 mL/min isocratic of enantiomeric mixture afford Enantiomer 1 and Enantiomer 2.
[0669] Example 150: Enantiomer 1: (2 mg, 1.4 % yield); LCMS: m/z = 504.2 (M+H); rt 2.20 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate Flow:
1.1 mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm
8.16 (d, J=8.8 Hz, 1 H), 8.05-8.12 (m, 1 H), 7.44-7.55 (m, 4 H), 7.12-7.20 (m, 4 H), 6.10 (s, 1 H), 5.28-5.39 (m, 1 H),
4.93-5.14 (m, 1 H), 4.55-4.74 (m, 1 H), 4.43 (s, 1 H), 3.48-3.55 (m, 4 H), 3.24-3.29 (m, 1 H), 2.82-2.89 (m, 2 H), 2.36-2.42
(m, 1 H), 2.13-2.21 (m, 1 H)
[0670] Example 151: Enantiomer 2: (2 mg, 1.4 % yield); LCMS: m/z = 504.2 (M+H); rt 2.207 min; LCMS Method: A:
95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min; Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm1H NMR (400 MHz, DMSO-d6) δ ppm
8.16 (d, J=8.8 Hz, 1 H), 8.06-8.11 (m, 1 H), 7.45-7.56 (m, 4 H), 7.13-7.20 (m, 4 H), 6.10 (s, 1 H), 5.28-5.38 (m, 1 H),
4.93-5.13 (m, 1 H), 4.56-4.74 (m, 1 H), 4.43 (s, 1 H), 3.48-3.56 (m, 4 H), 3.25-3.29 (m, 1 H), 2.81-2.88 (m, 2 H), 2.36-2.43
(m, 1 H), 2.12-2.23 (m, 1 H).

INTERMEDIATE 108

2,5-dicyclopropylpiperazine, diacetate salt

[0671]
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[0672] To a solution of 2,5-dicyclopropylpyrazine (100 mg, 0.624 mmol) in acetic acid (5 mL) at room temperature
was added platinum(IV) oxide (35 mg, 0.154 mmol). The reaction vessel was evacuated and a hydrogen balloon was
applied. The reaction mixture was stirred at room temperature under a hydrogen atmosphere for 5 h. The hydrogen
balloon was removed and the reaction mixture was filtered through a celite bed. The filtrate was concentrated under
reduced pressure to yield residue. The residue was washed with 1:1 diethyl ether: petroleum ether and dried under high
vacuum to yield the 2,5-dicyclopropylpiperazine, diacetic acid salt (130 mg, 52.2 % yield); LCMS: m/z = 167.4 (M+H);
rt 0.45 min. LCMS Method: Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method:
%B: 0 min-20 %: 1.1 min -90 %: 1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

INTERMEDIATE 109

1-(bis(4-fluorophenyl)methyl)-2,5-dicyclopropylpiperazine

[0673]

[0674] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (60 mg, 0.251 mmol) in acetonitrile (20 mL) at room
temperature were added 2,5-dicyclopropylpiperazine (41.8 mg, 0.251 mmol) and DIPEA (0.132 mL, 0.754 mmol). The
reaction mixture was heated to 80 °C overnight. The crude reaction mixture was concentrated under reduced pressure.
The residue was dissolved in DCM and washed with water and brine, dried over sodium sulfate, and concentrated under
reduced pressure. The crude product was purified by silica gel column chromatography using 24 g flash column and
5% methanol in CHCl3. The fractions were concentrated under reduced pressure to yield 1-(bis(4-fluorophenyl)methyl)-
2,5-dicyclopropylpiperazine (40 mg, 16.0 % yield); LCMS: m/z = 369.4 (M+H); rt 1.65 and 1.71 min. LCMS Method:
Mobile phase A: Buffer:acetonitrile (95:5) Mobile phase B: Buffer:acetonitrile (5:95) Method:%B: 0 min-20 %: 1.1 min
-90 %: 1.7 min-90 % Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Flow: 0.7 mL/min.

EXAMPLES 152 AND 153

8-(4-(bis(4-fluorophenyl)methyl)-2,5-dicyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0675]

[0676] To a solution of 1-(bis(4-fluorophenyl)methyl)-2,5-dicyclopropylpiperazine (65 mg, 0.176 mmol) in acetonitrile
(2 mL) at room temperature was added DIPEA (0.092 mL, 0.529 mmol). The reaction mixture was stirred at 85 °C for
10 mins and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (58.8 mg, 0.176 mmol)
was added. The reaction mixture was heated to 85 °C overnight. The reaction mixture was concentrated under reduced
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pressure. The residue was dissolved in DCM, washed with water and brine, dried over sodium sulfate, and concentrated
under reduced pressure. Chiral separation Column: Cellulose-C4 (250*21 mm) 5 mm; Mobile Phase A: Mobile Phase
B: methanol Flow: 20 mL/min of isomeric mixture gave Isomer 1 and Isomer 2.
[0677] Example 152: Isomer 1: (0.6 mg, 0.6 % yield); LCMS: m/z = 552.3 (M+H); rt 1.81 min. LCMS Method: A: 95%
water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water:95% acetonitrile; 10 mM ammonium acetate. Flow: 1.1
mL/min Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6) δ ppm
8.11-8.15 (m, 1 H), 8.03-8.09 (m, 1 H), 7.45-7.52 (m, 2 H), 7.28-7.34 (m, 2 H), 7.12-7.24 (m, 4 H), 6.07 (s, 1 H), 5.84
(s, 1 H), 3.91-3.97 (m, 1 H), 3.51-3.58 (m, 4 H), 2.79-2.84 (m, 1 H), 2.35-2.38 (m, 1 H), 1.99-2.06 (m, 1 H), 1.78-1.88
(m, 1 H), 0.98-1.11 (m, 1 H), 0.83-0.89 (m, 1 H), 0.67-0.74 (m, 1 H), 0.52-0.61 (m, 1 H), 0.41-0.48 (m, 2 H), 0.32-0.41
(m, 1 H), 0.23-0.31 (m, 1 H), -0.08--0.02 (m, 1 H), -0.28-0.15 (m, 1 H).
[0678] Example 153: Isomer 2: (0.5 mg, 1.0 % yield); LCMS: m/z = 552.3 (M+H); rt 2.55 min. LCMS Method: A: 95%
water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1
mL/min. Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.18-8.09 (m, 1H), 8.09-7.99 (m, 1H), 7.48 (dd, J=8.0, 5.5Hz, 2H), 7.30 (dd, J=8.5, 5.5 Hz, 2H), 7.26-6.98 (m, 4H), 6.07
(s, 1H), 5.84 (s, 1H), 3.92 (br.s., 1H), 3.59-3.49 (m, 3H), 3.42 (d, J=1.0 Hz, 2H), 2.82 (d, J=9.0 Hz, 1H), 2.36 (br. s.,
1H),2.03 (d, J=9.0 Hz, 1H), 1.83 (br. s., 2H), 0.86 (d, J=8.0 Hz, 1H), 0.70 (br. s., 1H),0.55 (d, J=5.0 Hz, 1H), 0.43 (br.
s., 1H), 0.37 (br. s., 1H), 0.28 (d, J=5.5 Hz, 1H), -0.04 (d, J=4.5 Hz, 1H), -0.22 (br. s., 1H).

INTERMEDIATE 111

tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-phenylpiperazine-1-carboxylate

[0679]

[0680] To a solution of 4,4’-(chloromethylene)bis(fluorobenzene) (75 mg, 0.314 mmol) in acetonitrile (20 mL) at room
temperature were added tert-butyl 2-phenylpiperazine-1-carboxylate (91 mg, 0.346 mmol) and DIPEA (0.165 mL, 0.943
mmol) The reaction mixture was heated to 80 °C overnight and concentrated under reduced pressure. The residue was
dissolved in DCM, washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure.
The crude residue was purified by silica gel column chromatography using 24 g flash column, eluting with 30 % EtOAc
in petroleum ether. The fractions were concentrated under reduced pressure to yield the product tert-butyl 4-(bis(4-
fluorophenyl)methyl)-2-phenylpiperazine-1-carboxylate (100 mg, 65.2 % yield); LCMS: m/z = 465.5 (M+H); rt 1.63 min.
LCMS Method: M. phase A: 10 mM ammonium acetate:acetonitrile (95:5) Mobile phase B: 10 mM ammonium ace-
tate:acetonitrile (5:95) Method: %B: 0 min-20:2min-100:2.3min-100 Flow: 0.7 mL/min Column: AQUITY UPLC BEH C18
(3.0 3 50 mm) 1.7 mm.

INTERMEDIATE 112

1-(bis(4-fluorophenyl)methyl)-3-phenylpiperazine, HCl

[0681]
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[0682] To a solution of tert-butyl 4-(bis(4-fluorophenyl)methyl)-2-phenylpiperazine-1-carboxylate (80 mg, 0.172 mmol)
in dioxane (5 mL) at 0 °C was added HCl in dioxane (0.052 mL, 1.722 mmol). The reaction mixture was stirred at room
temperature for 2 h. and concentrated under reduced pressure. The residue was washed with petroleum ether:diethyl
ether (1:1) and dried under high vacuum to yield 1-(bis(4-fluorophenyl)methyl)-3-phenylpiperazine, HCl (60 mg, 58.8 %
yield); LCMS: m/z = 365.4 (M+H); rt 0.80 min. LCMS Method: M. phase A: 10 mM ammonium acetate:acetonitrile (95:5);
Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95) Method:%B: 0 min-20:2 min-100: 2.3min-100; Flow: 0.7
mL/min Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm.

EXAMPLES 154 TO 156

8-(4-(bis(4-fluorophenyl)methyl)-2-phenylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0683]

[0684] To a solution of 1-(bis(4-fluorophenyl)methyl)-3-phenylpiperazine, HCl (80 mg, 0.200 mmol) in acetonitrile (2
mL) at room temperature was added DIPEA (0.105 mL, 0.599 mmol). The reaction mixture was stirred at 85 °C for 10
mins and 6-cyano-1-methyl-2-oxo-1.2-dihydro-1,5-naphthyridin4-yl trifluoromethanesulfonate (66.5 mg, 0.200 mmol)
was added. The reaction mixture was heated to 85 °C overnight and concentrated under reduced pressure. The residue
was dissolved in DCM, and the organic layer was washed with water (50 mL) and brine (50 mL), dried over Na2SO4,
and concentrated under reduced pressure to afford Example 154 (Racemate). Enantiomers were separated using chiral
HPLC. Chiral separation Method: Column/dimensions: Lux Amylose-2 (250 3 4.6) mm, 5 mm; % CO2: 85%; % Cosolvent:
15% of 0.2% DEA in ethanol; Total Flow: 4.0 g/min; Back Pressure: 100 bar; Temperature: 30 °C; UV: 225 nm.
[0685] Example 155: Enantiomer 1: (6.4 mg, 5.86% yield); LCMS: m/z = 548.2 (M+H); rt 2.405 min. LCMS Method:
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate;
Flow: 1.1 mL/min; Temp: 50 °C Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm, 1H NMR (400 MHz, DMSO-d6)
δ ppm 8.14-8.20 (m, 1 H), 8.05-8.09 (m, 1 H), 7.41-7.51 (m, 4 H), 7.31-7.34 (m, 2 H), 7.24-7.29 (m, 2 H), 7.10-7.21 (m,
5 H), 6.00 (s, 1 H), 5.28-5.38 (m, 1 H), 4.50 (s, 1 H), 3.78-3.88 (m, 1 H), 3.48 (s, 3 H), 3.25 (br d, J=16.4 Hz, 1 H),
2.61-2.77 (m, 3 H), 2.52-2.58 (m, 1 H).
[0686] Example 156: Enantiomer 2: (5.5 mg, 4.93% yield); LCMS: m/z = 548.2 (M+H); rt 2.404 min. LCMS Method:
A: 95% water: 5% acetonitrile; 10 mM ammonium acetate B: 5% water: 95% acetonitrile; 10 mM ammonium acetate;
Flow: 1.1 mL/min; Temp: 50 °C; Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm1H NMR (400 MHz, DMSO-d6)
δ ppm 8.15-8.18 (m, 1 H), 8.07 (d, J=8.8 Hz, 1 H), 7.41-7.50 (m, 4 H), 7.31-7.34 (m, 2 H), 7.24-7.29 (m, 2 H), 7.10-7.21
(m, 5 H), 6.00 (s, 1 H), 5.27-5.38 (m, 1 H), 4.50 (s, 1 H), 3.76-3.89 (m, 1 H), 3.48 (s, 3 H), 3.21-3.28 (m, 1 H), 2.66-2.76
(m, 3 H), (1 H obscured with solvent residual peak).
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EXAMPLE 157

8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[0687]

[0688] To a solution of 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (50 mg, 0.055 mmol) in acetonitrile (1 mL) was added Selectfluor (19.50 mg, 0.055
mmol) dissolved in water (0.15 mL) and THF (0.15 mL) at °C. The reaction mixture was placed under nitrogen and stirred
at 0 °C, warmed to room temperature over 1.5 h, and then stirred for 3 h. The solvent was removed under reduced
pressure. The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge
C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 31% B, 31-75% B over
25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection
was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to
yield 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (3.6 mg, 12.6 % yield); LCMS: m/z -- 518.3 (M+H); rt 2.391 min; Method: Column- X Bridge
BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to
100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26-8.03 (m, 2H),
7.67-7.50 (m, 4H), 7.15 (td, J=8.8, 6.4 Hz, 4H), 4.77 (s, 1H), 4.20 (d, J=6.6 Hz, 1H), 4.01 (d, J=12.2 Hz, 1H), 3.61 (s,
3H), 3.07-2.91 (m, 2H), 2.90 (s, 1H), 2.29 (d, J=9.8 Hz, 1H), 1.30 (d, J=6.6 Hz, 3H), 1.00 (d,J=6.4 Hz, 3H).

EXAMPLE 158

4-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridine-3-carbonitrile

[0689]

[0690] To a stirred solution of 6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
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fonate (0.1 g, 0.243 mmol) and (2R,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (0.077 g, 0.243 mmol)
in acetonitrile (10 mL) was added DIPEA (0.127 mL, 0.728 mmol). The reaction mixture was heated to 85 °C for 2 h.
The solvent was removed under reduced pressure. The crude compound was purified by Combi (24 g column silica,
eluted with 0-5% methanol/DCM) to afford 4-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bro-
mo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (65 mg, 38.7 % yield) as a semi-solid; LCMS: m/z =
580.2 (M+H); rt 2.30 min. Method: Column-AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer:ac-
etonitrile (95:5); Mobile phase B: Buffer:acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B
over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 159

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2.7-dicarbonitrile

[0691]

[0692] A stirred solution of 4-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-
oxo-1,2-dihydro-1,5-naphdiyridine-3-carbonitrile (50 mg, 0.086 mmol), dppf (2.88 mg, 5.19 mmol), zinc (1.130 mg, 0.017
mmol) and zinc cyanide(20.30 mg, 0.173 mmol) in NMP (1 mL) was degassed for 1 min under a nitrogen atmosphere.
Next, Pd2(dba)3 (7.92 mg, 8.64 mmol) was added and the reaction mixture was heated to 80 °C for 2 h. The reaction
mixture was diluted with ethyl acetate washed with water, the organic layer was dried over anhydrous Na2SO4, filtered
and evaporated under reduced pressure. The crude material was purified via preparative HPLC with the following
conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a 2 minute
hold at 12% B, 12-57% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS signals. Fractions containing the product were combined and dried via
centrifugal evaporation to yield 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (8.9 mg, 19.6 % yield); LCMS: m/z = 525.3 (M+H); rt 2.361 min. Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.26
(d, J=8.8 Hz, 1H), 8.16 (d, J=9.0 Hz, 1H), 7.62 (dd, J=10.9, 5.3 Hz, 2H), 7.64 (dd, J=10.9, 5.5 Hz, 2H), 7.26-7.07 (m,
4H), 4.74 (s, 2H), 4.27-4.18 (m, 1H), 3.54 (s, 3H), 3.42 (d, J=11.2 Hz, 1H), 3.17-3.08 (m, 1H), 3.03 (br. s., 1H), 2.41
(d,J=12.0 Hz, 1H), 1.44 (d, J=6.6 Hz, 3H), 0.94-0.86 (m, 3H).

EXAMPLE 160

4-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-
carbonitrile

[0693]
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[0694] To a stirred solution of 4-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-e-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (50 mg, 0.086 mmol) in ethyl acetate (2 mL) was added 10 % Pd-C
(60 mg, 0.056 mmol). The reaction mixture was stirred at room temperature for 16 h under a hydrogen atmosphere. The
reaction mixture was filtered through a celite pad, washed with ethyl acetate, and the filtrate was evaporated under
reduced pressure. The crude material was purified via preparative HPLC with the following conditions: Column: Waters
XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 20 % B, 20-75%
B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions
containing the product were combined and dried via centrifugal evaporation to yield 4-((2S,SR)-4-(bis(4-fluorophenyl)me-
thyl)-2,5-dimethylpiperazin-1 -yl)-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (18.9 mg, 43.8 % yield);
LCMS: m/z = 500.3 (M+H); rt 2.5763 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1
mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A:
95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium
acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.53 (d, J=3.2 Hz, 1H), 8.00 (d, J=7.6 Hz, 1H), 7.70 (dd, J=8.6, 4.4 Hz,
1H), 7.67-7.44 (m, 4H), 7.15 (td, J=8.8, 2.9 Hz, 4H), 4.90 (br. s., 1H), 4.71 (s,1H), 4.26 (d, J=9.3 Hz, 1H), 3.53 (s, 3H),
3.39 (d, J=13.2 Hz, 1H), 3.14 (d, J=8.3 Hz, 1H), 3.02 (d, J=6.4 Hz, 1H), 2.35 (d, J=1 1.7 Hz, 1H), 1.41 (d, J=6.6 Hz, 3H),
0.89 (d, J=6.4 Hz, 3H).

EXAMPLE 161

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile

[0695]

[0696] To a stirred solution of (2R,5S)-1-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (78 mg, 0.222 mmol)
in dry acetonitrile (3 mL) was added DIPEA (0.032 mL, 0.185 mmol), followed by 6-cyano-1-methyl-3-nitro-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (70 mg, 0.185 mmol). The reaction mixture was heated at 85
°C for 2 h. The reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 20 % B, 20-75% B over 25
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minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was
triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield
8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (82.8 mg, 80 % yield); LCMS: m/z = 545.2 (M+H); rt 2.383 min. Method: Column- X Bridge BEH XP
C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 %
Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 %
water: 95 % acetonitrile; 10 mM ammonium acetate). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.29 (d, J=8.8 Hz, 1H), 8.21
(d, J=9.0 Hz, 1H), 7.59 (ddd, J=8.8, 5.4, 3.4 Hz, 4H), 7.13 (td, J=8.8, 1.7 Hz, 4H), 4.76 (s, 1H), 4.65 (d, J=5.9 Hz, 1H),
3.75 (dd,J=12.0, 2.9 Hz, 1H), 3.59 (s, 3H), 3.11 (dd, J=11.4, 3.5 Hz, 1H), 3.02-2.91 (m, 1H), 2.64 (d, J=11.5 Hz, 1H),
2.37-2.29 (m, 1H), 1.36 (d, J=6.6 Hz, 3H), 0.94 (d, J=6.6 Hz, 3H).

INTERMEDIATE 113

7-bromo-8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0697]

[0698] To a stirred solution of 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1000 mg, 4.97
mmol) in dry DMF (10 mL) was added NBS (973 mg, 5.47 mmol). The reaction mixture was stirred at room temperature
for 3 h. The solvent was removed under reduced pressure to yield residue. The residue was dissolved in water and
stirred for 10 min. The solid material was filtered and washed with petroleum ether to yield 7-bromo-8-hydroxy-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.8 g, 56.9 % yield) as an off-white solid; LCMS: m/z = 282 (M+H);
rt 1.599 min. Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in
water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 %
B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then gradient: 100-20
% B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 114

3-bromo-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[0699]

[0700] To a stirred solution of 7-bromo-8-hydroxy-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.175
g, 0.625 mmol) and TEA (0.131 mL, 0.937 mmol) in dry DCM (10 mL) was added trifluoromethanesulfonic anhydride
(0.137 mL, 0.812 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The reaction mixture was
diluted with DCM and washed with water, followed by brine wash, the organic layer was dried over anhydrous Na2SO4,
filtered and evaporated under reduced pressure to yield 3-bromo-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl trifluoromethanesulfonate (190 mg, 53.9 % yield) as a pale yellow solid; LCMS: m/z = 414 (M+H); rt 1.61 min.
Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile
phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a
0.3 minute hold at 100 % B, flow rate 0.7 mL/min.
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EXAMPLE 162

Methyl 4-(bis(4-fluorophenyl)methyl)-1-(3-bromo-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxylate

[0701]

[0702] A solution of methyl 4-(bis(4-fluorophenyl)methyl)piperazine-2-carboxylate, HCl (134 mg, 0.349 mmol) and
DIPEA (0.127 mL, 0.728 mmol) in acetonitrile (2 mL) was stirred at room temperature for 5 min. Next, 3-bromo-6-cyano-
1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (120 mg, 0.291 mmol) was added and the
reaction mixture was heated to 85 °C for 3 h. The reaction mixture was evaporated under reduced pressure. The crude
material was purified via preparative HPLC with the following conditions: Column: Sunfire C18, 19 3 150 mm, 5 mm
particles; Mobile Phase A: 10 mM ammonium acetate; Mobile Phase B: acetonitrile; Gradient: 50-80 % B over 16 minutes,
then a 5 minute hold at 100 % B; Flow: 17 mL/min. Fractions containing the product were combined and dried via
centrifugal evaporation to yield methyl 4-(bis(4-fluorophenyl)methyl)-1-(3-bromo-6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)piperazine-2-carboxylate (5.4 mg, 3.01 % yield); LCMS: m/z = 610.1 (M+H); rt 2.330 min. Method:
Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C,
0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium
acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR(400 MHz, DMSO-d6) δ ppm
8.17-8.21 (m, 1 H), 8.11-8.16 (m, 1 H), 7.42-7.51 (m, 4 H), 7.13-7.21 (m, 5 H), 4.78-4.83 (m, 1 H), 4.48 (s, 1 H), 4.04-4.14
(m, 1 H), 3.74 (s, 3 H), 3.64 (s, 3 H), 3.52-3.59 (m, 1 H), 3.08-3.15 (m, 1 H), 2.69-2.75 (m, 1 H), 2.53-2.55 (m, 1 H),
2.35-2.41 (m, 1 H).

INTERMEDIATE 115

8-(3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0703]

[0704] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(300 mg, 0.900 mmol) and 2,6-dimethylpiperazine (103 mg, 0.900 mmol) in acetonitrile (10 mL) was added DIPEA (0.472
mL, 2.70 mmol). The reaction mixture was heated to 85 °C for 16 h. The solvent was removed under reduced pressure
to yield 8-(3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.22 g, 74.0 % yield)
as light brown solid. LCMS: m/z = 298.4 (M+H); rt 0.62 min. Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm)
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1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium
acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 163

8-(4-(bis(4-fluorophenyl)methyl)-3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0705]

[0706] To a stirred solution of 8-(3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (101 mg, 0.341 mmol) and bis(4-fluorophenyl)methyl trifluoromethanesulfonate (150 mg, 0.426 mmol) in acetonitrile
(5 mL) was added DIPEA (0.223 mL, 1.277 mmol). The reaction mixture was heated to 85 °C for 16 h. The solvent was
removed under reduced pressure. The crude material was purified via preparative HPLC with the following conditions:
Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold
at 15% B, 15-55% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature:
25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-fluor-
ophenyl)methyl)-3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (7.1 mg, 3.3 %
yield); LCMS: m/z - 500.3 (M+H); rt 2.410 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate
1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent
A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium
acetate. 1H NMR(400 MHz, DMSO-d6) δ ppm 8.13 (d, J=8.0 Hz, 1H), 8.06 (d, J=8.5 Hz, 1H), 7.59 (dd, J=8.3, 5.8 Hz,
4H), 7.13 (t, J=8.5 Hz, 4H), 6.09 (s, 1H), 5.16 (s, 1H), 3.83 (d, J=11.0 Hz, 2H), 3.53 (s, 3H), 3.15-2.96 (m, 4H), 1.18 (d,
J=6.5 Hz, 6H).

INTERMEDIATE 122

tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-isopropylpiperazine-1 -carboxylate

[0707]

[0708] To a stirred solution of (R)-1-Boc-3-isopropyl-piperazine (100 mg, 0.438 mmol) and 4,4’-(bromomethyl-
ene)bis(chlorobenzene) (180 mg, 0.569 mmol) in acetonitrile (4 mL) was added DIPEA (0.229 mL, 1.314 mmol). The
reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature and the solvent
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was removed under reduced pressure to yield crude compound. The crude compound was dissolved in ethyl acetate
and washed with water, the organic layer was dried over anhydrous Na2SO4, filtered, and evaporated under reduced
pressure. The crude material was dissolved in DCM loaded on a Prep TLC plate. The plate was developed using 5%
EA+PE, the product was marked, the silica was dissolved in 10 % methanol/DCM, stirred for 10 min, the filtrate was
removed under reduced pressure to yield tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-isopropylpiperazine-1-carboxy-
late (190 mg, 84 % yield) as a semisolid; LCMS: m/z = 464.2 (M+H); rt 4.233 min. Method: Column-KINETEX-XB-C18
(75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM
ammonium formate in water: acetonitrile(2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6
minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 123

(R)-1 -(bis(4-chlorophenyl)methyl)-2-isopropylpiperazine, HCl

[0709]

[0710] To a stirred solution of tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-isopropylpiperazine-1-carboxylate (190
mg, 0.410 mmol) in DCM (4 mL) was added HCl in dioxane (6 mL, 197 mmol). The reaction mixture was stirred at room
temperature for 2 h. The solvent was removed under reduced pressure to yield (R)-1-(bis(4-chlorophenyl)methyl)-2-
isopropylpiperazine, HCl (160 mg, 81 % yield) as an off-white solid; LCMS: m/z = 363.3 (M+H); rt 1.92 min. Method:
Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B:
Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute
hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 167

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0711]

[0712] To a stirred solution of (R)-1-(bis(4-chlorophenyl)methyl)-2-isopropylpiperazine, HCl (0.07 g, 0.175 mmol) in
dry acetonitrile (5 mL) was added DIPEA (0.092 mL, 0.525 mmol), followed by the addition of 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.064 g, 0.193 mmol). The reaction mixture was heated 85
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°C for 2 h. The reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 20 % B, 20-85% B over 25
minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was
triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield
(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-isopropylpiperazin-l-yl)-5-methyl-6-oxo-5,6-dihydro-l,5-naphthyridine-2-carbon-
itrile (33.9 mg, 35.2 % yield); LCMS: m/z = 546.2 (M+H); rt 2.975 min. Method: Column- X Bridge BEH XP C18 (50 3
2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.08 (d, J=8.8 Hz,
1H), 7.55-7.44 (m,4H), 7.44-7.31 (m, 4H), 6.12 (s, 1H), 5.51 (s, 1H), 3.81 (dd, J=13.0, 3.7 Hz, 1H), 3.62-3.44(m, 4H),
3.40-3.33 (m, 1H), 3.16-3.03 (m, 2H), 2.54 (br. s.,2H), 2.26 (d, J=8.6 Hz, 1H), 1.09 (d, J=6.8 Hz, 3H), 0.94 (d, J=6.6 Hz, 3H).

INTERMEDIATE 124

tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazine-1 -carboxylate

[0713]

[0714] To a stirred solution of (R)-1-Boc-3-isopropyl-piperazine (100 mg, 0.438 mmol) and bis(4-fluorophenyl)methanol
(0.113 mL, 0.657 mmol) in acetonitrile (4 mL) was added DIPEA (0.229 mL, 1.314 mmol). The reaction mixture was
heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature and the solvent was removed under
reduced pressure. The crude material was dissolved in DCM loaded on a Prep TLC plate. The plate was developed
using 5% EA+PE and the product was marked and the silica was dissolved in 10 % methanol/DCM, stirred for 10 min,
the filtrate was removed under reduced pressure to yield tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpipera-
zine-1-carboxylate (80 mg, 34.4 % yield as a semisolid; LCMS: m/z = 431.4 (M+H); rt 1.80 min. Method: Column- AQUITY
UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B,
flow rate 0.7 mL/min.

INTERMEDIATE 125

(R)-1 -(bis(4-fluorophenyl)methyl)-2-isopropylpiperazine, HCl

[0715]

[0716] To a stirred solution of tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazine-1-carboxylate (80 mg,
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0.186 mmol) in dry DCM (3 mL) was added HCl in dioxane (3.0 mL, 12.00 mmol). The reaction mixture was stirred at
room temperature for 2 h. The solvent was removed under reduced pressure to yield (R)-1-(bis(4-fluorophenyl)methyl)-
2-isopropylpiperazine, HCl (60 mg, 76 % yield) as an off-white solid; LCMS: m/z = 331.4 (M+H); rt 2.469 min. (LCMS)
Method: Column-KINETEX-XB-C18 (75 X 3 mm- 2.6 mm); Mobile phase A: 0.1% TFA in Milli-Q water; Mobile phase B:
0.1%TFA in acetonitrile; Gradient: 20-100 % B over 4.0 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 %
B flow rate 1.5 mL/min, 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

EXAMPLE 168

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile

[0717]

[0718] To a stirred solution of (R)-1-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazine, HCl (60 mg, 0.164 mmol) in
acetonitrile (2 mL) were added DIPEA (0.086 mL, 0.491 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl trifluoromethanesulfonate (59.9 mg, 0.180 mmol). The reaction mixture was heated to 85 °C for 2 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 9% B, 9-38% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl) methyl)-3-isopropylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (40.7 mg, 48.5 % yield); LCMS: m/z -= 514.3 (M+H); rt 2.492 min.
Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.08 (d, J=8.8 Hz, 1H), 7.62-7.44 (m,4H), 7.28-7.06 (m, 4H), 6.12 (s, 1H), 5.49 (s, 1H),
3.82 (dd, J=12.5, 3.9 Hz, 1H), 3.66-3.44 (m, 4H), 3.41-3.33 (m, 1H), 3.21-2.99 (m, 2H), 2.90 (s, 1H), 2.55 (br. s., 1H),
2.30-2.17 (m,1H), 1.09 (d, J=6.6 Hz, 3H), 0.94 (d, J=6.4 Hz, 3H).

EXAMPLE 169

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile

[0719]
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[0720] To a stirred solution of (R)-1-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazine, HCl (30 mg, 0.082 mmol) in
acetonitrile (5 mL) were added DIPEA (0.043 mL, 0.245 mmol) and 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl trifluoromethanesulfonate (32.2 mg, 0.090 mmol). The reaction mixture was heated to 85 °C for 2 h. The
reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 35% B, 35-82% B over 20 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were
combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl) methyl)-3-isopropylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (17.6 mg, 40.0 % yield); LCMS: m/z = 539.3 (M+H); rt
2.439 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min;
Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile;
10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.25 (d, J=8.8 Hz, 1H), 8.15 (d, J=9.0 Hz, 1H), 7.59-7.37 (m,4H), 7.27-7.05 (m, 4H), 5.56 (s, 1H), 4.26
(dd, J=13.2, 3.4 Hz, 1H), 3.91 (d, J=12.7 Hz, 1H), 3.83-3.64 (m, 2H), 3.53 (s, 3H), 3.42-3.32 (m, 1H), 2.56 (d, J=14.7
Hz, 1H), 2.48 (d, J=3.9, Hz, 1H), 2.26 (dd, J=14.1, 7.2 Hz, 1H), 1.06 (d, J=6.8 Hz, 3H), 0.71 (d, J=6.6 Hz, 3H).

INTERMEDIATE 126

tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiperazine-1-carboxylate

[0721]

[0722] To a stirred solution of (R)-1-BOC-3-ethyl piperazine (100 mg, 0.467 mmol) in DMA (2 mL) were added DIPEA
(0.244 mL, 1.400 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (171
mg, 0.513 mmol). The reaction mixture was heated to 85 °C for 16 h. The solvent was removed under reduced pressure.
The crude compound was purified by Combi (40 g column silica, eluted with 100-80 % ethyl acetate/ petroleum ether)
to afford tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiperazine-1-carboxylate
(180 mg, 87 % yield) as a semisolid; LCMS: m/z = 398.2 (M+H); rt 2.702 min. Method: Column-KINETEX-XB-C18 (75
3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM
ammonium formate in water: acetonitrile (2:98); Gradient: 40-100 % B over 25 minutes, flow rate 1.0 mL/min, then a 5
minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100 % B over 2 minutes, flow rate 1.5 mL/min; Gradient:
100 % B over 4 minutes, flow rate 1.5 mL/min.
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INTERMEDIATE 127

(R)-8-(2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0723]

[0724] To a stirred solution of tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-ethylpiper-
azine-1-carboxylate (180 mg, 0.453 mmol) in DCM (3 mL) was added TFA (0.035 mL, 0.453 mmol). The reaction mixture
was stirred at room temperature for 2 h. The solvent was removed under reduced pressure to yield TFA salt of (R)-8-(2-
ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 42.9 % yield) as a gum; LCMS:
m/z = 298.4 (M+H); rt 0.66 min. Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A:
Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100
% B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 170

(R)-8-(4-(bis(4-fluorophenyl)methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0725]

[0726] To a stirred solution of (R)-8-(2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile, TFA (100 mg, 0.243 mmol) in acetonitrile (3 mL) were added DIPEA (0.127 mL, 0.729 mmol) and 4,4’-(chlorometh-
ylene) bis(fluorobenzene) (0.091 mL, 0.486 mmol). The reaction mixture was heated to 85 °C for 16 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B, 15-65% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS signals.
Fractions containing the product were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluoroph-
enyl)methyl)-2-ethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (13.8 mg, 10.8 % yield);
LCMS: m/z = 500.2 (M+H); rt 2.601 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1
mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A:
95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium
acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14 (d, J=8.8 Hz, 1H), 8.06 (d, J=9.0 Hz, 1H), 7.50 (dd, J=8.7, 5.5 Hz,
2H), 7.53 (dd, J=8.7, 5.5 Hz, 2H), 7.24-7.06 (m,4H), 6.02 (s, 1H), 4.63 (br. s., 1H), 4.40 (s, 1H), 3.52 (s, 3H), 3.43 (d,
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J=6.6 Hz, 2H), 2.83-2.69 (m, 2H), 2.25 (dd, J=11.4, 3.3 Hz, 1H), 2.17-1.98 (m, 2H), 1.74-1.62 (m, 1H), 0.67 (t, J=7.5,Hz,
3H).

INTERMEDIATE 128

tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,2-dimethylpiperazine-1-carboxylate

[0727]

[0728] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(0.373 g, 1.120 mmol) and tert-butyl 2,2-dimethylpiperazine-1-carboxylate (0.2 g, 0.933 mmol) in acetonitrile (10 mL)
was added DIPEA (0.489 mL, 2.80 mmol). The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was
cooled to room temperature and the solvent was removed under reduced pressure. The crude compound was purified
by Combi (24 g column silica, eluted with 50-60 % ethyl acetate/ petroleum ether) to yield tert-butyl 4-(6-cyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,2-dimethylpiperazine-1-carboxylate (0.22 g, 55.1 % yield) as a gum; LCMS:
m/z = 398.4 (M+H); rt 0.65 min. Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A:
Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100
% B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

INTERMEDIATE 129

8-(3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0729]

[0730] To a stirred solution of tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,2-dimethyl-
piperazine-1-carboxylate (0.1 g, 0.252 mmol) in dry DCM (2 mL) was added TFA (0.5 mL, 6.49 mmol). The reaction
mixture was stirred at room temperature for 2 h. The solvent was removed under reduced pressure to yield crude
compound and triturated with DCM and petroleum ether to yield 8-(3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile, TFA (0.099 g, 81 % yield) as a semisolid; LCMS: m/z = 298.4 (M+H); rt 0.61 min.
Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm)1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile
phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a
0.3 minute hold at 100 % B, flow rate 0.7 mL/min.
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EXAMPLE 171

8-(4-(bis(4-fluorophenyl)methyl)-3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile

[0731]

[0732] To a stirred solution of 8-(3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile, TFA (50 mg, 0.168 mmol), and DIPEA (0.088 mL, 0.504 mmol) in acetonitrile (2 mL) was added bis(4-fluorophe-
nyl)methyl trifluoromethanesulfonate (71.1 mg, 0.202 mmol). The reaction mixture was heated to 85 °C for 2 h. The
reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 40 % B, 40-74% B over 20 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered
by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield 8-(4-(bis(4-
fluorophenyl)methyl)-3,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (6 mg, 7.1
% yield); LCMS: m/z = 500.3 (M+H); rt 2.456 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow
rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm
(Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM
ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H), 7.33 (dd,
J=8.6, 5.6 Hz, 4H), 7.24-6.97 (m, 4H), 6.08 (s, 1H), 5.53 (s, 1H), 3.62-3.48 (m, 4H), 3.39 (s, 2H), 2.61 (br. s., 2H), 1.24
(s, 3H), 1.16 (s, 6H). One proton peak was obscured by moisture.

INTERMEDIATE 130

tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate

[0733]

[0734] To a stirred solution of tert-butyl (R)-3-ethylpiperazine-1-carboxylate (0.3 g, 1.400 mmol) and DIPEA (0.733
mL, 4.20 mmol) in acetonitrile (5 mL) was added 4,4’-(chloromethylene)bis(fluorobenzene) (0.392 mL, 2.100 mmol).
The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature and the solvent
was removed under reduced pressure. The crude compound was purified by Combi (40 g column silica, eluted with 5-10
% ethyl acetate/ petroleum ether) to afford tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate
(0.331 g, 48.8 % yield) as a colorless gum; LCMS: m/z = 417.4 (M+H); rt 1.62 min. Method: Column- AQUITY UPLC
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BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95),
Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate
0.7 mL/min.

INTERMEDIATE 131

(R)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine, HCl

[0735]

[0736] To a stirred solution of tert-butyl (R)-4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazine-1-carboxylate (0.2 g, 0.480
mmol) in DCM (2 mL) was added HCl in dioxane (4 mL, 132 mmol). The reaction mixture was stirred at room temperature
for 1 h. The solvent was removed under reduced pressure to yield (R)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine,
HCl (0.169 g, 73.8 % yield)) as an off-white solid; LCMS: m/z = 317.4 (M+H); rt 1.46 min. Method: Column- AQU1TY
UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile
(5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B,
flow rate 0.7 mL/min.

EXAMPLE 172

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0737]

[0738] To a stirred solution of (R)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine, HCl (0.169 g, 0.479 mmol) in ace-
tonitrile (5 mL) were added DIPEA (0.251 mL, 1.437 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl trifluoromethanesulfonate (0.176 g, 0.527 mmol). The reaction mixture was heated to 85 °C for 2 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude material was
purified via preparative HPLC Column: X-Bridge Phenyl (250mm 3 4.6 mm ID, 5 mm), Mobile phase A=Buffer: 10 mM
ammonium acetate in water: Mobile phase B= acetonitrile Flow:1 mL/min Gradient: 10-40 % B over 15 minutes, then a
5 minute hold at 100 % B; Flow: 15 mL/min. Fractions containing the product were combined and dried via centrifugal
evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (90 mg, 37.2 % yield); LCMS: m/z = 500.2 (M+H); rt 3.822 min. Method: Column-KINETEX-XB-
C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10
mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then
a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.
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1H NMR (400 MHz, DMSO-d6) δ ppm 8.18-8.12 (m, 1H), 8.10-8.05 (m, 1H), 7.61-7.47 (m, 4H), 7.15 (td, J=9.0, 1.0 Hz,
4H), 6.11 (s, 1H), 4.99 (s, 1H), 4.23 (d, J=12.0 Hz, 1H), 3.54 (s, 3H), 3.41 (d, J=11.5 Hz, 1H), 3.12-2.97 (m, 2H), 2.76-2.66
(m, 1H), 2.54 (d, J=6.0 Hz, 2H), 1.94 (ddd, J=13.3, 9.3, 7.5 Hz, 1H), 1.70 (dd, J=12.5, 7.5 Hz, 1H), 0.77 (t, J=7.5 Hz, 3H).

EXAMPLE 173

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbon-
itrile

[0739]

[0740] To a stirred solution of (R)-1-(bis(4-fluorophenyl)methyl)-2-ethylpiperazine, HCl (30 mg, 0.085 mmol) in ace-
tonitrile (5 mL) was added DIPEA (0.045 mL, 0.255 mmol) followed by the dropwise addition of 3,6-dicyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (33.5 mg, 0.094 mmol). The reaction mixture was
heated to 85 °C for 2 h. The reaction mixture was cooled to room temperature and solvent was removed under reduced
pressure. The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge
C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 25% B, 25-78% B over
20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing
the product were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (12.4 mg, 27.8 % yield); LCMS: m/z =
525.3 (M+H); rt 2.364 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient
time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.25 (d, J=8.8 Hz, 1H), 8.15 (d, J=9.0 Hz, 1H), 7.65-7.44 (m,4H), 7.16 (t, J=8.7 Hz, 4H),
5.15 (s, 1H), 4.07 (d, J=13.0 Hz, 1H), 4.00-3.86 (m, 2H), 3.62 (t, J=10.1Hz, 1H), 3.53 (s, 3H), 3.05 (t, J=10.3 Hz, 1H),
2.70-2.62 (m, 1H), 2.56 (d, J=13.0 Hz, 1H), 1.78-1.64 (m, 1H), 1.62-1.47 (m, 1H), 0.63 (t, J=7.5 Hz, 3H).

EXAMPLE 174

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0741]



EP 3 814 348 B9

190

5

10

15

20

25

30

35

40

45

50

55

[0742] A solution was prepared by dissolving (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (55 mg, 0.110 mmol) in acetonitrile (2 mL). The solution was cooled to
0 °C and Selectfluor (50.7 mg, 0.143 mmol) dissolved in water (0.15 mL) and THF (0.15 mL) was added. The reaction
mixture was placed under nitrogen, stirred at 0 °C, warmed to room temperature over 1.5 h, and then stirred for 3 h. The
solvent was removed under reduced pressure. The crude material was purified via preparative HPLC with the following
conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a
0 minute hold at 35% B, 35-100 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to yield (R)-
8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (4.3 mg, 7.6 % yield); LCMS: m/z = 518.3 (M+H); rt 2.669 min. Method: Column- X Bridge BEH XP C18 (50 3
2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.24-8.03 (m, 2H), 7.67-7.37 (m, 4H),
7.14 (t, J=8.7 Hz,4H), 5.03 (s, 1H), 3.72-3.52 (m, 4H), 3.52-3.35 (m, 3H), 2.76 (dt, J=12.4, 6.1 Hz, 2 H), 2.03 -1.90 (m,
1H), 1.80-1.62 (m, 1H), 0.66 (t, J=7.3 Hz, 3H).

EXAMPLE 175

(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0743]

[0744] To a stirred solution of (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (40 mg, 0.080 mmol) in dry DCM (3 mL) was added NCS (16.04 mg, 0.120 mmol) at 0
°C. The reaction mixture was stirred at room temperature for 16 h. The solvent was removed under reduced pressure.
The crude material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 35% B, 35-100 % B over 20
minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the
product were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiper-
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azin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (31.4 mg, 69.1 % yield); LCMS: m/z =
534.3 (M+H); rt 2.752 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient
time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.17 (q, J=8.8 Hz, 2H), 7.68-7.46 (m, 4H), 7.25-7.06 (m,4H), 5.05 (s, 1H), 3.82 (d, J=10.0
Hz, 1H), 3.63 (s, 3H), 3.58 (d, J=13.2 Hz, 1H), 3.49-3.33 (m,2H), 2.98 (t, J=9.7 Hz, 1H), 2.45 (br. s., 1H), 2.08 (s, 1H),
1.82-1.70 (m, 1H), 1.67 (br. s., 1H),0.53 (t, J=7.5 Hz, 3H).

INTERMEDIATE 132

tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazine-1-carboxylate

[0745]

[0746] To a stirred solution of tert-butyl (R)-3-ethylpiperazine-1-carboxylate (0.18 g, 0.840 mmol) and DIPEA (0.440
mL, 2.52 mmol) in acetonitrile (5 mL) was added DIPEA (0.440 mL, 2.52 mmol) followed by the addition of 4,4’-(bro-
momethylene) bis(chlorobenzene) (0.292 g, 0.924 mmol). The reaction mixture was heated to 85 °C for 16 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude compound
was purified by Combi (24 g column silica, eluted with 5-10 % ethyl acetate/ petroleum ether) to afford tert-butyl (R)-
4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazine-1-carboxylate (0.37 g, 98 % yield) as a colorless gum; LCMS: m/z =
449.2 (M+H); rt 2.02 min. Method: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); Mobile phase A: 10 mM ammonium
formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient:
20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 % B flow rate 1.5 mL/min; then Gradient:
100-20 % B over 0.1 minutes, flow rate 1.5 mL/min

INTERMEDIATE 133

(R)-1 -(bis(4-chlorophenyl)methyl)-2-ethylpiperazine, HCl.

[0747]

[0748] To a stirred solution of tert-butyl (R)-4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazine-1-carboxylate (0.37 g,
0.823 mmol) in dry DCM (3 mL) was added HCl in dioxane (9 mL, 36.0 mmol). The reaction mixture was stirred at room
temperature for 2 h. The solvent was removed under reduced pressure to yield (R)-1-(bis(4-chlorophenyl)methyl)-2-
ethylpiperazine, HCl (0.3 g, 83 % yield) as an off-white solid; LCMS: m/z = 349.3 (M+H); rt 1.79 min. Method: Column-
AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer:
acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold
at 100 % B, flow rate 0.7 mL/min.
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EXAMPLE 176

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0749]

[0750] To a stirred solution of (R)-1-(bis(4-chlorophenyl)methyl)-2-ethylpiperazine, HCl (0.1 g, 0.259 mmol) in ace-
tonitrile (5 mL) were added DIPEA (0.136 mL, 0.778 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl trifluoromethanesulfonate (0.095 g, 0.285 mmol). The reaction mixture was heated to 85 °C for 2 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude compound
was purified by combo (12 g column silica, eluted with 5-10 % ethyl acetate/ petroleum ether) to yield (R)-8-(4-(bis(4-
chlorophenyl)methyl)-3-ethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (125 mg, 49.8
% yield) as a gum; LCMS: m/z = 532.3 (M+H); rt 2.32 min. Method: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm)
1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium
acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 177

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0751]

[0752] To a stirred solution of (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (30 mg, 0.056 mmol) in dry DCM (3 mL) was added NCS (11.28 mg, 0.085 mmol). The
reaction mixture was stirred at room temperature for 16 h. The solvent was removed under reduced pressure. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 35% B, 35-100 % B over 20 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product
were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-
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yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (12.9 mg, 40.4 % yield); LCMS: m/z = 566.2
(M+H); rt 2.864 min. Method: Column- X Bridge BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time
3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 %
acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.17 (q, J=9.0 Hz, 2H), 7.58 (d, J=8.6 Hz, 2H), 7.55-7.44 (m,2H), 7.39 (dd, J=8.6, 1.5 Hz,
4H), 5.06 (s, 1H), 3.82 (dd, J=12.5, 2.4 Hz, 1H), 3.63 (s, 3H), 3.58 (d, J=12.5 Hz, 1H), 3.48-3.33 (m, 2H), 3.00 (dd, J=1.0,
8.6 Hz, 1H), 2.58-2.52 (m, 1H), 2.46,(d, J=12.2 Hz, 1H), 1.85-1.71 (m, 1H), 1.67 (d, J=7.3 Hz, 1H), 0.54 (t, J=7.3 Hz, 3H).

EXAMPLE 178

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0753]

[0754] A solution was prepared by dissolving (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (90 mg, 0.169 mmol) in acetonitrile (3 mL). The solution was cooled to
0 °C and Selectfluor (78 mg, 0.220 mmol) dissolved in water (0.2 mL) and tetrahydrofuran (0.2 mL) was added. The
reaction mixture was placed under nitrogen, stirred at 0 °C, warmed to room temperature over 1.5 h, and then stirred
for 3 h. The solvent was removed under reduced pressure. The crude material was purified via preparative HPLC with
the following conditions: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 35% B, 35-100 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal
evaporation to yield (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (2 mg, 2.1 % yield); LCMS: m/z = 550.2 (M+H); rt 2.783 min. Method: Column- X Bridge
BEH XP C18 (50 3 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to
100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent
B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.21-8.09 (m, 2H),
7.57 (d, J=8.6 Hz, 2H), 7.51 (d, J=8.6 Hz,2H), 7.39 (dd, J=8.6, 1.2 Hz, 4H), 5.05 (s, 1H), 3.72-3.56 (m, 4H), 3.51-3.39
(m, 3H), 2.78 (dd, J=13.0, 5.9 Hz, 1H), 2.45 (br. s., 2H), 1.96 (d, J=8.1 Hz, 1H), 1.71 (br. s., 1H), 0.68 (t, J=7.5 Hz, 3H).

EXAMPLE 179

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbo-
nitrile

[0755]
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[0756] To a stirred solution of (R)- I -(bis(4-chlorophenyl)methyl)-2-ethylpiperazine, HCl (30 mg, 0.078 mmol) in ace-
tonitrile (5 mL) were added DIPEA (0.041 mL, 0.233 mmol) and 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl trifluoromethanesulfonate (30.6 mg, 0.086 mmol). The reaction mixture was heated to 85 °C for 2 h. The reaction
mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude material was
purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm x 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 35% B, 35-82% B over 20 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined
and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-chlorophenyl) methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (18.5 mg, 42.7 % yield); LCMS: m/z = 557.2 (M+H); rt 2.635 min.
Method: Column- X Bridge BEH XP C18 (50 x 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature:
50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM
ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.25 (d, J=8.8 Hz, 1H), 8.15 (d, J=9.0 Hz, 1H), 7.52 (d, J=8.6 Hz, 2H), 7.56 (d, J=8.6 Hz, 2H), 7.40 (d, J=8.6
Hz, 4H), 5.17 (s, 1H), 4.07 (d, J=13.7 Hz, 1H), 3.94 (br. s., 2H), 3.62 (t, J=10.1 Hz, 1H), 3.53 (s, 3H), 3.06 (t, J=10.4 Hz,
1H), 2.66 (d, J=9.8 Hz, 1H), 2.56 (br. s., 1H), 1.70 (br. s., 1H), 1.62-1.50 (m, 1H), 0.64 (t, J=7.3 Hz, 3H).

EXAMPLE 180

(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile

[0757]

[0758] To a stirred solution of (R)-1-(bis(4-chlorophenyl)methyl)-2-ethylpiperazine, HCl (0.05 g, 0.130 mmol) in ace-
tonitrile (5 mL) were added DIPEA (0.068 mL, 0.389 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl trifluoromethanesulfonate (0.048 g, 0.143 mmol). The reaction mixture was heated to 85 °C for 2 h. The solvent
was removed under reduced pressure. The crude material was purified via preparative HPLC with the following conditions:
Column: Waters XBridge C18, 150 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold
at 10 % B, 10-45% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature:
25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to yield (R)-8-(4-(bis(4-
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chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (23.5 mg, 33.4
% yield); LCMS: m/z = 532.2 (M+H); rt 2.873 min. Method: Column- X Bridge BEH XP C18 (50 x 2.1 mm 2.5 mm; flow
rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B; monitoring at 220 nm
(Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 % acetonitrile; 10 mM
ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.55 (d, J=8.6
Hz, 2H), 7.50 (d, J=8.3 Hz, 2H), 7.39 (d, J=7.1 Hz, 4H), 6.12 (s, 1H), 5.00 (s, 1H), 4.23 (d, J=11.2 Hz, 1H), 3.54 (s, 3H),
3.42 (d, J=12.2 Hz, 1H), 3.10 (d, J=11.5 Hz, 2H), 3.03 (d, J=10.3, Hz, 2H), 2.75 (d, J=14.9 Hz, 1H), 1.93 (s, 1H), 1.71
(br. s., 1H), 0.78 (t, J=7.2 Hz, 3H).

INTERMEDIATE 134

tert-butyl (R)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-isopropylpiperazine-1-carboxylate

[0759]

[0760] To a stirred solution of (R)-1-Boc-3-isopropyl-piperazine (180 mg, 0.788 mmol) in DMA (1 mL) were added
DIPEA (0.413 mL, 2.365 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (263 mg, 0.788 mmol). The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to
room temperature and the solvent was removed under reduced pressure. The residue was dissolved in ethyl acetate
and washed with water, the organic layer was dried over anhydrous Na2SO4, filtered, and evaporated under reduced
pressure. The crude material was dissolved in DCM and loaded on a Prep TLC plate. The plate was developed using
5% ethyl acetate in petroleum ether and the product was marked and the silica was dissolved in 10 % methanol/DCM,
stirred for 10 min, filtered and washed with DCM, the filtrate was removed under reduced pressure to yield tert-butyl (R)-
4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-isopropylpiperazine- 1-carboxylate (140 mg, 41.9 %
yield) as a semisolid; LCMS: m/z = 412.2 (M+H); rt 2.888 min. Method: Column-KINETEX-XB-C18 (75 x 3 mm- 2.6 mm);
Mobile phase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium formate in
water: acetonitrile (2:98); Gradient: 20-100 % B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100 %
B flow rate 1.5 mL/min; then Gradient: 100-20 % B over 0.1 minutes, flow rate 1.5 mL/min.

INTERMEDIATE 135

(R)-8-(2-isopropylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0761]

[0762] To a stirred solution of tert-butyl (R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-3-isopropyl-
piperazine-1-carboxylate (140 mg, 0.340 mmol) in DCM (3 mL) was added TFA (3 mL, 38.9 mmol). The reaction mixture
was stirred at room temperature for 2 h. The solvent was removed under reduced pressure to yield TFA salt of (R)-8-(2-
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isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (70 mg, 33.9 % yield) as a gum;
LCMS: m/z = 312.2 (M+H); rt 0.81 min. Method: Column- AQUITY UPLC BEH C18 (3.0 x 50 mm) 1.7 mm; Mobile phase
A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient:
20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100 % B, flow rate 0.7 mL/min.

EXAMPLE 181

(R)-8-(4-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[0763]

[0764] To a stirred solution of (R)-8-(2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (60 mg, 0.141 mmol) in acetonitrile (3 mL) were added DIPEA (0.074 mL, 0.423 mmol) and 4,4’-(chlo-
romethylene) bis(fluorobenzene) (0.053 mL, 0.282 mmol). The reaction mixture was heated to 85 °C for 16 h. The
reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure. The crude
material was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150 mm x 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 15% B, 15-70 % B over 25 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered
by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to yield (R)-
8-(4-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (9.2 mg, 12.7 % yield); LCMS: m/z = m/z = 514.3 (M+H); rt 2.656 min. Method: Column- X Bridge BEH XP C18 (50
x 2.1 mm 2.5 mm; flow rate 1.1 mL/min; gradient time 3 min; Temperature: 50 °C, 0 % Solvent B to 100 % Solvent B;
monitoring at 220 nm (Solvent A: 95 % water: 5 % acetonitrile; 10 mM ammonium acetate; Solvent B: 5 % water: 95 %
acetonitrile; 10 mM ammonium acetate. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (d, J=9.0 Hz, 1H), 8.04 (d, J=8.8 Hz,
1H), 7.51 (d, J=5.4Hz, 4H), 7.25-7.04 (m, 4H), 6.04 (s, 1H), 4.36 (br. s., 2H), 3.51 (br. s., 5H), 2.92-2.73 (m, 3H), 2.18
(d, J=8.8 Hz, 1H), 2.06 (br. s., 1H), 0.77 (d, J=6.6 Hz, 4H), 0.81 (d, J=6.6 Hz, 2H).

INTERMEDIATE 136

Methyl 2-ethyl-4-fluorobenzoate

[0765]

[0766] Methyl 2-ethyl-4-fluorobenzoate was prepared according to the general method disclosed in WO 2017/048950.
[0767] Zinc bromide (8 g, 35.5 mmol) was dissolved in THF (88 mL) in a 250 mL round bottom flask under nitrogen.
Ethylmagnesium bromide (3 M in ether, 11.78 mL, 35.3 mmol) was added dropwise over 10 minutes. A thick slurry
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formed as the Grignard reagent was added, but the reaction mixture thinned after approximately 1/2 of the reagent was
added. The reaction mixture was cooled in a dry ice bath to fonn a very thick slurry. Pd(dppf) ([1,1’-bis(diphenylphos-
phino)ferrocene] dichloropalladium(II)) (1.293 g, 1.767 mmol) and methyl 2-bromo-4-fluorobenzoate (4.12 g, 17.67 mmol)
were added to the top of the slurry. The cooling bath was removed. As the temperature increased, the reaction was
mixed by hand to homogenize it until the stir bar began to stir. The reaction mixture was stirred at room temperature
overnight. TLC analysis in 2:1 hexanes:ethyl acetate showed starting material with about 50 % conversion to a higher
Rf product. The reaction mixture was heated at reflux for 3 hours. Starting material was shown to be consumed by TLC.
The reaction mixture was cooled on an ice bath and 100 mL of saturated ammonium chloride was added. The mixture
was partitioned between ethyl acetate and water. The organic portion was concentrated and chromatographed with ethyl
acetate and hexanes on an 80 g silica gel column to afford methyl 2-ethyl-4-fluorobenzoate (2.7 g, 14.82 mmol, 84 %
yield). 1H NMR (400 MHz, chloroform-d) δ 7.93 (dd, J=8.8, 6.1 Hz, 1H), 7.00 (dd, J=9.9, 2.6 Hz, 1H), 6.94 (td, J=8.3,
2.7 Hz, 1H), 3.91 (s, 3H), 3.03 (q, J=7.3 Hz, 2H), 1.26 (t, J=7.5 Hz, 3H).

INTERMEDIATE 137

(2-Ethyl-4-fluorophenyl)methanol

[0768]

[0769] (2-Ethyl-4-fluorophenyl)methanol was prepared using the general procedure described in Vadola, P. A. et al.,
J. Org. Chem. 2012, 77, 6689-6702.
[0770] In an oven-dried 500 mL round bottom flask, lithium aluminum hydride (LAH) in THF (11.11 mL, 22.23 mmol)
was diluted with dry THF (30 mL) under nitrogen and cooled on an ice bath. Using an oven dried dropping funnel, methyl
2-ethyl-4-fluorobenzoate (2.7 g, 14.82 mmol) in THF (60 mL) was added dropwise to the LAH solution. The reaction
mixture was warmed to room temperature. The reaction was monitored by TLC in 30 % ethyl acetate in hexanes. After
complete reduction of the starting material, the reaction mixture was cooled to 0 °C. The reaction was quenched with
water (3 mL), stirred 5 minutes, with KOH 20 % (9 mL), stirred 5 minutes, and finally water (15 mL). After stirring for 5
min., the suspension was filtered, the filtrate dried over MgSO4 and concentrated in vacuo. The material was redissolved
in ethyl acetate, dried over MgSO4, and concentrated in vacuo to give (2-ethyl-4-fluorophenyl) methanol (2.3 g, 100 %
yield).

INTERMEDIATE 138

2-Ethyl-4-fluorobenzaldehyde

[0771]

[0772] 2-Ethyl-4-fluorobenzaldehyde was prepared according to the general method disclosed in Wipf, P. et al., Org.
Lett., 2003, 5 (7), pp 1155-1158. In a dry 500 mL round bottom flask, (2-ethyl-4-fluorophenyl)methanol (2.3 g, 14.8 mmol)
was dissolved in dichloromethane (74.0 mL), and pyridinium chlorochromate (6.38 g, 29.6 mmol) was added. After 1
hour, TLC in 1:2 ethyl acetate:hexanes showed the reaction was complete. The reaction mixture was filtered through a
plug of silica gel. The silica gel was eluted with dichloromethane until UV activity was not detected in the effluent. The
organic portions were combined and the solvent was removed to afford 2-ethyl-4-fluorobenzaldehyde (2 g, 13.14 mmol,
89 % yield) as a pale yellow oil. 1H NMR (400 MHz, chloroform-d) δ 10.24 (s, 1H), 7.87 (dd, J=8.4, 6.0 Hz, 1H), 7.10-6.98
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(m, 2H), 3.10 (q, J=7.5 Hz, 2H), 1.31 (t, J=7.6 Hz, 3H).

INTERMEDIATE 139

(2-Ethyl-4-fluorophenyl)(4-fluorophenyl)methanol (racemic)

[0773]

[0774] In a 250 mL, dry, round bottom flask, 2-ethyl-4-fluorobenzaldehyde (1 g, 6.57 mmol) was dissolved in THF
(32.9 mL) and cooled on an ice bath under nitrogen. To this cold solution, (4-fluorophenyl)magnesium bromide (3.94
mL, 7.89 mmol, 2M in ether) was added. The reaction mixture was stirred at 0 °C for 45 minutes and then at room
temperature for 10 minutes. The reaction was quenched by addition of 3 mL saturated aqueous ammonium chloride.
The mixture was partitioned between ethyl acetate and water. The organic portion was extracted once with brine,
concentrated and the residue chromatographed on a 24 g silica gel column with 0-60 % ethyl acetate in hexanes. The
sample was dried under high vacuum overnight to provide (2-ethyl-4-fluorophenyl)(4-fluorophenyl)methanol (2g, 55%)
as a crystalline solid. NMR analysis showed this material to be > 95% pure. 1H NMR (400 MHz, chloroform-d) δ 7.44
(dd, J=9.3, 5.9 Hz, 1H), 7.33-7.29 (m, 2H), 7.04 (t, J=8.6 Hz, 2H), 6.98-6.91 (m, 2H), 6.05 (d, J=3.2 Hz, 1H), 2.79-2.46
(m, 2H), 2.09 (d, J=3.9 Hz, 1H), 1.16 (t, J=7.5 Hz, 3H). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 2,
Final %B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/ water/
TFA, Solvent A 100 % water/ 0.05% TFA, Solvent B 100 % acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X
50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.6 minutes, observed mass 231.0 (M+-OH).

INTERMEDIATE 140

1 -(Bromo(phenyl)methyl)-4-fluorobenzene (racemic)

[0775]

[0776] (4-fluorophenyl)(phenyl)methanol (52 mg, 0.257 mmol) and triphenylphosphine (70.8 mg, 0.270 mmol) were
combined in tetrahydrofuran (1029 mL). The reaction mixture was cooled to 0 °C and stirred for 2 minutes until homo-
geneous. Perbromomethane (90 mg, 0.270 mmol) was added and the reaction mixture was stirred at room temperature
for 2 hours. LC/MS analysis indicated the reaction was complete. Solids were removed by filtering and the clear solution
was concentrated under vacuum to afford 1-(bromo(phenyl)methyl)-4-fluorobenzene as a racemic mixture.

INTERMEDIATE 141

1 -(Bromo(4-chlorophenyl)methyl)-4-fluorobenzene (racemic)

[0777]
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[0778] (4-chlorophenyl)(4-fluorophenyl)methanol (52 mg, 0.220 mmol) and triphenylphosphine (60.5 mg, 0.231 mmol)
were combined in tetrahydrofuran (879 ml), cooled to 0 °C and stirred for 2 minutes until homogeneous. Perbromomethane
(77 mg, 0.231 mmol) was added and the reaction stirred at room temperature for 2 hours. LC/MS analysis indicated the
reaction was complete. Solids were removed by filtering and the clear solution was concentrated under vacuum to afford
1-(bromo(4-chlorophenyl) methyl)-4-fluorobenzene as a racemic mixture.

INTERMEDIATE 142

Stereochemistry: A

(Cyanomethyl)trimethylphosphonium iodide

[0779]

[0780] (Cyanomethyl)trimethylphosphonium iodide was prepared according to the general method described in
Zaragoza, F., et al., J. Org. Chem. 2001, 66, 2518-2521. In a 1 L round bottom flask, trimethylphosphine in toluene (100
mL, 100 mmol) was diluted with THF (50.0 mL) and toluene (50.0 mL), and cooled on an ice bath. The reaction mixture
was stirred vigorously while iodoacetonitrile (7 mL, 16.7 g, 68.3 mmol) was added dropwise to produce a tan precipitate.
The cooling bath was removed and the reaction mixture was stirred overnight at room temperature. The flask was placed
in a sonicator to break up any clumped solids. The reaction mixture was stirred an additional 4 hours. The solids were
collected by filtration and dried under vacuum to give (cyanomethyl)trimethylphosphonium iodide (16.6 g, 68.3 mmol,
68.3 % yield). 1H NMR (400 MHz, DMSO-d6) δ 4.03 (d, J=16.4 Hz, 2H), 2.05 (d, J=15.4 Hz, 9H).

INTERMEDIATE 143

Stereochemistry: H

8-((2S,5R)-2,5-Dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[0781]

[0782] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (65 g, 195
mmol) and tert-butyl (2R,5S)-2,5-dimethylpiperazine-1-carboxylate (43.9 g, 205 mmol) in acetonitrile (1.3 L) was added
DIPEA (0.102 L, 585 mmol). The solution was stirred at 80 °C for 6 hours. The solvent was removed and the crude
residue chromatographed on silica gel (product Rf 0.4 in 100 % ethyl acetate). The product, tert-butyl (2R,5S)-4-(6-
cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazine-1-carboxylate (75 g, 189 mmol, 97 %
yield) was obtained. LCMS: m/z = 398.2 (M+H); rt 2.7 min. Method: Column-Kinetex XB-C18 (75X3 mm-2.6 mm), flow
rate 1 mL/min; gradient time 4 min; 20 % Solvent B to 100 % Solvent B; monitoring at 254 nm (Solvent A: 98 % water:
2 % acetonitrile; 10 mM ammonium formate; Solvent B: 2 % water: 98 % acetonitrile; 10 mM ammonium formate.
[0783] To a solution of tert-butyl (2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethyl-
piperazine-1-carboxylate (30 g, 75 mmol) in ethyl acetate (1000 mL) at 0 °C was added HCl (4 M in dioxane) (189 mL,
755 mmol) and the temperature was allowed to reach room temperature while stirring for 6 h. LC/MS analysis showed
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-90% product mass at 0.60 RT along with -4% of an amide byproduct mass (consistent with nitrile hydrolysis) at 0.44
RT. The reaction mixture was diluted with methyl t-butyl ether (MTBE, 2000 mL), stirred for 15 mins, and the HCl salt
of product was filtered, washed with MTBE (100 ml). The HCl salt was dissolved in water (300 ml) and the pH adjusted
to~8 using 10% aqueous sodium bicarbonate. The organic portion was extracted with DCM (5 x 250 ml). The combined
organic layers were washed with water (2 x 300 mL), dried over sodium sulphate and concentrated to afford 8-((2S,5R)-
2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (20 g, 65.2 mmol, 86 % yield).
LCMS: m/z -= 298.2 (M+H); rt 0.5 min. Method: Column- Kinetex XB-C18 (75X3mm-2.6mm), flow rate 1 mL/min; gradient
time 4 min; 20 % Solvent B to 100 % Solvent B; monitoring at 254 nm (Solvent A: 98 % water: 2 % acetonitrile; 10 mM
ammonium formate; Solvent B: 2 % water: 98 % acetonitrile; 10 mM ammonium formate. 1H NMR (400 MHz, CDCl3) δ
7.79 (d, J= 8.8 Hz, 1H), 7.70 (d, J= 12,3.2 Hz, 1H), 6.29 (s, 1H), 3.80 (dd, J= 8.8 Hz, 1H) 3.70 (m, 1H), 3.65 (s, 3H),
3.29 (m, 2H), 2.80 (m, 2H), 1.19 (d, J= 6 Hz, 3H), 1.15 (d, J= 6 Hz, 3H). 13C NMR (75 MHz, Chloroform-d) δ 161.9,
155.0, 138.5, 137.0, 128.2, 125.0, 122.2, 117.2, 111.3, 56.5, 51.9, 50.0, 49.5, 29.0, 18.8, 15.4.

INTERMEDIATE 144

Ethyl 3-amino-6-bromopicolinate

[0784]

[0785] Ethyl 3-aminopicolinate (8.0 g, 48.1 mmol) was suspended in water (66 mL) in a 250 mL three neck round
bottom flask equipped with a mechanical stirrer, addition funnel and thermocouple temperature probe. Sulfuric acid (1.7
mL, 31.9 mmol) and acetic acid (3.31 mL, 57.8 mmol) were added slowly while the flask was immersed in a room
temperature water bath to control temperature. To the reaction mixture, a solution of bromine (2.5 mL, 48.5 mmol) in
acetic acid (17.5 mL, 306 mmol) was added over 15 minutes at ambient temperature with vigorous stirring while main-
taining the internal temperature of the reaction mixture below 23 °C. The water bath was removed and the reaction
mixture was stirred at ambient temperature for 2 hours. The reaction suspension was filtered and rinsed with a small
amount of water, and then dried in vacuo at room temperature to yield ethyl 3-amino-6-bromopicolinate (9.305 g) as a
yellow solid. LCMS: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 mm particles; Mobile Phase A: 100 %
water with 0.05% trifluoroacetic acid; Mobile Phase B: 100 % acetonitrile with 0.05% trifluoroacetic acid; Temperature:
40 °C; Gradient: 2-98 % B over 1.5 minutes, then a 0.5 minute hold at 98% B; Flow: 0.8 mL/min; Detection: UV at 220
nm. Retention Time 0.94 min.; Obs. Adducts: [M+H]; Obs. Masses: 245.0. 1H NMR (DMSO-d6) δ 7.44 (d, J=8.8 Hz, 1H),
7.21 (d, J=8.7 Hz, 1H), 6.88 (br. s., 2H), 4.29 (q, J=7.1 Hz. 2H), 1.31 (t, J=7.1 Hz. 3H).

INTERMEDIATE 145

Ethyl 3-acetamido-6-bromopicolinate

[0786]

[0787] Ethyl 3-amino-6-bromopicolinate (1.31 g, 5.35 mmol) was dissolved in THF (6 mL) followed by the addition of
acetic anhydride (1.6 mL, 16.96 mmol). The reaction mixture was a suspension/partial solution. The reaction mixture
was placed under a nitrogen atmosphere and heated to reflux. The reaction mixture became homogeneous within 15
minutes. The reaction mixture was refluxed for 4 hrs. The reaction volatiles were removed in vacuo using a rotary
evaporator. A small amount of ethyl acetate was added to the reaction residue and a nearly colorless solid was filtered
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off and dried in vacuo to yield ethyl 3-acetamido-6-bromopicolinate (787 mg). LCMS: Column: Waters Acquity UPLC
BEH C18, 2.1 x 50 mm, 1.7 mm particles; Mobile Phase A: 100 % water with 0.05% trifluoroacetic acid; Mobile Phase
B: 100 % acetonitrile with 0.05% trifluoroacetic acid; Temperature: 40 °C; Gradient: 2-98 % B over 1.5 minutes, then a
0.5 minute hold at 98% B; Flow: 0.8 mL/min; Detection: UV at 220 nm. Retention Time 0.98 min.; Obs. Adducts: [M+H];
Obs. Masses: 287.0. 1H NMR (DMSO-d6) δ 10.40 (s, 1H), 8.32 (d, J=8.7 Hz, 1H), 7.83 (d, J=8.8 Hz, 1H), 4.33 (q, J=7.1
Hz, 2H), 2.12 (s, 3H), 1.32 (t, J=7.2 Hz, 3H). Removal of solvent from the filtrate provided an additional 695 mg of product
(87% pure).

INTERMEDIATE 146

Ethyl 6-bromo-3-(N-methylacetamido)picolinate

[0788]

[0789] A solution was prepared by dissolving ethyl 3-acetamido-6-bromopicolinate (5 g, 17.41 mmol) into DMF (100
mL). Next, cesium carbonate (8.15 g, 25.01 mmol) and methyl iodide (1.75 mL, 28.0 mmol) were added. The reaction
mixture was placed under a nitrogen atmosphere and stirred at room temperature for 2 hours and 40 minutes. Solvent
was removed in vacuo using a rotary evaporator/vacuum pump combination. Ethyl acetate and DCM were added to the
reaction residue along with chloroform and toluene. The mixture was filtered through a celite pad to remove salts. Solvents
were again removed in vacuo using a rotary evaporator. The reaction residue was again dissolved in chloroform and
toluene and filtered through a celite bed to remove trace insolubles still present. Removal of solvents in vacuo yielded
5.35 g of the product as an orange oil. LCMS; Column: Waters Acquity BEH 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 10:90 acetonitrile:water with 0.1% TFA; Mobile Phase B: 90:10 acetonitrile:water with 0.1% TFA; Temperature:
40 °C; Gradient 0 %B to 100 %B over 2 minutes, then 1 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV
(220 nm). Injection volume: 1 mL. Retention Time 1.07 min.; Obs. Adducts: [M+H]; Obs. Masses: 301.1. Proton NMR
shows characteristics of restricted rotation (rotamers); 1H NMR (500 MHz, CHLOROFORM-d) δ 7.72 (d, J=8.4 Hz, 0.8H),
7.66 (d, J=8.4 Hz, 0.2H), 7.51 (d, J=8.4 Hz, 0.8H), 7.45 (d, J=8.4 Hz, 0.2H), 4.50-4.36 (m, 2.0H), 3.37 (s, 0.6H), 3.19
(s, 2.4H), 2.24 (s, 0.6H), 1.82 (s, 2.5H), 1.43-1.36 (m, 3.1H).

INTERMEDIATE 147

6-Bromo-4-hydroxy-1-methyl-1,5-naphthyridin-2(1H)-one

[0790]

[0791] A 25 mL round bottom flask was charged with KHMDS (4.3 mL, 2.150 mmol) (0.5 M in toluene), placed under
nitrogen and cooled to -78 °C. To the solution of KHMDS was slowly added a solution of ethyl 6-bromo-3-(N-methyla-
cetamido)picolinate (215mg, 0.714 mmol) in THF (2.5 mL) over approximately 3 minutes. The reaction mixture was
warmed to room temperature and a 1:1 mixture of ethyl acetate and water were added to fill the 60 mL separatory funnel.
The phases were allowed to separate. The aqueous phase was acidified with 2.5 mL of 1N hydrochloric acid and
concentrated on the rotary evaporator using a vacuum pump. The crude residue was swirled in an Erlenmeyer flask
with 7 mL of water. A yellow solid collected and dried under vacuum to give the tide compound (130.2 mg, 72%). LCMS;
Column: Waters Acquity UPLC BEH C18 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 100 water with 0.05%
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TFA; Mobile Phase B: 100 acetonitrile 0.05% TFA; Temperature: 40 °C; Gradient 2 %B to 98 %B over 1.5 minutes, then
1 min hold at 100 %B; Flow: 0.8 mL/min; Detection: MS and UV (220 nm). Injection volume: 3 mL. Retention Time 0.8
min.; Obs. Adducts: [M+H]; Obs. Masses: 254.9, 256.9.

INTERMEDIATE 148

6-Bromo-4-hydroxy-1,5-naphthyridin-2(1H)-one

[0792]

[0793] To a solution of KHMDS (0.5 M in toluene) (27.2 mL, 13.58 mmol) at -78 °C was slowly added a solution of
ethyl 3-acetamido-6-bromopicolinate (1.3 g, 4.53 mmol) in THF (20 mL). The reaction mixture was stirred at -78 °C for
1 hour and then the cooling bath was removed. After warming to room temperature, the yellow solution turned light
orange. Ethyl acetate followed by water were added and the color returned to yellow. The phases were separated and
the yellow aqueous layer was treated with HCl (1N) and white solid precipitated. The yellow solid was collected by
filtration to give the product (950 mg, 76%). LCMS; Column: Waters Acquity BEH 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 10:90 acetonitrile:water with 0.1% TFA; Mobile Phase B: 90:10 acetonitrile:water with 0.1% TFA;
Temperature: 40 °C; Gradient 0 %B to 100 %B over 2 minutes, then 1 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection volume: 1 mL, Retention Time 0.7 min.; Obs. Adducts: [M+H]; Obs. Masses: 240.9 242.9.

INTERMEDIATE 149

6-Bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[0794]

[0795] In a round bottom flask, 6-bromo-1-methyl-1,5-naphthyridine-2,4(1H,3H)-dione (200 mg, 0.784 mmol) was
combined with DMAP (9.58 mg, 0.078 mmol), DIPEA (0.205 mL, 1.176 mmol) and DCM (20 mL). To the resulting
suspension, a solution of trifluoromethanesulfonic anhydride (0.141 mL, 0.863 mmol) in dichloromethane (2 mL) was
added dropwise at 0 °C. The solution was stirred for 3 hours. LC/MS analysis indicated the reaction was complete. The
solvent was removed under reduced pressure and the crude was purified by chromatography with 1:1 hexane:ethyl
acetate on a 24 g silica gel column to afford the product as white solid (260 mg, 86 %). Analytical LC\MS conditions:
Injection Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm,
Solvent Pair acetonitrile/ water/ TFA, Solvent A 10 % Acetonitrile/ 90 % Water/ 0.1% TFA, Solvent B 90 % Acetonitrile/
10 % Water/ 0.1% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention
time 1.5 minutes, observed mass 386.7,388.7 (M+).
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INTERMEDIATE 150

Stereochemistry: H tert-Butyl (2R,5S)-4-(6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiper-
azine-1-carboxylate

[0796]

[0797] To a mixture of (2R,5S)-tert-butyl 2,5-dimethylpiperazine-1-carboxylate (156 mg, 0.705 mmol) and b-bromo-
1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (260 mg, 0.672 mmol) in acetonitrile (6.7
mL) was added DIPEA (0.352 mL, 2.015 mmol). The reaction was heated at 80 °C overnight. LC/MS analysis indicated
the reaction was complete. The solvent was removed and the crude material purified on a silica gel column using a
gradient 1-20% methanol in dichloromethane to give the title compound (0.28 g, 92 % yield). Analytical LC\MS conditions:
Injection Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm,
Solvent Pair acetonitrile/ water/TFA, Solvent A 10 % acetonitrile/90 % water/ 0.1% TFA, Solvent B 90 % acetonitrile/10
% water/0.1% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp- 40 °C. LC\MS results; retention time
1.7 minutes, observed mass 451.0, 453.1 (M+1).

INTERMEDIATE 151

tert-Butyl (2R,5S)-4-(6-methoxy-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazine-1-carboxy-
late

[0798]

[0799] Tert-butyl (2R,5S)-4-(6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazine-1-
carboxylate (270 mg, 0.598 mmol), palladium(II) acetate (13.43 mg, 0.060 mmol), cesium carbonate (195 mg, 0.598
mmol), and 2-(di-1-adamantylphosphino)-3,6-dimethoxy-2’,4’,6’-tri-i-propyl-1,1’-biphenyl (77 mg, 0.120 mmol) were
charged to a microwave tube under nitrogen. Acetonitrile (2 mL) and methanol (0.1 mL) were added and the mixture
heated at 80 °C for 6 hrs. LC/MS indicated completion of the reaction. A portion of the crude material was purified via
preparative LC/MS to obtain an analytical sample with the following conditions: Column: XBridge C18, 200 mm x 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 26% B, 26-66% B over 20 minutes, then
a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
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the product was 9.3 mg, and its estimated purity by LCMS analysis was 95%. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.1 %; Observed Mass: 403.16; Retention Time: 1.85 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 95.1 %; Observed Mass: 403.17; Retention Time: 1.66 min. 1H NMR
(500 MHz, DMSO-d6) δ 7.96 (d, J=9.2 Hz, 1H), 7.12 (d, J=9.2 Hz, 1H), 5.93 (s, 1H), 4.99 (br s, 1H), 4.44-4.28 (m, 2H),
3.91 (s, 3H), 3.56 (s, 3H), 3.31-3.17 (m, 1H), 3.14 (br s, 1H), 3.09-2.93 (m, 1H), 1.43 (br s, 9H), 1.20 (br d, J=6.7 Hz,
3H), 0.96 (br d, J=6.4 Hz, 3H).

INTERMEDIATE 152

4-((2S,5R)-2,5-Dimethylpiperazin-1-yl)-6-methoxy-1-methyl-1,5-naphthyridin-2(1H)-one, TFA

[0800]

[0801] To a dichloromethane (4 mL) solution of tert-butyl (2R,SS)-4-(6-methoxγ-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)-2,5-dimethylpiperazine-1-carboxylate (220 mg, 0.547 mmol) was added TFA (0.758 mL, 9.84 mmol). The
reaction mixture was stirred at room temperature for 3 hours. LC/MS analysis indicated the reaction was complete. The
solvent was removed and the crude material was used without further purification. Analytical LC\MS conditions: Injection
Vol= 3 mL, Start %B 2, Final %B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220 nm, Solvent
Pair acetonitrile/water/TFA, Solvent A 100 % Water/ 0.05% TFA, Solvent B 100 % acetonitrile/ 0.05% TFA, Column
Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.1 minutes, observed mass
303.3 (M+1). 1H NMR (400 MHz, DMSO-d6) δ 7.95 (d, J=9.3 Hz, 1H), 7.09 (d, J=9.0 Hz, 1H), 6.04 (s, 1H), 3.90 (s, 3H),
3.74-3.64 (m, 1H), 3.57-3.43 (m, 3H), 3.31 (s, 3H), 3.16 (dd, J=12.3, 3.3 Hz, 1H), 3.05 (td, J=6.8, 2.9 Hz, 1H), 2.60-2.53
(m, 1H), 1.02 (dd, J=7.8, 6.4 Hz, 6H).

EXAMPLE 182

8-[(2S,5R)-4-[(4-fluorophenylxphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[0802]
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[0803] In a 2 dram sealed reaction vessel, 8-((2S,SR)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (41.1 mg, 100 mmol), (4-fluorophenyl)(phenyl)methanol (28.3 mg, 140 mmol) and (cy-
anomethyl) trimethylphosphonium iodide (48.6 mg, 200 mmol) were combined in acetonitrile (200 ml). Hunig’s Base (75
mL, 429 mmol) was added and the reaction mixture was heated at 110 °C for 2 hours. The reaction mixture was injected
directly onto a 12 g silica gel column and eluted with 20-100 % ethyl acetate in hexanes to afford Example 182 as a
diasteromeric mixture. Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 0, Final %B 100, Gradient Time 2
Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/Water/TFA, Solvent A 10 % acetonitrile,
90 % water/0.05% TFA, Solvent B 10 % Water, 90 % acetonitrile/0.05% TFA, Column Acquity BEH C18 21. X 50 mm
1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.4 minutes, observed mass 482.5 (M+).
[0804] The crude material was further purified via preparative LC/MS with the following conditions: Column: XBridge
C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 47% B, 47-87% B over
20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection
was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to
afford 14.4 mg of the title compound (30 % yield). Calculated molecular weight 481.575. LC\MS conditions QC-ACN-
TFA-XB: Observed MS Ion 482.2, retention time 1.6 minutes. 1H NMR (500 MHz, DMSO-d6) δ 8.18-8.10 (m, 1H), 8.06
(d, J=8.8 Hz, 1H), 7.68-7.48 (m, 4H), 7.39-7.26 (m, 2H), 7.25-7.08 (m, 3H), 6.00 (s, 1H), 4.67 (br s, 1H), 4.59 (br d, J=6.7
Hz, 1H), 3.76-3.62 (m, 1H), 3.55 (br d, J=12.8 Hz, 1H), 3.15-3.04 (m, 1H), 2.90-2.81 (m, 1H), 2.36 (br dd, J=17.4, 11.9
Hz, 1H), 1.35-1.28 (m, 3H), 1.24 (s, 1H), 1.07 (br t, J=5.6 Hz, 3H).

EXAMPLES 183 AND 184

8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[0805]

[0806] Example 182 was separated into individual diastereomers using chiral solid phase chromatography: Column:
Chiralpak OJ-H, 21 x 250 mm; 5 micron, Mobile Phase: 90 % CO2/10 % methanol, Flow Conditions: 45 mL/min, Detector
Wavelength: 225 nm, Injection Details: 500 mL, 15 mg dissolved in 1 mL methanol/acetonitrile.
[0807] The first eluting diastereomer, Example 183 (66.4 mg), was isolated in 20.2% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
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Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 482.1;
Retention Time: 2.49 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 482.11; Retention Time:
1.75 min.
[0808] The second eluting diastereomer, Example 184 (71.7 mg), was isolated in 21.9% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 482.11;
Retention Time: 2.51 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 482.1; Retention Time:
1.76 min.

EXAMPLES 185 AND 186

8-[(2S,5R)-4-[1-(4-fluoro-2-methoxyphenyl)-2,2-dimethylpropyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[0809]

[0810] In a 2 dram vial, 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (60 mg, 0.117 mmol), 1-(1-chloro-2,2-dimethylpropyl)-4-fluoro-2-methoxybenzene (32.3 mg, 0.140 mmol)
and sodium iodide (175 mg, 1.167 mmol) were sealed under nitrogen. Hunig’s base (0.102 mL, 0.583 mmol) and
acetonitrile (2 mL) were added. The reaction mixture was heated at 110 °C for 5 hours in microwave reactor. LC/MS
analysis indicated the reaction was complete, with both M+1 and M+42 (M+acetonitrile) observed.
[0811] The diastereomers were separated using non-chiral preparative HPLC. The first eluting diastereomer, Example
185 (4.2 mg), was isolated in 7.3% yield. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 98.3 %; Observed Mass: 492.2; Retention Time: 1.55 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 97.7 %; Observed Mass: 492.21; Retention Time: 2.75 min.
[0812] The second eluting diastereomer. Example 186 (3.7 mg), was isolated in 6.4% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 nun, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
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1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.4 %; Observed Mass: 492.18; Retention Time:
1.58 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.2 %; Observed Mass: 492.21; Retention Time: 2.79 min.

INTERMEDIATE 153

(4-Chlorophenyl)(3-fluoropyridin-2-yl)methanol

[0813]

[0814] In a 250 mL, dry, round bottom flask, 3-fluoropicolinaldehyde (677 mg, 5.41 mmol) was dissolved in THF (20
mL) and cooled on an ice bath under nitrogen. To this cold solution, (4-chlorophenyl)magnesium bromide in diethyl ether
(6.49 mL, 6.49 mmol) was added. The reaction mixture was stirred at 0 °C for 45 minutes and room temperature for 10
minutes. The reaction was quenched by addition of 3 mL saturated aqueous ammonium chloride. The mixture was
partitioned between ethyl acetate and brine. The organic portion was concentrated and the residue chromatographed
on a 24 g silica gel column with 0-60 % ethyl acetate in hexanes. The fractions containing the product were combined,
concentrated and dried under high vacuum overnight. NMR analysis showed this material to be > 95% pure. 1H NMR
(400 MHz, chloroform-d) δ 8.43 (br d, J=2.9 Hz, 1H), 7.48-7.17 (m, 6H), 5.98 (br s, 1H), 5.29 (br d, J=4.4 Hz, 1H).
Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 2, Final %B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8
mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/ water/TFA, Solvent A 100 % water/ 0.05% TFA, Solvent B 100
% acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention
time 1.3 minutes, observed mass 237.9 (M+1).

INTERMEDIATE 154

2-(Chloro(4-chlorophenyl)methyl)-3-fluoropyridine

[0815]

[0816] In a 250 mL round bottom flask, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol (750 mg, 3.16 mmol) was dis-
solved in dichloromethane (15.779 mL) and thionyl chloride (4.61 mL, 63.1 mmol) was added. The reaction vessel was
sealed and heated at 40 °C overnight. The reaction mixture was cooled to room temperature and poured into 100 mL
saturated potassium carbonate on an ice water bath. The mixture was partitioned between dichloromethane and water.
The organic portions were combined, dried over magnesium sulfate and filtered. The solvent was removed to afford
2-(chloro(4-chlorophenyl)methyl)-3-fluoropyridine (793 mg, 3.10 mmol, 98 % yield). 1H NMR (400 MHz, CHLOROFORM-
d) δ 8.50 (d, J=4.6 Hz, 1H), 7.56 (d, J=8.3 Hz, 2H), 7.43 (ddd, J=9.7, 8.4, 1.2 Hz, 1H), 7.35 (d, J=8.6 Hz, 2H), 7.31 (dd,
J=8.3, 4.2 Hz, 1H), 6.40 (s, 1H).

INTERMEDIATE 155

(4-Fluorophenyl)(3-fluoropyridin-2-yl)methanol

[0817]
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[0818] In a 250 mL, dry, round bottom flask, 3-fluoropicolinaldehyde (545 mg, 4.36 mmol) was dissolved in THF (20
mL) and cooled on an ice bath under nitrogen. To this cold solution (4-fluorophenyl)magnesium bromide in diethylether
(2.61 mL, 5.23 mmol) was added. The reaction mixture was stirred at 0 °C for 45 minutes and room temperature for 10
minutes. The reaction was quenched by addition of 3 mL saturated aqueous ammonium chloride. The mixture was
partitioned between ethyl acetate and brine. The organic portion was concentrated and the residue chromatographed
on a 24g silica gel column with 0-60 % ethyl acetate in hexanes. The fractions containing the product were combined,
concentrated and dried under high vacuum overnight. NMR analysis showed this material to be > 95% pure. 1H NMR
(400 MHz, chloroform-d) δ 8.44 (br d, J=3.2 Hz, 1H), 7.52-7.23 (m, 4H), 7.02 (br t, J=8.3 Hz, 2H), 5.99 (br d, J=6.1 Hz,
1H), 5.27 (br d, J=6.4 Hz, 1H). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 2, Final %B 98, Gradient Time
1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220 nm, Solvent Pair Acetonitrile/ Water/ TFA, Solvent A 100 % Water/
0.05% TFA, Solvent B 100 % Acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp=
40 °C. LC\MS results; retention time 1.2 minutes, observed mass 221.9 (M+1).

INTERMEDIATE 156

2-(Chloro(4-fluorophenyl)methyl)-3-fluoropyridine

[0819]

[0820] In a 250 mL round bottom flask, (4-fluorophenyl)(3-fluoropyridin-2-yl)methanol (613 mg, 2.77 mmol) was dis-
solved in dichloromethane (12 mL) and thionyl chloride (4.04 mL, 55.4 mmol) was added. The reaction vessel was sealed
and heated at 40 °C overnight. The reaction mixture was cooled to room temperature and poured into 100 mL saturated
potassium carbonate on an ice water bath. The mixture was partitioned between dichloromethane and water. The organic
portions were combined, dried over magnesium sulfate and filtered. The solvent was removed to yield 2-(chloro(4-
fluorophenyl)methyl)-3-fluoropyridine (798 mg, 3.33 mmol) as a clear oil. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.51
(d, J=4.4 Hz, 1H), 7.60 (dd, J=8.7, 5.3 Hz, 2H), 7.43 (ddd, J=9.7, 8.4, 1.2 Hz, 1H), 7.33-7.29 (m, 1H), 7.07 (t, J=8.7 Hz,
2H), 6.42 (s, 1H).

INTERMEDIATES 157 AND 158

tert-butyl (2S,5R)-4-((4-fluorophenyl)(3-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[0821]

[0822] In a round bottom flask, 2-(chloro(4-fluorophenyl)methyl)-3-fluoropyridine (790 mg, 3.30 mmol) was dissolved
in acetonitrile (16.5 mL). To this solution, potassium iodide (54.7 mg, 0.330 mmol), triethylamine (0.919 mL, 6.59 mmol)
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and tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (706 mg, 3.30 mmol) were added sequentially. After heating
at 75 °C for 5 hours, TLC in 2:3 ethyl acetate/hexanes showed a trace of starting material and two new compounds of
lower rf. LS\MS was consistent with 2 major products each having the correct MW corresponding to the two separable
diastereomers. The crude material was chromatographed on a 24 g silica gel column with 10-50 % ethyl acetate in
hexanes to separate two major fractions labeled Isolate-1 and Isolate-02. LCMS showed that each fraction was consistent
with a single diastereomer contaminated with a small amount of the other diastereomer.
[0823] Intermediate 157: Isolate-1, First eluting fraction. Analytical LC\MS conditions: Injection Vol= 1 mL, Start %B
0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair Acetonitrile/ Water/
TFA, Solvent A 10 % acetonitrile/ 90 % water/ 0.05% TFA, Solvent B 10 Water 90 % acetonitrile/ 0.05% TFA, Column
Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.27 minutes, observed mass
418.5 (MH+).
[0824] Intermediate 158: Isolate-2, Second eluting fraction. Analytical LC\MS conditions: Injection Vol= 1 mL, Start
%B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/wa-
ter/TFA, Solvent A 10 % acetonitrile/90 % water/0.05% TFA, Solvent B 10 Water 90 % acetonitrile/0.05% TFA, Column
Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.31 minutes, observed mass
418.1 (MH+).

INTERMEDIATES 159 AND 160

(2R,5S)-1-((4-Fluorophenyl)(3-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazine, HCl

[0825]

[0826] A solution of each separated diastereomer of tert-butyl (2S,5R)-4-((4-fluorophenyl)(3-fluoropyridin-2-yl)methyl)-
2,5-dimethylpiperazine-1-carboxylate (422 mg, 1.011 mmol) in dichloromethane (20 mL) was cooled on an ice bath and
hydrochloric acid (4 M in dioxane) (4 mL, 16.00 mmol) was added. The reaction mixture was stirred overnight at room
temperature. The reaction was judged to be complete by TLC. The solvent was removed and the residue dried under
high vacuum.
[0827] Intermediate 159: Diastereomer 1 from the first eluting sample of tert-butyl (2S,SR)-4-((4-fluorophenyl)(3-fluor-
opyridin-2-yl)methyl)-2,5-dimethylpiperazine-1-carboxylate (350 mg, 0.989 mmol, 98 % yield). Analytical LC\MS condi-
tions: Injection Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220
nm, Solvent Pair acetonitrile/water/TFA, Solvent A 10 % acetonitrile/ 90 % water/ 0.1% TFA, Solvent B 10 Water 90 %
acetonitrile/0.1% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention
time 1.3 minutes, observed mass 318.0 (MH+).
[0828] Intermediate 160: Diastereomer 2 from the second eluting sample of tert-butyl (2S,SR)-4-((4-fluorophenyl)(3-
fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazine-1-carboxylate (350 mg, 0.989 mmol, 98 % yield). Analytical LC\MS
conditions: Injection Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength
220 nm, Solvent Pair acetonitrile/water/TFA, Solvent A 10 % acetonitrile/90 % water/ 0.1% TFA, Solvent B 10 Water 90
% acetonitrile/0.1% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention
time 1.4 minutes, observed mass 318.0 (MH+).

EXAMPLE 187

8-[(2S,5R)-4-[(4-Fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0829]
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[0830] Intermediate 159, Diastereomer 1 of (2R,5S)-1-((4-fluorophenyl)(3-fluoropyridin-2-yl)methyl)-2,5-dimethyl-
piperazine, HCl (317 mg, 1.000 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluorometh-
anesulfonate (333 mg, 1 mmol) were dissolved in acetonitrile (10 mL). Hunig’s base (700 mL, 4.00 mmol) was added
and the reaction mixture was heated at 80 °C overnight. The crude material was chromatographed with 0-15 % methanol
in ethyl acetate on a 24 g silica gel column to afford 8-((2S,5R)-4-((4-fluorophenyl)(3-fluoropyridin-2-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (73 mg, 0.143 mmol, 14 % yield).
1H NMR (400 MHz, CHLOROFORM-d) δ 8.43 (d, J=4.4 Hz, 1H), 7.79-7.74 (m, 1H), 7.72-7.64 (m, 3H), 7.33 (ddd, J=10.1,
8.5, 1.2 Hz, 1H), 7.18 (dt, J=8.4, 4.2 Hz, 1H), 7.03 (t, J=8.7 Hz, 2H), 6.11 (s, 1H), 5.19 (s, 1H), 4.57 (br s, 1H), 3.86-3.76
(m, 1H), 3.68-3.63 (m, 1H), 3.62 (s, 3H), 3.27-3.19 (m, 1H), 3.14 (dd, J=11.5, 3.7 Hz, 1H), 2.27 (br d, J=10.8 Hz, 1H),
1.38 (d, J=6.6 Hz, 3H), 1.18 (d, J=6.4 Hz, 3H). Analytical LC\MS conditions: Injection Vol= 1 mL, Start %B 0, Final %B
100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/water/TFA, Solvent
A 10 % acetonitrile/90 % water/0.1% TFA, Solvent B 10 water/90 % acetonitrile/0.1% TFA, Column Acquity BEH C 18
21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.7 minutes, observed mass 501.1 (MH+).

EXAMPLE 188

Stereochemistry H

8-[(2S,5R)-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0831]

[0832] Example 188 was prepared from Intermediate 160, Diastereomer 2 of (2R,5S)-1-((4-fluorophenyl)(3-fluoropy-
ridin-2-yl)methyl)-2,5-dimethylpiperazine, according the general procedure of Example 187. The compound (175 mg)
was isolated in 35% yield. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.49 (d, J=4.6 Hz, 1H), 7.80-7.74 (m, 1H), 7.70-7.65
(m, 3H), 7.38 (td, J=9.2, 1.2 Hz, 1H), 7.20 (dt, J=8.4, 4.2 Hz, 1H), 7.01 (t, J=8.7 Hz, 2H), 6.13 (s, 1H), 5.16 (s, 1H), 4.51
(br s, 1H), 3.86 (br d, J=11.0 Hz, 1H), 3.72 (dd, J=12.2, 3.2 Hz, 1H), 3.63 (s, 3H), 3.21-3.13 (m, 1H), 3.03 (dd, J=11.9,
3.5 Hz, 1H), 1.38 (d, J=6.6 Hz, 3H), 1.19 (d, J=6.6 Hz, 3H). Analytical LC\MS conditions: Injection Vol= 1 mL, Start %B
0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/water/TFA,
Solvent A 10 % acetonitrile/90 % water/0.1% TFA, Solvent B 10 % water/90 % acetonitrile/0.1% TFA, Column Acquity
BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.7 minutes, observed mass 501.1 (MH+).
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EXAMPLES 189 AND 190

8-[(2S,5R)-4-[(4-chlorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0833]

[0834] In a 100 mL round bottom flask, 2-(chloro(4-chlorophenyl)methyl)-3-fluoropyridine (775 mg, 3.03 mmol) was
dissolved in acetonitrile (8400 ml). To this solution, 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (500 mg, 1.681 mmol), triethylamine (469 ml, 3.36 mmol) and potassium iodide (27.9
mg, 0.168 mmol) were added sequentially. The reaction mixture was sealed under nitrogen and heated at 75 °C for 2
hours. The crude material was chromatographed with 0-100 % ethyl acetate in hexanes. Two broad peaks separated
and were isolated, each with the correct mass. Coinjection onto the LCMS showed two peaks and H NMR shifts were
similar but not identical, consistent with diastereomers.
[0835] Example 189: Diastereomer 1 (425 mg, 0.806 mmol, 47.9 % yield); Analytical LC\MS conditions: Injection Vol=
1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair
acetonitrile/water/TFA, Solvent A 10 % acetonitrile/90 % water/0.05% TFA, Solvent B 10 water 90 % acetonitrile/ 0.05%
TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.8 minutes,
observed mass 517.1 (MH+). 1H NMR (400 MHz, CHLOROFORM-d) δ 8.40 (d, J=4.4 Hz, 1H), 7.79-7.72 (m, 1H),
7.69-7.61 (m, 3H), 7.36-7.26 (m, 3H), 7.16 (dt, J=8.4, 4.2 Hz, 1H), 6.08 (s, 1H), 5.17 (s, 1H), 4.54 (br s, 1H), 3.78 (brd,
J=9.0 Hz, 1H), 3.65-3.60 (m, 1H), 3.59 (s, 3H), 3.25-3.16 (m, 1H), 3.12 (dd, J=11.5, 3.4 Hz, 1H), 2.24 (br d, J=11.5 Hz,
1H), 1.35 (d, J=6.6 Hz, 3H), 1.16 (d, J=6.6 Hz, 3H).
[0836] Example 190: Diastereomer 2: (50 mg, 0.081 mmol, 4.83 % yield); Analytical LC\MS conditions: Injection Vol=
1 mL, Start %B 0, Final %B 100, Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair
acetonitrile/water/TFA, Solvent A 10 % acetonitrile/90 % water/0.05% TFA, Solvent B 10 water 90 % acetonitrile/ 0.05%
TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.8 minutes,
observed mass 517.1 (MH+). 1H NMR (400 MHz, CHLOROFORM-d) δ 8.48 (d, J=4.6 Hz, 1H), 7.81-7.74 (m, 1H), 7.66
(dd, J=12.1, 8.7 Hz, 3H), 7.41-7.34 (m, 1H), 7.34-7.27 (m, 3H), 7.23-7.13 (m, 1H), 6.12 (s, 1H), 5.15 (s, 1H), 4.49 (br s,
1H), 3.86 (brd, J=10.8 Hz, 1H), 3.71 (dd, J=12.2, 2.9 Hz, 1H), 3.63 (s, 3H), 3.19-3.11 (m, 1H), 3.04 (dd, J=11.7, 3.4 Hz,
1H), 2.47 (dd. J=11.9, 1.1 Hz, 1H), 1.38 (d, J=6.6 Hz, 3H), 1.19 (d, J=6.4 Hz, 3H).

INTERMEDIATE 161

(4-Chlorophenyl)(5-fluoropyridin-2-yl)methanol

[0837]

[0838] (4-Chlorophenyl)(5-fluoropyridin-2-yl)methanol was prepared according to the general procedure described for
the preparation of Intermediate 153 (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-
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d) δ 8.44 (br s, 1H), 7.47-7.27 (m, 5H), 7.19 (br s, 1H), 5.76 (br s, 1H), 5.04-4.49 (br m, 1H).

EXAMPLES 191 AND 192

8-[(2S,SR)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0839]

[0840] (8-[(2S,SR)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1 -ylJ-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile was prepared according to the general procedure described for the preparation
of Example 182, 8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile. The diastereomers were separated using chiral solid phase chromatography: Column:
Chiral AD, 30 x 250 mm, 5 micron, Mobile Phase: 70 % CO2/ 30 % IPA w/0.1% DEA, Flow Conditions: 100 mL/min,
Detector Wavelength: 220 nm, Injection Details: 1000 mL 15.8 mg dissolved in 3 mL methanol.
[0841] Example 191: The first eluting diastereomer (5.5 mg) was isolated in 6.6% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 517.25; Retention Time:
1.61 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.9 %; Observed Mass: 517.07; Retention Time: 2.26 min.
[0842] Example 192: The second eluting diastereomer (6.4 mg) was isolated in 7.7% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.3 %; Observed Mass: 517.22; Retention Time:
1.67 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 516.97; Retention Time: 2.26 min.

INTERMEDIATE 162

(4-Fluorophenyl)(5-fluoropyridin-2-yl)methanol

[0843]
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[0844] (4-Fluorophenyl)(5-fluoropyridin-2-yl)methanol was prepared according the general procedure used to prepare
Intermediate 153 (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.44 (br s,
1H), 7.49-7.27 (m, 3H), 7.18 (br d, J=3.9 Hz, 1H), 7.05 (br t, J=7.9 Hz, 2H), 5.77 (br s, 1H), 4.78 (br s, 1H).

EXAMPLES 193 AND 194

8-[(2S,5R)-4-[(4-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0845]

[0846] The diastereomers were prepared according to the general procedure used to prepare Examples 183-184.
[0847] Example 193: The first eluting diastereomer (16.4 mg) was isolated in 20.4% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 501.17;
Retention Time: 2.26 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 501.18, 501.18; Retention
Time: 1.42, 1.45 min.
[0848] Example 194: The second eluting diastereomer (6.8 mg) was isolated in 8.4% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 nun, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.8 %; Observed Mass: 501.2; Retention Time:
1.51 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 501.02; Retention Time: 2.11 min.

INTERMEDIATE 163

(4-Chlorophenyl)(6-fluoropyridin-2-yl)methanol

[0849]

[0850] (4-Chlorophenyl)(6-fluoropyridin-2-yl)methanol was prepared according to the general procedure used to pre-
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pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 7.78
(q, J=7.8 Hz, 1H), 7.35 (m, 5H), 7.11 (dd, J=7.3, 2.2 Hz, 1H), 6.86 (dd, J=8.1, 2.4 Hz, 1H), 5.75 (d, J=4.4 Hz, 1H), 4.09
(d, J=4.6 Hz, 1H).

EXAMPLES 195 AND 196

8-[(2S,SR)-4-[(4-chlorophenyl)(6-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0851]

[0852] The diastereomers were prepared and separated according to the general procedure used to prepare Example
182, 8-[(2S,SR)-4-[(4-fluorophenyl)(phenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile.
[0853] Example 195: The first eluting diastereomer (4.1 mg) was isolated in 4.9 % yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.8 %; Observed Mass: 516.92; Retention Time:
1.7 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95
acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.7 %; Observed Mass: 516.93; Retention Time: 2.37 min.
[0854] Example 196: The second eluting diastereomer (4 mg) was isolated in 4.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.9 %; Observed Mass: 517.05, 517.1, Retention
Time: 1.61, 1.71 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.7 %; Observed Mass: 517.18; Retention Time:
2.37 min.

INTERMEDIATE 164

(4-Fluorophenyl)(pyridin-2-yl)methanol

[0855]
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[0856] (4-Fluorophenyl)(pyridin-2-yl)methanol was prepared according to the general procedure used to prepare In-
termediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 8.59 (d, J=4.9
Hz, 1H), 7.65 (td, J=7.6, 1.7 Hz, 1H), 7.36 (dd, J=8.6. 5.4 Hz, 2H), 7.23 (dd, J=7.2, 5.0 Hz, 1H), 7.14 (d, J=7.8 Hz, 1H),
7.04 (t, J=8.7 Hz, 2H), 5.75 (d, J=2.0 Hz, 1H), 5.43-5.14 (m, 1H).

EXAMPLES 197 AND 198

8-[(2S,5R)-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[0857]

[0858] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0859] Example 197: The first eluting diastereomer (5.8 mg) was isolated in 7.5% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.6 %; Observed Mass: 483.24;
Retention Time: 1.96 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0 1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 483.23; Retention Time:
1.47 min.
[0860] Example 198: The second eluting diastereomer (5.2 mg) was isolated in 6.7% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 93.7 %; Observed Mass: 483.24;
Retention Time: 1.95 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.3 %; Observed Mass: 483.21; Retention Time:
1.46 min.

INTERMEDIATE 165

(5-Chloropyridin-2-yl)(p-tolyl)methanol

[0861]
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[0862] (5-Chloropyridin-2-yl)(p-tolyl)methanol was prepared according to the general procedure used to prepare In-
termediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.53 (s, 1H),
7.61 (dd, J=8.3, 1.7 Hz, 1H), 7.26 (br d, J=7.8 Hz, 2H), 7.21-7.11 (m, 3H), 5.75 (br s, 1H), 4.72 (br s, 1H), 2.36 (s, 3H).

EXAMPLES 199 AND 200

8-[(2S,5R)-4-[(5-chloropyndin-2-yl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0863]

[0864] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0865] Example 199: The first eluting diastereomer (7.5 mg) was isolated in 9.1% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 99.1 %; Observed Mass: 513.27; Retention Time:
1.58 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 513.03; Retention Time: 2.36 min.
[0866] Example 200: The second eluting diastereomer (7 mg) was isolated in 8.5% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.8 %; Observed Mass: 513.25; Retention Time:
1.6 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95
acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 513.43; Retention Time: 2.37 min.

INTERMEDIATE 166

(4-Chlorophenyl)(5-chloropyridin-2-yl)methanol

[0867]
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[0868] (4-Chlorophenyl)(5-chloropyridin-2-yl)methanol was prepared according to the general procedure used to pre-
pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.54
(br s, 1H), 7.64 (br d, J=1.3 Hz, 1H), 7.33 (m, 4H), 7.15 (brd, J=8.3 Hz, 1H), 5.74 (br d, J=3.4 Hz. 1H), 4.76 (br d, J=3.9
Hz, 1H).

EXAMPLES 201 AND 202

8-[(2S,5R)-4-[(4-chlorophenyl)(5-chloropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0869]

[0870] The diastereomers were prepared and separated according to the general procedure described for the prep-
aration of Examples 183-184.
[0871] Example 201: The first eluting diastereomer (2.6 mg) was isolated in 3% yield. Analytical LC/MS was used to
determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.6 %; Observed Mass: 533.2; Retention Time:
1.66 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.8 %; Observed Mass: 533.12; Retention Time: 2.43 min.
[0872] Example 202: The second eluting diastereomer (2.8 mg) was isolated in 3.3% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 94.9 %; Observed Mass: 533.23; Retention Time:
1.75 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 532.97; Retention Time: 2.43 min.

INTERMEDIATE 167

(4-Fluorophenyl)(6-methylpyridin-2-yl)methanol

[0873]
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[0874] (4-Fluorophenyl)(6-methylpyridin-2-yl)methanol was prepared according to the general procedure used to pre-
pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 7.53
(t, J=7.7 Hz, 1H), 7.42-7.31 (m, 2H), 7.12-6.98 (m, 3H), 6.88 (d, J=7.6 Hz, 1H), 5.75-5.63 (m, 2H), 2.62 (s, 3H). Analytical
LC\MS conditions: Injection Vol= 3 mL, Start %B 2, Final %B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8 mL/min,
Wavelength 220 nm, Solvent Pair Acetonitrile/ Water/ TFA, Solvent A 100 % Water/ 0.05% TFA, Solvent B 100 %
Acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm 1.7um, Oven Temp= 40 °C. LC\MS results; retention
time 1.1 minutes, observed masses 218.3 (M+1) and 200.2 (M+-OH).

EXAMPLES 203 AND 204

8-[(2S,5R)-4-[(4-fluorophenyl)(6-methylpyridin-2-yl)methyl J-2,5-dimethylpiperazin-I-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0875]

[0876] The diastereomers were prepared and separated according to the general procedure described to prepare
Examples 183-184.
[0877] Example 203: The first eluting diastereomer (6.7 mg) was isolated in 11.5% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.0 %; Observed Mass: 497.3; Retention Time:
1.45 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 96.8 %; Observed Mass: 497.25; Retention Time: 2.09 min.
[0878] Example 204: The second eluting diastereomer (7.8 mg) was isolated in 13.4% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 % B;
Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.6 %; Observed Mass: 497.08; Retention
Time: 1.45 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.9 %; Observed Mass: 497.31; Retention Time: 2.08 min.
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INTERMEDIATE 168

(2-Ethoxypyridin-3-yl)(4-fluorophenyl)methanol

[0879]

[0880] (2-Ethoxypyridin-3-yl)(4-fluorophenyl)methanol was prepared according to the general procedure described to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.09
(br d, J=4.6 Hz, 1H), 7.56 (d, J=7.3 Hz, 1H), 7.37 (dd, J=7.9, 5.7 Hz, 2H), 7.04 (t, J=8.6 Hz, 2H), 6.90 (dd, 7=6.8, 5.4
Hz, 1H), 5.95 (d, J=3.7 Hz, 1H), 4.40 (q, J=6.9 Hz, 2H), 2.98 (br d, J=4.6 Hz, 1H), 1.36 (t, J=7.1 Hz, 3H). Analytical
LC\MS conditions: Injection Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 1.5 Minutes, Flow Rate 1 mL/min,
Wavelength 200 nm, Solvent Pair acetonitrile/water/TFA, Solvent A 10 % acetonitrile/ 90 % water/0.1% TFA, Solvent B
10 % water/90 % acetonitrile/0.1% TFA, Column Acquity BEH 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results;
retention time 1.2 minutes, observed mass 248.1 (M+).

EXAMPLES 205 AND 206

8-[(2S,5R)-4-[(2-ethoxypyridin-3-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0881]

[0882] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0883] Example 205: The first eluting diastereomer (5.8 mg) was isolated in 6.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 94.4 %; Observed Mass: 527.19;
Retention Time: 2.41 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 % B to 100 % B over 3 min, then a 0.50 min hold at 100 % B;
Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.8 %; Observed Mass: 527.12; Retention
Time: 1.71 min.
[0884] Example 206: The second eluting diastereomer (6.9 mg) was isolated in 8.1% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.8 %; Observed Mass: 527.1; Retention
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Time: 2.39 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 % B to 100 % B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.8 %; Observed Mass: 527.17; Retention Time: 1.68 min.

INTERMEDIATE 169

(4-Fluorophenyl)(2-isopropoxypyridin-3-yl)methanol

[0885]

[0886] (4-Fluorophenyl)(2-isopropoxypyridin-3-yl)methanol was prepared according to the general procedure used to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, Chloroform-d) δ 8.09 (br
d, J=4.9 Hz, 1H), 7.56 (d, J=7.3 Hz, 1H), 7.36 (dd, J=7.6, 5.6 Hz, 2H), 7.04 (t, J=8.3 Hz, 2H), 6.91-6.84 (m, 1H), 5.91
(d, J=4.9 Hz, 1H), 5.37 (dt, J=12.3, 6.1 Hz, 1H), 3.02 (d, J=5.4 Hz, 1H), 1.29 (dd, J=8.2, 6.7 Hz, 6H). 13C NMR (101
MHz, Chloroform-d) δ 163.4, 160.9, 160.1, 145.9, 138.3, 138.3, 135.7, 128.3, 128.3, 126.3, 116.5, 115.1, 114.9, 71.5,
68.4, 22.0. 19F NMR (376 MHz, Chloroform-d) δ -115 (s, IF). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B
2, Final %B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220, Solvent Pair Acetonitrile/ Water/TFA,
Solvent A 100 % Water/ 0.05% TFA, Solvent B 100 % Acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm
1.7 um, Oven Temp= 40 °C. LC\MS results; retention time 1.8 minutes, observed mass 262.0 (M+).

EXAMPLES 207 AND 208

8-[(2S,5R)-4-[(4-fluorophenyl)[2-(propan-2-yloxy)pyridin-3-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[0887]

[0888] The diastereomers were prepared and separated according to the general procedure described in the prepa-
ration of Examples 183-184.
[0889] Example 207: The first eluting diastereomer (6.1 mg) was isolated in 7% yield. Analytical LC/MS was used to
determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.3 %; Observed Mass: 541.29;
Retention Time: 2.53 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
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1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 96.6 %; Observed Mass: 541.26; Retention Time:
1.83 min.
[0890] Example 208: The second eluting diastereomer (8.6 mg) was isolated in 9.9% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.9 %; Observed Mass: 541.32;
Retention Time: 2.5 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.7 %; Observed Mass: 541.26; Retention Time:
1.85 min.

INTERMEDIATE 170

(4-Fluorophenyl)(2-methoxypyridin-3-yl)methanol

[0891]

[0892] (4-Fluorophenyl)(2-methoxypyridin-3-yl)methanol was prepared according to the general procedure used to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR analysis showed this material to be
> 95% pure. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.12 (d, J=4.9 Hz, 1H), 7.54 (d, J=7.1 Hz, 1H), 7.37 (dd, J=8.3,
5.6 Hz, 2H), 7.05 (t, J=8.6 Hz, 2H), 6.91 (dd, J=7.3, 5.1 Hz, 1H), 5.98 (d, J=4.6 Hz, 1H), 3.98 (s, 3H), 2.92 (d, J=4.6 Hz, 1H).

EXAMPLES 209 AND 210

8-[(2S,5R)-4-[(4-fluorophenyl)(2-methoxypyridin-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0893]

[0894] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0895] Example 209: The first eluting diastereomer (4.6 mg) was isolated in 5.6% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.3 %; Observed Mass: 513.19;
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Retention Time: 2.28 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 513.25; Retention Time:
1.68 min.
[0896] Example 210: The second eluting diastereomer (7.5 mg) was isolated in 9.1% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.6 %; Observed Mass: 513.27;
Retention Time: 2.26 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 95.7 %; Observed Mass: 513.29; Retention Time:
1.58 min.

INTERMEDIATE 171

(5-Chloropyridin-2-yl)(4-fluorophenyl)methanol

[0897]

[0898] (5-Chloropyridin-2-yl)(4-fluorophenyl)methanol was prepared according to the general procedure used to pre-
pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.52
(br s, 1H), 7.63 (br d, J=7.8 Hz, 1H), 7.38-7.29 (m, 2H), 7.15 (br d, J=8.3 Hz, 1H), 7.04 (br t, J=8.2 Hz, 2H), 5.75 (br s,
1H), 4.84 (br s, 1H).

EXAMPLES 211 AND 212

8-[(2S,5R)-4-[(5-chloropyridin-2-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0899]

[0900] The diastereomers were prepared and separated according to the general procedure used to prepare Example
183-184.
[0901] Example 211: The first eluting diastereomer (3.2 mg) was isolated in 3.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
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% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.6 %; Observed Mass: 517.22; Retention Time:
1.5 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95
acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 517.04; Retention Time: 2.27 min.
[0902] Example 212: The second eluting diastereomer (3.2 mg) was isolated in 3.8% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.6 %; Observed Mass: 517.23; Retention Time:
1.57 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 517.04; Retention Time: 2.27 min.

INTERMEDIATE 172

(4-Chlorophenyl)(5-methylpyridin-2-yl)methanol

[0903]

[0904] (4-Chlorophenyl)(5-methylpyridin-2-yl)methanol was prepared according to the general procedure used to pre-
pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.38
(br s, 1H), 7.45 (br d, J=6.8 Hz, 1H), 7.32 (br s, 4H), 7.05 (br d, J=7.3 Hz, 1H), 5.72 (br s, 1H), 5.58-5.22 (m, 1H).

EXAMPLES 213 TO 214

8-[(2S,SR)-4-[(4-chlorophenyl)(5-mediylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0905]

[0906] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0907] Example 213: The first eluting diastereomer (9.3 mg) was isolated in 13.4% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
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10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 513.1;
Retention Time: 2.26 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 513.07; Retention Time:
1.63 min.
[0908] Example 214: The second eluting diastereomer (31.4 mg) was isolated in 45.3% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 513.13;
Retention Time: 2.27 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 513.12; Retention Time:
1.64 min.

INTERMEDIATE 173

(3-Fluorophenyl)(5-methylpyridin-2-yl)methanol

[0909]

[0910] (3-Fluorophenyl)(5-methylpyridin-2-yl)methanol was prepared according to the general procedure used to pre-
pare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 8.41
(br s, 1H), 7.47 (br d, J=4.2 Hz, 1H), 7.31 (br s, 1H), 7.20 (br s, 1H), 7.09 (br s, 2H), 6.97 (br s, 1H), 5.74 (br s, 1H), 5.33
(br s, 1H).

EXAMPLES 215 TO 216

8-[(2S,SR)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0911]

[0912] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
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[0913] Example 215: The first eluting diastereomer (8.6 mg) was isolated in 12.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 497.07;
Retention Time: 2.09 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.3 %; Observed Mass: 497.17; Retention Time:
1.46 min.
[0914] Example 216: The second eluting diastereomer (8.8 mg) was isolated in 13.1% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 497.12;
Retention Time: 2.1 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 497.21; Retention Time:
1.47 min.

EXAMPLES 217 AND 218

7-chloro-8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0915]

[0916] A DMF (1 mL) solution of a mixture of diastereomers of 8-((2S,5R)-4-((4-fluorophenyl)(phenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyndine-2-carbonitrile (30 mg, 0.062 mmol) was prepared.
N-Chlorosuccinimide (12.48 mg, 0.093 mmol) was added and the reaction mixture was stirred at room temperature for
2 hours. LC/MS analysis indicated the reaction was complete. The crude material was purified via preparative LC/MS
with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 44% B, 44-84% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were
combined and dried via centrifugal evaporation. A solid (22.8 mg) containing a mixture of diastereomers was isolated.
[0917] The diastereomers were separated using chiral solid phase chromatography: Column: Chiral OD, 30 x 250
mm, 5 micron, Mobile Phase: 70 % CO2/ 30 % methanol w/ 0.1% diethyl amine, Flow Conditions: 100 mL/min, Detector
Wavelength: 220 nm, Injection Details: 1300 mL 22.8 mg dissolved in 3 mL methanol.
[0918] Example 217: The first eluting diastereomer (9.2 mg) was isolated in 28.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.2 %; Observed Mass: 516.1; Retention
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Time: 2.68 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.3 %
[0919] Example 218: The second eluting diastereomer (9.1 mg) was isolated in 28.4% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.1 %; Observed Mass: 516.09;
Retention Time: 2.68 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.1 %; Observed Mass: 516.34; Retention Time:
1.79 min.

EXAMPLES 219 AND 220

3-chloro-4-{4-[(4-fluorophenyl)(phenyl)methyl]piperazin-1-yl}-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one

[0920]

[0921] The diastereomers were prepared and separated in a similar manner as in Examples 217-218, 7-chloro-
8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1 -ylJ-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile.
[0922] Example 219: The first eluting diastereomer (13.2 mg) was isolated in 72.4% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 493.17;
Retention Time: 2.62 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 520; Retention Time:
1.51 min.
[0923] Example 220: The second eluting diastereomer (5.9 mg) was isolated in 32.3% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 493.21;
Retention Time: 2.54 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 520; Retention Time:
1.5 min.
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INTERMEDIATE 174

Phenyl(4-(trifluoromethoxy)phenyl)methanol

[0924]

[0925] Phenyl(4-(trifluoromethoxy)phenyl)methanol was prepared according to the general procedure used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.43 (d, J=8.5
Hz, 2H), 7.40-7.35 (m, 4H), 7.35-7.29 (m, 1H), 7.24-7.16 (m, 2H), 5.88 (d, J=3.4 Hz, 1H), 2.25 (d, J=3.5 Hz, 1H).

EXAMPLES 221 AND 222

8-[(2S,5R)-2,5-dimethyl-4-{phenyl[4-(trifluoromethoxy)phenyl]methyl}piperazin-l-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0926]

[0927] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0928] Example 221: The first eluting diastereomer (6.7 mg) was isolated in 7.6% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.8 %; Observed Mass: 548.26; Retention Time:
2.04 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.8 %; Observed Mass: 548; Retention Time: 2.59 min.
[0929] Example 222: The second eluting diastereomer (6.4 mg) was isolated in 7.3% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.5 %; Observed Mass: 548.28; Retention Time:
2.02 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.6 %; Observed Mass: 548.14; Retention Time: 2.59 min.
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INTERMEDIATE 175

(4-Fluorophenyl)(m-tolyl)methanol

[0930]

[0931] (4-Fluorophenyl)(m-tolyl)methanol was prepared according to the general procedure used to prepare Interme-
diate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 7.37 (dd, J=7.7, 5.7
Hz, 2H), 7.25 (d, J=7.6 Hz, 1H), 7.22-7.15 (m, 2H), 7.12 (br d, J=7.3 Hz, 1H), 7.04 (t, J=8.3 Hz, 2H), 5.82 (d, J=2.9 Hz,
1H), 2.36 (s, 3H), 2.18 (d, J=3.2 Hz, 1H). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 0, Final %B 100,
Gradient Time 2 Minutes, Flow Rate 1 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/water/TFA, Solvent A 10
% acetonitrile, 90 % water/0.05% TFA, Solvent B 10 % Water, 90 % acetonitrile/ 0.05% TFA, Column Acquity BEH C18
21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.6 minutes, observed mass 198.9 (M+-OH).

EXAMPLES 223 AND 224

8-[(2S,5R)-4-[(4-fluorophenyl)(3-methylphenyl)methyl J-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5.6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0932]

[0933] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0934] Example 223: The first eluting diastereomer (5.7 mg) was isolated in 9.8% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 496.21;
Retention Time: 2.65 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 496.21; Retention Time:
1.7 min.
[0935] Example 224: The second eluting diastereomer (5.3 mg) was isolated in 9.1% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.0 %; Observed Mass: 496.18;
Retention Time: 2.54 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
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Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 96.1 %; Observed Mass: 496.19; Retention Time:
1.83 min.

INTERMEDIATE 176

(4-Chlorophenyl)(2-ethyl-4-fluorophenyl)methanol

[0936]

[0937] (4-Chlorophenyl)(2-ethyl-4-fluorophenyl)methanol was prepared according to the general procedure used to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 7.39
(dd, J=8.3, 6.1 Hz, 1H), 7.36-7.31 (m, 2H), 7.26 (s, 1H), 6.94 (d, J=8.8 Hz, 2H), 6.04 (d, J=3.2 Hz, 1H), 2.77-2.53 (m,
2H), 2.09 (d, J=3.7 Hz, 1H), 1.18 (t, J=7.6 Hz, 3H). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 2, Final
%B 98, Gradient Time 1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220 nm, Solvent Pair acetonitrile/water/TFA,
Solvent A 100 % water/0.05% TFA, Solvent B 100 % acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm
1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.7 minutes, observed mass 246.9, 248.7 (M+-OH).

EXAMPLES 225 AND 226

8-[(2S,5R)4-[(4-chlorophenyl)(2-ethyl-4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0938]

[0939] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0940] Example 225: The first eluting diastereomer (12.3 mg) was isolated in 16.7% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 544.26;
Retention Time: 2.8 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 544.15; Retention Time:
2.23 min.
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[0941] Example 226: The second eluting diastereomer (12.4 mg) was isolated in 16.9% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 544.18;
Retention Time: 2.79 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 544.24; Retention Time:
2.23 min.

EXAMPLES 227 AND 228

8-[(2S,5R)-4-[(2-ethyl-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0942]

[0943] The diastereomers were prepared and separated according to the general procedures used to prepare Examples
183-184.
[0944] Example 227: The first eluting diastereomer (16.5 mg) was isolated in 23.2% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.9 %; Observed Mass: 528.33;
Retention Time: 2.64 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 528.12; Retention Time:
2.01 min.
[0945] Example 228: The second eluting diastereomer (14.9 mg) was isolated in 20.9% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 528.16;
Retention Time: 2.68 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 528.14; Retention Time:
2.12 min.
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INTERMEDIATE 177

(2-Ethoxy-4-fluorophenyl)(4-fluorophenyl)methanol

[0946]

[0947] (2-Ethoxy-4-fluorophenyl)(4-fluorophenyl)methanol was prepared according to the general procedure used to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. NMR analysis showed this material to be >
95% pure. 1H NMR (400 MHz, Chloroform-d) δ 7.36 (dd, J=7.5, 6.0 Hz, 2H), 7.24 (t, J=7.6 Hz, 1H), 7.03 (t, J=8.3 Hz,
2H), 6.66 (br t, J=8.4 Hz, 1H), 6.61 (brd, J=10.8 Hz, 1H), 6.01 (d, J=5.1 Hz, 1H), 4.02 (q, J=6.8 Hz, 2H), 2.83 (d, J=5.1
Hz, 1H), 1.38 (t, J=6.8 Hz, 3H). Analytical LC\MS conditions: Injection Vol= 3 mL, Start %B 2, Final %B 98, Gradient
Time 1.5 Minutes, Flow Rate 0.8 mL/min, Wavelength 220, Solvent Pair acetonitrile/water/TFA, Solvent A 100 % Water/
0.05% TFA, Solvent B 100 % acetonitrile/ 0.05% TFA, Column Acquity BEH C18 21. X 50 mm 1.7 mm, Oven Temp=
40 °C. LC\MS results; retention time 1.8 minutes, observed mass 247.0 (M+-OH).

EXAMPLES 229 AND 230

8-[(2S,5R)-4-[(2-ethoxy-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyndine-2-carbonitrile

[0948]

[0949] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0950] Example 229: The first eluting diastereomer (12.2 mg) was isolated in 19.2% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.6 %; Observed Mass: 544.32;
Retention Time: 2.7 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 544.17; Retention Time:
1.83 min.
[0951] Example 230: The second eluting diastereomer (15.4 mg) was isolated in 24.2% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
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%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.1 %; Observed Mass: 544.06;
Retention Time: 2.69 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 544.15; Retention Time:
1.81 min.

EXAMPLES 231 AND 232

4-[(2S,5R)-4-[(4-chlorophenyl)(2-ethyl-4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-di-
hydro-1,5-naphthyridin-2-one

[0952]

[0953] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0954] Example 231: The first eluting diastereomer (6.6 mg) was isolated in 7.3% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 548.96;
Retention Time: 2.84 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 549.22; Retention Time:
2.28 min.
[0955] Example 232: The second eluting diastereomer (8.7 mg) was isolated in 9.6% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 548.9;
Retention Time: 2.82 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 548.92; Retention Time:
2.28 min.

EXAMPLES 233 AND 234

4-[(2S,5R)-4-[(2-ethyl-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1 -methyl-1,2-di-
hydro-1,5-naphthyridin-2-one

[0956]
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[0957] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0958] Examples 233: The first eluting diastereomer (11.4 mg) was isolated in 13% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.9 %; Observed Mass: 532.94;
Retention Time: 2.7 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 96.4 %; Observed Mass: 532.93; Retention Time:
2.08 min.
[0959] Examples 234: The second eluting diastereomer (13.2 mg) was isolated in 15% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.1 %; Observed Mass: 532.95;
Retention Time: 2.7 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 94.8 %; Observed Mass: 532.96; Retention Time:
2.08 min.

INTERMEDIATE 178

(2-Ethylphenyl)(4-fluorophenyl)methanol

[0960]

[0961] (2-Ethylphenyl)(4-fluorophenyl)methanol was prepared according to the general procedure used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl) methanol. NMR analysis showed this material to be > 95% pure.
1H NMR (400 MHz, chloroform-d) δ 7.47 (d, J=7.1 Hz, 1H), 7.36-7.21 (m, 6H (integrates high due to residual chloroform),
7.03 (t, J=8.6 Hz, 2H), 6.10 (br s, 1H), 2.77-2.52 (m, 2H), 1.17 (t, J=7.6 Hz, 3H). Analytical LC\MS conditions: Injection
Vol= 1 mL, Start %B 0, Final %B 100, Gradient Time 1.5 Minutes, Flow Rate 1 mL/min, Wavelength 200, Solvent Pair
acetonitrile/water/TFA, Solvent A 10 % acetonitrilc/90 % water/0.1% TFA, Solvent B 10 % water/90 % acetonitrile/0.1%
TFA, Column Acquity BEH 21. X 50 mm 1.7 mm, Oven Temp= 40 °C. LC\MS results; retention time 1.4 minutes, observed
mass 213.1 (M+-OH).
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EXAMPLES 235 AND 236

4-[(2S,SR)-4-[(2-ethylphenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-
naphthyridin-2-one

[0962]

[0963] The diastereomers were prepared and separated according to the general procedure used to prepare Examples
183-184.
[0964] Example 235: The first eluting diastereomer (9.7 mg) was isolated in 11.4% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 514.98;
Retention Time: 2.76 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 94.1 %; Observed Mass: 514.98; Retention Time:
2 min.
[0965] Example 236: The second eluting diastereomer (10.5 mg) was isolated in 12.4% yield. Analytical LC/MS was
used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.8 %; Observed Mass: 514.96;
Retention Time: 2.76 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 514.97; Retention Time:
1.99 min.

EXAMPLE 237

8-[(2S,5R)-4-(diphenylmethyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[0966]



EP 3 814 348 B9

235

5

10

15

20

25

30

35

40

45

50

55

[0967] In a 2 dram sealed reaction vessel, 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (41.1 mg, 100 mmol), diphenyl methanol (25.8 mg, 140 mmol) and (cyanomethyl)tri-
methylphosphonium iodide (48.6 mg, 200 mmol) were combined in acetonitrile (200 ml). Hunig’s Base (75 mL, 429 mmol)
was added and the reaction mixture was heated at 110 °C for 3 hours. LC\MS analysis showed the presence of product.
The crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x
19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 42% B, 42-82% B over 25 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. Calculated
molecular weight 463.585. LC\MS conditions QC-ACN-TFA-XB: Observed MS Ion 464.2, retention time 1.54 minutes.

EXAMPLES 238 AND 239

4-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naph-
thyridin-2-one

[0968]

[0969] 4-((2S,5R)-2,5-dimethylpiperazin-1-yl)-6-methoxy-1-methyl-1,5-naphthyridin-2(1H)-one (50 mg, 0.165 mmol)
and 1-(bromo(phenyl)methyl)-4-fluorobenzene (70.1 mg, 0.265 mmol) were combined with diisopropyl ethyl amine (0.173
mL, 0.992 mmol) in acetonitrile (3 mL). The reaction mixture was heated at 55 °C overnight. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 38% B, 38-78% B over 25 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. Calculated molecular weight
486.591. LC\MS conditions QC-ACN-TFA-XB: Observed MS Ion 487.2, retention time 1.62 minutes.
[0970] The diastereomers were separated according to the general procedure used to prepare Examples 183-184.
[0971] Example 238: The first eluting diastereomer (5.9 mg) was isolated in 7.3% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
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%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 487.1;
Retention Time: 1.59 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 487.45; Retention Time:
1.75 min.
[0972] Example 239: The second eluting diastereomer (6 mg) was isolated in 7.5% yield. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 95.8 %; Observed Mass: 487.22;
Retention Time: 1.6 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 %
trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 487.45; Retention Time:
1.76 min.

EXAMPLE 240

4-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-
1,5-naphthyridin-2-one

[0973]

[0974] 4-((2S,5R)-2,5-dimethylpiperazin-1-yl)-6-methoxy-1-methyl-1,5-naphthyridin-2(1H)-one (50 mg, 0.165 mmol)
and 1-(bromo(4-chlorophenyl)methyl)-4-fluorobenzene (49.5 mg, 0.165 mmol) were combined with diisopropyl ethyl
amine (0.173 mL, 0.992 mmol) in acetonitrile (3 mL) and the reaction mixture was heated at 55 °C overnight. LC/MS
indicated the reaction was completed. The crude material was purified via preparative LC/MS with the following conditions:
Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 42% B,
42-82% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C.
Fraction collection was triggered by MS signals. Fractions containing the product were combined and dried via centrifugal
evaporation. Calculated molecular weight 521.03. LC\MS conditions QC-ACN-AA-XB: Observed MS Ion 521.1, retention
time 2.77 minutes.

INTERMEDIATE 179

4,4’-(Bromomethylene)bis(fluorobenzene)

[0975]
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[0976] 4,4’-(Bromomethylene)bis(fluorobenzene) was prepared according to the general procedure used to prepare
1-(bromo(4-chtorophenyl)methyl)-4-fluorobenzene.

EXAMPLE 241

4-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-
2-one

[0977]

[0978] A solution of 4-((2S,5R)-2,5-dimethylpiperazin-1-yl)-6-methoxy-1-methyl-1,5-naphthyridin-2(1H)-one (128 mg,
0.424 mmol) in acetonitrile (3 mL) was combined with 4,4’-(bromomethylene)bis(fluorobenzene) (100 mg, 0.353 mmol)
and diisopropyl ethyl amine (0.185 mL, 1.060 mmol). The reaction mixture was heated at 80 °C in a microwave reactor
for 8 hours. LC/MS indicated the starting material was consumed. The crude material was purified via preparative LC/MS
with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 40 % B, 40-80 % B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by UV signals. Fractions containing the product were combined
and dried via centrifugal evaporation. Calculated molecular weight 504.582. LC\MS conditions QC-ACN-TFA-XB: Ob-
served MS Ion 505.2, retention time 1.51 minutes.

EXAMPLE 242

8-[(2S,5R)-4-{[2-(difluoromethyl)-4-fluorophenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1.5-
naphthyridine-2-carbonitrile

[0979]
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[0980] To a DMF (2 mL) solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (30 mg, 0.081 mmol) was added 2-(difluoromcthyl)-4-fluorobenzaldehydc (16.86 mg, 0.097 mmol).
The solution was stirred at room temperature for 1 hour. Sodium cyanoborohydride (15.22 mg, 0.242 mmol) was added
and the reaction mixture was stirred at room temperature overnight. LC/MS analysis indicated the reaction was complete.
The crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x
19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 31% B, 31-71% B over 25 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
the product was 13.0 mg, and the estimated purity by LCMS analysis was 100 %. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 456.08; Retention Time: 1.39 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 456.07; Retention Time: 2.22 min. %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity:
100.0 %; Observed Mass: 456.07; Retention Time: 2.22 min.

EXAMPLE 243

8-[(2S,SR)-4-{ [2-fluoro-4-(trifluoromethoxy)phenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[0981]

[0982] Example 243 was prepared according to the general process used to prepare Example 242, 8-[(2S,5R)-4-{[2-(di-
fluoromethyl)-4-fluorophenyl]methyl}-2,5-dimethylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile.
[0983] The compound (11 mg) was isolated in 27.7% yield. Analytical LC/MS was used to determine the final purity.
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Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 490.12; Retention Time: 2.55 min. Injection
2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 490.11; Retention Time: 1.55 min.

EXAMPLE 244

8-[(2S,5R)-4-[(4-chloro-2-hydroxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy 
ridine-2-carbonitrile

[0984]

[0985] Example 244 was prepared according to the general process used to prepare Example 242, 8-[(2S,5R)-4-{[2-(di-
fluoromethyl)-4-fluorophenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile.
[0986] The compound (17 mg) was isolated in 47.9% yield. Analytical LC/MS was used to determine the final purity.
Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 438.13; Retention Time: 2.33 min. Injection
2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 438.12; Retention Time: 1.35 min.

EXAMPLE 245

8-[(2S,5R)-4-[(2-hydroxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[0987]
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[0988] Example 245 was prepared according to the general process used to prepare Example 242, 8-[(2S,5R)-4-{[2-(di-
fluoromethyl)-4-fluorophenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile.
[0989] The compound (15.6 mg) was isolated in 47.7% yield. Analytical LC/MS was used to determine the final purity.
Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 404.16; Retention Time: 2.02 min. Injection
2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 404.14; Retention Time: 1.23 min.

EXAMPLE 246

8-[(2S,5R)-2,5-dimethyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[0990]

[0991] To a mixture of 2-(bromomethyl)-1,3,5-trifluorobenzene (0.015 mL, 0.114 mmol) and 8-(2S,5R)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA salt (170 mg, 14.5%wt, 0.06 mmol) in
acetonitrile (0.3 mL) was added Hunig’s base (0.063 mL, 0.360 mmol). The mixture was stirred at 55 °C for 2 hours.
LCMS indicated complete conversion to product. The crude material was purified via preparative LC/MS with the following
conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10
mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute
hold at 32% B, 32-72% B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were combined and
dried via centrifugal evaporation. The yield of the product was 24.3 mg. Calculated molecular weight 441.458. Analytical
LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 nun x 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:
water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold
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at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 442.13;
Retention Time: 1.22 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 442.12;
Retention Time: 2.24 min.

EXAMPLE 247

8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0992]

[0993] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA salt (68.6 mg, 60 %wt, 0.1 mmol), (cyanomethyl)trimethylphosphonium iodide (48.6 mg, 0.200 mmol) and
(4-chlorophenyl)(p-tolyl)methanol (28.5 mg, 0.120 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL,
0.600 mmol). The reaction mixture was stirred at 110 °C for 2 hours, and additional (cyanomethyl)trimethylphosphonium
iodide (48.6 mg, 0.200 mmol), (4-chlorophenyl)(p-tolyl)methanol (28.5 mg, 0.120 mmol) and Hunig’s base (0.058 mL,
0.300 mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture
was injected directly on 12g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product
containing fractions were combined and dried by vacuum. The resultant material was further purified via preparative
LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 51% B, 51-91% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25°C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the diastereomeric product was 23.6 mg.
[0994] The diastereomeric product was resolved into two diastereomers by using SFC-chiral chromatography with the
following conditions: Column: Chiral AD, 30 x 250 mm, 5 micron particles; Mobile Phase: 75% CO2/25% IPA w/0.1%DEA;
Flow Rate: 100 mL/min; Column Temperature: 25 °C. Example 249 was collected as the 1st eluent peak, >95% de.
Calculated molecular weight 512.05. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 97.2 %; Observed Mass: 512.1; Retention Time: 2.67 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 98.3 %; Observed Mass: 512.44; Retention Time: 1.91 min.

INTERMEDIATE 180

(3-fluorophenyl)(4-fluorophenyl)methanol

[0995]
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[0996] (3-Fluorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl) methanol. NMR analysis showed this material to be > 95% pure.
1H NMR (500 MHz, CHLOROFORM-d) δ 7.40-7.30 (m, 3H), 7.18-7.10 (m, 2H), 7.09-7.02 (m, 2H), 7.02-6.95 (m, 1H),
5.84 (d, J=3.4 Hz, 1H).

EXAMPLE 248

8-[(2S,5R)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[0997]

[0998] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol), (cyanomethyl)trimethylphosphonium iodide (48.6 mg, 0.200 mmol) and (3-
fluorophenyl) (4-fluorophenyl)methanol (26.4 mg, 0.120 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105
mL, 0.600 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Additional (cyanomethyl)trimethylphosphonium
iodide (48.6 mg, 0.200 mmol), (3-fluorophenyl)(4-fluorophenyl)methanol (26.4 mg, 0.120 mmol) and Hunig’s base (0.058
mL, 0.300 mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture
was injected directly on 12g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product
containing fractions were combined and dried by vacuum. The resultant material was further purified via preparative
LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 41% B, 41-81% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the diastereomeric product was 20.9 mg.
[0999] Example 248 was resolved into two diastereomers by using SFC-chiral chromatography with the following
conditions: Column: Chiral AD, 30 x 250 mm, 5 micron particles; Mobile Phase: 80 % CO2/ 20 % IPA w/0.1% DEA; Flow
Rate: 100 mL/min; Column Temperature: 25 °C. Example 250 was collected as the 2nd eluent peak, >90 % de. Calculated
molecular weight 499.566. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column:
Waters XBridge C18, 2.1 mm x 50 mm. 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1
results: Purity: 96.3 %; Observed Mass: 500.12; Retention Time: 2.40 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1 % trifluoroacetic acid;
Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B
over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity:
98.1 %; Observed Mass: 500.37; Retention Time: 1.86 min.
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EXAMPLE 249

8-[(2S,5R)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1000]

[1001] Example 249 was prepared and separated according to the general procedure used to prepare Example 248.
Example 249 was collected as the 1st eluent peak, >95% de. Calculated molecular weight 499.566. Analytical LC/MS
was used to determine the final purity. Injection 1 conditions: Column: Column: Waters Acquity UPLC BEH C18, 2.1 x
50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75
minute hold at 100 % B; Flow: 1.0 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.3 %; Observed
Mass: 500.12; Retention Time: 2.40 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 ace-
tonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute
hold at 100 % B; Flow: 1.0 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.0 %; Observed Mass:
500.37; Retention Time: 1.87 min.

EXAMPLE 250

8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1002]

[1003] Example 250 was prepared and separated according to the general procedure used to prepare Example 247.
Example 250 was collected as the 2nd eluent peak, >90 % de. Calculated molecular weight 512.05. Analytical LC/MS
was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water
with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Purity: 96.4 %; Observed Mass: 512.01; Retention Time:
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2.67 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.4 %; Observed Mass: 512.22; Retention Time: 1.89 min.

INTERMEDIATE 181

(4-fluorophenyl)(p-tolyl)methanol

[1004]

[1005] (4-Fluorophenyl)(p-tolyl)methanol was prepared according to the general process used to prepare Intermediate
153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR(500 MHz, CHLOROFORM-d) δ 7.40-7.33 (m, 2H), 7.26
(d, J=8.1 Hz, 2H), 7.17 (d, J=7.8 Hz, 2H), 7.06-7.00 (m, 2H), 5.83 (d, J=1.8 Hz, 1H), 2.36 (s, 3H).

EXAMPLE 251

8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1006]

[1007] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol), (cyanomethyl)trimethylphosphonium iodide (48.6 mg, 0.200 mmol) and (4-
fluorophenyl)(p-tolyl)methanol (26.0 mg, 0.120 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL, 0.600
mmol). The reaction mixture was stirred at 110 °C for 2 hours, followed by a second addition of (cyanomethyl)trimeth-
ylphosphonium iodide (48.6 mg, 0.200 mmol), (4-fluorophenyl)(p-tolyl)methanol (26.0 mg, 0.120 mmol) and Hunig’s
base (0.058 mL, 0.300 mmol). The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture
was injected directly on 12g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product
containing fractions were combined and dried by vacuum. The resultant material was further purified via preparative
LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1% trifluoroacetic acid;
Gradient: a 0 minute hold at 20 % B, 20-60 % B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min;
Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product
were combined and dried via centrifugal evaporation. The yield of the diastereomeric product TFA salt was 47.1 mg.
[1008] The diasteromeric product was resolved into two diastereomers by using SFC-chiral chromatography with the
following conditions: Column: Chiral AD, 30 x 250 mm, 5 micron particles; Mobile Phase: 80 % CO2/ 20 % IPA w/0.1%DEA;
Flow Rate: 100 mL/min; Column Temperature: 25 °C. The title compound was collected as the 2nd eluent peak, >91%
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de. Calculated molecular weight 495.602. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 97.6 %; Observed Mass: 496.26; Retention Time: 2.52 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 98.2 %; Observed Mass: 496.28; Retention Time: 1.73 min.

EXAMPLE 252

8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1009]

[1010] Example 252 was prepared and separated according to the general procedure used to prepare Example 251.
Example 252 was collected as the 1st eluent peak, >95% de. Calculated molecular weight 495.602. Analytical LC/MS
was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water
with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.4 %; Observed Mass: 496.14;
Retention Time: 2.52 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.0 %; Observed Mass: 496.3; Retention Time:
1.71 min.

EXAMPLE 253

8-[(2S,5R)-4-[(4-cyano-2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1011]



EP 3 814 348 B9

246

5

10

15

20

25

30

35

40

45

50

55

[1012] To a mixture of 4-(bromomethyl)-3-fluorobenzonitrile (16.05 mg, 0.075 mmol) and 8-((2S,5R)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (142 mg, 14.5%wt, 0.05 mmol) in ac-
etonitrile (0.3 mL) was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS
indicated complete conversion to product. The crude material was purified via preparative LC/MS with the following
conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10
mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute
hold at 28% B, 28-68% B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were combined and
dried via centrifugal evaporation. The yield of the product was 18.0 mg. Calculated molecular weight 430.487. Analytical
LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 99.4 %; Observed
Mass: 431.13; Retention Time: 2.12 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7
mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:wa-
ter with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.1 %; Observed Mass: 431.12;
Retention Time: 1.14 min.

EXAMPLE 254

8-[(2S,5R)-4-{[2-fluoro-6-(trifluoromethyl)phenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1013]

[1014] To a mixture of 2-fluoro-6-(trifluoromethyl)benzyl bromide (25.7 mg, 0.100 mmol) and 5-methyl-6-oxo-
8-(pipcrazin-1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile
(0.3 mL) was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS indicated
complete conversion to product. The crude material was purified via preparative LC/MS with the following conditions:
Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 40 % B,
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40-80 % B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C.
Fraction collection was triggered by MS and UV signals. Fractions containing the product were combined and dried via
centrifugal evaporation. The yield of the product was 23.4 mg. Calculated molecular weight 473.476. Analytical LC/MS
was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water
with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 474.11;
Retention Time: 1.31 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 474.11;
Retention Time: 2.44 min.

EXAMPLE 255

8-[(2S,5R)-4-[(2-fluoro-6-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1015]

[1016] To a mixture of 2-(bromomethyl)-1-fluoro-3-methylbenzene (20.31 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(pip-
erazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS indicated complete
conversion to product. The crude material was purified via preparative LC/MS with the following conditions: Column:
XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 39% B, 39-79%
B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the product were combined and dried via centrifugal
evaporation. The yield of the product was 16.0 mg. Calculated molecular weight 419.504. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.6 %; Observed Mass: 420.14; Retention Time:
1.19 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A:
5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 420.14; Retention Time: 2.39 min.

EXAMPLE 256

8-[(2S,5R)-4-[1-(2,6-difluorophenyl)ethyl]-2,5-dimethylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1017]
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[1018] To a mixture of 2-(1-bromoethyl)-1,3-difluorobenzene (15.12 mg, 0.065 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS indicated complete
conversion to product. The crude material was purified via preparative LC/MS with the following conditions: Column:
XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 37% B, 37-77%
B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the product were combined and dried via centrifugal
evaporation. The yield of the product was 12.1 mg. Calculated molecular weight 437.495. Analytical LC/MS was used
to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 438.14;
Retention Time: 2.36 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1
% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow:
1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 438.14; Retention Time:
1.2 min.

EXAMPLE 257

8-[(2S,5R)-4-[bis(3-chlorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1019]

[1020] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (48.0 mg, 60 %wt, 0.07 mmol), (cyanomethyl)trimethylphosphonium iodide (68.0 mg, 0.280 mmol) and
bis(3-chlorophenyl)methanol (53.2 mg, 0.210 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.122 mL, 0.700
mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphosphonium
iodide (42.5 mg, 0.125 mmol), bis(3-chlorophenyl)methanol (53.2 mg, 0.210 mmol) and Hunig’s base (0.043 mL, 0.245
mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture was
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injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product containing
fractions were combined and dried by vacuum. The resultant material was further purified via preparative LC/MS with
the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 50 % B, 50-90 % B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were
combined and dried via centrifugal evaporation. The yield of the product was 6.6 mg. Calculated molecular weight 532.47.
Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm
x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5
acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed
Mass: 532.09; Retention Time: 2.25 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7
mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed
Mass: 532.1; Retention Time: 2.77 min.

EXAMPLE 258

8-[(2S,5R)-4-[bis(2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1021]

[1022] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (48.0 mg, 60 %wt, 0.07 mmol), (cyanomethyl)trimethylphosphonium iodide (68.0 mg, 0.280 mmol) and
bis(2-fluorophenyl)methanol (46.2 mg, 0.210 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.122 mL, 0.700
mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphosphonium
iodide (42.5 mg, 0.125 mmol), bis(2-fluorophenyl)methanol (46.2 mg, 0.210 mmol) and Hunig’s base (0.043 mL, 0.245
mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture was
injected directly on 12g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product containing
fractions were combined and dried by vacuum. The resultant material was further purified via preparative LC/MS with
the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 42% B, 42-82% B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were
combined and dried via centrifugal evaporation. The yield of the product was 6.3 mg. Calculated molecular weight
499.566. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %;
Observed Mass: 500.15; Retention Time: 1.95 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50
mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a
0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed
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Mass: 500.16; Retention Time: 2.52 min.

EXAMPLE 259

8-[(2S,5R)-4-[(2-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1023]

[1024] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (48.0 mg, 60 %wt, 0.07 mmol), (cyanomethyl)trimethylphosphonium iodide (68.0 mg, 0.280 mmol) and
(2-chlorophenyl)(phenyl)methanol (45.9 mg, 0.210 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.122 mL,
0.700 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphosphonium
iodide (42.5 mg, 0.125 mmol), (2-chlorophenyl)(phenyl)methanol (45.9 mg, 0.210 mmol) and Hunig’s base (0.043 mL,
0.245 mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction mixture
was injected directly on 12g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product
containing fractions were combined and dried by vacuum. The resultant material was further purified via preparative
LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 47% B, 47-87% B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by UV signals. Fractions containing the product
were combined and dried via centrifugal evaporation. The yield of the diastereomeric product was 7.8 mg. Calculated
molecular weight 498.03. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters
XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid;
Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B
over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 498.14; Retention Time: 1.93 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %;
Observed Mass: 498.11; Retention Time: 2.66 min.

EXAMPLE 260

8-[(2S,5R)-4-[(2-chloro-6-cyanophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1025]
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[1026] To a mixture of 2-(bromomethyl)-3-chlorobenzonitrile (23.05 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS indicated complete
conversion to product. The crude material was purified via preparative LC/MS with the following conditions: Column:
XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 34% B, 34-74%
B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the product were combined and dried via centrifugal
evaporation. The yield of the product was 16.4 mg. Calculated molecular weight 446.94. Two analytical LC/MS injections
were used to determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75
minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass:
447.1; Retention Time: 2.21 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7-mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water
with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 447.1; Retention
Time: 1.34 min.

EXAMPLE 261

8-[(2S,5R)-4-[(2-chloro-6-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1027]

[1028] To a mixture of 2-(bromomethyl)-1-chloro-3-fluorobenzene (22.35 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(pip-
erazin-1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. LCMS indicated complete
conversion to product. The crude material was purified via preparative LC/MS with the following conditions: Column:
XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 39% B, 39-79%
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B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the product were combined and dried via centrifugal
evaporation. The yield of the product was 15.8 mg. Calculated molecular weight 439.92. Two analytical LC/MS injections
were used to determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75
minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass:
440.1; Retention Time: 2.38 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 Acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water
with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 440.1; Retention
Time: 1.18 min.

EXAMPLE 262

8-[(2S,5R)-4-[(2,5-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1029]

[1030] To a mixture of 2-(bromomethyl)-1,4-difluorobenzene (20.70 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 33% B, 33-73% B over 20 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 22.5
mg. Calculated molecular weight 423.468. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 2.24 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 100.0 %; Observed Mass: 424.11; Retention Time: 1.15 min.

EXAMPLE 263

8-[(2S,SR)-4-[(2,6-dichlorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1031]
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[1032] To a mixture of 2,6-dichlorobenzyl bromide (23.99 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-1-yl)-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was added
Hunig’s base (0.052 mL. 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase
A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 44% B, 44-84% B over 20 minutes, then a 5 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. Calculated molecular weight 456.37. Analytical LC/MS
was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 0 1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water
with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 456.04;
Retention Time: 1.26 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100
%B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 456.03;
Retention Time: 2.56 min.

EXAMPLE 264

8-[(2S,5R)-4-benzyl-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1033]

[1034] To a mixture of (bromomethyl)benzene (17.10 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-1-yl)-5,6-
dihydro-1.5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was added
Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles; Mobile Phase
A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 28% B, 28-68% B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the product was 16.5 mg. Calculated
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molecular weight 387.487. Two analytical LC/MS injections were used to determine the final purity. Injection 1 conditions:
Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with
10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50
°C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220
nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 388.1; Retention Time: 2.16 min. Injection 2 conditions: Column:
Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1%
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient:
0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 2
results: Purity: 100.0 %; Observed Mass: 388.1; Retention Time: 1.14 min.

EXAMPLE 265

8-[(2S,5R)-4-[(2,6-dimethylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[1035]

[1036] To a mixture of 2-(bromomethyl)-1,3-dimethylbenzene (19.91 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piper-
azin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 43% B, 43-83% B over 20 minutes, then a 5 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 18.1
mg. Calculated molecular weight 415.541. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 100.0 %; Observed Mass: 416.16; Retention Time: 1.26 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 100.0 %; Observed Mass: 416.15; Retention Time: 2.53 min.

EXAMPLE 266

8-[(2S,5R)-4-[(2-chloro-3,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1037]
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[1038] To a mixture of 2-chloro-3,6-difluorobenzyl bromide (24.15 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 38% B, 38-78% B over 20 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 22.2
mg. Calculated molecular weight 457.91. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 458.06; Retention Time: 2.38 min. Injection 2 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
2 results: Purity: 100.0 %; Observed Mass: 458.06; Retention Time: 1.23 min.

EXAMPLE 267

8-[(2S,5R)-4-[(4-cyano-2,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1039]

[1040] To a mixture of 4-(bromomethyl)-3,5-difluorobenzonitrile (23.20 mg. 0.100 mmol) and 5-methyl-6-oxo-8-(pip-
erazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 25% B, 25-65% B over 25 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
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Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 16.8
mg. Calculated molecular weight 448.478. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 100.0 %; Observed Mass: 449.14; Retention Time: 1.12 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 100.0 %; Observed Mass: 449.12; Retention Time: 2.08 min.

EXAMPLE 268

8-[(2S,5R)-4-[(4-chloro-2,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1041]

[1042] To a mixture of 4-chloro-2,6-difluorobenzyl bromide (24.15 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 40 % B, 40-80 % B over 20 minutes, then a 4 minute hold at
100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 18.5
mg. Calculated molecular weight 457.91. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 458.05; Retention Time: 2.43 min. Injection 2 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
2 results: Purity: 100.0 %; Observed Mass: 458.07; Retention Time: 1.25 min.

EXAMPLE 269

8-[(2S,5R)-4-[(2-cyano-6-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1043]
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[1044] To a mixture of 2-(bromomethyl)-3-fluorobenzonitrile (21.40 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 24% B, 24-64% B over 25 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 19.6
mg. Calculated molecular weight 430.487. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 100.0 %; Observed Mass: 431.12; Retention Time: 1.14 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2
results: Purity: 100.0 %; Observed Mass: 431.1; Retention Time: 2.07 min.

EXAMPLE 270

8-[(2S,5R)-4-[bis(3-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1045]

[1046] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol), bis(3-fluorophenyl)methanol (66.1 mg, 0.300 mmol) and (cyanomethyl)tri-
methylphosphonium iodide (146.0 mg, 0.6 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.175 mL, 1.000
mmol). The reaction mixture was stirred at 110 °C for 5 hours. The crude reaction mixture was injected directly on 12 g
Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes. Product containing fractions were
combined and dried by vacuum. The resultant material was further purified via preparative LC/MS with the following
conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10
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mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute
hold at 43% B. 43-83% B over 22 minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing product were combined and dried
via centrifugal evaporation. The yield of the product was 11.6 mg. Calculated molecular weight 499.566. Analytical
LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 ace-
tonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 92.0 %; Observed
Mass: 500.18; Retention Time: 1.93 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7
mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.9 %; Observed
Mass: 500.15; Retention Time: 2.6 min.

EXAMPLE 271

8-[(2S,5R)-4-[(2,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1047]

[1048] To a mixture of 2-(bromomethyl)-1,3-difluorobenzene (20.70 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-S,b-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 34% B, 34-74% B over 20 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 17.2
mg. Calculated molecular weight 423.468. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 424.11; Retention Time: 2.26 min. Injection 2 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
2 results: Purity: 100.0 %; Observed Mass: 424.12; Retention Time: 1.11 min.

INTERMEDIATE 182

(2,6-difluorophenyl)(phenyl)methanol

[1049]
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[1050] (2,6-Difluorophenyl)(phenyl)methanol was prepared according to the general process used to prepare Inter-
mediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.45-7.40 (m,
2H), 7.40-7.35 (m, 2H), 7.34-7.22 (m, 2H, overlapping with residual chloroform), 6.98-6.88 (m, 2H), 6.27 (d, J=9.0 Hz, 1H).

EXAMPLE 272

8-[(2S,5R)-4-[(2,6-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[1051]

[1052] To the mixture of (2,6-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300 mmol), (cyanomethyl)trimethylphos-
phonium iodide (97.0 mg, 0.4 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.175
mL, 1.000 mmol). The reaction mixture was stirred at 110 °C for 5 hours. To the above reaction mixture was added extra
(cyanomethyl)trimethylphosphonium iodide (97.0 mg, 0.4 mmol), (2,6-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300
mmol) and Hunig’s base (0.14 mL, 0.8 mmol). The reaction mixture was stirred at 110 °C for another 2 hours. The crude
reaction mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in
hexanes. Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant
material was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5
acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 28% B, 28-68% B over 25 minutes, then
a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. The two diastereomers were separated under the above condition. The fractions containing the 2nd

eluent peak were combined and dried via centrifugal evaporation. The yield of the product as TFA salt was 6.0 mg.
Calculated molecular weight 499.566. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 99.1 %; Observed Mass: 500.16; Retention Time: 2 min. Injection 2 conditions: Column: Waters XBridge
C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.1
%; Observed Mass: 500.16; Retention Time: 2.64 min.
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EXAMPLE 273

8-[(2S,SR)-4-[(2,6-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile, TFA

[1053]

[1054] Example 273 was prepared and separated according to the general procedure used to prepare Example 272.
Example 273 was collected as the 1st eluent peak. The yield of the product as a TFA salt was 7.7 mg. Calculated
molecular weight 499.566. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1
results: Purity: 98.9 %; Observed Mass: 500.14; Retention Time: 2.63 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid;
Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B
over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity:
99.1 %; Observed Mass: 500.15; Retention Time: 1.72 min.

INTERMEDIATE 183

(2,6-difluorophenyl)(4-fluorophenyl)methanol

[1055]

[1056] (2,6-Difluorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.39 (dd,
J=8.5, 5.4 Hz, 2H), 7.33-7.23 (m, 2H), 7.11-7.01 (m, 2H), 6.99-6.89 (m, 2H), 6.24 (d, J=8.9 Hz, 1H).

EXAMPLE 274

8-[(2S,SR)-4-[(2,6-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1057]
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[1058] To the mixture of (2,6-difluorophenyl)(4-fluorophenyl)methanol (71.5 mg, 0.300 mmol), (cyanomethyl)trimeth-
ylphosphonium iodide (97.0 mg, 0.4 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.175
mL, 1.000 mmol). The reaction mixture was stirred at 110 °C for 5 hours. Next, additional (cyanomethyl)trimethylphos-
phonium iodide (97.0 mg, 0.4 mmol), (2,6-difluorophenyl)(4-fluorophenyl)methanol (71.5 mg, 0.300 mmol) and Hunig’s
base (0.14 mL, 0.8 mmol) were added. The reaction mixture was stirred at 110 °C for another 2 hours. The crude reaction
mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes.
Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant material
was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:
water with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 34% B, 34-74% B over 25 minutes, then a 4 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. The two diastereomers were separated under the above condition. The fractions containing the 2nd eluent peak
were combined and dried via centrifugal evaporation. The yield of the product as TFA salt was 9.2 mg. Calculated
molecular weight 517.556. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results:
Purity: 99.1 %; Observed Mass: 518.17; Retention Time: 2.15 min. Injection 2 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 99.0
%; Observed Mass: 518.16; Retention Time: 2.65 min.

EXAMPLE 275

8-[(2S,SR)-4-[(2,6-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyndine-2-carbonitrile

[1059]

[1060] Example 275 was prepared and separated according to the general procedure used to prepare Example 274.
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Example 275 was collected as the 1st eluent peak. The yield of the product as TFA salt was 10.4 mg. Calculated molecular
weight 517.556. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge
C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile
Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3
min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.4
%; Observed Mass: 518.16; Retention Time: 1.85 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3
50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a
0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 97.3 %; Observed
Mass: 518.16; Retention Time: 2.64 min.

INTERMEDIATE 184

(2,3-difluorophenyl)(phenyl)methanol

[1061]

[1062] (2,3-Difluorophenyl)(phenyl)methanol was prepared according to the general process used to prepare Inter-
mediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.45-7.42 (m,
2H), 7.40-7.35 (m, 2H), 7.35-7.29 (m, 2H), 7.16-7.03 (m, 2H), 6.19 (d, J=3.8 Hz, 1H).

EXAMPLE 276

8-[(2S,5R)-4-[(2,3-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[1063]

[1064] To the mixture of (2,3-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300 mmol), (cyanomethyl)trimethylphos-
phonium iodide (97.0 mg, 0.4 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.175
mL, 1.000 mmol). The reaction mixture was stirred at 110 °C for 5 hours. To the above reaction mixture was added extra
(cyanomethyl)trimethylphosphonium iodide (97.0 mg, 0.4 mmol), (2,3-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300
mmol) and Hunig’s base (0.14 mL, 0.8 mmol). The reaction mixture was stirred at 110 °C for another 2 hours. The crude
material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:
water with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 28% B, 28-68% B over 24 minutes, then a 4 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diaster-
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eomeric product was 14.2 mg. Calculated molecular weight 499.566. Analytical LC/MS was used to determine the final
purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95
acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 96.7 %; Observed Mass: 500.17; Retention Time: 2.65 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 93.7 %; Observed Mass: 500.16; Retention Time: 1.97 min.

EXAMPLE 277

8-[(2S,SR)-4-[(2,4-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1065]

[1066] To a mixture of 1-(bromomethyl)-2,4-difluorobenzene (20.70 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 36% B, 36-76% B over 20 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 20.6
mg. Calculated molecular weight 423.468. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 2.19 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 100.0 %; Observed Mass: 424.11; Retention Time: 1.19 min.

EXAMPLE 278

8-[(2S,5R)-2,5-dimethyl-4-{[6-(trifluoromethyl)pyridin-2-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1067]
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[1068] To a mixture of 2-(chloromethyl)-6-(trifluoromethyl)pyridine (19.56 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(pip-
erazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 31% B, 31-71% B over 20 minutes, then a 5 minute hold at 100
% B: Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 20.1
mg. Calculated molecular weight 456.473. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection
1 results: Purity: 100.0 %; Observed Mass: 457.11; Retention Time: 1.24 min. Injection 2 conditions: Column: Waters
XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2
results: Purity: 100.0 %; Observed Mass: 457.12; Retention Time: 2.2 min.

EXAMPLE 279

8-[(2S,5R)-2,5-dimethyl-4-{[2-methyl-6-(trifluoromethyl)pyridin-3-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1069]

[1070] To a mixture of 3-(chloromethyl)-2-methyl-6-(trifluoromethyl)pyridine (20.96 mg, 0.100 mmol) and 5-methyl-6-
oxo-8-(piperazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile
(0.3 mL) was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude
material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 36% B, 36-76% B over 20 minutes, then a 4 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
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signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product
was 20.5 mg. Calculated molecular weight 470.5. Analytical LC/MS was used to determine the final purity. Injection 1
conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 99.4 %; Observed Mass: 471.13; Retention Time: 1.27 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2
results: Purity: 100.0 %; Observed Mass: 471.14; Retention Time: 2.32 min.

EXAMPLE 280

8-[(2S,SR)-4-{ [2-methoxy-6-(trifluoromethyl)pyridin-4-yl]methyl }-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1071]

[1072] To a mixture of 4-(bromomethyl)-2-methoxy-6-(trifluoromethyl)pyridine (27.0 mg, 0.100 mmol) and 5-methyl-
6-oxo-8-(piperazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in ace-
tonitrile (0.3 mL) was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The
crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 42% B, 42-82% B over 20 minutes, then
a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
the product was 21.4 mg. Calculated molecular weight 486.499. Analytical LC/MS was used to determine the final purity.
Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 487.11; Retention Time: 2.5 min. Injection
2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 487.13; Retention Time: 1.41 min.

EXAMPLE 281

8-[(2S,SR)-4-{ [2-chloro-6-(trifluoromethyl)pyridin-3-yl]methyl }-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1073]
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[1074] To a mixture of 2-chloro-3-(chloromethyl)-6-(trifluoromethyl)pyridine (23.00 mg, 0.100 mmol) and 5-methyl-6-
oxo-8-(piperazin-1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile
(0.3 mL) was added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude
material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 39% B, 39-79% B over 20 minutes, then a 4 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product
was 20.2 mg. Calculated molecular weight 490.92. Analytical LC/MS was used to determine the final purity. Injection 1
conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50
°C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 99.5 %; Observed Mass: 491.07; Retention Time: 1.4 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2
results: Purity: 100.0 %; Observed Mass: 491.08; Retention Time: 2.43 min.

EXAMPLE 282

8-[(2S,5R)-4-[(3-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1075]

[1076] To the mixture of (3-chlorophenyl)(phenyl)methanol (42.6 mg, 0.195 mmol), (cyanomethyl)trimethylphospho-
nium iodide (63.2 mg, 0.26 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile, TFA (44.6 mg, 60 %wt, 0.065 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.114 mL,
0.65 mmol). The reaction mixture was stirred at 110 °C for 5 hours. The crude material was purified via preparative
LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95
acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 50 % B, 50-90 % B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate:
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20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of diastereomeric product was 7.4 mg.
Calculated molecular weight 498.03. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 99.4 %; Observed Mass: 498.12; Retention Time: 2.74 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 98.1 %; Observed Mass: 498.13; Retention Time: 1.83 min.

INTERMEDIATE 185

(2,4-difluorophenyl)(phenyl)methanol

[1077]

[1078] (2,4-difluorophenyl)(phenyl)methanol was prepared according to the general process used to prepare Inter-
mediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.50 (td, J=8.4,
6.6 Hz, 1H), 7.44-7.35 (m, 4H), 7.34-7.29 (m, 1H), 6.94-6.87 (m, 1H), 6.83-6.77 (m, 1H), 6.13 (d, J=3.8 Hz, 1H).

EXAMPLE 283

8-[(2S,5R)-4-[(2,4-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[1079]

[1080] To the mixture of (2,4-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300 mmol), (cyanomethyl)trimethylphos-
phonium iodide (97.0 mg, 0.4 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.175
mL, 1.000 mmol). The reaction mixture was stirred at 110 °C for 5 hours. To the above reaction mixture was added extra
(cyanomethyl)trimethylphosphonium iodide (97.0 mg, 0.4 mmol), (2,4-difluorophenyl)(phenyl)methanol (66.1 mg, 0.300
mmol) and Hunig’s base (0.14 mL, 0.8 mmol). The reaction mixture was stirred at 100 °C for another 12 hours. The
crude reaction mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate
in hexanes. Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant
material was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
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acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 48% B, 48-88% B over 20 minutes, then
a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
diastereomeric product was 20.3 mg. Calculated molecular weight 499.566. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.2 %; Observed Mass: 500.16; Retention Time: 1.88 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 98.6%; Observed Mass: 500.16; Retention Time: 2.67 min.

INTERMEDIATE 186

(2-fluorophenyl)(4-fluorophenyl)methanol

[1081]

[1082] (2-fluorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare In-
termediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.51 (td, J=7.6,
1.7 Hz, 1H), 7.39 (dd, J=8.6, 5.4 Hz, 2H), 7.32-7.26 (m, 1H), 7.18 (td, J=7.6, 1.1 Hz, 1H), 7.08-7.00 (m, 3H), 6.15 (d,
J=3.8 Hz, 1H), 2.35 (d, J=4.0 Hz, 1H).

EXAMPLE 284

8-[(2S,5R)-4-[(2-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1083]

[1084] To the mixture of (2-fluorophenyl)(4-fluorophenyl)methanol (49.5 mg, 0.225 mmol), (cyanomethyl)trimethyl-
phosphonium iodide (72.9 mg, 0.300 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (51.4 mg, 60 %wt, 0.075 mmol) in propanenitrile (0.3 mL) was added Hunig’s base
(0.131 mL, 0.750 mmol). The reaction mixture was stirred at 110 °C for 5 hours. Next, additional (cyanomethyl)trimeth-
ylphosphonium iodide (72.9 mg, 0.300 mmol), (2-fluorophenyl)(4-fluorophenyl)methanol (49.5 mg, 0.225 mmol) and
Hunig’s base (0.105 mL, 0.60 mmol) were added. The reaction mixture was stirred at 100 °C for another 12 hours. The
crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
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acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 44% B, 44-84% B over 22 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
the diastereomeric product was 12.2 mg. Calculated molecular weight 499.566. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 98.6 %; Observed Mass: 500.16; Retention Time: 1.83 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 99.0 %; Observed Mass: 500.15; Retention Time: 2.64 min.

INTERMEDIATE 187

(2-fluorophenyl)(phenyl)methanol

[1085]

[1086] (2-Fluorophenyl)(phenyl)methanol was prepared according to the general process used to prepare Intermediate
153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.53 (td, J=7.6, 1.8 Hz,
1H), 7.43 (d, J=7.6, 2H), 7.40-7.33 (m, 2H), 7.32-7.23 (m, 3H), 7.18 (td, J=7.6, 1.1 Hz, 1H), 7.04 (ddd, J=10.5, 8.3, 1.1
Hz, 1H), 6.18 (d, J=4.1 Hz, 1H), 2.29 (dd, J=4.2, 0.8 Hz, 1H).

EXAMPLE 285

8-[(2S,5R)-4-[(2-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1087]

[1088] To the mixture of (2-fluorophenyl)(phenyl)methanol (39.4 mg, 0.195 mmol), (cyanomethyl)trimethylphosphoni-
um iodide (63.2 mg, 0.26 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile, TFA (44.6 mg, 60 %wt, 0.065 mmol) in propanenitrile (0.3 mL) was added Hunig’s base (0.114 mL,
0.65 mmol). The reaction mixture was stirred at 110 °C for 5 hours. To the above reaction mixture was added extra
(cyanomethyl)trimethylphosphonium iodide (63.2 mg, 0.26 mmol), (2-fluorophenyl)(phenyl)methanol (39.4 mg, 0.195
mmol) and Hunig’s base (0.091 mL, 0.52 mmol). The reaction mixture was stirred at 100 °C for another 12 hours. The
crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
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acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 41% B, 41-81% B over 25 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
the diastereomeric product was 14.7 mg. Calculated molecular weight 481.575. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 482.18; Retention Time: 2.63 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 98.0 %; Observed Mass: 482.18; Retention Time: 1.73 min.

EXAMPLE 286

8-[(2S,5R)-4-[(2,3-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1089]

[1090] To a mixture of 1-(bromomethyl)-2,3-difluorobenzene (20.70 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 36% B, 36-76% B over 20 minutes, then a 4 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the product was 18.6
mg. Calculated molecular weight 423.468. Analytical LC/MS was used to determine the final purity. Injection 1 conditions:
Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220
nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 2.33 min. Injection 2 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 1.16 min.

EXAMPLE 287

8-[(2S,5R)-4-[(2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[1091]
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[1092] To a mixture of 1-(bromomethyl)-2-fluorobenzene (18.90 mg, 0.100 mmol) and 5-methyl-6-oxo-8-(piperazin-1-
yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (34.0 mg, 60 %wt, 0.05 mmol) in acetonitrile (0.3 mL) was added
Hunig’s base (0.052 mL, 0.300 mmol). The mixture was stirred at 55 °C for 2 hours. The crude material was purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase
A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 29% B, 29-69% B over 25 minutes, then a 4 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the product was 20.2 mg. Calculated
molecular weight 405.477. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column:
Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100
%B over 3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results:
Purity: 100.0 %; Observed Mass: 406.14; Retention Time: 1.12 min. Injection 2 conditions: Column: Waters XBridge
C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity:
100.0 %; Observed Mass: 406.14; Retention Time: 2.3 min.

INTERMEDIATE 188

(3,5-difluorophenyl)(phenyl)methanol

[1093]

[1094] (3,5-difluorophenyl)(phenyl)methanol was prepared according to the general process used to prepare Inter-
mediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl) methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.43-7.31 (m,
5H), 6.98-6.90 (m, 2H), 6.71 (tt, J=8.9, 2.3 Hz, 1H), 5.80 (s, 1H).

EXAMPLE 288

8-((2S,5R)-4-[(3,5-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[1095]
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[1096] To the mixture of (3,5-difluorophenyl)(phenyl)methanol (26.4 mg, 0.120 mmol), (cyanomethyl)trimethylphos-
phonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL,
0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. To the above reaction mixture was added extra
(cyanomethyl)trimethylphosphonium iodide (194 mg, 0.8 mmol), (3,5-difluorophenyl)(phenyl)methanol (79.2 mg, 0.360
mmol) and Hunig’s base (0.21 mL, 1.2 mmol). The reaction mixture was stirred at 110 °C for another 12 hours. The
crude reaction mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate
in hexanes. Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant
material was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 45% B, 45-95% B over 20 minutes, then
a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by
MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of
the diastereomeric product was 11.9 mg. Calculated molecular weight 499.566. Analytical LC/MS was used to determine
the final purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 500.15, 500.15; Retention Time:
1.94, 1.99 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 500.18; Retention Time: 2.61 min.

INTERMEDIATE 189

(3,5-difluorophenyl)(4-fluorophenyl)methanol

[1097]

[1098] (3,5-difluorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.35-7.27
(m, 2H), 7.10-7.01 (m, 2H), 6.90 (dd, J=8.2, 1.8 Hz, 2H). 6.72 (tt, J=8.8, 2.3 Hz, 1H). 5.74 (s, 1H).
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EXAMPLE 289

8-[(2S,5R)-4-[(3,5-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1099]

[1100] To the mixture of (3,5-difluorophenyl)(4-fluorophenyl)methanol (28.6 mg, 0.120 mmol), (cyanomethyl)trimeth-
ylphosphonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105
mL, 0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphospho-
nium iodide (194 mg, 0.8 mmol), (3,5-difluorophenyl)(4-fluorophenyl)methanol (85.8 mg, 0.360 mmol) and Hunig’s base
(0.21 mL, 1.2 mmol) were added. The reaction mixture was stirred at 110 °C for another 12 hours. The crude reaction
mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes.
Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant material
was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 42% B, 42-82% B over 20 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diaster-
eomeric product was 11.6 mg. Calculated molecular weight 517.556. Analytical LC/MS was used to determine the final
purity. Injection 1 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95
acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 518.15; Retention Time: 2.61 min.
Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid;
Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection:
MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed Mass: 518.12, 518.12; Retention Time: 2.08, 2.11 min.

EXAMPLE 290

8-[(2S,5R)-4-[(3,5-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1101]



EP 3 814 348 B9

274

5

10

15

20

25

30

35

40

45

50

55

[1102] To a mixture of 1-(bromomethyl)-3,5-difluorobenzene (34.9 mg, 0.160 mmol) and 5-methyl-6-oxo-8-(piperazin-
1-yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (55 mg, 60 %wt, 0.08 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.084 mL, 0.480 mmol). The mixture was stirred at 55 °C for 1 hour. The crude material was purified
via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Gradient: a 0 minute hold at 36% B, 36-76% B over 23 minutes, then a 5 minute hold at 100 % B;
Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions
containing the product were combined and dried via centrifugal evaporation. The yield of the product was 28.0 mg.
Calculated molecular weight 423.468. Two analytical LC/MS injections were used to determine the final purity. Injection
1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min;
Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 2.35 min. Injection
2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Tem-
perature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection:
UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 1.16 min.

EXAMPLE 291

8-[(2S,5R)-4-[(3,4-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1103]

[1104] To a mixture of 4-(bromomethyl)-1,2-difluorobenzene (34.9 mg, 0.160 mmol) and 5-methyl-6-oxo-8-(piperazin-
1 -yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (55 mg, 60 %wt, 0.08 mmol) in acetonitrile (0.3 mL) was
added Hunig’s base (0.084 mL, 0.480 mmol). The mixture was stirred at 55 °C for 1 hour. The crude material was purified
via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Gradient: a 0 minute hold at 35% B, 35-75% B over 23 minutes, then a 5 minute hold at 100 % B;
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Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions
containing the product were combined and dried via centrifugal evaporation. The yield of the product was 27.4 mg.
Calculated molecular weight 423.468. Two analytical LC/MS injections were used to determine the final purity. Injection
1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate;
Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min;
Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 2.32 min. Injection
2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 ace-
tonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Tem-
perature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection:
UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 424.1; Retention Time: 1.18 min.

EXAMPLE 292

8-[(2S,5R)-4-[(3-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[1105]

[1106] To a mixture of 1-(bromomethyl)-3-fluorobenzene (38.6 mg, 0.200 mmol) and 5-methyl-6-oxo-8-(piperazin-1-
yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added
Hunig’s base (0.105 mL, 0.600 mmol). The mixture was stirred at 55 °C for 1 hour. The crude material was purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase
A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 32% B, 32-72% B over 25 minutes, then a 5 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the product was 37.4 mg. Calculated
molecular weight 405.477. Two analytical LC/MS injections were used to determine the final purity. Injection 1 conditions:
Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with
10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50
°C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220
nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 406.2; Retention Time: 2.27 min. Injection 2 conditions: Column:
Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1%
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient:
0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1
results: Purity: 100.0 %; Observed Mass: 406.2; Retention Time: 1.14 min.

INTERMEDIATE 190

(3-fluorophenyl)(4-fluorophenyl)methanol

[1107]
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[1108] (3-Fluorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl) methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.38-7.29
(m, 3H), 7.17-7.10 (m, 2H), 7.08-7.02 (m, 2H), 7.01-6.96 (m, 1H), 5.84 (d, J=34 Hz, 1H), 2.26 (d, J=3.5 Hz, 1H).

EXAMPLE 293

8-[(2S,SR)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1109]

[1110] To the mixture of (3-fluorophenyl)(4-fluorophenyl)methanol (26.4 mg, 0.120 mmol), (cyanomethyl)trimethyl-
phosphonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105
mL, 0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphospho-
nium iodide (194 mg, 0.8 mmol), (3-fluorophenyl)(4-fluorophenyl)methanol (79.2 mg, 0.360 mmol) and Hunig’s base
(0.21 mL, 1.2 mmol) were added. The reaction mixture was stirred at 110 °C for another 12 hours. The crude reaction
mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes.
Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant material
was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 41% B, 41-81% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diaster-
eomeric product was 20.9 mg. Calculated molecular weight 499.566. Two analytical LC/MS injections were used to
determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 500.2; Retention
Time: 2.57 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trif-
luoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow:
1.0 mL/min; Detection: UV at 220 nm. Injection 2 results: Purity: 95.2 %; Observed Mass: 500.2; Retention Time: 1.81 min.

INTERMEDIATE 191

(4-fluorophenyl)(4-(trifluoromethyl)phenyl)methanol

[1111]
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[1112] (4-fluorophenyl)(4-(trifluoromethyl)phenyl)methanol was prepared according to the general process used to
prepare Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.61
(d, J=8.1 Hz, 2H), 7.50 (d, J=8.5 Hz, 2H), 7.38-7.29 (m, 2H), 7.10-6.98 (m, 2H), 5.88 (s, 1H).

EXAMPLE 294

8-[(2S,5R)-4-[(4-fluorophenyl)[4-(trifluoromethyl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1113]

[1114] To the mixture of (4-fluorophenyl)(4-(trifluoromethyl)phenyl)methanol (32.4 mg, 0.120 mmol), (cyanomethyl)tri-
methylphosphonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base
(0.105 mL, 0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethyl-
phosphonium iodide (194 mg, 0.8 mmol), (4-fluorophenyl)(4-(trifluoromethyl)phenyl)methanol (97.2 mg, 0.360 mmol)
and Hunig’s base (0.21 mL, 1.2 mmol) were added. The reaction mixture was stirred at 110 °C for another 12 hours.
The crude reaction mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl
acetate in hexanes. Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The
resultant material was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 46% B, 46-86% B over 25
minutes, then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was
triggered by MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation.
The yield of the diastereomeric product was 16.8 mg. Calculated molecular weight 549.574. Two analytical LC/MS
injections were used to determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1
3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B:
95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then
a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed
Mass: 550.2; Retention Time: 2.71 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm,
1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 ace-
tonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute
hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 550.2;
Retention Time: 2.10 min.
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INTERMEDIATE 192

(4-fluorophenyl)(p-tolyl)methanol

[1115]

[1116] (4-Fluorophenyl)(p-tolyl)methanol was prepared according to the general process used to prepare Intermediate
153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (500 MHz, CHLOROFORM-d) δ 7.40-7.32 (m, 2H), 7.26
(d, J=8.1 Hz, 2H), 7.17 (d, J=7.8 Hz, 2H), 7.08-6.97 (m, 2H), 5.83 (d, J=1.8 Hz, 1H), 2.16 (d, J=3.2 Hz, 1H).

EXAMPLE 295

8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1117]

[1118] To the mixture of (4-fluorophenyl)(p-tolyl)methanol (26.0 mg, 0.120 mmol), (cyanomethyl)trimethylphosphonium
iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL, 0.6 mmol).
The reaction mixture was stirred at 110 °C for 2 hours. To the above reaction mixture was added extra (cyanomethyl)tri-
methylphosphonium iodide (48.6 mg, 0.2 mmol), (4-fluorophenyl)(p-tolyl)methanol (13.0 mg, 0.060 mmol) and Hunig’s
base (0.052 mL, 0.3 mmol). The reaction mixture was stirred at 110 °C for another 12 hours. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with
0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 20 % B, 20-60 % B over 25 minutes, then a 5 minute hold at 100
% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by UV signals. Fractions
containing the product were combined and dried via centrifugal evaporation. The yield of the diastereomeric product as
TFA salt was 47.1 mg. Calculated molecular weight 495.602. Two analytical LC/MS injections were used to determine
the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM
ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B;
Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 94.3 %; Observed Mass: 496.2; Retention Time:
2.55 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min;
Detection: UV at 220 nm. Injection 2 results: Purity: 95.6 %; Observed Mass: 496.2; Retention Time: 1.75 min.
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EXAMPLE 296

8-[(2S,5R)-4-[(3-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1119]

[1120] To the mixture of (3-fluorophenyl)(phenyl)methanol (24.27 mg, 0.120 mmol), (cyanomethyl)trimethylphospho-
nium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL, 0.6
mmol). The reaction mixture was stirred at 110 °C for 2 hours. To the above reaction mixture was added extra (cyanome-
thyl)trimethylphosphonium iodide (48.6 mg, 0.2 mmol), (3-fluorophenyl)(phenyl)methanol (12.1 mg, 0.060 mmol) and
Hunig’s base (0.052 mL, 0.3 mmol). The reaction mixture was stirred at 110 °C for another 12 hours. The crude material
was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 42% B, 42-82% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diaster-
eomeric product was 15.9 mg. Calculated molecular weight 481.575. Two analytical LC/MS injections were used to
determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 482.2; Retention
Time: 2.57 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trif-
luoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow:
1.0 mL/min; Detection: UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 482.2; Retention Time: 1.68
min.

EXAMPLE 297

8-[(2S,5R)-4-[(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[1121]
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[1122] To a mixture of 1-(bromomethyl)-4-fluorobenzene (30.2 mg, 0.160 mmol) and 5-methyl-6-oxo-8-(piperazin-1-
yl)-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (55 mg, 60 %wt, 0.08 mmol) in acetonitrile (0.3 mL) was added
Hunig’s base (0.084 mL, 0.480 mmol). The mixture was stirred at 55 °C for 1 hour. The crude material was purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase
A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 35% B, 35-75% B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate:
20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing
the product were combined and dried via centrifugal evaporation. The yield of the product was 28.4 mg. Calculated
molecular weight 405.477. Two analytical LC/MS injections were used to determine the final purity. Injection 1 conditions:
Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with
10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50
°C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220
nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 406.1; Retention Time: 2.25 min. Injection 2 conditions: Column:
Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1%
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient:
0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 2
results: Purity: 100.0 %; Observed Mass: 406.2; Retention Time: 1.13 min.

EXAMPLE 298

8-((2S,5R)-4-((4-chlorophenyl)(4-cyanophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl -6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1123]

[1124] To the mixture of 4-((4-chlorophenyl)(hydroxy)methyl)benzonitrile (27.3 mg, 0.120 mmol), (cyanomethyl)tri-
methylphosphonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base
(0.105 mL, 0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethyl-
phosphonium iodide (97.2 mg, 0.4 mmol), 4-((4-chlorophenyl)(hydroxy)methyl)benzonitrile (54.6 mg, 0.240 mmol) and
Hunig’s base (0.105 mL, 0.6 mmol) were added. The reaction mixture was stirred at 110 °C for another 12 hours. The
crude reaction mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate
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in hexanes. Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant
material was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 40 % B, 40-80 % B over 20 minutes,
then a 5 minute hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered
by MS and UV signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield
of the diastereomeric product was 11.1 mg. Calculated molecular weight 506.585. Two analytical LC/MS injections were
used to determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-
mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 ace-
tonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75
minute hold at 100 % B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass:
507.2; Retention Time: 2.40 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm
particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water
with 0.1% trifluoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 507.2; Retention
Time: 1.86 min.

EXAMPLE 299

8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1125]

[1126] To the mixture of (4-chlorophenyl)(p-tolyl)methanol (28.5 mg, 0.120 mmol), (cyanomethyl)trimethylphosphoni-
um iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105 mL, 0.6
mmol). The reaction mixture was stirred at 110 °C for 2 hours. To the above reaction mixture was added extra (cyanome-
thyl)trimethylphosphonium iodide (48.6 mg, 0.2 mmol), (4-chlorophenyl)(p-tolyl)methanol (28.5 mg, 0.120 mmol) and
Hunig’s base (0.052 mL, 0.3 mmol). The reaction mixture was stirred at 110 °C for another 12 hours. The crude reaction
mixture was injected directly on 12 g Si-RediSep Rf for flash chromatography by 20-100 % ethyl acetate in hexanes.
Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant material
was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 51% B, 51-91% B over 25 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diaster-
eomeric product was 23.6 mg. Calculated molecular weight 512.05. Two analytical LC/MS injections were used to
determine the final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with
10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100
% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 512.2; Retention
Time: 2.83 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trif-
luoroacetic acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow:
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1.0 mL/min; Detection: UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 512.2; Retention Time: 1.86
min.

INTERMEDIATE 193

(4-chlorophenyl)(4-fluorophenyl)methanol

[1127]

[1128] (4-Chlorophenyl)(4-fluorophenyl)methanol was prepared according to the general process used to prepare
Intermediate 153, (4-chlorophenyl)(3-fluoropyridin-2-yl)methanol. 1H NMR (400 MHz, CHLOROFORM-d) δ 7.40-7.29
(m, 6H), 7.09-6.98 (m, 2H), 5.82 (s, 1H), 2.23 (br d, J=2.5 Hz, 1H).

EXAMPLE 300

8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1129]

[1130] To the mixture of (4-chlorophenyl)(4-fluorophenyl)methanol (28.4 mg, 0.120 mmol), (cyanomethyl)trimethyl-
phosphonium iodide (48.6 mg, 0.2 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1 ,5-
naphthyridine-2-carbonitrile, TFA (68.6 mg, 60 %wt, 0.1 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.105
mL, 0.6 mmol). The reaction mixture was stirred at 110 °C for 2 hours. Next, additional (cyanomethyl)trimethylphospho-
nium iodide (48.6 mg, 0.2 mmol), (4-chlorophenyl)(4-fluorophenyl)methanol (28.4 mg, 0.120 mmol) and Hunig’s base
(0.052 mL, 0.3 mmol) were added. The reaction mixture was stirred at 110 °C for another 12 hours. The crude material
was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 45% B, 45-85% B over 27 minutes, then a 5 minute
hold at 100 % B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. The yield of the diastereomeric
product was 14.1 mg. Calculated molecular weight 516.02. Two analytical LC/MS injections were used to determine the
final purity. Injection 1 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7 mm particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM
ammonium acetate; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B;
Flow: 1.0 mL/min; Detection: UV at 220 nm. Injection 1 results: Purity: 100.0 %; Observed Mass: 516.2; Retention Time:
2.72 min. Injection 2 conditions: Column: Waters Acquity UPLC BEH C18, 2.1 3 50 mm, 1.7-mm particles; Mobile Phase
A: 5:95 acetonitrile:water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0-100 % B over 3 minutes, then a 0.75 minute hold at 100 % B; Flow: 1.0 mL/min;
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Detection: UV at 220 nm. Injection 2 results: Purity: 100.0 %; Observed Mass: 516.2; Retention Time: 1.90 min.

EXAMPLE 301

8-[(2S,5R)-4-[bis(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1131]

[1132] To the mixture of (cyanomethyl)trimethylphosphonium iodide (46.2 mg, 0.19 mmol), di-p-tolylmethanol (23.46
mg, 0.108 mmol), and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile, TFA (72.4 mg, 54%wt, 0.095 mmol) in acetonitrile (0.3 mL) was added Hunig’s base (0.10 mL, 0.57 mmol). The
reaction mixture was stirred at 110 °C for 2 hours. The crude material was purified via preparative LC/MS with the
following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a
0 minute hold at 55% B, 55-95% B over 20 minutes, then a 4 minute hold at 100 % B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were
combined and dried via centrifugal evaporation. The yield of the product was 23.4 mg. Calculated molecular weight
491.639. Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 492.21; Retention Time: 2.77 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %;
Observed Mass: 492.2; Retention Time: 1.71 min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J = 8.5 Hz, 1 H),
8.04-8.09 (m, 1 H), 7.81 (s, 4 H), 7.57-7.63 (m, 2 H), 7.12-7.19 (m, 2 H), 6.00 (s, 1 H), 4.82 (s, 1 H), 4.52-4.63 (m, 1 H),
3.64-3.76 (m, 1 H), 3.51-3.58 (m, 4 H), 2.99-3.10 (m, 1 H), 2.86 (br d, J = 8.5 Hz, 1 H), 2.28-2.37 (m, 1 H), 1.31 (d, J =
6.5 Hz, 3 H), 1.07 (d, J = 6.5 Hz, 3 H). 13C NMR (100.66 MHz, DMSO-d6) δ ppm 162.4, 160.9, 159.9, 153.5, 148.0,
138.7, 138.6, 135.0, 132.6, 129.3 (d, J = 8.0 Hz), 128.8 (d, J = 10.0 Hz), 124.0, 122.8, 118.6, 117.5, 115.6, 115.4, 109.8,
104.8, 69.0, 51.8, 49.4, 48.9, 47.2, 28.6, 13.4, 7.4.

EXAMPLE 302

8-((2S,5R)-4-((4-chlorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1133]
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[1134] To the mixture of 1-(bromo(4-chlorophenyl)methyl)-4-fluorobenzene (359 mg, 1.2 mmol) and 8-((2S,5R)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (288 mg, 0.7 mmol) in ace-
tonitrile (4 mL) was added Hunig’s base (0.734 mL, 4.20 mmol). The reaction was stirred at 55 °C for 16 hours. The
crude reaction mixture was partitioned between DCM /NaHCO3 (aq). The residue from the concentrated organic layer
was charged on to 40g-Si-RediSepRf for flash chromatography and eluted with 20-100% ethyl acetate in hexanes.
Fractions containing the diastereomeric product mixture were combined and dried by vacuum. The resultant material
was further purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 53% B, 53-93% B over 20 minutes, then a 4 minute
hold at 100% B: Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the diastereomeric product were combined and dried via centrifugal evaporation.
[1135] The dried product was separated into two diastereomers by using SFC-chiral chromatography with the following
conditions: Column: Chiral AD, 30 3 250 mm. 5 micron particles; Mobile Phase: 70% CO2/ 30% IPA w/0.1%DEA; Flow
Rate: 100 mL/min; Column Temperature: 25°C; Detector Wavelength: 220nm. The title compound was collected as the
1st eluent peak, >95% de.
[1136] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 516.18; Retention Time: 2.59 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %;
Observed Mass: 516.22; Retention Time: 2.07 min.

EXAMPLE 303

8-((2S,5R)-4-((4-chlorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1137]
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[1138] Example 303 was prepared and purified according to the general procedures for Example 302. Example 303
was collected as the 2nd eluent peak, >95% de.
[1139] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 97.5
%; Observed Mass: 516.22; Retention Time: 2.6 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3
50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5
acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 98.0 %; Observed
Mass: 515.91; Retention Time: 2.07 min.

EXAMPLE 304

8-((2S,5R)-4-((2-fluorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1140]

[1141] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (97 mg, 0.3 mmol), (cyanomethyl) trimethylphosphonium iodide (182 mg, 0.750 mmol) and (2-fluorophenyl)(4-
fluorophenyl)methanol (92 mg, 0.420 mmol) in acetonitrile (909 mL)) was added Hunig’s base (236 mL, 1.350 mmol).
The reaction mixture was stirred on microwave synthesizer at 110 °C for 2 hours. To the reaction mixture was added
extra (cyanomethyl) trimethylphosphonium iodide (182 mg, 0.750 mmol), (2-fluorophenyl)(4-fluorophenyl)methanol (92
mg, 0.420 mmol) and Hunig’s base (0.184 mL, 1.050 mmol). The reaction was stirred at 110 °C for another 2 hours.
The crude reaction mixture was partitioned in to DCM /NaHCO3 (aq). The residue from the concentrated organic layer
was charged on 24 g-Si-RediSep Rf for flash chromatography by 20-100% ethyl acetate in hexanes. Product containing
fractions were combined and dried by vacuum. The yield of the diastereomeric product was 110 mg. The diastereomeric
material was resolved into two diastereomers by using SFC-chiral chromatography with the following conditions: Column:
Chiralpak IC, 21 3 250 mm, 5 micron particles; Mobile Phase: 35%IPA / 65% CO2; Flow Conditions: 45 mL/min, 150
Bar; Column Temperature: 40 °C; Detector Wavelength: 225 nm. The title compound was collected as the 1st eluent
peak, >99.5% de. The yield of the homochiral product was 46 mg.
[1142] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 500.19; Retention Time: 2.43 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 95.2 %;
Observed Mass: 500.14; Retention Time: 1.88 min.
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EXAMPLE 305

8-((2S,5R)-4-((2-fluorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1143]

[1144] Example 305 was prepared and purified according to the general procedures for preparing Example 304.
Example 305 was collected as the 2nd eluent peak, 97.4% de. The yield of the homochiral product was 39 mg.
[1145] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 500.2; Retention Time: 2.41 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 95.2 %;
Observed Mass: 500.17; Retention Time: 1.92 min.

EXAMPLE 306

8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1146]

[1147] To a solution of 4-((4-fluorophenyl)(hydroxy)methyl)benzonitrile (4.91 g, 21.18 mmol) in DCM (52.4 ml) and
DMF (0.524 ml) at -20 °C was added thionyl bromide (2.171 ml, 27.5 mmol). The mixture was stirred at room temperature
for 16 hours. The reaction mixture was extracted with pH 7.4 phosphate buffer/EtOAc twice and then extracted with
brine/EtOAc; the organic layer was dried with MgSO4 then concentrated by vacuum to obtain bromobenzhydral, 4-(bro-
mo(4-fluorophenyl)methyl)benzonitrile (6.3 g, 21.28 mmol).
[1148] To a mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
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bonitrile (6.27 g, 21.1 mmol) and 4-(bromo(4-fluorophenyl)methyl)benzonitrile (6.25 g, 21.10 mmol) in acetonitrile (140
ml) was added Hunig’s base (18.43 ml, 106 mmol). The mixture was stirred at 55 °C for 24 hours. The crude reaction
mixture was partitioned between DCM and NaHCO3 (aq). The residue from concentrated organic layer was charged on
220 g-Si-RediSep Rf for flash chromatography by 20-100% ethyl acetate in hexanes. Product containing fractions were
combined and dried by vacuum. The yield of the diastereomeric product was 7.8 gram. The diastereomeric material was
resolved into two diastereomers by using SFC-chiral chromatography with the following conditions: Column: Cellulose-
4 (5 3 25 cm, 5 mm, #548090); Mobile Phase: CO2/MeOH:MeCN (1:1) w 0.1% NH4OH (60/40); Flow Conditions: 340
mL/min, 100 Bar; Column Temperature: 35 °C; Detector Wavelength: 220 nm. The title compound was collected as the
2nd eluent peak, >99.5% de. The yield of the homochiral product was 3.4 gram.
[1149] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters Aquity BEH
C18 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 100% Water/ 0.05% TFA; Mobile Phase B: 100% Acetonitrile/0.05%
TFA; Temperature: 50 °C; Gradient: 2 %B to 98 %B over 1.5 min, then a 1.50 min hold at 98 %B; Flow: 0.8 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 507.30; Retention Time: 1.75 min.

EXAMPLE 307

8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1150]

[1151] Example 307 was prepared and purified according to the general procedures for preparing Example 306.
Example 307 was collected as the 1st eluent peak, >99.5% de. The yield of the homochiral product was 3.3 gram.
[1152] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters Aquity BEH
C18 2.1 3 50 mm, 1.7 mm particles; Mobile Phase A: 100% water/ 0.05% TFA; Mobile Phase B: 100% acetonitrile/0.05%
TFA; Temperature: 50 °C; Gradient: 2 %B to 98 %B over 1.5 min, then a 1.50 min hold at 98 %B; Flow: 0.8 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %; Observed Mass: 507.30; Retention Time: 1.76 min.

EXAMPLES 308 AND 309

8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile

[1153]
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[1154] To the mixture of 1-(1-bromoethyl)-4-fluorobenzene (579 mg, 2.85 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (485 mg, 1.5 mmol) in acetonitrile (4 mL) was added
Hunig’s base (1.048 mL, 6.00 mmol). The reaction mixture was stirred at 55 °C for 16 hours. The crude reaction mixture
was partitioned into DCM /NaHCO3 (aq). The residue from the concentrated organic layer was charged on 40 g-Si-
RediSep Rf for flash chromatography using 20-100% ethyl acetate in hexanes. Product containing fractions were com-
bined and dried by vacuum. The yield of the diastereomeric product was 480 mg. The diastereomeric product was
resolved into two diastereomers by using SFC-chiral chromatography with the following conditions: Column: Chiralpak
IF, 30 3 250 mm. 5 micron particles; Mobile Phase: 20% MeOH/ 80% CO2 w/0.1%NH4OH; Flow Rate: 85 mL/min, 150
Bar; Column Temperature: 40 °C; Detector wavelength: 226 nm. The yield of the 1st eluting diastereomer (100% de)
was 142 mg. The yield of the 2nd eluting diastereomer (97% de) was 161 mg.
[1155] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over
3 min, then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity:
100.0 %; Observed Mass: 420.2; Retention Time: 2.06 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1
mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %;
Observed Mass: 420.2; Retention Time: 1.18 min.

EXAMPLE 310

8-((2S,5R)-4-((4-cyanophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile, TFA salt

[1156]

[1157] To the mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (285 mg, 0.958 mmol), (cyanomethyl) trimethylphosphonium iodide (466 mg, 1.916 mmol), and 4-(hydroxy(p-
tolyl)methyl) benzonitrile (262 mg, 1.150 mmol) in acetonitrile (4 mL)) was added Hunig’s base (0.837 mL, 4.79 mmol).
The reaction mixture was stirred on a microwave synthesizer at 110 °C for 2 hours. To the above reaction mixture was
added extra (cyanomethyl) trimethylphosphonium iodide (466 mg, 1.916 mmol), 4-(hydroxy(p-tolyl)methyl) benzonitrile
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(262 mg, 1.150 mmol), and Hunig’s base (0.502 mL, 2.87 mmol). The reaction mixture was stirred at 110 °C for another
2 hours. The crude reaction mixture was partitioned into aqueous DCM/NaHCO3 (aq.) The residue from concentrated
organic layer was charged on 40g-Si-RediSepRf for flash chromatography with 20-100% ethyl acetate in hexanes.
Product containing fractions were combined and dried by vacuum. The yield of the diastereomeric product was 180 mg.
[1158] The diastereomeric product was resolved via preparative LC/MS with the following conditions: Column: XBridge
C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile
Phase B: 95:5 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 19% B, 19-59% B over 25
minutes, then a 5 minute hold at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was
triggered by MS and UV signals. The diastereomers were collected separately. Fractions containing the product were
combined and dried via centrifugal evaporation. The yield of the first eluting diastereomer (Example 310) was 73 mg.
The yield of the second eluting diastereomer ) was 86 mg. Yields are calculated based on the product as TFA salt.
[1159] Analytical LC/MS was used to determine the final purity. Injection 1 conditions: Column: Waters XBridge C18,
2.1 mm 3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase
B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min,
then a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results: Purity: 100.0 %;
Observed Mass: 503.21; Retention Time: 1.82 min. Injection 2 conditions: Column: Waters XBridge C18, 2.1 mm 3 50
mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a
0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results: Purity: 100.0 %; Observed
Mass: 503.18; Retention Time: 2.49 min.

EXAMPLES 312 AND 313

8-((3R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile

[1160]

[1161] At -20 °C, to a solution of (4-fluorophenyl)(pyrimidin-4-yl)methanol (250 mg, 1.224 mmol) in DCM (3 mL) and
DMF (0.030 mL) was added thionyl bromide (0.125 mL. 1.592 mmol) dropwise. The reaction mixture was warmed to
room temperature and stirred for 2 hours. It was then filtered to yield as 4-(bromo(4-fluorophenyl)methyl) pyrimidine
(232 mg, 0.869 mmol, 70.9 % yield) an off-white solid. LC/MS: retention time 1.97 minutes, 267.0 (MH+). 1H NMR (400
MHz, ACETONITRILE-d3) δ 9.46 (s, 1H), 8.99 (dd, J=6.4, 1.0 Hz, 1H), 8.24 (dd, J=6.4, 1.0 Hz, 1H), 7.73-7.63 (m, 2H),
7.26-7.15 (m, 2H), 6.55 (s, 1H).
[1162] To a solution of (R)-5-methyl-8-(3-methylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(40 mg, 0.130 mmol) in acetonitrile (1.5 ml), N-ethyl-N-isopropylpropan-2-amine (0.113 ml, 0.649 mmol) and 4-(bromo(4-
fluorophenyl)methyl) pyrimidine (52.0 mg, 0.195 mmol) were added. The reaction mixture was heated at 65 °C overnight.
LC/MS showed formation of the products. The crude material was then purified via preparative LC/MS with the following
conditions: Column: XBridge C18, 200 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10
mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute
hold at 27% B, 27-57% B over 20 minutes, then a 4 minute hold at 100% B; Flow Rate: 20 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the products were combined and
dried via centrifugal evaporation. Two diastereomers were obtained as 8-((3R)-4-((4-fluorophenyl) (pyrimidin-4-yl)me-
thyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile.
[1163] QC Method 1: Analytical LC/MS was used to determine the final purity: Column: Waters XBridge C18, 2.1 mm
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3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B:
95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then
a 0.50 min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm).
[1164] QC Method 2: Analytical LC/MS was used to determine the final purity. Column: Waters XBridge C18, 2.1 mm
3 50 mm, 1.7 mm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5
acetonitrile:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.50
min hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm).
[1165] The compounds in Table 1 were prepared from (R)-5-methyl-8-(3-methylpiperazin-1 -yl)-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile using similar reaction conditions.
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EXAMPLES 337-339

8-((2S,5R)-4-(1-(2,4-difluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[1166]

[1167] To a mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
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bonitrile (29.7 mg, 0.1 mmol) and 1-(1-bromopropyl)-2,4-difluorobenzene (25.9 mg, 0.110 mmol) in acetonitrile (0.3 mL)
was added Hunig’s base (87 mL, 0.500 mmol). The mixture was stirred on hot plate at 55 °C for 16 hours. The crude
material was purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5-
mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:
water with 0.1%trifluoroacetic acid; Gradient: a 0 minute hold at 3% B, 3-43% B over 25 minutes, then a 5 minute hold
at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation. Stereochemistry: D.
[1168] The diastereomeric mixture of Example 337 was further separated to resolve two homochiral diastereomers
by using SFC-chiral chromatography with the following conditions: Column: Chiral OD, 30 3 250 mm. 5 micron particles;
Mobile Phase: 15% IPA/ 85% CO2 w/0.1 % DEA; Flow Rate: 100 mL/min; Detector Wavelength: 220 nm.
[1169] Example 338 (Isomer 1) was collected as the first eluent peak in 95% de. Stereochemistry: H.
[1170] Example 339 (Isomer 2) was collected as the second eluent peak in 95% de. Stereochemistry: H.

EXAMPLES 340 AND 341

8-[(2S,5R)-5-ethyl-2-methyl-4-[(pyridin-2-yl)[4-(trifluoromethoxy)phenyl] methyljpiperazin-1 -yl]-5-methyl-6-oxo-5,6-di-
hydro-1.5-naphthyridine-2-carbonitrile

[1171]

[1172] To an acetonitrile (2 mL) solution of 2-(chloro(4-(trifluoromethoxy)phenyl) methyl)pyridine (102 mg, 0.353 mmol)
were added 8-((2S,5R)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (55
mg, 0.177 mmol), potassium iodide (2.93 mg, 0.018 mmol) and Hunig’s base (0.093 mL, 0.530 mmol). The mixture was
heated at 75 °C overnight. After 24 hours, LC/MS analysis indicated the reaction was completed. The reaction mixture
was filtered and purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm,
5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 46% B, 46-86% B over 20 minutes, then a 4 minute
hold at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the products were combined and dried via centrifugal evaporation to provide Example 340
(9.5 mg) and Example 341 (11.9 mg). Stereochemistry: H.
[1173] The compounds of Table 3 were prepared according to the general method disclosed in to Examples 337 and
340 by alkylation of the piperazine nitrogen with either an alkyl chloride or bromide. When the alkylation provided a
mixture of diastereomers, the mixture was separated using either preparative chromatography or preparative chiral
chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 424 AND 425

[1174] 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile and 7-fluoro-8-((2S,SR)-4-(1-(4-fluorophenyl)thyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1175] 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
bis-hydrochloride (120 mg, 0.309 mmol) was added to a solution of 1-(4-fluorophenyl)ethan-1-d-1-ol (98 mg, 0.694 mmol)
and DIEA (0.28 ml, 1.603 mmol) in acetonitrile (4 mL) in a 20 mL pressure vial. (Cyanomethyl)trimethylphosphonium
iodide (155 mg, 0.638 mmol) was added and the mixture was placed under nitrogen and heated at 110 °C overnight.
Next, additional 1-(4-fluorophenyl)ethan-1-d-1-ol (57 mg, 0.404 mmol), DIEA (0.054 ml, 0.309 mmol) and (cyanome-
thyl)trimethylphosphonium iodide (75 mg, 0.309 mmol) were added and heating was continued for an additional 5 h.
The mixture was then cooled, and evaporated in vacuo. The brown/amber colored residue (562 mg) was adsorbed onto
silica gel and fractionated using flash chromatography using 15% EtOAc in DCM as eluent. Homogeneous fractions
were combined and evaporated under reduced pressure to yield 62 mg of a brown colored oil. This material was then
fractionated using SFC-chiral chromatography to afford two products.
[1176] Example 424: 15.5 mg; purity was 100% as determined by analytical LC/MS. Proton NMR was acquired in
deuterated DMSO. Proton NMR: Water suppression at 3.38 ppm appears to have reduced adjacent peak intensities.
NMR data is reported uncorrected. 1H NMR (500 MHz, DMSO-d6) δ 8.18-8.11 (m, 2.0H), 7.45 (dd, J=8.2, 5.8 Hz, 2.0H),
7.14 (t, J=8.7 Hz, 2.0H), 3.89 (br s, 1.0H), 3.77 (br d, J=12.2 Hz, 1.0H), 3.62 (s, 2.2H), 3.24 (br d, J=4.6 Hz, 0.4H),
3.06-2.95 (m, 0.7H), 2.68 (br dd, J=11.4, 2.9 Hz, 0.9H), 2.06 (br dd, J=1.6, 4.9 Hz, 1.0H), 1.25 (s, 3.0H), 1.08 (d, J=6.4
Hz, 3.0H), 0.98 (br d, J=6.1 Hz, 3.0H).
[1177] Example 425: 16.5 mg; purity was 100% as determined by analytical LC/MS. Proton NMR was acquired in
deuterated DMSO. Proton NMR: Water suppression at 3.38 ppm appears to have reduced adjacent peak intensities.
NMR data is reported uncorrected: 1H NMR (500 MHz, DMSO-d6) δ 8.20-8.09 (m, 2.0H), 7.40 (br t, J=6.9 Hz, 2.0H),
7.17 (br t, J=8.5 Hz, 2.0H), 4.07 (br s, 1.1H), 3.61 (s, 2.1H), 3.54 (br d, J=12.2 Hz, 0.6H), 3.12-3.05 (m, 0.5H), 2.90-2.83
(m, 0.7H), 2.30 (br dd, J=10.4, 4.9 Hz, 1.1H), 1.31 (s, 2.8H), 1.10 (br d, .7=6.4 Hz, 3.0H), 1.00 (br d, J=6.1 Hz, 3.0H).
[1178] A chiral SFC separation method was developed as described in the experimental details below. Approximately
62 mg of sample was resolved into two peaks collected in MeOH w/0.1%DEA. The chiral purity for the isolates were
determined using the analytical chromatographic conditions below.
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[1179] Chiral SFC Preparative Chromatographic Conditions:

Instrument: Waters 100 Prep SFC
Column: Chiral IC, 21 3 250 mm. 5 micron
Mobile Phase: 70% CO2/ 30% MeOH w/0.1% DEA
Flow Conditions: 60 mL/min
Detector Wavelength: 220 mm
Injection Details: 300 mL 62 mg dissolved in 3 mL MeOH

[1180] The Examples in Table 4A were prepared from the appropriate piperazine and alcohol using (cyanomethyl)
trimethylphosphonium iodide according to the general procedures disclosed in Examples 182, 424, and 425. When the
reaction provided a mixture of diastereomers, the mixture was separated using either preparative chromatography or
preparative chiral chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen
bond.
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EXAMPLE 556

8-[(2S,5R)-4-[2-fluoro-1-(4-fluorophenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1181]
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[1182] In a sealed vial, 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (70 mL, 0.166 mmol) was dissolved in dichloromethane (828 mL) and cooled
on an ice bath. After stirring for 5 minutes, bis(2-methoxyethyl)aminosulfur trifluoride (36.6 mg, 0.166 mmol) was added.
The reaction was sealed and allowed to slowly warm to room temperature over 3 hours. LC/MS analysis showed the
starting material was consumed and a new major peak present consistent with the product. A saturated solution of
aqueous sodium carbonate was added dropwise until gas evolution ceased. The aqueous portion was extracted 2 times
with dichloromethane. The combined organic portions were dried under a stream of nitrogen. The crude material was
purified via preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with
10 mM ammonium acetate; Gradient: a 0 minute hold at 30% B, 30-70% B over 20 minutes, then a 5 minute hold at
100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by MS and UV signals.
Fractions containing the product were combined and dried via centrifugal evaporation to provide 42 mg of the title
compound. Stereochemistry: D

EXAMPLES 557 AND 558

8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile

[1183]

[1184] Crude 2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethan-1-ol, TFA (546 mg, 1.490 mmol) and 6-
cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (497 mg, 1.490 mmol) were dissolved
in acetonitrile (14.9 mL). Hunig’s base (0.260 mL, 1.490 mmol) was added and the reaction mixture was heated at 80
°C overnight. The crude material was chromatographed with 0-15 % methanol in dichloromethane on a 24 g silica gel
column to give the product as a mixture of diastereomers. The crude material was purified via preparative LC/MS with
the following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 15% B, 15-55% B over 25 minutes, then a 5 minute hold at 100% B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the products were
combined and dried via centrifugal evaporation. Example 557 (3.3 mg) was isolated as the first eluting product and its
estimated purity by LCMS analysis was 100%. Example 558 (16.7 mg) was isolated as the second eluting product and
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its estimated purity by LCMS analysis was 98%.

EXAMPLES 559 TO 561

8-((2S,SR)-4-(1 -(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (559-560) and 8-((2S,5R)-4-(2-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (561)

[1185]

Intermediates 559A, 560A, and 561A: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (559A and 560A) and 8-((2S,5R)-4-(2-(4-fluorophenyl)-2-hy-
droxyethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (561A)

[1186]

[1187] The mixture of 2-(4-fluorophenyl)oxirane (0.022 mL, 0.180 mmol) and 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (44.6 mg, 0.15 mmol) in MeCN (0.3 mL) was heated in a
microwave synthesizer at 100 °C for 10 hour. The three intermediates were separated via preparative LC/MS with the
following conditions: Column: XBridge C18, 200 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a
0 minute hold at 18% B, 18-58% B over 25 minutes, then a 5 minute hold at 100% B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing Intermediates 559A
was combined and dried via centrifugal evaporation. Fractions containing Intermediates 560A was combined and dried
via centrifugal evaporation. Fractions containing Intermediates 561A was combined and dried via centrifugal evaporation.

Example 559: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile. Isomer 1

[1188] To the mixture of Intermediate 559A (9 mg, 0.021 mmol) and iodomethane (4.52 mL, 0.072 mmol) in DMF (0.3
mL) was added NaH (2.89 mg, 0.072 mmol) 60% powder, followed by addition of THF (0.3 mL). The mixture was stirred
at room temperature for 1 hour. The crude material was purified via preparative LC/MS with the following conditions:
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Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute hold at 31% B,
31-71% B over 20 minutes, then a 4 minute hold at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the Example 559 were combined and dried via
centrifugal evaporation. Stereochemistry: H

Example 560: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile, Isomer 2

[1189] Example 560 was prepared according to the general procedure for the preparation of Example 559, except the
Intermediate 560A was used in place of Intermediate 559A. Stereochemistry: H

Example 561: 8-((2S,SR)-4-(2-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1190] Example 561 was prepared according to the general procedure for the preparation of Example 559, except the
Intermediate 561A was used in place of Intermediate 559A. Stereochemistry: H
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EXAMPLE 573

8-((2S,5R)-4-(3-(dimethylamino)benzyl)-2,5-dimethylpipcrazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile

[1191]

[1192] To a mixture of 3-(dimethylamino) benzaldehyde (8.95 mg, 0.060 mmol) and 8-((2S,SR)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.018 g, 0.06 mmol) in DCE (0.3 mL) was added acetic
acid (0.014 mL, 0.240 mmol), then added sodium triacetoxyborohydride (0.025 g, 0.120 mmol). The reaction mixture
was stirred at room temperature for 16 hours. The crude material was purified via preparative LC/MS with the following
conditions: Column: XBridge C18, 200 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10
mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 0 minute
hold at 39% B, 39-79% B over 20 minutes, then a 4 minute hold at 100% B; Flow Rate: 20 mL/min; Column Temperature:
25 °C. Fraction collection was triggered by MS and UV signals. Fractions containing the product were combined and
dried via centrifugal evaporation. Stereochemistry: H.

EXAMPLES 574 AND 575

8-((2S,5R)-4-(1-(4-fluorophenyl)propyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[1193]

[1194] A mixture of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (100 mg, 0.336 mmol), 4’-fluoropropiophenone (0.056 mL, 0.404 mmol), and titanium(IV) isopropoxide (0.4 mL,
1.365 mmol) in anhydrous THF (0.5 mL) were placed in a 1 dram vial and sealed under nitrogen. The mixture was heated
at 70 °C overnight, during which time it became an orange colored solution. After cooling, sodium cyanoborodeuteride
(44.0 mg, 0.668 mmol) and methanol-d4 (0.4 mL) (Aldrich >99.8 atom %D) were added and heating was continued at
45 °C for 2 h. The reaction mixture was then cooled and quenched by the addition of 1 mL of D2O. The resultant mixture
was suspended in water and chloroform. This suspension was filtered, the solid material was washed with chloroform
and the washings combined with the filtrate and transferred to a separatory funnel. The organic layer was collected,
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dried over Na2SO4, filtered and concentrated in vacuo. The residue (142 mg) was then fractionated using flash chro-
matography using silica gel eluted with 15% EtOAc in DCM. Homogeneous fractions were combined and evaporated
under reduced pressure to give 57.8 mg of a pale yellow foam. This material was dissolved in 2 mL of acetonitrile and
further purified using preparative HPLC. [Column: Sunfire C18 19mm 3 150 mm, Solvent A: 10% ACN-90% H2O-0.1%
TFA, Solvent B: 90 % ACN-10% H2O-0.1% TFA: Start %B 10, Finish %B100, Gradient Time 20 min. Collection by UV,
wavelength, 220 nm.]. The main peak was collected and concentrated in vacuo. The residue was partitioned between
DCM and 1 M Na2CO3 solution. The organic phase was collected and the aqueous phase re-extracted with DCM. The
combined extracts were dried over Na2SO4, filtered and concentrated to give 32.2 mg of a pale yellow solid. This material
was then fractionated using SFC-chiral chromatography to provide two diastereomeric products
[1195] The yield of the Example 574 was 6.9 mg, and its purity was 95% as determined by analytical LC/MS. Proton
NMR was acquired in deuterated DMSO. Water suppression at 3.52 ppm appeared to have reduced adjacent peak
intensities and obscured some peaks with remaining residual water. NMR is reported uncorrected: 1H NMR (500 MHz,
DMSO-d6) δ 8.10 (d, J=8.8 Hz, 1.0H), 8.05-8.00 (m, 1.0H), 7.34 (br dd, J=8.4, 5.6 Hz, 2.1H), 7.13 (br t, J=8.7 Hz, 2.0H),
5.98 (s, 1.0H), 4.39 (br s, 0.8H), 2.72 (br dd, J=1 1.6, 3.1 Hz, 1.0H), 2.06 (br d, J=11.3 Hz, 1.0H), 1.94-1.79 (m, 0.8H),
1.55-1.38 (m, 0.8H), 1.12 (br d, J=6.4 Hz, 3.0H), 1.06 (br d, J=6.4 Hz, 3.1H), 0.64-0.54 (m, 3.0H).
[1196] The yield of Example 575 was 3.4 mg, and its purity was 95% as determined by analytical LC/MS. Proton NMR
was acquired in deuterated DMSO. Water suppression at 3.50 ppm appears to have reduced adjacent peak intensities
and obscured some peaks with remaining residual water. NMR is reported uncorrected: 1H NMR (500 MHz, DMSO-d6)
δ 8.13-8.08 (m, 1.0H), 8.05-8.01 (m, 1.1H), 7.37 (dd, J=8.2, 5.8 Hz, 2.0H), 7.16 (t, J=8.7 Hz, 2.0H), 6.00 (s, 1,0H), 4.46
(br s, 0.7H), 3.36 (br s, 0.6H), 2.97 (dd, J=11.1, 3.2 Hz, 0.9H), 2.75-2.67 (m, 1.0H), 2.63 (br dd, J=11.4, 3.2 Hz, 0.9H),
1.89-1.75 (m, 0.8H), 1.58-1.47 (m, 0.8H), 1.21 (d, J=6.4 Hz, 3.0H), 0.97 (d, J=6.4 Hz, 3.0H), 0.66-0.56 (m, 3.0H).
[1197] A chiral SFC separation method was developed as described in the experimental details below. Approximately
33.5 mg of sample was resolved into two peaks collected in 1PA w/0.1% DEA. The chiral purity for the isolates were
determined using the analytical chromatographic conditions below.

[1198] Preparative Chiral SFC Chromatographic Conditions:

Instrument: Waters 100 Prep SFC
Column: Chiral AD, 30 3 250 mm. 5 micron
Mobile Phase: 85% CO2/ 15% MeOH w/0.1%DEA
Flow Conditions: 100 mL/min
Detector Wavelength: 220 nm
Injection Details: 400 mL 29.2 mg dissolved in 3 mL MeOH

[1199] The compounds in Table 7 were prepared from (R)-5-methyl-8-(3-methylpiperazin-1 -yl)-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile or 8-((2S,5R)-2,5-dimethylpiperazin-1 -yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile bis-hydrochloride using similar reaction conditions as those used to prepare Examples 573
to 575. When the reaction provided a mixture of diastereomers, the mixture was separated using either preparative
chromatography or preparative chiral chromatography. The absolute stereochemistry was not assigned at the newly
formed carbon-nitrogen bond.
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LCMS methods

[1200]

Method A: Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate:
acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3
minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm.
Method B: Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5),
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Mobile phase B: 0.1 % TFA: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow
rate: 1.1 mL/min; Detection: UV at 220 nm.
Method C: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile
(98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then
a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm.
Method D: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate:
acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0 -100 % B over 1.5
minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm.

[1201] The examples in the Table 8 were prepared according to the general procedure described in Example 246 by
alkylation of the piperazine nitrogen with either an alkyl chloride or bromide. The crude material was purified by preparative
HPLC to obtain the product.
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[1202] The compounds in Table 9 were prepared from the appropriate piperazine using the corresponding α-methyl
benzyl chloride/bromide as described for Examples 308 and 309. When the synthesis provided a mixture of diastereomers,
the mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatog-
raphy. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1203] The compounds in Table 10 were prepared from the appropriate piperazine using the corresponding benzhydryl
chloride/bromide as described for Example 302. When the synthesis provided a mixture of diastereomers, the mixture
was separated at the final stage using either preparative chromatography or preparative chiral chromatography. The
absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 700 AND 701

8-((2S, 5R)-4-((4-cyclopropylthiazol-2-yl) (4-fluorophenyl) methyl)-2, 5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1204]

Intermediate 700A: (4-cyclopropylthiazol-2-yl)(4-fluorophenyl) methanol

[1205]

[1206] To a stirred solution of 4-cyclopropylthiazole-2-carbaldehyde (0.3 g, 1.96 mmol) in tetrahydrofuran (8 mL) at 0
°C was added (4-fluorophenyl)magnesium bromide 1 M solution in THF (3.1 mL, 3.1 mmol) dropwise under nitrogen
over 3 min. The reaction mixture was slowly warmed to room temperature and was stirred for 3 h. The reaction was
quenched with saturated aqueous ammonium chloride solution (50 mL). The reaction mixture was extracted with EtOAc
(3 3 100 mL). The combined organic layer was dried over anhydrous sodium sulphate, filtered and evaporated under
reduced pressure to obtain crude compound. The crude compound was purified by flash column chromatography (using
12 g silica gel column: using 12 %-15 % ethyl acetate/ Pet. ether) to yield (4-cyclopropylthiazol-2-yl)(4-fluorophenyl)meth-
anol (0.42 g, 1.685 mmol, 86 % yield) as a brown oil. 1H NMR (300 MHz, DMSO-d6) δ ppm 7.49-7.40 (m, 2H), 7.22-7.10
(m, 3H), 6.77-6.70 (m, 1H), 5.90-5.83 (m, 1H), 2.06-1.95 (m, 1H), 0.88-0.81 (m, 2H), 0.75-0.66 (m, 2H).

Intermediate 700B: 2-(chloro (4-fluorophenyl) methyl)-4-cyclopropylthiazole

[1207]
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[1208] To a stirred solution of (4-cyclopropylthiazol-2-yl)(4-fluorophenyl)methanol (0.15 g, 0.60 mmol) in DCM (4 mL)
was added thionyl chloride (0.178 mL, 2.41 mmol) at 0 °C. The reaction mixture was heated to 40 °C for 3 h. The reaction
mixture was cooled to room temperature, concentrated under reduced pressure to yield the crude product. 1H NMR (300
MHz, DMSO-d6) δ ppm 7.66-7.56 (m, 2H), 7.33 (s, 3H), 5.55-5.11 (m, 1H), 2.11-1.95 (m, 1H), 0.94-0.83 (m, 3H), 0.78-0.67
(m, 1H).

Examples 700 and 701: 8-((2S, 5R)-4-((4-cyclopropylthiazol-2-yl) (4-fluorophenyl) methyl)-2, 5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1209] To a stirred solution of 8-((2S, 5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5, 6-dihydro-1, 5-naphthyridine-
2-carbonitrile, HCl (80 mg, 0.24 mmol) in acetonitrile (8 mL) was added DIPEA (0.21 mL, 1.2 mmol). The reaction mixture
was stirred for 5 min and then 2-(chloro (4-fluorophenyl) methyl)-4-cyclopropylthiazole (77 mg, 0.29 mmol) was added.
The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature and concentrated
under reduced pressure to yield crude product which was purified by preparative chiral HPLC. (Chiral HPLC Method:
Column: CELLULOSE-C4 (250 X 21.2) mm, 5 micron, M. Phase: 0.1% TFA in acetonitrile, 0.1% DEA in MeOH 90:10,
ISOCRETIC to obtain Peak 1 (Example 700) and Peak 2 (Example 701).
[1210] Example 700: (1.6 mg, 2.97 mmol, 1.24 % yield). LCMS: m/z, 529.2 (M+H); rt 2.27 min; (LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17-8.11 (m, 1H), 8.09-8.02 (m, 1H), 7.69-7.50 (m, 2H),
7.27-7.13 (m, 3H), 6.00 (s, 1H), 5.02 (s, 1H), 4.61-4.47(m, 1H), 3.70-3.60 (m, 1H), 3.54-3.44 (m, 4H), 3.06-2.93 (m, 2H),
2.42-2.35 (m, 1H), 1.27 (d, J = 6.6 Hz, 3H), 1.02 (d, J = 6.4 Hz, 3H), 0.90-0.80 (m,2H), 0.76-0.63 (m, 2H).
[1211] Example 701: (1.5 mg, 2.84 mmol, 1.2 % yield). LCMS: m/z, 529.2 (M+H); rt 2.30 min; (LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.09-8.02 (m, 1H), 7.56 (dd, J = 5.5, 8.7 Hz,
2H), 7.29-7.13 (m, 3H), 6.01 (s, 1H), 5.09 (s, 1H), 4.63-4.50, (m, 1H), 3.62 (br d, J = 12.2 Hz, 1H), 3.54-3.44 (m, 4H),
3.07 (br dd, J = 2.4, 3.4 Hz, 1H), 2.85 (dd, J = 3.4, 12.0 Hz, 1H), 2.23 (br d, J = 11.0, Hz, 1H), 1.19 (dd, J = 6.5, 13.6
Hz, 6H), 0.91-0.83 (m, 2H), 0.77-0.68 (m, 2H).
[1212] The examples in the Table 11 were prepared from the appropriate piperazine according to the general procedure
described in Examples 700 and 701, substituting 4-cyclopropylthiazole-2-carbaldehyde with the appropriate heterocyclic
aldehyde in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 729 AND 730

8-((2S,5R)-4-((5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1213]
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Intermediate 729A: 5-cyclopropyl-N-methoxy-N-methylisoxazole-3-carboxamide.

[1214]

[1215] To a solution of 5-cyclopropylisoxazole-3-carboxylic acid (650 mg, 4.24 mmol) in DMF (2 mL) were added N,O-
dimethylhydroxylamine hydrochloride (497 mg, 5.09 mmol), DIPEA (2.22 mL, 12.73 mmol) and 1-propanephosphonic
anhydride (3.75 mL, 6.37 mmol) at room temperature. The reaction mixture was stirred at the same temperature for 16
h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (20 mL). The combined organic
layer was dried over Na2SO4 and evaporated under reduced pressure to dryness. The crude product was purified by
flash column chromatography (Column: 24g silica: Solvent run: 0.50% EtOAc in pet ether). The product was eluted at
30% EtOAc in pet ether to yield 5-cyclopropyl-N-methoxy-N-methylisoxazole-3-carboxamide (450 mg, 2.16 mmol, 50.8
% yield). LCMS: m/z, 197.1 (M+H); rt 1.07 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile
phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95),
Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm.

Intermediate 729B: (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methanone

[1216]

[1217] To a solution of 5-cyclopropyl-N-methoxy-N-methylisoxazole-3-carboxamide (350 mg, 1.78 mmol) in tetrahy-
drofuran (20 mL) was added (4-fluorophenyl)magnesium bromide (4.46 mL, 3.57 mmol) at 0 °C. After complete addition,
the reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with saturated aqueous NH4Cl
solution. The reaction mixture was extracted twice with ethyl acetate (40 mL). The combined organic layer was dried
over Na2SO4 and evaporated to dryness to obtain (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methanone (300 mg,
69.8% yield) as a colorless viscous oil. LCMS: m/z, 232.1 (M+H); rt 1.92 min; Column: Waters Acquity UPLC BEH C18
(2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium
acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50
°C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 729C: (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methanol

[1218]

[1219] To a solution of (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methanone (300 mg, 1.30 mmol) in MeOH (5 mL)
was added sodium borohydride (98 mg, 2.59 mmol) at 0 °C. The reaction mixture was stirred at room temperature for
3 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (20 mL). The organic layer was
separated, dried over Na2SO4 and evaporated to dryness to obtain the (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)meth-
anol (250 mg, 83 % yield) as a colorless liquid. 1H NMR (300MHz, Chloroform-d) δ ppm 7.40-7.27 (m, 2H), 7.05-6.90
(m, 2H), 5.82 (d, J=3.6 Hz, 1H), 5.70 (s, 1H), 1.96-1.82 (m, 1H), 1.03-0.93 (m, 2H), 0.91-0.79 (m, 2H).



EP 3 814 348 B9

380

5

10

15

20

25

30

35

40

45

50

55

Intermediate 729D: 3-(bromo(4-fluorophenyl)methyl)-5-cyclopropylisoxazole

[1220]

[1221] To a solution of (5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methanol (100 mg, 0.43 mmol) in dichloromethane
(5 mL) was added acetyl bromide (0.063 mL, 0.86 mmol) at room temperature. The reaction mixture was stirred at room
temperature for 3 h. The reaction mixture was diluted with water and extracted twice with dichloromethane (20 mL). The
organic layer was separated, dried over Na2SO4 and evaporated to dryness to yield 3-(bromo(4-fluorophenyl)methyl)-
5-cyclopropylisoxazole (100 mg, 28.4 % yield) as a pale yellow liquid. 1H NMR (300MHz, Chloroform-d) δ ppm 7.56-7.33
(m, 2H), 7.15-6.96 (m, 2H), 6.10 (d, J=15.0 Hz, 1H), 5.84 (s, 1H), 2.08-1.88 (m, 1H), 1.15-0.88 (m, 4H).

Examples 729 and 730: 8-((2S,5R)-4-((5-cyclopropylisoxazol-3-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1222] To a stirred solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile, HCl (100 mg, 0.3 mmol) in acetonitrile (5 mL) were added DIPEA (0.16 mL, 0.9 mmol) and 3-(bromo(4-
fluorophenyl)methyl)-5-cyclopropylisoxazole (115 mg, 0.39 mmol). The reaction mixture was stirred at 80 °C overnight.
The reaction mixture was cooled to room temperature and concentrated under reduced pressure. The residue was
dissolved in ethyl acetate (100 mL). The organic layer was washed with brine, dried over Na2SO4, concentrated under
reduced pressure to afford crude product, which was purified by preparative HPLC (Prep HPLC Method: LUX COLUMN
C2(250 mm 3 21.2 mm ID, 5 mm) Mobile phase A-0.1% DEA in acetonitrile, Mobile phase B-0.1% DEA in MeOH, %B-
0/0, 12/100 Flow: 20 mL/min) to afford Examples 729 and 730.
[1223] Example 729: (10 mg, 6.19 % yield); LCMS: m/z, 513.2 (M+H); rt 2.188 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (d, J=8.8 Hz, 1 H), 8.03-8.08 (m, 1 H), 7.58 (dd, J=8.6, 5.6 Hz, 2
H), 7.15-7.21 (m, 2 H), 6.40 (s, 1 H), 6.00 (s, 1 H), 4.79 (s, 1 H), 4.50 (br s, 1 H), 3.64-3.72 (m, 1 H), 3.49-3.55 (m, 4 H),
2.98-3.07 (m, 1 H), 2.79-2.91 (m, 1 H), 2.16-2.25 (m, 1 H), 2.03-2.15 (m, 1 H), 1.19 (d, J=6.6 Hz, 3 H), 1.12 (d, J=6.6
Hz, 3 H), 0.98-1.05 (m, 2 H), 0.84-0.90 (m, 2 H).
[1224] Example 730: (10 mg, 6.19 % yield); LCMS: m/z, 513.2 (M+H); rt 2.16 min; (LCMS Method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (d, J=8.8 Hz, 1 H), 8.02-8.08 (m, 1 H), 7.59-7.66 (m, 2 H), 7.17-7.24
(m, 2 H), 6.36 (s, 1 H), 5.98 (s, 1 H), 4.78 (s, 1 H), 4.50-4.64 (m, 1 H), 3.61-3.71 (m, 1 H), 3.51 (s, 3 H), 3.44 (br dd,
J=12.3, 3.1 Hz, 1 H), 2.89-2.99 (m, 2 H), 2.21-2.28 (m, 1 H), 2.04-2.14 (m, 1 H), 1.26 (d, J=6.6 Hz, 3 H), 0.99-1.07 (m,
5 H), 0.77-0.91 (m, 2 H).
[1225] The examples in the Table 12 were prepared from the appropriate piperazine according to the general procedure
described in Examples 729 and 730, substituting 5-cyclopropylisoxazole-3-carboxylic acid with the appropriate isoxazole-
3-carboxylic acid in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 735 AND 736

8-((2S,SR)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimcthylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1226]

Intermediate 735A: 2-((2R, 5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic acid

[1227]

[1228] To a solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (1.5 g, 7.0 mmol) in acetonitrile (5 mL)
were added (4-fluorophenyl)boronic acid (0.98 g, 7.0 mmol) and glyoxylic acid (0.39 mL, 7.0 mmol) at room temperature.
The reaction mixture was stirred at 85 °C for 2 h. The reaction mixture was concentrated to yield a brown solid. Diethyl
ether (50 mL) was added to the solid and the mixture was stirred for 10 minutes, followed by the filtration of the solid.
The filtrate was concentrated to yield 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophe-
nyl)acetic acid (1.34 g, 29.3 % yield) as a brown solid. LCMS: m/z, 367.1 (M+H); rt ,0.99 and 1.04 min. (LCMS Method:
Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile
(95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6
minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 735B: Tert-butyl(2S.5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azine-1-carboxylate

[1229]

[1230] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic
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acid (400 mg, 1.1 mmol), (Z)-N’- hydroxycyclopropane carboximidamide (219 mg, 2.18 mmol) in DMF (8.0 mL), BOP
(724 mg, 1.64 mmol) and triethyl amine (0.46 mL, 3.27 mmol) were added at room temperature. The mixture was stirred
for 2 h at room temperature. The reaction mixture was heated to 110 °C for 16 h. The reaction mixture was cooled to
room temperature and concentrated under reduced pressure to yield crude product, which was purified by using silica
gel flash chromatography using 0 %-100 % ethyl acetate/ Pet. Ether). The fractions were concentrated under reduced
pressure to yield tert-butyl (2S,SR)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpipera-
zine-1-carboxylate (400 mg, 85 % yield). LCMS: m/z, 431.2 (M+H); rt 2.28 min. LC-MS Method: Column-AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm); Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:02); Mobile
phase B: 10 mM ammonium acetate in water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2
minute hold at 100% B flow rate 0.7 mL/min.

Intermediate 735C: 3-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,2,4-oxadiazole

[1231]

[1232] To a stirred solution of tert-butyl (2S,5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl) (4-fluorophenyl)methyl)-2,5-
dimethylpiperazine-1-carboxylate (400 mg, 0.93 mmol) in DCM (8.0 mL) was added TFA (0.8 mL, 10.38 mmol). The
mixture was stirred at room temperature for 4 h. The solvent was removed under reduced pressure to yield a TFA salt
of 3-cyclopropyl-5-(((2R,5S)-2,5- dimethylpiperazin-1 -yl)(4-fluorophenyl) methyl)-1,2,4-oxadiazole (250 mg, 81 % yield)
as a brown semisolid. LCMS: m/z, 331.0 (M+H); rt 0.94-1.06 min. LCMS Method: Column-Luna 3.0 C18(2) 100 Å; LC
column (20 X 4.0 mm) Mercury MS TM; Mobile phase A: 0.1% TFA in Milli-Q water, Mobile phase B: 0.1% TFA in
acetonitrile; Gradient: 20-100% B over 2.8 minutes, flow rate 2.0 mL/min, then a 0.1 minute hold at 100% B flow rate
1.5 mL/min, 100-20% B over 0.2 minutes, flow rate 1.5 mL/min.

Examples 735 and 736: 8-((2S,5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1233] To a stirred solution of 6-cyano-1-methyl-2-oxo-1,2-dihγdro-1,5-naphthγridin-4-yl trifluoromethanesulfonate
(200 mg, 0.6 mmol), 3-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4- fluorophenyl)mcthyl)-1,2,4-oxadiazole,
TFA (347 mg, 0.78 mmol) in acetonitrile (8 mL) was added sodium bicarbonate (151 mg, 1.8 mmol). The reaction mixture
was heated up to 85 °C for 16 h. The reaction mixture was cooled to room temperature and evaporated under reduced
pressure to yield crude product, which was purified via preparative HPLC. Chiral Separation Method: Column: DAD-1-
Cellulose-2 (250 X 4.6 mm), 5 micron; DAD-2-Cellulose-4 (250 X 4.6 mm), 5 micron. Mobile Phase: 0.1% DEA in
acetonitrile, Flow:2.0mL\min.
[1234] Example 735: (13.4 mg, 17.4 % yield): LCMS: m/z, 514.2 (M+H); rt 2.18 min; LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min) Time
(min): 0-3; %B: 0-100%). 1H NMR (400MHz, DMSO-d6) δ ppm 8.19-8.13 (m, 1H), 8.09-8.03 (m, 1H), 7.66 (dd, J=5.6,
8.6 Hz, 2H), 7.25 (t, J=8.8 Hz, 2H), 6.04 (s, 1H), 5.25 (s, 1H), 4.48-4.38 (m, 1H), 3.63-3.47 (m, 4H), 3.18 (d, J=5.1 Hz,
1H), 2.91-2.83 (m, 2H), 2.20 (dd, J=1.8, 11.6 Hz, 1H), 2.17-2.09 (m, 1H), 1.21-1.11 (m, 6H), 1.11-1.03 (m, 2H), 0.94-0.88
(m, 2H).
[1235] Example 736: (12.4 mg, 16.1 % yield): LCMS: m/z, 514.2 (M+H); rt 2.18 min; LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min) Time
(min): 0-3; %B: 0-100%). 1H NMR (400MHz, DMSO-d6) δ ppm 8.18-8.12 (m, 1H), 8.10-8.02 (m, 1H), 7.69-7.58 (m, 2H),
7.27 (t, J=8.8 Hz, 2H), 6.00 (s, 1H), 5.25 (s, 1H), 4.61-4.50 (m, 1H), 3.66-3.56 (m, 1H), 3.52 (s, 3H), 3.47 (dd, J=3.2,
12.5 Hz, 1H), 3.20-3.09 (m, H), 3.02-2.87 (m, 1H), 2.17-2.08 (m, 2H), 1.22 (d, J=6.6 Hz, 2H), 1.19-0.99 (m, 6H), 0.96-0.78
(m, 2H).
[1236] The examples in the Table 13 were prepared from the appropriate piperazine according to the general procedure
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disclosed in Examples 735 and 736, substituting (Z)-N’- hydroxycyclopropane carboximidamide with the appropriate
amidoximes in the synthetic sequence. When the reaction provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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fluoro phenylboronic acid with the appropriate aryl boronic acid in the synthetic sequence. When the synthesis provided
a mixture of diastereomers, the mixture was separated at the final stage using either preparative chromatography or
preparative chiral chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen
bond.
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EXAMPLES 762 AND 763

8-((2S,5R)-4-((5-cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1237]

Intermediate 762A: tert-butyl (2S,5R)-4-(2-(2-(cyclopropanecarbonyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-2,5-
dimethylpiperazine-1-carboxylate

[1238]

[1239] To a solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic acid
(0.4 g, 1.1 mmol) in DMF (5 mL) were added HATU (0.83 g, 2.2 mmol), DIPEA (0.58 mL, 3.27 mmol) and cyclopropane-
carbohydrazide (0.11 g, 1.1 mmol) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure to remove DMF and washed with water (2 310 mL)
and extracted with ethyl acetate (2 3 10 mL). The combined organic layer was dried over sodium sulphate, which was
concentrated under reduced pressure to give the crude compound as a gummy liquid. The crude product was purified
by silica gel column chromatography eluting with 10% MeOH in DCM. The fractions were concentrated under reduced
pressure to yield tert-butyl (2S,SR)-4-(2-(2-(cyclopropanecarbonyl)hydrazineyl)-1 -(4-fluorophenyl)-2-oxoethyl)-2,5-
dimethylpiperazine-1-carboxylate (450 mg, 46.0 % yield). LCMS: m/z, 449.3 (M+H); rt 1.60-1.62 min. (LCMS Method:
Column: Aquity UPLC BEH C18(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (98:2),
Mobile phase B: 10 mM ammonium acetate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute
hold at 100 % B; Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 762B: 2-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1 -yl)(4-fluorophenyl)methyl)-1,3,4-oxadiazole

[1240]
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[1241] To a solution of tert-butyl (2S,SR)-4-(2-(2-(cyclopropanecarbonyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-
2,5-dimethylpiperazine-1-carboxylate (0.13 g, 0.29 mmol) in acetonitrile (2 mL) was added phosphoryl chloride (0.03
mL, 0.348 mmol) at room temperature. The reaction mixture was stirred at 85 °C for 2 h. The reaction mixture was
allowed to come to room temperature and then concentrated under reduced pressure to give the crude compound, 2-
cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,3,4-oxadiazole (130 mg, 54.3 % yield), as
a gummy liquid. LCMS: m/z, 331.2 (M+H); rt 2.28 min. (LCMS Method: Column: AQUITY UPLC BEH C18(3.0 3 50 mm)
1.7 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate:ac-
etonitrile (5:95), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm).

Examples 762 and 763: 8-((2S,5R)-4-((5-cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1242] To a stirred solution of 2-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,3,4-ox-
adiazole (119 mg, 0.36 mmol) in acetonitrile (2 mL), sodium bicarbonate (91 mg, 1.08 mmol) was added at room
temperature. The mixture was refluxed at 85 °C for 16 h. The reaction mixture was concentrated under reduced pressure
to give the crude compound as a gummy liquid. The crude product was purified on a 12 g silica gel column chromatography
by eluting with 10% MeOH in DCM. The fractions were concentrated under reduced pressure to yield 8-((2S,SR)-4-((5-
cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile as brown gummy liquid. The crude material was purified via preparative HPLC followed by
chiral HPLC. (Chiral HPLC Method: Column: INERTSIL ODS (250mm 3 19mm ID, 5mm); Mobile Phase A: 10 mM
ammonium acetate in water; Mobile Phase B: acetonitrile; Gradient: 0-100 % B over 18 minutes, then a 5 minute hold
at 100 % B; Flow: 18 mL/min).
[1243] The fraction containing Example 762 was concentrated under reduced pressure and the residue was diluted
with EtOH water mixture (1:5) and lyophilized to yield Example 762 (7.0 mg, 3.76 % yield); LCMS: m/z, 514.2 (M+H); rt
2.99 min; (LCMS method: Column: Column-Kinetex XB-C18 (75 X3 mm-2.6 mm); Mobile phase A: 98% water: 2%
acetonitrile; 10 mM ammonium acetate; Mobile phase B: 2% water: 98% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR (400MHz, DMSO-d6) δ ppm 8.15 (d, J=9.0 Hz, 1H),
8.06 (d, J=8.5 Hz, 1H), 7.69-7.60 (m, 2H), 7.26 - 7.22 (m, 2H), 6.03 (s, 1H), 5.18 (s, 1H), 4.43 - 4.41 (m, 1H), 3.62 - 3.58
(m, 2H), 3.52 (s, 3H), 2.90 - 2.86 (m, 2H), 2.27-2.15 (m, 2H), 1.17 - 1.13 (m, 8H), 1.00 - 0.97 (m, 2H).
[1244] The fraction containing Example 763 was concentrated under reduced pressure and the residue was diluted
with EtOH water mixture (1:5) and lyophilized to yield Example 763 (6.4 mg, 3.39 % yield); LCMS: m/z, 514.2 (M+H); rt
2.98 min; (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 98% water: 2%
acetonitrile; 10 mM ammonium acetate; Mobile phase B: 2% water: 98% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=9.0 Hz, 1H),
8.06 (d, J=90 Hz, 1H), 7.65 (dd, J=8.8, 5.3 Hz, 2H), 7.28 - 7.26 (m, 2H), 5.99 (s, 1H), 5.17 (s, 1H), 4.57 (br. s., 1H), 3.60
(d, J=11.0 Hz, 1H), 3.52 (s, 3H), 3.46 - 3.42 (m, 1H), 3.09 - 3.05 (m, 1H), 2.96 - 2.92 (m, 1H), 2.10 - 2.06 (m, 1H), 2.13
- 2.09 (m, 1H), 1.22 (d, J=6.5 Hz, 3H), 1.13 (dd, .7=8,0, 2.5 Hz, 2H), 1.03 (d, J=6.5 Hz, 3H), 1.00-0.91 (m, 2H).

EXAMPLES 764 AND 765

8-((2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1245]
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Intermediate 764A: tert-butyl (2S,5R)-4-(cyano(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate

[1246]

[1247] To a solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (500 mg, 2.3 mmol) and 4-fluoroben-
zaldehyde (290 mg, 2.3 mmol) in acetonitrile (5.0 mL), trimethylsilyl cyanide (0.31 mL, 2.3 mmol) was added under
nitrogen atmosphere. The reaction mixture was stirred for 16 h at room temperature. The reaction mixture was concen-
trated under reduced pressure to afford a yellow liquid. The crude product was purified by silica gel column chromatog-
raphy eluting with 10% ethyl acetate in petroleum ether. The fractions were concentrated under reduced pressure to
yield tert-butyl (2S,5R)-4-(cyano(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (550 mg, 67.9 % yield).
LCMS: m/z, 348.2 (M+H); rt 2.07min. LCMS Method: Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile
phase A: 10 mM ammonium acetate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium acetate: acetonitrile (2:98),
Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm).

Intermediate 764B: tert-butyl (2S,5R)-4-((Z)-2-amino-1-(4-fluorophenyl)-2-(hydroxyimino)ethyl)-2,5-dimethylpiperazine-
1-earboxylate

[1248]

[1249] To a mixture of the product of tert-butyl (2S,5R)-4-(cyano(4-fluorophenyl) methyl)-2,5-dimethylpiperazine-1-
carboxylate (500 mg, 1.44 mmol) in ethanol (15 mL) was added hydroxylamine (0.13 mL, 2.16 mmol). The resulting
mixture was stirred at room temperature for 20 h. The reaction mixture was concentrated under reduced pressure and
was purified by silicagel (12 g) chromatography by using 0-100% EtOAc/Pet ether as eluent. The fractions were con-
centrated under reduced pressure to yield tert-butyl (2S,5R)-4-((E)-2-amino-1-(4-fluorophenyl)-2-(hydroxyimino)ethyl)-
2,5-dimethylpiperazine-1-carboxylate (400 mg, 73.1 % yield). LCMS: m/z, 381.3 (M+H); rt 1.60 min. LCMS Method:
Column: AQUITY UPLC BEH C18(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (98:2),
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Mobile phase B: 10 mM ammonium acetate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute
hold at 100 % B; Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 764C: tert-butyl (2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpipera-
zine-1 -carboxylate

[1250]

[1251] To a stirred solution of tert-butyl (2S,5R)-4-((Z)-2-amino-1-(4-fluorophenyl)-2-(hydroxyimino)ethyl)-2,5-dimeth-
ylpiperazine-1-carboxylate (100 mg, 0.26 mmol), DIPEA (0.14 mL, 0.8 mmol) in DMF (2.0 mL), pivaloyl chloride (47.5
mg, 0.39 mmol) was added at room temperature. The mixture was stirred for 16 h. The reaction mixture was heated to
90 °C for 12 h. The reaction mixture cooled to room temperature, concentrated under reduced pressure, dissolved in
DCM (100 mL), washed with saturated aqueous NaHCO3 (20 mL), water (20 mL), brine (20 mL), dried over Na2SO4
and concentrated under reduced pressure to obtain the crude product which was purified by silica gel (12g) chromatog-
raphy by using 0-100% EtOAc/Pet Ether as eluent. The fractions were concentrated under reduced pressure to yield
tert-butyl (2S,5R)-4-((5-(tert-butyl)- 1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate
(80 mg, 68 % yield). LCMS: m/z, 447.3 (M+H); rt 2.05 and 2.08 min. LCMS Method: Column: AQUITY UPLC BEH
C18(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (98:2), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B;
Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 764D: 5-(tert-butyl)-3-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,2,4-oxadiazole

[1252]

[1253] To a solution of tert-butyl (2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazine-1-carboxylate (80 mg, 0.18 mmol) in DCM (2 mL) at room temperature was added TFA (0.18 mL, 2.33 mmol).
The reaction mixture was stirred for 4 h. The reaction mixture was concentrated under reduced pressure. DCM (5 mL)
and the mixture was rotovapped again. The crude material was dried under vacuum to obtain 5-(tert-butyl)-3-(((2R,5S)-
2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,2,4-oxadiazole (41 mg, 0.16 mmol, 66 % yield) as a TFA salt. LCMS:
m/z, 347.2 (M+H); rt 1.12 min. (LCMS Method: Column: AQUITY UPLC BEH C18(3.0 3 50mm) 1.7 mm; Mobile phase
A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient
= 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm).

Examples 764 and 765: 8-((2S,SR)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1254] To a solution of 5-(tert-butyl)-3-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,2,4-oxadiazole
(41.6 mg, 0.12 mmol) in dry acetonitrile (3 mL), 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluorometh-
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anesulfonate (40 mg, 0.120 mmol), sodium bicarbonate (30.3 mg, 0.36 mmol) was added at room temperature under
an argon atmosphere. The reaction mixture was stirred for 10 minutes at room temperature. The reaction mixture was
heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature and evaporated to dryness. The residue
was purified by silica gel (12 g) chromatography by using 0-10% MeOH/CHCl3 as eluent. The fractions were concentrated
under reduced pressure to yield a diastereomeric mixture of 8-((2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluor-
ophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile. The crude
material was purified via preparative HPLC followed by chiral separation. Chiral Separation Method: Column: Cellulose-
2 (250 X 4.6) mm, 5 micron Mobile Phase: 0.1% TFA in Methanol, Flow: 1.0 mL\min.
[1255] Example 764: (1 mg, 1.6 % yield); LCMS: m/z, 530.2 (M+H); rt 2.35 min; LCMS method: Column: XBridge BEH
XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase
B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%).
1H NMR (400 MHz, DMSO-d6) δ ppm 8.17-8.12 (m, 1H), 8.09-8.02 (m, 1H), 7.71 (dd, J = 6.2, 8.4 Hz, 2H), 7.23 (t, J =
8.9 Hz, 2H), 5.98 (s, 1H), 5.01 (s, 1H), 4.62-4.53 (m, 1H), 3.56 (br dd, J = 2.0, 3.4 Hz, 1H), 3.51 (s, 3H), 3.46 (br d, J =
0.7 Hz, 1H), 3.07-3.01 (m, 1H), 2.96-2.90 (m, 2H), 1.36 (s, 9H), 1.28-1.14 (m, 3H), 1.04 (d, J = 6.6 Hz, 3H).
[1256] Example 765: (1 mg, 1.6 % yield); LCMS: m/z, 530.2 (M+H); rt 2.33 min; LCMS method: Column: XBridge BEH
XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase
B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%).
1H NMR (400 MHz, DMSO-d6) δ ppm 8.16-8.12 (m, 1H), 8.08-7.99 (m, 1H), 7.72-7.60 (m, 2H), 7.25-7.16 (m, 2H), 6.03
(s, 1H), 5.01 (s, 1H), 4.46-4.35 (m, 1H), 3.68-3.61 (m, 1H), 3.56-3.50 (m, 4H), 2.99-2.85 (m, 3H), 1.37 (s, 9H), 1.21-1.09
(m, 6H).

EXAMPLES 766 AND 767

8-((2S,5R)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1257]

Intermediate 766A: tert-butyl (2S,5R)-4-(2-(2-(cyclopropyl(imino)methyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-
2,5-dimethylpiperazine-1-carboxylate

[1258]

[1259] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic
acid (600 mg, 1.64 mmol) in EtOAc (4 mL) were added benzylhydrazinecarboxylate (272 mg, 1.64 mmol), Et3N (0.46
mL, 3.27 mmol), followed by 1-propanephosphonic anhydride (1250 mg, 1.97 mmol) at 0 °C. The reaction mixture was
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allowed to reach room temperature and stirred for 16 h. The reaction mixture was extracted with EtOAc (2 X 100 mL),
washed with water and brine, dried over Na2SO4 and concentrated to give tert-butyl (2S,5R)-4-(2-(2-benzyloxy) carbo-
nyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (700 mg, 83 % yield). LCMS: m/z,
515.4 (M+H); rt 1.89 & 1.92 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm.
Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile
(5:95), Gradient = 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm).

Intermediate 766B: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydrazineyl-2-oxoethyl)-2,5-dimethylpiperazine-1-carbox-
ylate

[1260]

[1261] To a stirred solution of tert-butyl (2S,SR)-4-(2-(2-((benzyloxy)carbonyl) hydrazineyl)-1-(4-fluorophenyl)-2-ox-
oethyl)-2,5-dimethylpiperazine-1-carboxylate (800 mg, 1.56 mmol) in EtOH (15 mL) was added Pd-C (10% on carbon)
(83 mg, 0.78 mmol) and hydrogenated using a hydrogen bladder at ~1 atm pressure for 16 h. The reaction mixture was
filtered through a Celite pad, washed with excess EtOH, and the filtrate was concentrated under reduced pressure to
give tert-butyl (2S,SR)-4-(1-(4-fluorophenyl)-2-hydrazineyl-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (600 mg,
1.10 mmol, 71.0 % yield). LCMS: m/z, 381.3 (M+H); rt 1.47 min. (LCMS Method: Column: Waters Acquity UPLC BEH
C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM
ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B;
Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 766C: tert-butyl (2S,5R)-4-(2-(2-(cyclopropyl(imino)methyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-
2,5-dimethylpiperazine-1-carboxylate

[1262]

[1263] To a stirred solution of methyl cyclopropanecarbimidate, HCl (125 mg, 0.92 mmol) in benzene (5 mL) was
added Et3N (0.36 mL, 2.58 mmol). The reaction mixture was stirred for 30 min. The reaction mixture was filtered. The
filtrate was added to the tert-butyl (2S,5R)-4-(1-(4-luorophenyl)-2-hydrazineyl-2-oxoethyl)-2,5-dimethylpiperazine-1-car-
boxylate (350 mg, 0.92 mmol) and heated at 85 °C for 2 h. The reaction mixture was cooled to room temperature and
extracted with EtOAc (2 X 100 mL), washed with water, brine, dried over Na2SO4 and concentrated to give crude product.
The crude product was purified by flash chromatography using silica gel 12 g column and eluted with 5% MeOH/CHCl3
to afford tert-butyl (2S,5R)-4-(2-(2-cyclopropyl(imino)methyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-2,5-dimethyl-
piperazine-1-carboxylate (200 mg, 48.6 % yield). LCMS: m/z, 448.3 (M+H); rt 1.46 min. (LCMS Method: Column: Waters
Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile
phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold
at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).
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Intermediate 766D: tert-butyl (2S,SR)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azine-1 -carboxylate

[1264]

[1265] In a round bottom flask, tert-butyl (2S,SR)-4-(2-(2-(cyclopropyl(imino)methyl) hydrazineyl)-1 -(4-fluorophenyl)-
2-oxoethyl)-2,5-dimethylpiperazine-1 -carboxylate (200 mg, 0.45 mmol) was heated at 180 °C for 2-5 min. The reaction
mixture was cooled to room temperature and the crude product was purified via flash chromatography using 12 g silica
gel column and eluted with 3% MeOH/CHCl3. The fractions were concentrated to afford tert-butyl (2S,SR)-4-((5-cyclo-
propyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine-1-carboxylate (100 mg, 52.1 % yield). LC-
MS: m/z, 430.3 (M+H); rt 1.73 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm,
Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile
(5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm).

Intermediate 766E: (2R,5S)-1-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine

[1266]

[1267] To a stirred solution of tert-butyl (2S,SR)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazine-1-carboxylate (100 mg, 0.23 mmol), in DCM (4 mL), was added TFA (0.181 mL, 2.33 mmol) at 0 °C.
The reaction mixture was allowed to reach room temperature and stirred for 3 h. The solvent was evaporated under
reduced pressure to afford (2R,SS)-1-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpipera-
zine, TFA salt (70 mg, 73.0 % yield). LCMS: m/z, 330.1 (M+H); rt 0.80 min. (LCMS Method: Column: Waters Acquity
UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase
B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100
% B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Examples 766 and 767: 8-((2S,5R)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1268] To a stirred solution of (2R,SS)-1-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazine, TFA salt (70 mg, 0.21 mmol) in acetonitrile (5 mL) was added DIPEA (0.15 mL, 0.85 mmol) and stirred for
2-5 min at room temperature. Then 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yltrifluoromethanesulfonate
(70.8 mg, 0.212 mmol) was added. The reaction mixture was heated at 80 °C for 4 h. The solvent was evaporated under
reduced pressure to obtain crude product which was purified by SFC. Column/dimensions: Whelk(R,R)(250 X 21)mm,
5 mm, % CO2: 65%, % Co solvent: 35% of acetonitrile: MeOH (50: 50), Total Flow: 80.0g/min, Back Pressure: 100 bar,
Temperature: 30 °C, UV: 225 nm.
[1269] Example 766: (4.3 mg, 4.13 % yield); LCMS: m/z, 513.2 (M+H); rt 1.67 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm, Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
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phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18-8.10 (m, 1H), 8.08-8.00 (m, 1H), 7.62 (dd, J = 5.7, 8.4 Hz,2H), 7.13
(t, J = 8.7 Hz, 2H), 6.00 (s, 1H), 4.77 (s, 1H), 4.42 (br d, J= 2.2 Hz, 1H), 3.57-3.48 (m, 5H),3.42 (br s, 1H), 2.93 (br dd,
J = 3.1, 6.0 Hz, 1H), 2.82 (br dd, J = 3.4, 11.5 Hz, 1H), 2.23-2.17 (m,1H), 2.01-1.90 (m, 1H), 1.11 (dd, J = 6.6, 12.5 Hz,
6H), 0.92 (br dd, J= 2.2, 8.3 Hz, 2H), 0.84-0.77(m, 2H).
[1270] Example 767: (4.5 mg, 4.13 % yield); LCMS: m/z, 513.2 (M+H); rt 1.66 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 13.62-13.16 (m, 1H), 8.18-8.10 (m, 1H), 8.08-8.00 (m, 1H),7.67 (dd, J
= 5.9, 8.3 Hz, 2H), 7.17 (br t, J = 8.8 Hz, 2H),5.97 (s, 1H), 4.86-4.74 (m, 1H), 4.57-4.34(m, 2H), 3.70-3.59 (m, 1H), 3.51
(s, 3H), 3.45-3.39 (m, 1H), 2.97-2.86 (m, 2H), 2.17-2.04(m,1H), 1.30-1.16 (m, 4H), 1.01 (d, J = 6.6 Hz, 2H), 0.96-0.70
(m, 4H).

EXAMPLES 768 AND 769

8-((2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1271]

Intermediate 768A: tert-butyl (2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl) (4-fluorophenyl)methyl)-2,5-
dimethylpiperazine-1 -carboxy late

[1272]

[1273] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acxtic
acid (300 mg, 0.82 mmol) in DMF (3 mL) were added cyclopropanecarboximidamide, HCl (148 mg, 1.23 mmol), DIPEA
(0.57 mL, 3.27 mmol) followed by HATU (342 mg, 0.90 mmol) at 0 °C. The reaction mixture was allowed to reach room
temperature and stirred for 16 h. Methylhydrazine sulfate (130 mg, 0.9 mmol) was added to the reaction mixture and
heated at 80 °C for 1 h. The reaction mixture was cooled to room temperature and extracted with EtOAc (2 3 50 mL),
washed with water, brine, dried over Na2SO4 and concentrated to afford crude product. The crude product was purified
via flash chromatography by using 12 silica gel column and eluted with 35% EtOAc in Pet. ether. The required fractions
were concentrated to afford tert-butyl (2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-
2,5-dimethylpiperazine-1-carboxylate (120 mg, 33.0 % yield). LCMS: m/z, 444 (M+H); rt 1.93 & 1.97 min. (LCMS Method:
Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile
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(95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6
minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 768B: (2R,5S)-1-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azine

[1274]

[1275] To a stirred solution of tert-butyl (2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)me-
thyl)-2,5-dimethylpiperazine-1-carboxylate (120 mg, 0.27 mmol), in DCM (3 mL) was added TFA (0.52 m, 6.76 mmol)
at 0 °C. The reaction mixture was allowed to reach room temperature and stirred for 2 h. The solvent was evaporated
under reduced pressure to afford (2R,5S)-1-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazine, TFA. LCMS: m/z, 344 (M+H); rt 0.88 & 0.96 min. (LCMS Method: Column: Waters Acquity UPLC
BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10
mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B;
Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Examples 768 and 769: 8-((2S,SR)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1276] To a stirred solution of (2R,5S)-1-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazine (100 mg, 0.29 mmol) in acetonitrile (5 mL) was added DIPEA (0.26 mL, 1.46 mmol). The reaction
mixture was stirred at room temperature for 5 min. Next, 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyndin-4-yl trif-
luoromethanesulfonate (146 mg, 0.44 mmol) was added and the reaction mixture was heated at 80 °C for 3 h. The
reaction mixture was cooled to room temperature and evaporated under reduced pressure to obtain crude product,
which was purified by prep-HPLC (HPLC Method: Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles;
Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with
0.1% trifluoroacetic acid; Gradient: a 0 minute hold at 10% B, 10-35% B over 20 minutes, then a 5 minute hold at 100%
B; Flow Rate: 15mL/min; Column Temperature: 25 °C).
[1277] Example 768: (28 mg, 17.7 % yield); LCMS: m/z, 527.2 (M+H); rt 1.86 min; (LCMS Method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA; Mobile phase B: 5%
water:95% acetonitrile; 0.1% TFA; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%).). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.19-8.12 (m, 1H), 8.11-8.02 (m, 1H), 7.71 (dd, J = 5.6, 8.3 Hz,2H), 7.26 (br t, J = 8.6 Hz, 2H), 6.04
(s, 1H), 5.47-5.30 (m, 1H), 4.64-4.51 (m, 1H), 3.80 (s, 3H),3.71-3.58 (m, 2H), 3.50 (s, 3H), 3.20-3.02 (m, 2H), 1.98-1.87
(m, 1H), 1.23 (d, J = 6.6 Hz, 3H),1.13 (br d, J = 5.4 Hz,3H), 0.90 (dd, J = 3.4, 8.3 Hz, 2H), 0.85-0.67 (m, 2H). One proton
peak merged with solvent residual peak.
[1278] Example 769: (16 mg, 10.3 % yield); LCMS: m/z, 527.3 (M+H); rt 1.61 min; (LCMS Method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 0.1% TFA; Mobile phase B: 5%
water: 95% acetonitrile; 0.1% TFA; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.20-8.13 (m, 1H), 8.10-8.02 (m, 1H), 7.66 (dd, J = 5.5, 8.4 Hz, 2H), 7.22 (t, J = 8.8 Hz, 2H), 6.06 (s,
1H), 5.27-5.18(m, 1H), 4.59-4.50 (m, 1H), 3.88 (s, 3H), 3.72 -3.58 (m, 2H), 3.53 (s, 3H), 3.24-3.10 (m, 1H), 3.05-2.93
(m, 1H), 2.47-2.36 (m, 1H), 1.99-1.88(m, 1H),1.18 (d, J = 6.4 Hz, 3H), 1.10 (d, J = 6.6 Hz, 3H), 0.93-0.85 (m, 2H),
0.82-0.73 (m, 2H).
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EXAMPLES 770 AND 771

8-((2S,5R)-4-((1-(tert-buyl)-1H-tetrazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile

[1279]

Intermediate 770A: tert-butyl (2S,5R)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate

[1280]

[1281] To a solution of 4-fluorobenzoic acid (0.98 g, 7 mmol) in DMF (10 mL) were added TEA (1.95 mL, 14.0 mmol),
BOP (2.06 g, 4.67 mmol) and tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (1.0 g, 4.67 mmol). The reaction
mixture was stirred at room temperature for 4 h. The solvent was removed under reduced pressure and the crude
compound was purified by flash chromatography (12 g column silica, eluted with 25-40% ethyl acetate/ Pet ether) to
obtain tert-butyl (2S,SR)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (1.1 g, 70.1 % yield) as an off white
solid: LCMS: m/z, 337.2 (M+H); rt 1.95 min. LCMS Method Column Name: AQUITY UPLC BEH C18(3.0 3 50 mm) 1.7
mm Buffer: 10 mM ammonium acetate Mobile phase A:Buffer acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile
(5:95) Method:%B: 0 min-20:2 min -100:2.2 min-100 Flow: 0.7 mL/min.

Intermediate 770B: tert-butyl (2S,SR)-4-((1-(tert-butyl)-1H-tetrazol-5-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine-
1 -carboxylate

[1282]

[1283] To a solution of tert-butyl (2S,5R)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (350 mg, 1.040
mmol) in DCM (8 mL) was added carbonyl chlorobis(triphenylphosphine)iridium(I) (40.6 mg, 0.05 mmol), AcOH (0.119
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mL, 2.08 mmol), and 1,1,3,3-tetramethyldisiloxane (0.4 mL, 2.1 mmol). The reaction mixture was stirred at room tem-
perature for 5-10 min, and tert-butyl isocyanide (173 mg, 2.08 mmol) and TMS-N3 (0.28 mL, 2.08 mmol) were added.
The reaction mixture was stirred at room temperature for 14 h. The solvent was removed under reduced pressure and
the crude compound was purified by flash chromatography (12 g column silica, eluted with 15-30% ethyl acetate/ Pet
ether) to obtain tert-butyl(2S,5R)-4-((1-(tert-butyl)-1H-tetrazol-5-yl) (4-fluorophenyl) methyl)-2,5-dimethylpiperazine-1-
carboxylate (200 mg, 43.0 % yield) as an off white solid; LCMS: m/z, 447.2 (M+H); ret. Time 2.30 min. LCMS Method
info: LCMS Method Column Name: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate
Mobile phase A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method B: 0 min-20:2 min -100:+2.2
min-100 Flow: 0.7 mL/min.

Intermediate 770C: ((2R,5S)-1-((1-(tert-butyl)-1H-tetrazol-5-yl) (4-fluorophenyl) methyl)-2,5-dimethylpiperazine.HCl salt

[1284]

[1285] To a solution of tert-butyl(2S,5R)-4-((1-(tert-butyl)-1H-tetrazol-5-yl) (4-fluorophenyl) methyl)-2,5-dimethylpiper-
azine-1-carboxylate (200 mg, 0.45 mmol) in DCM (4 mL) was added 4 N HCl in dioxane (0.11 mL, 0.45 mmol). The
mixture was stirred at room temperature for 2 h. The solvent was removed under reduced pressure to obtain (2R,5S)-
1-((1-(tert-butyl)-1H-tetrazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine, HCl (85 mg, 54.8 % yield) as a dias-
tereomeric mixture; LCMS: m/z, 347.2 (M+H); rt 1.10 and 1.20 min LCMS Method Column Name: AQUITY UPLC BEH
C18 (3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate Mobile phase A: Buffer: acetonitrile (95:5) Mobile phase
B: Buffer: acetonitrile (5:95) Method: %B: 0 min-20:2 min -100: 2.2 min-100 Flow: 0.7 mL/min.

Examples 770 and 771: 8-((2S,5R)-4-((1-(tert-butyl)-1H-tetrazol-5-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1286] To a solution of (2R,5S)-1-((1-(tert-butyl)-1H-tetrazol-5-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine, HCl
(100 mg, 0.29 mmol) in acetonitrile (5 mL) was added DIPEA (0.050 mL, 0.289 mmol) at room temperature. After 5 min,
6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (96 mg, 0.29 mmol) was added and
the reaction mixture was heated at 85 °C for 3 h. The reaction mixture was cooled to room temperature and evaporated
under reduced pressure. The crude material was purified via preparative HPLC with the following conditions: Column:
CELLULOSE-4 (250 3 21.2) mm, 5-micron M. Phase: 0.1% DEA in MeOH; Flow: 20 mL/min; Fractions containing the
product were combined and dried via centrifugal evaporation to obtain Peak 1 (Example 770) and Peak 2 (Example 771).
[1287] Example 770: (4.9 mg, 3.05 % yield); LCMS: m/z, 530.2 (M+H); rt 1.99 min. LC MS condition Column: Waters
XBridge BEH C18 XP (50 3 2.1 mm) 2.5 mm; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100% B over
3 minutes; Flow: 1.1 mL/min. 1H NMR (400MHz, DMSO-d6) δ ppm 8.15 (d, J=8.6 Hz, 1H), 8.06 (d, J=9.0 Hz, 1H), 7.62
(dd, J=8.7, 5.5 Hz, 2H), 7.23 (t, J=8.9 Hz, 2H), 6.03 (s, 1H), 5.70 (s, 1H), 4.30 (br. s., 1H), 3.61-3.47 (m, 4H), 3.17 (d,
J=6.8 Hz, 1H), 2.92 (dd, J=11.9, 3.3 Hz, 1H), 2.72-2.59 (m, 2H), 1.66 (s, 9H), 1.09-1.05 (m, 3H), 1.00 (d, J=6.6 Hz, 3H).
[1288] Example 771: (3.1 mg, 1.926 % yield); LCMS: m/z, 530.2 (M+H); rt 1.99 min. LC MS condition: Column: Waters
XBridge BEH C18 XP (50 3 2.1 mm) 2.5 mm; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100% B over
3 minutes; Flow: 1.1mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (br d, J=9.3 Hz, 1 H), 8.01-8.09 (m, 1 H), 7.64
(br t, J=6.5 Hz, 2 H), 7.22 (br t, J=8.3 Hz, 2 H), 5.95-6.02 (m, 1 H), 5.66-5.72 (m, 1 H), 4.37-4.49 (m, 1 H), 3.57-3.63 (m,
1 H), 3.51 (s, 3 H), 3.49-3.49 (m, 1 H), 3.14-3.23 (m, 2 H), 2.11-2.17 (m, 1 H), 1.68 (s, 9 H), 1.08 (br d, J=6.6 Hz, 3 H),
0.93 (br d, J=6.1 Hz, 3 H).
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EXAMPLES 772 AND 773

8-((2S,5R)-4-((4-fluorophenyl)(5-isopropyl-1,3,4-thiadiazol-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1289]

Intermediate 772A: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-(2-isobutyrylhydrazineyl)-2-oxoethyl)-2,5-dimethylpipera-
zine-1-carboxylate

[1290]

[1291] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic
acid (500 mg, 1.37 mmol) in EtOAc (6 mL) were added isobutyrohydrazide (139mg, 1.36 mmol), Et3N (0.38 mL, 2.73
mmol) followed by 1-propanephosphonicanhydride (1042 mg, 1.64 mmol) at 0 °C. The reaction mixture was allowed to
reach room temperature and stirred for 16 h. The reaction mixture was extracted with ethyl acetate, washed with water,
brine, dried over Na2SO4 and concentrated under reduced pressure to give tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-(2-
isobutyrylhydrazineyl)-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (0.55 g, 1.22 mmol, 89 % yield). LCMS: m/z,
451.5 (M+H); rt 1.64 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile
phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95),
Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm).

Intermediate 772B: 2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-5-isopropyl-1,3,4-thiadiazole

[1292]
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[1293] To a stirred solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-(2-isobutyrylhydrazineyl)-2-oxoethyl)-2,5-
dimethylpiperazine-1-carboxylate (600 mg, 1.33 mmol) in toluene (6 mL) was added Lawesson’s reagent (539 mg, 1.33
mmol) at room temperature. The reaction mixture was heated at 110 °C for 16 h. The reaction mixture was cooled to
room temperature and evaporated under reduced pressure to give crude product. The crude product was purified via
flash chromatography on a 12 g silica gel column and eluted with 35% EtOAc/Pet. ether. The required fractions were
concentrated to afford 2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-5-isopropyl-1,3,4-thiadiazole (200
mg, 21.5 % yield). LCMS: m/z, 349.5 (M+H); rt 0.95 and 1.1 min. (LCMS Method: Column: Waters Acquity UPLC BEH
C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM
ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B;
Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 772 and 773: 8-((2S,5R)-4-((4-fluorophenyl)(5-isopropyl-1,3,4-thiadiazol-2-yl) methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1294] To a stirred solution of 2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl) methyl)-5-isopropyl-1,3,4-thia-
diazole (100 mg, 0.29 mmol) in acetonitrile (5 mL) was added DIPEA (0.25 mL, 1.44 mmol). The reaction mixture was
stirred at room temperature for 5 min. Next, 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yltrifluorometh-
anesulfonate (96 mg, 0.29 mmol) was added and the reaction mixture was heated at 80 °C for 3 h. The reaction mixture
was cooled to room temperature and evaporated under reduced pressure to obtain crude product, which was purified
by prep-HPLC method as follows Column: YMC EXRS (250 mm 3 19 mm ID,5 mm); Mobile phase A= 10 mm ammonium
bicarbonate in water pH 9.5; Mobile phase B= acetonitrile; Flow 17 mL/min; Grad (T/%B): 0/50, 2/60, 15/75).
[1295] Example 772: (4 mg, 2.5 % yield); LCMS: m/z, 532 (M+H); rt 3.26 min; (LCMS method: Column-Kinetex XB-
C18 (75 3 3 mm-2.6 mm) Mphase A: 10 mM ammonium formate in water: acetonitrile (98:2), Mphase B: 10 mM ammonium
formate in water: acetonitrile (2:98). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.3 Hz, 1H), 8.08 (d, J=9.0 Hz,
1H), 7.67 (s, 2H), 7.27 (t, J=8.1 Hz, 2H), 6.01 (s, 1H), 5.24 (s, 1H), 4.5-4.60 (m, 1H), 3.60- 3.65 (m , 1H), 3.52 (s,3H),
3.45-3.35 (m, 2H), 3.29-3.19 (m, 3H), 1.35-1.23 (m, 9H), 1.05 (d, J=6.4 Hz, 3H).
[1296] Example 773: (6 mg, 3.81 % yield); LCMS: m/z, 532 (M+H); rt 3.27 min; (LCMS method: Column-Kinetex XB-
C18 (75 3 3 mm-2.6 mm) Mphase A: 10 mM ammonium formate in water: acetonitrile (98:2), Mphase B: 10 mM ammonium
formate in water: acetonitrile (2:98). 1H NMR (400MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.07 (d, J=8.8 Hz, 1H),
7.61 (dd, J=5.5, 8.7 Hz, 2H), 7.25 (t, J=8.8 Hz, 2H), 6.02 (s, 1H), 5.31 (s,1H), 4.5-4.60 (m, 1H), 3.65-3.70 (m, 1H), 3.52
(s, 3H), 3.45-3.34 (m, 2H), 2.89-3.01 (m, 2H), 1.36-1.32 (m, 7H), 1.28-1.16 (m, 6H).

EXAMPLES 774 AND 775

8-((2S,SR)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1297]

Intermediate 774A: tert-butyl (2S,SR)-4-(2-(2-(cyclopropanecarbonyl)hydrazineyl)-1-(4-fluorophenyl)-2-oxoethyl)-2,5-
dimethylpiperazine-1-carboxylate

[1298]
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[1299] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic
acid (300 mg, 0.82 mmol) in EtOAc (6 mL) were added cyclopropanecarbohydrazide (90 mg, 0.901 mmol), Et3N (0.23
mL, 1.64 mmol) followed by 1-propanephosphonic anhydride (391 mg, 1.23 mmol) at 0 °C. The reaction mixture was
allowed to reach room temperature and stirred for 16 h. The reaction mixture was extracted with ethyl acetate, washed
with water, brine, dried over Na2SO4 and concentrated under reduced pressure to give tert-butyl (2S,5R)-4-(2-(2-(cy-
clopropanecarbonyl)hydrazineyl)-1 -(4-fluorophenyl)-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (400 mg, 54.5 %
yield). LCMS: m/z, 449.4 (M+H); rt 1.62 and 1.64 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3
50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5): Mobile phase B: 10 mM ammonium
acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50
°C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 774B: tert-butyl (2S,SR)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azine-1 -carboxylate

[1300]

[1301] To a stirred solution of tert-butyl (2S,SR)-4-(2-(2-(cyclopropanecarbonyl) hydrazineyl)-1-(4-fluorophenyl)-2-
oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (300 mg, 0.67 mmol) in toluene (1 mL) was added Lawesson’s reagent
(271 mg, 0.67 mmol). The reaction mixture was heated at 110 °C for 16 h. The reaction mixture was cooled to room
temperature and evaporated under reduced pressure to yield crude product, which was purified by flash chromatography
using 12 g silica gel column and eluted with 35% EtOAc in Pet ether. The required fractions were concentrated to afford
tert-butyl (2S,5R)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate
(130 mg, 43.5 % yield). LCMS: m/z, 447.3 (M+H); rt 2.18 and 2.22 min. (LCMS Method: Column: Waters Acquity UPLC
BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10
mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B;
Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 774C: 2-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,3,4-thiadiazole

[1302]
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[1303] To a stirred solution of tert-butyl (2S,5R)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl) (4-fluorophenyl)methyl)-2,5-
dimethylpiperazine-1-carboxylate (130 mg, 0.29 mmol) in EtOAc (3 mL) was added HCl (4 M in dioxane) (0.73 mL, 2.9
mmol) at 0 °C. The reaction mixture was allowed to reach room temperature and stirred for 2 h. The solvent was
evaporated under reduced pressure to afford 2-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)me-
thyl)-1,3,4-thiadiazole (80 mg, 79 % yield). LCMS: m/z, 347.1 (M+H); rt 0.90 and 1.1 min. (LCMS Method: Column:
Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5);
Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute
hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Examples 774 and 775: 8-((2S,5R)-4-((5-cyclopropl-1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1304] To a stirred solution of 2-cyclopropyl-5-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,3,4-thi-
adiazole (100 mg, 0.29 mmol) in acetonitrile (5 mL) was added DIPEA (0.202 mL, 1.155 mmol). The reaction mixture
was stirred for 5 min at room temperature. Next, 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluorometh-
anesulfonate (115 mg, 0.35 mmol) was added and the reaction mixture was heated at 80 °C for 4 h. The reaction mixture
was cooled to room temperature and evaporated under reduced pressure to obtain crude product which was purified
via preparative HPLC. Column: Waters XBridge C18, 150 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient:
a 0 minute hold at 15% B, 15-55% B over 25 minutes, then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to give
Example 774 (2 mg, 1.308 % yield) and Example 775 (1 mg, 0.65 % yield).
[1305] Example 774: LCMS: m/z, 530.2 (M+H); rt 1.98 min; (LCMS Method: Column: XBridge BEH XP C18 (50 3
2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:
95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.08-8.01 (m, 1H), 7.63 (dd, J = 5.6, 8.8 Hz, 2H), 7.30-7.21 (m, 2H),
6.00 (s, 1H), 5.20 (s, 1H),4.64-4.56 (m, 1H), 3.66-3.60 (m, 1H), 3.54-3.50 (m, 4H), 3.08-3.00 (m, 2H), 2.89 (d, J = 7.3
Hz, 1H), 2.47-2.43 (m, 1H), 1.29-1.23 (m, 4H), 1.19-1.11 (m,4H), 1.04 (d, J = 6.6 Hz, 2H).
[1306] Example 775: LCMS: m/z, 530.2 (M+H); rt 2.02 min; (LCMS Method: Column: XBridge BEH XP C18 (50 3
2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:
95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.18-8.11 (m, 1H), 8.09-8.01 (m, 1H), 7.62-7.52 (m, 2H), 7.29-7.17 (m, 2H), 6.01 (s, 1H),
5.27 (s, 1H), 4.60-4.50(m, 1H), 3.69 (br dd, J = 2.1, 12.1 Hz, 1H), 3.54-3.49 (m, 4H), 3.05-3.01 (m, 1H), 2.87 (dd, J =
3.1, 11.4 Hz, 1H), 2.46 (d, J = 3.4 Hz, 1H), 2.28 (br d, J = 10.8 Hz, 1H), 1.27-1.15 (m, 8H), 1.03-0.97 (m, 2H).

EXAMPLES 776 AND 777

8-((2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1307]

Intermediate 776A: tert-butyl (2S,SR)-4-(2-amino-1-(4-fluorophenyl)-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate

[1308]
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[1309] To a solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)acetic acid
(400 mg, 1.1 mmol) in tetrahydrofuran (8 mL) were added TEA (0.46 mL, 3.27 mmol) and ethyl chloroformate (0.16 mL,
1.64 mmol) at room temperature. The reaction mixture was stirred at room temperature for 2 h. Next, ammonium hydroxide
(0.21 mL, 5.46 mmol) was added. The reaction mixture was stirred for 30 min and evaporated to dryness to yield tert-
butyl (2S,SR)-4-(2-amino-1-(4-fluorophenyl)-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (350 mg, 19.3 %). LC-
MS: m/z, 366.5 (M+H); rt 1.57 min; Method Info: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm, Mobile phase A: 95%
water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium
acetate, Flow: 0.7 mL/min.

Intermediate 776B: tert-butyl (2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine-1-
carboxylate

[1310]

[1311] A mixture of 2-bromo-1-cyclopropylethan-1-one (161 mg, 0.99 mmol), tert-butyl (2S,5R)-4-(2-amino-1 -(4-fluor-
ophenyl)-2-oxoethyl)-2,5-dimethylpiperazine-1 - carboxylate (300 mg, 0.82 mmol), and silver trifluoromethanesulfonate
(264 mg, 1.03 mmol) in ethyl acetate (4 mL) was heated to 60 °C. The reaction mixture was cooled to room temperature
and filtered through a sintered funnel. Water was added and the mixture was extracted twice with ethyl acetate (20 mL).
The combined organic layer was dried over Na2SO4 and evaporated to dryness to obtain tert-butyl (2S,SR)-4-((4-
cyclopropyloxazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (220 mg, 24.9 % yield). LCMS:
m/z, 330.2 (M-Boc); rt 1.57 min; Method Info: Luna 3.0 C18(2) 100 Å LC column (20X4.0mm) Mercury MS TM, Mobile
phase A: 0.1%TFA in Milli-Q water. Mobile phase B: 0.1%TFA in acetonitrile, Flow: 1.5 mL/min.

Intermediate 776C: 4-cyclopropyl-2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)oxazole, HCl

[1312]

[1313] To a solution of tert-butyl (2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluorophenyl) methyl)-2,5-dimethylpipera-
zine-1-carboxylate (400 mg, 0.93 mmol) in 1,4-dioxane (5 mL) was added HCl in dioxane (0.28 mL, 9.31 mmol) at room
temperature. The reaction mixture was stirred at room temperature for 3 h. The reaction mixture was evaporated to
dryness to yield 4-cyclopropyl-2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl) methyl)oxazole, HCl (280 mg,
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18.1 % yield). LCMS: m/z, 330.1 (M+H); rt 1.31 min; Method Info: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm,
Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate, Mobile phase B: 5% water: 95% acetonitrile;
10 mM ammonium acetate, Flow: 0.7 mL/min.

Examples 776 and 777: 8-((2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1314] To a stirred solution of 4-cyclopropyl-2-(((2R,SS)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)oxazole,
HCl (300 mg, 0.82 mmol) in acetonitrile (3 mL) were added DIPEA (0.43 mL, 2.46 mmol) and 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (328 mg, 0.98 mmol). The reaction mixture was stirred at
80 °C overnight. The crude LCMS had shown formation of the product. The solvent was removed under reduced pressure
and the residue was dissolved in ethyl acetate (100 mL). The organic layer was washed with brine, dried over Na2SO4,
concentrated under reduced pressure to afford crude product which was purified by preparative Chiral HPLC (Chiral
Prep HPLC method: CELLULOSE-2 (250 3 4.6 mm), 5 micron M. Phase: 0.1% DEA in acetonitrile) to afford Examples
776 and 777.
[1315] Example 776: (8.1 mg, 1.9% yield); LCMS: m/z, 513.2 (M+H); rt 2.188 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18-8.12 (m, 1H), 8.10-8.03 (m, 1H), 7.85 (s, 1H), 7.63 (dd, J = 5.7,
8.4 Hz, 2H), 7.21 (t, J = 8.8 Hz, 2H), 6.03 (s, 1H), 4.92 (s, 1H), 4.45 (td, J = 2.5, 3.8 Hz, 1H), 3.63-3.55 (m, 1H), 3.55-3.46
(m, 4H), 2.86 (dd, J = 3.4, 11.7 Hz, 1H), 2.77-2.69 (m, 1H), 2.17 (dd, J = 1.5, 12.0 Hz, 1H), 1.84-1.75 (m, 1H), 1.15 (dd,
J = 6.6, 12.5 Hz, 6H), 0.88-0.76 (m, 2H), 0.69-0.60 (m, 2H).
[1316] Example 777: (3.4 mg, 2.2 % yield); LCMS: m/z, 513.2 (M+H); rt 2.19 min; (LCMS Method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.21-8.11 (m, 1H), 8.09-8.00 (m, 1H), 7.84 (s, 1H), 7.64 (dd, J = 5.9,
8.1 Hz, 2H), 7.23 (t, J = 8.7 Hz, 2H), 5.99 (s, 1H), 4.95 (s, 1H), 4.54 (br d, J = 2.7 Hz, 1H), 3.78 (s, 1H), 3.63 (br d, J =
13.0 Hz, 1H), 3.52 (s, 3H), 3.45 (br dd, J = 2.3, 12.1 Hz, 1H), 3.05 (br dd, J = 2.7, 11.2 Hz, 1H), 2.94 (br d, J = 6.1 Hz,
1H), 2.00 (br d, J = 11.2 Hz, 1H), 1.22 (d, J = 6.4 Hz, 3H), 1.03 (dd, J = 6.2, 11.6 Hz, 3H), 0.81 (br d, J = 8.1 Hz, 2H),
0.70-0.57 (m, 2H).
[1317] The compounds in Table 15 were prepared from the appropriate piperazine according to the general procedure
described in Examples 776 and 777, substituting 2-bromo-1-cyclopropylethan-1-one with the appropriate acyl bromides
in the synthetic sequence. The synthesis provided a mixture of diastereomers, the mixture was separated at the final
stage using either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was
not assigned at the newly formed carbon-nitrogen bond
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EXAMPLES 780 AND 781

8-((2S,5R)-4-(1-(2,6-difluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile

[1318]

Intermediate 780A: Ethyl 3-amino-6-bromopicolinate.

[1319]

[1320] To a suspension of ethyl 3-aminopicolinate (12.0 g. 72.2 mmol) in water (54 mL) were added sulfuric acid (3.9
mL, 72.2 mmol) and acetic acid (4.1 mL, 72.2 mmol). The reaction mixture was stirred for 5 min. Next, bromine (3.72
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mL, 72.2 mmol) in acetic acid (15 mL) was slowly added through an addition funnel over 15 min. The reaction mixture
was stirred at room temperature for 16 h. The reaction was quenched with water (500 mL). The reaction mixture was
filtered through a Buchner funnel to obtain ethyl 3-amino-6-bromopicolinate (12.9 g, 47.4 mmol, 65.6 % yield) as a pale
yellow solid. LCMS: m/z, 247.1 (M+2); rt 1.18 min. (LC-MS Method info: Column- AQUITY UPLC BEH C18 (3.0 3 50
mm) 1.7 mm; Mobile phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM
ammonium acetate; Gradient: 20-100 % B over 2.0 minutes, then a 0.2 minute hold at 100% B, flow rate 0.7 mL/min).

Intermediate 780B: Ethyl 6-bromo-3-(2-cyanoacetamido) picolinate.

[1321]

[1322] To a stirred solution of ethyl 3-amino-6-bromopicolinate (2.0 g, 8.16 mmol) in DMF (15 mL) were added 2-
cyanoacetic acid (1.39 g, 16.32 mmol) and TEA (2.84 mL, 20.4 mmol), followed by 1-propanephosphonic anhydride
(10.8 mL, 18 mmol). The reaction mixture was stirred at room temperature for 16 h. The reaction mixture was quenched
with water (100 mL) and was stirred for 15 min to obtain a solid which was filtered through Buchner funnel to obtain ethyl
6-bromo-3-(2-cyanoacetamido)picolinate (2.45 g, 7.85 mmol, 96 % yield) as yellow solid; LCMS: m/z, 314.0 (M+2); rt
2.023 min. (LC-MS Method info: Column-KINETEX-XB-C18 (75 3 3 mm- 2.6 mm); M phase A: 10 mM ammonium
formate in water: acetonitrile (98:2); M phase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient:
20-100% B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100% B flow rate 1.5 mL/min; then Gradient:
100-20% B over 0.1 minutes, flow rate 1.5 mL/min).

Intermediate 780C: ethyl 6-cyano-3-(2-cyanoacetamido)picolinate

[1323]

[1324] To a stirred solution of ethyl 6-bromo-3-(2-cyanoacetamido)picolinate (200 mg, 0.64 mmol) in NMP (8 mL) were
added zinc (8.38 mg, 0.128 mmol) and zinc cyanide (150 mg, 1.28 mmol) under nitrogen. The nitrogen purging was
continued for 3 min and was dppf (21.3 mg, 0.04 mmol) and Pd2(dba)3 (58.7 mg, 0.06 mmol) were added. Nitrogen
purging was continued for another 3 min. The reaction mixture was heated up to 80 °C for 1 h. The reaction mixture was
cooled to room temperature. The reaction was quenched with water. The reaction mixture was filtered through a Celite
pad. The filtrate was extracted with ethyl acetate (3 3 100 mL). The combined organic layer was washed with brine
solution (50 mL) and was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure. The
crude compound was purified by silica gel column (12 g, eluting with 34%-39% ethyl acetate/ Pet ether) to obtain ethyl
6-cyano-3-(2-cyanoacetamido)picolinate (70 mg, 0.271 mmol, 42.3 % yield) as a brown solid. LCMS: m/z, 257.2 (M-H);
rt 1.10 min. (LC-MS Method info: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: Buffer:
acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate; Gradient: 20-100 % B
over 2.0 minutes, then a 0.3 minute hold at 100% B, flow rate 0.7 mL/min).

Intermediate 780D: 6,8-dioxo-5,6,7,8-tetrahydro-1,5-naphthyridine-2,7-dicarbonitrile

[1325]
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[1326] To a stirred solution of ethyl 6-cyano-3-(2-cyanoacetamido) picolinate (70 mg, 0.27 mmol) in DCM (5 mL) was
added trimethylamine (0.11 mL, 0.81 mmol). The reaction mixture was warmed to 45 °C and was stirred for 3 h. The
reaction mixture cooled to room temperature and concentrated under reduced pressure. Next, 10% ethyl acetate in
hexane was added. The reaction mixture was stirred for 15 min and was filtered through Buchner funnel to obtain 6, 8-
dioxo-5, 6, 7, 8-tetrahydro-1,5-naphthyridine-2, 7-dicarbonitrile (54 mg, 0.26 mmol, 94 % yield) as brown solid. LCMS:
m/z, 211.1 (M-H); rt 0.41 min. (LC-MS Method info: Column- AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile
phase A: Buffer: acetonitrile (95:5); Mobile phase B: Buffer: acetonitrile (5:95), Buffer: 10 mM ammonium acetate;
Gradient: 20-100 % B over 2.0 minutes, then a 0.3 minute hold at 100% B, flow rate 0.7 mL/min.

Intermediate 780E: 5-methyl-6,8-dioxo-5,6,7,8-tetrahydro-1,5-naphthyridine-2,7-dicarbonitrile

[1327]

[1328] To a stirred solution of 6,8-dioxo-5,6,7,8-tetrahydro-1,5-naphthyridine-2,7-dicarbonitrile (50 mg, 0.24 mmol) in
DMF (3 mL) was added NaH (28.3 mg, 0.71 mmol) at 0 °C. The reaction mixture was stirred at room temperature for
30 min, then methyl iodide (0.05 mL, 0.7 mmol) was added. The reaction mixture was stirred at room temperature for
another 3 h. The reaction mixture was quenched with water (10 mL) and was acidified with 1.5 N HCl to adjust the pH
~6 at 0 °C. The reaction mixture was stirred for 15 min to obtain a solid residue which was filtered through Buchner
funnel to obtain 5-methyl-6,8-dioxo-5,6,7,8-tetrahydro-1,5-naphthyridine-2.7-dicarbonitrile (20 mg, 0.088 mmol, 37.5 %
yield) as a brown solid. LCMS: m/z, 225.0 (M-H); rt 1.30 min. (LC-MS Method info: Column-KINETEX- XB-C18 (75 3
3 mm- 2.6 mm); M phase A: 10 mM ammonium formate in water: acetonitrile (98:02); M phase B: 10 mM ammonium
formate in water: acetonitrile (2:98); Gradient: 20-100% B over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold
at 100% B flow rate 1.5 mL/min; then Gradient: 100-20% B over 0.1 minutes, flow rate 1.5 mL/min.

Intermediate 780F: 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[1329]

[1330] To a stirred solution of 5-methyl-6,8-dioxo-5,6,7,8-tetrahydro-1,5-naphthyridine-2,7-dicarbonitrile (0.3 g, 1.33
mmol) in DCM (8 mL) were added TEA (0.56 mL, 3.9 mmol) and DMAP (0.02 g, 0.14 mmol) at 0 °C, followed by
trifluoromethanesulfonic anhydride (0.45 mL, 2.7 mmol). The reaction mixture was slowly warmed to room temperature
and was stirred for 1.5 h. The reaction was quenched with water (50 mL). The reaction mixture was extracted with DCM
(3 3 100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under
reduced pressure to obtain 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate
(0.32 g, 67.3%) as a brown solid. 1H NMR (400 MHz, CDCl3) δ ppm 8.06-8.03 (d, 1H), 7.95-7.92 (d, 1H), 3.80 (s, 3H).



EP 3 814 348 B9

411

5

10

15

20

25

30

35

40

45

50

55

Intermediate 780G: tert-butyl (2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethyl-
piperazine-1-carboxylate

[1331]

[1332] To a stirred solution of (2R,5S)-tert-butyl 2,5-dimethylpiperazine-1-carboxylate (126 mg, 0.59 mmol) in ace-
tonitrile (5 mL) were added DIPEA (0.2 mL, 1.17 mmol) and 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl trifluoromethanesulfonate (140 mg, 0.39 mmol). The reaction mixture was heated to 85 °C for 2 h. The reaction
mixture was cooled to room temperature and evaporated under reduced pressure to obtain crude product. The crude
product was purified by silica gel column (24 g, eluted with 100-80% ethyl acetate/ Pet ether) to yield tert-butyl (2R,5S)-
4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazine-1-carboxylate (120 mg, 0.24
mmol, 61.8 % yield) as a light brown solid. LCMS: m/z, 423.0 (M+H); rt 1.58 min; (LCMS method: Column: Waters
Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile
phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold
at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 780H: 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbon-
itrile.TFA

[1333]

[1334] To a stirred solution of tert-butyl (2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-
dimethylpiperazine-1-carboxylate (80 mg, 0.19 mmol) in DCM (10 mL) was added TFA (1 mL, 12.98 mmol). The reaction
mixture was stirred at room temperature for 16 h. The solvent was removed under reduced pressure to obtain 8-((2S,5R)-
2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile, TFA (80 mg, 0.115 mmol,
61.0 % yield) as a gum. LCMS: m/z, 323.3 (M+H); rt 0.59 min; (LCMS method: Column: Waters Acquity UPLC BEH C18
(2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium
acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50
°C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Examples 780 and 781: 8-((2S,5R)-4-(1-(2,6-difluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile

[1335] To a stirred solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile,TFA (60 mg, 0.19 mmol) in acetonitrile (2 mL) was added DIPEA (0.1 mL, 0.6 mmol), followed by 2-(1-
bromoethyl)-1,3-difluorobenzene (61.7 mg, 0.28 mmol). The reaction mixture was heated to 85 °C for 16 h. The reaction
mixture was cooled to room temperature and evaporated under reduced pressure. The residue was dissolved in ethyl
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acetate (100 mL). The organic layer was washed with brine, dried over Na2SO4, concentrated under reduced pressure
to obtain crude product, which was purified by preparative HPLC (Prep HPLC Method: column: DAD 1: Bridge Phenyl
(250 mm 3 4.6 mm) 5 mm, DAD-2: Inersil ODS (250 mm 3 4.6 mm) 5 mm ID, 5 mm) Mobile phase 10 mM ammonium
acetate in water pH: 4.5, MeOH: acetonitrile: 50: 50 A-0.1% DEA in acetonitrile, Mobile phase B-0.1% DEA in MeOH,
%B-0/70, 20/100 Flow: 2 mL/min) to yield Examples 780 and 781.
[1336] Example 780: (8.9 mg, 10.23 % yield); LCMS: m/z, 463.2 (M+H); rt 2.349 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400MHz, DMSO-d6) δ ppm 8.32-8.22 (m, 1H), 8.21-8.10 (m, 1H), 7.44-7.31 (m, 1H), 7.14-6.99 (m,
2H), 4.84 (br. s., 1H), 4.15 (q, J=6.5 Hz, 1H), 3.96 (dd, J=3.5, 12.5 Hz, 1H), 3.54 (s, 3H), 3.25-3.14 (m, 1H), 2.88-2.73
(m, 2H), 1.45 (d, J=6.5 Hz, 3H), 1.36 (d, J=6.5 Hz, 3H), 0.90 (d, J=6.5 Hz, 3H), one proton merged with residual water.
[1337] Example 781: (8.9 mg, 10.23 % yield); LCMS: m/z, 463.2 (M+H); rt 2.383 min; (LCMS method: Column: XBridge
BEH XP C18 (50 3 2.1) mm, 2.5 mm: Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile
phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B:
0-100%). 1H NMR (400MHz, DMSO-d6) δ ppm 8.31-8.23 (m, 1H), 8.19-8.09 (m, 1H), 7.41-7.32 (m, 1H), 7.12-6.99 (m,
2H), 4.71-4.59 (m, 1H), 4.17-4.02 (m, 2H), 3.54-3.46 (m, 5H), 3.18-3.11 (m, 1H), 2.22-2.14 (m, 1H), 1.50-1.40 (m, 3H),
1.22-1.12 (m, 3H), 1.01-0.91 (m, 3H).
[1338] The examples in the Table 16 were prepared from the appropriate piperazine according to the general procedure
described in Examples 780 and 781 substituting 2-(1-bromoethyl)-1,3-difluorobenzene with the appropriate α-methyl
benzylbromides in the synthetic sequence. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1339] The examples in the Table 17 were prepared from the appropriate piperazine according to the general procedure
described in Examples 780 and 781, substituting 2-(1-bromoethyl)-1,3-difluorobenzene with the appropriate benzhydryl
chloride/bromides in the synthetic sequence. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1340] The examples in the Table 18 were prepared from the appropriate piperazine according to the general procedure
described in Examples 700 and 701, substituting 4-cyclopropylthiazole-2-carbaldehyde with the appropriate heterocyclic
aldehyde and Intermediate 780H in the synthetic sequence. When the reaction provided a mixture of diastereomers,
the mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatog-
raphy. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1341] The examples in the Table 19 were prepared from the appropriate piperazine according to the general procedure
described in Examples 735 and 736 substituting (Z)-N’- hydroxycyclopropane carboximidamide with the appropriate
amidoximes and Intermediate 780F in the synthetic sequence. When the reaction provided a mixture of diastereomers,
the mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatog-
raphy. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1342] The examples in the Table 20 were prepared from the appropriate piperazine according to the general procedure
described in Examples 729 and 730, substituting 5-cyclopropylisoxazole-3-carboxylic acid with the appropriate isoxazole-
3-carboxylic acid and using Intermediate 780F in the synthetic sequence. When the reaction provided a mixture of
diastereomers, the mixture was separated at the final stage using either preparative chromatography or preparative
chiral chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1343] The examples in the Table 21 were prepared from the appropriate piperazine according to the general procedure
described in Examples 780 and 781, substituting 2-(1-bromoethyl)-1,3-difluorobenzene with the appropriate benzhydryl
chloride/bromides in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1344] The examples in the Table 22 were prepared from the appropriate piperazine according to the general procedure
described in Examples 780 and 781, substituting 2-(1-bromoethyl)-1,3-difluorobenzene with the appropriate α-methyl
benzyl chlorides/ bromides in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the
mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatography.
The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1345] The examples in the Table 23 were prepared from the appropriate piperazine according to the general procedure
described in Example 780 and 781, substituting 2-(1-bromoethyl)-1,3-difluorobenzene with the appropriate benzyl chlo-
rides/bromides in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1346] The examples in the Table 24 were prepared from the appropriate piperazine according to the general procedure
described in Examples 700 and 701, substituting 4-cyclopropylthiazole-2-carbaldehyde with the appropriate heterocyclic
aldehyde and Intermediate 780F in the synthetic sequence. When the synthesis provided a mixture of diastereomers,
the mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatog-
raphy. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1347] The examples in the Table 25 were prepared from the appropriate piperazine according to the general procedure
described in Examples 735 and 736 substituting (Z)-N’- hydroxycyclopropane carboximidamide and Intermediate 780F
in the synthetic sequence. When the reaction provided a mixture of diastereomers, the mixture was separated at the
final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry
was not assigned at the newly formed carbon-nitrogen bond.
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[1348] The compounds in Table 26 were prepared from the appropriate piperazine using corresponding benzhydryl
chloride/bromide as described for Example 302. When the reaction provided a mixture of diastereomers, the mixture
was separated using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1349] The compounds in Table 27 were prepared from the appropriate piperazine using corresponding benzyl chlo-
ride/bromide as described for Examples 308 and 309. When the synthesis provided a mixture of diastereomers, the
mixture was separated using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond
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[1350] The compounds in Table 28 were prepared from the appropriate piperazine using the corresponding benzyl
chloride/bromide as described in the procedure for Example 246. The crude material was purified by preparative HPLC
to obtain the product.
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[1351] The examples in the Table 29 were prepared from the appropriate piperazine according to the general procedure
described in Examples 735 and 736. When the reaction provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1352] The examples in the Table 30 were prepared from the appropriate piperazine according to the general procedure
described in Examples 700 and 701, substituting 4-cyclopropylthiazole-2-carbaldehyde with the appropriate heterocyclic
aldehyde and Intermediate 780F in the synthetic sequence. When the synthesis provided a mixture of diastereomers,
the mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatog-
raphy. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1353] The examples in the Table 31 were prepared from the appropriate piperazine according to the general procedure
described in Examples 729 and 730, substituting 5-cyclopropylisoxazole-3-carboxylic acid with the appropriate isoxazole-
3-carboxylic acid and using Intermediate 780F in the synthetic sequence. When the synthesis provided a mixture of
diastereomers, the mixture was separated at the final stage using either preparative chromatography or preparative
chiral chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1354] The compounds in Table 32 were prepared from the appropriate piperazine using corresponding benzyl chlo-
ride/bromide as described for Example 246. The crude material was purified by preparative HPLC to obtain the product.
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[1355] The compounds in Table 33 were prepared from the appropriate piperazine using corresponding α-methyl
benzyl chloride/bromide as described for Examples 308 and 309. When the synthesis provided a mixture of diastereomers,
the mixture was separated using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1356] The compounds in Table 34 were prepared from the appropriate piperazine using corresponding benzhydryl
chloride/bromide as described for Example 302. When the reaction provided a mixture of diastereomers, the mixture
was separated using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1357] The examples in the Table 35 were prepared from the appropriate piperazine according to the general procedure
described in Examples 729 and 730. When the synthesis provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.

[1358] The examples in the Table 36 were prepared from the appropriate piperazine according to the general procedure
described in Examples 735 and 736. When the synthesis provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1359] The compounds in Table 37 were prepared from the appropriate piperazine using corresponding benzhydryl
chloride/bromide as described for Example 302. When the synthesis provided a mixture of diastereomers, the mixture
was separated using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1360] The compounds in Table 38 were prepared from the appropriate piperazine using corresponding α-alkyl benzyl
chloride/bromide as described for Example 308/309. When the synthesis provided a mixture of diastereomers, the
mixture was separated using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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[1361] The compounds of Table 39 were prepared according to the general procedure described in Example 246 by
alkylation of the piperazine nitrogen with either an alkyl chloride or bromide. The crude material was purified by preparative
HPLC to obtain the product.



EP 3 814 348 B9

511

5

10

15

20

25

30

35

40

45

50

55

EXAMPLE 1150

8-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile

[1362]

Intermediate 1150A: methyl ((benzyloxy )carbonyl)-D-seryl-L-alaninate

[1363]
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[1364] Diisopropylethylamine (75 mL, 430 mmol) was added dropwise to a cooled mixture of methyl L-alaninate (20
g, 143 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (33.0 g, 172 mmol), ((benzyloxy)carbon-
yl)-D-serine (34.3 g, 143 mmol) in dichloromethane (36 mL). The resulting mixture was stirred under nitrogen at ambient
temperature for 16 h. After removing solvent in vacuo at 40 °C, the residue was diluted with saturated sodium carbonate
(200 mL), water (200 mL) and extracted with EtOAc (500 mL X 2). The combined organic phases were washed with 1.5
M hydrochloric acid (200 mL), saturated brine solution (200 mL), dried over sodium sulfate and concentrated in vacuo
at 40 °C to give methyl((benzyloxy)carbonyl)-D-seryl-L-alaninate (30 g, 64.6 % yield) as a colorless solid. LCMS: m/z,
325.1 (M+H); rt 0.90 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase
A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient
= 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm).

Intermediate 1150B: (3R,6S)-3-(hydroxymethyl)-6-methylpiperazine-2,5-dione

[1365]
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[1366] To a stirred solution of methyl ((benzyloxy)carbonyl)-D-seryl-L-alaninate (10 g, 30.8 mmol) in MeOH (100 mL)
was added Pd-C (10% on carbon) (0.66 g, 6.17 mmol). The reaction mixture was stirred under a hydrogen bladder at
1 atm for 16 h. The reaction mixture was filtered through a Celite pad, washed with excess MeOH (150 mL) and the
filtrate was refluxed at 70 °C for 16 h. The solvent was removed under reduced pressure to give (3R,6S)-3-(hydroxyme-
thyl)-6-methylpiperazine-2,5-dione (4.5 g, 92 % yield). 1H NMR (300 MHz, DMSO-d6) δ ppm 8.09 (s, 1 H), 7.91 (br s, 1
H), 5.13 (br s, 1 H), 3.92 (q, J=6.9 Hz, 1 H), 3.49-3.77 (m, 3 H), 1.23 (d, J=7.1 Hz, 3 H).

Intermediate 1150C: ((2S,5S)-5-methylpiperazin-2-yl)methanol

[1367]

[1368] To (3R,6S)-3-(hydroxymethyl)-6-methylpiperazine-2,5-dione (5 g, 31.6 mmol) was added a solution of borane
in THF (1M, 237 mL, 237 mmol). The mixture was heated to 70 °C for 18 h. The reaction mixture was cooled to 0 °C.
Methanol (65 mL) was added gradually, followed by 5 M hydrochloric acid (16 mL) and the reaction mixture was heated
to 70 °C for 2 h. The reaction mixture was cooled to room temperature, the resulting solid was filtered, the cake was
washed with THF (40 mL) and dried to give ((2S,SS)-5-methylpiperazin-2-yl)methanol, 2 HCl (4.4 g, 68.5 % yield) as
an off-white solid. 1H NMR (300 MHz, D2O) δ ppm 3.80-3.89 (m, 1 H), 3.53-3.73 (m, 5 H), 3.10-3.33 (m, 2 H), 1.35 (d,
J=6.4 Hz, 3 H).
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Intermediate 1150D: 8-((2S,5S)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1369]

[1370] To a stirred solution of ((2S,5S)-5-methylpiperazin-2-yl)methanol, 2 HCl (500 mg, 2.46 mmol) in acetonitrile (5
mL), DIPEA (2.58 mL, 14.77 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (820 mg, 2.46 mmol) were added sequentially at room temperature. The reaction mixture was heated at 85 °C
for 6 h. The solvent was removed under reduced pressure to give crude product which was purified via silica gel
chromatography (15% MeOH (10% aq. NH3)\CHCl3) to afford 8-((2S,5S)-5-(hydroxymethyl)-2-methylpipemzin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (250 mg, 32.4 % yield). LCMS: m/z, 314.3 (M+H); rt 0.54 min.
(LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium
acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over
1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 1150: 8-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile.

[1371] To a stirred solution of 8-((2S,5S)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (40 mg, 0.13 mmol), 6-cyano-1-methyl-2-oxo-1,2-dihydro-1.5-naphthyridin-4-yl trifluor-
omethanesulfonate (25 mg, 0.075 mmol) in acetonitrile (5 mL) was added DIPEA (0.09 mL, 0.51 mmol). After 5 min at
room temperature, 4,4’-(bromomethylene)bis(methylbenzene) (70.3 mg, 0.26 mmol) was added. The reaction mixture
was heated at 85 °C for 6 h. The solvent was removed under reduced pressure and the crude product was purified by
preparative HPLC. Column: Waters XBridge C18, 150 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile:
water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a
0 minute hold at 15% B, 15-46% B over 20 minutes, then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fractions containing the product were combined and dried via centrifugal evaporation to give
8-((2S,5S)-4-(di-p-tolylmethyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (2 mg, 3.09 % yield). LCMS: m/z, 508.3 (M+H); rt 2.296 min; (LCMS Method: Column: XBridge BEH
XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase
B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%.
1H NMR(400 MHz, DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.08-8.01 (m, 1H), 7.41 (d, J=8.1 Hz, 2H), 7.36 (d, J=8.1 Hz,
2H), 7.11 (d, J=7.8 Hz, 2H), 7.07 (d,J=8.1 Hz, 2H), 6.12 (s, 1H), 4.84 (s, 1H), 4.82-4.73 (m, 1H), 4.31 (t, J=4.4 Hz, 1H),
3.77-3.64 (m, 2H), 3.63-3.57 (m, 1H), 3.52 (s, 4H), 2.96-2.82 (m, 2H), 2.43-2.38 (m, 1H), 2.24 (s, 3H), 2.21 (s, 3H), 1.23
(d, J=6.6 Hz, 3H).
[1372] The examples in the Table 40 were prepared according to the general procedure described in Example 1150,
substituting (4,4’-(bromomethylene)bis(methylbenzene) with the appropriate benzyhydryl bromides in the synthetic se-
quence. When the synthesis provided a mixture of diastereomers, the mixture was separated at the final stage using
either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was not assigned
at the newly formed carbon-nitrogen bond.
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EXAMPLE 1155

8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-I,5-
naphthyridine-2-carbonitrile

[1373]

Intermediate A85: tert-butyl (2S,5S)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate

[1374]

[1375] To an ice cooled, stirred solution of ((2S,SS)-5-methylpiperazin-2-yl)methanol, 2 HCl (2.1 g, 10.34 mmol) in
MeOH (10 mL), Et3N (4.32 mL, 31.0 mmol) was added. After 5 min., Boc-anhydride (5.76 mL, 24.81 mmol) in MeOH
(14.5 mL) was added dropwise over a period of 15 min. The reaction mixture was allowed to reach room temperature,
stirred for 1 h followed by heating at 50 °C for 16 h. The reaction mixture was concentrated and the residue was dissolved
in EtOH (40 mL). A solution of NaOH (2.1 g, 52 mmol) in water (40 mL) was added and the reaction mixture was heated
at 100 °C for 16 h. The reaction mixture was cooled to room temperature, neutralized with aqueous 1.5 N HCl (~300
mL) to pH 9 and extracted with chloroform (3 3 100 mL). The combined organic extracts were dried over sodium sulfate,
filtered and concentrated to give tert-butyl (2S,SS)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (2.0 g, 84 %
yield). LCMS: m/z, 231.3 (M+H); rt 0.70 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm)
1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:ac-
etonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm). 1H NMR (400 MHz, METHANOL-d4) δ ppm 4.06-4.14 (m, 1 H), 3.76 (dd,
J=13.8, 1.8 Hz, 1 H), 3.57-3.65 (m, 1 H), 3.52 (dd, J=10.8, 6.8 Hz, 1 H), 3.22 (dd, J= 13.8, 4.3 Hz, 1 H), 3.03 (dd, J=13.1,
5.0 Hz, 1 H), 2.88-2.96 (m, 1 H), 2.52 (dd, J=13.1, 3.0 Hz, 1 H), 1.46 (s, 9 H), 1.23 (d,J=7.0 Hz, 3 H).

Intermediate 1155B: tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazine-1 -carbox-
ylate

[1376]
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[1377] To a stirred solution of tert-butyl (2S,SS)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (0.5 g, 2.17
mmol) in acetonitrile (5 mL), DIPEA (1.2 mL, 6.51 mmol), and 4,4’-(bromomethylene)bis(fluorobenzene) (0.62 g, 2.2
mmol) were added sequentially at room temperature, followed by heating at 80 °C for 3 h. The solvent was removed
under reduced pressure to give the crude product which was purified by silica gel column chromatography using a 24
g silica gel flash column, eluting with 0-7% MeOH in DCM to afford tert-butyl (2S,SS)-4-(bis(4-fluorophenyl)methyl)-
5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (650 mg, 69.2 % yield) as an off-white solid. LCMS: m/z, 433.3
(M+H); rt 2.12 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase A:
10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient
= 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm).

Intermediate 1155C: ((2S,SS)-1-(bis(4-fluorophenyl)methyl)-5-mεthylpiperazin-2-yl) methanol hydrochloride

[1378]

[1379] To a stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-mεthylpiperazine-
1-carboxylatε (300 mg, 0.7 mmol) in DCM (5 mL), HCl (4N in dioxane) (1.73 mL, 6.94 mmol) was added drop wise at
room temperature. After stirring for 3 h., solvent was removed under reduced pressure, co-distilled with acetonitrile
(3X10 mL), crude was triturated with diethyl ether (10 mL) and dried to afford ((2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-
methylpiperazin-2-yl)methanol hydrochloride (235 mg, 92 % yield) as an off-white solid. LCMS: m/z, 333.2 (M+H); rt
1.19 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100
% B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 1155D: 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1380]
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[1381] To a stirred solution of ((2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl)methanol hydrochloride
(230 mg, 0.624 mmol) in acetonitrile (5 mL), DIPEA (0.33 mL, 1.9 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl trifluoromethanesulfonate (208 mg, 0.624 mmol) were added sequentially at room temperature followed
by heating at 80 °C for 4 h. The solvent was removed under reduced pressure, crude was purified by silica gel column
chromatography using 24 g flash column, eluting with 40-100% EtOAc/hexane followed by 0-10% MeOH in CHCl3 to
afford 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (160 mg, 49.8 % yield). LCMS: m/z, 516.6 (M+H); rt 0.79 min. (LCMS Method: Column:
Waters Acquity UPLC BEH C18 (3.0x50mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5);
Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute
hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 1155: 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthy ridine-2-carbonitrile

[1382] To a stirred solution of 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1 -yl)-5-
methyl -6-oxo-5.6-dihydro-1,5-naphthyridine-2-carbonitrile (30 mg, 0.06 mmol) in THF (2 mL), NaH (4.65 mg, 0.12 mmol,
60%) was added at 0 °C. After stirring for 5 min., methyl iodide (5.46 mL, 0.09 mmol) was added. The reaction mixture
was allowed to reach room temperature. The reaction mixture was stirred for 4 h at room temperature. The reaction was
quenched with ice-cold water and extracted with EtOAc (3 X 20 mL). The combined organic extracts were washed with
brine, dried over sodium sulphate and concentrated to give crude product. The crude product was purified by preparative
HPLC. Column: Waters XBridge C18, 150 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile: water with
10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 3
minute hold at 40% B, 40-61% B over 15 minutes, then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions containing the product were combined
and dried via centrifugal evaporation to give 8-((2S,5S)-4-(bis(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (5.9 mg, 18.2 % yield). LCMS: m/z, 530.2 (M+H);
rt 2.286 min; (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1)mm, 2.5 mm; Mobile phase A: 95% water: 5%
acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow:
1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.17 (m, 1H),
8.03-8.10 (m, 1H), 7.50-7.64 (m, 4H), 7.06-7.21 (m, 4H), 6.07 (s, 1H), 5.00 (s, 1H), 4.64 -4.75 (m, 1H), 3.64-3.76 (m,
3H), 3.49-3.55 (m, 4H) 3.05 (s, 3H) 3.00 (td, J=6.24, 1.47 Hz, 1H) 2.81-2.88 (m, 1H) 2.35-2.42 (m, 1H) 1.29 (d, J = 6.36
Hz, 3H).
[1383] The examples in the Table 41 were prepared according to the general procedure described in Example 1155,
substituting (4,4’-(bromomethylene)bis(fluorobenzene) with the appropriate benzyhydryl bromides in the synthetic se-
quence.
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EXAMPLES 1157 AND 1158

8-((2S,SS)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-S-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1384]

Intermediate 1157A: tert-butyl (2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpipera-
zine-1-carboxylate

[1385]

[1386] To a solution of tert-butyl (2S,SS)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (250 mg, 1.09 mmol)
in acetonitrile (10 mL) was added DIPEA (1.9 mL, 11 mmol) at room temperature. After 5 min, 4-(bromo(4-fluorophe-
nyl)methyl)benzonitrile (315 mg, 1.09 mmol) was added followed by heating at 80 °C for 2 h. The solvent was removed
under reduced pressure to obtain crude product, which was purified by flash chromatography (0-10% MeOH in DCM;
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12 g column) to afford tert-butyl (2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpipera-
zine-1-carboxylate (250 mg, 52.4 % yield) as a diasteromeric mixture. LCMS: m/z, 438.3 (M-H); rt 1.96 and 2.04 min.
(LCMS Method: Column: AQUITY UPLC BEH C18(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium ace-
tate:acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate:acetonitrile(5:95), Method:%B: 0 min-20:2 min-
100:2.3 min-100, Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm). Intermediate 1157B: tert-butyl
(2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2 -methylpiperazine-1 -carboxylate

[1387] To a solution of tert-butyl (2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiper-
azine-1-carboxylate (200 mg, 0.46 mmol) in THF (2 mL) was added NaH (32.8 mg, 1.37 mmol, 60%) at 0 °C. The reaction
mixture was stirred for 5 min. Methyl iodide (0.09 mL, 1.4 mmol) was added and the reaction mixture was allowed to
reach room temperature. The reaction mixture was stirred for 2 h. The reaction mixture was cooled to 0 °C. The reaction
was quenched with ice cold water. The reaction mixture was extracted with EtOAc (2 X 50 mL). The combined organic
extracts were washed with brine, dried over Na2SO4 and concentrated to give crude product. The crude product was
purified by silica gel flash column chromatography (5-10% MeOH in DCM; 12 g column) to afford tert-butyl (2S,5S)-
4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazine-1 -carboxylate (140 mg, 67.8 %
yield) as a diasteromeric mixture. LCMS: m/z, 454.3 (M+H); rt 2.16 and 2.18 min. (LCMS Method: Column: AQUITY
UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase
B: 10 mM ammonium acetate:acetonitrile (5:95), Method:%B: 0 min-20:2 min-100:2.3 min-100, Temperature: 27 °C;
Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 1157C: 4-((4-fluorophenyl)((2S,5S)-2-(methoxymethyl)-5-methylpiperazin-1-yl)methyl)benzonitrile hydro-
chloride

[1388]

[1389] To a solution of tert-butyl (2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methyl-
piperazine-1-carboxylate (200mg, 0.44 mmol) in DCM (4 mL) was added 4N HCl in dioxane (1.1 mL, 4.41 mmol) at 0
°C. The reaction mixture was allowed to reach room temperature and stirred for 2 h. The reaction mixture was concentrated
under reduced pressure to give 4-((4-fluorophenyl)((2S,5S)-2-(methoxymethyl)-5-methylpiperazin-1-yl)methyl)benzoni-
trile (140 mg, 90 % yield). LCMS: m/z, 354.4 (M+H); rt 1.45 min. (LCMS Method: Column: AQUITY UPLC BEH C18(3.0
3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10 mM ammonium
acetate: acetonitrile (5:95), Method: %B: 0 min-20:2 min-100:2.3 min-100, Temperature: 27 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm).

Examples 1157 and 1158: 8-((2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1390] To a solution of 4-((4-fluorophenyl)((2S,5S)-2-(methoxymethyl)-5-methylpiperazin-1-yl)methyl)benzonitrile
(140 mg, 0.4 mmol) in acetonitrile (4 mL), DIPEA (0.7 mL, 3.96 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl trifluoromethanesulfonate (158 mg, 0.475 mmol) were added sequentially at room temperature followed
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by heating at 80 °C for 3 h. Solvent was removed under reduced pressure to obtain crude product, which was purified
by flash column chromatography (75-90% EtOAc in hexane; 12 g column) to give 8-((2S,5S)-4-((4-cyanophenyl)(4-
fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile as a diastereomeric mixture. The diasteromeric mixture was further purified by prep-HPLC method as follows:
column: YMC EXRS (250mm 3 20mm ID, 5mm); Mobile phase A= 10 mM ammonium bicarbonate in water pH-9.5;
Mobile phase B= acetonitrile: MeOH (50: 50); Flow: 20 mL/min; Gradient: 0-100 % B over 20 minutes, then a 1 minute
hold at 100 % B. The fractions were concentrated to give Example 1157 (20 mg, 9.13 % yield) and Example 1158 (20
mg, 9.13 % yield).
[1391] Example 1157: LCMS: 537.2 m/z, (M+H); rt 3.260 min Column: Column-Kinetex XB-C18 (75 X 3 mm-2.6 mm),
Mphase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mphase B: 10 mM ammonium formate in water:ac-
etonitrile (2:98); Flow: 1 mL/min; Gradient: 20-100 % B over 4 minutes then 0.6 min hold at 100% B. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.13-8.17 (m, 1 H), 8.05-8.09 (m, 1 H), 7.72-7.81 (m, 4 H), 7.59-7.65 (m, 2 H), 7.14-7.21 (m, 2 H),
6.07 (s, 1 H), 5.11 (s, 1 H), 4.67-4.76 (m, 1 H), 3.66-3.73 (m, 3 H), 3.56 (br d, J=3.0 Hz, 1 H), 3.53 (s, 3 H), 3.05 (s, 3
H), 2.97-3.03 (m, 1 H), 2.86-2.93 (m, 1 H), 2.34-2.37 (m, 1 H), 1.30 (d, J=6.5 Hz, 3 H).
[1392] Example 1158: LCMS: 537.2 m/z, (M+H); rt 3.307 min Column: Column-Kinetex XB-C18 (75 X 3 mm-2.6 mm),
Mphase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mphase B: 10 mM ammonium formate in water:
acetonitrile (2:98); Flow: 1 mL/min; Gradient: 20-100 % B over 4 minutes then 0.6 min hold at 100% B. 1H NMR (400
MHz, DMSO-d6) δ ppm 8.13-8.17 (m, 1 H), 8.05-8.10 (m, 1 H), 7.77-7.83 (m, 4 H), 7.57 (dd, J=8.8, 5.8 Hz, 2 H), 7.15
(t, J=8.8 Hz, 2 H), 6.06 (s, 1 H), 5.12 (s, 1 H), 4.68 (br s, 1 H), 3.60-3.84 (m, 3 H), 3.54-3.58 (m, 1 H), 3.53 (s, 3 H), 3.06
(s, 3 H), 2.95-3.02 (m, 1 H), 2.83-2.89 (m, 1 H), 2.36-2.42 (m, 1 H), 1.30 (d, J=6.5 Hz, 3 H).

EXAMPLES 1159 AND 1160

8-((2S,5S)-4-(1-(4-fluorophenyl)ethyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1393]

Intermediate 1159A: methyl N-benzyl-N-(N-(tert-butoxycarbonyl)-O-methyl-D-seryl)-L-alaninate

[1394]

[1395] To a solution of methyl benzyl-L-alaninate (1 g, 5.17 mmol) in DMF (10 mL) were added HATU (2.95 g, 7.76
mmol), DIPEA (2.71 mL, 15.52 mmol) followed by N-(tert-butoxycarbonyl)-O-methyl-D-serine (1.13 g, 5.17 mmol). The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was extracted with EtOAc (2x50mL),
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washed with water (30 mL), brine, dried over Na2SO4 and concentrated under reduced pressure to give crude product.
The crude product was purified by flash chromatography (0-50% EtOAc/Pet ether; 24 g column) to afford methyl N-
benzyl-N-(N-(tert-butoxycarbonyl)-O-methyl-D-seryl)-L-alaninate (1.6 g, 77 % yield). LCMS: m/z, 395.2 (M+H); rt 2.75
min. (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:ace-
tonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes,
then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

Intermediate 1159B: (3S,6R)-1-benzyl-6-(methoxymethyl)-3-methylpiperazine-2,5-dione

[1396]

[1397] To a solution of methyl N-benzyl-N-(N-(tert-butoxycarbonyl)-O-methyl-D-seryl)-L-alaninate (1.3g, 3.30 mmol)
in DCM (10 mL) at 0 °C was added TFA (3.81 mL, 49.4 mmol). The reaction mixture was stirred at room temperature
for 3 h. The reaction mixture was concentrated under reduced pressure to afford crude product. The crude product was
purified by flash chromatography (0-10% MeOH/chloroform; 24 g column) to afford (3S,6R)-1-benzyl-6-(methoxymethyl)-
3-methylpiperazine-2,5-dione (0.6 g, 68.0 % yield). LCMS: m/z, 263.2 (M+H); rt 1.34 min. (LCMS Method: Column:
Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 %
B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

Intermediate 1159C: (2S,5S)-1-benzyl-5-(methoxymethyl)-2-methylpiperazine

[1398]

[1399] A stirred solution of (3S, 6R)-1-benzyl-3-(methoxymethyl)-6-methylpiperazine-2,5-dione (1.3 g, 4.96 mmol) in
tetrahydrofuran (7 mL) was cooled to 0 °C and BH3-THF (24.8 mL, 24.8 mmol) was added drop wise. The reaction
mixture was allowed to reach room temperature and heated at 65 °C for 12 h. The reaction mixture was cooled to 0 °C.
The reaction was quenched with MeOH (5 mL) and HCl (11 N, 0.5 mL). The reaction mixture was refluxed for 3 h. The
reaction mixture was concentrated reduced pressure to obtain (2S,5S)-1-benzyl-5-(methoxymethyl)-2-methylpipera-
zine(0.8 g, 68.2 % yield). LCMS: m/z, 235.4 (M+H); rt 0.43 min. (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm)
2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:ac-
etonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow
rate: 1.0 mL/min; Detection: UV at 220 nm).

Intermediate 1159D: (2S,5S)-4-benzyl-2-(methoxymethyl)-5-methylpiperazine-1-carboxylate

[1400]
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[1401] To a solution of (2S,5S)-1-benzyl-5-(methoxymethyl)-2-methylpiperazine(0.8 g, 3.41mmol) in DCM (15 mL)
were added TEA (0.714 mL, 5.12 mmol) and Boc-anhydride (0.793 mL,3.41 mmol). The reaction mixture was stirred at
room temperature for 12 h. The reaction mixture was extracted with EtOAc (2 3 30 mL), washed with ice cold water (20
mL), dried over Na2SO4 and concentrated under reduced pressure to obtain crude product. The crude product was
purified by flash chromatography (0-50% EtOAc in Pet ether; 24 g silica column) to afford (2S,5S)-4-benzyl-2-(meth-
oxymethyl)-5-methylpiperazine-1-carboxylate (0.4 g, 35.0 % yield). LCMS: m/z, 335.2 (M+H); rt 3.75 min. (LCMS Method:
Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:acetonitrile (98:2), Mobile
phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold
at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm).

Intermediate 1159E: tertbutyl(2S,5S)-2-(methoxymethyl)-5-methylpiperazine-1-carboxylate

[1402]

[1403] To a stirred solution of tert-butyl (2S,5S)-4-benzyl-2-(methoxymethyl)-5-methylpiperazine-1-carboxylate (0.4
g, 1.2 mmol) in MeOH (5 mL) were added 10% Pd-C (0.04 g, 0.36 mmol) and AcOH (0.07 mL, 1.2 mmol). The reaction
mixture was hydrogenated under 5 kg pressure at room temperature. The reaction mixture was filtered through a Celite
pad, washed with excess methanol (20 mL), and the filtrate was concentrated under reduced pressure to obtain tert
butyl(2S,5S)-2-(methoxymethyl)-5-methylpiperazine-1-carboxylate (250 mg, 85% yield). 1H NMR (400 MHz, DMSO-d6)
δ ppm 3.94-4.11 (m, 1 H), 3.40-3.64 (m, 2 H), 3.20-3.29 (m, 3 H), 2.94-3.11 (m, 2 H), 2.65 (br d, J=13.6 Hz, 1 H), 1.95-1.92
(m, 2 H), 1.40 (d, J=1.5 Hz, 9 H), 0.92-1.10 (m, 3 H).

Intermediate 1159F: tert-butyl(2S,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(methoxyme-
thyl)-5-methylpiperazine-1-carboxylate

[1404]

[1405] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.25 g,
0.75 mmol) in acetonitrile (2 mL) were added sodium bicarbonate (0.32 g, 3.75 mmol) and tert-butyl (2S,5S)-2-(meth-
oxymethyl)-5-methylpiperazine-1-carboxylate (0.18 g, 0.75 mmol). The reaction mixture was stirred at 80 °C for 12 h.
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The reaction mixture was concentrated under reduced pressure to afford crude product. The crude product was purified
by flash chromatography (0-100% EtOAc in Pet ether; 24 g column) to afford tert-butyl(2S,5S)-4-(6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(methoxymethyl)-5-methylpiperazine-1 -carboxylate (150 mg, 39.3 % yield).
LCMS:428.2 m/z, (M+H); rt 2.66 min. (LCMS Method: Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A:
10 mM ammonium formate:acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:acetonitrile (2:98), Gradient
= 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection:
UV at 220 nm).

Intermediate 1159G: 8-((2S,5S)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5.6-dihydro-1,5-naphthyri-
dine-2-carbonitrile

[1406]

[1407] To a solution of tert-butyl (2S,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(meth-
oxymethyl)-5-methylpiperazine-1-carboxylate (150 mg, 0.35 mmol) in DCM (5 mL) were added 2,6-lutidine (0.245 mL,
2.11 mmol) and TMS-OTf (0.45 mL, 2.46 mmol) at 0 °C. The reaction mixture was allowed to reach room temperature
and stirred for 4 h. The reaction mixture was concentrated under reduced pressure and co-distilled with acetonitrile (2
3 10 mL) to afford 8-((2S,5S)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (120 mg, 89 % yield). LCMS: m/z, 328.2 (M+H); rt 0.52 min. (LCMS Method: Column: Waters Acquity
UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase
B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 %
B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 run).

Examples 1159 and 1160: 8-((2S,5S)-4-(1-(4-fluorophenyl)ethyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1408] To a solution of 8-((2S,5S)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (70 mg, 0.214 mmol) in acetonitrile (2 mL) were added 1-(1-bromoethyl)-4-fluorobenzene (65.1
mg, 0.32 mmol) and sodium bicarbonate (35.9 mg, 0.43 mmol). The reaction mixture was stirred at 80 °C overnight. The
solvent was removed under reduced pressure. The crude product was extracted with EtOAc (2 X 25 mL), washed with
water, brine, dried over Na2SO4 and concentrated under reduced pressure to obtain crude product. The crude material
was purified via preparative HPLC. Column: Waters XBridge C18, 150 mm 3 19 mm, 5-mm particles; Mobile Phase A:
5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 2 minute hold at 18% B, 18-59% B over 25 minutes, then a 5 minute hold at 100% B; Flow Rate:
15mL/min; Column Temperature: 25 °C. The diastereomeric mixture was further purified by prep-HPLC method as
Column: Cellulose-4 (250 3 4.6 mm) 5 mm, Mobile Phase: 0.1% DEA in acetonitrile; Flow: 1.0 mL/min and column
fractions were concentrated to afford Example 1159 (3.9 mg, 4 % yield) and Example 1160 (3.6 mg, 4% yield).
[1409] Example 1159: LCMS:450.2 m/z, (M+H); rt 2.11 min; Column: Waters Xbridge BEH C18 XP (50 3 2.1 mm)
2.5 mm; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water
with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1 mL/min. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.20-8.14 (m, 1H), 8.11-8.02 (m, 1H), 7.43 (dd, J = 5.9,8.6 Hz, 2H), 7.18 (t, J = 8.8 Hz, 2H),
6.04 (s, 1H), 4.72-4.63 (m, 1H), 3.98-3.91 (m, 1H), 3.71-3.61(m, 1H), 3.57-3.45 (m, 5H), 3.41-3.34 (m, 1H), 3.07 (s, 3H),
2.94 (dd, J = 3.7, 11.5 Hz, 1H), 2.82 -2.73 (m, 2H), 1.28 (d, J = 6.6 Hz, 3H), 1.21 (d, J = 6.4 Hz, 3H).
[1410] Example 1160: LCMS: 450.2 m/z, (M+H); rt 2.13 min. Column: Waters XBridge BEH C18 XP (50 3 2.1 mm)
2.5 mm; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water
with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1mL/min. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.19-8.12 (m, 1H), 8.10-8.02 (m, 1H), 7.41 (dd, J = 5.6, 8.6 Hz, 2H), 7.15 (t, J = 8.9 Hz,
2H), 6.07 (s, 1H), 4.47 (brdd, J = 1.6, 3.3 Hz, 1H), 3.93-3.86 (m, 1H), 3.84-3.78 (m, 1H), 3.63 (d, J = 6.6 Hz, 2H), 3.56-3.48
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(m, 4H), 3.42-3.35 (m, 1H), 3.22 (s, 3H), 2.72 (dd, J =3.2, 11.7 Hz, 1H), 2.27-2.18 (m, 1H), 1.33 (d, J = 6.4 Hz, 3H), 1.07
(d, J = 6.4 Hz, 3H).
[1411] The examples in the Table 42 were prepared according to the general procedure described in Examples 1159
and 1160 substituting 1-(1-bromoethyl)-4-fluorobenzene with the appropriate benzyl bromides in the synthetic sequence.
When the reaction provided a mixture of diastereomers, the mixture was separated at the final stage using either
preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was not assigned at
the newly formed carbon-nitrogen bond
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EXAMPLE 1164

8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1412]

Intermediate 1164A: tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methytpiperazine-1-carbox-
ytate

[1413]

[1414] To an ice cooled stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl) methyl)-5-(hydroxymethyl)-2-meth-
ylpiperazine-1-carboxylate (100 mg, 0.23 mmol) in THF (5 mL), sodium hydride (11.1 mg, 0.46 mmol) was added under
argon and stirred for 10 min. Iodoethane (0.04 mL, 0.46 mmol) was added and the reaction mixture was allowed to reach
room temperature and stirred for 6 h. The reaction was quenched with ice-cold water. The reaction mixture was extracted
with EtOAc (3X30 mL). The organic portion was washed with brine, dried over sodium sulphate and concentrated. The
crude product was purified by silica gel column chromatography using 12 g flash column, eluting with 40-60% EtOAc/Hex-
ane to afford tert-butyl (2S,5S)-4-(bis(4-fluorophenyl) methyl)-5-(ethoxymethyl)-2-methylpiperazine-1-carboxylate (45
mg, 42.3 % yield) as off-white solid. LCMS: m/z, 461.6 (M+H); rt 1.68 min. (LCMS Method: Column: AQUITY UPLC
BEH C18(3.0 3 50 mm) 1.7mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate:acetonitrile(5:95), Method:%B: 0min-20:2min-100:2.3min-100; Temperature: 27 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm).

Intermediate 1164B: (2S,5S)-1-(bis(4-fluorophenyl)methyl)-2-(ethoxymethyl)-5-methylpiperazine hydrochloride

[1415]
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[1416] To a stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methylpiperazine-
1-carboxylate (40 mg, 0.09 mmol) in DCM (4 mL), HCl (4 N in dioxane) (0.217 mL, 0.87 mmol) was added dropwise at
room temperature. After stirring for 4 h., the solvent was removed under reduced pressure to obtain the crude product,
which was triturated with diethyl ether to afford (2S,5S)-1-(bis(4-fluorophenyl)methyl)-2-(ethoxymethyl)-5-methylpiper-
azine hydrochloride (30 mg, 87 % yield). LCMS: m/z, 361.5 (M+H); rt 1.72 min. (LCMS Method: Column: AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate:acetonitrile (5:95), Method:%B: 0 min-20:2 min-100:2.3 min-100; Temperature: 27 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 1164: 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1417] To a stirred solution of (2S,5S)-1-(bis(4-fluorophenyl)methyl)-2-(ethoxymethyl)-5-methylpiperazine hydrochlo-
ride (30 mg, 0.076 mmol) in acetonitrile (1 mL), DIPEA (0.04 mL, 0.23 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl trifluoromethanesulfonate (25.2 mg, 0.08 mmol) were added sequentially at room temperature.
The reaction mixture was heated at 80 °C for 4 h. The reaction mixture was cooled to room temperature. The solvent
was removed under reduced pressure to give crude product, which was purified via preparative HPLC. Column: Waters
XBridge C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate; Mobile Phase B: acetonitrile;
Gradient: 15-50% B over 20 minutes, then a 5 minute hold at 100% B; Flow: 15 mL/min. Fraction collection was triggered
by MS signals. Fractions containing the product were combined and dried via centrifugal evaporation to give 8-((2S,5S)-
4-(bis(4-fluorophenyl)methyl)-5-(ethoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (16 mg, 38.6 % yield). LCMS: m/z, 544.2 (M+H); rt 2.408 min. (LCMS Method: Column: XBridge BEH XP
C18 (50 x2.1)mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B:
5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%).
1H NMR (400 MHz, DMSO-d6) δ ppm 8.11-8.19 (m, 1 H), 8.01-8.10 (m, 1 H), 7.45-7.64 (m, 4 H), 7.15 (dt, J=11.19, 8.83
Hz, 4 H), 6.09 (s, 1 H), 5.00 (s, 1H), 4.64-4.76 (m, 1 H), 3.61-3.76 (m, 3 H), 3.47-3.60 (m, 4 H), 3.11-3.27 (m, 2 H),
2.95-3.04 (m, 1 H), 2.85 (dd, J=11.49, 3.42 Hz, 1 H), 2.35-2.42 (m, 1H), 1.30 (d, J=6.60 Hz, 3 H), 0.94 (t, J=6.97 Hz, 3 H).

EXAMPLE 1165

N-(((2R,5 S)-1 -(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methyl-
piperazin-2-yl)methyl)acetamide

[1418]

Intermediate 1165A: 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(chloromethyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1419]
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[1420] To a stirred solution of 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1 -yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (170 mg, 0.33 mmol) in DCM (5 mL), triethylamine (0.14 mL,
1 mmol), Mesyl-Cl (0.05 mL, 0.66 mmol) and catalytic amount of DMAP were added sequentially at 0 °C under nitrogen.
The reaction mixture was allowed to reach room temperature and stirred overnight. The reaction mixture was extracted
with DCM (2 X 30 mL), washed with water, brine and dried over sodium sulphate. Solvent was removed under reduced
pressure to obtain 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(chloromethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (150 mg, 85% yield). LCMS: m/z, 534.2 (M+H); rt 2.08 min. (LCMS Method:
Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5),
Mobile phase B: 10 mM ammonium acetate:acetonitrile(5:95), Method:%B: 0 min-20:2 min-100:2.3 min-100; Temper-
ature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 1165B: 8-((2S,SS)-5-(azidomethyl)-4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1421]

[1422] To a stirred solution of 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(chloromethyl)-2-methylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (70 mg, 0.13 mmol) in DMF (3 mL), sodium azide (25.6 mg,
0.39 mmol) was added at room temperature. The reaction mixture was heated at 80 °C overnight. The reaction mixture
was cooled to room temperature and extracted with EtOAc (3 X 30 mL), washed with water, brine and dried over sodium
sulphate. Solvent was removed under reduced pressure to give crude product, which was purified by silica gel column
chromatography using 12 g flash column, eluting with 25-100% EtOAc in Pet ether. The fractions were concentrated
under reduced pressure to obtain 8-((2S,5S)-5-(azidomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazin-1-yl)-5-
methyl-6-oxo-5,6(dihydro-1,5-naphthyridine-2-carbonitrile (60 mg, 85 % yield) as a pale yellow solid. LCMS: m/z, 541.2
(M+H); rt 2.07 min. (LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A:
10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient
= 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm).
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Intermediate 1165C: 8-((2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1423]

[1424] To a stirred solution of 8-((2S,5S)-5-(azidomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (60 mg, 0.11 mmol) in THF (2 mL)/water (1 mL), triphenylphos-
phine (87 mg, 0.33 mmol) was added. The reaction mixture was heated at 65 °C for 6 h. The reaction mixture was cooled
to room temperature and the solvent was removed under reduced pressure, co-distilled with toluene 3 X 5 mL) and dried
to afford 8-((2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (50 mg, 88 % yield). LCMS: m/z, 515.4 (M+H); rt 1.49 min. (LCMS Method: Column:
Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5);
Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute
hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 1165: N-(((2R,5S)-1-(bis(4-fluorophenyl)methyl)4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)-5-methylpiperazin-2-yl)methyl)acetamide

[1425] To a stirred solution of 8-((2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazin-1 -yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25 mg, 0.05 mmol) in pyridine (1 mL), Ac2O (0.02 mL) was
added at 0 °C. The reaction mixture was allowed to reach room temperature and stirred overnight. The reaction mixture
was extracted with DCM (3 X 20 mL), washed with water, brine and dried over sodium sulphate. The solvent was removed
under reduced pressure to afford the crude product, which was purified via preparative HPLC. Column: Waters XBridge
C18, 19 3 150 mm, 5 mm particles; Mobile Phase A: 10 mM ammonium acetate; Mobile Phase B: acetonitrile; Gradient:
15-50% B over 20 minutes, then a 5 minute hold at 100% B; Flow: 15 mL/min. Fraction collection was triggered by MS
signals. Fractions containing the product were combined and dried via centrifugal evaporation to give N-(((2R,5S)-
1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1 -methyl-2-oxo-1 ,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-
yl)methyl)acetamide (2 mg, 7.10 % yield). LCMS: m/z, 557.3 (M+H); rt 1.98 min. (LCMS Method: Column: XBridge BEH
XP C18 (50 x2.1)mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile: 10 mM ammonium acetate; Mobile phase
B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%).
1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.10 (m, 1H), 8.09-8.02 (m, 1H), 7.54 (ddd, J = 5.9, 8.7, 15.0 Hz, 4H), 7.45
(br t, J = 4.9 Hz, 1H), 7.13 (dt, J = 5.6, 8.6 Hz, 4H), 6.03 (s, 1H), 5.01 (s, 1H), 4.91-4.73 (m, 1H), 3.61-3.49 (m, 5H), 3.41
(br s, 2H), 3.02-2.85 (m, 2H), 2.35 (br d, J = 12.0 Hz, 1H), 1.60 (s, 3H), 1.19 (d, J = 6.6 Hz, 3H).

EXAMPLE 1166

methyl (((2R,5S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methyl-
piperazin-2-yl)methyl)carbamate

[1426]
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[1427] To a stirred solution of 8-((2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25 mg, 0.05 mmol) in DCM (1 mL), DIPEA (0.025 mL, 0.146
mmol), methyl chloroformate (8 mL, 0.1 mmol) were added sequentially at 0 °C. The reaction mixture was allowed to
reach room temperature and stirred overnight. The reaction mixture was extracted with DCM (3 X 20 mL), washed with
water, brine and dried over sodium sulphate. The solvent was removed under reduced pressure to obtain crude product,
which was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 19 3 150 mm, 5
mm particles; Mobile Phase A: 10 mM ammonium acetate; Mobile Phase B: acetonitrile; Column Temperature: 25 °C.
Fraction collection was triggered by MS signals. The fractions containing the product were combined and dried via
centrifugal evaporation to give methyl (((2R,5S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)carbamate (1 mg, 3.6 % yield). LCMS: m/z, 573.3 (M+H); rt 2.121
min. (LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile;
10 mM ammonium acetate; Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min;
Temp: 50°C; Time (min): 0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.09-8.00 (m, 1H),
7.63-7.44 (m, 4H), 7.22-7.07 (m, 4H), 6.85 (br d, J = 1.7 Hz, 1H), 6.03 (s, 1H), 5.03 (s, 1H), 4.90-4.75 (m, 1H), 3.58-3.47
(m, 5H), 3.36 (br s, 5H), 3.04-2.91 (m, 2H), 2.35 (brd, J = 12.2 Hz, 1H), 1.18 (brd, J = 6.4 Hz, 3H).

EXAMPLE 1167

8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(morpholinomethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1428]

[1429] To a stirred solution of 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(chloromethyl)-2-methylpiperazin-1-yl)-5-
methyl-Eroxo-S,b-dihydro-1 ,5-naphthyridine-2-carbonitrile (70 mg, 0.13 mmol) in acetonitrile (3 mL), potassium carbon-
ate (54.3 mg, 0.39 mmol), potassium iodide (37.0 mg, 0.22 mmol), morpholine (0.02 mL) were added sequentially at
room temperature. The reaction mixture was heated at 70 °C overnight. The reaction mixture was cooled to room
temperature, filtered through syringe filter, the filtrate was concentrated under reduced pressure to give the crude product.
The crude product was purified via preparative HPLC with the following conditions: Column: Waters XBridge C18, 150
mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B:
95:5 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a 2 minute hold at 20% B, 20-60% B over 25 minutes,
then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered
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by MS signals. The fractions containing the product were combined and dried via centrifugal evaporation to obtain
8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(morpholinomethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (16 mg, 20.88 % yield). LCMS: m/z, 585.2 (M+H); rt 2.325 min. (LCMS Method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50°C; Time (min):
0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.12-8.19 (m, 1 H) 8.01-8.09 (m, 1 H) 7.48-7.67 (m. 4 H) 7.15
(dt, J=11.86, 8.86 Hz, 4 H) 6.19 (s, 1 H) 4.94 (s, 1H) 4.64-4.75 (m, 1 H) 3.82-3.92 (m, 1 H) 3.60 (br dd, J=12.84, 2.08
Hz, 1 H) 3.51 (s, 3 H) 3.24-3.32 (m, 3 H) 2.95-3.07 (m, 1 H) 2.81 (dd, J=11.86,3.30 Hz, 1 H) 2.60 (br t, J=11.00 Hz, 1
H) 2.32-2.44 (m, 2 H) 1.92-2.02 (m, 2 H) 1.74-1.90 (m, 2 H) 1.35 (d, J=6.60 Hz, 3 H). One proton peak merged with
moisture peak.
[1430] The examples in the Table 43 were prepared according to the general procedure described in Example 1167,
substituting morpholine with the appropriate amines in the synthetic sequence. The reaction mixture was purified by
preparative HPLC to obtain the pure product.

EXAMPLES 1170 AND 1171

8-((2S,5S)-4-((4-cyanophenyl) (4-fluorophenyl) methyl)-2-ethyl-5-(methoxymethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1431]
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Intermediate 1170A: tert-butyl (2S,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-ethyl-2-(meth-
oxymethyl) piperazine-1-carboxylate

[1432]

[1433] Intermediate 1170A was synthesized according to the general procedure described for Intermediate 1159F,
by substituting methyl benzyl-L-alaninate with methyl (S)-2-(benzylamino)butanoate in the synthetic sequence. LCMS:
m/z, 386.2, (M+H-56); rt-1.67 min. LCMS Method Column Name: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm Buffer:
10 mM ammonium acetate Mobile Phase A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method:
%B:Omin-20:2 min -100:2.2 min-100 Flow: 0.7 mL/min.

Intermediate 1170B: 8-((2S,5S)-2-ethyl-5-(methoxymethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile. TFA salt

[1434]

[1435] To a solution of tert-butyl (2S,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-ethyl-
2-(methoxymethyl) piperazine-1-carboxylate (100 mg, 0.23 mmol) in DCM (4 mL) was added TFA (0.02 mL, 0.24 mmol)
at 0 °C. The reaction mixture was allowed to reach room temperature and stirred for 2 h. The reaction mixture was
concentrated under reduced pressure to obtain 8-((2S,5S)-2-ethyl-5-(methoxymethyl) piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA salt (60 mg, 78 % yield). LCMS: m/z, 342.2, (M+H); rt-0.77 min. LCMS
Method Column Name: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate Mobile Phase
A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method: %B:0 min-20:2 min -100:2.2 min-100
Flow: 0.7 mL/min.
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Examples 1170 and 1171: 8-((2S,5S)-4-((4-cyanophenyl) (4-fluorophenyl) methyl)-2-ethyl-5-(methoxymethyl) piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1436] To a solution of 8-((2S,SS)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile, TFA salt (60 mg, 0.18 mmol) in acetonitrile (4 mL) was added sodium bicarbonate (14.8 mg, 0.18
mmol) at room temperature. After 5 min, 4-(bromo(4-fluorophenyl)methyl)benzonitrile (51.0 mg, 0.18 mmol) was added
followed by heating at 85 °C for 14 h. The solvent was removed under reduced pressure. The crude material was purified
via preparative HPLC. Column:X-Bridgephenyl (250 x19) mm 5 mm Mobile Phase A- 10 mM ammonium acetate in water,
pH:4.5 Mobile phase B- acetonitrile: Methanol (1:1) Flowrate: 20 mL/min. Fractions containing the product were combined
and dried via centrifugal evaporation to give Example 1170 (5.4 mg, 5.0 % yield) and Example 1171 (4.8 mg, 4.76 % yield).
[1437] Example 1170: LCMS: m/z, 551.2 (M+H); rt 2.16 min. (LCMS Method: Column: XBridge BEH XP C18 (50 3
2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate: Mobile phase B: 5% water:
95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.06 (d, J=9.0 Hz, 1H), 7.79 (d, J=8.3 Hz, 2H), 7.74 (d, J=8.3 Hz,
2H), 7.63 (dd, J=8.7, 5.5 Hz, 2H), 7.17 (t, J=8.8 Hz, 2H), 6.05 (s, 1H), 5.09 (s, 1H), 4.44 (br. s., 1H), 3.76 (d, J=13.2 Hz,
1H), 3.68-3.61 (m, 2H), 3.60-3.53 (m, 1H), 3.02-2.95 (m, 4H), 2.85-2.79 (m, 1H), 2.42 (d, J=12.0 Hz, 2H), 2.16-2.06 (m,
2H), 1.91-1.81 (m, 1H), 1.76 (br. s., 1H), 0.67 (t, J=7.5 Hz, 3H).
[1438] Example A1171: LCMS: m/z, 551.2 (M+H); rt 2.16 min. (LCMS Method: Column: XBridge BEH XP C18 (50 3
2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water:
95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%). 1H NMR
(400MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1H), 8.06 (d, J=8.8 Hz, 1H), 7.84-7.76 (m, 4H), 7.57 (dd, J=8.8, 5.6 Hz,
2H), 7.16 (t, J=8.8 Hz, 2H), 6.03 (s, 1H), 5.11 (s, 1H), 4.41 (br. s., 1H), 3.82-3.69 (m, 2H), 3.65-3.50 (m, 5H), 3.03 (s,
3H), 2.95 (br. s., 1H), 2.82-2.74 (m, 1H), 2.47 (d, J=12.5 Hz. 1H). 2.21-2.06 (m, 1H), 1.88-1.74 (m, 1H), 0.67 (t, J=7.3
Hz, 3H).

EXAMPLE 1172

8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1.5-
naphthyridine-2-carbonitrile

[1439]

Intermediate 1172A: tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxy-
latecarboxylate

[1440]
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[1441] To a solution of tert-butyl (2R,5R)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (100 mg, 0.43 mmol)
in acetonitrile (5 mL) was added DIPEA (0.76 mL, 4.34 mmol) at room temperature. After 5 min, 4,4’-(bromomethylene)
bis(fluorobenzene) (148 mg, 0.52 mmol) was added and the reaction mixture was heated at 80 °C for 12 h. The reaction
mixture was cooled to room temperature, the solvent was removed under reduced pressure and the crude product was
purified by Combiflash using a 12 g silica gel column and eluted with 5-10% MeOH in DCM. The required fractions
concentrated to obtain tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazine-1-car-
boxylate (130 mg, 69.2 % yield) as an off-white solid; LCMS: m/z,433.4 (M+H); rt 2.15 min. LCMS Method Column
Name: AQUITY UPLC BEH C18(3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate Mobile Phase A: Buffer:
acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method: %B: 0 min-20:2min -100: 2.2 min-100 Flow: 0.7
mL/min.

Intermediate 1172B: ((2R,5R)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl) methanol hydrochloride

[1442]

[1443] To a solution of tert-butyl (2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(hydroxymethyl)-2-methylpiperazine-1-car-
boxylate (100 mg, 0.23 mmol) in DCM (4 mL) was added 4 N HCl in dioxane (0.58 mL, 2.31 mmol) at 0 °C. The reaction
mixture was allowed to reach room temperature and stirred for 2 h. The solvent was removed under reduced pressure
and the solid material was dried to afford ((2R,5R)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl)methanol hy-
drochloride (70 mg, 91 % yield) as a gummy solid. LCMS: m/z, 333.2 (M+H); rt 1.44 min. LCMS Method Column Name:
AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate Mobile Phase A: Buffer: acetonitrile
(95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method: %B: 0 min-20:2 min -100: 2.2 min-100 Flow: 0.7 mL/min.

Example 1172: 8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(hydroxymethyl)-2-methylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1444] To a solution of ((2R,5R)-1-(bis(4-fluorophenyl) methyl)-5-methylpiperazin-2-yl) methanol hydrochloride (59.8
mg, 0.18 mmol) in acetonitrile (2 mL) was add DIPEA (0.08 mL, 0.54 mmol) at room temperature. The reaction mixture
was stirred at room temperature for 10 min and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluorometh-
anesulfonate (50 mg, 0.15 mmol) in acetonitrile (2 mL) was added. The reaction mixture was heated at 80 °C for 2 h.
The solvent was removed under reduced pressure. The crude material was purified via preparative HPLC. Column:
Waters XBridge C18, 150 mm 3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 2 minute hold at 15% B,
15-55% B over 25 minutes, then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by signals. Fractions containing the product were combined and dried via centrifugal evaporation
to obtain 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (3.2 mg, 4.00 % yield); LCMS: m/z, 516.3 (M+H); rt 2.10 min. LCMS condition:
Column: Waters XBridge BEH C18 XP(50 3 2.1 mm) 2.5 mm; Mobile Phase A: 5:95 acetonitrile: water with 10 mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile:water with 10 mM ammonium acetate: Temperature: 50 °C;
Gradient: 0-100% B over 3 minutes; Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.08-8.02
(m, 1H), 7.59 (dd, J=5,6, 8.8 Hz, 2H), 7.53 (dd, J=5.6, 8.6 Hz, 2H), 7.20-7.05 (m, 4H),6.13 (s, 1H), 5.01 (s, 1H), 4.85-4.74
(m, 1H), 4.36 (t, J=4.6 Hz, 1H), 3.76-3.67 (m, 2H), 3.63-3.57 (m, 1H), 3.55-3.47 (m, 3H), 2.92-2.81 (m, 2H), 2.35 (br dd,
J=1.7, 13.4 Hz, 1H), 1.24 (d, J=6.6 Hz, 3H).
[1445] The examples in the Table 44 were prepared according to the general procedure described in Example 1172,
substituting 4,4’-(bromomethylene)bis(fluorobenzene) with the appropriate benzhydryl bromides or benzyl bromides in
the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was separated using
either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was not assigned
at the newly formed carbon-nitrogen bond.
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EXAMPLE 1183

8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1446]

Intermediate 1183A:tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazine-1 -carbox-
ylate

[1447]

[1448] To a solution of tert-butyl (2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(hydroxymethyl)-2-methylpiperazine-1-car-
boxylate (150 mg, 0.35 mmol) in THF (4 mL) was added NaH (20.8 mg, 0.87 mmol) at 0 °C. The reaction mixture was
stirred for 5 min. Methyl iodide (0.07 mL, 1.04 mmol) was added drop wise, the reaction mixture was allowed to reach
room temperature and stirred for 2 h. The reaction mixture was cooled to 0 °C. The reaction was quenched with ice cold
water. The reaction mixture was extracted with EtOAc (2 X 50 mL). The combined organic extracts were washed with
brine, dried over Na2SO4 and concentrated under reduced pressure to obtain tert-butyl (2R,5R)-4-(bis(4-fluorophenyl)
methyl)-5-(methoxymethyl)-2-methylpiperazine-1-carboxylate (120 mg, 77 % yield). LCMS: m/z, 447.4 (M+H); rt 2.33
min. LCMS Method Column Name: AQUITY UPLC BEH C18(3.0 3 50 mm) 1.7 mm Buffer: 10 mM ammonium acetate
Mobile Phase A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method: %B:0 min-20:2 min -100:2.2
min-100 Flow: 0.7 mL/min.
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Intermediate 1183B: (2R,5R)-1-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-methylpiperazine hydrochloride

[1449]

[1450] To a solution of tert-butyl (2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiperazine-1-car-
boxylate (100 mg, 0.23 mmol) in DCM (2 mL) was added 4 M HCl in dioxane (1 mL) at 0 °C. The reaction mixture was
allowed to reach room temperature and stirred for 2 h. The solvent was removed under reduced pressure to obtain
(2R,5R)-1-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-methylpiperazine hydrochloride (65 mg, 84 % yield). LCMS:
m/z, 347.3 (M+H); rt 1.49 min. LCMS Method Column Name: AQUITY UPLC BEH C 18(3.0 3 50 mm) 1.7 mm Buffer:
10 mM ammonium acetate Mobile Phase A: Buffer: acetonitrile (95:5) Mobile phase B: Buffer: acetonitrile (5:95) Method:
%B:0 min-20:2 min -100:2.2 min-100 Flow: 0.7 mL/min.

Example 1183: 8-((2R,5R)-4-(bis(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1451] To a solution of (2R,SR)-1-(bis(4-fluorophenyl) methyl)-2-(methoxymethyl)-5-methylpiperazine hydrochloride
(50 mg, 0.14 mmol) in acetonitrile (4 mL) was added DIPEA (0.03 mL, 0.14 mmol) at room temperature. After 5 min.,
6-cyano-,1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (48.1 mg, 0.14 mmol) was added.
The reaction mixture was heated at 80 °C for 2 h. The solvent was removed under reduced pressure and the crude
material was purified via preparative HPLC. Column: Waters XBridge C18, 150 mm 3 19 mm, 5 mm particles; Mobile
Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM
ammonium acetate; Gradient: a 2 minute hold at 18% B, 18-67% B over 25 minutes, then a 5 minute hold at 100% B;
Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product were combined and dried via
centrifugal evaporation to obtain 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (14.4 mg, 18.8 % yield). LCMS: m/z, 530.2 (M+H); rt 2.31
min. Column: Waters XBridge BEH C18 XP (50 3 2.1 mm) 2.5 mm; Mobile Phase A: 5:95 acetonitrile: water with 10
mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C;
Gradient: 0-100% B over 3 minutes; Flow: 1.1 mL/min. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.10-8.18 (m, 1 H), 8.01-8.08
(m, 1 H), 7.46-7.68 (m, 4 H), 7.14 (dt, J=11.74, 8.80 Hz, 4 H), 6.05 (s, 1 H), 4.98 (s, 1H), 4.60-4.75 (m, 1 H), 3.63-3.79
(m, 3 H), 3.45-3.57 (m, 4 H), 3.04 (s, 4 H), 2.83 (br dd, J=11.74, 3.18 Hz, 1 H), 2.37 (br d, J=11.25 Hz, 1 H), 1.28 (d,
J=6.36 Hz, 3 H).

EXAMPLES 1184 AND 1185

8-(4-(2-chloro-4-fluorobenzyl)-3-((difluoromethoxy)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1452]
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Intermediate 1184A: tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(hydroxymethyl)pipera-
zine-1-carboxylate

[1453]

[1454] To a solution of 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (3.47 g,
10.4 mmol) in acetonitrile (15 mL) was added tert-butyl 2-(hydroxymethyl)piperazine-1-carboxylate (1.5 g, 6.94 mmol),
followed by DIPEA (3.63 mL, 20.81 mmol). The reaction mixture was stirred at 85 °C overnight. The reaction mixture
was concentrated under reduced pressure to remove volatiles and the residue was dissolved in ethyl acetate and washed
with water. The aqueous layer was back extracted with ethyl acetate (150 mL X 2). The combined organic layer was
flushed with brine, dried over Na2SO4, concentrated under reduced pressure to give crude product. The crude product
was purified via flash chromatography (5-10% methanol/chloroform; 40 g silica gel column) to afford tert-butyl 4-(Crcyano-
1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(hydroxymethyl)piperazine-1-carboxylate (2.415 g, 6.05 mmol, 87
% yield). LCMS: m/z = 400.1 (M+H); rt 1.18 min. (LCMS Condition: Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium ace-
tate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C;
Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 1184B: tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-((difluoromethoxy)me-
thyl)piperazine-1 -carboxy late

[1455]
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[1456] To a solution of tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-(hydroxymethyl)pip-
erazine-1-carboxylate (0.27 g, 0.68 mmol) in CH2Cl2 (3 mL)/water (3 mL) was added potassium acetate (0.27 g, 2.7
mmol). The reaction mixture was stirred at room temperature for 10 min and (bromodifluoromethyl) trimethylsilane (1.05
mL, 6.8 mmol) was added. The reaction mixture was stirred at the same temperature for 10 h. After 10 h, the reaction
mixture was diluted with CH2Cl2 (20 mL), and was treated with water (10 mL) and extracted with CH2Cl2 (3 3 15 mL).
The organic layer was combined and dried over anhydrous sodium sulfate to give tert-butyl 4-(6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)-2-((difluoromethoxy) methyl)piperazine-1-carboxylate (175 mg, 0.389 mmol, 57.6 %
yield). LCMS: m/z = 450.1 (M+H); rt 1.50 min. (LCMS Condition: Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium ace-
tate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C;
Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Intermediate 1184C: 8-(3-((difluoromethoxy)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile HCl

[1457]

[1458] To a solution of tert-butyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-((difluorometh-
oxy)methyl)piperazine-1-carboxylate (170 mg, 0.38 mmol) in ethyl acetate (5 mL) was added 4 N HCl in dioxane (0.1
mL). The reaction mixture was stirred at room temperature for 3 h. The reaction mixture was concentrated under reduced
pressure and triturated with hexane to obtain 8-(3-((difluoromethoxy) methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile, HCl (134 mg, 0.35 mmol, 92 % yield). LCMS: m/z = 350.1 (M+H); rt 0.88 min. (LCMS
Condition: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium ace-
tate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1
minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).

Example 1184 and 1185: 8-(4-(2-chloro-4-fluorobenzyl)-3-((difluoromethoxy)methyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1459] To a solution of 8-(3-((difluoromethoxy)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile, HCl (80 mg, 0.21 mmol) in acetonitrile (3 mL) was added DIPEA (0.11 mL, 0.62 mmol), followed by
1-(bromomethyl)-2-chloro-4-fluorobenzene (93 mg, 0.42 mmol). The reaction mixture was stirred at 85 °C overnight.
The reaction mixture was concentrated under reduced pressure to remove volatiles and dissolved in ethyl acetate,
washed with water. The aqueous layer was back extracted with ethyl acetate (20 mL 3 2). The combined organic layer
was flushed with brine, dried over Na2SO4, concentrated under reduced pressure to give crude product. The crude
compound was purified by preparative HPLC (Method info: COLUMN: CHIRALPAK-ADH (250*4.6) 5 mm; M.Phase-
A:0.1% ammonia in n-hexane:70; M.Phase-B:0.1% ammonia in IPA:30; FLOW: 1mL/min) to give Example 1184 (4.4
mg, 4.3%) and Example 1185 (6.0 mg, 5.9%).
[1460] Example 1184: LCMS: m/z, 492.1 (M+H); rt 2.21 min; Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm;
Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile
(5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm. 1H
NMR (400 MHz, DMSO-d6) δ ppm 8.22-8.15 (m, 1H), 8.13-8.05 (m, 1H), 7.61 (dd, J=6.5, 8.7 Hz, 1H), 7.43 (dd, J=2.6,
8.9 Hz, 1H), 7.24 (dt, J=2.7, 8.4 Hz, 1H), 6.91-6.45 (m, 1H), 6.14 (s, 1H), 4.31 (dd, J=5.0, 10.6 Hz, 1H), 4.14 (dd, J=5.9,
10.8 Hz, 1H), 4.00 (d, J=14.2 Hz, 1H), 3.70 (d, J--14.4 Hz, 1H), 3.56 (m, 2H), 3.55 (s, 3H), 3.50-3.42 (m, 1H), 3.29-3.21
(m, 1H), 3.11-3.04 (m, 1H), 2.92-2.82 (m, 1H), 2.55 (s, 1H).
[1461] Example 1185: LCMS: m/z, 492.2 (M+H); rt 2.21 min; Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm;
Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile
(5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm. 1H
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NMR (400 MHz, DMSO-d6) δ ppm 8.21-8.16 (m, 1H), 8.13-8.05 (m, 1H), 7.61 (dd, J=6.4, 8.6 Hz, 1H), 7.43 (dd, J=2.6,
8.9 Hz, 1H), 7.24 (dt, J=2.7, 8.6 Hz. 1H), 6.92-6.50 (m, 1H), 6.14 (s, 1H), 4.31 (dd, J=5.0, 10.6 Hz, 1H), 4.14 (dd, J=5.9,
10.8 Hz, 1H), 4.00 (d, J=14.2 Hz, 1H), 3.70 (d, J=14.2 Hz, 1H), 3.65-3.57 (m, 2H), 3.55 (s, 3H), 3.50-3.42 (m, 1H),
3.30-3.23 (m, 1H), 3.11-3.03 (m, 1H), 2.91-2.83 (m, 1H), 2.55 (s, 1H).
[1462] The examples in the Table 45 were prepared according to the general procedure described in Examples 1184
and 1185, substituting 1-(bromomethyl)-2-chloro-4-fluorobenzene with the appropriate benzhydryl bromides or benzyl
bromides in the synthetic sequence. When the synthesis provided a mixture of diastereomers, the mixture was separated
using either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was not
assigned at the newly formed carbon-nitrogen bond.

EXAMPLES 1188 AND 1189

8-((2S,5R)-4-(2-(difluoromethoxy)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1.5-
naphthyridine-2-carbonitrile

[1463]
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Intermediate 1188A: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-methoxy-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxy-
late

[1464]

[1465] To a stirred solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (1.5 g, 7. mmol) in acetonitrile
(15 mL) was added DIPEA (3.7 mL, 21 mmol) and methyl 2-bromo-2-(4-fluorophenyl)acetate (1.9 g, 7.7 mmol). The
reaction mixture was heated up to 85 °C over 10 min and was stirred for 16 h. The reaction mixture was concentrated
under reduced pressure to obtain a brown gummy solid. The crude compound was purified by flash chromatography
(using 24 g silica gel column; using 5 % -10 % ethylacetate/ Pet. ether) to obtain tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-
2-methoxy-2-oxoethyl)-2,5-dimethylpiperazine-1-carboxylate (2.35 g, 6.18 mmol, 88% yield) as brown solid. LCMS: m/z,
379.3 (M-H); rt 1.13 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90
% B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1188B: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazine-1 -carboxylate.

[1466]

[1467] To a stirred solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-methoxy-2-oxoethyl)-2,5-dimethylpiperazine-
1-carboxylate (0.9 g, 2.37 mmol) in ethanol (10 mL) was added NaBH4 (0.45 g, 11.83 mmol) and calcium chloride (1.3
g, 11.83 mmol). The reaction mixture was stirred at room temperature for 24 h. The reaction was quenched with water
(10 mL). The reaction mixture was concentrated under reduced pressure. The residue was extracted with ethyl acetate
(3 3 100 mL) and washed with brine. The combined organic layer was dried over anhydrous sodium sulfate, filtered
and evaporated under reduced pressure to obtain tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimeth-
ylpiperazine-1-carboxylate (0.75 g, 90% yield) as a brown oil. LCMS: m/z, 353.5 (M+H); rt 1.84 min; Column: Waters
Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile
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phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold
at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 run.

Intermediate 1 188C: 2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethan-1-ol, HCl

[1468]

[1469] To a stirred solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazine-1-car-
boxylate (300 mg, 0.85 mmol) in DCM (5 mL) was added HCl in dioxane (2 mL, 65.8 mmol). The reaction mixture was
stirred at room temperature for 1 h. The reaction mixture was concentrated under reduced pressure to obtain as a brown
solid. The crude compound was triturated with DCM and hexane (1:4) to obtain a solid residue. The solid material was
filtered to obtain 2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethan-1-ol, HCl (0.2 g, 71% yield) as a brown
oil. LCMS: m/z, 253.4 (M+H); rt 0.45 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase
A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient
= 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm).

Intermediate 1188D: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile.

[1470]

[1471] To a stirred solution of 2-((2R,SS)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethan-1-ol, HCl (208 mg, 0.72
mmol) in acetonitrile (8 mL) was added DIPEA (0.31 mL, 1.8 mmol). The reaction mixture was stirred for 5 min and 6-
cyano-1-methyl-2-oxo-1.2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (200 mg, 0.6 mmol) was added. The
reaction mixture was heated up to 85 °C over 5 min and was stirred for 3 h. The reaction mixture was filtered through
Celite bed and was concentrated under high vacuum pump to obtain a brown gum. The crude compound was purified
by flash chromatography (using 24 g silica gel column: using 88 % -95 % ethylacetate/ Pet. ether) to obtain 8-((2S,5R)-
4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (200 mg, 0.46 mmol, 77 % yield) as a brown solid. LCMS: m/z, 436.2 (M+H); rt 1.12 -1.15 min; Column: Waters
Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile
phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.2 minute hold
at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm).
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Examples 1188 and 1189: 8-((2S,5R)-4-(2-(difluoromethoxy)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile.

[1472] To a stirred solution of 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 0.23 mmol) in DCM (3 mL)/water (3 mL) were added (bro-
modifluoromethyl) trimethylsilane (466 mg, 2.30 mmol) and KOAc (90 mg, 0.918 mmol). The reaction mixture was stirred
at room temperature for 2 h. The reaction quenched with water (5 mL). The reaction mixture was extracted with ethyl
acetate (3 3 10 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to obtain a brown oil. The crude material was purified by preparative HPLC (Column: Cellulose
4 (250 3 21.2) mm, 5 mm; M. Phase: 0.1% DEA in acetonitrile; Flow rate: 20 mL/min; Isocratic) to obtain 8-((2S,SR)-
4-(2-(difluoromethoxy)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile.
[1473] Example 1188: (1.0 mg, 1.94 mmol, 0.84 % yield). LCMS: m/z, 486.2 (M+H); rt 2.147 min; Column: XBridge
BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B:
10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate:
1.1 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.11-8.17 (m, 1 H), 8.04-8.09 (m, 1 H),
7.43-7.53 (m, 2 H), 7.21 (t, J=8.80 Hz, 2 H), 6.63 (s, 1 H), 6.02 (s, 1 H), 4.32-4.44 (m, 1H), 4.13(dd, J=10.39, 5.26 Hz,
1 H), 3.98-4.08 (m, 1 H), 3.90 (t, J=5.38 Hz, 1 H), 3.68-3.77 (m, 1H), 2.09-2.15 (m, 1 H), 3.52 (s, 4 H), 1.21 (d, J=6.36
Hz, 3 H), 1.02 (d, J=6.36 Hz, 3 H).
[1474] Example 1189: (1.0 mg, 2.06 mmol, 0.9 % yield). LCMS: m/z, 486.1 (M+H); rt 2.161 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.17 (m, 1 H), 8.02-8.08 (m, 1 H), 7.42-7.49
(m, 2 H), 7.11-7.22 (m, 2 H), 6.56-6.67 (m, 1 H), 6.01 (s, 1 H), 4.31-4.43 (m, 1 H), 4.14-4.22 (m, 1 H), 4.05 (dd, J=10.39,
6.24 Hz, 1 H), 3.82 (t, J=5.14 Hz, 1 H), 3.67-3.76 (m, 1 H), 3.52 (s, 4 H), 3.32 (m, 1H), 2.77-2.82 (m, 1 H), 2.09-2.15 (m,
1 H), 1.19 (d, J=6.11 Hz, 3 H), 1.09 (d, J=6.36 Hz, 3 H).
[1475] The examples in the Table 46 were prepared according to the general procedure described in Examples
1188-1189.
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EXAMPLES 1200 AND 1201

8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1476]
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Intermediate 1200A: 1-(4-cyclopropyl-2-fluorophenyl)ethan-1-ol

[1477]

[1478] To a stirred solution of 4-cyclopropyl-2-fluorobenzaldehyde (0.65 g, 3.96 mmol) in tetrahydrofuran (10 mL) was
added methylmagnesium chloride (1.98 mL, 5.94 mmol, 3M in THF) drop wise at 0 °C under nitrogen over 5 min. The
reaction mixture was slowly warmed to room temperature. The reaction mixture was stirred for 2 h. The reaction was
quenched with saturated aqueous ammonium chloride solution (80 mL). The reaction mixture was extracted with ethyl
acetate (3 3 100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to yield the crude product. 1H NMR (400 MHz, DMSO-d6) δ ppm 7.4-7.29 (m, 1H), 6.96-6.88
(m, 1H), 6.85-6.74 (m, 1H), 5.17 (d, J = 4.5 Hz, 1H), 4.98-4.84 (m, 1H), 1.94-1.83 (m, 1H), 1.28 (d, J = 6.0 Hz, 3H),
0.97-0.86 (m, 2H), 0.68-0.58 (m, 2H).

Intermediate 1200B: 1-(1-chloroethyl)-4-cyclopropyl-2-fluorobenzene

[1479]

[1480] To a stirred solution of 1-(4-cyclopropyl-2-fluorophenyl)ethan-1-ol (0.6 g, 3.33 mmol) in DCM (4 mL) was added
SOCl2 (0.97 mL, 13.32 mmol) at room temperature. The reaction mixture was heated at 40 °C for 3 h. The reaction
mixture was cooled to room temperature and concentrated under reduced pressure to obtain 1-(1-chloroethyl)-4-cyclo-
propyl-2-fluorobenzene (0.59 g, 91% yield) as a brown oil. 1H NMR (400 MHz, DMSO-d6) δ ppm 7.59-7.37 (m. 1H),
7.06-6.85 (m, 2H), 5.50-5.42 (m, 1H), 2.03-1.90 (m, 1H), 1.81 (d, J = 7.0 Hz, 3H), 1.04-0.92 (m, 2H), 0.78-0.65 (m, 2H).

Examples 1200 and 1201: 8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1481] To a stirred suspension of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile hydrochloride salt (100 mg, 0.30 mmol) in acetonitrile (8 mL) were added DIPEA (0.16 mL, 0.9 mmol)
and 1-(1-chloroethyl)-4-cyclopropyl-2-fluorobenzene (71.4 mg, 0.36 mmol) at room temperature. The reaction mixture
was heated at 85 °C for 16 h, cooled to room temperature and concentrated under reduced pressure to obtain the crude
product, which was purified by preparative HPLC (Prep HPLC Method info: Column CELLULOSE 5 [250 X 30mm], 5
micron; M. Phase: 0.1% DEA in MeOH; ISOCRATIC) to obtain Example 1200 and Example 1201.
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[1482] Example 1200: (28.6 mg, 20 % yield). LCMS: m/z = 460.3 (M+H); retention time 2.46 min [LCMS method info:
A: 95% water: 5% acetonitrile; 10 mM NH4OAc; B: 5% water: 95% acetonitrile: 10 mM NH4OAc; Flow: 1.1 mL/min;
Temp: 50 °C; Column: Ascentis Express C18 (50 3 2.1)mm, 2.7 mm; Time (min): 0-3 %B: 0-100). 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.18-8.12 (m, 1H), 8.09-8.02 (m, 1H), 7.34-7.43 (m, 1H), 6.95 (dd, J = 1.5, 8.1 Hz, 1H), 6.86 (dd, J =
1.7, 12.0 Hz, 1H), 5.99 (s, 1H), 4.63 (br d, J = 3.7 Hz, 1H), 3.97 (q, J = 6.8 Hz, 1H), 3.52 (s, 3H), 3.45-3.38 (m, 1H), 3.35
(br d, J = 3.2 Hz, 1H), 2.98, (dd, J = 3.4, 11.5 Hz, 1H), 2.80 (br dd, J = 3.1, 5.7 Hz, 1H), 2.71 (dd, J = 2.3, 11.6 Hz, 1H),
1.96-1.86 (m, 1H), 1.26 (d, J=6.6 Hz, 3 H), 1.23 (d, J=6.4 Hz, 3 H), 1.00 (d, J = 6.6 Hz,3H), 0.98-0.91 (m, 2H), 0.73-0.65
(m, 2H).
[1483] Example 1200: (30.4 mg, 21 % yield). LCMS: m/z = 460.3 (M+H); retention time 2.47 min [LCMS method: A:
95% Water: 5% acetonitrile; 10 mM NH4OAc; B: 5% water: 95% acetonitrile; 10 mM NH4OAc; Flow: 1.1 mL/min; Temp:
50 °C; Column: Ascentis Express C18 (50 3 2.1) mm, 2.7 mm; Time (min): 0-3; %B: 0-100). 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.19-8.13 (m, 1H), 8.10-8.03 (m, 1H), 7.37-7.46 (m. 1H). 6.94 (dd, J = 1.5, 8.1 Hz, 1H), 6.83 (dd, J= 1.7, 12.0
Hz,1H), 6.01 (s, 1H), 4.43-4.31 (m, 1H), 3.93-3.74 (m, 3H), 3.57-3.43 (m, 3H), 3.17 (d, J = 4.6 Hz, 1H), 2.75 (dd, J =
3.2, 11.5 Hz, 1H), 2.17-2.10 (m, 1H), 1.98-1.85 (m, 1H), 1.27 (d, J = 6.6 Hz, 3H), 1.16 (d, J = 6.4 Hz, 3H), 1.10 (d, J =
6.6 Hz, 3H), 0.97-0.91 (m, 2H), 0.73-0.66 (m, 2H).
[1484] The examples in the Table 47 were prepared from the general procedure described in Examples 1200 and
1201, using the appropriate aldehyde. When the reaction provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1251 AND 1252

8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1485]

Intermediate 1251A: 1-(4-acetyl-3-fluorophenyl)cyclopropane-1-carbonitrile

[1486]

[1487] To a stirred solution of 1-(4-bromo-3-fluorophenyl)cyclopropane-1-carbonitrile (0.15 g, 0.63 mmol) in 1,4-diox-
ane (5 mL) were added tributyl(1-ethoxyvinyl)stannane (0.25 mL, 0.75 mmol) and Pd(PPh3)4 (36.1 mg, 0.03 mmol) at
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room temperature. The reaction mixture was degassed with nitrogen and heated at 90 °C for 16 h, cooled to room
temperature and the volatiles were removed under reduced pressure to obtain the crude product, which was purified by
silica gel column chromatography (24g, Solvent run: 0-50% EtOAc in pet ether) to yield 1-(4-acetyl-3-fluorophenyl)cy-
clopropane-1-carbonitrile (80 mg, 63 % yield). 1H NMR (300 MHz, DMSO-d6) δ ppm 7.79-7.89 (m, 1H), 7.45-7.05 (m,
2H), 2.57 (d, J = 4.1 Hz, 3H), 1.94-1.85 (m, 2H), 1.73-1.62 (m, 2H).

Intermediate 1251B: 1-(3-fluoro-4-(1-hydroxyethyl)phenyl)cyclopropane-1-carbonitrile

[1488]

[1489] To a solution of 1-(4-acetyl-3-fluorophenyl)cyclopropane-1-carbonitrile (120 mg, 0.59 mmol) in methanol (5 mL)
was added NaBH4 (45 mg, 1.18 mmol) at room temperature. The reaction mixture was stirred for 2 h. The reaction was
quenched with water (5 mL). The reaction mixture was extracted with ethyl acetate (2 3 20 mL). The combined organic
layer was dried over anhydrous Na2SO4, evaporated under reduced pressure to obtain 1-(3-fluoro-4-(1-hydroxyethyl)phe-
nyl)cyclopropane-1-carbonitrile (100 mg, 83% yield). 1H NMR (300 MHz, Chloroform-d) δ ppm 7.44-7.54 (m, 1H), 7.09
(br d, J = 8.1 Hz, 1H), 6.95 (d, J = 11.4 Hz, 1H), 5.18 (br dd, J = 3.8, 5.9 Hz, 1H), 4.12 (q, J = 7.1 Hz, 1H), 1.50 (d, J =
6.4 Hz, 3H), 1.45-1.35 (m, 2H), 1.26 (t, J = 7.1 Hz, 2H).

Intermediate 1251C: 1-(4-(1-chloroethyl)-3-fluorophenyl)cyclopropane-1-carbonitrile

[1490]

[1491] To a solution of 1-(3-fluoro-4-(1-hydroxyethyl)phenyl)cyclopropane-1-carbonitrile (80 mg, 0.39 mmol) in dichlo-
romethane (1.0 mL) was added SOCl2 (0.14 mL, 1.95 mmol) at 0 °C. The reaction mixture was stirred at room temperature
for 2 h. The volatiles were removed from the reaction mixture under reduced pressure to obtain the crude product. 1H
NMR (400 MHz, Chloroform-d) δ ppm 7.36-7.46 (m, 1H), 6.79-6.65 (m, 1H), 6.60 (dd, J = 2.5, 12.0 Hz, 1H), 5.38 (q, J
= 7.0 Hz, 1H), 1.84 (d, J = 6.5 Hz, 3H), 0.75-0.60 (m, 2H), 0.42-0.25 (m, 2H).

Examples 1251 and 1252: 8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)-2-fluorophenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1492] To a stirred suspension of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (100 mg, 0.3 mmol) hydrochloride in acetonitrile (2.0 mL) were added DIPEA (0.16 mL, 0.9 mmol) and
1-(4-(1-chloroethyl)-3-fluorophenyl)cyclopropane-1-carbonitrile (80 mg, 0.36 mmol) at room temperature. The reaction
mixture was heated at 80 °C for 4 h, cooled to room temperature, dissolved in ethyl acetate (40 mL) and washed with
water (5 mL 3 2). The organic layer dried over anhydrous Na2SO4 and evaporated under reduced pressure to obtain
the crude product, which was purified via preparative HPLC (Method Information: Column CELLULOSE 5 [(250 X 4.6mm),
5 micron; MOBILE PHASE A: 0.1 % DEA in acetonitrile; MOBILE PHASE B: 0.1 % DEA in methanol] to obtain Examples
1251 and 1252.
[1493] Example 1251: (7 mg, 5 % yield). LCMS: m/z = 485.2 (M+H); retention time 1.25 min [LCMS method: Column:
XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5), Mobile phase B: 0.1 %
TFA: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection:
UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.14 (m, 1H), 8.11-8.03 (m, 1H), 7.53-7.63 (m, 1H), 7.27 (dd,
J = 1.8, 8.2 Hz, 1H), 7.11 (dd, J = 2.0, 11.5 Hz, 1H), 6.00 (s, 1H), 4.71-4.58 (m, 1H), 4.03 (q, J = 6.4 Hz, 1H), 3.53 (s,
3H), 3.46-3.40 (m, 1H), 3.37 (d, J = 3.2 Hz, 1H), 3.00 (dd, J = 3.5, 11.1 Hz, 1H), 2.82-2.70 (m, 2H), 1.80-1.75 (m, 2H),
1.61-1.56 (m, 2H), 1.28 (d, J=6.6 Hz, 3 H), 1.24 (d, J=6.6 Hz, 3 H), 1.02 (d, J= 6.4 Hz, 3H).
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[1494] Example 1252: (8.9 mg, 6 % yield). LCMS: m/z = 485.2 (M+H); retention time 1.26 min [LCMS method: Column:
XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5), Mobile phase B: 0.1 %
TFA: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection:
UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.13 (m, 1H), 8.11-8.01 (m, 1H), 7.55-7.65 (m, 1H), 7.25 (dd,
J = 2.0, 8.1 Hz, 1H), 7.08 (dd, J = 2.0, 11.5 Hz, 1H), 6.02 (s, 1H), 4.46-4.34 (m, 1H), 3.94-3.75 (m, 2H), 3.58-3.46 (m,
5H), 3.17 (d, J = 5.4 Hz, 1H), 2.81-2.73 (m, 1H), 1.81-1.74 (m, 2H), 1.60-1.53 (m, 2H), 1.29 (d, J = 6.4 Hz, 3H), 1.17 (d,
J = 6.4 Hz, 3H), 1.12 (d, J = 6.6 Hz, 3H).
[1495] The examples in the Table 48 were prepared from general procedure described in Examples 1251 and 1252,
using appropriate bromide. When the reaction provided a mixture of diastereomers, the mixture was separated at the
final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry
was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1267 AND 1268

8-((2S,5R)-2,5-dimethyl-4-(1-(3-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5.6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1496]
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[1497] To a suspension of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (100 mg, 0.3 mmol) in acetonitrile (2 mL) were added DIPEA (0.16 mL, 0.90 mmol) and 1-(1-bromoethyl)-
3-(trifluoromethoxy)benzene (97 mg, 0.36 mmol) at room temperature. The reaction mixture was heated at 80 °C for 4
h. The reaction mixture was cooled to room temperature and diluted with water and extracted twice with ethyl acetate
(20 mL). The combined organic layer was dried over anhydrous Na2SO4 and evaporated under reduced pressure to
obtain the crude product which was purified via preparative HPLC (Method Information: Column CELLULOSE-2 [(250
X 4.6mm), 5 micron; MOBILE PHASE: 0.1% DEA in methanol] to obtain Examples 1267 and 1268.
[1498] Example 1267: The pure fractions were evaporated to dryness to yield Example 1267 (6.3 mg, 4 % yield).
LCMS: m/z = 486.2 (M+H); retention time 1.44 min [LCMS method: Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5
mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5), Mobile phase B: 0.1 % TFA: acetonitrile (5:95), Gradient = 0-100
% B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.19-8.14 (m, 1H), 8.11-8.04 (m, 1H), 7.44-7.52 (m, 2H), 7.39 (s, 1H), 7.25 (br d, J = 8.3 Hz, 1H), 6.00 (s,
1H), 4.66 (brdd, J = 2.8, 3.8 Hz, 1H), 3.78 (q, J = 6.5 Hz, 1H), 3.53 (s, 3H), 3.47-3.36 (m, 2H), 3.01 (dd, J = 3.5, 11.4
Hz, 1H), 2.80-2.70 (m, 2H), 1.23-1.29 (m, 6 H), 1.03 (d, J = 6.4 Hz, 3H).
[1499] Example 1268: (14 mg, 9 % yield). LCMS: m/z = 486.2 (M+H); retention time 1.44 min [LCMS method: Column:
XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5), Mobile phase B: 0.1 %
TFA: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection:
UV at 220 nm). 1H NMR (400 MHz. DMSO-d6) δ ppm 8.19-8.12 (m, 1H), 8.10-8.03 (m, 1H), 7.51-7.43 (m, 1H), 7.41 (d,
J = 7.6 Hz, 2H), 7.23 (br d, J = 7.3 Hz, 1H), 6.02 (s, 1H), 4.45-4.32 (m, 1H), 3.85-3.76 (m, 1H), 3.68-3.60 (m, 1H),
3.59-3.49 (m, 5H), 2.78 (dd, J = 3.7,12.0 Hz, 1H), 2.11-2.00 (m, 1H), 1.29 (d, J = 6.6 Hz, 3H), 1.18 (d, J = 6.4 Hz, 3H),
1.10 (d, J = 6.4 Hz, 3H).
[1500] The examples in Table 49 were prepared from general procedure as described in Examples 1267 and 1268,
using appropriate benzyl bromide/chloride. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1277 AND 1278

8-((2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1501]

Intermediate 1277A: tert-butyl (2S,5R)-4-(2-methoxy-2-oxo-1-(5-(trifluoromethyl) pyridin-2-yl)ethyl)-2,5-dimethylpipera-
zine-1-carboxylate

[1502]
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[1503] To a stirred solution of tert-butyl (2S,5R)-2,5-dimediylpiperazine-1-carboxylate (0.35 g, 1.63 mmol) in acetonitrile
(8 mL) were added DIPEA (0.9 mL, 4.9 mmol) and methyl 2-bromo-2-(5-(trifluoromethyl)pyridin-2-yl)acetate (0.54 g,
1.79 mmol) at room temperature. The reaction mixture was heated at 85 °C for 16 h. The reaction mixture was cooled
to room temperature, concentrated under reduced pressure to obtain the crude product, which was purified by silica gel
chromatography (24 g; using 6 % -10 % ethyl acetate/ petroleum ether) to obtain tert-butyl (2S,5R)-4-(2-methoxy-2-oxo-
1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazine-1-carboxylate (0.52 g, 74 % yield). LCMS: m/z = 432.2
(M+H); retention time 2.19 min [LCMS method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm), 1.7 mm; Mobile
phase A: 0.1% TFA in water; Mobile phase B: 0.1 % TFA in acetonitrile; Gradient = 20-90 % B over 1.1 minute, then a
0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1277B: tert-butyl (2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazine-1-
carboxylate

[1504]

[1505] To a solution of tert-butyl (2S,5R)-4-(2-methoxy-2-oxo-1-(5-(trifluoromethyl) pyridin-2-yl)ethyl)-2,5-dimethyl-
piperazine-1-carboxylate (0.15 g, 0.35 mmol) in ethanol (5 mL) was added NaBH4 (0.07 g, 1.74 mmol) and calcium
chloride (0.19 g, 1.74 mmol) at room temperature. The reaction mixture was stirred for 3 h. The reaction was quenched
with water (10 mL). The reaction mixture was extracted with ethyl acetate (3 3 100 mL), the combined organic layer
was dried over anhydrous sodium sulfate and evaporated under reduced pressure to obtain the crude product. LCMS:
m/z = 404.2 (M+H); retention time 1.84 min [LCMS method: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile
phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98),
Gradient = 0-100 % B over 1.5 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min;
Detection: UV at 220 nm].

Intermediate 1277C: tert-butyl (2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazine-1-
carboxylate

[1506]
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[1507] To a stirred solution of tert-butyl (2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl) pyridin-2-yl)ethyl)-2,5-dimethyl-
piperazine-1-carboxylate (0.25 g, 0.62 mmol) in DMF (5 mL) was added NaH (50 mg, 1.24 mmol, 60% w/w) at 0 °C.
After 30 min., methyl iodide (0.06 mL, 0.93 mmol) was added and the reaction mixture was stirred at room temperature
for 3 h. The reaction was quenched with water (50 mL). The reaction mixture was extracted with ethyl acetate (3 3 100
mL), the organic layer dried over anhydrous sodium sulfate, filtered, evaporated under reduced pressure to obtain the
crude product which was purified by silica gel chromatography (12 g silica gel column; using 42 %-48 % ethyl acetate/
petroleum ether) to obtain tert-butyl (2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpipera-
zine-1-carboxylate (110 mg, 42 % yield). LCMS: m/z = 418.2 (M+H); retention time 2.25 min [LCMS method: Column:
Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile
phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6 minute hold
at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm].

Intermediate 1277D: (2R,5S)-1-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazine.TFA

[1508]

[1509] To a solution of tert-butyl (2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazine-
1-carboxylate (110 mg, 0.26 mmol) in DCM (3 mL) was added TFA (0.2 mL, 2.6 mmol). The reaction mixture was stirred
at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure to obtain the crude product
(2R,SS)-1-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazine.TFA (100 mg, 88% yield) as
brown solid. LCMS: m/z = 318.2 (M+H); retention time 0.87 min [LCMS method: Column: Ascentis Express C8 (50 3
2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium
formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6 minute hold at 100 % B; Temperature:
27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm].

Examples 1277 and 1278: 8-((2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1510] To a stirred solution of (2R,SS)-1-(2-methoxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazine,
TFA (0.10 g, 0.24 mmol) in acetonitrile (8 mL) was added DIPEA (0.13 mL, 0.72 mmol), 6-cyano-1-methyl-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.08 g, 0.24 mmol) at room temperature. The reaction mixture
was heated at 85 °C for 16 h. The reaction mixture was cooled to room temperature and concentrated under reduced
pressure to obtain the crude product, which was purified by preparative HPLC (Method Information: Column CELLULOSE-
2 (250 X 4.6mm), 5 micron, MOBILE PHASE: 0.1% DEA in acetonitrile, Isocratic) to obtain Examples 1277 and 1278.
[1511] Example 1277: (3.5 mg, 3 % yield). LCMS: m/z = 501.3 (M+H); retention time 1.99 min [LCMS method: Column:
Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile
phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6 min hold at
100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.94 (s, 1H), 8.21 (dd, J = 1.6, 8.4 Hz, 1H), 8.17-8.12 (m, 1H), 8.09-8.03 (m, 1H), 7.78 (d, J = 8.1 Hz, 1H), 6.03 (s,1H),
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4.50-4.33 (m, 1H), 4.11 (t, J = 5.6 Hz, 1H), 3.69-3.81 (m, 2H), 3.52 (s, 3H), 3.47-3.41 (m, 1H), 3.35 (br s, 1H), 3.21 (s,
3H), 3.17 (brdd, J = 3.4, 11.7 Hz, 1H), 2.76-2.63 (m, 2H), 1.19 (d, J = 6.4 Hz, 3H), 1.08 (d, J= 6.4 Hz, 3H).
[1512] Example 1278: (11.9 mg, 10 % yield). LCMS: m/z = 501.2 (M+H); retention time 1.96 min [LCMS method:
Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2),
Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6
minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz,
DMSO-d6) δ 8.90 (s. 1H), 8.20 (dd, J = 2.1, 8.2 Hz, 1H), 8.17-8.12 (m, 1H), 8.10-8.01 (m, 1H), 7.80 (d, J = 8.3 Hz, 1H),
6.03 (s,1H), 4.35 (br dd, J = 2.1, 3.3 Hz, 1H), 3.99 (t, J = 5.3 Hz, 1H), 3.87-3.80 (m, 1H), 3.73 (dd, J = 5.0, 10.1 Hz, 1H),
3.66-3.43 (m, 5H), 3.21 (s, 3H), 3.18 (d, J = 5.4 Hz, 1H), 2.92 (dd, J = 3.7, 11.7Hz, 1H), 2.13 (dd, J = 2.3, 11.6 Hz, 1H),
1.17 (d, J = 6.4 Hz, 3H), 1.11 (d, J = 6.4 Hz, 3H).

EXAMPLES 1279 AND 1280

8-((2S,5 R)-4-(2-hydroxy-1 -(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1513]

[1514] Intermediate 1279A: 2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(5-(trifluoromethyl) pyridin-2-yl)ethan-1-ol

[1515] To a solution of tert-butyl (2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazine-
1-carboxylate (120 mg, 0.29 mmol) in DCM (3 mL) was added TFA (0.2 mL, 2.6 mmol) at room temperature. The reaction
mixture was stirred for 2 h. The reaction mixture was concentrated under reduced pressure to obtain 2-((2R,5S)-2,5-
dimethylpiperazin-1 -yl)-2-(5-(trifluoromethyl)pyridin-2-yl)ethan-1 -ol (100 mg, 63% yield) as brown solid. LCMS: m/z =
304.2 (M+H); retention time 0.53 min [LCMS method: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile
phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98),
Gradient = 0-100 % B over 1.5 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min;
Detection: UV at 220 nm].

Examples 1279 and 1280: 8-((2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1516] To a stirred solution of 2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(5-(trifluoromethyl)pyridin-2-yl)ethan-1-ol, TFA
(0.1 g, 0.24 mmol) in acetonitrile (8 mL) were added DIPEA (0.13 mL, 0.72 mmol) and 6-cyano-1-methyl-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.08 g, 0.24 mmol) at room temperature. The reaction mixture
was heated at 85 °C for 16 h. The reaction mixture was cooled to room temperature and concentrated under reduced
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pressure to obtain the crude product, which was purified by preparative HPLC (Method information: Column CELLULOSE-
2 (250 X 4.6mm), 5 micron; MOBILE PHASE: 0.1% DEA MeOH; Isocratic) to obtain Examples 1279 and 1280.
[1517] Example 1279: (9.1 mg, 8 % yield). LCMS: m/z = 487.2 (M+H); retention time 1.65 min [LCMS method: Column:
Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile
phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6 min hold at
100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm
8.94 (s, 1H), 8.24-8.12 (m, 2H), 8.11-8.02 (m, 1H), 7.78 (d, J = 8.3 Hz, 1H), 6.04 (s, 1H), 4.65 (br t, J = 4.8 Hz, 1H),
4.53-4.38 (m, 1H), 4.04-3.94 (m, 1H), 3.90-3.73 (m, 2H), 3.53 (s, 3H), 3.49-3.43 (m, 1H), 3.26 (br d, J = 7.3 Hz, 1H),
2.80-2.69 (m, 2H), 2.57-2.53 (m, 1H), 1.27-1.14 (m, 3H), 1.12-1.03 (m, 3H).
[1518] Example 1280: (11.1 mg, 9.3 % yield). LCMS: m/z = 487.2 (M+H); retention time 1.65 min [LCMS method:
Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2),
Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a 0.6
minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.89 (d, J = 1.0 Hz, 1H), 8.25-8.12 (m, 2H), 8.10-8.04 (m, 1H), 7.80 (d, J = 8.3 Hz, 1H), 6.03 (s, 1H),
4.70-4.59 (m,1H), 4.45-4.30 (m, 1H), 3.98-3.89 (m, 1H), 3.85-3.73 (m, 2H), 3.65 (br s, 1H), 3.62-3.55 (m, 2H), 3.53 (s,
3H), 2.92 (dd, J = 3.7, 12.0 Hz, 1H), 2.14-2.06 (m, 1H), 1.18 (d, J = 6.4 Hz, 3H), 1.13 (d, J = 6.4 Hz, 3H).

EXAMPLES 1281 AND 1282

8-((2S,5R)-4-(1 -(5-cyclopropylisoxazol-3-yl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1519]

[1520] To a solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (130 mg, 0.44 mmol) in acetonitrile (5 mL) was added DIPEA (0.38 mL, 2.19 mmol), 1-(5-cyclopropylisoxazol-
3-yl)ethan-1-ol (94 mg, 0.61 mmol) and (cyanomethyl) trimethyl phosphonium iodide (212 mg, 0.87 mmol) at room
temperature. The reaction mixture was heated at 110 °C in a microwave reactor for 2 h. The reaction mixture was cooled
to room temperature, diluted with water and extracted twice with ethyl acetate (20 mL). The combined organic layer was
dried over anhydrous Na2SO4 and evaporated under reduced pressure to obtain the crude product, which was purified
by preparative HPLC (Method Information: Column: DAD:1-XBRIDGE C18 (150 X4.6) mm 5 micron DAD:2-SUNFIRE
C18 (150 X4.6)mm 5 micron; MOBILE PHASE: A: 10 mM ammonium acetate in water B: ACN; FLOW:2.0mL/min). The
fractions were evaporated and taken for chiral Prep HPLC purification (Chiral Prep Method: Column: DAD-1-CELLU-
LOSE-2 (250 X 4.6mm), 5 micron; DAD-2-CELLULOSE-4 ( 250 X 4.6mm), 5 micron: MOBILE PHASE A: 0.1%DEA in
ACN; MOBILE PHASE B: 0.1% DEA in MeOH) to obtain Example 1281: (5.0 mg, 3 % yield). LCMS: m/z = 433.2 (M+H);
retention time 1.80 min [LCMS method: Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM
ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100
% B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nmJ. 1H NMR (400 MHz, DMSO-
d6) δ ppm 8.20-8.13 (m, 1H), 8.10-8.03 (m, 1H), 6.23 (s, 1H), 6.09 (s, 1H), 4.34-4.06 (m, 1H), 3.96 (q, J = 6.5 Hz, 1H),
3.54 (s, 3H), 3.52-3.45 (m, 1H), 3.25-3.18 (m, 1H), 3.03 (dd, J = 3.4, 11.5 Hz, 1H), 2.84-2.74 (m, 1H), 2.45 (br d, J = 4.6
Hz, 1H), 2.18-2.09 (m, 1H), 1.33 (d,J= 6.8 Hz, 3H), 1.14 (d, J = 6.4 Hz, 3H), 1.09-0.99 (m, 5H), 0.94-0.87 (m, 2H); and
Example 1282 (4.4 mg, 2 % yield). LCMS: m/z = 433.2 (M+H); retention time 1.18 min (Column: XBridge BEH XP C18
(2.1 3 50 mm), 2.5 mm; Mobile phase A: 0.1 % TFA: acetonitrile (95:5), Mobile phase B: 0.1 % TFA: acetonitrile (5:95),
Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm]. 1H NMR
(400 MHz, DMSO-d6) δ ppm 8.19-8.14 (m, 1H), 8.11-8.03 (m, 1H), 6.16 (s, 1H), 6.04 (s, 1H), 4.37-4.27 (m, 1H), 3.80-3.73
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(m, 1H), 3.69-3.63 (m, 1H), 3.55-3.48 (m, 4H), 3.42-3.36 (m, 1H), 2.79 (dd, J = 3.5, 11.6 Hz, 1H), 2.18 (dd, J = 3.1, 11.6
Hz, 1H), 2.15-2.08 (m, 1H), 1.30 (d, J = 6.8 Hz, 3H), 1.08-1.12 (m, 6 H), 1.07-1.02 (m, 2H), 0.93-0.81 (m, 2H).
[1521] The examples in the Table 50 were prepared from general procedure described in Examples 1281 and 1282,
using appropriate alcohol. When the reaction provided a mixture of diastereomers, the mixture was separated at the
final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry
was not assigned at the newly formed carbon-nitrogen bond.

[1522] The examples in the Table 51 were prepared from general procedure described in Examples 735 and 736,
using appropriate boronic acid. When the reaction provided a mixture of diastereomers, the mixture was separated at
the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereochem-
istry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1287 AND 1288

8-((2S,5R)-4-((2-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1523]

Intermediate 1287A: (2-bromophenyl)(4-fluorophenyl)methanol

[1524]

[1525] To a stirred solution of 2-bromobenzaldehyde (2.0 g, 10.81 mmol) in dry tetrahydrofuran (20 mL) was added
(4-fluorophenyl)magnesium bromide (10 mL, 10 mmol, 1M in THF) at 0 °C. The reaction mixture was stirred for 16 h at
room temperature. The reaction was quenched with saturated aqueous NH4Cl solution (20 mL). The reaction mixture
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was extracted with ethyl acetate (100 mL). The organic layer was washed with water (20 mL), brine (20 mL), dried over
anhydrous Na2SO4 and evaporated under reduced pressure to obtain the crude compound which was purified by 24 g
silica gel chromatography by using 0-30% ethyl acetate/petroleum ether as eluent to obtain (2-bromophenyl)(4-fluor-
ophenyl) methanol (2.1 g, 89 % yield). 1H NMR (300 MHz, CDCl3) δ ppm 7.50-7.62 (m, 2H), 7.34-7.46 (m, 3H), 7.14-7.24
(m, 1H), 6.92-7.07 (m, 2H), 6.20 (s, 1H).

Intermediate 1287B: 1-bromo-2-(bromo(4-fluorophenyl)methyl)benzene

[1526]

[1527] To a stirred solution of (2-bromophenyl)(4-fluorophenyl)methanol (500 mg, 1.78 mmol) in DCM (10 mL) was
added dropwise BBr3 (3.56 mL, 3.56 mmol, 1 M in DCM) at room temperature. The reaction mixture was stirred for 4 h.
The reaction was quenched with saturated aqueous NaHCO3 solution (20 mL). The reaction mixture was extracted with
DCM (100 mL). The organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced
pressure to yield 1-bromo-2-(bromo(4-fluorophenyl)methyl) benzene (580 mg, 95 % yield). LCMS: m/z, 263.1 (M-Br);
retention time 2.13 min. LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase
A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient
= 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1287C: tert-butyl (2S,5R)-4-((2-bromophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxy-
late

[1528]

[1529] To a solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (500 mg, 2.33 mmol) in dry acetonitrile
(3.0 mL), were added 1-bromo-2-(bromo(4-fluorophenyl)methyl)benzene (883 mg, 2.57 mmol) and DIPEA (1.22 mL,
7.0 mmol) at room temperature. The reaction mixture was heated at 85 °C for 24 h. The reaction mixture was cooled to
room temperature and concentrated under reduced pressure to obtain the crude product, which was purified by Combi
flash 12 g silica gel chromatography by using 0-100% ethyl acetate/petroleum ether as eluent to obtain tert-butyl (2S,5R)-
4-((2-bromophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (0.45 g, 40 % yield). 1H NMR (300
MHz, CDCl3) δ ppm 7.75-7.89 (m, 1H), 7.25-7.60 (m, 4H), 6.91-7.17 (m, 3H), 5.02 (d, J=9.6 Hz, 1H), 4.12 (m, 1H),
3.51-3.72 (m, 1H), 3.30 (m, 1H), 2.93 (m, 1H), 2.57-2.71 (m, 1H), 2.17-2.31 (m, 1H), 1.37-1.65 (m, 9H), 1.14-1.33 (m,
3H), 0.82-1.05 (m, 3H).

Intermediate 1287D: tert-butyl (2S,5R)-4-((2-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpipera-
zine-1 -carboxylate

[1530]
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[1531] A stirred suspension of tert-butyl (2S,5R)-4-((2-bromophenyl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazine-
1-carboxylate (75 mg, 0.16 mmol), dimethylphosphine oxide (15 mg, 0.19 mmol), XantPhos (6 mg, 9.43 mmol) and
potassium phosphate, tribasic (33 mg, 0.19 mmol) in DMF (2 mL) was purged with argon for 10 min, followed by addition
of palladium(II) acetate (2 mg, 7.85 mmol). The reaction mixture was heated at 120 °C overnight. The reaction mixture
was cooled to room temperature, concentrated under reduced pressure and was purified by 12 g silica gel chromatography
by using 0-50% ethyl acetate/petroleum ether as eluent to obtain tert-butyl (2S,5R)-4-((2-(dimethylphosphoryl)phenyl)(4-
fluorophenyl)methyl)-2,5-dimethylpiperazine-1-carboxylate (50 mg, 67 % yield). LCMS: m/z, 475.5 (M+H); retention time
1.94 and 1.98 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A:
10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient
= 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1287E: (2-(((2R,5S)-2,5-dimethylpiperazin-1-ml)(4-fluorophenyl)methyl) phenyl)dimethylphosphine oxide, 
TFA

[1532]

[1533] To a stirred solution of tert-butyl (2S,5R)-4-((2-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimeth-
ylpiperazine-1-carboxylate (50 mg, 0.11 mmol) in DCM (2 mL) was added TFA (0.11 mL, 1.37 mmol). The reaction
mixture was stirred at room temperature for 4 h. The solvent was removed under reduced pressure to yield the TFA salt
of (2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)phenyl) dimethylphosphine oxide as a brown semi-
solid. LCMS: m/z, 375.4 (M+H); retention time 1.03 min. LC-MS Method: Column-AQUITY UPLC BEH C18 (3.0 3 50
mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium
acetate in water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2 minute hold at 100% B flow rate
0.7 mL/min, Detection: UV at 220 nm.

Examples 1287 and 1288: 8-((2S,5R)-4-((2-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1534] To a suspension of (2-(((2R,5S)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl) methyl)phenyl)dimethylphosphine
oxide, TFA (88 mg, 0.18 mmol) in dry acetonitrile (3 mL), were added 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl trifluoromethanesulfonate (60 mg, 0.18 mmol) and sodium bicarbonate (45 mg, 0.54 mmol) at room temperature
under an argon atmosphere. The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to
room temperature, concentrated under reduced pressure to yield the crude product, which was purified by preparative
chiral HPLC (Chiral HPLC Method: Column: LUX COLUMN C4 (250 3 21.2) 5 mm, Mobile phase: 0.1% DEA in MeOH,
Flow: 23 mL/min) to afford Examples 1287 and 1288.
[1535] Example 1287 (2 mg, 2 % yield); LCMS: m/z, 558.3 (M+H); retention time 1.85 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL / min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%)]; 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.01 (m, 2H), 7.85 (dd, J = 6.0, 8.4 Hz, 2H), 7.59-7.42
(m, 2H), 7.36-7.24 (m, 1H), 7.08-7.18 (m, 2H), 6.51 (s, 1H), 6.39 (s, 1H), 5.99 (s, 1H), 4.59 (br s, 1H), 3.73-3.45 (m, 5H),
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3.16-3.06 (m, 1H), 2.96 (br dd, J = 3.3, 11.4 Hz, 1H), 2.35-2.21 (m, 1H), 1.83-1.61(m, 6H), 1.33-1.15 (m, 3H), 1.11-0.95
(m, 3H).
[1536] Example 1288: (2 mg, 1.8 % yield); LCMS: m/z, 558.2 (M+H); retention time 1.89 min: [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%)]; 1H NMR (400 MHz, DMSO-d6) δ ppm 8.41-8.09 (m, 1H), 8.09-7.99 (m, 1H), 7.71 (dd, J = 5.9, 8.3
Hz, 2H), 7.63-7.50 (m, 2H), 7.38-7.26 (m, 1H), 7.07-7.17 (m, 2H), 6.52 (br s, 1H), 5.99 (s, 1H), 4.77-4.55 (m, 1H),
3.72-3.46 (m, 5H), 3.17-3.07 (m, 1H), 3.02-2.86 (m, 1H), 2.82 (dd, J = 3.3, 11.4 Hz, 1H), 2.27 (br d, J = 11.2 Hz, 1H),
1.85-1.71 (m, 3H), 1.61-1.47 (m, 3H), 1.30 (d, J = 6.6 Hz, 3H), 1.24-1.06 (m, 3H).
[1537] The compounds in Table 52 were prepared using the corresponding bromide as described for Example 1287
and 1288. When the reaction provided a mixture of diastereomers, the mixture was separated at the final stage using
either preparative chromatography or preparative chiral chromatography. The absolute stereochemistry was not assigned
at the newly formed carbon-nitrogen bond.
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EXAMPLES 1296 AND 1297

8-((2S,5R)-4-((3-(1-acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1538]

Intermediate 1296A: 8-((2S,5R)-4-((3-(azetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA

[1539]

[1540] To a stirred solution of tert-butyl 3-(5-(((2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-
2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)-1,2,4-oxadiazol-3-yl)azetidine-1-carboxylate (0.15 g, 0.24 mmol) in
DCM (5 mL) was added TFA (0.18 mL, 2.39 mmol). The reaction mixture was stirred at room temperature for 3 h. The
solvent was removed under reduced pressure to obtain the crude compound, which was purified by prep HPLC to obtain
8-((2S,5R)-4-((3-(azetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, TFA (150 mg, 99 % yield). LCMS: m/z, 529.3 (M+H); retention time
1.56 min. Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile
(95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature:
50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-7.95 (m, 2H), 7.75-7.61
(m, 2H), 7.37-7.19 (m, 2H), 6.04 (br d, J = 15.4 Hz, 1H), 5.38-5.26 (m, 1H), 3.82-3.73 (m, 2H), 3.61-3.50 (m, 6H), 3.17
(d, J = 4.9 Hz, 1H), 3.01-2.77 (m, 2H), 1.28-0.80 (m, 10H).

Examples 1296 and 1297: 8-((2S,5R)-4-((3-(1-acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl) (4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1541] To a solution of 8-((2S,5R)-4-((3-(azetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (0.07 g, 0.13 mmol) in DCM (5 mL) at 0 °C
were added triethylamine (0.07 mL, 0.53 mmol) and acetyl chloride (0.02 mL, 0.27 mmol). The reaction mixture was
stirred at room temperature for 3 h. The reaction was quenched with saturated aqueous NaHCO3 solution (5 mL). The
mixture was dissolved in DCM (100 mL) and washed with water (20 mL), brine (20 mL), dried over anhydrous sodium
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sulfate, evaporated under reduced pressure to obtain the crude product, which was purified on a 12 g silica gel column
chromatography by eluting with 10% MeOH in DCM. The desired fractions were concentrated under reduced pressure
to yield 8-((2S,5R)-4-((3-(1-acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile which was purified by preparative HPLC followed by chi-
ral HPLC. (Chiral Separation Method: Column: Cellulose-2 (250 3 4.6 mm), 5 mm; Mobile Phase: 0.1% DEA in acetonitrile:
methanol (90:10)) to afford Examples 1296 and 1297.
[1542] Example 1296: (4.7 mg, 6 % yield); LCMS: m/z, 571.3m/z, (M+H); retention time 1.74 min: [LCMS method:
Column: XBridge BEH XP C18 (50 3 2.1mm) 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time
(min): 0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ 8.18-8.10 (m, 1H), 8.10-8.03 (m, 1H), 7.69 (dd, J = 5.4, 8.6
Hz, 2H), 7.21-7.31 (m, 2H), 6.04 (s, 1H), 5.36 (s, 1H), 4.55-4.34 (m, 2H), 4.29-4.15 (m, 2H), 4.11-3.99 (m, 1H), 3.98-3.91
(m, 1H), 3.67-3.47 (m, 5H), 2.98-2.82 (m, 2H), 1.83-1.72 (m, 3H), 1.17 (m, 6H).
[1543] Example 1297: (4.2 mg, 5.3 % yield); LCMS: m/z, 571.2 (M+H); retention time 1.73 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile;10 mM ammonium acetate;
Mobile phase B: 5% Water: 95% acetonitrile;10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.18-8.12 (m, 1H), 8.10-8.03 (m, 1H), 7.74-7.64 (m, 2H),
7.22-7.32 (m, 2H), 6.00 (s, 1H), 5.35 (d, J = 2.2 Hz, 1H), 4.64-4.54 (m, 1H), 4.42-4.54 (m, 1H), 4.27-4.15 (m, 2H),
4.05-3.87 (m, 2H), 3.62-3.46 (m, 5H), 3.18-3.12 (m, 1H), 3.00 (br dd, J = 1.8, 2.8 Hz, 1H), 2.24-2.14 (m, 1H), 1.76 (d, J
= 3.2 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.03 (d, J = 6.6 Hz, 3H).

EXAMPLES 1298 AND 1299

8-((2S,5R)-4-((4-fluorophenyl)(3-(1-methylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1544]

[1545] To a stirred solution of 8-((2S,5R)-4-((3-(azetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,-6-dihydro-1,5-naphthyridine-2-carbonitrile (0.05 g, 0.1 mmol) in THF (1 mL) and Me-
OH (1 mL) was added formaldehyde (4.3 mg, 0.14 mmol). The reaction mixture was stirred at room temperature for 2
h. Sodium cyanoborohydride (0.01 g, 0.19 mmol) was added and the reaction mixture was stirred at room temperature
for 16 h. The reaction was quenched with saturated aqueous NaHCO3 solution (5 mL). The reaction mixture was dissolved
in DCM (100 mL), and washed with water (20 mL), brine (20 mL), dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure to yield 8-((2S,5R)-4-((3-(1-acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile which was purified
by preparative HPLC followed by chiral HPLC. (Chiral Separation Method: Column: Cellulose-4 (250 3 4.6 mm) 5 mm;
Mobile Phase: 0.1% DEA in acetonitrile: isopropanol (90:10), Isocratic) to afford Examples 1298 and 1299.
[1546] Example 1298 (3.6 mg, 7 % yield); LCMS: m/z 543.2 (M+H); retention time 1.74 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% Water:95% acetonitrile;10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6): δ ppm 8.15-8.13 (m, 1H), 8.07-8.04 (m, 1H), 7.69-7.66(m, 2H),
7.29-7.24 (m, 2H), 6.00 (s, 1H), 5.32 (s, 1H), 4.63-4.51 (m, 1H), 3.72-3.67 (m, 2H), 3.58-3.48 (m, 6H), 3.30-3.13 (m,
4H), 2.21 (s, 3H), 2.16-2.07 (m, 1H), 1.34-1.22 (m, 6H).
[1547] Example 1299 (2.1 mg, 4 % yield); LCMS: m/z, 543.3 (M+H); retention time 1.73 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
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Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15-8.13 (m, 1H), 8.07-8.05 (m, 1H), 7.70-7.66 (m, 2H),
7.27-7.23 (m, 2H), 6.04 (s, 1H), 5.32 (s, 1H), 4.37-4.49 (m, 1H), 3.74-3.68 (m, 1H), 3.62-3.46 (m, 7H), 3.30-3.22 (m,
2H), 3.19-3.16 (m, 2H), 2.32-2.09 (m, 4H), 1.23-1.13 (m, 6H).

EXAMPLES 1300 AND 1301

8-((2S,5R)-4-((1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1548]

Intermediate 1300A: N-methoxy-N-methyltetrahydro-2H-thiopyran-4-carboxamide 1,1-dioxide

[1549]

[1550] To a stirred solution of tetrahydro-2H-thiopyran-4-carboxylic acid 1,1-dioxide (1.0 g, 5.61 mmol) in DCM (15
mL) was added 1,1’-carbonyldiimidazole (0.91 g, 5.61 mmol) at room temperature. After 1 h., N,O-dimethylhydroxylamine
hydrochloride (0.82 g, 8.42 mmol) was added and the reaction mixture was stirred for 16 h. The reaction mixture was
diluted with water and extracted with DCM (2 3 50 mL), the combined organic layer was washed with water (50 mL),
brine (50 mL), dried over anhydrous Na2SO4 and evaporated under reduced pressure to obtain N-methoxy-N-methyl-
tetrahydro-2H-thiopyran-4-carboxamide 1,1-dioxide (1.2 g, 97 % yield). 1H NMR (400 MHz, DMSO-d6) δ ppm 3.70 (s,
3H), 3.28-3.20 (m, 2H), 3.10-3.06 (m, 6H), 2.07-1.92 (m, 4H).

Intermediate 1300B: (1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl) methanone

[1551]

[1552] To a stirred solution of N-methoxy-N-methyltetrahydro-2H-thiopyran-4-carboxamide 1,1-dioxide (0.700 g, 3.16
mmol) in tetrahydrofuran (7 mL) was added (4-fluorophenyl)magnesium bromide (11.9 mL, 9.49 mmol, 0.8 M in THF)
at 0 °C. The reaction mixture was stirred at room temperature for 4 h. The reaction was quenched with saturated aqueous
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NH4Cl solution. The reaction mixture was extracted with ethyl acetate (2 3 40 mL), the combined organic layer was
dried over anhydrous Na2SO4 and evaporated to dryness to yield the crude product, which was purified by 12 g silica
gel chromatography by using 0-30% ethyl acetate/petroleum ether as eluent to obtain (1,1-dioxidotetrahydro-2H-thi-
opyran-4-yl)(4-fluorophenyl)methanone (620 mg, 76 % yield). LCMS: m/z, 274.0 (M+NH4); retention time 1.02 min;
LCMS Method: Column-Luna 3.0 C18 (2) 100 Å; LC column (20 X 4.0 mm) Mercury MS TM; Mobile phase A: 10 mM
NH4OAc in water: acetonitrile (98:2); Mobile phase B: 10 mM NH4OAc in water: acetonitrile (2:98); Gradient: 15-100%
B over 2.5 minutes, flow rate 1.5 mL/min, then a 0.3 minute hold at 100% B flow rate 2.0 mL/min, then 100-15% B over
0.1 minutes; 0.1 minute hold at 15% B, flow rate 1.5 mL/min.

Intermediate 1300C: 4-((4-fluorophenyl)(hydroxy)methyl)tetrahydro-2H-thiopyran 1,1-dioxide

[1553]

[1554] To a solution of (1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl) methanone (620 mg, 2.42 mmol) in
MeOH (6 mL) was added sodium borohydride (275 mg, 7.26 mmol) at room temperature. The reaction mixture was
stirred for 16 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (20 mL), the organic
layer was separated, dried over anhydrous Na2SO4 and concentrated under reduced pressure to obtain 4-((4-fluoroph-
enyl)(hydroxy)methyl)tetrahydro-2H-thiopyran 1,1-dioxide (550 mg, 88 % yield) as a white solid. LCMS: m/z, 276.2
(M+NH4); retention time 1.00 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm,
Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile
(5:95), Gradient = 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm].

Examples 1300 and 1301: 8-((2S,5R)-4-((1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1555] To a stirred solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (170 mg, 0.57 mmol) in acetonitrile (2 mL) were added 4-((4-fluorophenyl)(hydroxy)methyl)tetrahydro-2H-
thiopyran 1,1-dioxide (222 mg, 0.86 mmol), (cyanomethyl)trimethylphosphonium iodide (278 mg, 1.14 mmol), and DIPEA
(0.5 mL, 2.86 mmol). The reaction mixture was heated at 110 °C in a microwave for 2 h, cooled to room temperature
and concentrated under reduced pressure to yield the crude product, which was purified by preparative HPLC followed
by chiral HPLC. (Chiral HPLC Method: Column: Cellulose 4 (250 mm 3 30 mm), 5 mm, Mobile phase: 0.1% DEA in
(acetonitrile: MeOH = 70:30)) to afford Examples 1300 and 1301).
[1556] Example 1300 (4.1 mg, 1.3 % yield); LCMS: m/z, 538.3 (M+H); retention time 1.8 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile;10 mM ammonium acetate;
Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16-8.14 (m, 1H), 8.08-8.06 (m, 1H), 7.38 (dd, J = 5.7, 8.7
Hz, 2H), 7.25-7.20 (m, 2H), 6.07 (s, 1H), 4.40 (m, 1H), 3.66 (d, J = 6.6 Hz, 1H), 3.53 (s, 3H), 3.48 (dd, J= 3.4, 12.5 Hz,
1H), 3.20-3.12 (m, 4H), 3.10 - 2.96 (m, 4H), 2.48 (br dd, J = 1.7, 3.7 Hz, 1H), 2.22 - 2.10 (m, 1H), 2.05-1.90 (m, 1H),
1.50-1.35 (m, 1H), 1.23-1.16 (m, 4H) 0.98 (d, J = 6.4 Hz, 3H).
[1557] Example 1301 (1 mg, 0.33 % yield); LCMS: m/z, 538.3 (M+H); retention time 1.82 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile;10 mM ammonium acetate:
Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp:50°C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16-8.14 (m, 1H), 8.07-8.04 (m, 1H), 7.35 (dd, J = 5.7, 8.7
Hz, 2H), 7.20-7.16 (m, 2H), 5.99 (s, 1H), 4.40 (m, 1H), 4.10 - 3.90 (m, 1H), 3.59-3.49 (m, 6H), 3.33-3.10 (m, 2H), 2.98
(br d, J = 12.5 Hz, 2H), 2.67-2.52 (m, 1H), 2.33-2.32 (m, 1H), 2.20-2.10 (m, 2H), 2.06-1.98 (m, 1H), 1.37-1.13 (m, 1H),
1.23-1.08 (m, 7H).
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EXAMPLES 1302 AND 1303

8-((2S,5R)-4-(1-(4-methoxy-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1558]

Intermediate 1302A: 5-(1-hydroxyethyl)-2-methoxyphenol

[1559]

[1560] To a solution of 3-hydroxy-4-methoxybenzaldehyde (2 g, 13.15 mmol) in THF (30 mL), methylmagnesium
chloride (9.6 mL, 28.9 mmol, 3M in THF) at 0 °C was added slowly over 5 min. The reaction mixture was stirred for 4 h
at room temperature. The reaction was quenched with saturated aqueous NH4Cl solution (20 mL). The reaction mixture
was dissolved in ethyl acetate (100 mL), the organic layer was washed with water (20 mL), brine (20 mL), dried over
anhydrous Na2SO4 and evaporated under reduced pressure to yield the crude product, which was purified on a 24 g
silica gel column chromatography by eluting with 0-100% ethyl acetate in petroleum ether to obtain 5-(1-hydroxyethyl)-
2-methoxyphenol (2.2 g, quantitative yield) as a white solid. LCMS: m/z, 167.1 (M-H); retention time 0.58 min., [LCMS
Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:
acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 20-100 % B over 2 minute,
then a 0.2 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1302B: 5-(1-chloroethyl)-2-methoxyphenol

[1561]

[1562] To a stirred solution of 5-(1-hydroxyethyl)-2-methoxyphenol (340 mg, 2.02 mmol) in DCM (3 mL), thionyl chloride
(0.44 mL, 6.06 mmol) was added dropwise at room temperature. The reaction mixture was stirred for 3 h and evaporated
to dryness to obtain 5-(1-chloroethyl)-2-methoxyphenol (375 mg, 99 % yield). LCMS: m/z, 151.0 (M-Cl); retention time
0.95 min; [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 20-100
% B over 2 minute, then a 0.2 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].
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Intermediate 1302C: 8-((2S,5R)-4-(1-(3-hydroxy-4-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1563]

[1564] To a solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (200 mg, 0.67 mmol) in dry acetonitrile (3 mL), 5-(1-chloroethyl)-2-methoxyphenol (251 mg, 1.35 mmol), DIPEA
(0.35 mL, 2.02 mmol) were added at room temperature. The reaction mixture was heated at 85 °C for 24 h. The reaction
mixture cooled to room temperature and concentrated under reduced pressure to yield the crude product, which was
purified on a 12 g silica gel column chromatography by eluting with 10% MeOH in DCM. The desired fractions were
concentrated under reduced pressure to yield 8-((2S,5R)-4-(1-(3-hydroxy-4-methoxyphenyl)ethyl)-2,5-dimediylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (250 mg, 83 % yield). LCMS: m/z, 448.2 (M+H);
retention time 1.45 and 1.46 min; [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm,
Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile
(5:95), Gradient = 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV
at 220 nm].

Examples 1302 and 1303: 8-((2S,5R)-4-(1-(4-methoxy-3-(2-methoxyethoxy)phenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1565] To a stirred solution of 8-((2S,5R)-4-(l-(3-hydroxy-4-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 0.22 mmol) in dry DMF (3 mL), K2CO3 (93 mg, 0.67
mmol) was added at room temperature under argon atmosphere. The reaction mixture was stirred for 5 min and 1-
bromo-2-methoxyethane (62 mg, 0.45 mmol) was added. The reaction mixture was heated 85 °C for 16 h. The reaction
mixture cooled to room temperature, filtered through Celite and the filtrate was concentrated under reduced pressure
to yield crude product, which was purified by preparative HPLC followed by chiral HPLC. [Chiral HPLC Method: Column:
CELLULOSE 5 (250 mm 3 30 mm) 5 mm, Mobile phase: 0.1% DEA in MeOH, ISOCRATIC) to afford Examples 1302
and 1303.
[1566] Example 1302 (7.7 mg, 6.7 % yield); LCMS: m/z, 506.3 (M+H); retention time 1.9 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%].
[1567] Example 1303 (6.6 mg, 5.8 % yield); LCMS: m/z, 506.4 (M+H); retention time 1.92 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%).
[1568] The compounds in Table 53 were prepared from the phenol intermediate using the corresponding alkyl bromides
as described for Examples 1302 and 1303. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1306 AND 1307

8-((2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile

[1569]

Intermediate 1306A: tert-butyl (2S,5R)-4-(1-methoxy-1-oxopropan-2-yl)-2,5-dimethylpiperazine-1-carboxylate

[1570]
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[1571] To a stirred solution of tert-butyl (2S,5R)-2,5-dimediylpiperazine-1-carboxylate (500 mg, 2.33 mmol) in dry
acetonitrile (10 mL), methyl 2-bromopropanoate (468 mg, 2.80 mmol) and DIPEA (1.22 mL, 7.00 mmol) were added at
room temperature. The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to room tem-
perature and concentrated under reduced pressure to obtain the crude product, which was purified by Combi flash 24
g silica gel chromatography by using 0-30% ethyl acetate in petroleum ether as eluent to obtain tert-butyl (2S,5R)-4-(1-
methoxy-1-oxopropan-2-yl)-2,5-dimethylpiperazine-1-carboxylate (620 mg, 88 % yield) as a light yellow liquid. LCMS:
m/z, 301.2 (M+H); retention time 2.941 and 3.094 min. Column: Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A:
10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient
= 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection:
UV at 220 nm.

Intermediate 1306B: 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl) propanoic acid

[1572]

[1573] To a solution of tert-butyl (2S,5R)-4-(1-methoxy-1-oxopropan-2-yl)-2,5-dimethylpiperazine-1-carboxylate (320
mg, 1.07 mmol) in dry MeOH (6.0 mL), water (1.5 mL) and KOH (179 mg, 3.20 mmol) were added at room temperature.
The reaction mixture was stirred for 6 h. The reaction mixture was concentrated under reduced pressure to obtain crude
product, which was diluted with toluene (3 3 10 mL), evaporated and dried under high vacuum to yield potassium salt
of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)propanoic acid (350 mg, 86 % yield) as an off-white
solid. LCMS: m/z, 287.3 (M+H); retention time 0.67 and 0.69 min. LC-MS Method: Column-AQUITY UPLC BEH C18
(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:2); Mobile phase B: 10 mM
ammonium acetate in water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2 minute hold at 100%
B, flow rate 0.7 mL/min.

Intermediate 1306C: tert-butyl (2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazine-1-carbox-
ylate

[1574]

[1575] To a stirred solution of 2-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)propanoic acid, potassium
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salt (450 mg, 1.38 mmol) in DMF (8.0 mL), BOP (1.22 g, 2.77 mmol) and triethyl amine (0.58 mL, 4.15 mmol) were
added at room temperature. After 2 h., the reaction mixture was heated at 100 °C for 16 h, cooled to room temperature,
concentrated under reduced pressure to yield the crude product, which was purified on 24 g silica gel chromatography
by using 0-100 % ethyl acetate/ petroleum ether. The fractions were concentrated under reduced pressure to yield tert-
butyl (2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazine-1-carboxylate (450 mg, 93 % yield).
LCMS: m/z, 351.2 (M+H); retention time 2.218 min. [LCMS Method: Column-Luna 3.0 C18 (2) 100 Å LC column (20 X
4.0 mm) Mercury MS TM; Mobile phase A: 0.1%TFA in Milli-Q Water; Mobile phase B: 0.1% TFA in acetonitrile; Gradient:
15-100% B over 2.5 minutes, flow rate 1.5 mL/min, then a 0.3 minute hold at 100% B flow rate 2.0 mL/min, then 100-15%
B over 0.1 minutes, flow rate 1.5 mL/min; 0.1 minute hold at 15% B, flow rate 1.5 mL/min].

Intermediate 1306D: 3-cyclopropyl-5-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl)ethyl)-1,2,4-oxadiazole, TFA

[1576]

[1577] To a solution of tert-butyl (2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl) ethyl)-2,5-dimethylpiperazine-1-car-
boxylate (450 mg, 1.28 mmol) in DCM (8 mL) was added TFA (0.1 mL, 1.28 mmol). The reaction mixture was stirred at
room temperature for 4 h. The solvent was removed under reduced pressure to yield the TFA salt of 3-cyclopropyl-
5-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl)ethyl)-1,2,4-oxadiazole (320 mg, 68.4 % yield). LCMS: m/z, 251.0 (M+H); re-
tention time 0.87 min. LCMS Method: Column-Kinetex XB-C18 (75 3 3 mm-2.6 mm); Mobile phase A: 0.1%TFA in Milli-
Q Water; Mobile phase B: 0.1% TFA in acetonitrile; Gradient: 20-100% B over 4 minutes, flow rate 1.0 mL/min, then a
0.6 minute hold at 100% B flow rate 1.5 mL/min, then 100-20% B over 0.1 minutes, flow rate 1.5 mL/min; 1 minute hold
at 20% B, flow rate 1.5 mL/min.

Examples 1306 and 1307: 8-((2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile

[1578] To a stirred solution of 3-cyclopropyl-5-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl) ethyl)-1,2,4-oxadiazole, TFA
(132 mg, 0.36 mmol) in acetonitrile (4 mL), 3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluorometh-
anesulfonate (100 mg, 0.28 mmol) and DIPEA (0.15 mL, 0.84 mmol) were added. The reaction mixture was heated at
85 °C for 3 h. The reaction mixture cooled to room temperature and evaporated under reduced pressure to yield the
crude product, which was purified by preparative HPLC followed by chiral SFC (Chiral SFC Method: Column: Luxcellulose-
2 (250 3 50 mm) 5 mm, % CO2 = 65%; Percentage of Solvent: 35% of Methanol (100%), Total Flow: 4.0 g/min. Back
pressure: 120 bar; temperature: 35 °C; UV detection: 235 nm] to afford Examples 1306 and 1307.
[1579] Example 1306: (42.2 mg, 64.6 % yield): LCMS: m/z, 459.2 (M+H); retention time 1.86 min; LCMS method:
Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time
(min): 0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.33-8.24 (m, 1H), 8.24-8.11 (m, 1H), 4.70-4.48 (m, 1H),
4.34 (q, J = 7.0 Hz, 1H), 3.91 (dd, J = 3.1, 12.3 Hz, 1H), 3.56 (s, 3H), 3.34 (br s, 1H), 3.27 (dd, J = 4.4, 12.7 Hz, 1H),
3.06-2.97 (m, 1H), 2.41 (dd, J = 5.1, 11.5 Hz, 1H), 2.18-2.08 (m, 1H), 1.49 (d, J = 6.8 Hz, 3H), 1.16 (d, J = 6.4 Hz, 3H),
1.11-1.03 (m, 2H), 0.92 (d, J = 6.1 Hz, 5H).
[1580] Example 1307: (18.4 mg, 28.2 % yield): LCMS: m/z, 459.2 (M+H); retention time 1.88 min: LCMS method:
Column: XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time
(min): 0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.30-8.24 (m, 1H), 8.20-8.13 (m, 1H), 4.77-4.67 (m, 1H),
4.24 (q, J = 7.0 Hz, 1H), 4.11 (dd, J = 3.3, 12.6 Hz, 1H), 3.55 (s, 3H), 3.42-3.33 (m, 2H), 3.21 (dd, J = 3.5, 11.6 Hz, 1H),
2.48 (br d, J = 3.4 Hz, 1H), 2 17-2 10 (m, 1H), 1.42 (d, J = 6.8 Hz, 3H), 1.24 (d, J = 6.6 Hz, 3H), 1.12-1.02 (m, 2H),
0.95-0.88 (m, 2H), 0.86 (d, J = 6.4 Hz, 3H).
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EXAMPLES 1308 AND 1309

8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1581]

Intermediate 1308A: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazine-1-car-
boxylate

[1582]

[1583] To a solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-methoxy-2-oxoethyl)-2,5-dimethylpiperazine-1-car-
boxylate (500 mg, 1.314 mmol) in dry tetrahydrofuran (6 mL) was added methylmagnesium bromide (2.63 mL, 5.26
mmol) at 0 °C. The reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with saturated
aqueous NH4Cl solution (20 mL). The reaction mixture was extracted with ethyl acetate (100 mL), the organic layer was
washed with water (20 mL), brine (20 mL), dried over anhydrous Na2SO4 and evaporated under reduced pressure to
obtain the crude product, which was purified by 12g silica gel chromatography by using 0-100% ethyl acetate/petroleum
ether as eluent to obtain tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazine-1-
carboxylate (410 mg, 82 % yield). LCMS: m/z, 381.2 (M+H); retention time 3.63 min; Column: Kinetex XB-C18 (3 x 75
mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate:
acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow
rate: 1.0 mL/min; Detection: UV at 220 nm.

Intermediate 1308B: 1-((2R,5S)-2,5-dimethylpiperazin-1-yl)-1-(4-fluorophenyl)-2-methylpropan-2-ol, TFA

[1584]
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[1585] To a solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazine-1-
carboxylate (200 mg, 0.53 mmol) in DCM (4 mL), was added TFA (0.4 mL, 5.26 mmol) and the mixture was stirred at
room temperature for 4 h. The solvent was removed under reduced pressure to yield the TFA salt of 1-((2R,5S)-2,5-
dimethylpiperazin-1-yl)-1-(4-fluorophenyl)-2-methylpropan-2-ol (200 mg, 96 % yield). LCMS: m/z, 281.4 (M+H); retention
time 1.09 min.; LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10
mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient =
20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Examples 1308 and 1309: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2.5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1586] To a suspension of 1-((2R,SS)-2,5-dimethylpiperazin-1-yl)-1-(4-fluorophenyl)-2-methylpropan-2-ol, TFA (84
mg, 0.3 mmol) in dry acetonitrile (3 mL), 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesul-
fonate (100 mg, 0.3 mmol) and sodium bicarbonate (76 mg, 0.9 mmol) were added at room temperature under argon
atmosphere. The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was cooled to room temperature
and concentrated under reduced pressure to yield the crude product, which was purified by preparative HPLC followed
by chiral HPLC (Chiral HPLC Method: Column: Cellulose 4 (250 mm 3 21.2 mm) 5 mm, Mobile phase: 0.1% DEA in
MeOH, Flow: 20 mL/min) to afford Examples 1308 and 1309.
[1587] Examples 1308: (24 mg, 16 % yield): LCMS: m/z, 464.2 (M+H); retention time 2.0 min; [LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% Water: 95% acetonitrile;10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.12-8.17 (m, 1 H), 8.03-8.08 (m, 1 H), 7.50 (dd, J=8.4, 6.0
Hz, 2 H), 7.13-7.21 (m, 2 H), 6.06 (s, 1 H), 4.55 (s, 1 H), 4.15-4.26 (m, 1 H), 3.50-3.57 (m, 5 H), 3.42-3.50 (m, 3 H),
2.73-2.82 (m, 1 H), 1.13 (d, J=6.1 Hz, 3 H), 1.09 (s, 6 H), 0.97 (d, J=6.4 Hz, 3 H).
[1588] Example 1309: (15.4 mg, 11 % yield): LCMS: m/z, 464.2 (M+H); retention time 1.98 min; [LCMS method:
Column: XBridge BEH XP C18 (50 3 2.1 mm) 2.5 mm; Mobile phase A: 95% Water: 5% acetonitrile; 10 mM ammonium
acetate; Mobile phase B: 5% Water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL / min; Temp: 50 °C;
Time (min): 0-3; %B: 0-100%); 1H NMR (400 MHz, DMSO-d6) δ ppm 8.10-8.15 (m, 1 H) 8.01-8.07 (m, 1 H) 7.48 (dd,
J=8.56, 5.87 Hz, 2 H) 7.10-7.16 (m, 2 H) 5.97 (s, 1 H) 4.52-4.63 (m, 1 H) 4.32 (s, 1 H) 3.54-3.64 (m, 3 H) 3.49-3.53 (m,
4 H) 2.79 (d, J=1.71 Hz, 2 H) 1.24 (d, J=6.60 Hz, 3 H) 1.15 (s, 3 H) 0.98-1.08 (m, 6 H).

EXAMPLES 1310 AND 1311

8-((2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1589]

Intermediate 1310A: tert-butyl (2S,5R)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate

[1590]
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[1591] To a solution of 4-fluorobenzoic acid (330 mg, 2.36 mmol) in DMF (5 mL) were added DIPEA (0.6 mL, 3.53
mmol) and HATU (1.35 g, 3.53 mmol) at room temperature. The reaction mixture was stirred for 30 min. The reaction
mixture was cooled to 0 °C, tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (505 mg, 2.36 mmol) in DMF (5 mL)
was added dropwise under nitrogen atmosphere and the reaction mixture was stirred at room temperature for 16 h.
Solvent was removed under reduced pressure, the mixture was extracted with EtOAc (2 3 50 mL), washed with water,
brine, dried over anhydrous sodium sulphate and concentrated under reduced pressure to obtain the crude product
which was purified by flash column chromatography (Column: 24 g silica; Solvent run: 45-50% EtOAc in pet ether) to
obtain (2S,SR)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (400 mg, 50% yield). LCMS: m/z, 337.3 (M+H);
retention time 1.70 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90
% B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1310B: tert-butyl (2S,5R)-4-(3-ethoxy-2,2-difluoro-1-(4-fluorophenyl)-3-oxopropyl)-2,5 -dimethylpipera-
zine-1 -carboxylate

[1592]

[1593] Step-1: To a solution of tert-butyl (2S,SR)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (1 g, 2.97
mmol) in DCM (10 mL) was added carbonyl chlorobis(triphenylphosphine)iridium(I) (0.23 g, 0.30 mmol) at room tem-
perature. After 10 min, 1,1,3,3-tetramethyldisiloxane (1.1 mL, 5.95 mmol) was added and the reaction mixture was stirred
for 10 min.
[1594] Step-2: In a separate round bottom flask, zinc (1.3 g, 19.32 mmol) was suspended in tetrahydrofuran (10 mL)
and the mixture was refluxed at 70 °C for 5 min. Next, ethyl 2-bromo-2,2-difluoroacetate (3.9 g, 19.32 mmol) was added
at 70 °C. After 5 min, the Step-1 solution was added and reaction mixture was maintained at 70 °C for another 2 h., and
then cooled to room temperature. The reaction was quenched with 10% aqueous NaHCO3 and the mixture was extracted
with EtOAc (3 3 50 mL). The combined organic extracts were washed with water, brine, dried over anhydrous sodium
sulphate and concentrated under reduced pressure to obtain the crude product, which was purified by flash column
chromatography (Column: 24 g silica; Solvent run: 40-50% EtOAc in pet ether) to obtain tert-butyl (2S,5R)-4-(3-ethoxy-
2,2-difluoro-1-(4-fluorophenyl)-3-oxopropyl)-2,5-dimethylpiperazine-1-carboxylate (600 mg, 45 % yield) as a diastereo-
meric mixture. LCMS: m/z, 445.4 (M+H); retention time 2.27 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium ace-
tate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C;
Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1310C: tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-dimethylpiperazine-1-
carboxylate

[1595]
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[1596] To a solution of tert-butyl (2S,5R)-4-(3-ethoxy-2,2-difluoro-1-(4-fluorophenyl)-3-oxopropyl)-2,5-dimethylpiper-
azine-1-carboxylate (200 mg, 0.45 mmol) in THF (2 mL) was added LAH (0.4 mL, 0.90 mmol, 2.4 M in THF) drop wise
over a period of 2 min at 0 °C. The reaction mixture was stirred for 3 h at room temperature. The reaction mixture was
cooled to 0 °C. The reaction was quenched with saturated aqueous NH4Cl solution, and the mixture was extracted with
EtOAc (2 X 25 mL). The combined organic extracts were dried over anhydrous sodium sulphate and concentrated under
reduced pressure to obtain the crude product, which was purified by flash column chromatography (Column: 12 g silica;
Solvent run: 2-3% MeOH in chloroform) to obtain tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-
2,5-dimethylpiperazine-1-carboxylate (120 mg, 66% yield) as a diastereomeric mixture. LCMS: m/z, 403.4 (M+H); re-
tention time 1.99 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium
acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 20-90 % B over
1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1310D: 3-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2,2-difluoro-3-(4-fluorophenyl)propan-1 -ol.TFA

[1597]

[1598] To a solution of tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-dimethylpiperazine-
1-carboxylate (120 mg, 0.30 mmol) in DCM (4 mL) was added TFA (0.23 mL, 2.98 mmol) at 0 °C. The reaction mixture
was stirred at room temperature for 4 h. The solvent was removed under reduced pressure to yield 3-((2R,5S)-2,5-
dimethylpiperazin-1-yl)-2,2-difluoro-3-(4-fluorophenyl)propan-1-ol, TFA (120 mg, 97 %) as a diastereomeric mixture.
LCMS: m/z, 303.3 (M+H); retention time 0.80 min: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm,
Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile
(5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm.

Examples 1310 and 1311: 8-((2S,SR)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1599] To a stirred suspension of 3-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2,2-difluoro-3-(4-fluorophenyl)propan-1-ol,
TFA (135 mg, 0.45 mmol) in acetonitrile (5 mL) were added DIPEA (0.4 mL, 2.24 mmol) and 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (100 mg, 0.22 mmol). The reaction mixture was heated at
80 °C for 3 h. The reaction mixture was cooled to room temperature and solvent was removed under reduced pressure
to obtain the crude product, which was purified by flash column chromatography (Column: 12 g silica; Solvent run: 2-3%
MeOH in chloroform) to obtain a diastereomeric mixture. The mixture was purified by preparative HPLC (Chiral Separation
Method: Column: Cellulose-2 (250 X 4.6) mm, 5 micron Mobile Phase: 10 mM ammonium acetate in MeOH, Flow rate:
20 mL/min; Isocratic) to obtain Examples 1310 and 1311.
[1600] Example 1310: (8.7 mg, 8% yield); LCMS: m/z, 486.2 (M+H); retention time 1.80 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.13 (m, 1H), 8.11-8.05 (m, 1H), 7.52 (dd,
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J = 5.7, 8.2 Hz, 2H), 7.21-7.30 (m, 2H), 6.15 (s, 1H), 4.45-4.34(m, 1H), 4.03 (br d, J = 1.2 Hz, 1H), 3.90-3.75 (m, 1H),
3.68-3.50 (m, 5H), 3.23-3.07 (m, 3H), 2.79-2.71 (m, 1H), 2.36 (br dd, J = 7.2, 11.6 Hz, 1H), 1.07-1.02 (m, 6H).
[1601] Example 1311: (7.4 mg, 7 % yield). LCMS: m/z, 486.2 (M+H); retention time 1.81 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13 (d, J=8.8 Hz, 1 H), 8.02-8.08 (m, 1 H),
7.54 (dd, J=8.4, 5.7 Hz, 2 H), 7.17-7.26 (m, 2 H), 5.99 (s, 1 H), 5.53 (t, J=6.1 Hz, 1 H), 4.51-4.60 (m, 1 H), 4.32-4.44 (m,
1 H), 3.83-4.00 (m, 1 H), 3.42-3.70 (m, 7 H), 2.83 (dd, J=11.6, 3.1 Hz, 1 H), 2.63 (br d, J=11.2 Hz, 1 H), 1.18 (d, J=6.6
Hz, 3 H), 1.05 (d, J=6.4 Hz, 3 H).

EXAMPLES 1312 AND 1313

8-((2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1602]

Intermediate 1312A: tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine-1-
carboxylate

[1603]

[1604] To a stirred solution of tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-hydroxypropyl)-2,5-dimethylpiper-
azine-1-carboxylate (200 mg, 0.50 mmol) in THF (4 mL) was added NaH (60 mg, 1.50 mmol, 60% w/w) at 0 °C. The
reaction mixture was stirred for 5 min. Methyl iodide (0.062 mL, 0.99 mmol) was added at 0 °C and the reaction mixture
was stirred at room temperature for 4 h. The reaction was quenched with ice cold water and extracted with EtOAc (2 X
50 mL), the combined organic extracts were dried over anhydrous sodium sulphate and concentrated to obtain the crude
product, which was purified by flash column chromatography (Column: 12 g silica; Solvent run: 2-3% MeOH in chloroform)
to obtain tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine-1-carboxylate
(150 mg, 73 % yield) as a diastereomeric mixture. LCMS: m/z, 417.4 (M+H); retention time 2.25 min; Column: Waters
Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile
phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold
at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.
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Intermediate 1312B: (2R,5S)-1-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine, TFA

[1605]

[1606] To a solution of tert-butyl (2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine-
1-carboxylate (100 mg, 0.24 mmol) in DCM (4 mL) was added TFA (0.2 mL, 2.40 mmol) at 0 °C. The reaction mixture
was stirred at room temperature for 4 h. The solvent was removed under reduced pressure to afford (2R,5S)-1-(2,2-
difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine. TFA (80 mg, 77 % yield) as a diastereomeric mix-
ture. LCMS: m/z, 317.3 (M+H); retention time 1.11 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7
mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:ace-
tonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate:
0.7 mL/min; Detection: UV at 220 nm.

Examples 1312 and 1313: 8-((2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1607]

[1608] To a stirred solution of (2R,5S)-1-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazine,
TFA (150 mg, 0.35 mmol) in acetonitrile (5 mL), were added DIPEA (0.6 mL, 3.49 mmol) and 6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (175 mg, 0.52 mmol). The reaction mixture was heated at
80 °C for 3 h. The reaction mixture was cooled to room temperature and the solvent was removed under reduced pressure
to obtain the crude product, which was purified by flash column chromatography (Column: 12 g silica; Solvent run: 2-3%
MeOH in chloroform) to obtain a diastereomeric mixture. The mixture of diastereomers were further purified by preparative
HPLC (Chiral Separation Method: Column: Cellulose-2 (250 X 4.6) mm, 5 mm, Mobile Phase A: 0.1% DEA in ACN,
Mobile Phase B: 0.1% DEA in MeOH, Gradient = 0-100 % B over 12 minutes) to obtain Examples 1312 and 1313.
[1609] Example 1312: (7.1 mg, 4 % yield); LCMS: m/z, 500.3 (M+H); retention time 2.09 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16 (d, J=8.8 Hz, 1 H), 8.06-8.11 (m, 1 H),
7.53 (dd, J=8.6, 5.6 Hz, 2 H), 7.21-7.34 (m, 2 H), 6.15 (s, 1 H), 4.31-4.44 (m, 1 H), 3.98-4.10 (m, 1 H), 3.78-3.94 (m, 1
H), 3.52-3.65 (m, 5 H), 3.34 (s, 3 H, merged with solvent moisture peak), 3.09-3.23 (m, 2 H), 2.72-2.82 (m, 1 H), 2.29-2.36
(m, 1 H), 1.06 (d, J=6.1 Hz, 3 H), 1.02 (d, J=6.4 Hz, 3 H).
[1610] Example 1313: (10 mg, 6 % yield). LCMS: m/z, 500.2 (M+H); retention time 2.11 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
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mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1 H), 7.98-8.12 (m, 1 H),
7.51-7.60 (m, 2 H), 7.19-7.26 (m, 2 H), 6.00 (s, 1 H), 4.54-4.63 (m, 1 H), 4.30-4.42 (m, 1 H), 3.86-4.01 (m, 1 H), 3.49-3.71
(m, 5 H), 3.42-3.47 (m, 1 H), 3.34 (s, 3 H), 2.79-2.87 (m, 1 H), 2.64-2.67 (m, 1 H), 2.62-2.70 (m, 1 H), 1.19 (d, J=6.6 Hz,
3 H), 1.05 (d, J=6.1 Hz, 3 H).

EXAMPLES 1314 AND 1315

8-((2S,5R)-4-(1-(4-fluoro-2-(methoxymethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1611]

Intermediate 1314A: 1-(4-fluoro-2-(methoxymethyl)phenyl)ethan-1-ol

[1612]

[1613] To a stirred solution of 1-bromo-4-fluoro-2-(methoxymethyl)benzene (1g, 4.57 mmol) in THF (10 mL) was added
n-butyl lithium (2.2 mL, 5.48 mmol, 2.5 M in n-hexane) dropwise at -78 °C. The reaction mixture was stirred for 1 h and
then acetaldehyde (1.3 mL, 22.83 mmol) was added. The reaction mixture was slowly warmed to room temperature.
The reaction mixture was stirred for 12 h. and cooled to 0 °C. The reaction was quenched with saturated aqueous NH4Cl
(10 mL) solution. The mixture was extracted with EtOAc (3 X 50 mL). The combined organic extracts were washed with
water and brine, dried over anhydrous sodium sulphate and concentrated to afford the crude product, which was purified
by flash column chromatography (Column: 24 g silica; Solvent run: 65-70% EtOAc in petroleum ether) to obtain 1-(4-
fluoro-2-(methoxymethyl) phenyl)ethan-1-ol (0.3 g, 36% yield) as a racemate. LCMS: m/z, 202.2 (M+H); retention time
1.50 min. (LC-MS Method info: Column-KINETEX- XB-C18 (75 3 3 mm- 2.6 mm); Mphase A: 10 mM ammonium formate
in water: acetonitrile (98:2); Mphase B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100% B
over 4 minutes, flow rate 1.0 mL/min, then a 0.6 minute hold at 100% B flow rate 1.5 mL/min; then Gradient: 100-20%
B over 0.1 minutes, flow rate 1.5 mL/min).

Intermediate 1314B: 1-(1-chloroethyl)-4-fluoro-2-(methoxymethyl)benzene

[1614]
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[1615] To a solution of 1-(4-fluoro-2-(methoxymethyl)phenyl)ethan-1-ol (0.2 g, 1.09 mmol) in DCM (5 mL) was added
thionyl chloride (0.4 mL, 5.43 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The solvent
was removed under reduced pressure, co-distilled with acetonitrile (2 3 5 mL) and dried to afford 1-(1-chloroethyl)-4-
fluoro-2-(methoxymethyl)benzene (150 mg, 68 % yield). 1H NMR (400 MHz, DMSO-d6) δ ppm 7.67 (dd, J=8.3, 5.8 Hz,
1 H), 7.14-7.28 (m, 2 H), 5.53 (q, J=6.9 Hz, 1 H), 4.63 (d, J=12.5 Hz, 1 H), 4.49 (d, J=13.1 Hz, 1 H), 3.34 (s, 3 H), 1.80
(d, J=7.0 Hz, 3 H).

Examples 1325 and 1326: 8-((2S,5R)-4-(1-(4-fluoro-2-(methoxymethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1616] To a stirred solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (0.1 g, 0.34 mmol) in acetonitrile (3 mL) were added sodium bicarbonate (0.14 g, 1.68 mmol) and1-(1-
chloroethyl)-4-fluoro-2-(methoxymethyl)benzene (0.07 g, 0.34 mmol) at room temperature. The reaction mixture was
heated at 80 °C for 12 h. The reaction mixture was cooled to room temperature and solvent was removed under reduced
pressure to obtain the crude product, which was purified by preparative HPLC (Chiral Separation Method: Column:
Cellulose-5 (250 X 30) mm, 5 mm, Mobile Phase: 0.1% DEA in MeOH, Flow rate: 35 mL/min, isocratic) to obtain Examples
1314 and 1315.
[1617] Example 1314: (19 mg, 12 % yield); LCMS: m/z, 464.2 (M+H); retention time 2.24 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.21-8.13 (m, 1H), 8.11-8.00 (m, 1H), 7.59 (dd,
J = 6.4, 8.3 Hz, 1H), 7.24-7.09 (m, 2H), 5.99 (s, 1H), 4.82-4.70 (m,1H), 4.67-4.53 (m, 2H), 3.88 (q, J = 6.1 Hz, 1H),
3.57-3.42 (m, 4H), 3.39-3.36 (m, 1H), 3.34 (s, 3H), 2.98 (dd, J = 3.4, 11.5 Hz, 1H), 2.89-2.76 (m, 2H),1.26 (d, J = 6.6
Hz, 3H), 1.22 (d, J = 6.6 Hz, 3H), 1.01 (d, J = 6.4 Hz, 3H).
[1618] Example 1315: (25 mg, 16 % yield). LCMS: m/z, 464.2 (M+H); retention time 2.21 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1 H), 8.00-8.13 (m, 1 H),
7.63 (dd, J=9.4, 6.0 Hz, 1 H), 7.07-7.16 (m, 2 H), 6.02 (s, 1 H), 4.47-4.59 (m, 2 H), 4.29-4.42 (m, 1 H), 3.66-3.87 (m, 2
H), 3.45-3.60 (m, 5 H), 3.34 (s, 3 H, obscured with moisture peak), 2.70-2.80 (m, 1 H), 1.96-2.05 (m, 1 H), 1.25 (d, J=6.4
Hz, 3 H), 1.18 (d, J=6.4 Hz, 3 H), 1.06 (d, J=6.6 Hz, 3 H).
[1619] The examples in the Table 54 were prepared according to the general method described for Examples 1314
and 1315, using the appropriate aryl bromides. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond
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EXAMPLES 1318 AND 1319

8-((2S,5R)-4-(1-(4-fluorophenyl)-2-(methylthio)eyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitnle

[1620]

Intermediate 1318A: 1-(4-fluorophenyl)-2-(methylthio)ethan-1-one

[1621]

[1622] To a solution of 2-bromo-1-(4-fluorophenyl)ethan-1-one (3 g, 13.82 mmol) in MeOH (30 mL) was added sodium
thiomethoxide (1.94 g, 27.6 mmol) portion wise at 0 °C. The reaction mixture was stirred at room temperature for 4 h.
The solvent was removed under reduced pressure, extracted with EtOAc (100 mL), washed with water, brine, dried over
anhydrous sodium sulphate and concentrated under reduced pressure. The crude product was purified by flash column
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chromatography (Column: 40 g silica; Solvent run: 40-45% EtOAc in petroleum ether) to obtain 1-(4-fluorophenyl)-
2-(methylthio)ethan-1-one (2 g, 79 % yield). 1H NMR (300 MHz, DMSO-d6) δ ppm 8.08 (dd, J=5.5, 9.0 Hz, 2 H), 7.47-7.21
(m, 2 H), 3.96 (s, 2 H), 2.04 (s, 3 H).

Intermediate 1318B: 1-(4-fluorophenyl)-2-(methylthio)ethan-1-ol

[1623]

[1624] To a solution of 1-(4-fluorophenyl)-2-(methylthio)ethan-1-one (0.6 g, 3.26 mmol) in MeOH (10 mL) was added
sodium borohydride (0.37 g, 9.77 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The
reaction was quenched with saturated aqueous NH4Cl solution. Methanol was evaporated under reduced pressure. The
mixture was extracted with EtOAc (3 3 50 mL), washed with water, brine, dried over anhydrous sodium sulphate and
concentrated under reduced pressure to obtain the crude product, which was purified by flash column chromatography
(Column: 12 g silica; Solvent run: 40-45% EtOAc in petroleum ether) to obtain 1-(4-fluorophenyl)-2-(methylthio)ethan-
1-ol (0.5 g, 82 % yield). 1H NMR (300 MHz, DMSO-d6) δ ppm 7.35-7.44 (m, 2 H), 7.09-7.20 (m, 2 H), 5.42-5.54 (m, 1
H), 4.62-4.75 (m, 1 H), 2.69 (dd, J=8.7. 6.5 Hz, 2 H), 2.00 (s, 3 H).

Intermediate 1318C: (2-chloro-2-(4-fluorophenyl)ethyl)(methyl)sulfane

[1625]

[1626] To a solution of 2-(methylthio)-1-phenylethan-1-ol (0.4 g, 2.38 mmol) in DCM (5 mL) was added thionyl chloride
(0.9 mL, 11.89 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The solvent was removed
under reduced pressure, diluted with acetonitrile (2X5 mL), solvent was evaporated and dried to yield (2-chloro-2-
phenylethyl)(methyl)sulfane (0.3 g, 68 % yield). 1H NMR (400 MHz, DMSO-d6) δ ppm 7.51-7.59 (m, 2 H), 7.16-7.25 (m,
2 H), 5.31 (t, J=7.5 Hz, 1 H), 3.19-3.23 (m, 2 H), 2.00 (s, 3 H).

Examples 1318 and 1319: 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-(methylthio)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1627] To a stirred solution of 8-((2S,SR)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (0.3 g, 1.01 mmol) in acetonitrile (3 mL) were added sodium bicarbonate (0.42 g, 5.04 mmol) and (2-chloro-
2-(4-fluorophenyl) ethyl)(methyl)sulfane (0.21 g, 1.01 mmol) at room temperature. The reaction mixture was heated at
80 °C for 12 h. The reaction mixture was cooled to room temperature, solvent was removed under reduced pressure to
obtain the crude product, which was purified by preparative HPLC (Chiral Separation Method: Column: Cellulose-4 (250
3 21.2) mm, 5 micron, Mobile Phase: 10 mM ammonium acetate in MeOH, Flow rate: 20 mL/min, isocratic) to obtain
Example 1318 and Example 1319.
[1628] Example 1318: (6 mg, 1.3%); LCMS: m/z, 466.2 (M+H); retention time 2.16 min; Column: XBridge BEH XP
C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.12 (m, 1H), 8.10-8.03 (m, 1H), 7.51-7.40 (m,
2H), 7.24-7.14 (m, 2H), 6.03 (s, 1H), 4.52-4.43 (m, 1H), 3.83 (dd, J=4.9, 8.3 Hz, 1H), 3.52 (s, 3H), 3.44-3.37 (m, 1H),
3.31-3.25 (m, 1H), 3.08-2.96 (m, 2H), 2.87-2.78 (m, 1H), 2.78-2.70 (m, 1H), 2.69-2.62 (m, 1H), 1.92 (s, 3H), 1.20 (d,
J=6.4 Hz, 3H), 1.00 (d, J=6.4 Hz, 3H).
[1629] Example 1319: (1.0 mg 0.2%). LCMS: m/z, 466.3 (M+H); retention time 2.19 min; Column: XBridge BEH XP
C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.12-8.19 (m, 1 H), 8.05-8.08 (m, 1 H), 7.38-7.45 (m, 2
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H), 7.19-7.26 (m, 2 H), 6.01 (s. 1 H), 4.31-4.43 (m, 1 H), 3.72 (br d, J=3.7 Hz, 2 H), 3.48-3.58 (m, 5 H), 2.95-3.03 (m, 1
H), 2.72-2.88 (m, 2 H), 2.10-2.16 (m, 1 H), 1.90 (s, 3 H), 1.16 (d, J=6.4 Hz, 3 H), 1.09 (d, J=6.6 Hz, 3 H).

EXAMPLES 1320 AND 1321

8-((2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1630]

Intermediate 1320A: 1-bromo-4-(1-bromoethyl)-2-fluorobenzene

[1631]

[1632] To a stirred solution of 1-(4-bromo-3-fluorophenyl)ethan-1-ol (1 g, 4.57 mmol) in DCM (5 mL) was added BBr3
(9.1 mL, 9.13 mmol, 1 M in DCM) at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The reaction
was quenched with ice cold water (30 mL). The reaction mixture was extracted with EtOAc (2 X 30 mL), dried over
anhydrous sodium sulphate and concentrated under reduced pressure to obtain 1-bromo-4-(1-bromoethyl)-2-fluoroben-
zene (1.1 g, 85 % yield). 1H NMR (400 MHz, DMSO-d6) δ ppm 7.69-7.73 (m, 1 H), 7.47-7.66 (m, 1 H), 7.25-7.39 (m, 1
H), 5.50 (q, J=6.8 Hz, 1 H), 1.98 (d, J=6.8 Hz, 3 H).

Intermediate 1320B: tert-butyl (2S,5R)-4-(1-(4-bromo-3-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1-carboxylate

[1633]

[1634] To a stirred solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (0.5 g, 2.33 mmol) in acetonitrile
(10 mL) were added sodium bicarbonate (0.98 g, 11.67 mmol) and 1-bromo-4-(1-bromoethyl)-2-fluorobenzene (0.66 g,
2.33 mmol) at room temperature. The reaction mixture was heated at 80 °C for 12 h. The reaction mixture was cooled
to room temperature and the solvent was removed under reduced pressure to obtain the crude product, which was
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purified by flash column chromatography (Column: 24 g silica; Solvent run: 40-45% EtOAc in petroleum ether) to obtain
a diastereomeric mixture of tert-butyl (2S,5R)-4-(1-(4-bromo-3-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1-carboxylate
(0.3 g, 27 % yield) as an off-white solid. LCMS: m/z, 416.2 (M+2); retention time 3.55 min. (LC-MS Method info: Column-
KINETEX- XB-C18 (75 3 3 mm- 2.6 mm); Mphase A: 10 mM ammonium formate in water: acetonitrile (98:2); Mphase
B: 10 mM ammonium formate in water: acetonitrile (2:98); Gradient: 20-100% B over 4 minutes, flow rate 1.0 mL/min,
then a 0.6 minute hold at 100% B flow rate 1.5 mL/min; then Gradient: 100-20% B over 0.1 minutes, flow rate 1.5 mL/min).

Intermediate 1320C: tert-butyl (2S,5R)-4-(1-(4-cyano-3-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1 -carboxylate

[1635]

[1636] To a stirred solution of tert-butyl (2S,5R)-4-(1-(4-bromo-3-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1-carbox-
ylate (1.6 g, 3.85 mmol) in DMF (5 mL) were added zinc (0.38 g, 5.78 mmol) and zinc cyanide (1.35 g, 11.56 mmol)
under an atmosphere of argon, followed by dichloro[9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene] palladium(II)
(0.29 g, 0.38 mmol) and TEA (2.2 mL, 15.41 mmol). The reaction mixture was heated at 90 °C for 12 h. The reaction
mixture was cooled to room temperature, filtered through Celite pad, washed with EtOAc (30 mL) and filtrate was
concentrated under reduced pressure to obtain the crude product, which was purified by flash column chromatography
(Column: 40 g silica; Solvent run: 40-45% EtOAc in petroleum ether) to obtain tert-butyl (2S,5R)-4-(1-(4-cyano-3-fluor-
ophenyl)ethyl)-2,5-dimethylpiperazine-1-carboxylate (1.2 g, 86 % yield). LCMS: m/z, 362.1 (M+H); retention time 2.17
min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:ac-
etonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute,
then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1320D: tert-butyl (2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy)phenyl) ethyl)-2,5-dimethylpiperazine-1-car-
boxylate

[1637]

[1638] To a solution of tert-butyl (2S,5R)-4-(1-(4-cyano-3-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1-carboxylate
(300 mg, 0.83 mmol) in DMSO (5 mL) were added 2-methoxyethan-1-ol (63 mg, 0.83 mmol) and potassium tert-butoxide
(190 mg, 1.66 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was
extracted with EtOAc (30 mL), washed with water and brine solution, the organic extracts were dried over anhydrous
sodium sulphate and concentrated under reduced pressure to obtain the crude product, which was purified by flash
column chromatography (Column: 12 g silica; Solvent run: 40-45% EtOAc in petroleum ether) to obtain diastereomeric
mixture of tert-butyl (2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazine-1-carboxylate
(250 mg, 72 % yield). LCMS: m/z, 418.2 (M+H); retention time 2.09 min; Column: Waters Acquity UPLC BEH C18 (2.1
3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium
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acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50
°C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1320E: 4-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl)ethyl)-2-(2-methoxyethoxy)benzonitrile, TFA

[1639]

[1640] To a stirred solution of tert-butyl (2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy) phenyl)ethyl)-2,5-dimethylpiper-
azine-1-carboxylate (150 mg, 0.36 mmol) in DCM (5 mL) was added TFA (0.14 mL, 1.80 mmol) at 0 °C. The reaction
mixture was stirred at room temperature for 4 h. The solvent was removed under reduced pressure and dried to afford
the diastereomeric mixture of 4-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl)ethyl)-2-(2-methoxyethoxy)benzonitrile, TFA
(120 mg, 63 % yield). LCMS: m/z, 318.2 (M+H); retention time 0.89 min; Column: Waters Acquity UPLC BEH C18 (2.1
3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5); Mobile phase B: 10 mM ammonium
acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50
°C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Examples 1320 and 1321: 8-((2S,5R)-4-(1-(4-cyano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1641] To a stirred solution of 4-(1-((2R,5S)-2,5-dimethylpiperazin-1-yl)ethyl)-2-(2-methoxyethoxy)benzonitrile (100
mg, 0.32 mmol) in acetonitrile (3 mL) were added sodium bicarbonate (130 mg, 1.57 mmol) and 6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (105 mg, 0.32 mmol) at room temperature. The reaction
mixture was heated at 80 °C for 12 h. The reaction mixture was cooled to room temperature and solvent was removed
under reduced pressure to obtain the crude product, which was purified by preparative HPLC (Chiral Separation Method:
Column: Cellulose-5 (250 319)mm, 5 mm, Mobile Phase: 0.1% DEA in ACN:MeOH (1:1), Flow rate: 20 mL/min, isocratic)
to obtain Examples 1320 and 1321.
[1642] Example 1320: (2.6 mg, 1.6%); LCMS: m/z, 501.3 (M+H); retention time 1.99 min; Column: XBridge BEH XP
C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.18 (m, 1 H), 8.05-8.09 (m, 1 H), 7.69 (d, J=7.8
Hz, 1 H), 7.29 (s, 1 H), 7.15 (d,J=7.8 Hz, 1 H), 5.99 (s, 1 H), 4.63-4.74 (m, 1 H), 4.27-4.34 (m, 2 H), 3.66-3.79 (m, 3 H),
3.52 (s, 3 H), 3.37-3.47 (m, 2 H), 3.34 (s, 3 H), 3.00 (dd, J=11.4, 3.3 Hz, 1 H), 2.76 (br d, J=2.2 Hz, 2 H), 1.24-1.29 (m,
6 H), 1.03 (d, J=6.4 Hz, 3 H).
[1643] Example 1321: (4.7 mg, 3.0%). LCMS: m/z, 501.3 (M+H); retention time 1.99 min; Column: XBridge BEH XP
C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14-8.18 (m, 1 H), 8.06-8.10 (m, 1 H), 7.68 (d, J=7.8
Hz, 1 H), 7.29 (s, 1 H), 7.10-7.15 (m, 1 H), 6.02 (s, 1 H), 4.37-4.46 (m, 1 H), 4.29-4.36 (m, 1 H), 4.18-4.25 (m, 1 H),
3.75-3.83 (m, 1 H), 3.72 (t, J=4.4 Hz, 2 H), 3.50-3.66 (m, 6 H), 3.34 (s, 3 H), 2.75-2.83 (m, 1 H), 2.01-2.11 (m, 1 H), 1.29
(d, J=6.4 Hz, 3 H), 1.18 (d, J=6.4 Hz, 3 H), 1.13 (d, J=6.6 Hz, 3 H).
[1644] The examples in Table 55 were prepared according to the general procedure described in Examples 1320 and
1321 using the appropriate 2-(dimethylamino)ethan-1-ol. When the reaction provided a mixture of diastereomers, the
mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatography.
The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond
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EXAMPLES 1324 AND 1325

8-((2S,5R)-4(1-(6-isopropoxypyridin-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1645]

Intermediate 1324A: 1-(6-isopropoxypyridin-3-yl)ethan-1-one

[1646]
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[1647] To a solution of 1-(6-fluoropyridin-3-yl)ethan-1-one (0.6 g, 4.31 mmol) in DMSO (5 mL), propan-2-ol (0.26 g,
4.31 mmol) and potassium tert-butoxide (0.97 g, 8.63 mmol) were added sequentially at 0 °C. The reaction mixture was
stirred at room temperature for 2 h. The reaction mixture was diluted with EtOAc (20 mL) and washed with water (2 3
20mL), the organic layer was dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure to obtain
the crude product, which was purified by flash column chromatography (Column: 12 g silica; Solvent run: 30-40% EtOAc
in petroleum ether) to obtain 1-(6-isopropoxypyridin-3-yl)ethan-1-one (0.4 g, 52 % yield). LCMS: m/z, 180.1 (M+H);
retention time 1.37 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90
% B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1324B: 1-(6-isopropoxypyridin-3-yl)ethan-1-ol

[1648]

[1649] To a stirred solution of 1-(6-isopropoxypyridin-3-yl)ethan-1-one (0.4 g, 2.23 mmol) in MeOH (10 mL) was added
sodium borohydride (0.25 g, 6.70 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The
reaction was quenched with saturated aqueous NH4Cl solution. Methanol was evaporated under reduced pressure. The
crude product was extracted with EtOAc (3 3 50 mL), washed with water, brine, dried over anhydrous sodium sulphate
and concentrated to obtain a racemic mixture of 1-(6-isopropoxypyridin-3-yl)ethan-1-ol (250 mg, 40 % yield). LCMS:
m/z, 182.1 (M+H); retention time 1.01 min; Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile
phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95),
Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50°C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm.

Examples 1324 and 1325: 8-((2S,5R)-4-(1-(6-isopropoxypyridin-3-yl)ethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1650] To a stirred solution of 8-((2S,SR)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (200 mg, 0.67 mmol) in acetonitrile (3 mL) were added (cyanomethyl)trimethylphosphonium iodide (327
mg, 1.34 mmol), 1-(6-isopropoxypyridin-3-yl)ethan-1-ol (122 mg, 0.67 mmol) and DIPEA (0.4 mL, 2.02 mmol) at room
temperature. The reaction mixture was heated at 100 °C under microwave irradiation for 2 h. The reaction mixture was
concentrated under reduced pressure to obtain the crude product, which was purified by preparative HPLC (Chiral
Separation Method: Column: Cellulose-4 (250 3 19) mm, 5 micron, Mobile Phase: 10 mM ammonium acetate in MeOH,
Flow rate: 20 mL/min, isocratic) to obtain Examples 1324 and 1325.
[1651] Example 1324: (4.7 mg, 2 % yield); LCMS: m/z, 461.2 (M+H); retention time 2.21 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.14-8.18 (m, 1 H), 8.05-8.12 (m, 2 H), 7.68-7.72
(m, 1 H), 6.75 (d, J=8.6 Hz, 1 H), 6.00 (s, 1 H), 5.23 (quin, J=62 Hz, 1 H), 4.57-4.64 (m, 1 H), 3.68 (q, J=6.6 Hz, 1 H),
3.52 (s, 3 H), 3.36-3.43 (m, 2 H), 2.98 (dd, J=11.7, 3.4 Hz, 1 H), 2.67-2.78 (m, 2 H), 1.25-1.31 (m, 9 H), 1.23 (d, J=6.6
Hz, 3 H), 1.02 (d, J=6.6 Hz, 3 H).
[1652] Example 1325: (2.8 mg, 1 % yield). LCMS: m/z, 461.2 (M+H); retention time 2.24 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.18 (m, 1 H), 8.04-8.09 (m, 2 H), 7.68
(dd, J=8.6, 2.4 Hz, 1 H), 6.71 (d, J=8.6 Hz, 1 H), 6.01 (s, 1 H), 5.17-5.26 (m, 1 H), 4.32-4.40 (m, 1 H), 3.71-3.79 (m, 1
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H), 3.48-3.59 (m, 6 H), 2.70-2.80 (m, 1 H), 2.09 (dd, J=12.2, 1.5 Hz, 1 H), 1.27-1.29 (m, 9 H), 1.16 (d, J=6.4 Hz, 3 H),
1.07 (d, J=6.4 Hz, 3 H).

EXAMPLES 1326 AND 1327

8-((2S,5R)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1 -(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1653]

Intermediate 1326A: 3-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-3-(4-fluorophenyl)propanoic acid

[1654]

[1655] To a solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)-3-methoxy-3-oxopropyl)-2,5-dimethylpiperazine-1-car-
boxylate (1.0 g, 2.53 mmol) in THF (20 mL) and water (10 mL) was added lithium hydroxide monohydrate (0.53 g, 12.67
mmol) at room temperature. The reaction mixture was stirred for 16 h. The reaction mixture was neutralized with aqueous
1.5 N HCl and extracted with EtOAc (2 3 100 mL), washed with water, brine, dried over anhydrous sodium sulphate
and concentrated to afford 3-((2R,SS)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-3-(4-fluorophenyl) propanoic
acid (0.85 g, 88 % yield). LCMS: m/z, 381.3 (M+H); retention time 1.11 min. [LCMS Method: Column: AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Method: %B: 0 min-20:2 min-100: 2.3 min-100, Temperature: 27 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1326B: tert-butyl (2S,5R)-4-(3-((((E)-amino(cyclopropyl)methylene)amino) oxy)-1-(4-fluorophenyl)-3-oxo-
propyl)-2,5-dimethylpiperazine-1-carboxylate

[1656]
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[1657] To a solution of 3-((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)-3-(4-fluorophenyl)propanoic ac-
id (500 mg, 1.31 mmol) in EtOAc (10 mL) were added (E)-N’-hydroxycyclopropanecarboximidamide (145 mg, 1.45
mmol), Et3N (0.37 mL, 2.63 mmol) and 1-propanephosphonic anhydride (50% in EtOAc) (1 mL, 1.58 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 16 h. The reaction mixture was extracted with EtOAc (2X 50 mL),
washed with water, brine, dried over anhydrous sodium sulphate and concentrated to obtain tert-butyl (2S,5R)-
4-(3-((((E)-amino(cyclopropyl)methylene) amino)oxy)-1-(4-fluorophenyl)-3-oxopropyl)-2,5-dimethylpiperazine-1-car-
boxylate (500 mg, 82% yield) as a diastereomeric mixture. LCMS: m/z, 463.4 (M+H); retention time 1.81 min. [LCMS
Method: Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile
(95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Method: %B: 0 min-20:2 min-100:2.3 min-100,
Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1326C: tert-butyl (2S,5R)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorophenyl)ethyl)-2,5-dimethyl-
piperazine-1-carboxylate

[1658]

[1659] To a stirred solution of tert-butyl (2S,SR)-4-(3-((((E)-amino(cyclopropyl) methylene)amino)oxy)-1-(4-fluoroph-
enyl)-3-oxopropyl)-2,5-dimethylpiperazine-1-carboxylate (320 mg, 0.69 mmol) in 1,4-dioxane (6 mL) was added Et3N
(0.4 mL, 2.77 mmol) at room temperature. The reaction mixture was heated at 160 °C under microwave for 1 h. The
reaction mixture was cooled to room temperature and solvent was removed under reduced pressure to obtain the crude
product, which was purified silica gel flash column chromatography (30% EtOAc in n-hexane; 24 g column) to afford
tert-butyl (2S,SR)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazine-1-carboxy-
late (175 mg, 57 % yield) as a diastereomeric mixture. LCMS: m/z, 445.4 (M+H); retention time 2.15 min. [LCMS Method:
Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM NHaOAc:acetonitrile (95:5);
Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at
100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1326D: 3-cyclopropyl-5-(2-((2R,SS)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethyl)-1,2,4-oxadiazole

[1660]
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[1661] To a solution of tert-butyl (2S,5R)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorophenyl)ethyl)-2,5-
dimethylpiperazine-1-carboxylate (150 mg, 0.34 mmol) in DCM (1 mL) were added 2,6-lutidine (0.24 mL, 2.02 mmol)
and TMS-OTf (0.43 mL, 2.36 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The reaction
mixture was extracted with DCM (2 3 30 mL), washed with aqueous NaHCO3 solution, water and brine. The combined
organic extracts were dried over anhydrous sodium sulphate, concentrated and dried to afford 3-cyclopropyl-
5-(2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethyl)-1,2,4-oxadiazole (70 mg, 60% yield). LCMS: m/z,
345.2 (M+H); retention time 1.08 and 1.11 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm)
1.7 mm, Mobile phase A: 10 mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient
= 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection:
UV at 220 nm].

Examples 1326 and 1327: 8-((2S,5R)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorophenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1662] To a stirred solution of 3-cyclopropyl-5-(2-((2R,5S)-2,5-dimethylpiperazin-1-yl)-2-(4-fluorophenyl)ethyl)-1,2,4-
oxadiazole (70 mg, 0.20 mmol) in acetonitrile (5 mL), were added DIPEA (0.15 mL, 0.81 mmol) and 6-cyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (68 mg, 0.20 mmol) at room temperature. The reaction
mixture was heated at 80 °C for 4 h. The reaction mixture was cooled to room temperature and the solvent was removed
under reduced pressure to obtain the crude product, which was purified by prep-HPLC (Chiral Separation Method:
Column: cellulose-4 (250 3 4.6) mm, 5 micron, Mobile Phase: 0.1% DEA in MeOH, isocratic) to obtain Examples 1326
and 1327.
[1663] Example 1326: (14 mg, 13 % yield); LCMS: m/z, 528.2 (M+H); retention time 2.13 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.13-8.17 (m, 1 H), 8.05-8.08 (m, 1 H), 7.33
(dd, J=8.4, 5.7 Hz, 2 H), 7.08-7.20 (m, 2 H), 6.01 (s, 1 H), 4.30-4.44 (m, 1 H), 4.00-4.14 (m, 1 H), 3.66-3.76 (m, 1 H),
3.45-3.61 (m, 6 H), 3.10-3.20 (m, 1 H), 2.74-2.82 (m, 1 H), 2.18-2.27 (m, 1 H), 1.97-2.08 (m, 1 H), 1.14 (d,J=6.4 Hz, 3
H), 1.04 (d, J=6.6 Hz, 3 H), 0.99-1.02 (m, 2 H), 0.70-0.85 (m, 2 H).
[1664] Example 1327: (3.6 mg, 3 % yield). LCMS: m/z, 528.2 (M+H); retention time 2.10 min: Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1 H), 8.02-8.11 (m, 1 H),
7.39 (dd, J=8.1,5.6 Hz, 2H), 7.13-7.23 (m, 2 H), 6.03 (s, 1 H), 4.20-4.29 (m, 2 H), 3.62-3.72 (m, 1 H), 3.53 (s, 3 H),
3.37-3.45 (m, 1 H), 3.10-3.24 (m, 3 H), 2.75-2.85 (m, 1 H), 1.99-2.07 (m, 1 H), 1.12 (d, J=6.1 Hz, 3 H), 0.99-1.04 (m, 2
H), 0.95 (d, J=6.4 Hz, 3 H), 0.71-0.87 (m, 2 H).

EXAMPLES 1328 AND 1329

8-((2S,5R)-5-ethyl-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1665]
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[1666] To a solution of Selectfluor® (0.125 g, 0.35 mmol) in acetonitrile (2 mL) at room temperature was added
8-((2S,5R)-5-ethyl-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl) ethyl)piperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (0.16 g, 0.32 mmol) in acetonitrile (2 mL). The reaction mixture was stirred at room temper-
ature for 30 min. The reaction was quenched with water. The reaction mixture was extracted with ethyl acetate (2 3 100
mL). The combined organic layer was washed with water, brine and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure to obtain the crude product which was purified by preparative HPLC (Method
Information: LC conditions: Column: Sunfire C18 (150mm 3 19.2mm ID, 5u); Mobile phase A=10 mM AA in water;
Mobile phase B = acetonitrile:MeOH; Flow 18mL/min) to obtain Examples 1328 and 1329.
[1667] Example 1328: (3.4 mg, 2.0 % yield). LCMS: m/z = 518.2 (M+H); retention time 2.54 min [LCMS method:
Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5),
Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50
°C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.23-8.08 (m, 2H), 7.51 (d,
J = 8.6 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H), 4.22-4.12 (m, 1H), 4.02-3.91 (m, 1H), 3.70-3.57 (m, 4H), 3.11 (dd, J= 3.1, 11.1
Hz, 1H), 3.03-2.89 (m, 1H), 2.45-2.51 (m, 1H), 2.31-2.22 (m, 1H), 1.73-1.51 (m, 2H), 1.33 (d, J = 6.6 Hz, 3H), 1.18 (d,
J = 6.4 Hz, 3H), 0.58 (t, J = 7.3 Hz, 3H).
[1668] Example 1329: (4.4 mg, 2.6 % yield). LCMS: m/z = 518.2 (M+H); retention time 2.62 min [LCMS method:
Column: XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5),
Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50
°C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.04 (m, 2H), 7.55 (d,
J = 7.3 Hz, 2H), 7.31 (br d, J= 7.6 Hz, 2H), 4.00-3.92 (m, 1H), 3.91-3.77 (m, 2H), 3.61 (s, 3H), 3.17-3.07 (m, 2H), 3.01-2.91
(m, 1H), 2.11-2.00 (m, 1H), 1.81-1.65 (m, 1H), 1.61-1.47 (m, 1H), 1.25 (br d, J = 6.4 Hz, 3H), 1.00 (d, J= 6.8 Hz, 3H),
0.79 (br t, J= 7.5 Hz, 3H).

EXAMPLE 1330

8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1669]
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Intermediate 1330A: 4-(difluoromethoxy)benzyl methanesulfonate

[1670]

[1671] To a solution of (4-(difluoromethoxy)phenyl)methanol (0.5 g, 2.8 mmol) in DCM (2 mL) at 0°C were added
triethylamine (0.8 mL, 5.7 mmol) and methanesulfonyl chloride (0.34 mL, 4.31 mmol). The reaction mixture was stirred
at room temperature for 3 h. The reaction was quenched with water. The reaction mixture was extracted with ethyl
acetate (2 3 100 mL), the combined organic layer was washed with water, brine and dried over anhydrous sodium
sulfate and evaporated under reduced pressure to obtain 4-(difluoromethoxy)benzyl methanesulfonate (0.5 g, 69 %
yield). 1H NMR (400 MHz, Chloroform-d) δ ppm 7.49-7.35 (m, 2H), 7.22-7.06 (m, 2H), 6.77-6.27 (m, 1H), 4.65-4.53 (m,
2H), 3.41-3.26 (m, 3H).

Example 1330: 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1672] To a solution of 8-((2S,5R)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (0.03 g, 0.1 mmol) in acetonitrile (2 mL) was added DIPEA (0.05 mL, 0.29 mmol) and 4-(difluoromethoxy)ben-
zyl methanesulfonate (49 mg, 0.193 mmol) at room temperature. The reaction mixture was heated at 85 °C overnight.
The reaction was quenched with water. The reaction mixture was extracted with ethyl acetate (2 3 100 mL), the combined
organic layer was washed with water, brine and dried over anhydrous sodium sulfate, evaporated under reduced pressure
to obtain the crude product, which was purified by preparative HPLC (Method Information: Column: Waters XBridge
C18, 150 mm 3 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10-mM ammonium acetate; Gradient: 0 minute hold at 21% B, 21-65% B over 25
minutes, then a 5-minute hold at 100% B; Flow Rate: 15 mL/min; Column Temperature: 25 °C) to obtain 8-((2S,5R)-
4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (8.3 mg, 18.2 % yield). LCMS: m/z = 468.2 (M+H); retention time 2.18 min [LCMS method: Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.12 (m, 1H), 8.11-8.04 (m, 1H), 7.48-6.97
(m, 5H), 6.09 (s, 1H), 4.37 (br dd, J = 1.0, 2.9 Hz, 1H), 3.73-3.60 (m, 3H), 3.57-3.44 (m, 4H), 2.93 (dd, J = 3.4, 11.5 Hz,
1H), 2.68-2.62 (m, 1H), 2.28 (dd, J = 3.3, 11.6 Hz, 1H), 1.79-1.57 (m, 2H), 1.13 (d, J = 6.4 Hz, 3H), 0.85 (t, J = 7.3 Hz, 3H).
[1673] The examples in Table 56 were prepared according to the general procedure described in Example 1330 with
the appropriate alcohol.
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EXAMPLES 1333 AND 1334

8-((2S,5R)-4-((4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1674]

Intermediate 1333A: N-methoxy-N-methyl-2-(trifluoromethyl)thiazole-4-carboxamide

[1675]

[1676] To a solution of 2-(trifluoromethyl)thiazole-4-carboxylic acid (1.0 g, 5.07 mmol) in DMF (15 mL) were added 1-
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propanephosphonic anhydride (6.34 mL, 10.15 mmol, 50% in ethyl acetate), followed by DIPEA (2.66 mL, 15.22 mmol)
and N,O-dimethylhydroxylamine hydrochloride (0.99 g, 10.15 mmol) at room temperature. The reaction mixture was
stirred for 5 h. The reaction mixture was concentrated under reduced pressure to remove volatiles and the crude product
was dissolved in ethyl acetate (150 mL), washed with water (100 mL), the aqueous layer was back extracted with ethyl
acetate (50 mL 3 2) and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, concentrated
under reduced pressure to obtain the crude product, which was purified by silica gel chromatography (1-5% metha-
nol/chloroform; 40 g column) to afford N-methoxy-N-methyl-2-(trifluoromethyl)thiazole-4-carboxamide (925 mg, 76 %
yield). LCMS: m/z = 241.1 (M+H); retention time 1.17 min [LCMS method: Column: Waters Acquity UPLC BEH C18 (2.1
3 50 mm) 1.7 mm, Mobile phase A: 10 mM NHaOAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile
(5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm].

Intermediate 1333B: (4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methanone

[1677]

[1678] To a solution of N-methoxy-N-methyl-2-(trifluoromethyl)thiazole-4-carboxamide (500 mg, 2.08 mmol) in tet-
rahydrofuran (10 mL) at 0 °C was added 4-fluorophenylmagnesium bromide (4.16 mL, 4.16 mmol, 1.0 M in THF). The
reaction mixture was warmed to room temperature. The reaction mixture was stirred overnight. The reaction was
quenched with saturated aqueous ammonium chloride solution (20 mL). The reaction mixture was extracted with ethyl
acetate (2 3 50 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to obtain the crude product, which was purified by Silica gel chromatography (50-100% EA/Pe-
troleum ether; 24 g column) to afford (4-fluorophenyl) (2-(trifluoromethyl)thiazol-4-yl)methanone (355 mg, 62.0 % yield).
LCMS: m/z = 276.2 (M+H); retention time 1.86 min [LCMS method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM NHaOAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95),
Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm].

Intermediate 1333C: (4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methanol

[1679]

[1680] To a solution of (4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methanone (425 mg, 1.54 mmol) in MeOH (5
mL) at 4-5 °C was added NaBH4 (117 mg, 3.09 mmol) portion-wise. The reaction mixture was stirred at room temperature
overnight. The reaction mixture was concentrated under reduced pressure to remove volatiles and the crude product
was dissolved in ethyl acetate (60 mL) and was washed with water. The aqueous layer was back extracted with ethyl
acetate (50 mL 3 2). The combined organic layer was washed with brine, dried over anhydrous Na2SO4, concentrated
under reduced pressure to obtain the crude product, which was purified by silica gel chromatography (50-100% ethyl
acetate/petroleum ether; 24 g column) to afford (4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methanol (421 mg, 98 %
yield). LCMS: m/z = 276.1 (M-H); retention time 1.57 min [LCMS method: Column: Waters Acquity UPLC BEH C18 (2.1
3 50 mm) 1.7 mm. Mobile phase A: 10 mM NHaOAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile
(5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm].
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Intermediate 1333D: 4-(chloro(4-fluorophenyl)methyl)-2-(trifluoromcthyl)thiazole

[1681]

[1682] To a stirred solution of (4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methanol (420 mg, 1.52 mmol) in CH2Cl2
(10 mL) at 0 °C was added SOCl2 (1.11 mL, 15.15 mmol) dropwise under nitrogen over 3 min. The reaction mixture was
slowly warm to room temperature and was stirred for 3 h. The volatiles were removed from the reaction mixture under
reduced pressure. The crude product was dissolved in DCM and was washed with water and brine. The organic layer
was dried over anhydrous sodium sulfate, concentrated under reduced pressure to obtain 4-(chloro(4-fluorophenyl)me-
thyl)-2-(trifluoromethyl)thiazole (471 mg). The crude material was taken to the next step without further purification. 1H
NMR (400 MHz, DMSO-d6) δ ppm 8.15 (s, 1H), 7.52-7.65 (m, 2H), 7.19-7.29 (m, 2H), 6.75 (s, 1H).

Examples 1333 and 1334: 8-((2S,5R)-4-((4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1683] To a solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (80 mg, 0.27 mmol) in acetonitrile (5 mL) was added DIPEA (0.24 mL, 1.35 mmol), followed by 4-(chloro(4-
fluorophenyl)methyl)-2-(trifluoromethyl)thiazole (80 mg, 0.27 mmol) and the reaction mixture was stirred at 85 °C over-
night. The reaction mixture was concentrated under reduced pressure to remove volatiles and the crude product was
dissolved in ethyl acetate, washed with water. The aqueous layer was back extracted with ethyl acetate (20 mL 3 2).
The combined organic layer was washed with brine, dried over anhydrous Na2SO4, concentrated under reduced pressure
to obtain the crude product, which was purified by preparative HPLC (Method Information: Column Cellulose 2 (250 3
4.6 mm), 5 micron; Mobile phase: 0.1% DEA in acetonitrile; Isocratic) to obtain Examples 1333 and 1334.
[1684] Example 1333: (11 mg, 7.3 % yield). LCMS: m/z = 557.2 (M+H); retention time 2.33 min [LCMS method: Column:
XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile
phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C;
Flow rate: 1.1 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.27 (s, 1H), 8.18-8.11 (m, 1H),
8.10-8.03 (m, 1H), 7.64 (dd, J = 5.7, 8.7 Hz, 2H), 7.13-7.23 (m, 2H), 6.01 (s, 1H), 5.07 (s, 1H), 4.42-4.54 (m, 1H),
3.71-3.62 (m, 1H), 3.52 (s, 4H), 2.96-2.84 (m, 2H), 2.26-2.17 (m, 1H), 1.20 (d, J = 6.6 Hz, 3H), 1.14 (d, J = 6.6 Hz, 3H).
[1685] Example 1334: (11 mg, 7.3 % yield). LCMS: m/z = 557.2 (M+H); retention time 2.35 min [LCMS method: Column:
XBridge BEH XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile
phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C;
Flow rate: 1.1 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.12 (m, 2H), 8.09-8.03
(m, 1H), 7.73-7.61 (m, 2H), 7.16-7.26 (m, 2H), 6.00 (s, 1H), 5.06 (s, 1H), 4.64-4.52 (m, 1H), 3.65-3.56 (m, 1H), 3.54-3.43
(m, 4H), 2.97 (br dd, J = 2.9, 11.2 Hz, 2H), 2.24 (br d, J = 11.5 Hz, 1H), 1.26 (d, J = 6.6 Hz, 3H), 1.10-1.02 (m, 3H).

EXAMPLE 1335

8-((2S,5R)-4-(bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile

[1686]
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Intermediate 1335A: dimethyl 4,4’-(((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)methylene)dibenzoate

[1687]

[1688] To a stirred solution of tert-butyl (2S,5R)-2,5-dimethylpiperazine-1-carboxylate (0.2 g, 0.93 mmol) in acetonitrile
(6 mL) were added DIPEA (0.5 mL, 2.80 mmol) and dimethyl 4,4’-(bromomethylene)dibenzoate (0.373 g, 1.03 mmol)
at room temperature. The reaction mixture was heated at 85 °C for 16 h. The volatiles were removed from the reaction
mixture under reduced pressure to obtain the crude product, which was purified by silica gel column chromatography
(24 g, 12 %-17 % ethyl acetate/ petroleum ether) to obtain dimethyl 4,4’-(((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimeth-
ylpiperazin-1-yl) methylene)dibenzoate (140 mg, 30.2 % yield). LCMS: m/z = 497.2 (M+H); retention time 2.52 min
[LCMS method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc:
acetonitrile (95:5); Mobile phase B: 10 mM NHaOAc:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a
0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1335B: tert-butyl (2S,5R)-4-(bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpiperazine-1 -carboxylate

[1689]

[1690] To a solution of dimethyl 4,4’-(((2R,5S)-4-(tert-butoxycarbonyl)-2,5-dimethylpiperazin-1-yl)methylene)diben-
zoate (140 mg, 0.28 mmol) in tetrahydrofuran (8 mL) were added LiBH4 (49.1 mg, 2.26 mmol) and methanol (0.1 mL)
at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The reaction was quenched with water (20 mL).
The reaction mixture was extracted with ethyl acetate (3 3 50 mL), dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure to obtain the crude product. LCMS: m/z = 441.2 (M+H); retention time 1.75 min
[LCMS method: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate:
acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5
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minutes, then a 0.6 min hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm].

Intermediate 1335C: ((((2R,5S)-2,5-dimethylpiperazin-1-yl)methylene)bis(4,1-phenylene))dimethanol

[1691]

[1692] To a solution of tert-butyl (2S,5R)-4-(bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpiperazine-1-carboxy-
late (0.1 g, 0.23 mmol) in DCM (8 mL) was added HCl in dioxane (0.5 mL, 16.46 mmol, 4 M in dioxane) at room
temperature. The reaction mixture was stirred for 1 h. The reaction mixture was concentrated under reduced pressure,
triturated with DCM and hexane (1:4) to obtain solid product, which was filtered through a Buchner funnel to obtain
(2R,5S)-2,5-dimethylpiperazin-1-yl) methylene)bis(4,1-phenylene))dimethanol hydrochloride (82 mg, 96%). LCMS: m/z
= 341.2 (M+H); retention time 0.44 min [LCMS method: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile
phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98),
Gradient = 0-100 % B over 1.5 minutes, then a 0.6 min hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min;
Detection: UV at 220 nm].

Example 1335: 8-((2S,5R)-4-(bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile

[1693] To a stirred solution of (((2R,5S)-2,5-dimethylpiperazin-1-yl)methylene)bis(4,1-phenylene))dimethanol hydro-
chloride (0.079 g, 0.21 mmol) in acetonitrile (6 mL) were added DIPEA (0.11 mL, 0.63 mmol) and 6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (0.07 g, 0.21 mmol) at room temperature. The reaction
mixture was heated 85 °C for 16 h. The reaction mixture was filtered through syringe filter and the filtrate was concentrated
under reduced pressure to obtain the crude product, which was purified by preparative HPLC (Method Information:
Column: Inersil ODS, 250 3 20 mm ID, 5 mm; Mobile Phase A: 10 mM NH4OAc in water: Mobile Phase B: Methanol;
Gradient: 10-100 % B over 25 minutes, then a 5 minute hold at 100 % B; Flow: 17 mL/min) to obtain 8-((2S,5R)-
4-(bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (54 mg, 49.0 % yield) as a pale yellow solid. LCMS: m/z = 524.2 (M+H); retention time 2.17 min [LCMS
method: Column: Ascentis Express C8 (50 3 2.1 mm) 2.7 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile
(98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 0-100 % B over 1.5 minutes, then a
0.6 min hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm]. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.17-8.10 (m, 1H), 8.09-8.02 (m, 1H), 7.45-7.55 (m, 4H), 7.29-7.20 (m, 4H), 6.01 (s, 1H), 5.11-5.01
(m, 2H), 4.62-4.54 (m, 2H), 4.45-4.38 (m, 4H), 3.75-3.67 (m, 1H), 3.55-3.49 (m, 4H), 3.18-3.09 (m, 1H), 2.90-2.82 (m,
1H), 1.35-1.28 (m, 3H), 1.10-1.01 (m, 3H).

EXAMPLES 1336 AND 1337

8-((2S,5R)4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile

[1694]
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Intermediate 1336A: ethyl 6-bromo-3-(N-(4-methoxybenzyl)acetamido)picolinate

[1695]

[1696] To a solution of ethyl 3-acetamido-6-bromopicolinate (1.0 g, 3.48 mmol) in DMF (15 mL) was added Cs2CO3
(3.40 g, 10.45 mmol) and 1-(chloromethyl)-4-methoxybenzene (0.705 mL, 6.97 mmol) at room temperature. The reaction
mixture was stirred for 16 h. The reaction was quenched with water (100 mL). The reaction mixture was extracted with
ethyl acetate (3 3 100 mL). The combined organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
under reduced pressure to obtain the crude product, which was purified by silica gel chromatography (24 g, using 40%-
60 % ethyl acetate/ petroleum ether) to obtain ethyl 6-bromo-3-(N-(4-methoxybenzyl) acetamido)picolinate (1.1 g, 78 %
yield). LCMS: m/z = 409.0 (M+H); retention time 1.53 min [LCMS method: Column-Luna 3.0 C18(2) 100 Å LC column
(20 3 4.0 mm) Mercury MS TM; Mphase A: 10 mM NH4OAc in water: ACN (98:2); Mphase B: 10 mM NH4OAc in
water:ACN (2:98); Gradient = 15-100 % B over 2.5 minute, then a 2.6 min hold at 100 % B; Flow rate: 1.5 mL/min;
Detection: UV at 220 nm].

Intermediate 1336B: 6-bromo-4-hydroxy-1-(4-methoxybenzyl)-1,5-naphthyridin-2(1H)-one

[1697]

[1698] To a stirred solution of ethyl 6-bromo-3-(N-(4-methoxybenzyl)acetamido) picolinate (0.2 g, 0.49 mmol) in tet-
rahydrofuran (6 mL) was added dropwise KHMDS (1.57 mL, 1.57 mmol, 1M in THF) in THF (3 mL) at -78 °C over 10
min. The reaction mixture was stirred at 0 °C for 1 h. The reaction was quenched with water (15 mL). The mixture was
washed with ethyl acetate (2 3 50 mL). The aqueous layer was collected, acidified with 1.5 N HCl to adjust pH~3.0 and
was stirred for 15 min. The crude product obtained was filtered through Buchner funnel to obtain 6-bromo-4-hydroxy-
1-(4-methoxybenzyl)-1,5-naphthyridin-2(1H)-one (110 mg, 62.0 % yield). LCMS: m/z = 361.0 (M+H); retention time 0.99
min [LCMS method: Column-Luna 3.0 C18(2) 100 Å LC column (20 3 4.0 mm) Mercury MS TM; Mphase A: 10 mM
NH4OAc in water: ACN (98:2); Mphase B: 10 mM NH4OAc in waterACN (2:98); Gradient = 15-100 % B over 2.5 minute,
then a 2.6 min hold at 100 % B; Flow rate: 1.5 mL/min; Detection: UV at 220 nm].
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Intermediate 1336C: 6-bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate

[1699]

[1700] To a solution of 6-bromo-4-hydroxy-1-(4-methoxybenzyl)-1,5-naphthyridin-2(1H)-one (0.3 g, 0.831 mmol) in
DCM (6 mL) were added TEA (0.347 mL, 2.492 mmol) and DMAP (10.15 mg, 0.083 mmol) at 0 °C, followed by trifluor-
omethanesulfonic anhydride (0.281 mL, 1.661 mmol). The reaction mixture was stirred at room temperature for 1.5 h.
The reaction mixture was then quenched with water (50 mL) and was extracted with DCM (3 3 50 mL), the combined
organic layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced pressure to obtain (6-
bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl (350 mg, 85% yield). The crude material was taken
to the next step without further purification. LCMS: m/z = 493.0 (M+2); retention time 2.13 min [LCMS method: Column-
Luna 3.0 C18(2) 100 Å LC column (20 3 4.0mm) Mercury MS TM; Mphase A: 10 mM NH4OAc in water:ACN (98:2);
Mphase B: 10 mM NH4OAc in water:ACN (2:98); Gradient = 15-100 % B over 2.5 minute, then a 2.6 min hold at 100 %
B; Flow rate: 1.5 mL/min; Detection: UV at 220 nm].

Intermediate 1336D: 4-(((2R,5S)-4-(6-bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-
dimethylpiperazin-1-yl)(4-fluorophenyl)methyl)benzonitrile

[1701]

[1702] To a solution of 4-(((2R,5S)-2,5-dimethylpiperazin-1-yi)(4-fluorophenyl)methyl) benzonitrile, TFA (310 mg, 0.71
mmol) in acetonitrile (8 mL) was added DIPEA (0.37 mL. 2.13 mmol). The reaction mixture was stirred for 5 min and
was added 6-bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (350 mg,
0.71 mmol) and heated at 85 °C for 16 h. The reaction mixture was cooled to room temperature, concentrated under
reduced pressure to obtain the crude compound, which was purified by silica gel chromatography (24 g, using 34 % -40
% ethyl acetate/ Petroleum ether) to obtain 4-(((2R,5S)-4-(6-bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)-2,5-dimethylpiperazin-1-yl)(4-fluorophenyl)methyl) benzonitrile (120 mg, 25.4 % yield). LCMS: m/z = 666.0
(M+H); retention time 2.62 min [LCMS method: Column-Luna 3.0 C18(2) 100 Å LC column (20 3 4.0mm) Mercury MS
TM; Mphase A: 10 mM NH4OAc in water: acetonitrile (98:2); Mphase B: 10 mM NH4OAc in water: acetonitrile (2:98);
Gradient = 15-100 % B over 2.5 minute, then a 2.6 min hold at 100 % B; Flow rate: 1.5 mL/min; Detection: UV at 220 nm].

Intermediate 1336E: 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1 -yl)-5-(4-methoxy-
benzyl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1703]
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[1704] To a solution of 4-(((2R,5S)-4-(6-bromo-1-(4-methoxybenzyl)-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-
dimethylpiperazin-1-yl)(4-fluorophenyl)methyl) benzonitrile (140 mg, 0.21 mmol) in NMP (5 mL) were added zinc (2.8
mg, 0.04 mmol), dppf (7.0 mg, 0.013 mmol) and zinc cyanide (49 mg, 0.42 mmol) at room temperature. The reaction
mixture was degassed under N2, Pd2(dba)3 (19 mg, 0.02 mmol) was added, and the reaction mixture was heated at 90
°C for 16 h. The reaction mixture was diluted with water and extracted twice with ethyl acetate (2 3 20 mL), the combined
organic layer was dried over anhydrous Na2SO4 and evaporated under reduced pressure to obtain the crude product,
which was purified by silica gel chromatography (24 g, using 10 %-50 % ethyl acetate/ petroleum ether) to obtain
8-((2S,5R)-4-((4-cyanophcnyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-(4-methoxvbenzyl)-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (105 mg, 37 % yield). LCMS: m/z = 613.2 (M+H); retention time 1.09 min [LCMS
method: Column: Waters Acquity UPLC BEH C18 (2.13 50 mm) 1.7 mm, Mobile phase A: 10 mM NH4O Ac:acetonitrile
(95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute
hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Examples 1336 and 1337: 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile

[1705] To a solution of 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-(4-meth-
oxybenzyl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (50 mg, 0.082 mmol) in TFA (0.5 mL, 6.49 mmol) was
added triflic acid (0.2 mL, 2.252 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 4 h. The reaction
mixture was poured into a 10% aqueous NaHCO3 solution and extracted twice with dichloromethane (2 3 20 mL). The
combined organic layer was dried over anhydrous Na2SO4, evaporated under reduced pressure to obtain the crude
product, which was purified by preparative HPLC (Method Information: Column: Cellulose-4(150 3 19) mm-5mm; Mobile
phase A= 10 mM ammonium acetate in MeOH; Flow =20mL/min) to obtain Examples 1336 and 1337.
[1706] Example 1336: (9 mg, 22 % yield). LCMS: m/z = 491.2 (M- H); retention time 2.94 min [LCMS method: Column:
Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 min hold at 100 % B;
Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 11.69-11.44
(m, 1H), 8.01 (d, J = 8.5 Hz, 1H), 7.80-7.81 (m, 4H), 7.72 (d, J = 8.5 Hz, 1H), 7.64-7.55 (m, 2H), 7.10-7.20 (m, 2H), 5.84
(s, 1H), 4.82 (s, 1H), 4.68-4.53 (m, 1H), 3.78-3.66 (m, 1H), 3.55 (dd, J = 3.3, 12.8 Hz, 1H), 3.03 (dd, J = 2.8, 5.3 Hz,
1H), 2.85 (dd, J = 3.0, 12.0 Hz, 1H), 2.37-2.27 (m, 1H), 1.30 (d, J = 6.5 Hz, 3H), 1.06 (d, J = 6.5 Hz, 3H).
[1707] Example 1337: (8 mg, 19.3 % yield). LCMS: m/z = 493.2 (M+H); retention time 2.95 min [LCMS method: Column:
Kinetex XB-C18 (3 3 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate: acetonitrile (98:2), Mobile phase B:
10 mM ammonium formate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes, then a 0.6 min hold at 100 % B;
Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.01 (d, J
= 8.5 Hz, 1H), 7.70-7.82 (m, 5H), 7.60-7.67 (m, 2 H), 7.13-7.22 (m, 2H) 5.84 (s, 1H), 4.82 (s, 1H), 4.67-4.56 (m, 1H),
3.78-3.65 (m, 1H), 3.59-3.50 (m, 1H), 3.08-3.01 (m, 1H), 2.85 (dd, J = 3.8, 11.8 Hz, 1H), 2.36-2.28 (m, 1H), 1.30 (d, J
= 6.5 Hz, 3H), 1.06 (d, J = 6.5 Hz, 3H).
[1708] The examples in Table 57 were prepared according to the general procedures described in Examples 337 and
340 using the appropriate substituted piperazine and halo benzyl/alpha-methyl benzyl/benzhydryl. When the reaction
provided a mixture of diastereomers, the mixture was separated at the final stage using either preparative chromatography
or preparative chiral chromatography. The absolute stereochemistry was not assigned at the newly formed carbon-
nitrogen bond.
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[1709] The examples in Table 58 were prepared according to the general method described for Intermediate 1155D,
using appropriate benzyl bromides/chlorides. When the reaction provided a mixture of diastereomers, the mixture was
separated at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute
stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1393 AND 1394

8-((2S,5S)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1710]
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Intermediate 1393A: tert-butyl (2S,5S)-4-(2-ethoxy-1-(4-fluorophenyl)-2-oxoethyl)-5-(hydroxymethyl)-2-methylpipera-
zine-1-carboxylate

[1711]

[1712] To a solution of tert-butyl (2S,5S)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (500 mg, 2.17 mmol)
in dry acetonitrile (10 mL), ethyl 2-bromo-2-(4-fluorophenyl)acetate (624 mg, 2.39 mmol) and DIPEA (1.14 mL, 6.51
mmol) were added at room temperature. The reaction mixture was heated to 85 °C for 16 h. The reaction mixture was
cooled to room temperature and concentrated under reduced pressure to obtain the crude product, which was purified
by 24 g silica gel chromatography by using 0-10% MeOH/CHCl3 as eluent to obtain tert-butyl (2S,5S)-4-(2-ethoxy-1-(4-
fluorophenyl)-2-oxoethyl)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxydate (755 mg, 85 % yield). LCMS: m/z, 412.3
(M+H); retention time 1.97 and 2.01 min. LC-MS Method: Column-AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm;
Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium acetate in
water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2 minute hold at 100% B, flow rate 0.7 mL/min.

Intermediate 1393B: 2-((2S,5S)-4-(tert-butoxycarbonyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-2-(4-fluorophe-
nyl)acetic acid

[1713]

[1714] To a stirred suspension of NaH (48.7 mg, 1.22 mmol, 60% w/w) in DMF (5.0 mL) was added tert-butyl (2S,5S)-
4-(2-ethoxy-1-(4-fluorophenyl)-2-oxoethyl)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (250 mg, 0.61 mmol)
at 0 °C. After 30 minutes, MeI (0.08 mL, 1.22 mmol) was added. The reaction mixture was stirred for 16 h at room
temperature. The reaction was quenched with ice water (10 mL). The reaction mixture was extracted in ethyl acetate
(100 mL), organic layer separated, dried over anhydrous Na2SO4 and evaporated under reduced pressure to obtain the
sodium salt of 2-((2S,5S)-4-(tert-butoxycarbonyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-2-(4-fluorophenyl) acetic
acid (220 mg, 85 % yield). LCMS: m/z, 397.2 (M+H); retention time 0.33 min. LC-MS Method: Column-AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:2); Mobile phase
B: 10 mM ammonium acetate in water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2 minute
hold at 100% B, flow rate 0.7 mL/min.

Intermediate 1393C: tert-butyl (2S,5S)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-5-(methoxyme-
thyl)-2-methylpiperazine-1-carboxylate

[1715]
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[1716] To a stirred solution of 2-((2S,5S)-4-(tert-butoxycarbonyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-2-(4-
fluorophenyl)acetic acid (200 mg, 0.5 mmol), (Z)-N’-hydroxycyclopropane carboximidamide (101 mg, 1.01 mmol) in DMF
(8.0 mL), BOP (335 mg, 0.76 mmol) and triethyl amine (0.21 mL, 1.51 mmol) were added at room temperature. The
reaction mixture was stirred for 2 h at room temperature and heated 110 °C for 16 h. The reaction mixture cooled to
room temperature and concentrated under reduced pressure to yield crude compound, which was purified by using 12
g silica gel flash chromatography using 0-100 % ethyl acetate/ petroleum ether), the fractions containing the product
were concentrated under reduced pressure to yield tert-butyl (2S,5S)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluoroph-
enyl)methyl)-5-(methoxymethyl)-2-methylpiperazine-1-carboxylate (155 mg, 67 % yield). LCMS: m/z, 461.2 (M+H); re-
tention time 1.30 min. LC-MS Method: Column-AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10
mM ammonium acetate in water: acetonitrile (98:2); Mobile phase B: 10 mM ammonium acetate in water: acetonitrile
(2:98); Gradient: 20% -100% B over 2 minutes, then a 0.2 minute hold at 100% B, flow rate 0.7 mL/min.

Intermediate 1393D: 3-cyclopropyl-5-((4-fluorophenyl)((2S,SS)-2-(methoxymethyl)-5-methylpiperazin-1-yl)methyl)-
1,2,4-oxadiazole, TFA

[1717]

[1718] To a stirred solution of tert-butyl (2S,5S)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl) (4-fluorophenyl)methyl)-
5-(methoxymethyl)-2-methylpiperazine-1-carboxylate (110 mg, 0.24 mmol) in DCM (3 mL) was added TFA (0.3 mL, 3.89
mmol). The mixture was stirred at room temperature for 4 h. The solvent was removed under reduced pressure to yield
the TFA salt of 3-cyclopropyl-5-((4-fluorophenyl)((2S,SS)-2-(methoxymethyl)-5-methylpiperazin-1-yl)methyl)-1,2,4-oxa-
diazole (85 mg, 75 % yield). LCMS: m/z, 361.2 (M+H); retention time 1.21 and 1.28 min. LC-MS Method: Column-
AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate in water: acetonitrile (98:2);
Mobile phase B: 10 mM ammonium acetate in water: acetonitrile (2:98); Gradient: 20% -100% B over 2 minutes, then
a 0.2 minute hold at 100% B, flow rate 0.7 mL/min.

Examples 1393 and 1394: 8-((2S,5S)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-5-(methoxyme-
thyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1719] To a stirred solution of 3-cyclopropyl-5-((4-fluorophenyl)((2S,5S)-2-(methoxymethyl)-5-methylpiperazin-1-
yl)methyl)-1,2,4-oxadiazole (70 mg, 0.19 mmol) in acetonitrile (8 mL), 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl trifluoromethanesulfonate (64.7 mg, 0.19 mmol) and DIPEA (0.1 mL, 0.58 mmol) were added at room temper-
ature. The reaction mixture was heated at 85 °C for 16 h. The reaction mixture cooled to room temperature and evaporated
under reduced pressure to yield the crude product, which was purified by preparative HPLC followed by chiral HPLC
(Chiral HPLC Method: Column: Cellulose-2 (250 3 4.6 mm) 5 mm, Mobile phase: 0.1% DEA in MeOH: acetonitrile
(50:50), Flow: 1.0 mL/min) to afford Examples 1393 and 1394.
[1720] Example 1393: (4.2 mg, 4.0 % yield): LCMS: m/z, 544.3 (M+H); retention time 2.11 min; LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water: 95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.13 (m, 1H), 8.11-8.02 (m, 1H), 7.64-7.51 (m, 2H),
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7.30-7.17 (m, 2H), 6.07 (s, 1H), 5.50 (s, 1H), 4.54-4.40 (m, 1H), 3.86-3.71 (m, 2H), 3.63-3.48 (m, 5H), 3.11 (s, 3H),
3.03-2.94 (m, 1H), 2.87 (dd, J = 3.5, 11.6 Hz, 1H), 2.37 (dd, J = 3.5, 11.6 Hz, 1H), 2.18-2.10 (m, 1H), 1.14-1.05 (m, 5H),
0.95-0.81 (m, 2H).
[1721] Example 1394: (5.0 mg, 4.6 % yield): LCMS: m/z, 544.3 (M+H); retention time 2.11 min; LCMS method: Column:
XBridge BEH XP C18 (50 3 2.1) mm, 2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate;
Mobile phase B: 5% water:95% acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min):
0-3; %B: 0-100%). 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.12 (m, 1H), 8.10-7.98 (m, 1H), 7.56-7.44 (m, 2H),
7.29-7.15 (m, 2H), 6.03 (s, 1H), 5.58 (s, 1H), 4.57-4.44 (m, 1H), 3.77 (br d, J = 11.2 Hz, 1H), 3.63 (dd, J = 6.1, 9.8 Hz,
1H), 3.56-3.45 (m, 5H), 3.25 (dd, J = 3.4, 11.7 Hz, 1H), 3.15-3.08 (m, 1H), 3.00 (s, 3H), 2.29 (dd, J = 2.4, 11.7 Hz, 1H),
2.18-2.10 (m, 1H), 1.14 (d, J = 6.4 Hz, 3H), 1.07 (dd, J = 2.0, 8.3 Hz, 2H), 0.94-0.80 (m, 2H).
[1722] The examples in Table 59 were prepared according to the general procedures described in Examples 1393
and 1394, using the appropriate benzyl bromides/chlorides. When the reaction provided a mixture of diastereomers, the
mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatography.
The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLES 1405 AND 1406

8-((2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl) ethyl)piperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1723]



EP 3 814 348 B9

640

5

10

15

20

25

30

35

40

45

50

55

Intermediate 1405A: tert-butyl (2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazine-1-carboxylate

[1724]

[1725] To a solution of tert-butyl (2S,5S)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)pipera-
zine-1-carboxylate (200 mg, 0.48 mmol) in THF (8 mL) was added NaH (57 mg, 1.43 mmol, 60% w/w) at 0 °C. After 5
min., 1-bromo-2-methoxyethane (75 mg, 0.53 mmol) was added. The reaction mixture was stirred at room temperature
for 2 h. The reaction mixture was cooled to 0 °C, quenched with ice cold water and extracted with EtOAc (2 3 50 mL).
The combined organic extracts were washed with brine, dried over anhydrous Na2SO4 and concentrated to obtain the
crude product, which was purified by silica gel flash column chromatography (5-10% MeOH in DCM; 12 g column) to
afford the diastereomeric mixture of tert-butyl (2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluorometh-
oxy)phenyl)ethyl)piperazine-1-carboxylate (100 mg, 44% yield). LCMS: m/z, 477.8 (M+H); retention time 1.53 and 1.55
min. [LCMS Method: Column: AQUITY UPLC BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium
acetate:acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Method:%B: 0 min-20:2 min-
100:2.3 min-100, Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1405B: (2S,5S)-2-((2-methoxyethoxy)methyl)-5-methyl-1-(1-(4-(trifluoromethoxy)phenyl)ethyl)pipera-
zine.HCl

[1726]

[1727] To a solution of tert-butyl (2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazine-1-carboxylate (100 mg, 0.21 mmol) in DCM (6 mL) was added 4 N HCl in dioxane (0.3 mL, 1.05
mmol) at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated
under reduced pressure to obtain the diastereomeric mixture of (2S,5S)-2-((2-methoxyethoxy)methyl)-5-methyl-1-(1
-(4-(trifluoromethoxy)phenyl)ethyl)piperizine hydrochloride (65 mg, 76 % yield). LCMS: m/z, 377.2 (M+H); retention time
1.27 and 1.36 min. [LCMS Method: Column: AQUITY UPLC BEH C 18(3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Method: %B: 0
min-20:2 min-100:2.3 min-100, Temperature: 27 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Examples 1405 and 1406: 8-((2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1728] To a solution of (2S,5S)-2-((2-methoxyethoxy)methyl)-5-methyl-1-(1-(4-(trifluoromethoxy)phenyl)ethyl)piper-
izine hydrochloride (80 mg, 0.19 mmol) in acetonitrile (8 mL), sodium bicarbonate (148 mg, 1.76 mmol) and 6-cyano-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (59 mg, 0.18 mmol) were added sequentially
at room temperature. The reaction mixture was heated at 80 °C for 14 h. The reaction mixture was cooled to room
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temperature and the solvent was removed under reduced pressure to obtain the diastereomeric mixture of product,
which was further purified by prep-HPLC (Chiral Separation Method: Column: Cellulose-5 (250* 19) mm, 5 micron,
Mobile Phase: 0.1% DEA in MeOH, Flow rate: 20 mL/min, isocratic) to obtain Examples 1405 and 1406.
[1729] Example 1405: (7.5 mg, 7 % yield); LCMS: m/z, 560.3 (M+H); retention time 2.32 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16-8.19 (m, 1 H), 8.06-8.10 (m, 1 H), 7.51-7.56
(m, 2 H), 7.34 (d, J=7.8 Hz, 2 H), 6.04 (s, 1 H), 4.60-4.74 (m, 1 H), 3.90-4.05 (m, 1 H), 3.58-3.73 (m, 2 H), 3.34-3.55 (m,
6 H), 3.23 (br d, J=1.0 Hz, 3 H), 3.08 (s, 3 H), 2.91-3.00 (m, 1 H), 2.76-2.86 (m, 2 H), 1.28 (d, J=6.6 Hz, 3 H), 1.19 (d,
J=6.6 Hz, 3 H).
[1730] Example 1406: (5.4 mg, 5 % yield). LCMS: m/z, 560.3 (M+H); retention time 2.33 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.16 (d, J=8.8 Hz, 1 H), 8.04-8.10 (m, 1 H),
7.50 (d, J=8.8 Hz, 2 H), 7.32 (d, J=7.8 Hz, 2 H), 6.08 (s, 1 H), 4.39-4.59 (m, 1 H), 3.78-3.95 (m, 2 H), 3.50-3.72 (m, 6
H), 3.43-3.50 (m, 1 H), 3.35-3.40 (m, 2 H), 3.29-3.33 (m, 2 H), 3.14 (s, 3 H), 2.75 (dd, J=11.9, 3.8 Hz, 1 H), 2.25 (dd,
J=11.9.3.8 Hz, 1 H), 1.34 (d, J=6.6 Hz, 3 H), 1.06 (d, J=6.6 Hz, 3 H).
[1731] The examples in Table 60 were prepared according to the general procedures described for Examples 1170
and 1171, using the appropriate benzyl bromides/chlorides. When the reaction provided a mixture of diastereomers, the
mixture was separated at the final stage using either preparative chromatography or preparative chiral chromatography.
The absolute stereochemistry was not assigned at the newly formed carbon-nitrogen bond.
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EXAMPLE 1410

N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro- 1,5-naphthyridin-4-yl)-5-methyl-
piperazin-2-yl)methyl)methanesulfonamide

[1732]
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Intermediate 1410A: tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(((methylsulfonyl)oxy)methyl)pipera-
zine-1 -carboxylate

[1733]

[1734] To a stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazine-
1-carboxylate (620 mg, 1.43 mmol) in DCM (10 mL) were added Et3N (0.6 mL, 4.3 mmol) and DMAP (9 mg, 0.07 mmol)
followed by methanesulfonyl chloride (0.23 mL, 2.87 mmol) at 0 °C. The reaction mixture was stirred at room temperature
for 16 h. The reaction was quenched with water. The reaction mixture was extracted with DCM (2 3 30 mL), washed
with water, brine and dried over anhydrous sodium sulphate, evaporated under reduced pressure to afford tert-butyl
(2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(((methylsulfonyl)oxy)methyl) piperazine-1-carboxylate (650 mg, 89
% yield). LCMS: m/z, 511.2 (M+H); retention time 1.24 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18
(2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile
(5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7
mL/min; Detection: UV at 220 nm].

Intermediate 1410B: tert-butyl (2S,SS)-5-(azidomethyl)-4-(bis(4-fluorophenyl)methyl)-2-methylpiperazine-1-carboxylate

[1735]

[1736] To a stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(((methylsulfonyl)oxy)me-
thyl)piperazine-1-carboxylate (600 mg, 1.17 mmol) in DMF (15 mL) were added TBAI (43 mg, 0.12 mmol) and tert-butyl
(2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(((methylsulfonyl)oxy)methyl)piperazine-1-carboxylate (600 mg, 1.18
mmol) at room temperature. The reaction mixture was heated at 80 °C for 16 h. The reaction mixture was cooled to
room temperature and solvent was concentrated under reduced pressure to obtain the crude product, which was purified
by silica gel flash column chromatography 3-5% MeOH in DCM; 12 g column) to afford tert-butyl (2S,5S)-5-(azidomethyl)-
4-(bis(4-fluorophenyl)methyl)-2-methylpiperazine-1 -carboxylate (500 mg, 93 % yield). LCMS: m/z, 458.2 (M+H); reten-
tion time 2.26 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A:
10 mM NHaOAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient = 20-100 % B over 2
minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1410C: tert-butyl (2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl)methyl)-2-methylpiperazine-1-carboxy-
late

[1737]
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[1738] To a stirred solution of tert-butyl (2S,SS)-5-(azidomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazine-1-
carboxylate (200 mg, 0.44 mmol) in THF (8 mL) and water (4 mL) was added triphenylphosphine (345 mg, 1.31 mmol)
at room temperature. The reaction mixture was heated at 65 °C for 16 h. The reaction mixture was cooled to room
temperature and solvent was removed under reduced pressure to afford tert-butyl (2S,5R)-5-(aminomethyl)-4-(bis(4-
fluorophenyl)methyl)-2-methylpiperazine-1-carboxylate which was taken to the next step without further purification.
LCMS: m/z, 432.3 (M+H); retention time 1.81 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50
mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95),
Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm].

Intermediate 1410D: tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(methylsulfonamidomethyl)piperazine-
1 -carboxylate

[1739]

[1740] To a stirred solution of tert-butyl (2S,5R)-5-(aminomethyl)-4-(bis(4-fluorophenyl) methyl)-2-methylpiperazine-
1-carboxylate (100 mg, 0.23 mmol) in DCM (4 mL) were added DIPEA (0.08 mL, 0.46 mmol) and methanesulfonyl
chloride (0.03 mL, 0.35 mmol) at room temperature. The reaction mixture was stirred for 3 h. The reaction was quenched
with water. The reaction mixture was extracted with EtOAc (2 3 30 mL), washed with water and brine, the combined
organic extracts were dried over anhydrous sodium sulphate, concentrated under reduced pressure to obtain tert-butyl
(2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(methylsulfonamidomethyl)piperazine-1-carboxylate (120 mg) of
crude product. LCMS: m/z, 510.1 (M+H); retention time 2.04 min. [LCMS Method: Column: Waters Acquity UPLC BEH
C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:ac-
etonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1410E: N-(((2S,5S)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl) methyl)methanesulfonamide hy-
drochloride

[1741]
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[1742] To a stirred solution of tert-butyl (2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-methyl-5-(methylsulfonamidome-
thyl)piperazine-1-carboxylate (100 mg, 0.20 mmol) in DCM (20 mL) was added 4 M HCl (in dioxane) (1 mL, 3.92 mmol)
at 0 °C. The reaction mixture was stirred at room temperature for 3 h. The solvent was removed under reduced pressure
to afford N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl) methyl)methanesulfonamide hydrochloride
which was taken to the next step without further purification. LCMS: m/z, 410.2 (M+H); retention time 1.23 min. [LCMS
Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc: acetonitrile
(95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.3 minute
hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Example 1410: N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-4-(b-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)-5-methylpiperazin-2-yl)methyl)methanesulfonamide

[1743] To a stirred solution of N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-5-methylpiperazin-2-yl)methyl)methanesul-
fonamide (100 mg, 0.24 mmol) in acetonitrile (5 mL) were added DIPEA (0.2 mL, 1.22 mmol) and 6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl trifluoromethanesulfonate (81 mg, 0.24 mmol) at room temperature. The reaction
mixture was heated at 80 °C for 3 h., and then cooled to room temperature. The solvent was removed under reduced
pressure to obtain the crude product, which was purified by preparative HPLC. Column: Waters XBridge C18, 150 mm
3 19 mm, 5-mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B:
95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a 3 minute hold at 40% B, 40-61% B over 15 minutes,
then a 5 minute hold at 100% B; Flow Rate: 15 mL/min; Column Temperature: 25 °C. Fractions containing the product
were combined and dried by centrifugal evaporation to obtain N-(((2S,5S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-
methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)methanesulfonamide (8.4 mg, 6 %
yield). LCMS: m/z, 593.2 (M+H); retention time 2.06 min; [LCMS Method: Column: XBridge BEH XP C18 (50 3 2.1)mm,
2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water: 95%
acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50 °C; Time (min): 0-3; %B: 0-100%. 1H NMR(400
MHz, DMSO-d6) δ ppm 8.15 (d, J=8.8 Hz, 1 H), 8.06-8.10 (m, 1 H), 7.50-7.63 (m, 4 H), 7.10-7.19 (m, 4 H), 6.72-6.83
(m, 1 H), 6.09 (s, 1 H), 5.03 (s, 1 H), 4.95 (br s, 1 H), 3.53 (s, 3 H), 3.44-3.50 (m, 1 H), 3.33-3.43 (m, 2 H), 3.24-3.31 (m,
1 H), 2.90-3.03 (m, 2 H), 2.65 (s, 3 H), 2.34-2.40 (m, 1 H), 1.16 (d, J=6.6 Hz, 3 H).

EXAMPLES 1411 AND 1412

8-((2S,5R)-5-(cyanomethyl)-2-mediyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile

[1744]

Intermediate 1411A: tert-butyl (2S,5S)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazine-1 
-carboxylate

[1745]
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[1746] To a stirred solution of tert-butyl (2S,5S)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (1.0 g, 4.34
mmol) in acetonitrile (8 mL), sodium bicarbonate (0.37 g, 4.34 mmol) and 1-(1-bromoethyl)-4-(trifluoromethoxy)benzene
(1.2 g, 4.34 mmol) were added at room temperature. The reaction mixture was heated at 85 °C for 14 h. The reaction
mixture was cooled to room temperature, the solvent was removed under reduced pressure, extracted with EtOAc (2 3
100 mL) and washed with water. The combined organic extracts were dried over anhydrous sodium sulphate and
concentrated under reduced pressure to obtain the crude product, which was purified by silica gel column chromatography
using a 24 g silica gel column, eluting with 0-7% MeOH in DCM to afford diastereomeric mixture of tert-butyl (2S,SS)-
5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazine-1-carboxylate (1.0 g, 55 % yield). LCMS:
m/z, 419.3 (M+H); retention time 2.35 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7
mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:ace-
tonitrile (5:95), Gradient = 20-100 % B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate:
0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1411B: ((2S,5S)-5-methyl-1-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-2-yl)methanol hydrochloride

[1747]

[1748] To a stirred solution of tert-butyl (2S,SS)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazine-1-carboxylate (200 mg, 0.48 mmol) in DCM (5 mL), HCl (4N in dioxane) (0.6 mL, 2.39 mmol) was
added drop wise at 0 °C. The reaction mixture was stirred at room temperature for 2 h. The solvent was removed under
reduced pressure and dried to afford diastereomeric mixture of ((2S,SS)-5-methyl-1-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazin-2-yl)methanol hydrochloride (130 mg, 85 % yield). LCMS: m/z, 319.1 (M+H); retention time 1.06 and
1.15 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100
% B over 2 minute, then a 0.2 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at
220 nm). Intermediate 1411C: 8-((2S,5S)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy) phenyl)ethyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
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[1749] To a stirred solution of ((2S,SS)-5-methyl-1-(1-(4-(trifluoromethoxy)phenyl) ethyl)piperazin-2-yl)methanol, HCl
(400 mg, 1.26 mmol) in acetonitrile (8 mL), DIPEA (0.7 mL, 3.75 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl trifluoromethanesulfonate (420 mg, 1.26 mmol) were added sequentially at room temperature. The
reaction mixture was heated at 80 °C for 14 h. The reaction mixture cooled to at room temperature and the solvent was
removed under reduced pressure to obtain the crude product, which was purified by silica gel column chromatography
using 24 g flash column, eluting with 40-100% EtOAc/hexane followed by 0-10% MeOH in CHCl3 to afford the diaster-
eomeric mixture of 8-((2S,SS)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-me-
thyl-fi-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (400 mg, 64 % yield). LCMS: m/z, 502.4 (M+H); retention time
1.86 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (3.0x50mm) 1.7 mm, Mobile phase A: 10 mM
ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-100
% B over 2 minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Examples 1411 and 1412: 8-((2S,5S)-5-(chloromethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1 -yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1750] To a stirred solution of 8-((2S,5S)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (500 mg, 1.00 mmol) in DCM (10 mL), TEA (0.42
mL, 2.99 mmol), methanesulfonyl chloride (0.16 mL, 1.99 mmol) and 4-dimethylaminopyridine (12 mg, 0.10 mmol) were
added sequentially at 0 °C. The reaction mixture was stirred at room temperature overnight. The reaction mixture was
extracted with DCM (2 X 50 mL), washed with water, brine and dried over anhydrous sodium sulphate. Solvent was
removed under reduced pressure to obtain the diastereomeric mixture of 8-((2S,5S)-5-(chloromethyl)-2-methyl-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (450
mg, 87 % yield). LCMS: m/z, 520.2 (M+H); retention time 2.20 and 2.23 min. [LCMS Method: Column: AQUITY UPLC
BEH C18 (3.0 3 50 mm) 1.7 mm; Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate:acetonitrile(5:95), Method: %B: 0 min-20:2 min-100: 2.3 min-100; Temperature: 27 °C; Flow
rate: 0.7 mL/min; Detection: UV at 220 nm].
[1751] To a stirred solution of 8-((2S,SS)-5-(chloromethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 0.19 mmol) in DMSO (5 mL), was added
KCN (63 mg, 0.96 mmol) at room temperature. The reaction mixture was heated at 70 °C overnight. The reaction mixture
was cooled to room temperature, extracted with EtOAc (2 X 50 mL) and washed with water. The combined organic
extracts were washed with brine, dried over anhydrous sodium sulphate and concentrated to obtain the crude product,
which was purified by preparative HPLC (Chiral Separation Method: Column: Cellulose-5 (250 3 19) mm, 5 micron,
Mobile Phase: 0.1% DEA in MeOH, Flow rate: 20 mL/min, isocratic) to obtain Examples 1411 and 1412.
[1752] Example 1411: (12.2 mg, 12 % yield)); LCMS: m/z, 511.2 (M+H); retention time 2.2 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.22-8.16 (m, 1H), 8.13-8.07 (m, 1H), 7.63-7.52
(m, 2H), 7.38 (d, J = 8.1 Hz, 2H), 6.10 (s, 1H), 4.84-4.75 (m, 1H), 3.95-3.88 (m, 1H), 3.55 (s, 3H), 3.44 (br s, 2H),
3.10-3.03 (m, 1H), 3.02-2.80 (m, 4H), 1.30 (d, J = 6.6 Hz, 3H), 1.18 (d, J = 6.6 Hz, 3H).
[1753] Example 1412: (18 mg, 18 % yield). LCMS: m/z, 511.2 (M+H); retention time 2.20 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.20-8.14 (m, 1H), 8.12-8.06 (m, 1H), 7.51 (d,
J = 8.6 Hz, 2H), 7.34 (d, J = 8.1 Hz, 2H), 6.14 (s, 1H), 4.54 (br dd, J = 2.9, 6.4 Hz, 1H), 3.83-3.73 (m, 2H), 3.73-3.61 (m,
2H), 3.55 (s, 3H), 3.06-2.95 (m, 1H), 2.88-2.80 (m, 1H), 2.74 (dd, J = 3.4, 12.2 Hz, 1H), 2.20 (dd, J =2.3, 12.1 Hz, 1H),
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1.35 (d, J = 6.4 Hz, 3H), 1.01 (d, J = 6.6 Hz, 3H).

EXAMPLES 1413 AND 1414

8-((2S,5R)-5-((dimethylamino)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1754]

[1755] To a stirred solution of 8-((2S,5S)-5-(chloromethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100 mg, 0.19 mmol) in acetonitrile (3 mL), potassium
carbonate (80 mg, 0.58 mmol), potassium iodide (54 mg, 0.33 mmol), dimethylamine hydrochloride (24 mg, 0.29 mmol)
were added sequentially at room temperature. The reaction mixture was heated at 70 °C overnight. The reaction mixture
was cooled to room temperature, filtered through syringe filter and the filtrate was concentrated under reduced pressure
to obtain the crude product, which was purified by preparative HPLC (Chiral Separation Method: Column: Cellulose-5
(250 3 19)mm, 5 micron, Mobile Phase: 0.1% DEA in MeOH, Flow rate: 20 mL/min, isocratic) to obtain Examples 1413
and 1414.
[1756] Example 1413: (14 mg, 13 % yield); LCMS: m/z, 529.3 (M+H); retention time 2.16 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.11-8.20 (m, 1 H), 8.03-8.10 (m, 1 H), 7.53
(d, J=8.3 Hz, 2 H), 7.31-7.40 (m, 2 H), 6.08 (s, 1 H), 4.70-4.81 (m, 1 H), 3.91-4.00 (m, 1 H), 3.58-3.68 (m, 1 H), 3.52 (s,
3 H), 3.35-3.43 (m, 1 H), 2.87-2.97 (m, 1 H), 2.74-2.83 (m, 1 H), 2.65-2.73 (m, 1 H), 2.10-2.23 (m, 1 H), 1.84 (br s, 6 H),
1.28-1.25 (m, 6 H), (1H might have obscured with moisture peak).
[1757] Example 1414: (21 mg, 20 % yield). LCMS: m/z, 529.3 (M+H); retention time 2.17 min; Column: XBridge BEH
XP C18 (2.1 3 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10
mM ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1
mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.12-8.17 (m, 1 H), 8.04-8.08 (m, 1 H), 7.49-7.54
(m, 2 H), 7.32 (d, J=7.8 Hz, 2 H), 6.16 (s, 1 H), 4.49-4.57 (m, 1 H), 3.78-3.87 (m, 2 H), 3.49-3.66 (m, 4 H), 3.30-3.32 (m,
2H, obscured with moisture peak), 2.58-2.79 (m, 2 H), 1.99-2.28 (m, 7 H), 1.34 (d, J=5.4 Hz, 3 H), 1.11 (d, J=5.4 Hz, 3 H).
[1758] The examples in Table 61 were prepared according to the general procedure described for Example 1413 and
1414 using the appropriate amines. When the reaction provided a mixture of diastereomers, the mixture was separated
at the final stage using either preparative chromatography or preparative chiral chromatography. The absolute stereo-
chemistry was not assigned at the newly formed carbon-nitrogen bond
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EXAMPLES 1419 AND 1420

8-((2R,5R)-2-(hydroxymethyl)-5-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile

[1759]
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Intermediate 1419A: tert-butyl(2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy ridin-4-yl)-5-(hydroxyme-
thyl)-2-methylpiperazine-1 -carboxylate

[1760]

[1761] To a stirred solution of tert-butyl (2R,5R)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (100 mg, 0.43
mmol) in acetonitrile (5 mL), were added DIPEA (0.8 mL, 4.34 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl trifluoromethanesulfonate (145 mg, 0.43 mmol) at room temperature. The reaction mixture was heated
at 80 °C for 3 h. The reaction mixture was cooled to room temperature and solvent was removed under reduced pressure
to obtain the crude product, which was purified by flash column chromatography (Column: 12 g silica; Solvent run: 2-3%
MeOH (10% NH4OH in chloroform) to obtain a tert-butyl (2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate (120 mg, 67% yield). LCMS: m/z, 414.2 (M+H); retention
time 1.36 min. [LCMS Method: Column: Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10
mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95), Gradient = 20-100 % B over 2
minute, then a 0.3 minute hold at 100 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Intermediate 1419B: 8-((2R,5R)-2-(hydroxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile.TFA salt

[1762]

[1763] To a solution of tert-butyl (2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-(hy-
droxymethyl)-2-methylpiperazine-1-carboxylate (70 mg, 0.17 mmol) in DCM (4 mL) was added TFA (0.07 mL, 0.85
mmol) at 0 °C. The reaction mixture was stirred at room temperature for 2 h. Solvent was removed under reduced
pressure and dried to afford TFA salt of 8-((2R,5R)-2-(hydroxymethyl)-5-methylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-di-
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hydro-1,5-naphthyridine-2-carbonitrile (48 mg, 69 % yield). LCMS: m/z, 314.2 (M+H); retention time 0.63 min; Column:
Waters Acquity UPLC BEH C18 (2.1 3 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5);
Mobile phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute
hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Examples 1419 and 1420: 8-((2R,5R)-2-(hydroxymethyl)-5-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1764] To a stirred suspension of 8-((2R,SR)-2-(hydroxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile, TFA salt (80 mg, 0.25 mmol) in acetonitrile (5 mL) were added sodium bicarbonate (65
mg, 0.75 mmol) and 1-(1-bromoethyl)-4-(trifluoromethoxy)benzene (69 mg, 0.25 mmol) at room temperature and heated
at 80 °C for 12 h. The reaction mixture was cooled to room temperature and solvent was removed under reduced pressure
to obtain the crude product, which was purified by preparative HPLC (Method: Column: Sunfire C18 (150 X 19) mm, 5
mm, Mobile Phase A: 0.1% DEA in ACN, Mobile Phase B: 0.1% DEA in IPA, Gradient = 0-50 % B over 12 minutes Flow
rate: 20 mL/min) to obtain Example 1419 and 1420.
[1765] Example 1419: (3.2 mg, 2 % yield); LCMS: m/z, 502.3 (M+H); retention time 2.11 min; Column: XBridge BEH
XP C18 (2.1 x 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.14 (m, 1H), 8.10-8.00 (m, 1H), 7.57-7.46 (m,
2H), 7.34 (d, J=8.1 Hz, 2H), 6.00 (s, 1H), 4.79-4.67 (m, 1H), 4.65-4.59 (m, 1H), 3.87-3.77 (m, 1H), 3.77-3.63 (m, 2H),
3.52 (s, 3H), 3.30 (dd, J=2.6, 4.0 Hz, 1H), 3.09 (br d, J=11.2 Hz, 1H), 2.92 (dd, J=3.7, 11.7 Hz, 1H), 2.79-2.70 (m, 1H),
1.25 (d, J=6.4 Hz, 3H), 0.99 (d, J=6.4 Hz, 3H).
[1766] Example 1420: (3.1 mg, 2 % yield). LCMS: m/z, 502.3 (M+H); retention time 2.12 min; Column: XBridge BEH
XP C18 (2.1 x 50 mm), 2.5 mm; Mobile phase A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM
ammonium acetate: acetonitrile (5:95), Gradient = 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min;
Detection: UV at 220 nm. 1H NMR (400 MHz, DMSO-d6) δ ppm 8.19-8.14 (m, 1H), 8.10-8.00 (m, 1H), 7.57-7.46 (m,
2H), 7.34 (d, J=8.1 Hz, 2H), 6.00 (s, 1H), 4.79-4.67 (m, 1H), 4.65-4.59 (m, 1H), 3.87-3.77 (m, 1H), 3.77-3.63 (m, 2H),
3.52 (s, 3H), 3.30 (dd, J=2.6, 4.0 Hz, 1H), 3.09 (br d, J=11.2 Hz, 1H), 2.92 (dd, J=3.7, 11.7 Hz, 1H), 2.79-2.70 (m, 1H),
1.25 (d, J=6.4 Hz, 3H), 0.99 (d, J=6.4 Hz, 3H).

EXAMPLE 1421

8-((2R,SR)-4-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1767]

Intermediate 1421A: tert-butyl (2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-(methoxyme-
thyl)-2-methylpiperazine-1 -carboxylate

[1768]
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[1769] To a stirred suspension of NaH (20 mg, 0.48 mmol, 60% w/w) in THF (4 mL) was added tert-butyl (2R,5R)-
4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-(hydroxymethyl)-2-methylpiperazine-1-carboxylate
(100 mg, 0.24 mmol) at 0 °C. After 5 min, Mel (0.03 mL, 0.48 mmol) was added. The reaction mixture was stirred at
room temperature for 4 h. The reaction was quenched with ice cold water. The reaction mixture was extracted with
EtOAc (2 X 30 mL), dried over anhydrous sodium sulphate and concentrated under reduced pressure to obtain tert-butyl
(2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-(methoxymethyl)-2-methylpiperazine-1-car-
boxylate (100 mg, 97 % yield). LCMS: m/z, 428.4 (M+H); retention time 1.63 min; Column: Waters Acquity UPLC BEH
C18 (2.1 x 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile phase B: 10 mM
ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Tem-
perature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Intermediate 1421B: 8-((2R,5R)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile, TFA salt

[1770]

[1771] To a solution of tert-butyl (2R,5R)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-(meth-
oxymethyl)-2-methylpiperazine-1-carboxylate (80 mg, 0.19 mmol) in DCM (4 mL) was added TFA (0.07 mL, 0.94 mmol)
at 0 °C. The reaction mixture was stirred at room temperature for 2 h. Solvent was removed under reduced pressure
and dried to afford TFA salt of 8-((2R,5R)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (45 mg, 74% yield). LCMS: m/z, 328.2 (M+H); retention time 0.78 min; Column: Waters
Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase A: 10 mM ammonium acetate:acetonitrile (95:5); Mobile
phase B: 10 mM ammonium acetate:acetonitrile (5:95), Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold
at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm.

Example 1421: 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1772] To a stirred suspension of 8-((2R,SR)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile TFA (30 mg, 0.09 mmol) in acetonitrile (5 mL) were added DIPEA (0.5 mL, 0.28 mmol)
and 4,4’-(bromomethylene)bis(fluorobenzene) (26 mg, 0.09 mmol) at room temperature. The reaction mixture was heated
at 80 °C for 14 h. The reaction mixture was cooled to room temperature and the solvent was removed under reduced
pressure to obtain the crude product, which was purified by prep-HPLC (Column: Waters XBridge C18, 150 mm x 19
mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: 0-minute hold at 15% B, 15-55% B over 25 minutes, then
a 5 minute hold at 100% B; Flow Rate: 15 mL/min, column temperature: 25 °C) to afford 8-((2S,5R)-4-(4-(4-fluorophe-
nyl)thiazol-2-yl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (4.3 mg, 6 %
yield). LCMS: m/z, 530.1 (M+H); retention time 1.82 min; [LCMS method: Column: XBridge BEH XP C18 (50 x 2.1) mm,
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2.5 mm; Mobile phase A: 95% water: 5% acetonitrile; 10 mM ammonium acetate; Mobile phase B: 5% water: 95%
acetonitrile; 10 mM ammonium acetate; Flow: 1.1 mL/min; Temp: 50°C; Time (min): 0-3; %B: 0-100%). 1H NMR (400
MHz, DMSO-d6) δ ppm 8.15-8.12 (m, 1H), 8.08-8.04 (m, 1H), 7.62-7.58 (m, 2H), 7.54 (dd, J=5.5, 8,8 Hz, 2H), 7.18-7.14
(m, 2H), 7.13-7.09 (m, 2H), 6.01 (s, 1H), 4.83-4.77 (m, 1H), 4.69 (s, 1H), 3.84-3.77 (m, 1H), 3.75-3.69 (m, 1H), 3.54-3.57
(m, 1 H), 3.52 (s, 3 H), 3.13 (s, 3 H), 3.05-3.09 (m, 1 H), 3.05-3.09 (m, 1H), 2.83-2.80 (m, 1H), 1.02 (d, J= 6.5 Hz, 3H).

EXAMPLE 1422

8-((2S,5R)-4-((4-cyanothiophen-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1773]

[1774] To a solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (0.03 g, 0.101 mmol) in acetonitrile (4 mL) at room temperature were added DIEA (0.039 mL, 0.222 mmol) and
5-(chloromethyl) thiophene-3-carbonitrile (0.016 g, 0.101 mmol). The reaction vessel was capped and heated at 80 °C
overnight. The progress of the reaction was monitored by LC-MS (Acquity UPLC BEH C18 2.1 X 50 mm 1.7 mm column.
0-100% B; 2 minute gradient, 3 minute run time 0.8 mL/min flow rate (Solvent A: 90% water, 10% methanol, 0.1% TFA:
Solvent B: 10% water, 90% methanol, 0.1% TFA). The reaction mixture was concentrated and the residue was redissolved
in methanol and purified by reverse phase HPLC to obtain 8-((2S,5R)-4-((4-cyanothiophen-2-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (6.9 mg, 17% yield). LC-MS: Showed (M+H)
peak at 419; Rt: 1.17 min.
[1775] The crude material was purified via preparative LC/MS with the following conditions: Column: XBridge C18,
200 mm x 19 mm, 5 mm particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile
Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate; Gradient: a zero minute hold at 31% B, 31-71% B
over 20 minutes, then a 4-minute hold at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 °C. The yield of the
product was 6.9 mg, and its estimated purity by LCMS analysis was 96%. Analytical LC/MS was used to determine the
final purity. Conditions for QC were Conditions 1 and 2 as mentioned earlier. 1H NMR (500 MHz, DMSO-d6) δ 8.19-8.13
(m, 1H), 8.11-8.04 (m, 1H), 7.90 (dd, J=7.2, 1.7 Hz, 2H), 7.58-7.48 (m, 3H), 7.00 (s, 1H), 6.12 (s, 1H), 4.34-4.20 (m,
1H), 3.98-3.80 (m, 2H), 3.63-3.53 (m, 2H), 3.47 (br dd, J=7.0, 1.9 Hz, 2H), 3.05 (br dd, J=11.0, 3.1 Hz, 2H), 2.55 (s, 1H),
2.43 (br dd, J=11.4, 3.7 Hz, 1H), 1.16 (dd, J=6.2, 3.5 Hz, 6H).
[1776] The examples in Table 62 were prepared from (R)-7-fluoro-5-methyl-8-(3-methylpiperazin-1-yl)-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile using the general method described in Example 1422.
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EXAMPLES 1439 AND 1440

8-((2S,5R)-4-(1-(4-(cyclopropylmethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile

[1777]

Intermediate 1439A: 4-(cyclopropylmethoxy)benzaldehyde

[1778]

[1779] To a solution of 4-hydroxybenzaldehyde (3 g, 24.57 mmol) in acetonitrile (10 mL) at room temperature were
added (bromomethyl)cyclopropane (3.65 g, 27.0 mmol) and potassium carbonate (6.79 g, 49.1 mmol). The reaction vial
was capped and heated at 80 °C overnight. The progress of the reaction was monitored by LC-MS (Acquity UPLC BEH
C18 2.1 X 50 mm 1.7 mm column. 0-100% B; 2 minute gradient, 3 minute run time 0.8 mL/min flow rate (Solvent A: 90%
water, 10% methanol, 0.1% TFA: Solvent B: 10% water, 90% methanol, 0.1% TFA). The reaction mixture was filtered
and concentrated. The residue was redissolved in dichloromethane and purified by silica gel chromatography using 40
g ISCO column and eluted with hexanes, ethyl acetate gradient (100:0 to 20:80, 500 mL). The required fractions were
concentrated to obtain 4-(cyclopropylmethoxy)benzaldehyde (3.62 g, 20.54 mmol, 84 % yield). LC-MS: (M+H) peak at
177, Rt = 0.9 min.

Intermediate 1439B: 1-(4-(cyclopropylmethoxy)phenyl)propan-1-ol

[1780]
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[1781] To an ice-cold solution of 4-(cyclopropylmethoxy)benzaldehyde (3.2 g, 18.16 mmol) in THF (30 mL) was added
dropwise, ethylmagnesium bromide (7.57 mL, 22.70 mmol) ( M in Et2O). The reaction mixture was stirred at room
temperature for 2 h. The progress of the reaction was monitored by LC-MS (Acquity UPLC BEH C18 2.1 X 50 mm 1.7
mm column. 0-100% B; 2 minute gradient run time 0.8 mL/min flow rate (Solvent A: 100% water, 0.1% TFA: Solvent B:
100% acetonitrile, 0.1% TFA). No starting material was observed. The reaction was quenched with saturated aqueous
NH4Cl. The reaction mixture was diluted with ethyl acetate. The organic phase was washed with water, brine and dried
(MgSO4). The filtrate was rotovapped and residue purified by silica gel chromatography using 40 g ISCO column and
eluted with hexanes, ethyl acetate gradient (100:0 to 0:100, 500 mL). The required fractions were concentrated to obtain
1-(4-(cyclopropylmethoxy)phenyl)propan-1-ol (3.29 g, 15.95 mmol, 88 % yield). 1H NMR (499 MHz, CHLOROFORM-
d) δ 7.28-7.23 (m, 2H), 6.92-6.87 (m, 2H), 4.54 (t, J=6.7 Hz, 1H), 3.81 (d, J=6.8 Hz, 2H), 1.96 (s, 1H), 1.88-1.69 (m, 2H),
1.33-1.25 (m, 1H), 0.91 (t, J=7.4 Hz, 3H), 0.70-0.63 (m, 2H), 0.40-0.33 (m, 2H).

Examples 1439 and 1440: 8-((2S,SR)-4-(1-(4-(cyclopropylmethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile

[1782] To a solution of 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (0.05 g, 0.168 mmol) in acetonitrile (5 mL) at room temperature were added 1-(4-(cyclopropylmethoxy)phe-
nyl)propan-1-ol (0.052 g, 0.252 mmol), (cyanomethyl)trimethylphosphonium iodide (0.082 g, 0.336 mmol) and Hunig’s
base (0.147 mL, 0.841 mmol). The reaction vial was sealed and heated at 110 °C overnight. The progress of the reaction
was monitored by LC-MS (Acquity UPLC BEH C18 2.1 X 50 mm 1.7 mm column. 0-100% B; 2 minute gradient run time
0.8 mL/min flow rate (Solvent A: 100% water, 0.1% TFA: Solvent B: 100% acetonitrile, 0.1% TFA). Some product
formation was observed along with starting material. Next, 1.5 equiv. of the alcohol, 2.0 equiv. phosphonium iodide and
5.0 equiv. DIEA were added and the heating was continued for 16 more hours. LC-MS shows more product. The reaction
mixture was cooled to room temperature, concentrated and the residue was redissolved in DMF. The mixture was filtered
and purified by reverse phase HPLC following the same conditions as mentioned earlier. Fractions containing the product
were combined and dried via centrifugal evaporation to obtain Example 1439 (1.4 mg) and its estimated purity by LCMS
analysis was 100%. Rt = 1.66 min, Obs MS ion: 486.08. Second peak yield of Example 1440 was 1.5 mg, and its
estimated purity by LCMS analysis was 97%. Rt = 1.74 min, Obs MS ion: 486.12. QC conditions 1 and 2. 1H NMR (500
MHz, DMSO-d6) δ 7.88 (d, J=8.8 Hz, 1H), 7.83-7.77 (m, 1H), 6.96 (d, J=8.7 Hz, 2H), 6.62 (d, J=8.5 Hz, 2H), 5.74 (s,
1H), 4.13 (br dd, J=3.2, 1.5 Hz, 1H), 3.54 (d, J=6.9 Hz, 2H), 3.27 (br s, 2H), 3.01 (br dd, J=9.3, 3.1 Hz, 1H), 2.45 (br dd,
J=11.7, 3.2 Hz, 1H), 2.31 (s, 4H), 1.92-1.84 (m, 1H), 1.70-1.58 (m, 1H), 1.30-1.18 (m, 1H), 1.03-0.92 (m, 1H), 0.88 (brd,
J=6.5 Hz, 3H), 0.83 (d, J=6.5 Hz, 3H), 0.42-0.26 (m, 5H), 0.13-0.01 (m, 2H).
[1783] The examples in Table 63 were prepared from 8-((2S,5R)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile using the general method of Examples 1439 and 1440.
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EXAMPLE 1454

8-((2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile

[1784]
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Intermediate 1454A: tert-butyl (2S,5R)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate

[1785]

[1786] To a stirred solution of 4-fluorobenzoyl chloride(1.0 g, 7.14 mmol) in acetonitrile (10 mL) were added DIPEA
(3.74 mL, 21.41 mmol) and HATU (3.53 g, 9.28 mmol) at room temperature. After 30 min., tert-butyl (2S,SR)-2,5-
dimethylpiperazine-1-carboxylate (1.83 g, 8.56 mmol) was added and the reaction mixture was stirred overnight. The
reaction mixture was concentrated under reduced pressure to remove volatiles and the residue dissolved in ethyl acetate
(100 mL) and washed with water (50 mL). The aqueous layer was back extracted with ethyl acetate (100 mL x 2) and
the combined organic layer was washed with brine, dried over anhydrous Na2SO4, concentrated under reduced pressure
to obtain the crude product, which was purified by silica gel chromatography (50-100% EtOAc in petroleum ether; 40 g
column) to afford tert-butyl (2S,SR)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (1.99 g, 83 % yield). LC-
MS: m/z = 337.1 (M+H); retention time 1.62 min. [LCMS Condition: Column: Waters Acquity UPLC BEH C18 (2.1 x 50
mm) 1.7 mm, Mobile phase A: 10 mM NH4OAc:acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc:acetonitrile (5:95),
Gradient = 20-90 % B over 1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min;
Detection: UV at 220 nm].

Intermediate 1454B: tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazine-1-carboxylate

[1787]

[1788] To a stirred solution of methyl titanium triisopropoxide (3.0 mL, 2.97 mmol, 1 M in DCM) in tetrahydrofuran (15
mL) at -78 °C was added ethylmagnesium bromide (6 mL, 5.95 mmol, 1M in THF). After 30 min., a solution of tert-butyl
(2S,5R)-4-(4-fluorobenzoyl)-2,5-dimethylpiperazine-1-carboxylate (500 mg, 1.49 mmol in 5.0 mL THF) was added. The
reaction mixture was stirred for 30 min at -78 °C and then, 1 h at room temperature. The reaction mixture was poured
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into water (100 mL) and extracted with ether (50 mL x 3), the combined organic layer was washed with brine, dried over
anhydrous Na2SO4, concentrated under reduced pressure to obtain the crude product, which was purified by silica gel
chromatography (5-10% ethyl acetate/petroleum ether; 24 g column) to afford tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)cy-
clopropyl)-2,5-dimethylpiperazine-1-carboxylate (425 mg, 82 % yield). LCMS: m/z = 349.2 (M+H); retention time 4.21
min. [LCMS Condition: Column: Kinetex XB-C18 (3 x 75 mm) 2.6 mm; Mobile phase A: 10 mM ammonium formate:
acetonitrile (98:2), Mobile phase B: 10 mM ammonium formate: acetonitrile (2:98), Gradient = 20-100 % B over 4 minutes,
then a 0.6 minute hold at 100 % B; Temperature: 27 °C; Flow rate: 1.0 mL/min; Detection: UV at 220 nm.

Intermediate 1454C: (2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazin-1-ium chloride

[1789]

[1790] To a solution of tert-butyl (2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazine-1-carboxylate (200
mg, 0.57 mmol) in DCM (10 mL) was added 4 N HCl (0.17 mL, 5.74 mmol) (in dioxane) at room temperature. The reaction
mixture was stirred for 3 h. The reaction mixture was evaporated under reduced pressure to obtain the HCl salt of
(2R,5S)-1-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazine (131 mg, 80 % yield). LCMS: m/z = 249.3 (M+H); re-
tention time 1.08 min. [LCMS Condition: Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm) 1.7 mm, Mobile phase
A: 10 mM NH4OAc: acetonitrile (95:5); Mobile phase B: 10 mM NH4OAc: acetonitrile (5:95), Gradient = 20-90 % B over
1.1 minute, then a 0.6 minute hold at 90 % B; Temperature: 50 °C; Flow rate: 0.7 mL/min; Detection: UV at 220 nm].

Example 1454: 8-((2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile

[1791] To a stirred suspension of (2R,5S)-1-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimethylpiperazine hydrochloride (50
mg, 0.17 mmol) in acetonitrile (3 mL) were added DIPEA (0.09 mL, 0.53 mmol) and 6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl trifluoromethanesulfonate (88 mg, 0.26 mmol) at room temperature. The reaction mixture was
heated at 85 °C for 16 h. The reaction mixture was cooled to room temperature, concentrated under reduced pressure
to remove volatiles and the residue was dissolved in ethyl acetate (20 mL), washed with water (15 mL). The aqueous
layer was back extracted with ethyl acetate (20 mL x 2). The combined organic layer was washed with brine, dried over
anhydrous Na2SO4, concentrated under reduced pressure to obtain the crude product, which was purified by preparative
HPLC with the following conditions: Column: Waters XBridge C18, 150 mm x 19 mm, 5 mm particles; Mobile Phase A:
5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: a 0 minute hold at 10% B, 10-45% B over 20 minutes, then a 5-minute hold at 100% B; Flow Rate:
15 mL/min; Column Temperature: 25 °C. Fraction collection was triggered by signals. Fractions containing the product
were combined and dried by centrifugal evaporation to obtain 8-((2S,5R)-4-(1-(4-fluorophenyl)cyclopropyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (3.6 mg, 5 % yield). LCMS: m/z = 432.2
(M+H); retention time 2.1 min. [LCMS Condition: Column: XBridge BEH XP C18 (2.1 x 50 mm), 2.5 mm; Mobile phase
A: 10 mM ammonium acetate: acetonitrile (95:5), Mobile phase B: 10 mM ammonium acetate: acetonitrile (5:95), Gradient
= 0-100 % B over 3 minutes; Temperature: 50 °C; Flow rate: 1.1 mL/min; Detection: UV at 220 nm. 1H NMR (400 MHz,
DMSO-d6) δ ppm 8.12-8.16 (m, 1H), 8.04-8.09 (m, 1H), 7.39-7.50 (m, 2H), 7.15-7.24 (m, 2 H), 6.17 (s, 1H), 3.68-3.82
(m, 1H), 3.48-3.61 (m, 4H), 3.16-3.24 (m, 1H), 2.69-2.84 (m, 2H), 2.36-2.44 (m, 1H), 1.13-1.20 (m, 1 H), 0.98-1.09 (m,
6H), 0.76-0.96 (m, 3H).

BIOLOGICAL ASSAYS

[1792] The pharmacological properties of the compounds of this invention may be confirmed by a number of biological
assays. The exemplified biological assays, which follow, have been carried out with compounds of the invention.



EP 3 814 348 B9

666

5

10

15

20

25

30

35

40

45

50

55

1. In vitro DGK Inhibition Assays

[1793] The DGKα and DGKζ reactions were performed using either extruded liposome (DGKα and DGKζ LIPGLO
assays) or detergent/lipid micelle substrate (DGKα and DGKζ assays). The reactions were carried out in 50 mM MOPS
pH 7.5, 100 mM NaCl, 10 mM MgClx, 1 mM CaClz, and 1 mM DTT (assay buffer). The reactions using a detergent/lipid
micelle substrate also contained 50 mM octyl B-D-glucopyranoside. The lipid substrate concentrations were 11 mM PS
and 1 mM DAG for the detergent/lipid micelle reactions. The lipid substrate concentrations were 2 mM PS, 0.25 mM
DAG, and 2.75 mM PC for the extruded liposome reactions. The reactions were carried out in 150 mM ATP. The enzyme
concentrations for the DGKα and DGKζ were 5 nM
[1794] The compound inhibition studies were carried out as follows: 50 nL droplets of each test compound (top con-
centration 10 mM with 11 point, 3-fold dilution series for each compound) solubilized in DMSO were transferred to wells
of a white 1536 well plate (Coming 3725). A 5 mL enzyme/substrate solution at 2x final reaction concentration was
prepared by combining 2.5 mL 4x enzyme solution (20 nM DGKα or DGKζ (prepared as described below) in assay
buffer) and 2.5 mL of either 4x liposome or 4x detergent/lipid micelle solution (compositions described below) and
incubated at room temperature for 10 minutes. Next, 1 mL 2x enzyme/substrate solution was added to wells containing
the test compound and reactions were initiated with the addition of 1 mL 300 uM ATP. The reactions were allowed to
proceed for 1 hr, after which 2 mL Glo Reagent (Promega V9101) was added and incubated for 40 minutes. Next, 4 mL
Kinase Detection Reagent was added and incubated for 30 minutes. Luminescence was recorded using an EnVision
microplate reader. The percent inhibition was calculated from the ATP conversion generated by no enzyme control
reactions for 100 % inhibition and vehicle-only reactions for 0 % inhibition. The compounds were evaluated at 11 con-
centrations to determine IC50.

4x Detergent/lipid Micelle Preparation

[1795] The detergent/lipid micelle was prepared by combining 15 g phosphatidylserine (Avanti 840035P) and 1 g
diacylglycerol (8008110) and dissolving into 150 mL chloroform in a 2 L round bottom flask. Chloroform was removed
under high vacuum by rotary evaporation. The resulting colorless, tacky oil was resuspended in 400 mL 50 mM MOPS
pH 7.5, 100 mM NaCl, 20 mM NaF, 10 mM MgCl2, 1 mM CaClz, 1 mM DTT, and 200 mM octyl glucoside by vigorous
mixing. The lipid/detergent solution was split into 5 mL aliquots and stored at -80 °C.

4x Liposome Preparation

[1796] The lipid composition was 5 mol% DAG (Avanti 8008110), 40 mol% PS (Avanti 840035P), and 55 mol% PC
(Avanti 850457) at a total lipid concentration of 15.2 mg/mL for the 4x liposome solution. The PC, DAG, and PS were
dissolved in chloroform, combined, and dried in vacuo to a thin film. The lipids were hydrated to 20 mM in 50 mM MOPS
pH 7.5, 100 mM NaCl, 5 mM MgCl2, and were freeze-thawed five times. The lipid suspension was extruded through a
100 nm polycarbonate filter eleven times. Dynamic light scattering was carried out to confirm liposome size (50-60 nm
radius). The liposome preparation was stored at 4 °C for as long as four weeks.

Baculovirus Expression of Human DGKα and DGKζ

[1797] Human DGK-alpha-TVMV-His-pFBgate and human DGK-zeta-transcript variant-2-TVMV-His-pFBgate bacu-
lovirus samples were generated using the Bac-to-Bac baculovirus expression system (Invitrogen) according to the
manufacturer’s protocol. The DNA used for expression of DGK-alpha and DGK-zeta have SEQ ID NOs: 1 and 3, re-
spectively. Baculovirus amplification was achieved using infected Sf9 cells at 1: 1500 virus/cell ratios, and grown for 65
hours at 27 °C post-transfection.
[1798] The expression scale up for each protein was carried out in the Cellbag 50L WAVE-Bioreactor System 20/50
from GE Healthcare Bioscience. 12 L of 2 3 106 cells/mL Sf9 cells (Expression System, Davis, CA) grown in ESF921
insect medium (Expression System) were infected with virus stock at 1:200 virus/cell ratios, and grown for 66-68 hours
at 27 °C post-infection. The infected cell culture was harvested by centrifugation at 2000 rpm for 20 min 4 °C in a
SORVALL® RC12BP centrifuge. The cell pellets were stored at -70 °C until purification.

Purification of human DGK-alpha and DGK-zeta

[1799] Full length human DGKα and DGKζ, each expressed containing a TVMV-cleavable C-terminal Hexa-His tag
sequence (SEQ ID NOs: 2 and 4, respectively) and produced as described above, were purified from Sf9 baculovirus-
infected insect cell paste. The cells were lysed using nitrogen cavitation method with a nitrogen bomb (Parr Instruments),
and the lysates were clarified by centrifugation. The clarified lysates were purified to ~90 % homogeneity, using three



EP 3 814 348 B9

667

5

10

15

20

25

30

35

40

45

50

55

successive column chromatography steps on an ÄKTA Purifier Plus system. The three steps column chromatography
included nickel affinity resin capture (i.e. HisTrap FF crude, GE Healthcare), followed by size exclusion chromatography
(i.e. HiLoad 26/600 Superdex 200 prep grade, GE Healthcare for DGK-alpha, and HiPrep 26/600 Sephacryl S 300_HR,
GE Healthcare for DGK-zeta). The third step was ion exchange chromatography, and differed for the two isoforms.
DGKα was polished using Q-Scpharosc anion exchange chromatography (GE Healthcare). DGKζ was polished using
SP Sepharose cation exchange chromatography (GE Healthcare). The proteins were delivered at concentrations of ≥2
mg/mL. The formulation buffers were identical for both proteins: 50 mM Hepes, pH 7.2, 500 mM NaCl, 10 % v/v glycerol,
1 mM TCEP, and 0.5 mM EDTA.

2. Raji CD4 T cell 1L2 Assay

[1800] A 1536-well IL-2 assay was performed in 4 mL volume using pre-activated CD4 T cells and Raji cells. Prior to
the assay, CD4 T cells were pre-activated by treatment with α-CD3, α-CD28 and PHA at 1.5 mg/mL, 1 mg/mL, and 10
mg/mL, respectively. Raji cells were treated with Staphylococcal enterotoxin B (SEB) at 10,000 ng/mL. Serially diluted
compounds were first transferred to 1536-well assay plate (Corning, #3727), followed by addition of 2 mL of pre-activated
CD4 T cells (final density at 6000 cells/well) and 2 mL of SEB-treated Raji cells (2000 cells/well). After 24 hours incubation
at a 37 °C/5% CO2 incubator, 4 ml of IL-2 detection reagents were added to the assay plate (Cisbio, #641L2PEC). The
assay plates were read on an Envision reader. To assess compound cytotoxicity, either Raji or CD4 T cells were incubated
with the serially diluted compounds. After 24 hours incubation, 4 mL of Cell Titer Glo (Promega, #G7572) were added,
and the plates were read on an Envision reader. The 50 % effective concentration (IC50) was calculated using the four-
parameter logistic formula y = A+((B-A)/(1+((C/x)^D))), where A and B denote minimal and maximal % activation or
inhibition, respectively, C is the IC50, D is hill slope and x represent compound concentration.

3. CellTiter-Glo CD8 T Cell Proliferation Assay

[1801] Frozen naive human CD8 T cells were thawed in RPMI+10 % FBS, incubated for 2 h in 37 °C, and counted.
The 384-well tissue culture plate was coated overnight at 4 °C with 20 ml anti-human CD3 at 0.1 mg/mL in plain RPMI,
which was removed off the plate before 20k/40 mL CD8 T cells with 0.5 mg/ml soluble anti-human CD28 were added to
each well. The compounds were echoed to the cell plate immediately after the cells were plated. After 72 h incubation
at 37 °C incubator, 10 mL CellTiter-glo reagent (Promega catalog number G7570) was added to each well. The plate
was vigorously shaken for 5 mins, incubated at room temperature for another 15 mins and read on Envision for CD8 T
cell proliferation. In analysis, 0.1 mg/mL anti-CD3 and 0.5 mg/mL anti-CD28 stimulated CD8 T cell signal was background.
The reference compound, 8-(4-(bis(4-fluorophenyl)methyl) piperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, at 3 mM was used to set the 100 % range and EC50 was at absolute 50 % to normalize the data.

4. DGK AP1-Reporter Assay

[1802] The Jurkat AP1-luciferase Reporter was generated using the Cignal Lenti AP1 Reporter (luc) Kit from SABio-
sciences (CLS-011L).
[1803] The compounds were transferred from an Echo LDV plate to individual wells of a 384-well plate (white, solid-
bottom, opaque PE CulturPlate 6007768) using an Echo550 instrument. The sample size was 30 nL per well; and one
destination plate per source plate. The cell suspensions were prepared by transferring 40 mL cells (2x 20 mL) to clean
50 mL conical tubes. The cells were concentrated by centrifugation (1200 rpm; 5 mins; ambient temperature). The
supernatant was removed and all cells were suspended in RPMI (Gibco 11875) +10 % FBS to make a 1.353106 cells/ml
concentration. The cells were added manually using a multi-channel pipette, 30 mL/well of cell suspension to a 384-well
TC plate containing the compounds, 4.03104 cells per well. The cell plates were incubated for 20 minutes at 37 °C and
5% CO2.
[1804] During the incubation, anti-CD3 antibody (aCD3) solutions were prepared by mixing 3 mL aCD3 (1.3 mg/mL)
with 10 mL medium [final cone = 0.4 mg/mL]. Next, 1.5 ml aCD3 (1.3 mg/mL) was mixed with 0.5 mL medium [final cone
= 4 mg/ml]. After 20 minutes, 10 mL medium was added to all wells in column 1, wells A to M, and 10 mL aCD3 (4ug/mL)
per well was added in column 1, rows N to P for reference. Then using a multi-channel pipette, 10 mL aCD3 (0.4ug/mL)
per well was added. The aCD3 stimulated +/- compound-treated cells were incubated at 37 °C, 5% CO2 for 6 hours.
[1805] During this incubation period, Steady-Glo (Promega E2520) reagent was slowly thawed to ambient temperature.
Next, 20 mL Steady-Glo reagent per well was added using a multi-drop Combi-dispenser. Bubbles were removed by
centrifugation (2000 rpm, ambient temperature, 10 secs). The cells were incubated at room temperature for 5 minutes.
Samples were characterized by measuring the Relative Light Units (RLU) with an using Envision Plate Reader Instrument
on a luminescence protocol. The data was analyzed using the reference compound, 8-(4-(bis(4-fluorophenyl)methyl)pip-
erazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, to normalize 100 % inhibition.
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5. Murine Cytotoxic T Lymphocyte Assay

[1806] An antigen-specific cytolytic T-cell (CTL) assay was developed to evaluate functionally the ability of DGKα and
DGKζ inhibitors to enhance effector T cell mediated tumor cell killing activity. CD8+ T-cells isolated from the OT-1
transgenic mouse recognize antigen presenting cells, MC38, that present the ovalbumin derived peptide SIINFEKL.
Recognition of the cognate antigen initiates the cytolytic activity of the OT-1 antigen-specific CD8+ T cells.
[1807] Functional CTL cells were generated as follows: OT-1 splenocytes from 8-12 week old mice were isolated and
expanded in the presence of the SIINFEKL peptide at 1 mg/mL and mIL2 at 10 U/mL. After three days, fresh media with
mIL2 U/ml was added. On day 5 of the expansion, the CD8+ T cells were isolated and ready for use. Activated CTL
cells may be stored frozen for 6 months. Separately, one million MC38 tumor cells were pulsed with 1 mg/mL of SIINFEKL-
OVA peptide for 3 hours at 37 °C. The cells were washed (3X) with fresh media to remove excess peptide. Finally, CTL
cells that were pretreated with DGK inhibitors for 1 hour in a 96-well U bottom plate were combined with the antigen
loaded MC38 tumor cells at a 1:10 ratio. The cells were then spun at 700 rpm for 5 min and placed in an incubator
overnight at 37 °C. After 24 hours, the supernatant was collected for analysis of IFN-γ cytokine levels by AlphaLisa
purchased from Perkin Elmer.

6. PHA Proliferation Assay

[1808] Phytohaemagglutinin (PHA)-stimulated blast cells from frozen stocks were incubated in RPMI medium (Gibco,
ThermoFisher Scientific, Waltham, MA) supplemented with 10 % fetal bovine serum (Sigma Aldrich, St. Louis, MO) for
one hour prior to adding to individual wells of a 384-well plate (10,000 cells per well). The compounds were transferred
to individual wells of a 384-well plate and the treated cells are maintained at 37 °C, 5% CO2 for 72 h in culture medium
containing human IL2 (20 ng/mL) prior to measuring growth using MTS reagent [3-(4,5-dimethyl-2-yl)-5-(3-carboxymeth-
oxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium] following manufacturer’s instructions (Promega, Madison, WI). Percent
inhibition was calculated comparing values between IL2 stimulated (0 % inhibition) and unstimulated control (100 %
inhibition). Inhibition concentration (IC50) determinations were calculated based on 50 % inhibition on the fold-induction
between IL2 stimulated and unstimulated treatments.

7. Human CD8 T cells IFN-γ Assay

[1809] Frozen naive human CD8 T cells were thawed in AIM-V media, incubated for 2 h in 37 °C, and counted. The
384-well tissue culture plate was coated overnight at 4 °C with 20 mL anti-human CD3 at 0.05 mg/mL in PBS, which was
removed off the plate before 40,000 cells per 40 microliters CD8 T cells with 0.1 mg/mL soluble anti-human CD28 were
added to each well. The compounds were transferred using an Echo liquid handler to the cell plate immediately after
the cells were plated. After 20 h incubation at 37 °C incubator, 3 microliters per well supernatants transferred into a new
384-well white assay plate for cytokine measurement.
[1810] Interferon-y (IFN-γ was quantitated using the AlphLISA kit (Cat#AL217) as described by the manufacturer
manual (Perkin Elmer). The counts from each well were converted to IFN-y concentration (pg/mL). The compound EC50
values were determined by setting 0.05 mg/mL anti-CD3 plus 0.1 mg/mL anti-CD28 as the baseline, and co-stimulation
of 3 mM of the reference compound, 8-(4-(bis(4-fluorophenyl)methyl) piperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile, with anti-CD3 plus anti-CD28 as 100 % activation.

8. Human CD8 T cells pERK Assay

[1811] Frozen naive human CD8 T cells were thawed in AIM-V media, incubated for 2 h in 37 °C, and counted. The
CD8 positive T cells were added to 384-well tissue culture plate at 20,000 cells per well in AIM-V media. One compound
was added to each well, then bead bound anti-human CD3 and anti-CD28 mAb were added at final concentration of 0.3
mg/mL. The cells were incubated at 37 °C for 10 minutes. The reaction was stopped by adding lysis buffer from the
AlphaLISA Surefire kit. (Perkin Elmer, cat# ALSU-PERK-A). Lysate (5 mL per well) was transferred into a new 384-well
white assay plate for pERK activation measurement.
[1812] Compound EC50 was determined as setting anti-CD3 plus anti-CD28 as baseline, and co-stimulation of 3 mM
8-(4-(bis(4-fluorophenyl)methyl)piperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile with
anti-CD3 plus anti-CD28 as 100 % activation.

9. Human Whole Blood IFN-y Assay

[1813] Human venous whole blood (22.5 mL per well), obtained from healthy donors, was pre-treated with compounds
for one hour at 37 °C in a humidified 95% air/5% CO2 incubator. The blood was stimulated with 2.5 mL anti-human CD3
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and anti-CD28 mAb at a final concentration of 1 mg/mL each for 24 hours at 37 °C. IFN-y in the supernatants was
measured using AlphLISA kit (Cat#AL217).
[1814] Compound EC50 determined as setting anti-CD3 plus anti-CD28 as baseline, and co-stimulation of 3 mM of
the reference compound, 8-(4-(bis(4-fluorophenyl)methyl) piperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, with anti-CD3 plus anti-CD28 as 100 % activation.
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[1815] Table 1 lists in vitro DGK inhibition IC50 activity values measured in the DGKα and DGKζ liposome (LIPGLO)
assays.
[1816] The compounds of the present invention possess activity as an inhibitors) of one or both of the DGKα and
DGKζ enzymes, and therefore, may be used in the treatment of diseases associated with the inhibition of DGKα and
DGKζ activity.

Nucleotide sequence encoding hDGKα-(M1-S735)-Ct-TVMV-His:
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Amino acid sequence of hDGKα-(M1-S735)-Ct-TVMV-His:

Nucleotide sequence encoding hDGKζ-(M1-A928)-transcript variant-2 Ct-TVMV-His:
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Amino acid sequence of hDGKζ-(M1-A928)-transcript variant-2 Ct-TVMV-His:
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Claims

1. A compound of Formula (I):

or a salt thereof, wherein:

R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, C3-4 cycloalkyl substituted with zero to 4 R1a,
C1-3 alkoxy substituted with zero to 4 R1a, -NRaRa, -S(O)nRe, or -P(O)ReRe;
each R1a is independently F, Cl, -CN, -OH, -OCH3, or -NRaRa;
each Ra is independently H or C1-3 alkyl;
each Re is independently C3-4 cycloalkyl or C1-3 alkyl substituted with zero to 4 R1a;
R2 is H, C1-3 alkyl substituted with zero to 4 R2a, or C3-4 cycloalkyl substituted with zero to 4 R2a;
each R2a is independently F, Cl, -CN, -OH, -O(C1-2 alkyl), C3-4 cycloalkyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C3-4 cycloalkyl, C3-4 fluorocycloalkyl, or -NO2;
R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, -CHR4aR4b, or -CR4aR4bR4c;
R4a and R4b are independently:

(i) C1-6 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3,
-SCH3, C1-3 fluoroalkoxy, -NRaRa, -S(O)2Re, or -NRaS(O)2Re;
(ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents inde-
pendently selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, C1-4 hydroxyalkyl, -(CH2)1-2O(C1-3
alkyl), C1-4 alkoxy, -O(C1-4 hydroxyalkyl), -O(CH)1-3O(C1-3 alkyl), C1-3 fluoroalkoxy, -O(CH)1-3NRcRc,
-OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), -P(O)(C1-3 alkyl)2, -S(O)2(C1-3 alkyl), -O(CH2)1-2(C3-6
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cycloalkyl), -O(CH2)1-2(morpholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-
butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, thiophenyl, methylpiperidinyl, and Rd; or
(iii) C1-4 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, aryl, and heter-
oaryl, said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br, -OH,
-CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc,
-NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and C3-6 cycloalkyl;

or R4a and R4b together with the carbon atom to which they are attached form a C3-6 cycloalkyl or a 3- to 6-
membered heterocyclyl, each substituted with zero to 3 Rf;
each Rf is independently F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered het-
erocyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3
substituents independently selected from F, Cl, Br, -OH, -CN, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 alkoxy, C1-3
fluoroalkoxy, and -NRcRc;
R4c is C1-6 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F,
Cl, -OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN;
R4d is -OCH3;
each Rc is independently H or C1-2 alkyl;
Rd is phenyl substituted with zero to 1 substituent selected from F, Cl, -CN, -CH3, and -OCH3;
each R5 is independently -CN, C1-6 alkyl substituted with zero to 4 Rg, C2-4 alkenyl substituted with zero to 4
Rg, C2-4 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted
with zero to 4 Rg, oxadiazolyl substituted with zero to 3 Rg, pyridinyl substituted with zero to 4 Rg, -(CH2)1-2(het-
erocyclyl substituted with zero to 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyl), -(CH2)1-2NRcC(O)O(C1-4 alkyl),
-(CH2)1-2NRcS(O)2(C1-4 alkyl), -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl),
-C(O)NRaRa, or -C(O)NRa(C3-4 cycloalkyl);
each Rg is independently F, Cl, -CN, -OH, C1-3 alkoxy, C1-3 fluoroalkoxy, -O(CH2)1-2O(C1-2 alkyl), or -NRcRc;
m is 1, 2, or 3; and
n is zero, 1, or 2.

2. The compound according to Claim 1 or a salt thereof, wherein:

R1 is H, F, Cl, Br, -CN, C1-3 alkyl substituted with zero to 4 R1a, cyclopropyl substituted with zero to 3 R1a, C1-3
alkoxy substituted with zero to 3 R1a, -NRaRa, -S(O)nCH3, or -P(OXCH3)2;
each R1a is independently F, Cl, or -CN;
each Ra is independently H or C1-3 alkyl;
R2 is H or C1-2 alkyl substituted with zero to 2 R2a;
each R2a is independently F, Cl, -CN, -OH, -O(C1-2 alkyl), cyclopropyl, C3-4 alkenyl, or C3-4 alkynyl;
R3 is H, F, Cl, Br, -CN, C1-2 alkyl, -CF3, cyclopropyl, or -NO2;
R4a and R4b are independently:

(i) C1-4 alkyl substituted with zero to 4 substituents independently selected from F, Cl, -CN, -OH, -OCH3,
-SCH3, C1-3 fluoroalkoxy, and -NRaRa;
(ii) C3-6 cycloalkyl, heterocyclyl, phenyl, or heteroaryl, each substituted with zero to 4 substituents inde-
pendently selected from F, Cl, Br, -CN, -OH, C1-6 alkyl, C1-3 fluoroalkyl, -CH2OH, -(CH2)1-2O(C1-2 alkyl),
C1-4 alkoxy, -O(C1-4 hydroxyalkyl), -O(CH)1-2O(C1-2 alkyl), C1-3 fluoroalkoxy, -O(CH)1-2NRcRc,
-OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -NRcRc, -NRaS(O)2(C1-3
alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), -P(O)(C1-2 alkyl)2, -S(O)2(C1-3 alkyl), -O(CH2)1-2(C3-4
cycloalkyl), -O(CH2)1-2(morpholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-
butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, thiophenyl, methylpiperidinyl, and Rd; or
(iii) C1-3 alkyl substituted with one cyclic group selected from C3-6 cycloalkyl, heterocyclyl, phenyl, and
heteroaryl, said cyclic group substituted with zero to 3 substituents independently selected from F, Cl, Br,
-OH, -CN, C1-3 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy, -OCH2CH=CH2, -OCH2C≡CH, -NRcRc,
-NRaS(O)2(C1-3 alkyl), -NRaC(O)(C1-3 alkyl), -NRaC(O)O(C1-4 alkyl), and C3-4 cycloalkyl;

or R4a and R4b together with the carbon atom to which they are attached, form a C3-6 cycloalkyl or a 3- to 6-
membered heterocyclyl, each substituted with zero to 3 Rf;
each Rf is independently F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2 fluoroalkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, or a cyclic group selected from C3-6 cycloalkyl, 3- to 6-membered het-
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erocyclyl, phenyl, monocyclic heteroaryl, and bicyclic heteroaryl, each cyclic group substituted with zero to 3
substituents independently selected from F, Cl, Br, -OH, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-3 alkoxy, C1-2
fluoroalkoxy, and -NRcRc;
R4c is C1-4 alkyl or C3-6 cycloalkyl, each substituted with zero to 4 substituents independently selected from F,
Cl, -OH, C1-2 alkoxy, C1-2 fluoroalkoxy, and -CN;
and each R5 is independently -CN, C1-5 alkyl substituted with zero to 4 Rg, C2-3 alkenyl substituted with zero
to 4 Rg, C2-3 alkynyl substituted with zero to 4 Rg, C3-4 cycloalkyl substituted with zero to 4 Rg, phenyl substituted
with zero to 3 Rg, oxadiazolyl substituted with zero to 3 Rg, pyridinyl substituted with zero to 3 Rg, -(CH2)1-2(het-
erocyclyl substituted with zero to 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyl), -(CH2)1-2NRcC(O)O(C1-4 alkyl),
-(CH2)1-2NRcS(O)2(C1-4 alkyl), -C(O)(C1-4 alkyl), -C(O)OH, -C(O)O(C1-4 alkyl), -C(O)O(C3-4 cycloalkyl),
-C(O)NRaRa, or -C(O)NRa(C3-4 cycloalkyl).

3. The compound according to claim 1 or a salt thereof, wherein:

R1 is H, Cl, Br, -CN, or -OCH3;
R2 is -CH3;
R3 is H, F, Cl, Br, -CN, -CH3, cyclopropyl, or -NO2;
R4 is -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, or -CHR4aR4b;
R4a is phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydrobenzo[b][1,4]diox-
inyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl, benzoxazinonyl,
indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyranyl, quinolinyl, or
naphthyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2,
-OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3,
-C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(OXCH3)2, -S(O)2CH3, -OCH2(cyclopro-
pyl), -OCH2CH2(cyclopropyl), -OCH2CH2(morpholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl,
acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, phenyl, fluorophenyl,
cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl;
R4b is:

(i) -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, cyclopropyl, -CH2(cyclohexyl), or -CH2(cyclopropyl-oxadiazolyl);
or
(ii) phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxa-
zolyl, oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydroben-
zo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl,
benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothi-
opyranyl, quinolinyl, or naphthyridinyl, each substituted with zero to 3 substituents independently selected
from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3,
-OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2,
-P(OXCH3)2, -S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopropyl), -OCH2CH2(morpholinyl), cyclopro-
pyl, cyanocyclopropyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahy-
dropyranyl, morpholinyl, phenyl, fluorophenyl, cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl;

or R4a and R4b together with the carbon atom to which they are attached form cyclopropyl substituted with
fluorophenyl;
each R5 is independently -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2CN,
-CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2, -CH2OCH3, -CH2OCH2CH3, -CH2OCHF2,
-CH2OCH2CH2OCH3, -CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -C(O)C(CH3)2,
-CH2(hydroxyazetidinyl), -CH2(morpholinyl), -CH2(methylpiperazinyl), -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2,
-C(O)NH2, -C(O)NH(cyclopropyl), -C(O)O(cyclopropyl), cyclopropyl, phenyl, methyloxadiazolyl, or methylpyrid-
inyl; and
m is 1 or 2.

4. The compound according to claim 1 or a salt thereof, wherein:
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R4 is -CH2R4a, -CD2R4a, or -CH2CH2R4a; and
R4a is phenyl, pyridinyl, tetrahydropyranyl, benzoxazinyl, benzo[d][1,3]dioxolyl, benzoxazinonyl, indazolyl, in-
dolyl, or quinolinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2, -OCF3,
-C(O)CH3, -C(O)OC(CH3)3, -N(CH3)2, cyanocyclopropyl, and phenyl.

5. The compound according to claim 1 or a salt thereof, wherein:

R4 is -CHR4aR4b, -CDR4aR4b, or -CH2CHR4aR4d;
R4a is phenyl, pyridinyl, dihydrobenzofuranyl, benzodioxolyl, isoxazolyl, naphthyridinyl, quinolinyl, or thiazolyl,
each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH, -CH3, -CF3, -OCH3,
-OCHF2, -OCF3, -C(O)OH, -C(O)OCH3, and cyclopropyl;
R4b is -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, cyclopropyl, -CH2(cyclohexyl), or -CH2(cyclopropyl-oxadiazolyl); and
R4d is -OCH3.

6. The compound according to claim 1 or a salt thereof, wherein:

R4 is -CHR4aR4b or -CHR4bCH2R4a;
R4a and R4b are independently phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isox-
azolyl, isothiazolyl, oxazolyl, oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyra-
nyl, dihydrobenzo[b][1,4]dioxinyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl,
benzoxazinyl, benzoxazinonyl, indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahy-
drothiopyranyl, quinolinyl, or naphthyridinyl, each substituted with zero to 3 substituents independently selected
from F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3,
-OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(OXCH3)2,
-S(O)2CH3, -OCH2(cyclopropyl), -OCH2CH2(cyclopropyl), -OCH2CH2(morpholinyl), cyclopropyl, cyanocyclo-
propyl, methylazetidinyl, acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholi-
nyl, phenyl, fluorophenyl, cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl.

7. The compound according to claim 1 or a salt thereof, wherein:

R4 is -CHR4aR4b:
R4a is phenyl or pyridinyl, each substituted with zero to 2 substituents independently selected from F, Cl, Br,
-CN, -CH3, and -OCF3; and
R4b is phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, tetrazolyl, thiadiazolyl, thiazolyl, triazolyl, thiophenyl, tetrahydropyranyl, dihydrobenzo[b][1,4]diox-
inyl, dihydrobenzo[b][1,4]dioxepinyl, dihydrobenzofuranyl, benzo[d]isoxazolyl, benzoxazinyl, benzoxazinonyl,
indazolyl, indolyl, benzo[d][1,3]dioxolyl, pyrazolo[1,5-a]pyridinyl, dioxidotetrahydrothiopyranyl, quinolinyl, or
naphthyridinyl, each substituted with zero to 3 substituents independently selected from F, Cl, Br, -CN, -OH,
-CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2,
-OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3,
-C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(OXCH3)2, -S(O)2CH3, -OCH2(cyclopro-
pyl), -OCH2CH2(cyclopropyl), -OCH2CH2(morpholinyl), cyclopropyl, cyanocyclopropyl, methylazetidinyl,
acetylazetidinyl, (tert-butoxycarbonyl)azetidinyl, triazolyl, tetrahydropyranyl, morpholinyl, phenyl, fluorophenyl,
cyanophenyl, thiophenyl, fluorophenyl, and methylpiperidinyl.

8. The compound according to claim 1 or a salt thereof, having the structure:
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wherein:

(i) R5a is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, cyclopropyl,
-C(O)NH(cyclopropyl), or phenyl, and R5b, R5c, and R5d are each H;
(ii) R5a is cyclopropyl, R5b is H, R5c is cyclopropyl, and R5d is H;
(iii) R5b is -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OH, -C(O)OCH3, -C(O)C(CH3)2, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2,
-C(CH3)OH)CH(CH3)2, -C(O)NH(cyclopropyl), -C(O)O(cyclopropyl), or methyloxadiazolyl, and R5a, R5c, and
R5d are each H;
(iv) R5b is -CH3 or methylpyridinyl, R5c is -CH3, and R5a and R5d are each H;
(v) R5a is -CH3, -CH2CH3, -CH(CH3)2, -CH2OH, or -CH2OCH3, R5c is -CH3, and R5b and R5d are each H; or
(vi) R5a is -CH3, R5b is -CH3 or -CH2OCF2, and R5c and R5d are each H;
(vii) R5a is -CH3, R5c is -CH2CH3, -CH2CN, -CH2OH, -CH2OCH3, -CH2OCH2CH3, -CH2OCH2CH2OH3,
-CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -CH2(morpholinyl), -CH2(hydroxyaze-
tidinyl), or -CH2(methylpiperazinyl), and R5b and R5d are each H; or
(viii) R5a is -CH2CH3, R5c is -CH2CH3 or -CH2OCH3, and R5b and R5d are each H.

9. The compound according to claim 4 or a salt thereof, wherein:

R1 is Cl, -CN, or -OCH3;
R2 is -CH3; and
R3 is H, F, Cl, or -CN.

10. The compound according to claim 1 or a salt thereof, having the structure:

wherein:

R1 is -CN;
R2 is -CH3;
R3 is H, F, or -CN;
R4 is:
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or

11. The compound according to claim 1 or a salt thereof, wherein said compound is: 8-(4-(bis(4-fluorophenyl)methyl)-
3-(hydroxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1-2); 8-((2S,5R)-
4-(bis(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (3); 8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (4); 4-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (5); 8-((2R,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (6); 4-((2R,5S)-4-(bis(4-
fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-car-
bonitrile (7); 8-(4-(bis(4-fluorophenyl) methyl)-3-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (8); 4-(4-(bis(4-fluorophenyl)methyl)-3-(fluoromethyl)piperazin-1 -yl)-6-bromo-1 -methyl-2-
oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (9); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (10); (S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopro-
pylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (11); (S)-8-(4-(bis(4-fluor-
ophenyl)methyl)-3-isopropylpiperazin--yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (12);
(S)-4-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
dine-3-carbonitrile (13); 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (14); 4-(4-(bis(4-fluorophenyl)methyl)-3-(hydroxymethyl)piper-
azin-1 -yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (15-16); 4-(4-(bis(4-fluorophe-
nyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carboni-
trile (17); 8-((2S,5R)-4-(bis(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (18); 8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-
bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (19); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-
2,5-dimethylpiperazin-1-yl)-7-cyclopropyl-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (20);
8-((2S,SR)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (21); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5,7-dime-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (22); 8-(4-(bis(4-fluorophenyl)methyl)-2-cyclopropylpiper-



EP 3 814 348 B9

721

5

10

15

20

25

30

35

40

45

50

55

azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (23-24); 8-((2S,5R)-4-(bis(4-chlorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (25);
8-((2S,5R)-4-(bis(4-chlorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (26); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)piperazine-2-carboxylate (27); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (28); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiper-
azin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (29); (R)-8-(4-(bis(4-fluorophe-
nyl)methyl)-3-methylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (30); (R)-
4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo- 1-methyl-2-oxo- 1,2-dihydro- 1,5-naphthyridine-
3-carbonitrile (31); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (32); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (33); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-
fluoro-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (34); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (35); (S)-8-(4-(bis(4-fluorophe-
nyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (36); (S)-
4-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-
3-carbonitrile (37); (S)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (38); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl) piperazine-2-carboxylate (39-40); 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxamide (41-42); 8-(4-(bis(4-fluorophenyl)methyl)-3-cyanopi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (43); 8-(4-(bis(4-fluorophenyl)methyl)-3-
cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (44-45); 1-(bis(4-fluorophe-
nyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxam-
ide (46-48); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyrid-
in-4-yl)piperazine-2-carboxylate (49); methyl 1-(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-di-
hydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (50-51); 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-
1-methyl-2-oxo- 1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (52); 1-(bis(4-fluorophenyl)methyl)-
4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (53-54); 1-(bis(4-
fluorophenyl)methyl)-4-(6-cyano-1-methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid
(55); 1-(bis(4-fluorophenyl)methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxamide (56); 1-(bis (4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl)piperazine-2-carboxamide (57-58); 1-(bis(4-fluorophenyl) methyl)-4-(6-bromo-3-cyano-1-methyl-2-oxo-
1,2-dihydro- 1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxamide (59); 1-(bis(4-fluorophenyl)methyl)-N-
cyclopropyl-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl) piperazine-2-carboxamide (60-61);
isopropyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-
carboxylate (62-63); isopropyl 1-(bis(4-fluorophenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridin-4-yl)piperazine-2-carboxylate (64-65); methyl (S)-1-(bis(4-fluorophenyl) methyl)-4-(6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (66); methyl 4-(6-cyano-1-methyl-2-oxo-1,2-dihy-
dro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)piperazine-2-carboxylate (67-68);
methyl 4-(6-cyano-1-methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)piperazine-2-carboxylate (69-70); methyl 4-(6-cyano-1-methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)-1-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)piperazine-2-carboxylate (71-72); methyl 1-(bis(4-fluor-
ophenyl)methyl)-4-(6-cyano-1 -methyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate
(73); methyl 1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-3-fluoro- 1-methyl-2-oxo-1,2-dihydro- 1,5-naphthyridin-4-
yl)piperazine-2-carboxylate (74-75); methyl 1-(bis(4-fluorophenyl)methyl)-4-(3-chloro-6-cyano-1-methyl-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (76-77); 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxypro-
pan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (78-79); 8-(4-(bis(4-fluorophe-
nyl)methyl)-3-(2-fluoropropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(80-81); 8-(4-(bis(4-fluorophenyl)methyl)-3-methyl-5-(2-methylpyridin-4-yl) piperazin-1 -yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (84); 8-(4-(bis(4-fluorophenyl)methyl)-3-isobutyrylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (86-87); 8-(4-(bis(4-fluorophenyl)methyl)-3-(2-hydroxy-3-meth-
ylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (88-89); 8-(4-(bis(4-fluor-
ophenyl)methyl)-3-(2-fluoro-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile, TFA (90-91); 8-(4-(bis(4-fluorophenyl)methyl)-3-(methoxymethyl)piperazin-1 -yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (92-93); methyl 1-(bis(4-chlorophenyl)methyl)-4-(6-cyano-3-fluoro-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (94-95); methyl 1-(bis(4-chlorophenyl) me-
thyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (96-97); (R)-
8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-7-bromo-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
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2-carbonitrile (98); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (99); 8-(4-(bis (4-fluorophenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-7-chloro-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (100-101); (R)-4-(4-(bis(4-chlorophenyl)methyl)-3-meth-
ylpiperazin-1 -yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (102); (R)-8-(4-(bis(4-chlo-
rophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (103);
(R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile, dimethylformamide (104); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-methylpiperazin-1-yl)-7-chloro-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile, dimethylformamide (105); cyclopropyl 1-(bis(4-fluorophenyl)me-
thyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (106-107); 8-((2S,5R)-
4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (108-109); 6-bromo-4-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-
2,5-dimethylpiperazin-1-yl)-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (110); 8-((2S,5R)-4-((4-
fluoro-2-methoxyphenyl)4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (111-112); methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (113); methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicy-
ano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl) piperazine-2-carboxylate (114); methyl 4-(bis(4-fluorophe-
nyl)methyl)-1-(6-bromo-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (115);
methyl 4-(bis(4-fluorophenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1 ,5-naphthyridin-4-yl)piperazine-
2-carboxylate (116-117); 4-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-6-bromo- 1-methyl-2-
oxo- 1,2-dihydro- 1,5-naphthyridine-3-carbonitrile (118); 8-((2R,5S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (119);
8-((2R,5S)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (120); 8-((2S,5R)-4-((4-fluoro-2-methoxyphenyl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(121-122); 8-(4-(bis(4-fluorophenyl) methyl)-2,3-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyri-
dine-2-carbonitrile (123-124); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2-isopropyl-5-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (125); 8-(4-(bis(4-fluorophenyl)methyl)-3-(5-methyl-1,3,4-
oxadiazol-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (126); (S)-8-(4-(bis(4-
fluorophenyl)methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (127); (S)-
8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (128); 8-((2S)-4-((4-fluoro-2-methoxyphenyl)4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (129-130); 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (131); 8-((2R,5R)-4-(bis(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(132); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (133); (S)-8-(4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (134); (R)-8-(4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (135); methyl 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (136-137); 4-(bis(4-fluorophenyl) methyl)-
1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylic acid (138); 4-(bis(4-fluoroph-
enyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazine-2-carboxam-
ide (139-140); 4-(bis(4-fluorophenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipera-
zine-2-carboxamide (141-142); 8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (143-144); 8-(4-(bis(4-fluorophenyl)methyl)-2-cyanopiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (145); 8-(4-(bis(4-fluorophenyl)methyl)-2-(hydroxymethyl)piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (146-148); 8-(4-(bis(4-fluorophenyl)methyl)-
2-(fluoromethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (149-151); 8-(4-(bis(4-
fluorophenyl)methyl)-2,5-dicyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(152-153); 8-(4-(bis(4-fluorophenyl)methyl)-2-phenylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (154-156); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (157); 4-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-6-bromo-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (158); 8-((2S,5R)-4-(bis(4-fluor-
ophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(159); 4-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-1-methyl-2-oxo-1,2-dihydro-1,5-naph-
thyridine-3-carbonitrile (160); 8-((2S,5R)-4-(bis(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-ni-
tro-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (161); methyl 4-(bis(4-fluorophenyl)methyl)-1-(3-bromo-6-cy-
ano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazine-2-carboxylate (162); 8-(4-(bis(4-fluorophenyl)me-
thyl)-3,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (163); (R)-8-(4-(bis(4-
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chlorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (167);
(R)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (168); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (169); (R)-8-(4-(bis(4-fluorophenyl) methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (170); 8-(4-(bis(4-fluorophenyl)methyl)-3,3-dimethylpiperazin-1 -yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (171); (R)-8-(4-(bis(4-fluorophenyl)methyl)-3-ethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (172); (R)-8-(4-(bis(4-fluorophenyl)methyl)-
3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (173); (R)-8-(4-(bis(4-fluor-
ophenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (174);
(R)-8-(4-(bis(4-fluorophenyl) methyl)-3-ethylpiperazin-1-yl)-7-chloro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (175); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (176); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-7-chloro-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (177); (R)-8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiper-
azin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (178); (R)-8-(4-(bis(4-chlorophe-
nyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (179); (R)-
8-(4-(bis(4-chlorophenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (180); (R)-8-(4-(bis(4-fluorophenyl)methyl)-2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (181); 8-[(2S,SR)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (182); 8-[(2S,5R)-4-[(4-fluorophenyl)phenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (183-184); 8-[(2S,5R)-4-[1-(4-fluoro-2-
methoxyphenyl)-2,2-dimethylpropyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (185-186); 8-[(2S,SR)-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (187); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-fluoropyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (188);
8-[(2S,5R)-4-[(4-chlorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro- 1,5-naphthyridine-2-carbonitrile (189-190); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (191-192); 8-[(2S,5R)-4-[(4-
fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (193-194); 8-[(2S,5R)-4-[(4-chlorophenyl)(6-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (195-196); (8-[(2S,5R)-4-[(4-fluorophenyl)(pyridin-
2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (197-198);
8-[(2S,5R)-4-[(5-chloropyridin-2-yl)4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (201-202); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-chloropyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (201-202); 8-[(2S,5R)-4-[(4-
fluorophenyl)(6-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (203-204); 8-[(2S,5R)-4-[(2-ethoxypyridin-3-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (205-206); 8-[(2S,5R)-4-[(4-fluorophenyl)[2-(pro-
pan-2-yloxy)pyridin-3-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (207-208); 8-[(2S,5R)-4-[(4-fluorophenyl)(2-methoxypyridin-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (209-210); 8-[(2S,5R)-4-[(5-chloropyridin-2-yl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (211-212);
8-[(2S,5R)-4-[(4-chlorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (213-214); 8-[(2S,5R)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (215-216); 7-chloro-
8-[(2S,5R)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (217-218); 3-chloro-4-{4-[(4-fluorophenyl)(phenyl) methyl]piperazin-1-yl}-6-methoxy-1-me-
thyl-1,2-dihydro-1,5-naphthyridin-2-one (219-220); 8-[(2S,5R)-2,5-dimethyl-4-{phenyl[4-(trifluoromethoxy)phe-
nyl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (221-222); 8-[(2S,SR)-4-[(4-
fluorophenyl)(3-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (223-224); 8-[(2S,5R)-4-[(4-chlorophenyl)(2-ethyl-4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (225-226); 8-[(2S,SR)-4-[(2-ethyl-4-fluorophenyl)(4-
fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(227-228); 8-[(2S,5R)-4-[(2-ethoxy-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (229-230); 4-[(2S,5R)-4-[(4-chlorophenyl)(2-ethyl-4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (231-232);
4-[(2S,5R)-4-[(2-ethyl-4-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-
dihydro-1,5-naphthyridin-2-one (233-234); 4-[(2S,5R)-4-[(2-ethylphenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (235-236); 8-[(2S,5R)-4-(diphenylmethyl)-2,5-
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dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (237); 4-[(2S,5R)-4-[(4-fluor-
ophenyl) (phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one
(238-239); 4-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-
1,2-dihydro-1,5-naphthyridin-2-one (240); 4-[(2S,SR)-4-[bis(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-
methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-one (241); 8-[(2S,5R)-4- {[2-(difluoromethyl)-4-fluorophenyl]me-
thyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (242); 8-[(2S,5R)-4-
{[2-fluoro-4-(trifluoromethoxy)phenyl] methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (243); 8-[(2S,5R)-4-[(4-chloro-2-hydroxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (244); 8-[(2S,SR)-4-[(2-hydroxyphenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (245); 8-[(2S,5R)-2,5-dimethyl-
4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (246);
8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridino-2-carbonitrile (247); 8-[(2S,5R)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (248); 8-[(2S,SR)-4-[(3-fluorophenyl)(4-
fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(249); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (250); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (251); 8-[(2S,SR)-4-[(4-fluorophenyl)(4-
methylphenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile
(252); 8-[(2S,5R)-4-[(4-cyano-2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (253); 8-[(2S,5R)-4-{[2-fluoro-6-(trifluoromethyl)phenyl]methyl}-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (254); 8-[(2S,5R)-4-[(2-fluoro-6-methylphe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (255);
8-[(2S,5R)-4-[1-(2,6-difluorophenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (256); 8-[(2S,5R)-4-[bis(3-chlorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (257); 8-[(2S,SR)-4-[bis(2-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (258); 8-[(2S,5R)-4-[(2-chlorophenyl)(phenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (259); 8-[(2S,5R)-
4-[(2-chloro-6-cyanophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (260); 8-[(2S,SR)-4-[(2-chloro-6-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (261); 8-[(2S,5R)-4-[(2,5-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (262); 8-[(2S,5R)-4-[(2,6-dichlorophenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (263); 8-[(2S,SR)-4-ben-
zyl-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (264); 8-[(2S,5R)-
4-[(2,6-dimethylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile (265); 8-[(2S,SR)-4-[(2-chloro-3,6-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (266); 8-[(2S,5R)-4-[(4-cyano-2,6-difluorophenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (267); 8-[(2S,5R)-4-[(4-chloro-2,6-dif-
luorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (268);
8-[(2S,5R)-4-[(2-cyano-6-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridine-2-carbonitrile (269); 8-[(2S,SR)-4-[bis(3-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (270); 8-[(2S,5R)-4-[(2,6-difluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (271); 8-[(2S,SR)-4-[(2,6-difluorophe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (272);
8-[(2S,5R)-4-[(2,6-difluorophenyl) (phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile, TFA (273); 8-[(2S,5R)-4-[(2,6-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (274); 8-[(2S,5R)-4-[(2,6-difluorophe-
nyl)(4-fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (275); 8-[(2S,5R)-4-[(2,3-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (276); 8-[(2S,5R)-4-[(2,4-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (277); 8-[(2S,5R)-2,5-dimethyl-4-{[6-(trifluoromethyl)py-
ridin-2-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (278); 8-[(2S,5R)-2,5-
dimethyl-4-{[2-methyl-6-(trifluoromethyl)pyridin-3-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (279); 8-[(2S,5R)-4-{[2-methoxy-6-(trifluoromethyl) pyridin-4-yl]methyl}-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (280); 8-[(2S,5R)-4- {[2-chloro-6-(trifluor-
omethyl)pyridin-3-yl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (281); 8-[(2S,5R)-4-[(3-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (282); 8-[(2S,5R)-4-[(2,4-difluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-
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yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (283); 8-[(2S,5R)-4-[(2-fluorophenyl)(4-fluorophe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (284);
8-[(2S,5R)-4-[(2-fluorophenyl)(phenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (285); 8-[(2S,SR)-4-[(2,3-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (286); 8-[(2S,5R)-4-[(2-fluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (287); 8-[(2S,SR)-4-[(3,5-difluorophe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (288);
8-[(2S,5R)-4-[(3,5-difluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (289); 8-[(2S,5R)-4-[(3,5-difluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (290); 8-[(2S,SR)-4-[(3,4-difluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (291); 8-[(2S,5R)-4-[(3-fluor-
ophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (292);
8-[(2S,5R)-4-[(3-fluorophenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (293); 8-[(2S,5R)-4-[(4-fluorophenyl)[4-(trifluoromethyl)phenyl]methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (294); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-
methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(295); 8-[(2S,SR)-4-[(3-fluorophenyl)(phenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (296); 8-[(2S,SR)-4-[(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (297); 8-((2S,5R)-4-((4-chlorophenyl)(4-cyanophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (298); 8-[(2S,5R)-4-[(4-chlo-
rophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (299); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (300); 8-[(2S,SR)-4-[bis(4-methylphenyl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (301); 8-((2S,5R)-4-((4-chlorophe-
nyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (302); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (303); 8-((2S,5R)-4-((2-fluorophenyl)(4-fluorophenyl) methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (304); 8-((2S,5R)-4-((2-fluorophe-
nyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile (305); 8-((2S,SR)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (306); 8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (307); 8-((2S,SR)-4-(1-(4-fluorophe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (308-309);
8-((2S,5R)-4-((4-cyanophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile, TFA salt (310-311); 8-((3R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-3-methylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (312-313); 8-((3R)-4-((4-chlorophenyl)(2-meth-
ylpyrimidin-5-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(314); 8-((3R)-4-((4-fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile (315-316); 8-((3R)-4-((4-fluorophenyl)(pyrimidin-5-yl)methyl)-3-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (317-318); 8-((3R)-4-((4-chlorophe-
nyl) (pyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (319-320); 8-((3R)-4-((2-(tert-butyl)pyrimidin-4-yl)(4-fluorophenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (321); 8-((2S,5R)-4-((4-cyanophenyl)(p-tolyl)methyl)-2,5-
dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (322); 8-((2S,5R)-
4-((4-chlorophenyl)(4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (323-324); 7-fluoro-8-((2S,5R)-4-((4-fluorophenyl)(4-(trifluoromethyl) phe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (325-326);
8-((2S,5R)-4-((4-cyanophenyl)(4-fluorophenyl) methyl)-2,5-dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (327-328); 8-((2S,5R)-4-((2,6-difluorophenyl)(4-fluorophenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (329 and 336); 7-
fluoro-8-((2S,5R)-4-((3-fluorophenyl) (4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (330-331); 7-fluoro-8-((2S,5R)-4-((4-fluorophenyl)(p-tolyl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (332); 7-fluoro-8-((2S,5R)-4-((2-fluor-
ophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (333-334); 7-fluoro-8-((2S,5R)-4-((4-fluorophenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (335); 8-((2S,5R)-4-(1-(2,4-difluorophenyl)propyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (337-339); 8-[(2S,5R)-5-ethyl-2-me-
thyl-4-[(pyridin-2-yl)[4-(trifluoromethoxy)phenyl] methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
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ine-2-carbonitrile (340-341); 8-((2S,5R)-5-ethyl-2-methyl-4-(pyridin-2-yl(4-(trifluoromethoxy)phenyl) methyl)piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (342-343); 8-((2S,5R)-4-(1-(3,4-difluorophe-
nyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (344);
8-((2R,5S)-2,5-dimethyl-4-(1-(4-(trifluoromethyl)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (345-346); 8-((2S,5R)-4-(1-(2,4-difluorophenyl) propyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (347-349); 8-((2S,5R)-4-((5-ethylpyridin-2-yl)(3-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (350-351);
8-((2S,5R)-4-(2-methoxy-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (352); 8-((2S,5R)-4-(1-(5-chloro-2,3-dihydrobenzofuran-7-yl)propyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (353 and 356-357); 8-((2S,5R)-4-((5-ethylpy-
ridin-2-yl)(3-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (354); 8-((2S,5R)-4-((3-chlorophenyl)(5-ethylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (355); 8-((2S,5R)-4-((4-fluorophenyl)(tetrahydro-2H-pyran-2-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (358-359);
8-((2S,SR)-4-((4-cyanophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (360-361); 8-((2S,5R)-4-((4-chlorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (362 and 364); 8-((2S,SR)-
4-((4-chlorophenyl)(5-methylpyridin-2-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (363-365); 8-((2S,5R)-4-((3,4-difluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (366); 8-((2S,5R)-4-((6-fluoropyridin-2-
yl)(4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (367-368); 8-((2S,5R)-4-((3-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (369); 8-((2S,5R)-4-((3-fluorophenyl)(5-(trifluorome-
thyl)pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(370-371); 8-((2S,5R)-4-((3-chlorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (372); 8-((2S,SR)-4-((3-chloro-4-methylphenyl)(5-methylpyridin-
2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (373 and
380); 8-((2S,SR)-4-((3-fluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (374 and 379); 8-((2S,5R)-4-((3,4-difluorophenyl)(pyridin-2-yl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (375-376); 8-((2S,5R)-2,5-dimethyl-
4-(pyridin-2-yl(4-(trifluoromethoxy)phenyl) methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (377-378); 8-((2S,5R)-4-((4-chlorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (381 and 382); 8-((2S,SR)-4-((4-fluorophenyl)(pyridazin-3-yl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (383-384);
8-((2S,5R)-4-((4-chlorophenyl)(2-methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (385); 8-((2S,5R)-4-((4-fluorophenyl) (5-fluoropyridin-3-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (386); 8-((2S,5R)-4-((4-fluor-
ophenyl)(tetrahydro-2H-pyran-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (387-388); 8-((2S,5R)-4-((4-fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (389); 8-((2S,SR)-4-((3-fluorophenyl)(6-methyl-
pyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (390);
8-((2S,5R)-4-((5-fluoropyridin-3-yl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (391); 8-((2S,5R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (392); 8-((2S,5R)-4-((4-fluorophenyl)(pyrimidin-5-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (393-394);
8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (395); 8-((2S,SR)-4-((4-chlorophenyl)(pyrimidin-4-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (396-397); 8-((2S,SR)-4-((3-chlorophe-
nyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-car-
bonitrile (398); 8-((2S,SR)-4-((3-chloro-4-methylphenyl)(5-methylpyridin-2-yl) methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (399); 8-((2S,5R)-4-((4-fluorophenyl)(5-fluoropyridin-
3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (400);
8-((2S,SR)-4-((4-fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (401); 8-((2S,5R)-4-((4-fluorophenyl)(pyrimidin-4-yl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (402); 8-((2S,5R)-4-((4-chlorophe-
nyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(403); 8-((2S,5R)-4-((3-fluorophenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (404); 8-((2S,5R)-2,5-dimethyl-4-(pyridin-2-yl(4-(trifluoromethoxy) phenyl)me-
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thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (405); 8-((2S,5R)-4-((4-fluorophe-
nyl)(2-methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (406); 8-((2S,SR)-4-(bis(5-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (407); 8-((2S,5R)-4-((2-(tert-butyl)pyrimidin-4-yl)(4-fluorophenyl)methyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (408-409); 8-((2S,5R)-
4-((4-fluorophenyl)(2-methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (410); 8-((2S,SR)-4-(1-(3,4-difluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (411); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethyl)phenyl)
ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (412); 8-((3R)-4-((4-
chlorophenyl)(2-methylpyrimidin-5-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (413-414); 8-((2S,5R)-4-((4-fluorophenyl)(5-fluoropyridin-3-yl)methyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (415); 8-((2S,SR)-4-((5-fluoropyridin-3-yl)(p-
tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (416);
8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (417); 8-((2S,5R)-5-ethyl-4-((4-fluorophenyl)(2-methylpyrimidin-4-yl)methyl)-2-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (418-419); 8-((2S,SR)-5-ethyl-
4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (420-421); 8-((2S,5R)-4-((4-chlorophenyl) (pyridin-2-yl)methyl)-5-ethyl-2-methylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (422-423); 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophe-
nyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile and 7-fluoro-
8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (424-425); 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (426-427); 8-((2S,5R)-4-(1-(4-fluorophenyl)ethyl-1-d)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (428-429); 8-((2S,5R)-2,5-
dimethyl-4-((2,4,6-trifluorophenyl)methyl-d2)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (430); 8-((2S,SR)-4-(1-(2-fluoro-4-(trifluoromethyl)phenyl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (431); 8-((2S,5R)2,5-dimethyl-4-(1-(2,4,6-trifluorophe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (432); 8-((2S,5R)-4-(1-(2-
chloro-4-fluoro-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (433); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (434); 8-((2S,5R)-2,5-dimethyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (435-436); 8-((2S,5R)-4-(1-(2-
fluoro-4-(trifluoromethoxy) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (437, 439, and 442); 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (438 and 440-441); 8-((2S,5R)-4-((4-
chlorophenyl)(6-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (443); 8-((2S,5R)-4-((5-fluoropyridin-2-yl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (444); 8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-6-
yl)(3-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(445); 8-((2S,5R)-4-((4-chlorophenyl)(4-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (446); 8-((2S,5R)-4-((4-chlorophenyl)(2,3-dihydrobenzo[b][1,4]dioxin-5-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (447);
8-((2S,5R)-4-((4-chlorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (448); 8-((2S,5R)-4-((4-fluorophenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (449); 8-((2S,5R)-2,5-dimethyl-4-((6-
methylpyridin-2-yl)(p-tolyl)methyl) piperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(450); 8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (451); 8-((2S,5R)-4-((4-cyanophenyl)(5-
methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (452-453); 8-((2S,5R)-2,5-dimethyl-4-((5-methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (454, 457); 8-((2S,5R)-4-((4-fluorophenyl)(4-methylpyridin-2-yl)methyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (455-456); 8-((2S,5R)-
4-((4-chlorophenyl)(4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (458-459); 8-((2S,SR)-2,5-dimethyl-4-((4-methylpyridin-2-
yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (460-461);
8-((2S,SR)-4-((5-fluoropyridin-2-yl)(4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (462, 466, 468); 8-((2S,5R)-4-((4-cyanophenyl)(5-fluoropyridin-2-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (463-464);
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8-((2S,5R)-4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)(5-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,64hydro-1,5-naphthyridine-2-carbonitrile (465, 467); 8-((2S,5R)-4-((3,4-dihydro-2H-ben-
zo[b][1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (469); 8-((2S,5R)-4-((3-fluorophenyl)(6-methylpyridin-2-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (470); 8-((2S,SR)-4-((4-fluorophenyl)(6-
fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(471); 8-((2S,5R)-4-((4-fluorophenyl)(4-fluoropyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (472-474); 8-((2S,SR)-2,5-dimethyl-4-((1-methyl-1H-indazol-4-yl)me-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (475); 8-((2S,5R)-4-((6-fluoropyrid-
in-2-yl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(476, 478-479); 8-((2S,5R)-4-(cyclopropyl(2-fluoro-4-(trifluoromethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (480-481); 8-((2S,SR)-5-ethyl-4-(1-(4-methoxyphe-
nyl)ethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (482-483);
8-((2S,5R)-4-((4-fluorophenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (484); 8-((2S,5R)-2,5-dimethyl-4-((4-methylpyridin-2-yl)(p-tolyl)methyl) piper-
azin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (485); 8-((2S,5R)-4-(1-(2-chloro-4,5-difluor-
ophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (486);
8-((2S,SR)-4-(1-(2-chloro-4-fluoro-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (487); 8-((2S,SR)-2,5-dimethyl-4-(1-(2,4,6-trifluorophenyl)ethyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (488-489, 555); 8-[(2S,5R)-4-[2-fluoro-1-(4-fluorophe-
nyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (556);
8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxyethyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (557-558); 8-((2S,SR)-4-(1-(4-fluorophenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (559-560); 8-((2S,5R)-4-(2-(4-fluorophenyl)-2-
methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (561);
8-((2S,SR)-4-(4-(1-cyanocyclopropyl)benryl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (567); 8-((2S,SR)-4-((1-ethyl-1H-benzo[d]imidazol-7-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (568-569); 7-(difluoromethyl)-8-((2S,SR)-4-(2-fluoro-
4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile (570); 8-((2S,5R)-4-(3-(dimethylamino)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (573); 8-((2S,5R)-4-(1-(4-fluorophenyl)propyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (574-575); 8-((2S,SR)-4-(2-cyano-4-(trifluoromethoxy) ben-
ryl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (581); 8-((2S,5R)-2,5-
dimethyl-4-(2,2,2-trifluoro-1-(4-fluorophenyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-
carbonitrile (582-583); 8-((2S,5R)-4-(3-cyano-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (584); 8-((2S,5R)-4-(4-fluoro-3-(trifluoromethoxy)benzyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (585); 8-((2S,5R)-2,5-dime-
thyl-4-(3-(trifluoromethoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(586); 8-((2S,5R)-4-(4-(tert-butyl)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (587); 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (588); 8-((2S,SR)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (589); 8-((2S,5R)-4-(4-(difluor-
omethoxy)-2-fluorobenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (590); 8-((2S,5R)-4-(2-fluoro-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (591); 8-((2S,5R)-4-(1-(2,6-difluoro-4-hydroxyphenyl)-2,2,2-trifluoroethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (592); 8-((2S,5R)-4-(2-bromo-
4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (593); 8-((2S,5R)-4-(3-isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (594); 8-((2S,SR)-4-(2-isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (595); 8-((2S,5R)-4-((1-ethyl-3-fluoro-1H-indol-4-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (596); 8-((2S,5R)-4-(4-fluoro-2-isopropoxy-
benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (598); 8-((2S,5R)-
4-(3-ethoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (599);
8-((2S,5R)-4-(2-methoxy-5-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (601); 8-((2S,5R)-4-(4-isopropylbenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (602); 8-((2S,5R)4-(4-chlorobenzyl)-2,5-dimethylpiperazin-1 -yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (603); 8-((2S,5R)-2,5-dimethyl4-((1-methyl-1H-indol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (606); 8-((2S,5R)-4-(2-chlo-



EP 3 814 348 B9

729

5

10

15

20

25

30

35

40

45

50

55

ro-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (607); 8-((2S,5R)-2,5-dimethyl-4-(2-methyl-4-(trifluoromethoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (608); 8-((2S,5R)-2,5-dimethyl-4-(4-(trifluoromethoxy)benzyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (609); 8-((2S,5R)-4-(3-fluoro-4-(trifluorometh-
oxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (610);
8-((2S,SR)-4-(3-chloro-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (611); 8-((2S,5R)-2,5-dimethyl-4-((tetrahydro-2H-pyran-4-yl)methyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (623); 8-((2S,SR)-4-(2-fluoro-4-(trifluoromethoxy)ben-
zyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (624); 8-((2S,5R)-2,5-
dimethyl-4-(2,2,2-trifluoro-1 -(2-fluoro-4-hydroxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridine-2-carbonitrile (625); 8-((2S,5R)-2,5-dimethyl-4-(2,2,2-trifluoro-1 -(4-hydroxyphenyl)ethyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (626); 8-((2S,5R)-4-(1-(2,6-difluoro-4-hydroxyphenyl)-
2,2,2-trifluoroethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(627-628); 8-((2S,5R)-4-(3-bromo-4-(trifluoromethoxy)benzyl)-2,5-dimethylpiperazin-1 - yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (629); tert-butyl 8-{[(2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]methyl}-3,4-dihydro-2H-1,4-benzoxazino-4-carboxylate (630);
8-[(2S,SR)-4-[(4-acetyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (631); 8-[(2S,SR)-2,5-dimethyl-4-(2-phenylethyl)piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (632); 8-[(2S,5R)-2,5-dimethyl-4-[2-(4-methylphe-
nyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (633); 8-[(2S,5R)-4-[(3,4-dihy-
dro-2H-1,4-benzoxazin-8-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (634); 8-[(2S,5R)-2,5-dimethyl-4-[(4-methyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-5-yl)methyl]piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (635); 8-[(2S,5R)-2,5-dimethyl-4-{1-[6-(trif-
luoromethyl)pyridin-2-yl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(636-637); 8-[(2S,5R)-2,5-dimethyl-4-[1-(quinolin-5-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (638-639); 8-[(2S,5R)-4-[1-(5-fluoropyridin-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (640-641); 8-[(2S,5R)-2,5-dimethyl-4-{1-[5-(trifluoromethyl)pyri-
din-2-yl]ethyl} piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile (642-643); 8-[(2S,5R)-
4-[1-(5-methoxypyridin-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (644-645); 8-[(2S,5R)-4-[1-(4-cyclopropyl-1,3-thiazol-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (646-647); 8-[(2S,SR)-2,5-dimethyl-4-[1-(5-methyl-1,2-oxazol-3-
yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (648-649); 8-[(2S,5R)-2,5-
dimethyl-4-[1-(quinoxalin-6-yl) ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(650-651); 8-[(2S,5R)-4-{1-[4-(difluoromethoxy)phenyl]ethyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (652-653); 8-[(2S,SR)-4-[1-(2,2-difluoro-2H-1,3-benzodioxol-5-yl)ethyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (654-655); 8-[(2S,5R)-4-[(4-
chlorophenyl)(2,2-difluoro-2H-1,3-benzodioxol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (656-657); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methoxyphenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (658-659); 8-[(2S,5R)-4-[(4-
fluorophenyl)(3-methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (660-661); 8-[(2S,5R)-4-[(4-fluorophenyl) [4-(morpholin-4-yl)phenyl]methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (662-663); 8-[(2S,SR)-4-[(4-fluorophenyl)[2-(mor-
pholin-4-yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(664-665); 8-[(2S,5R)-4- {[4-(difluoromethyl) phenyl](4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (666-667); 8-[(2S,SR)-4-[(2,2-difluoro-2H-1,3-benzodioxol-4-
yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(668-669); 8-[(2S,5R)-4-[(4-chlorophenyl) (phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (670-671); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(morpholin-4-yl)phenyl]methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (672-673); 8-[(2S,SR)-4-[(4-
fluorophenyl)(pyrazin-2-yl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (674-675); 8-[(2S,SR)-4-[(4-fluorophenyl)(pyrimidin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (676-677); 8-[(2S,5R)-4-[(4-fluorophenyl)[6-(trifluoromethyl)py-
ridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(678-679); 8-[(2S,5R)-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (680-681); 8-[(2S,5R)-4-[(2,4-difluorophenyl)(pyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (682-683);
8-[(2S,5R)-4-[(2,4-difluorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridine-2-carbonitrile (684-685); 8-[(2S,5R)-4-[(3-fluorophenyL)(5-methoxypyridin-2-yl)methyl]-
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2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (686-687); 8-[(2S,5R)-
4-[(4-fluorophenyl)(3-methanesulfonylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (688-689); 8-[(2S,5R)-4-[(3-fluorophenyl)[5-(propan-2-yloxy)pyridin-2-yl]methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (690-691); 8-[(2S,5R)-4-[(4-
fluorophenylX2,4,6-trifluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (692-693); 8-[(2S,5R)-4-[(4-fluorophenyl)({pyrazolo[1,5-a]pyridin-7-yl})methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (694-695); 8-[(2S,5R)-4-{[6-(difluorome-
thyl)pyridin-2-yl](4-fluorophenyl)methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (696-697); 8-[(2S,5R)-4-[(4-fluorophenyl)({pyrazolo[1,5-a]pyridin-3-yl))methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (698-699); 8-((2S,5R)-4-((4-cyclopropylthia-
zol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5, 6-dihydro-1, 5-naphthyridine-2-car-
bonitrile (700-701); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (702-703); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-
imidazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(704-705); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (706-707); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-4-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (708); 8-[(2S,5R)-
4-[(4-fluorophenyl)(1,3-oxazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (709-710); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,3-thiazol-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (711-712); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-
imidazol-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(713-714); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (715-716); 8-[(2S,SR)-4-[(4-fluorophenyl)(1,3-oxazol-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (717-718); 8-[(2S,SR)-4-[(4-
fluorophenyl)(1,2-thiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (719-720); 8-[(2S,SR)-4-[(4-fluorophenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (721-722); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-4-yl)(4-fluor-
ophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(723-724); 8-[(2S,5R)-4-[(1-cyclopropyl-1H-pyrazol-4-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (725-726); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-5-yl)(4-
fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(727-728); 8-((2S,5R)-4-((5-cyclopropylisoxazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (729-730); 8-((2S,5R)-4-((5-(tert-butyl)isoxazol-3-yl)(4-fluoroph-
enyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (731-732);
8-((2S,5R)-4-((4-fluorophenylX5-methylisoxazol-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (733-734); 8-((2S,5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (735-736);
8-[(2S,5R)-4-[(3-tert-butyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (737-738); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(oxan-4-yl)-1,2,4-ox-
adiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(739-740); 8-[(2S,5R)-4-[(4-fluorophenyl)[3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (741-742); 8-[(2S,5R)-4-([3-(difluoromethyl)-1,2,4-
oxadiazol-5-yl](4-fluorophenyl)methyl } -2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-
2-carbonitrile (743-744); 8-[(2S,5R)-4-[(4-fluorophenyl) (3-methyl-1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (745-746); 8-[(2S,5R)-4-[(4-fluorophe-
nyl)[3-(propan-2-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (747-748); 8-[(2S,5R)-4-[(4-fluorophenyl) [3-(morpholin-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (749-750); 8-[(2S,5R)-
4-[(4-fluorophenyl)[3-(1-methylpiperidin-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (751-752); 8-[(2S,SR)-4-[(3-ethyl-1,2,4-oxadiazol-5-yl)(4-fluor-
ophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(753-754); 8-[(2S,5R)-4-[(4-fluorophenyL)(1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (755); tert-butyl 3-(5-{[(2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-di-
hydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl](4-fluorophenyl)methyl)-1,2,4-oxadiazol-3-yl)azetidine-1-
carboxylate (756-757); 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)[4-(trifluoromethoxy)phenyl]methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (758-759); 8-[(2S,5R)-4-[(4-
bromophenyl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (760-761); 8-((2S,SR)-4-((5-cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorophenyl)me-
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thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (762-763);
8-((2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (764-765); 8-((2S,5R)-4-((5-cyclopropyl-4H-1,2,4-triazol-3-yl)(4-
fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(766-767); 8-((2S,5R)-4-((3-cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (768-769); 8-((2S,5R)-4-((1-(tert-butyl)-1H-
tetrazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (770-771); 8-((2S,5R)-4-((4-fluorophenyl)(5-isopropyl-1,3,4-thiadiazol-2-yl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (772-773); 8-((2S,5R)-4-((5-cyclopropyl-
1,3,4-thiadiazol-2-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (774-775); 8-((2S,5R)-4-((4-cyclopropyloxazol-2-ylX4-fluorophenyl) methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (776-777); 8-[(2S,SR)-4-[(4-tert-butyl-1,3-
oxazol-2-yl)(4-fluorophenyl) methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (778-779); 8-((2S,5R)-4-(1-(2,6-difluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (780-781); 8-[(2S,5R)-4-[1-(4-fluorophenyl)ethyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (782-783); 8-[(2S,SR)-2,5-dimethyl-
4-[1-(4-methylphenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(784-785); 4-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-
1-yl]ethyl)benzoic acid (786-787); 8-[(2S,5R)-2,5-dimethyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (788); 8-[(2S,SR)-4-[1-(4-bromophenyl)ethyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (789-790); 8-[(2S,SR)-
4-[1-(4-chlorophenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbo-
nitrile (791-792); methyl 4-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-
dimethylpiperazin-1-yl]ethyl)benzoate (793-794); methyl 3-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]ethyl}benzoate (795-796); 8-[(2S,5R)-4-[1-(2-fluorophenyl) ethyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (797-798); 8-[(2S,5R)-
4-[1-(5-methoxypyridin-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-
dicarbonitrile (799-800); 8-[(2S,5R)-2,5-dimethyl-4-{1-[4-(trifluoromethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (801-802); 8-[(2S,5R)-2,5-dimethyl-4-[1-(5-methyl-1,2-oxazol-
3-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (803-804); 8-[(2S,5R)-
4-[bis(4-chlorop henyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (805); 8-[(2S,5R)-4-[bis(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (806); 8-[(2S,SR)-4-[(4-fluorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (807-808); 8-[(2S,5R)-4-[(2-ethylphenyl)(4-
fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(809-810); 8-[(2S,5R)-4-[(4-ethylphenyl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2,7-dicarbonitrile (811-812); 8-[(2S,5R)-4-[(3,5-difluorophenyl)(phenyl)methyl]-2,5-dimeth-
ylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (813-814); 8-[(2S,5R)-4-[(4-fluor-
ophenyl) (6-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (815-816); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (817-818); 8-[(2S,5R)-4-[(4-chlorophenyl)(3-fluoro-
pyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(819 and 822); 8-[(2S,5R)-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (820-821); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluorophenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (823-824);
8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (825-826); 8-[(2S,5R)-4-[(4-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (827-828); 8-[(2S,5R)-
4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (829-830); 8-[(2S,5R)-4-[(2-chloro-4-fluorophenyl)(5-methylpyridin-2-yl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (831-832); 8-[(2S,SR)-
4-[(5-fluoropyridin-2-yl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (833); 8-[(2S,5R)-4-[(4-chlorophenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (834-835); 8-[(2S,5R)-4-[(4-fluorophenyl)[5-(trifluorome-
thyl)pyridin-2-yl] methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (836-837); 8-[(2S,5R)-4-[(4-fluorophenyl)(4-methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (838-839); 8-[(2S,5R)-4-[(3-fluorophenyl)[5-(trifluorome-
thyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarboni-
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trile (840-841); 8-[(2S,5R)-4-[(4-fluorophenylXpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1 - yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (842-843); 8-[(2S,5R)-4-[(4-fluorophenyl)[6-(trifluoromethyl)pyridin-2-
yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (844-845);
8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (846-847); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-5-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (848-849);
8-[(2S,5R)-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (850-851); 8-[(2S,5R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-4-yl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (852-853); 8-[(2S,5R)-
4-[(4-fluorophenyl)(1,2-thiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyri-
dine-2,7-dicarbonitrile (854-855); 8-[(2S,5R)-4-[(4-fluorophenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (856-857); 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thi-
azol-4-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-di-
carbonitrile (858-859); 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (860-861); 8-[(2S,5R)-4-[(3-tert-butyl-
1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2,7-dicarbonitrile (862-863); 8-[(2S,5R)-4-[(4-fluorophenyl)(5-methyl-1,2-oxazol-3-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (864-865); 8-[(2S,SR)-4-[(5-tert-
butyl-1,2-oxazol-3-yl) (4-fluorophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2,7-dicarbonitrile (866-867); 8-[(2S,SR)-4-[(5-cyclopropyl-1,2-oxazol-3-yl)(4-fluorophenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (868-869); 8-[(3R)-4-[bis(4-
methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(870); 8-[(3R)-4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (871); 8-[(3R)-4-[(4-chlorophenyl)(4-cyanophenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (872-873); 8-[(3R)-4-[(3,5-difluorophenyl) (phe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (874-875);
8-[(3R)-4-[(2-ethylphenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (876-877); 8-[(3R)-4-[(4-fluorophenyl)(phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (878-879); 8-[(3R)-4-[(3-fluorophenyl)(4-fluorophenyl)me-
thyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (880-881); 8-[(3R)-
4-[(2-fluorophenyl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (882-883); 8-[(3R)-4-[(4-ethylphenyl)(4-fluorophenyl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (884-885); 8-[(3R)-4-[(4-chlorophenyl)(phenyl)methyl]-3-meth-
ylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (886-887); 8-[(3R)-4-[(4-fluoroph-
enyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (888-889); 8-[(3R)-4-[(3-fluoropyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (890 and 892); 8-[(3R)-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)me-
thyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (891 and 893);
8-[(3R)-4-[(4-fluorophenyl) (2-methoxypyridin-3-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (894-895); 8-[(3R)-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (896-897); 8-[(3R)-4-[(5-
fluoropyridin-2-yl) (4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (898-899); 8-[(3R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (900-901); 8-[(3R)-4-[(4-fluorophenyl)(5-fluoropyridin-2-
yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (902-903);
8-[(3R)-4-[(4-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (904); 8-[(3R)-4-[(4-fluorophenyl)(6-methylpyridin-2-yl)methyl]-3-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (905-906); 8-[(3R)-4-[(4-chlorophenyl)(4-
methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(907); 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (908); 8-[(3R)-4-[(4-chlorophenylX3-fluoropyridin-2-yl) methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (909); 8-[(3R)-4-[(4-fluorophenyl)[4-(trif-
luoromethyl)phenyl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (910); 8-[(3R)-4-[(3-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1 -yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile (911); 8-[(3R)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (912); 8-[(3R)-4-[(4-chlorophenyl)
(3-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (913); 8-[(3R)-4-[(4-fluorophenyl)[4-(trifluoromethyl) phenyl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
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5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (914); 8-[(3R)-4-[(4-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (915); 8-[(3R)-4-[(4-fluoroph-
enyl)(3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (916-917); 8-[(3R)-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (918-919); 8-[(3R)-4-[(4-cyanophenylX4-fluorophenyl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (920); 8-[(3R)-4-[(4-fluorophenyl)[6-(trif-
luoromethyl) pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (921-922); 8-[(3R)-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (923); 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophenyl)methyl]-
3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (924); 8-[(3R)-4-[(3-fluor-
ophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile (925); 8-[(3R)-4-[(3-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (926-927); 8-[(3R)-4-[(3-chlorophenyl) (5-methylpyridin-2-yl)me-
thyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (928-929); 8-[(3R)-
4-[(4-chlorophenyl)(5-chloropyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2,7-dicarbonitrile (930-931); 8-[(3R)-4-[(5-chloropyridin-2-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (932-933); 8-[(3R)-4-[(2,2-dimethyl-2,3-dihydro-1-
benzofuran-7-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2,7-dicarbonitrile (934-935); 8-[(3R)-4-[(5-chloropyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (936-937); 8-[(3R)-4-[(2-chloro-4-fluorophenyl)(5-meth-
ylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(938); 8-[(3R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-4-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (939-940); 8-[(3R)-4-[(4-chlorophenyl)(2,2-difluoro-2H-1,3-
benzodioxol-5-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile
(941-942); 8-[(3R)-4-[(4-fluorophenyl)(pyrazin-2-yl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (943); 8-[(3R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-3-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (944-945); 8-[(3R)-4-[(2,4-difluorophenyl)(4-
fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(946-947); 8-[(3R)-4-[(3-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (948-949); 8-[(3R)-4-[1-(2,6-difluorophenyl)ethyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (950-951); 5-methyl-8-[(3R)-3-me-
thyl-4-[1-(4-methylphenyl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (952-953);
8-[(3R)-4-[1-(4-cyanophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile (954-955); 8-[(3R)-4-[1-(3,4-difluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (956); 8-[(3R)-4-[1-(4-fluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (957 and 959); 5-methyl-8-[(3R)-3-methyl-
4-{ 1-[4-(trifluoromethoxy)phenyl]ethyl} piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (958
and 962); 5-methyl-8-[(3R)-3-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (960-961); 5-methyl-8-[(3R)-3-methyl-4-[1-(pyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (963 and 965); 5-methyl-8-[(3R)-3-methyl-4-[1-(6-methylpyridin-2-
yl) ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (964); 5-methyl-8-[(3R)-3-methyl-
4-(1-[2-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (966 and
968); 5-methyl-8-[(3R)-3-methyl-4-[1-(6-methylpyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (967); 8-[(3R)-4-[1-(2,4-difluorophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7- dicarbonitrile (969-970); 5-methyl-8-[(3R)-3-methyl-4- {1-[3-(trifluoromethyl)phenyl]ethyl}
piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (971-972); 4-{1-[(2R)-4-(3,6-dicyano-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-1-yl]ethyl}benzoic acid (973-974); 8-[(3R)-4-[1-(4-
bromophenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(974-975); 8-[(3R)-4-[1-(2,5-dimethylphenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (976-977); 8-[(3R)-4-[1-(4-chlorophenyl) ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (978-979); methyl 4-{ 1-[(2R)-4-(3,6-dicyano- 1-methyl-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-1-yl]ethyl}benzoate (980-981); methyl 3-{1-[(2R)-4-(3,6-dicyano-
1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-1-yl]ethyl)benzoate (982-983); 8-[(3R)-4-[(2-
chloro-6-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbon-
itrile (984); 8-[(3R)-4-[(2,4-difluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2,7-dicarbonitrile (985); 5-methyl-8-[(3R)-3-methyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-6-oxo-5,6-
dihydro-1,5-naphthyridine-2,7-dicarbonitrile (986); 8-[(3R)-4-[(3,4-difluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (987); 5-methyl-8-[(3R)-3-methyl-4-[(6-methylpyrid-
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in-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (988); 8-[(3R)-4-[(6-cyanopyri-
din-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (989); 5-
methyl-8-[(3R)-3-methyl-4-[(pyridin-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (990); 5-methyl-8-[(3R)-3-methyl-4-{[6-(trifluoromethyl)pyridin-2-yl]methyl}piperazin-1-yl]-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (991); 5-methyl-8-[(3R)-3-methyl-4-[(quinolin-2-yl)methyl]piperazin-1-yl]-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (992); 8-[(3R)-4-[(2-chloro-4-fluorophenyl)methyl]-3-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (993); 8-[(3R)-4-({[1,1’-biphenyl]-4-
yl}methyl)-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (994); 8-[(3R)-
4-[(4-fluoro-3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile (995); 8-[(3R)-4-[(3,4-dichlorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2,7-dicarbonitrile (996); 8-[(3R)-4-[(2-chlorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (997); 5-methyl-8-[(3R)-3-methyl-4-[(pyridin-3-yl)methyl]piperazin-
1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (998); 5-methyl-8-[(3R)-3-methyl-4-{[2-(trifluorometh-
oxy)phenyl]methyl} piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (999); 8-[(3R)-4-[(3,5-
dimethylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(1000); 8-[(3R)-4-[(5-fluoro-2-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (1001); 8-[(3R)-4-[(3-fluoro-4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1002); 5-methyl-8-[(3R)-3-methyl-
4-{ [3-(trifluoromethyl)phenyl]methyl } piperazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile
(1003); 8-[(3R)-4-({[1,1’-biphenyl]-3-yl}methyl)-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2,7-dicarbonitrile (1004); 8-[(3R)-4-[(3-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2,7-dicarbonitrile (1005); 8-[(3R)-4-[(2-fluoro-5-methylphenyl)methyl]-3-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1006); 5-methyl-8-[(3R)-3-methyl-4-[(4-methyl-
phenyl) methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1007); 5-methyl-8-[(3R)-3-
methyl-4-([3-(trifluoromethoxy)phenyl]methyl)piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarboni-
trile (1008); 8-[(3R)-4-[(2-cyanophenyl) methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2,7-dicarbonitrile (1009); 8-[(3R)-4-[(3-fluoro-2-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1010); 8-[(3R)-4-[(4-chlorophenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1011); 5-methyl-8-[(3R)-3-methyl-4-[(3-methyl-
phenyl) methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1012); 8-[(3R)-4-[(4-tert-
butylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile
(1013); 5-methyl-8-[(3R)-3-methyl-4-{[2-(triftuoromethyl)phenyl]methyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2,7-dicarbonitrile (1014); 8-[(3R)-4-[(4-chloro-3-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1015); 8-[(3R)-4-[(4-fluorophenyl)(1-methyl-1H-pyrazol-4-
yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1016-1017);
8-[(3R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (1018-1019); 8-[(3R)-4-[(4-fluorophenyl)(1,3-oxazol-4-yl)methyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1022-1023); 8-[(3R)-4-[(4-fluor-
ophenyl)(1,3-thiazol-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicar-
bonitrile (1024-1025); 8-[(3R)-4-[(4-fluorophenyl)(1-methyl-1H-imidazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1026-1027); 8-[(3R)-4-[(4-fluorophenyl)(1,2-thiazol-4-
yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1028); 8-[(3R)-
4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2,7-dicarbonitrile (1029-1030); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-2,5-di-
ethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1031); 8-[(2S,SR)-4-[bis(4-chlo-
rophenyl) methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1032);
8-[(2S,5R)-4-[(4-chlorophenylX5-fluoropyridin-2-yl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1033-1034); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-2,5-diethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1035-1036); 8-[(2S,SR)-2,5-diethyl-
4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl] piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-car-
bonitrile (1037-1038); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl] methyl]piperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1039-1040); 8-[(2S,SR)-2,5-diethyl-4-[(3-fluoroph-
enyl)(5-fluoropyridin-2-yl)methyl] piperazin-1 -yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1041-1042); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)(pyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1043-1044); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)[6-(trifluorome-
thyl)pyridin-2-yl]methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1045-1046);
8-[(2S,5R)-2,5-diethyl-4-[(3-fluorophenyl)(5-methoxypyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1047-1048); 8-[(2S,5R)-2,5-diethyl-4-[1-(4-fluorophenyl)ethyl]piperazin-1-yl]-
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5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1049-1050); 8-[(2S,5R)-2,5-diethyl-4- (1-[4-(trifluor-
omethyl)phenyl] ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1051-1052);
8-[(2S,5R)-2,5-diethyl-4-{1-[4-(trifluoromethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1053-1054); 8-[(2S,SR)-4-[1-(2,4-difluorophenyl)ethyl]-2,5-diethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1055-1056); 8-[(2S,5R)-2,5-diethyl-4-{1-[2-fluoro-4-(trifluor-
omethoxy)phenyl]propyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1057-1058);
8-[(2S,SR)-2,5-diethyl-4-{1-[4-(trifluoromethoxy)phenyl]propyl)piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1059-1060); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl) methyl]piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1061); 8-[(2S,SR)-4-[(2,4-difluorophenyl)methyl]-2,5-di-
ethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1062); 8-[(2S,5R)-4-[(2,2-difluoro-
2H-1,3-benzodioxol-5-yl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1063); 8-[(2S,SR)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-2,5-diethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1064-1065); 8-[(2S,SR)-4-[(4-cyclopropyl-1,3-thia-
zol-2-yl)(4-fluorophenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (1066-1067); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl)(1,3-oxazol-4-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1068-1069); 8-[(2S,5R)-2,5-diethyl-4-[(4-fluorophenyl) (1,3-thiazol-4-
yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1070-1071); 8-[(2S,SR)-2,5-
diethyl-4-[(4-fluorophenyl)(1,2-oxazol-3-yl) methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1072-1073); 8-[(2S,5R)-4-[(5-cyclopropyl-1,2-oxazol-3-yl)(4-fluorophenyl)methyl]-2,5-diethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1074-1075); 8-[(2S,5R)-4-benzyl-5-ethyl-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1076); 8-[(2S,5R)-4-[(2,4-dif-
luorophenyl) methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1077); 8-[(2S,5R)-4-[(2-chloro-4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1078); 8-[(2S,SR)-5-ethyl-4-[(4-fluorophenyl)methyl]-2-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1079); 8-[(2S,5R)-5-ethyl-2-methyl-4-[(2,4,6-trifluoroph-
enyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1080); 8-[(2S,5R)-5-ethyl-
4-{[2-methoxy-4-(trifluoromethoxy)phenyl]methyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1081); 8-[(2S,5R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-5-yl)methyl]-5-ethyl-2-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1082); 8-[(2S,5R)-5-ethyl-4-[1-(4-fluorophe-
nyl)ethyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1083-1084);
8-[(2S,5R)-5-ethyl-4-{ 1 -[2-fluoro-4-(trifluoromethyl)phenyl]ethyl}-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1085-1086); 8-[(2S,5R)-4-[1-(2,4-difluorophenyl)ethyl]-5-ethyl-2-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1087-1088); 8-[(2S,5R)-5-ethyl-2-methyl-
4-[1-(2,4,6-trifluorophenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1089-1090); 8-[(2S,5R)-4-[1-(3,4-difluorophenyl)ethyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1091-1092); 8-[(2S,5R)-5-ethyl-2-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1093-1094); 8-[(2S,5R)-5-ethyl-
4-{1-[2-fluoro-4-(trifluoromethoxy)phenyl]ethyl}-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
dine-2-carbonitrile (1095-1096); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1097); 8-[(2S,5R)-4-[bis(4-methylphenyl)methyl]-5-ethyl-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1098); 8-[(2S,SR)-4-[bis(4-chlo-
rophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1099); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1100-1101); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluorophenyl)methyl]-5-
ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1102-1103); 8-[(2S,5R)-
5-ethyl-4-[(4-fluorophenyl)(3-fluoropyridin-2-yl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1104-1105); 8-[(2S,5R)-5-ethyl-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyridin-2-yl]me-
thyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1106-1107); 8-[(2S,5R)-
5-ethyl-4-[(3-fluorophenyl)(5-fluoropyridin-2-yl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1108-1109); 8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-5-ethyl-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1110-1111); 8-[(2S,5R)-5-ethyl-
4-[(4-fluorophenyl)[6-(trifluoromethyl)pyridin-2-yl]methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1112-1113); 8-[(2S,5R)-5-ethyl-4-[(4-fluorophenyl)(1,2-oxazol-3-yl)methyl]-2-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1114-1115); 8-[(2S,SR)-4-[(3-cyclo-
propyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1116-1117); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-2-ethyl-5-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1118); 8-[(2S,5R)-4-[bis(4-methylphenyl)me-
thyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1119);
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8-[(2S,5R)-4-[bis(4-chlorophenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1120); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-methylphenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1121-1122); 8-[(2S,5R)-4-[(4-cyanophenyl)(4-fluor-
ophenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1123-1124); 8-[(2S,5R)-2-ethyl-4-[(3-fluorophenyl)(5-methylpyridin-2-yl)methyl]-5-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1125-1126); 8-[(2S,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)me-
thyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1127-1128);
8-[(2S,5R)-4-[(4-chlorophenyl)(5-fluoropyridin-2-yl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1129-1130); 8-[(2S,5R)-2-ethyl-4-[(4-fluorophenyl)[5-(trifluoromethyl)pyrid-
in-2-yl]methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1131-1132);
8-[(2S,5R)-2-ethyl-4-[(4-fluorophenyl)[6-(trifluoromethyl)pyridin-2-yl]methyl]-5-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1133-1134); 8-[(2S,5R)-2-ethyl-4-[1-(4-fluorophenyl)ethyl]-5-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1135-1136); 8-[(2S,SR)-
4-[1-(2,4-difluorophenyl) ethyl]-2-ethy1-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1137-1138); 8-[(2S,5R)-4-[1-(3,4-difluorophenyl)ethyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1139-1140); 8-[(2S,5R)-2-ethyl-5-methyl-4- (1-[4-(trifluorometh-
oxy)phenyl]ethyl) piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile (1141-1142);
8-[(2S,5R)-2-ethyl-5-methyl-4-{1-[4-(trifluoromethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1143-1144); 8-[(2S,5R)-4-{1-[4-(difluoromethoxy)phenyl]ethyl}-2-ethyl-5-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1145); 8-[(2S,5R)-2-ethyl-5-methyl-
4-{1-[4-(trifluoromethoxy)pheyl]propyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1146-1147); 8-[(2S,5R)-2-ethyl-5-methyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1148); 8-[(2S,5R)-2-ethyl-5-methyl-4-[(3,4,5-trifluorophenyl)methyl]piperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1149); 8-(4-(bis(4-fluorophenyl)methyl)-3-(hy-
droxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1150); 8-[(2S,5S)-
4-[bis(4-fluorophenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1151); 8-[(2S,5S)-4-[bis(4-chlorophenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1152); 8-[(2S,5S)-4-[(3-fluorophenyl)(5-methylpyridin-2-
yl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1153-1154); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1155); 8-[(2S,5S)-4-[bis(4-methylphenyl) methyl]-5-(methoxymethyl)-
2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1156); 8-((2S,5S)-4-((4-cyan-
ophenyl)(4-fluorophenyl) methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1157-1158); 8-((2S,5S)-4-(1-(4-fluorophenyl)ethyl)-5-(methoxymethyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1159-1160); 8-[(2S,5S)-5-(methoxymethyl)-
2-methyl-4-[(3,4,5-trifluorophenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carboni-
trile (1161); 8-[(2S,5S)-5-(methoxymethyl)-2-methyl-4-{1-[4-(trifluoromethoxy)phenyl]ethyl } piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1162-1163); 8-((2S,5S)-4-(bis(4-fluorophenyl)methyl)-
5-(ethoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1164);
N-(((2R,5S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methyl-
piperazin-2-yl)methyl)acetamide (1165); methyl (((2R,5S)-1-(bis(4-fluorophenyl)methyl)-4-(6-cyano-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)carbamate (1166); 8-((2S,SR)-4-(bis(4-fluor-
ophenyl)methyl)-2-methyl-5-(morpholinomethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1167); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-5-[(3-hydroxyazetidin-1-yl)methyl]-2-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1168); 8-[(2S,5R)-4-[bis(4-fluorophenyl)methyl]-
5-[(dimethylamino)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1169); 8-((2S,5S)-4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1170-1171); 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-5-(hy-
droxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1172);
8-[(2R,5R)-4-[bis(4-methylphenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1173); 8-[(2R,5R)-4-[(4-chlorophenyl)(4-fluorophenyl)methyl]-5-(hydroxymethyl)-
2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1174-1175); 8-[(2R,5R)-4-[(4-
cyanophenyl)(4-fluorophenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1176-1177); 8-[(2R,SR)-4-[1-(4-fluorophenyl) ethyl]-5-(hydroxymethyl)-2-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1178-1179); 8-[(2R,5R)-5-(hydroxymethyl)-
2-methyl-4-{1-[4-(trifluoromethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1180-1181); 8-[(2R,5R)-5-(hydroxymethyl)-2-methyl-4-[(2,4,6-trifluorophenyl)methyl]piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1182); 8-((2R,5R)-4-(bis(4-fluorophenyl)methyl)-



EP 3 814 348 B9

737

5

10

15

20

25

30

35

40

45

50

55

5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1183);
8-(4-(2-chloro-4-fluorobenzyl)-3-((difluoromethoxy) methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1184-1185); 8-{4-[bis(4-fluorophenyl)methyl]-3-[(difluoromethoxy)methyl]piperazin-1-yl}-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1186-1187); 8-((2S,5R)-4-(2-(difluoromethoxy)-1-(4-
fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1188-1189); 8-[(2S,5R)-4-{cyclopropyl[4-(trifluoromethoxy)phenyl]methyl}-5-ethyl-2-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1190); 4-[(2S,5R)-2,5-dimethyl-4-{1-[4-(trifluorometh-
oxy)phenyl]ethyl}piperazin-1-yl]-1,6-dimethyl-2-oxo-1,2-dihydro-1,5-naphthyridine-3-carbonitrile (1191-1192);
8-[(2S,5R)-5-ethyl-2-methyl-4-(1-phenylbutyl)piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1193-1194); 8-[(2S,SR)-4-{2-cyclohexyl-1-[4-(trifluoromethoxy)phenyl] ethyl}-5-ethyl-2-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1195-1196); 8-[(2S,5R)-4-{[2,4-bis(trifluorome-
thyl)phenyl]methyl}-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1197); 8-[(2S,SR)-5-ethyl-2-methyl-4-{1-[4-(trifluoromethoxy)phenyl] propyl } piperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro- 1,5-naphthyridine-2-carbonitrile (1198-1199); 8-((2S,5R)-4-(l-(4-cyclopropyl-2-fluorophenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1200-1201); 8-((2S,5R)-
4-(1-(2-fluoro-5-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridine-2-carbonitrile (1202-1203); 8-((2S,5R)-4-(1-(3-fluoro-4-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1204-1205); 8-((2S,5R)-4-(1-(2-fluoro-
5-(trifluoromethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-
carbonitrile (1206-1207); 8-((2S,5R)-4-(1-(2-fluoro-3-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1208-1209); 8-((2S,5R)-4-(1-(3-fluoro-5-(trifluorometh-
oxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile
(1210-1211); 8-((2S,5R)-2,5-dimethyl-4-(1-(2-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1212-1213); 8-((2S,SR)-4-(1-(4-cyclopropylphenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1214-1215); 8-((2S,SR)-4-(1-(2,2-dif-
luorobenzo[d][1,3]dioxol-4-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1216-1217); 8-((2S,SR)-4-(1-(4-cyclopropyl-2-fluorophenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1218-1219); 8-((2S,5R)-4-(1-(4-cyclopropylphenyl) propyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1220-1221); 8-((2S,SR)-
4-(1-(6-(difluoromethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (1222-1223); 8-((2S,5R)-4-(1-(5-(difluoromethoxy)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1224-1225); 8-((2S,5R)-4-(1-(4-cyano-2-fluorophe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1226-1227);
8-((2S,5R)-4-(1-(5-(difluoromethoxy)-2-fluorophenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1228-1229); 8-((2S,5R)-4-(1-(4-chloro-2-fluorophenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1230); 8-((2S,5R)-4-(1-(4-fluoro-3-
methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1231-1232); 8-((2S,5R)-4-(1-(4-isopropylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1233-1234); 8-((2S,5R)-2,5-dimethyl-4-(3,4,5-trifluorobenzyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1235); 8-((2S,5R)-4-(1-(4-fluoro-2-methoxyphe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1236-1237);
8-((2S,5R)-4-(1-(4-(1H-1,2,4-triazol-1-y1) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1238-1239); 8-((2S,SR)-2,5-dimethyl-4-(1-(3,4,5-trifluorophenyl)ethyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1240-1241); 8-((2S,5R)-4-(1-(2,6-difluoro-4-meth-
oxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1242-1243); 8-((2S,5R)-4-(1-(2,5-difluoro-4-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1244-1245); 8-((2S,5R)-4-(1-(2-fluoro-4,5-dimethoxyphenyl)ethyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1246-1247); 8-((2S,5R)-
4-(1-(4-methoxy-3-(trifluoromethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridine-2-carbonitrile (1248-1249); 8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)-2-fluorophenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carbonitrile (1250-1251); 8-((2S,5R)-
4-(1-(4-(1-cyanocyclopropyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyrid-
ine-2-carbonitrile (1253-1254); 8-((2S,5R)-4-(1-(4-fluoro-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1255); 8-((2S,5R)-4-(1-(3-chloro-4-fluorophenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1256-1257); 8-((2S,SR)-
4-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1258-1259); 8-((2S,SR)-2,5-dimethyl-4-(1-(2-methylbenzo[d]oxazol-4-yl)ethyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1260-1261); 8-((2S,5R)-4-(1-(3-cyano-4-fluoroph-
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enyl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1262);
8-((2S,5R)-2,5-dimethyl-4-(1-(2-methylbenzo[d]thiazol-6-yl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1263-1264); 8-((2S,5R)-4-(1-(4-(methoxymethyl)phenyl)ethyl)-2,5-dimethylpiperazin-
1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1265-1266); 8-((2S,5R)-2,5-dimethyl-
4-(1-(3-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1267-1268); 8-((2S,5R)-4-(1-(3-fluoro-4-(trifluoromethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1269-1270); 8-((2S,SR)-4-(1-(3-(difluoromethoxy)phenyl)ethyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1271-1272); 8-((2S,5R)-
2,5-dimethyl-4-(1-(2-(trifluoromethyl)thiazol-4-yl)ethyl)piperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1273-1274); 8-((2S,5R)-4-(4-ethoxy-2,6-difluorobenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1275-1276); 8-((2S,5R)-4-(2-methoxy-1-(5-(trifluoromethyl)pyrid-
in-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1277-1278);
8-((2S,5R)-4-(2-hydroxy-1-(5-(trifluoromethyl)pyridin-2-yl) ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridine-2-carbonitrile (1279-1280); 8-((2S,5R)-4-(1-(5-cyclopropylisoxazol-3-yl)ethyl)-2,5-dimeth-
ylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1281-1282); 8-((2S,SR)-4-(1-(5-(tert-
butyl)isoxazol-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1283-1284); 8-((2S,5R)-4-((4-chlorophenyl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1285-1286); 8-((2S,5R)-4-((2-(dimethylphosphor-
yl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1287-1288); 8-((2S,5R)-4-(4-(dimethylphosphoryl)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1289); 8-((2S,5R)-4-(1-(4-(dimethylphosphoryl)phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1290-1291); 8-((2S,5R)-
4-((4-(dimethylphosphoryl)phenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1292-1293); 8-((2S,5R)-4-(1-(4-(dimethylphosphoryl)phenyl)ethyl)-2,5-dimethyl-
piperazin-1-yt)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-dicarbonitrile (1294-1295); 8-((2S,SR)-4-((3-(1-
acetylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1296-1297); 8-((2S,5R)-4-((4-fluorophenyl)(3-(1-methylazetidin-3-yl)-
1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2-carboni-
trile (1298-1299); 8-((2S,5R)-4-((1,1-dioxidotetrahydro-2H-thiopyran-4-yl)(4-fluorophenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1300-1301); 8-((2S,5R)-4-(1-(4-meth-
oxy-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1302-1303); 8-((2S,6R)-4-(1-(4-methoxy-3-(2-morpholinoethoxy)phenyl)ethyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1304-1305); 8-((2S,SR)-4-(1-(3-cyclopro-
pyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2,7-di-
carbonitrile (1306-1307); 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1308-1309); 8-((2S,5R)-4-(2,2-difluoro-1-(4-fluoroph-
enyl)-3-hydroxypropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1310-1311); 8-((2S,5R)-4-(2,2-difluoro-1-(4-fluorophenyl)-3-methoxypropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1312-1313); 8-((2S,5R)-4-(1-(4-fluoro-2-(methoxymethyl) phe-
nyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1314-1315);
8-((2S,5R)-4-(1-(4-fluoro-3-(methoxymethyl) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1316-1317); 8-((2S,5R)-4-(1-(4-fluorophenyl)-2-(methylthio)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1318-1319); 8-((2S,5R)-4-(1-(4-cy-
ano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1320-1321); 8-((2S,5R)-4-(1-(4-cyano-3-(2-(dimethylamino)ethoxy)phenyl)ethyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1322-1323); 8-((2S,SR)-4-(1-(6-isopropox-
ypyridin-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1324-1325); 8-((2S,SR)-4-(2-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorophenyl)ethyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1326-1327); 8-((2S,SR)-5-ethyl-2-methyl-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-7-fluoro-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1328-1329); 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1330); 8-((2S,5R)-4-(4-chloro-2-fluorobenzyl)-5-ethyl-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridino-2-carbonitrile (1331); 8-((2S,5R)-5-ethyl-4-(3-fluoro-4-(trif-
luoromethoxy)benzyl)-2-methylpiperazin-1 - yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1332); 8-((2S,5R)-4-((4-fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1333-1334); 8-((2S,5R)-4-(bis(4-(hydroxymethyl)phenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1335); 8-((2S,5R)-
4-((4-cyanophenyl)(4-fluorophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
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bonitrile (1336-1337); 8-((2S,5R)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophenyl) methyl)-5-ethyl-2-methylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1338-1339); 8-((2S,5R)-4-(1-(4-cyclopropyl-2-
fluorophenyl)ethyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1340-1341); 8-((2S,5R)-4-(4-(difluoromethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1342); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-5-ethyl-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1343-1344); 8-((2S,5R)-4-(1-(4-cyan-
ophenyl)ethyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1345-1346); 8-((2S,5R)-5-ethyl-4-(2-fluoro-4-(trifluoromethoxy)benzyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1347); 8-((2S,5R)-5-ethyl-4-(1-(4-isopropoxyphenyl)ethyl)-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1348-1349); 8-((2S,SR)-5-ethyl-
4-(1-(4-methoxyphenyl) ethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1350-1351); 8-((2S,5R)-4-(1-(4-chloro-2-fluorophenyl)ethyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1352-1353); 8-((2S,5R)-2,5-diethyl-4-(3,4,5-trifluorobenzyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1354); 8-((2S,SR)-4-(1-(4-cyclopropylphe-
nyl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1355-1356);
8-((2S,5R)-4-(I-(4-cyclopropyl-2-fluorophenyl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridine-2-carbonitrile (1357-1358); 8-((2S,5R)-4-(I-(4-cyclopropyl-2-fluorophenyl)propyl)-2,5-diethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1359-1360); 8-((2S,5R)-2,5-diethyl-4-((4-
fluorophenyl)(2-(trifluoromethyl)thiazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1361-1362); 8-((2S,5R)-2,5-diethyl-4-(4-(trifluoromethoxy) benzyl)piperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1363); 8-((2S,SR)-2,5-diethyl-4-(1-(2-fluoro-4-(trifluoromethyl)phe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1364-1365); 8-((2S,SR)-2,5-
diethyl-4-(1-(4-methoxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1366-1367); 8-((2S,5R)-4-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1368-1369); 8-((2S,5R)-2,5-diethyl-4-(2-fluoro-4-(trifluorometh-
oxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1370); 8-((2S,SR)-2,5-die-
thyl-4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1371-1372); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl) ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1373-1374); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridine-2,7-dicarbonitrile (1375-1376);
8-((2S,5R)-2-ethyl-4-(1-(2-fluoro-4-(trifluoromethoxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridine-2-carbonitrile (1377-1378); 8-((2S,5R)-4-(1-(4-(difluoromethoxy)phenyl)ethyl)-2-ethyl-5-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1379); 8-((2S,5R)-2-ethyl-
4-(1-(2-fluoro-5-(trifluoromethoxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1380-1381); 8-((2S,5R)-2-ethyl-5-methyl-4-(1-(3,4,5-trifluorophenyl)ethyl)piperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1382-1383); 8-((2S,5R)-2-ethyl-4-(1-(3-fluoro-5-(trifluor-
omethoxy)phenyl)ethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1384-1385); 8-((2S,5S)-5-(hydroxymethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1386-1387); 8-((2S,SS)-4-((4-fluorophenyl)(5-(trifluorome-
thyl)pyridin-2-yl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-
2-carbonitrile (1388-1389); 8-((2S,5S)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-yl)methyl)-5-(hydroxymethyl)-2-methyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1390); 8-((2S,5S)-4-((4-fluorophe-
nyl)(isoxazol-3-yl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyrid-
ine-2-carbonitrile (1391-1392); 8-((2S,SS)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophenyl)methyl)-5-(meth-
oxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1393-1394);
8-((2S,5S)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1395-1396); 8-((2S,5S)-5-(ethoxymethyl)-2-methyl-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1397-1398); 8-((2S,5S)-4-((4-fluorophenyl)(isoxazol-3-yl) methyl)-5-(methoxymethyl)-2-methylpiperazin-1 -yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1399-1400); 8-((2S,SS)-4-((4-fluorophenylx5-(trifluor-
omethyl)pyridin-2-yl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1401-1402); 8-((2S,5S)-5-(ethoxymethyl)-4-((4-fluorophenyl)(5-(trifluoromethyl)pyridin-2-
yl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1403-1404);
8-((2S,5S)-5-((2-methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1405-1406); 8-((2S,5S)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-
yl)methyl)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1407); 8-((2S,5S)-2-ethyl-5-(methoxymethyl)-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1408-1409); N-(((2S,SS)-1-(bis(4-fluorophenyl)methyl)-4-(6-cy-
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ano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)methanesulfonamide
(1410); 8-((2S,5R)-5-(cyanomethyl)-2-methyl-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1411-1412); 8-((2S,SR)-5-((dimethylamino) methyl)-2-methyl-
4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1413-1414); 5-methyl-8-((2S,5R)-2-methyl-5-(morpholinomethyl)-4-(1-(4-(trifluoromethoxy)phenyl)ethyl)piper-
azin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1415-1416); 5-methyl-8-((2S,5R)-2-methyl-5-((4-
methylpiperazin-1-yl)methyl)-4-(1-(4-(trifluoromethoxy)phenyl)ethyl) piperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1417-1418); 8-((2R,5R)-2-(hydroxymethyl)-5-methyl-4-(1-(4-(trifluoromethoxy)phe-
nyl)ethyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1419-1420); 8-((2R,5R)-
4-(bis(4-fluorophenyl)methyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridine-2-carbonitrile (1421); 8-((2S,5R)-4-((4-cyanothiophen-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1422); 8-((2S,SR)-4-((1-cyclopropyl-1H-tetrazol-5-yl)methyl)-
2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1423); 8-((2S,5R)-2,5-
dimethyl-4-((5-methylisoxazol-3-yl) methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbon-
itrile (1424); 8-((2S,SR)-2,5-dimethyl-4-((3-phenylisoxazol-5-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1425); 8-((2S,5R)-4-((3,5-dimethylisoxazol-4-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1426); 8-((2S,5R)-4-((3-(2-cyanophenyl)isoxazol-
5-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1427);
8-((2S,5R)-4-(isoxazol-4-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-
carbonitrile (1428); 8-((2S,5R)-4-((2-(3-fluorophenyl)-5-methyloxazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1429-1430); 8-((2S,5R)-2,5-dimethyl-4-((5-methylisoxa-
zol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1431); 8-((2S,SR)-
4-((5-isopropyl-1,2,4-oxadiazol-3-yl) methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridine-2-carbonitrile (1432); 8-((2S,5R)-4-(benzo[d]isoxazol-3-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1433); 8-((2S,5R)-2,5-dimethyl-4-((2-(thiophen-2-yl)oxazol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1434); 8-((2S,SR)-2,5-dime-
thyl-4-((1-methyl-1H-1,2,3-triazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-car-
bonitrile (1435); 8-((2S,5R)-2,5-dimethyl-4-((5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)methyl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1436); 8-((2S,5R)-2,5-dimethyl-4-(1-(5-methyl-1,3,4-oxadi-
azol-2-yl)ethyl)piperazin-l-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1437-1438); 8-((2S,5R)-
4-(1-(4-(cyclopropylmethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthy-
ridine-2-carbonitrile (1439-1440); 8-((2S,5R)-4-(1-(4-(tert-butoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1441-1442); 8-((2S,5R)-4-(1-(4-(tert-butoxy)phenyl)pro-
pyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1443-1444);
8-((2S,5R)-4-(1-(4-(2-cyclopropylethoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridine-2-carbonitrile (1445-1446); 8-((2S,SR)-5-ethyl-4-(1-(4-isopropoxyphenyl)propyl)-2-methylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1447-1448); 8-((2S,5R)-4-(1-(4-isopropox-
yphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile
(1449-1450); 8-((2S,5R)-4-(1-(4-(cyclopropylmethoxy)phenyl)propyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1451); 8-((2S,SR)-4-(1-(4-(2-hydroxy-2-methylpropoxy)phe-
nyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1452);
8-((2S,SR)-4-(1-(4-(2-cyclopropylethoxy)phenyl)propyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridine-2-carbonitrile (1453); or 8-((2S,5R)-4-(1-(4-fluorophenyl)cydopropyl)-2,5-dimethylpiperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridine-2-carbonitrile (1454).

12. The compound according to claim 1 or a salt thereof, wherein said compound is:
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13. A pharmaceutical composition comprising a compound according to any one of claims 1-12 or a pharmaceutically-
acceptable salt thereof, and a pharmaceutically acceptable carrier.

14. A compound according to any one of claims 1-12 or a pharmaceutically-acceptable salt thereof, for the use in therapy.

15. A compound according to any one of claims 1-12 or a pharmaceutically-acceptable salt thereof, for the treatment
of cancer or viral infections.

16. The compound or pharmaceutically-acceptable salt thereof for use according to claim 15, wherein said cancer is
selected from cancer of the colon, pancreatic cancer, breast cancer, prostate cancer, lung cancer, ovarian cancer,
cervical cancer, renal cancer, cancer of the head and neck, lymphoma, leukemia and melanoma.

Patentansprüche

1. Verbindung der Formel (I):

oder ein Salz davon, wobei:

R1 H, F, Cl, Br, -CN, C1-3-Alkyl, substituiert mit null bis 4 R1a, C3-4-Cycloalkyl, substituiert mit null bis 4 R1a,
C1-3-Alkoxy, substituiert mit null bis 4 R1a, -NRaRa, -S(O)nRe oder -P(O)ReRe ist;
jedes R1a unabhängig F, Cl, -CN, -OH, -OCH3 oder -NRaRa ist;
jedes Ra unabhängig H oder C1-3-Alkyl ist;
jedes Re unabhängig C3-4-Cycloalkyl oder C1-3-Alkyl, substituiert mit null bis 4 R1a, ist;
R2 H, C1-3-Alkyl, substituiert mit null bis 4 R2a, oder C3-4-Cycloalkyl, substituiert mit null bis 4 R2a, ist;
jedes R2a unabhängig F, Cl, -CN, -OH, -O(C1-2-Alkyl), C3-4-Cycloalkyl, C3-4-Alkenyl oder C3-4-Alkinyl ist;
R3 H, F, Cl, Br, -CN, C1-3-Alkyl, C1-2-Fluoralkyl, C3-4-Cycloalkyl, C3-4-Fluorcycloalkyl oder -NOz ist;
R4 -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, -CHR4aR4b oder -CR4aR4bR4c ist;
R4a und R4b unabhängig sind:

(i) C1-6-Alkyl, substituiert mit null bis 4 Substituenten, unabhängig ausgewählt aus F, Cl, -CN, -OH, -OCH3,
-SCH3, C1-3-Fluoralkoxy, -NRaRa, -S(O)2Re, oder -NRaS(O)2Re;
(ii) C3-6-Cycloalkyl, Heterocyclyl, Phenyl oder Heteroaryl, jeweils substituiert mit null bis 4 Substituenten,
unabhängig ausgewählt aus F, Cl, Br, -CN, -OH, C1-6-Alkyl, C1-3-Fluoralkyl, C1-4-Hydroxyalkyl,
-(CH2)1-2O(C1-3-Alkyl), C1-4-Alkoxy, -O(C1-4-Hydroxyalkyl), -O(CH)1-3O(C1-3-Alkyl), C1-3-Fluoralkoxy,
-O(CH)1-3NRcRc, -OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4-Alkyl), -C(O)OH, -C(O)O(C1-4-Alkyl), -NRcRc,
-NRaS(O)2(C1-3-Alkyl), -NRaC(O)(C1-3-Alkyl), -NRaC(O)O(C1-4-Alkyl), -P(O)(C1-3-Alkyl)2, -S(O)2(C1-3-Al-
kyl), -O(CH2)1-2(C3-6-Cycloalkyl), -O(CH2)1-2(Morpholinyl), Cyclopropyl, Cyanocyclopropyl, Methylazetidi-
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nyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Tetrahydropyranyl, Morpholinyl, Thiophenyl,
Methylpiperidinyl und Rd; oder
(iii) C1-4-Alkyl, substituiert mit einer cyclischen Gruppe, ausgewählt aus C3-6-Cycloalkyl, Heterocyclyl, Aryl
und Heteroaryl, wobei die cyclische Gruppe substituiert ist mit null bis 3 Substituenten, unabhängig aus-
gewählt aus F, Cl, Br, -OH, -CN, C1-6-Alkyl, C1-3-Fluoralkyl, C1-3-Alkoxy, C1-3-Fluoralkoxy, -OCH2CH=CH2,
-OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3-Alkyl), -NRaC(O)(C1-3-Alkyl), -NRaC(O)O(C1-4-Alkyl) und C3-6-Cy-
cloalkyl;

oder R4a und R4b zusammen mit dem Kohlenstoffatom, an das sie gebunden sind, ein C3-6-Cycloalkyl oder ein
3- bis 6-gliedriges Heterocyclyl bilden, das jeweils substituiert ist mit null bis 3 Rf;
jedes Rf unabhängig F, Cl, Br, -OH, -CN, C1-6-Alkyl, C1-3-Fluoralkyl, C1-3-Alkoxy, C1-3-Fluoralkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc oder eine cyclische Gruppe ist, ausgewählt aus C3-6-Cycloalkyl, 3- bis
6-gliedrigem Heterocyclyl, Phenyl, monocyclischem Heteroaryl und bicyclischem Heteroaryl, wobei jede cycli-
sche Gruppe substituiert ist mit null bis 3 Substituenten, unabhängig ausgewählt aus F, Cl, Br, -OH, -CN,
C1-6-Alkyl, C1-3-Fluoralkyl, C1-3-Alkoxy, C1-3-Fluoralkoxy und -NRcRc;
R4c C1-6-Alkyl oder C3-6-Cycloalkyl ist, jeweils substituiert mit null bis 4 Substituenten, unabhängig ausgewählt
aus F, Cl, -OH, C1-2-Alkoxy, C1-2-Fluoralkoxy und -CN;
R4d -OCH3 ist;
jedes Rc unabhängig H oder C1-2-Alkyl ist;
Rd Phenyl ist, substituiert mit null bis 1 Substituenten, ausgewählt aus F, Cl, -CN, -CH3, und -OCH3;
jedes R5 unabhängig -CN, C1-6-Alkyl, substituiert mit null bis 4 Rg, C2-4-Alkenyl, substituiert mit null bis 4 Rg,
C2-4-Alkinyl, substituiert mit null bis 4 Rg, C3-4-Cycloalkyl, substituiert mit null bis 4 Rg, Phenyl, substituiert mit
null bis 4 Rg, Oxadiazolyl, substituiert mit null bis 3 Rg, Pyridinyl, substituiert mit null bis 4 Rg, -(CH2)1-2(Hete-
rocyclyl, substituiert mit null bis 4 Rg), -(CH2)1-2NRcC(O)(C1-4-Alkyl), -(CH2)1-2NRcC(O)O(C1-4-Alkyl),
-(CH2)1-2NRcS(O)2(C1-4-Alkyl), -C(O)(C1-4-Alkyl), -C(O)OH, -C(O)O(C1-4-Alkyl), -C(O)O(C3-4-Cycloalkyl),
-C(O)NRaRa oder -C(O)NRa(C3-4-Cycloalkyl) ist;
jedes Rg unabhängig F, Cl, -CN, -OH, C1-3-Alkoxy, C1-3-Fluoralkoxy, -O(CH2)1-2O(C1-2-Alkyl) oder -NRcRc ist;
m 1, 2 oder 3 ist; und
n null, 1 oder 2 ist.

2. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R1 H, F, Cl, Br, -CN, C1-3-Alkyl, substituiert mit null bis 4 R1a, Cyclopropyl, substituiert mit null bis 3 R1a,
C1-3-Alkoxy, substituiert mit null bis 3 R1a, -NRaRa, -S(O)nCH3 oder -P(O)(CH3)2 ist;
jedes R1a unabhängig F, Cl oder -CN ist;
jedes Ra unabhängig H oder C1-3-Alkyl ist;
R2 H oder C1-2-Alkyl, substituiert mit null bis 2 R2a, ist;
jedes R2a unabhängig F, Cl, -CN, -OH, -O(C1-2-Alkyl), Cyclopropyl, C3-4-Alkenyl oder C3-4-Alkinyl ist;
R3 H, F, Cl, Br, -CN, C1-2-Alkyl, -CF3, Cyclopropyl oder -NO2 ist;
R4a und R4b unabhängig sind:

(i) C1-4-Alkyl, substituiert mit null bis 4 Substituenten, unabhängig ausgewählt aus F, Cl, -CN, -OH, -OCH3,
-SCH3, C1-3-Fluoralkoxy und -NRaRa;
(ii) C3-6-Cycloalkyl, Heterocyclyl, Phenyl oder Heteroaryl, jeweils substituiert mit null bis 4 Substituenten,
unabhängig ausgewählt aus F, Cl, Br, -CN, -OH, C1-6-Alkyl, C1-3-Fluoralkyl, -CH2OH, -(CH2)1-2O(C1-2-Alkyl),
C1-4-Alkoxy, -O(C1-4-Hydroxyalkyl), -O(CH)1-2O(C1-2-Alkyl), C1-3-Fluoralkoxy, -O(CH)1-2NRcRc,
-OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4-Alkyl), -C(O)OH, -C(O)O(C1-4-Alkyl), -NRcRc,
-NRaS(O)2(C1-3-Alkyl), -NRaC(O)(C1-3-Alkyl), -NRaC(O)O(C1-4-Alkyl), -P(O)(C1-2-Alkyl)2, -S(O)2(C1-3-Al-
kyl), -O(CH2)1-2(C3-4-Cycloalkyl), -O(CH2)1-2(Morpholinyl), Cyclopropyl, Cyanocyclopropyl, Methylazetidi-
nyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Tetrahydropyranyl, Morpholinyl, Thiophenyl,
Methylpiperidinyl und Rd; oder
(iii) C1-3-Alkyl, substituiert mit einer cyclischen Gruppe, ausgewählt aus C3-6-Cycloalkyl, Heterocyclyl, Phe-
nyl und Heteroaryl, wobei die cyclische Gruppe substituiert ist mit null bis 3 Substituenten, unabhängig
ausgewählt aus F, Cl, Br, -OH, -CN, C1-3-Alkyl, C1-2-Fluoralkyl, C1-3-Alkoxy, C1-2-Fluoralkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc, -NRaS(O)2(C1-3-Alkyl), -NRaC(O)(C1-3-Alkyl), -NRaC(O)O(C1-4-Al-
kyl) und C3-4-Cycloalkyl;

oder R4a und R4b zusammen mit dem Kohlenstoffatom, an das sie gebunden sind, ein C3-6-Cycloalkyl oder ein
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3- bis 6-gliedriges Heterocyclyl bilden, das jeweils substituiert ist mit null bis 3 Rf,
jedes Rf unabhängig F, Cl, Br, -OH, -CN, C1-4-Alkyl, C1-2-Fluoralkyl, C1-3-Alkoxy, C1-2-Fluoralkoxy,
-OCH2CH=CH2, -OCH2C≡CH, -NRcRc oder eine cyclische Gruppe ist, ausgewählt aus C3-6-Cycloalkyl, 3- bis
6-gliedrigem Heterocyclyl, Phenyl, monocyclischem Heteroaryl und bicyclischem Heteroaryl, wobei jede cycli-
sche Gruppe substituiert ist mit null bis 3 Substituenten, unabhängig ausgewählt aus F, Cl, Br, -OH, -CN,
C1-4-Alkyl, C1-2-Fluoralkyl, C1-3-Alkoxy, C1-2-Fluoralkoxy und -NRcRc;
R4c C1-4-Alkyl oder C3-6-Cycloalkyl ist, jeweils substituiert mit null bis 4 Substituenten, unabhängig ausgewählt
aus F, Cl, -OH, C1-2-Alkoxy, C1-2-Fluoralkoxy und -CN;
jedes R5 unabhängig -CN, C1-5-Alkyl, substituiert mit null bis 4 Rg, C2-3-Alkenyl, substituiert mit null bis 4 Rg,
C2-3-Alkinyl, substituiert mit null bis 4 Rg, C3-4-Cycloalkyl, substituiert mit null bis 4 Rg, Phenyl, substituiert mit
null bis 3 Rg, Oxadiazolyl, substituiert mit null bis 3 Rg, Pyridinyl, substituiert mit null bis 3 Rg, -(CH2)1-2(Hete-
rocyclyl, substituiert mit null bis 4 Rg), -(CH2)1-2NRcC(O)(C1-4-Alkyl), -(CH2)1-2NRcC(O)O(C1-4-Alkyl),
-(CH2)1-2NRcS(O)2(C1-4-Alkyl), -C(O)(C1-4-Alkyl), -C(O)OH, -C(O)O(C1-4-Alkyl), -C(O)O(C3-4-Cycloalkyl),
-C(O)NRaRa oder -C(O)NRa(C3-4-Cycloalkyl) ist.

3. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R1 H, Cl, Br, -CN oder -OCH3 ist;
R2 -CH3 ist;
R3 H, F, Cl, Br, -CN, -CH3, Cyclopropyl oder -NO2 ist;
R4 -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d oder -CHR4aR4b ist;
R4a Phenyl, Pyridinyl, Pyrimidinyl, Pyrazinyl, Pyridazinyl, Pyrazolyl, Imidazolyl, Isoxazolyl, Isothiazolyl, Oxazolyl,
Oxadiazolyl, Tetrazolyl, Thiadiazolyl, Thiazolyl, Triazolyl, Thiophenyl, Tetrahydropyranyl, Dihydroben-
zo[b][1,4]dioxinyl, Dihydrobenzo[b][1,4]dioxepinyl, Dihydrobenzofuranyl, Benzo[d]isoxazolyl, Benzoxazinyl,
Benzoxazinonyl, Indazolyl, Indolyl, Benzo[d][1,3]dioxolyl, Pyrazolo[1,5-a]pyridinyl, Dioxidotetrahydrothiopyra-
nyl, Chinolinyl oder Naphthyridinyl ist, jeweils substituiert mit null bis 3 Substituenten, unabhängig ausgewählt
aus F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CHzOH, -CH2OCH3, -OCH3,
-OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2,
-S(O)2CH3, -OCH2(Cyclopropyl), -OCH2CH2(Cyclopropyl), -OCH2CH2(Morpholinyl), Cyclopropyl, Cyanocyclo-
propyl, Methylazetidinyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Tetrahydropyranyl, Morpho-
linyl, Phenyl, Fluorphenyl, Cyanophenyl, Thiophenyl, Fluorphenyl und Methylpiperidinyl;
R4b ist:

(i) -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, Cyclopropyl, -CH2(Cyclohexyl) oder -CH2(Cyclopropyl-oxadia-
zolyl); oder
(ii) Phenyl, Pyridinyl, Pyrimidinyl, Pyrazinyl, Pyridazinyl, Pyrazolyl, Imidazolyl, Isoxazolyl, Isothiazolyl, Oxa-
zolyl, Oxadiazolyl, Tetrazolyl, Thiadiazolyl, Thiazolyl, Triazolyl, Thiophenyl, Tetrahydropyranyl, Dihydro-
benzo[b][1,4]dioxinyl, Dihydrobenzo[b][1,4]dioxepinyl, Dihydrobenzofuranyl, Benzo[d]isoxazolyl, Benzoxa-
zinyl, Benzoxazinonyl, Indazolyl, Indolyl, Benzo[d][1,3]dioxolyl, Pyrazolo[1,5-a]pyridinyl, Dioxidotetrahydro-
thiopyranyl, Chinolinyl oder Naphthyridinyl, jeweils substituiert mit null bis 3 Substituenten, unabhängig
ausgewählt aus F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CH2OH,
-CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2,
-OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2,
-P(O)(CH3)2, -S(O)2CH3, -OCHz(Cyclopropyl), -OCH2CH2(Cyclopropyl), -OCH2CH2(Morpholinyl), Cyclo-
propyl, Cyanocyclopropyl, Methylazetidinyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Te-
trahydropyranyl, Morpholinyl, Phenyl, Fluorphenyl, Cyanophenyl, Thiophenyl, Fluorphenyl und Methylpi-
peridinyl;

oder R4a und R4b zusammen mit dem Kohlenstoffatom, an das sie gebunden sind, Cyclopropyl bilden, das
substituiert ist mit Fluorphenyl;
jedes R5 unabhängig -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2CN,
-CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2, -CH2OCH3, -CH2OCH2CH3, -CH2OCHF2,
-CH2OCH2CH2OCH3, -CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -C(O)C(CH3)2,
-CH2(Hydroxyazetidinyl), -CH2(Morpholinyl), -CH2(Methylpiperazinyl), -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)2,
-C(O)NHz, -C(O)NH(Cyclopropyl), -C(O)O(Cyclopropyl), Cyclopropyl, Phenyl, Methyloxadiazolyl oder Methyl-
pyridinyl ist; und
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m 1 oder 2 ist.

4. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R4 -CH2R4a, -CD2R4a oder -CH2CH2R4a ist; und
R4a Phenyl, Pyridinyl, Tetrahydropyranyl, Benzoxazinyl, Benzo[d][1,3]dioxolyl, Benzoxazinonyl, Indazolyl, In-
dolyl oder Chinolinyl ist, jeweils substituiert mit null bis 3 Substituenten, unabhängig ausgewählt aus F, Cl, Br,
-CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OCHF2,
-OCF3, -C(O)CH3, -C(O)OC(CH3)3, -N(CH3)2, Cyanocyclopropyl und Phenyl.

5. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R4 -CHR4aR4b, -CDR4aR4b oder -CH2CHR4aR4d ist;
R4a Phenyl, Pyridinyl, Dihydrobenzofuranyl, Benzodioxolyl, Isoxazolyl, Naphthyridinyl, Chinolinyl oder Thiazolyl
ist, jeweils substituiert mit null bis 3 Substituenten, unabhängig ausgewählt aus F, Cl, Br, -CN, -OH, -CH3, -CF3,
-OCH3, -OCHF2, -OCF3, -C(O)OH, -C(O)OCH3 und Cyclopropyl;
R4b -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, Cyclopropyl, -CH2(Cyclohexyl) oder -CH2(Cyclopropyl-oxadiazolyl)
ist; und R4d -OCH3 ist.

6. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R4 -CHR4aR4b oder -CHR4bCH2R4a ist;
R4a und R4b unabhängig Phenyl, Pyridinyl, Pyrimidinyl, Pyrazinyl, Pyridazinyl, Pyrazolyl, Imidazolyl, Isoxazolyl,
Isothiazolyl, Oxazolyl, Oxadiazolyl, Tetrazolyl, Thiadiazolyl, Thiazolyl, Triazolyl, Thiophenyl, Tetrahydropyranyl,
Dihydrobenzo[b][1,4]dioxinyl, Dihydrobenzo[b][1,4]dioxepinyl, Dihydrobenzofuranyl, Benzo[d]isoxazolyl, Ben-
zoxazinyl, Benzoxazinonyl, Indazolyl, Indolyl, Benzo[d][1,3]dioxolyl, Pyrazolo[1,5-a]pyridinyl, Dioxidotetrahy-
drothiopyranyl, Chinolinyl oder Naphthyridinyl sind, jeweils substituiert mit null bis 3 Substituenten, unabhängig
ausgewählt aus F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CHzOH, -CH2OCH3,
-OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2,
-S(O)2CH3, -OCH2(Cyclopropyl), -OCH2CH2(Cyclopropyl), -OCH2CH2(Morpholinyl), Cyclopropyl, Cyanocyclo-
propyl, Methylazetidinyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Tetrahydropyranyl, Morpho-
linyl, Phenyl, Fluorphenyl, Cyanophenyl, Thiophenyl, Fluorphenyl und Methylpiperidinyl.

7. Verbindung nach Anspruch 1 oder ein Salz davon, wobei:

R4 -CHR4aR4b ist;
R4a Phenyl oder Pyridinyl ist, jeweils substituiert mit null bis 2 Substituenten, unabhängig ausgewählt aus F,
Cl, Br, -CN, -CH3 und -OCF3; und
R4b Phenyl, Pyridinyl, Pyrimidinyl, Pyrazinyl, Pyridazinyl, Pyrazolyl, Imidazolyl, Isoxazolyl, Isothiazolyl, Oxazolyl,
Oxadiazolyl, Tetrazolyl, Thiadiazolyl, Thiazolyl, Triazolyl, Thiophenyl, Tetrahydropyranyl, Dihydroben-
zo[b][1,4]dioxinyl, Dihydrobenzo[b][1,4]dioxepinyl, Dihydrobenzofuranyl, Benzo[d]isoxazolyl, Benzoxazinyl,
Benzoxazinonyl, Indazolyl, Indolyl, Benzo[d][1,3]dioxolyl, Pyrazolo[1,5-a]pyridinyl, Dioxidotetrahydrothiopyra-
nyl, Chinolinyl oder Naphthyridinyl ist, jeweils substituiert mit null bis 3 Substituenten, unabhängig ausgewählt
aus F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -CHzOH, -CH2OCH3, -OCH3,
-OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3,
-OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2,
-S(O)2CH3, -OCH2(Cyclopropyl), -OCH2CH2(Cyclopropyl), -OCH2CH2(Morpholinyl), Cyclopropyl, Cyanocyclo-
propyl, Methylazetidinyl, Acetylazetidinyl, (tert-Butoxycarbonyl)azetidinyl, Triazolyl, Tetrahydropyranyl, Morpho-
linyl, Phenyl, Fluorphenyl, Cyanophenyl, Thiophenyl, Fluorphenyl und Methylpiperidinyl.

8. Verbindung nach Anspruch 1 oder ein Salz davon, mit der Struktur:
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wobei:

(i) R5a -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, Cyclopropyl,
-C(O)NH(Cyclopropyl) oder Phenyl ist, und R5b, R5c und R5d jeweils H sind;
(ii) R5a Cyclopropyl ist, R5b H ist, R5c Cyclopropyl ist, und R5d H ist;
(iii) R5b -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OH, -C(O)OCH3, -C(O)C(CH3)2, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2,
-C(CH3)(OH)CH(CH3)2, -C(O)NH(Cyclopropyl), -C(O)O(Cyclopropyl) oder Methyloxadiazolyl ist, und R5a, R5c
und R5d jeweils H sind;
(iv) R5b -CH3 oder Methylpyridinyl ist, R5c -CH3 ist, und R5a und R5d jeweils H sind;
(v) R5a -CH3, -CH2CH3, -CH(CH3)2, -CH2OH oder -CH2OCH3 ist, R5c -CH3 ist, und R5b und R5d jeweils H sind;
oder
(vi) R5a -CH3 ist, R5b -CH3- oder -CH2OCF2 ist, und R5c und R5d jeweils H sind;
(vii) R5a -CH3 ist, R5c -CH2CH3, -CH2CN, -CH2OH, -CH2OCH3, -CH2OCH2CH3, -CH2OCH2CH2OH3,
-CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -CH2(Morpholinyl), -CH2(Hydroxya-
zetidinyl) oder -CH2(Methylpiperazinyl) ist, und R5b und R5d jeweils H sind; oder
(viii) R5a -CH2CH3 ist, R5c -CH2CH3 oder -CH2OCH3 ist, und R5b und R5d jeweils H sind.

9. Verbindung nach Anspruch 4 oder ein Salz davon, wobei:

R1 Cl, -CN oder -OCH3 ist;
R2 -CH3 ist; und
R3H, F, Cl oder -CN ist.

10. Verbindung nach Anspruch 1 oder ein Salz davon, mit der Struktur:

wobei:

R1 -CN ist;
R2 -CH3 ist;
R3 H, F oder -CN ist;
R4 ist:
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oder

11. Verbindung nach Anspruch 1 oder ein Salz davon, wobei die Verbindung ist: 8-(4-(Bis(4-fluorphenyl)methyl)-3-(hy-
droxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1-2); 8-((2S,5R)-4-(Bis(4-
fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (3);
8-((2R,5S)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (4); 4-((2R,5S)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-di-
hydro-1,5-naphthyridin-3-carbonitril (5); 8-((2R,5S)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (6); 4-((2R,5S)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethyl-
piperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (7); 8-(4-(Bis(4-fluorphenyl)me-
thyl)-3-(fluormethyl)piperazin-l-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (8); 4-(4-(Bis(4-fluor-
phenyl)methyl)-3-(fluormethyl)piperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril
(9); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (10); (S)-4-(4-(Bis(4-fluorphenyl)methyl)-3-isopropylpiperazin-1-yl)-6-brom-1-methy1-2-oxo-1,2-dihydro-
1,5-naphthyridin-3-carbonitril (11); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-isopropylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (12); (S)-4-(4-(Bis(4-fluorphenyl)methyl)-3-isopropylpiperazin-1-yl)-6-
brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (13); 4-(4-(Bis(4-fluorphenyl)methyl)-3-(hydroxy-
methyl)piperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (14); 4-(4-(Bis(4-fluorphe-
nyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril
(15-16); 4-(4-(Bis(4-fluorphenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-6-brom-1-methy1-2-oxo-1,2-dihydro-1,5-
naphthyridin-3-carbonitril (17); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chlor-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (18); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpi-
perazin-1-yl)-7-brom-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (19); 8-((2S,5R)-4-(Bis(4-fluorphe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-cyclopropyl-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrit
(20); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-brom-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitril (21); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5,7-dimethyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (22); 8-(4-(Bis(4-fluorphenyl)methyl)-2-cyclopropylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (23-24); 8-((2S,5R)-4-(Bis(4-chlorphenyl)methyl)-2,5-dime-
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thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (25); 8-((2S,5R)-4-(Bis(4-chlorphe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (26); Me-
thyl-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbo-
xylat (27); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (28); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (29); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-7-fluor-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (30); (R)-4-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-
yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (31); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (32); (R)-8-(4-(Bis(4-chlorphe-
nyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (33); (R)-8-(4-(Bis(4-
chlorphenyl)methyl)-3-methylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (34);
(S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (35); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (36); (S)-4-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-6-brom-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-3-carbonitril (37); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (38); Methyl-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-1-
methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (39-40); 1-(Bis(4-fluorphenyl)methyl)-4-(6-
cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxamid (41-42); 8-(4-(Bis(4-fluorphe-
nyl)methyl)-3-tyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (43); 8-(4-(Bis(4-fluor-
phenyl)methyl)-3-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (44-45); 1-(Bis(4-
fluorphenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazin-2-car-
boxamid (46-48); Methyl-1-(bis(4-fluorphenyl)methyl)-4-(6-brom-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl)piperazin-2-carboxylat (49); Methyl-1-(bis(4-fluorphenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihy-
dro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (50-51); 1-(Bis(4-fluorphenyl)methyl)-4-(6-brom-3-cyano-1-
methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbonsäure (52); 1-(Bis(4-fluorphenyl)methyl)-4-(3,6-
dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbonsäure (53-54); 1-(Bis(4-fluorphe-
nyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbonsäure (55); 1-(Bis(4-
fluorphenyl)methyl)-4-(6-brom-3-cyano-1 -methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxamid
(56); 1-(Bis(4-fluorphenyl)methyl)4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-car-
boxamid (57-58); 1-(Bis(4-fluorphenyl)methyl)-4-(6-brom-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)-N-cyclopropylpiperazin-2-carboxamid (59); 1-(Bis(4-fluorphenyl)methyl)-N-cyclopropyl-4-(3,6-dicyano-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxamid (60-61); Isopropyl-1-(bis(4-fluorphenyl)me-
thyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (62-63); Isopropyl-
1-(bis(4-fluorphenyl)methyl)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbo-
xylat (64-65); Methy1-(S)-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano- 1 - methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)piperazin-2-carboxylat (66); Methyl-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluor-
2-methoxyphenyl)(4-fluorphenyl)methyl)piperazin-2-carboxylat (67-68); Methyl-4-(6-cyano-1-methy1-2-oxo-1,2-di-
hydro-1,5-naphthyridin-4-y1)-1-((4-fluor-2-methoxyphenyl)(4-fluorphenyl)methyl)piperazin-2-carboxylat (69-70);
Methyl-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-fluor-2-methoxyphenyl)(4-fluorphe-
nyl)methyl)piperazin-2-carboxylat (71-72); Methyl-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-1-methyl-3-nitro-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (73); Methyl-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-3-
fluor-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (74-75); Methyl-1-(bis(4-fluorphe-
nyl)methyl)-4-(3-chlor-6-cyano-1-methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (76-77);
8-(4-(Bis(4-fluorphenyl)methyl)-3-(2-hydroxypropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (78-79); 8-(4-(Bis(4-fluorphenyl)methyl)-3-(2-fluorpropan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (80-81); 8-(4-(Bis(4-fluorphenyl)methyl)-3-methyl-5-(2-methylpyridin-4-yl)pi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (84); 8-(4-(Bis(4-fluorphenyl)methyl)-3-iso-
butyrylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (86-87); 8-(4-(Bis(4-fluorphe-
nyl)methyl)-3-(2-hydroxy-3-methylbutan-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (88-89); 8-(4-(Bis(4-fluorphenyl)methyl)-3-(2-fluor-3-methylbutan-2-yl)piperazin-10-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril, TFA (90-91); 8-(4-(Bis(4-fluorphenyl)methyl)-3-(methoxymethyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (92-93); Methyl-1-(bis(4-chlorphenyl)methyl)-4-(6-cy-
ano-3-fluor-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (94-95); Methyl-1-(bis(4-chlor-
phenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (96-97); (R)-
8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-7-brom-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (98); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-5,7-dimethyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (99); 8-(4-(Bis(4-fluorphenyl)methyl)-3-(hydroxymethyl)piperazin-1-yl)-7-chlor-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (100-101); (R)-4-(4-(Bis(4-chlorphenyl)methyl)-3-methylpiperazin-
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1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (102); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-
3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (103); (R)-8-(4-(Bis(4-chlor-
phenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril, Dimethylforma-
mid (104); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-3-methylpiperazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril, Dimethylformamid (105); Cyclopropyl-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-1-methyl-
2-oxo-1 ,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (106-107); 8-((2S,5R)-4-((4-Fluor-2-methoxyphe-
nyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(108-109); 6-Brom-4-((2S,5R)-4-((4-fluor-2-methoxyphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-y1)-1-
methy1-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (110); 8-((2S,SR)-4-((4-Fluor-2-methoxyphenyl)(4-fluor-
phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(111-112); Methyl-4-(bis(4-fluorphenyl)methyl)-1-(6-brom-3-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)piperazin-2-carboxylat (113); Methyl-4-(bis(4-fluorphenyl)methyl)-1-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)piperazin-2-carboxylat (114); Methyl-4-(bis(4-fluorphenyl)methyl)-1-(6-brom-3-cyano-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (115); Methyl-4-(bis(4-fluorphenyl)methyl)-
1-(3,6-dicyano- 1-methyl-2-oxo- 1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (116-117); 4-(4-(Bis(4-flu-
orphenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-6-brom-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbo-
nitril (118); 8-((2R,5S)-4-((4-Fluor-2-methoxyphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (119); 8-((2R,5S)-4-((4-Fluor-2-methoxyphenyl)(4-fluorphenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (120);
8-((2S,5R)-4-((4-Fluor-2-methoxyphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (121-122); 8-(4-(Bis(4-fluorphenyl)methyl)-2,3-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (123-124); 8-((2S,5S)-4-(Bis(4-fluorphenyl)methyl)-2-
isopropyl-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (125); 8-(4-(Bis(4-fluor-
phenyl)methyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (126); (S)-8-(4-(Bis(4-fluorphenyl)inethyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (127); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (128); 8-((2S)-4-((4-Fluor-2-methoxyphenyl)(4-fluorphenyl)methyl)-2-methylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (129-130); 8-((2R,5R)-4-(Bis(4-fluorphenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (131); 8-((2R,5R)-
4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (132); 8-«2S,5S)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (133); (S)-8-(4-(Bis(4-fluorphenyl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (134); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-2-methylpiperazin-1 -yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (135); Methyl-4-(bis(4-fluorphenyl)methyl)-1-(6-cyano-1-me-
thyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carboxylat (136-137); 4-(Bis(4-fluorphenyl)methyl)-1-(6-
cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-carbonsäure (138); 4-(Bis(4-fluorphenyl)me-
thyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpiperazin-2-carboxamid
(139-140); 4-(Bis(4-fluorphenyl)methyl)-1-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)piperazin-2-
carboxamid (141-142); 8-(4-(Bis(4-fluorphenyl)methyl)-2-tyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (143-144); 8-(4-(Bis(4-fluorphenyl)methyl)-2-cyanopiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (145); 8-(4-(Bis(4-fluorphenyl)methyl)-2-(hydroxymethyl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (146-148); 8-(4-(Bis(4-fluorphenyl)methyl)-2-(fluormethyl)pi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (149-151); 8-(4-(Bis(4-fluorphenyl)methyl)-
2,5-dicyclopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (152-153); 8-(4-(Bis(4-
fluorphenyl)methyl)-2-phenylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (154-156);
8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (157); 4-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-brom-1-methyl-2-
oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (158); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (159); 4-((2S,5R)-4-(Bis(4-fluorphenyl)me-
thyl)-2,5-dimediylpiperazin-1-yl)-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (160); 8-((2S,5R)-
4-(Bis(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (161); Methyl-4-(bis(4-fluorphenyl)methyl)-1-(3-brom-6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthy-
ridin-4-yl)piperazin-2-carboxylat (162); 8-(4-(Bis(4-fluorphenyl)methyl)-3,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (163); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-3-isopropylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (167); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-isopropylpipe-
razin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (168); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-
isopropylpiperazin-1-yl)-5-mediyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (169); (R)-8-(4-(Bis(4-fluor-
phenyl)methyl)-2-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (170); 8-(4-(Bis(4-
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fluorphenyl)methyl)-3,3-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (171);
(R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonit-
ril (172); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitril (173); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-ethylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (174); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-3-ethylpiperazin-1-yl)-7-chlor-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (175); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-3-ethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (176); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-3-ethylpi-
perazin-1-yl)-7-chlor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (177); (R)-8-(4-(Bis(4-chlorphe-
nyl)methyl)-3-ethylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (178); (R)-
8-(4-(Bis(4-chlorphenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonit-
ril (179); (R)-8-(4-(Bis(4-chlorphenyl)methyl)-3-ethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (180); (R)-8-(4-(Bis(4-fluorphenyl)methyl)-2-isopropylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (181); 8-[(2S,5R)-4-[(4-Fluorphenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (182); 8-[(2S,5R)-4-[(4-Fluorphenyl)(phenyl)methyl]-2,5-dime-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (183-184); 8-[(2S,5R)-4-[1-(4-Fluor-2-
methoxyphenyl)-2,2-dimethylpropyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (185-186); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (187); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-fluorpyridin-2-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (188); 8-[(2S,5R)-4-[(4-
Chlorphenyl)(3-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (189-190); 8-[(2S,5R)-4-[(4-Chlorphenyl)(5-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (191-192); 8-[(2S,5R)-4-[(4-Fluorphenyl)(5-fluorpyridin-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (193-194);
8-[(2S,5R)-4-[(4-Chlorphenyl)(6-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (195-196); 8-[(2S,5R)-4-[(4-Fluorphenyl)(pyridin-2-yl)methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (197-198); 8-[(2S,5R)-4-[(5-Chlorpyridin-2-yl)(4-me-
thylphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(201-202); 8-[(2S,5R)-4-[(4-Chlorphenyl)(5-chlorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (201-202); 8-[(2S,5R)-4-[(4-Fluorphenyl)(6-methylpyridin-2-yl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (203-204); 8-[(2S,5R)-4-[(2-
Ethoxypyridin-3-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (205-206); 8-[(2S,5R)-4-[(4-Fluorphenyl)[2-(propan-2-yloxy)pyridin-3-yl]methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (207-208); 8-[(2S,5R)-4-[(4-Fluorphenyl)(2-
methoxypyridin-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(209-210); 8-[(2S,5R)-4-[(5-Chlorpyridin-2-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (211-212); 8-[(2S,5R)-4-[(4-Chlorphenyl)(5-methylpyridin-2-yl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (213-214); 8-[(2S,5R)-4-[(3-
Fluorphenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (215-216); 7-Chlor-8-[(2S,5R)-4-[(4-fluorphenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (217-218); 3-Chlor-4-{4-[(4-fluorphenyl)(phenyl)methyl]pipera-
zin-1-yl}-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-on (219-220); 8-[(2S,5R)-2,5-Dimethyl-4-{phe-
nyl[4-(trifluormethoxy)phenyl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(221-222); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (223-224); 8-[(2S,5R)-4-[(4-Chlorphenyl)(2-ethyl-4-fluorphenyl)methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (225-226); 8-[(2S,5R)-4-[(2-
Ethyl-4-fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (227-228); 8-[(2S,5R)-4-[(2-Ethoxy-4-fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (229-230); 4-[(2S,5R)-4-[(4-Chlorphenyl)(2-ethyl-4-
fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-on (231-232);
4-[(2S,5R)-4-[(2-Ethyl-4-fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-di-
hydro-1,5-naphthyridin-2-on (233-234); 4-[(2S,5R)-4-[(2-Ethylphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-
1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-on (235-236); 8-[(2S,5R)-4-(Diphenylmethyl)-2,5-dime-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (237); 4-[(2S,5R)-4-[(4-Fluorphe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-1,5-naphthyridin-2-on (238-239);
4-[(2S,5R)-4-[(4-Chlorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-methyl-1,2-dihydro-
1,5-naphthyridin-2-on (240); 4-[(2S,5R)-4-[Bis(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-6-methoxy-1-me-
thyl-1,2-dihydro-1,5-naphthyridin-2-on (241); 8-[(2S,5R)-4-{[2-(Difluormethyl)-4-fluorphenyl]methyl}-2,5-dimethylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (242); 8-[(2S,5R)-4-{[2-Fluor-4-(trifluorme-
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thoxy)phenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (243);
8-[(2S,5R)-4-[(4-Chlor-2-hydroxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (244); 8-[(2S,5R)-4-[(2-Hydroxyphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (245); 8-[(2S,SR)-2,5-Dimethyl-4-[(2,4,6-trifluorphenyl)methyl]piperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (246); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-methylphe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (247);
8-[(2S,5R)-4-[(3-Fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (248); 8-[(2S,5R)-4-[(3-Fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin- 1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (249); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-methylphenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (250); 8-[(2S,5R)-4-[(4-
Fluorphenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (251); 8-[(2S,5R)-4-[(4-Fluorphenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (252); 8-[(2S,5R)-4-[(4-Cyano-2-fluorphenyl)methyl]-2,5-dimethylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (253); 8-[(2S,5R)-4-{[2-Fluor-6-(trifluorme-
thyl)phenyl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (254);
8-[(2S,5R)-4-[(2-Fluor-6-methylphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (255); 8-[(2S,5R)-4-[1-(2,6-Difluorphenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (256); 8-[(2S,5R)-4-[Bis(3-chlorphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (257); 8-[(2S,5R)-4-[Bis(2-fluorphenyl)methyl]-2,5-di-
mediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (258); 8-[(2S,5R)-4-[(2-Chlorphe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (259);
8-[(2S,5R)-4-[(2-Chlor-6-cyanophenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (260); 8-[(2S,5R)-4-[(2-Chlor-6-fluorphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (261); 8-[(2S,5R)-4-[(2,5-Difluorphenyl)methyl]-2,5-dimethylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (262); 8-[(2S,5R)-4-[(2,6-Dichlorphenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (263); 8-[(2S,5R)-4-Benzyl-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (264); 8-[(2S,5R)-4-[(2,6-Di-
methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (265);
8-[(2S,5R)-4-[(2-Chlor-3,6-difluorphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (266); 8-[(2S,5R)-4-[(4-Cyano-2,6-difluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (267); 8-[(2S,5R)-4-[(4-Chlor-2,6-difluorphenyl)methyl]-2,5-dime-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (268); 8-[(2S,5R)-4-[(2-Cyano-6-fluor-
phenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (269);
8-[(2S,5R)-4-[Bis(3-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (270); 8-[(2S,5R)-4-[(2,6-Difluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (271); 8-[(2S,5R)-4-[(2,6-Difluorphenyl)(phenyl)methyl]-2,5-dimediylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (272); 8-[(2S,5R)-4-[(2,6-Difluorphenyl)(phenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril, TFA (273); 8-[(2S,5R)-
4-[(2,6-Difluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (274); 8-[(2S,5R)-4-[(2,6-Difluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (275); 8-[(2S,5R)-4-[(2,3-Difluorphenyl)(phenyl)methyl]-2,5-di-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (276); 8-[(2S,5R)-4-[(2,4-Difluor-
phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (277);
8-[(2S,5R)-2,5-Dimethyl-4-{[6-(trifluormethyl)pyridin-2-yl]methyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (278); 8-[(2S,5R)-2,5-Dimethyl-4-{[2-methyl-6-(trifluormethyl)pyridin-3-yl]methyl } pipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (279); 8-[(2S,5R)-4- {[2-Methoxy-6-(trifluorme-
thyl)pyridin-4-yl]methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(280); 8-[(2S,5R)-4-{[2-Chlor-6-(trifluormethyl)pyridin-3-yl]methyl}-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (281); 8-[(2S,5R)-4-[(3-Chlorphenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (282); 8-[(2S,5R)-4-[(2,4-Difluorphenyl)(phenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (283); 8-[(2S,5R)-4-[(2-
Fluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (284); 8-[(2S,5R)-4-[(2-Fluorphenyl)(phenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (285); 8-[(2S,5R)-4-[(2,3-Difluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (286); 8-[(2S,5R)-4-[(2-Fluorphenyl)methyl]-2,5-dimethylpipe-
razin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (287); 8-[(2S,5R)-4-[(3,5-Difluorphenyl)(phe-
nyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (288); 8-[(2S,5R)-
4-[(3,5-Difluorphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
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din-2-carbonitril (289); 8-[(2S,5R)-4-[(3,5-Difluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2-carbonitril (290); 8-[(2S,5R)-4-[(3,4-Difluorphenyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (291); 8-[(2S,5R)-4-[(3-Fluorphenyl)methyl]-2,5-dimethylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (292); 8-[(2S,5R)-4-[(3-Fluorphenyl)(4-flu-
orphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (293);
8-[(2S,5R)-4-[(4-Fluorphenyl)[4-(trifluormethyl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (294); 8-[(2S,5R)-4-[(4-Fluorphenyl)(4-methylphenyl)methyl]-2,5-dimethylpipe-
razin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (295); 8-[(2S,5R)-4-[(3-Fluorphenyl)(phe-
nyl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (296); 8-[(2S,5R)-
4-[(4-Fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(297); 8-((2S,5R)-4-((4-Chlorphenyl)(4-cyanophenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (298); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-methylphenyl)methyl]-2,5-dimethylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (299); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-fluorphe-
nyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (300); 8-[(2S,5R)-
4-[Bis(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
tril (301); 8-((2S,SR)-4-((4-Chlorphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (302); 8-((2S,5R)-4-((4-Chlorphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (303); 8-((2S,5R)-4-((2-Fluorphenyl)(4-fluor-
phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (304);
8-((2S,5R)-4-((2-Fluorphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (305); 8-((2S,5R)-4-((4-Cyanophenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (306); 8-((2S,5R)-4-((4-Cyanophenyl)(4-fluorphenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (307); 8-((2S,5R)-
4-(1-(4-Fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(308-309); 8-((2S,5R)-4-((4-Cyanophenyl)(p-tolyl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril, TFA-Salz (310-311); 8-((3R)-4-((4-Fluorphenyl)(pyrimidin-4-yl)methyl)-3-methylpipe-
razin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (312-313); 8-((3R)-4-((4-Chlorphenyl)(2-
methylpyrimidin-5-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril
(314); 8-((3R)-4-((4-Fluorphenyl)(2-methylpyrimidin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2,7-dicarbonitril (315-316); 8-((3R)-4-((4-Fluorphenyl)(pyrimidin-5-yl)methyl)-3-methylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (317-318); 8-((3R)-4-((4-Chlorphenyl)(pyri-
midin-4-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(319-320); 8-((3R)-4-((2-(tert-Butyl)pyrimidin-4-yl)(4-fluorphenyl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (321); 8-((2S,5R)-4-((4-Cyanophenyl)(p-tolyl)methyl)-2,5-dimethylpi-
perazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (322); 8-((2S,5R)-4-((4-
ChlorphenylX4-(trifluormethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (323-324); 7-Fluor-8-((2S,5R)-4-((4-fluorphenyl)(4-(trifluormethyl)phenyl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (325-326); 8-((2S,5R)-4-((4-Cya-
nophenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (327-328); 8-((2S,5R)-4-((2,6-Difluorphenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-7-fluor-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (329 und 336); 7-Fluor-8-((2S,5R)-4-((3-fluorphenyl)(4-
fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(330-331); 7-Fluor-8-((2S,5R)-4-((4-fluorphenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (332); 7-Fluor-8-((2S,SR)-4-((2-fluorphenyl)(4-fluorphenyl)methyl)-2,5-dime-
thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (333-334); 7-Fluor-8-((2S,5R)-4-((4-
fluorphenyl)(p-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril
(335); 8-((2S,SR)-4-(1-(2,4-Difluorphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (337-339); 8-[(2S,5R)-5-Ethyl-2-methyl-4-[(pyridin-2-yl)[4-(trifluormethoxy)phenyl]me-
thyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (340-341); 8-((2S,5R)-5-Ethyl-2-me-
thyl-4-(pyridin-2-yl(4-(trifluormethoxy)phenyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (342-343); 8-((2S,5R)-4-(1-(3,4-Difluorphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (344); 8-((2R,5S)-2,5-Dimethyl-4-(1-(4-(trifluormethyl)phenyl)ethyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (345-346); 8-((2S,SR)-4-(1-(2,4-Difluorphenyl)pro-
pyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (347-349); 8-((2S,5R)-
4-((5-Ethylpyridin-2-yl)(3-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitril (350-351); 8-((2S,5R)-4-(2-Methoxy-4-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (352); 8-((2S,5R)-4-(1-(5-Chlor-2,3-dihydrobenzofuran-7-
yl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (353 und 356-357);
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8-((2S,5R)-4-((5-Ethylpyridin-2-yl)(3-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (354); 8-((2S,5R)-4-((3-Chlorphenyl)(5-ethylpyridin-2-yl)methyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (355); 8-((2S,5R)-4-((4-FluorphenylXtetrahydro-
2H-pyran-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(358-359); 8-((2S,5R)-4-((4-CyanophenylX5-methylpyridin-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (360-361); 8-((2S,5R)-4-((4-Chlorphenyl)(4-methylpyridin-2-yl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (362 und 364);
8-((2S,5R)-4-((4-Chlorphenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (363-365); 8-((2S,5R)-4-((3,4-Difluorphenyl)(pyridin-2-yl)methyl)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (366); 8-((2S,5R)-4-((6-Fluorpyridin-2-
yl)(4-(trifluormethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (367-368); 8-((2S,5R)-4-((3-Chlorphenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (369); 8-((2S,5R)-4-((3-Fluorphenyl)(5-(trifluormethyl)pyridin-
2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (370-371);
8-((2S,5R)-4-((3-Chlorphenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (372); 8-((2S,5R)-4-((3-Chlor-4-methylphenyl)(5-methylpyridin-2-yl)methyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (373 und 380); 8-((2S,5R)-4-((3-
FluorphenylXpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (374 und 379); 8-((2S,5R)-4-((3,4-Difluorphenyl)(pyridin-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (375-376); 8-((2S,5R)-2,5-Dimethyl-4-(pyridin-2-yl(4-(trifluorme-
thoxy)phenyl)methyl) piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (377-378);
8-((2S,5R)-4-((4-Chlorphenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (381 und 382); 8-((2S,5R)-4-((4-Fluorphenyl)(pyridazin-3-yl)methyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (383-384); 8-((2S,5R)-4-((4-Chlorphenyl)(2-me-
thylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(385); 8-((2S,5R)-4-((4-Fluorphenyl)(5-fluorpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (386); 8-((2S,5R)-4-((4-FluorphenylXtetrahydro-2H-pyran-4-yl)methyl)-2,5-di-
mediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (387-388); 8-((2S,5R)-4-((4-
FluorphenylX2-methylpyrimidin-4-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitril (389); 8-((2S,5R)-4-((3-Fluorphenyl)(6-methylpyridin-3-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (390); 8-((2S,5R)-4-((5-Fluorpyridin-3-yl)(p-tolyl)methyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (391); 8-((2S,5R)-4-((4-Fluor-
phenyl)(pyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
tril (392); 8-((2S,5R)-4-((4-Fluorphenyl)(pyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (393-394); 8-((2S,5R)-4-((3-Fluorphenyl)(6-methylpyridin-3-yl)methyl)-2,5-di-
mediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (395); 8-((2S,5R)-4-((4-Chlorphe-
nyl)(pyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(396-397); 8-((2S,5R)-4-((3-Chlorphenyl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (398); 8-((2S,5R)-4-((3-Chlor-4-methylphenyl)(5-methylpyridin-2-yl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (399); 8-((2S,5R)-4-((4-
Fluorphenyl)(5-fluorpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (400); 8-((2S,5R)-4-((4-Fluorphenyl)(2-methylpyrimidin-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (401); 8-((2S,5R)-4-((4-Fluorphenyl)(pyrimidin-4-yl)methyl)-
2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (402); 8-((2S,5R)-4-((4-
Chlorphenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (403); 8-((2S,5R)-4-((3-Fluorphenyl)(pyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (404); 8-((2S,5R)-2,5-Dimethyl-4-(pyridin-2-yl(4-(trifluormethoxy)phenyl)me-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (405); 8-((2S,5R)-4-((4-Fluorphe-
nyl)(2-methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (406); 8-((2S,5R)-4-(Bis(5-fluorpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (407); 8-((2S,5R)-4-((2-(tert-Butyl)pyrimidin-4-yl)(4-fluorphenyl)methyl)-2,5-dime-
thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (408-409); 8-((2S,5R)-4-((4-Fluorphe-
nyl)(2-methylpyrimidin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (410); 8-((2S,5R)-4-(1-(3,4-Difluorphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (411); 8-((2S,5R)-4-(1-(2-Fluor-4-(trifluormethyl)phenyl)ethyl)-2,5-dimethylpiper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (412); 8-((3R)-4-((4-Chlorphenyl)(2-methylpyri-
midin-5-yl)methyl)-3-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(413-414); 8-((2S,SR)-4-((4-Fluorphenyl)(5-fluorpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
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5,6-dihydro-1,5-naphthyridin-2-carbonitril (415); 8-((2S,5R)-4-((5-Fluorpyridin-3-yl)(p-tolyl)methyl)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (416); 8-((2S,5R)-4-((3-Fluorphenyl)(6-me-
thylpyridin-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(417); 8-((2S,5R)-5-Ethyl-4-((4-fluorphenyl)(2-methylpyrinüdin-4-yl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (418-419); 8-((2S,5R)-5-Ethyl-4-(1-(2-fluor-4-(trifluormethoxy)phe-
nyl)propyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (420-421);
8-((2S,5R)-4-((4-ChlorphenylXpyridin-2-yl)methyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (422-423); 7-Fluor-8-((2S,5R)-4-(1-(4-fluorphenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril und 7-Fluor-8-((2S,5R)-4-(1-(4-fluorphenyl)ethyl-1-d)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (424-425); 7-Fluor-
8-((2S,5R)-4-(1-(4-fluorphenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (426-427); 8-((2S,SR)-4-(1-(4-Fluorphenyl)ethyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (428-429); 8-((2S,SR)-2,5-Dimethyl-4-((2,4,6-trifluorphenyl)methyl-d2)piper-
azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (430); 8-((2S,SR)-4-(1-(2-Fluor-4-(trifluorme-
thyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (431);
8-((2S,SR)-2,5-Dimethyl-4-(1-(2,4,6-trifluorphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (432); 8-((2S,5R)-4-(1-(2-Chlor-4-fluor-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (433); 8-((2S,5R)-4-(1-(2-Fluor-4-(trifluormethyl)phenyl)ethyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (434); 8-((2S,5R)-2,5-Dime-
thyl-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(435-436); 8-((2S,SR)-4-(1-(2-Fluor-4-(trifluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (437, 439 und 442); 8-((2S,5R)-4-(1-(2-Fluor-4-(trifluormethoxy)phe-
nyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (438 und
440-441); 8-((2S,5R)-4-((4-Chlorphenyl)(6-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (443); 8-((2S,5R)-4-((5-Fluorpyridin-2-yl)(p-tolyl)methyl)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (444); 8-((2S,SR)-4-((3,4-Dihydro-2H-ben-
zo[b][1,4]dioxepin-6-yl)(3-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (445); 8-((2S,5R)-4-((4-Chlorphenyl)(4-fluorpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (446); 8-((2S,5R)-4-((4-Chlorphenyl)(2,3-dihydroben-
zo[b][1,4]dioxin-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(447); 8-((2S,5R)-4-((4-Chlorphenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (448); 8-((2S,5R)-4-((4-Fluorphenyl)(5-methylpyridin-2-yl)methyl)-2,5-dime-
thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (449); 8-((2S,SR)-2,5-Dimethyl-4-((6-
methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (450);
8-((2S,5R)-4-((3,4-Dihydro-2H-benzo[b] [1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (451); 8-((2S,SR)-4-((4-Cyanophenyl)(5-methylpyri-
din-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (452-453);
8-((2S,SR)-2,5-Dimethyl-4-((5-methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (454, 457); 8-((2S,5R)-4-((4-Fluorphenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpipe-
razin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (455-456); 8-((2S,5R)-4-((4-Chlorpheny1)(4-
fluor-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (458-459); 8-((2S,5R)-2,5-Dimethyl-4-((4-methylpyridin-2-yl)(p-tolyl)methyl)piperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (460-461); 8-((2S,5R)-4-((5-Fluorpyridin-2-yl)(4-(triflu-
ormethoxy)phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(462, 466, 468); 8-((2S,5R)-4-((4-Cyanophenyl)(5-fluorpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (463-464); 8-((2S,5R)-4-((2,2-Dimethyl-2,3-dihydrobenzofuran-7-
yl)(5-fluorpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonit-
ril (465, 467); 8-((2S,5R)-4-((3,4-Dihydro-2H-benzo[b] [1,4]dioxepin-6-yl)(5-methylpyridin-2-yl)methyl)-2,5-dimediyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (469); 8-((2S,5R)-4-((3-Fluorphenyl)(6-
methylpyridin-2-yl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(470); 8-((2S,SR)-4-((4-Fluorphenyl)(6-fluorpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (471); 8-((2S,5R)-4-((4-Fluorphenyl)(4-fluorpyridin-2-yl)methyl)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (472-474); 8-((2S,5R)-2,5-Dimethyl-4-((1-
methyl-1H-indazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (475);
8-((2S,5R)-4-((6-Fluorpyridin-2-ylXp-tolyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (476, 478-479); 8-((2S,5R)-4-(Cyclopropyl(2-fluor-4-(trifluormethoxy)phenyl)methyl)-2,5-
dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (480-481); 8-((2S,SR)-5-Ethyl-
4-(1-(4-methoxyphenyl)ethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
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(482-483); 8-((2S,5R)-4-((4-Fluorphenyl)(4-methylpyridin-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (484); 8-((2S,SR)-2,5-Dimethyl-4-((4-methylpyridin-2-yl)(p-tolyl)me-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (485); 8-((2S,5R)-4-( 1-(2-Chlor-4,5-
difluorphenyl)ethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (486);
8-((2S,5R)-4-(1-(2-Chlor-4-fluor-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (487); 8-((2S,5R)-2,5-Dimethyl-4-(1-(2,4,6-trifluorphenyl)ethyl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (488-489, 555); 8-[(2S,5R)-4-[2-Fluor-1-(4-fluorphenyl)ethyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (556); 8-((2S,5R)-4-(1-(4-Flu-
orphenyl)-2-hydroxyethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(557-558); 8-((2S,5R)-4-(1-(4-Fluorphenyl)-2-methoxyethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (559-560); 8-((2S,5R)-4-(2-(4-Fluorphenyl)-2-methoxyethyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (561); 8-((2S,5R)-4-(4-(1-Cyanocyclopro-
pyl)benzyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (567);
8-((2S,5R)-4-((1-Ethyl-1H-benzo[d]imidazol-7-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (568-569); 7-(Difluormethyl)-8-((2S,5R)-4-(2-fluor-4-(trifluormethoxy)benzyl)-2,5-di-
methylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (570); 8-((2S,5R)-4-(3-(Dimethyla-
mino)benryl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (573);
8-((2S,SR)-4-(1-(4-Fluorphenyl)propyl-1-d)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (574-575); 8-((2S,5R)-4-(2-Cyano-4-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (581); 8-((2S,SR)-2,5-Dimethyl-4-(2,2,2-trifluor-1-(4-fluorphe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (582-583); 8-((2S,5R)-4-(3-Cya-
no-4-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonit-
ril (584); 8-((2S,5R)-4-(4-Fluor-3-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (585); 8-((2S,SR)-2,5-Dimethyl-4-(3-(trifluormethoxy)benzyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (586); 8-((2S,5R)-4-(4-(tert-Butyl)benzyl)-2,5-dimediylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (587); 8-((2S,5R)-4-(4-(Difluormethoxy)benzyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (588); 8-((2S,5R)-4-((2,2-Difluor-
benzo[d] [1,3]dioxol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (589); 8-((2S,5R)-4-(4-(Difluormethoxy)-2-fluorbenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (590); 8-((2S,5R)-4-(2-Fluor-4-(trifluormethoxy)benzyl)-2,5-dimediylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (591); 8-((2S,5R)-4-(1-(2,6-Difluor-4-hydroxyphenyl)-
2,2,2-trifluorethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (592);
8-((2S,5R)-4-(2-Brom-4-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (593); 8-((2S,5R)-4-(3-Isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (594); 8-((2S,5R)-4-(2-Isopropoxybenzyl)-2,5-dimediylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (595); 8-((2S,SR)-4-((1-Ethyl-3-fluor-1H-indol-4-yl)methyl)-
2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (596); 8-((2S,5R)-4-(4-Fluor-
2-isopropoxybenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (598);
8-((2S,5R)-4-(3-Ethoxybenzyl)-2,5-dimethylpiperazin-1 -yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (599); 8-((2S,5R)-4-(2-Methoxy-5-(trifluormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (601); 8-((2S,5R)-4-(4-Isopropylbenzyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (602); 8-((2S,5R)-4-(4-Chlorbenzyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (603); 8-((2S,SR)-2,5-Dimethyl-4-((1-methyl-1H-indol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (606); 8-((2S,5R)-4-(2-Chlor-
4-(trifluormetiioxy)benzyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(607); 8-((2S,5R)-2,5-Dimethyl-4-(2-methyl-4-(trifluormethoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (608); 8-((2S,5R)-2,5-Dimethyl-4-(4-(trifluormethoxy)benzyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (609); 8-((2S,5R)-4-(3-Fluor-4-(trifluormethoxy)benzyl)-2,5-dime-
diylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (610); 8-«2S,5R)-4-(3-Chlor-4-(triflu-
ormethoxy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (611);
8-((2S,5R)-2,5-Dimethyl-4-((tetrahydro-2H-pyran-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitril (623); 8-((2S,5R)-4-(2-Fluor-4-(trifluormethoxy)benzyl)-2,5-dimediylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (624); 8-((2S,5R)-2,5-Dimethyl-4-(2,2,2-trifluor-1-(2-fluor-4-
hydroxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (625); 8-((2S,5R)-
2,5-Dimethyl-4-(2,2,2-trifluor-1-(4-hydroxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (626); 8-((2S,5R)-4-(1-(2,6-Difluor-4-hydroxyphenyl)-2,2,2-trifluorethyl)-2,5-dimediylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (627-628); 8-((2S,5R)-4-(3-Brom-4-(trifluormetho-
xy)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (629); tert-Butyl-
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8-{[(2R,5S)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]methyl} -3,4-
dihydro-2H-1,4-benzoxazin-4-carboxylat (630); 8-[(2S,5R)-4-[(4-Acetyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (631); 8-[(2S,5R)-2,5-Di-
methyl-4-(2-phenylethyl)piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (632);
8-[(2S,5R)-2,5-Dimethyl-4-[2-(4-methylphenyl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (633); 8-[(2S,5R)-4-[(3,4-Dihydro-2H-1,4-benzoxazin-8-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (634); 8-[(2S,5R)-2,5-Dimethyl-4-[(4-methyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazin-5-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (635);
8-[(2S,5R)-2,5-Dimethyl-4-{1-[6-(trifluormethyl)pyridin-2-yl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (636-637); 8-[(2S,5R)-2,5-Dimethyl-4-[1-(chinolin-5-yl)ethyl]piperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (638-639); 8-[(2S,5R)-4-[1-(5-Fluorpyridin-2-yl)ethyl]-2,5-dimethylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (640-641); 8-[(2S,5R)-2,5-Dimethyl-
4-{ 1-[5-(trifluormethyl)pyridin-2-yl]ethyl } piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril
(642-643); 8-[(2S,5R)-4-[1-(5-Methoxypyridin-2-yl)ethyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (644-645); 8-[(2S,5R)-4-[1-(4-Cyclopropyl-1,3-tlüazol-2-yl)ethyl]-2,5-dimethylpipera-
zin-I-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (646-647); 8-[(2S,5R)-2,5-Dimethyl-4-[1-(5-me-
thyl-1,2-oxazol-3-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (648-649);
8-[(2S,5R)-2,5-Dimethyl-4-[1-(chinoxalin-6-yl)ethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (650-651); 8-[(2S,5R)-4-{1-[4-(Difluormethoxy)phenyl]ethyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (652-653); 8-[(2S,5R)-4-[1-(2,2-Difluor-2H-1,3-benzodioxol-5-yl)ethyl]-
2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (654-655); 8-[(2S,5R)-4-[(4-
Chlorphenyl)(2,2-difluor-2H-1,3-benzodioxol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (656-657); 8-[(2S,5R)-4-[(4-Fluorphenyl)(4-methoxyphenyl)methyl]-2,5-dimethylpipe-
razin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (658-659); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-
methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(660-661); 8-[(2S,5R)-4-[(4-Fluorphenyl)[4-(morpholin-4-yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (662-663); 8-[(2S,5R)-4-[(4-Fluorphenyl)[2-(morpholin-4-yl)phe-
nyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (664-665);
8-[(2S,5R)-4-{[4-(Difluormethyl)phenyl](4-fluorphenyl)methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (666-667); 8-[(2S,5R)-4-[(2,2-Difluor-2H-1,3-benzodioxol-4-yl)(4-fluorphenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (668-669); 8-[(2S,5R)-
4-[(4-Chlorphenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (670-671); 8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(morpholin-4-yl)phenyl]methyl]-2,5-dimethylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (672-673); 8-[(2S,5R)-4-[(4-Fluorphenyl)(pyrazin-2-yl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (674-675); 8-[(2S,5R)-
4-[(4-Fluorphenyl)(pyrimidin-2-yl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (676-677); 8-[(2S,5R)-4-[(4-Fluorphenyl)[6-(trifluormethyl)pyridin-2-yl]methyl]-2,5-dimediylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (678-679); 8-[(2S,5R)-4-[(4-Fluorphenyl)[5-(trifluor-
methyl)pyridin-2-yl]methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(680-681); 8-[(2S,5R)-4-[(2,4-Difluorphenyl)(pyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (682-683); 8-[(2S,5R)-4-[(2,4-Difluorphenyl)(5-fluorpyridin-2-yl)methyl]-2,5-di-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (684-685); 8-[(2S,5R)-4-[(3-Fluor-
phenyl)(5-methoxypyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (686-687); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-methansulfonylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
methy1-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (688-689); 8-[(2S,5R)-4-[(3-Fluorphenyl)[5-(propan-2-ylo-
xy)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(690-691); 8-[(2S,5R)-4-[(4-Fluorphenyl)(2,4,6-trifluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (692-693); 8-[(2S,5R)-4-[(4-Fluorphenyl)({pyrazolo[1,5-a]pyridin-7-
yl})methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (694-695);
8-[(2S,5R)-4-{[6-(Difluormethyl)pyridin-2-yl](4-fluorphenyl)methyl}-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (696-697); 8-[(2S,5R)-4-[(4-Fluorphenyl)({pyrazolo[1,5-a]pyridin-3-yl})me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (698-699); 8-((2S,5R)-
4-((4-Cyclopropylthiazol-2-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (700-701); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-2,5-dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (702-703); 8-[(2S,5R)-4-[(4-Fluorpheyl)(1-
methyl-1H-imidazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (704-705); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (706-707); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1-methyl-1H-imidazol-4-yl)me-
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thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (708); 8-[(2S,5R)-4-[(4-
Fluorphenyl)(1,3-oxazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (709-710); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,3-thiazol-2-yl)methyl]-2,5-dimediylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (711-712); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1-methyl-1H-imidazol-2-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (713-714);
8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1 - yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (715-716); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,3-oxazol-2-yl)methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (717-718); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2-thia-
zol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (719-720);
8-[(2S,5R)-4-[(4-Fluorphenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (721-722); 8-[(2S,5R)-4-[(2-Cyclopropyl-1,3-thiazol-4-yl)(4-fluorphenyl)methyl]-2,5-dime-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (723-724); 8-[(2S,5R)-4-[(1-Cyclopro-
pyl-1H-pyrazol-4-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (725-726); 8-[(2S,5R)-4-[(2-Cyclopropyl-1,3-thiazol-5-yl)(4-fluorphenyl)methyl]-2,5-dimethylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (727-728); 8-((2S,5R)-4-((5-Cyclopropylisoxa-
zol-3-ylX4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
tril (729-730); 8-((2S,5R)-4-((5-(tert-Butyl)isoxazol-3-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (731-732); 8-((2S,5R)-4-((4-Fluorphenyl)(5-methylisoxazol-3-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (733-734);
8-((2S,5R)-4-((3-Cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (735-736); 8-[(2S,5R)-4-[(3-tert-Butyl-1,2,4-oxadiazol-5-yl)(4-fluor-
phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (737-738);
8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(oxan-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (739-740); 8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(4-fluorphenyl)-1,2,4-
oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(741-742); 8-[(2S,5R)-4-([3-(Difluormethyl)-1,2,4-oxadiazol-5-yl](4-fluorphenyl)methyl}-2,5-dimethylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (743-744); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-methyl-1,2,4-
oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(745-746); 8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(propan-2-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (747-748); 8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(morpholin-4-
yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (749-750); 8-[(2S,5R)-4-[(4-Fluorphenyl)[3-(1-methylpiperidin-4-yl)-1,2,4-oxadiazol-5-yl]methyl]-2,5 - dimethyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (751-752); 8-[(2S,5R)-4-[(3-Ethyl-1,2,4-
oxadiazol-5-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (753-754); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (755); tert-Butyl-3-(5-{[(2R,5S)-4-(6-cyano-1-methyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl](4-fluorphenyl)methyl}-1,2,4-oxadiazol-3-yl)azetidin-
1-carboxylat (756-757); 8-[(2S,5R)-4-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)[4-(trifluormethoxy)phenyl]methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (758-759); 8-[(2S,5R)-4-[(4-
Bromphenyl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (760-761); 8-((2S,5R)-4-((5-Cyclopropyl-1,3,4-oxadiazol-2-yl)(4-fluorphenyl)methyl)-
2,5-dimethylpiperazin-1-yl)-5-methy1-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (762-763); 8-((2S,5R)-
4-((5-(tert-Butyl)-1,2,4-oxadiazol-3-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methy1-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (764-765); 8-((2S,5R)-4-((5-Cyclopropyl-4H-1,2,4-triazol-3-yl)(4-fluorphenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (766-767); 8-((2S,5R)-
4-((3-Cyclopropyl-1-methyl-1H-1,2,4-triazol-5-yl)(4-fluorphenyl)methyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (768-769); 8-((2S,5R)-4-((1-(tert-Butyl)-1H-tetrazol-5-yl)(4-fluorphe-
nyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (770-771);
8-((2S,5R)-4-((4-Fluorphenyl)(5-isopropyl-1,3,4-thiadiazol-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (772-773); 8-((2S,5R)-4-((5-Cyclopropyl-1,3,4-thiadiazol-2-yl)(4-flu-
orphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (774-775);
8-((2S,5R)-4-((4-Cyclopropyloxazol-2-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (776-777); 8-[(2S,5R)-4-[(4-tert-Butyl-1,3-oxazol-2-yl)(4-fluorphenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (778-779); 8-((2S,5R)-
4-(1-(2,6-Difluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitril (780-781); 8-[(2S,5R)-4-[1-(4-Fluorphenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitril (782-783); 8-[(2S,5R)-2,5-Dimethyl-4-[1-(4-methylphenyl)ethyl]piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (784-785); 4-{1-[(2R,SS)-4-(3,6-Dicyano-1-methyl-2-
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oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]ethyl}benzoesäure (786-787); 8-[(2S,5R)-2,5-Di-
methyl-4-{1-[4-(trifluormethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitril (788); 8-[(2S,5R)-4-[1-(4-Bromphenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (789-790); 8-[(2S,5R)-4-[1-(4-Chlorphenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (791-792); Methyl-4-{1-[(2R,5S)-4-(3,6-dicyano-1-methyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]ethyl}benzoat (793-794); Methyl-3-{1-[(2R,5S)-
4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-dimethylpiperazin-1-yl]ethyl}benzoat
(795-796); 8-[(2S,5R)-4-[1-(2-Fluorphenyl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2,7-dicarbonitril (797-798); 8-[(2S,5R)-4-[1-(5-Methoxypyridin-2-yl)ethyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (799-800); 8-[(2S,5R)-2,5-Dimethyl-4-{1-[4-(trifluormetho-
xy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (801-802); 8-[(2S,5R)-
2,5-Dimethyl-4-[1-(5-methyl-1,2-oxazol-3-yl)ethyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (803-804); 8-[(2S,5R)-4-[Bis(4-chlorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitril (805); 8-[(2S,5R)-4-[Bis(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (806); 8-[(2S,5R)-4-[(4-Fluorphenyl)(phenyl)me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (807-808);
8-[(2S,5R)-4-[(2-Ethylphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2,7-dicarbonitril (809-810); 8-[(2S,5R)-4-[(4-Ethylphenyl)(4-fluorphenyl)methyl]-2,5-dimethylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (811-812); 8-[(2S,SR)-4-[(3,5-Difluorphe-
nyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(813-814); 8-[(2S,5R)-4-[(4-Fluorphenyl)(6-methylpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (815-816); 8-[(2S,5R)-4-[(4-Fluorphenyl)(4-methylphenyl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (817-818); 8-[(2S,5R)-
4-[(4-Chlorphenyl)(3-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridin-2,7-dicarbonitril (819 und 822); 8-[(2S,5R)-4-[(4-Fluorphenyl)(3-fluorpyridin-2-yl)methyl]-2,5-dimethylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (820-821); 8-[(2S,5R)-4-[(4-Cyanophe-
nyl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonit-
ril (823-824); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (825-826); 8-[(2S,5R)-4-[(4-Fluorphenyl)(5-fluorpyridin-2-yl)methyl]-
2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (827-828); 8-[(2S,5R)-
4-[(4-Chlorphenyl)(5-fluorpyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2,7-dicarbonitril (829-830); 8-[(2S,5R)-4-[(2-Chlor-4-fluorphenyl)(5-methylpyridin-2-yl)methyl]-2,5-dimethylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (831-832); 8-[(2S,5R)-4-[(5-Fluorpyri-
din-2-yl)(4-methylphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitril (833); 8-[(2S,5R)-4-[(4-Chlorphenyl)(phenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitril (834-835); 8-[(2S,5R)-4-[(4-Fluorphenyl)[5-(trifluormethyl)pyridin-2-yl]me-
thyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (836-837);
8-[(2S,5R)-4-[(4-Fluorphenyl)(4-methoxyphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitril (838-839); 8-[(2S,5R)-4-[(3-Fluorphenyl)[5-(trifluormethyl)pyridin-2-yl]methyl]-2,5-
dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (840-841); 8-[(2S,5R)-4-[(4-
Fluorphenyl)(pyridin-2-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitril (842-843); 8-[(2S,5R)-4-[(4-Fluorphenyl)[6-(trifluormethyl)pyridin-2-yl]methyl]-2,5-dimethylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (844-845); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1-me-
thyl-1H-pyrazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbo-
nitril (846-847); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1-methyl-1H-imidazol-5-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (848-849); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2-oxazol-3-
yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (850-851);
8-[(2S,5R)-4-[(4-Fluorphenyl)(1-methyl-1H-imidazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2,7-dicarbonitril (852-853); 8-[(2S,5R)-4-[(4-Fluorphenyl)(1,2-thiazol-5-yl)methyl]-2,5-di-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (854-855); 8-[(2S,5R)-4-[(4-
Fluorphenyl)(1,3-thiazol-4-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (856-857); 8-[(2S,5R)-4-[(2-Cyclopropyl-1,3-thiazol-4-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (858-859); 8-[(2S,5R)-4-[(3-Cyclopropyl-1,2,4-
oxadiazol-5-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (860-861); 8-[(2S,5R)-4-[(3-tert-Butyl-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)methyl]-2,5-dimethylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (862-863); 8-[(2S,5R)-4-[(4-Fluorphenyl)(5-
methyl-1,2-oxazol-3-yl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitril (864-865); 8-[(2S,5R)-4-[(5-tert-Butyl-1,2-oxazol-3-yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-
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methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (866-867); 8-[(2S,5R)-4-[(5-Cyclopropyl-1,2-oxazol-3-
yl)(4-fluorphenyl)methyl]-2,5-dimethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(868-869); 8-[(3R)-4-[Bis(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naph-
thyridin-2,7-dicarbonitril (870); 8-[(3R)-4-[(4-Cyanophenyl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (871); 8-[(3R)-4-[(4-Chlorphenyl)(4-tyanophenyl)methyl]-3-me-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (872-873); 8-[(3R)-4-[(3,5-Difluor-
phenyl)(phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(874-875); 8-[(3R)-4-[(2-Ethylphenyl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitril (876-877); 8-[(3R)-4-[(4-Fluorphenyl)(phenyl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (878-879); 8-[(3R)-4-[(3-Fluorphenyl)(4-fluorphe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (880-881);
8-[(3R)-4-[(2-Fluorphenyl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2,7-dicarbonitril (882-883); 8-[(3R)-4-[(4-Ethylphenyl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (884-885); 8-[(3R)-4-[(4-Chlorphenyl)(phenyl)methyl]-3-me-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (886-887); 8-[(3R)-4-[(4-Fluorphe-
nyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(888-889); 8-[(3R)-4-[(3-Fluorpyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitril (890 und 892); 8-[(3R)-4-[(4-Fluorphenyl)(3-fluorpyridin-2-yl)methyl]-3-me-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (891 und 893); 8-[(3R)-4-[(4-Fluor-
phenyl)(2-methoxypyridin-3-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (894-895); 8-[(3R)-4-[(4-Fluorphenyl)[5-(trifluormethyl)pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (896-897); 8-[(3R)-4-[(5-Fluorpyridin-2-yl)(4-methyl-
phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (898-899);
8-[(3R)-4-[(4-Chlorphenyl)(5-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (900-901); 8-[(3R)-4-[(4-Fluorphenyl)(5-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (902-903); 8-[(3R)-4-[(4-Fluorphenyl)(5-methylpy-
ridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (904);
8-[(3R)-4-[(4-Fluorphenyl)(6-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (905-906); 8-[(3R)-4-[(4-Chlorphenyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (907); 8-[(3R)-4-[(5-Cyanopyridin-2-yl)(4-fluorphe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (908); 8-[(3R)-
4-[(4-Chlorphenyl)(3-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-l,5-naphthyridin-
2,7-dicarbonitril (909); 8-[(3R)-4-[(4-Fluorphenyl)[4-(trifluormethyl)phenyl]methyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (910); 8-[(3R)-4-[(3-Fluorphenyl)(5-fluorpyridin-2-yl)methyl]-3-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (911); 8-[(3R)-4-[(3-Fluorphe-
nyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitril (912); 8-[(3R)-4-[(4-Chlorphenyl)(3-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitril (913); 8-[(3R)-4-[(4-Fluorphenyl)[4-(trifluormethyl)phenyl]methyl]-3-methyl-
piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (914); 8-[(3R)-4-[(4-Fluorphenyl)(5-
methylpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(915); 8-[(3R)-4-[(4-Fluorphenyl)(3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2,7-dicarbonitril (916-917); 8-[(3R)-4-[(4-Fluorphenyl)(pyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (918-919); 8-[(3R)-4-[(4-Cyanophenyl)(4-fluorphe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (920); 8-[(3R)-
4-[(4-Fluorphenyl)[6-(trifluormethyl)pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (921-922); 8-[(3R)-4-[(3-Fluorphenyl)(5-methylpyridin-2-yl)methyl]-3-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (923); 8-[(3R)-4-[(5-Cyanopyridin-2-yl)(4-fluor-
phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (924);
8-[(3R)-4-[(3-Fluorphenyl)(5-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (925); 8-[(3R)-4-[(3-Chlorphenyl)(5-fluorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (926-927); 8-[(3R)-4-[(3-Chlorphenyl)(5-methylpyri-
din-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (928-929);
8-[(3R)-4-[(4-Chlorphenyl)(5-chlorpyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (930-931); 8-[(3R)-4-[(5-Chlorpyridin-2-yl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (932-933); 8-[(3R)-4-[(2,2-Dimethyl-2,3-dihydro-1-
benzofuran-7-yl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (934-935); 8-[(3R)-4-[(5-Chlorpyridin-2-yl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (936-937); 8-[(3R)-4-[(2-Chlor-4-fluorphenyl)(5-methylpyridin-2-
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yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (938); 8-[(3R)-
4-[(2,2-Difluor-2H-1,3-benzodioxol-4-yl)(4-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2,7-dicarbonitril (939-940); 8-[(3R)-4-[(4-Chlorphenyl)(2,2-difluor-2H-1,3-benzodioxol-5-
yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (941-942);
8-[(3R)-4-[(4-Fluorphenyl)(pyrazin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitril (943); 8-[(3R)-4-[(4-Chlorphenyl)(4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (944-945); 8-[(3R)-4-[(2,4-Difluorphenyl)(4-fluorphenyl)methyl]-
3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (946-947); 8-[(3R)-4-[(3-Flu-
orphenyl)[5-(trifluormethyl)pyridin-2-yl]methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitril (948-949); 8-[(3R)-4-[1-(2,6-Difluorphenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2,7-dicarbonitril (950-951); 5-Methyl-8-[(3R)-3-methyl-4-[1-(4-methylphenyl)ethyl]pipera-
zin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (952-953); 8-[(3R)-4-[1-(4-Cyanophenyl)ethyl]-3-me-
thylpiperazin-1-yl]-5-mediyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (954-955); 8-[(3R)-4-[1-(3,4-Diflu-
orphenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (956);
8-[(3R)-4-[1-(4-Fluorphenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicar-
bonitril (957 und 959); 5-Methyl-8-[(3R)-3-methyl-4-{1-[4-(trifluormethoxy)phenyl]ethyl} piperazin-1-yl]-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitril (958 und 962); 5-Methyl-8-[(3R)-3-methyl-
4-{ 1-[4-(trifluormethyl)phenyl]ethyl } piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (960-961);
5-Methyl-8-[(3R)-3-methyl-4-[1-(pyridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbo-
nitril (963 und 965); 5-Methyl-8-[(3R)-3-methyl-4-[1-(6-methylpyridin-2-yl)ethy1]piperazin-1-yl]-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitril (964); 5-Methyl-8-[(3R)-3-methyl-4-{1-[2-(trifluormethyl)phenyl]ethyl } piperazin-1-
yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (966 und 968); 5-Methyl-8-[(3R)-3-methyl-4-[1-(6-methylpy-
ridin-2-yl)ethyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (967); 8-[(3R)-4-[1-(2,4-Difluor-
phenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (969-970); 5-
Methyl-8-[(3R)-3-methy1-4-{1-[3-(trifluormethyl)phenyl]ethyl}piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitril (971-972); 4-{1-[(2R)-4-(3,6-Dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methyl-
piperazin-1 -y1]ethyl} benzoesäure (973-974); 8-[(3R)-4-[1-(4-Bromphenyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (974-975); 8-[(3R)-4-[1-(2,5-Dimethylphenyl)ethyl]-3-methylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (976-977); 8-[(3R)-4-[1-(4-Chlorphe-
nyl)ethyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (978-979); Methyl-
4-{1-[(2R)-4-(3,6-dicyano-1-methyt-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yt)-2-methytpiperazin-1-yl]ethyl}benzoat
(980-981); Methyl-3-{1-[(2R)-4-(3,6-dicyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-methylpiperazin-
1-yl]ethyl}benzoat (982-983); 8-[(3R)-4-[(2-Chlor-6-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (984); 8-[(3R)-4-[(2,4-Difluorphenyl)methyl]-3-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (985); 5-Methyl-8-[(3R)-3-methyl-4-[(2,4,6-trifluor-
phenyl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (986); 8-[(3R)-4-[(3,4-Difluorphe-
nyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (987); 5-Methyl-
8-[(3R)-3-methyl-4-[(6-methylpyridin-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonit-
ril (988); 8-[(3R)-4-[(6-Cyanopyridin-2-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitril (989); 5-Methyl-8-[(3R)-3-methyl-4-[(pyridin-2-yl)methyl]piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (990); 5-Methyl-8-[(3R)-3-methyl-4-{[6-(trifluormethyl)pyridin-2-yl]methyl}piperazin-1-
yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (991); 5-Methyl-8-[(3R)-3-methyl-4-[(chinolin-2-yl)methyl]pi-
perazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (992); 8-[(3R)-4-[(2-Chlor-4-fluorphenyl)methyl]-
3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (993); 8-[(3R)-4-({[1,1’-Biphe-
nyl]-4-yl}methyl)-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (994);
8-[(3R)-4-[(4-Fluor-3-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-
2,7-dicarbonitril (995); 8-[(3R)-4-[(3,4-Dichlorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitril (996); 8-[(3R)-4-[(2-Chlorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (997); 5-Methyl-8-[(3R)-3-methyl-4-[(pyridin-3-yl)methyl]piperazin-1-
yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (998); 5-Methyl-8-[(3R)-3-methyl-
4-{[2-(trifluormethoxy)phenyl]methyl } piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (999);
8-[(3R)-4-[(3,5-Dimethylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (1000); 8-[(3R)-4-[(5-Fluor-2-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2,7-dicarbonitril (1001); 8-[(3R)-4-[(3-Fluor-4-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (1002); 5-Methyl-8-[(3R)-3-methyl-4-([3-(trifluorme-
thyl)phenyl]methyl)piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1003); 8-[(3R)-4-({[1,1’-Bi-
phenyl]-3-yl } methyl)-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (1004);
8-[(3R)-4-[(3-Fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
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bonitril (1005); 8-[(3R)-4-[(2-Fluor-5-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (1006); 5-Methyl-8-[(3R)-3-methyl-4-[(4-methylphenyl)methyl]piperazin-1-yl]-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1007); 5-Methyl-8-[(3R)-3-methyl-
4-{[3-(trifluormethoxy)phenyl]methyl } piperazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1008);
8-[(3R)-4-[(2-Cyanophenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitril (1009); 8-[(3R)-4-[(3-Fluor-2-methylphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitril (1010); 8-[(3R)-4-[(4-Chlorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (1011); 5-Methyl-8-[(3R)-3-methyl-4-[(3-methylphenyl)methyl]pipera-
zin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1012); 8-[(3R)-4-[(4-tert-Butylphenyl)methyl]-3-me-
thylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1013); 5-Methyl-8-[(3R)-3-methyl-
4-{[2-(trifluormethyl)phenyl]methyl } piperazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitril (1014);
8-[(3R)-4-[(4-Chlor-3-fluorphenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitril (1015); 8-[(3R)-4-[(4-Fluorphenyl)(1-methyl-1H-pyrazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1016-1017); 8-[(3R)-4-[(4-Fluorphenyl)(1-methyl-1H-imi-
dazol-5-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril
(1018-1019); 8-[(3R)-4-[(4-Fluorphenyl)(1,3-oxazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2,7-dicarbonitril (1022-1023); 8-[(3R)-4-[(4-Fluorphenyl)(1,3-thiazol-2-yl)methyl]-3-methylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1024-1025); 8-[(3R)-4-[(4-Fluorphe-
nyl)(1-methyl-1H-imidazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitril (1026-1027); 8-[(3R)-4-[(4-Fluorphenyl)(1,2-thiazol-4-yl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1028); 8-[(3R)-4-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluor-
phenyl)methyl]-3-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1029-1030);
8-[(2S,5R)-4-[(4-Chlorphenyl)(4-fluorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1031); 8-[(2S,5R)-4-[Bis(4-chlorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1032); 8-[(2S,5R)-4-[(4-Chlorphenyl)(5-fluorpyridin-2-yl)methyl]-2,5-
diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1033-1034); 8-[(2S,5R)-4-[(4-Cya-
nophenyl)(4-fluorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
tril (1035-1036); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)(3-fluorpyridin-2-yl)mediyl]piperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1037-1038); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)[5-(trifluorme-
thyl)pyridin-2-yl]methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1039-1040);
8-[(2S,5R)-2,5-Diethyl-4-[(3-fluorphenyl)(5-fluorpyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1041-1042); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)(pyridin-2-yl)methyl]piperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (1043-1044); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphe-
nyl)[6-(trifluormethyl)pyridin-2-yl]methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1045-1046); 8-[(2S,5R)-2,5-Diethyl-4-[(3-fluorphenyl)(5-methoxypyridin-2-yl)methyl]piperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (1047-1048); 8-[(2S,5R)-2,5-Diethyl-4-[1-(4-fluorphenyl)ethyl]piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1049-1050); 8-[(2S,5R)-2,5-Diethyl-
4-{1-[4-(trifluormethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1051-1052); 8-[(2S,5R)-2,5-Diethyl-4-{ 1-[4-(trifluormethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1053-1054); 8-[(2S,5R)-4-[1-(2,4-Difluorphenyl)ethyl]-2,5-diethylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1055-1056); 8-[(2S,5R)-2,5-Diethyl-4- {1-[2-fluor-
4-(trifluormethoxy)phenyl]propyl} piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1057-1058); 8-[(2S,5R)-2,5-Diethyl-4- {1-[4-(trifluormethoxy)phenyl]propyl} piperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1059-1060); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)methyl]piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1061); 8-[(2S,5R)-4-[(2,4-Difluorphenyl)methyl]-2,5-diet-
hylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1062); 8-[(2S,5R)-4-[(2,2-Difluor-2H-
1,3-benzodioxol-5-yl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1063); 8-[(2S,5R)-4-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1064-1065); 8-[(2S,5R)-4-[(4-Cyclopropyl-1,3-thiazol-2-yl)(4-
fluorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1066-1067); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)(1,3-oxazol-4-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (1068-1069); 8-[(2S,5R)-2,5-Diethyl-4-[(4-fluorphenyl)(1,3-thiazol-4-yl)me-
thyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1070-1071); 8-[(2S,5R)-2,5-Diethyl-
4-[(4-fluorphenyl)(1,2-oxazol-3-yl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1072-1073); 8-[(2S,5R)-4-[(5-Cyclopropyl-1,2-oxazol-3-yl)(4-fluorphenyl)methyl]-2,5-diethylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1074-1075); 8-[(2S,5R)-4-Benryl-5-ethyl-2-methylpiperazin-
1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1076); 8-[(2S,5R)-4-[(2,4-Difluorphenyl)methyl]-5-
ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1077); 8-[(2S,5R)-4-[(2-
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Chlor-4-fluorphenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1078); 8-[(2S,5R)-5-Ethyl-4-[(4-fluorphenyl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1079); 8-[(2S,5R)-5-Ethyl-2-methyl-4-[(2,4,6-trifluorphenyl)methyl]piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1080); 8-[(2S,5R)-5-Ethyl-4-{[2-methoxy-4-(trifluormetho-
xy)phenyl]methyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1081);
8-[(2S,5R)-4-[(2,2-Difluor-2H-1,3-benzodioxol-5-yl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1082); 8-[(2S,5R)-5-Ethyl-4-[1-(4-fluorphenyl)ethyl]-2-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1083-1084); 8-[(2S,5R)-5-Ethyl-4-{1-[2-fluor-4-(trifluorme-
thyl)phenyl]ethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1085-1086);
8-[(2S,5R)-4-[1-(2,4-Difluorphenyl)ethyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitril (1087-1088); 8-[(2S,5R)-5-Ethyl-2-methyl-4-[1-(2,4,6-trifluorphenyl)ethyl]piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1089-1090); 8-[(2S,5R)-4-[1-(3,4-Difluorphenyl)ethyl]-5-ethyl-
2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1091-1092); 8-[(2S,5R)-5-Ethyl-
2-methyl-4-{1-[4-(trifluormethyl)pheny]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1093-1094); 8-[(2S,5R)-5-Ethyl-4- {1-[2-fluor-4-(trifluormethoxy)phenyl]ethyl)-2-methylpiperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1095-1096); 8-[(2S,5R)-4-[Bis(4-fluorphenyl)methyl]-5-ethyl-
2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1097); 8-[(2S,5R)-4-[Bis(4-me-
thylphenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1098); 8-[(2S,5R)-4-[Bis(4-chlorphenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1099); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-fluorphenyl)methyl]-5-ethyl-2-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1100-1101); 8-[(2S,5R)-4-[(4-Cyanophenyl)(4-fluor-
phenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1102-1103); 8-[(2S,5R)-5-Ethyl-4-[(4-fluorphenyl)(3-fluorpyridin-2-yl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1104-1105); 8-[(2S,5R)-5-Ethyl-4-[(4-fluorphenyl)[5-(trifluorme-
thyl)pyridin-2-yl]methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1106-1107); 8-[(2S,5R)-5-Ethyl-4-[(3-fluorphenyl)(5-fluorpyridin-2-yl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1108-1109); 8-[(2S,5R)-4-[(4-ChlorphenylX5-fluorpyridin-2-yl)me-
thyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1110-1111);
8-[(2S,5R)-5-Ethyl-4-[(4-fluorphenyl)[6-(trifluormethyl)pyridin-2-yl]methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1112-1113); 8-[(2S,5R)-5-Ethyl-4-[(4-fluorphenyl)(1,2-oxazol-3-yl)me-
thyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1114-1115); 8-[(2S,5R)-
4-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)methyl]-5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (1116-1117); 8-[(2S,5R)-4-[Bis(4-fluorphenyl)methyl]-2-ethyl-5-methylpipera-
zin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1118); 8-[(2S,5R)-4-[Bis(4-methylphenyl)me-
thyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1119); 8-[(2S,5R)-
4-[Bis(4-chlorphenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1120); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-methylphenyl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1121-1122); 8-[(2S,5R)-4-[(4-Cyanophenyl)(4-fluorphenyl)methyl]-2-
ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1123-1124); 8-[(2S,5R)-2-
Ethyl-4-[(3-fluorphenyl)(5-methylpyridin-2-yl)methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1125-1126); 8-[(2S,5R)-4-[(4-Chlorphenyl)(4-fluorphenyl)methyl]-2-ethyl-5-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1127-1128); 8-[(2S,5R)-4-[(4-Chlorphenyl)(5-
fluorpyridin-2-yl)methyl]-2-ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1129-1130); 8-[(2S,5R)-2-Ethyl-4-[(4-fluorphenyl)[5-(trifluormethyl)pyridin-2-yl]methyl]-5-methylpiperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1131-1132); 8-[(2S,5R)-2-Ethyl-4-[(4-fluorphenyl)[6-(triflu-
ormethyl)pyridin-2-yl]methyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1133-1134); 8-[(2S,5R)-2-Ethyl-4-[1-(4-fluorphenyl)ethyl]-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitril (1135-1136); 8-[(2S,5R)-4-[1-(2,4-Difluorphenyl)ethyl]-2-ethyl-5-methy;piperazin-1-yl]-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1137-1138); 8-[(2S,5R)-4-[1-(3,4-Difluorphenyl)ediyl]-2-
ediyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1139-1140); 8-[(2S,5R)-2-
Ethyl-5-methyl-4-{ 1-[4-(trifluormethoxy)phenyl]ethyl } piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (1141-1142); 8-[(2S,5R)-2-Ethyl-5-methyl-4-{1-[4-(trifluormethyl)phenyl]ethyl}piperazin-1-yl]-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1143-1144); 8-[(2S,5R)-4-{1-[4-(Difluormethoxy)phenyl]ethyl}-2-
ethyl-5-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1145); 8-[(2S,5R)-2-Ethyl-
5-methyl-4-{1-[4-(trifluormethoxy)phenyl]propyl)piperazin-1-yl]-5-methyl-6-oxo-5,64hydro-1,5-naphthyridin-2-car-
bonitril (1146-1147); 8-[(2S,5R)-2-Ethyl-5-methyl-4-[(2,4,6-trifluorphenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1148); 8-[(2S,5R)-2-Ethyl-5-methyl-4-[(3,4,5-trifluorphenyl)methyl]piper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1149); 8-(4-(Bis(4-fluorphenyl)methyl)-3-(hy-
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droxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1150); 8-[(2S,5S)-4-[Bis(4-
fluorphenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1151); 8-[(2S,5S)-4-[Bis(4-chlorphenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1152); 8-[(2S,5S)-4-[(3-Fluorphenyl)(5-methylpyridin-2-yl)methyl]-5-(hy-
droxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1153-1154);
8-((2S,5S)-4-(Bis(4-fluorphenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1155); 8-[(2S,5S)-4-[Bis(4-methylphenyl)methyl]-5-(methoxymethyl)-2-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1156); 8-((2S,5S)-4-((4-Cyanophenyl)(4-fluor-
phenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1157-1158); 8-((2S,5S)-4-(1-(4-Fluorphenyl)ethyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1159-1160); 8-[(2S,5S)-5-(Methoxymethyl)-2-methyl-4-[(3,4,5-triflu-
orphenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1161); 8-[(2S,5S)-
5-(Methoxymethyl)-2-methyl-4-{1-[4-(trifluormethoxy)phenyl]ethyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1162-1163); 8-((2S,5S)-4-(Bis(4-fluorphenyl)methyl)-5-(ethoxymethyl)-2-methylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1164); N-(((2R,5S)-1-(Bis(4-fluorphenyl)me-
thyl)-4-(6-tyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-yl)methyl)acetamid (1165);
Methyl-(((2R,5S)-1-(bis(4-fluorphenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-me-
thylpiperazin-2-yl)methyl)carbamat (1166); 8-((2S,5R)-4-(Bis(4-fluorphenyl)methyl)-2-methyl-5-(morpholinome-
thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1167); 8-[(2S,5R)-4-[Bis(4-fluorphe-
nyl)methyl]-5-[(3-hydroxyazetidin-1-yl)methyl]-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (1168); 8-[(2S,5R)-4-[Bis(4-fluorphenyl)methyl]-5-[(dimethylamino)methyl]-2-methylpiperazin-1-yl]-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1169); 8-((2S,5S)-4-((4-CyanophenylX4-fluorphe-
nyl)methyl)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1170-1171); 8-«2R,5R)-4-(Bis(4-fluorphenyl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1172); 8-[(2R,5R)-4-[Bis(4-methylphenyl)methyl]-5-(hydroxymethyl)-2-
methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1173); 8-[(2R,5R)-4-[(4-Chlorphe-
nyl)(4-fluorphenyl)methyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitril (1174-1175); 8-[(2R,5R)-4-[(4-Cyanophenyl)(4-fluorphenyl)methyl]-5-(hydroxymethyl)-2-methylpi-
perazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1176-1177); 8-[(2R,5R)-4-[1-(4-Fluorphe-
nyl)ethyl]-5-(hydroxymethyl)-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1178-1179); 8-[(2R,5R)-5-(Hydroxymethyl)-2-methyl-4-(1-[4-(trifluormethoxy)phenyl]ethyl)piperazin-1-yl]-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1180-1181); 8-[(2R,5R)-5-(Hydroxymethyl)-2-methyl-
4-[(2,4,6-trifluorphenyl)methyl]piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1182);
8-((2R,5R)-4-(Bis(4-fluorphenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1183); 8-(4-(2-Chlor-4-fluorbenzyl)-3-((difluormethoxy)methyl)piperazin-1-yl)-5-me-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1184-1185); 8-{4-[Bis(4-fluorphenyl)methyl]-3-[(difluormetho-
xy)methyl]piperazin-1-yl}-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1186-1187); 8-((2S,5R)-
4-(2-(Difluormethoxy)-1 -(4-fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitril (1188-1189); 8-[(2S,5R)-4-{Cyclopropyl[4-(trifluormethoxy)phenyl]methyl}-5-ethyl-2-methylpiper-
azin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1190); 4-[(2S,5R)-2,5-Dimethyl-4-{1-[4-(triflu-
ormethoxy)phenyl]ethyl}piperazin-1-yl]-1,6-dimethyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitril (1191-1192);
8-[(2S,5R)-5-Ethyl-2-methyl-4-(1-phenylbutyl)piperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-car-
bonitril (1193-1194); 8-[(2S,5R)-4-{2-Cyclohexyl-1-[4-(trifluormethoxy)phenyl]ethyl}-5-ethyl-2-methylpiperazin-1-
yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1195-1196); 8-[(2S,5R)-4- {[2,4-Bis(trifluorme-
thyl)phenyl]methyl} -5-ethyl-2-methylpiperazin-1-yl]-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1197); 8-[(2S,5R)-5-Ethyl-2-methyl-4-{1-[4-(trifluormethoxy)phenyl]propyl}piperazin-1-yl]-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1198-1199); 8-((2S,5R)-4-(1-(4-Cyclopropyl-2-fluorphenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1200-1201); 8-((2S,SR)-4-(1-(2-Fluor-
5-(trifluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1202-1203); 8-((2S,5R)-4-(1-(3-Fluor-4-(trifluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1204-1205); 8-((2S,5R)-4-(1-(2-Fluor-5-(trifluormethoxy)phenyl)pro-
pyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1206-1207);
8-((2S,SR)-4-(1-(2-Fluor-3-(trifluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1208-1209); 8-((2S,5R)-4-(1-(3-Fluor-5-(trifluormethoxy)phenyl)ethyl)-2,5-dimethyl-
piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1210-1211); 8-((2S,5R)-2,5-Dimethyl-
4-(1-(2-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1212-1213); 8-((2S,5R)-4-(1-(4-Cyclopropylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1214-1215); 8-((2S,5R)-4-(1-(2,2-Difluorbenzo[d][1,3]dioxol-4-yl)ethyl)-2,5-dimethyl-
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piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1216-1217); 8-«2S,5R)-4-(1-(4-Cyclop-
ropyl-2-fluorphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1218-1219); 8-((2S,5R)-4-(1-(4-Cyclopropylphenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1220-1221); 8-((2S,5R)-4-(1-(6-(Difluormethyl)pyridin-2-yl)ethyl)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1222-1223); 8-((2S,5R)-4-(1-(5-(Difluor-
methoxy)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1224-1225); 8-((2S,5R)-4-(1-(4-Cyano-2-fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1226-1227); 8-((2S,5R)-4-(1-(5-(Difluormethoxy)-2-fluorphenyl)ethyl)-2,5-dime-
thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1228-1229); 8-((2S,5R)-4-(1-(4-
Chlor-2-fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1230); 8-«2S,5R)-4-(1-(4-Fluor-3-methoxyphenyl)ediyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1231-1232); 8-((2S,5R)-4-(1-(4-Isopropylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1233-1234); 8-((2S,5R)-2,5-Dimethyl-4-(3,4,5-trifluor-
benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1235); 8-«2S,5R)-4-(1-(4-Fluor-2-
methoxyphenyl)ediyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1236-1237); 8-((2S,5R)-4-(1-(4-(1H-1,2,4-Triazol-1-yl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1238-1239); 8-«2S,5R)-2,5-Dimethyl-4-(1-(3,4,5-trifluorphenyl)ethyl)pi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1240-1241); 8-«2S,5R)-4-(1-(2,6-Difluor-4-
methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1242-1243); 8-((2S,5R)-4-(1-(2,5-Difluor-4-methoxyphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (1244-1245); 8-((2S,5R)-4-(1-(2-Fluor-4,5-dimethoxyphenyl)ethyl)-2,5-dime-
thylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1246-1247); 8-((2S,5R)-4-(1-(4-Me-
thoxy-3-(trifluormethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitril (1248-1249); 8-«2S,5R)-4-(1-(4-(1-Cyanocyclopropyl)-2-fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1250-1251); 8-((2S,5R)-4-(1-(4-(1-Cyanocyclopro-
pyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1253-1254); 8-((2S,5R)-4-(1-(4-Fluor-3-methylphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1255); 8-((2S,5R)-4-(1-(3-Chlor-4-fluorphenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1256-1257); 8-((2S,5R)-4-(1-(2,3-Dihydroben-
zo[b][1,4]dioxin-6-yl)ethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1258-1259); 8-((2S,5R)-2,5-Dimethyl-4-(1-(2-methylbenzo[d]oxazol-4-yl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (1260-1261); 8-((2S,5R)-4-(1-(3-Cyano-4-fluorphenyl)ethy1)-2,5-dimethylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1262); 8-((2S,5R)-2,5-Dimethyl-4-(1-(2-
methylbenzo[d]thiazol-6-yl)thyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1263-1264); 8-((2S,5R)-4-(1-(4-(Methoxymethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1265-1266); 8-((2S,5R)-2,5-Dimethyl-4-(1-(3-(trifluormethoxy)phenyl)ethyl)pi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1267-1268); 8-((2S,5R)-4-(1-(3-Fluor-
4-(trifluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1269-1270); 8-((2S,5R)-4-(1-(3-(Difluormethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1271-1272); 8-((2S,SR)-2,5-Dimethyl-4-(1-(2-(trifluormethyl)thiazol-4-
yl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1273-1274); 8-((2S,5R)-4-(4-
Ethoxy-2,6-difluorbenzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1275-1276); 8-((2S,5R)-4-(2-Methoxy-1-(5-(trifluormethyl)pyridin-2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1277-1278); 8-((2S,5R)-4-(2-Hydroxy-1-(5-(trifluormethyl)pyridin-
2-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1279-1280);
8-((2S,5R)-4-(1-(5-Cyclopropylisoxazol-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1281-1282); 8-«2S,5R)-4-(1-(5-(tert-Butyl)isoxazol-3-yl)ethyl)-2,5-dimethylpiperazin- 1
-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1283-1284); 8-((2S,5R)-4-((4-Chlorphenyl)(3-tyclop-
ropyl-1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1285-1286); 8-((2S,5R)-4-((2-(Dimethylphosphoryl)phenyl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1287-1288); 8-((2S,5R)-4-(4-(Dimethylphospho-
ryl)benzyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1289);
8-((2S,5R)-4-(1-(4-(Dimethylphosphoryl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1290-1291); 8-((2S,5R)-4-((4-(Dimethylphosphoryl)phenyl)(4-fluorphenyl)methyl)-2,5-di-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1292-1293); 8-((2S,5R)-
4-(1-(4-(Dimethylphosphoryl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitril (1294-1295); 8-((2S,5R)-4-((3-(1-Acetylazefidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)me-
thyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1296-1297);
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8-((2S,5R)-4-((4-Fluorphenyl)(3-(1-methylazetidin-3-yl)-1,2,4-oxadiazol-5-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1298-1299); 8-((2S,5R)-4-((1,1-Dioxidotetrahydro-2H-thi-
opyran-4-yl)(4-fluorphenyl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1300-1301); 8-((2S,5R)-4-(1-(4-Methoxy-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1302-1303); 8-((2S,5R)-4-(1-(4-Methoxy-3-(2-morpholino-
ethoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1304-1305); 8-((2S,5R)-4-(1-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1306-1307); 8-«2S,5R)-4-(1-(4-Fluorphenyl)-2-hydroxy-2-me-
thylpropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1308-1309);
8-((2S,SR)-4-(2,2-Difluor-1-(4-fluorphenyl)-3-hydroxypropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1310-1311); 8-((2S,SR)-4-(2,2-Difluor-1-(4-fluorphenyl)-3-methoxypropyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1312-1313); 8-((2S,5R)-4-(1-(4-
Fluor-2-(methoxymethyl) phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-
carbonitril (1314-1315); 8-((2S,5R)-4-(1-(4-Fluor-3-(methoxymethyl)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1316-1317); 8-((2S,5R)-4-(1-(4-Fluorphenyl)-2-(me-
thylthio)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1318-1319);
8-((2S,5R)-4-(1-(4-Cyano-3-(2-methoxyethoxy)phenyl)ethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1320-1321); 8-((2S,5R)-4-(1-(4-Cyano-3-(2-(dimethylamino)ethoxy)phe-
nyl)ethyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1322-1323);
8-((2S,SR)-4-(1-(6-Isopropoxypyridin-3-yl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (1324-1325); 8-((2S,5R)-4-(2-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-1-(4-fluorphenyl)ethyl)-2,5-
dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1326-1327); 8-((2S,5R)-5-Ethyl-
2-methyl-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-7-fluor-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (1328-1329); 8-((2S,5R)-4-(4-(Difluormethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1330); 8-((2S,5R)-4-(4-Chlor-2-fluorbenryl)-5-ethyl-2-methylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1331); 8-((2S,SR)-5-Ethyl-4-(3-fluor-4-(trifluormetho-
xy)benzyl)-2-methylpiperazin-l-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1332); 8-((2S,5R)-
4-((4-Fluorphenyl)(2-(trifluormethyl)thiazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1333-1334); 8-((2S,5R)-4-(Bis(4-(hydroxymethyl)phenyl)methyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1335); 8-((2S,5R)-4-((4-Cyanophenyl)(4-fluor-
phenyl)methyl)-2,5-dimethylpiperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1336-1337);
8-((2S,5R)-4-((4-Cyclopropylthiazol-2-yl)(4-fluorphenyl)methyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1338-1339); 8-((2S,5R)-4-(1-(4-Cyclopropyl-2-fluorphenyl)ethyl)-5-
ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1340-1341); 8-((2S,5R)-
4-(4-(Difluormethoxy)benzyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1342); 8-((2S,5R)-4-(1-(4-(Difluormethoxy)phenyl)ethyl-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitril (1343-1344); 8-((2S,5R)-4-(1-(4-Cyanophenyl)ethyl)-5-ethyl-2-methylpi-
perazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1345-1346); 8-((2S,5R)-5-Ethyl-4-(2-fluor-
4-(trifluormethoxy)benzyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1347); 8-((2S,5R)-5-Ethyl-4-(1-(4-isopropoxyphenyl)ethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1348-1349); 8-((2S,SR)-5-Ethyl-4-(1-(4-methoxyphenyl)ethyl)-2-methylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1350-1351); 8-((2S,SR)-4-(1-(4-Chlor-2-fluorphe-
nyl)ethyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1352-1353);
8-((2S,5R)-2,5-Diethyl-4-(3,4,5-trifluorbenzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitril (1354); 8-«2S,5R)-4-(1-(4-Cyclopropylphenyl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1355-1356); 8-((2S,5R)-4-(1-(4-Cyclopropyl-2-fluorphenyl)ethyl)-2,5-diethylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1357-1358); 8-((2S,5R)-4-(l-(4-Cyclopropyl-2-fluor-
phenyl)propyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (1359-1360);
8-((2S,5R)-2,5-Diethyl-4-((4-fluorphenyl)(2-(trifluormethyl)thiazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitril (1361-1362); 8-((2S,5R)-2,5-Diethyl-4-(4-(trifluormethoxy)benzyl)piperazin-
1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1363); 8-((2S,5R)-2,5-Diethyl-4-(1-(2-fluor-4-(triflu-
ormethyl)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1364-1365);
8-((2S,5R)-2,5-Diethyl-4-(1-(4-methoxyphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (1366-1367); 8-((2S,5R)-4-(1-(2,2-Difluorbenzo[d][1,3]dioxol-5-yl)ethyl)-2,5-diethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1368-1369); 8-((2S,5R)-2,5-Diethyl-4-(2-fluor-4-(trifluor-
methoxy)benzyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1370); 8-((2S,SR)-2,5-
Diethyl-4-(1-(2-fluor-4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitril (1371-1372); 8-((2S,5R)-4-(1-(4-(Difluormethoxy)phenyl)ethyl)-2,5-diethylpiperazin-1-yl)-5-methyl-6-
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oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1373-1374); 8-((2S,5R)-4-(1-(4-(Difluormethoxy)phenyl)ethyl)-2,5-
dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitril (1375-1376); 8-((2S,SR)-2-
Ethyl-4-(1-(2-fluor-4-(trifluormethoxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naph-
thyridin-2-carbonitril (1377-1378); 8-((2S,5R)-4-(1-(4-(Difluormethoxy)phenyl)ethyl)-2-ethyl-5-methylpiperazin-1-
yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1379); 8-«2S,5R)-2-Ethyl-4-(1-(2-fluor-5-(trifluorme-
thoxy)phenyl)propyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1380-1381); 8-((2S,5R)-2-Ethyl-5-methyl-4-(1-(3,4,5-trifluorphenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1382-1383); 8-((2S,5R)-2-Ethyl-4-(1-(3-fluor-5-(trifluormethoxy)phenyl)ethyl)-5-
methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1384-1385); 8-((2S,SS)-5-(Hydro-
xymethyl)-2-methyl-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitril (1386-1387); 8-((2S,5S)-4-((4-Fluorphenyl)(5-(trifluormethyl)pyridin-2-yl)methyl)-5-(hydroxyme-
thyl)-2-mediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1388-1389); 8-((2S,5S)-
4-((2,2-Difluorbenzo[d] [1,3]dioxol-5-yl)methyl)-5-(hydroxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1390); 8-((2S,5S)-4-((4-Fluorphenyl)(isoxazol-3-yl)methyl)-5-(hydroxymethyl)-
2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1391-1392); 8-((2S,5S)-4-((3-
Cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorphenyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1393-1394); 8-((2S,5S)-4-((4-Cyclopropylthiazol-2-ylX4-fluorphe-
nyl)methyl)-5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1395-1396); 8-((2S,5S)-5-(Ethoxymethyl)-2-methyl-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1397-1398); 8-((2S,5S)-4-((4-Fluorphenyl)(isoxazol-3-yl)methyl)-
5-(methoxymethyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril
(1399-1400); 8-((2S,5S)-4-((4-Fluorphenyl)(5-(trifluormethyl)pyridin-2-yl)methyl)-5-(methoxymethyl)-2-methylpipe-
razin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1401-1402); 8-((2S,5S)-5-(Ethoxymethyl)-4-
«4-fluorphenyl)(5-(trifluormethyl)pyridin-2-yl)methyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitril (1403-1404); 8-((2S,5S)-5-((2-Methoxyethoxy)methyl)-2-methyl-4-(1-(4-(trifluormetho-
xy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1405-1406); 8-((2S,SS)-
4-((2,2-Difluorbenzo[d][1,3]dioxol-5-yl)methyl)-2-ethyl-5-(methoxymethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1407); 8-((2S,5S)-2-Ethyl-5-(methoxymethyl)-4-(1-(4-(trifluormethoxy)phe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1408-1409); N-(((2S,5S)-1
-(Bis(4-fluorphenyl)methyl)-4-(6-cyano-1-methyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-methylpiperazin-2-
yl)methyl)methansulfonamid (1410); 8-((2S,5R)-5-(Cyanomethyl)-2-methyl-4-(1-(4-(trifluormethoxy)phe-
nyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1411-1412); 8-((2S,5R)-5-((Di-
methylamino)methyl)-2-methyl-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1413-1414); 5-Methyl-8-((2S,5R)-2-methyl-5-(morpholinomethyl)-4-(1-(4-(trifluorme-
thoxy)phenyl)ethyl)piperazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1415-1416); 5-Methyl-
8-((2S,SR)-2-methyl-5-((4-methylpiperazin-1-yl)methyl)-4-(1-(4-(trifluormethoxy)phenyl)ethyl)piperazin-1-yl)-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1417-1418); 8-((2R,5R)-2-(Hydroxymethyl)-5-methyl-4-(1-(4-(triflu-
ormethoxy)phenyl)ethyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1419-1420);
8-((2R,5R)-4-(Bis(4-fluorphenyl)methyl)-2-(methoxymethyl)-5-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1421); 8-((2S,5R)-4-((4-Cyanothiophen-2-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-
methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1422); 8-((2S,5R)-4-((1-Cyclopropyl-1H-tetrazol-5-yl)me-
thyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1423); 8-((2S,SR)-2,5-
Dimethyl-4-((5-methylisoxazol-3-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonit-
ril (1424); 8-((2S,5R)-2,5-Dimethyl-4-((3-phenylisoxazol-5-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitril (1425); 8-((2S,5R)-4-((3,5-Dimethylisoxazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-
5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1426); 8-((2S,5R)-4-))3-(2-Cyanophenyl)isoxazol-5-
yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1427);
8-((2S,5R)-4-(Isoxazol-4-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1428); 8-((2S,5R)-4-((2-(3-Fluorphenyl)-5-methyloxazol-4-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1429-1430); 8-((2S,5R)-2,5-Dimethyl-4-((5-methylisoxazol-4-
yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (1431); 8-((2S,SR)-4-((5-Isop-
ropyl-1,2,4-oxadiazol-3-yl)methyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1432); 8-((2S,5R)-4-(Benzo[d]isoxazol-3-ylmethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1433); 8-((2S,5R)-2,5-Dimethyl-4-((2-(thiophen-2-yl)oxazol-4-yl)methyl)pipera-
zin-1-yl)5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1434); 8-((2S,5R)-2,5-Dimethyl-4-((1-methyl-
1H-1,2,3-triazol-4-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitril (1435);
8-((2S,5R)-2,5-Dimethyl-4-((5-(trifluormethyl)-1,3,4-oxadiazol-2-yl)methyl)piperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro- 1,5-naphthyridin-2-carbonitril (1436); 8-((2S,SR)-2,5-Dimethyl-4-(1-(5-methyl-1,3,4-oxadiazol-2-yl)ethyl)piper-
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azin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1437-1438); 8-((2S,5R)-4-(1-(4-(Cyclopropyl-
methoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1439-1440); 8-((2S,5R)-4-(1-(4-(tert-Butoxy)phenyl)ethyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihy-
dro-1,5-naphthyridin-2-carbonitril (1441-1442); 8-((2S,5R)-4-(1-(4-(tert-Butoxy)phenyl)propyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1443-1444); 8-((2S,5R)-4-(1-(4-(2-Cyclopropy-
lethoxy)phenyl)propyl)-2,5-dimediylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1445-1446); 8-((2S,5R)-5-Ethyl-4-(1-(4-isopropoxyphenyl)propyl)-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitril (1447-1448); 8-((2S,5R)-4-(1-(4-Isopropoxyphenyl)propyl)-2,5-dimethylpipera-
zin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1449-1450); 8-((2S,5R)-4-(1-(4-(Cyclopropyl-
methoxy)phenyl)propyl)-5-ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril
(1451); 8-((2S,5R)-4-(1-(4-(2-Hydroxy-2-methylpropoxy)phenyl)propyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1452); 8-((2S,5R)-4-(1-(4-(2-Cyclopropylethoxy)phenyl)propyl)-5-
ethyl-2-methylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitril (1453); oder 8-((2S,5R)-
4-(1-(4-Fluorphenyl)cyclopropyl)-2,5-dimethylpiperazin-1-yl)-5-methyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitril (1454).

12. Verbindung nach Anspruch 1 oder ein Salz davon, wobei die Verbindung ist:

13. Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Ansprüche 1-12 oder ein phar-
mazeutisch verträgliches Salz davon; und einen pharmazeutisch verträglichen Träger.

14. Verbindung nach einem der Ansprüche 1-12, oder ein pharmazeutisch verträgliches Salz davon, zur Verwendung
in der Therapie.

15. Verbindung nach einem der Ansprüche 1-12, oder ein pharmazeutisch verträgliches Salz davon, zur Verwendung
bei der Behandlung von Krebs oder Virusinfektionen.

16. Verbindung oder pharmazeutisch verträgliches Salz davon zur Verwendung nach Anspruch 15, wobei der Krebs
ausgewählt ist aus Kolonkrebs, Bauchspeicheldrüsenkrebs, Brustkrebs, Prostatakrebs, Lungenkrebs, Eierstock-
krebs, Zervixkrebs, Nierenkrebs, Kopf-Hals-Krebs, Lymphom, Leukämie und Melanom.

Revendications

1. Composé de Formule (I) :
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ou un sel de celui-ci, dans lequel :

R1 est H, F, Cl, Br, -CN, un C1-3 alkyle substitué par zéro à 4 R1a, C3-4 cycloalkyle substitué par zéro à 4 R1a,
C1-3 alcoxy substitué par zéro à 4 R1a, -NReRe, -S(O)nRe ou -P(O)ReRe ;
chaque R1a est indépendamment F, Cl, -CN, -OH, -OCH3 ou -NRaRa ;
chaque Ra est indépendamment H ou un C1-3 alkyle ;
chaque Re est indépendamment un C3-4 cycloalkyle ou un C1-3 alkyle substitué par zéro à 4 R1a,
R2 est H, un C1-3 alkyle substitué par zéro à 4 R2a, ou un C3-4 cycloalkyle substitué par zéro à 4 R2a ;
chaque R2a est indépendamment F, Cl, -CN, -OH, -O(C1-2 alkyle), C3-4 cycloalkyle, C3-4 alcényle ou C3-4
alcynyle ;
R3 est H, F, Cl, Br, -CN, un C1-3 alkyle, C1-2 fluoroalkyle, C3-4 cycloalkyle, C3-4 fluorocycloalkyle ou -NO2 ;
R4 est -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d, -CHR4aR4b ou -CHR4aR4c ;
R4a et R4b sont indépendamment :

(i) un C1-6 alkyle, substitué par zéro à 4 substituants sélectionnés indépendamment parmi F, Cl, -CN, -OH,
-OCH3, -SCH3, C1-3 fluoroalcoxy, -NRaRa, -S(O)2Re ou -NReS(O)2Re ;
(ii) un C3-6 cycloalkyle, hétérocyclyle, phényle ou hétéroaryle, substitués chacun par zéro à 4 substituants
sélectionnés indépendamment parmi F, Cl, Br, -CN, -OH, C1-6 alkyle, C1-3 fluoroalkyle, C1-4 hydroxyalkyle,
-(CH2)1-2O(C1-3 alkyle), C1-4 alcoxy, -O(C1-4 hydroxyalkyle), -O(CH)1-3O(C1-3 alkyle), C1-3 fluoroalcoxy,
-O(CH)1-3NRcRc, -OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4 alkyle), -C(O)OH, -C(O)O(C1-4 alkyle), -NRcRc,
-NRaS(O)2(C1-3 alkyle), -NRaC(O)(C1-3 alkyle), -NRaC(O)O(C1-4 alkyle), -P(O)(C1-3 alkyle)2, -S(O)2(C1-3
alkyle), -O(CH2)1-2(C3-6 cycloalkyle), -O(CH2)1-2(morpholinyle), cyclopropyle, cyanocyclopropyle, méthy-
lazétidinyle, acétylazétidinyle, (tert-butoxycarbonyl)azétidinyle, triazolyle, tétrahydropyranyle, morpholiny-
le, thiophényle, méthylpipéridinyle et Rd ; ou
(iii) un C1-4 alkyle substitué par un groupe cyclique sélectionné parmi C3-6 cycloalkyle, hétérocyclyle, aryle
et hétéroaryle, ledit groupe cyclique étant substitué par zéro à 3 substituants sélectionnés indépendamment
parmi F, Cl, Br, -OH, -CN, C1-6 alkyle, C1-3 fluoroalkyle, C1-3 alcoxy, C1-3 fluoroalcoxy, -OCH2CH=CH2,
-OCHzC=CH, -NReRe, -NRaS(O)2(C1-3 alkyle), -NRaC(O)(C1-3 alkyle), -NRaC(O)O(C1-4 alkyle) et C3-6
cycloalkyle ;

ou R4a et R4b ensemble avec l’atome de carbone auquel ils sont attachés forment un C3-6 cycloalkyle ou un
hétérocyclyle à 3 à 6 chaînons, substitués chacun par zéro à 3 Rf ;
chaque Rf est indépendamment F, Cl, Br, -OH, -CN, C1-6 alkyle, C1-3 fluoroalkyle, C1-3 alcoxy, C1-3 fluoroalcoxy,
-OCH2CH=CH2, -OCH2≡CH, -NRcRc ou un groupe cyclique sélectionné parmi C3-6 cycloalkyle, hétérocyclyle
à 3 à 6 chaînons, phényle, hétéroaryle monocyclique et hétéroaryle bicyclique, chaque groupe cyclique étant
substitué par zéro à 3 substituants sélectionnés parmi F, Cl, Br, -OH, -CN, C1-6 alkyle, C1-3 fluoroalkyle, C1-3
alcoxy, C1-3 fluoroalcoxy et -NRcRc ;
R4c est un C1-6 alkyle ou un C3-6 cycloalkyle, substitués chacun par zéro à 4 substituants sélectionnés indé-
pendamment parmi F, Cl, -OH, C1-2 alcoxy, C1-2 fluoroalcoxy et -CN ;
R4d est -OCH3 ;
chaque Rc est indépendamment H ou un C1-2 alkyle ;
Rd est un phényle substitué par zéro à 1 substituant sélectionné parmi F, Cl, -CN, -CH3 et -OCH3 ;
chaque R5 est indépendamment -CN, un C1-6 alkyle substitué par zéro à 4 Rg, C2-4 alcényle substitué par zéro
à 4 Rg, C2-4 alcynyle substitué par zéro à 4 Rg, C3-4 cycloalkyle substitué par zéro à 4 Rg, phényle substitué
par zéro à 4 Rg, oxadiazolyle substitué par zéro à 3 Rg, pyridinyle substitué par zéro à 4 Rg, -(CH2)1-2(hétéro-
cyclyle substitué par zéro à 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyle), -(CH2)1-2NRcC(O)O(C1-4 alkyle),
-(CH2)1-2NRcS(O)2(C1-4 alkyle), -C(O)(C1-4 alkyle), -C(O)OH, -C(O)O(C1-4 alkyle), -C(O)O(C3-4 cycloalkyle),
-C(O)NRaRa ou -C(O)NRa(C3-4 cycloalkyle) ;
chaque Rg est indépendamment F, Cl, -CN, -OH, C1-3 alcoxy, C1-3 fluoroalcoxy, -O(CH2)1-2O(C1-2 alkyle) ou
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-NRcRc ;
m est 1, 2 ou 3 ; et
n est zéro, 1 ou 2.

2. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R1 est H, F, Cl, Br, -CN, C1-3 alkyle substitué par zéro à 4 R1a, cyclopropyle substitué par zéro à 3 R1a, C1-3
alcoxy substitué par zéro à 3 R1a, -NRaRa, -S(O)nCH3 ou -P(O)(CH3)2 ;
chaque R1a est indépendamment F, Cl ou -CN ;
chaque Ra est indépendamment H ou un C1-3 alkyle ;
R2 est H ou un C1-2 alkyle substitué par zéro à 2 R2a ;
chaque R2a est indépendamment F, Cl, -CN, -OH, -O(C1-2 alkyle), cyclopropyle, C3-4 alcényle ou C3-4 alcynyle ;
R3 est H, F, Cl, Br, -CN, C1-2 alkyle, -CF3, cyclopropyle ou -NO2 ;
R4a et R4b sont indépendamment :

(i) un C1-4 alkyle substitué par zéro à 4 substituants sélectionnés indépendamment parmi F, Cl, -CN, -OH,
-OCH3, -SCH3, C1-3 fluoroalcoxy et -NRaRa ;
(ii) un C3-6 cycloalkyle, hétérocyclyle, phényle ou hétéroaryle, substitués chacun par zéro à 4 substituants
sélectionnés indépendamment parmi F, Cl, Br, -CN, -OH, C1-6 alkyle, C1-3 fluoroalkyle, -CHzOH,
-(CH2)1-2O(C1-2 alkyle), C1-4 alcoxy, -O(C1-4 hydroxyalkyle), -O(CH)1-2O(C1-2 alkyle), C1-3 fluoroalcoxy,
-O(CH)1-2NRcRc, -OCH2CH=CH2, -OCH2C≡CH, -C(O)(C1-4 alkyle), -C(O)OH, -C(O)O(C1-4 alkyle), -NRcRc,
-NRaS(O)2(C1-3 alkyle), -NRaC(O)(C1-3 alkyle), -NRaC(O)O(C1-4 alkyle), -P(O)(C1-2 alkyle)2, -S(O)2(C1-3
alkyle), -O(CH2)1-2(C3-4 cycloalkyle), -O(CH2)1-2 (morpholinyle), cyclopropyle, cyanocyclopropyle, méthy-
lazétidinyle, acétylazétidinyle, (tert-butoxycarbonyl)azétidinyle, triazolyle, tétrahydropyranyle, morpholiny-
le, thiophényle, méthylpipéridinyle et Rd ; ou
(iii) un C1-3 alkyle substitué par un groupe cyclique sélectionné parmi C3-6 cycloalkyle, hétérocyclyle, phényle
et hétéroaryle, ledit groupe cyclique étant substitué par zéro à 3 substituants sélectionnés indépendamment
parmi F, Cl, Br, -OH, -CN, C1-3 alkyle, C1-2 fluoroalkyle, C1-3 alcoxy, C1-2 fluoroalcoxy, -OCH2CH=CH2,
-OCHzC=CH, -NReRe, -NRaS(O)2(C1-3 alkyle), -NRaC(O)(C1-3 alkyle), -NRaC(O)O(C1-4 alkyle) et C3-4
cycloalkyle ;

ou R4a et R4b ensemble avec l’atome de carbone auquel ils sont attachés forment un C3-6 cycloalkyle ou un
hétérocyclyle à 3 à 6 chaînons, substitués chacun par zéro à 3 Rf ;
chaque Rf est indépendamment F, Cl, Br, -OH, -CN, C1-4 alkyle, C1-2 fluoroalkyle, C1-3 alcoxy, C1-2 fluoroalcoxy,
-OCH2CH=CH2, -OCHz=CH, -NRcRc ou un groupe cyclique sélectionné parmi C3-6 cycloalkyle, hétérocyclyle
à 3 à 6 chaînons, phényle, hétéroaryle monocyclique et hétéroaryle bicyclique, chaque groupe cyclique étant
substitué par zéro à 3 substituants sélectionnés indépendamment parmi F, Cl, Br, -OH, -CN, C1-4 alkyle, C1-2
fluoroalkyle, C1-3 alcoxy, C1-2 fluoroalcoxy et -NRcRc ;
R4c est un C1-4 alkyle ou un C3-6 cycloalkyle, substitués chacun par zéro à 4 substituants sélectionnés indé-
pendamment parmi F, Cl, -OH, C1-2 alcoxy, C1-2 fluoroalcoxy et -CN ;
et chaque R5 est indépendamment -CN, un C1-5 alkyle substitué par zéro à 4 Rg, C2-3 alcényle substitué par
zéro à 4 Rg, C2-3 alcynyle substitué par zéro à 4 Rg, C3-4 cycloalkyle substitué par zéro à 4 Rg, phényle substitué
par zéro à 3 Rg, oxadiazolyle substitué par zéro à 3 Rg, pyridinyle substitué par zéro à 3 Rg, -(CH2)1-2(hétéro-
cyclyle substitué par zéro à 4 Rg), -(CH2)1-2NRcC(O)(C1-4 alkyle), -(CH2)1-2NRcC(O)O(C1-4 alkyle),
-(CH2)1-2NRcS(O)2(C1-4 alkyle), -C(O)(C1-4 alkyle), -C(O)OH, -C(O)O(C1-4 alkyle), -C(O)O(C3-4 cycloalkyle),
-C(O)NRaRa ou -C(O)NRa(C3-4 cycloalkyle).

3. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R1 est H, Cl, Br, -CN ou -OCH3 ;
R2 est -CH3 ;
R3 est H, F, Cl, Br, -CN, -CH3, cyclopropyle ou -NO2 ;
R4 est -CH2R4a, -CH2CH2R4a, -CH2CHR4aR4d ou -CHR4aR4b ;
R4a est un phényle, pyridinyle, pyrimidinyle, pyrazinyle, pyridazinyle, pyrazolyle, imidazolyle, isoxazolyle, iso-
thiazolyle, oxazolyle, oxadiazolyle, tétrazolyle, thiadiazolyle, thiazolyle, triazolyle, thiophényle, tétrahydropyra-
nyle, dihydrobenzo[b][1,4]dioxinyle, dihydrobenzo[b][1,4]dioxépinyle, dihydrobenzofuranyle, benzo[d]isoxazo-
lyle, benzoxazinyle, benzoxazinonyle, indazolyle, indolyle, benzo[d][1,3]dioxolyle, pyrazolo[1,5-a]pyridinyle,
dioxydotétrahydrothiopyranyle, quinolinyle ou naphthyridinyle, substitués chacun par zéro à 3 substituants sé-
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lectionnés indépendamment parmi F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3,
-CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3,
-OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3,
-N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyle), -OCH2CH2(cyclopropyle), -OCH2CH2(morpholinyle),
cyclopropyle, cyanocyclopropyle, méthylazétidinyle, acétylazétidinyle, (tert-butoxycarbonyl)azétidinyle, triazo-
lyle, tétrahydropyranyle, morpholinyle, phényle, fluorophényle, cyanophényle, thiophényle, fluorophényle et
méthylpipéridinyle ;
R4b est :

(i) -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, cyclopropyle, -CH2(cyclohexyle) ou -CH2(cyclopropyle-
oxadiazolyle) ; ou
(ii) phényle, pyridinyle, pyrimidinyle, pyrazinyle, pyridazinyle, pyrazolyle, imidazolyle, isoxazolyle, isothia-
zolyle, oxazolyle, oxadiazolyle, tétrazolyle, thiadiazolyle, thiazolyle, triazolyle, thiophényle, tétrahydropyra-
nyle, dihydrobenzo[b][1,4]dioxinyle, dihydrobenzo[b][1,4]dioxépinyle, dihydrobenzofuranyle, ben-
zo[d]isoxazolyle, benzoxazinyle, benzoxazinonyle, indazolyle, indolyle, benzo[d][1,3]dioxolyle, pyrazo-
lo[1,5-a]pyridinyle, dioxydotétrahydrothiopyranyle, quinolinyle ou naphthyridinyle, substitués chacun par
zéro à 3 substituants sélectionnés indépendamment parmi F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2,
-C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3,
-OCH2C(CH3)2OH, -OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3,
-C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyle),
-OCH2CH2(cyclopropyle), -OCH2CH2(morpholinyle), cyclopropyle, cyanocyclopropyle, méthylazétidinyle,
acétylazétidinyle, (tert-butoxycarbonyl)azétidinyle, triazolyle, tétrahydropyranyle, morpholinyle, phényle,
fluorophényle, cyanophényle, thiophényle, fluorophényle et méthylpipéridinyle ;

ou R4a et R4b ensemble avec l’atome de carbone auquel ils sont attachés forment un cyclopropyle substitué
par un fluorophényle ;
chaque R5 est indépendamment -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2,
-CH2CN, -CH2OH, -C(CH3)2OH, -C(CH3)(OH)CH(CH3)2, -CH2OCH3, -CH2OCH2CH3, -CH2OCHF2,
-CH2OCH2CH2OCH3, -CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -C(O)C(CH3)2,
-CH2(hydroxyazétidinyle), -CH2(morpholinyle), -CH2(méthylpipérazinyle), -C(O)OH, -C(O)OCH3,
-C(O)OC(CH3)2, -C(O)NH2, -C(O)NH(cyclopropyle), -C(O)O(cyclopropyle), cyclopropyle, phényle, méthyloxa-
diazolyle ou méthylpyridinyle ; et
m est 1 ou 2.

4. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R4 est -CH2R4a, -CD2R4a ou -CH2CH2R4a ; et
R4a est un phényle, pyridinyle, tétrahydropyranyle, benzoxazinyle, benzo[d][1,3]dioxolyle, benzoxazinonyle,
indazolyle, indolyle ou quinolinyle, substitués chacun par zéro à 3 substituants sélectionnés indépendamment
parmi F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3, -OCH3, -OCH2CH3, -OCH(CH3)2,
-OCHF2, -OCF3, -C(O)CH3, -C(O)OC(CH3)3, -N(CH3)2, cyanocyclopropyle et phényle.

5. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R4 est -CHR4aR4b, -CDR4aR4b ou -CH2CHR4aR4d ;
R4a est un phényle, pyridinyle, dihydrobenzofuranyle, benzodioxolyle, isoxazolyle, naphthyridinyle, quinolinyle
ou thiazolyle, substitués chacun par zéro à 3 substituants sélectionnés indépendamment parmi F, Cl, Br, -CN,
-OH, -CH3, -CF3, -OCH3, -OCHF2, -OCF3, -C(O)OH, -C(O)OCH3 et cyclopropyle ;
R4b est -CH3, -CH2CH3, -CH2CH2CH3, -C(CH3)3, -CH2F, -CF3, -CH2OH, -C(CH3)2OH, -CH2OCH3, -CH2OCHF2,
-CF2CH2OH, -CF2CH2OCH3, -CH2SCH3, cyclopropyle, -CH2(cyclohexyle) ou -CH2(cyclopropyle-
oxadiazolyle) ; et R4d est -OCH3.

6. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R4 est -CHR4aR4b ou -CHR4bCH2R4a ;
R4a et R4b sont indépendamment un phényle, pyridinyle, pyrimidinyle, pyrazinyle, pyridazinyle, pyrazolyle,
imidazolyle, isoxazolyle, isothiazolyle, oxazolyle, oxadiazolyle, tétrazolyle, thiadiazolyle, thiazolyle, triazolyle,
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thiophényle, tétrahydropyranyle, dihydrobenzo[b] [1,4]dioxinyle, dihydrobenzo[b] [1,4]dioxépinyle, dihydroben-
zofuranyle, benzo[d]isoxazolyle, benzoxazinyle, benzoxazinonyle, indazolyle, indolyle, benzo[d] [1,3]dioxolyle,
pyrazolo[1,5-a]pyridinyle, dioxydotétrahydrothiopyranyle, quinolinyle ou naphthyridinyle, substitués chacun par
zéro à 3 substituants sélectionnés indépendamment parmi F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2,
-C(CH3)3, -CHF2, -CF3, -CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH,
-OCH2CH2OCH3, -OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3,
-C(O)OC(CH3)3, -N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyle, -OCH2CH2(cyclopropyle),
-OCH2CH2(morpholinyle), cyclopropyle, cyanocyclopropyle, méthylazétidinyle, acétylazétidinyle, (tert-butoxy-
carbonyl)azétidinyle, triazolyle, tétrahydropyranyle, morpholinyle, phényle, fluorophényle, cyanophényle, thio-
phényle, fluorophényle et méthylpipéridinyle.

7. Composé selon la revendication 1 ou un sel de celui-ci, dans lequel :

R4 est -CHR4aR4b ;
R4a est un phényle ou un pyridinyle, substitués chacun par zéro à 2 substituants sélectionnés indépendamment
parmi F, Cl, Br, -CN, -CH3 et -OCF3 ; et
R4b est un phényle, pyridinyle, pyrimidinyle, pyrazinyle, pyridazinyle, pyrazolyle, imidazolyle, isoxazolyle, iso-
thiazolyle, oxazolyle, oxadiazolyle, tétrazolyle, thiadiazolyle, thiazolyle, triazolyle, thiophényle, tétrahydropyra-
nyle, dihydrobenzo[b][1,4]dioxinyle, dihydrobenzo[b] [1,4]dioxépinyle, dihydrobenzofuranyle, benzo[d]isoxazo-
lyle, benzoxazinyle, benzoxazinonyle, indazolyle, indolyle, benzo[d][1,3]dioxolyle, pyrazolo[1,5-a]pyridinyle,
dioxydotétrahydrothiopyranyle, quinolinyle ou naphthyridinyle, substitués chacun par zéro à 3 substituants sé-
lectionnés indépendamment parmi F, Cl, Br, -CN, -OH, -CH3, -CH2CH3, -CH(CH3)2, -C(CH3)3, -CHF2, -CF3,
-CH2OH, -CH2OCH3, -OCH3, -OCH2CH3, -OCH(CH3)2, -OC(CH3)3, -OCH2C(CH3)2OH, -OCH2CH2OCH3,
-OCHF2, -OCF3, -OCH2CH2N(CH3)2, -C(O)CH3, -C(O)C(CH3)3, -C(O)OH, -C(O)OCH3, -C(O)OC(CH3)3,
-N(CH3)2, -P(O)(CH3)2, -S(O)2CH3, -OCH2(cyclopropyle), -OCH2CH2(cyclopropyle), -OCH2CH2(morpholinyle),
cyclopropyle, cyanocyclopropyle, méthylazétidinyle, acétylazétidinyle, (tert-butoxycarbonyl)azétidinyle, triazo-
lyle, tétrahydropyranyle, morpholinyle, phényle, fluorophényle, cyanophényle, thiophényle, fluorophényle et
méthylpipéridinyle.

8. Composé selon la revendication 1 ou un sel de celui-ci, ayant la structure :

dans lequel :

(i) R5a est -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -CH2OH, -C(O)OH, -C(O)OCH3, -C(O)NH2, cyclopropyle,
-C(O)NH(cyclopropyle) ou phényle, et R5b, R5c et R5d sont chacun H ;
(ii) R5d est un cyclopropyle, R5b est H, R5c est un cyclopropyle et R5d est H ;
(iii) R5b est -CN, -CH3, -CH2CH3, -CH(CH3)2, -CH2F, -C(CH3)2F, -CF(CH3)CH(CH3)2, -CH2OH, -C(CH3)2OH,
-CH2OCH3, -C(O)OH, -C(O)OCH3, -C(O)C(CH3)2, -C(O)OCH3, -C(O)OC(CH3)2, -C(O)NH2,
-C(CH3)(OH)CH(CH3)2, -C(O)NH(cyclopropyle), -C(O)O(cyclopropyle) ou méthyloxadiazolyle, et R5a, R5c et
R5d sont chacun H ;
(iv) R5b est -CH3 ou un méthylpyridinyle, R5c est -CH3, et R5d et R5d sont chacun H;
(v) R5a est -CH3, -CH2CH3, -CH(CH3)2, -CH2OH ou -CH2OCH3, R5c est -CH3, et R5b et R5d sont chacun H ; ou
(vi) Ra est -CH3, R5b est -CH3 ou -CH2OCF2, et R5c et R5d sont chacun H ;
(vii) R5a est -CH3, R5c est -CH2CH3, -CH2CN, -CH2OH, -CH2OCH3, -CH2OCH2CH3, -CH2OCH2CH2OH3,
-CH2N(CH3)2, -CH2NHC(O)CH3, -CH2NHC(O)OCH3, -CH2NHS(O)2CH3, -CH2(morpholinyle), -CH2(hydroxya-
zétidinyle) ou -CH2(méthylpipérazinyle), et R5b et R5d sont chacun H ; ou
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(viii) R5a est -CH2CH3, R5c est -CH2CH3 ou -CH2OCH3, et R5b et R5d sont chacun H.

9. Composé selon la revendication 4 ou un sel de celui-ci, dans lequel :

R1 est Cl, -CN ou -OCH3 ;
R2 est -CH3 ; et
R3 est H, F, Cl ou -CN.

10. Composé selon la revendication 1 ou un sel de celui-ci, ayant la structure :

dans lequel :

R1 est -CN ;
R2 est -CH3 ;
R4 est H, F ou -CN ;
R4 est :

ou
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11. Composé selon la revendication 1 ou un sel de celui-ci, où ledit composé est : 8-(4-(bis(4-fluorophényl)méthyl)-
3-(hydroxyméthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1-2) ; 8-((2S,5R)-
4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (3) ; 8-((2R,SS)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (4) ; 4-((2R,5S)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-6-bromo-1-
méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (5) ; 8-((2R,5S)-4-(bis(4-fluorophényl)méthyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (6) ; 4-((2R,SS)-4-(bis(4-fluoro-
phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile
(7) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(fluorométhyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (8) ; 4-(4-(bis(4-fluorophényl)méthyl)-3-(fluorométhyl)pipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-di-
hydro-1,5-naphthyridin-3-carbonitrile (9) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-3-isopropylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (10) ; (S)-4-(4-(bis(4-fluorophényl)méthyl)-3-isopropylpipérazin-
1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (11) ; (S)-8-(4-(bis(4-fluorophényl)mé-
thyl)-3-isopropylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (12) ; (S)-
4-(4-(bis(4-fluorophényl)méthyl)-3-isopropylpipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
3-carbonitrile (13) ; 4-(4-(bis(4-fluorophényl)méthyl)-3-(hydroxyméthyl)pipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-3-carbonitrile (14) ; 4-(4-(bis(4-fluorophényl)méthyl)-3-(hydroxymédiyl)pipérazin-1-
yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (15-16) ; 4-(4-(bis(4-fluorophényl)méthyl)-
3-(hydroxyméthyl)pipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (17) ;
8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-l-yl)-7-chloro-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (18) ; 8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-bromo-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (19) ; 8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-dimé-
thylpipérazin-1-yl)-7-cyclopropyl-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (20) ; 8-((2S,5R)-
4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-bromo-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (21) ; 8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5,7-dimédiyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (22) ; 8-(4-(bis(4-fluorophényl)méthyl)-2-cyclopropylpipérazin-1-yl)-5-médiyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (23-24) ; 8-((2S,5R)-4-(bis(4-chlorophényl)méthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (25) ; 8-((2S,5R)-4-(bis(4-chlorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-chloro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (26) ;
1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihy dro-1,5-naphthyridin-4-yl)pipérazin-2-carboxyla-
te de méthyle (27) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (28) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-7-chloro-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (29) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-
7-fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (30) ; (R)-4-(4-(bis(4-fluorophényl)méthyl)-3-
méthylpipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (31) ; (R)-8-(4-(bis(4-
fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (32) ;
(R)-8-(4-(bis(4-chlorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (33) ; (R)-8-(4-(bis(4-chlorophényl)méthyl)-3-méthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (34) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (35) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-7-
chloro-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (36) ; (S)-4-(4-(bis(4-fluorophényl)méthyl)-3-mé-
thylpipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (37) ; (S)-8-(4-(bis(4-fluoro-
phényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (38) ;
1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxyla-
te de méthyle (39-40) ; 1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-
yl)pipérazin-2-carboxamide (41-42) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-cyanopipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (43) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-cyanopipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (44-45) ; 1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclopropylpipérazin-2-carboxamide (46-48) ; 1-(bis(4-fluorophényl)méthyl)-
4-(6-bromo-3-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (49) ;
1-(bis(4-fluorophényl)méthyl)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-car-
boxylate de méthyle (50-51) ; acide 1-(bis(4-fluorophényl)méthyl)-4-(6-bromo-3-cyano-1-méthyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)pipérazin-2-carboxylique (52) ; acide 1-(bis(4-fluorophényl)méthyl)-4-(3,6-dicyano-1-méthyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylique (53-54) ; acide 1-(bis(4-fluorophényl)méthyl)-
4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylique (55) ; 1-(bis(4-fluorophé-
nyl)méthyl)-4-(6-bromo-3-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxamide (56) ;
1-(bis(4-fluorophényl)méthyl)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-car-
boxamide (57-58) ; 1-(bis(4-fluorophényl)méthyl)-4-(6-bromo-3-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyri-
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din-4-yl)-N-cyclopropylpipérazin-2-carboxamide (59) ; 1-(bis(4-fluorophényl)méthyl)-N-cyclopropyl-4-(3,6-dicyano-
1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxamide (60-61) ; 1-(bis(4-fluorophényl)méthyl)-
4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate d’isopropyle (62-63) ;
1-(bis(4-fluorophényl)méthyl)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-car-
boxylate d’isopropyle (64-65) ; (S)-1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (66) ; 4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl)-1-((4-fluoro-2-méthoxyphény)(4-fluorophényl)méthyl)pipérazin-2-carboxylate de méthyle (67-68) ; 4-(6-
cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-ftuoro-2-méthoxyphényl)(4-ftuorophényl)méthyl)pi-
pérazin-2-carboxylate de méthyle (69-70) ; 4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-1-((4-
fluoro-2-méthoxyphénylx4-fluorophényl)méthyl)pipérazin-2-carboxylate de méthyle (71-72) ; 1-(bis(4-fluorophé-
nyl)méthyl)-4-(6-cyano-1-méthyl-3-nitro-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthy-
le (73) ; 1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-3-fluoro-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipé-
razin-2-carboxylate de méthyle (74-75) ; 1-(bis(4-fluorophényl)méthyl)-4-(3-chloro-6-cyano-1-méthyl-2-oxo-1,2-di-
hydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (76-77) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(2-hy-
droxypropan-2-yl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (78-79) ; 8-(4-(bis(4-
fluorophényl)méthyl)-3-(2-fluoropropan-2-yl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (80-81) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-méthyl-5-(2-méthylpyridin-4-yl)pipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (84) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-isobutyrylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (86-87) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(2-hydroxy-3-
méthylbutan-2-yl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (88-89) ; 8-(4-(bis(4-
fluorophényl)méthyl)-3-(2-fluoro-3-méthylbutan-2-yl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile, TFA (90-91) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(méthoxyméthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (92-93) ; 1-(bis(4-chlorophényl)méthyl)-4-(6-cyano-3-fluoro-1-méthyl-2-oxo-
1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (94-95) ; 1-(bis(4-chlorophényl)méthyl)-4-(6-
cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (96-97) ; (R)-
8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-7-bromo-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (98) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-5,7-diméthyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitrile (99) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(hydroxyméthyl)pipérazin-1-yl)-7-chloro-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (100-101) ; (R)-4-(4-(bis(4-chlorophényl)méthyl)-3-méthylpi-
pérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (102) ; (R)-8-(4-(bis(4-chlorophé-
nyl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (103) ; (R)-
8-(4-(bis(4-chlorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile, diméthylformamide (104) ; (R)-8-(4-(bis(4-chlorophényl)méthyl)-3-méthylpipérazin-1-yl)-7-chloro-5-méthyl-6-
oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile, diméthylformamide (105) ; 1-(bis(4-fluorophényl)méthyl)-4-(6-cya-
no-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de cyclopropyle (106-107) ;
8-((2S,5R)-4-((4-fluoro-2-méthoxyphényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (108-109) ; 6-bromo-4-((2S,5R)-4-((4-fluoro-2-méthoxyphényl)(4-fluorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (110);
8-((2S,5R)-4-((4-fluoro-2-méthoxyphényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2,7-dicarbonitrile (111-112); 4-(bis(4-fluorophényl)méthyl)-1-(6-bromo-3-cyano-1-méthyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (113) ; 4-(bis(4-fluorophényl)méthyl)-
1-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (114) ;
4-(bis(4-fluorophényl)méthyl)-1-(6-bromo-3-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-
carboxylate de méthyle (115) ; 4-(bis(4-fluorophényl)méthyl)-1-(3,6-dicyano-1-méthyj-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (116-117) ; 4-(4-(bis(4-fluorophényl)méthyl)-2-(hydroxymé-
thyl)pipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (118) ; 8-((2R,5S)-4-((4-
fluoro-2-méthoxyphénylX4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (119) ; 8-((2R,5S)-4-((4-fluoro-2-méthoxyphényl)(4-fluorophényl)méthyl)-2,5-diméthylpi-
pérazin-1-yl)-5-méthyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (120) ; 8-((2S,5R)-4-((4-fluoro-2-
méthoxyphényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-7-nitro-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (121-122) ; 8-(4-(bis(4-fluorophényl)méthyl)-2,3-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (123-124) ; 8-((2S,5S)-4-(bis(4-fluorophényl)méthyl)-2-isopropyl-5-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (125) ; 8-(4-(bis(4-fluorophé-
nyl)méthyl)-3-(5-méthyl-1,3,4-oxadiazol-2-yl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (126) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-2-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (127) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (128) ; 8-((2S)-4-((4-fluoro-2-méthoxyphényl)(4-fluorophényl)méthyl)-2-méthylpipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (129-130) ; 8-((2R,5R)-4-(bis(4-fluorophé-
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nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (131) ;
8-((2R,SR)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-chloro-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (132) ; 8-((2S,5S)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (133) ; (S)-8-(4-(bis(4-fluorophényl)méthyl)-2-méthylpipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (134) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-2-mé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (135) ; 4-(bis(4-fluorophényl)méthyl)-
1-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de méthyle (136-137) ; acide
4-(bis(4-fluorophényl)méthyl)-1-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxyli-
que (138) ; 4-(bis(4-fluorophényl)méthyl)-1-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-N-cyclo-
propylpipérazin-2-carboxamide (139-140) ; 4-(bis(4-fluorophényl)méthyl)-1-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-
1,5-naphthyridin-4-yl)pipérazin-2-carboxamide (141-142) ; 8-(4-(bis(4-fluorophényl)méthyl)-2-cyanopipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (143-144) ; 8-(4-(bis(4-fluorophényl)méthyl)-2-cya-
nopipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (145) ; 8-(4-(bis(4-fluorophényl)mé-
thyl)-2-(hydroxyméthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (146-148) ;
8-(4-(bis(4-fluorophényl)méthyl)-2-(fluorométhyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (149-151) ; 8-(4-(bis(4-fluorophényl)méthyl)-2,5-dicyclopropylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (152-153) ; 8-(4-(bis(4-fluorophényl)méthyl)-2-phénylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (154-156) ; 8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-di-
méthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (157) ; 4-((2S,5R)-
4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-6-bromo-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-
carbonitrile (158) ; 8-((2S,SR)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitrile (159) ; 4-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-
yl)-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (160) ; 8-((2S,5R)-4-(bis(4-fluorophényl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-7-nitro-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (161) ; 4-(bis(4-fluoro-
phényl)méthyl)-1-(3-bromo-6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)pipérazin-2-carboxylate de
méthyle (162) ; 8-(4-(bis(4-fluorophényl)méthyl)-3,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (163) ; (R)-8-(4-(bis(4-chlorophényl)méthyl)-3-isopropylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (167) ; (R)-8-(4-(bis(4-fluorophényl)médiyl)-3-isopropylpipérazin-1-yl)-
5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (168) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-isopropyl-
pipérazin-1-yl)-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (169) ; (R)-8-(4-(bis(4-fluorophé-
nyl)méthyl)-2-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (170) ; 8-(4-(bis(4-
fluorophényl)méthyl)-3,3-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(171) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (172) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (173) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-éthylpipérazin-1-yl)-7-fluoro-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (174) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-3-éthylpipérazin-1-
yl)-7-chloro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (175) ; (R)-8-(4-(bis(4-chlorophényl)mé-
thyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (176) ; (R)-8-(4-(bis(4-chlo-
rophényl)méthyl)-3-éthylpipérazin-1-yl)-7-chloro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (177) ;
(R)-8-(4-(bis(4-chlorophényl)méthyl)-3-éthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (178) ; (R)-8-(4-(bis(4-chlorophényl)méthyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (179) ; (R)-8-(4-(bis(4-chlorophényl)méthyl)-3-éthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (180) ; (R)-8-(4-(bis(4-fluorophényl)méthyl)-2-isopropylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (181) ; 8-[(2S,5R)-4-[(4-fluorophényl)(phényl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (182) ; 8-[(2S,5R)-4-[(4-fluo-
rophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(183-184) ; 8-[(2S,5R)-4-[1-(4-fluoro-2-méthoxyphényl)-2,2-diméthylpropyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (185-186) ; 8-[(2S,5R)-4-[(4-fluorophényl)(3-fluoropyridin-2-
yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (187) ;
8-[(2S,5R)-4-[(4-fluorophényl)(3-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (188) ; 8-[(2S,5R)-4-[(4-chlorophényl)(3-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (189-190) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-
fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(191-192) ; 8-[(2S,5R)-4-[(4-fluorophényl)(5-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (193-194) ; 8-[(2S,5R)-4-[(4-chlorophényl)(6-fluoropyridin-2-yl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (195-196) ; 8-[(2S,5R)-
4-[(4-fluorophényl)(pyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (197-198) ; 8-[(2S,5R)-4-[(5-chloropyridin-2-yl)(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
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médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (201-202) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-chloropyri-
din-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (201-202) ;
8-[(2S,5R)-4-[(4-fluorophényl)(6-méthylpyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (203-204) ; 8-[(2S,5R)-4-[(2-éthoxypyridin-3-yl)(4-fluorophényl)méthyl]-2,5-
diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (205-206) ; 8-[(2S,5R)-4-[(4-
fluorophényl)[2-(propan-2-yloxy)pyridin-3-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (207-208) ; 8-[(2S,5R)-4-[(4-fluorophényl)(2-méthoxypyridin-3-yl)méthyl]-2,5-diméthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (209-210) ; 8-[(2S,5R)-4-[(5-chloropyri-
din-2-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbo-
nitrile (211-212) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-méthylpyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (213-214) ; 8-[(2S,5R)-4-[(3-fluorophényl)(5-méthylpyridin-2-
yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (215-216) ; 7-
chloro-8-[(2S,5R)-4-[(4-fluorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (217-218) ; 3-chloro-4-{4-[(4-fluorophényl)(phényl)méthyl]pipérazin-1-yl}-6-méthoxy-1-
méthyl-1,2-dihydro-1,5-naphthyridin-2-one (219-220) ; 8-[(2S,5R)-2,5-diméthyl-4-{phényl[4-(trifluorométhoxy)phé-
nyl]méthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (221-222) ; 8-[(2S,5R)-4-[(4-
fluorophényl)(3-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (223-224) ; 8-[(2S,5R)-4-[(4-chlorophényl)(2-éthyl-4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-
5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (225-226) ; 8-[(2S,5R)-4-[(2-éthyl-4-fluorophényl)(4-
fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile
(227-228) ; 8-[(2S,5R)-4-[(2-éthoxy-4-fluorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (229-230) ; 4-[(2S,5R)-4-[(4-chlorophényl)(2-éthyl-4-fluorophé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-6-méthoxy-1-méthyl-1,2-dihydro-1,5-naphthyridin-2-one (231-232) ;
4-[(2S,5R)-4-[(2-éthyl-4-fluorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-6-méthoxy-1-méthyl-1,2-
dihydro-1,5-naphthyridin-2-one (233-234) ; 4-[(2S,5R)-4-[(2-éthylphényl)(4-fluorophényl)méthyl]-2,5-diméthylpipé-
razin-1-yl]-6-méthoxy-1-méthyl-1,2-dihydro-1,5-naphthyridin-2-one (235-236) ; 8-[(2S,5R)-4-(diphénylméthyl)-2,5-
diméthylpipérazin-1-yl]-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (237) ; 4-[(2S,5R)-4-[(4-fluoro-
phényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-6-méthoxy-1-méthyl-1,2-dihydro-1,5-naphthyridin-2-one
(238-239) ; 4-[(2S,5R)-4-[(4-chlorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-6-méthoxy-1-mé-
thyl-1,2-dihydro-1,5-naphthyridin-2-one (240) ; 4-[(2S,5R)-4-[bis(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-
yl]-6-méthoxy-1-méthyl-1,2-dihydro-1,5-naphthyridin-2-one (241) ; 8-[(2S,5R)-4-{[2-(difluorométhyl)-4-fluorophé-
nyl]méthy1}-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (242) ;
8-[(2S,5R)-4-{[2-fluoro-4-(trifluorométhoxy)phényl]méthyl)-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (243) ; 8-[(2S,5R)-4-[(4-chloro-2-hydroxyphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (244) ; 8-[(2S,5R)-4-[(2-hydroxyphényl)méthyl]-2,5-di-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (245) ; 8-[(2S,5R)-2,5-diméthyl-
4-[(2,4,6-trifluorophényl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (246) ;
8-[(2S,5R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (247) ; 8-[(2S,5R)-4-[(3-fluorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (248) ; 8-[(2S,5R)-4-[(3-fluorophényl)(4-fluorophé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (249) ;
8-[(2S,5R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (250) ; 8-[(2S,5R)-4-[(4-fluorophényl)(4-méthylphényl)méthyl]-2,5-diméthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (251) ; 8-[(2S,5R)-4-[(4-fluorophényl)(4-mé-
thylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (252) ;
8-[(2S,5R)-4-[(4-cyano-2-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (253) ; 8-[(2S,5R)-4-([2-fluoro-6-(trifluorométhyl)phényl]méthyl)-2,5-diméthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (254) ; 8-[(2S,5R)-4-[(2-fluoro-6-méthylphényl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (255) ; 8-[(2S,5R)-
4-[1-(2,6-difluorophényl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (256) ; 8-[(2S,5R)-4-[bis(3-chlorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (257) ; 8-[(2S,5R)-4-[bis(2-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (258) ; 8-[(2S,5R)-4-[(2-chlorophényl)(phényl)méthyl]-2,5-diméthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (259) ; 8-[(2S,5R)-4-[(2-chloro-6-cyano-
phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (260) ;
8-[(2S,5R)-4-[(2-chloro-6-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (261) ; 8-[(2S,5R)-4-[(2,5-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (262) ; 8-[(2S,5R)-4-[(2,6-dichlorophényl)méthyl]-2,5-diméthylpipé-
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razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (263) ; 8-[(2S,5R)-4-benzyl-2,5-diméthylpi-
pérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (264) ; 8-[(2S,5R)-4-[(2,6-diméthylphé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (265) ;
8-[(2S,5R)-4-[(2-chloro-3,6-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (266) ; 8-[(2S,5R)-4-[(4-cyano-2,6-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (267) ; 8-[(2S,5R)-4-[(4-chloro-2,6-difluorophényl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (268) ; 8-[(2S,5R)-4-[(2-cya-
no-6-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(269) ; 8-[(2S,5R)-4-[bis(3-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (270) ; 8-[(2S,5R)-4-[(2,6-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (271) ; 8-[(2S,5R)-4-[(2,6-difluorophényl)(phényl)méthyl]-2,5-dimé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (272) ; 8-[(2S,SR)-4-[(2,6-difluoro-
phényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile,
TFA (273) ; 8-[(2S,5R)-4-[(2,6-difluorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (274) ; 8-[(2S,5R)-4-[(2,6-difluorophényl)(4-fluorophényl)méthyl]-2,5-di-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (275) ; 8-[(2S,5R)-4-[(2,3-difluoro-
phényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(276) ; 8-[(2S,5R)-4-[(2,4-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (277) ; 8-[(2S,5R)-2,5-diméthyl-4-{[6-(trifluorométhyl)pyridin-2-yl] méthyl } pipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (278) ; 8-[(2S,5R)-2,5-diméthyl-4-{[2-méthyl-6-(tri-
fluorométhyl)pyridin-3-yl] méthyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (279) ;
8-[(2S,5R)-4-{[2-méthoxy-6-(trifluorométhyl)pyridin-4-yl]méthyl}-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (280) ; 8-[(2S,5R)-4-{[2-chloro-6-(trifluorométhyl)pyridin-3-yl]méthyl}-2,5-di-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (281) ; 8-[(2S,5R)-4-[(3-chloro-
phényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(282) ; 8-[(2S,5R)-4-[(2,4-difluorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (283) ; 8-[(2S,5R)-4-[(2-fluorophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (284) ; 8-[(2S,5R)-4-[(2-fluorophényl)(phényl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (285) ; 8-[(2S,5R)-
4-[(2,3-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (286) ; 8-[(2S,5R)-4-[(2-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitrile (287) ; 8-[(2S,5R)-4-[(3,5-difluorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (288) ; 8-[(2S,5R)-4-[(3,5-difluorophényl)(4-fluorophé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (289) ;
8-[(2S,5R)-4-[(3,5-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (290) ; 8-[(2S,5R)-4-[(3,4-difluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (291) ; 8-[(2S,5R)-4-[(3-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (292) ; 8-[(2S,SR)-4-[(3-fluorophényl)(4-fluorophényl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (293) ; 8-[(2S,5R)-
4-[(4-fluorophényl)[4-(trifluorométhyl)phényl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (294) ; 8-[(2S,5R)-4-[(4-fluorophényl)(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (295) ; 8-[(2S,5R)-4-[(3-fluorophényl)(phényl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (296) ; 8-[(2S,5R)-
4-[(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(297) ; 8-((2S,5R)-4-((4-chlorophényl)(4-cyanophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (298) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-2,5-diméthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (299) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-
fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile
(300) ; 8-[(2S,5R)-4-[bis(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (301) ; 8-((2S,5R)-4-((4-chlorophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (302) ; 8-((2S,5R)-4-((4-chlorophényl)(4-fluorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (303) ;
8-((2S,5R)-4-((2-fluorophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (304) ; 8-((2S,5R)-4-((2-fluorophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (305) ; 8-((2S,5R)-4-((4-cyanophényl)(4-fluorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (306) ;
8-((2S,5R)-4-((4-cyanophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (307) ; 8-((2S,5R)-4-(1-(4-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
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6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (308-309) ; 8-((2S,5R)-4-((4-cyanophénylxp-tolyl)méthyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile, sel de TFA (310-311) ; 8-((3R)-
4-((4-fluorophényl)(pyrimidin-4-yl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (312-313) ; 8-((3R)-4-((4-chlorophényl)(2-méthylpyrimidin-5-yl)méthyl)-3-méthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (314) ; 8-((3R)-4-((4-fluorophényl)(2-méthylpyrimidin-
4-yl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (315-316) ;
8-((3R)-4-((4-fluorophényl)(pyrimidin-5-yl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (317-318) ; 8-((3R)-4-((4-chlorophényl)(pyrimidin-4-yl)méthyl)-3-méthylpipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (319-320) ; 8-((3R)-4-((2-(tert-butyl)pyrimidin-4-
yl)(4-fluorophényl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile
(321) ; 8-((2S,5R)-4-((4-cyanophényl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (322) ; 8-((2S,5R)-4-((4-chlorophényl)(4-(trifluorométhoxy)phényl)méthyl)-
2,5-diméthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (323-324) ; 7-
fluoro-8-((2S,5R)-4-((4-nuorophényl)(4-(trifluorométhyl)phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (325-326) ; 8-((2S,5R)-4-((4-cyanophényl)(4-fluorophényl)méthyl)-
2,5-diméthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (327-328) ;
8-((2S,5R)-4-((2,6-difluorophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-7-fluoro-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (329 et 336) ; 7-fluoro-8-((2S,5R)-4-((3-fluorophényl)(4-fluorophényl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (330-331) ; 7-fluoro-
8-((2S,5R)-4-((4-fluorophényl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (332) ; 7-fluoro-8-((2S,5R)-4-((2-fluorophényl)(4-fluorophényl)méthyl)-2,5-diméthylpipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (333-334) ; 7-fluoro-8-((2S,5R)-4-((4-fluoro-
phényl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile
(335) ; 8-((2S,5R)-4-(1-(2,4-difluorophényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (337-339) ; 8-[(2S,5R)-5-éthyl-2-méthyl-4-[(pyridin-2-yl)[4-(trifluorométhoxy)phényl]mé-
thyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (340-341) ; 8-((2S,5R)-5-éthyl-2-
méthyl-4-(pyridin-2-yl(4-(trifluorométhoxy)phényl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (342-343) ; 8-((2S,5R)-4-(1-(3,4-difluorophényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (344) ; 8-((2R,5S)-2,5-diméthyl-4-(1-(4-(trifluorométhyl)phé-
nyl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (345-346) ; 8-((2S,5R)-
4-(1-(2,4-difluorophényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (347-349) ; 8-((2S,5R)-4-((5-éthylpyridin-2-ylX3-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (350-351) ; 8-((2S,5R)-4-(2-méthoxy-4-(trifluorométhoxy)benzyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (352) ; 8-((2S,5R)-4-(1-(5-
chloro-2,3-dihydrobenzofuran-7-yl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (353 et 356-357) ; 8-((2S,5R)-4-((5-éthylpyridin-2-yl)(3-fluorophényl)méthyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (354) ; 8-((2S,5R)-4-((3-chlorophényl)(5-éthyl-
pyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (355) ;
8-((2S,5R)-4-((4-fluorophénylXtétrahydro-2H-pyran-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (358-359) ; 8-((2S,5R)-4-((4-cyanophénylX5-méthylpyridin-2-yl)méthyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (360-361) ; 8-((2S,5R)-
4-((4-chlorophényl)(4-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (362 et 364) ; 8-((2S,5R)-4-((4-chlorophényl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (363-365) ; 8-((2S,5R)-4-((3,4-difluoro-
phényl)(pyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (366) ; 8-((2S,5R)-4-((6-fluoropyridin-2-yl)(4-(trifluorométhoxy)phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (367-368) ; 8-((2S,5R)-4-((3-chlorophényl)(5-méthylpyridin-
2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (369) ;
8-((2S,5R)-4-((3-fluorophényl)(5-(trifluorométhyl)pyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (370-371) ; 8-((2S,5R)-4-((3-chlorophényl)(5-méthylpyridin-2-yl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (372) ; 8-((2S,5R)-
4-((3-chloro-4-méthylphényl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (373 et 380) ; 8-((2S,5R)-4-((3-fluorophényl)(pyridin-2-yl)méthyl)-2,5-diméthylpipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (374 et 379) ; 8-((2S,5R)-4-((3,4-difluorophé-
nyl)(pyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(375-376) ; 8-((2S,5R)-2,5-diméthyl-4-(pyridin-2-yl(4-(trifluorométhoxy)phényl)méthyl)pipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (377-378) ; 8-((2S,5R)-4-((4-chlorophényl)(pyridin-2-yl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (381 et 382) ; 8-((2S,5R)-4-((4-
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fluorophényl)(pyridazin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (383-384) ; 8-((2S,5R)-4-((4-chlorophénylX2-méthylpyrimidin-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (385) ; 8-((2S,5R)-4-((4-fluorophényl)(5-fluoropyridin-3-
yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (386) ;
8-((2S,5R)-4-((4-fluorophényl)(tétrahydro-2H-pyran-4-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (387-388) ; 8-((2S,5R)-4-((4-fluorophényl)(2-méthylpyrimidin-4-yl)méthyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (389) ; 8-((2S,5R)-4-((3-
fluorophényl)(6-méthylpyridin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (390) ; 8-((2S,5R)-4-((5-fluoropyridin-3-yl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (391) ; 8-((2S,5R)-4-((4-fluorophényl)(pyrimidin-4-yl)méthyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (392) ; 8-((2S,5R)-4-((4-fluoro-
phényl)(pyrimidin-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (393-394) ; 8-((2S,5R)-4-((3-fluorophénylX6-méthylpyridin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (395) ; 8-((2S,5R)-4-((4-chlorophényl)(pyrimidin-4-yl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (396-397) ; 8-((2S,5R)-4-((3-
chlorophényl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (398) ; 8-((2S,5R)-4-((3-chloro-4-méthylphényl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (399) ; 8-((2S,5R)-4-((4-fluorophényl)(5-fluoro-
pyridin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (400) ;
8-((2S,5R)-4-((4-fluorophényl)(2-méthylpyrimidin-4-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (401) ; 8-((2S,5R)-4-((4-fluorophényl)(pyrimidin-4-yl)méthyl)-2,5-diméthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (402) ; 8-((2S,5R)-4-((4-chlorophényl)(py-
ridin-2-yl)méthyl)-2,5-diméthylpipérazin-1 -yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (403) ;
8-((2S,5R)-4-((3-fluorophényl)(pyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (404) ; 8-((2S,5R)-2,5-diméthyl-4-(pyridin-2-yl(4-(trifluorométhoxy)phényl)méthyl)pipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (405) ; 8-((2S,5R)-4-((4-fluorophényl)(2-mé-
thylpyrimidin-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(406) ; 8-((2S,5R)-4-(bis(5-fluoropyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (407) ; 8-((2S,5R)-4-((2-(tert-butyl)pyrimidin-4-yl)(4-fluorophényl)méthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (408-409) ; 8-((2S,5R)-4-((4-fluorophé-
nyl)(2-méthylpyrimidin-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (410) ; 8-((2S,5R)-4-(1-(3,4-difluorophényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (411) ; 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluorométhyl)phényl)éthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (412) ; 8-((3R)-4-((4-chlorophényl)(2-
méthylpyrimidin-5-yl)méthyl)-3-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitri-
le (413-414) ; 8-((2S,5R)-4-((4-fluorophényl)(5-fluoropyridin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (415) ; 8-((2S,5R)-4-((5-fluoropyridin-3-yl)(p-tolyl)méthyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (416) ; 8-((2S,5R)-4-((3-fluorophé-
nyl)(6-méthylpyridin-3-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (417) ; 8-((2S,5R)-5-éthyl-4-((4-fluorophényl)(2-méthylpyrimidin-4-yl)méthyl)-2-méthylpipérazin-l-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (418-419) ; 8-((2S,5R)-5-éthyl-4-(1-(2-fluoro-4-(trifluoromé-
thoxy)phényl)propyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(420-421) ; 8-((2S,5R)-4-((4-chlorophényl)(pyridin-2-yl)méthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (422-423) ; 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophényl)éthyl-1-d)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile et 7-fluoro-8-((2S,5R)-4-(1-(4-
fluorophényl)éthyl-1-d)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(424-425) ; 7-fluoro-8-((2S,5R)-4-(1-(4-fluorophényl)éthyl-1-d)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (426-427) ; 8-((2S,5R)-4-(1-(4-fluorophényl)éthyl-1-d)-2,5-diméthylpipérazin-
1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (428-429) ; 8-((2S,5R)-2,5-diméthyl-4-((2,4,6-tri-
fluorophényl)méthyl-d2)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (430) ;
8-((2S,5R)-4-(1-(2-fluoro-4-(trifluorométhyl)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (431) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(2,4,6-trifluorophényl)éthyl)pipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (432) ; 8-((2S,5R)-4-(1-(2-chloro-4-fluoro-3-méthylphé-
nyl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (433) ;
8-((2S,5R)-4-(1-(2-fluoro-4-(trifluorométhyl)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (434) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (435-436) ; 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluoromé-
thoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (437,



EP 3 814 348 B9

779

5

10

15

20

25

30

35

40

45

50

55

439, et 442) ; 8-((2S,5R)-4-(1-(2-fluoro-4-(trifluorométhoxy)phényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (438 et 440-441) ; 8-((2S,5R)-4-((4-chlorophényl)(6-méthylpyridin-
2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (443) ;
8-((2S,5R)-4-((5-fluoropyridin-2-yl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (444) ; 8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxépin-6-yl)(3-fluorophényl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (445) ; 8-((2S,5R)-
4-((4-chlorophényl)(4-fluoropyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (446) ; 8-((2S,5R)-4-((4-chlorophényl)(2,3-dihydrobenzo[b][1,4]dioxin-5-yl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (447) ; 8-((2S,5R)-4-((4-chloro-
phényl)(4-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (448) ; 8-((2S,5R)-4-((4-fluorophényl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (449) ; 8-((2S,5R)-2,5-diméthyl-4-((6-méthylpyridin-2-yl)(p-
tolyl)méthyl)pipérazin-1 -yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (450) ; 8-((2S,5R)-4-((3,4-
dihydro-2H-benzo[b][1,4]dioxépin-6-yl)(5-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (451) ; 8-((2S,5R)-4-((4-cyanophényl)(5-méthylpyridin-2-yl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (452-453) ; 8-((2S,5R)-2,5-di-
méthyl-4-((5-méthylpyridin-2-yl)(p-tolyl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (454, 457) ; 8-((2S,5R)-4-((4-fluorophényl)(4-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (455-456) ; 8-((2S,5R)-4-((4-chlorophényl)(4-fluoro-2,2-di-
méthyl-2,3-dihydrobenzofuran-7-yl)médiyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (458-459) ; 8-((2S,5R)-2,5-diméthyl-4-((4-méthylpyridin-2-yl)(p-tolyl)méthyl)pipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (460-461) ; 8-((2S,5R)-4-((5-fluoropyridin-2-yl)(4-(trifluoro-
méthoxy)phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(462, 466, 468) ; 8-((2S,5R)-4-((4-cyanophényl)(5-fluoropyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (463-464) ; 8-((2S,5R)-4-((2,2-diméthyl-2,3-dihydrobenzofuran-
7-yl)(5-fluoropyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (465, 467) ; 8-((2S,5R)-4-((3,4-dihydro-2H-benzo[b][1,4]dioxépin-6-yl)(5-méthylpyridin-2-yl)méthyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (469) ; 8-((2S,5R)-4-((3-fluoro-
phényl)(6-méthylpyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (470) ; 8-((2S,5R)-4-((4-fluorophénylX6-fluoropyridin-2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (471) ; 8-((2S,5R)-4-((4-fluorophénylX4-fluoropyridin-2-yl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (472-474) ;
8-((2S,SR)-2,5-diméthyl-4-((1-méthyl-1H-indazol-4-yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (475) ; 8-((2S,5R)-4-((6-fluoropyridin-2-yl)(p-tolyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (476, 478-479) ; 8-((2S,5R)-4-(cyclopropyl(2-fluoro-4-(tri-
fluorométhoxy)phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (480-481) ; 8-((2S,5R)-5-éthyl-4-(1-(4-méthoxyphényl)éthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2-carbonitrile (482-483) ; 8-((2S,5R)-4-((4-fluorophényl)(4-méthylpyridin-2-yl)méthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (484) ; 8-((2S,5R)-2,5-diméthyl-
4-((4-méthylpyridin-2-yl)(p-tolyl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(485) ; 8-((2S,5R)-4-(1-(2-chloro-4,5-difluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (486) ; 8-((2S,5R)-4-(1-(2-chloro-4-fluoro-3-méthylphényl)éthyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (487) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(2,4,6-tri-
fluorophényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (488-489, 555) ;
8-[(2S,5R)-4-[2-fluoro-1-(4-fluorophényl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (556) ; 8-((2S,5R)-4-(1-(4-fluorophényl)-2-hydroxyéthyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (557-558) ; 8-((2S,5R)-4-(1-(4-fluorophényl)-2-méthoxyé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (559-560) ; 8-((2S,5R)-
4-(2-(4-fluorophényl)-2-méthoxyéthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (561) ; 8-((2S,5R)-4-(4-(1-cyanocyclopropyl)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (567) ; 8-((2S,5R)-4-((1-éthyt-1H-benzo[d]imidazol-7-yl)méthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (568-569) ; 7-(difluorométhyl)-
8-((2S,5R)-4-(2-fluoro-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (570) ; 8-((2S,5R)-4-(3-(diméthylamino)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (573) ; 8-((2S,5R)-4-(1-(4-fluorophényl)propyl-1-d)-2,5-diméthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (574-575) ; 8-((2S,5R)-4-(2-cyano-4-(tri-
fluoromédioxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(581) ; 8-((2S,5R)-2,5-diméthyl-4-(2,2,2-trifluoro-1-(4-fluorophényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
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hydro-1,5-naphthyridin-2-carbonitrile (582-583) ; 8-((2S,5R)-4-(3-cyano-4-(trifluorométhoxy)benzyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (584) ; 8-((2S,5R)-4-(4-fluoro-3-(trifluo-
rométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (585) ;
8-((2S,5R)-2,5-diméthyl-4-(3-(trifluorométhoxy)benzyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (586) ; 8-((2S,5R)-4-(4-(tert-butyl)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (587) ; 8-((2S,5R)-4-(4-(difluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (588) ; 8-((2S,5R)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-
yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (589) ;
8-((2S,5R)-4-(4-(difluorométhoxy)-2-fluorobenzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (590) ; 8-((2S,5R)-4-(2-fluoro-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (591) ; 8-((2S,SR)-4-(1-(2,6-difluoro-4-hydroxyphényl)-
2,2,2-trifluoroéthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (592) ;
8-((2S,5R)-4-(2-bromo-4-(trifluorométhoxy)benzyl)-2,5-diméthyIpipérazin-1 -y 1)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (593) ; 8-((2S,5R)-4-(3-isopropoxybenzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (594) ; 8-((2S,5R)-4-(2-isopropoxybenzyl)-2,5-diméthylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (595) ; 8-((2S,5R)-4-((1-éthyl-3-fluoro-1H-indol-4-yl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (596) ; 8-((2S,5R)-
4-(4-fluoro-2-isopropoxybenzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (598) ; 8-((2S,5R)-4-(3-éthoxybenzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (599) ; 8-((2S,5R)-4-(2-méthoxy-5-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (601) ; 8-((2S,5R)-4-(4-isopropylbenzyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (602) ; 8((2S,5R)-4-(4-chlorobenzyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (603) ; 8-((2S,5R)-2,5-diméthyl-
4-((1-méthyl-1H-indol-4-yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(606) ; 8-((2S,5R)-4-(2-chloro-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (607) ; 8-((2S,5R)-2,5-diméthyl-4-(2-méthyl-4-(trifluorométhoxy)benzyl)pipérazin-1
-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (608) ; 8-((2S,5R)-2,5-diméthyl-4-(4-(trifluoromé-
thoxy)benzyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (609) ; 8-((2S,5R)-4-(3-
fluoro-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (610) ; 8-((2S,5R)-4-(3-chloro-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (611) ; 8-((2S,5R)-2,5-diméthyl-4-((tétrahydro-2H-pyran-4-yl)méthyl)pipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (623) ; 8-((2S,5R)-4-(2-fluoro-4-(trifluoromé-
dioxy)benzyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (624) ;
8-((2S,5R)-2,5-diméthyl-4-(2,2,2-trifluoro-1-(2-fluoro-4-hydroxyphényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (625) ; 8-((2S,5R)-2,5-diméthyl-4-(2,2,2-trifluoro-1-(4-hydroxyphényl)éthyl)pi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (626) ; 8-((2S,5R)-4-(1-(2,6-difluoro-4-hy-
droxyphényl)-2,2,2-trifluoroéthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (627-628) ; 8-((2S,5R)-4-(3-bromo-4-(trifluorométhoxy)benzyl)-2,5-diméthylpipérazin-1 - yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (629) ; 8-{[(2R,5S)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-
naphthyridin-4-yl)-2,5-diméthylpipérazin-1-yl]méthyl}-3,4-dihydro-2H-1,4-benzoxazine-4-carboxylate de tert-butyle
(630) ; 8-[(2S,5R)-4-[(4-acétyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (631) ; 8-[(2S,5R)-2,5-diméthyl-4-(2-phényléthyl)pipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (632) ; 8-[(2S,5R)-2,5-diméthyl-4-[2-(4-méthylphé-
nyl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (633) ; 8-[(2S,5R)-4-[(3,4-di-
hydro-2H-1,4-benzoxazin-8-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (634) ; 8-[(2S,5R)-2,5-diméthyl-4-[(4-méthyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-5-yl)méthyl]pipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (635) ; 8-[(2S,5R)-2,5-diméthyl-4-{1-[6-(trifluo-
rométhyl)pyridin-2-yl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (636-637) ;
8-[(2S,5R)-2,5-diméthyl-4-[1-(quinolin-5-yl)éthyl]pipérazin-1-yl]-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (638-639) ; 8-[(2S,5R)-4-[1-(5-fluoropyridin-2-yl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (640-641) ; 8-[(2S,5R)-2,5-diméthyl-4-{1-[5-(trifluorométhyl)pyridin-2-yl]
éthyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (642-643) ; 8-[(2S,5R)-4-[1-(5-
méthoxypyridin-2-yl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(644-645) ; 8-[(2S,5R)-4-[1-(4-cyclopropyl-1,3-thiazol-2-yl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (646-647) ; 8-[(2S,5R)-2,5-diméthyl-4-[1-(5-méthyl-1,2-oxazol-3-yl)éthyl]pipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (648-649) ; 8-[(2S,5R)-2,5-diméthyl-
4-[1-(quinoxalin-6-yl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (650-651);
8-[(2S,5R)-4-{1-[4-(difluorométhoxy)phényl]éthyl}-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
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naphthyridin-2-carbonitrile (652-653) ; 8-[(2S,5R)-4-[1-(2,2-difluoro-2H-1,3-benzodioxol-5-yl)éthyl]-2,5-diméthylpi-
pérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (654-655) ; 8-[(2S,5R)-4-[(4-chlorophé-
nyl)(2,2-difluoro-2H-1,3-benzodioxol-5-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (656-657) ; 8-[(2S,5R)-4-[(4-fluorophényl)(4-méthoxyphényl)méthyl]-2,5-diméthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (658-659) ; 8-[(2S,5R)-4-[(4-fluorophényl)(3-
méthoxyphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(660-661) ; 8-[(2S,5R)-4-[(4-fluorophényl)[4-(morpholin-4-yl)phényl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (662-663) ; 8-[(2S,5R)-4-[(4-fluorophényl)[2-(morpholin-4-yl)phé-
nyl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (664-665) ;
8-[(2S,5R)-4-{[4-(difluorométhyl)phényl](4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (666-667) ; 8-[(2S,5R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-4-yl)(4-fluorophé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (668-669) ;
8-[(2S,5R)-4-[(4-chlorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (670-671) ; 8-[(2S,5R)-4-[(4-fluorophényl)[3-(morpholin-4-yl)phényl]méthyl]-2,5-dimé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (672-673) ; 8-[(2S,5R)-4-[(4-fluoro-
phényl)(pyrazin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (674-675) ; 8-[(2S,5R)-4-[(4-fluorophénylXpyrimidin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (676-677) ; 8-[(2S,5R)-4-[(4-fluorophényl)[6-(trifluorométhyl)pyridin-2-
yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (678-679) ;
8-[(2S,5R)-4-[(4-fluorophényl)[5-(trifluorométhyl)pyridin-2-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (680-681) ; 8-[(2S,5R)-4-[(2,4-difluorophényl)(pyridin-2-yl)méthyl]-2,5-
diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (682-683) ; 8-[(2S,5R)-4-[(2,4-
difluorophényl)(5-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (684-685) ; 8-[(2S,5R)-4-[(3-fluorophényl)(5-méthoxypyridin-2-yl)méthyl]-2,5-diméthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (686-687) ; 8-[(2S,5R)-4-[(4-fluorophényl)(3-mé-
thanesulfonylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (688-689) ; 8-[(2S,5R)-4-[(3-fluorophényl)[5-(propan-2-yloxy)pyridin-2-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (690-691) ; 8-[(2S,5R)-4-[(4-fluorophényl)(2,4,6-trifluoro-
phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (692-693) ;
8-[(2S,5R)-4-[(4-fluorophényl)({pyrazolo[l,5-a]pyridin-7-yl})méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (694-695) ; 8-[(2S,5R)-4- {[6-(difluorométhyl)pyridin-2-yl](4-fluorophé-
nyl)méthyl} -2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (696-697) ;
8-[(2S,5R)-4-[(4-fluorophényl)({pyrazolo[1,5-a]pyridin-3-yl})méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (698-699) ; 8-((2S,5R)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophényl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (700-701) ; 8-[(2S,5R)-
4-[(4-fluorophényl)(1-méthyl-1H-pyrazol-4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (702-703) ; 8-[(2S,SR)-4-[(4-fluorophényl)(1-méthyl-1H-imidazol-5-yl)méthyl]-2,5-dimé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (704-705) ; 8-[(2S,5R)-4-[(4-fluoro-
phényl)(1,2-oxazol-3-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (706-707) ; 8-[(2S,SR)-4-[(4-fluorophényl)(1-méthyl-1H-imidazol-4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (708) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,3-oxazol-4-yl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (709-710) ; 8-[(2S,5R)-
4-[(4-fluorophényl)(1,3-thiazol-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (711-712) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1-méthyl-1H-imidazol-2-yl)méthyl]-2,5-diméthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (713-714) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,2-
thiazol-4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(715-716) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,3-oxazol-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (717-718) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,2-thiazol-5-yl)méthyl]-2,5-di-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (719-720) ; 8-[(2S,5R)-4-[(4-fluo-
rophényl)(1,3-thiazol-4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (721-722) ; 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-4-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (723-724) ; 8-[(2S,5R)-4-[(I-cyclopropyl-IH-pyrazol-
4-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (725-726) ; 8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-5-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (727-728) ; 8-((2S,5R)-4-((5-cyclopropylisoxazol-3-ylX4-
fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(729-730) ; 8-((2S,5R)-4-((5-(tert-butyl)isoxazol-3-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (731-732) ; 8-((2S,5R)-4-((4-fluorophényl)(5-méthylisoxazol-3-
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yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (733-734) ;
8-((2S,5R)-4-((3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (735-736) ; 8-[(2S,5R)-4-[(3-tert-butyl-1,2,4-oxadiazol-5-yl)(4-fluo-
rophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(737-738) ; 8-[(2S,5R)-4-[(4-fluorophényl)[3-(oxan-4-yl)-1,2,4-oxadiazol-5-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (739-740) ; 8-[(2S,5R)-4-[(4-fluorophényl)[3-(4-fluorophé-
nyl)-1,2,4-oxadiazol-5-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (741-742) ; 8-[(2S,5R)-4-{[3-(difluorométhyl)-1,2,4-oxadiazol-5-yl](4-fluorophényl)méthyl)-2,5-diméthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (743-744) ; 8-[(2S,5R)-4-[(4-fluorophényl)(3-
méthyl-1,2,4-oxadiazol-5-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (745-746) ; 8-[(2S,5R)-4-[(4-fluorophényl)[3-(propan-2-yl)-1,2,4-oxadiazol-5-yl]méthyl]-2,5-diméthylpi-
pérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (747-748) ; 8-[(2S,5R)-4-[(4-fluorophé-
nyl)[3-(morpholin-4-yl)-1,2,4-oxadiazol-5-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (749-750) ; 8-[(2S,5R)-4-[(4-fluorophényl)[3-(1-méthylpipéridin-4-yl)-1,2,4-oxadiazol-5-
yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (751-752) ;
8-[(2S,5R)-4-[(3-éthyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (753-754) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,2,4-oxadiazol-5-yl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (755) ; 3-(5-{[(2R,5S)-4-(6-
cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-diméthylpipérazin-1-yl](4-fluorophényl)méthyl)-1,2,4-
oxadiazol-3-yl)azétidine-1-carboxylate de tert-butyle (756-757) ; 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-
yl)[4-(trifluorométhoxy)phényl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (758-759) ; 8-[(2S,5R)-4-[(4-bromophényl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)méthyl]-2,5-diméthylpi-
pérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (760-761) ; 8-((2S,5R)-4-((5-cyclopropyl-
1,3,4-oxadiazol-2-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitrile (762-763) ; 8-((2S,5R)-4-((5-(tert-butyl)-1,2,4-oxadiazol-3-yl)(4-fluorophényl)méthyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (764-765) ; 8-((2S,5R)-4-((5-cyclo-
propyl-4H-1,2,4-triazol-3-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (766-767) ; 8-((2S,5R)-4-((3-cyclopropyl-1-médiyl-1H-1,2,4-triazol-5-yl)(4-fluorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (768-769) ;
8-((2S,5R)-4-((1-(tert-butyl)-1H-tétrazol-5-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (770-771) ; 8-((2S,5R)-4-((4-fluorophényl)(5-isopropyl-1,3,4-thiadiazol-
2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (772-773) ;
8-((2S,SR)-4-((5-cyclopropyl-1,3,4-thiadiazol-2-yl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (774-775) ; 8-((2S,5R)-4-((4-cyclopropyloxazol-2-yl)(4-fluorophé-
nyl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (776-777) ;
8-[(2S,5R)-4-[(4-tert-butyl-1,3-oxazol-2-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (778-779) ; 8-((2S,5R)-4-(1-(2,6-difluorophényl)éthyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (780-781) ; 8-[(2S,5R)-4-[1-(4-fluorophé-
nyl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (782-783) ;
8-[(2S,5R)-2,5-diméthyl-4-[1-(4-méthylphényl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (784-785) ; acide 4-{1-[(2R,5S)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-
2,5-diméthylpipérazin-1-yl]éthyl}benzoïque (786-787) ; 8-[(2S,5R)-2,5-diméthyl-4-{1-[4-(trifluorométhyl)phé-
nyl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (788) ; 8-[(2S,5R)-4-[1-(4-
bromophényl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(789-790) ; 8-[(2S,5R)-4-[1-(4-chlorophényl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2,7-dicarbonitrile (791-792) ; 4-{1-[(2R,5S)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyri-
din-4-yl)-2,5-diméthylpipérazin-1-yl]éthyl}benzoate de méthyle (793-794) ; 3-{1-[(2R,5S)-4-(3,6-dicyano-1-méthyl-
2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2,5-diméthylpipérazin-1-yl]éthyl}benzoate de méthyle (795-796) ;
8-[(2S,5R)-4-[1-(2-fluorophényl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (797-798) ; 8-[(2S,5R)-4-[1-(5-méthoxypyridin-2-yl)éthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (799-800) ; 8-[(2S,5R)-2,5-diméthyl-
4-{ 1-[4-(trifluorométhoxy)phényl]éthyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarboni-
trile (801-802) ; 8-[(2S,5R)-2,5-diméthyl-4-[1-(5-méthyl-1,2-oxazol-3-yl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitrile (803-804) ; 8-[(2S,5R)-4-[bis(4-chlorophényl)méthyl]-2,5-diméthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (805) ; 8-[(2S,5R)-4-[bis(4-méthylphé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (806) ;
8-[(2S,5R)-4-[(4-fluorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (807-808) ; 8-[(2S,5R)-4-[(2-éthylphényl)(4-fluorophényl)méthyl]-2,5-diméthylpipé-
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razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (809-810) ; 8-[(2S,5R)-4-[(4-éthylphé-
nyl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbo-
nitrile (811-812); 8-[(2S,5R)-4-[(3,5-difluorophényl)(phényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2,7-dicarbonitrile (813-814) ; 8-[(2S,5R)-4-[(4-fluorophényl)(6-méthylpyridin-2-yl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (815-816) ; 8-[(2S,5R)-
4-[(4-fluorophényl)(4-méthylphényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (817-818) ; 8-[(2S,5R)-4-[(4-chlorophényl)(3-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (819 et 822) ; 8-[(2S,5R)-4-[(4-fluorophényl)(3-
fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitri-
le (820-821) ; 8-[(2S,5R)-4-[(4-cyanophényl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (823-824) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-
2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (825-826) ; 8-[(2S,5R)-
4-[(4-fluorophényl)(5-fluoropyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (827-828) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-2,5-diméthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (829-830) ; 8-[(2S,5R)-4-[(2-chloro-
4-fluorophényl)(5-méthylpyridin-2-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2,7-dicarbonitrile (831-832) ; 8-[(2S,5R)-4-[(5-fluoropyridin-2-yl)(4-méthylphényl)méthyl]-2,5-diméthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (833) ; 8-[(2S,5R)-4-[(4-chlorophényl)(phé-
nyl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (834-835) ;
8-[(2S,5R)-4-[(4-fluorophényl)[5-(trifluorométhyl)pyridin-2-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (836-837) ; 8-[(2S,5R)-4-[(4-fluorophényl)(4-méthoxyphényl)mé-
thyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (838-839) ;
8-[(2S,5R)-4-[(3-fluorophényl)[5-(trifluorométhyl)pyridin-2-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (840-841) ; 8-[(2S,5R)-4-[(4-fluorophényl)(pyridin-2-yl)méthyl]-2,5-
diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (842-843) ; 8-[(2S,5R)-4-[(4-
fluorophényl)[6-(trifluorométhyl)pyridin-2-yl]méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (844-845) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1-méthyl-1H-pyrazol-4-yl)méthyl]-2,5-di-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (846-847) ; 8-[(2S,SR)-4-[(4-
fluorophényl)(1-méthyl-1H-imidazol-5-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (848-849) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,2-oxazol-3-yl)méthyl]-2,5-diméthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (850-851) ; 8-[(2S,SR)-4-[(4-fluorophé-
nyl)(1-méthyl-1H-imidazol-4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (852-853) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,2-thiazol-5-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (854-855) ; 8-[(2S,5R)-4-[(4-fluorophényl)(1,3-thiazol-
4-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (856-857) ;
8-[(2S,5R)-4-[(2-cyclopropyl-1,3-thiazol-4-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (858-859) ; 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-
fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(860-861) ; 8-[(2S,5R)-4-[(3-tert-butyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (862-863) ; 8-[(2S,5R)-4-[(4-fluorophényl)(5-méthyl-
1,2-oxazol-3-yl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(864-865) ; 8-[(2S,SR)-4-[(5-tert-butyl-1,2-oxazol-3-yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (866-867) ; 8-[(2S,5R)-4-[(5-cyclopropyl-1,2-oxazol-3-
yl)(4-fluorophényl)méthyl]-2,5-diméthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarboni-
trile (868-869) ; 8-[(3R)-4-[bis(4-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2,7-dicarbonitrile (870) ; 8-[(3R)-4-[(4-cyanophényl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1 -yl]-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (871) ; 8-[(3R)-4-[(4-chlorophényl)(4-cyanophé-
nyl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (872-873) ;
8-[(3R)-4-[(3,5-difluorophényl)(phényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (874-875) ; 8-[(3R)-4-[(2-éthylphényl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (876-877) ; 8-[(3R)-4-[(4-fluorophényl)(phényl)méthyl]-3-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (878-879) ; 8-[(3R)-4-[(3-fluo-
rophényl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitrile (880-881) ; 8-[(3R)-4-[(2-fluorophényl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2,7-dicarbonitrile (882-883) ; 8-[(3R)-4-[(4-éthylphényl)(4-fluorophényl)méthyl]-3-méthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (884-885) ; 8-[(3R)-4-[(4-chlorophé-
nyl)(phényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(886-887) ; 8-[(3R)-4-[(4-fluorophényl)(4-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
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hydro-1,5-naphthyridin-2,7-dicarbonitrile (888-889) ; 8-[(3R)-4-[(3-fluoropyridin-2-yl)(4-méthylphényl)méthyl]-3-mé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (890 et 892) ; 8-[(3R)-4-[(4-fluoro-
phényl)(3-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitrile (891 et 893) ; 8-[(3R)-4-[(4-fluorophényl)(2-méthoxypyridin-3-yl)méthyl]-3-méthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (894-895) ; 8-[(3R)-4-[(4-fluorophényl)[5-(trifluoromé-
thyl)pyridin-2-yl]méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(896-897) ; 8-[(3R)-4-[(5-fluoropyridin-2-yl)(4-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitrile (898-899) ; 8-[(3R)-4-[(4-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-3-mé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (900-901) ; 8-[(3R)-4-[(4-fluoro-
phényl)(5-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-di-
carbonitrile (902-903) ; 8-[(3R)-4-[(4-fluorophényl)(5-méthylpyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (904) ; 8-[(3R)-4-[(4-fluorophényl)(6-méthylpyridin-2-yl)méthyl]-
3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (905-906) ; 8-[(3R)-4-[(4-
chlorophényl)(4-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitrile (907) ; 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (908) ; 8-[(3R)-4-[(4-chlorophényl)(3-fluoropyridin-2-yl)méthyl]-3-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (909) ; 8-[(3R)-4-[(4-fluoro-
phényl)[4-(trifluorométhyl)phényl]méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-
2,7-dicarbonitrile (910) ; 8-[(3R)-4-[(3-fluorophényl)(5-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (911) ; 8-[(3R)-4-[(3-fluorophényl)(5-méthylpyridin-2-yl)mé-
thyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (912) ; 8-[(3R)-4-[(4-
chlorophényl)(3-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (913) ; 8-[(3R)-4-[(4-fluorophényl)[4-(trifluorométhyl)phényl]méthyl]-3-méthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (914) ; 8-[(3R)-4-[(4-fluorophényl)(5-méthylpyridin-2-
yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (915) ; 8-[(3R)-
4-[(4-fluorophényl)(3-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-
2,7-dicarbonitrile (916-917) ; 8-[(3R)-4-[(4-fluorophényl)(pyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (918-919) ; 8-[(3R)-4-[(4-cyanophényl)(4-fluorophényl)méthyl]-
3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (920) ; 8-[(3R)-4-[(4-fluoro-
phényl)[6-(trifluorométhyl)pyridin-2-yl]méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (921-922) ; 8-[(3R)-4-[(3-fluorophényl)(5-méthylpyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (923) ; 8-[(3R)-4-[(5-cyanopyridin-2-yl)(4-fluorophé-
nyl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (924) ; 8-[(3R)-
4-[(3-fluorophényl)(5-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (925) ; 8-[(3R)-4-[(3-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (926-927) ; 8-[(3R)-4-[(3-chlorophényl)(5-méthylpyridin-
2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (928-929) ;
8-[(3R)-4-[(4-chlorophényl)(5-chloropyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (930-931) ; 8-[(3R)-4-[(5-chloropyridin-2-yl)(4-fluorophényl)méthyl]-3-méthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (932-933) ; 8-[(3R)-4-[(2,2-diméthyl-2,3-di-
hydro-1 -benzofuran-7-yl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1 - yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (934-935) ; 8-[(3R)-4-[(5-chloropyridin-2-yl)(4-méthylphényl)méthyl]-3-méthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (936-937) ; 8-[(3R)-4-[(2-chloro-4-fluoro-
phényl)(5-méthylpyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitrile (938) ; 8-[(3R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-4-yl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (939-940) ; 8-[(3R)-4-[(4-chlorophényl)(2,2-di-
fluoro-2H-1,3-benzodioxol-5-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-
dicarbonitrile (941-942) ; 8-[(3R)-4-[(4-fluorophényl)(pyrazin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (943) ; 8-[(3R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-3-mé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (944-945) ; 8-[(3R)-4-[(2,4-difluo-
rophényl)(4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicar-
bonitrile (946-947) ; 8-[(3R)-4-[(3-fluorophényl)[5-(trifluorométhyl)pyridin-2-yl]méthyl]-3-méthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (948-949) ; 8-[(3R)-4-[1-(2,6-difluorophényl)éthyl]-3-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (950-951) ; 5-méthyl-8-[(3R)-
3-méthyl-4-[1-(4-méthylphényl)éthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(952-953) ; 8-[(3R)-4-[1-(4-cyanophényl)éthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (954-955) ; 8-[(3R)-4-[1-(3,4-difluorophényl)éthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (956) ; 8-[(3R)-4-[1-(4-fluorophényl)éthyl]-3-méthylpipérazin-1-yl]-5-
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méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (957 et 959) ; 5-méthyl-8-[(3R)-3-méthyl-
4-{1-[4-(trifluorométhoxy)phényl]éthyl } pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (958 et
962); 5-méthyl-8-[(3R)-3-méthyl-4-{1-[4-(trifluorométhyl)phényl]éthyl } pipérazin-1-yl]-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2,7-dicarbonitrile (960-961) ; 5-méthyl-8-[(3R)-3-méthyl-4-[1-(pyridin-2-yl)éthyl]pipérazin-1-yl]-6-oxo-
5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (963 et 965) ; 5-méthyl-8-[(3R)-3-méthyl-4-[-(6-méthylpyridin-2-
yl)éthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (964) ; 5-méthyl-8-[(3R)-3-méthyl-
4-{1-[2-(trifluorométhyl)phényl]éthyl}pipérazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (966 et
968) ; 5-méthyl-8-[(3R)-3-méthyl-4-[1-(6-méthylpyridin-2-yl)éthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2,7-dicarbonitrile (967) ; 8-[(3R)-4-[1-(2,4-difluorophényl)éthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitrile (969-970) ; 5-méthyl-8-[(3R)-3-méthyl-
4-{1-[3-(trifluorométhyl)phényl]éthyl } pipérazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile
(971-972) ; acide 4-{1-[(2R)-4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-méthylpipérazin-
1-yl]éthyl}benzoïque (973-974) ; 8-[(3R)-4-[1-(4-bromophényl)éthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2,7-dicarbonitrile (974-975) ; 8-[(3R)-4-[1-(2,5-diméthylphényl)éthyl]-3-méthylpipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (976-977) ; 8-[(3R)-4-[1-(4-chlorophényl)éthyl]-
3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (978-979) ; 4-{1-[(2R)-
4-(3,6-dicyano-1-méthyl-2-oxo-1,2-dihydro- 1,5-naphthyridin-4-yl)-2-méthylpipérazin-1-yl]éthyl } benzoate de mé-
thyle (980-981) ; 3- {1 -[(2R)-4-(3,6-dicyano-1 -méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-2-méthylpipérazin-
1-yl]éthyl}benzoate de méthyle (982-983) ; 8-[(3R)-4-[(2-chloro-6-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (984) ; 8-[(3R)-4-[(2,4-difluorophényl)méthyl]-3-mé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (985) ; 5-méthyl-8-[(3R)-3-mé-
thyl-4-[(2,4,6-trifluorophényl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (986) ;
8-[(3R)-4-[(3,4-difluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitrile (987) ; 5-méthyl-8-[(3R)-3-méthyl-4-[(6-méthylpyridin-2-yl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (988) ; 8-[(3R)-4-[(6-cyanopyridin-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (989) ; 5-méthyl-8-[(3R)-3-méthyl-4-[(pyridin-2-yl)méthyl]pipé-
razin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (990) ; 5-méthyl-8-[(3R)-3-méthyl-4-{[6-(trifluoro-
méthyl)pyridin-2-yl] méthyl } pipérazin-1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (991) ; 5-méthyl-
8-[(3R)-3-méthyl-4-[(quinolin-2-yl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(992) ; 8-[(3R)-4-[(2-chloro-4-fluorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (993) ; 8-[(3R)-4-({[1,1’-biphényl]-4-yl}méthyl)-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (994) ; 8-[(3R)-4-[(4-fluoro-3-méthylphényl)méthyl]-3-méthylpi-
pérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (995) ; 8-[(3R)-4-[(3,4-dichlorophé-
nyl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (996) ; 8-[(3R)-
4-[(2-chlorophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile
(997) ; 5-méthyl-8-[(3R)-3-méthyl-4-[(pyridin-3-yl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-di-
carbonitrile (998) ; 5-méthyl-8-[(3R)-3-méthyl-4-{[2-(trifluorométhoxy)phényl] méthyl } pipérazin-1-yl]-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2,7-dicarbonitrile (999) ; 8-[(3R)-4-[(3,5-diméthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1000) ; 8-[(3R)-4-[(5-fluoro-2-méthylphényl)méthyl]-
3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1001) ; 8-[(3R)-4-[(3-fluoro-
4-méthylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(1002) ; 5-méthyl-8-[(3R)-3-méthyl-4- {[3-(trifluorométhyl)phényl]méthyl} pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (1003) ; 8-[(3R)-4-({[1,1’-biphényl]-3-yl}méthyl)-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1004) ; 8-[(3R)-4-[(3-fluorophényl)méthyl]-3-méthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (1005) ; 8-[(3R)-4-[(2-fluoro-5-méthylphé-
nyl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1006) ; 5-mé-
thyl-8-[(3R)-3-méthyl-4-[(4-méthylphényl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarboni-
trile (1007) ; 5-méthyl-8-[(3R)-3-méthyl-4-{[3-(trifluorométhoxy)phényl] méthyl } pipérazin-1-yl]-6-oxo-5,6-dihydro-
1,5-naphthyridin-2,7-dicarbonitrile (1008) ; 8-[(3R)-4-[(2-cyanophényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1009) ; 8-[(3R)-4-[(3-fluoro-2-méthylphényl)méthyl]-3-méthyl-
pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1010) ; 8-[(3R)-4-[(4-chlorophé-
nyl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (1011) ; 5-mé-
thyl-8-[(3R)-3-méthyl-4-[(3-méthylphényl)méthyl]pipérazin-1-yl]-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarboni-
trile (1012) ; 8-[(3R)-4-[(4-tert-butylphényl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2,7-dicarbonitrile (1013) ; 5-méthyl-8-[(3R)-3-méthyl-4-{[2-(trifluorométhyl)phényl] méthyl } pipérazin-
1-yl]-6-oxo-5,6-dihydro- 1,5-naphthyridin-2,7-dicarbonitrile (1014) ; 8-[(3R)-4-[(4-chloro-3-fluorophényl)méthyl]-3-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1015) ; 8-[(3R)-4-[(4-fluoro-
phényl)(1-méthyl-1H-pyrazol-4-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
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2,7-dicarbonitrile (1016-1017) ; 8-[(3R)-4-[(4-fluorophényl)(1-méthyl-1H-imidazol-5-yl)méthyl]-3-méthylpipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1018-1019) ; 8-[(3R)-4-[(4-fluorophényl)(1,3-
oxazol-4-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(1022-1023) ; 8-[(3R)-4-[(4-fluorophényl)(1,3-thiazol-2-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2,7-dicarbonitrile (1024-1025) ; 8-[(3R)-4-[(4-fluorophényl)(1-méthyl-1H-imidazol-4-yl)mé-
thyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1026-1027) ; 8-[(3R)-
4-[(4-fluorophényl)(1,2-thiazol-4-yl)méthyl]-3-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2,7-dicarbonitrile (1028) ; 8-[(3R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl]-3-méthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1029-1030) ; 8-[(2S,5R)-4-[(4-chlorophé-
nyl)(4-fluorophényl)méthyl]-2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1031) ; 8-[(2S,5R)-4-[bis(4-chlorophényl)méthyl]-2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-
naphthyridin-2-carbonitrile (1032) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-2,5-diéthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1033-1034) ; 8-[(2S,5R)-4-[(4-cyanophényl)(4-
fluorophényl)méthyl]-2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1035-1036) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)(3-fluoropyridin-2-yl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1037-1038) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)[5-(trifluoromé-
thyl)pyridin-2-yl]méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1039-1040) ;
8-[(2S,5R)-2,5-diéthyl-4-[(3-fluorophényl)(5-fluoropyridin-2-yl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (1041-1042) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)(pyridin-2-yl)méthyl]pipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1043-1044) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluo-
rophényl)[6-(trifluorométhyl)pyridin-2-yl]méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1045-1046) ; 8-[(2S,5R)-2,5-diéthyl-4-[(3-fluorophényl)(5-méthoxypyridin-2-yl)méthyl]pipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1047-1048) ; 8-[(2S,5R)-2,5-diéthyl-4-[1-(4-fluorophé-
nyl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1049-1050) ; 8-[(2S,5R)-2,5-
diéthyl-4-{1-[4-(trifluorométhyl)phényl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (1051-1052) ; 8-[(2S,5R)-2,5-diéthyl-4-{1-[4-(trifluorométhoxy)phényl]éthyl } pipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1053-1054) ; 8-[(2S,5R)-4-[1-(2,4-difluorophényl)éthyl]-2,5-diéthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1055-1056) ; 8-[(2S,5R)-2,5-diéthyl-4- {1 -[2-
fluoro-4-(trifluorométhoxy)phényl]propyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1057-1058) ; 8-[(2S,5R)-2,5-diéthyl-4-{1-[4-(trifluorométhoxy)phényl]propyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1059-1060) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)méthyl]pipérazin-1-
yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1061) ; 8-[(2S,5R)-4-[(2,4-difluorophényl)méthyl]-
2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1062) ; 8-[(2S,5R)-4-[(2,2-di-
fluoro-2H-1,3-benzodioxol-5-yl)méthyl]-2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1063) ; 8-[(2S,5R)-4-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl]-2,5-diéthylpipérazin-
1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1064-1065) ; 8-[(2S,5R)-4-[(4-cyclopropyl-1,3-
thiazol-2-yl)(4-fluorophényl)méthyl]-2,5-diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1066-1067) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)(1,3-oxazol-4-yl)méthyl]pipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1068-1069) ; 8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)(1,3-thia-
zol-4-yl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1070-1071) ;
8-[(2S,5R)-2,5-diéthyl-4-[(4-fluorophényl)(1,2-oxazol-3-yl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1072-1073) ; 8-[(2S,5R)-4-[(5-cyclopropyl-1,2-oxazol-3-yl)(4-fluorophényl)méthyl]-2,5-
diéthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1074-1075) ; 8-[(2S,5R)-4-ben-
zyl-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1076) ; 8-[(2S,5R)-
4-[(2,4-difluorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1077) ; 8-[(2S,5R)-4-[(2-chloro-4-fluorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1078) ; 8-[(2S,5R)-5-éthyl-4-[(4-fluorophényl)méthyl]-2-méthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1079) ; 8-[(2S,5R)-5-éthyl-2-méthyl-4-[(2,4,6-
trifluorophényl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1080) ;
8-[(2S,5R)-5-éthyl-4-{[2-méthoxy-4-(trifluorométhoxy)phényl]méthyl}-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1081) ; 8-[(2S,5R)-4-[(2,2-difluoro-2H-1,3-benzodioxol-5-yl)méthyl]-5-
éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1082) ; 8-[(2S,5R)-5-
éthyl-4-[1-(4-fluorophényl)éthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1083-1084) ; 8-[(2S,5R)-5-éthyl-4-{1-[2-fluoro-4-(trifluorométhyl)phényl]éthyl}-2-méthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1085-1086) ; 8-[(2S,5R)-4-[1-(2,4-difluorophényl)éthyl]-5-éthyl-
2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1087-1088) ; 8-[(2S,5R)-5-
éthyl-2-méthyl-4-[1-(2,4,6-trifluorophényl)éthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1089-1090) ; 8-[(2S,5R)-4-[1-(3,4-difluorophényl)éthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
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5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1091-1092) ; 8-[(2S,5R)-5-éthyl-2-méthyl-4-{1-[4-(trifluorométhyl)phé-
nyl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1093-1094) ; 8-[(2S,5R)-5-
éthyl-4-{1-[2-fluoro-4-(trifluorométhoxy)phényl]éthyl}-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1095-1096) ; 8-[(2S,5R)-4-[bis(4-fluorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1097) ; 8-[(2S,5R)-4-[bis(4-méthylphényl)méthyl]-5-
éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1098) ; 8-[(2S,5R)-
4-[bis(4-chlorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1099) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-fluorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1100-1101) ; 8-[(2S,5R)-4-[(4-cyanophényl)(4-fluorophényl)mé-
thyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1102-1103) ;
8-[(2S,5R)-5-éthyl-4-[(4-fluorophényl)(3-fluoropyridin-2-yl)méthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1104-1105) ; 8-[(2S,5R)-5-éthyl-4-[(4-fluorophényl)[5-(trifluorométhyl)pyri-
din-2-yl]méthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1106-1107) ;
8-[(2S,5R)-5-éthyl-4-[(3-fluorophényl)(5-fluoropyridin-2-yl)méthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1108-1109) ; 8-[(2S,5R)-4-[(4-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-5-
éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1110-1111) ; 8-[(2S,5R)-
5-éthyl-4-[(4-fluorophényl)[6-(trifluorométhyl)pyridin-2-yl]méthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1112-1113) ; 8-[(2S,5R)-5-éthyl-4-[(4-fluorophényl)(1,2-oxazol-3-yl)méthyl]-
2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1114-1115) ; 8-[(2S,5R)-4-[(3-
cyclopropyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl]-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1116-1117) ; 8-[(2S,5R)-4-[bis(4-fluorophényl)méthyl]-2-éthyl-5-méthylpipé-
razin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1118) ; 8-[(2S,5R)-4-[bis(4-méthylphé-
nyl)méthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro- 1,5-naphthyridin-2-carbonitrile (1119) ;
8-[(2S,5R)-4-[bis(4-chlorophényl)méthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitrile (1120) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-méthylphényl)méthyl]-2-éthyl-5-méthylpipérazin-1-yl]-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1121-1122) ; 8-[(2S,5R)-4-[(4-cyanophényl)(4-fluoro-
phényl)méthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1123-1124) ; 8-[(2S,5R)-2-éthyl-4-[(3-fluorophényl)(5-méthylpyridin-2-yl)méthyl]-5-méthylpipérazin-1-yl]-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1125-1126) ; 8-[(2S,5R)-4-[(4-chlorophényl)(4-fluorophényl)mé-
thyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1127-1128) ;
8-[(2S,5R)-4-[(4-chlorophényl)(5-fluoropyridin-2-yl)méthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1129-1130) ; 8-[(2S,5R)-2-éthyl-4-[(4-fluorophényl)[5-(trifluorométhyl)pyri-
din-2-yl]méthyl]-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1131-1132) ;
8-[(2S,5R)-2-éthyl-4-[(4-fluorophényl)[6-(trifluorométhyl)pyridin-2-yl]méthyl]-5-méthylpipérazin-1-yl]-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1133-1134) ; 8-[(2S,5R)-2-éthyl-4-[1-(4-fluorophényl)éthyl]-5-mé-
thylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1135-1136) ; 8-[(2S,5R)-4-[1-(2,4-
difluorophényl)éthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1137-1138) ; 8-[(2S,5R)-4-[1-(3,4-difluorophényl)éthyl]-2-éthyl-5-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1139-1140) ; 8-[(2S,5R)-2-éthyl-5-méthyl-4-(1-[4-(trifluorométhoxy)phé-
nyl]éthyl)pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1141-1142) ; 8-[(2S,5R)-2-
éthyl-5-méthyl-4-{1-[4-(trifluorométhyl)phényl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1143-1144) ; 8-[(2S,5R)-4-{1-[4-(difluorométhoxy)phényl]éthyl}-2-éthyl-5-méthylpipérazin-1-yl]-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1145) ; 8-[(2S,5R)-2-éthyl-5-méthyl-
4-{1-[4-(trifluorométhoxy)phényl]propyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1146-1147) ; 8-[(2S,5R)-2-éthyl-5-méthyl-4-[(2,4,6-trifluorophényl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-di-
hydro- 1,5-naphthyridin-2-carbonitrile (1148) ; 8-[(2S,5R)-2-éthyl-5-méthyl-4-[(3,4,5-trifluorophényl)méthyl]pipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1149) ; 8-(4-(bis(4-fluorophényl)méthyl)-3-(hy-
droxyméthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1150) ; 8-[(2S,5S)-
4-[bis(4-fluorophényl)méthyl]-5-(hydroxyméthyl)-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthy-
ridin-2-carbonitrile (1151); 8-[(2S,5S)-4-[bis(4-chlorophényl)méthyl]-5-(hydroxymédiyl)-2-méthylpipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1152) ; 8-[(2S,5S)-4-[(3-fluorophényl)(5-méthylpyridin-2-
yl)méthyl]-5-(hydroxyméthyl)-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1153-1154); 8-((2S,5S)-4-(bis(4-fluorophényl)méthyl)-5-(méthoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1155); 8-[(2S,5S)-4-[bis(4-méthylphényl)méthyl]-5-(méthoxyméthyl)-2-
méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1156) ; 8-((2S,5S)-4-((4-cyano-
phényl)(4-fluorophényl)méthyl)-5-(méthoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1157-1158) ; 8-((2S,5S)-4-(1-(4-fluorophényl)éthyl)-5-(méthoxyméthyl)-2-méthylpipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1159-1160) ; 8-[(2S,5S)-5-(méthoxymé-
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thyl)-2-méthyl-4-[(3,4,5-trifluorophényl)méthyl]pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1161) ; 8-[(2S,5S)-5-(méthoxyméthyl)-2-méthyl-4-{1-[4-(trifluorométhoxy)phényl]éthyl}pipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1162-1163) ; 8-((2S,5S)-4-(bis(4-fluorophényl)méthyl)-
5-(éthoxyméthyl)-2-méthylpipérazin-1-yl)-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1164) ;
N-(((2R,5S)-1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-4-yl)-5-méthyl-
pipérazin-2-yl)méthyl)acétamide (1165) ; (((2R,5S)-1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-
dihydro-1,5-naphthyridin-4-yl)-5-méthylpipérazin-2-yl)méthyl)carbamate de méthyle (1166) ; 8-((2S,5R)-4-(bis(4-
fluorophényl)méthyl)-2-méthyl-5-(morpholinométhyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (1167) ; 8-[(2S,5R)-4-[bis(4-fluorophényl)méthyl]-5-[(3-hydroxyazétidin-1-yl)méthyl]-2-méthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1168) ; 8-[(2S,5R)-4-[bis(4-fluorophényl)mé-
thyl]-5-[(diméthylamino)méthyl]-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1169) ; 8-((2S,5S)-4-((4-cyanophényl)(4-fluorophényl)méthyl)-2-éthyl-5-(méthoxyméthyl)pipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1170-1171) ; 8-((2R,5R)-4-(bis(4-fluorophényl)méthyl)-
5-(hydroxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1172) ;
8-[(2R,5R)-4-[bis(4-méthylphényl)méthyl]-5-(hydroxyméthyl)-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (1173) ; 8-[(2R,5R)-4-[(4-chlorophényl)(4-fluorophényl)méthyl]-5-(hydroxyméthyl)-
2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1174-1175) ; 8-[(2R,5R)-4-[(4-
cyanophényl)(4-fluorophényl)méthyl]-5-(hydroxyméthyl)-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1176-1177) ; 8-[(2R,5R)-4-[1-(4-fluorophényl)éthyl]-5-(hydroxyméthyl)-2-méthylpipéra-
zin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1178-1179) ; 8-[(2R,5R)-5-(hydroxyméthyl)-2-
méthyl-4-{1-[4-(trifluorométhoxy)phényl]éthyl}pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1180-1181) ; 8-[(2R,5R)-5-(hydroxyméthyl)-2-méthyl-4-[(2,4,6-trifluorophényl)méthyl]pipérazin-1-yl]-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1182) ; 8-((2R,5R)-4-(bis(4-fluorophényl)méthyl)-5-(mé-
thoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1183) ; 8-(4-(2-
chloro-4-fluorobenzyl)-3-((difluorométhoxy)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1184-1185) ; 8-{4-[bis(4-fluorophényl)méthyl]-3-[(difluorométhoxy)méthyl]pipérazin-1-yl}-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1186-1187) ; 8-((2S,5R)-4-(2-(difluorométhoxy)-1-(4-fluorophé-
nyl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1188-1189) ;
8-[(2S,5R)-4-{cyclopropyl[4-(trifluorométhoxy)phényl]méthyl}-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1190) ; 4-[(2S,5R)-2,5-diméthyl-4-(1-[4-(trifluorométhoxy)phényl]éthyl)pi-
pérazin-1-yl]-1,6-diméthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-3-carbonitrile (1191-1192) ; 8-[(2S,5R)-5-éthyl-2-
méthyl-4-(1-phénylbutyl)pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1193-1194) ;
8-[(2S,5R)-4-{2-cyclohexyl-1-[4-(trifluorométhoxy)phényl]éthyl}-5-éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1195-1196) ; 8-[(2S,5R)-4-{[2,4-bis(trifluorométhyl)phényl]méthyl}-5-
éthyl-2-méthylpipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1197) ; 8-[(2S,5R)-5-
éthyl-2-méthyl-4-{1-[4-(trifluorométhoxy)phényl]propyl } pipérazin-1-yl]-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (1198-1199) ; 8-((2S,5R)4-(1-(4-cyclopropyl-2-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1200-1201) ; 8-((2S,5R)-4-(1-(2-fluoro-5-(trifluoromé-
thoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1202-1203) ; 8-((2S,5R)-4-(1-(3-fluoro-4-(trifluorométhoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1204-1205) ; 8-((2S,5R)-4-(l-(2-fluoro-5-(trifluorométhoxy)phé-
nyl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1206-1207) ;
8-((2S,5R)-4-(1-(2-fluoro-3-(trifluorométhoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1208-1209) ; 8-((2S,5R)-4-(1-(3-fluoro-5-(trifluorométhoxy)phényl)éthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1210-1211) ; 8-((2S,5R)-2,5-di-
méthyl-4-(1-(2-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1212-1213) ; 8-((2S,5R)-4-(1-(4-cyclopropylphényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1214-1215) ; 8-((2S,5R)-4-(1-(2,2-difluorobenzo[d][1,3]dioxol-4-yl)éthyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1216-1217) ; 8-((2S,5R)-
4-(1-(4-cyclopropyl-2-fluorophényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (1218-1219) ; 8-((2S,5R)-4-(1-(4-cyclopropylphényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1220-1221) ; 8-((2S,5R)-4-(1-(6-(difluorométhyl)pyridin-2-
yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1222-1223) ;
8-((2S,5R)-4-(1-(5-(difluorométhoxy)pyridin-2-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-
1,5-naphthyridin-2-carbonitrile (1224-1225) ; 8-((2S,5R)-4-(1-(4-cyano-2-fluorophényl)éthyl)-2,5-diméthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1226-1227) ; 8-((2S,5R)-4-(1-(5-(difluoromé-
thoxy)-2-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1228-1229) ; 8-((2S,5R)-4-(1-(4-chloro-2-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-



EP 3 814 348 B9

789

5

10

15

20

25

30

35

40

45

50

55

hydro-1,5-naphthyridin-2-carbonitrile (1230) ; 8-((2S,5R)-4-(1-(4-fluoro-3-méthoxyphényl)éthyl)-2,5-diméthylpipé-
razin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1231-1232) ; 8-((2S,5R)-4-(1-(4-isopropyl-
phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1233-1234) ;
8-((2S,5R)-2,5-diméthyl-4-(3,4,5-trifluorobenryl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1235) ; 8-((2S,5R)-4-(1-(4-fluoro-2-méthoxyphényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1236-1237) ; 8-((2S,SR)-4-(1-(4-(1H-1,2,4-triazol-1-yl)phényl)éthyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1238-1239) ; 8-((2S,5R)-2,5-di-
méthyl-4-(1-(3,4,5-trifluorophényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1240-1241) ; 8-((2S,5R)-4-(1-(2,6-difluoro-4-méthoxyphényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1242-1243) ; 8-((2S,5R)-4-(1-(2,5-difluoro-4-méthoxyphényl)éthyl)-2,5-
diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1244-1245) ; 8-((2S,5R)-
4-(1-(2-fluoro-4,5-diméthoxyphényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (1246-1247) ; 8-((2S,5R)-4-(1-(4-méthoxy-3-(trifluorométhyl)phényl)éthyl)-2,5-diméthylpipérazin-
1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1248-1249) ; 8-((2S,5R)-4-(1-(4-(1-cyanocyclo-
propyl)-2-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1250-1251); 8-((2S,5R)-4-(1-(4-(1-cyanocyclopropyl)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1253-1254) ; 8-((2S,5R)-4-(1-(4-fluoro-3-méthylphényl)éthyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1255) ; 8-((2S,5R)-4-(1-(3-
chloro-4-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1256-1257) ; 8-((2S,5R)-4-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1258-1259) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(2-méthylbenzo[d]oxa-
zol-4-yl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1260-1261) ; 8-((2S,5R)-
4-(1-(3-cyano-4-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1262) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(2-méthylbenzo[d]thiazol-6-yl)éthyl)pipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1263-1264) ; 8-((2S,5R)-4-(1-(4-(méthoxyméthyl)phényl)éthyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1265-1266) ; 8-((2S,5R)-
2,5-diméthyl-4-(1-(3-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1267-1268) ; 8-((2S,5R)-4-(1-(3-fluoro-4-(trifluorométhoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1269-1270) ; 8-((2S,5R)-4-(1-(3-(difluorométhoxy)phé-
nyl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1271-1272) ;
8-((2S,5R)-2,5-diméthyl-4-(1-(2-(trifluoromédiyl)thiazol-4-yl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1273-1274) ; 8-((2S,5R)-4-(4-éthoxy-2,6-difluorobenzyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1275-1276) ; 8-((2S,SR)-4-(2-méthoxy-1-(5-(trifluoromé-
thyl)pyridin-2-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1277-1278) ; 8-((2S,5R)-4-(2-hydroxy-1-(5-(trifluorométhyl)pyridin-2-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1279-1280) ; 8-((2S,5R)-4-(1-(5-cyclopropylisoxazol-3-
yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1281-1282) ;
8-((2S,5R)-4-(1-(5-(tert-butyl)isoxazol-3-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1283-1284) ; 8-((2S,5R)-4-((4-chlorophényl)(3-cyclopropyl-1,2,4-oxadiazol-5-yl)mé-
thyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1285-1286) ;
8-((2S,5R)-4-((2-(diméthylphosphoryl)phényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1287-1288) ; 8-((2S,5R)-4-(4-(diméthylphosphoryl)benzyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1289) ; 8-((2S,5R)-4-(1-(4-(dimé-
thylphosphoryl)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1290-1291) ; 8-((2S,5R)-4-((4-(diméthylphosphoryl)phényl)(4-fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1292-1293) ; 8-((2S,5R)-4-(1-(4-(diméthylphospho-
ryl)phényl)éthyl)-2,5-dimédiylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile
(1294-1295) ; 8-((2S,5R)-4-((3-(1-acétylazétidin-3-yl)-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl)-2,5-diméthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1296-1297) ; 8-((2S,5R)-4-((4-fluorophé-
nyl)(3-(1-méthylazétidin-3-yl)-1,2,4-oxadiazol-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1298-1299) ; 8-((2S,SR)-4-((1,1-dioxydotétrahydro-2H-thiopyran-4-yl)(4-
fluorophényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1300-1301) ; 8-((2S,5R)-4-(1-(4-méthoxy-3-(2-méthoxyéthoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1302-1303) ; 8-((2S,5R)-4-(1-(4-méthoxy-3-(2-morpholinoé-
thoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1304-1305) ; 8-((2S,5R)-4-(1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1306-1307) ; 8-((2S,5R)-4-(1-(4-fluorophényl)-2-hydroxy-2-
méthylpropyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
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(1308-1309) ; 8-((2S,SR)-4-(2,2-difluoro-1-(4-fluorophényl)-3-hydroxypropyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1310-1311) ; 8-((2S,SR)-4-(2,2-difluoro-1-(4-fluorophényl)-3-
méthoxypropyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1312-1313); 8-((2S,5R)-4-(1-(4-fluoro-2-(méthoxyméthyl)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1314-1315) ; 8-((2S,5R)-4-(1-(4-fluoro-3-(méthoxyméthyl)phé-
nyl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1316-1317) ;
8-((2S,5R)-4-(1-(4-fluorophényl)-2-(méthylthio)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1318-1319) ; 8-((2S,5R)-4-(1-(4-cyano-3-(2-méthoxyéthoxy)phényl)éthyl)-2,5-dimé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1320-1321) ; 8-((2S,5R)-4-(1-(4-
cyano-3-(2-(diméthylamino)éthoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1322-1323) ; 8-((2S,5R)-4-(1-(6-isopropoxypyridin-3-yl)éthyl)-2,5-diméthylpipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1324-1325) ; 8-((2S,SR)-4-(2-(3-cyclopropyl-1,2,4-
oxadiazol-5-yl)-1-(4-fluorophényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (1326-1327) ; 8-((2S,5R)-5-éthyl-2-méthyl-4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-7-
fluoro-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1328-1329) ; 8-((2S,5R)-4-(4-(difluoromé-
thoxy)benzyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1330) ;
8-((2S,5R)-4-(4-chloro-2-fluorobenzyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (1331) ; 8-((2S,5R)-5-éthyl-4-(3-fluoro-4-(trifluorométhoxy)benzyl)-2-méthylpipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1332) ; 8-((2S,5R)-4-((4-fluorophényl)(2-(trifluoromé-
thyl)thiazol-4-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1333-1334) ; 8-((2S,5R)-4-(bis(4-(hydroxyméthyl)phényl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-médiyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1335) ; 8-((2S,5R)-4-((4-cyanophényl)(4-fluorophényl)méthyl)-2,5-dimé-
thylpipérazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1336-1337) ; 8-((2S,5R)-4-((4-cyclopropyl-
thiazol-2-yl)(4-fluorophényl)méthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (1338-1339) ; 8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluorophényl)éthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1340-1341) ; 8-((2S,5R)-4-(4-(difluorométhoxy)benzyl)-
5-éthyl-2-méthylpipérazin-1-yl)-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1342) ; 8-((2S,5R)-
4-(1-(4-(difluorométhoxy)phényl)éthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyri-
din-2-carbonitrile (1343-1344) ; 8-((2S,5R)-4-(1-(4-cyanophényl)éthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-
oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1345-1346) ; 8-((2S,5R)-5-éthyl-4-(2-fluoro-4-(trifluoromé-
thoxy)benzyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1347) ;
8-((2S,5R)-5-éthyl-4-(1-(4-isopropoxyphényl)éthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1348-1349) ; 8-((2S,5R)-5-éthyl-4-(1-(4-méthoxyphényl)éthyl)-2-méthylpipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1350-1351) ; 8-((2S,5R)-4-(1-(4-chloro-2-fluorophé-
nyl)éthyl)-5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1352-1353) ;
8-((2S,5R)-2,5-diéthyl-4-(3,4,5-trifluorobenzyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1354) ; 8-((2S,SR)-4-(1-(4-cyclopropylphényl)éthyl)-2,5-diéthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1355-1356) ; 8-((2S,5R)-4-(1-(4-cyclopropyl-2-fluorophényl)éthyl)-2,5-dié-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1357-1358) ; 8-((2S,5R)-4-(1-(4-cy-
clopropyl-2-fluorophényl)propyl)-2,5-diéthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carboni-
trile (1359-1360) ; 8-((2S,5R)-2,5-diéthyl-4-((4-fluorophényl)(2-(trifluorométhyl)thiazol-4-yl)méthyl)pipérazin-1-yl)-
5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1361-1362) ; 8-((2S,5R)-2,5-diéthyl-4-(4-(trifluoromé-
dioxy)benzyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1363) ; 8-((2S,5R)-2,5-
diéthyl-4-(1-(2-fluoro-4-(trifluorométhyl)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-
2-carbonitrile (1364-1365) ; 8-((2S,5R)-2,5-diéthyl-4-(1-(4-méthoxyphényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1366-1367) ; 8-((2S,SR)-4-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-
yl)éthyl)-2,5-diéthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1368-1369) ;
8-((2S,5R)-2,5-diéthyl-4-(2-fluoro-4-(trifluorométhoxy)benzyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1370) ; 8-((2S,5R)-2,5-diéthyl-4-(1-(2-fluoro-4-(trifluorométhoxy)phényl)éthyl)pipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1371-1372) ; 8-((2S,5R)-4-(1-(4-(difluoromé-
thoxy)phényl)éthyl)-2,5-diéthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1373-1374) ; 8-((2S,5R)-4-(1-(4-(difluorométhoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2,7-dicarbonitrile (1375-1376) ; 8-((2S,5R)-2-éthyl-4-(1-(2-fluoro-4-(trifluorométhoxy)phé-
nyl)propyl)-5-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1377-1378) ;
8-((2S,5R)-4-(1-(4-(difluorométhoxy)phényl)éthyl)-2-éthyl-5-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1379) ; 8-((2S,5R)-2-éthyl-4-(1-(2-fluoro-5-(trifluorométhoxy)phényl)propyl)-5-méthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1380-1381) ; 8-((2S,5R)-2-éthyl-5-mé-
thyl-4-(1-(3,4,5-trifluorophényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
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(1382-1383) ; 8-((2S,5R)-2-éthyl-4-(1-(3-fluoro-5-(trifluorométhoxy)phényl)éthyl)-5-méthylpipérazin-1-yl)-5-méthyl-
6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1384-1385) ; 8-((2S,5S)-5-(hydroxyméthyl)-2-méthyl-4-(1-(4-(tri-
fluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1386-1387) ; 8-((2S,5S)-4-((4-fluorophényl)(5-(trifluorométhyl)pyridin-2-yl)méthyl)-5-(hydroxyméthyl)-2-méthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1388-1389) ; 8-((2S,5S)-4-((2,2-difluoro-
benzo[d][1,3]dioxol-5-yl)méthyl)-5-(hydroxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1390) ; 8-((2S,5S)-4-((4-fluorophényl)(isoxazol-3-yl)méthyl)-5-(hydroxyméthyl)-2-mé-
thylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1391-1392) ; 8-((2S,5S)-4-((3-cyclo-
propyl-1,2,4-oxadiazol-5-yl)(4-fluorophényl)méthyl)-5-(méthoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1393-1394) ; 8-((2S,5S)-4-((4-cyclopropylthiazol-2-yl)(4-fluorophé-
nyl)méthyl)-5-(méthoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1395-1396) ; 8-((2S,5S)-5-(éthoxyméthyl)-2-méthyl-4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1397-1398) ; 8-((2S,5S)-4-((4-fluorophényl)(isoxazol-3-
yl)méthyl)-5-(méthoxyméthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1399-1400) ; 8-((2S,5S)-4-((4-fluorophényl)(5-(trifluoromédiyl)pyridin-2-yl)méthyl)-5-(méthoxyméthyl)-2-méthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1401-1402) ; 8-((2S,5S)-5-(éthoxymé-
thyl)-4-((4-fluorophényl)(5-(trifluorométhyl)pyridin-2-yl)méthyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1403-1404) ; 8-((2S,5S)-5-((2-méthoxyéthoxy)méthyl)-2-méthyl-4-(1-(4-(tri-
fluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1405-1406) ; 8-((2S,5S)-4-((2,2-difluorobenzo[d][1,3]dioxol-5-yl)méthyl)-2-éthyl-5-(méthoxyméthyl)pipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1407) ; 8-((2S,5S)-2-éthyl-5-(méthoxyméthyl)-
4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1408-1409) ; N-(((2S,5S)-1-(bis(4-fluorophényl)méthyl)-4-(6-cyano-1-méthyl-2-oxo-1,2-dihydro-1,5-naphthyridin-
4-yl)-5-méthylpipérazin-2-yl)méthyl)méthanesulfonamide (1410) ; 8-((2S,5R)-5-(cyanométhyl)-2-méthyl-
4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1411-1412) ; 8-((2S,5R)-5-((diméthylamino)méthyl)-2-méthyl-4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1413-1414) ; 5-méthyl-8-((2S,5R)-2-méthyl-5-(mor-
pholinométhyl)-4-1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbo-
nitrile (1415-1416) ; 5-méthyl-8-((2S,5R)-2-méthyl-5-((4-méthylpipérazin-1-yl)méthyl)-4-(1-(4-(trifluoromé-
thoxy)phényl)éthyl)pipérazin-1-yl)-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1417-1418) ; 8-((2R,5R)-
2-(hydroxyméthyl)-5-méthyl-4-(1-(4-(trifluorométhoxy)phényl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1419-1420) ; 8-((2R,5R)-4-(bis(4-fluorophényl)méthyl)-2-(méthoxyméthyl)-5-méthylpi-
pérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1421) ; 8-((2S,5R)-4-((4-cyanothiophén-
2-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1422) ;
8-((2S,5R)-4-((1-cyclopropyl-1H-tétrazol-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1423) ; 8-((2S,SR)-2,5-diméthyl-4-((5-méthylisoxazol-3-yl)méthyl)pipérazin-1-yl)-5-mé-
thyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1424) ; 8-((2S,5R)-2,5-diméthyl-4-((3-phénylisoxazol-5-
yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1425) ; 8-((2S,5R)-4-((3,5-di-
méthylisoxazol-4-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitri-
le (1426) ; 8-((2S,5R)-4-((3-(2-cyanophényl)isoxazol-5-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-
dihydro-1,5-naphthyridin-2-carbonitrile (1427) ; 8-((2S,SR)-4-(isoxazol-4-ylméthyl)-2,5-diméthylpipérazin-1-yl)-5-
méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1428) ; 8-((2S,5R)-4-((2-(3-fluorophényl)-5-méthyloxa-
zol-4-yl)méthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1429-1430) ; 8-((2S,5R)-2,5-diméthyl-4-((5-méthylisoxazol-4-yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1431); 8-((2S,5R)-4-((5-isopropyl-1,2,4-oxadiazol-3-yl)méthyl)-2,5-diméthyl-
pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1432) ; 8-((2S,5R)-4-(benzo[d]isoxazol-
3-ylméthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1433) ;
8-((2S,5R)-2,5-diméthyl-4-((2-(thiophén-2-yl)oxazol-4-yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1434) ; 8-((2S,5R)-2,5-diméthyl-4-((1-méthyl-1H-1,2,3-triazol-4-yl)méthyl)pipérazin-1-
yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1435) ; 8-((2S,5R)-2,5-diméthyl-4-((5-(trifluoromé-
thyl)-1,3,4-oxadiazol-2-yl)méthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile
(1436) ; 8-((2S,5R)-2,5-diméthyl-4-(1-(5-méthyl-1,3,4-oxadiazol-2-yl)éthyl)pipérazin-1-yl)-5-méthyl-6-oxo-5,6-di-
hydro-1,5-naphthyridin-2-carbonitrile (1437-1438) ; 8-((2S,5R)-4-(1-(4-(cyclopropylméthoxy)phényl)propyl)-2,5-di-
méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1439-1440) ; 8-((2S,5R)-
4-(1-(4-(tert-butoxy)phényl)éthyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-car-
bonitrile (1441-1442) ; 8-((2S,5R)-4-(1-(4-(tert-butoxy)phényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1443-1444) ; 8-((2S,5R)-4-(1-(4-(2-cyclopropyléthoxy)phényl)propyl)-
2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1445-1446) ; 8-((2S,5R)-5-
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éthyl-4-(1-(4-isopropoxyphényl)propyl)-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-
carbonitrile (1447-1448) ; 8-((2S,5R)-4-(1-(4-isopropoxyphényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-
5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1449-1450) ; 8-((2S,5R)-4-(1-(4-(cyclopropylméthoxy)phényl)propyl)-
5-éthyl-2-méthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1451) ; 8-((2S,5R)-
4-(1-(4-(2-hydroxy-2-méthylpropoxy)phényl)propyl)-2,5-diméthylpipérazin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-
naphthyridin-2-carbonitrile (1452) ; 8-((2S,5R)-4-(1-(4-(2-cyclopropyléthoxy)phényl)propyl)-5-éthyl-2-méthylpipéra-
zin-1-yl)-5-méthyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1453) ; ou 8-((2S,5R)-4-(1-(4-fluorophényl)cy-
clopropyl)-2,5-diméthylpipérazin-1-yl)-5-médiyl-6-oxo-5,6-dihydro-1,5-naphthyridin-2-carbonitrile (1454).

12. Composé selon la revendication 1 ou un sel de celui-ci, où ledit composé est :

13. Composition pharmaceutique comprenant un composé selon l’une quelconque des revendications 1-12 ou un sel
pharmaceutiquement acceptable de celui-ci ; et un véhicule pharmaceutiquement acceptable.

14. Composé selon l’une quelconque des revendications 1-12 ou un sel pharmaceutiquement acceptable de celui-ci,
pour utilisation en thérapie.

15. Composé selon l’une quelconque des revendications 1-12 ou un sel pharmaceutiquement acceptable de celui-ci,
pour utilisation dans le traitement du cancer ou d’infections virales.

16. Composé ou sel pharmaceutiquement acceptable de celui-ci, pour utilisation selon la revendication 15, où ledit
cancer est sélectionné parmi un cancer du côlon, un cancer du pancréas, un cancer du sein, un cancer de la prostate,
un cancer du poumon, un cancer de l’ovaire, un cancer du col de l’utérus, un cancer du rein, un cancer de la tête
et du cou, un lymphome, une leucémie et un mélanome.
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