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Description
[TECHNICAL FIELD]

[0001] The presentdisclosurerelatestoanovel piperidine-2,6-dione derivative and a use thereof, and more specifically,
to a piperidine-2,6-dione derivative compound showing an effect of preventing or treating leprosy, chronic graft versus
host disease, an inflammatory disease, or cancer.

[BACKGROUND ART]

[0002] Thalidomide is a racemic compound sold under the trademark name of THALOMID (registered trademark) and
the chemical name of a-(N-phthalimido)glutarimide or 2-(2,6-dioxo-3-piperidinyl)-1H-isoindole-1,3(2H)-dione. Thalido-
mide was originally developed to treat morning sickness, but its use was discontinued due to the teratogenic effect.
Thalidomide is currently approved in treatment of human erythema nodosum leprosum in U.S. (Physician’s Desk Ref-
erence (registered trademark), 1081-1085 (55th ed., 2001)).

[0003] In addition, thalidomide has been reported to be used for patients of leprosy, chronic graft versus host disease,
rheumatoid arthritis, sarcoidosis, some inflammatory skin diseases and inflammatory intestinal diseases, and thalidomide
has been reported to be combined with other drugs to treat heart and cerebral artery occlusion-related ischemia/reper-
fusion (U.S. patent number 5,643,915).

[0004] More recently, thalidomide has been used to treat certain types of cancer. This includes refractory multiple
myeloma, brain, melanoma, breast, colon, mesothelioma and renal cell carcinoma (see Singhal, S., etal., 341 (21) New
England J. Med., 1565-1571 (1999); and Marx, G. M., etal., 18 Proc. Am. Soc. Clin. Oncology, 454a (1999)). Thalidomide
has been further reported to be used for preventing the expression of chronic cardiomyopathy caused by doxorubicin
in rats (Costa, P. T., et al., 92 (10 : suppl. 1) Blood, 235b (1998)). Another report relating to the use of thalidomide in
treatment of certain cancer includes use in combination with carboplatin when treating glioblastoma multiforme (McCann,
J., Drug Topics 41-42 (June 21, 1999)). Thalidomide has been also reported to be used as an antiemeticum when
treating astrocytoma (Zwart, D., 16 (12) Arzneim.-Forsch., 1688-1689 (1966)).

[0005] In addition, thalidomide is utilized in various ways for a purpose of preventing or treating lupus nephritis, fibro-
myalgia, schizophrenia, central nervous system diseases, diabetes, inflammatory diseases and the like, but it has a
history of withdrawal from the market at the end of 1961 due to deadly side effects which cause malformations in pregnant
women taking it.

[0006] Post-published document WO 2017/197051 A1 discloses amine-linked C3-glutarimide degronimers for target
protein degradation. WO 2009/042177 A1, WO 2009/075795 A1 and WO 2008/039489 A2 all disclose 4-oxo-4H-quina-
zoline-3-yl)-piperidine-2,6-dione compounds for the treatment of inflammatory diseases and cancer.

[0007] Studies have been actively conducted to develop a derivative in which the problem of severe side effects is
solved while retaining various physiological usefulness of thalidomide.

[DISCLOSURE]

[TECHNICAL PROBLEM]

[0008] The presentinventors have tried to develop a novel derivative compound which retains the physiological activity
of thalidomide itself and has no side effects of thalidomide, and in particular, have developed a novel thalidomide
derivative based on piperidine-2,6-dione and have evaluated its activity, thereby completing the present disclosure.

[0009] Thus, an object of the present disclosure is to provide a compound represented by the following Chemical
formula 1 or its pharmaceutically acceptable salt.

[Chemical formula 1]
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[0010] In the Chemical formula 1,

X is nitrogen (N), and

R or R, is each independently any one selected from the group consisting of hydrogen, hydroxy, halogen, cyano,
amino, nitro, -NRgR5, -N(SO,)R;, -CONRsRg, -ORjs, -SRj5, -SO,R5; -SO,NRgRg -CRgRg, -CRsNRgR7,
-P(O)(OR;5)Rg, -P(O)R5R5, -OP(O)(OR;5)Rg, -OP(O)Rg5Rg,-CF3, -NR5SO,NR5Rg, -CONRgCORg, -NRgC(=N-
CN)NRgRg, -C(=N-CN)NRgRg, -NR5C(=N-CN)Rg, -NR5C(=C-NO,)NRgRg, -SO,NRzCORg, -CO,R5, -C(C=N-
ORg)Rg, -CR5=CR5Rg, - CCRj5, -S(C=0)(C=N-R5)Rg, -SF5, -OCF3, -NHCORj, unsubstituted or substituted C4-C
linear or branched alkyl, unsubstituted or substituted C4-C, linear or branched alkenyl, unsubstituted or substituted
C4-Cyp linear or branched alkynyl, unsubstituted or substituted C4-C, linear or branched alkoxy, unsubstituted or
substituted C5-C, cycloalkyl, unsubstituted or substituted C5-C,, heterocycloalkyl comprising one or more heter-
oatoms selected from the group consisting of N, O and S, unsubstituted or substituted C5-C, cycloalkenyl, unsub-
stituted or substituted C5-C, heterocycloalkenyl comprising one or more heteroatoms selected from the group
consisting of N, O and S, unsubstituted or substituted Cg-C4,4 aryl, unsubstituted or substituted Cg-C,4 arylalkyl,
unsubstituted or substituted Cg-C4,4 heteroaryl comprising one or more heteroatoms selected from the group con-
sisting of N, O and S, and

Rj is any one selected from the group consisting of hydrogen, deuterium or unsubstituted or substituted C4-C,,
linear or branched alkyl, and

R, is any one selected from the group consisting of hydrogen, -(CH,),,0CORg or unsubstituted or substituted C4-C,,
linear or branched alkyl, and

Rsto Rgare each independently any one selected from the group consisting of hydrogen, unsubstituted or substituted
amino, unsubstituted or substituted C4-C4 linear or branched alkyl, unsubstituted or substituted C4-C,glinear or
branched alkenyl, unsubstituted or substituted C,-C, linear or branched alkynyl unsubstituted or substituted C5-C,
cycloalkyl, unsubstituted or substituted C5-C,, heterocycloalkyl comprising one or more heteroatoms selected from
the group consisting of N, O and S, unsubstituted or substituted C4-C44 aryl or unsubstituted or substituted Cg-C44
heteroaryl comprising one or more heteroatoms selected from the group consisting of N, O and S, and

n is an integer of 1 to 5.

[0011] In addition, another object of the present disclosure is to provide a method comprising

(a) reacting a compound represented by the following Chemical formula 2 with a compound represented by the
following Chemical formula 3 to prepare a compound represented by the following Chemical formula 4; and

(b) reacting the compound represented by the following Chemical formula 4 with NaNO, to prepare a compound
represented by the following Chemical formula 5.

[Chemical formula 2]
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[Chemical formula 4]

m_{ jfﬁ\bﬁ

R, MNhs

[Chemical formula 5]

[0012] Other object of the present disclosure is to provide a pharmaceutical composition for preventing or treating
leprosy, chronic graft versus host disease, an inflammatory disease, or cancer, comprising the compound or its phar-
maceutically acceptable salt as an active ingredient.

[TECHNICAL SOLUTION]

[0013] In order to achieve the afore-mentioned objects of the present disclosure, the present disclosure provides a
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compound represented by the following Chemical formula 1 or its pharmaceutically acceptable salt.

[Chemical formula 1]

[0014] In the Chemical formula 1,

X is nitrogen (N), and

R or R, is each independently any one selected from the group consisting of hydrogen, hydroxy, halogen, cyano,
amino, nitro, -NRgR5, -N(SO,)R;, -CONRsRg, -ORjs, -SRj5, -SO,R5; -SO,NRgRg -CRgRg, -CRsNRgR7,
-P(O)(OR;5)Rg, -P(O)R5R5, -OP(O)(OR;5)Rg, -OP(O)R5Rg,-CF3, -NR5SO,NR5Rg, -CONRZCORg, -NRgC(=N-
CN)NRgRg, -C(=N-CN)NRgRg, -NRgC(=N-CN)Rg, -NR5C(=C-NO,)NRgRg, -SO,NRzCORg, -CO,R5, -C(C=N-
OR5)Rg, -CR5=CR5Rg,-CCRg, -S(C=0)(C=N-R5)Rg, -SF5, -OCF3, -NHCORg, unsubstituted or substituted C4-C4
linear or branched alkyl, unsubstituted or substituted C4-C, linear or branched alkenyl, unsubstituted or substituted
C4-Cyp linear or branched alkynyl, unsubstituted or substituted C4-C, linear or branched alkoxy, unsubstituted or
substituted C5-C4 cycloalkyl, unsubstituted or substituted C5-C,, heterocycloalkyl comprising one or more heter-
oatoms selected from the group consisting of N, O and S, unsubstituted or substituted C5-C, cycloalkenyl, unsub-
stituted or substituted C5-C, heterocycloalkenyl comprising one or more heteroatoms selected from the group
consisting of N, O and S, unsubstituted or substituted Cg-C4,4 aryl, unsubstituted or substituted Cg-C,4 arylalkyl,
unsubstituted or substituted Cg-C44 heteroaryl comprising one or more heteroatoms selected from the group con-
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sisting of N, O and S, and

Rj is any one selected from the group consisting of hydrogen, deuterium or unsubstituted or substituted C4-Cq
linear or branched alkyl, and

R, is any one selected from the group consisting of hydrogen, -(CH,),0CORg or unsubstituted or substituted C4-C¢
linear or branched alkyl, and

Rgto Rg are each independently any one selected from the group consisting of hydrogen, unsubstituted or substituted
amino, unsubstituted or substituted C4-C, linear or branched alkyl, unsubstituted or substituted C4-C, linear or
branched alkenyl, unsubstituted or substituted C4-C4q linear or branched alkynyl unsubstituted or substituted C5-C,
cycloalkyl, unsubstituted or substituted C5-C heterocycloalkyl comprising one or more heteroatoms selected from
the group consisting of N, O and S, unsubstituted or substituted C4-C44 aryl or unsubstituted or substituted Cg-C44
heteroaryl comprising one or more heteroatoms selected from the group consisting of N, O and S, and

n is an integer of 1 to 5.

[0015] The following terms in the present disclosure have the following meanings, unless otherwise indicated. Any
undefined term has the meaning as understood in the art.

[0016] "Halogen"in the present disclosure means fluoride (F), chloride (Cl), bromide (Br), and iodide ().

[0017] The term "amino" used in the present disclosure means a primary, secondary or tertiary amino group which is
bonded through a nitrogen atom alone or in combination (herein, the secondary amino group has a alkyl or cycloalkyl
substituent, and the tertiary amino group has two similar or different alkyl or cycloalkyl substituents, or has two nitrogen
substituents which forms a ring together), and for example, it is -NH,, methylamino, ethylamino, dimethylamino, diae-
thylamino, methyl-ethylamino, -NRgRg, -N(SO,)R7, -NR5SO,NR5Rg, -NRsCONR5Rg,-NR5C(=N-CN)NR5Rg, -NR5C(=N-
CN)Rg, -NR5C(=C-NO,)NR5Rg, pyrrolidin-1-yl or piperidino and the like, and preferably, it is a primary amino, C4-C4o
alkyl amino.

[0018] The term "substituted" used in the present disclosure means comprising at least one substituent, for example,
one or two or more of halogen atom, nitro, hydroxy, cyano, amino, thiol, carboxyl, amide, nitrile, sulfide, disulfide,
sulphenyl, formyl, formyloxy, formylamino, aryl or substituted aryl, unless otherwise indicated. Unless otherwise indicated,
orwhen the structure obtained by such substitution does not significantly adversely affect the properties of the compound
represented by Chemical formula 1 of the present disclosure, any group or structure described may be substituted for
the compound represented by Chemical formula 1 of the present disclosure.

[0019] The term "alkyl" used in the present disclosure means a hydrocarbon radical of carbon number 1~10 (C4-C,)
comprising a linear or branched chain, more preferably carbon number 1~6 (C4-Cg), further more preferably carbon
number 1~4 (C4-C,), unless otherwise indicated. For example, it may include methyl, ethyl, n-propyl, isopropyl, cyclo-
propyl, n-butyl, sec-butyl, tert-butyl, cyclobutyl, cyclopropylmethyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, cyclopentyl,
cyclobutylmethyl, n-hexyl, isohexyl, cyclohexyl, cyclopentylmethyl, and so on. The alkyl may be a substituted or unsub-
stituted alkyl.

[0020] The term "alkenyl" or "alkynyl" used in the present disclosure means a hydrocarbon radical of carbon number
1~10 comprising a linear or branched chain containing one or more double bonds or triple bonds, respectively, more
preferably carbon number 1~6, further more preferably carbon 1~4. The alkenyl or alkynyl may be a substituted or
unsubstituted alkenyl or alkynyl, respectively.

[0021] The term "alkoxy" used in the present disclosure means a -O-alkyl group, and the alkyl is as described above.
For example, it may include methoxy, trifluoromethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, t-butoxy, sec-butoxy,
n-pentoxy, and so on. The alkoxy may be a substituted or unsubstituted alkoxy.

[0022] The term "cycloalkyl" used in the present disclosure means a ring alkyl group, and is formed by having a single
ring of 3 to 10 carbon atoms. For example, it may include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, and so on. The cycloalkyl may be a substituted or unsubstituted cycloalkyl.

[0023] The term "cycloalkenyl" used in the present disclosure means a ring alkenyl group, and is formed by having a
single ring of 3 to 10 carbon atoms. For example, it may include cyclohexenyl, cyclopentenyl and cyclobutenyl and so
on. The cycloalkenyl may be a substituted or unsubstituted cycloalkenyl.

[0024] The term "aryl" used in the present disclosure means an aromatic moiety, and is a carbocyclic functional group,
and is formed by having a single ring of 6 to 14 carbon atoms (for example, phenyl) or a multiple fusion ring (for example,
naphthyl, anthryl, phenanthryl). The aryl may be a substituted or unsubstituted aryl.

[0025] The term "arylalkyl" used in the present disclosure means an aryl group substituted by an alkyl group, and the
aryl and alkyl are as described above.

[0026] "Heterocycloalkyl", "heterocycloalkenyl" and "heteroaryl" means "cycloalkyl", "cycloalkenyl" and "aryl" which
have a single ring or multiple fusion ring and have 3 to 12 ring atoms and have at least one ring atoms substituted by
same or different kinds of heteroatoms (for example, nitrogen, sulfur or oxygen), respectively.

[0027] In the present disclosure, the pharmaceutically acceptable salt means a salt or complex of Chemical formula
1 which retains the preferable biological activity. The examples of this salt includes acid addition salts formed by inorganic
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acids [for example, hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like], and salts
formed by organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic
acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid,
naphthalene disulfonic acid, and poly-galacturonic acid , but not limited thereto. The compound may be also administered
as a pharmaceutically acceptable quaternary salt known to those skilled in the art, and in particular, it includes chloride,
bromide, iodide, -O-alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (for example, ben-
zoate, succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, cinnamoate, mandeloate
and diphenylacetate. The compound of Chemical formula 1 of the present disclosure may include pharmaceutically
acceptable salts, as well as all salts, hydrates and solvates which may be prepared by common methods.

[0028] In addition, the compound of the present disclosure may contain one or more asymmetry carbon atoms, and
it may be present in racemic and optically active forms. All of these compounds and diastereomers are included in the
scope of the present disclosure.

[0029] Preferably, in the Chemical formula 1,

R¢ or R, may be each independently any one selected from the group consisting of hydrogen, hydroxy, halogen,
cyano, amino, nitro, -CHs, -OCF5, -OCH3, -NHCOCHS3;, -COOH, -CONH,, -CONHCH5 or -NHCOCgHs, and

R, may be any one selected from the group consisting of -CH,OCOC(CH3)5,-CH,OCOCgH5, -CH,COCzH (N,
-CH,0COC,4HgN, -CH,OCOCH(NH,)CH(CH3)CH,CH3,-CH,O0COCH,CH,CH3 or -CH,OCOC,H,NBoc, and more
preferably, the R, may be

P P , HN —
| /E’” | " NH N\
A \f f&fﬂ: 0 ]" N y] — C}WW’KL W/J MJV_O&““; = {ﬁ\/
; | )
o 0 ’ sl : s :
NH; BocM "‘“\5
*»«"'Q ey J\ T ~ 0. A O jl*“\ﬁ v
) T - O T
o - ’ 0 ’ O

[0030] In the Chemical formula 1, X is nitrogen (N).
[0031] Preferably, in the Chemical formula 1, X is nitrogen (N), and

R or R, is each independently any one selected from the group consisting of hydrogen, hydroxy, halogen, cyano,
amino, nitro, -CH5, -OCF3, -OCH3, -NHCOCH;, -COOH, -CONH,, -CONHCH3; or -NHCOCgH;, and

R, is any one selected from the group consisting of -CH,OCOC(CHs);, -CH,OCOCgH;, -CH,COCgH (N,
-CH,0COC4HgN, -CH,OCOCH(NH,)CH(CH3)CH,CH,,-CH,OCOCH,CH,CHj or -CH,0COC,H;NBoc

[0032] Furthermore, the present disclosure provides a method comprising
(a) reacting a compound represented by the following Chemical formula 2 with a compound represented by the
following Chemical formula 3 to prepare a compound represented by the following Chemical formula 4; and

(b) reacting the compound represented by the following Chemical formula 4 with NaNO, to prepare a compound
represented by the following Chemical formula 5.

[Chemical formula 2]
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ﬁ;;g/lﬁﬁt

[Chemical formula 5]

[0033] In the Chemical formula 2,

R or R, may be each independently substituted by one or more kinds of substituents selected from the group consisting
of hydrogen, hydroxy, halogen, cyano, amino, nitro, -CHs, -OCF3, -OCH3, -NHCOCHS;, -COOH, -CONH,, -CONHCHj,
or -NHCOCgHs.

[0034] The solvent used in the step (a) of the present disclosure is not particularly limited as long as it is a solvent
which dissolves a starting material and does not inhibit the reaction, and for example, ether-based solvents such as
tetrahydrofuran, 1,2-dimethoxy ethane, diethyl ether or dioxane and the like; aromatic hydrocarbon-based solvents such
as benzene, toluene or xylene and the like; amide-based solvents such as N,N-dimethylformamide, N,N-dimethylaceta-
mide or N-methylpyrrolidone and the like; organic solvents such as dimethyl sulfoxide and the like; alcohol-based solvents
such as methanol, ethanol, propanol, n-butanol or t-butanol and the like; or mixtures thereof or mixed solvents of the
solvent and water may be used. Preferably, dimethylformamide may be used, but not limited thereto.

[0035] In addition, in order to perform the reaction in the step (a) easily, an appropriate base may be used. As the
base, for example, sodium hydride, potassium t-butoxide, sodium methoxide, sodium ethoxide, N,N-diisopropylamine,
diisopropylethylamine, 2,4-diaminobutyric acid (DBU) and the like may be used, and preferably, diisopropylethylamine
may be used, but not limited thereto.

[0036] Inthe step (a), the reaction molar ratio of the compound of Chemical formula 2 and the compound of Chemical
formula 3 may be 1:3 to 5, and most preferably, the reaction is progressed at a molar ratio of 1:4.

[0037] The step (b) is a step of adding sodium nitride to the compound of Chemical formula 4 produced in the step



10

15

20

25

30

35

40

45

50

EP 3 623 366 B9

(a) to progress a cyclization reaction, and it is preferable to progress the reaction under slightly acidic and room tem-
perature conditions.

[0038] The present disclosure also provides a pharmaceutical composition for use in preventing or treating leprosy,
chronic graft versus host disease, an inflammatory disease, or cancer, comprising the compound of Chemical formula
1 or its pharmaceutically acceptable salt as an active ingredient.

[0039] Such effects of the present disclosure are well shown in an example of the present disclosure.

[0040] In the present disclosure, to treat means reversing a disease or disorder to which the term is applied, or one
or more symptoms of the disease or disorder, alleviating it or them, inhibiting its or their progression, or preventing it or
them, and the term treat used in the present disclosure refers to an act of treating.

[0041] According to one test example of the present disclosure, it was confirmed to bind to a CRBN (celebron) protein
to degrade lkaros/Aiolos, GSPI1. The CRBN protein is a kind of E3 ubiquitin ligases, and it has been known to have an
activity to bind to thalidomide and its derivatives, pomalidomide, lenalidomide and the like to attach ubiquitin for substrate
proteins such as lkaros/Aiolos protein, GSPT1 protein, and so on.

[0042] In the present disclosure, the cancer may be selected from the group consisting of breast cancer, colorectal
cancer, lung cancer, small cell lung cancer, gastric cancer, liver cancer, blood cancer, bone cancer, pancreatic cancer,
skin cancer, head or neck cancer, skin or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, anal
region cancer, colon cancer, breast cancer, fallopian tube carcinoma, endometrial cancer, cervical cancer, vaginal
cancer, vulva cancer, Hodgkin disease, esophageal cancer, small intestine cancer, endocrine gland cancer, thyroid
cancer, parathyroid cancer, adrenal cancer, soft tissue sarcoma, urethral cancer, penile cancer, prostate cancer, chronic
or acute leukemia, lymphocytic lymphoma, bladder cancer, kidney or ureteral cancer, renal cell carcinoma, renal pelvic
carcinoma, CNS tumor, primary CNS lymphoma, spinal cord tumor, brainstem glioma and pituitary adenoma, but not
limited thereto.

[0043] In addition, the compound of Chemical formula 1 of the present disclosure may be more specifically a compound
of Chemical formula 6, with X being nitrogen (N).

[Chemical formula 6]

: I
X

[0044] Most preferably, the compound of Chemical formula 1 of the present disclosure may be selected among the
following compounds.

[Chemical formula 7]
3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0045]

[Chemical formula 8]
3-(5-fluoro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0046]
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[Chemical formula 9]

3-(5-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0047]
NH
Q
[Chemical formula 10]
3-(5-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione
[0048]
NH

[Chemical formula 11]
3-(5-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0049]

[Chemical formula 12]
3-(6-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0050]
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[Chemical formula 13]
3-(6-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0051]

[Chemical formula 14]
3-(6-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0052]

[Chemical formula 15]
3-(8-bromo-6-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0053]

[Chemical formula 16]
3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-carbonitrile

[0054]

10
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[Chemical formula 17]
3-(5-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0055]

[Chemical formula 18]
3-(4-oxo-6-(trifluoromethoxy)benzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0056]

[Chemical formula 19]
3-(6-methoxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0057]

[Chemical formula 20]

N-(3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)acetamide

[0058]
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[Chemical formula 21]

EP 3 623 366 B9

3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0059]

[Chemical formula 22]

3-(8-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0060]

[Chemical formula 23]

N-(3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)acetamide

[0061]

[Chemical formula 25]

3-(4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0062]
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[Chemical formula 26]

EP 3 623 366 B9

3-(7-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0063]

[Chemical formula 27]

0N bt

3-(6-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0064]

[Chemical formula 28]

3-(7-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0065]

[Chemical formula 29]

3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxylic acid

[0066]
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HOL, O e

[Chemical formula 30]
3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-3-methylpiperidine-2,6-dione

[0067]

[Chemical formula 32]
3-(7-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0068]

[Chemical formula 33]
3-(6-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0069]

PR |
HAT TN
;"“»«N f:/:_ ’ {3

[Chemical formula 34]
3-(5-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0070]
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[Chemical formula 37]

1-(3-chloro-4-methylphenyl)-3 -((3 -(2,6-dioxopiperidin-3 -yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)urea

[0071]

[Chemical formula 38]

1-(3-chloro-4-methylphenyl)-3 -((3 -(2,6-dioxopiperidin-3 -yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)methyl)urea

[0072]

[Chemical formula 39]

1-(3-chloro-4-methylphenyl)-3 -((3 -(2,6-dioxopiperidin-3 -yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)methyl)urea

[0073]

[Chemical formula 40]

1-(3-chlorophenyl)-3 -((3 -(2,6-dioxopiperidin-3 -yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)urea

[0074]
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[Chemical formula 41]

1-(4-chlorophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)urea

[0075]

[Chemical formula 42]

1-(3,4-dichlorophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)urea

[0076]

[Chemical formula 43]

1-(4-chloro-3-(trifluoromethyl)phenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)me-

thyl)urea

[0077]
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[Chemical formula 44]

1-(3-chloro-4-methoxyphenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)urea

[0078]

[Chemical formula 45]

3-chloro-N-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)methyl)benzamide

[0079]

[Chemical formula 46]

3-chloro-N-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)methyl)-4-methylbenzamide

[0080]

[Chemical formula 52]

1-(3-chlorophenyl)-3 -((3 -(2,6-dioxopiperidin-3 -yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)thiourea

[0081]

EP 3 623 366 B9
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[Chemical formula 53]

2-(3-chlorophenyl)-N-((3-(2,6-dioxopiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)methyl)acetamide

[0082]

[Chemical formula 54]

3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxamide

[0083]

[Chemical formula 55]

3-(2,6-dioxopiperidin-3-yl)-N-methyl-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxamide

[0084]

[Chemical formula 56]

N-(3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)benzamide

[0085]

EP 3 623 366 B9
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[Chemical formula 57]
3-(5-hydroxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0086]

[Chemical formula 58]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl pivalate

[0087]

[Chemical formula 59]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl benzoate

[0088]

[Chemical formula 60]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl piperidine-4-carboxylate hydrochloride

[0089]

[Chemical formula 61]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl D-prolinate hydrochloride

[0090]
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[Chemical formula 62]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl L-isoleucinate hydrochloride

[0091]

[Chemical formula 63]
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl butyrate

[0092]

[Chemical formula 64]

2-((3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl) 1-(tert-butyl) (2R)-pyrrolidine-1,2-
dicarboxylate

[0093]

[Chemical formula 65]
3-(6-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0094]

20
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[0095] Also disclosed (not claimed) are the following compounds according to Chemical Formulae 24, 31, 35, 36, 47,
48, 49, 50 and 51.

[Chemical formula 24]

3-(5-amino-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione

[0096]
O
MNH
[Chemical formula 31]
3-(8-amino-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione
[0097]
O g O
NH; %f \\j' \r"“
m‘;fj W‘a,\v;f}ﬁj

[Chemical formula 35]

3-(6-(aminomethyl)-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione

[0098]
i jw WH

[Chemical formula 36]
3-(7-(aminomethyl)-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione

[0099]
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[Chemical formula 47]
1-(3-chloro-4-methylphenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-7-yl)methyl)urea

[0100]

[Chemical formula 48]
1-(4-chloro-3-(trifluoromethyl)phenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-7-yl ) methyl)urea

[0101]

[Chemical formula 49]

1-(3-chloro-4-methoxyphenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-7-yl)methyl)urea

[0102]
Mﬁ@m DEs P é:.}
H J‘: : ;i{
o i N »s::;?\_{,..,k {-—‘w-ﬂ.,gg,.ai\%%%
AR L B P N

(* Me : methyl group)
[Chemical formula 50]
1-(3-chloro-4-methylphenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-6-yl)methyl)urea

[0103]
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[Chemical formula 51]

1-(4-chloro-3-(trifluoromethyl)phenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-6-yl ) methyl)urea

[0104]
3 § £
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[0105] In the pharmaceutical composition according to the present disclosure, the compound of Chemical formula 1

or its pharmaceutically acceptable salt may be administered in various oral and parenteral formulations during clinical
administration, and in case of preparation, it may be prepared using commonly used diluents or excipients such as fillers,
extenders, binders, wetting agents, disintegrants and surfactants.

[0106] Solid preparations for oral administration include tablets, pills, powder, granules, capsules, troches, and the
like, and such solid preparations may be prepared by mixing at least one excipient, for example, starch, calcium carbonate,
sucrose or lactose or gelatin and so on, to at least one compound of Chemical formula 1 or its pharmaceutically acceptable
salt of the present disclosure. In addition, other than the simple excipient, a lubricant such as magnesium stearate, talc
and the like may be used. Liquid preparations for oral administration include suspension, liquid for internal use, emulsion
or syrup and the like, and various excipients in addition to commonly used simple diluents, water and liquid paraffin, for
example, wetting agents, sweeteners, aromatics, preservatives and the like may be included.

[0107] Preparations for parenteral administration include sterile aqueous solution, nonaqueous solvents, suspending
agents, emulsion, lyophilized preparations, and suppository. As the nonaqueous solvents and suspending agents, pro-
pylene glycol, polyethylene glycol, plant oil such as olive oil, injectable ester such as ethyl oleate and the like may be
used. As a base material of suppository, witepsol, macrogol, tween 61, cacao butter, laurin butter, glycerol, gelatin and
the like may be used.

[0108] Moreover, the dosage of the compound of Chemical formula 1 or its pharmaceutically acceptable salt of the
present disclosure to human may differ depending on the patient’s age, body weight, gender, administration form, health
condition and disease severity, and based on adult patients weighing 70kg, it is generally 0.1 - 1000 mg/day, and
preferably, 1- 500 mg/day, and in addition, depending on the judgement of a doctor or pharmacist, it may be administered
once a day to a number of doses divided at regular intervals.

[0109] The pharmaceutical composition of the present disclosure may be used alone, or in combination with surgery,
hormone treatment, chemotherapy and methods using a biological response modifier.

[0110] On the other hand, the compound according to the present disclosure may be prepared in various forms
depending on the purpose, Preparation examples for the composition of the present disclosure are exemplified below.

<Preparation example 1> Preparation of a pharmaceutical preparation
1. Preparation of a powder

[0111]
[0112]

2g of the compound of Chemical formula 1 according to the present disclosure lactose 1g
The above ingredients were mixed and filled into an airtight pack to prepare a powder.
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2. Preparation of a tablet
[0113]
100mg of the compound of Chemical formula 1 according to the present disclosure
corn starch 100mg
lactose 100mg
magnesium stearate 2mg

[0114] The above ingredients were mixed and then were tableted by the common preparation method of a tablet to
prepare a tablet.

3. Preparation of a capsule
[0115]
100mg of the compound of Chemical formula 1 according to the present disclosure
corn starch 100mg
lactose 100mg
magnesium stearate 2mg

[0116] The above ingredients were mixed and then were filled into a gelatin capsule by the common preparation
method of a capsule to prepare a capsule.

4. Preparation of a pill
[0117]
1mg of the compound of Chemical formula 1 according to the present disclosure
lactose 1.5g
glycerin 1g
xylitol 0.5g
[0118] The above ingredients were mixed, and then it was prepared so as to be 4g per 1 pill by the common method.
5. Preparation of a granule
[0119]
150mg of the compound of Chemical formula 1 according to the present disclosure
soybean extract 50mg
glucose 200mg

starch 600mg

[0120] The above ingredients were mixed, and then 100 mg of 30% ethanol was added, and it was dried at 601 to
form a granule and then it was filled to a pack.
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[ADVANTAGEOUS EFFECTS]
[0121] The compound of Chemical formula 1 according to the present disclosure specifically binds to CRBN protein
and is involved in its function. Accordingly, the compound of the present disclosure may be usefully used for prevention
or treatment of leprosy, chronic graft versus host disease, an inflammatory disease, or cancer, which are caused by
actions of CRBN protein.
[BRIEF DESCRIPTION OF THE DRAWINGS]
[0122]
FIG. 1 is the measurement of the degradation activity against Aiolos when the compound of Chemical formula 7 of
the present disclosure is treated for 6 hours.
FIG. 2 is the measurement of the degradation activity against GSPT1 and Aiolos when the compound of Chemical
formula 37 or 38 of the present disclosure is treated for 6 hours or 24 hours.
[MODE FOR INVENTION]
[0123] Hereinafter, the present disclosure will be described in detail.
[0124] However, the following examples are intended to exemplify the present disclosure only, but the content of the
present disclosure is not limited by the following examples.

[Example 1]

Synthesis of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 7)

[0125]
g0
A K
? 5? o :’.:j F oo Y F oo g
G i ; : i i i !
Bl OH  EDCI, HOBY, DIPEA gy,»»ﬂ"z«‘:;ﬂ.ﬁ-;«»«.w,f-im?ffNH L NaNGe Ay ‘J;'«wN»f-mg,ﬁNW
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p-Methoxybenzylamine, DIPEA WY R0 -
- HE O b L, toluane, o, 12 h
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[1-1] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-fluorobenzamide (compound <1-2>)

[0126] 2-amino-6-fluorobenzoic acid (394mg, 2.54mmol) was dissolved in DMF (12ml) and EDCI-HCI (540mg, 2.8
mmol) and HOBt (429mg, 2.8mmol) were added. After stirring at a room temperature for 30 minutes, amine (361mg,
2.8mmol) was added, and DIPEA (1.4ml, 8.12mmol) was added, and it was stirred at a room temperature for 16 hours.
The reaction mixture was diluted with water and then was extracted with ethyl acetate. The organic layer was dried on
Na,SO,, and it was purified by column chromatography, to obtain pure 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-fluoroben-
zamide compound 406mg (60%) as a white solid.

1H NMR (300 MHz, DMSO-dg)  10.90 (s, 1H), 8.53 (d, J = 6.0 Hz, 1H), 7.09 (dd, J = 14.9, 8.1 Hz, 1H), 6.52 (d, J
= 8.2 Hz, 1H), 6.42-6.26 (m, 1H), 6.00 (s, 2H), 4.84-4.61 (m, 1H), 2.97-2.70 (m, 1H), 2.56-2.54 (m, 1H), 2.24-1.94
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(m, 2H);
MS found (M+H)*(m/z), 266.09; calcd for C4,H4,FN3O5 m/z, 266.10.

[1-2] Synthesis of 3-(5-fluoro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 8)

[0127] Sodium nitride (179mg, 2.6mmol) was added to 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-fluorobenzamide
(406mg, 1.5mmol) dissolved in acetic acid (12ml). After stirring at a room temperature for 1.5 hours, the mixture was
diluted with water, and the precipitated white products were collected and were washed with water and were dried to
obtain 3-(5-fluoro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione 280mg.

1H NMR (300 MHz, DMSO-dg) § 11.21 (s, 1H), 8.26-8.02 (m, 2H), 8.00-7.67 (m, 1H), 6.06-5.81 (m, 1H), 3.08-2.53
(m, 3H), 2.36-2.17 (m, 1H);
MS found (M+H)* (m/z), 277.09; calcd for C;,HgFN,O5 m/z, 277.10.

[1-3] Synthesis of 3-(5-((4-methoxybenzyl)amino)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione
(compound <1-3>)

[0128] To the solution of 3-(5-fluoro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (50mg, 0.18mmol) dis-
solved in DMF (1ml), 4-methoxybenzyl amine (47 ul, 0.36mmol) and DIPEA (62ul, 0.36mmol) were added at a room
temperature, and it was stirred at 90C] overnight. The reaction mixture was diluted with water, and then it was extracted
with ethyl acetate. The organic layer was dried on anhydrous Na,SQO,, and it was purified by column chromatography
to obtain 3-(5-((4-methoxybenzyl)amino)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (12mg, 17%) as a
white solid.

1H NMR (300 MHz, CDCl,) § 8.55 (s,1H), 8.25 (s,1H), 7.64 (t, J = 8.1 Hz, 1H), 7.29-7.27 (m, 2H), 6.88 (d, J = 8.4
Hz, 2H), 6.76 (d, J = 8.4 Hz, 1H), 5.76-5.61 (m, 1H), 4.39 (d, J = 5.3 Hz, 2H), 3.80 (s, 3H), 3.00-2.71 (m, 3H),
2.49-2.28 (m, 1H);

MS found (M+H)*(m/z), 394.9; calcd for CyyH1gN5O, miz, 394.10.

[1-4] Synthesis of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0129] To 3-(5-((4-methoxybenzyl)amino)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione solution (10mg,
0.025mmol) dissolved in toluene (1ml), DDQ (6.9mg, 0.03mmol) was added at a room temperature, and it was stirred
overnight. The reaction mixture was diluted with ethyl acetate and was washed with NaHCO5 (aq). The organic layer
was dried on anhydrous MgSQ,, and it was purified by column chromatography to obtain a pure compound, 3-(5-amino-
4-oxobenzol[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione 1.6mg (23%) as a white solid.

TH NMR (300 MHz, CDCl3) § 8.00 (s,1H), 7.72-7.57 (m, 1H), 7.36 (d, J = 7.8 Hz, 2H), 7.01-6.75 (m, 2H), 6.13 (s,
1H), 5.83-5.61 (m, 1H), 3.10-2.67 (m, 3H), 2.46-2.34 (m, 1H);
MS found (M+H)*(m/z), 274.9; calcd for C4,H44N5O03 m/z, 274.10.

[Example 2]

Synthesis of 3-(5-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-vl)piperidine-2,6-dione (Chemical formula 9)

[0130]
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[2-1] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-nitrobenzamide (compound <2-2>)

[0131] To 2-amino-6-nitrobenzoic acid (7g, 38mmol) dissolved in DMF (90ml), EDCI-HCI (8g, 42 mmol) and HOBt
(6.5g, 42mmol) were added. After stirring at a room temperature for 30 minutes, 3-aminopiperidine-2,6-dione hydrochlo-
ride (25g, 152mmol) and DIPEA (21ml, 121.6mmol) were added and it was stirred at a room temperature for 16 hours.
The reaction mixture was diluted with water and it was extracted with ethyl acetate. The organic layer was dried on
anhydrous Na,SO,, and then was concentrated under the reduced pressure to obtain 2-amino-N-(2,6-dioxopiperidin-
3-yl)-6-nitrobenzamide as a yellow solid (15g), and it was used in the following step without purification.

[0132] 'H NMR (300 MHz, DMSO-dg) & 11.01 (s, 1H), 9.03 (d, J = 8.3 Hz, 1H), 7.38-7.14 (m, 2H), 7.06 (d, J = 7.2 Hz,
1H), 6.02 (s, 2H), 4.80-4.65 (m, 1H), 2.89-2.58 (m, 2H), 2.33-1.87 (m, 2H).

[2-2] Synthesis of 3-(5-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0133] Sodium nitride (2.7g, 40mmol) was added to the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-nitrobenza-
mide dissolved in acetic acid. After stirring at a room temperature for 1.5 hours, the mixture was diluted with water, and
the precipitated white products were collected, and were washed using water, and were dried to obtain 3-(5-nitro-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione 7g (60%, step 2 yield).

[0134] 'H NMR (300 MHz, DMSO-dg) 5 11.26 (s, 1H), 8.52 (dd, J = 7.6, 1.5 Hz, 1H), 8.45-8.20 (m, 2H), 6.00 (dd, J =
12.4, 5.3 Hz, 1H), 3.04-2.87 (m, 1H), 2.78-2.58 (m, 2H), 2.44-2.17 (m, 1H).

[2-3] Synthesis of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0135] To the solution of 3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (1g, 3.2mmol) dissolved
in AcCOH/THF (25ml/25m), iron (Fe, 1g) was added and it was stirred at a room temperature overnight. The reaction
mixture was filtered and extracted with ethyl acetate. The organic layer was dried on Na,SO,, and it was purified by
column chromatography to obtain 0.5g (57%) of pure 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-
dione as a yellow-green solid.

TH NMR (300 MHz, CDCl5) § 8.00 (s,1H), 7.72-7.57 (m,1H), 7.36 (d, J = 7.8 Hz, 2H), 7.01-6.75 (m, 2H), 6.13 (s,
1H), 5.83-5.61 (m, 1H), 3.10-2.67 (m, 3H), 2.46-2.34 (m, 1H);
MS found (M+H)*(m/z), 274.9; calcd for C4,H{N5O5 m/z, 274.10.

[Example 3]

Synthesis of 3-(5-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6 dione (Chemical formula 10)

[0136]
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[3-1] Synthesis of 5-chloro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <3-2>)

[0137] To the solution of 2-amino-6-chlorobenzoic acid (1g, 5.8mmol) dissolved in 1,4-dioxane (10ml), triphosgene
(570mg, 1.9mmol) was added, and the solution was refluxed for 2 hours. Then, the reactant was cooled on ice. The
solid was washed with hexane and was under vacuum drying to obtain a 1.1g (99%) of pure compound as a brown solid.

1H NMR (300 MHz, DMSO-dg) § TH NMR (300 MHz, Methanol-d,) § 7.63 (t, J = 8.1 Hz, 1H), 7.40-7.24 (m, 1H), 7.10
(d, J = 8.2 Hz, 1H);
MS found (M+H)*(m/z), 198.09; calcd for CgH,CINO; m/z, 198.10.

[3-2] Synthesis of 2-amino-6-chloro-N-(2,6-dioxopiperidin-3-yl)benzamide (compound <3-3>)

[0138] To the solution of 5-chloro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (200mg, 1.01mmol) dissolved in DMF (4ml),
3-aminopiperidine-2,6-dione (194mg, 1.5mmol) and DMAP (12mg, 0.10mmol) were added, and the temperature was
elevated from 60 °C overnight. The reaction mixture was extracted with ethyl acetate and the organic layer was dried
on Na,SO,. The crude compound was obtained as a blue solid (75mg), and this was used in the next step without further
purification.

[0139] MS found (M+H)*(m/z), 282.09; calcd for C1,HgCIN,O3 m/z, 282.10.

[3-3] Synthesis of 3-(5-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0140] To the solution of 2-amino-6-chloro-N-(2,6-dioxopiperidin-3-yl)benzamide (75mg, 0.26mmol) dissolved in acetic
acid (2ml), NaNO, (31mg, 0.45mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water and the precipitated product was collected to obtain a pure compound of 18mg (24%) as
a white solid.

TH NMR (300 MHz, DMSO-dg) § 11.22 (s, 1H), 8.21 (d, J = 7.9 Hz, 1H), 8.12-8.01 (m, 2H), 6.02-5.88 (m, 1H),
3.03-2.88 (m, 1H), 2.84-2.60 (m, 2H), 2.42-2.14 (m, 1H);
MS found (M+H)*(m/z), 293.09; calcd for C4,HgCIN,O3 m/z, 293.10.

[Example 4]

Synthesis of 3-(5-methyt-4-oxobenzo[d1][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 11)

[0141]
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[4-1] Synthesis of 5-methyl-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <4-2>)

[0142] Tothe solution of 2-amino-6-methylbenzoic acid (876mg, 5.8mmol) dissolvedin 1,4-dioxane (10ml), triphosgene
(570mg, 1.9mmol) was added, and the solution was refluxed for 2 hours. Then, the solution was cooled on ice. The solid
was washed with hexane and was under vacuum drying to obtain a pure compound of 880mg (85%) as a brown solid.
[0143] 'H NMR (300 MHz, CDCl3) § 9.02 (brs,1H), 7.56 (t, J = 7.8 Hz, 1H), 7.12 (d, J = 7.7 Hz, 1H), 6.94 (d, J = 8.1
Hz, 1H), 2.77 (s, 3H).

[4-2] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-methylbenzamide (compound <4-3>)

[0144] To the solution of 5-methyl-2H-benzo[d][1,3]oxazine-2,4[1h]-dione (178mg, 1.01mmol) dissolved in DMF (4ml),
3-aminopiperidine-2,6-dione (194mg, 1.5mmol) and DMAP (12mg, 0.104mmol) were added, and the mixture was heated
at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on Na,SO,.
The crude compound was obtained as a blue solid (50mg), and this was used in the next step without further purification.

[4-3] Synthesis of 3-(5-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0145] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-methylbenzamide (50mg, 0.19mmol) dissolved in ace-
tic acid (2ml), NaNO, (22mg, 0.32mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water, and the precipitated product was collected, and a pure compound of 16mg (31%) was
obtained as a brown solid.

[0146] 'H NMR (300 MHz, DMSO-dg) & 11.19 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.99 (t, J = 7.7 Hz, 1H), 7.75 (d, J =
7.1 Hz, 1H), 5.99-5.87 (m, 1H), 3.03-2.85 (m, 1H), 2.83 (s, 3H), 2.76-2.56 (m, 2H), 2.35-2.19 (m, 1H).

[Example 5]

Synthesis of 3-(6-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6 dione (Chemical formula 12)

[0147]
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[5-1] Synthesis of 6-chloro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <5-2>)

[0148] To the solution of 2-amino-5-chlorobenzoic acid (500mg, 2.0mmol) dissolved in 1,4-dioxane (5ml), triphosgene
(285mg, 0.96mmol) was added and the solution was refluxed for 2 hours. The reaction mixture was cooled in an ice
container. The solid was washed and was under vacuum drying to obtain a pure compound of 400mg (70%) as a brown
solid.

[0149] 'H NMR (300 MHz, DMSO-dg) & 11.88 (s, 1H), 7.89 (d, J = 2.4 Hz, 1H), 7.80 (dd, J = 8.7, 2.5 Hz, 1H), 7.19 (d,
J = 8.7 Hz, 1H).

[5-2] Synthesis of 2-amino-5-chloro-N-(2,6-dioxopiperidin-3-yl)benzamide (compound <5-3>)

[0150] To the solution of 6-chloro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (200mg, 1.01mmol) dissolved in DMF (3ml),
3-aminopiperidine-2,6-dione (129mg, 1.01mmol) and DMAP (12.3mg, 0.101mmol) were added, and the reaction mixture
solution was heated at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer
was dried on Na,SO,. The crude compound was obtained as a blue solid (70mg), and this was used in the next step
without further purification.

[5-3] Synthesis of 3-(6-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0151] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-6-methylbenzamide (50mg, 0.19mmol) dissolved in ace-
tic acid (3ml), NaNO, (22mg, 0.32mmol) was added and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water, and the precipitated product was collected to obtain a pure compound of 28mg (39%)
as a brown solid.

[0152] 'H NMR (300 MHz, DMSO-dg) § 11.21 (br s, 1H), 8.38-8.25 (m, 2H), 8.24-8.12 (m, 1H), 6.00 (dd, J =12.2,5.4
Hz, 1H), 3.05-2.91 (m, 1H), 2.83-2.58 (m, 2H), 2.39-2.15 (m, 2H).

[Example 6]

Synthesis of 3-(6-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6 dione (Chemical formula 13)

[0153]
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[6-1] Synthesis of 6-bromo-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <6-2>)

[0154] To the solution of 2-amino-5-bromobenzoic acid (626mg, 2.9mmol) dissolved in 1,4-dioxane (5ml), triphosgene
(285mg, 0.96mmol) was added, and the solution was refluxed for 2 hours. Then, the reaction mixture was cooled on
ice. The solid was washed with hexane and was under vacuum drying to obtain a pure compound of brown solid of
630mg (90%).

[0155] 'H NMR (300 MHz, DMSO-dg) § 11.87 (s, 1H), 8.00 (d, J = 2.3 Hz, 1H), 7.91 (dd, J = 8.7, 2.3 Hz, 1H), 7.11 (d,
J = 8.7 Hz, 1H).

[6-2] Synthesis of 2-amino-5-bromo-N-(2,6-dioxopiperidin-3-yl)benzamide (compound <6-3>)

[0156] To the solution of 6-bromo-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (244mg, 1.01mmol) dissolved in DMF (3ml),
3-aminopiperidine-2,6-dione (129mg, 1.01mmol) and DMAP (12.3mg, 0.101mmol) were added, and the mixture was
heated at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on
Na,SO,. The crude compound was obtained as a blue solid (80mg), and this was used in the next step without further
purification.

[6-3] Synthesis of 3-(6-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0157] Tothe solution of 2-amino-5-bromo-N-(2,6-dioxopiperidin-3-yl)benzamide (80mg, 0.25mmol) dissolved in acetic
acid (3ml), NaNO, (28mg, 0.41mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water, and the precipitated product was collected to obtain a pure compound of 42mg (51%)
as an ivory solid.

[0158] 'H NMR (300 MHz, DMSO-dg) § 11.21 (br s, 1H), 8.40 (d, J = 2.0 Hz, 1H), 8.32 (dd, J = 8.6, 2.2 Hz, 1H), 8.21
(d, J = 8.6 Hz, 1H), 6.07-5.99 (m, 1H), 3.00-2.85 (m, 1H), 2.78-2.55 (m, 2H), 2.34-2.16 (m, 1H).

[Example 7]

Synthesis of 3-(6-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 14)

[0159]
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[7-1] Synthesis of 6-iodo-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <7-2>)

[0160] To the solution of 2-amino-5-iodobenzoic acid (762mg, 2.9mmol) dissolved in 1,4-dioxane (5ml), triphosgene
(285mg, 0.96mmol) was added, and the solution was refluxed for 2 hours. Then, the reaction mixture was cooled on
ice. The solid was washed with hexane and was under vacuum drying to obtain a pure compound of brown solid of
680mg (81%).

[0161] 'H NMR (300 MHz, DMSO-dg) & 11.83 (s, 1H), 8.14 (d, J = 2.0 Hz, 1H), 8.03 (dd, J = 8.5, 2.0 Hz, 1H), 6.97 (d,
J = 8.6 Hz, 1H).

[7-2] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-iodobenzamide (compound <7-3>)

[0162] To the solution of 6-iodo-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (291mg, 1.01mmol) dissolved in DMF (3ml),
3-aminopiperidine-2,6-dione (129mg, 1.01mmol) and DMAP (12.3mg, 0.101mmol) were added, and the mixture was
heated at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on
Na,SO,. The crude compound was obtained as a blue solid (80mg), and this was used in the next step without further
purification.

[7-3] Synthesis of 3-(6-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0163] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-iodobenzamide (130mg, 0.35mmol) dissolved in acetic
acid (5ml), NaNO, (40mg, 0.59mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water, and the precipitated product was collected to obtain a pure compound of 20mg (15%)
as an ivory solid.

[0164] 'H NMR (300 MHz, DMSO-dg) § 11.20 (br s, 1H), 8.58 (s, 1H), 8.47 (d, J = 8.3 Hz, 1H), 8.02 (d, J = 8.6 Hz,
1H), 6.14-5.84 (m, 1H), 3.02-2.83 (m, 1H), 2.85-2.63 (m, 2H), 2.40 2.01 (m, 1H).

[Example 8]

Synthesis of 3-(8-bromo-6-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula
15)

[0165]
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[8-1] Synthesis of 8-bromo-6-methyl-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <8-2>)

[0166] To the solution of 2-amino-3-bromo-5-methylbenzoic acid (667mg, 2.9mmol) dissolved in 1,4-dioxane (5ml),
triphosgene (285mg, 0.96mmol) was added, and the solution was refluxed for 2 hours. Then, the reaction mixture was
cooled on ice. The solid was washed with hexane and was under vacuum drying to obtain a pure compound of brown
solid of 720mg (97%).

[0167] 'H NMR (300 MHz, DMSO-dg) § 11.01 (s, 1H), 7.89 (d, J = 1.4 Hz, 1H), 7.77 (s, 1H), 3.57 (s, 3H).

[8-2] Synthesis of 2-amino-3-bromo-N-(2,6-dioxopiperidin-3-yl)-5-methylbenzamide (compound <8-3>)

[0168] To the solution of 8-bromo-6-methyl-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (258mg, 1.01mmol) dissolved in
DMF (3ml), 3-aminopiperidine-2,6-dione (129mg, 1.01mmol) and DMAP (12.3mg, 0.101mmol) were added, and the
mixture was heated at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was
dried on Na,SO,. The crude compound was obtained as a blue solid (170mg), and this was used in the next step without
further purification.

[8-3] Synthesis of 3-(8-bromo-6-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0169] To the solution of 2-amino-3-bromo-N-(2,6-dioxopiperidin-3-yl)-5-methylbenzamide (170mg, 0.5mmol) dis-
solved in acetic acid (6ml), NaNO, (59mg, 0.85mmol) was added, and it was stirred at a room temperature for 1 hour.
The reaction mixture was diluted with water, and the precipitated was collected to obtain a pure compound of 120mg
(69%) as an ivory solid.

[0170] 'H NMR (300 MHz, DMSO-dg) & 11.21 (br s, 1H), 8.31 (d, J = 1.3 Hz, 1H), 8.13-8.03 (m, 1H), 6.00 (dd, J =
12.1, 5.3 Hz, 1H), 2.99-2.91 (m, 1H), 2.78-2.59 (m, 1H), 2.55 (s, 2H), 2.40-2.21 (m, 1H).

[Example 9]

Synthesis of 3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-carbonitrile (Chemical formu-
la 16)

[0171]
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[0172] 3-(6-lodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (10mg, 0.038mmol, synthesized in Exam-
ple 7) dissolved in propionitrile (0.04ml) was added, and it was stirred using a microwave reactor for 1 hour. The mixture
was filtered with DCM, and was concentrated, and was purified by column chromatography to obtain a pure compound
of 4.1mg (40%) as a pink solid.

[0173] 'H NMR (300 MHz, CDCl5) § 8.71 (s,1H), 8.35 (d, J = 8.4 Hz, 1H), 8.22 (dd, J = 8.4, 1.5 Hz, 1H), 8.12 (s, 1H),
5.88 (dd, J = 12.2, 5.3 Hz, 1H), 3.15-2.79 (m, 3H), 2.60-2.39 (m, 1H).

[Example 10]

Synthesis of 3-(5-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 17)

[0174]
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[0175] To the solution of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (10mg, 0.036mmol,
synthesized in Example 1) dissolved in concentrated hydrochloric acid of 0.12ml, NaNO, (5mg, 0.073mmol) comprised
in 0.02ml water was added at 0 °C under the presence of argon gas. After the addition, the solution was stirred for 30
minutes and Kl (potassium iodide, 12mg, 0.073mmol) dissolved in 10ml water was added at 0 °C under the presence
of argon gas. Then, it was stirred overnight. The solution was diluted with 100ml AcOEt, and was diluted again with
100ml water. The aqueous layer was separated and was extracted with EtOAc. The organic layer was combined and it
was washed with salt water, and it was dried on Na,SO,, and was concentrated under vacuum. The residues were
purified by chromatography on gel to obtain 3-(5-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione.

[0176] 'HNMR (300 MHz, MeOD) §8.50 (d, J =7.7 Hz, 1H), 8.20 (d, J = 8.2 Hz, 1H), 7.69 (t, J = 7.5 Hz, 1H), 6.04-5.82
(m, 1H), 3.04-2.75 (m, 3H), 2.49-2.21 (m, 1H).

[Example 11]

Synthesis of 3-(4-oxo0-6-(trifluoromethoxy)benzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formu-
la 18)

[0177]
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[11-1] Synthesis of 6-(trifluoromethoxy)-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <11-2>)

[0178] To the solution of 2-amino-5-(trifluoromethoxy)benzoic acid (0.2g, 0.904mmol) dissolved in 1,4-dioxane (5ml),
triphosgene (0.09g, 0.3mmol) was added, and the solution was refluxed for 2 hours. The reaction mixture was cooled
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in an ice container. The solid was washed with hexane and was under vacuum drying to obtain a pure compound of
0.2g (90%) as an ivory solid.
[0179] 'H NMR (300 MHz, DMSO-dg) § 11.92 (s, 1H), 7.82-7.76 (m, 2H), 7.25 (d, J = 8.8 Hz, 1H).

[11-2] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-(trifluoromethoxy)benzamide (compound <11-3>)

[0180] To 6-(trifluoromethoxy)-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (0.2g, 0.81mmol) dissolved in DMF (2ml), 3-
aminopiperidine-2,6-dione (0.156g, 1.22mmol) and DMAP (0.015g, 0.122mmol) were added and the mixture was heated
at 60 °C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on Na,SOy,.
The crude compound was collected as a blue solid (0.2g), and this was used in the next step without further purification.

[11-3] Synthesis of 3-(4-ox0-6-(trifluoromethoxy)benzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione
[0181] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-(trifluoromethoxy)benzamide (0.1g, 0.32mmol) dis-
solved in acetic acid (2ml), NaNO, (37mg, 0.54mmol) was added, and it was stirred at a room temperature for 1 hour.

The reaction mixture was diluted with water, and the precipitated product was collected to obtain a pure compound of
76mg (70%) as an ivory solid.

TH NMR (500 MHz, CD50D) § 8.36 (d, J = 8.9 Hz, 1H), 8.15 (s, 1H), 7.99 (d, J = 8.8 Hz, 1H), 6.01-5.97 (m, 1H),
2.89-2.83 (m, 3H), 2.41-2.37 (m, 1H);
MS found (M+H)*(m/z), 342.8; calcd for C43HgF3N4O4 m/z, 342.06.

[Example 12]

Synthesis of 3-(6-methoxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 19)

[0182]
RN & |
¢
o] J NH bk
OO H HaH T’ Q e e
‘,;Om«ﬁ/%,«{”bmsﬁ Wiphosgans _ L §./'M.°<,:;&"-~Q C o bnar N .,%W,ﬁ%\_ ,i\ | NF
L 1A-gioxame, refioy, Zh { gk OMF, 59 "0, overnight *f{ ! ;?;i i
MEL, N . L I
H " i )
<121
12~1 <19-9> 19-3>
o et
i H 3
RalNGs i, w'%’l“\. S
A, 1, 18 77 Wy
X‘”W‘ﬁ'%wv{,w

« Chemical 10%
Formula

[12-1] Synthesis of 6-methoxy-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <12-2>)

[0183] To the solution of 2-amino-5-methoxybenzoic acid (0.5g, 3mmol) dissolved in 1,4-dioxane (5m¢), triphosgene
(0.3g, 1mmol) was added, and the solution was refluxed for 2 hours. The reaction mixture was cooled in an ice container.
The solid was washed with hexane and was under vacuum drying to obtain a pure compound of 0.53g (92%) as a brown
solid.

[0184] 'H NMR (300 MHz, DMSO-dg) 5 11.61 (s, 1H), 7.38 (dd, J = 8.8, 2.9 Hz, 1H), 7.34 (d, J = 2.8 Hz, 1H), 7.11 (d,
J = 8.8 Hz, 1H), 3.80 (s, 3H).

[12-2] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-methoxybenzamide (compound <12-3>)
[0185] To 6-methoxy-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (0.2g, 1.04mmol) dissolved in DMF (2m¢), 3-aminopi-
peridine-2,6-dione (0.2g, 1.56mmol) and DMAP (0.013g, 0.104mmol) were added, and the mixture was heated at 60

°C overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on Na,SO,. The
crude compound was obtained as a blue solid (0.2g) and this was used in the next step without further purification.
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[12-3] Synthesis of 3-(6-methoxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0186] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-5-methoxybenzamide (0.13g, 0.5mmol) dissolved in ace-
tic acid (2m¢), NaNO, (60mg, 0.85mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water and the precipitated product was collected to obtain a pure compound of 42mg (30%) as
a pink solid.

TH NMR (300 MHz, DMSO-dg) § 11.20 (s, 1H), 8.20 (d, J = 8.9 Hz, 1H), 7.69 (dd, J = 8.9, 2.9 Hz, 1H), 7.61 (d, J =
2.8 Hz, 1H), 6.00-5.94 (m, 1H), 3.04-2.91 (m, 1H), 2.77-2.63 (m, 2H), 2.31-2.23 (m, 1H);
MS found (M+H)*(m/z), 288.9; calcd for C43H4,N,O4 m/z, 288.09.

[Example 13]

Synthesis of N-(3-(2,6-dioxopiperidin-3-yl-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)acetamide (Chemical for-
mula 20)

[0187]

o D . o, .
N QT o g O
E{”"%mm_w 'MNM s, “{ HNEH acetyl chioride, TEA x‘j&z‘% (/% z“»vwg’l’“m}.{fﬁﬁ
I ‘ ’ DOM, 1t, overnight i : i
S N’ N OO 1%«%,5;;1« N’ NSO
< Eg’f:i?:l T < Chemical 20>

Formula

[0188] To the solution of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (22mg, 0.081mmol,
synthesized in Example 1) dissolved in DCM (5ml), trimethylamine (0.013m¢, 0.09mmol) and acetyl chloride (0.006ml,
0.081mmol) were added at 0 °C, and the mixture was stirred at a room temperature overnight. The reaction mixture was
extracted with DCM. The organic layer was dried on Na,SO,, and was purified by column chromatography to obtain a
pure compound of 0.012g (47%) as a white solid.

TH NMR (300 MHz, CDCl3) & 11.46 (s,1H), 9.06 (d, J = 8.5 Hz, 1H), 8.06 (s, 1H), 7.96 (t, J = 8.2 Hz, 1H), 7.86 (d,
J =8.1 Hz, 1H), 5.76-5.71 (m, 1H), 3.03-2.84 (m, 1H), 2.44-2.37 (m, 1H), 2.28 (s, 3H);
MS found (M+H)*(m/z), 315.9; calcd for C4H3N50, m/z, 315.10.

[Example 14]

Synthesis of 3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 21) and 3-(8-
amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 22)

[0189]
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[14-1] Synthesis of 8-nitro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (compound <14-2>)

[0190] To the solution of 2-amino-3-nitrobenzoic acid (1.0g, 5.5mmol) dissolved in 1,4-dioxane (10ml), triphosgene
(0.54g, 1.82mmol) was added and the solution was refluxed overnight. The reaction mixture was cooled in an ice
container. The solid was washed with hexane and was under vacuum drying to obtain a pure compound of 0.945g (83%)
as a yellow solid.

[0191] 'H NMR (300 MHz, DMSO-dg) § 11.13 (s, 1H), 8.49 (d, J = 8.2 Hz, 1H), 8.34 (d, J = 6.6 Hz, 1H), 7.43 (t, J =
8.0 Hz, 1H).

[14-2] Synthesis of 2-amino-N-(2,6-dioxopiperidin-3-yl)-3-nitrobenzamide (compound <14-3>)

[0192] To 8-nitro-2H-benzo[d][1,3]oxazine-2,4(1H)-dione (0.216g, 1.04mmol) dissolved in DMF (2m¢), 3-aminopipe-
ridine-2,6-dione (0.2g, 1.56mmol) and DMAP (0.013g, 0.104mmol) were added, and the mixture was heated at 90 °C
overnight. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried on Na,SO,. The crude
compound was obtained as a yellow solid (0.2g), and this was used in the next step without further purification.

[14-3] Synthesis of 3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0193] To the solution of 2-amino-N-(2,6-dioxopiperidin-3-yl)-3-nitrobenzamide (0.128g, 0.46mmol) dissolved in acetic
acid (2m£), NaNO, (54mg, 0.78mmol) was added, and it was stirred at a room temperature for 1 hour. The reaction
mixture was diluted with water, and the precipitated product was collected to obtain a pure compound of 55mg (39%)
as a yellow solid.

1H NMR (300 MHz, DMSO-dg) 5 11.26 (s, 1H), 8.64 (d, J = 7.8 Hz, 1H), 8.53 (d, J = 8.2 Hz, 1H), 8.14 (t, J = 8.0 Hz,
1H), 6.09-6.03 (m, 1H), 3.03 2.93 (m, 1H), 2.73-2.65 (m, 2H), 2.33-2.27 (m, 2H);
MS found (M+H)*(m/z), 303.8; calcd for C1,HgN505 m/z, 303.06.

[14-4] Synthesis of 3-(8-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione

[0194] To the solution of 3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (0.02g, 0.066mmol) dis-
solved in AcOH/THF (2ml/2ml), iron (Fe, 0.02g) was added, and it was stirred at a room temperature overnight. The
reaction mixture was filtered and was extracted with ethyl acetate. The organic layer was dried Na,SO,, and was purified
by column chromatography to obtain a pure compound of 0.004g (22%) as a yellow-green solid.

1H NMR (300 MHz, DMSO-dg) § 11.16 (s, 1H), 7.56 (t, J = 7.9 Hz, 1H), 7.23-7.17 (m, 2H), 6.69 (s, 2H), 5.92-5.86

(m, 1H), 3.02-2.91 (m, 1H), 2.74-2.61 (m, 1H), 2.29-2.20 (m, 1H);
MS found (M+H)*(m/z), 274.0; calcd for C;,H;,N5O5 m/z, 273.09.
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[Example 15]

Synthesis of N-(3-(2,6-dioxopiperidin-3-yl-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)acetamide (Chemical for-
mula 23)

[0195]
o (Y A
ﬁz%\fﬁ%\/nwwyém r?‘é%‘f - aoetyl {Jhiﬁﬁﬁﬁ . «\g}‘% e : N o ,HMH
ii { J N% THF, 0 °C to rt, overnight o E ] i‘fé O
Mff’}wm? O ’ o %"“?q“"
<15-1> <Formuia 23>

[0196] To the solution of 3-(6-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (0.02g, 0.07mmol) dis-
solved in THF (5ml), acetyl chloride (0.005m¢, 0.07mmol) was added, and it was stirred at a room temperature overnight.
The reaction mixture was extracted with ethyl acetate. The organic layer was dried on Na,SQO,, and was purified by
column chromatography to obtain a pure compound of 0.01g (45%) as a white solid.

TH NMR (300 MHz, DMSO-dg) § 11.18 (s, 1H), 10.71 (s, 1H), 8.61 (d, J = 2.2 Hz, 1H), 8.23-8.13 (m, 2H), 5.98-5.93
(m, 1H), 3.02-2.90 (m, 1H), 2.70-2.63 (m, 2H), 2.30-2.23 (m, 1H), 2.15 (s, 3H);
MS found (M+H)*(m/z), 315.9; calcd for C44H43N504 m/z, 315.10.

[Example 16]

Synthesis of 3-(8-amino-1-oxoisoquinolin-2(1H)-pipiperidine-2,6-dione (Chemical formula 31) (not claimed)

[16-1] Synthesis of compound <16-1>

[0197]
N, *;af]}\
e . K . NOs O
i O Med ?‘{2203 - /)\ 2 }\ M
- Acelone, reflux, 16 h li “‘“‘*‘(J 07
“:MMVM,,::" M,
2-Methyl-B-nitrobenzoic acid <i6-1>

[0198] To the solution of 2-methyl-6-nitrobenzoic acid (15g, 82.8mmol) dissolved in acetone (350ml), iodomethane
(25.8ml, 414.0mmol) and potassium carbonate (57.2g, 414.0mmol) were added, and the reaction mixture was refluxed
for 15 hours and was stirred. The reaction mixture was cooled to a room temperature and was filtered. The filtrates were
concentrated, and the residues were diluted, and then were extracted with EtOAc (250m¢Xx2times). The combined
organic layer was dried on MgSQ,, and the solvent was removed under vacuum to obtain yellow oil. The combined
organic layer was concentrated under reduced pressure to obtain methyl 2-methyl-6-nitro benzoate (compound <16-1>)
(15.99, 81.5mmol, 98%) as a white solid.

[16-2] Synthesis of compound <16-2>

[0199]
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DCE, reflux, 8 h

<16-1> <16-2>

[0200] To the solution of compound <16-1> (15.9g, 81.5mmol) dissolved in dichloroethane (150ml), N-bromosuccin-
imide (16.9g, 122.2mmol) and benzoyl peroxide (197mg, 0.815mmol) were added at a room temperature, and the mixture
was stirred under reflux for 8 hours. The reaction mixture was cooled to a room temperature and was filtered. The filtrates
were concentrated. The residues were purified by silica-gel column chromatography using EA/Hx (8%) as an eluent, to
obtain compound <16-2> (15.9g, 58.0mmol, 71%) as a lemon yellow.

[0201] 'H NMR (400 MHz, CDCly) § 3.98 (s, 3H), 4.57 (s, 2H), 7.59 (dd, 1 H, J = 7.8, 8.4 Hz), 7.78 (d, 1 H, J = 7.8
Hz), 8.1 (d, 1 H, J = 8.4 Hz).

[16-3] Synthesis of compound <16-3>

[0202]
NO, ©
N z 1 NMO, 4 A MS
E W[vgr MeCN, rt, 1.5 h
o
<16~2>

[0203] To a stirred suspension of a fire-dried 4A molecular sieve dissolved in acetonitrile (150ml), NMO (15.6g,
133.4mmol) was added. In 5 minutes, LDH-17-081 (15.9g, 58.0mmol) dissolved in acetonitrile (20ml) was added. The
reaction mixture was stirred at a room temperature for 1.5 hours, and it was filtered through silica-gel, and it was eluted
with EtOAc, and it was concentrated under vacuum to obtain reddish brown oil. It was purified by silica-gel column
chromatography (MPLC, 0 to 30% EA/Hx) to obtain compound <16-3> (8.12g, 38.8mmol, 67%) as a white solid.
[0204] 'H NMR (300 MHz, CDCl3) § 10.08 (s, 1H), 8.44 (dd, J = 8.2, 1.2 Hz, 1H), 8.26 (dd, J = 7.7, 1.2 Hz, 1H), 7.81
(t, J = 8.0 Hz, 1H), 4.06 (s, 3H).

[16-4] Synthesis of compound <16-4>

[0205]
&
& o
PH. D
?z“fﬂmwyf
Ph NOz ©
NaH A% L o
» |
THF, 11, 1h g fﬁm{} -
<16—4>

[0206] To the stirred suspension of (methoxymethyl)triphenyl phosphonium chloride (1.22g, 3.59mmol) dissolved in
THF (24m¢), sodium hydride (192mg, 4.78mmol) was added in small portions in an ice container under N,. The red
solution was stirred at a room temperature for 30 minutes, and then compound <16-3> (500mg, 2.39mmol) dissolved
in THF (6ml) was added dropwise. The reactants were stirred at a room temperature for 12 hours. The mixture was
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diluted with water, and was extracted with EtOAc (50ml). The combined organic layer was washed with salt water, and
was dried on MgSO,, and the solvent was removed under vacuum to obtain dark oil. The crude compound was purified
by silica-gel column chromatography using EtOAc/Hex (30%) as an eluent, to obtain compound <16-4> (372mg,
1.57mmol, 66%) as yellow oil (mixture of 1.7 : 1 E / Z isomers).

[16-5] Synthesis of compound <16-5>

[0207]
Q% {E LIOH H,0
P 2
oy S04
o~ THF, MeOH, H;0, 70 °C, Q%m;gm _f»;:'-w.w"m.ﬁw
<16-4> <16-H>

[0208] To the solution of compound <16-4> (360mg, 1.52mmol) dissolved in MeOH (4ml), H,O (4m¢€) and THF (12ml),
lithium monohydrate (638mg, 15.2 mmol) was added at a room temperature, and the reaction mixture was stirred at 70
°C overnight. The reaction mixture was concentrated to remove THF and methanol. Subsequently, water (40ml) was
added. The combined organic layer was concentrated under reduced pressure to obtain compound <16-5> (332mg,
1.49mmol, 98%) as a yellow solid (mixture of 1.7 : 1 E / Z isomers).

[16-6] Synthesis of compound <16-7>

[0209]
NO, O
HOT HeN Il EDCI HOBt, DIPEA
N o7 NT D DMF, rit, 4 h
0o H
<16-5> <16-6> <16-7>

[0210] To the solution of compound <16-5> (332mg, 1.49mmol), 3-aminopiperidine-2,6-dione hydrochloride (1.08g,
6.55mmol), EDCI HCI (314mg, 1.64mmol), and HOBtH,0 (221mg, 1.64mmol), dissolved in DMF (10ml), DIPEA (1.7 1ml,
9.82mmol) was added at a room temperature, and the reaction mixture was stirred at a room temperature for 4 hours.
The reaction mixture was diluted with water and was extracted with EtOAc (50m¢ X 2times). The combined organic layer
was dried on MgSO,, and the solvent was removed under vacuum to obtain yellow oil. The crude compound was purified
by column chromatography using MeOH/DCM (5%) as an eluent, to obtain E-products (219mg, 0.658mmol, 44%), and
Z-products (43mg, 0.129mmol, 9%) as lemon yellow solids.

[0211] 'H NMR (300MHz, CDCl,) § 7.98-7.86 (m, 2H), 7.69 (d, J = 7.9 Hz, 1H), 7.47 (t, J = 8.1 Hz, 1H), 7.12 (d, J =
12.8 Hz, 1H), 6.47 (d, J = 6.5 Hz, 1H), 6.06 (d, J = 12.8 Hz, 1H), 4.87-4.76 (m, 1H), 3.73 (s, 3H), 2.97-2.71 (m, 3H),
2.16-1.97 (m, 1H).

[16-7] Synthesis of compound <16-8>

[0212]
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<16-7> <16-3>

[0213] To the solution of compound <16-7> (100mg, 0.300mmol) dissolved in TFA (6ml), the reaction mixture was
stirred at 150 °C for 90 minutes under the monowave-assisted condition. Until the reactants were dried, it was evaporated.
The residues were purified by silica-gel column chromatography using MeOH/DCM (5%) as an eluent to obtain compound
<16-8> as an ivory solid.

[0214] 'H NMR (300MHz, CDCl3) § 7.98 (s, 1H), 7.82-7.67 (m, 2H), 7.47 (d, J = 7.3 Hz, 1H), 7.06 (d, J = 7.5 Hz, 1H),
6.67 (d, J = 7.4 Hz, 1H), 5.61-5.48 (m, 1H), 2.98-2.69 (m, 3H), 2.37-2.23 (m, 1H).

[16-8] Synthesis of compound of Chemical formula 31

[0215]

H
Zn, 2 M HCl(ag.) NH, O Ojf\mjo
. P

THF, rt, 30 min N

s

< Chemical 31>

Formula

[0216] To the solution of compound <16-8> (20mg, 0.066mmol) and Zn(63mg, 0.957mmol), dissolved in THF (0.5m¢),
2M aq. HCI (0.5m¢) was added, and the reaction mixture was stirred at a room temperature for 30 minutes. The mixture
was filtered, and was distributed between ethyl acetate and saturated aqueous NaHCO3. The combined organic layer
was dried on MgSO,, and the solvent was removed under vacuum to obtain compound of Chemical formula 31 (17mg,
0.063mmol, 94%) as a yellow solid.

[0217] 'H NMR (300MHz, DMSO-dg) § 10.99 (s, 1H), 7.29 (t, J = 7.8 Hz, 2H), 7.19 (d, J = 7.4 Hz, 2H), 6.65-6.54 (m,
2H), 6.40 (d, J = 7.5 Hz, 1H), 5.33 (s, 1H), 2.91-2.70 (m, 1H), 2.70-2.53 (m, 2H), 2.07-1.93 (m, 1H).

[Example 17]

Synthesis of 3-(5-amino-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione (Chemical formula 24) (not claimed)

[17-1] Synthesis of 5-nitro-1H-isochromen-1-one

[0218] The starting material (1g, 5.1mmol) was dissolved in DMF (8.2m¢) and DMFDMA (2.3m¢), and it was stirred
at 115 °C for 17 hours. When the reaction was finished, it was concentrated to remove the solvent, and it was dissolved
in EA, and then silica gel (80g) was added, and it was stirred at a room temperature for 3 hours. The reactants were
filtered, and were washed with EA, and then were concentrated, to obtain a desired compound, 5-nitro-1H-isochromen-
1-one (800mg, brown solid, 82%).

[0219] 'H NMR (300 MHz, CDCl5) § 8.62 (d, J = 7.8 Hz, 1H), 8.47 (d, J = 8.1 Hz, 1H), 7.65 (m, 1H), 7.42 (d, J = 6.3
Hz, 1H), 7.36 (d, J= 6.3 Hz, 1H).

[17-2] Synthesis of 3-(5-nitro-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione

[0220] 5-nitro-1H-isochromen-1-one (1g, 5.2mmol) and 3-aminopiperidine-2,6-dione (0.67g, 5.2mmol) were dissolved
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in MeOH (10m¢), and then it was refluxed as heated for 5 hours, and then TEA (1.45m¢) was added, and the reaction
was progressed overnight. When the reaction was completed, water was added to dilute it, and then it was extracted
with EA and was concentrated under reduced pressure. The concentrates were dissolved in toluene, and then PPTS
(0.1g) was added and then was refluxed as heated. When the reaction was completed, it was neutralized with saturated
NaHCO3 aqueous solution, and it was extracted with EA and was dried and was isolated and purified to obtain a desired
compound, 3-(5-nitro-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione.

[0221] 'H NMR (300 MHz, CDCl,) § 8.78 (d, J = 8.3 Hz, 1H), 8.48 (d, J = 6.6 Hz, 1H), 8.03 (s, 1H), 7.65 (t, J = 8.0 Hz,
1H), 7.44 (d, J = 7.8 Hz, 1H), 7.17 (d, J = 7.9 Hz, 1H), 5.45-5.37 (m, 1H), 3.04-2.57 (m, 3H), 2.48-2.17 (m, 1H).

[17-3] Synthesis of 3-(5-amino-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione

[0222] 3-(5-Nitro-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione was dissolved in EA, and then ammonium formate
and 10% Pd/C were added, and it was refluxed as heated. When the reaction was completed, it was filtered into Celite,
anditwas washed with EA, and then the filtrates were concentrated under reduced pressure to obtain a desired compound,
3-(5-amino-1-oxoisoqumolin-2(1H)-yl)piperidine-2,6-dione.

1H NMR (300 MHz, CDCl3) § 9.68 (s, 1H), 7.90 (d, J = 8.0 Hz, 1H), 7.40-7.27 (m, 1H), 7.19-6.87 (m, 2H), 6.53 (dd,
J=17.0, 7.4 Hz, 1H), 5.42 (dd, J = 42.5, 18.5 Hz, 1H), 4.27-3.86 (m, 2H), 3.07-2.14 (m, 4H);
LC/IMS (m/z) 272.1 (M+H).

[Example 18]
Synthesis of 3-(7-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 32)

and 1-(3-chloro-4-methylophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihvdrobenzo[d][1,2,3]triazin-7-
yl)methyl)urea (Chemical formula 37)

[0223]
o]
K+
F\B"\N*Ok

Q Pd OAC)2 9 9

OH SOCIZ o~ SPhos K2C03 o~ LiOH OH
BocHN BocHN
Cl NO, MeOH tquene/HZO NO, THF, MeOH NO,
50°C, 16h 85°C, 14h H,O, rt, 2h
<18-1> <18-2> <18-3> <18-4>

O
HCl* HZNJ;(\“"//H o)
EDCr* HCI it
HOBY, DIPEA vd\ /;;’E Pd/C, H, V(j\)\ /q NaNO, V(jt,}/;;’@
m BocHN VeO/EA  BocHN oM 1 1n BOoHN N o

, 16h
<18-5> <18-6> <18-7>

,,o O
AM HCI 9
in dioxane N NH
HCI = HoN § H N O
CH,Cly, 1t, 16h 2 THF 1, 2h \n/ N~
O
<18-8> <18-9>

[18-1] Synthesis of methyl 4-chloro-2-nitrobenzoate

[0224] 4-chloro-2-nitrobenzoic acid (10g, 50mmol) was suspended in dry methanol (5ml per 1Tmmol), and it was cooled
to 0 °C. SOCI, (22m¢, 250mmol) was slowly added, and then the suspension was heated at 50 °C for 16 hours. The
produced solution was concentrated under reduced pressure, and the residues were dissolved in water-saturated
NaHCOj solution (2.5m¢/ 1mmol). The solution was extracted with ethyl acetate (2.5m¢x3times/ 1mmol). The combined
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organic layer was washed with saturated aqueous NaCl solution (7.5ml per 1 mmol), and it was dried with Na,SO, to
filter it, and then the solution was concentrated under reduced pressure to obtain a pure compound of 9g (70%) as an
ivory solid.

[0225] 'H NMR (300 MHz, CDCl3) § 7.86 (d, J = 1.8 Hz, 1H), 7.73 (d, J = 8.3 Hz, 1H), 7.64 (dd, J = 8.3, 1.9 Hz, 1H),
3.92 (s, 3H).

[18-21] Synthesis of methyl 4-(((tert-butoxy carbonyl)amino)methyl)-2-nitrobenzoate

[0226] Potassium [[(tert-butoxy carbonyl)amino]methyl]trifluoroborate (2.6g, 11mmol), methyl 4-chloro-2-nitro ben-
zoate (2g, 9.28mmol), Pd(OAc)2 (0.104g, 0.464mmol), SPhos ligand (0.38g, 0.928mmol) and K,CO5 (49, 28mmol) were
filled into a sealed tube. The mixture was washed with N, 3 times. subsequently, toluene / H,O (4 : 1, 20m¢€ / 5m¢{) was
added to the reaction tube and it was deaerated with N, for 30 minutes. The reaction mixture was stirred at 85 °C for 4
hours, and then it was cooled to a room temperature. The produced mixture was extracted with EtOAc, and then the
organic layer was combined, and it was dried (MgSQO,) and was filtered. The solvent was removed under vacuum and
the products were purified by column chromatography to obtain a pure compound of 2.5g (87%) as an ivory solid.
[0227] 'H NMR (300 MHz, CDCl3) § 7.79 (s, 1H), 7.72 (d, J = 7.9 Hz, 1H), 7.58 (d, J = 7.9 Hz, 1H), 5.04 (s, 1H), 4.41
(d, J = 5.9 Hz, 2H), 3.91 (s, 3H), 1.46 (s, 9H).

[18-3] Synthesis of 4-(((tert-butoxy carbonyl)amino)methyl)-2-nitrobenzoic acid

[0228] To the solution of 4-((tert-butoxy carbonyl)amino)methyl)-2-nitro benzoate (1.5g, 4.8mmol) dissolved in THF
/MeOH (10ml/10ml), LiOH (0.480g, 20mmol) dissolved in H,O (2.5ml) was added, and it was stirred ata room temperature
for 2 hours. After the reaction was completed, the solvent was evaporated and it was extracted with H,O. HCl was added
to the water layer, and it was extracted with EA. The organic layer was dried on Na,SO, to obtain a pure compound of
1.4g (98%) as a brown solid.

[0229] 'H NMR (500 MHz, DMSO-dg) § 13.81 (s, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.78 (s, 1H), 7.62 (d, J = 8.5 Hz, 1H),
7.58 (t, J =6.2 Hz, 1H), 4.24 (d, J = 6.1 Hz, 2H), 1.39 (s, 9H).

[18-4] Synthesis of tert-butyl (4-((2,6-dioxopiperidin-3-yl)carbamoyl)-3-nitrobenzyl)carbamate

[0230] To 4-((tert-butoxy carbonyl)amino)methyl)-2-nitrobenzoic acid (1.4g, 3.85mmol), EDCI-HCI (0.813mg,
4.24mmol) and HOBt (0.649mg, 4.24mmol) were added, and it was stirred at a room temperature for 30 minutes. To
the reaction mixture, 3-aminopiperidine-2,6-dione hydrochloride (1.3g, 7.7mmol) and DIPEA (2.7ml, 15.4mmol) were
added, and it was stirred at a room temperature for 16 hours. After the reaction was finished, the mixture was extracted
with EA. The organic layer was dried on Na,SO,, and was purified by column chromatography to obtain a pure compound
1.05g (67%) as a white-green solid.

[0231] 'H NMR (500 MHz, DMSO-dg) § 10.88 (s, 1H), 9.01 (d, J = 8.3 Hz, 1H), 7.89 (s, 1H), 7.67 (d, J = 8.0 Hz, 1H),
7.61-7.58 (m, 2H), 4.75-4.70 (m, 1H), 4.24 (d, J = 6.1 Hz, 2H), 2.82-2.75 (m, 1H), 2.57-2.49 (m, 1H), 2.06-1.99 (m, 2H).

[18-5] Synthesis of tert-butyl (3-amino-4-((2,6-dioxopiperidin-3-yl)carbamoyl)benzyl)carbamate

[0232] To tert-butyl(4-((2,6-dioxopiperidin-3-yl)carbamoyl)-3-nitrobenzyl)carbamate (1g, 2.5mmol) dissolved in Me-
OH/EA (50ml/50ml), 1Pd/C (0.1g) was added, and the reaction mixture was stirred under the hydrogen gas circumstance
at a room temperature for 16 hours. The solution was filtered through Celite, and it was dried under vacuum to obtain
a pure compound of 932mg (99%) as a grey-white solid.

[0233] 'H NMR (300 MHz, DMSO-dg) § 10.83 (s, 1H), 8.40 (d, J = 8.3 Hz, 1H), 7.46 (d, J = 8.2 Hz, 1H), 7.32 (t, J =
6.3 Hz, 1H), 6.55 (d, J = 1.6 Hz, 1H), 6.49 (s, 2H), 6.40 (d, J = 8.1 Hz, 1H), 4.76-4.67 (m, 1H), 4.00 (d, J = 6.3 Hz, 2H),
2.84-2.72 (m, 1H), 2.56-2.54 (m, 1H), 2.16-2.03 (m, 1H), 1.99-1.90 (m, 1H).

[18-6] Synthesis of tert-butyl ((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)me-
thyl)carbamate

[0234] To the solution of tert-butyl(3-amino-4-((2,6-deoxypiperidin-3-yl)carbamoyl)benzyl)carbamate (0.922g,
2.45mmol) dissolved in glacial acetic acid (10m¢), sodium nitrite (0.288g, 4.17mmol) was added, and it was stirred at a
room temperature for 1 hour. The reaction mixture was extracted with EA. The organic layer was dried on Na,SO,, and
was purified by column chromatography to obtain a pure compound of 0.613g (65%) as a white solid.

[0235] 'H NMR (300 MHz, Chloroform-d) & 8.32 (d, J = 8.2 Hz, 1H), 8.09 (s, 1H), 8.02 (s, 1H), 7.77 (d, J = 8.2 Hz,
1H), 5.86-5.80 (m, 1H), 5.11 (s, 1H), 4.56 (d, J = 6.3 Hz, 2H), 3.04-2.83 (m, 3H), 2.44-2.37 (m, 1H), 1.48 (s, 9H).
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[18-7] Synthesis of 3-(7-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione hydrochloride

[0236] To the solution of tert-butyl((3-(2,6-dioxopiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)me-
thyl)carbamate (0.605mg, 1.56mmol) dissolved in DCM (10m¢), 4M HCI mixed to 1,4-dioxane (2m¢) was added, and it
was stirred at a room temperature for 16 hours. the solvent was dried under vacuum to obtain a compound of 0.545¢g
(quant.) (Chemical formula 32) as an ivory solid.

[0237] 'H NMR (500 MHz, DMSO-dg) 5 11.22 (s, 1H), 8.65 (s, 3H), 8.40 (d, J = 1.5 Hz, 1H), 8.33 (d, J = 8.1 Hz, 1H),
8.06 (dd, J =8.2, 1.6 Hz, 1H), 6.02 5.99 (m, 1H), 4.35 (q, J = 5.7 Hz, 2H), 3.02-2.94 (m, 1H), 2.75-2.66 (m, 2H), 2.32-2.27
(m, 1H).

[18-8] Synthesis of 1-(3-chloro-4-methylphenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydroben-
zo[d][1,2,3]triazin-7-yl)methyl)urea (Chemical formula 37)

[0238] The mixture of 3-(7-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione hydrochloride
(0.2g, 0.62mmol), 3-chloro-4-methylphenyl isocyanate (0.104g, 0.62mmol) and TEA (0.2ml, 1.24mmol), dissolved in
THF (10ml) was heated from a room temperature to 40 °C for 2 hours. The mixture was extracted with EA and was
purified by column chromatography to obtain the pure compound of Chemical formula 37 of 0.134g (48%) as anivory solid.
[0239] 'H NMR (500 MHz, DMSO-dg) § 11.19 (s, 1H), 8.92 (s, 1H), 8.25 (d, J = 8.2 Hz, 1H), 8.11 (s, 1H), 7.90 (d, J =
8.1 Hz, 1H), 7.66 (d, J = 2.0 Hz, 1H), 7.20-7.14 (m, 2H), 7.00 (t, J = 6.1 Hz, 1H), 6.00-5.96 (m, 1H), 4.56 (d, J = 6.0 Hz,
2H), 3.00-2.93 (m, 1H), 2.73-2.66 (m, 2H), 2.30-2.25 (m, 1H), 2.23 (s, 3H).

[Example 19]

Synthesis of 1-(3-chloro-4-methylohenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]tri-
azin-5-yl)methyl)urea (Chemical formula 39)

[0240] The compound of Chemical formula 39 was prepared according to the preparation method of Example 18.
[0241] 'H NMR (300 MHz, DMSO-dg) § 11.21 (s, 1H), 8.97 (s, 1H), 8.17-8.07 (m, 2H), 7.88 (d, J = 7.1 Hz, 1H), 7.64
(d, J =2.1 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H), 7.09 (dd, J = 8.2, 2.2 Hz, 1H), 6.81 (t, J = 6.3 Hz, 1H), 6.03-5.98 (m, 1H),
4.84 (d, J = 6.1 Hz, 2H), 3.04-2.93 (m, 1H), 2.79-2.65 (m, 2H), 2.34-2.25 (m, 1H), 2.22 (s, 3H).

[Example 20]

Synthesis of 1-(3-chloroohenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)me-
thyl)urea (Chemical formula 40)

[0242] The compound of Chemical formula 40 was prepared according to the preparation method of Example 18.
[0243] 'H NMR (300 MHz, DMSO-dg) & 11.17 (s, 1H), 9.01 (s, 1H), 8.26 (d, J = 8.2 Hz, 1H), 8.11 (s, 1H), 7.91 (dd, J
=8.2,1.6 Hz, 1H), 7.68 (s, 1H), 7.25-7.23 (m, 2H), 7.02 (t, J = 6.1 Hz, 1H), 6.98-6.93 (m, 1H), 6.01-5.95 (m, 1H), 4.57
(d, J = 6.0 Hz, 2H), 3.03-2.92 (m, 1H), 2.77-2.64 (m, 2H), 2.31-2.24 (m, 1H).

[Example 21]

Synthesis of 1-(4-chlorophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-yl)me-
thyl)urea (Chemical formula 41)

[0244] The compound of Chemical formula 41 was prepared according to the preparation method of Example 18.
[0245] 'H NMR (300 MHz, DMSO-dg) 5 11.18 (s, 1H), 8.93 (s, 1H), 8.25 (d, J = 8.2 Hz, 1H), 8.11 (s, 1H), 7.90 (dd, J
=8.2,1.6 Hz, 1H), 7.48-7.43 (m, 2H), 7.29-7.24 (m, 2H), 6.97 (t, J = 6.0 Hz, 1H), 6.01-5.95 (m, 1H), 4.57 (d, J = 5.9 Hz,
2H), 3.03-2.92 (m, 1H), 2.77-2.63 (m, 2H), 2.31-2.24 (m, 1H).

[Example 22]

Synthesis of 1-(3,4-dichlorophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-7-
yl)methyl)urea (Chemical formula 42)

[0246] The compound of Chemical formula 42 was prepared according to the preparation method of Example 18.
[0247] 'H NMR (300 MHz, DMSO-dg) § 11.18 (s, 1H), 9.13 (s, 1H), 8.26 (d, J = 8.2 Hz, 1H), 8.11 (s, 1H), 7.90 (dd, J
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= 8.2, 1.6 Hz, 1H), 7.85 (d, J = 2.5 Hz, 1H), 7.46 (d, J = 8.8 Hz, 1H), 7.30 (dd, J = 8.9, 2.5 Hz, 1H), 7.09 (t, J = 6.1 Hz,
1H), 6.01-5.95 (m, 1H), 4.57 (d, J = 6.0 Hz, 2H), 3.03-2.91 (m, 1H), 2.77-2.64 (m, 2H), 2.31-2.23 (m, 1H).

[Example 23]

Synthesis of 1-(4-chloro-3-(trifluoromethyl)phenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydroben-
zo[d][1,2,3]triazin-7-yl)methyl)urea (Chemical formula 43)

[0248] The compound of Chemical formula 43 was prepared according to the preparation method of Example 18.
[0249] 'H NMR (300 MHz, DMSO-dg) § 11.17 (s, 1H), 9.34 (s, 1H), 8.26 (d, J = 8.2 Hz, 1H), 8.12 (s, 1H), 8.07 (d, J =
2.5 Hz, 1H), 7.91 (dd, J = 8.2, 1.6 Hz, 1H), 7.63 (dd, J = 8.8, 2.5 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.17 (t, J = 6.2 Hz,
1H), 6.01-5.95 (m, 1H), 4.58 (d, J = 5.9 Hz, 2H), 3.03-2.90 (m, 1H), 2.76-2.63 (m, 2H), 2.31-2.23 (m, 1H).

[Example 24]

Synthesis of 1-(3-chloro-4-methoxyphenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]tri-
azin-7-yl)methyl)urea (Chemical formula 44)

[0250] The compound of Chemical formula 44 was prepared according to the preparation method of Example 18.
[0251] 'H NMR (300 MHz, DMSO-dg) & 11.17 (s, 1H), 8.78 (s, 1H), 8.25 (d, J = 8.2 Hz, 1H), 8.11 (s, 1H), 7.90 (dd, J
=8.1,1.6 Hz, 1H), 7.63 (d, J = 2.6 Hz, 1H), 7.23 (dd, J = 8.9, 2.6 Hz, 1H), 7.03 (d, J = 9.0 Hz, 1H), 6.95 (t, J = 6.0 Hz,
1H), 6.01-5.95 (m, 1H), 4.56 (d, J = 6.0 Hz, 2H), 3.03-2.91 (m, 1H), 2.77-2.63 (m, 2H), 2.32-2.24 (m, 1H).

[Example 25]

Synthesis of other compounds

[25-1] Synthesis of 3-chloro-N-((3-(2,6-dioxopiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)methyl-
4-methylbenzamide (Chemical formula 46)

[0252] The compound of Chemical formula 46 was prepared according to the preparation method of Example 18.
[0253] 'H NMR (300 MHz, DMSO-dg) § 11.20 (s, 1H), 9.35 (t, J = 5.9 Hz, 1H), 8.26 (d, J = 8.1 Hz, 1H), 8.14 (s, 1H),
7.98 (d, J =1.7 Hz, 1H), 7.93 (d, J = 8.2 Hz, 1H), 7.81 (dd, J = 8.0, 1.8 Hz, 1H), 7.50 (d, J = 7.9 Hz, 1H), 5.99 (dd, J =
12.3, 5.4 Hz, 1H), 4.74 (d, J = 5.5 Hz, 2H), 3.07-2.88 (m, 1H), 2.75-2.63 (m, 2H), 2.40 (s, 3H), 2.35-2.22 (m, 1H).

[25-2] Synthesis of 3-(6-(aminomethyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical for-
mula 33)

[0254] The compound of Chemical formula 33 was prepared according to the preparation method of Example 14.
[0255] 'H NMR (500 MHz, DMSO-dg) § 11.22 (s, 1H), 8.57 (s, 3H), 8.44 (d, J = 1.9 Hz, 1H), 8.33 (d, J = 8.4 Hz, 1H),
8.22 (dd, J=8.5,1.9 Hz, 1H), 6.05-6.00 (m, 1H), 4.32 (q, J = 5.9 Hz, 2H), 3.02-2.94 (m, 1H), 2.76-2.67 (m, 2H), 2.32-2.28
(m, 1H).

[25-3] Synthesis of 3-(5-(aminomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical for-
mula 34)

[0256] The compound of Chemical formula 34 was prepared according to the preparation method of Example 14.
[0257] 'H NMR (500 MHz, DMSO-dg) § 11.24 (s, 1H), 8.36 (s, 3H), 8.32 (d, J = 8.1 Hz, 1H), 8.19 (t, J = 7.8 Hz, 1H),
7.99 (d, J = 7.5 Hz, 1H), 6.04-6.01 (m, 1H), 4.66-4.55(m, 2H), 3.01-2.93 (m, 1H), 2.73-2.63 (m, 2H), 2.29-2.23 (m, 1H).

[25-4] Synthesis of 1-(3-chlorophenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-7-
yl)methyl)thiourea (Chemical formula 52)

[0258] The compound of Chemical formula 52 was prepared according to the preparation method of Example 18.
[0259] 'H NMR (500 MHz, DMSO-dg) § 11.20 (s, 1H), 10.00 (s, 1H), 8.60 (s, 1H), 8.26 (d, J = 8.2 Hz, 1H), 8.12 (s,
1H), 7.92 (dd, J = 8.2, 1.6 Hz, 1H), 7.68 (s, 1H), 7.36 (d, J = 5.1 Hz, 2H), 7.19-7.17 (m, 1H), 6.00-5.97 (m, 1H), 5.01 (d,
J =5.8 Hz, 2H), 3.00-2.93 (m, 1H), 2.74-2.63 (m, 2H), 2.30-2.27 (m, 1H).
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[25-5] Synthesis of 2-(3-chlorophenyl)-N-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-7-
yl)methyl)acetamide (Chemical formula 53)

[0260] The compound of Chemical formula 53 was prepared according to the preparation method of Example 18.
[0261] 'H NMR (500 MHz, DMSO-dg) § 11.20 (s, 1H), 8.85 (t, J = 6.0 Hz, 1H), 8.22 (d, J = 8.1 Hz, 1H), 8.04 (s, 1H),
7.83 (dd, J = 8.3, 1.3 Hz, 1H), 7.36-7.30 (m, 3H), 7.26 (d, J = 7.4 Hz, 1H), 5.99-5.96 (m, 1H), 4.55 (d, J = 6.0 Hz, 2H),
3.58 (s, 2H), 3.00-2.92 (m, 1H), 2.73-2.64 (m, 2H), 2.29-2.25 (m, 1H).

[25-6] Synthesis of 3-(4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 25)

[0262] The compound of Chemical formula 25 was prepared according to the preparation method of Example 14.
[0263] 'H NMR (300 MHz, CDCl,) § 8.40 (d, J = 7.1 Hz, 1H), 8.23 (d, J = 8.2 Hz, 1H), 8.09 (s, 1H), 8.03 (t, J = 7.7 Hz,
1H), 7.88 (t, J = 7.6 Hz, 1H), 5.89-5.83 (m, 1H), 3.08-2.83 (m, 3H), 2.52-2.31 (m, 1H).

[25-7] Synthesis of 3-(7-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 26)

[0264] The compound of Chemical formula 26 was prepared according to the preparation method of Example 14.
[0265] 'H NMR (300 MHz, Methanol-d4) § 9.03 (s, 1H), 8.70 (d, J = 8.7 Hz, 1H), 8.58 (d, J = 8.8 Hz, 1H), 6.14-5.99
(m, 1H), 3.12-2.85 (m, 3H), 2.54-2.38 (m, 1H).

[25-8] Synthesis of 3-(6-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 27)

[0266] The compound of Chemical formula 27 was prepared according to the preparation method of Example 14.
[0267] 'H NMR (300 MHz, Methanol-d,) § 9.11 (d, J = 2.5 Hz, 1H), 8.85 (d, J = 11.5 Hz, 1H), 8.46 (d, J = 8.7 Hz, 1H),
6.29-5.87 (m, 1H), 3.33-2.71 (m, 3H), 2.52-2.31 (m, 1H).

[25-9] Synthesis of 3-(7-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 28)

[0268] The compound of Chemical formula 28 was prepared according to the preparation method of Example 14.
[0269] 'H NMR (500 MHz, Methanol-d,) § 7.99 (d, J = 8.3 Hz, 1H), 7.20-7.10 (m, 2H), 5.89 (dd, J = 12.2, 5.4 Hz, 1H),
3.02-2.79 (m, 3H), 2.39-2.32 (m, 1H).

[25-10] Synthesis of 3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxylic acid
(Chemical formula 29)

[0270] The compound of Chemical formula 29 was prepared according to the preparation method of Example 14.
[0271] 'H NMR (300 MHz, DMSO-dg) § 13.50 (s,1H), 11.23 (s,1H), 8.33 (dd, J = 8.2, 1.1 Hz, 1H), 8.17 (t, J = 7.8 Hz,
1H), 7.94 (dd, J = 7.4, 1.1 Hz, 1H), 6.03-5.97 (m, 1H), 3.03-2.90 (m, 1H), 2.75-2.60 (m, 2H), 2.34-2.25 (m, 1H).

[25-11] Synthesis of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-3-methylpiperidine-2,6-dione (Chemical
formula 30)

[0272] The compound of Chemical formula 30 was prepared according to the preparation method of Example 14.
[0273] 'H NMR (500 MHz, DMSO-dg) § 11.03 (s, 1H), 7.68 (t, J = 8.0 Hz, 1H), 7.18-7.17 (m, 3H), 6.97 (d, J = 7.9 Hz,
1H), 2.96-2.88 (m, 1H), 2.73-2.67 (m, 1H), 2.63-2.58 (m, 1H), 2.01-1.97 (m, 1H), 1.95 (s, 3H).

[25-12] Synthesis of 1-(3-chloro-4-methylphenyl)-3-((3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydroben-
zo[d][1,2,3]triazin-6-yl)methyl)urea (Chemical formula 38)

[0274] The compound of Chemical formula 38 was prepared according to the preparation method of Example 18.
[0275] 'H NMR (300 MHz, DMSO-dg) § 11.19 (s,1H), 8.90 (s,1H), 8.23(d, J = 8.3 Hz, 1H), 8.17 (s, 1H), 8.05 (d, J =
8.5 Hz, 1H), 7.65 (s, 1H), 7.20 7.13 (m, 2H), 6.98 (t, J = 6.1 Hz, 1H), 6.01-5.95 (m, 1H), 4.52 (s, 2H), 3.03-2.90 (m, 1H),
2.76-2.63 (m, 2H), 2.32-2.23 (m, 1H), 2.23 (s, 3H).

[25-13] Synthesis of 3-(2,6-dioxopiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxamide (Chemi-
cal formula 54)

[0276] The compound of Chemical formula 54 was prepared according to the preparation method of Example 14.
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[0277] TH NMR (500 MHz, Chloroform-d) & 8.29 (d, J = 8.1 Hz, 1H), 8.16 (s, 1H), 8.04 (t, J = 7.8 Hz, 1H), 7.95 (d, J
= 7.4 Hz, 1H), 6.24 (s, 1H), 5.96 (s, 1H), 5.82-5.79 (m, 1H), 3.02-2.93 (m, 2H), 2.87-2.79 (m, 1H), 2.42-2.37 (m, 1H).

[25-14] Synthesis of 3-(2,6-dioxopiperidin-3-yl)-N-methyl-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxam-
ide (Chemical formula 55)

[0278] The compound of Chemical formula 55 was prepared according to the preparation method of Example 14.
[0279] 'H NMR (500 MHz, Chloroform-d) & 8.26 (d, J = 8.0 Hz, 1H), 8.13 (s, 1H), 8.01 (t, J = 7.8 Hz, 1H), 7.86 (d, J
= 7.3 Hz, 1H), 6.11 (d, J = 5.2 Hz, 1H), 5.84-5.81 (m, 1H), 3.07 (d, J = 4.9 Hz, 3H), 3.00-2.91 (m, 2H), 2.84-2.77 (m,
1H), 2.39-2.34 (m, 1H).

[25-15] Synthesis of N-(3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)benzamide
(Chemical formula 56)

[0280] The compound of Chemical formula 56 was prepared according to the preparation method of Example 14.
[0281] 'H NMR (300 MHz, DMSO-dg) § 12.49 (s, 1H), 11.26 (s, 1H), 9.12 (d, J = 8.0 Hz, 1H), 8.20 (t, J = 8.2 Hz, 1H),
8.02-7.99 (m, 3H), 7.73-7.61 (m, 3H), 6.17-6.11 (m, 1H), 3.02-2.94 (m, 1H), 2.77-2.67 (m, 2H), 2.37-2.30 (m, 1H).

[Example 26]

Synthesis of 3-chloro-N-((3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)methyl)-4-
methylbenzamide (Chemical formula 45)

[0282]

EDCH HOBY DIFEA.
DMF. A tER

~ Chemical 45>

Formula

[0283] To 3-chloro-4-methylbenzoic acid (16mg, 0.093mmol), EDCI-HCI (20mg, 0.102mmol) and HOBt (16mg,
0.102mmol) were added, and it was stirred at a room temperature for 30 minutes. To the reaction mixture, 3-(6-(ami-
nomethyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione hydrochloride (30mg, 0.093mmol) and DIPEA
(0.03m¢, 0.186mmol) were treated, and it was stirred at a room temperature for 16 hours. After the reaction was completed,
the mixture was extracted with EA. The organic layer was dried on Na,SO,, and was purified by column chromatography
to obtain a pure compound of 24mg (60%) as a white solid.

[0284] 'H NMR(300MHz, DMSO-dg) & 11.19 (s, 1H), 9.34 (t, J = 5.9 Hz, 1H), 8.24 (d, J = 8.3 Hz, 1H), 8.18 (s, 1H),
8.08 (d, J = 8.2 Hz, 1H), 7.95 (s, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.49 (d, J = 8.0 Hz, 1H), 6.00-5.95 (m, 1H), 4.70 (d, J =
5.9 Hz, 2H), 3.01-2.86 (m, 1H), 2.76-2.63 (m, 2H), 2.39 (s, 3H), 2.30-2.23 (m, 1H).

[Example 27]

Synthesis of 1-(3-chloro-4-methylphenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo0-1,2-dihydroisoquinolin-7-yl)me-
thyl)urea (Chemical formula 47) (not claimed)

[0285]
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<Chemical Formula 47>
[27-1] Synthesis of methyl 5-bromo-2-methylbenzoate (compound <27-2>)

[0286] To the solution of compound <27-1> (5g, 23.3mmol) dissolved in DMF (60m¢), iodomethane (7.24m¢,
116.3mmol) and potassium carbonate (16.1g, 116.3mmol) were added at a room temperature and the reaction mixture
was stirred at a room temperature for 4 hours. The reaction mixture was cooled to a room temperature and was filtered.
The filtrates were concentrated. The residues were diluted with water, and it was extracted with EtOAc (250m¢ X 2times).
The combined organic layer was dried on MgSO,, and the solvent was removed under vacuum to obtain compound
<27-2> (methyl 5-bromo-2-methylbenzoate) (5.34g, 23.3mmol, 99%) as yellow oil.

[0287] 'H NMR (300MHz, CDCl;) § 7.78 (d, J = 8.3 Hz, 1H), 7.49-7.31 (m, 2H), 3.88 (s, 3H), 2.58 (s, 3H).

[27-2] Synthesis of methyl 5-bromo-2-(bromomethyl)benzoate (compound <27-3>)

[0288] To the solution of compound <27-2> (2g, 8.74mmol) dissolved in dichloroethane (45m¢), N-bromosuccinimide
(1.81g, 13.12mmol) and benzoyl peroxide (22mg, 0.087mmol) were added at a room temperature, and it was refluxed
for 7 hours. The reaction mixture was cooled to a room temperature. The residues were purified by silica-gel column
chromatography using EA/Hx (8%) as an eluent to obtain compound <27-3> (methyl 5-bromo-2-(bromomethyl)benzoate)
(2.06g, 6.69mmol, 77%) as a white solid.

[0289] 'H NMR (300 MHz, CDCl3) § 7.84 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 1.9 Hz, 1H), 7.51 (dd, J = 8.4, 2.0 Hz, 1H),
4.90 (s, 2H), 3.94 (s, 3H).

[27-3] methyl 5-bromo-2-formylbenzoate(compound <27-4>)

[0290] To the stirred suspension of an oven-dried 4A molecular sieve in acetonitrile (30m¢), NMO (1.80g, 15.4mmol)
was added. In 5 minutes, compound 3 (2.06g, 6.69mmol) dissolved in acetonitrile (10m¢€) was added. The reaction
mixture was stirred at a room temperature for 1.5 hours, and it was filtered through silica-gel, and it was eluted with
EtOAc and it was concentrated under vacuum to obtain reddish brown oil. The residues were purified by silica-gel column
chromatography using EA/Hx (10%) as an eluent to obtain compound <27-4> (methyl 5-bromo-2-formyl benzoate)
(977mg, 4.02mmol, 60%) as a white solid.
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[0291] 'H NMR (300 MHz, CDCl3) 5 10.61 (s, 1H), 8.06 (d, J = 2.1 Hz, 1H), 7.88 (d, J = 8.3 Hz, 1H), 7.77 (dd, J = 8.3,
2.1 Hz, 1H), 3.98 (s, 3H).

[27-4] Synthesis of methyl (E)-5-bromo-2-(2-methoxyvinyl)benzoate (compound <27-5>)

[0292]

3
f:} ] B, e, aﬂkﬁx
Bro om, b - B, o, - \ﬁlﬂjz
.\g = {:} \% ’\f. 9:} & g .~,,“3§
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{
E T ARTH-T <FTB~d

[0293] To the stirred suspension of (methoxymethyl)triphenylphosphonium chloride (1.06g, 3.09mmol) dissolved in
THF (24m¢)under N, in an ice container, sodium hydride (165mg, 4.12mmol) was added in small portions. The red
solution was stirred at a room temperature for 30 minutes, and then compound <27-4> (500mg, 2.06mmol) dissolved
in THF (6ml) dropwise. The reactants were stirred at a room temperature for 2 hours. The mixture was diluted with water
and it was extracted with EtOAc (50ml). The combined organic layer was washed with salt water, and it was dried on
MgSOQ,, and the solvent was removed under vacuum to obtain dark oil. The crude compound was purified by silica-gel
column chromatography using EtOAc/Hex (30%) as an eluent to obtain compound <27-5> (methyl (E)-5-bromo-2-(2-
methoxyvinyl)benzoate) (348mg, 1.28mmol, 61%) as yellow oil (mixture of about 5 : 1 E / Z isomers).

[0294] Compound <27-5-1>: TH NMR (300 MHz, CDCl3) § 7.76 (d, J = 8.5 Hz, 1H), 7.56 (d, J = 2.0 Hz, 1H), 7.32 (dd,
J=8.5,2.0Hz, 1H), 7.00 (d, = 12.9 Hz, 1H), 6.72 (d, J = 12.9 Hz, 1H), 3.88 (s, 3H), 3.73 (s, 3H).

[0295] Compound <27-5-2> : TH NMR (300 MHz, CDCl5) § 8.25 (d, J = 2.0 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.30 (dd,
J=8.4,2.0Hz, 1H), 6.26 (d, J = 7.3 Hz, 1H), 6.07 (d, J = 7.3 Hz, 1H), 3.87 (s, 3H), 3.80 (s, 3H).

[27-5] Synthesis of methyl (E)-5-(((tert-butoxy carbonyl)amino)methyl)-2-(2-methoxyvinyl)benzoate (compound
<27-6>)

[0296] (Tert-butoxy carbonyl)amino)methyl)trifluoro borate (105mg, 0.443mmol), compound <27-5> (300mg,
1.11mmol), Pd(OAc)2 (12mg, 0.055mmol), SPhos (45mg, 0.111mmol) and potassium carbonate (459mg, 3.32mmol)
were filled to a sealed tube. Then, toluene/H,O was added to the reaction tube, and it was deaerated with N, for 30
minutes. The reaction mixture was stirred at 85°C overnight, and then it was cooled to a room temperature. The produced
mixture was extracted with EtOAc, and the organic layer was combined and it was dried with MgSQO,, and it was filtered.
The solvent was removed under vacuum, and the mixture was purified by silica-gel column chromatography (MPLC)
using EA/Hx (10%) as an eluent to obtain compound <27-6> (methyl (E)-5-(((tert-butoxy carbonyl)amino)methyl)-2-(2-
methoxyvinyl)benzoate) (233mg, 0.725mmol, 65%) as colorless oil.

1H NMR (300 MHz, CDCl3) & 7.86 (d, J = 8.1 Hz, 1H), 7.29 (d, J = 1.7 Hz, 1H), 7.10 (dd, J = 8.1, 1.7 Hz, 1H), 6.98
(d, J = 12.9 Hz, 1H), 6.75 (d, J = 12.9 Hz, 1H), 4.93 (s, 1H), 4.31 (d, J = 6.1 Hz, 2H), 3.88 (s, 3H), 3.72 (s, 3H), 1.46
(s, 9H);

LC/MS (ESI) m/z [M+H]+ : 322.0.

[27-6] Synthesis of (E)-5-(((tert-butoxy carbonyl)amino)methyl)-2-(2-methoxyvinyl)benzoic acid (compound
<27-7>)

[0297] To the solution of compound <27-6> (233mg, 0.725mmol) dissolved in MeOH (1.5m¢), H,O (1.5m¢) and THF
(4.5ml), lithium hydroxide monohydrate (152mg, 3.63mmol) was added at a room temperature and it was stirred at 50
°C overnight. The reaction mixture was concentrated to remove THF and methanol. Subsequently, water (50mL) was
added, and 1N HCI (aqueous) was used to adjust it to pH 3, and it was extracted with EtOAc (50m¢x2times). The
combined organic layer was concentrated under reduced pressure to obtain <27-7> ((E)-5-(((tert-butoxy carbonyl)ami-
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no)methyl)-2-(2-methoxyvinyl)benzoic acid) (232mg, 0.725mmol, quant.) as yellow gel.

1H NMR (300MHz, CDCl,) § 7.99 (d, J = 8.3 Hz, 1H), 7.31 (s, 1H), 7.14 (d, J = 8.0 Hz, 1H), 6.99 (d, J = 12.8 Hz,
1H), 6.81 (d, J = 12.9 Hz, 1H), 5.00 4.83 (m, 1H), 4.33 (s, 2H), 3.73 (s, 3H), 1.47 (s, 9H);
LC/MS (ESI) m/z [M-H]- : 306.0.

[27-7] Synthesis of tert-butyl (E)-(3-((2,6-dioxopiperidin-3-yl)carbamoyl)-4-(2-methoxyvinyl)benzyl)carbamate
(compound <27-8>)

[0298] To the solution of compound <27-7> (223mg, 0.798mmol), 3- aminopiperidine-2,6-dione hydrochloride (239mg,
1.45mmol), EDCI HCI (153mg, 0.798 mmol), and HOBt H,O (108mg, 0.798mmol), dissolved in DMF (10ml), DIPEA
(0.505m¢, 2.90mmol) was added at a room temperature, and the reaction mixture was stirred at a room temperature for
3 hours. The reaction mixture was diluted with water, and it was extracted with EtOAc (50m¢€x2times). the combined
organic layer was dried on MgSO,, and the solvent was removed under vacuum to obtain yellow oil. The crude compound
was purified by silica-gel column chromatography using MeOH/DCM (5%) as an eluent to obtain compound <27-8>
(tert-butyl (E)-(3-((2,6-dioxopiperidin-3-yl)carbamoyl)-4-(2-methoxyvinyl)benzyl)carbamate) (124mg, 0.297mmol, 41%)
as a sky-blue solid.

1H NMR (300 MHz, DMSO-dg) & 10.85 (s, 1H), 8.51 (d, J = 8.4 Hz, 1H), 7.47-7.36 (m, 2H), 7.28 (d, J = 7.7 Hz, 1H),
7.17(d, J = 12.9 Hz, 1H), 7.05 (d, J = 7.9 Hz, 1H), 6.28 (d, J = 12.8 Hz, 1H), 4.78-4.68 (m, 1H), 4.11 (d, J = 6.3 Hz,
2H), 3.65 (s, 3H), 2.81-2.72 (m, 1H), 2.14-1.92 (m, 3H), 1.40 (s, 9H);

LC/MS (ESI) m/z [M+H]+ : 417.9, [M-H]- : 416.0.

[27-8] Synthesis of 3-(7-(aminomethyl)-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione hydrochloride (com-
pound <27-9>)

[0299] To the solution of compound <27-8> (30mg, 0.072mmol) dissolved in 1,4-dioxane (1m¢), 4N HCI mixed with
1,4-dioxane (0.180m¢, 0.720mmol) was added, and it was stirred at a room temperature for 2 hours. Then, the reaction
mixture was stirred under the monowave-assisted condition at 150 °C for 1 hour. The reactants were evaporated. The
residues were purified by silica-gel column chromatography using MeOH/DCM (5%) as an eluent to obtain compound
<27-9> (3-(7-(aminomethyl)-1-oxoisoquinolin-2(1H)-yl)piperidine-2,6-dione hydrochloride) (26mg, 0.072mmol, quant.)
as an ivory solid.

1H NMR (300 MHz, DMSO-dg) & 11.06 (s, 1H), 8.40 (s, 3H), 8.24 (d, J = 8.2 Hz, 1H), 7.74 (s, 1H), 7.61 (d, J = 8.3
Hz, 1H), 7.48 (d, J = 7.3 Hz, 1H), 6.67 (d, J = 7.4 Hz, 1H), 5.62-5.43 (m, 1H), 4.20 (s, 2H), 2.95-2.79 (m, 1H),
2.77-2.58 (m, 2H), 2.13-1.98 (m, 1H);

LC/MS (ESI) m/z [M+H]+ : 286.9, [M-H]- : 284.9.

[27-9] Synthesis of 1-(3-chloro-4-methylphenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-7-
yl)methyl)urea (compound <27-10>)

[0300] To the solution of compound <27-9> (23mg, 0.071mmol) dissolved in THF (0.5m¢), 3-chloro-4-methylphenyl
isocyanate (12mg, 0.071mmol) and TEA (0.020m¢, 0.142mmol) were added at a room temperature, and it was stirred
at 40 °C overnight. The solvent was removed under vacuum, and the mixture was purified by silica-gel column chroma-
tography (MPLC) using MeOH/DCM (6%) as an eluent to obtain <Chemical formula 47> (1-(3-chloro-4-methylphenyl)-
3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquinolin-7-yl)methyl)urea) (18mg, 0.040mmol, 56%) as a white solid.

1H NMR (300 MHz, DMSO-dg) & 11.06 (s, 1H), 8.81 (s, 1H), 8.17 (d, J = 8.3 Hz, 1H), 7.68 (s, 1H), 7.55 (s, 1H),
7.49-7.38 (m, 2H), 7.22-7.12 (m, 2H), 6.84 (t, J = 5.8 Hz, 1H), 6.67 (d, J = 7.4 Hz, 1H), 5.62-5.39 (m, 1H), 4.44 (d,
J = 5.8 Hz, 2H), 2.90-2.78 (m, 1H), 2.67-2.57 (m, 2H), 2.24 (s, 3H), 2.10-1.98 (m, 1H);

LC/MS (ESI) m/z [M+H]+ : 454.9, [M-H]- : 452.8.

[Example 28]

Synthesis of 1-(4-chloro-3-(trifluoromethyl)phenyl)-3-((2-(2,6-dioxopiperidin-3-yl)-1-oxo-1,2-dihydroisoquino-
lin-7-yl)methyl)urea (Chemical formula 48) (not claimed)

[0301] The compound of Chemical formula 48 was prepared according to the preparation method of Example 27.
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[0302] 'H NMR (300 MHz, DMSO-dg) § 11.05 (s, 1H), 9.26 (s, 1H), 8.17 (d, J = 8.3 Hz, 1H), 8.10 (s, 1H), 7.63 (d, J =
9.1 Hz, 1H), 7.56 (d, J = 6.4 Hz, 2H), 7.44 (dd, J = 15.5, 7.9 Hz, 2H), 7.04 (s,1H), 6.67 (d, J = 7.4 Hz, 1H), 5.60-5.42 (m
1H), 4.46 (d, J = 5.9 Hz, 2H), 2.88-2.78 (m, 1H), 2.74-2.59 (m, 2H), 2.12-1.94 (m, 1H).
[Example 29]

Synthesis of 1-(3-chloro-4-methoxyphenyl)-3-((2-(2,6-dioxopiperidin-3-yr)-1-oxo-1,2-dihydroisoquinolin-7-
yl)methyl)urea (Chemical formula 49) (not claimed)

[0303] The compound of Chemical formula 49 was prepared according to the preparation method of Example 27.
[0304] 'H NMR (300 MHz, DMSO-dg) § 11.05 (s, 1H), 8.70 (s, 1H), 8.17 (d, J = 8.6 Hz, 1H), 7.65 (s,1H), 7.55 (s, 1H),
7.49-7.37 (m, 2H), 7.26-7.18 (m, 1H), 7.04 (d, J = 8.7 Hz, 1H), 6.81 (s, 1H), 6.67 (d, J = 7.0Hz, 1H), 5.61-5.40 (m, 1H),
4.44 (s, 2H), 3.79 (s, 3H), 2.93-2.78 (m, 1H), 2.76-2.63 (m, 2H), 2.10-1.93 (m, 1H).

[Example 30]

Synthesis of 3-(5-hydroxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 57)

[0305]
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[30-1] Step 1 reaction

[0306] The mixed solution of 2-hydroxy-6-nitrobenzoic acid (100mg, 0.55mmol), 2-aminoglutaimide hydrochloride
(180mg, 1.1mmol), EDCI-HCI (116mg, 0.605mmol), HOBt (93mg, 0.605mmol), and DIEA (0.4m¢, 2.2mmol) was stirred
at a room temperature for 30 minutes. The reactants were separated through water and ethyl acetate, and then the
organic layer was washed with salt water, and the remained water was dried by anhydrous magnesium sulfate and it
was concentrated under reduced pressure, and then was separated and purified by column chromatography to obtain
compound <30-1> (41mg, 25%).

[0307] 'H NMR (300 MHz, DMSO-dg) 5 10.85 (s, 1H), 8.83 (d, J = 7.3 Hz, 1H), 7.50-7.41 (m, 2H), 7.23 (dd, J = 7.6,
1.6 Hz, 1H), 4.78-4.70 (m, 1H), 2.79-2.68 (m, 1H), 2.59-2.54 (m, 1H), 2.14-2.09 (m, 1H), 1.96-1.85 (m, 1H).

[30-2] Step 2 reaction

[0308] After dissolving compound <30-1> (34mg) in the mixed solution of methanol/dimethylformamide (5/1) (6m¢),
it was reacted under 10% Pd/C (15mg) and hydrogen at a room temperature for 2 hours. The reactants were filtered by
Celite, and then the filtrates were concentrated to obtain desired JYR-17-187 (22mg, 70%, white solid).

[0309] 'H NMR (500 MHz, DMSO-dg) § 10.88 (s, 1H), 10.55 (s, 2H), 8.98 (s, 1H), 6.89 (t, J = 8.0 Hz, 1H), 6.62 (s,
2H), 6.17 (d, J =8.1 Hz, 1H), 6.04 (d, J = 7.8 Hz, 1H), 4.72-4.67 (m, 2H), 2.79-2.72 (m, 1H), 2.55-2.53 (m, 1H), 2.20-2.15
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(m, 1H), 2.03-1.95 (m, 1H).
[30-3] Step 3 reaction

[0310] After dissolving compound <30-2> (20mg, 0.076mmol) in acetic acid (2m¢), sodium nitrite (9mg, 0.13mmol)
was added, and then it was stirred at a room temperature for 1 hour. The reactants were separated through water and
ethyl acetate, and then the organic layer was washed with salt water, and the remained water was dried by anhydrous
magnesium sulfate and it was concentrated under reduced pressure, and then was separated and purified by column
chromatography to obtain the compound of Chemical formula 57 (2.7mg, 13%, ivory solid).

[0311] 'H NMR (500 MHz, DMSO-dg) § 11.24 (s, 1H), 10.85 (s, 1H), 8.00 (t, J = 8.2 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H),
7.35(d, J = 8.3 Hz, 1H), 5.99-5.95 (m, 1H), 3.01-2.93 (m, 1H), 2.74-2.65 (m, 2H), 2.33-2.28 (m, 1H).

[Example 31]

Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl pivalate (Chemical
formula 58)

[0312]

G

ﬁ/n\gmgi

Gyl

DBF, ot 20 min

[0313] Atfter dissolving 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (20mg, 0.066mmol) and
cesium carbonate (30mg, 0.099mmol) in dimethylforamide, chloromethyl pivalate (0.014ml, 0.099mmol) was added,
and it was stirred at a room temperature for 20 minutes. The reaction for reactants was completed by adding water, and
it was extracted with ethyl acetate. The organic layer was washed with salt water and the remained water was dried by
anhydrous magnesium sulfate and it was concentrated under reduced pressure, and then was separated and purified
by column chromatography to obtain the targeted compound of Chemical formula 58.

[0314] 'H NMR (300 MHz, CDCl3) § 7.65 (t, J = 8.0 Hz, 1H), 7.37 (dd, J = 7.8, 0.9 Hz, 1H), 6.88 (dd, J = 8.3, 0.9 Hz,
1H), 6.14 (s, 2H), 5.88 (s, 2H), 5.82-5.74 (m, 1H), 3.17-2.87 (m, 3H), 2.45-2.32 (m, 1H), 1.21 (s, 9H).

[Example 32]

Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl-2,6-dioxopiperidin-1-yl)methyl benzoate (Chemi-
cal formula 59)

[0315]
o
s 07
e

0 o N
NH, O ““7¢" o
B " 8003 N O, e

S M L e o ; o - S ,

ﬁ P N"»& R, 11, 20 min O 5

[0316] By the same method as the method of Example 31, except for using chloromethyl benzoate instead of chlo-
romethyl pivalate, the compound of Chemical formula 59 was synthesized (17mg, 63%).
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[0317] 'H NMR (300 MHz, Chloroform-d) & 8.06-7.99 (m, 2H), 7.62 (t, J = 8.0 Hz, 1H), 7.59-7.52 (m, 1H), 7.46-7.39
(m, 2H), 7.34 (dd, J = 7.8, 0.9 Hz, 1H), 6.85 (dd, J = 8.3, 0.9 Hz, 1H), 6.19-6.03 (m, 4H), 5.83-5.74 (m, 1H), 3.19-2.85
(m, 3H), 2.45-2.33 (m, 1H).
[Example 33]

Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl-2,6-dioxopiperidin-1-yl)methyl piperidine-4-car-
boxylate hydrochloride (Chemical formula 60)

[0318]

s igie'
NBoo

600 Wz &

Sinplalts

NH “‘\./
& DRF, i, 20 min

NBQC

Ml

O
NH, O NH
4 M MO ind 4-dioxang _ -
:

DOM. 1, T h

[33-1] Step 1 reaction

[0319] By the same method as the method of Example 31, except for using 1-(tert-butyl)-4-(chloromethyl)piperidine-
1,4-dicarboxylate instead of chloromethyl pivalate, the compound was synthesized (16mg, 51%, yellow solid).

[0320] 'H NMR (300 MHz, CDCl3) § 7.65 (t, J = 8.0 Hz, 1H), 7.36 (dd, J = 7.8, 0.9 Hz, 1H), 6.88 (dd, J = 8.3, 0.9 Hz,
1H), 6.17 (s, 2H), 5.90 (s, 2H), 5.79-5.70 (m, 1H), 4.01 (d, J = 13.4 Hz, 2H), 3.17-3.06 (m, 1H), 2.93 (d, J = 3.6 Hz, 1H),
2.85 (t, J = 13.0 Hz, 2H), 2.54-2.35 (m, 2H), 1.88 (d, J = 13.0 Hz, 2H), 1.74-1.64 (m, 2H), 1.47 (s, 9H).

[33-2] Step 2 reaction

[0321] Atfterdissolving the compound obtained in Step 1 in dichloromethane, 4N HCI 1,4-dioxene solution was added,
and it was stirred at a room temperature for 1 hour. The reactants were concentrated to obtain the targeted compound
of Chemical formula 60 (80%).

[0322] 'H NMR (300 MHz, CDCly) § 7.63 (t, J = 8.0Hz, 1H), 7.37-7.33 (m, 1H), 6.89-6.81 (m, 1H), 6.14 (s, 2H), 5.87
(s, 2H), 5.78-5.72 (m, 1H), 3.82-3.58 (m, 1H), 3.19-3.01 (m, 3H), 2.99-2.82 (m, 2H), 2.70-2.57 (m, 2H), 2.55-2.29 (m,
2H), 1.89 (d, J = 13.3 Hz, 2H), 1.75-1.55 (m, 2H).

[Example 34]
Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl D-prolinate hydro-

chloride (Chemical formula 61) and 2-((3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-
yl)methyl) 1-(tert-butyl) (2R)-pyrrolidine-1,2-dicarboxylate (Chemical formula 64)

[0323]
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[34-1] Step 1 reaction

[0324] Bythe same method asthe method of Example 31, exceptfor using 1-(tert-butyl)2-(chloromethyl)(R)-pyrrolidine-
1,2-dicarboxylate instead of chloromethyl pivalate, the compound of Chemical formula 64 was synthesized.

[0325] 'H NMR (300 MHz, CDCl;) 5 7.66 (t, J = 8.0 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 6.89 (d, J = 8.2 Hz, 1H), 6.15
(s, 2H), 5.93 (s, 1H), 5.80-5.69 (m, 1H), 3.15-2.85 (m, 4H), 2.38 (d, J = 6.6 Hz, 1H), 2.23-1.99 (m, 1H), 1.91 (dd, J =
13.5, 7.1 Hz, 1H), 1.84-1.78 (m, 3H).

[34-2] Step 2 reaction

[0326] After dissolving the compound obtained in the step 1 in dichloromethane, 4N HCI 1,4-dioxene solution was
added, and it was stirred at a room temperature for 1 hour. The reactants were concentrated to obtain the targeted
compound of Chemical formula 61.

[0327] 'H NMR (300 MHz, CDCl3) § 7.66 (t, J = 8.0 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 6.89 (d, J = 8.2 Hz, 1H), 6.15
(s, 2H), 5.93 (s, 1H), 5.80-5.69 (m, 1H), 3.15-2.85 (m, 4H), 2.38 (d, J = 6.6 Hz, 1H), 2.23-1.99 (m, 1H), 1.91 (dd, J =
13.5, 7.1 Hz, 1H), 1.84-1.78 (m, 3H).

[Example 35]

Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl L-isoleucinate hy-
drochloride (Chemical formula 62)

[0328]
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[35-1] Step 1 reaction

[0329] By the same method as the method of Example 31, except for using (tert-butoxy carbonyl)-D-isoleucinate
instead of chloromethyl pivalate, the compound was synthesized.

[35-2] Step 2 reaction

[0330] After dissolving the compound obtained in the step 1 in dichloromethane, 4N HCI 1,4-dioxene solution was
added, and it was stirred at a room temperature for 1 hour. The reactants were concentrated to obtain the targeted
compound of Chemical formula 62.

[0331] 'H NMR (300 MHz, Chloroform-d) § 7.69-7.61 (m, 1H), 7.36 (d, J = 7.8 Hz, 1H), 6.88 (d, J = 8.3 Hz, 1H), 6.16
(s, 2H), 5.92 (s, 2H), 5.83-5.71 (m, 1H), 3.37 (d, J = 5.0 Hz, 1H), 3.18-2.82 (m, 3H), 2.48-2.30 (m, 1H), 1.54-1.38 (m,
1H), 1.27-1.08 (m, 2H), 0.95 (d, J = 6.8 Hz, 2H), 0.94-0.85 (m, 4H).

[Example 36]

Synthesis of (3-(5-amino-4-oxobenzo[d][1,2,31triazin-3(4H)-y)-2,6-dioxooioeridin-1-yl)methyl butyrate (Chemi-

cal formula 63)

[0332]

0
Wﬁ“ﬁzmm
a0y

D
DMF, 1, 20 min |

[0333] By the same method as the method of Example 31, except for using chloromethyl butyrate instead of chlo-
romethyl pivalate, the compound of Chemical formula 63 was synthesized (44%, yellow solid).

[0334] 'H NMR (300 MHz, CDCl;) § 7.62 (t, J = 8.1 Hz, 1H), 7.37-7.31 (m, 1H), 6.89-6.82 (m, 1H), 6.14 (s, 2H), 5.86
(d, J =2.2 Hz, 2H), 5.81-5.71 (m, 1H), 3.16-3.03 (m, 1H), 2.98-2.86 (m, 2H), 2.44-2.33 (m, 1H), 2.29 (t, J = 7.4 Hz, 2H),
1.71-1.63 (m, 2H), 0.93 (t, J = 7.4 Hz, 3H).
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[Example 37]

Synthesis of 3-(6-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione (Chemical formula 65)

[0335] The compound of Chemical formula 65 was prepared according to the preparation method of Example 7.
[0336] 'H NMR (500 MHz, Methanol-d,) & 7.88 (d, J = 10.0 Hz, 1H), 7.30-7.28 (m, 2H), 5.87 (m, 1H), 3.02-2.79 (m,
3H), 2.39-2.32 (m, 1H).

[Test example 1]

Evaluation of substrate proteolytic activity against CRBN

[0337] In order to confirm whether the compound of the present disclosure could inhibit the function of CRBN by
specifically binding to CRBN (celebron), the effect of the present compound on the proteolytic activity of Ikaros/Aiolos
protein (Nat Struct Mol Biol. 2014 Sep;21(9):803-9) or GSPT1 protein (Nature 535, 252257 (14 July 2016)), degraded
by CRBN protein when binding to thalidomide and its derivative, was investigated.

[0338] Pomalidomide or CC-885 compound which inhibited the function by binding to CRBN was used as a positive
control group.

[0339] To evaluate the degradative activity of Ikaros/Aiolos protein or GSPT1 protein of the compound according to
the present disclosure, an experiment was conducted as follows.

[0340] 5 x 105 OCI-LY3 cells were seeded on a 12-well plate, and then each compound was treated to each well in
a defined concentration. In 6 hours or 24 hours, cell lysates were collected using TBSN buffer. The proteolytic activity
of lkaros/Aiolos protein was evaluated using an antibody against Aiolos protein, and the proteolytic activity of GSPT1
was evaluated by western blot using an antibody against GSPT1 protein, and for this, the same amount of protein was
loaded on each well of 4-15% gradient gel and then after electrophoresis, the protein was transferred to PVDF membrane,
and the primary antibody against each protein was bound. After that, the secondary antibody in which HRP was attached
was bound, and it was developed using HRP substrate.

[0341] As aresult, as shown in FIG. 1, it could be seen that when treating the compound of the present disclosure,
Ikaros/Aiolos protein was degraded in a concentration dependent manner, compared to the group treated with the
negative control group, DMSO, and it tended to be similar to the positive control group, pomalidomide.

[0342] In addition, as shown in FIG. 2, as a result of treating for 6 hours or 24 hours, respectively, in the OCI-LY3 cell
line, it could be confirmed that the compound of the present disclosure facilitated the degradation of GSPT1 protein and
Aiolos protein.

[Test example 2]

Cytotoxicity experiment

[0343] In order to confirm the effect of the compound of the present disclosure on cancer cells and normal cells, the
cytotoxicity experiment was conducted as follows.

[0344] After seeding NCI-H929 cells on a 96-well plate so as to be 10,000 cells per each well, each compound was
treated in a predetermined concentration. In 72 hours, WST-1 reagent was added, and in 1 hour, the absorbance was
measured at 450nm using spectramax spectrophotometer to measure the degree of cell death. Using the measured
value, ICgq was calculated with graphpad prism program, and this was shown in Table 1.

[Table 1]
Compound number Cyt.o.toxmty Compound number Cyt.o.toxmlty
activity activity
Compound of Chemical formula 7 A Compound of Chemical formula 30 | C
Compound of Chemical formula 8 B Compoynd of Chemical formula 31 C
(not claimed)
Compound of Chemical formula 9 C Compound of Chemical formula 37 | A
Compound of Chemical formula 11 | B Compound of Chemical formula 38 | A
Compound of Chemical formula 12 | C Compound of Chemical formula 56 | C
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(continued)
Compound number ;)é/ttisitt(;xicity Compound number gglt:s:t(; xicity
Compound of Chemical formula 19 | C Compound of Chemical formula 57 | A
Compound of Chemical formula20 | C Compound of Chemical formula 58 | A
Compound of Chemical formula21 | C Compound of Chemical formula 59 | A
Compound of Chemical formula23 | C Compound of Chemical formula 60 | A
&ZTZZ?;:dO)f Chemical formula 24 C Compound of Chemical formula 61 | A
Compound of Chemical formula25 | B Compound of Chemical formula 62 | A
Compound of Chemical formula26 | C Compound of Chemical formula 63
Compound of Chemical formula27 | C Compound of Chemical formula 65 | C
Compound of Chemical formula29 | C

* |Cy, value - A: <1uM, B: 1-10pM, C: 10-50M, D: >50uM

[0345] As aresult, as shown in Table 1, it could be seen that the compounds of the present disclosure had sufficient
cytotoxicity in the tumor cell, NCI-H929.

[0346] In particular, it could be confirmed that Compounds 7~9, 11, 12, 19~21, 23, 25~27, 29, 30, 37, 38, 56~63 and
65 as triazine derivative compounds, wherein X is N in the Chemical formula 1 of the present disclosure had the excellent
cytotoxicity activity against cancer cells, compared to Compounds 24 and 31 (not claimed), as pyridine derivative com-
pounds wherein X is C.

Claims

1. A compound represented by the following Chemical formula 1:

[Chemical formula 1]

or its pharmaceutically acceptable salt,

in the Chemical formula 1,

X is nitrogen (N), and

R¢ or R, is each independently any one selected from the group consisting of hydrogen, hydroxy, halogen,
cyano, amino, nitro, -NRgRg, -N(SO5)R;, -CONR5Rg, -ORs5, -SRg, -SO,R5, - SO,NR5Rg, -CR5Rg, -CR5NRgR5,
-P(O)(OR;)Rg, -P(0)R5R;, -OP(O)(OR5)Rg, -OP(0)R5Rg, -CF3, - NR;SO,NR5Rg, -CONR;CORg, -NR5C(=N-
CN)NRgRg, -C(=N-CN)NR;5Rg, -NR5C(=N-CN)Rg, - NR5C(=C-NO,)NR5Rg, -SO,NR;CORg, -CO,R5, -C(C=N-
OR;)Rg, -CR5=CRgRg, -CCR5, - S(C=0)(C=N-R;5)Rg, -SF5, -OCF3, -NHCOR;, unsubstituted or substituted
C4-C1p linear or branched alkyl, unsubstituted or substituted C4-C,q linear or branched alkenyl, unsubstituted
or substituted C4-C,q linear or branched alkynyl, unsubstituted or substituted C4-Cglinear or branched alkoxy,
unsubstituted or substituted C5-Cqycycloalkyl, unsubstituted or substituted C5-C, heterocycloalkyl comprising
one or more heteroatoms selected from the group consisting of N, O and S, unsubstituted or substituted
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C5-C,gcycloalkenyl, unsubstituted or substituted C5-C, heterocycloalkenyl comprising one or more heter-
oatoms selected from the group consisting of N, O and S, unsubstituted or substituted Cg-C 4aryl, unsubstituted
or substituted Cg-Cojarylalkyl, unsubstituted or substituted C4-C 4,4 heteroaryl comprising one or more heter-
oatoms selected from the group consisting of N, O and S, and

Rj is any one selected from the group consisting of hydrogen, deuterium or unsubstituted or substituted
C4-C,glinear or branched alkyl, and

R, is any one selected from the group consisting of hydrogen, -(CH,),,OCORg or unsubstituted or substituted
C4-C1p linear or branched alkyl, and

R5 to Rg are each independently any one selected from the group consisting of hydrogen, unsubstituted or
substituted amino, unsubstituted or substituted C4-C,q linear or branched alkyl, unsubstituted or substituted
C4-C,glinear or branched alkenyl, unsubstituted or substituted C4-C, linear or branched alkynyl unsubstituted
or substituted C5-C,, cycloalkyl, unsubstituted or substituted C5-C, heterocycloalkyl comprising one or more
heteroatoms selected from the group consisting of N, O and S, unsubstituted or substituted C¢-C4 aryl or
unsubstituted or substituted C4-C44 heteroaryl comprising one or more heteroatoms selected from the group
consisting of N, O and S, and

nis an integer of 1 to 5.

2. The compound or its pharmaceutically acceptable salt according to claim 1,

wherein in the Chemical formula 1,

R¢ or R, is each independently any one selected from the group consisting of hydrogen, hydroxy, halogen,
cyano, amino, nitro, -CHs, -OCF5, -OCHj3, -NHCOCHS3;, -COOH, - CONH,, -CONHCHj; or -NHCOCgH;, and
R, is any one selected from the group consisting of

/\‘\l //\NH HN—’ NH
E/ 0O J o } | o ‘1;\\/ J 2
. \/O\(k\ e - o \(K\\/l ~ “TJ\" \/O\ \‘f/ "‘\/ I
& O ’ 9] ’ O , o i
BocN~-\
>
s
\,/O\F//\\/ x/Q 5» ’
0 o
or

The compound or its pharmaceutically acceptable salt according to claim 1 or 2, wherein the compound of Chemical
formula 1 is selected from the group consisting of 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-
dione, 3-(5-fluoro-4-oxobenzo[d] [1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(5-nitro-4-oxobenzo[d][1,2,3]triazin-
3(4H)-yl)piperidine-2,6-dione, 3-(5-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(5-methyl-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione,  3-(6-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperid-
ine-2,6-dione, 3-(6-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(6-iodo-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(8-bromo-6-methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperid-
ine-2,6-dione, 3-(2,6-dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-6-carbonitrile, 3-(5-iodo-4-ox-
obenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(4-ox0-6-(trifluoromethoxy)benzo[d][1,2,3]triazin-
3(4H)-yl)piperidine-2,6-dione, 3-(6-methoxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, N-(3-(2,6-di-
oxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)acetamide,  3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-
3(4H)-yl)piperidine-2,6-dione, 3-(8-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, N-(3-(2,6-diox-
opiperidin-3-yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)acetamide, 3-(4-oxobenzo[d][1,2,3]triazin-
3(4H)-yl)piperidine-2,6-dione, 3-(7-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(6-nitro-4-ox-
obenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, 3-(7-amino-4-oxobenzo[d] [1,2,3]triazin-3(4H)-yl)piperidine-
2,6-dione, 3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d] [1,2,3]triazin-5-carboxylic acid, 3-(5-amino-4-ox-
obenzo[d][1,2,3]triazin-3(4H)-yl)-3-methylpiperidine-2,6-dione,  3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydroben-
zo[d][1,2,3]triazin-5-carboxamide, 3-(2,6-dioxopiperidin-3-yl)-N-methyl-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-
carboxamide, N-(3-(2,6-dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)benzamide, 3-(5-hydroxy-
4-oxobenzo[d] [1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-di-
oxopiperidin-1-yl)methyl pivalate, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl
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benzoate, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl piperidine-4-carboxy-
late hydrochloride, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl D-prolinate hy-
drochloride, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl L-isoleucinate hydro-
chloride, (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl butyrate, 2-((3-(5-amino-
4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl) 1-(tert-butyl) (2R)-pyrrolidine-1,2-dicarboxy-
late and 3-(6-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidine-2,6-dione.

4. A method comprising
(a) reacting the compound represented by the following Chemical formula 2 with the compound represented
by the following Chemical formula 3 to prepare a compound represented by the following Chemical formula4; and

(b) reacting the compound represented by the following Chemical formula 4 with NaNO, to prepare the compound
represented by the following Chemical formula 5,

[Chemical formula 2]

O

S /H‘“om
T
Rz . ?"‘Hi&‘

[Chemical formula 3]

7 #0
A NH

[Chemical formula 5]
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in the Chemical formula 2,
R or R, are each independently any one selected from the group consisting of hydrogen, hydroxy, halogen, cyano,
amino, nitro, -CH5, -OCF3, -OCH3, -NHCOCH,, -COOH, - CONH,, -CONHCH; or -NHCOCgH5.

A pharmaceutical composition for use in preventing or treating leprosy, chronic graft versus host disease, an inflam-
matory disease, or cancer, comprising the compound or its pharmaceutically acceptable salt of any one of claims
1, 2 and 3 as an active ingredient.

The pharmaceutical composition for use in preventing or treating leprosy, chronic graft versus host disease, an
inflammatory disease, or cancer according to claim 5,

wherein the cancer is selected from the group consisting of breast cancer, colorectal cancer, lung cancer, small cell
lung cancer, gastric cancer, liver cancer, blood cancer, bone cancer, pancreatic cancer, skin cancer, head or neck
cancer, skin or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, anal region cancer, colon
cancer, breast cancer, fallopian tube carcinoma, endometrial cancer, cervical cancer, vaginal cancer, vulva cancer,
Hodgkin disease, esophageal cancer, small intestine cancer, endocrine gland cancer, thyroid cancer, parathyroid
cancer, adrenal cancer, soft tissue sarcoma, urethral cancer, penile cancer, prostate cancer, chronic or acute leuke-
mia, lymphocytic lymphoma, bladder cancer, kidney or ureteral cancer, renal cell carcinoma, renal pelvic carcinoma,
CNS tumor, primary CNS lymphoma, spinal cord tumor, brainstem glioma and pituitary adenoma.

Patentanspriiche

1.

Eine Verbindung, dargestellt durch die folgende chemische Formel 1:

[Chemische Formel 1]

oder ihr pharmazeutisch akzeptables Salz,

wobei, in der chemischen Formel 1,

X Stickstoff (N) ist, und

R oder R, jeweils unabhangig voneinander ausgewahlt sind aus der Gruppe, bestehend aus Wasserstoff,
Hydroxy, Halogen, Cyano, Amino, Nitro, -NRsRg, -N(SO;)R7, -CONR5Rg, -ORs, -SR5, -SO5Rs5, -SO,NR5Rg.
-CR5R5, -CR5NRgR;, -P(O)(ORg)Rg, -P(O)R5Rg, -OP(O)(OR;5)Rg, -OP(O)R5Rg, -CF3, -NR5SO,NRgRg,
-CONR5CORg, -NR5C(=N-CN)NRgRg, -C(=N-CN)NRgRg -NRsC(=N-CN)Rg, -NRzC(=C-NO,)NRgRg,
-SO,NR5CORg, -CO,R5, -C(C=N-OR5)Rg, -CR5=CRgRg, -CCRj5, -S(C=0)(C=N-R5)Rg, -SF5, -OCF3, -NHCORg,
unsubstituiertes oder substituiertes lineares oder verzweigtes C4-Co-Alkyl, unsubstituiertes oder substituiertes
lineares oder verzweigtes C4-C;o-Alkenyl, unsubstituiertes oder substituiertes lineares oder verzweigtes
C4-C4o-Alkinyl, unsubstituiertes oder substituiertes lineares oder verzweigtes C{-Co-Alkoxy, unsubstituiertes
oder substituiertes C5-C(-Cycloalkyl, unsubstituiertes oder substituiertes C5-C,-Heterocycloalkyl, das ein oder

60



10

15

20

25

30

35

40

45

50

55

EP 3 623 366 B9

mehrere Heteroatome enthalt, die aus der Gruppe ausgewahlt sind, bestehend aus N, O und S, unsubstituiertes
oder substituiertes C5-C4y-Cycloalkenyl, unsubstituiertes oder substituiertes C5-C4o-Heterocycloalkenyl, um-
fassend ein oder mehrere Heteroatome, ausgewahlt aus der Gruppe, bestehend aus N, O und S, unsubstituiertes
oder substituiertes Cg-C4-Aryl, unsubstituiertes oder substituiertes Cg-Co4-Arylalkyl, unsubstituiertes oder sub-
stituiertes Cg-C44-Heteroaryl, umfassend ein oder mehrere Heteroatome, ausgewahlt aus der Gruppe, beste-
hend aus N, O und S, und

Rj; ein beliebiges Element ist, ausgewahlt aus der Gruppe, bestehend aus Wasserstoff, Deuterium oder un-
substituiertem oder substituiertem, linearen oder verzweigten C4-C,4-Alkyl, und

R4 ausgewahlt ist aus der Gruppe bestehend aus Wasserstoff, -(CH,),O0CORg oder unsubstituiertem oder
substituiertem linearen oder verzweigten C4-C44-Alkyl, und

Ry bis Rg jeweils unabhéngig voneinander ausgewahlt sind aus der Gruppe, bestehend aus Wasserstoff, un-
substituiertem oder substituiertem Amino, unsubstituiertem oder substituiertem linearen oder verzweigten
C4-C,o-Alkyl, unsubstituiertem oder substituiertem linearen oder verzweigten C4-C,4-Alkenyl, unsubstituiertem
oder substituiertem, linearen oder verzweigten C4-C4-Alkinyl, unsubstituiertem oder substituiertem C5-C,-Cy-
cloalkyl, unsubstituiertem oder substituiertem Cs-C,-Heterocycloalkyl, das ein oder mehrere Heteroatome
enthalt, die aus der Gruppe ausgewabhlt sind, bestehend aus N, O und S, unsubstituiertem oder substituiertem
Cg-C4-Aryl oder unsubstituiertem oder substituiertem C4-C4-Heteroaryl, das ein oder mehrere Heteroatome
enthalt, die aus der Gruppe ausgewahlt sind, die aus N, O und S besteht, und

n eine ganze Zahl von 1 bis 5 ist.

2. Verbindung oder ihr pharmazeutisch akzeptables Salz nach Anspruch 1,

wobei, in der chemischen Formel 1,

R, oder R, jeweils unabhéngig voneinander ausgewahlt sind aus der Gruppe, bestehend aus Wasserstoff,
Hydroxy, Halogen, Cyano, Amino, Nitro, -CHs, -OCF3, -OCH3, -NHCOCHS3, -COOH, -CONH,, -CONHCH3 oder
-NHCOCgH5, und

R4 eine beliebige Gruppe ist, ausgewahlt aus der Gruppe, bestehend aus

\/O\FH< \/O\ﬂ/ A \/O\{r"t\\) \/O\““J \/O\NJ\:/‘\
8 ‘ 0 , O , : s

O 3

Bccrﬁ N,
O~ \/O\”\v‘ e
- O
oder

Verbindung oder ihr pharmazeutisch akzeptables Salz nach Anspruch 1 oder 2,

wobei die Verbindung der chemischen Formel 1 ausgewahlt ist aus der Gruppe, bestehend aus 3-(5-Amino-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion,  3-(5-Fluoro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-
2,6-dion, 3-(5-Nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(5-Chloro-4-oxobenzo[d][1,2,3]tria-
zin-3(4H)-yl)piperidin-2,6-dion, 3-(5-Methyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(6-Chloro-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion,  3-(6-Bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-
2,6-dion, 3-(6-lodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(8-Bromo-6-methyl-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(2,6-Dioxopiperidin-3-yl)-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-
6-carbonitril, 3-(5-lodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(4-Oxo0-6-(trifluormethoxy)ben-
zo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(6-Methoxy-4-oxobenzo[d] [1,2,3]triazin-3(4H)-yl)piperidin-2,6-di-
on, N-(3-(2,6-Dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)acetamid,  3-(8-Nitro-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(8-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion,
N-(3-(2,6-Dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-6-yl)acetamid, 3-(4-Oxobenzo[d][1,2,3]tria-
zin-3(4H)-yl)piperidin-2,6-dion, 3-(7-Nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(6-Nitro-4-oxo-
benzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, 3-(7-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-di-
on, 3-(2,6-Dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxylsdure, 3-(5-Amino-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)-3-methylpiperidin-2,6-dion, 3-(2,6-Dioxopiperidin-3-yl)-4-oxo-3,4-dihydroben-
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zo[d][1,2,3]triazin-5-carboxamid,  3-(2,6-Dioxopiperidin-3-yl)-N-methyl-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-
carboxamid, N-(3-(2,6-Dioxopiperidin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)benzamid, 3-(5-Hydroxy-4-
oxobenzo[d] [1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion, (3-(5-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxo-
piperidin-1-yl)methylpivalat, (3-(5-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methylben-
zoat, (3-(5-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methylpiperidin-4-carboxylat-Hy-
drochlorid, (3-(5-Amino-4-oxobenzo[d] [1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl-D-prolinat-Hydrochlo-
rid, (3-(5-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl-L-isoleucinat-Hydrochlorid,
(3-(5-Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methylbutyrat, 2-((3-(5-Amino-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopiperidin-1-yl)methyl) 1-(tert.-butyl) (2R)-pyrrolidin-1,2-dicarboxylat und 3-(6-
Amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)piperidin-2,6-dion.

Ein Verfahren, umfassend

(a) Umsetzen der durch die folgende chemische Formel 2 dargestellten Verbindung mit der durch die folgende
chemische Formel 3 dargestellten Verbindung zur Herstellung einer durch die folgende chemische Formel 4
dargestellten Verbindung; und

(b) Umsetzen der durch die folgende chemische Formel 4 dargestellten Verbindung mit NaNO,, zur Herstellung
der durch die folgende chemische Formel 5 dargestellten Verbindung.

[Chemische Formel 2]

[Chemische Formel 3]

A
| NH

H;gﬁ/\{

[Chemische Formel 4]
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wobei, in der chemischen Formel 2,
R, oder R, jeweils unabhangig voneinander ausgewahlt sind aus der Gruppe bestehend aus Wasserstoff, Hydroxy,
Halogen, Cyano, Amino, Nitro, -CH,, -OCF 3, -OCH,3, -NHCOCH;, -COOH, -CONH,, -CONHCH4 oder -NHCOCgH;.

5. Eine pharmazeutische Zusammensetzung zur Vorbeugung oder Behandlung von Lepra, chronischer Transplantat-
gegen-Wirt-Krankheit, einer entziindlichen Krankheit oder Krebs, umfassend die Verbindung oder ihr pharmazeu-
tisch vertragliches Salz nach einem der Anspriiche 1, 2 und 3 als aktiven Bestandteil.

6. Pharmazeutische Zusammensetzung zur Vorbeugung oder Behandlung von Lepra, chronischer Transplantat-ge-
gen-Wirt-Krankheit, einer entziindlichen Krankheit oder Krebs nach Anspruch 5,
wobei der Krebs ausgewahlt ist aus der Gruppe, bestehend aus Brustkrebs, kolorektalem Krebs, Lungenkrebs,
kleinzelligem Lungenkrebs, Magenkrebs, Leberkrebs, Blutkrebs, Knochenkrebs, Bauchspeicheldriisenkrebs, Haut-
krebs, Kopf- oder Halskrebs, Haut- oder intraokularem Melanom, Gebarmutterkrebs, Eierstockkrebs, Rektalkrebs,
Krebs im Analbereich, Dickdarmkrebs, Brustkrebs, Eileiterkarzinom, Endometriumkrebs, Gebarmutterhalskrebs,
Vaginalkrebs, Vulvakrebs, Morbus Hodgkin, Speiserdhrenkrebs, Diinndarmkrebs, Krebs der endokrinen Driisen,
Schilddriisenkrebs, Nebenschilddriisenkrebs, Nebennierenkrebs, Weichteilsarkom, Harnréhrenkrebs, Peniskrebs,
Prostatakrebs, chronischer oder akuter Leukdmie, Lymphozyten-Lymphom, Blasenkrebs, Nieren- oder Harnleiter-
krebs, Nierenzellkarzinom, Nierenbeckenkarzinom, ZNS-Tumor, primdrem ZNS-Lymphom, Rickenmarkstumor,
Hirnstamm-Gliom und Hypophysen-Adenom.

Revendications

1. Composé représenté par la Formule chimique 1 suivante :

[Formule chimique 1]

ou son sel pharmaceutiquement acceptable,
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dans la Formule chimique 1,

X est 'azote (N), et

R ou R, sont chacun indépendamment un membre quelconque choisi dans le groupe constitué par un hydro-
géne, hydroxy, halogéno, cyano, amino, nitro, -NRgRg, -N(SO,)R;, -CONRgRg, -ORg, -SRs, -SO5Rs5,
-SO,NRgR5, -CRsRg, -CRgNRgR7, -P(O)(OR5)Rg, -P(O)RsRg, -OP(O)(OR;5)Rg, -OP(O)RsRg, -CFj,
-NR5SO,NR5Rg, -CONR5CORg, -NR5C(=N-CN)NRgRg, -C(=N-CN)NRsRg, -NR5C(=N-CN)Rg, -NRsC(=C-
NO,)NR5R;, -SO,NR5CORg, -CO,R;5, -C(C=N-OR;)Rg, -CR5=CRgR5, -CCR;, -S(C=0)(C=N-R;5)R;s, -SFs,
-OCF3, -NHCORg, alkyle en C4-C, linéaire ou ramifié non substitué ou substitué, alcényle en C4-C, linéaire
ou ramifié non substitué ou substitué, alcynyle en C4-C, linéaire ou ramifié non substitué ou substitué, alcoxy
en C4-Cy linéaire ou ramifié non substitué ou substitué, cycloalkyle en C5-C4y non substitué ou substitué,
hétérocycloalkyle en C5-C4, non substitué ou substitué comprenant un ou plusieurs hétéroatomes choisis dans
le groupe constitué par N, O et S, cycloalcényle en C5-C,, non substitué ou substitué, hétérocycloalcényle en
C5-C, non substitué ou substitué comprenant un ou plusieurs hétéroatomes choisis dans le groupe constitué
par N, O et S, aryle en Cg-C44 non substitué ou substitué, arylalkyle en Cg-Coy non substitué ou substitué,
hétéroaryle en Cg-C44 non substitué ou substitué comprenant un ou plusieurs hétéroatomes choisis dans le
groupe constitué par N, O et S, et

Rj estun membre quelconque choisi dans le groupe constitué par un hydrogéne, deutérium, ou alkyle en C4-C,
linéaire ou ramifié non substitué ou substitué, et

R, est un membre quelconque choisi dans le groupe constitué par un hydrogene, -(CH,),OCORg ou alkyle en
C4-C4p linéaire ou ramifié non substitué ou substitué, et

R5aRgsont chacun indépendamment un membre quelconque choisi dans le groupe constitué par un hydrogéne,
amino non substitué ou substitué, alkyle en C4-C, linéaire ou ramifié non substitué ou substitué, alcényle en
C4-C,q linéaire ou ramifié non substitué ou substitué, alcynyle en C4-C,, linéaire ou ramifié non substitué ou
substitué, cycloalkyle en C5-C4y non substitué ou substitué, hétérocycloalkyle en C5-C, non substitué ou
substitué comprenant un ou plusieurs hétéroatomes choisis dans le groupe constitué par N, O et S, aryle en
Cg-C14 Non substitué ou substitué ou hétéroaryle en Cg-C44 non substitué ou substitué comprenant un ou
plusieurs hétéroatomes choisis dans le groupe constitué par N, O et S, et

n estun entierde 1a 5.

2. Composé ou son sel pharmaceutiquement acceptable selon la revendication 1,

dans lequel dans la Formule chimique 1,

R ou R, sont chacun indépendamment un membre quelconque choisi dans le groupe constitué par un hydro-
géne, hydroxy, halogéno, cyano, amino, nitro, -CHs, -OCF5, -OCH3, -NHCOCH3, -COOH, -CONH,, -CONHCHj4
ou -NHCOCgHs;, et

R, est un membre quelconque choisi dans le groupe constitué par

f/,/ \ig ;, ”\.NH P*'?r\i “\‘ N
~ O .h’\('/,.(;‘:l e O\']i_s(,"%\ - ./"O a\;f,/‘i\\ . ,/! . O \‘f l)a B 1‘:\\,') p 1:) _‘.\/ﬂ!\\ .
i \ ‘ 2 I
o) > C o} &
BoeN—"
" O . o - ‘\._,/W J,O o 1\\”/;’
i 7
. 0
ou

Composé ou son sel pharmaceutiquement acceptable selon la revendication 1 ou 2, dans lequel le composé de
Formule chimique 1 est choisi dans le groupe constitué par les suivants :

3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(5-fluoro-4-oxobenzo[d][1,2,3]triazin-
3(4H)-yl)pipéridine-2,6-dione, 3-(5-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(5-chloro-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(5-méthyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridi-
ne-2,6-dione, 3-(6-chloro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(6-bromo-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(6-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dio-
ne, 3-(8-bromo-6-méthyl-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(2,6-dioxopipéridin-3-yl)-4-
ox0-3,4-dihydrobenzo[d][1,2,3]triazin-6-carbonitrile, 3-(5-iodo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-
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dione, 3-(4-oxo-6-(trifluorométhoxy)benzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(6-méthoxy-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, N-(3-(2,6-dioxopipéridin-3-yl)-4-oxo-3,4-dihydroben-
zo[d][1,2,3]triazin-5-yl)acétamide, 3-(8-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(8-amino-
4-oxobenzol[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, N-(3-(2,6-dioxopipéridin-3-yl)-4-oxo-3,4-dihydroben-
zo[d][1,2,3]triazin-6-yl)acétamide, 3-(4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(7-nitro-4-oxo-
benzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, 3-(6-nitro-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-
dione, 3-(7-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione, acide 3-(2,6-dioxopipéridin-3-yl)-4-
ox0-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxylique, 3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-3-méthylpi-
péridine-2,6-dione,  3-(2,6-dioxopipéridin-3-yl)-4-oxo-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxamide,  3-(2,6-
dioxopipéridin-3-yl)-N-méthyl-4-oxo0-3,4-dihydrobenzo[d][1,2,3]triazin-5-carboxamide, N-(3-(2,6-dioxopipéridin-3-
yl)-4-ox0-3,4-dihydrobenzo[d][1,2,3]triazin-5-yl)benzamide, 3-(5-hydroxy-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pi-
péridine-2,6-dione, pivalate de (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyle,
benzoate de (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyle, chlorhydrate de
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthylpipéridine-4-carboxylate, chlorhy-
drate de (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyl-D-prolinate, chlorhydrate
de (3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyl-L-isoleucinate, butyrate de
(3-(5-amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyle, 2-((3-(5-amino-4-oxoben-
zo[d][1,2,3]triazin-3(4H)-yl)-2,6-dioxopipéridin-1-yl)méthyl)-1-(tert-butyl)-(2R)-pyrrolidine-1,2-dicarboxylate et 3-(6-
amino-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)pipéridine-2,6-dione.

Procédé comprenant
(a) faire réagir le composé représenté par la Formule chimique 2 suivante avec le composé représenté par la
Formule chimique 3 suivante pour préparer un composé représenté par la Formule chimique 4 suivante ; et

(b) faire réagir le composé représenté par la Formule chimique 4 suivante avec NaNO,, pour préparer le composé
représenté par la Formule chimique 5 suivante,

[Formule chimique 2]

L0
ga' -6.‘
A NH
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[Formule chimique 5]

dans la Formule chimique 2,

R ou R, sont chacun indépendamment un membre quelconque choisi dans le groupe constitué par un hydro-
géne, hydroxy, halogéno, cyano, amino, nitro, -CH,, -OCF3, -OCHj3, -NHCOCH,3, -COOH, -CONH,, -CONHCH,
ou -NHCOCgH;.

Composition pharmaceutique destinée a étre utilisée dans la prévention ou le traitement de la lépre, de la maladie
du greffon contre I'héte, d’'une maladie inflammatoire, ou du cancer, comprenant le composé ou son sel pharma-
ceutiquement acceptable selon 'une quelconque des revendications 1, 2 et 3 en tant qu’ingrédient actif.

Composition pharmaceutique destinée étre utilisée dans la prévention ou le traitement de la lepre, de la maladie
du greffon contre I'héte, d’'une maladie inflammatoire, ou du cancer selon la revendication 5, le cancer étant choisi
dans le groupe constitué par le cancer du sein, le cancer colorectal, le cancer du poumon, le cancer du poumon a
petites cellules, le cancer de I'estomac, le cancer du foie, le cancer du sang, le cancer des os, le cancer du pancréas,
le cancer de la peau, le cancer de la téte et du cou, le mélanome cutané ou intraoculaire, le cancer de 'utérus, le
cancer de l'ovaire, le cancer rectal, le cancer de la région anale, le cancer du célon, le cancer du sein, le carcinome
de la trompe de Fallope, le cancer endométrial, le cancer du col de I'utérus, le cancer du vagin, le cancer de la
vulve, lamaladie de Hodgkin, le cancer de I'cesophage, le cancer de l'intestin gréle, le cancer des glandes endocrines,
le cancer de la thyroide, le cancer de la parathyroide, le cancer de la surrénale, le sarcome des tissus mous, le
cancer de l'urétre, le cancer du pénis, le cancer de la prostate, la leucémie chronique ou aigué, le lymphome
lymphocytaire, le cancer de la vessie, le cancer du rein ou de l'uretére, le carcinome des cellules rénales, le carcinome
du bassinet, les tumeurs du SNC, le lymphome primitif du SNC, les tumeurs de la moelle épiniéere, le gliome du
tronc cérébral et 'adénome hypophysaire.
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[FIG. 1]

Pomalidomide

[FIG. 2]

Chemical Chemical
Fomuia 37 Formula 38
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