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7- SUBSTI TUTED AZA- | NDAZOLES, COWPCSI TI ONS CONTAI NI NG

SAVE, PRODUCTI ON METHOD AND USE THERECF The

present invention relates especially to novel chem ca
conmpounds, in particular novel substituted

7-azai ndazol es, to conpositions containing them and

to their use 5 as nedi canents. Moire particularly, the

i WER2RO7817573) ates to novel spetific 7-azai ndazB%E@RzoommBm
whi ch exhi bit an anticancer activity, via the

nodul ati on of the activity of proteins, in particular

of kﬁg@:@%ﬁwﬂ% M A INTSoIE S IEMPORIAON SLORITORING SAME
use _ , DOSE cons| dera W
side effects a M&M&%ﬂﬁ These

effects could be limted in so far as the nedicanents
UsRE pa@dens Biv@ﬁﬁle@l&te@@swml?ﬂo eeldischeatichl monpoonds, in particular

gﬁégeﬁgggétfttﬁtggt aﬁ”%ﬁ@@ﬁt ec}ogﬁp%ﬂiﬂg %hgﬂrak?rﬂoq:@ré nals'r}nﬁ Jo their use

ohs niediazsrentd. nedi canents which act on netabolic
pat hways or el enents which constitute these pat hways,

e r@éﬁﬁguléﬁwtﬁg gi%ﬁﬁ&f }eYatéé‘toCﬁ&%iaépébﬁlcl 'ﬁaza?ﬁ%z%s%lch exhibit

e expresse
can|asficancst ariviti Hadhs ’ﬁ@@‘@i'oﬂaﬁ‘ﬁth? asﬁwtyn%fwae?'%."b particular of
CRinakase the phosphoryl ation of hydroxyl groups of
specific residues of proteins, such as tyrosine,

th d . | '
TR R TSt M R EIHEL s oHny oRh o BorROierapy pose
pcotsidarakie rmatﬂsmploﬁyndareﬁedpmdaxﬁtoierah@e by therpatients. These effects
r %Qt?\hgzte l%te%fmasd 2F % tH@rrﬂe%ﬁ n‘féT tscﬁééd nft%“efe%%@@ly on cancer cells,
i nc In part |cu

paadurfOéroat n@rmal «ells- @PPfCértBﬁtSOB{t'PB% f°fc@mtma1ta? Adverpepffects of
\?\Ehém&hﬁkﬁp\ﬁaltzan @Eﬂ)ré %n&i@{ |cﬂ)l1ﬁi cedd ot anedicuraéntoNwhich act on
i Vi otein kinase is invo
o dietahale ppalbers, o, Slepiol it SnfREE taslpalEPs. expressed
t pmtorrmgamlzjlmcearwes cellss eas ebichwill bé bepressesHitieer. not at all in normal
2?% one of the objects of the invention is to
“de conposi tions which have an anticancer

activi tz by acting in particular with respect to
k Pretsisskingsasngre: Befariilagfegnayateswwhich catalserthe mbﬁsrb*foryiatlon of

aﬁg&ﬁékﬂ)@ré sdFSbE&fb rdsfites Kpﬁ‘o?éiﬁ’s Eb@?a@fﬁoﬁﬁ@fs%ﬁfmédr threonine

Se proau CtS corres ond t formul a

RSGQ"N'GAAfSUW bPARMoY! etﬂan. ereew mOPJfVA %E@C&Pn & &f‘%'"s thus,
ﬁtﬂ&ﬁﬂdﬁgelsym&ﬂaﬁch%rt&ﬁpfﬁlé e tigs %glmi@nsofsa um@eafanety of cell

%%f@??%r}f agphd i s e e doper gl el diferentiation,
cy.el! erig keyibn anmdoedludas vivalu theabngy theoedriops ; cellylat fiigtions in which the

%%'Qﬁﬁ}(/ %ﬂ.ﬁft&ﬁ%‘nt %ﬁ@g %ﬁﬁ%&ﬁé@ﬁﬁgﬁ'&fesiﬁhﬁéﬁﬁp&mdwa targets

NFer@®ath pammimsewcﬂmemﬂisem NH, NH CS- NH,
NH CO- 0, 0-CO NH, CH2-NH CO-NH, NH CO NH CH2 10and

NWQQ cﬁ@l’é‘oﬁ%'}!ﬂ ot ﬁge |§véﬂt|8ﬁ té\Q pr@nd&ohﬁao%ﬁibﬁ@%ﬂ:h have an

from't group OnSI sting

i @nteanser adlivity. b ackiad gy %QIBC%M%TFFW & k'naS%‘?o ﬁﬂlor@cﬁ% kinases
%rw;cr{?@mo@ﬁrawbh angctiviRis dtafed, FAM)IKDOR BidTie2 d€bastéesy.

fromthe group consisting of H, al kyI al kyl ene,

These products correspond to formula (1) below:



10

I5

20

25

- (G -Co6)al kyl heterocycl yl,

15 al kynyl, aryl, heteroaryl, cycloal kyl,
het erocyclyl, substituted al kyl, substituted al kyl ene,

substituted al kynyl, substituted aryl, substituted-

het eroaryl, substituted cycloal kyl and substituted
heterocyclyl; 5) R4 is selected fromthe group

consisting of: H,- hal ogen, alkyl, substituted al kyl,
OW'QL2009(0RTH)7( R'6) , CON(R'5) (R'B), in which R'4PC3/FR2006/001861
chosen fromH, phenyl, 20 substituted phenyl, alkyl,
substituted al kyl, and in whichrRR'5 arlp;g3 R'6 are

i ndependently selected frgmthe |groupfconsisting of H,
(Cl-Co6)al kyl, substituted

- (C1- C6) al kyl het er ocycl yl I/kyl het er oaryl ,
substituted -(Cl-C6)akyl hélrer o yl, 'tycloal kyl
substituted cycl oal kyl,. heterocycl yI Fsubsti t ut ed
het er ocyclyl, aryl, substitut ed aryl, het eroaryl, 25
substituted heteroaryl or else R'5 and R'6 are linked -
to one another so as to forfemulgdburated ring having
from4 to 8 ring nenbers containing from1l to 3 hetero
airp@picehosen fromO0, S and N, optionally substituted;

6) R5 is selected fromthe group consisting of: H,

13} 08Bt B g e dbiy el 4 b R ot ary,

N( R IBt€08iyl, RhaleroddtiRR ) i)t Jryl, substituted heteroaryl, substituted

(R R %@ %’E"%"Wﬁi it ec5’2‘3y(’f'°‘5‘¥5) q(0) (R 2), 0(0)

0%52) C(O)N 2, C(=N(R )ﬁls
N BreeRct§ rglrt SQF@L,@) congfsting R rg(ltsgz( FSQNH, NH-CH, CHy-
S(ONA( RHO, §OORNNCH2©(§-RI—§)NH-U®—®HZ KHe@8CB, ZO-BH3-NH, NH-

Const 3o FRFERN, KPP ZACCLRR G B2, nv-conmcr

het earalaHGO-Cf@AING;I , het erocyclyl, substituted

al kyl, substituted alkylene, substituted al kynyl,

sgbsk idy ryl, substituted heteroaryl, substituted
cygl oasl kBFﬂO’i‘Osubst ituted heterocyclyl; and R 2 and
R 3 can be linked to one another so as to forma rin

cBhtfd i sglectegniremoths grevie reenaisting cEibasd NAMR'S, ir'rsw%ich M is
and delededirérfl @k gm coHéI@lmgX)ﬂ & bbhd, FQOI @otﬂlﬂz c$\rchNl-| énd SOy,

b NHCO k
o Aot whigh B ?ég%s%tfr%?bﬁ O O aRSIStind 1bf Hy alkylalkylene,
i S natynghasein Hetsvoary heipbikylo Hatdrocyabie sybstituted raieyl; | substituted

1 5 o- UF{]% quﬁﬁtﬁ%gﬁ %Rﬂl o ﬁ%l%»stltutﬁ% FF}S, | %%bstltbjheéjnwteroa% t %u bstituted
xy p eyalpalkylandi substithitadyheterasysinoxyphenyl , and provi ded
t hat vvhenXisN R5isH R4 is H>H andArLA

| 8) ROIOLMect ig?o rzﬁ r1)1’f HO na?(ill Subs tuTed alkyl,
agbtsl o no, i - oro 13).cafbon I )]

pr ogaRdyI Y Roﬁ) CQM y ine Wi ‘)Mh@ge“ from phenyl,
pr opsupstitLral Fﬁ’enyﬁ (ékaEtgﬂjﬁétﬂbl@Byél)(ﬂaréﬁ@nw WABhNR"5 and R"G are

?ggbﬁ%éﬂr;gte %é@ﬁp?fg f‘%mﬁ%‘g %%P%)f?énﬂ{l}%) t%ﬁt," n@%-Ca Jalkyl, substituted

[(4(Cﬁ404)aucyphqcybmmym@mwﬁcwsub@ututed (C1-Co)alkylheterocyclyl, -(C+-

(et {}%{ﬁ)%ﬁx,ﬁ’é[ roél:%am thmﬂ%gr O(F%/S(_,s galipyq?qurlo%am Weloalkyl, substituted

d| metyhipatkgh; hetercayolyly Sshdtiphed etzrayolyl, @8A,.tsubstinigdsayl) heteroaryl,

h [ ) 1)
21T neoBl diasdREE NS 0K 8RB angine so 2 1o
t o tfaem facsationatadgrinte haying ifrom 4 towUmg members contamlng from 1t03
200%&&8%?5%?8155%%%%60%%@% f E.B?aaug gﬁb%mmedm ch:

and Ar are i ndependently 'sel ect romthe group
conS| sting of: aryl, heteroaryl, heterocyclyl, :

.cycl oal kyl, substituted aryl,. subst ituted heteroaryl,

5substituted heterocyclyl and substituted cycl oal kyl;
2) L is selected fromthe group consisting of: NH,
NH-SOZ SO2NH, NH-CH2 CH2 NH CH2CONH NH-COCH2

1 NI N SN~ ~NN o~ L



103) Xis N 4) R3 is selected fromH NH2 and NHCOR'3

and R'3 is selected fromthe group consisting of H,

al kyl, al kyl ene, al kynyl, aryl, heteroaryl,

cycl oal kyl, heterocyclyl, substituted al kyl,

substituted al kyl ene, substituted al kynyl, substituted

aryl, substituted heteroaryl, substituted cycl oal kyl

anvo godyeatizswt ed het erocyclyl; 455) R4 is sel ectred/FR2008/001861
the group consisting of: H, halogen al kyl ,

UL e ALY s R 8) (Eolod Nl GBS 09 L6 (),

of HOC(GHRQY) aDRYOIN(RIEHR'B) UKBJ(O(JCR 206) H{REIR'3), N=C(R2)R’ 3),
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A subst I't uent

(SRR & OE B, o, g gpONTRD)

s ubsiN(R HIAIN(RZNR'8X%) al R DS(@GRABYI , BiRNBRMKyl, C(O)O(R2),
subsgjd N‘(ﬂ@ @32' Oabl%i(ga HRRY, OCYQH{ o:-*ﬁéé?ﬁ‘égt @Xﬁ@) 205(0)(R'2),

stitufed

heteroc su
Subs$t qzﬁﬁe% I SPIMBDRD! dhwrics it FAKES. R4 is
t 0 Ongepahaehly selectas fitom Y GrodpSenglstihg @f H, @(yhéﬁlkwlﬂwe alkynyt,

L oo kBuslodi PBBRE B RbckD LB S soelRugS ot

6) Rsubsttutéd alkinyl, shbstiputed act ssubktitutednhaierogly), substituted cycloalkyl,
chos f stitufdy I?eténa J ¥|J1d Rté;ér?cpﬁl ?éﬁjf)%lllnlééﬁ/{o {Mﬁy gnother so as to

oxazo I SOXazo , | sothi azol
pyr af,?fm P ringi qentimm frem 4 tadohstero atﬂ@apbp#rn from O S and N;

benz rB\nﬂé@ ehax| wh&?RZIQWZF@é W NﬂE‘qﬁubWﬁtJib%@hNimuted pheny[ Lis

opt i ﬂ& }/ bstituted, Ar is a thiazolyl
el s nAeH dn hexgg:g@osmon thh r%g@cp;@w, iand iR s )@en R4 is not
X2 ckdsamdfrofd: iphehyld epetisiephényl,c bipmamyf, r emurlirdn cb-hydroxyphenyl,

L A su’és{3 W F g‘%@ﬂﬁaﬁ Eep? r?yzthlogb%ﬁy?n 2 Binethoxyphenyl

adv ambidrgpbersil.ynphesexyphenyin aid @ovied AhBawbieNM-iSOR-REG isfd, R4 is
particularly effective L-A &gnpination is obtained

when L-A is NHCONH A Prod % accordance with the

i nvention preferably heave A sUbstituent which is

sel gct ed t he group cq I sting,of

d E\“m S uPur yl'| pyrrol ythe no§§ %9 cAbben o amino,
t hi mty}dmmos 0X a[@xeﬂgdropheaplt)dartamwl]aimnopyr a(aahyihylpropanoyl)amlno

vone SRR e PP e T AR arbonstomine

- subdi4-(oatbyoxyiphanyjleazbenyllomino, A i s chosen (tbienplcerphyl)amino,

PYT 8wy Is@ﬂ%n}@ﬁﬁl%o' yl; optionally L’lgﬁatéﬁh%@%u Vﬁﬂ&ﬁyl]amino

advant ageously 't ut

a fi(edyisylphenyantng. @mtsu@aonwmime{%&@nwsei@h@nﬂ)ﬁm@ [(3.5-

of hﬁrh@ﬂﬁm-ls'&(gjﬁlyl sipkhyRfhina! k)(@-l’l*neny@él.b(éhonyl)amlno and (1-
het er oF'\ gg aI kyl,” 0-ary 0- het'eroary .

S aI"R?; yi ya?'wo S heteroaryl, each being optional Iy
substituted with one or nore subst ituents chosen from

(Cl C3) al kyl, hal ogen and 0-(C1-C3)al kyl. The A

LEE A LA o B e
Br , OH, SH, SG3M COOM CN, , CON(R8)(R9), 20
N(R8)OO(R9) (A -C3)al kyl -OH, (%1-C3)RBkyl-N(R8) (R9),
(C1l-C3)al kyl - (R10), (Cl- &8)al k¥l - N(R8) (R9); in
whi ch R8 and RO are independgfit | osen fromH,
(G -C3)al kyl, hal ogenat ed (CIi 3) IkyIN
(C1-3) al kyl(}| (C1- < Nal kyl ,

(Gi-C3)al kyl NH2, (Cl- )a|'§§z| N(R8) (R
(C1- C3) al kyl CCI]\/I (Cl C3) al kyl SCGBM V\,hl ch, when R8

and RO are sinultaneously different from H, they can

be linked so 25 as to forma ring having from5 to 7
ring nmenbers containing froml to 3 hetero atons; in
which Mis Hon cation of an alkali netal chosen from
Li, Na and K; and in which R10 is Hor an optionally
substituted, non-aromatic heterocycle containing 2 to
7 carbon atorrs and 1 to 3 hetero atorrs chosen from N,

" ..
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5 substituents of A can forma ring having fromb5 to 7
ring menbers containing fromO to 3 hetero atons
chosen fromO, N and S. An R4 substituent is

advant ageously sel ected fromthe group consisting of H
and CON(R'5)(R'6), with R'5 and R'6 as defined above.
10 A product in accordance with the invention may be

| WO 2907MiasThiral form or b) gacemic form or P@)Tllﬂizoosioowm
formenriched in a stereoi soner, or 15d) a form
enriched in an enanti oner; 'ﬂ @rg(y) be optionally
salified. A product in accord A Wi th the invention
may be used for the manufacture of a nedicanment for
udewhight he treatment of a pathol ogical condition, in
particular a 20 cancer. A subject of the present

| RYeRt 5ol ArS afe Wﬁ@ﬁﬁé@iﬁ@ﬁ‘ﬁy s@%fé&c?r%H 4@@' QrBu;B hc%nsis‘tm? of aryl,

conpri ses pro of farmu ddition

of tiPRer %Bﬁpé‘@?ﬁﬂc’%‘:{yﬁ &V%ﬂkﬂa&&?ﬁﬁ*%ﬂ ;anércééleﬁ%ieé heteroaryl,
aci dsubstitutddsitetérobytil ahe sabstRutealcyaibsikgf the product of
formula (1). The present invention also relates to the

L6 PRCUGL e OERARL U QNP SAIRAL S B! W N-CH, CHe

'n

pharNﬂc@?l‘ith@iNW NiId-€EHCirh| MRS EOd8toNdi Ngi-E0-NHe NH-CS-
met hed, RiH- é%nbﬁébéwﬂom-f;%#@c?% Wd@ﬁ%ﬂe%a%h -CO-CH,-
conpgsition can in solid or liquid formor 1Tn

f or AN posomss Anmong the solid conpositions, :

menti on may be made of powders, gelatin capsul es and

-t aplX¢isN; Among the oral forms, solid forms protected

agai nst the acidic medium 30 of the stomach can al so

bﬁh' ﬁ&%&é&f@ctd F’S g’ rl\'ll-% én&‘ﬂ%cﬁﬁ‘s érlﬂf nglis &I%&éﬂom the group |

sist In cul'a m neral carrier
phosgingisting @f He alkilo alitylese, aikym, wgante@oamr cyaealky ubaterocyclyl,

agrhfﬁtggtﬁgd (éﬁJy| Uélﬂ%ﬁﬁﬁeété}ﬁﬁéhé”sm’uﬁ(ﬁ?ﬂ Sankyﬁbreféaﬂmﬁed aryl,

dis p%{b§¥'tHl?§’ heﬁ%r oarvh ﬁléP%tIt'\’/tSd G&‘F’P?'EY' at’ﬂ é&'b%lﬁﬁﬁ PRteEPRRYY

wat er or ‘an organi c solvent (ethanol, NWP, or the

| BkeiR4 iselaitad tonsthef grous ﬁ:aﬁslftmbSofSElahdlogah Vel Ssubsstitated alkyl,

or or e SR BL8 AR TR 8 ace hEaer Bl spBE SR8l e oroue
for mﬂnalstlm of friat( G@s)Rprsmmwm (CsQgalkyl, ti€a-Cs)alkylheterocyclyl,
ACC%@@MJ{%J Ot €8 )Qﬁylﬂ&g}dkgaﬁ(lr are neaf)gﬁyﬁélér%% | ongstltuted —(Cy-

i ncl e I ntraveno I ntr ntra

and Galkylbeiawend cutiealkyl. ishbstitweraoxairalio/, " BeteEoaysiyki sypbstituted
bei ﬂﬁatéo@ic%f[ eé edubstiifted &I nhélé@fa%ﬂ‘ éifb‘éﬁtuﬂsfd ﬁéi@roaryl or else R”5

conmpou e..invention w ust e

pr a&ﬂdﬂg c?n%'fe "a eblofneRnathar 5o %&a?%%# S%Fﬁtﬁq'b éw hayipg from 4 fo

for & Heg padrmtesns con@inimiefroantid Bartab didias lcabderr froMyO, S and N,
virt Le of, th w toxicity and their pharnmacol ogi cal

[
and B 8P%'H|S Eﬁt'tkﬁggperti es, the 10 compounds of the
present invention find their application in the
t bpR¥isrid. of any carci noma havi ng a consi derabl e
degree of vascul arization or inducing netastases, ,
f S k
Irf‘fﬂe %(_rogg%ls %?&@%Q?ﬁg@%éﬁéﬁ?ﬁ%ﬁ Qriﬁlaktﬁglf f’rﬁ%ﬂaﬁ‘ furyl pyrrolyl,
eP’EQ?@M ast@iaéolwls igothiazei, tﬁmdia;ﬁlwnn ryrazobl, smiclaaglwb mdolyl indazolyl,
c B@r’fﬂ% laa&aw b@rﬁzo&@fﬁlﬁ thar Y oth2E P optithahy ZOb&RLEA or else Ar is
qer co ounds havi ng anti -angi ogeni c :
a@lth'%th e¥ els§AML-ASSVEGE i nhibitors or FGF inhibitors.
Thus, the products of general fornmula (1) are in
parti cul ar of use for the treatment or prevention of a
pat hol ogi cal condition characterized in.that the

- product is adm nistered alone or in conbination with

ot her active ingredients, in particular 20 anticancer
agents.such as cytotoxic, cytostatic, anti-angi ogenic
or anti-metastatic products. The conpounds of the
present invention can therefore be adm nistered.al one
or as a mxture with ot her ant i cancer agents. Armng

o o Y L . o o o ~ -
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chl oranmbuci |, busul phan, thiotepa, predninustine,
carmnmusti ne, |l onustine, senustine, steptozotocin,

decar bazi ne, tenozol om de, procarbazine and

hexanet hyl nnel am ne; pl ati num derivati ves,
such as in particular cisplatin, carboplatin or
oxaliplatin; 30 antibiotics, such as in particular
bIVQ20eHM175TA t onyci n or dacti n@nycin, WO PCT/FR2006/001861
2007/ 0175778PCT/ FR2006/ 001861 anti m cr ot ubul e agents,
such as in particul ar V|nblastxﬂ@( vi ncri stine,

vi ndesi ne, vinorel bine,_taxqi gu acl i taxel and

docet axel ); anthracyclines, ch/as kn particul ar
doxor ubi ci n, daunor ubi ci n, |daX ptAci n, Aepi r ubi ci n,

m t oxant rone or Iosoxantrone group | and |

t opoi sonerase inhibitors, such as etoposide,

t émvpishiXfe X2aX8 @odiXfeis indeproderdiiehosepiiersdbandRcR’S, in which R'S
t QM PSXsamd HEsHiRIY4Ad B di nes such as 5-fluorouracil,
FT or roxurldlne cytidi ne analogues such as.
-agac tjdlne tarablne encitab
SEEFHRRE WH Ehgire GrefRm g%?ﬁ*?’é‘”@@"'a\%ﬁ%%%%ef"m NH-CO-NH-A
almbdgH@Z)zSNCh ﬁ@'tl@.ﬂﬁrﬂw&ffattﬂv@ L-@ytanbibatien & obtained when L-A is

fl e phosphate; nethotrexate and folinic acid;
mﬁﬁéﬂzymss and conpounds, such as L-asparagi nase,

hydr oxyurea, trans-retinoic acid, suramn, '
dBpauctiarascorante withithe inventeppicferablidiau 90 A substituent which is

13gfReidddami e dHolp @8%&9\?% ‘thﬁ’ﬂ Wﬁ? yr?rﬁuHWﬁﬁérM Firyl, pyrrolyl,

agents, such as. conb tatin derivatives, ,
e%ﬁ%ﬂ'\é‘ @!@?P'y'-cﬁaf‘%%ﬂ'ﬁés'SQFh'%%ﬂ'Séth‘,’?ﬁ@Y' f"BIdaéQ'&|rrpSW'@'y' indazolyl,
ZBehZimid=2081, beAzdxaR6prEntdISenzothitizoh/h RptiogeRisabsjetets,

such as bevaci zumab, sorafenib or sunitinib nalate

t p ni h i bLL 0

M E0R e B ORC S e oD oBebvy piEoll g, Bxazehy; optionaly
V\ﬁehstttlhtedconpounds of the present invention are

conmbi ned with another treatnment or with a radi ati on

t "T‘Pn@tA@EHstltJeH?%Q/eW S@dﬁ%&eﬁugﬁ‘@ubﬁﬁuﬂe@%nﬁMﬁi §Jb%hﬁ|@nt selected
si_mul t aneousl y, ngate or " sequent 1 al

t (OFt AR IR jcopwis a8, tqu@rl,palgwpp@.. amgwl aryl, heteroaryl,
a@:alkﬁlll @atyd Dhﬁetd‘bé%ss dikyl,be-dryl e & lesterodblheagi delngt Sptionally

of inpvention are o ents for ..nhibi,t a

° subalfuted WL pOR o Ford st ifudts dRiReR B (R AW piden and
aifB{d-@Jalkyle ki nases for which the products of the
invention will be particularly useful as inhibitors.

Vng R0 rdi{inrte pfeeraBh LB R Cod RSB EHt B rom the

t hese ki nases a en are given er €l na

ng@upsc@saf»yﬂmf &5 il Br.yk G¥1n8HK SPalle GRP¥N GN. Y@z LFON(R8)(R9),
' IRRBIGOR, °'(€1Jda awyﬁ@%duw 99 rzl Ndﬁ@)ﬁsgna(brcs Jally-(R10), (C:-

b REGH N ie Bl 9 e WisPegoey Siceen from H,

I QC?«C?}dlky!n rmaigermamalr Q@ﬁcgtamylct (@ &5)amaidird (8AIeRIGRO(C-Ca)alkyl,

DRk AHeo 1Cot - AN Reko (€ §¥>sﬁ%@&1@%§’ TrGkyisoM; in

t h\éucmoi/vhen R8 and Reareeskmditermousindiffenenidran ¢l)ltkkey ¢drebe linked so

oSk SBIBRLGL ABRSHHESSET P kSl pBATY 6% ot

| iagmsm whictl MiisdH priacefio of amalkaliedetdliehiasgn dreim Li, Na and K; and in

a o _
28@* 310 B 1580 oo psuineg, ron Palptc B eyl comtaining 2 o
0 qamrbaiomyuaaeﬁﬁe 33ererogirnas ehgsendromt NaPrands$t e f or
anot her tyrosine kinase, Src, via its SH2 domain
[Schal ler et at Ml . Cell. Bi ol . 14:1680-1688. 1994,
Xing et at Mol. Cell. Biol. 5:413-421. 1994]. Src can
t hen phosphoryl ate FAK on tyrosine 925, thus
recruiting the Gb2 adaptor protein and inducing, in
certain cells, activation of the ras and MAP 15 ki nase
pat hway i nvolved in the -control of cell proliferation
[Schlaepfer et at hbture 372:786-791. 1994,

Y . N Aa 1 ™~ 1 -_— AN A~



- The results of many studies support the hypothesis. - ..

10

15

20

promotes cel¥ FACGTIR

that FAK inhibitors could be useful in the treatnent

of cancer. Studi es have suggested that FAK coul d play

an inportant role in cell proliferation and/or

survival in vitro. For exanple, in CHO cells, certain

aut hors have denonstrated that the overexpression of
pVeBEpo/o@sTH ts in an 30 accel gration of Gl to PET/FR2006/001861
transition, suggesting that p125FAK pronot es cel |

DBl b5 L Sacheticy o Bk 8 HhpEndlemanenykeyrazolv and
t istxarolgelt! beirg passahie it $nidF AKsabstitueetse be substltuted with halogen,

ol a d 0
étg@.@%ﬁﬁf“‘o@é @{eﬂ eIQIS F%e(?;.ﬁélgl @ﬁ‘f @p?lﬁg Se(éh% %g halogenated
16565+~ C4)alkhla§nd| haloarseteddSriEmEk el dMhaRt A Fndiswbsiitsieds the two
ot gt o 304 T 100 oz
(I%AR erﬂﬁ%?ﬁose”ﬁ@ﬂb? Pt a rounded nor phol ogy

and deficiencies in cell mgration in response to

nal and t ef,i.ci e C|es -
A e bauSACIE el apBgee sl SeAR e BBy Befongisting of H anc
QN(QéBﬁRé@ Mlth"E@?id-mﬂi asef0d alwer expr essi on of
the CG-term nal. domai n of FAK (FRNK) bl ocks 5
el ongati on of adherent cells and reduces cell
ngRreEVE in Asropdance vitki the ivastinn may BAdn:Par sons J. T.
Nat ure. 380:2938orpdRiral idH6br Overexpression of FMin
CHO or COS cells or Tln human astrocytoma.cells
CdR: °The i nvol vement of FAK in |
promoting prpl &famegnrishedirda stegeciddnear, of cel | s in nmany
cell types i 0 =R ial role for FAK
i n neopl ast |°§ %F&({é’ee@%gg@% receaq}?Bﬁ{ébdy has
eBNdmankeg gpticpaliyesalifiedr at ed an increase in tunour cell
proliferation in vivo after induction of FAK
eﬁpressn on in human astrocytoma cells et
erodctdpaccqrsignge, withghe | \gaggon mygbeb ged ﬁ;r thg mwfqtcture of a
Smedldbhiknﬂéf&luéé% the Aimentnofad dbdthélBgical condition, in particular a

iy e S é&%ﬁé"é’ﬁ%@%nﬁﬁ'&f@mﬁezed in that it

' canmenses brgraductcainfoemsla thyr @ndadditimresalt of dhisncompound with a
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35

H&r‘?ﬁefcefjﬂé‘jl{ﬁéc@&ﬁgﬁé adl %r%A{gaEQ-%?até‘%ﬁ’ d %'{ﬂgatgac[ﬁﬁé Product of

e l'eve expriession of ern rec
ce‘.f?rﬁ@laa@)ed with the tunours exhi b|t| ng the nost
aggr essi ve phenotype [Winer TM et at Lancet.
3436 85éSant ifvhtidl 2hso 108Rs t@’ﬁ@sthﬂap%ht;@%ﬁﬁ'%smons comprlsmg a
Research. 55;2752-2755. 19 Mau K. et at Onc Qgene.
1 8rasiist, _ qg:gg@mglgggthe\,\ﬂﬁbenbo@t u&tc nbipatign auith a pharmaceutically

1 h8ceptable %Cblerzoé&aordlﬂ@ tKﬂReKB%ﬂ(dﬁ lmiﬂsﬁimlﬁfs&éﬁorD%ﬁf@cfEd The
CPhfiaeliicel pSRafiriianti oot opiuteiotn sty Ao & iposomes.

endothelial cells. This receptor binds to the -
aAgiangehe solig covnpoditioniso mewte mayrize mads aﬁeowésrsagelatln capsules

m?ﬁﬂi MUets er'hPﬁ‘gF Meagu%%%k ogbllﬁ'fglrﬁ?%fz?ﬂt@%t&f Bhé(l tﬂ@ agld%c medium

intracel nase 'donai
28 heestamacisearnalss be tinclefedVEms cRzierksas for tn@owﬂ tﬁbrmSt gpnsist in

?Qr"t‘@ﬁa? e rﬁfﬂ@Pa‘Pmsog cﬁn& %ﬂ@?{ﬂ%‘ités I 6&?@0@&3%}088 organic

exogenous V| Vascul lal G owt
( SEFigTAnsysh ag Iactoan@eglplo%% eséargh or polymerg.ofhe kglid forms consist of -

ps@ﬁﬁ&s35ﬂ§)speﬂi§ibﬁs BF @P&%@r&@ﬁs b@ﬁﬂlsﬁﬁﬁ'ﬁﬁ%‘efrﬁr%y (Ebntaln either
par|cularb ? F%"I nt éMIIa

D ater @1 L prokaCaahent (453l NBP: s dhe Jkals o5 i o yifactants
VERFsftlente opplt msedmp agantsSandissieerites function in

~adults other than that related to the angi ogenic

activity of VEGF. Consequently, a selective inhibitor
of the kinase activity of VEG--R2 should show only
slight toxicity. WD 2007/01757711PCT/ FR2006/ 001861
and radlotherapy, underllnlng t he potentlal syner gy of

N LT " o oy o o, ~ S
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i nfl uence of angiogenic factors secreted by the cancer
cells and the cells of the stroma (Recent Prog Horm

Res. 52000; 55: 15-35; 35-6). The angi opoietin 1111e2

receptor system plays a predom nant role in vessel
maturation by allow ng the recruitnent of

pevo 26oreatbed i al cells so as tg stabilize the weImR2006/001861
(Cell. 1996 Dec 27;87(7):1161-9, Recent Prog Horm Res.
2004;59: 51-71), 1t 10 has. thus been shown that .
PP a il o teFRD BS IiP B EBRLAMAES o M haveyahformulation
extiat &caddeplable fdoswiha ofe.t he Tie-2 receptor (exTek) -

i nhi bits tunour angi ogenesis in nurine tunmour nodels

o830 T B A e 1SRRI oh 008 > Fraperioneal
| intansisedlar. @eDsuboutagerus) regiess)the | intravaiouperautg usually being

Cefdrsrbd) culture, stinulation of Tie-2 activates the
PI'3 ki nase pathway and 15 p42/p44 pat hway, which

PFhBVRISiInidfcPed BYEE BEthd Borfifblinda! &l thé GRvintiem walnde adjusted by the
g‘ : |héy?er}ﬁggrgh't@2tgt é E Sf¥ %)ggﬁ\[w?ﬁtp ng@%;ﬁ%hént%n%qﬁg ‘condition

i oftHevatteri n pro-inflanmatory activity. Tie2
stimulation stinul'ates. the Akt pathway and inhibits .
aBypirtes of théir pvCaixicitResd tixiophanmgcalpgiodl(and: igggizal)properties, the
t .aR ' a d t ) [ i '

cARpdUGds %tr{%hﬁéﬂég%% |'ﬁ{}§1"(ﬂ3>nfﬂgﬁw{irnw”EﬁE{nefnnlh@q}éatment of any

survival . ) dition o So| ul receptor

f GRrciNogs having BiEssidaw@biedeaies Oh Vatculaigaianee afudeg metastases,

PSR ANy hﬂ%@tﬁoﬁ@@iew ryhgmbn-(a@rmsﬂkdm R@le. | munot her .

2004 Jul; 53(7): 600- 8). These studies indicate that

the Tie-2/angiopoietin systemis necessary during the

f iMhese strapeumndsfrepr@sent| athetapy df whoee| @tiher aload wr in combination with

t .S . ian . . Ti.e- 2. t

| SSRTP ol Ry R FoloiE o il Sof Ryl SRR moouncs

vasgyieg angrangiogenic adivitiesliauchres MRGFJpaibéerspriFGF inhibitors. Thus,

SthdTHrIRE by GBRGEI forPRROUINGd ah feflidulRT &l iideL For th@Mreatment or

and | ynphangi ogenesi s (deve| opnent of | gphat ‘10 ' .

iy s97, 2 Hathelegical g congli Shasgciesized; fy that the product is

Zggﬁﬁﬁé%bie@sg?ﬁ@' @pmea@mﬁiﬁhm?ﬂ witBOfther) Btivied lnﬁlﬁﬁérlfté’,) in particular
- . 30The processes of a enesi.s .thus play.a .

o PBTRANC R ABSTS) weh 75, oG, cESleBh B A Taibslk B By netastatic

tpmedwcts. | n addition, it has been shown that the
probability of . appearance of netastases increases very

SHRRCbhA 6k BREAAR ok 35 g8l L) Al sone or s
158gurEy yith I8hereanisaagari agents| AMeng Hio Pasrible oRiinations, mention

ageite kBdé stlkaem as and | ynphomas has al so nore
recently been docunented. In fact, in general, it has

been reported that cell [ . . ,
200171 BRYBHG SpRt A6 P BHER X BRESP gy mglpnalan, fosfamide,
pat hobkigiadsbuein I:bneulphém_elthiﬂapa,r girbynichestie)y egriugtitdle lomustine,
i Mrune_system gr _can Sw t LNt o an, angi ogeni c .
phenotd BEST cHepPataRls dabarteas, v sproldtide , sroaragine and
pr ol i hexambatbyimelEmise;change i n phenotype is i nduced by :
an overexpression of angiogenic factors, in particular

by Jma / | L1 zati i inlatin:
oF ront PR A et o SR porfBya et KEBplBT bpaliplatin
Codes J, Albitar M Kantarjian HM, Acta Haematol,

( 2001 pntibjatics 2xeh asn oaticalgy blepmyein, mitemyem oesagdingmycin;

bet ween the process of angi ogenesis in the ‘bone nmarrow
and "extranedul | ar disease" in CM.. (chronic

nyel ononocytic | eukaemi a). Various 10 studies :
denonstrate that the inhibition of angi ogenesis could
represent a therapy of choice in this pathol ogy (Leuk

Res. 2006 Jan; 30(1): 54-9; Histol Histopathol. 2004
oct.;19(4): 1245-60). In addition, it is strongly
suggested that activation of the Tie2/angi opoietin

. o o o o o e o
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active -neovascul ari zati on, has aI so been shown :

(Shahrara S et al. Arthritis Res. 2002;4(3)). Thus, it

has been shown that, by blocking Tie2 activation using

an adenovi rus produci ng exTEK (sol uble Tie2 receptor),

i nhi bition of angi ogenesis and the devel opnent of
ambrosw/mi7ard protecti on agai ngt bone degr adat iP@T/RR2006/001861
obtained in a nouse nodel in which arthrosis is

30i ndug Arthritis, Rhe

525 PR LIE e e Tk AR P R Gt BR o tHbline, vindesine,
conpr viereitting thxoides (paciitiredand docdtexeiyat ory di seases

of the intestine: UC (ulcerative colitis) and Crohn's

di sea B 7€ [

dyst u%@tth(‘zﬁﬁlzl Vl\]%als Qubﬁ %ht"iﬁsak%ﬁha%’l ﬁ%’%?%%?. %ﬁ@ubrcm | idarubicin,
pr odu@PW‘B%ﬁoﬁaﬁFthbéfP)@n&?ﬂ%k| nes i nduci ng the
establishment of a local mcrovascular WO

2007/ @%77W 1 EEQ&%&Q&@6|ﬂahibl{§rfserBucﬁ'rb§ etop03|de teniposide,
angi ogenesi s to n results in

i nt esfINFEFE EWSL%P%atm%ﬁE@Vj "I‘BC§/1 gonstriction

(I nflamm Bowel Dis. 2006 Jun; 12(6):515-23). Eye
patshofagropwimidinas such a®5-fleomssanil] BFT paflamidimeenonena,

such as age-related 5 nmacul ar degeneration, are

resPoRgtidte® BRAINGudar gscmmaer . f. igRees cwarsﬂméldn@eﬁﬁcnabme

i n deyel oped countries. ar signal's which
contr§TmW§W8§‘HUP%PF§'§W%“ﬁW9nomna in the eye, such

. as VEGFs or angiopoietins, are targets of choice in

t heseaﬁatdWeOgémg(Lﬁemchi a0 pgeftostatiper tytexEbineBi o  fludarabine
Ther . ﬁgsﬁaé;pw(g)). It has thus been shown that

bl ockP i'€2 activation using an adenovirus producing
exTEK 10 (soluble Tie2 receptor) inhibits the retinal

and chgtisitigxpterpadvalindadcidsi zati on which is the nost

common cause of |oss of vision (Hum Gene Ther. 2001

JU'- 1var3cﬂfslghzy1ﬁésl'an81éem;5&fddﬁl tshem sasTneadpar |nase h droxyurea
refers, to an el enent hosen

n >> .
and |ﬁa'1%ﬁ°r§'8°‘f’e?‘?ﬁ’f SYFAEYY deFr@F%’Faé‘et Rl qsfﬂ%aF‘er&Ppt'“ and also
br ancbeskogeak whdtaedrdyedicomanbags; based substit uent
having from1l to 12 carbon atons. Methyl, ethyl,

Sr ?;2%’ Vé?gﬁém%%&gy%mhbﬁ%m{)#tgﬁé F{l/\fgﬁ%s for example CA4P,
1- et h's‘a'mmﬁlor CQlChfenhyﬂot)axa}mpleznﬁéﬁﬁyanwhgr prodrugs;

1, 1-di et hyl propyl, 1, 2-di nethyl propyl, 2, 2-

di npet Bit-BRGBYenic égé?ﬁé%bt% 98 Ybvadinab, séraf@ﬁﬁ‘b!r' RN malate;
2- et hyl pentyl T-ethyl butyl, 202-ethyl butyl,

33d|msth bu yl entyl,. octyl, L
nory! NSRS 2afisc e HRIBRE WEREw: KDBMS, sy s matin
exan”pbefﬁmﬂfar&tbr&hlhml substituent. The term" al kyl ene
“ refers to a |linear or branched hydrocarbon- based
uent havin ne_or nsat uration
erpgtﬁn{arcgmpgu?%s %fztﬁg XI5 g‘tvsﬂlﬁ on ke t?)?r@rl{]ﬁds With another treatment
1omewl’hlyl at hpdiatiop| trepinepit.1-teesd | trqmtioprt8- eayl then be administered

2§%” Fé’%%%péra‘?é]%/ or S%qaeﬁ%ﬁigylfﬁé %%ftr%ené will be adjusted by the

1peaﬂ>yt'onﬂmacqoramg|t@mel Iselasm h9rerBt§adyl prop- 2- enyI
Z-2-methyl but-1, 3-d |enyI E- 2- et hyl but - 1, 3-di enyl
2 TRBIRYducts GrRhd v AR AR P Q:Bg a8 Qal!;bnts lfBldlﬁﬁlbﬂfmﬁ %Vlleaé‘ﬁ% catalysed

undec- 10- enyl substltuents are_exanpl es of _an a

S BB SPPIOE SIS kiass. AR 1 KRR TioZ Arakiases for iy g products of

othdiinderttion vilns patanladpoddsies ishibigdrs.t uent 30 havi ng
at | east two unsaturations borne by a .pair of vicinal

carbon atons, and having from2 to 12 carbon atons.

- Ethynyl, prop-1-ynyl, prop-2-ynyl and but-1-ynyl
. substituents are exanples of an al kynyl substituent.

WD 2007/ 01757715PCT/ FR2006/ 001861 The term " aryl
refers to a nono- or polycyclic aromatic substituent
haV| 'ng from 6 to 14 car bon at ons. Phenyl napht h-1 -yl

o A ~ o~
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hetero-atonms. -Pyrrol-1-yl, pyrrol-2- yl, pyrrol-3-yl,
furyl, thienyl, imdazolyl, oxazolyl, thiazolyl,

i soxazol yl, isothiazolyl, 1,2,4-triazolyl,

oxadi azol yl, thiadi azolyl, tetrazolyl, pyridyl,

~pyrimdyl, pyrazinyl, 1,3,5- triazinyl, indolyl,

bava apdrydiaszd , benzo[ b] t hi enyl ¢ i ndazol yl, PCT/FR2006/001861
benzi m dazol yl , azalndolyl 10qui nol eyl , |squ|noIeyI

C TR S bt Sl oy B

refers here to an atomthat-is at |'east dival ent,
offidd& t han carbon. N, O, S and Se are exanples of a

hetero atom The _term cycloal kyl " refers to a
S | duction of
h%&l??ﬁ%&ﬂﬁ ase {E')%( Hﬁaﬁégwc fﬁi{S%C'H rt%ﬁt FOEIE transduction o

cm%@an%lttmmlt@ﬁcbydpmﬂw a @ynily &b bﬁg¢r°d"ze9e¢ spleaghasion receptors.
C YKo Eﬁ‘ﬂttﬁé)ﬁhte fin€ | PO ABEREH eiﬁ)’[bmmféﬁ%r@ﬁ@@ﬂuctures called adhesion

&%a@ggﬁi ng BP%TY é“%{vfg%%%q ?’t% dﬁwﬁm% SRalib of FAK and also

pmé‘lydh@sphpl'wdtwh sthbmbftuanttwoane gesidgeses aofl dn particular the

Fl o%%%%ﬂogﬁ%hfrhtg on tyn)%mtee‘;q? deEnsa ur arﬂui/é of thle integrins to

Z@myaﬁwaﬂwa@agaoamgtther@@ﬁ@ lnﬁuoedwgummgamlnadf@sm [Komberg -
C@f Bon. atedE cRed. bsRas)L 29@394:41@(¢993z)}ifrﬁ€%ultot’ph8§;ﬂ{o?§a£ﬁbn of FAK

the saturated or partial unsaturated c
hyartyesing o7 peREsFrls BQ’F{"{%WG for amother tﬁ@ﬁwemase S via its SH2

dehaﬂﬂ[l&?cﬂallbr‘bt el Mal. dlibBibl. at4ores 0a96d8.1199%; Xirfgedtes.dMol. Cell. Biol.

2500 a0 54, St Wl vl S8 i, 3 TR recutig

altth/Grbmqaptorrmotemqmdumqg:I|ma¢rt<a5nh celise petivatigre biAhe ras and MAP

alkﬂ%ﬁ%@&m@gw\r’%\gﬁ ﬁ’t‘hﬁ&g %ﬁflcel(ﬁl'&ﬁ’éra‘@ﬂ é&h%lebﬁélr%?gl Nature;
Nﬁﬁ@%@ﬁﬁ’gﬂyﬂ 994 %Phéprfa] rlypl. Pragy epay kot %obrm435—478 1909;

S@&Bkbbfeﬁ(aaa)H@{t&w BRI 02he ! 2l72: 1508 3 R 19kY | The activation of

C?:%%“ W%E?‘%‘GJ‘&? b’ﬁ'tw%ﬁquﬁﬁé J Nl&:(%)aﬁgp)ﬂathway and resuit

gdnﬂ)Hﬂ-Brogfé(s@ibthfaddHy lto tiee 05)1thas|eycbf , th&ldeH@ycIBHOKE)y- et al., J. Cell.
S5 s HED 8, S AL e e o o
t e FKowretysasine 397 pna fhds interattion cpmdrdbemecmanomneaactivation of

'P)|3 kinase BCCOZJP\Q%QJJW% WanﬁF‘gBO@éQO%$%1J§?O1S§ 1994; Ling

ducts rdin e I nvention can

L 8 b RICIRIGRAT, Tk Rn44. ORI, Sihe, FAKISH sem Pl Haasehorylates

vBﬁé&V&dbfétré@s isLibry 84 Faim:ﬁ %nefmsd?@Am fsdbrseIVhed et feMol. Cell.
rati es 1 and 3. In this respect, it

6 8@&@_?8?%%%5]3' imtation to the scope of the

| nventl on,- as regards the nethod for preparing the
ccmaoemnts othﬁln%d,ld;e‘écﬂn@pﬁrt he H@BtHaesEh2 HXK imhibitsrsasduld be useful

b SR caBBert shiEieh ey syBEe L AT FAK Pud gy important

comietmtceﬂ epnailfdanatmn ahdion styiviahé siropEonexarhplej invEhid oeljs, certain
SBuiEA s SBANE 18"v8 RECIIBRIE SRR rous i
t @ccﬁ@aﬁmpfe%to Briranpitiom ravggesting shated 20AK prrmefes reltigroliferation
f @Phady £RREE BO Jt BRN GRIP AR G50 CLRIgTB o8] SBNedEathors have shown that
tumour cells treated with FAK antisense oligonucleotides lose their adhesion and
enter into apoptosis (Xu et a, CeIII_Growth Differ. 4:413-418. 1996). it has also been
demonstrated that FAK promotes cell migrétion in vitro. Thus, fibroblasts deficient for |
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HH-OH NN, . €. 90NH-N—-Ne--NL12ELOHN-3) | oot -Re- Ren?5-CRB oo
OH16-24h 0 OH / TFP resin DIC O 6h-a:t. -Tl=tF-or -

THF/ NMP 5Schene 4 belowis an illustration of a

nmet hod 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 the scope of the

| EPdO7TOA757@S regards the nmet Rgds for prepari ngcriFR2006/001861

conmpounds cl ai ned. Schene 4 WO

2007/ 01757718PCT/ FR2006/ 001861, | pt er pedi ate 1

Bbr Redabao. (FARSCHEIRAGU0 BIRE] <SP 13 (St Blpraoloay and

adsemdidrizibsuge dedliomibtiopr mpaesgdnea tf cheampdctis Signaled and these

4 0.43. In this.r C it_.can st tu a .

it pre s i R ool O BAKTBA"SIE 05, o science.

t Ne2:28T O tis1999]. Qraspepressipn bicthe Givfromitg demaindFAK (FRNK) blocks

S 2RREHPof adherent cells and reduces cell migration in vitro [Richardson A. and
Parsons J.T. Nature. 380:538-540. 1996). Overexpression of FAK in CHO or COS
cells or in human astrocytoma cells promotes cell migration. The involvement of FAK
in promoting proliferation and migration of cells in many cell types in vitro suggests a
potential role for FAK in neoplastic processes. A recent study has effectively
demonstrated an increase in tumour cell proliferation in vivo after induction of FAK
expression in human astrocytoma cells [Cary L.A. et al. J. Cell Sci. 109:1787-94.
1996; Wang D et al. J. Cell Sci. 113:4221-4230. 2000]. In addition,
immunohistochemical studies of human biopsies have demonstrated that FAK is
overexpressed in prostate cancers, breast cancers, thyroid cancers, colon cancers,
melanomas, brain cancers and lung cancers, the level of expression of FAK being
directly correlated with the tumours exhibiting the most aggressive phenotype [Weiner
TM, et al. Lancet. 342(8878):1024-1025. 1993; Owens ef al. Cancer Research.
55:2752-2755. 1995; Maung K. et al. Oncogene. 18:6824-6828. 1999; Wang D ef al.

J. Cell Sci. 113:4221-4230. 2000].
KDR

KDR (Kinase insert Domain Receptor), also called VEGF-R2 (Vascular Endothelial
Growth Factor Receptor 2), is expressed only in endothelial cells. This receptor
binds to the angiogenic growth factor VEGF, and thus serves as a mediator for a
transduction signal via activation of its intracellular kinase domain. Direct inhibition of
the kinase activity of VEGF-R2 makes it possible to reduce the phenomenon of
angiogenesis in the presence of exogenous VEGF (Vascular Endothelial Growth

~ Factor) (Strawn et al., Cancer Research, 1996, vol. 56, p.3540-3545). This process
has been demonstrated in particular by means of VEGF-R2 mutants (Millauer et al.,
Cancer Research, 1996, vol. 56, p.1615-1620). The VEGF-R2 receptor seems to
have no function in adults other than that related to the angiogenic activity of VEGF.
Conéequent!y_, a selective inhibitor of the kinase activity of VEGF-R2 should show
ohly slight toxicity.

In addition to this central role in the dynamic angiogenic process, recent results
suggest that VEGF expression contributes to tumour cell survival after chemotherapy
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3internediate 4 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 am no,
cavbeeytiosmdy al cohol functionsqqn order to preveitFrR2006/001861
side reactions. These groups are those which are abI e

to be renoved without the rest of the nolecule bej

af?"’é’cfaéjéoth%é%x‘éﬂ?ﬂﬂr @"Q)ﬁheaﬁio?%‘"?hﬁ\é’?qr% 9hriteR dphi HKSO"S with other

gragepts (Le@ et 210 Canter RedesRAe2000, Vel 60558585 1nmat e,

whi ch can be regenerated by means of trifluoroacetic
ackd,or of iodotrinethylsilane, and acetyl which can
be Ffegenerated in an.acidic nedium (hydrochloric acid,

for exanple). As carboxyl function-protecting
10de-8upEK)msnai mamber obe fardily of tyosiee skifasst repeptoes, hstecific for

esén%btheﬁﬁ%}{é &3 Rlthe firdt reé@gtor with tyrosine klnase ?ctr\nhy Tor which both
2007/ 01757720PCT/ FR2006/ 01861 exanpl e
gutﬁal@;gspaprylatlon of the

f PR B98Rish FnsPRiely yPbAREe ) el sHM
eséeémoda@zewlsegmmﬁg sf oavexamnm ?)ggﬁ)ncéu 8AN718Y-1169], and the

" SHFREHRL Phohdbolin 25 Ao B WeRiopibe S L 11465 Sgince 277, 55
usﬁ"@lj aie ekndesc rAngegolelin Tt cah GREFNEE etithaVEGFin the final stages of
Ssﬁ@vg%egs%?hérgT%%mR&s ﬁb@%}@i‘i §4?]t Fhﬁ&oﬁg E%de?i'?nents and

er sci ence
i ﬁﬁﬁ@ﬁewﬁ maé"l%#%l@n% nfeTpZ@éQ@tsglﬂafor@éﬁégélexp@tsmn geguitjip animals

beltien eXtibit Rastularization deficiencies [D.J. Dumont et al. (1994) Genes Dev. 8,

1897-1909 and C. Suri (1996} Cell 87, 1171-1180]. The binding of Ang1 to its
receptor results in autophosphoryiation of the kinase domain of Tie2, which is
essential for neovascularization and for the recruitment and the interaction of the
vessels with the pericytes -and the smooth muscle cells; these phenomena contribute
to the maturation and stability of the newly formed vessels [P.C. Maisonpierre et al.
(1997) Science 277, 65-60]. Lin et al. (1997), J. Clin. Invest. 100, 8: 2072-2078 and
Lin P. (1998), PNAS 95, 8829-8834, have shown an inhibition of tumour growth 'and

vascularization, and also a decrease in lung metastases, during adenoviral infections

or injections of the extracellular domain of Tie-2 (Tek) in melanoma and breast
tumour xenograph models.

For the following reasons, Tie2 inhibitors can be used in situations where
neovascularization or angiogenesis occurs inappropriately, i.e. in cancers in general,
but also in specific cancers such as Kaposi's sarcoma or infantile haemangioma,
rheumatoid arthritis, osteoarthritis and/or associated pain, inflammatory diseases of
the intestine, such as uicerative collitis or Crohn’s disease, pathologies of the eye,
such as age-related macular degeneration, diabetic retinopathies, chronic
inflammation, or psoriasis.

~ Angiogenesis is a process for generating new blood vesseis from pre-existing

vessels. Tumour angiogenesis (formation of blood neovessels), which is essential for
tumour growth, is also one of the essential factors of metastatic dissemination
(Oncogene. 2003 May 19;22(20):3172-9; Nat Med. 1995 Jan;1(1):27-31.). '
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----000- (-C1-C6) al kyt; ~R-3-represents—H—=NH2-or

-NHCO-thienyl, and R 6 represents a hal ogen atom an
-Ar-NH2 group where 20 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 (I111) bel ow

230 Cbo7@dFETd ) in which R¥ refgesents R4 or HPCT/IFR2006/001861
-0001-1 or -000-(Cl-06)alkyl, and R 6 represents a

~ hal ogen atom an -Ar-NH2 group where Ar is as defined
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~ determined by weighing the tubes after evaporation 5of

the solvents. Exanple 1

1-[4-(3- Am no- 1H pyrazol o[ 3, 4- b] pyri di n- 6- yQphenyl | - 3-

(2-fl uoro-5- trlfluoronethylphenyCurea 10100 ng (0. 44

nmol ) of

6- (4- am nophenyl ) - 1H pyrazol o[ 3, 4- b] pyri di n- 3-yl am ne

are partlally solublllzed |n 2 5 n1 of anhydrous THF.

o o o . o o
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s = ataat-Na T s TN fim i 8*‘1*3*"(”d =g om @Bl ') =
860—(broa =7 TH)y;— 92— (broad—r—1H); -
9.63 (br oadm 1H); 119(br oad m 1H).

6- (4- Ami nophenyl) - 1H pyrazol o[ 3, 4- b] pyri di n- 3-yl am ne:

WO 2007101757724PCT/ F R2006/ 001861 H2N I n an

appropriately sized mcrowave reactor, 0.97 mol (222

mgyo edo7ifgr7am no- phenyl) - 2- cf or oni coti noni t PCIT& R206/001861
suspended in 3.3 nml of 1-propanol. 0.28 m (0.290 g,

of hydrazi ne hydrate is . added. . :
sc“fg%%ﬁg?ﬂ&’? |a§gﬁgé'f' %5" ﬁgoRﬁlogglna{es%%eq Qtestﬂé‘? Ischaemia
mirciuoge b vascmnsti’bmnmlnﬂamm Bowef Dist @@Qﬁ“tﬂhtﬂ(ﬁhé‘l %ZsiB)l. d
is dried so as to obtain a green solid (215 ny). I\/S
(El') M z225. 1H NVR (DMSO-d6) d 5.41 (sl, 4H), 6.
( EyeJpathgogies r2ldfing 7to3neqvgscmgarﬂagom1phempmena, gtgct'( gs qge-related
1 S%CF%T d%b'?snerﬁh&? S"res]pons%ié%r a]IEQQe majority of cases of blindness in

Ani no [ or oni cotlnonltrll

2 dgweleRRsl qmOtieRy) s nzolecl&% (T IR teF | T vaRRlarization
3 phéndtfidha (Pihk &%, slch RAVEGES of-angiopoiztingy aleotaryEts of choice in.

a | d ar [ ssol ed u der nert at
Iaéj |?r§ Fg'g |rt Oaan?éﬁllfér of?b ggﬂ‘m (9)). It has
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Sﬁ(@cﬁ@gé‘ G yecggtgﬂqnhlgﬁ]sett{é‘ r’éﬁHﬂearfdscl'%Péiaﬁ%o(rgécu%nzatlon which is
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(@@mommmmgn gagss 9f legs of vxsson (Hum Gene Ther. 2001 Jml]1 12(10):1311-
tgtﬂakl s(tri phenyl phosphi ne) pal | adi um are added. The
reaction mxture is brought-to reflux (100C) for 2
hg)le%rgs and is then cool ed to anbient tenperature. The

S edi umis filtered and then extracted four
times with ethyl acetate. The organi c phases are
c Gimiitered « hamagaasheﬁrs {0l areelameht chosan fromt Felea%fu end s
sodi um chl oride solution, dried with magnesi um

Sl‘i"hglht%glﬁ’ « %ﬂ@l ¥ 991%%"% af ﬁﬁieaerry an‘éHééF OLatOrated h?@r%carbon based

obt ai s crude 1s purifi %Ld} gn
oPUBStyers NaYBHTaM 1o CAgPRGTRTE. MPYORIT 08K of-Thethyiethy
ety alcmbﬁﬁyﬁ:rd)[fyl h@h@ﬂ@l rdf\e expaipiailylgthpidupéntils 1-methylbutyl,

oit a pefh L0 Che LoUm el e Velgau 9Bl (95 IRlgpaSolfh. 22

6 dibethdlprgpyt B-ettgiprédyl,, heéxydo 1(rdethylpent8l H2-meghyipentyl, 93-ethyibutyi

(%O#%HE%L#%\SQ@ W@Bﬁg?%&&%ﬁfw AR 'ﬁ)hdec}’[ pndecyl and

-t ldodpey palnsiuuamts ak examples of an alkyl substltuent
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1-[4-(3-am no- 1H pyrazol o[ 3, 4- b]pyr|d|n 6-

{g%ﬁgﬁgﬁ{ 1 alb'e’ylér% >f \'éf@fsotb5a' ﬁﬁéafr o BFRERED VB0 AEHIRSed substituent

1heving qamdsmars L@%tﬁtﬁsw% cﬁ'ﬁ' fgﬂ%@cfm% tp.13.qeshan 3igms: Sthylenyl,

; Tinbiyleat bR 2ichy5 TSDATbrop 120rdh, -1 ofethylprop-
/A Bb ne m?éﬂ@émﬁr Thel 2 BEPRRUPGR”Te ey i1 3-dieny.

at- r&@iﬁyfdwnyﬂ:ﬁopm ehiple mz«2-mathylsutif,3-tiengld arke2-eshiouti 1d3-dienyl,
:[? ﬂ'\typ%metﬁﬁldenyl tpfa-gnﬁélgn@&-ﬂfen)glhgnfm%‘éﬁ-qaenyl substituents

1-drd ex@n @t of an Blkglpaaophstituting- 2- Apheny11- 3- (2-f luoro-5
-trifluoronethyl phenyCQurea:

The term « alkynyl » refers to a linear or branched hydrocarbon -based substituent
having at least two unsaturations borne by a pair of vicinal carbon atoms, and havmg
from 2 to 12 carbon atoms. Ethynyl, prop-1-ynyl, prop-2-ynyl and but-1-ynyl
substituents are examples of an alkynyl substituent. | ‘
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1-(2-fluoro-5-trifluoromethyl phenyl)-314-(4,4,5,5-tetr

anet hyl [ 1, 3, 2] cl i oxabor ol an-2- yOphenyl Jurea are

di ssol ved under an inert atnosphere in 6.6 m of

di oxane. 136 ng (1.62 nmol, 2.8 eqg.) of sodium

bw ety s77and then 1.6 nl ofi8vater are 15 PCT/FR2006/001861
subsequent|y added. The mixture is stirred for 5

n‘gﬂ%égp’f‘nnﬁ% Or%ﬂasré s Etmﬁiom?)‘? PRRFcIR W omBsE sabbtittieP having from 6

t &0 r‘eﬂ«ca(ttqm s | Bhes&ﬂhlnﬂeblﬁba'l-vladllamﬂa?-eﬂ aantbacerm9eyl, 1,2,3.4-
mtéifa‘ﬁgﬁro'nﬁplﬁrﬁfd m@rﬂj Q%@teﬁ'éﬁyd?od%%fh% ?Ingubs‘ﬁtdeﬁ%nare examples

tenpérature.” The reaction mediumis
e®f paapkaubsifusdtwi t h et hyl acetate. The organi c phases

are conbi ned, washed twice with a saturated aqueous

SqHeUBHSE ﬁ&’tér@@ry?g rgfdrditd aﬁnomﬂ—dort peiycydiic aetevddrbmatic substituent
nesi.um and conce e o
{Tﬁlgwng glfjlg] ig%l? g oe Ialﬁi'rés ? dah%ﬁ% ‘l:ztgg\\él Iﬁ,gljrd)ldl %Jopyrrol-Z-
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s
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qluﬁwo(e‘}l r.]soqwﬁol c%#Bazo?l ]eﬁm(l_')%crldyl =sibstiuentsHare Gxdmples of a

11 PEB"PW'&UBS@“?’P f1 uor onet hyl pheny1) - 3-[ 4- (4, 4, 5, 5-t et
ramet hyl [ 1, 3, 2] cl i oxabor ol an2-y1) phenyflurea is

EPOEI Hog;)o?sanbr&ifg +r1échg% egydf%g%%bla%&ﬁyanat e and then

amne are a solution of 1
g of 444,64, 5, 5-

t dhPaifsthyd gyelozlky| &1 fedsrabin A asptwratada e | Patialy, upsatyrated cyclic

Oﬁwyﬂl%béﬁbbbidia%d‘ rs%ﬁstlttaéntaﬁévuﬁytfrdi'refw&! al’zuéﬁboﬁ' hetoms. Cyclopropyl
S s

| S5O0l HHERETYIo 43 P R S ERORAdiGT L, RETeR, CYelohexenyl,
f |cyabhgptylevlapma{2 2d1 Jheptyly ya:w:kmctgdld@cycbcmz e]:bcm essamantyl and
%fon%ﬁﬁtg&mb%sﬁt%ﬁfsna?g eke?‘m gg ?gch?éﬂéy! substltuent

on sritca’ usin
(99 5/0.5 then 90/ 10) nethylene chlorlde/nethano
niTheutesm THetérpensiil onefersnicaianisatyratne ex padielly] Ynsaiwated cyclic

arh?dfb%?l%%ﬂltfa%&@uﬁﬁlt@érﬁ Havihg SO St f00159'c¥r%oﬂi a41§n9 affl from 1 1o 4
uoro-5S-trifluoronet hyI heny @“314

afetaigifoms Preterablunibe spiureted Cgmaﬂ wﬂ#&%&eé ﬁv iy dfocarbon-
f %%@Eu@tmnt Rillssd indnodyBlid &%) wihcbhtai 2o Zocartioreatbing ahd 1 to 3
121TF ene 3-carboxylic acid
2 oc'rﬁs fl uoro-5-trifluoromethyl phenyQur ei dol pheny1
- 1H pyrazol o] 3, 4-/ Apyri di n-3-y0am de A sol ution of
1 “Thé-té3n aslbstitdted pyrefersoloafrie, at-rhdrp\subslitner@s pthepthanyH, ferexample

o RIERHOL Ry ot hEICHOR RIS RS T sy, OH, O

uratie, alkgle@Har{dralkdylenphéhens- Eahetesoarylc Niti CN'd‘lﬂ"Whl yb-aryl, NH-
(%EtéFE%[yP NEGRy raﬁ§h s, @. ﬁﬂyl)s'aﬁflag@%% &, J&Ik;ﬂ (8, )Ldtyl, SOH,

ure

eeﬁ@wmnﬁoeyarw o0 B Bk iR . CH. DYl P)0-ay.

_”H)C@)ﬂa%@l noel0)-ar§!, @tdﬁldH?r@(d)Nﬂ kit B(@NH-alA, NHEROAtNHC(O)-

T DB SRRy e R0 R oty acer st

The organic phase s washed twice with 25 a salt .

S%géhg&a?fd e &ﬁy%]tigﬁ\éeggg?e/% r%v%gogﬁgﬁgésegor?@g%anng the products of
obivranute (). The crude is purified on a silica col um,

with an eluent gradient of 0%to 5% of nethanol in

di chl oronet hane. A beige solid is obtained: 13. 5 ny.

M5 (ES) MW z=541. WD 2007/01757727PCT/ FR2006/ 001861

1H NVR (DMBSO-d6) d 7.40 (m 1H) 7.50 (m 1H); 7.65

(broad d, J = 9.0 Hz, 2H) .68 (dd partlally rrasked

~ o~ ] ey oA L — — -
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' f»"'v---—teheﬂ -degassed-f-or-15-m- AYEES Wit -ar-gofn: ~323- BpIt 89 %——ﬂ——-e‘—e -

ng, 0.89 nmol, 2 eq.) of triethylamne are

subsequent |y added The solution is once again

degassed for 15 mnutes. Finally, 0.109 g (0.444 mol,

1 eq.) of 2,3-dichlorophenylsul phonyl chloride is

adyedoo7idygssol ution is 15stir regl at anbi ent PCT/FR2006/001861

tenperature under argon overnight. At the end of the

reaction, 10 m of water are added. A yell ow brown

precipitate forms. The m xture is filtered. The solid

i sr hergredLiots dcqording teethednvention lcambeqiregdargd aingidoheentional organic
h_an el L{ﬁ ‘#gradl ent of 0 to 10% of nethanol in
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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 constifute 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 fert-butylcarbamate, which can be regenerated by means
of trifluoroacetic acid or of iodotrimethyisilane, 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 fuhction-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 Syntrhesis, third edition, 1999,
5  Wiley-Interscience. - '

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

R'4 R'a
R
N
15 R¢g N \
H

in which R’; represents R4 or H, -COOH or -COO-(C4-Cs)alkyl, R’; represents H,
-NH,; or -NHCO-thienyl, and R's represents a halogen atom, an -Ar-NH, group where
20 Aris 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 (lil) below:
R,
25 | N CN
Ry N el
30 _ {11)]
in which R’ represents R4 or H, -COOH or -CO0-(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

35  formula ().

The compounds of formula (1) are isolated and can be purified by the usual known
methaods, for example by crystallization, chromatography or extraction. -

The enantiomers and diastereoisomers of the compounds of formula (I} are also part
of the invention.

40  The compounds of formula(l) containing a basic residue can be optionally converted
into addition saits 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 solvent.
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The compounds of formula (1) containing an acidic residue can be optionally
converted into metal salts or into addition salts with nitrogenous bases according to
the methods known per se. These salts can be obtained by the action of a metal
base {alkali metal 'or alkaline earth metal, for exémple), of ammonia, of an amine or
of an amine salt on a compound of formula (I}, in a solvent. The sait formed is
separated by the usual methods.

These salts are also part of the invention. '

When a product according to the invention has at least one free basic function,
pharmaceutically 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, bisuiphates,
sulphites, bisulphites, phosphates, monohydrogen phosphétes, dihydrogen
phosphates, metaphosphates, pyrophosphates, acetates, propionates, aérylates,
4-hydroxybutyrates, caprylates, caproates, decanoates, oxalates, malonates,
succinates, glutarates, adipates, pimelates, maleates, fumérates, citrates, tartrates,
lactates, phenylacetates, mandelates, sebacates, suberates, benzoates, phthalates,
methanesulphonates, ~ p-toluenesulphonates, propanesulphonates,

xylenesulphonates, salicylates, cinnamates, glutamates, aspartates, glucuronates

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 acceptable bases include
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 triethylamihe.

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

The LC/MS analyses were perfarmed 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
65 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 pm (50 x 4.6 mm) column,
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eluting with a linear gradient of 5% to 80% 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 mi/min. The total analysis time, including the cotlumn 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.

Purification by LC/MS:

The products may be purified by LC/MS using a Waters FractionsLynx 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 model 204 fraction collector.
The system was controlled by the Waters FractionLynx software. The separation

~ was performed alternately on two Waters Symmetry columns (Cs, 5pM, 19x50 mm,

catalogue reference 186000210), one column undergoing regeneration with a 95/5
(v/v) water/acetonitrile mixture containing 0.07% (v/v) of trifluoroacstic 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 trifluoroacetic acid in
water containing 0.07% (v/v) of friflucroacetic acid, at a flow rate of 10 mi/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 molecular
formulae of the expected products are supplied to the FractionLynx software, which
triggers the collection of the product when the mass signal detected corresponds to
the [M+HJ* 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
detebted, the value corresponding to half the calculated molecular mass (MW/2) is
also supplied to the FractiocnLynx software. Under these conditions, collection is also
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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. S

Example 1

1-[4-(3-Amino-1 H-pyrazolo{3,4-b]pyridin-6-yl)phenyi]-3-(2-fluoro-5-trifluoromethyi-
phenyl)urea |

. NH,
F l-F N
N” N
H R
F

100 mg (0.44 mmol) of 6-(4-aminophenyl)-1H-pyrazolo[3,4-b}pyridin-3-ylamine
are partially solubilized in 2.5 ml of anhydrous THF. The mixture is then
degassed for 15 minutes with argon. 61.55 pl (44.93 mg, 0.44 mmol, 1 eq.) of
triethylamine are subsequentiy added. The solution is once again deéassed for
15 minutes. Finally, 64.22pl (91 mg, 0.44 mmol, 1eq) of 2-fluoro-5-
(triflucromethyl)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 reversé-phase silica (13 g)
column with an eluent gradient of 5% to 95% of acetonittile 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); 8.21 (brbad m, 1H); 9.63 (broad m, 1H); 11,9 (broad m, 1.H).

.6-(4-Aminophenyl)-1H-pyrazolo[3,4-b]pyridin-3-ylamine:
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HZN .
in an appropriately sized microwave reactor, 0.97 mmol (222 mg) of 6-(4-amino-
phenyl)-2-chloronicotinonitrile is suspended in 3.3 ml of 1-propanol. 0.28 ml (0.290 g,
5.80 mmol, 6 eq.) of hydrazine hydrate is added. The suspension is heated for 45

5  minutes at 130°C in a microwave oven. The mixture is filtered and the solid is dried
so as to obtain a green solid (215 mg).
MS (El) M*m/z=225. |

'H NMR (DMSO-d8) 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).

10 6-(4-Aminophenyl)-2-chloronicotinonitrite:

H,N
2.89 mmol (500 mg) of 2,6-dichloronicotinonitrile and 3.18 mmol (551 mg, 1.1 eq.) of
4-aminophenylboronic 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
15  water are subsequently added. The mixture is stirred for 5 minutes under an inert
atmosphere and then 334mg (0.29mmol, 0.1eq.) of tetrakis(friphenyl-
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,
20 washed -twice with a saturated aqueous sodium chloride solution, dried with
- magnesium sulphate, and concentrated. A yeilow solid ié 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). ' |
25  MS (ES) MH'm/z=230.
*H NMR (DMSO0-d6) d 5.94 (sl, 2H), 6.65 (d, j— 8 hz, 2H) 7.89 (d j=8hz, 2H), 7.93
(d,j=8hz, 1H) 827(d j=8hz, 1H).




L

10

15

20

25

ve ). 0OH 594 23 NL..O' FE HN.NH H N 4.. 579 .\ .
Ifp F

WO 2007/017577 25 ' PCT/FR2006/001861

Alternative pathway for the preparation of 1-[4-(3-amino-1H-pyrazolo[3,4-b]pyridin-6-
yhphenyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea {(scheme 2): '

0.46 mmol {200 mg) of 1-[4-(6—chloro—5—cyanopyﬁdin-z-yl)phenyl]-3-(2—ﬂuoro—5—
trifluoromethylphenyljurea is suspended in 3.2 ml of 1-propanol. 0.13 mi (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—ChIoro—5-cyanopyridin.-2-yl)phenyI]-3-(2-ﬂuoro—5-trif_luoromethylphenyt)urea:

: F
FolF
f ‘NiN
: H 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-
yl)phenyl]urea are dissolved under an inert atmosphere in 6.6 ml of dioxane. 136 mg
(1.62mmol, 2.8 eq.) of sodium bicarbonate and then 1.6ml of water are
subsequently added. The mixture is stired for 5 minutes under an inert atmosphere
and then 33.4 mg (0.029 mmol, 0.05 eq.) of tetrakis(triphenyiphosphine)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 s‘ulphatel and concentrated. A vellow 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 yellow solid is obtained
{175 mg).

MS (ES) MH'miz=435. 7

'H NMR (DMSO-d6) d 7.40 (m, 1H), 7.42 (m, 1H), 7.68 (d, J = 8 Hz, 2H), 8.13 (d, J
= 8 Hz, 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)phenyl]urea is prepared according to the following procedure:

936mg of 2-ﬂuoro-5-triﬂu_oromethylpheny!isqcyanate and then 0.64ml of
triethylamine are added to a so!uﬁon of 1g of 4-(4,45,5-
tetramethyl[1,3,2]dioxaborotan-2-yl)aniline in 15 ml of tetrahydrofuran, at ambient
temperature. The reaction medium is stired at ambient temperature for 18 h, and
then treated with methanol and then, finally, evaporated to ‘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 chloride/methanol mixture. The fractions
containing the expected product are concentrated to dryness so as to give 1.45 g of
1-(2-fluoro-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-
yhphenyl]urea in the form of a white solid. MS (ES) MH" m/z=425. '

- Example 2

Thiophene-3-carboxylic acid (6-{4-[3-(2—quoro—5—trif|uoromethylphenyl)ureido]phenyl}-
1H-pyrazolo[3,4-b]pyridin-3-yl)amide

A solution of 1-[4-(3-amino-1H-pyrazolo[3,4-b]pyridin-6-yl)phenyl]-3-(2-fluoro-5-
trifluoromethylphenyljurea (80.0 mg, 0.186 mmol) 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 dichioromethane. A beige solid is obtained:
13.5 mg.

MS (ES) MH 'm/z=541.



10

135

20

25

WO 2007/017577 27 PCT/FR2006/001861

'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 fo 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, J = 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). |

Example 3

N-[4-(3-Amino-1H-pyrazolo[3,4-b]pyridin-6-yl)phenyl]-2,3-dichlorobenzene-

“sulphonamide:

NH2
SN
| T~
IO o NN
cl *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 pl (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-dichlorophenylsulphonyl chloride is added. The solution is
stirred at arﬁbient temperature under argon ovemight. At the end of the reaction,
10 ml 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 éluent gradient of O
to 10% of methanol in dichioromethane. A beige solid is isolated (11 mg).

MS (ES) MH* m/z=434.

'H NMR (DMS0-d6, 373K) d 5.09 {broad s, 2H); 7.09 (broad d, J = 8.5 Hz, 2H); 7.37
{d, J = 8.5 Mz, 1H); 7.40 (broad t, 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).

Example 4

6-{2-[3-(2—FIuoro-5-trif|uoromethylpheny[)ureido]thiazol-S-yI}-1 H'pyrazolo[3,4-
b]pyr_idine-4-carboxyiic acid (2-morpholin-4-ylethyl)amide trifluoroacetate:
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A
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The product of example 4 can be prepared by the process described above in
scheme 4: -

Synthesis of intermediate 1:

2-FIuoro-(5-triﬂuoromethyl)phehylisocyanate (4 g, 19.5 mmol) is added to a solution
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: A

Added to a solution of intermediate 1 (88 mg, 0.26 mmol) in a 9:1 ethanol/DMSO
* mixture (2 mi) 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 orange 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 mi) and HOBt (36 mg, 0.26 mmol) then DIC
is added (42 ul, 0.26 mmol). After 5 min, 2-mbrpholin-4-ylethylamine (39 ul,
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/MeOH/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
yeliow solid (10.6 mg). '

Exarﬁgle 5
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N-[4-(3-Amino-4-methyiaminocarbonyl-1H-pyrazolo[3,4-b] pyﬁdin-G-yl)phenyl]—Z,3-
dichlorobenzenesulphonamide:

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-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline are dissolved with
245 mg (1 mmol) of 2,3-dichlorobenzenesulphony! chloride in 2ml of DCM and
120 pl (1.5 pmol) of pyridine. The mixture is stirred for 6 hours at ambient
terhpera-ture 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 600 mi 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, DM.'SO-dS) dppm: 13.74 (s, 1H), 12.39 (s, 1H), 8.22 (s, 1H),
6.70 (s, 1H), 4.40 (q, 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 ml 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 fo give
(after evaporation) 300 mg of the desired product. 7 |

"H NMR (600 M Hz, DMSO-d6) § ppm: 14.45 (s, 1H), 8.41 (s, 1H), 7.79 (s, 1H),
4.49 (g, J = 7.1 Hz) 2H), 1.46 (t, J = 7.1 Hz) 3H).

Synthesis of intermediate 4:

74 ymol of intermediate 3 (20 mg), 74 pmo!' of intermediate 1, 185 pmol of cesium
carbonate and 7.4 umol of Pd (PPha,), are dissolved in THF and 20% HO (total
volume 750 pl). 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 triflucroacstic acid and a gradient of 25% to 95% acetonitrile, over 9
minutes. The product is dried under vacuum. MS (ES) MH* m/z=4863.

Preparation of the product of example 5 | '

intermediate 4 (20 mg, 43.3 pmol) is dissolved in DMF (D 5 ml), with HOBt (14.6 mg,
108.25 pmol} and DIC (16.9 pl, 108.25 umol). 0.5 mmol of methylamine (1M in THF,
0.5 ml) 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% to 95% acetonitrile, over 9
minutes. The product is dried under vacuum so as to obtain a light yeliow 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, TH), 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,

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)
6 Foo. 459

n

F 473

M




N,

NH
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Determ nation of the activity of the conpounds -
experinmental protocols 1. FAK The inhibitory activity
of the conpounds on FAK is determ ned by neasuring the
I nhi bition of autophosphorylation of the enzynme using
a tinme resolved fluorescence assay (HTRF). The
COPREr@1TINA of human FAK, tHd N-terninal endP&f/FR2006/001861
whi ch had been | abelled with histidine, was cloned
fnto a baful ovirus expression vector pFastBac HTc. The
é&tei n was expressed and pugified to approxi npgedy

% honogeneity. 10 My 100 pM Na3vO4, and 15
M of ATP{for 1 h 37C. The enzymatic reagtion is
topped by the agdditron of Hepes buffer, pH = y.0,

ontai ni ng ¢ KF, 133 nM EDTA and 0. 1% BSA| and t he
| abel I'i ngji ried out, for 1 to 2 hours at anmbient

enper at uf e, h ddition, to this buffer, pf an
nti - hi st{di ne &nti body .
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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
5 inhibition of autophosphorylation of the enzyme using a time resolved fluorescence
assay (HTRF). '

The complete cDNA of human FAK, the N-termirial end of which had been labelied
with histidine, was cloned into a ,bacUIovirus' expression vector pFastBac HT¢. The
protein'was expressed and purified to approximately 70% homogeneity.

10 The kinase activity is determined by incubating the enzyme (6.6 pg/ml) with various
' concentrations of test compound in a 50 mM Hepes buffer, pH = 7.2, containing
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The background noise is determined by measuring the radioactivity in four different
wells containing radioactive ATP and the substrate alone.

A total activity control is measured in four different wells containing all the reactants
(Y°P-[ATP], KDR and PLCy substrate) but in the absence of compound.

The inhibition of the KDR activity with the compound of the invention is expressed as
percentage inhibition of the control activity determined in the absence of compound.

The compound SU5614 (Calbiochem) (1 pM) is included in each plate as an
inhibition control. -

3. Tie2

The human Tie2 coding sequen'ce corresponding to the intraceliular domain amino
acids 776-1124 was generated by PCR using the cDNA isolated from human

- placenta as model. This sequence was introduced into a baculovirus expression

vector pFastBacGT in the form of a GST fusion protein.

The inhibitory effect of the molecules is determined in an assay of PLC
phosphorylation by Tie2 in the presence' of GST-Tie2 puriﬁed to approximately 80%
of hornogéneity. The substrate is composed of the SH2-SH3 fragments of PLC
expressed in the form of a GST fusion protein.

The kinase activity of Tie2 is measured in a 20 mM MOPS buffer, pH 7.2, containing
10 mM MgCl,, 10 mM MnCl,, 1 mM DTT and 10 mM of glycerophosphate. In a
FlashPlate 96-well pléte kept on ice, a reaction mixture composed of 70 pl of kinase
buffer containing 100 ng of GST-Tie2 enzyme is deposited per well. 10 pl of the test
molecule diluted, in DMSO, to a concentration of at most 10% are subéequently
added. For a given concentration, each measurement 'is carried out in quadruplicate.
" The reaction is initiated by adding 20 pl of solution containing 2 pg of GST-PLC,
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 pl) of EDTA at 200 mM. After removal

of the incubation buffer, the wells are washed three times with 300 pl of PBS. The
radioactivity is measured on a Wallac MicroBeta1450.

The inhibiti_on of the Tie2 activity is calculated and expressed as percentage
inhibition rela‘tive to the control activity determined in the absence of compound.
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Example IC 50 (nM)
KDR Tie2 FAK
1 119 192 | 10000
2 6 7
3 10 000 _ | 75 10 000
. 83 1 343
5 10 000 13 | 10 000
9 6824 443 10 000 | '
11 581 8 927
12 2360 30
13 373 4
14 293 7
_15 70 2 )
16 206 7
17 46 1
20 10 000 777
21 10 000 6034
22 511 4
23 527 6
24 133 2
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3 28 4658 105 29 160
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26 387 3
28 4658 105
29 160 3
31 647 9
33 10 000 2697
34 10 000 4144
55 3538 88
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49 CLAIMS 1. Product of general fornula (1) bel ow
5R4R3 AArX 1 Fornula (1) in which: 1) Ar is chosen
fromthe group consisting 8f: optionally substituted
thiazolyl, thienyl, furylﬂ pyrrolyl, 15oxazolyl,

i soxazol yl, isothiazolyl, thiadiazolyl, pyrazolyl,

i m dazolyl, indolyl, indazoigi, benzi m dazol yl,
benzoxazol yl and benzot hi azolyl or Ar-L-Ais:

1. Product of general formula (i) below:

R4 R3
RS

SN

L ] = N

N Vi G

H

Formula (1)

in which:

1) Ar is chosen from the group consisting of: optionally substituted thiazolyl, thienyl, furyl, pyrrolyl,
oxazolyl, isoxazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, indolyl, indazolyi,
benzimidazolyl, benzoxazolyl and benzothiazolyl or

Ar-L-A is:
X=X
— L
)(1"')(2 A

in which each X1, X2, X3 and X4 is independently chosen from N and C-R'S, in
which R'5 has the same definition as RS,

2) A is selected from the group consisting of: optionally substituted phenyl, pyrazolyl
and isoxazolyl;

3) L is selected from the group consisting of. NH-S0, NH-CO-NH,
4) X is N;
5)R3isH;

8) R4 is selected from the group consisting of: H, CON(R"5)(R"8), in which R"5
and R"8 are independently selected from the group consisting of H, (Cs-Cglalkyl,
substituted  (Cy-Ce)alkyl, -(Ci-Ce)alkylheterocyclyl,  substituted -(Cq-
Ce)alkylheterocyclyl, -(Ci-Ce)alkylheteroaryl, substituted -(C;-Ce)alkytheteroaryl,
cycloalkyl, substituted cycloalkyl, heterocycly!, substituted heterocyclyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, or else R"5 and R"6 are linked
to one another so as to form a saturated, optionally substituted, ring having from 4
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Medicament, characterized in that it comprises a product of formula (J)
according to any one of claims 1 to 6, or an addition salt of this compound
with a pharmaceutically acceptable acid, or else a hydrate or a solvate of the
product of formula (1).

Pharmaceutical composition comprising a product according to any one of
the preceding claims, in combination with a pharmaceutically acceptable
excipient.

Use of a product according to any one of claims 1 to 6 for the manufacture of
a medicament for preventing or treating a pathological condition.

Use according to claim 9, wherein the product is used in combination with
other active ingredients, in particular anticancer agents such as cytotoxic,
cytostatic, anti-angiogenic or anti-metastatic products.

Use according to claim 9 or claim 10, wherein the pathological condition is

cancer.

Use according to claim 9 or 10, wherein the pathological condition is chosen
from rheumatoid arthritis, osteoarthritis and/or its associated pain,
inflammatory diseases of the intestine, such as ulcerative colitis or Crohn’s
disease, eye pathologies such as age-related macular degeneration, diabetic
retinopathies, chronic inflammation, psoriasis, and specific cancers such as
Kaposi's sarcoma or infantile haemangioma.



