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IMIDAZOL-2-CARBOXAMIDE DERIVATIVESASRAF KINASE INHIBITORS

[0001] This invention relates to novel compounds and their use as pharmaceuticals

particularly as Raf kinase inhibitors for the treatment of neurotraumatic diseases.

[0002] Raf protein kinases are key components of signal transduction pathways by which
specific extracellular stimuli €elicit precise cellular responses in mammalian cells.
Activated cell surface receptors activate ras/rap proteins at the inner aspect of the
plasmamembrane which in turn recruit and activate Raf proteins. Activated Raf proteins
phosphorylate and activate the intracellular protein kinases MEK1 and MEK2. In turn,
activated MEKs catalyse phosphorylation and activation of p42/p44 mitogen-activated
protein kinase (MAPK). A variety of cytoplasmic and nuclear substrates of activated
MAPK are known which directly or indirectly contribute to the cellular response to
environmental change. Three distinct genes have been identified in mammals that encode
Raf proteins, A-Raf, B-Raf and C-Raf (also known as Raf-1) and isoformic variants that
result from differential splicing of mMRNA are known.

[0003] Inhibitors of Raf kinases have been suggested for use in disruption of tumor cell
growth and hence in the treatment of cancers, e.g. histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer and pancreatic and breast carcinoma; and also in
the treatment and/or prophylaxis of disorders associated with neuronal degeneration
resulting from ischemic events, including cerebral ischemia after cardiac arrest, stroke
and multi-infarct dementia and also after cerebral ischemic events such as those resulting
from head injury, surgery and/or during childbirth.

[0004] We have now found a group of novel compounds that are inhibitors of Raf

kinases, in particular inhibitors of B-Raf kinase.

[0005] According to the invention there is provided compounds of formula (1):



EP1261602 (B1)

[0006] wherein

[0007] X isO, CH2, Sor NH, or the moiety X-R<1 >is hydrogen;

[0008] V isCH or N;

[0009] R<1 >is hydrogen, C1-6akyl, C3-7cycloakyl, aryl, arylC1-6akyl, heterocyclyl,
heterocyclylC1-6alkyl, heteroaryl, or heteroarylC1-6alkyl any of which, except hydrogen,
may be optionally substituted;

[0010] R<2 >and R<3 >independently represent hydrogen, C1-6akyl, C3-7cycloakyl,
aryl, arylC1-6akyl, heteroaryl, heteroarylC1-6alkyl, heterocyclyl, or heterocyclylC1-
6akyl any one of which, except hydrogen, may be optionally substituted, or R<2 >and
R<3 >together with the nitrogen atom to which they are attached form a 4- to 10-
membered optionally substituted monocyclic or bicyclic ring;

[0011] Ar is an aryl or heteroaryl ring, either of which may be optionally substituted;
[0012] one of X1 and X2 is N and the other is NR<4>, wherein R<4 >is hydrogen, C1-
6alkyl, or arylC1-6alkyl;

[0013] or pharmaceutically acceptable salts thereof.

[0014] As used herein, the double bond indicated by the dotted lines of formula (1),
represent the possible tautomeric ring forms of the compounds falling within the scope of
this invention, the double bond being to the unsubstituted nitrogen atom.

[0015] Alkyl and alkenyl groups referred to herein, individually or as part of larger
groups e.g. alkoxy, may be straight or branched groups containing up to six carbon atoms
and are optionally substituted by one or more groups selected from the group consisting
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of aryl, heteroaryl, heterocyclyl, Cl-6alkoxy, C1-6alkylthio, arylCl-6akoxy, arylC1-
6alkylthio, amino, mono- or di-C1-6alkylamino, cycloalkyl, cycloakenyl, carboxy and
esters thereof, amide, sulphonamido, ureido, guanidino, C1-6alkylguanidino, amidino,
C1-6akylamidino, C1-6acyloxy, azido, hydroxy, hydroxyimino and halogen. Preferably
the optional substituent contains a solubilising group; suitable solubilising moieties will
be apparent to those skilled in the art and include hydroxy and amine groups. Even more
preferably the optional substituent include heterocyclyl e.g. piperidinyl, morpholinyl or
piperazinyl, amino, mono- or di-Cl-6alkylamino, and hydroxy or any combination

thereof.

[0016] Cycloakyl and cycloalkenyl groups referred to herein include groups having from
three to seven ring carbon atoms and are optionally substituted as described hereinabove

for akyl and akenyl groups.

[0017] When used herein, the term "aryl" includes, unless otherwise defined, single and
fused rings suitably containing from 4 to 7, preferably 5 or 6, ring atoms in each ring,
which rings, may each be unsubstituted or substituted by, for example, up to three

substituents.
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RAF KiNAZ TESIR ONLEYIiCi OLARAK iMIiDAZOL-2-
KARBOKSAMID TUREVLERI

Bu bulus yeni bilesiklerle ve bunlarin ilag, 6zellikle norotravmatik hastaliklarin

tedavisi icin Raf kinaz tesir 6nleyiciler olarak kullanimlartyla ilgilidir.

Raf protein kinazlari, belirli hiicre dist uyaricilarmm meme hiicrelerinde kesin
hiicresel tepkiler sagladifs sinyal transdiiksiyon (genetik bir vasfin bir hiicreden
diperine intikali) gecis yollarmumn kilit bilesenleridir. Aktiflegtirilen hiicre yiizeyi
reseptorleri plazma zanmin i¢ tarafinda bulunan ras/rap proteinlerini
aktiflestirmekte ki bu da Raf proteinlerini yeniden almakta ve aktiflestirmektedir.
Aktiflestirilmis Raf proteinleri, hiicre igi protein kinazlanm (MEK1 ve MEK2)
fosforilize etmekte ve aktiflestirmektedir. Béylece, aktiflestirilen MEK’ler
p42/p44 mitojen tarafindan aktiflestirilmis protein kinazlarinin (MAPK)
fosforolizasyonunu ve aktivasyonunu Kkatalize etmektedir. Aktiflestirilmis
MAPK’larm cesitli sitoplazmik ve niikleer substratlari (bir enzimin tesiriyle
reaksiyona giren maddeleri) bilinmekte ve bunlar gevresel degisiklige hiicresel
tepki  verilmesine  dofrudan ya da  dolayh  olarak katkida
bulunmaktadir.Memelilerde Raf proteinlerini  kodlayan {i¢ adet gen
tammlanmistir; A-Raf, B-Raf ve .C—Raf (Raf-1 olarak da bilinmektedir) ve
mRNA’mn farkli bir sekilde eklenmesine yol agan izoformik degiskenler
bilinmektedir.

Raf kinazlarmin tesir  onleyicileri tlimor  hiicrelerinin  bilylimesinin
durdurulmasinda ve kanser tedavisinde, &rnegin histiosit lefom, akciger
adenokarsinom, kiigiik hiicre akciger kanseri ve pankreasla ilgili ve meme
karsinomlarinda; ve ayrica kalp tutuklugundan sonra beyin iskemisi, kalp krizi ve
coklu-enfarktiis nedeniyle bunakli ve ayrica kafa yaralanmasi, ameliyat ve/veya

dogum sirasinda meydana gelen beyin iskemisi vakalari daha dahil iskemi









