
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

58
3 

75
6

B
9

��&������������
(11) EP 1 583 756 B9

(12) CORRECTED EUROPEAN PATENT SPECIFICATION
Note: Bibliography reflects the latest situation

(15) Correction information: 
Corrected version no   1     (W1 B1)
Corrections, see
Description Paragraph(s) 52

(48) Corrigendum issued on: 
09.01.2008 Bulletin 2008/02

(45) Date of publication and mention 
of the grant of the patent: 
03.10.2007 Bulletin 2007/40

(21) Application number: 04701632.4

(22) Date of filing: 13.01.2004

(51) Int Cl.:
C07D 333/38 (2006.01) C07D 409/12 (2006.01)

A61K 31/4436 (2006.01) A61P 29/00 (2006.01)

(86) International application number: 
PCT/GB2004/000106

(87) International publication number: 
WO 2004/063185 (29.07.2004 Gazette 2004/31)

(54) THIOPHENE CARBOXAMIDES AS INHIBITORS OF THE ENZYME IKK-2

THIOPHENCARBOXAMIDE ALS INHIBITOREN DES ENZYMS IKK-2

THIOPHENE CARBOXAMIDES UTILISES EN TANT QU’INHIBITEURS DE L’ENZYME IKK-2

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States: 
LT LV

(30) Priority: 15.01.2003 SE 0300091

(43) Date of publication of application: 
12.10.2005 Bulletin 2005/41

(73) Proprietor: AstraZeneca AB
151 85 Södertälje (SE)

(72) Inventors:  
• MORLEY, Andrew, David,

AstraZeneca R & D Alderley
Macclesfield,
Cheshire SK10 4TG (GB)

• POYSER, Jeffrey, P.,
AstraZeneca R & D Alderley
Macclesfield,
Cheshire SK10 4TG (GB)

(56) References cited:  
WO-A-01/58890 WO-A-03/010158



EP 1 583 756 B9

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to thiophene carboxamide derivatives, processes and intermediates used in their
preparation, pharmaceutical compositions containing them and their use in therapy.

Background of the Invention

[0002] The NF-κB (nuclear factor κB) family is composed of homo- and heterodimers of the Rel family of transcription
factors. A key role of these transcription factors is to induce and co-ordinate the expression of a broad spectrum of pro-
inflammatory genes including cytokines, chemokines, interferons, MHC proteins, growth factors and cell adhesion mol-
ecules (for reviews see Verma et. al., Genes Dev. 9:2723-35, 1995; Siebenlist et. al., Ann. Rev. Cell. Biol. 10:405-455,
1994; Bauerle and Henkel, Ann. Rev. Immunol., 12:141-179, 1994; Barnes and Karin, New Engl. J. Med., 336:1066-1071,
1997).
[0003] The most commonly found Rel family dimer complex is composed of p50 NFkB and p65 RelA (Baeuerle and
Baltimore, Cell 53:211-217, 1988; Baeuerle and Baltimore, Genes Dev. 3:1689-1698, 1989). Under resting conditions
NF-κB dimers are retained in the cytoplasm by a member of the IκB family of inhibitory proteins (Beg et. al., Genes Dev.,
7:2064-2070, 1993; Gilmore and Morin, Trends Genet. 9:427-433, 1993; Haskil et. al., Cell 65:1281-1289, 1991). How-
ever, upon cell activation by a variety of cytokines or other external stimuli, IκB proteins become phosphorylated on two
critical serine residues (Traenckner et. al., EMBO J., 14:2876, 1995) and are then targeted for ubiquitination and prote-
osome-mediated degradation (Chen, Z.J. et. al., Genes and Dev. 9:1586-1597, 1995; Scherer, D.C. et. al., Proc. Natl.
Acad. Sci. USA 92:11259-11263, 1996; Alkalay, I. et. al., Proc. Natl. Acad. Sci. USA 92:10599-10603,1995). The released
NF-κB is then able to translocate to the nucleus and activate gene transcription (Beg et.al., Genes Dev., 6:1899-1913,
1992).
[0004] A wide range of external stimuli have been shown to be capable of activating NF-κB (Baeuerle, P.A., and
Baichwal, V.R., Adv. Immunol., 65:111-136,1997). Although the majority of NF-κB activators result in IκB phosphorylation,
it is clear that multiple pathways lead to this key event. Receptor-mediated NF-κB activation relies upon specific inter-
actions between the receptor and adapter/signalling molecules (for example, TRADD, RIP, TRAF, MyD88) and associated
kinases (IRAK, NIK) (Song et. al., Proc. Natl. Acad. Sci. USA 94:9792-9796, 1997; Natoli et. al., JBC 272:26079-26082,
1997). Environmental stresses such as UV light and γ-radiation appear to stimulate NF-κB via alternative, less defined,
mechanisms.
[0005] Recent publications have partially elucidated the NF-κB activation. This work has identified three key enzymes
which regulate specific IκB/NF-κB interactions: NF-κB inducing kinase (NIK) (Boldin et. al., Cell 85:803-815, 1996), IκB
kinase-1 (IKK-1) (Didonato et. al., Nature 388:548, 1997; Regnier at. al., Cell 90:373 1997) and IκB kinase-2 (IKK-2)
(Woronicz et. al., Science 278:866, 1997; Zandi et. al., Cell 91:243, 1997).
[0006] NIK appears to represent a common mediator of NF-κB signalling cascades triggered by tumour necrosis factor
and interleukin-1, and is a potent inducer of IκB phosphorylation. However NIK is unable to phosphorylate IκB directly.
[0007] IKK-1 and IKK-2 are thought to lie immediately downstream of NIK and are capable of directly phosphorylating
all three IκB sub-types. IKK-1 and IKK-2 are 52% identical at the amino acid level but appear to have similar substrate
specificities; however, enzyme activities appear to be different: IKK-2 is several-fold more potent than IKK-1. Expression
data, coupled with mutagenesis studies, suggest that IKK-1 and IKK-2 are capable of forming homo- and heterodimers
through their C-terminal leucine zipper motifs, with the heterodimeric form being preferred (Mercurio et. al., Mol. Cell
Biol., 19:1526, 1999; Zandi et. al., Science; 281:1360, 1998; Lee et. al, Proc. Natl. Acad. Sci. USA 95:9319, 1998).
[0008] NIK, IKK-1 and IKK-2 are all serine/threonine kinases. Recent data has shown that tyrosine kinases also play
a role in regulating the activation of NF-κB. A number of groups have shown that TNF-α induced NF-κB activation can
be regulated by protein tyrosine phosphatases (PTPs) and tyrosine kinases (Amer et. al., JBC 273:29417-29423, 1998;
Hu et. al., JBC 273:33561-33565, 1998; Kaekawa et. al., Biochem. J. 337:179-184, 1999; Singh et. al., JBC 271
31049-31054, 1996). The mechanism of action of these enzymes appears to be in regulating the phosphorylation status
of IκB. For example, PTP1B and an unidentified tyrosine kinase appear to directly control the phosphorylation of a lysine
residue (K42) on Iκ B-α, which in turn has a critical influence on the accessibility of the adjacent serine residues as
targets for phosphorylation by IKK.
[0009] Several groups have shown that IKK-1 and IKK-2 form part of a ’signalosome’ structure in association with
additional proteins including IKAP (Cohen et. al., Nature 395:292-296, 1998; Rothwarf et. al., Nature 395:297-300, 1998),
MEKK-1, putative MAP kinase phosphatase (Lee et. al., Proc. Natl. Acad. Sci. USA 95:9319-9324, 1998), as well as
NIK and IκB. Data is now emerging to suggest that although both IKK-1 and IKK-2 associate with NIK, they are differentially
activated, and therefore might represent an important integration point for the spectrum of signals that activate NF-κB.
Importantly, MEKK-1 (one of the components of the putative signalosome and a target for UV light, LPS induced signalling
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molecules and small GTPases) has been found to activate IKK-2 but not IKK-1. Similarly, NIK phosphorylation of IKK-
1 results in a dramatic increase in IKK-1 activity but only a small effect on IKK-2 (for review, see Mercurio, F., and
Manning, A.M., Current Opinion in Cell Biology, 11:226-232, 1999).
[0010] Inhibition of NF-κB activation is likely to be of broad utility in the treatment of inflammatory disease.
[0011] There is accumulating evidence that NF-κB signalling plays a significant role in the development of cancer and
metastasis. Abnormal expression of c-Rel, NF-κB2 or IκBα have been described in a number of tumour types and tumour
cell lines, and there is now data to show that constitutive NF-κB signalling via IKK-2 takes place in a wide range of
tumour cell lines. This activity has been linked to various upstream defects in growth factor signalling such as the
establishment of autocrine loops, or the presence of oncogene products e.g. Ras, AKT, Her2, which are involved in the
activation of the IKK complex. Constitutive NF-κB activity is believed to contribute to oncogenesis through activation of
a range of anti-apoptotic genes e.g. A1/Bfi-1, IEX-1, XIAP, leading to the suppression of cell death pathways, and
transcriptional upregulation of cyclin D1 which promotes cell growth. Other data indicate that this pathway is also likely
to be involved in the regulation of cell adhesion and cell surface proteases. This suggests a possible additional role for
NF-κB activity in the development of metastasis. Evidence confirming the involvement of NF-κB activity in oncogenesis
includes the inhibition of tumour cell growth in vitro and in vivo on expression of a modified form of IκBα (super-repressor
IκBα).
[0012] In addition to the constitutive NF-κB signalling observed in many tumour types, it has been reported that NF-
κB is also activated in response to certain types of chemotherapy. Inhibition of NF-κB activation through expression of
the super-repressor form of IκBα in parallel with chemotherapy treatment has been shown to enhance the anti-tumour
effect of the chemotherapy in xenograft models. NF-κB activity is therefore also implicated in inducible chemoresistance.
[0013] Patent application WO 01/58890 discloses certain thiophene carboxamide derivatives that are useful as IKK-
2 inhibitors. We now disclose a further group of thiophene carboxamide derivatives that possess desirable pharmaco-
logical activity profiles with beneficial pharmacokinetic properties.

Disclosure of the Invention

[0014] According to the present invention, there is provided a compound of formula (I)

in which:

R1 represents H or CH3;
R2 represents H, halogen, cyano, C1 to 2 alkyl, trifluoromethyl or C1 to 2 alkoxy;
n represents an integer 1, 2 or 3;
m represents an integer 0, 1, 2 or 3;
R3 represents H, C2 to 4 alkenyl or C1 to 4 alkyl; said alkyl group being optionally further substituted by CN, C1 to
4 alkoxy, C1 to 4 alkyl-SO2- or one or more fluoro atoms;
or R3 represents a C1 to 4 alkylene group that forms a 4 to 7 membered azacyclic ring by virtue of being additionally
bonded to either the aromatic ring, Ar, or to the linker group, -CR4R5- (CR4R5)n-;
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R4 and R5 independently represent H or C1 to 2 alkyl; or the group CR4R5 together represents a 3 to 6 membered
carbocyclic ring that optionally incorporates one heteroatom selected from O or S; and each R4, each R5 and each
group CR4R5 is selected independently;
Ar represents a phenyl ring or a 5- or 6-membered heteroaromatic ring containing one to three heteroatoms selected
independently from O, N and S; said phenyl or heteroaromatic ring being optionally substituted by one or more
substituents selected independently from halogen, cyano, C1 to 2 alkyl, trifluoromethyl, C1 to 2 alkoxy, NR6R7,
-CONR6R7,
-COOR6, -NR6COR7, -S(O)pR6, -SO2NR6R7 and -NR6SO2 R7;
R6 and R7 independently represent H, C2 to 4 alkenyl or C 1 to 4 alkyl; said alkyl or alkenyl groups being optionally
further substituted by one or more halogen atoms;
p represents an integer 0, 1 or 2;

and pharmaceutically acceptable salts thereof.
[0015] Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will be understood that the
invention encompasses all geometric and optical isomers of the compounds of formula (I) and mixtures thereof, including
racemates. Tautomers and mixtures thereof also form an aspect of the present invention.
[0016] In one embodiment, n in formula (I) represents the integer 1.
In another embodiment, R1 in formula (I) represents H.
In another embodiment, R2 in formula (I) represents H.
In another embodiment, m in formula (I) represents the integer 1.
In another embodiment, each R4 and each R5 in formula (I) represents H.
[0017] In yet another embodiment -CR4R5-(CR4R5)n- is linked to R3 to form a 5 membered azacyclic ring together
with R3 and the nitrogen atom to which R3 is attached.
[0018] In another embodiment, R3 is hydrogen or C1 to4 alkyl or R3 represents a C1-4 alkylene group that forms a 4
to 7 membered azacyclic ring by virtue of being additionally bonded to either aromatic ring, Ar, or to the linker group,
-CR4R5-(CR4R5)n-.
[0019] In yet another embodiment, R3 is hydrogen or methyl or R3 represents a C1 to 2 alkylene group that forms a
5 membered azacyclic ring by virtue of being additionally bonded to either aromatic ring, Ar, or to the linker group,
-CR4R5-(CR4R5)n-.
[0020] In yet another embodiment, R3 is hydrogen or methyl or R3 represents a methylene group that forms a pyrrolidine
ring with the nitrogen to which it is attached, -(CR4R5)m- and Ar by virtue of being additionally bonded to aromatic ring,
Ar, when -(CR4R5)m- is methylene or R3 represents an ethylene group that forms a pyrrolidine ring by virtue of being
additionally bonded to the -CR4R5- group in -CR4R5-(CR4R5)n-, wherein n is 1.
[0021] In one embodiment R6 and R7 independently represent hydrogen or C1 to 4 alkyl.
[0022] In another embodiment R6 and R7 independently represent hydrogen or methyl or ethyl.
[0023] In one embodiment Ar is unsubstiuted or substituted by halogeno.
[0024] In one embodiment Ar is optionally substituted by 1, 2 or 3 substituents.
[0025] In another embodiment Ar is optionally substituted by 1 or 2 substituents.
[0026] In yet another embodiment Ar is optionally substituted by 1 substituent.
[0027] In another embodiment Ar is unsubstiuted.
[0028] In another embodiment, Ar in formula (I) represents optionally substituted phenyl.
[0029] In another embodiment, Ar in formula (I) represents optionally substituted pyridyl.
[0030] In one embodiment, the carboxamido group in formula (I) is attached to the 3-position of the thiophene ring.
[0031] In another embodiment, the carboxamido group in formula (I) is attached to the 2-position of the thiophene ring.
[0032] In one embodiment the present invention relates to compounds of formula (I) wherein n and m each represent
the integer 1; R1 and R2 each represent H; each R4 and each R5 represents H; Ar represents optionally substituted
phenyl or pyridyl; and R3, R6, R7 and p are as defined above.
[0033] In one embodiment the present invention relates to compounds of formula (I) wherein n and m each represent
the integer 1; R1 and R2 each represent H; each R4 and each R5 represents H; Ar represents optionally substituted
phenyl or pyridyl; R3 is hydrogen or methyl or R3 represents a C1 to 2 alkylene group that forms a 5 membered azacyclic
ring by virtue of being additionally bonded to either aromatic ring, Ar, or to the linker group,
-CR4R5-(CR4R5)n-; R6 and R7 independently represent hydrogen or C1 to 4 alkyl and p is as defined above.
[0034] In one embodiment the present invention relates to compounds of formula (I) wherein n and m each represent
the integer 1; R1 and R2 each represent H; each R4 and each R5 represents H; Ar represents optionally substituted
phenyl or pyridyl; R3 is hydrogen or methyl or R3 represents a C1 to 2 alkylene group that forms a 5 membered azacyclic
ring by virtue of being additionally bonded to either aromatic ring, Ar, or to the linker group,
-CR4R5-(CR4R5)n-; and there are 1 or 2 optional substituents on Ar when it is phenyl and they are independently selected
from halogeno and when Ar is a pyridyl group it is unsubstituted.
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[0035] In one embodiment the present invention relates to compounds of formula (I) wherein n and m each represent
the integer 1; R1 and R2 each represent H; each R4 and each R5 represents H; Ar represents optionally substituted
phenyl or pyridyl; R3 is hydrogen or methyl or R3 represents a C1 to 2 alkylene group that forms a 5 membered azacyclic
ring by virtue of being additionally bonded to either aromatic ring, Ar, or to the linker group,
-CR4R5-(CR4R5)n-; and R6, R7 and p are as defined above.
[0036] The compounds of formula (I) and their pharmaceutically acceptable salts have the advantage that they are
inhibitors of the enzyme IKK-2.
[0037] The invention further provides a process for the preparation of compounds of formula (I) or a pharmaceutically
acceptable salt, enantiomer or racemate thereof.
[0038] According to the invention there is also provided a compound of formula (I), or a pharmaceutically acceptable
salt thereof, for use as a medicament.
[0039] A compound of formula (I) or a pharmaceutically acceptable salt thereof, is therefore useful in the manufacture
of a medicament, for the treatment or prophylaxis of diseases or conditions in which inhibition of IKK-2 activity is beneficial.
[0040] A more particular aspect of the invention provides the use of a compound of formula (I) or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament, for the treatment or prophylaxis of inflammatory disease.
[0041] Thus, a method of treating, or reducing the risk of, diseases or conditions in which inhibition of IKK-2 activity
is beneficial can be effected by administering to a person suffering from or at risk of, said disease or condition, a
therapeutically effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.
[0042] More particularly, a method of treating, or reducing the risk of, inflammatory disease in a person suffering from
or at risk of, said disease, can be effected by administering to the person a therapeutically effective amount of a compound
of formula (I) or a pharmaceutically acceptable salt thereof.
[0043] Particular compounds of the invention include those exemplified herein:

2-[(aminocarbonyl)amino]-5-[2-{2-[{N-(2-chlorobenzyl)-N-methyl}amino]ethoxy} phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-[{N-(4-chlorobenzyl)-N-methy}amino]ethoxy} phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-(benzylamino)ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-[N-benzyl-N-methylamino]ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-(1,3-dihydro-2H-isoindol-2-yl)ethoxy}phenyl] thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{[1-(4-fluorobenzyl)pyrrolidin-3-yl]oxy}phenyl] thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{[1-benzylpyrrolidin-3-yl]oxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-[(4-fluorobenzyl)amino]ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-(pyridin-3-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-(pyridin-2-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-(pyridin-4-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-[2-{2-[N-(pyridin-3-ylmethyl)-N-methylamino]ethoxy} phenyl]thiophene-3-carboxam-
ide;
3-[(aminocarbonyl)amino]-5-[2-{2-(1,3-dihydro-2H-isoindol-2-yl)ethoxy}phenyl] thiophene-2-carboxamide;

and pharmaceutically acceptable salts thereof.
[0044] Unless otherwise indicated, the term "C1 to 4 alkyl" referred to herein denotes a straight or branched chain
alkyl group having from 1 to 4 carbon atoms. Examples of such groups include methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl and t-butyl. The term "C1 to 2 alkyl" is to be interpreted analogously.
[0045] Unless otherwise indicated, the term "C2 to 4 alkenyl" referred to herein denotes a straight or branched chain
alkyl group having 2 to 4 carbon atoms incorporating at least one carbon-carbon double bond. Examples of such groups
include ethenyl and propenyl.
[0046] Unless otherwise indicated, the term "C1 to 4 alkylene" referred to herein denotes a straight or branched chain
alkyl group having 1 to 4 carbon atoms and offering two free valencies. Examples of such groups include methylene
and ethylene.
[0047] Unless otherwise indicated, the term "C1 to 4 alkoxy" referred to herein denotes a straight or branched chain
alkoxy group having 1 to 4 carbon atoms. Examples of such groups include methoxy, ethoxy and isopropoxy. The term
"C1 to 2 alkoxy" is to be interpreted analogously.
[0048] Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro, chloro, bromo and iodo.
[0049] Examples of a 4 to 7 membered azacyclic ring include pyrrolidine and piperidine.
[0050] Examples of a 5- or 6-membered heteroaromatic ring containing one to three heteroatoms independently
selected from O, N and S include pyridyl, pyrimidine, furan, thiophene, isoxazole, triazole and pyrazole.
[0051] Examples of a 3 to 6 membered carbocyclic ring that optionally incorporates one heteroatom selected from O
and S include cyclopropyl, cyclopentyl, cyclohexyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothienyl, pyrrolidinyl
and piperidinyl.
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[0052] According to the invention there is also provided a process for the preparation of a compound of formula (I) or
a pharmaceutically acceptable salt, enantiomer or racemate thereof which comprises:

(a) reaction of a compound of formula (II):

wherein R1, R2, R3, R4, R5, Ar, m and n are as defmed in formula (I), with an isocyanate; or
(b) reaction of compound of formula (III)

wherein R1, R2, R4, R5 and n are as defined in formula (I) and LG represents a leaving group,
with an amine (R3NH(CR4R5)m-Ar) wherein R3, R4, R5, Ar and m are as defined in formula (I); or
(c) reaction of compound of formula (IV)
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wherein R2, R3, R4, R5, m, n and Ar are as defined in formula (I),
with a compound of formula (V)

wherein R1 is as defined in formula (I) and LG represents a leaving group; or
(d) reaction of compound of formula (VI)

wherein R2, R3, R4, R5, m, n and Ar are as defined in formula (I) and LG represents a leaving group,
with a compound of formula (VII)
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wherein R1 is as defined in formula (I);
and where necessary converting the resultant compound of formula (I), or another salt thereof, into a pharmaceutically
acceptable salt thereof; or converting the resultant compound of formula (I) into a further compound of formula (I); and
where desired converting the resultant compound of formula (I) into an optical isomer thereof.
[0053] In process (a), suitable isocyanate reagents include trimethylsilylisocyanate, trichloroacetylisocyanate and
sodium isocyanate. The reaction with trimethylsilylisocyanate can be carried out in a solvent such as dichloromethane/
dimethylformamide at a suitable elevated temperature, for example, at the reflux temperature of the reaction mixture.
The reaction with sodium isocyanate can be carried out in a suitable solvent system such as aqueous acetic acid at
ambient temperature. The trichloroacetylisocyanate reaction can be carried out in a suitable solvent system such as
acetonitrile at ambient temperature, and subsequently treating the mixture with ammonia to give compounds of the
general formula (I). In a preferred embodiment, the isocyanate is trichloroacetylisocyanate.
[0054] In process (b), the compounds of formula (III) are reacted together with amines under appropriate reaction
conditions. This can either be in the presence or absence of base. Such bases can be either inorganic or organic. Suitable
leaving groups include iodo, bromo, chloro, sulphonate and triflate.
[0055] In processes (c) and (d), the compounds of formulae (IV) and (V) or of formulae (VI) and (VII) are reacted
together under catalysis provided by a complex of a transition metal such as palladium or nickel. In compounds of
formulae (IV) and (VII), under appropriate conditions, "metal" can be a metal or semi-metal such as magnesium, zinc,
copper, tin, silicon, zirconium, aluminium or boron. Suitable leaving groups include iodo, bromo, chloro, triflate or phos-
phonate.
[0056] It will be appreciated by those skilled in the art that in the processes of the present invention certain functional
groups such as hydroxyl or amino groups in the starting reagents or intermediate compounds may need to be protected
by protecting groups. Thus, the preparation of the compounds of formula (I) may involve, at an appropriate stage, the
addition and removal of one or more protecting groups.
[0057] The protection and deprotection of functional groups is described in ’Protective Groups in Organic Chemistry’,
edited by J. W. F. McOmie, Plenum Press (1973), and ’Protective Groups in Organic Synthesis’, 3rd edition, T. W.
Greene & P. G. M. Wuts, Wiley-Interscience (1999).
[0058] The present invention includes compounds of formula (I) in the form of salts, in particular acid addition salts.
Suitable salts include those formed with both organic and inorganic acids. Such acid addition salts will normally be
pharmaceutically acceptable although salts of non-pharmaceutically acceptable acids may be of utility in the preparation
and purification of the compound in question. Thus, preferred salts include those formed from hydrochloric, hydrobromic,
sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, succinic, fumaric, maleic, methanesulphonic and benzenesul-
phonic acids.
[0059] Salts of compounds of formula (I) may be formed by reacting the free base, or a salt, enantiomer or racemate
thereof, with one or more equivalents of the appropriate acid. The reaction may be carried out in a solvent or medium
in which the salt is insoluble or in a solvent in which the salt is soluble, for example, water, dioxane, ethanol, tetrahydrofuran
or diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying. The reaction may also be
a metathetical process or it may be carried out on an ion exchange resin.
[0060] Compounds of formula (II) can be prepared by standard chemistry described in the literature [for example, J.
Heterocyclic Chem., 36, 333 (1999)], or by reaction of compounds of formula (VIII):
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wherein R1, R2, R3, R4, R5, Ar, m and n are as defined in formula (I), and LG represents a leaving group, with ammonia.
Suitable groups LG include halogen, in particular, chloro.
[0061] Compounds of formula (VIII) where LG is halo can be prepared from the corresponding compound of formula (IX):

wherein R1, R2, R3, R4, R5, Ar, m and n are as defined in formula (I), by treatment with a halogenating agent such as
thionyl chloride.
[0062] Compounds of formulae (III), (IV), (V), (VI), (VII) and (IX) are either commercially available or can be prepared
using standard chemistry as exemplified herein.
[0063] Certain novel intermediate compounds form a further aspect of the invention.
[0064] The compounds of formula (I) have activity as pharmaceuticals, in particular as IKK-2 enzyme inhibitors, and
may be used in the treatment (therapeutic or prophylactic) of conditions/diseases in human and non-human animals in
which inhibition of IKK-2 is beneficial. Examples of such conditions/diseases include inflammatory diseases or diseases
with an inflammatory component. Particular diseases include inflammatory arthritides including rheumatoid arthritis,
osteoarthritis, spondylitis, Reiters syndrome, psoriatic arthritis, lupus and bone resorptive disease; multiple sclerosis,
inflammatory bowel disease including Crohn’s disease; asthma, chronic obstructive pulmonary disease, emphysema,
rhinitis, myasthenia gravis, Gravels’ disease, allograft rejection, psoriasis, dermatitis, allergic disorders, immune complex
diseases, cachexia, ARDS, toxic shock, heart failure, myocardial infarcts, atherosclerosis, reperfusion injury, AIDS,
cancer and disorders characterised by insulin resistance such as diabetes, hyperglycemia, hyperinsulinemia, dyslipi-
demia, obesity, polycystic ovarian disease, hypertension, cardiovascular disease and Syndrome X.
[0065] The reported roles of NF-κB in both oncogenesis and chemoresistance suggest that inhibition of this pathway
through the use of an IKK-2 inhibitor, such as a small molecule IKK-2 inhibitor, could provide a novel monotherapy for
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cancer and/or an important adjuvant therapy for the treatment of chemoresistant tumours and in the synergistic induction
of apoptosis as a result of combination therapy with an IKK-2 inhibitor with standard therapies or other novel agents.
[0066] We are particularly interested in diseases selected from asthma, rheumatoid arthritis, psoriasis, inflammatory
bowel disease including Crohn’s disease, multiple sclerosis, chronic obstructive pulmonary disease, bone resorptive
disease, osteoarthritis, diabetes/glycaemic control and cancer.
[0067] Thus, the present invention provides a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as hereinbefore defined for use in therapy.
[0068] In a further aspect, the present invention provides the use of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as hereinbefore defined in the manufacture of a medicament for use in therapy.
[0069] In a still further aspect, the present invention provides the use of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as hereinbefore defined in the manufacture of a medicament for the treatment of inflammatory
disease, as well as those diseases and conditions listed above.
[0070] In the context of the present specification, the term "therapy" also includes "prophylaxis" unless there are
specific indications to the contrary. The terms "therapeutic" and "therapeutically" should be construed accordingly.
[0071] Prophylaxis is expected to be particularly relevant to the treatment of persons who have suffered a previous
episode of, or are otherwise considered to be at increased risk of, the disease or condition in question. Persons at risk
of developing a particular disease or condition generally include those having a family history of the disease or condition,
or those who have been identified by genetic testing or screening to be particularly susceptible to developing the disease
or condition.
[0072] The invention still further provides a method of treating an IKK-2 mediated disease, which comprises admin-
istering to a patient a therapeutically effective amount of a compound of formula (I), or a pharmaceutically acceptable
salt thereof, as hereinbefore defined.
[0073] The invention also provides a method of treating an inflammatory disease, especially asthma, rheumatoid
arthritis or multiple sclerosis, in a patient suffering from, or at risk of, said disease, which comprises administering to the
patient a therapeutically effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as hereinbefore defmed.
[0074] For the above-mentioned therapeutic uses the dosage administered will, of course, vary with the compound
employed, the mode of administration, the treatment desired and the disorder indicated.
[0075] The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used on their own but will
generally be administered in the form of a pharmaceutical composition in which the formula (I) compound/salt (active
ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will preferably comprise from 0.05 to 99 %w (per cent by weight), more
preferably from 0.05 to 80 %w, still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w,
of active ingredient, all percentages by weight being based on total composition.
[0076] The present invention also provides a pharmaceutical composition comprising a compound of formula (I), or
a pharmaceutically acceptable salt thereof, as hereinbefore defined, in association with a pharmaceutically acceptable
adjuvant, diluent or carrier.
[0077] The invention further provides a process for the preparation of a pharmaceutical composition of the invention,
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt thereof, as hereinbefore
defined, with a pharmaceutically acceptable adjuvant, diluent or carrier.
[0078] The pharmaceutical compositions may be administered topically (e.g. to the lung and/or airways or to the skin)
in the form of solutions, suspensions, heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by
oral administration in the form of tablets, capsules, syrups, powders or granules, or by parenteral administration in the
form of solutions or suspensions, or by subcutaneous administration or by rectal administration in the form of suppositories
or transdermally. Conventional procedures for the selection and preparation of suitable pharmaceutical formulations are
described in, for example, "Pharmaceuticals - The Science of Dosage Form Designs", M. E. Aulton, Churchill Livingstone,
1988.
[0079] In one aspect of the invention the composition may be adapted for administration by inhalation or insufflation.
For example, the composition may be administered in a form suitable for inhalation, for example as a finely divided
powder or a liquid aerosol such as an aerosol formed from a predominantly aqueous solution or suspension, or for
administration by insufflation, for example as a finely divided powder.
[0080] It will be appreciated that delivery by inhalation or insufflation provides higher concentrations of the drug to the
required site, namely the epithelial lining of the lung, than those readily achievable following systemic absorption of the
drug. Smaller doses can therefore be used to delivered the drug locally to the specific cells which are to be controlled.
Thereby, any adverse systemic side effects of the drug are reduced and the beneficial effects of the treatment can be
realised more quickly.
[0081] Such administration may use a compressed gas to expel the drug from a container, for example an aerosol
formulation may be used comprising fine liquid or solid particles carried by a propellant gas under pressure. The aerosol
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contains the drug which is dissolved, suspended or emulsified in a mixture of a fluid carrier and a propellant. Conventional
propellants may be used, for example hydrocarbons or other suitable gases or mixtures thereof. Conventional metered
dose aerosol and breath-activated delivery devices (MDIs) may be employed. Alternatively, the drug may be administered
using a conventional nebuliser, which generates fine liquid particles of substantially uniform size containing the drug
dispersed as small droplets that can penetrate into the respiratory tract of the patient. Alternatively, a powder composition
containing the drug, with or without a lubricant, carrier or propellant, may be used. For example, a powder mixture of
the compound and a suitable powder base such as lactose or starch may be presented in a unit dosage form that may
be administered with the aid of an inhaler.
[0082] However, certain patients may produce copious quantities of mucus in the lungs and such patients may not
be treatable initially by inhalation. In that event, it may be preferable to delivery the pharmaceutical composition of the
present invention by injection or orally.
[0083] The compositions of the invention may be obtained by conventional procedures using conventional pharma-
ceutical excipients that are well known in the art. Thus, compositions intended for oral use may contain, for example,
one or more colouring, sweetening, flavouring and/or preservative agents.
[0084] The invention is illustrated by the following examples:
[0085] The following abbreviations are used:

Unless otherwise indicated, organic solutions were dried using anhydrous magnesium sulphate. Unless otherwise indi-
cated, cation exchange columns were eluted using ammonia/methanol mixtures.

Example 1

2-[(Aminocarbonyl)amino]-5-[2-{2-[{N-(2-chlorobenzyl)-N-methyl}amino]ethoxy}phenyl]-thiophene-3-carboxamide

[0086]

a) N-[2-(2-Bromophenoxy)ethyl]-N-(2-chlorobenzyl)methylamine (1.75 g) was stirred in THF (15 ml) under argon.
The solution was cooled to - 78 °C and n-butyl lithium (3.4 ml, 1.6M solution in hexane) was added dropwise. The
reaction mixture was stirred at -78 °C for 30 min, and tri-isopropylborate (1.88 g) added. The mixture was stirred for
1 h at room temperature and the solvents evaporated at reduced pressure. The residue was dissolved in dimeth-
oxyethane (25 ml) and saturated aqueous sodium hydrogen carbonate (12 ml) added, followed by 2-[(aminocarbonyl)
amino]-5-bromothiophene-3-carboxamide (0.35 g). Argon was bubbled through the stirred mixture at reflux for 5
min and Pd(PPh3)4 (0.1 g) added. The mixture was stirred for a further 2 h at reflux under argon, cooled and the
dimethoxyethane evaporated under reduced pressure. The residue was stirred with water (10 ml) and DCM (30 ml)
for 30 min and filtered. The solid was washed with water, DCM and methanol affording the title compound as a
beige solid (0.204 g).
MS (ES) 459 (M+H)+.
1H NMR (DMSO-D6) 2.25 (s, 3H), 2.9 (t, 2H), 3.65 (s, 2H), 4.0 (t, 2H), 6.8 (s, 2H), 6.95 (t, 1H), 7.1 (d, 1H), 7.1-7.25
(m, 4H), 7.3 (m, 1H), 7.45 (m, 1H), 7.6 (m, 2H), 7.7 (s, 1H), 10.9 (s, 1H).

b) N-[2-(2-Bromophenoxy)ethyl]-N-(2-chlorobenzyl)methylamine
N-2-Chlorobenzylmethylamine (3.0 g), 1-bromo-2-(2-chloroethoxy)benzene (4.0 g) potassium iodide (0.165 g) and
potassium carbonate (7.0 g) were heated in DMF (45 ml) with stirring at 115 °C for 18 h. The mixture was cooled,
the solid filtered off and the DMF solution was evaporated, re-dissolved in ethyl acetate, adsorbed on to silica gel,
evaporated and chromatographed in ethyl acetate-isohexane mixtures affording the product as an oil (1.7 g).
MS (ES) 354 (M+H)+.
1H NMR (CDCl3) 2.4 (s, 3H), 3.0 (t, 2H), 3.75 (s, 2H), 4.2 (t, 2H), 6.7-6.9 (m, 2H), 7.15-7.3 (m, 3H), 7.3 (d, 1H),
7.5-7.6 (m, 2H).

DCM Dichloromethane;
DMF N,N-Dimethylformamide;
THF Tetrahydrofuran.
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Example 2

2-[(Aminocarbonyl)aminol-5-[2-{2-[{N-(4-chlorobenzyl)-N-methyl}amino]ethoxy}phenyl]-thiophene-3-carboxamide

[0087]

a) The title compound was prepared from N-[2-(2-bromophenoxy)ethyl]-N-(4-chlorobenzyl)methylamine in a similar
manner to Example 1 (a). After cooling, the solvent was evaporated and the residue was stirred with DCM and
water. The DCM layer was chromatographed on silica in methanol-DCM mixtures, and relevant fractions were
evaporated to a gum that was triturated with ether to afford the title compound as a solid.
MS (ES) 459 (M+H)+.
1H NMR (DMSO-D6) 2.2 (s, 3H), 2.9 (t, 2H), 3.55 (s, 2H), 4.2 (t, 2H), 6.8 (bs, 2H), 6.9 (t, 1H), 7.05 (d, 1H), 7.2 (m,
2H), 7.3 (s, 4H), 7.5-7.7 (m, 2H), 7.75 (s, 1H).
b) N-[2-(2-Bromophenoxy)ethyl]-N-(2-chlorobenzyl)methylamine
This was prepared from 2-(2-bromophenoxy)ethyl chloride and N-methyl-4-chlorobenzylamine in a similar manner
to Example 1 (b) and purified by chromatography on silica gel eluting with DCM, affording the title compound as an oil.
1H NMR (CDCl3) 2.35 (s, 3H), 2.9 (t, 2H), 3.6 (s, 2H), 4.1 (t, 2H), 6.8-6.9 (m, 2H), 7.2-7.3 (m, 4H), 7.5 (d, 2H).

Example 3

2-[(Aminocarbonyl)amino]-5-[2-{2-(benzylamino)ethoxy}phenyl]thiophene-3-carboxamide

[0088]

a) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-benzylcarbamate
(0.16 g) was dissolved in DCM (3 ml); thioanisole (0.5 g) and trifluoroacetic acid (1 ml) were added. The mixture
was stirred for 30 min, then water (5 ml) was added and the mixture extracted with DCM. The DCM was added to
a SCX cation exchange column and eluted with 30% methanol-DCM to remove the thioanisole, then with methanolic
ammonia-DCM mixtures. The solvent was evaporated and the residue recrystallised from methanol affording the
title compound as a white solid (0.04 g).
MS (ES) 411 (M+H)+.
1H NMR (DMSO-D6) 2.9 (t, 2H), 3.8 (s, 2H), 4.1 (t, 2H), 6.9 (s, 2H), 7.0 (t, 1H), 7.05 (d, 1H), 7.15-7.35 (m, 8H), 7.6
(d, 1H), 7.65 (s, 1H), 7.8 (s, 1H), 10.9 (s, 1H).

b) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-benzylcarbamate
This was prepared from tert-butyl N-benzyl-N-[2-(2-bromophenoxy)ethyl]carbamate in a similar manner to Example
1 (a), except that the DCM layer was chromatographed twice on silica in DCM-methanol mixtures affording the title
compound as a resinous solid.
MS (ES) 511 (M+H)+.
1H NMR (DMSO-D6) 1.35 (s, 9H), 3.6 (t, 2H), 4.2 (t, 2H), 4.5 (s, 2H), 6.5 (bs 2H), 6.9-7.4 (m, 10H), 7.5 (d, 1H), 7.6
(s, 1H), 10.9 (s, 1H).

c) tert-Butyl N-benzyl-N-[2-(2-bromophenoxy)ethyl]carbamate
A solution of di-t-butyl dicarbonate (0.96 g) in DCM (4 ml) was added over 5 min to a stirred solution of N-benzyl-
N-[2-(2-bromophenoxy)ethyl]amine (1.3 g) in DCM (16 ml) and the mixture was stirred for 1.5 h, then concentrated
to 6 ml, and diluted with isohexane (12 ml). The solution was chromatographed on silica in isohexane-DCM mixtures
affording the title compound as a colourless oil (0.9 g).
MS (ES) 350 (M+H-56)+.
1H NMR (DMSO-D6, 100 °C) 1.4 (s, 9H), 3.5 (t, 2H), 4.15 (t, 2H), 4.55 (s, 2H), 6.9 (t, 1H), 7.1 (d, 1H), 7.2-7.35 (m,
6H), 7.55 (d, 1H).

d) N-Benzyl-N-[2-(2-bromophenoxy)ethyl]amine
This was prepared from benzylamine and 1-bromo-2-(2-chloroethoxy)benzene by the method of Example 1 (b). The
material obtained after chromatography on silica in DCM-methanolic ammonia mixtures was stirred in DCM and a
solid removed by filtration. Evaporation of the mother liquors afforded the title compound as an oil.
1H NMR (DMSO-D6) 2.9 (t, 2H), 3.2-3.3 (bs, 1H), 3.8 (s, 2H), 4.1 (t, 2H), 6.9 (t, 1H), 7.1 (d, 1H), 7.2-7.35 (m, 6H),
7.55 (d, 1H).
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Example 4

2-[(Aminocarbonyl)amino]-5-[2-{2-[N-benzyl-N-methylamino]ethoxy}phenyl]thiophene-3-carboxamide

[0089]

a) The title compound was prepared from N-benzyl-N-[2-(2-bromophenoxy)ethyl]methyl amine in a similar manner
to Example 1 (a) except that after evaporation of the dimethoxyethane, the aqueous residue was extracted with
DCM (100 ml). The latter was then extracted with 5% aqueous acetic acid, the acetic acid extracts adjusted to pH
8 with 10N potassium hydroxide solution and the resulting precipitate collected by filtration, washed with water and
digested in methanol (5 ml), affording the title compound as a solid.
MS 425 (M+H)+.
1H NMR (DMSO-D6) 2.2 (s, 3H), 2.9 (t, 2H), 3.55 (s, 2H), 4.25 (t, 2H), 6.8 (s, 2H), 7.0 (t, 1H), 7.1 (d, 1H), 7.2-7.3
(m, 7H), 7.6 (d, 2H), 7.8 (s, 1H), 11.0 (s, 1H).

b) N-Benzyl-N-[2-(2-bromophenoxy)ethyl]methylamine.
This was prepared from 1-bromo-2-(2-chloroethoxy)benzene and N-methyl benzylamine in a similar manner to
Example 1(b) except that the mixture was stirred at 65 °C for 16 h.
MS (ES) 320 (M+H)+.
1H NMR (CDCl3) 2.4 (s, 3H), 2.9 (t, 2H), 3.7 (s, 2H), 4.1 (t, 2H), 6.7-6.9 (m, 2H), 7.15-7.4 (m, 6H), 7.5 (d, 1H).

Example 5

2-[(Aminocarbonyl)amino]-5-[2-{2-(1,3-dihydro-2H-isoindol-2-yl)ethoxy}phenyl] thiophene-3-carboxamide

[0090]

a) The title compound was prepared from 2-[2-(2-bromophenoxy)ethyl]isoindoline in a similar manner to Example
1 (a), except that the crude solid obtained was dissolved in DCM and this was extracted with 5% aqueous acetic
acid; the acetic acid extracts were adjusted to pH 9 with sodium hydrogen carbonate solution and the resulting
precipitate collected by filtration.
MS (ES) 423.2 (M+H)+.
1H NMR (DMSO-D6) 3.2 (t, 2H), 3.9 (s, 4H), 4.2 (t, 2H), 6.8 (bs, 2H), 7.0 (t, 1H), 7.1-7.3 (m, 7H), 7.5-7.7 (m, 2H),
7.75 (s, 1H).

b) 2-[2-(2-Bromophenoxy)ethyl]isoindoline
This was prepared in a similar manner to Example 1 (b) except that the mixture was stirred at 100 °C for 16 h and
the product was purified by chromatography on silica in ethyl acetate-isohexane mixtures.
MS (ES) 318 (M+H)+.
1H NMR (CDCl3) 3.2 (t, 2H), 4.1 (s, 4H), 4.2 (t, 2H), 6.8 (t, 1H), 6.9 (d, 1H), 7.2 (s, 4H), 7.3 (t, 1H),7.5 (d, 1H).

Example 6

2-[(Aminocarbonyl)amino]-5-[2-{[1-(4-fluorobenzyl)pyrrolidin-3-yl]oxy}phenyl]thiophene-3-carboxamide

[0091]

a) The title compound was prepared from 3-(2-bromophenoxy)-1-(4-fluorobenzyl)pyrrolidine in a similar manner to
Example1 (a) except that the concentrated reaction mixture was partitioned between DCM and saturated sodium
carbonate. The solvent layer was washed (brine), dried and evaporated to leave an oil that was purified by cation
exchange chromatography.
MS (ES) 455 (M+H)+.
1H NMR (DMSO-D6) 2.0 (m, 1H), 2.3 (m, 1H), 2.55 (m, 2H), 2.75 (m, 2H), 3.0 (m, 1H), 3.7 (m, 2H), 5.0 (m, 1H), 6.8
(br, 2H); 6.95 (m, 2H), 7.1 (m, 2H), 7.2 (br, 1H), 7.3 (m, 2H), 7.6 (m, 2H), 7.8 (s, 1H), 10.95 (s, 1H).

b) 3-(2-Bromophenoxy)-1-(4-fluorobenzyl)pyrrolidine
Sodium hydride (0.144 g, 60% dispersion in oil) was added portionwise to a stirred solution of 2-bromophenol (0.52
g) in dimethylacetamide (10 ml). After stirring for 15 min, a solution of 1-(4-fluorobenzyl)pyrrolidin-3-yl methanesul-
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phonate (3.7 mmol) in dimethylacetamide (10 ml) was added portionwise and the resulting mixture was heated at
75 °C for 18 h. The solvent was evaporated and the residue dissolved in ethyl acetate / water. The solvent phase
was washed twice (brine), dried and evaporated to leave an oil that was purified by cation exchange chromatography
giving the title compound (0.6 g).
MS (ES) 350 (M+H)+.
1H NMR (DMSO-D6) 1.6 (m, 1H), 2.05 (m, 1H), 2.3 (m, 1H), 2.7 (m, 2H), 3.1 (m, 1H), 3.6 (s, 2H), 4.8 (m, 1H), 6.8
(m, 2H), 7.0 (m, 2H), 7.2 (m, 3H), 7.55 (dd, 1H).

c) 1-(4-Fluorobenzyl)pyrrolidin-3-yl methanesulphonate
A solution of 1-(4-fluorobenzyl)pyrrolidin-3-ol (0.72 g) and triethylamine (0.62 ml) in toluene (50 ml) was cooled to
0 °C and methanesulphonyl chloride (0.34 ml) added dropwise with stirring. The mixture was allowed to warm to
ambient temperature and stirred for a further 4 h. The reaction mixture was filtered and the filtrate evaporated to
leave an oil which was used immediately.

d) 1-(4-Fluorobenzyl)pyrrolidin-3-ol
A solution of 3-pyrrolidinol (1.74 g) and 4-fluorobenzyl bromide (4.9 g) in acetone was stirred at ambient temperature
for 24 h. After evaporation of the solvent, the residue was treated with 30% w/v potassium hydroxide solution and
extracted twice with ethyl acetate. The combined solvent phase was washed with brine and dried. Evaporation of
the solvent yielded an oil which was purified using cation exchange chromatography to give the title compound (0.72
g).
MS (ES) 196 (M+H)+.
1H NMR (CDCl3) 1.75 (m, 1H), 2.2 (m, 2H), 2.3 (m, 2H), 2.5 (m, 1H), 2.6 (m, 1H), 2.8 (m, 1H), 3.6 (s, 2H), 4.35 (m,
1H), 7.0 (m, 1H), 7.25 (m, 2H).

Example 7

2-[(Aminocarbonyl)amino]-5-[2-{[1-benzylpyrrolidin-3-yl]oxy}phenyl]thiophene-3-carboxamide

[0092]

a) The title compound was prepared from 1-benzyl-3-(2-bromophenoxy)pyrrolidine in a similar manner to Example
6 (a).
MS (ES) 437 (M+H)+.
1H NMR (DMSO-D6) 2.0 (m, 1H), 2.2 (m, 1H), 2.5 (m, 1H), 2.7 (m, 2H), 3.0 (m, 1H), 3.6 (m, 2H), 5.0 (m, 1H), 6.8
(br, 2H), 6.95 (m, 2H), 7.2 (m, 3H), 7.3 (m, 5H), 7.7 (s, 1H), 7.8 (m, 1H), 10.91 (s, 1H).

b) 1-Benzyl-3-(2-bromophenoxy)pyrrolidine
The title compound was prepared from 1-benzylpyrrolidin-3-yl methanesulphonate and 2-bromophenol in a similar
manner to Example 6 (b) and purified using cation exchange chromatography.
MS (ES) 334 (M+H)+.
1H NMR (DMSO-D6) 2.0 (m, 1H), 2.3 (m, 1H), 2.7 (m, 3H), 3.15 (m, 1H), 3.7 (s, 2H), 4.8 (m, 1H), 6.8 (m, 2H), 7.25
(m, 6H), 7.5 (m, 1H).

c) 1-Benzyl-pyrrolidin-3-yl methanesulphonate
The title compound was prepared from 1-benzylpyrrolidin-3-ol in a similar manner to Example 6 (c).
MS (ES) 256 (M+H)+.

Example 8

2-[(Aminocarbonyl)amino]-5-[2-{2-[(4-fluorobenzyl)amino]ethoxy}phenyl]thiophene-3-carboxamide

[0093]

a) The title compound was prepared by treating tert-butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]
thien-5-yl}phenoxy)ethyl]-N-[4-fluorobenzyl]carbamate with 10% aqueous trifluoroacetic acid for 2 h at ambient tem-
perature followed by purification using cation exchange chromatography.
MS (ES) 429 (M+H)+.
1H NMR (DMSO-D6) 2.9 (m, 2H), 3.8 (s, 2H), 4.15 (m, 2H), 6.85 (br, 2H), 6.95 (m, 1H), 7.05 (m, 3H), 7.2 (m, 2H),
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7.35 (m, 2H), 7.6 (m, 2H), 7.75 (s, 1H), 10.92 (s, 1H).

b) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-[4-fluorobenzyl]car-
bamate
The title compound was prepared from tert-butyl N-[2-(2-bromophenoxy)ethyl]-N-[4-fluorobenzyl]carbamate in a
similar manner to Example 1 (a) except that the concentrated reaction mixture was partitioned between DCM and
saturated sodium carbonate. The solvent layer was washed (brine), dried and evaporated to leave an oil. The pure
product was obtained by silica chromatography eluting with DCM/methanol mixtures.
MS (ES) 529 (M+H)+.
1H NMR (DMSO-D6) 1.35 (s, 9H), 3.6 (m, 2H), 4.1 (m, 2H), 4.4 (m,2 H), 6.8 (m, 2H), 7.1 (m, 2H), 7.25 (m, 3H), 7.6
(m, 6H), 10.98 (s, 1H).

c) tert-Butyl N-[2-(2-bromophenoxy)ethyl]-N-[4-fluorobenzyl]carbamate
A solution of di-tert-butyl dicarbonate (1.86 g) in DCM (5 ml) was added over 5 min to a stirred solution of N-[2-(2-
bromophenoxy)ethyl]-N-[4-fluorobenzyl]amine (2.5 g) in DCM (20 ml) and the resulting mixture was stirred at room
temperature for 4 h. The reaction was diluted with DCM and then washed with water. After drying, the solvent was
evaporated to yield an oil (2.9 g).
MS (ES) 424 (M+H)+.

d) N-[2-(2-Bromophenoxy)ethyl]-N-[4-fluorobenzyl]amine
The title compound was prepared from 1-bromo-2-(2-chloroethoxy)benzene and 4-fluorobenzylamine in a similar
manner to Example 1 (b).
MS (ES) 324 (M+H)+.

Example 9

2-[(Aminocarbonyl)amino]-5-[2-{2-(pyridin-3-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide

[0094]

a) The title compound was prepared from tert-butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-
yl}phenoxy)ethyl]-N-[pyridin-3-ylmethyl]carbamate in a similar manner to Example 8 (a). Purification was achieved
using cation exchange chromatography.
MS (ES) 412 (M+H)+.
1H NMR (DMSO-D6) 3.3 (m, 2H), 4.2 (m, 2H), 4.3 (m, 2H), 6.9 (br, 2H), 7.1-7.3 (m, 5H), 7.7 (m, 2H), 7.8 (s, 1H),
7.9 (m, 1H), 8.5 (m, 1H), 8.6 (s, 1H), 10.95 (s, 1H).

b) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-[pyridin-3-ylmethyl]
carbamate
The title compound was prepared from tert-butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-3-ylmethyl]carbamate in
a similar manner to Example 1 (a). Purification was achieved using cation exchange chromatography.
MS (ES) 512 (M+H)+.

c) tert-Butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-3-ylmethyl]carbamate
The title compound was prepared from N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-3-ylmethyl]amine in a similar manner
to Example 8 (c). Purification was achieved using cation exchange chromatography.
MS (ES) 407 (M+H)+.
1H NMR (DMSO-D6) 1.5 (s, 9H), 3.6 (m, 2H), 4.2 (m, 2H), 4.8 (s, 2H), 6.8 (m, 2H), 7.2 (m, 2H), 7.55 (m, 1H), 7.6
(m, 1H), 8.5 (m, 1H), 8.6 (s, 1H).

d) N-[2-(2-Bromophenoxy)ethyl]-N-[pyridin-3-ylmethyl]amine
The title compound was prepared from 1-bromo-2-(2-chloroethoxy)benzene and (pyridin-3-ylmethyl)amine in a sim-
ilar manner to Example 8 (d).
MS (ES) 307 (M+H)+.
1H NMR (DMSO-D6) 3.1 (m, 2H), 4.05 (s, 2H), 4.2 (m, 2H), 6.8 (m, 2H), 7.2 (m, 3H), 7.55 (m, 1H), 7.6 (m, 1H), 8.55
(m, 1H).
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Example 10

2-[(Aminocarbonyl)amino]-5-[2-{2-(pyridin-2-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide

[0095]

a) The title compound was prepared from tert-butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-
yl}phenoxy)ethyl]-N-[pyridin-2-ylmethyl]carbamate in a similar manner to Example 8 (a). Purification was achieved
using cation exchange chromatography.
MS (ES) 412 (M+H)+.
1H NMR (DMSO-D6) 3.4 (m, 2H), 4.4 (m, 4H), 6.9 (br, 2H), 7.1-7.3 (m, 6H), 7.7 (m, 2H), 7.8 (s, 1H), 7.9 (m, 1H),
8.5 (m, 1H), 8.6 (m, 1H), 10.95 (s, 1H).

b) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-[pyridin-2-ylmethyl]
carbamate
The title compound was prepared from tert-butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-2-ylmethyl]carbamate in
a similar manner to Example 1 (a). Purification was achieved using cation exchange chromatography.
MS (ES) 512 (M+H)+.

c) tert-Butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-2-ylmethyl]carbamate
The title compound was prepared from N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-2-ylmethyl]amine in a similar manner
to Example 8 (c) . Purification was achieved using cation exchange chromatography.
MS (ES) 407 (M+H)+.
1H NMR (DMSO-D6) 1.5 (s, 9H), 3.8 (m, 2H), 4.2 (m, 2H), 4.8 (s, 2H), 6.8 (m, 3H), 7.2 (m, 2H), 7.5 (m, 1H), 7.6 (m,
1H), 8.5 (m, 1H).

d) N-[2-(2-Bromophenoxy)ethyl]-N-[pyridin-2-ylmethyl]amine
The title compound was prepared from 1-bromo-2-(2-chloroethoxy)benzene and (pyridin-2-ylmethyl)amine in a sim-
ilar manner to Example 8 (d).
MS (ES) 307 (M+H)+.
1H NMR (DMSO-D6) 3.1 (m, 2H), 4.05 (s, 2H), 4.2 (m, 2H), 6.8 (m, 2H), 7.2 (m, 3H), 7.55 (m, 1H), 7.6 (m, 1H), 8.55
(m, 1H).

Example 11

2-[(Aminocarbonyl)amino]-5-[2-{2-(pyridin-4-ylmethylamino)ethoxy}phenyl]thiophene-3-carboxamide

[0096]

a) The title compound was prepared from tert-butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-
yl}phenoxy)ethyl]-N-[pyridin-4-ylmethyl]carbamate in a similar manner to Example 8 (a). Purification was achieved
using cation exchange chromatography.
MS (ES) 412 (M+H)+.
1H NMR (DMSO-D6) 3.45 (m, 2H), 4.3 (m, 2H), 4.4 (m, 2H), 6.9 (br, 2H), 7.2 (m, 1H), 7.3 (m, 1H), 7.4 (m, 2H), 7.6
(m, 2H), 7.7 (m, 1H), 7.8 (s, 1H), 7.9 (m, 1H), 8.5 (m, 1H), 8.6 (m, 1H), 9.4 (m, 1H), 11.0 (s, 1H).

b) tert-Butyl N-[2-(2-{3-(aminocarbonyl)-2-[(aminocarbonyl)amino]thien-5-yl}phenoxy)ethyl]-N-[pyridin-4-ylmethyl]
carbamate
The title compound was prepared from tert-butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-4-ylmethyl]carbamate in
a similar manner to Example 1 (a). Purification was achieved using cation exchange chromatography.
MS (ES) 512 (M+H)+.

c) tert-Butyl N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-4-ylmethyl]carbamate
The title compound was prepared from N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-4-ylmethyl]amine in a similar manner
to Example 8 (c). Purification was achieved using cation exchange chromatography.
MS (ES) 407 (M+H)+.
1H NMR (DMSO-D6) 1.5 (s, 9H), 3.6-3.8 (m, 2H), 4.2 (m, 2H), 4.8(s, 2H), 6.8 (m, 3H), 7.2 (m, 2H), 7.6 (m, 2H), 8.55
(m, 1H).
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d) N-[2-(2-bromophenoxy)ethyl]-N-[pyridin-4-ylmethyl]amine
The title compound was prepared from 1-bromo-2-(2-chloroethoxy)benzene and (pyridin-4-ylmethyl)amine in a sim-
ilar manner to Example 8 (d).
MS (ES) 307 (M+H)+.

Example 12

2-[(Aminocarbonyl)amino]-5-[2-{2-[N-(pyridin-3-ylmethyl)-N-methylamino]tethoxy}phenyl] thiophene-3-carboxamide

[0097]

a) The title compound was prepared from N-[2-(2-bromophenoxy)ethyl]-N-methyl-N-(pyridin-3-ylmethyl)amine in a
similar manner to Example 1 (a) except that the concentrated reaction mixture was partitioned between DCM and
saturated sodium carbonate. The solvent layer was washed (brine), dried and evaporated to an oil. The pure product
was obtained by cation exchange chromatography.
MS (ES) 426 (M+H)+.
1H NMR (DMSO-D6) 2.2 (s, 3H), 2.95 (m, 2H), 3.7 (s, 2H), 4.25 (m, 2H), 6.8 (br, 2H), 7.0 (m, 1H), 7.05 (m, 1H), 7.2
(m, 1H), 7.25 (m, 1 H), 7.6 (m, 2H), 7.7 (m, 2H), 7.8 (s, 1H), 8.4 (m, 2H), 10.95 (s, 1H).

b) N-[2-(2-Bromophenoxy)ethyl]-N-methyl-N-(pyridin-3-ylmethyl)amine
The title compound was prepared from 1-bromo-2-(2-chloroethoxy)benzene and 3-(methylaminomethyl)pyridine in
a similar manner to Example 1 (b).
MS (ES) 321 (M+H)+.
1H NMR (DMSO-D6) 2.4 (s, 3H), 2.95 (m, 2H), 3.7 (s, 2H), 4.2 (m, 2H), 6.8 (m, 2H), 7.2 (m, 2H), 7.55 (m, 1H), 7.7
(m, 1H), 8.5 (m, 1H), 8.55 (m, 1H).

Example 13

3-[(Aminocarbonyl)amino]-5-[2-{2-(1,3-dihydro-2H-isoindol-2-yl)ethoxy}phenyl] thiophene-2-carboxamide

[0098]

a) 2-Bromothiophene-4-carboxylic acid
Prepared according to the method as described in J. Am. Chem. Soc., 1954, 76, 2445.
MS (ES) 205 (M-H)-.
1H NMR (DMSO-D6) 7.45 (s, 1H), 8.22 (s, 1H), 12.94 (bs, 1H).

b) 2-Bromo-4-(N-tert-butyloxycarbonyl)aminothiophene
2-Bromothiophene-4-carboxylic acid (3 g) was dissolved in dry warm t-butanol (24 ml). Triethylamine (2.02 ml) was
added followed by diphenylphosphoryl azide (3.12 ml). The solution was heated slowly to reflux and heating continued
at reflux overnight. The reaction mixture was then allowed to cool, poured into water (150 ml) and extracted with
ethyl acetate (3 x 100 ml). The combined extracts were dried, filtered and evaporated. The crude product was purified
by column chromatography, eluting with 5% ethyl acetate in hexane, to give a white solid (1.69 g).
MS (ES) 276 (M-H)-.
1H NMR (DMSO-D6) 1.44 (s, 9H), 7.03 (s, 1H), 7.51 (s, 1H), 9.65 (s, 1H).

c) 5-Bromo-3-[(tert-butyloxycarbonyl)aminolthiophene-2-carboxylic acid
2-Bromo-4-(N-tert-butyloxycarbonyl)aminothiophene (1.68 g) was stirred in dry THF (45 ml) under argon and the
solution was cooled to - 78 °C. Lithium diisopropylamide (7.55 ml, 2M solution) was added dropwise and stirring
continued for 3.5 h. Powdered CO2 (excess) was added and the mixture stirred for a further 10 min before allowing
to warm to room temperature. Water (50 ml) was added, the THF was removed in vacuo and the aqueous phase
was extracted with ethyl acetate (3 x 40 ml). The combined extracts were washed with 1M HCl solution (50 ml),
water (50 ml) and brine (50 ml), dried, filtered and the solvent evaporated. The residue was triturated with DCM and
the product collected by filtration as a pale yellow solid (1.57 g).
MS (ES) 320 (M-H)-.
1H NMR (DMSO-D6) 9.38 (s, 1H), 7.79 (s, 1H), 1.42 (s, 9H).

d) 5-Bromo-3-(tert-butyloxycarbonyl)aminothiophene-2-carboxamide
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5-Bromo-3-[(tert-butyloxycarbonyl)amino]thiophene-2-carboxylic acid (0.80 g) was stirred in acetonitrile (80 ml).
Hydroxybenztriazole (1.41 g) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.62 g) were added and stirring continued at room
temperature for 10 min. Concentrated aqueous ammonia solution (8 ml) was added and the reaction mixture was
heated to reflux for 1 h. The acetonitrile was removed by evaporation. Water (100 ml) was added and the mixture
was sonicated and triturated. The resultant off-white solid was then collected by filtration, washed with water and
dried under vacuum (0.763 g).
MS (ES) 319 (M-H)-.
1H NMR (DMSO-D6) 1.45 (s, 9H), 7.63 (brs, 2H), 7.78 (s, 1H), 10.40 (s, 1H).

e) 3-Amino-5-bromothiophene-2-carboxamide
5-Bromo-3-(tert-butyloxycarbonyl)aminothiophene-2-carboxamide (0.76 g) was stirred in DCM (30 ml). Trifluoro-
acetic acid (5 ml) was added, the solution was stirred at room temperature for 1 h, poured into saturated aqueous
sodium hydrogen carbonate solution (200 ml) and extracted with DCM (3 x 100 ml). The combined extracts were
washed with brine (150 ml), dried, filtered and evaporated to give a yellow solid (0.511 g).
MS (ES) 221 (M+H)+.
1H NMR (DMSO-D6) 6.50 (bs, 2H), 6.69 (s, 1H), 6.87 (bs, 2H).

f) 3-[(Aminocarbonyl)amino-5-bromothiophene-2-carboxamide
3-Amino-5-bromothiophene-2-carboxamide (0.25 g) was stirred in anhydrous THF (10 ml), cooled to 0 °C and
trichloroacetylisocyanate (0.148 ml) added dropwise. The mixture was allowed to warm to ambient temperature,
stirred for 1.5 h and 2M ammonia in methanol (16 ml) added. After 1.5 h, the solvents were evaporated and the
residue triturated with diethyl ether and dried in vacuo to give the title compound as a yellow solid (0.26 g).
MS (ES) 264 (M+H)+.
1H NMR (DMSO-D6) 6.63 (bs, 2H), 7.41 (bs, 2H), 7.97 (s, 1H), 10.02 (s, 1H).

g) 3-[(Aminocarbonyl)amino]-5-[2-{2-(1,3-dihydro-2H-isoindol-2-yl)ethoxy}phenyl] thiophene-2-carboxamide
The title compound was prepared from 2-[2-(2-bromophenoxy)ethyl]isoindoline and 3-[(aminocarbonyl)amino]-5-
bromothiophene-2-carboxamide in a similar manner to Example 1 (a). The pure product was obtained by silica
chromatography eluting with DCM/methanol mixtures.
MS (ES) 423 (M+H)+.
1H NMR (DMSO-D6) 3.2 (m, 2H), 3.95 (s, 4H), 4.3 (m, 2H), 6.5 (br, 2H), 7.0 (s, 1H), 7.2 (m, 5H), 7.3 (m, 2H), 7.6
(m, 2H), 8.4 (s, 1H), 10.0 (s, 1H).

Pharmacological and Pharmacokinetic Evaluation of Compounds

IKK-2 Filter Kinase Assay

[0099] Compounds were tested for inhibition of IKK-2 using a filter kinase assay. The test compounds were dissolved
to 10 mM in dimethylsulphoxide (DMSO). The compounds were then diluted 1 in 40 in kinase buffer (50 mM Tris, pH
7.4 containing 0.1 mM EGTA, 0.1 mM sodium orthovanadate and 0.1% β-mercaptoethanol). 1 in 3 serial dilutions were
made from this solution with 2.5% DMSO in kinase buffer. 20 Pl of compound dilution was added to wells of a 96 well
plate in duplicate. 20 Pl 2.5% DMSO in kinase buffer instead of compound was added to control wells (0% inhibition).
20 Pl 0.5 M EDTA was added instead of compound to background wells (100 % inhibition).
[0100] 10 Pl of a mixture of magnesium acetate, unlabelled ATP, and 33P-labelled ATP was added to each well made
such that the final concentration was 10 mM magnesium acetate, 1 PM ATP and 0.1 PCi 33P ATP. 20 Pl of a mixture
of IKK-2 (0.15 Pg/well), 1-53 GST-IκB (0.5 Pg /well) and bovine serum albumin (BSA) (8.5 ug/well) was added to each
well to start the reaction. The final reaction volume was 50 Pl.
[0101] The kinase reactions were incubated at 21 °C for 80 minutes and the reaction stopped by precipitating the
protein by the addition of an equal volume (50 Pl) of 20 % trichloroacetic acid (TCA). The precipitate was allowed to
form for 10 minutes and then filtered onto a GF/C unifilter 96 well plate. Each filter was washed twice with approximately
1 ml 2 % TCA. The filter plate was dried at 30-40 °C for 60 minutes, 20 Pl scintillant was added to each well and the
plate sealed and radioactivity counted on a Packard Topcount microplate scintillation counter.
[0102] When tested in the above assay, the compounds of Examples 1 to 13 gave IC50 values of less than 10 PM
indicating that they are expected to show useful therapeutic activity.
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IKK-1 Filter Kinase Assay

[0103] The selectivity of compounds was assessed by testing them for inhibition of IKK-1 using a filter kinase assay.
The assay conditions were identical to the IKK-2 filter kinase assay except that a mixture of IKK-1 (0.25 Pg/well) and
1-53 GST IκB (9 Pg/well) was added to each well to start the reaction.

Inhibition of LPS-induced TNFα production by PBMCs

[0104] The effect of test compounds on nuclear factor kappa B (NFκB) activation in cells was assessed by measuring
inhibition of tumour necrosis factor alpha (TNFα) production by human peripheral blood mononuclear cells (PBMCs)
stimulated by bacterial lipopolysaccharide (LPS).
[0105] Human blood (250 ml), anticoagulated with heparin, was collected from healthy volunteers. Aliquots of blood
(25 ml) were layered on 20 ml Lymphoprep (Nycomed) in 50 ml polypropylene centrifuge tubes. The tubes were centri-
fuged (Sorval RT600B) at 2,500 rpm for 30 minutes. The cloudy layer containing PBMCs was collected with a fine tipped
Pasteur pipette, transferred into 8 clean polypropylene centrifuge tubes (approximately 10 ml per tube) and diluted to
50 ml with phosphate-buffered saline (PBS). These tubes were centrifuged at 2,000 rpm for 8 minutes. PBS (10 ml) was
added to each cell pellet and the cells were gently re-suspended. The cells were pooled in 4 centrifuge tubes, PBS was
added to each tube to make the volume up to 50 ml and the tubes were centrifuged at 1,400 rpm for 8 minutes. The cell
pellets were again re-suspended in 10 ml PBS, pooled in 2 centrifuge tubes, the volume made up to 50 ml with PBS
and the tubes centrifuged at 900 rpm for 10 minutes.
[0106] The final cell pellets were gently re-suspended in 10 ml tissue culture medium (RPMI containing 1% heat-
inactivated human serum, L-glutamine and penicillin and streptomycin), combined into 1 tube and the volume made up
to 30 ml with RPMI medium. The cells were counted and the cell suspension was diluted to 2.6 x 106 cells/ml.
[0107] Test compounds were dissolved in DMSO to 10 mM and diluted 1 in 250 (40 PM) with RPMI medium. The
compounds were then serially diluted 1 in 3 with 0.4% DMSO in RPMI medium. Aliquots of test compound dilutions (50
Pl) were transferred to the wells of a 96-well plate. Control wells contained 0.4% DMSO in RPMI instead of compound.
[0108] Aliquots of the cell suspension (100 Pl) were added to each well and the plates incubated at 37°C for 30 minutes.
50 Pl of 40 Pg/ml LPS (Sigma, L-4130) was added to wells to stimulate TNFα production by the cells and the plates
were incubated overnight at 37°C. RPMI medium (50 Pl) was added to negative control wells instead of LPS. The final
incubation volume was 200 Pl.
[0109] Plates were centrifuged for 4 minutes at 1,200 rpm and supernatants were removed for measurement of TNFα
concentration. Viability of the remaining cell pellet was measured using WST-1 reagent (Boehringer Mannheim, 1044807).
100 Pl RPMI medium containing 10 Pl WST-1 reagent was added to each well and the plates were incubated for 0.5 to
3 h. The absorbance at 450 nm was then measured using a 96-well plate spectrophotometer.
[0110] TNFα in the supernatants (freshly harvested or stored frozen at -20°C) were measured using an enzyme-linked
immunosorbant assay (ELISA). The ELISA plate was prepared by coating the wells of a 96 well plate with a sheep anti-
human TNFα monoclonal antibody (100 Pl of 1Pg/ml antibody diluted in coating buffer; 0.5 M carbonate/bicarbonate
buffer, pH 9.6 containing 0.2 g/l sodium azide) and incubating overnight at 4°C. Blank wells were not coated. The wells
were washed once with 0.1% BSA in PBS containing 0.05% Tween (PBS/Tween) then incubated for 1 h at room
temperature with 1% BSA in coating buffer (200 Pl). The wells were then washed 3 times with 0.1% BSA in PBS/Tween.
[0111] The samples of supernatant from the PBMC incubation were diluted 1 in 3 with 1% BSA in PBS/Tween. 100
Pl aliquots of these dilutions were added to the ELISA plate. Other wells contained 100 Pl TNFα standard (10, 3.3, 1.1,
0.37, 0.12, 0.04, 0.014 and 0 ng/ml). The ELISA plate was incubated at room temperature for 2 h before the wells were
washed 3 times with 0.1% BSA in PBS/Tween. A rabbit anti-human TNFa antibody (100 Pl of a 2.5 Pg/ml solution) was
added to each well and the plate incubated at room temperature for 1.5 h. The wells were then washed 3 times with
0.1% BSA in PBS/Tween. Goat anti-rabbit IgG-horse radish peroxidase conjugate (ICN, 674371; 100 Pl of a 1 in 10,000
dilution) was added to each well and the plate incubated at room temperature for 1.5 h. The wells were washed 3 times
with 0.1% BSA in PBS/Tween.
[0112] Peroxidase substrate was prepared by dissolving a 1 mg TMB tablet (Sigma, T-5525) in 100 Pl DMSO (100
Pl) and adding this and 36 Pl UHPO (BDH, 30559; 1 g tablet dissolved in 25 ml distilled water) to 10 ml 0.1M citrate/
acetate buffer, pH6. 100 Pl substrate was added to each well and the plate incubated in the dark at room temperature
for approximately 30 minutes. The reaction was stopped by adding 25 Pl 2 M sulphuric acid to each well. The absorbance
at 450 nm was measured in a 96 well plater spectrophotometer.

Assessment of Compound Permeability and Efflux Potential using CACO-2 Cell Monolayers.

[0113] Caco-2 cells are a cell line derived from human colon cancer cells. The Caco-2 cells retain many of the properties
of the human gut, including tight junctions and transporter proteins (e.g. pgp transporter), and are used primarily to
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assess the potential of compounds to be absorbed after oral administration. In this assay protocol, transports in the
apical to basolateral direction (A-B direction) as well as in the opposite direction (B-A direction) are determined to assess
both permeability and efflux potentials of the test compounds.
[0114] Cells are seeded at a density of 100,000 cells/well onto 1 Pm filters within each well of 24-well plates (Beckton-
Dickinson, UK) and grown until an intact monolayer of the cells is formed across each well (14 days).
[0115] When ready for use the intactness of the monolayers is assessed using measurement of the Trans-Epithelial
Resistance (TEER) within each well. If TEERs are acceptable, each test compound is added to pH 7.4 buffer to a
concentration of 10 PM in either the upper (Apical; A) or lower (Basolateral; B) chambers of the individual wells of the
24-well plates in duplicate, resulting in replicate measurements of the permeability of each compound through the
monolayers in both the A-B and B-A directions. Four reference compounds are incubated alongside test compounds for
quality control purposes (low, medium and high permeability plus one known efflux substrate).
[0116] After mixing, an aliquot of the donor chamber is taken immediately for analysis (T0). The plates are then
incubated for 120 min at 37 °C, after which a further aliquot is taken from the donor chamber (used to assess recovery
over the duration of the experiment), while a similar aliquot is taken from the recipient chamber at this time (T120 sample).
[0117] All sample manipulations are undertaken on a Tecan Genesis RS200 robot.
[0118] All samples are analysed using LC-electrospray MS (both + and - mode), and peak areas used to quantify
each test agent.
[0119] From the data obtained the rate of transfer (Papp) of each compound across the monolayer is calculated in
either the A-B or B-A directions. From the Papp(A-B) data, the potential human absorption is categorised as LOW
(Papp<=0.5 x 106.cm2.sec-1), PARTIAL (Papp>0.5 <=2.9 x 106.cm2.sec-1) or HIGH (Papp>2.9 x 106.cm2.sec-1), while
from the Papp(B-A)/Papp(A-B) ratio, the potential for efflux of the test compound is assessed, where a ratio ≥ 5 is
categorised as HIGH, and < 5 is categorised as LOW.

Results

[0120]

Claims

1. A compound of formula (I)

Compound Inhibition of IKK-2 (PM)

Caco-2 Assay

Papp (cm2.sec-1 x 10-6) Papp(B-A) /Papp(A-B) 
Ratio

Example 4 0.04 13.4 0.83

Example 5 0.15 14.3 0.66

Example 7 0.04 15.7 1.07

Example 13 1.43 23.6 1.26

Example 82, WO 01/58890 0.26 0.1 to 0.4 64 to 472

2-[(Aminocarbonyl)amino]-
5-(2-[{1-methylpyrrolidin-3-

yl}oxy]phenyl)-3-
thiophenecarboxamide

0.01 2.19 8.14

2-[(Aminocarbonyl)amino]-
5-(2-{[1-(2-methoxyethyl)

pyrrolidin-3-yl]oxy}phenyl)-
3-thiophenecarboxamide

0.03 1.86 5.88
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in which:

R1 represents H or CH3;
R2 represents H, halogen, cyano, C1 to 2 alkyl, trifluoromethyl or C1 to 2 alkoxy;
n represents an integer 1, 2 or 3;
m represents an integer 0, 1, 2 or 3;
R3 represents H, C2 to 4 alkenyl or C1 to 4 alkyl; said alkyl group being optionally further substituted by CN,
C1 to 4 alkoxy, C1 to 4 alkyl-SO2- or one or more fluoro atoms;
or R3 represents a C1 to 4 alkylene group that forms a 4 to 7 membered azacyclic ring by virtue of being
additionally bonded to either the aromatic ring, Ar, or to the linker group, -CR4R5- (CR4R5)n-;
R4 and R5 independently represent H or C1 to 2 alkyl; or the group CR4R5 together represents a 3 to 6 membered
carbocyclic ring that optionally incorporates one heteroatom selected from O or S; and each R4, each R5 and
each group CR4R5 is selected independently;
Ar represents a phenyl ring or a 5- or 6-membered heteroaromatic ring containing one to three heteroatoms
selected independently from O, N and S; said phenyl or heteroaromatic ring being optionally substituted by one
or more substituents selected independently from halogen, cyano, C1 to 2 alkyl, trifluoromethyl, C1 to 2 alkoxy,
NR6R7, -CONR6R7, -COOR6, -NR6COR7, -S(O)pR6, -SO2NR6R7 and -NR6SO2 R7;
R6 and R7 independently represent H, C2 to 4 alkenyl or C1 to 4 alkyl; said alkyl or alkenyl groups being optionally
further substituted by one or more halogen atoms;
p represents an integer 0, 1 or 2;

and pharmaceutically acceptable salts thereof.

2. A compound of formula (I), according to Claim 1, wherein n represents the integer 1.

3. A compound of formula (I), according to Claim 1 or Claim 2, wherein R1 represents H.

4. A compound of formula (I), according to any one of Claims 1 to 3, in which Ar represents optionally substituted
phenyl or optionally substituted pyridyl.

5. A compound of formula (I), according to any one of Claims 1 to 4, in which each R4 and each R5 represents H.

6. A compound of formula (I), according to any one of Claims 1 to 5, in which m represents the integer 1.

7. A process for the preparation of a compound of formula (I), according to any one of Claims 1 to 6, which comprises:

(a) reaction of a compound of formula (II):
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wherein R1, R2, R3, R4, R5, Ar, m and n are as defined in Claim 1, with an isocyanate; or
(b) reaction of compound of formula (III)

wherein R1, R2, R4, R5 and n are as defined in Claim 1 and LG represents a leaving group,
with an amine (R3NH(CR4R5)m-Ar) wherein R3, R4, R5, Ar and m are as defined in Claim 1; or
(c) reaction of compound of formula (IV)
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wherein R2, R3, R4, R5, m, n and Ar are as defined in Claim 1,
with a compound of formula (V)

wherein R1 is as defined in Claim 1 and LG represents a leaving group; or
(d) reaction of compound of formula (VI)

wherein R2, R3, R4, R5, m, n and Ar are as defmed in Claim 1 and LG represents a leaving group,
with a compound of formula (VII)
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wherein R1 is as defined in Claim 1;
and where necessary converting the resultant compound of formula (I), or another salt thereof, into a pharmaceutically
acceptable salt thereof; or converting the resultant compound of formula (I) into a further compound of formula (I);
and where desired converting the resultant compound of formula (I) into an optical isomer thereof.

8. A pharmaceutical composition comprising a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1 to 6 in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

9. A pharmaceutical composition adapted for administration by inhalation or insufflation comprising a compound of
formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 6 in association with
a pharmaceutically acceptable adjuvant, diluent or carrier.

10. A process for the preparation of a pharmaceutical composition as claimed in Claim 8 which comprises mixing a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 6 with
a pharmaceutically acceptable adjuvant, diluent or carrier.

11. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 6,
for use in therapy.

12. Use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1
to 6, in the manufacture of a medicament for use in the treatment or prophylaxis of inflammatory disease.

13. Use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1
to 6, in the manufacture of a medicament for use in the treatment or prophylaxis of inflammatory arthritides, oste-
oarthritis, spondylitis, Reiters syndrome, psoriatic arthritis, lupus and bone resorptive disease; multiple sclerosis,
inflammatory bowel disease; asthma, chronic obstructive pulmonary disease, emphysema, rhinitis, myasthenia
gravis, Graves’ disease, allograft rejection, psoriasis, dermatitis, allergic disorders, immune complex diseases,
cachexia, ARDS, toxic shock, heart failure, myocardial infarcts, atherosclerosis, reperfusion injury, AIDS, cancer,
diabetes, hyperglycemia, hyperinsulinemia, dyslipidemia, obesity, polycystic ovarian disease, hypertension, cardi-
ovascular disease or Syndrome X.

14. The use as claimed in Claim 13 wherein the disease is rheumatoid arthritis.

15. The use as claimed in Claim 13 wherein the disease is chronic obstructive pulmonary disease.

16. The use as claimed in Claim 12 wherein the disease is cancer.

Patentansprüche

1. Verbindungen der Formel (I)
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in denen:

R1 für H oder CH3 steht;
R2 für H, Halogen, Cyano, C1-2-Alkyl, Trifluormethyl oder C1-2-Alkoxy steht;
n für eine ganze Zahl 1, 2 oder 3 steht;
m für eine Zahl 0, 1, 2 oder 3 steht;
R3 für H, C2-4-Alkenyl oder C1-4-Alkyl steht; wobei die Alkylgruppe gegebenenfalls weiter substituiert ist durch
CN, C1-4-Alkoxy, C1-4-Alkyl-SO2- oder ein oder mehrere Fluoratome;
oder R3 für eine C1-4-Alkylengruppe steht, die dadurch, daß sie zusätzlich entweder an den aromatischen Ring
Ar oder die Verbindungsgruppe -CR4R5-(CR4R5)n- gebunden ist, einen 4- bis 7-gliedrigen azacyclischen Ring
bildet;
R4 und R5 unabhängig voneinander für H oder C1-2-Alkyl stehen; oder die Gruppe CR4R5 zusammen für einen
3- bis 6-gliedrigen carbocyclischen Ring steht, der gegebenenfalls ein Heteroatom ausgewählt aus 0 oder S
enthält; und jedes R4, jedes R5 und jede Gruppe CR4R5 unabhängig ausgewählt ist;
Ar für einen Phenylring oder einen 5- oder 6-gliedrigen heteroaromatischen Ring mit einem bis drei Heteroatomen
unabhängig voneinander ausgewählt aus 0, N und S steht; wobei dieser Phenylring bzw. heteroatomatische
Ring gegebenenfalls substituiert ist durch einen oder mehrere Substituenten unabhängig voneinander ausge-
wählt aus Halogen, Cyano, C1-2-Alkyl, Trifluormethyl, C1-2-Alkoxy, NR6R7, -CONR6R7, -COOR6, -NR6COR7,
-S(O)pR6, -SO2NR6R7 und NR6SO2R7;
R6 und R7 unabhängig voneinander für H, C2-4-Alkenyl oder C1-4-Alkyl stehen; wobei diese Alkyl- bzw. Alke-
nylgruppen gegebenenfalls weiter substituiert sind durch ein oder mehrere Halogenatome;
p für eine ganze Zahl 0, 1 oder 2 steht;

und deren pharmazeutisch annehmbare Salze.

2. Verbindungen der Formel (I) nach Anspruch 1, wobei n für die ganze Zahl 1 steht.

3. Verbindungen der Formel (I) nach Anspruch 1 oder 2, wobei R1 für H steht.

4. Verbindungen der Formel (I) nach einem der Ansprüche 1 bis 3, in denen Ar für gegebenenfalls substituiertes Phenyl
oder gegebenenfalls substituiertes Pyridyl steht.

5. Verbindungen der Formel (I) nach einem der Ansprüche 1 bis 4, in denen jedes R4 und jedes R5 für H steht.

6. Verbindungen der Formel (I) nach einem der Ansprüche 1 bis 5, in denen m für die ganze Zahl 1 steht.

7. Verfahren zur Herstellung einer Verbindung der Formel (I) nach einem der Ansprüche 1 bis 6, bei dem man:

(a) eine Verbindung der Formel (II):
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wobei R1, R2, R3, R4, R5, Ar, m und n wie in Anspruch 1 definiert sind, mit einem Isocyanat umsetzt; oder
(b) eine Verbindung der Formel (III)

wobei R1, R2, R4, R5 und n wie in Anspruch 1 definiert sind und LG für eine Abgangsgruppe steht, mit einem
Amin (R3NH(CR4R5)m-Ar), wobei R3, R4, R5, Ar und m wie in Anspruch 1 definiert sind, umsetzt;
oder
(c) eine Verbindung der Formel (IV)

wobei R2, R3, R4, R5, m, n und Ar wie in Anspruch 1 definiert sind,
mit einer Verbindung der Formel (V)
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wobei R1 wie in Anspruch 1 definiert ist und LG für eine Abgangsgruppe steht, umsetzt
oder;
(d) eine Verbindung der Formel (VI)

wobei R2, R3, R4, R5, m, n und Ar wie in Anspruch 1 definiert sind und LG für eine Abgangsgruppe steht,
mit einer Verbindung der Formel (VII):

wobei R1 wie in Anspruch 1 definiert ist, umsetzt;
und, falls erforderlich, die auf diese Weise erhaltene Verbindung der Formel (I) oder ein anderes Salz davon,
in ein pharmazeutisch annehmbares Salz davon umwandelt; oder die auf diese Weise erhaltene Verbindung
der Formel (I) in eine weitere Verbindung der Formel (I) umwandelt; und, falls gewünscht, die auf diese Weise
erhaltene Verbindung der Formel (I) in ein optisches Isomer davon umwandelt.

8. Pharmazeutische Zusammensetzung, enthaltend eine Verbindung der Formel (I) oder ein pharmazeutisch annehm-
bares Salz davon nach einem der Ansprüche 1 bis 6 zusammen mit einem pharmazeutisch annehmbaren Adjuvans,
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Verdünnungsmittel oder Träger.

9. Pharmazeutische Zusammensetzung, angepaßt an die Verabreichung durch Inhalation oder Insufflation, enthaltend
eine Verbindung der Formel (I) oder ein pharmazeutisch annehmbares Salz davon nach einem der Ansprüche 1
bis 6 zusammen mit einem pharmazeutisch annehmbaren Adjuvans, Verdünnungsmittel oder Träger.

10. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 8, bei dem man eine Ver-
bindung der Formel (I) oder ein pharmazeutisch annehmbares Salz davon nach einem der Ansprüche 1 bis 6 mit
einem pharmazeutisch annehmbaren Adjuvans, Verdünnungsmittel oder Träger mischt.

11. Verbindungen der Formel (1) und deren pharmazeutisch annehmbare Salze nach einem der Ansprüche 1 bis 6 zu
Verwendung in der Therapie.

12. Verwendung einer Verbindung der Formel (I) oder eines pharmazeutisch annehmbaren Salzes davon nach einem
der Ansprüche 1 bis 6 bei der Herstellung eines Medikaments zur Verwendung bei der Behandlung oder Prophylaxe
einer entzündlichen Krankheit.

13. Verwendung einer Verbindung der Formel (I) oder eines pharmazeutisch annehmbaren Salzes davon nach einem
der Ansprüche 1 bis 6 bei der Herstellung eines Medikaments zur Verwendung bei der Behandlung oder Prophylaxe
von entzündlichen Arthritiden, Osteoarthritis, Spondylitis, Reiter-Syndrom, psoriatischer Arthritis, Lupus und resorp-
tiver Knochenkrankheit; Multipler Sklerose, entzündlicher Darmerkrankung, Asthma, chronischobstruktiver Atem-
wegserkrankung, Emphysem, Rhinitis, Myasthenia gravis, Basedow-Krankheit, Allograft-Abstoßung, Psoriasis, Der-
matitis, allergischen Erkrankungen, mit dem Immunkomplex im Zusammenhang stehenden Erkrankungen, Kach-
exie, ARDS (Adult Respiratory Distress Syndrome, Schocklunge), toxischem Schock, Herzversagen, Herzinfarkten,
Atherosklerose, Reperfusionsverletzungen, AIDS, Krebs, Diabetes, Hyperglykämie, Hyperinsulinämie, Dyslipidä-
mie, Obesitas, Syndrom der polyzystischen Ovarien, Bluthochdruck, Herzkreislaufkrankheit oder Syndrom X.

14. Verwendung nach Anspruch 13, wobei es sich bei der Krankheit um rheumatoide Arthritis handelt.

15. Verwendung nach Anspruch 13, wobei es sich bei der Krankheit um chronisch-obstruktive Atemwegserkrankung
handelt.

16. Verwendung nach Anspruch 12, wobei es sich bei der Krankheit um Krebs handelt.

Revendications

1. Composé de formule (I)
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dans laquelle :

R1 représente un atome d’hydrogène ou un groupe CH3 ;
R2 représente un atome d’hydrogène, un atome d’halogène, un groupe cyano, un groupe alkyle en C1 à 2, un
groupe trifluorométhyle ou un groupe alcoxy en C1 à 2 ;
n représente un entier valant 1, 2 ou 3 ;
m représente un entier valant 0, 1, 2 ou 3 ;
R3 représente un atome d’hydrogène, un groupe alcényle en C2 à 4 ou un groupe alkyle C1 à 4 ; ledit groupe
alkyle étant en outre éventuellement substitué par un groupe CN, un groupe alcoxy en C1 à 4, un groupe alkyl-
SO2- en C1 à 4, ou un ou plusieurs atomes de fluor ;
ou R3 représente un groupe alkylène en C1 à 4 qui forme un noyau azacyclique à 4-7 chaînons grâce au fait
qu’il est en outre lié soit au noyau aromatique Ar, soit au groupe de liaison -CR4R5-(CR4R5)n- ;
R4 et R5 représentent indépendamment un atome d’hydrogène ou un groupe alkyle en C1 à 2 ; ou le groupe
CR4R5 représente conjointement un noyau carbocyclique à 3-6 chaînons qui renferme éventuellement un
hétéroatome choisi parmi un atome d’oxygène ou un atome de soufre ; et chaque R4, chaque R5 et chaque
groupe CR4R5 sont choisis indépendamment ;
Ar représente un noyau phényle ou un noyau hétéroaromatique à 5 ou 6 chaînons renfermant de un à trois
hétéroatomes choisis indépendamment parmi un atome d’oxygène, un atome d’azote et un atome de soufre ;
ledit noyau phényle ou hétéroaromatique étant éventuellement substitué par un ou plusieurs substituants choisis
indépendamment parmi un atome d’halogène, un groupe cyano, un groupe alkyle en C1 à 2, un groupe trifluo-
rométhyle, un groupe alcoxy en C1 à 2, un groupe NR6R7, un groupe -CONR6R7, un groupe -COOR6, un groupe
-NR6COR7, un groupe -S(O)pR6, un groupe -SO2NR6R7 et un groupe -NR6SO2R7 ;
R6 et R7 représentent indépendamment un atome d’hydrogène, un groupe alcényle en C2 à 4 ou un groupe
alkyle en C1 à 4 ; lesdits groupes alkyle ou alcényle étant en outre éventuellement substitués par un ou plusieurs
atomes d’halogène ;
p représente un entier valant 0, 1 ou 2 ;

et des sels pharmaceutiquement acceptables de celui-ci.

2. Composé de formule (I) selon la revendication 1, dans laquelle n représente l’entier 1.

3. Composé de formule (I) selon la revendication 1 ou la revendication 2, dans laquelle R1 représente un atome
d’hydrogène.

4. Composé de formule (I) selon l’une quelconque des revendications 1 à 3, dans laquelle Ar représente un groupe
phényle éventuellement substitué ou un groupe pyridyle éventuellement substitué.

5. Composé de formule (I) selon l’une quelconque des revendications 1 à 4, dans laquelle chaque R4 et chaque R5

représentent un atome d’hydrogène.

6. Composé de formule (I) selon l’une quelconque des revendications 1 à 5, dans laquelle m représente l’entier 1.

7. Composé de formule (I) selon l’une quelconque des revendications 1 à 6 comprenant :

(a) la réaction d’un composé de formule (II)
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dans laquelle R1, R2, R3, R4, R5, Ar, m et n sont tels que définis dans la revendication 1, avec un isocyanate ; ou
(b) la réaction d’un composé de formule (III)

dans laquelle R1, R2, R4, R5 et n sont tels que définis dans la revendication 1, et LG représente un groupe
partant, avec une amine (R3NH(CR4R5)m-Ar), dans laquelle R3, R4, R5, Ar et m sont tels que définis dans la
revendication 1 ;
ou
(c) la réaction d’un composé de formule (IV)
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dans laquelle R2, R3, R4, R5, m, n et Ar sont tels que définis dans la revendication 1,
avec un composé de formule (V)

dans laquelle R1 est tel que défini dans la revendication 1, et LG représente un groupe partant ; ou
(d) la réaction d’un composé de formule (VI)

dans laquelle R2, R3, R4, R5, m, n et Ar sont tels que définis dans la revendication 1, et LG représente un groupe
partant,
avec un composé de formule (VII)
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dans laquelle R1 est tel que défini dans la revendication 1 ;

et, le cas échéant, la transformation du composé résultant de formule (I), ou d’un autre sel de celui-ci, en un sel
pharmaceutiquement acceptable de celui-ci ; ou la transformation du composé résultant de formule (I) en un composé
supplémentaire de formule (I) ; et, lorsqu’on le souhaite, la transformation du composé résultant de formule (I) en
un isomère optique de celui-ci.

8. Composition pharmaceutique comprenant un composé de formule (I), ou un sel pharmaceutiquement acceptable
de celui-ci, selon l’une quelconque des revendications 1 à 6, en association avec un adjuvant, un diluant ou un
support pharmaceutiquement acceptable.

9. Composition pharmaceutique adaptée à une administration par inhalation ou insufflation, comprenant un composé
de formule (I), ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque des revendications 1
à 6, en association avec un adjuvant, un diluant ou un support pharmaceutiquement acceptable.

10. Procédé de préparation d’une composition pharmaceutique selon la revendication 8, comprenant la mixtion d’un
composé de formule (I), ou d’un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque des re-
vendications 1 à 6, avec un adjuvant, un diluant ou un support pharmaceutiquement acceptable.

11. Composé de formule (I), ou sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque des revendi-
cations 1 à 6, destiné à être utilisé en thérapie.

12. Utilisation d’un composé de formule (I), ou d’un sel pharmaceutiquement acceptable de celui-ci, selon l’une quel-
conque des revendications 1 à 6, pour la fabrication d’un médicament destiné à être utilisé pour le traitement ou la
prophylaxie d’une maladie inflammatoire.

13. Utilisation d’un composé de formule (I), ou d’un sel pharmaceutiquement acceptable de celui-ci, selon l’une quel-
conque des revendications 1 à 6, pour la fabrication d’un médicament destiné à être utilisé pour le traitement ou la
prophylaxie d’arthrites inflammatoires, d’une arthrose, d’une spondylite, du syndrome de Reiter, du psoriasis arthro-
pathique, du lupus et d’une maladie de résorption osseuse, de la sclérose en plaques, d’une maladie intestinale
inflammatoire, de l’asthme, de la bronchopneumopathie chronique obstructive, d’un emphysème, d’une rhinite, de
la myasthénie grave, de la maladie de Graves, d’un rejet d’allogreffe, d’un psoriasis, d’une dermatite, de troubles
allergiques, de maladies complexes immunologiques, d’une cachexie, du syndrome de détresse respiratoire aiguë,
d’un choc toxique, d’une insuffisance cardiaque, d’infarctus du myocarde, d’une athérosclérose, d’une lésion de
reperfusion, du SIDA, d’un cancer, du diabète, de l’hyperglycémie, de l’hyperinsulinémie, de la dyslipidémie, de
l’obésité, du syndrome des ovaires polykystiques, de l’hypertension, d’une maladie cardiovasculaire ou du syndrome
X.

14. Utilisation selon la revendication 13, dans laquelle la maladie est la polyarthrite rhumatoïde.

15. Utilisation selon la revendication 13, dans laquelle la maladie est la bronchopneumopathie chronique obstructive.

16. Utilisation selon la revendication 12, dans laquelle la maladie est un cancer.
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