7- SUBSTI TUTED AZA- | NDAZOLES, COMPGCSI TI ONS CONTAI NI NG SAME, PRODUCTI ON
METHOD AND USE THERECF The present invention relates especially to novel
chemi cal conmpounds, in particular novel substituted 7-azai ndazoles, to
conpositions containing them and to their use 5 as nedicanents. Mre
particularly, the invention relates to novel specific 7-azai ndazol es which
exhi bit an anticancer activity, via the nodul ation of the activity of
proteins, in particular of kinases. To date, nost of the commerci al
conmpounds used in chenot herapy pose 10 consi derabl e problens of side
effects and of tolerance by the patients. These effects could be limted in

normal ool |5, Grer nAeDurar 1 Rz oG STl B PN B R U AGNG Bl of "
chenot herapy can t her ef oFPREIHST KIN ETHED A6 GEERMHREADENt s whi ch act on
met abol i ¢ pat hways or el enents which constitute these pathways, expressed

15pr edoni naﬁtHerererﬁ‘?f%%ﬁor??elét%s <2 éft@t‘éhto%ll r#hel?rﬁ a%egn%eﬁﬁéds 0 bgtnﬁmgr not

at all in normal . Proteln are a

catal yse t hé‘%ﬁ'o%&?ﬁ%ttiﬁﬂdat ?‘Fﬁt”‘?ﬁZOWdFCbWW%“&GQ§OB‘I@'@%&efﬂ candé@ ithieysof
protei ns5 sughn&fcdryé@@si ne, serine or threonine residues. Such

phosphoryl ations can greatly nodify the function of proteins; thus, 20
protein kin npor.t ant inther ation of a large variety
b cel I pr odkge s8R, RS RO s tein Bovel Sodelh f-Braables fuufh FRHBIE T on
cel |l differentardicamesr acévity, magthatmoduiationcef] the sastiviiyvatl protinan ¢gh bhlr@zct!laf bous
cellular fupgtiohs in which the activity of a protein kinase is involved,
certain processes represent attractive targets for treating cancerous

di seases and ot her diseases. 25Thus, one of the objects of the invention is
to provide ¢OmPais t MRS akhien qeaveSTsil aReaRgE r usest iivi enemasherapy i pesd n

particul@r %ﬁé’tdér%llé%ﬁébiérﬂs Ik Bias %ﬁect@@ﬂﬂ%f tdﬂ@ratﬂw@ﬁe dREnMT 6L Petfacts
nodul ati on oflgg ti V|E s| r Tie2 are preferred. These

products cof? (?niam fé‘s ?h‘i ”ﬁéﬂcﬁwe“tszuse[de??t]se eFBY‘%% P8 cenger ¢llahi ch:
1) A and Ar aad et rwtep@mmielky Oet edtiee sbiutiond e IgniGogp tieo RSIVSE NGfeofs: ofar yl ,

5het er oaryl [ C i r substituted heterqary],
subst it ut edChé}ﬁét?'(e)c%I %/%H t%&%{%ﬁ%lﬁgﬂ%;ggﬁﬁ tPs{%JbLstel P {'&% W&ﬁ%%l@‘% a)éE)OHL i's
sel ected frﬁmtaH%Cgmaihwamr@sl sltemegtsofwhic[hercpmstlttﬂ)e Kiese Nogthwhi, 4yprBSseids

From ho. o B raar e eBr k) B Ahouinte N2t MRS A Al kg RRane

which R'3 j &l gel ected fromthe group consisting of H alkyl, alkylene, 15
al kynyl, aryl, heteroaryl, cycloal kyl, heterocyclyl, substituted al kyl ,

substi t ut edpajtéwl t@ﬁ&esséﬂéséifbhhﬁlﬁdafaédﬁvméb wﬁb&b%tatat d)léé%eﬂteaf)ﬁ(és hekt*;ta%bhtétt ed
het er oar yl ituted, cycl oal fd substi t eteroclycl 5. R4 is
cel ectod f 1 RIHIORG Ollss 5" SRR LS P MRaPuise Wk SSXRit heeghia

al kyl , OR"4resNUBS 5H(ERY 69108@@%&5053;(cla'nﬁg)reatlynmwhifyclfhd:\‘f'uﬁcu@w ehpstding; ram H,

phenyl t ¥ t|tu al.k and_.i.n ich R'S
and R' 6 ar epﬁ%?]g?eég'e“n %%’@hglglllg frr%emt %@lggffgg'&(%sa\yg“?%da%?wl—?\,?h%ﬁ

(d - CB) al kyprocesssst includag I@Olart}x@)len toptabolignCl caliopaliteyativat ee[d)t:lﬁetgritiation
substitute ( y ) aryl,

Subst i tut oc 2 G EIEPLEPISLERBRYSimbha i SRriply LB RAE GRS hieh drey

het er ocycl y&ctiviy,pke |F>fQi@’éd“rWé?é?r BYQERSI Ger@rrymfocss&mtremrg@ed ﬁr%ﬂttve mgﬁs oaryl

- 25 subst it UbpgehtfigeiPoEnls dREagdsSthd bRl B8 are linked to one another so
as to forma saturated ring having from4 to 8 ring menbers containing from
l1to3 0 atons hosenfr mO, S and N, optional substituted; 3 6)
R s 9o eclh Ppemfftfﬁeofa?t}a Univertiang's e pr fd%atraaéworﬁémh hAV&ARR ch
each R 2 Féri’blcaﬁef& alcSv;ﬂynbbeaﬁm@eﬂTpleMmSI@t aeh eétp%bﬂml@ﬁh%egrm@ng%@%rﬁseﬁg of

H, al kyl, e, n etero het erocycl yl ,
subst it ut ed® b’ﬁﬁ @ﬂ%‘@%‘tﬂfé’ﬂ Iiiliq%sﬁr&d e’%s [Pﬁl?tr‘gga%#%ﬁrﬁf?fg"ﬁﬁbstutut ed
aryl, substltuted het er oaryl , substltuted cycl oal kyl, 10substituted
heterocyclﬁ”ﬁsamﬂxmcg(amﬁﬁﬁbmﬂbdnwmeambhwew:to one another so as to forma
ring containing froml to 3 hetero atons chosen fromO0O, S and N, provided
that, when Xis N, R3is NH2, Ar and A are unsubstituted phenyl, L is NHCO
linked in the para-position with respect to Ar, and R5 is H then R4 is not
chosen from phenyl, o-chlorophenyl, cinnanyl, a-furfuryl, o-hydroxyphenyl,
15p- hydr oxy- m net hoxyphenyl , p- net hyl t hi ophenyl , p- net hoxyphenyl ,

o-ni trophenyl, m phenoxyphenyl, and provided that, when Xis N, RS is H R4
is O



H and Ar-L-Ais a group, then R3 is not chosen from am no,
acetyl am no, [ (4-fl uorophenyl ) car bonyl ] am no, ( 2- net hyl pr opanoyl ) am no,

-(cycl opentyl car bonyl ) am no, propanoyl am no,

[.(4- met hyl phenyl ) car bonyl ] am no,
20{[ 4- (et hyl oxy) phenyl i car bonyl } am no, ( 2-t hi enyl car bonyl ) am no,
(et hyl sul phonyl )am no, -[ (4-fluorophenyl)sul phonyl]am no,

(et hyl sul phonyl ) am no, (propyl sul phonyl)am no, (3-thienylsul phonyl)amni no,

[ (3,5- dinethyl-4-isoxazol yOsul phonyliam no, (2-thienylsul phonyl)am no and
(1- methyl ethyl )a min o. 25 Products ofzformula (1) that are preferred
correspond to the following definition: R AA 4 formula (1) in which:
1) A and Ar are independently selec t he{ group consi sting of: aryl,
het eroaryl, heterocyclyl, cycloal kyl, aryl, substituted
heteroaryl, S5Ssubstituted heterocyc|yl ted cycloalkyl; 2) Lis
sel ected fromthe group consistigTg Ofar~ Ny 2, SO2NH, NH-CH2, CH2- NH
CH2- 00- NH, NH CO- CH2, NH CH2-0G3 CO CH2- NH, NH NH, NH CSNH, NH- CO 0,
0- CC-NH, CH2- NH- 00-NH, NH-CO- NH CH2 and NH CO CH2- CO-NH; 103) Xis N, 4) R3
is selected fromH, NH2 and NHCOR'3 and R'3 is selected fromthe group
consisting of H, alkyl, alkylene, alkiypnylia@aryl, heteroaryl, cycloal kyl,
het erocycl yl, substituted al kyl, substituted al kyl ene, substituted al kynyl,
substituted}ﬂ®¥1 . substituted heteroaryl, substituted cycl oal kyl and
substituted erocyclyl; 155) R4 is selected fromthe group consisting of:
H, hal ogen, al kyl, substltuted al kyl, CON(R'5)(R'6) in which R'5 and R'6
are i ndependenty Pnd efe@rednierandendy gelsaiedc GaT $he rajour aansistiic G6) anky | |

substitused (HatQ6a, katerco(le r@l)@ a!&‘(é&eatrﬁr %%!nmied %Q%&‘?&ér%rm%sntuted
- (C1-Co) al kyl g&;er oc% é?/ ﬁ { het er oar substitu
C6) al kyl het er o4§/PCY )ﬁ YSQF'W’I a” stitbieg el 0@% oaI kyl, het erocycl yl,
substituted 20 heterocyclyl, aryI substituted aryl, heteroaryl
subst i t ut ed2pdt sraatrcidd mmehsgrdﬁp&oﬁasdtnﬁ; 6f: a&e N!Hi-l$|0%p| St@}N@ﬂwm@Hz,h@HZ—so as

to forma sat t n Vi f IquJ_p rom1l
to 3 hetero amjﬁsﬁ@h%dgegommeg’ CI’ésjand e%@s? {i?égﬂj—p%ﬁg RS is
H. 25In the priaudt, sNBECS o Nk~ @O}Q N—C&NUhWHWWtNHﬂ@W ~CH,

thi enyl 1o furylanqdiyisiced E'H @ﬁpl i soxazol yl, isothiazolyl, thiadiazolyl,
pyrazolyl, imdazolyl, , ndazol yl, benzi m dazol yl, benzoxazolyl and
benzot hi azolg opt| onal I y substl tuted, or else Ar is a thiazolyl or else
Ar-L-Ais: XisNarblii ch X1, x2, X3 and X4 is i ndependently chosen from N
and CGR 5, in whi ch R 5 has the sane definition as R5. L- A substituents

m ggzarA e Ru)efmr mdleaaaledael?f?rthaq,e@uflcwngﬁmgeaf H any NmmenANﬁlaﬂdw IE R

] ul.ar e ecti|ve - e is
NHOONE A Pr b BEE T e B b b Lt i o SrBABNG HyeOgn A
substituent whndhinighisiel~E6tiecselaated frhe greognoup anssisting1gf of, giyénatkylemeyri dyl ,
pyrimdyd, thignl, W7 Kheerddir Qdbaikyl, heterocyclyl, substituted alkyl, substituted

alkylene, substituted atkynyl, substituted aryl, substituted heteroaryl, substituted

cycloalkyl and substituted heterocyclyl;

5) R4 is selected from the group consisting of. H, halogen, alkyl, substituted alkyl,
OR"4, N(R”5)(R"6), CON(R"5)(R"8), in which R"4 is chosen from H, phenyi,
20 substituted phenyl, alkyl, substituted alkyl, and in which R”"5 and R"6 are
independently selected from the group consisting of H, (Cy-Cg)alkyl, substituted
(Ci-Celalkyt, -(C+-Cslalkyiheterocyciyi, substituted -(C~Cg)aikylheterocyclyi, -(C-
Celalkytheteroaryl, substituted -(C,-Cglalkylheteroaryl, cycloalkyl, substituted
cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl,
25 substituted heteroaryl, or else R"5 and R"6 are linked to one another so as to
form a saturated ring having from 4 to 8 ring members containing from 1 to 3

hetero atoms chosen from O, $ and N, optionally substituted;



oxazol yl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imdazolyl,

i ndol yl', indazolyl, 10benzi m dazolyl, benzoxazolyl and benzot hi azolyl;
optionally substituted. Mre preferably, A is chosen from phenyl, pyrazolyl
and isoxazolyl; optionally substituted. The A substituent is very

advant ageously substituted with a first substituent selected fromthe group
consi sting of hal ogen, al kyl, alkylene, alkynyl, aryl, heteroaryl, 15
O-alkyl, O-aryl, O-heteroaryl, S-alkyl, §-aryl, S-heteroaryl, each being
optionally substituted with one or nore substituents chosen from

(01-&3)al kyl , halogen and 0-(Gi -03)alkyl. The A substituent is preferably
subst it ut edGQM RR g seledpd f%”béb? tgﬁ@ﬁﬁ C@H%i%’fé]@ £F ofh PALIgr.obF ceMsiYBRidlg of

F, d, Br, I,  RAERO)R'3), 20NNCRIPERAFRO) |
(0 -G alio” G I T o DO sl o T

H,~ (C1-C3) al kyn le(@mmum(m m)asm (RECL- G:socmwl OH,  C(O)O(R'2),

Cl- C3 k 1- - R8
(S lun AR, SRR VO Ghoghlal D) (Sl
si mul t aneous| yS(€i:fR&).e®Of) D(()R’QH SK%M(F&:a)ﬁR@ lin rWirEfch §J@Ch28 QathBO Rdérm a

h f
ring having frigdonkittl {didided RERFLR GON5 AoRLBEhd bOM ég&aoaﬁﬁlé%eé&y@on?
and in which RIY. |h§tema5v' gyclepleyl oheieTapyavih stPstiieted alkvbnsubstiviad alkylene,

Pet erﬁlcygl e C%b@ﬂltmeaghr@nplostgslaft@@awatsqmltat@d hbtdrarg, B@tss%ﬁe@t:wr@amosen
rom an

stl ent |ch re p ar | ferred
chosen 1% om pi‘f’é‘h?tl't“iew}ezpzria?mylﬂ R, F'H(ﬁlérf és"g'lo@'feé $ot® a| d A
substituents tfornbe r&gtasbﬂatmtgefdom'lttb 3hm|t@rgmtom$ Gixes@d)faalnksbl S dmadlMigenat ed

ind hal ogenat dao S HIELH B SN S AR " ot R BRIk eV
S5subst i t uent s NHCA lioked frothmrara-pesjtidrawitih gesieeintosint andr R i g Hearbf ¢s not
containi ng from,0ed Grodn: hgh@rﬁ %t%ogw?”cszﬁ%p’a iR %hyﬁFbe%henyl

substituent is advantageou sel ect romthe’ group consisting of H and
CON(R' 5} R' 6) P~ wwwmns‘n%lﬁaxsﬁ?henﬂs def iPBatYIYORIeE A pridtRiroxyRhenyl,

accordance W tdinitrBghdrigy eibh&fbxBiYere dnfl:préYide® et hirtiadl X i NIMR50E HY)R4 BCemi ¢
form or c) a formenriched in a stere&pigsoner, or 15d) a formenriched in
an enantioner; and may be optionally s Tfied. A product in accordance with
the invention nay be used for t acture of a nedicanent for use in
the treatnment of a pathol ogical con lon, in particular a 20 cancer. A
subj ect of t hed,pEnelshnt- Ai ia\ﬁegrtduon i s’a nmedi catentR3 ishestadhoeen Fe: iaminthat it
conprises a on I nd
mn?ﬁ a pharngé§g$%@5 % (QQh%“%%énggﬁg% g&Qhﬁb %Qrﬁaﬁggk%?ﬁ%ﬁﬁﬁﬁegte of
t he product of cw@ipﬁ%ntﬂcwppnyl inGyr RroBAROYIAVIBAL I 6ﬂn%th§6h@ryﬂ geresnyllaing
therapeuytic CQﬂp@%tﬁyl&@%r%@WPﬁr&r{Waﬁmoz5 product angmdh garb@nmﬂamo
invention, in conblnﬁ%lon a pharnaceutlcah accEE E &ékgéent
according to {MEPSIRBANEIa% ni stration sel eRfaHOr “ﬁﬁa R ]
ZonpOSI L ion l(liwthbleuipﬁorﬁi,ﬂ))bhﬂwd?r (plopgliLsighhd oy yameio, i (8- th]bﬂylétﬂpﬂsnr@f)arlnlr@?)?f@[ﬁas
nong the soli e at
capsul es and f@B?@ ‘PERWEWS%FW§R%PQP”WB%nsEEEH?WE R@Pﬁ@yg? ?ec Ealnst
t he aci di ¢ nediainyletB@)ahinbhe st onmach can al so be included. The carrlers
used f the solid forms consist in particular of mneral carriers such as
phosphat'es or carbonates, or of organic carriers such as |actose,
cel |l ul oses, starch or poI mers. The liquid forns consist of solutions, of
suspensi onsPiEAUGE Oﬂfoglp?ékis(rdh@t.ar@\ﬁf&ﬁfﬂéﬁfb@%mﬁéo%hm@rfO“LOM-@}Q &dntliann ei t her
wat er or an organi c solvent (ethanol, NWMP, or the like), or mxtures of
surfactants 35and sol vents or of conpl exifg agemngs and solvents. 7 The
liquid forms wll preferably be injgitabl and,/ as a result, will have a
formul ation that is acceptable for "N Accept abl e rout es of
adm ni stration by injection include intfaverjous,Nintraperitoneal,
i ntranmuscul ar and subcut aneous rodtes,A.h évenous route usually bei ng
5 preferred. The admi nistered dbse o theXcompdunds of the invention will
be adjusted by the practitioner according to the route of adm nistration
for the patient and the condition of the latter. By virtue of their |ow
toxicity and their pharmacol ogi cal and bi ol ogi cal properties, the




10 conpounds of the present invention find their application in the
treatnent of any carcinoma having a consi derabl e degree of vascul arization
or inducing netastases, or, finally, in pathologies of |ynphoma and

| eukaem a type. These conpounds represent a therapy of choice, either alone
or in conbination with 15 suitable chenotherapy or radiotherapy, and/or in
conbi nation with other conpounds having anti-angi ogenic activities, such as
VEGF inhibitors or FGF inhibitors. Thus,4the products of general fornula
(1) are in particular of use for the treatnment or prevention of a

pat hol ogi cal condition characterized in that the product is adm nistered

al one or in conbination with other acPiMé2ildgredi ents, in particular 20
anti cancer agents such as cytotoxic, cytostatic, anti-angi ogenic or

ant i - met ast atwigicipr oducts. The conpounds of the present invention can
therefore be adm nistered al one or as a nixture wi th other anticancer
agents. h S 10 e e.of : .25

al kyl ati ng ggeélt%cogﬁdé% ‘?nc?e gphé}ﬁ&r 8@%8 os ﬂ"aerrll%é%t% agﬁ%%%’?%n?f' an,

i fosfani de, cmecb@raatbmchatercmysful phyotpaliehi @ue?giéuteq:br ethi sulsstituted belternssyli ne,
lonusti ne, senystiiRd M&B&WEH&b%stﬂR&@EWrM t enozol oni de,

procar bazi ne and hexarmet hyl I'ati num derivatives, such as
in particular C|splat|n carboplatln or. oxal i Iatl X 30 antlblotlcs such
as in parti gbl‘aﬁs SR o, t Wf%&ﬁ’ﬁﬂ”ﬁ'%’f‘g BE&FFWQZn CizcFbkubul e
agents, such asd| OHQ@G Neulr\aﬂ CO-Cbl, aNHITie,-COi, IHID-CH,INTE, NML(L’(deeﬂ,an CS-

vi nor el bi ne, t@axoj de acl i | .gn taxel ). thracycl, | ch as
in particularrﬂix@%ﬁ%?%ﬁn§4ég§ﬁgrggFg%ﬁgﬁﬁaarE%%%Pﬁ?ﬂégﬁ%ﬁ%féhﬂ?ELCﬁg

m t oxantrone drOiNgsoxantrone; 5 group | and Il topoi sonmerase inhibitors,
such as etoposide, teniposide, ansacrine, irinotecan, topotecan and
tonudexjg f§ qquyrlnldlnes such as 5-fluorouracil, UFT or floxuridine;
cyti di ne anal ogues such as 5-azacyti di ne, cytarablne gencti t abi ne,

6- nercaptonurlne or 6-thjoguani ne; 10 adenosi ne anal ogues such as

pent ostat i n) dyt BregiiciRg Beme u AR HERES BHERdeR 3 inselRstadeiam dha Ul i ni ¢
acid; vari ousoRSENWIERSS ANSk@EOBRAYNE SalkyFye fbrﬁshéteﬁﬁamr@@:ldme hebardey@xpur ea,

trans-retinoic_ acid, n tin erce t|n and al so
150estrogenic85ﬁﬂ”@ﬁ8 %é %ﬁﬁ@Pﬁ§a€@yen§nﬁi %Pa?ﬁgaﬂnﬁ¥ Uyer & q
conbr et ast at i substitutedthieteesaryff emb%ckﬂerpty&idéﬁ@Pan&Msmmmmiero&wwhl cine, for
exanpl e ZD6126, and their prodrugs; anti-angiogenic agents, such as

bevaci zumabg) sof ﬁfs%qg&eoofror%l{ﬂﬁtg'rgu coPRlsh ﬁ of: H, haloqen Qﬁgy;%‘aﬂ%thﬁteﬁ

whi ch |nh|b|t ot her tér05|ne i"na such as i nat 1 T1 ni and

erlotinib. Vh&EONIRSKBAPODMICHTR K ans Bréarerindenendattiyseieaied tomthaetmua t h

anot her treat gBRdisiy W Hh (@1 C?)@lk?i 's@Bsﬁtﬁ%@t (@I@E)alﬁwe»‘{& b%)%ﬁ&%f@récﬁﬂm then
be adm ni stered S|nu t aneousl y, Separately or se dent’i al é5§T e treatnent

will be adj ustEstH e%’he(cpr%&”fm%?f@isy%co iGripldetaraanyl sesltutes pdC-

trﬁaL ed. 25The,piiamhitdrsand, t:;hﬁ:an(we@emmted ecyeloalige l@éer@@ﬁﬂi’ls sliBktituted
i nhi bi tj ng a

Lo j 29 2 BERG Rl HRu TR e ob Tiefho Rl SO et b re i 1y

useful as i nhiebdtRy6sre In&e‘ﬂhe oneasoiher bors whioch a desatdd masles/irgy feoradosen ar e
gi ven her ei nafgt | as n i lLays an
i npor t ant rolé trans&ﬁthgnﬁgf rﬁg @‘gh%eh¥%§ﬁ§%ﬁF# 5% %qufggpﬁﬁg a
fam |y of hetepbﬁﬁﬁﬂﬁu@ﬁ@ﬁeﬁ adhesi on receptors. 5 FAK and the integrins
are located in perinmenbrane structures call ed adhesion plagues. It has been
shown, in manyksGel types, that the activation of FAK and also the
phosphoryl at'i on thereof on tyrosine residues, and in particular the
autophosphorylatlon t hereof on tyrosine 397, depend on binding of the
integri s 118 thadredusia phloarigl Gr Ari i% &heren PM aFuaohbr BfesYe W”HHLWEB'YHUH ng

((:ilglgz??he? Idkﬁz&l%ﬂﬂsﬂﬂ@icﬁyl %lﬁth:,azo@fi aihlad;ézolﬁl pyraz&menmldaﬁi;(ﬁﬁ)jo;yfz&%oﬂyﬂ
e au or a n ese
b ndi ny st (BT RGOSt ot Had kersusreyostimal Sl GR s S nal 1 er

et at Mol. a]Mdzmmeobbeﬁ4{L6&0 1688. 1994; Xing et at Mdl. Cell. Biol.
5:413-421. 1994]. Src can then phosphorylate FAK on tyrosine 925, thus
recruiting the G b2 adaptor protein and inducing, in certain cells,
activation of the ras and MAP 15 ki nase pathway involved in the control of
cell proliferation [Schlaepfer et at Nature; 372:786-791. 1994; Schl aepfer
of at Prog. Biophy. M. Biol. 71:435-478. 1999; Schl aepfer and Hunter, J.
Biol. Chem 272:13189-13195. 1997]. The activation of FAK can al so induce
the Jun NH2-term nal kinase (JNK) signalling pathway and result in the
progression of cells to the GL phase of the cell cycle [Cktay of at, J.

Cel | . 20 BIO| 145 1461 1469. 1999] Phosphatldylln05|tol 3 OH klnase

F NA SN 1 o o o o v ~—~Alrs o P — o



The results of many studi es support the hypothesis that FAK i nhibitors
could be useful in the treatnent of cancer. Studies have suggested that FAK
could play an inportant role in cell proliferation and/or survival in
vitro. For exanple, in CHO cells, certain authors have denonstrated that

t he overexpression of pl25FAK results in an 30 acceleration of GlL to S
transition, suggesting that pl25FAK pronotes cell proliferation [Zhao J.-H
of al. J. Cell Biol. 143:1997-2008. 19984. Qher authors have shown that
tumour cells treated with FAK anti sense ol igonucl eotides |ose their
adhesion and enter into apoptosis (Xu atcal, Cell Gowh Differ. 4:413-418.
1996). It has al so been denobnstrated thatt K pronotes cell mgration in
vitro. Thus, fibroblasts deficielt Tor W10 |—prressi on (FAK " knockout
>> mce) exhibit a rounded morphol ogy anxg-deficigncies in cell mgration in
response to chenotactic signals, and these deficiencies are elimnated by
re-expression of FAK [DJ. Sieg et al., J. Cell Science. 112:2677-91. 1999].
Over expr essirxmh@ﬁ Xt hez,C<3 eiaknad md@;ﬁﬁiidlénﬂgf cHAkn FloRNK)ankl ©&k% in @hehOoRrgat | on
of adherent, e{ %]%d rlgg ées mgration in vitro [ R chardson A and
Par sons WI. 3% 382 ‘ 1996] Over expression of FAK in CHO or COS
cells or in hurran astrocytoma cells pronotes cell mgration. The

i nvol venent L-d¥f subaituentspyliehp aiengefareli dre pdvardagemalyrdhgean from MH-CG@INH-AI n
many celd tyRE\H-BOYIA T pAHAARRL Sorfbchfd %ﬂ&'c%knbrr%en ;Qrob%%d OraROPAARL I C
processes. A recent study has effectively 10 denpnstrated an increase in

t unour cell NEP@N‘T’&atl on in vivo after induction of FAK expression in
human astrocytonma cells [Cary L.A et al. J. Cell Sci. 109:1787-94. 1996;
Wang D et aProddctsGelabedsaanceldii t‘h%%ﬂwé%ﬁ@ﬁ préfoRBly. hdve addisub&tluent which is

i nmunohi st o¢ ud ies of ies have d nstr FAK is
over oxpr osSEeTRE BPmabdRieth Roa PRt aled¥ b Y] BB ChRtanEBtor on
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25 Tie-2 receptor is to increase endothelial cell survival during bl ood
vessel formation. In addition, angiopoietin-1 stinulates |ynphatic
endot-helial cell proliferation and |ynphangi ogenesi s (devel opnent of

| ynphati c neovessels), a preferred route of access for netastatic

devel opnment (Bl ood. 2005 Jun 15; 105(12): 4649-56). 30The processes of
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3- et hyl.but th yl propyl, 2, 2- dlnethylpropyl
1- ethy%%roﬁ%ﬁsoﬁ, Vﬁ”nﬁ W%P% 5&9@988”5 Hggﬂe tpentyl, 1-ethyl butyl,

202-et hyl butyl, 3, 3-dinethyl butyl, heptyl, 1- ethylpentyl, octyl, nonyl,
decyl, undecyl and dodecyl substituents are exanpl es of an al kyl

substituent. The term" alkylene " refers to a |inear or branched
hydr ocar bon- based substl tuent haV| 'ng one or nore unsatur at| ons, and havi ng
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251-enyl, Z- 1, 2-di net hyl prop- 1-enyl , E- 1, 2- di et hyl prop- 1- enyl , but - 1, 3- di enyl
, 1-net hyl di enyl prop-2-enyl, Z-2-nethyl but-1, 3-di enyl,

E- 2- net hyl but -1, 3-di enyl, 2-nethyl - 1- net hyl i denyl prop- 2-enyl, undec- 1-enyl
and undec- 10-enyl substituents are exanples of an al kyl ene substituent. The
term"” alkynyl " refers to a |inear or branched hydrocarbon-based
substituent 30 having at |east two unsaturations borne by a pair of

vi ci nal carbon atons, and having from2 to 12 carbon atons. Ethynyl,
prop-1-ynyl, prop-2-ynyl and but-I-ynyl Substituents are exanples of an

al kynyl substituent. 15 The term"™ aryl " refers to a nono- or polycyclic
aromatic sub‘seiliqweribrrﬂmawiumgefbram ﬁe trtjleclable:andnoma araymg, withheny la, forraphtidy 1- yl ,
napht h- 2-yl t et r ahydr onapht h-5-y1 and

1,2,3,4-tet thﬁ% é{%ﬁe%oﬂ.mf stl tuents are exanples of an aryl
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acri dyl substactmrmelr wcaordingxa B‘Zﬁli@f}f adrhetselatbm §dr tisaipstidrt wedthe Thedificer m'
het er o ato”Bfthé?étFers here to an atomthat is at |east divalent, other than
car bon. Nd Se are exanpl es of a hetero atom The term cycl oal kyl

refers tog gaiﬁ%l{ff%&j{thoﬂ&N L {%[rLHH%%%J&ég‘?%é%Kﬁlbgﬁor?ﬁé groperties, the

hydr ocar bon- substituent "havin

Cycl opr bpy! corspeynsisefythe %9%%;5@%1}4% figgdchelpemplaajipn ig e disetmenti @iy,

cycl ohexyl, c&%@b%ﬁﬁ%ﬁﬂ? a c@uyé?dié?ﬁﬁll@tdégreebbic\yé‘sbglhﬁza%oﬂa]d?@fﬁlitlélng BERREs Y

bi cycl o[ 2. 2 2)f B)/ a}ma,ntégtl ﬁieugnar% ﬁ substituents are

exanpl es of °a e E‘aq%‘)gé% Yl 8P Yh2t erocycl yl " refers to a
saturated or partially unsaturated cycl ic 20 hydrocar bon based substi t uent

havi ng fron:&- ste co]'rﬁac%%?idg%};rgge% tﬁ& oPgP\ acet %ltﬁef]ﬁéﬁe r m w@éﬁ&z@abl Y

the saturated Uneaturare cyc ¢ "hydr i tuent
will beiﬁmn@dgﬁblel ereardharppy ocmdicaiteragy, cand&'nremcdu‘obmatnm!tfamﬂwe&ccbmp@mdet ero

Than H T?ﬁr"d’é’x"iﬂnsnig’*%&éi’% SEUiids? SFED ob I IRy B SURShhHER! Tops. e
het er ocycl yihe RIPRYStE e, Qeélek'%}rf?[mu@-ﬂ ae @y R?’IT'CUIQI Y luseHor e tneginggis, or
O-aryl, O- hﬁfeeé;ﬂehylof N‘Bath kK Ydondibh ataractihiiat ahoafay | theNpRbdo: - |ky| .

505 o 3: Y GRIRIRIRA AR B GRTHTATON ) U R Ry b iagREN IS o) R LA

OC( 0) - a:lOkyI antEE(r&ér #eyts GO pAHR10t6Xi6) Nitbabtiay lantiGndicyEhiar yH antNH@l‘é@tatnNHC( 0) -
30al kyl , I—b%g% aryl, NHcycl oal kyl and NH heterocyclyl. 16 The products
accordlng e invention can be prepared using conventional organic

chem stry nmethods. 5Schene 1 belowis an illustration of the nmethod used
for the pr e'ﬁ?f:r enmpoungd oéterpreesnt InvantiorBean thetdfdre he%me'nisterdect aloamoots a
constitute t v,

met hod for rﬁ]x dgg}v%@ bﬁ%g%@g&ﬁgﬁﬁgggﬁsa{\rﬁeﬁﬁ t‘g@hpgd&fb%"c gﬁebe oW IS
an illust ra[”ﬂﬁb eﬁfadérPfal ternative nethod used for the prepar atl on of
exanple 1. In this respect, it cannot constitute a limtation to the scope

of theJdsnventi Qikylas re@@ﬁfsd§tn&ihz$ pﬁﬁtch%@'%K&@;ﬁhcﬁbﬁﬁﬁfden%e‘lﬂ}%!aﬁp%%Hﬁ’c?e
cl ai nred. Schene % e |nvent| on, as re ards the

met hods for pr &3 “(i'[hebtt‘,%j Uno@ iokeng, nREdNgUsERe $armugtingp lpEwsinepl C 6h
a.t. HTHF or THeMMMhHE, Bteptozotocin, decarbazine, temozolomide, procarbazine and

hexamethylmelamine;
» platinum derivatives, such as in particular cisplatin, carboplatin or oxaliplatin;

30 » antibiotics, such as in particular bleomycin, mitomycin or dactinomycin;



, N NNNR6 \ R6RaRbNH R3 2-18 h THF or DVMF 5Schene 4 below is an illustration
of a nethod used for the preparation of exanples 4, 9 to 19, 22 to 32, 36
to 37, and 44 to 62. In this respect, it cannot constitute a limtation to
t he scope of the invention, as regards the nethods for preparing the
conpounds cl ai ned. Schene 4 18 Internmediate llnternmedi ate 2 THF/ DVA
9:1, 6h, at. O Schene 5 belowis an illustration of a method used for the
preparation of exanples 5, and 40 to 43.,ln this respect, it cannot
constitute a limtation to the scope of ?he i nvention, as regards the

met hods for preparing the conmpounds clained. 5Scheme 5 For those skilled
inthe art, it Pstinicthbrit®edenthatuchias iomadicutay virdtasjiinewinariktng nircEspes

according to thenhayan ikanifesphiRed) érl?(?M&Eeté}ei)?ay be necessary to

i ntroduce protective groups for amno, carboxyl” and al cohol functions in
order to prevent side 5 reactions, These groups are those which are able to
be renpved wi't hBRTANENCESSUBR d5hdd PSSR cdBETYRICIRT FaldtasePicing idardhbigines of

am no function- Qpiﬁﬁtﬁﬁrﬁ,imim)@h@@md_SQr p8sMahondray be nmade of _ _
tert-butyl carbamate, which can be regenerated by means of trifluoroacetic

acid or of iodotrimnmethylsil)ane. and acety|. which can be regenerated in an
aci di o nodi urh (%%';I/O&Poli:hg?/“éjf 1 s mgrage éQ'ﬁhﬁb‘?réj Sugll %Sareg%f?éiﬂ €, “tenipdside,
f unct i on- pr ot ectinagcri@girioaiesan epritecam areytobedarde of esters (net hoxynet hyl
ester, benzyl ester, for 20 exanple). As al cohol function-protecting

0r oups, TNt 1,0y EREE sin 55 RSoLRENAIN offhRFininbor exanpl e) whi ch

can be regenerated i'n an acidic nediumor by catalytic hydrogenation. O her

protective groups, which can be used are described by T. W GREENE et al. in
Protective G’oug‘é'di”ﬁ’ CRLAIATCSSy ifHes P8, TRTAYIEBR i Brfarapesg, gemcitabine,

SW ey- | nt er sci enecagforsutieest 6-tlioduaaingr esent invention is also the
products of general forrmula (11) below. IN(Il) RIrN.N 7---Ni 15\ in which

R 4 repfgsents B QgiH a‘n%%(g]hleg r su00( Op_e%s?altihy | Cytgffa%inreepgresf%%rsablﬂlie
phosphate;

+ methotrexate and folinic acid;

* various enzymes and compounds, such as L-asparaginase, hydroxyurea,
trans-retinoic acid, suramin, dexrazoxane, amifostine, herceptin, and also
15 oestrogenic and androgenic hormones;

» antivascular agents, such as combretastatin derivatives, for example CA4P,
chalcones or colchicine, for example ZD6126, and their prodrugs;

¢ anti-angiogenic agents, such as bevacizumab, sorafenib or sunitinib malate;

» therapeutic agents which inhibit other tyrosine kinases, such as imatinib,
20 gefitinib and erlotinib.

When the compounds of the present invention are combined with another treatment
or with a radiation freatment, these treatments can then be administered
simultaneously, separately or sequentially. The treatment will be adjusted by the
practitioner according to the disease to be treated.

25  The products of the invention are of use as agents for inhibiting a reaction catalysed
by one or more kinases. FAK, KDR and Tie2 are kinases for which the products of
the invention will be particularly useful as inhibitors.



-NH2 or -NHCO-thienyl, and R 6 represents a hal ogen atom an -Ar-NH2 group
where 20Ar is as defined above, or an Ar-L-A group where Ar, L and A are as
defi ned above, and the products of the general forrmula (I11) below 25 I,
R 6Nci 30(111) in which R4 represents R4 or H -COOH or -000-(C1-06)al kyl,
and R 6 represents a hal ogen atom an -Ar-NH2 group where Ar is as defined
above, or an Ar-L-A group where Ar, L and A are as defined above. These
products are in particular useful as synfhesis internediates in the
processes for preparing the products of general 35formula (1). The
conpounds of formula (1) are isolated and can be purified by the usual
known met hod$e réagoneXangphieh these kyabed dlezhbs@nareaiVenrairoigaghy or
extraction. The enantioners and di astereoi sonmers of the conpounds of
formula (1) pae also part of the invention. 40The conpounds of fornula(l)
containing a aS|c resi due can be optionally converted into addition salts
with an inorganic or organic acid, by the action of such an acid in a
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15 The systemwas controlled by the Waters Fracti onLynx software. The
separation was perforned alternately on two Waters Symmetry col ums ( C18,
5pM 19x50 mm cat al ogue reference 186000210), one col utm under goi ng
regeneration with a 95/5 (v/v) water/acetonitrile m xture containing 0.07%
(v/v) of trifluoroacetic acid, while the other columm was being used for
separation. The colums were eluted using a linear 20 gradient of 5%to
95% of acetonitrile containing O. 07%(v/x)) of trifluoroacetic acid in water
containing 0.07% (v/v) of trifluoroacetil acid, at a flowrate of 10
m/mn. On | eaving the separation colum, one thousandth of the effluent is
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(trlfluoro ZGERP % il a are added dropw se. The mxturels
stirred for 2 hours at anbient tenperature under an inert atnosphere. After
reacti af, tKBRm xture is filtered. The filtrate is concentrated. A beige
solid is isolated. This crude product is subsequently purified on a 018
reverse- ph S I 9 5% of
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ny) of 2, 6-Fhieighl @RicgRt i nonitrile and 3.18 mmol (551 ng, 1.1 eq.) of
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tetraki s(tri phenyl phosphi ne) pal | adi um are added. The reaction m xture is
brought to reflux (100C) for 2 hours and is then cool ed to anbi ent
tenperature. The reaction nediumis filtered and then extracted four tines
with ethyl acetate. The organi c phases are conbi ned,



20 washed twice with a saturated aqueous sodium chl oride solution, dried

w t h magnesi um sul phate, and concentrated. A yellow solid is then obtained.
This crude is purified on a columm of 90 g of silica, with an el uent
gradient of 20%to 50% of ethyl acetate in heptane. The expected product is
obtained in the formof a yellow solid (531 ng). 25M5 (ES) M#rn/z=230. 1F1
NVR (DMSO-d6) d 5.94 (sl, 2H), 6.65 (d, | 8 hz, 2H), 7.89 (d, j = 8 hz,
2H), 7.93 (d, j = 8 hz, 1H), 8.27 (d, 11—8hz 1H). 25 Alternative

pat hway for the preparatlon of 1-[4-(3-a r41no 1H pyrazol o[ 3, 4- b] pyri di n- 6-
yOphenyl ]-3-(2-fluoro-5-trifluoronethyl phenyQurea (schene 2): 0.46 mol
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heat ed at 80Cfor 10 h. The mxture is filtered and the solid is dried so
as to obtai fie 40 ng of the expected product.
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solid is obtained: 13.5 ng. M5 (ES) M-Em z=541. 27 NVR (DMSO-d6) d
7.40 (m 1H); 7.50 (m 1H); 7.65 (broad d, J = 9.0 Hz, 2H); 7.68 (dd
partially rrasked, J = 3.0 and 5.0 Hz, 1H); from7.71 to 7.75 (m 2H); 8.15
(broad d, J 9.0 Hz, 2H); 8.39 (d, J 8.5 Hz, 1H); 8.50 (broad d, J = 3.0
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Exampl e 3

N14- ( 3- Am no- 1H pyrazol o[ 3, 4- bi pyri di n-6-yl ) phenyl] -2, 3-di chl or obenzenesul p
honam de: 10100 nmg (0.44 mol ) of

6- (4- am nophenyl) - 1H pyrazol o[ 3, 4-b] pyri di n-3-yl am ne are dissolved in 3 ni
of anhydrous DMF. The solution is then degassed for 15 mnutes w th argon.
123.8 p1(89.9 ng, 0.89 mmol, 2 eq.) of triethylam ne are subsequently
added. The solution is once again degasged for 15 mnutes. Finally, 0.109 g
(0.444 mmol, 1 eq.) of 2,3-dichlorophenylsul phonyl chloride is added. The
solution is 15stirred at anbient tenperature under argon overnight. At the
end of the reaction, 10 m of water are added. A yellow brown precipitate
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Hz, 1H); 806(d J 85Hz 115(broadm 1H). Exanple 4
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numerous solid tumours. In addition, it has been shown that the probability of
appearance of metasiases increases very greatly with an increase in vascularization
of the primary tumour (Br J Cancer. 2002 May 20; 86(10): 1566-77).

35  The potential role of pro-angiogenic agents in leukaemias and lymphomas has also
more recently been documented. In fact, in general, it has been reported that cell



245 ng (1 mmol ) of 2, 3-di chl orobenzenesul phonyl chloride in 2 m of DCM and
120 pl (1.5 prmol) of pyridine. The mxture is stirred for 6 hours at
anbi ent 10t enperature and then dried under vacuum so as to obtain the
desired product in the formof a light red solid. M5 (ES) M-1+ m z=428.
Synthesis of internediate 2: 84 g of diethyl oxal acetate sodiumsalt are
di ssolved with 33.2 g of 2-am nopyrazole 15in 600 mM of AcOH/ H20 (1:3). The
m xture is heated for 6 hours at 80C. Thﬁ%product is precipitated after
cooling, filtered, and dried under vacuuhi (17.9 g). 1H NWR (600 M Hz,
DMSO-d6) is ppm 13.74 (s, 1H), 12.39 (s, 1H), 8.22 (s, 1H, 6.70 (s, 1H),
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Exanpl e20For nwrisiderably affect the progression of this pathology. Thus, it has been shown that
Tie2 activation regulates angiogenesis in synovial tissues, promoting the
development of rheumatoid arthritis (Arthritis Rheum. 2003 Sep; 48(9): 2461-71).

An overexpression of angiopoietin 1 and of Tie2 in the synovial tissues of patients
25  suffering from osteoarthritis, correlated with an active neovascularization, has also

been shown (Shahrara S gt al. Arthritis Res. 2002;4(3)). Thus, it has been shown

that, by blocking Tie2 activation using an adenovirus producing exTEK (soluble Tie2

receptor), inhibition of angiogenesis and the development of arthrosis and protection

against bone degradation are obtained in a mouse model in which arthrosis is
30 induced with collagen (Arthritis Rheurn. 2005 May; 52(5):1346-8).

IBD (inftammatory bowel disease) comprises two forms of chronic inflammatory
diseases of the intestine: UC (ulcerative colitis) and Crohn's disease (CD). IBD is
characterized by an immune dysfunction which results in an inappropriate production
35 of inflammatory cytokines inducing the establishment of a local microvascular
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system. This angiogenesis of inflammatory origin results in intestinal ischaemia
induced by vasoconstriction (Inflamm Bowel Dis. 2006 Jun;12(6):515-23).

Eye pathologies relating to neovascularization phenomena, such as age-related
5  macular degeneration, are responsible for a large majority of cases of biindness in
developed countries. The molecular signals which control neovascularization
phenomena in the eye, such as VEGFs or angiopoietins, are targets of choice in
these pathologies {Campochiaro PA. Expert Opin Biol Ther. 2004 Sep;4(9)). It has
thus been shown that blocking Tie2 activation using an adenovirus producing exTEK
10 (soluble Tie2 receptor) inhibits the retinal and choroidal neovascularization which is
the most common cause of loss of vision (Hum Gene Ther, 2001 Jul 1; 12(10):1311-

21).
Definitions
The term « halogen » refers to an element chosen from F, Cl, Br, and .

15  The term « alkyl » refers to a linear or branched, saturated hydrocarbon-based
substituent having from 1 to 12 carbon atoms. Methyl, ethyl, propyl, 1-methylethyl,
butyt, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl,
2-methylbutyl,  3-methyibutyl,  1,1-dimethylpropyl,  1,2-dimethylpropyl,  2,2-
dimethylpropyl, 1-sthylpropyl, hexyl, 1-methylpentyl, 2-methylpentyl, 1-ethylbutyl,

20 2-ethylbutyl, 3,3-dimethylbutyl, heptyl, 1-ethylpentyl, octyl, nonyl, decyl, undecy! and
dodecyl substituents are examples of an alkyl substituent.

The term « alkylene » refers to a linear or branched hydrocarbon-based substituent
having one or more unsaturations, and having from 2 to 12 carbon atoms. Ethylenyl,
1-methyiethylenyl, prop-1-enyl, prop-2-enyl, Z-1-methylprop-1-enyl, E-1-methylprop-

25 1-enyl, Z-1,2-dimethylprop-1-enyl,  E-1,2-dimethylprop-1-enyl,  but-1,3-dienyl,
1-methyldienylprop-2-enyl,  Z-2-methylbut-1,3-dienyl, E-2-methylbut-1,3-dienyl,
2-methyl-1-methylidenylprop-2-enyl, undec-1-enyl and undec-10-enyl substituents
are examples of an alkylene substituent.

The term « alkyny! » refers to a linear or branched hydrocarbon-based substituent

30 having at least two unsaturations borne by a pair of vicinal carbon atoms, and having
from 2 to 12 carbon atoms. Ethynyl, prop-1-ynyl, prop-2-ynyl and buf-1-ynyl
substituents are examples of an alkynyl substituent.
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The term « aryl » refers to a mono- or polycyclic aromatic substituent having from 6
toc 14 carbon atoms. Phenyl, naphth-1-yl, naphth-2-yl, anthracen-9-yl, 1,2,3,4-
tetrahydronaphth-5-yl and 1,2,3,4-tetrahydronaphth-6-yl substituents are examples
of an aryl substituent.

The term « heteroaryl » refers to a mono- or polycyclic heteroaromatic substituent
having from 1 to 13 carbon atoms and from 1 to 4 hetero atoms. Pyrrol-1-yl, pyrrol-2-
yl, pyrrol-3-yl, furyl, thienyl, imidazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
1,2,4-triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyi, pyrimidyl, pyrazinyl, 1,3,5-
triazinyl, indolyl, benzo[blfuryl, benzo[bjthienyl, indazolyl, benzimidazolyl, azaindolyl,
quinoleyl, isoquinoleyl, carbazolyl and acridyl substituents are examples of a
heteroaryl substituent,

The term « hetero atom » refers here to an atom that is at least divalent, other than
carbon. N, O, S and Se are examples of a hetero atom.

The term «ocycloalkyl » refers to a saturated or partially unsaturated cyclic
hydrocarbon-based substituent having from 3 to 12 carbon atoms. Cyclopropyi,
cyclobutyl, cyclopentyt, cyclopentenyl, cyclopentadienyl, cyclohexyl, cyclohexenyl,
cycloheptyl, bicyclo[2.2.1Theptyl; cyciooctyl, bicyclo[2.2.2Joctyl; adamantyl and
perhydronaphthyl substituents are examples of a cycloatkyl substituent.

The term « heterocyclyl » refers to a saturated or partially unsaturated cyclic
hydrocarbon-based substituent having from 1 to 13 carbon atoms and from 1 to 4
hetero atoms. Preferably, the saturated or partially unsaturated cyclic hydrocarbon-
based substituent will be monocyclic and will contain 4 or 5 carbon atoms and 1 to 3

hetero atoms.

The term « substituted » refers to one or more substituents other than H, for example
halogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, alkylene, alkynyl, OH, O-
alkyl, alkyl-OH, O-alkylene, O-aryl, O-heteroaryl, NH,, NH-alkyl, NH-aryl, NH-
heteroaryl, N-alkyl-alkyl', SH, S-alkyl, S-aryl, S{O;)H, S(O,)-alkyl, S(O,)-aryl, SOsH,
S0s-alkyl, SOg-aryl, CHO, C(O)-alkyl, C(O}-aryl, C(O)OH, C(0)0-alkyl, C(O)O-aryl,
OC(O)~alkyl, OC{O)-aryl, C{O}NH,, C(O)NH-alkyl, C(O}NH-aryl, NHCHO, NHC(OQ)-
alkyl, NHC(O)-aryl, NH-cycloalkyl and NH-heterocyclyl.

A subject of the present invention is the processes for preparing the products of

formuta (1).

ON
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The products according to the invention can be prepared using conventional organic

chemistry methods.

Scheme 1 below is an illustration of the method used for the preparation of examples
T and 3. In this respect, it cannot constitute a limitation to the scope of the invention,
as regards the method for preparing the compounds claimed.

Scheme 1:
N
B(OH), I
/(\/[ /@l PAFPRa)NaHCO, Dinxane/t;0 N
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2
HZNNH2
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, N
N
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NN

xZ O

CIO
Cl-. :J: pi-id

Scheme 2 below is an illustration of an alternative method used for the preparation of
example 1. In this respect, it cannot constitute a limitation to the scope of the
invention, as regards the methods for preparing the compounds claimed.

Scheme 2
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Scheme 3 below is an illustration of a method used for the preparation of examples 6
to 8, 20 fo 21, 33 {o 35, and 38 to 39. In this respect, it cannot constitute a limitation
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to the scope of the invention, as regards the methods for preparing the compounds

claimed.

Scheme 3
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5 Scheme 4 below is an illustration of a method used for the preparation of examples
4, 9 to 19, 22 to 32, 36 to 37, and 44 to 62. in this respect, it cannot constitute a
limitation to the scope of the invention, as regards the methods for preparing the

compounds claimed.

Scheme 4
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Scheme 5 below is an illustration of a method used for the preparation of examples
5, and 40 to 43. In this respect, it cannot constitute a limitation to the scope of the
invention, as regards the methods for preparing the compounds claimed.

Scheme 5
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For those skilled in the art, it is understood that, in order to carry out the processes
according to the invention described above, it may be necessary to introduce
protective groups for amino, carboxyl and alcohol functions in order to prevent side
reactions. These groups are those which are able to be removed without the rest of
the molecule being affected. As examples of amino function-protecting groups,
mention may be made of ferf-butylcarbamate, which can be regenerated by means
of trifluorcacetic acid or of iodotrimethylsilane, and acetyl which can be regenerated
in an acidic medium (hydrochloric acid, for example). As carboxy! function-protecting
groups, mention may be made of esters (methoxymethyl ester, benzyl ester, for
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example). As alcohol function-protecting groups, mention may be made of esters
(benzoyl ester, for example) which can be regenerated in an acidic medium or by
catalytic hydrogenation. Other protective groups which can be used are described by
T. W. GREENE et al. in Protective Groups in Organic Synthesis, third edition, 1999,

Wiley-Interscience.,

A subject of the present invention is also the products of general formula (1) below:

R, R,
SR
o
Ry NN
H

in which R’y represents R4 or H, -COOH or -COO-(Cs-Cglalkyl, R'; represents M,
-NH; or -NHCO-thienyl, and R’s represents a halogen atom, an -Ar-NM, group where
Ar is as defined above, or an Ar-L-A group where Ar, L and A are as defined above,

and the products of the general formula {lif) below:

R4
CN

'\

o
RN G

(H1)
in which R’y represents R4 or H, -COOH or -COO-(C4-Cg)alkyl, and R's represents a
halogen atom, an -Ar-NH, group where Ar is as defined above, or an Ar-L-A group
where Ar, L and A are as defined above. These products are in particular useful as
synthesis intermediates in the processes for preparing the products of general

formula (1).

The compounds of formula (I) are isolated and can be purified by the usual known
methods, for example by crystallization, chromatography or extraction.

The enantiomers and diastereocisomers of the compounds of formula (1) are also part

of the invention.

The compounds of formula(l) containing a basic residue can be optionally converted
into addition salts with an inorganic or organic acid, by the action of such an acid in a
solvent, for example an organic solvent such as an alcohol, a ketone or an ether or a

chlorinated sofvent.
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The compounds of formula (I} containing an acidic residue can be optionally
converted into metal salts or into addition salts with nitrogenous bases according o
the methods known per se. These salts can be obtained by the action of a metal
base (alkali metal or alkaline earth metal, for example), of ammonia, of an amine or
of an amine salt on a compound of formula (I}, in a solvent. The salt formed is

separated by the usuai methods.
These salts are also part of the invention.

When a product according to the invention has at least one free basic function,
pharmacedutically acceptable salts can be prepared by reaction between said product
and an inorganic or organic acid. Pharmaceutically acceptable salts include
chiorides, nitrates, sulphates, hydrogen sulphates, pyrosulphates, bisulphates,
sulphites, bisulphites, phosphates, monohydrogen phosphates, dihydrogen
phosphates, metaphosphates, pyrophosphates, acetates, propionates, acrylates,
4-hydroxybutyrates, caprylates, caproates, decancates, oxalates, malonates,
succinates, giutarates, adipates, pimelates, maleates, fumarates, citrates, tartrates,
lactates, phenylacetates, mandelates, sebacates, suberates, benzoates, phihalates,
methanesulphonates, p-tofuenesuiphonates, propanesulphonates,
xylenesulphonates, salicylates, cinnamates, glutamates, aspartates, glucurcnates

and galacturonates.

When a product according to the invention has at least one free acid function,
pharmaceutically acceptable salts can be prepared by reaction between said product
and an inorganic or organic base. Pharmaceutically acceptabie bases inciude
hydroxides of cations of alkali metals or alkaline earth metals, such as Li, Na, K, Mg
or Ca, and basic aminated compounds such as ammonia, arginine, histidine,

piperidine, morpholine, piperazine or tristhylamine.

The invention is also described by the following examples, given by way of

itlustration of the invention.

The LC/MS analyses were performed on an LCT Micromass machine connected to
an HP 1100 device. The abundance of the products was measured using an HP
G1315A diode array detector over a wavelength range of 200-600 nm and a Sedex
B85 light scattering detector. The mass spectra were acquired over a range of 180 to
800. The data were analysed using the Micromass MassLynx software. The
separation was performed on a Hypersil BDS C18, 3 ym (50 x 4.6 mm) column,
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eluting with a linear gradient of 5% to 90% acetonitrile containing 0.05% (v/v) of
trifluoroacetic acid (TFA) in water containing 0.05% (v/v) of TFA, over 3.5 min at a
flow rate of 1 ml/min. The total analysis time, including the column reequilibration

period, is 7 min.

The MS spectra were acquired in electrospray (ES™) mode on a Platform I
{(Micromass) device. The main ions observed are described.

The melting points were measured by capillary, on a Mettler FP62 device, over the
range 30°C to 300°C, with a temperature rise of 2°C per minute.

Furification by LC/MS:

The products may be purified by LC/MS using a Waters Fractionsbynx system
composed of a Waters model 600 gradient pump, a Waters model 515 regeneration
pump, a Waters Reagent Manager dilution pump, a Waters model 2700 autoinjector,
two Rheodyne model LabPro valves, a Waters model 996 diode array detector, a
Waters model ZMD mass spectrometer and a Gilson mode!l 204 fraction collector.
The system was controlled by the Waters FractionLynx software. The separation
was performed alternately on two Waters Symmetry columns {Cqg, 5uM, 19x50 mm,
catalogue reference 186000210}, one column undergoing regeneration with a 95/5
(viv) water/acetonitrile mixture containing 0.07% (v/v) of trifluoroacetic acid, while the
other column was being used for separation. The columns were eluted using a linear
gradient of 5% to 95% of acetonitrile containing 0.07% (v/v) of triflucroacetic acid in
water containing 0.07% (v/v) of trifluoroacetic acid, at a flow rate of 10 ml/min. On
leaving the separation column, one thousandth of the effluent is separated out using
an LC Packing Accurate device, diluted with methanol at a flow rate of 0.5 mi/min
and conveyed to the detectors, in a proportion of 75% to the diode array detector,
and the remaining 25% to the mass spectrometer. The rest of the effluent (999/1000)
is conveyed to the fraction collector, where the flow is discarded if the mass of the
expected product is not detected by the FractionLynx software. The moiecular
formulae of the expected products are supplied o the FractionlLynx software, which
triggers the collection of the product when the mass signal detected corresponds to
the [M+H]" ion and/or to the [M+Na]" ion. In certain cases, depending on the
analytical LC/MS results, when an intense ion corresponding to [M+2H]™ was
detected, the value corresponding to half the calculated molecular mass (MW/2) is
also supplied {o the FractionLynx software. Under these conditions, collection is also

INI/N
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triggered when the mass signal of the [M+2H]"* and/or [M+Na+H]™" ion is detected.
The products were collected in tared glass tubes. After collection, the solvents were
evaporated off, in a Savant AES 2000 or Genevac HT8 centrifugal evaporator and
the masses of the products were determined by weighing the tubes after evaporation

of the solvents.

Examplie 1

1-[4~(3-Amino-1H-pyrazolo[3,4-blpyridin-6-yl)phenyi]-3-(2-fluoro-5-trifluoromethyil-
phenyliurea

" NH,
Fu-F
RN
/\’N
N
ISoas
NT N
H H

100 mg (0.44 mmol) of 6-(4-aminopheny!)-1H-pyrazolo[3,4-blpyridin-3-ylamine
are partially solubilized in 2.5 ml of anhydrous THF. The mixture is then
degassed for 15 minutes with argon. 61.55 ul (44.93 mg, 0.44 mmol, 1 eq.) of
triethylamine are subsequently added. The solution is once again degassed for
15 minutes. Finally, 64.22 yl (91mg, 0.44 mmol, 1eq.) of 2-fluoro-5-
(triftuoromethyl)phenyl isocyanate are added dropwise. The mixture is stirred
for 2 hours at ambient temperature under an inert atmosphere. After reaction,
the mixture is filtered. The filtrate is concentrated. A beige solid is isolated. This
crude product is subsequently purified on a C18 reverse-phase silica (13 g)
column with an eluent gradient of 5% to 95% of acetonitrite in water. The
fractions containing the expected product are lyophilized. A white solid is
isolated (10 mg).

MS (ES) MH'm/z=431.

H NMR (DMSO-d6) d 5.52 (broad s, 2H); 7.39 (m, 1H); 7.49 (m partially
masked, 1H); 7.52 {(d, J = 8.5 Hz, 1H); 7.62 (broad d, J = 8.5 Hz, 2H); 8.07
(broad d, J = 8.5 Hz, 2H); 8.13 (d, J = 8.5 Hz, 1H); 8.60 (broad d, J = 7.5 Hz,
1H), 9.21 (broad m, 1H); 9.63 (broad m, 1H); 11,9 (broad m, 1H).

6-(4-Aminophenyl)-1H-pyrazolo[3,4-bjpyridin-3-ylamine:
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NH,
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=
=
N

Iz

H N

In an appropriately sized microwave reactor, 0.97 mmoi (222 mg) of 6-(4-amino-
phenyl)-2-chloronicotinonitrile is suspended in 3.3 mi of 1-propanol. 0.28 mi (0.290 g,
5.80 mmol, 6 eq.) of hydrazine hydrate is added. The suspension is heated for 45
minutes at 130°C in a microwave oven. The mixture is filtered and the soilid is dried
50 as to obtain a green solid (215 mg).

MS (El) M"m/z=225.

'H NMR (DMSO-d6) d 5.41 (sl, 4H), 6.63 (d, J = 8 Hz, 2H), 7.37 (d, J = 8 Hz, 1H),
7.82(d, J =8 Hz, 2H), 8.02 (d, J = 2 Hz, 1H).

6-(4-Aminophenyl}-2-chloronicotinonitrile:

[ g
N/ Cl

H,N

2.89 mmol (500 mg) of 2,6-dichloronicotinonitrile and 3.18 mmol (551 mg, 1.1 eq.) of
4-aminophenyiboronic acid are dissolved under an inert atmosphere in 33.3 ml of
dioxane. 680 mg (8.09 mmol, 2.8 eq.} of sodium bicarbonate and then 8.3 ml of
water are subseguently added. The mixture is stirred for 5 minutes under an inert
atmosphere and then 334mg (0.29mmol, 0.1eq.) of tetrakis(triphenyl-
phosphine)palladium are added. The reaction mixture is brought to reflux (100°C) for
2 hours and is then cooled to ambient temperature. The reaction medium is filtered
and then extracted four times with ethyl acetate. The organic phases are combined,
washed iwice with a saturaied aguecus sodium chloride solution, dried with
magnesium suiphate, and concentrated. A yelliow solid is then obtained. This crude
is purified on a column of 90 g of silica, with an eluent gradient of 20% to 50% of
ethyl acetate in heptane. The expected product is obtained in the form of a yellow
solid (531 mg).
MS (ES) MH"m/z=230.
"H NMR (DMSO-d6) d 5.94 (sl, 2H), 6.65 (d, j = 8 hz, 2H), 7.89 (d, j = 8 hz, 2H), 7.93
(d,j=8hz, 1H), 8.27 (d, | = 8 hz, 1H).
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Alternative pathway for the preparation of 1-[4-(3-amino-1H-pyrazolo[3,4-b]pyridin-6-
yl)phenyl]-3-(2-fluoro-5-trifluoromethyiphenyl)urea (scheme 2);

FFF
=
/\’N
N
By o
N N
H H
F

0.46 mmol (200 mg) of 1-[4-(6-chloro-5-cyanopyridin-2-yl)phenyl]-3-(2-fluoro-5-
trifluoromethylphenyllurea is suspended in 3.2 ml of 1-propanol. 0.13 ml (0.14 g,
2.76 mmol, 6 eq.) of hydrazine hydrate is added. The suspension is heated at 80°C
for 10 h. The mixture is filtered and the solid is dried so as to obtain 140 mg of the

expected product.

1-[4-(6-Chloro-5-cyanopyridin-2-yl)phenyl}-3-(2-fluoro-5-trifluoromethyiphenylurea:

| o
O N Ci
N/U\N
t H
F

0.578 mmol (100 mg) of 2,6-dichloronicotinonitrile and 0.64 mmol (270 mg, 1.1 eq.)
of 1-(2-fluoro-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-
yhphenyljurea are dissolved under an inert atmosphere in 6.6 mi of dioxane. 136 mg
{1.62 mmol, 2.8 eq.) of sodium bicarbonate and then 1.6ml of water are
subsequently added. The mixture is stirred for 5 minutes under an inert atmosphere
and then 33.4 mg (0.029 mmol, 0.05 eq.) of tetrakis(triphenylphosphine)palladium
are added. The mixture is refluxed (100°C) for 2 hours and is then cooled to ambient
temperature. The reaction medium is extracted twice with ethyl acetate. The organic
phases are combined, washed twice with a saturated aqueous sodium chioride
solution, and then dried with magnesium sulphate and concentrated. A yellow solid is
then obtained. The crude is purified on a column of 30 g of silica, with an eluent
gradient of 20% to 40% of ethyl acetate in heptane. A vellow solid is obtained
(175 mg).

MS (ES) MH 'm/z=435.

'H NMR (DMSO-d6) d 7.40 (m, 1H), 7.49 (m, 1H), 7.68 (d, J = 8 Hz, 2H), 8.13 (d, J
=8 Mz, 2H), 8.16 (d, J = 8 Hz, 1H), 8.45 (d, J = 8 Hz, 1H), 8.56 (m, 1H).
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The 1-(2-fluoro-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl{1,3,2]dioxaborolan-
2-yl)phenyljurea is prepared according to the following procedure:

936 mg of 2-fluoro-5-trifluoromethylphenylisocyanate and then 064 mi of
triethylamine are added to a solution of 1g of 4-(4455-
tetramethyl[1,3,2]dioxaborolan-2-yl)aniline in 15 mi of tetrahydrofuran, at ambient
temperature. The reaction medium is stirred at ambient temperature for 18 h, and
then treated with methanol and then, finally, evaporated fo dryness under reduced
pressure. The residue thus obtained is purified by chromatography on silica using, as
eluent, a {99.5/0.5 then 90/10) methylene chioride/methanol mixture. The fractions
containing the expected product are concentrated to dryness so as to give 1.45 g of
1-(2-fluoro-5-trifiuoromethylphenyl)-3-[4-(4,4,5,5-tetramethyi[ 1,3, 2]dioxaborolan-2-
yl)phenyllurea in the form of a white solid. MS (ES) MH" m/z=425.

Example 2

Thiophene-3-carboxylic acid (6-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-
1H-pyrazolo[3,4-b]pyridin-3-yl)amide

A solution of 1-[4-(3-amino-1H-pyrazolo[3,4-blpyridin-6-yl}phenyl}-3-(2-fluoro-5-
triflucromethylphenylurea (80.0 mg, 0.186 mmaol) in pyridine (2 ml) is cooled to 5°C
under argon and thiophene-3-carboxylic acid chloride (27 mg, 0.186 mmol, 1.0 eq.)
is added. The mixture is stirred at ambient temperature for 5.5 h. Another equivalent
of thiophene-3-carboxylic acid chloride (27 mg, 0.186 mmol) is added and the
mixture is stirred at ambient temperature overnight. The reaction is taken up with
water, and then extracted with ethyl acetate. The organic phase is washed twice with
a salt solution, dried with magnesium sulphate, and concentrated. An orangey yellow
solid is then obtained. The crude is purified on a silica column, with an eluent
gradient of 0% to 5% of methanol in dichloromethane. A beige solid is obtained:;
13.5 mg.

MS (ES) MH'm/z=541.
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'H NMR (DMSO-d6) d 7.40 (m, 1H); 7.50 (m, 1H): 7.65 (broad d, J = 9.0 Hz, 2H);
7.68 (dd partially masked, J = 3.0 and 5.0 Hz, 1H); from 7.71 to 7.75 (m, 2H); 8.15
(broad d, J = 9.0 Hz, 2H}); 8.39 (d, J = 8.5 Hz, 1H); 8.50 (broad d, J = 3.0 Hz, 1H);
8.61 (dd, Jd = 2.5 and 7.5 Hz, 1H); 9.21 (broad m, 1H); 9.67 (broad m, 1H); 10.9
(broad m, 1H); 13.3 (broad m, 1H).

Exampie 3

N-{4-(3-Amino-1H-pyrazolo[3,4-blpyridin-8-yl)phenyl]-2,3-dichlorobenzene-
sulphonamide:

P

|

~

=
e
Ci N

Ox_ .0
C|\©/S<N
H

100 mg (0.44 mmol) of 6-(4-aminophenyl)-1H-pyrazolo[3,4-blpyridin-3-ylamine are
dissolved in 3 ml of anhydrous DMF. The solution is then degassed for 15 minutes
with argon. 123.8 pi (89.9 mg, 0.89 mmol, 2 eq.) of triethylamine are subsequently
added. The solution is once again degassed for 15 minutes. Finally, 0.109 g
(0.444 mmol, 1 eq.) of 2,3-dichlorophenylsulphonyi chloride is added. The solution is
stirred at ambient temperature under argon overnight. At the end of the reaction,
10 mi of water are added. A yellow-brown precipitate forms. The mixture is filtered.
The solid is dried and purified on a column of 4 g of silica with an eluent gradient of 0
to 10% of methano! in dichloromethane. A beige solid is isolated (11 mg).

MS (ES) MH" m/z=434,

'M NMR (DMSO-d6, 373K) d 5.09 (broad s, 2H); 7.09 {broad d, J = 8.5 Hz, 2H); 7.37
(d, J = 8.5 Hz, 1H); 7.40 (broad {, J = 8.5 Hz, 1H); 7.69 (broad d, J = 8.5 Hz, 1H);
7.85 (broad d, J = 8.5 Hz, 2H); 8.02 (broad d, J = 8.5 Hz, 1H}); 8.06 (d, J = 8.5 Hz,
1H); 11.5 (broad m, 1H).

Irz

Example 4

6-{2-[3-(2-Fluoro-5-trifluoromethylphenyl Jureido]thiazol-5-yl}- 1H-pyrazoio[ 3,4~
blpyridine-4-carboxylic acid (2-morpholin-4-ylethyllamide trifluoroacetate:
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The product of example 4 can be prepared by the process described above in

N
H

scheme 4.

Synthesis of intermediate 1:

2-Fluoro-(5-trifiuoromethyl)phenylisocyanate (4 g, 19.5 mmol) is added to a soiution
of 2-aminothiazole-5-carboxaldehyde (2.5g, 19.5mmol) in DMF (120 ml). The
solution is heated at 70°C for 1 h, evaporated, and purified by chromatography on
silica gel, eluting with 1:1 hexane/EtOAc. The fractions containing intermediate 1 are
combined and evaporated so as to provide intermediate 1 in the form of a yellow
solid (4.28 g).

Synthesis of intermediate 2:

Added to a solution of intermediate 1 (88 mg, 0.26 mmol) in a 9:1 ethanol/DMSO
mixture (2 ml) is a solution of 1H-pyrazol-3-ylamine (22 mg, 0.26 mmol) in 2 ml of the
same mixture of solvents containing pyruvic acid (23 mg, 0.26 mmol). The mixture is
heated at 75°C for 24 h in the presence of oxygen, and the reaction medium is then
evaporated to dryness so as to provide intermediate 2 in the form of an ocrange solid
which is used as it is in the subsequent step.

Preparation of the product of example 4:

Intermediate 2 is dissolved in dry THF (2 ml} and HOBt (36 mg, 0.26 mmol) then DIC
is added (42 ul, 0.26 mmol). After 5min, 2-morpholin-4-ylethylamine (39 ui,
0.3 mmol) is added. The stirring is continued for 5 h at ambient temperature, and the
reaction medium is then evaporated under reduced pressure. The residue is purified
by chromatography on silica gel, eluting with 94:5:1 EtOAc/MeOMH/TEA using a
gradient of 90:9:1 EtOAc/MeOH/TEA. The fractions containing the product are
combined and evaporated, and then purified by LC/MS chromatography (reverse-
phase, eluent water + 0.1% TFA with a gradient of 25% to 85% of acetonitrile over a
period of 8 minutes). The fractions containing the expected product are combined
and evaporated under reduced pressure so as to provide the product in the form of a
yellow solid (10.6 mg).

Example 5
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N-[4-(3-Amino-4-methylaminocarbonyl-1H-pyrazoio[3,4-b]pyridin-6-yl)phenyl]-2,3-
dichlorobenzenesulphonamide:
Cl

i
H
N
D// \\O
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The product of example 5 can be prepared by means of the process described
above in scheme 5:

Synthesis of intermediate 1:

219 mg of 4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-ylaniline are dissolved with
245 mg (1 mmol) of 2,3-dichlorobenzenesulphonyl chloride in 2 ml of DCM and
120 yl (1.5 ymol} of pyridine., The mixture is stirred for 6 hours at ambient
temperature and then dried under vacuum so as to obtain the desired product in the
form of a light red solid.

MS (ES) MH" m/z=428.

Synthesis of intermediate 2:

84 g of diethyl oxalacetate sodium salt are dissolved with 33.2 g of 2-aminopyrazole
in 800 ml of AcOH/H,0 (1:3). The mixture is heated for 6 hours at 80°C. The product
is precipitated after cooling, filtered, and dried under vacuum (17.9 g).

'H NMR (600 M Hz, DMSO-d6) & ppm: 13.74 (s, 1H), 12.39 (s, 1H), 8.22 (s, 1H),
6.70 (s, 1H), 4.40 (g, J= 7.1 Hz) 2H), 1.40 (t, J= 7.1 Hz) 3H).

Synthesis of intermediate 3:

2.07 g (10 mmol) of intermediate 2, 20 mi of toluene and 2.87 g (10 mmol) of POBr,
are heated in an oil bath to 110°C, with stirring. The mixture is evaporated and
purified on a column of silica, eluted with 20% EtOAc, 80% hexane, so as to give
{after evaporation) 300 mg of the desired product.

'H NMR (600 M Hz, DMSO-d6) § ppm: 14.45 (s, 1H), 8.41 (s, 1H), 7.79 (s, 1H),
448 (q, J=7.1Hz)2H), 146 (t, J = 7.1 Hz) 3H).

Synthesis of intermediate 4:

74 umol of intermediate 3 (20 mg), 74 pmot of intermediate 1, 185 umol of cesium
carbonate and 7.4 umol of Pd (PPhg). are dissolved in THF and 20% H,O (total
volume 750 pi). The mixture is heated in a microwave for 25 min at 155°C (power
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55 W). The product is evaporated and purified by LC/MS chromatography in water
with 0.1% of trifluoroacetic acid and a gradient of 25% to 95% acetonitrile, over 9
minutes. The product is dried under vacuum. MS (ES) MH" m/z=463.
Preparation of the product of example 5
5 Intermediate 4 (20 mg, 43.3 ymol) is dissolved in DMF (0.5 ml), with HOBt (14.6 mg,
108.25 umol) and DIC (16.9 pl, 108.25 pmol). 0.5 mmol of methylamine (1M in THF,
0.5 mi) is added. The mixture is heated in a microwave for 20 min at 105°C (power
25 W). The product is evaporated and purified by LC/MS chromatography in water
with 0.1% of trifluoroacetic acid and a gradient of 25% o 95% acetonifrile, over 8
10 minutes. The product is dried under vacuum so as to obtain a light yellow solid.

MS (ES) MH" m/z=476,

"H NMR (600 M Hz, DMSO-d6) Sppm: 13.79 (s, 1H), 11.13 (s, 1H), 8.35 (s, 1H), 8.02

(s, 1H), 8.13 (d, J = 7.8 Hz) 2H) 8.09 (d, J = 8.27 Hz) 1H), 7.94 (d, J = 8.05 Hz) 1H),

7.28 (d, J = 4.31 Hz) 2H), 2.88 (d, J = 4.31 Hz) 3H) 7.58 (q, J = 8.08 Hz) 1H), 8.86 (t,
15 J=4.43 Hz) 1H)

Examples 6 to 62:

By carrying out the procedures described above, the products of table 1 below are

obtained:

Example Formula ESI (MS) {(m/z)
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Determination of the activity of the compounds - experimental protocols

1. FAK

The inhibitory activity of the compounds on FAK is determined by measuring the
inhibition of autophosphorylation of the enzyme using a time resolved fluorescence
assay (MTRF).

The complete ¢cDNA of human FAK, the N-terminal end of which had been labelled
with histidine, was cloned into a baculovirus expression vector pFastBac HT¢. The

protein was expressed and purified to approximately 70% homogeneity.

The kinase activity is determined by incubating the enzyme (8.6 ug/ml) with various
concentrations of test compound in a 50 mM Hepes buffer, pH = 7.2, containing
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10 mM MgCIz, 100 yM NazVO,, and 15 uM of ATP for 1 hour at 37°C. The enzymatic

reaction is stopped by the addition of Hepes buffer, pH = 7.0, containing 0.4 mM KF,
133 mM EDTA and 0.1% BSA and the labelling is carried out, for 1 to 2 hours at
ambient temperature, by the addition, to this buffer, of an anti-histidine antibody
5 labelled with XL865 and of a tyrosine phospho-specific monoclonal antibody
conjugated to europium cryptate (Eu-K). The characteristics of the two fluorophores
are available in G. Mathis et al., Anticancer Research, 1997, 17, pages 3011-3014.
The transfer of energy from the excited europium cryptate to the acceptor XL665 is
proportional to the degree of autophosphorylation of FAK. The XL-665-specific long-
10 lasting signal is measured in a Packard Discovery plate counter. All the assays were
carried out in duplicate and the mean of the two assays is calculated. The inhibition
of the FAK autophosphorylation activity with compounds of the invention is
expressed as percentage inhibition relative to a control, the activity of which is
measured in the absence of test compound. For calculating the % inhibition, the
15 [signal at 665 nm/signal at 620 nm] ratio is considered.

2. KDR

The inhibitory effect of the compounds is determined in an assay of substrate
phosphorylation by the KDR enzyme in vitro using a scintillation technique (96-well
plate, NEN).

20 The cytoplasmic domain of the human KDR enzyme was cloned in the form of a
GST fusion into the baculovirus expression vector pFastBac. The protein was
expressed in SF21 cells and purified to approximately 60% homogeneity.

The kinase activity of KDR is measured in 20 mM MOPS, 10 mM MgCl,, 10 mM
MnClz, T mM DTT, 2.5 mM EGTA and 10 mM b-glycerophosphate, pH = 7.2, in the

25 presence of 10 mM MgClo, 100 pM NazVO, and 1 mM NaF. 10 pl of the compound
are added to 70 pl of kinase buffer containing 100 ng of KDR enzyme at 4°C. The
reaction is initiated by adding 20 ul of solution containing 2 pg of substrate (SH2-SH3
fragment of PLCy expressed in the form of a GST fusion protein), 2 uCi v **PJATP]
and 2 uM cold ATP. After incubation for 1 hour at 37°C, the reaction is stopped by

30 adding 1 volume (100 ) of 200 mM EDTA. The incubation buffer is removed, and
the wells are washed three times with 300 pl of PBS. The radioactivity is measured
in each well using a Top Count NXT radioactivity counter (Packard).
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The kinase activity of Tie2 is measured in a 20 mM MOPS buffer, pH 7.2, containing
10 mM MgCly, 10 mM MnCl;, 1 mM DTT and 10 mM of glycerophosphate. In a

20 FlashPlate 96-well plate kept on ice, a reaction mixture composed of 70 ul of kinase
buffer containing 100 ng of GST-Tie2 enzyme is deposited per well. 10 ul of the test
molecule diluied, in DMSO, to a concentration of at most 10% are subsequently
added. For a given concentration, each measurement is carried out in quadruplicate.
The reaction is initiated by adding 20 pi of solution containing 2 pg of GST-PLC,

25 2 uM of coid ATP and 1 uCi of ®P[ATP]. After incubation for 1 hour at 37°C, the
reaction is stopped by adding 1 volume (100 ul) of EDTA at 200 mM. After removal
of the incubation buffer, the wells are washed three times with 300 ul of PBS. The
radioactivity is measured on a Wallac MicroBeta1450.

The inhibition of the Tie2 activity is calculated and expressed as percentage
30 inhibition relative to the control activity determined in the absence of compound.
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CLAIMS
1. Product of general formula (I) below:
R4 23
R5 e
L ! o N
10 AT A XN
H
Formula {I)
in which:
15 1) A and Ar are independently selected from the group consisting of. aryl, heteroaryl,

heterocyclyl, substituted aryl, substituted heteroaryl, substituted heterocyclyl,
cycloalkyl and substituted cycloalkyi,

2) L is selected from the group consisting of: NH, NH-80,, S0,NH, NH-CHj, CH-NH,
NH-CO, CO-NH, CHy-CO-NH, NH-CO-CH,, NH-CH,-CO, CO-CHy-NH, NH-CO-NH,

20 NH-CS-NH, NH-CO-0O, O-CO-NH, CHs-NH-CO-NH, NH-CO-NH-CH,, and NH-CO-
CH»-CO-NH,;

3} Xis N or NO;

4) R3 is NH, or NHC(O)R"3, in which R"3 is selected from the group consisting of H,
alkyl, alkylene, alkynyl, aryl, heteroaryl, cycloaltkyl, heterocyclyl, substituted alkyl,

23 substituted alkylene, substituted alkynyl, substituted aryl, substituted heteroary),
substituted cycloalkyl and substituted heterocyclyl;

5) R4 is selected from the group consisting of: H, hatogen, alkyl, substituted alkyl,
"OR"4, N{R"5)(R"8) CON(R"5)R"8), in which R"4 is chosen from H, phenyl,
substituted phenyl, alkyl, substituted alkyl, and in which R"5 and R"6 are
30 independently selected from the group consisting of H, (C-Cg)alkyl, substituted (Cs-
Caralkyl, -(C+-Csalkylheterocyclyl, substituted -(Cy-Ce)alkylheterocyclyl,  -(Cq-
Ce)alkylheteroaryt, substituted  -(Cq-Cg)alkylheteroaryl,  cycloalkyl,  substituted
cycloalkyl, heterocyclyl, substituted  heterocyclyl, aryl, substituted aryl, heteroaryl,
substituted heteroary!, or else R”5 and R"6 are linked to one another so as to form a



33 10 000 2697 34 10 000 4144 55 3538 88 49 CLAIMS 1 Product of general
formula (1) bel ow. R4R3 10A7 L Ar Formula (1) in which: 151) A and Ar
are independently selected fromthe group consisting of: aryl, heteroaryl,
het erocycl yl, substituted aryl, substituted heteroaryl, substituted
heterocyclyl, cycloal kyl and substituted cycloalkyl; 2) L is selected from
the group consisting of: NH NH S02, SC2NH, NH CH2, CH2-NH, NH CO CO NH,
CH2- CO- NH, NHSaBORIERZINg KEMIGHIoTE, oI TH? IRFbeIRIHEAnBing, TeDNHICS: REETONH- CO- 0,
0- CO-NH, OH2- MbhﬁQ@rdgbhfrd)\leﬁ@aNhﬂQ@onaamd;Mu@@ CH2-00-NH; 3) X is N or

NO 4) R3 is NH2 or NHC(O0)R'3, in which R'3 is selected fromthe group

ﬁg?zlrztc;/rc]?yff 6 1R5 ks%éhe;cte@'f*ﬁéﬂ &RE g ro% b Kya¥ikting anV'H Hlges, 0RLYICN, W(G{*Z‘?m kyl,
al kyny! | subspf%tlcﬁﬁ?é §€ O%&E% ut e@%ﬁ@tﬂg )Oarﬁ 'Q%L's@su tk?&dé’(h% oal kyl
and subst i t ut ¥R m@@my@xw)cm)swm N(E A PPHREYRE. oﬂﬁﬂ%@jﬁ'@@ﬂ%nm sting
of : WhH Ea'ROgeN(R@td@é R 3ﬁub§<b)medcab>bw<2) O%(Q;N(N@RRS)(RF(&MRWR 5)(R'6),
in whic
substituted a#‘iN? gﬁ@ ﬁ'@ﬁgx’asﬁﬁé ‘are” ?gR%g;md ent Sﬁl ected
fromthe gr ou\rﬂh'@bﬂ%qhsﬁ? n%%WHF independgihy spiprted Eopdes gigER ao’tséf'”glo
C6) al kyl , - ( ClaikgB) @kkerkehatk@iyncargl Yibteroatyh sdytibalkye dheterocyclyl, substituted alkyl,

-(Cl -CG)wal kyI %ﬁ%tut eaﬁl &ci( st;t% a.%: il substituted ary[ substltuted heteroaryl,

het er oaryl , et er cycl S tuted

cycl oal kyl , h%tbétf“ﬂ)‘é?éﬁﬂa’ky’sﬂl?éwi‘tﬁ tamwgy? @%8&% OF@ 8%/ pe H‘l?‘% “ut ed
aryl, heteroa;aryslth,er sadpstb ifdrutagihg ettainiogfryh 1 tob héb@@@@“&?ﬂ@ fﬁ"ﬁoaﬁ@q i nked to
one another sg as to forma

provided that, when X is N, R3 is NH., Ar and A are unsubstituted phenyl, L is NHCO
15 linked in the para-position with respect to Ar, and R5 is H, then R4 is not chosen from:
phenyl, o-chlorophenyl, cinnamyl, a-furfuryl, o-hydroxyphenyl, p-hydroxy-m-
methoxyphenyl, p-methylthiophenyl, p-methoxyphenyl, omnitrophenyh m-
phenoxyphenyi,oand provided that, when X is N, R5 is H, R4 is H, and Ar-L-A is a

group . then R3 is not chosen from: amino, acetylamino, [(4-
20 fluorophenyl)carbonyl]amino, (2-methylpropanoyl)amine, -(cyclopentylcarbenylyamino,

propanoylamino, [{4-methylphenyljcarbonylJamino, {[4-{methyloxy)phenyl]carbonyl}

amino, (2-thienylcarbonyl)amino, (methylsulphonyl)amino, -{{4-fluorophenylsuiphonyl]

amino, {ethylsulphonyl)amino, (propylsuiphonyi)amino, (3-thienylsulphonyl)amino,

[(3,5-dimethyl-4-isoxazolyl)sulphonyllamino, (2-thienylsulphonyhamino and (1-methyl-
25 ethyl)amino.

2. Product according to Claim 1, characterized in that:

1) A and Ar are independently selected from the group consisting of: aryl, heteroaryl,
heterocyclyl, cycloalkyl, substituted aryl, substituted heteroaryl, substituted
heterocyclyl and substituted cycloalkyl;

30 2) L is selected from the group consisting of. NH, NH-50,, S0:NH, NH-CH,, CHj-NH,
CH,-CO-NH, NH-CO-CH,, NH-CH,-CO, CO-CHy-NH, NH-CO-NH, NH-CS-NH, NH-
CO-0, O-CO-NH, CHp-NH-CO-NH, NH-CO-NH-CH, and NH-CQO-CH,-CO-NH;



50 saturated ring having from4 to 8 ring nmenbers containing from1l1l to 3
hetero atons chosen fromO, S and N, optionally substituted; 6) R5 is
selected fromthe group consisting of: H, halogen, R2, CN 0(R12),
OC(0) (R 2),0C(0)N(Rfr2)(R13),05(02) (R2), N(R 2) (R 3), N=C(R2) (R13),

SN(R 2)C(0) (R 3), N(R 2)C(0)0(R 3), N(R' 4)C(0)N(R12) (R 3),

N(R 4)C(S)N(R 2) (R 3), N(R2)S(02)(R13)*! C(0)(R 2), C(0)0(R 2),

CO)N(R 2) (R 3), A=N(R3))(R2), C(=-NOR3))(R), S(R2), S(0)(R2),
S(02) (R12) BSEEN0(R2), S(02)N(R2)(R 3); in which each R2, R3, R4 is
i ndependently selected fromthe group consisting of H al kyI al kyl ene,
al kynyl, argy| R3 sereoodHPDR"S yroveel Riglis sairstedifiomyies grioup eanBistrorafi Healkal kyl, io
substi tuted aél KYdr8NSiyn$) Ué?ﬁtr'\ettéié ;Kéﬁkwlhetemb@ﬁ@uitmboamw sutsstifasdi t Ut ed

heteroaryl , Eyit Iet gu%eﬂ%x? lgwg{fysggstzlﬂecf r}* “gﬁgtltﬂ%& S, %iylsubs%& R 2 and

R 3 can be Ii orma ring ainin romlto

3 hetero atonWCk@hib)é@mwb@tﬁ@t@d hegeragiglyN; provi ded t hat, when Xis N R3is

NH2, Ar and A are unsubstituted phenyl, L is NHCO 15 linked in the

par a- positi@anistm respect to Ar, and R5 is H then R4 is not chosen from

phenyl, o-chl orophenyl, cinnanyl, a-furfuryl, o-hydroxyphenyl,

p- hydroxy rgye;tg@@xyphenyl p- met hyl t hi ophenyl, p-net hoxyphenyl,

o-ni trophenyl, m phenoxyphenyl and provi ded t hat, when i N, R5 is H,

R4 is H arid edyct acqogling to Ojaim 1 gjoGirradeigsr R3nat & loihosty é%’hﬁffr%?ﬁp ani no,

acet yl am no, (Ec(néstmgzef f thiaeano,p kreanyp claryh opyriolya noxaeqlyl ( Zsoraolyy | getbipeniby| ) am no,
cycl opentyl a o nyllam
-(cyclopenty t%% c{W rf)é(?a%? mi 20D {&QMM%H% 1 Bérﬂﬂrﬂ@éz@wi BB&RYA LGRSO Ny

no, f[4- (rret h on hi enyl car bonyl ) am no,

(et hyl sul pho‘?ﬁ?’?‘?t f’ﬁ‘% Opt'c[”FW s1*‘Pﬁé|‘t?§fahenyl )suI phonyl ] ani no,

(et hyl sul phon I mn opyl suI hony lysde lhph@ny! ) am no,

[ (3,5-di rre?ﬁyﬁi{- \?cltsoé%g%rgﬁél )t)séu yI 12%1@0&02( g(at??ﬁtﬂiﬁg?%dﬁhonyl )am no and
(1-methyd - 25et hyl ) am no—2—Prgdug b%ordl ng to Claim1, characterized in
that: 1) A and Ar are mdependem_k sehected fromthe group consisting of:
aryl, heteroaryl, het erocyclyl cycl oal kyl, substituted aryl, substituted

het eroaryl substltu and s itu 02) L is
sel ected frontHih 6?31?% grgg qy)g ‘ggfdepﬂgierﬂ&lﬁg%sﬁﬁ m@(ﬁﬁﬁ BMMIC%CI-IZ NH,
CH2- CO- NH, NHR'€B=a{H2 sai@iARioCa RED- CH2- NH, NH CO-NH, NH- CS-NH, NH CO0- 0,
0-CO- NH, CH2- NH- CO- NH, NH is N 4)
RBis N2 or Ripgyseecerding thq?’ %‘af@{g’%q eE%%grﬁeﬁ%@d fm%;th% 3%5 sting of
H, al kyl, al kgdneisigng cNKYIDNH- Pawd Nl'héﬂeﬁoaryl cycl oal kyl , het erocycl yl,
substituted al kyl, substi tu%l %/ ene ub tiéut edeatleg ! qtg t| tuted
aryl, substd tUeRH! REtETURIA Flaing b§ ?Y?Cﬂi‘fr P IG1°C8 sub it ed

het er ocycl yl ; ccbyisiRg o her§) HRBA.sPHAMIB], flﬁlﬁmdiuiélfyl a!@éf@’r.vidl%azcﬂ)ﬁ) f@aé?‘!fh 1 or 2,
characteri Zedisd»%azctmat;soﬁnaﬁo@l CB;Q&%IM f rnezaazbhe BEOWP iSRRsISt bengmafazdi azol yl

thlenyl furyl i sot hi azol yl,
r ot hi ad¥azol y?enz%F%aS?{@/?enz?tﬁiaﬁ%@ocfpt’?na égtfté(t%, i ndazol yl , benzi m dazol yI
benzoxazol yi apg,Pepzlily 78l b, @Rirk@aEkY Yo BEbAL ik sdleerdd o the group

Pr oduct accordl ngto X | that Ar-L-Ais:
15- - 14L ki - XZ‘%?”?F]“'\RA‘?} &’ﬁe@ag}‘faﬁy' 3992‘86’3??9%1 %P?%Pfl él%lgtr% tg%endent ly chosen from
N and GCR % #DHBdLY@P'aEébn%gS @it NE &%Fﬁ%teﬂﬁdl 1H| thitOR i8SsuRRitut@DBitn Br pduct

according to Claim ract Alis.se he group
consi sting ofs%ﬂ-t‘ﬁ’f} chf d19g tﬁlﬁggjﬁﬁ CWS'SEng B 8'8%6” algﬁc%lr%?tngda“{ymg&i

char act &r i zedhdteroarfiatO-ak, sOsel.e@theterdandnelke. Frasvp Sdt?ﬁ%‘?%!‘q ﬁ@Cho’Pe'rtihenyl
pyridyl, pyrisdtieidy stddiiiy bith bHé ¥ moytsstluphts clvsaa abivil(C-Challar okipben

i soxazol yl, isaot pyrazolyl, imdazolyl, indolyl, indazolyl,
benzi ni dazol yzla ggcgzc%%(%azol yl and benzot hi azol yI opti onal | y substi t ut ed.

9. Product according to Claim 8, characterized in that A is substituted with a second
substituent selected from the group consisting of F, Cl, Br, |, OH, SH, SO;M, COOM,



7. Product according to Claim6, characterized in that Ais selected from

the group consisting of: phenyl, pyrazolyl and isoxazolyl; optionally

substituted. 8. Product according to Claim1l, characterized in that Ais

substituted with a first substituent selected fromthe group consisting of

hal ogen, al kyl, al kyl ene, al kynyl, arﬁg, 30 heteroaryl, O-alkyl, O-aryl,
ar

O-heteroaryl, S-alkyl, S-aryl, S-hete , C ei ng optionall
substituted wWhhNSn OMR%%' NERSEFent s&%%‘gagﬁp?gom (C1- &’)‘%ﬁ%y hal ogen
and 0- ( C1- C3)1iReYRY), 9C1-Fhaigui0ndCotaillngCOOHONRINRD), iodicAdterI¢Ed in t hat
A is substitufediMidehdcdtip @F084 FURSHI tueolhame! agbashales of. iYRIKgr qUpP

consi sting of F, r.. .l R8) (R9) ,
N( R8) CQ( R9) , (%Ea-”@%% (EVPQ)M"%L‘%%"%@y‘rb‘/li%%’%jc%?@ ’-N%?(a T(R10),
(C1- C3) &l ky| -GROMCORPRIIFR)ikyiSRMhincihiets vdsa 78 aaf & AgeTBHEe?RYSY chosen
]Eng_)nglj |(E1_1 @ik Ylom RalhegeanbednkeGlsoGR) E'I sy a (rGlravicyd fakky lt(?&%gj (oL

- a y - - . - , , | i -
C3) al kyl OOOMQ%%r%%ngEI'M fgoé%o ?ﬁgt\%]ﬁ:%inu ﬁh\gﬁ]&ﬂ?’%%? é’%&?ﬁ%i Ilt aneously
different frdneechesyroenk: Na and fkant 8ehist R18 '3 8r9hd PG HEOP Y From 5 to
7 ring nenbersneambaic Metegpchclonvriaitiog 3 th&t @rmnatians pnd h i eterdkiosisH or a
cation gf an alkald..gt@b,foosen fromLi, Na and K; and in which R1O is H
or an opti ona‘%l y substituted, non-aromatic heterocycle containing 2 to 7
car bon at oms. @bglicladcordhghe Caind 1 atharzsteiizad robein fsroboaeN,frof diaayl, $yraz@y! Pr oduct
according 10 fakfatoy P&roﬁ%@%uﬁgﬁqea Qith Nalogéh | @ EDERANnEibRMBA]DY! .

|.C

pyrazol yl and I'soxazolyl; o subst i1 fut hal ggen
(C1- c4) al kyl ,Csp\%ybé%—?%ﬂ%ﬁlky'@:(%g%{%’%mafogm%%18&¥g$£V|'v,af‘%%("&q‘?”&?fm kyl ,
hal ogenat ed 08-(GG1G,@Kyakkyih thanveheh Al ip dievtstiottd Sh¢ B O¥tateis of Agad fam t hat |
when A iss di spbstbdith8dm § RE7 iMPmeMBSE icbMBRRS frerh 0AoGaetdro bidmbTBeddnng havi ng
from6 to 7 rfi% lr}g Cg s containing fromO to 3 hetero atons chosen from O,
N and S. 11. BFEGULE " Gecor di ng to any one-of Clains Ito 10, characterized
i:|_:|n_4t ?gt it 1H$Pr8<ﬂﬁ§§d&oﬁdlrn@%33r2/ one of Claims 1 to 10, characterizled in that it is chosen frogw:t -

- (3-am no- razo, - ridin-6- = 3 ke o-5-trifluoro
nmet hyl pheny mﬂ@gg @&OﬁiH?f[ﬂ ﬁdez i Eé)B] 340% %r%@%ﬂﬁﬁpﬁé&@'?gEMUJFO”%; tr(ﬂ%mfow%l
(6- (443- (2-f IRMMOYSAt i f | uor omet hyl Phens/ Dur ei do] Phenyl) -
1H pyr a%ol of 3piqpr@pwfopmondig_ @qi;hr{ﬁﬁ%g&(&ﬂgpm»&tnﬂuoromethyip enylureido]phenyi}-
N- [ 4- ( 3- anmi novHkbrgplotizoblofrdind3-UBmer ami n- 6- yOphenyl ] - 2, 3-
di chl or obenz eqesglpheranh@ezciciRe-ppadircaphenyleitar act eri zed in that it
conprises a Ri@iienhed MH3MAAa&!) according to 25 any one of Clains 1 to
11, or an addition salt of this conpound with a pharmaceutically acceptable
acid, or elgevaidayentatkerasterzed ol thattibcapfpris¢rea progdif faspulp b gosoading . 13,
Phar WSPQU“ r%nyc&@%iélﬁbﬁﬁ GOfaspﬁh,Sion%naaadiMUan agcerkdisgpdund anth ane of the
preceding clains, in c ination with a ceu
exci pi ent. 30T r.ma@g@’cgig' aézcﬁfg%%g?'d’a%rc%?edlgﬁgérgg ﬁna)t/g(g%éé éf‘ ﬁI%ICPZ':1(lpcrr"lmsétbéfet o 11,
as an agent fiemuiadhi biting a reaction catal ysed by one or nore kinases. 15.
Use of a produyct according to Claim. 14, characterized.in that ki nase is
chosen fror fm%ﬁﬁ'caha"’g?"égm comprising a Efggucgfacgorﬁp%ahc n&a%'go%ﬂ?‘ﬁg to any
one of O ai meprdcetling gizimsf ipcombipationmilh aharmacatically 3gwe@PE gnerientof use in the
treatnment of a pathol ogjical .condition. 31 N
Useaccotidi it BelL A HE Eraradran SR CRIE {Ife! o3t ABPEYT S5 BER8R:  on i s
cancer. 18. Ussstiacoddidieddy poe dliredrgkin®edr 17, characterized in that the

pat hol ogi cal. condition is chpsen fromrheumatoid arthriti S rthritis
and/or its 13‘%@8&&%’8&‘&??@‘" g *P#’?'Q%FW%Q%HZ%%&S{S? G tkfn & i%ncihgget%i ne, such
as ul cer at i vdrooofAK, K&RandC@ieghn' s di sease, eye pat hol ogi es such as

age-rel ated macul ar degeneration, diabefic.retin t hies. chroni

i nf | anmat i Of,YS5<8 A HETE! 3R g8 &Y °B° 8&1#‘]%@?%* §°u2ﬂ6}%{2th?<g1pag§ Fptgrescgracorra or

i nfantide haenmitgimentof uddin theseeatnantradiatiylogigalCradiips. 16 to 18, of a product
according to any one of Clains 1 to 10 11, for the treatnent or prevention
of a pathol ogical condition, characterized in that the product is

adm ni stered al one or in conbination with other active ingredients, in
particul ar anticancer agents such as cytotoxic, cytostatic, anti-angi ogenic
or anti-netastatic products.



17.

18.

19.

53
tse according to Claim 16, characterized in that the pathological

condition is cancer.

Use according to Claim 16 or 17, characterized in that the pathological condition is
chosen from rheumatoid arthritis, osteoarthritis andfor its associated pain,
inflammatory diseases of the intestine, such as ulcerative colitis or Crohn’s disease,
eye pathologies such as age-refated macular degeneration, diabetic retinopathies,
chronic inflammation, psoriasis, and specific cancers such as Kaposi's sarcoma or

infantile haemangioma.

Use, according to Claims 16 to 18, of a product according to any one of Claims 1 to
11, for the treatment or prevention of a pathological condition, characterized in that the
product is administered alone or in combination with other active ingredients, in
particular anticancer agents such as cylotoxic, cytostatic, anti-angiogenic or anti-

metastatic products.



