Y WD2006/ 114520 1 PCT/ EP2006/ 000925 SUBSTI TUTED
PYRROLOPYRI DI NES. COWVPOSI TI ONS CONTAI NI NG SAME,
MANUFACTURI'NG PROCESS THEREFOR AND USE THERECF The
present invention relates especially to novel chem cal

co ounds gartlcularly substituted pyrrol opyridi nes
R0d114588s containing the bame 5 and t o RGEERIR06/000925

thereof as nedi canents. Mre particularly, and
according to a first aspect, the invention relates to
novel specific substituted pyrrol opyridines with

aPt | SUMTITUGED/PNRR@L@PYR}IMNEG QIOMPOS!? I@ns &ON/TAINING
o £ 1 '
t he AR 88 X AR & T nd i —
jTOf pr obI errs of si de effect s and of pat| ent
8eapRsenthiswentor eretlaieeoemec:aib/ ltonhovel chemigal compounds,

t I
TR S S O g SR B same
5 1 o”Nfitaithe Hge theregbioe eameetss of a chenot her apy

may thus consist in using nedi-canents that act on
rretva:krel pampaltahwmdoacmdmg taienfirst| sypeiet,sthef inveatien relates to

hggg]ys (?(l‘&)ﬁp % ap)jﬁgﬁ&yrléégg e g\gt@é h%qtm%g & activity, via

ex prahdation of lheaaatmw obpiadeinBy iot particklankipasesr e a
famly of enzymes that catal yse the phosphoryl ati on of

hY%OGé(ﬂe GhastPsf He %B?rﬁhéid?alrc?o%ﬂb'@l%é’f SBBOihebﬁlﬁ'néﬂ'fétﬂapy pose

rOSI n serl ne or hr eoni_ne resi
10 phBLafL‘PfoPSQ e Side qﬁera@ewd @b dratient kleranget .Tbﬁsefeff@@ts could
pr bedimited iffthe, m@ﬁ@bmehtgmeaeéctea %)eleﬂﬂ[vem icaftef Bk, to the

esﬁé@ﬁ%ﬂoﬁiﬁf%ﬁ'@g ,Gﬁ,g rré tpglttﬁg ﬁloluﬁigpe fﬁ; @'p? e@{e agjyerse effects

cebf alidheenatheraplyi may tleud ooingishtinousiog oeldicarnenmsviiat act on

agﬁ{b& !tt"y o f ?,raltmy%{sceldrul Bbnsthikift \8/!&1 s\’mbf:htﬁé}fe pathways,

kinase 1S'in cert
15 pr @mﬁanﬁbre&'ﬁssed tinadhte v@aﬂcmrgeelﬁ f gndt Mémh raje sparingly

c aéﬁ&'esgéé ATt ei‘;ﬂ@sé‘éé th héaltf B&lls, di seases. Thus, one

o the objects of e present ‘invention is to propose
parToteln Kiasps #ré“ Sauly Spvmass et chiate i pRFpeylation of
thde@bcyhgmLde@ﬂ ape@mc oésidats \df tproteingleath edh tykbkinenderine or
Ti ﬁwzregmne rsf?:lfueersr §uch phosphorylations can largely modify the function of
20  proteins; thus, protein kinases play an important role in regulating a wide
variety of cell processes, especially including metabolism, cell proliferation,
cell differentiation, cell migration or cell survival. Among the various celiular
functions in which the activity of a protein kinase is involved, certain
prot:esses represent attractive targets for treating cancer diseases and also
25  other diseases. '

Thus, one of the objects of the present invention is to propose compositions
with anticancer activity, by acting in particular with respect to kinases. Among
the kinases for which a modulation of activity is desired, KDR and Tie2 are
preferred. |

30  These products correspond to formula (1) below:
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30 These products correspond to formula (1) bel ow
W2006/ 114520 2 PCT/ EP2006/ 000925 A R1 L ~Ar H NRa
WYz NO H Forrmula (1) in which: 1) A and Ar are

i ndependently selected fromthe group consisting of:

arﬁlé 5 het eroaryl het erocyclil , cycl oal kyl ,
Q2006 Ei#53Py| , “substituted heteroaryl, subRETAERREA6/000925

het er ocycl yl , substi t ut ed cycl oal kyl ; 2) L is selected
fromthe,g’roup consisting of: bond, CO NH CO NH, NH
CO, NH SO, NH S02, SO2NH, NH-¢H2, CH2- NH, CH2- CO- NH,
NH- CO-CH2, NHCH2-CO CO CHZ-NH, NH-CO- NH, NH- CS-NH,
NH-CO 10 0, O CO-NH, 3) Rhe frgmanong Y and Z is
chosen from N and NO and| the gther Hrom anong Y and
Zis C(R5), and Wis ~Rend R6 are each
i ndependent|y chosen fijomthe COI’]SI sting of: H,
hal ogen, R2, ON, (R2) Y ). 5 OC(ONR2) (R3),
OS(2) (R2), N(R2) (R3), N RN R3) , AR2) C(O) (R3)
N(R2) C(O) Q(R3), N(R4) C(O N( Eﬁ?m
N( R4) C(S) N(R2) (R3), N(R2) S(02 )% OO (R2),
C(O)O(RZ) (O N(R2) (R3), C(=N(R3)) (R2),

%% (R2), S(R2), S(O(R2), S(C2)(R2),

), S(2)N(R2)(R3); in which each R2, R3, R4

|s 20 i ndependently selected fromthe group consisting-
of TH, alkgnd Aslakg inglependenily ﬁ;alecteﬂ from thet grobaropinsisting of: aryl,

cycl oal kigterodsA erﬁ’é’ﬁé% |Su [ed abkitlite |, substituted
substituyted alky (?Cstltut k'§( y # arytutséu stitute

aryl . sOBEPa-Swbshi asre;rpcyciﬂbgwsytww@a e byt

substltuted het er ocycl yl, al kyl ene,
2) L is selected from the group consisting of: bond, CO, NH, CO-NH, NH-

CO, NH-80O, NH-8O,, SO;NH, NH-CH,, CHy-NH, CHx-CO-NH, NH-
CO-CHaz, NH-CH2-CO, CO-CHz-NH, NH-CO-NH, NH-CS-NH, NH-CO-
O, O-CO-NH;

3) one from among Y and Z is chosen from N and NO, and the other from
among Y and Z is C(R5), and W is C{(R6);

4) R1, R5, and R6 are each independently chosen from the group
consisting of: H, halogen, R2, CN, O(R2), OC(O)R2),
OC(O)N(R2)(R3), OS(02)(R2), N(R2)(R3), N=C(R2)}(R3),
N(R2)C(O)R3), N(R2)C(O)YO(R3), N(R4)C(O)N{R2)}(R3),
N(R4)C(SIN(R2)}(R3), N(R2)S(02)(R3), C(O)XR2), C(O)O(R2),
C(O)N(R2)(R3), C(=N(R3)}(R2), C(=N{OR3))}{R2), S(R2), S(C)R2),
S(02)(R2), S(02)0O(R2), S(O2)N{R2)(R3); in which each R2, R3, R4 is
independently selected from the group consisting of H, alkyl, alkylene,
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, substituted alky},
substituted alkylene, substituted alkynyl, substituted aryl, substituted
heteroaryl, substituted cycloalkyl, substituted heterocyclyl, alkyiene,
substituted alkylene, substituted alkynyl; in which, when R2 and R3 are
simultaneously present on one of the groups R1, R5 and R8, they may
be linked together to form a ring;



substituted al kyl ene, substituted al kynyl; in which,

when R2 and R3 are 25 sinultaneously present on one of
the groups Rl, R5 and R6, they may: be |inked together
to forma ring; W?2006/ 114520 3 PCT/ EP2006/ 000925 5)

Ra_is selected fromthe group consisting of H,
(CWOAKYIMAS28nd  (C3-C4)cycloadkyl. Ra is PCT/EP2006/000925

advant ageously H Rl, R5 and R6 are selected fromH,
hal ogen, Ove and nethyl; preferably 5 fromH and F,

ang) eveRaTos esqMsetbar #ok ahs ygidlp BBn&sEngREfake (G1-C4)alkyl and

Accept a tions of substituents include those
i n whi CE&%C@&QE % 'RG are H and one fromanong Y and

Z is chosen fromN and NO. A substituent Ar according
t oRenie ddvaestageonslydy. be chosen from phenyl, pyridyl,
thienyl, furyl and pyrrolyl, substituted with R11, in

V\’”th If%%nHaRGtQ% S gcl%@“ﬁ' ﬁli fél' rHaﬁddHh €E§M35an<§q€tetihzl preferably

e
sel ected Tromthe

N
s 2" Fom Frasicht | anduesion cners itk K Bacand Baoue Lo Acosptable.
i Sc@mir%rti%ﬁbloﬁ'slubsﬂtﬂlehf!ssmbﬁidetthbgé ||1in\#?1'in R1AR5 and R6 are H and

BB o Bl YR S e S HE RO D ar t obt ar

NH- CO-NH A. 15 A substituent A according to the
i nAeaubstiiuamlyNneacm:lrdﬂogehb thermvérdiogr mgy beookdsan rfigpm phenyi,

PWW'I h’le@f r andopkr‘rgyg?gulbsﬁf“dtgé‘%th Ift"l“iyfn' which R11 has the

10 i Sg@mﬁd:ﬁjmytpon @g, & is nrq{agalzlmspﬂecte@\@r@nythe group consisting of

i nPIIaFOONmetH%WHE‘@’@F%MH CORpROxazol yl, and
benzot hi azol yl; optionally substituted. A pref erred

e F@etnt%'eﬁs ofit el SEuRSEPH A PAERY o ™

preferred substituent Ais phenyl. Ais advantageously

suBsaubistitusmt WA lacaoifding to thebiwveniiemmayehe cheserf from NhieCO-NH-
-qgr S | kyl, cycl oal kyl

al ‘S;Lﬁ?‘g]@p' S@ﬁfpng” ?’B”%"{Q'JN ?bﬂgié'r% Oalkyl, O aryl

O heteroaryl , iﬁ; S-aryl and S- het eroaryl
15 be*f\r@JQﬁS'NQma‘?\I%PCQ Ry ite dh@dnthwranwoaeumed c‘methe group

ff@diﬁs(lﬁﬂngC?dfa'pm‘éh | 2 rﬁ‘tﬂho ieni&yI( Ctlnéﬁgﬁ a'fﬁbﬂ pyrrolyl oxazolyl,

Chtgg%quRsﬁf dﬁ?)ﬁ:lZCtl]é' yl Q%‘E@%@'@rr al'rﬁkﬁna@m indolyl, indazolyl,

( (e CAidd 2mh} Kybnzoxe€ay3rad tks«rhiwtmazém-c@ﬁbﬁbkwkmted
(Cl-C3) al kyl SGBM i n which, vvhen R8

A preferred substituent A is chosen from phenyl, pyrazolyl and isoxazolyl;
20  optionally substituted. A more preferred substituent A is phenyl.

A is advantageously substituted with a first substituent selected from the
group consisting of alkyl, haloalkyl, cycloalkyl, alkylene, alkynyl, aryl,
heteroaryl, O-alkyl, O-aryl, O-heteroaryl, S-alkyl, S-aryl and S-heteroaryl,
each being optionally substituted with a substituent chosen from (C1-C3)alkyl,
25  halogen, O-(C1-C3)alkyl, N(R8XR®); in which R8 and R9 are independently
chosen from H, (C1-C3)alkyl, (C1-C3)alkkylOH, (C1-C3)haloalkyl,
(C1-C3)alkylNHz, (C1-C3)alkylCOOM, (C1-C3)alkylSOsM; in which, when R8
and R9 are simultaneously other than H, they may be linked to form a 5- to
7-membered ring comprising from O to 3 heteroatoms chosen from O, N and
30 S, in which Mis H or a cation of an alkali metal chosen from Li, Na and K.



and RO are simultaneously other than H, they may be

linked to forma 5- to 7-nmenbered ring conprising

fromO to 3 heteroatons chosen fromO, Nand 30 S, in

which Mis Hor a cation of an alkali metal chosen

fromLi, Na and K. W2006/114520 4 PCT/ EP2006/ 000925

| n VagaPea4/bHiS2A i s al so advant agkously substi t ub@B/BR20A6/000925

a second substituent selected fromthe group
consisting of F, d, Br, I, OH SH SG3M COOM CN,

NOPn a@@?ﬂ(o%)ﬁ( RO hisdNG B 88|)|s (dubstRitad kit @econd substituent

( CoeE i BERUR R isteg o PGBt Bb it $@:s SQOM, CN,

. n D RRNERS)( Rap@«m)cmmg gmee;?amyu@n-l (C1-C3)alkyl-N(R8)(R9),

F@%HR% %R)l Q?él@%j@)' E‘?}#éﬁg,@[(hﬁjﬁhﬂﬁ%kéﬂ:ﬁﬁ and RO are

antﬂ@@e@dénﬁy mulaheseous| oot he,t ha(CHCA)akkyl, may(GeC3)alkylOH,
|

0' W’%ﬁ@gﬂ R;?I g@ a:T< W?Peﬁﬁﬂdskﬁlﬂwg@w S{ cvﬁd‘saé’tﬁ}dsosm
i sIMH v @ndﬂ8cﬁndaRSaﬁr@ﬂmWéarmm@%@mermaﬂr Imtigy may be
Nahﬁmﬂ o forid al B mmheﬁib@re@ nH Oéorapngﬁglfﬂﬂﬁld Yo 3 hetercatoms

SRR L 80 B8 ST R G K s ) St croser

10 0 fom 8i, NemdAK sandl muhwblcht Rieds H loe anvoptonmsly sutestitsted non-

mércﬁﬁaié RKRACL tcBﬁBa ﬁlﬂg?’LdT? %art? n t'an?orzﬁ 'E%Qb??rr? gnpﬁeroatoms

ring contairnin cFOAL RS CRESEN
chgsgihtiom N dJISng to one preferred enbodi nent, A
| s phenyl, pyrazolyl or isoxazolyl subst | t uted with

at WigsisA A i9 gutmmme@ Ag Qﬂofs'u@gtlf‘u@ht%g% @@@bbmer to form a
%Cfs WFQ ng%? &ﬂg%%af? 6%? eroaams Pigserirom N, O

15 V\,hand,Sls dlsubstltut ed, the two 20 substltuents may
be |inked together to forma 5- to 7-nmenbered rlng

Coﬂbgbl’ﬂﬁrr?gté 'bﬂg‘ ﬁ{agé?ra%ﬂcgﬁ{ﬁ]c‘gxﬂ{eﬂﬁ@ﬂﬁgﬂx S/Fﬁﬂgl | g jsoxazolyl
)Substﬁ@ﬁ&dcmlma|atflgaﬁ’q obe Zroum chasen; f:l‘OﬂbrhﬁlOgﬁtn 26C3)C4)alkyl,
eg(c%mzjhéiaa&gﬁ ﬁa@(@@{@@ﬁﬁ{y, 08+ alc}%pé!kghedo [ Pe2)haloalkyl,
eg o&EShalgal yl, }én pm WhIChy whesn is disubstituted, the two
20  substituents may be linked together to form a 5- to 7-membered ring

containing from 0 to 3 heteroatoms chosen from N, O and S.

The products according to the invention may be:

1) in non-chiral form, or
2) in racemic form, or
25 3} enriched in one sterecisomer, or

4) enriched in one enantiomer;
and may optionally be salified.

A product in accordance with the invention may be used for the manufacture
of a medicament that is useful for treating a pathological condition, in
30  particular a cancer.



A product in accordance with the invention may be used
for the manufacture of a nedicanment that is useful
for treating a pathological condition, in 30
“particular a cancer. W?2006/ 114520 5 PCT/ EP2006/ 000925

The 8r esent I nvention also relates to a nedi canent
conpPrReP&bi492Br oduct accordi ng®to the i nvent i ¥AI/EXRB06/000925

to therapeutl c conpositions conprising a product
according to the invention in conbination with a

pha‘h@apmﬂehcaﬂﬁehtloﬂcéebt féﬁét@s%hﬂk?ﬁtcaﬁ@ﬂf@brﬁﬁnﬁlﬁg a product
e

pnapFReh i a8, BsBEPhi bt @, WiapRlt, Romegsiians, pamerising a

f oprodiscti acconaing otonthe inventios oimesombirationt with sa | prarmaceutically

cogpg tbb%ngxfg Egs{nt %opﬁnﬁqgt w%nﬁﬁjo rfn?@d'éj%?fqdngﬁl tration. The

capsu es an or a
5al ® aﬂeaﬁwlqadj@@m%m@oma& b insofid cardinuid foin ior ln the form of
refpesdmeg, the acidic nediumof the stomach. The 10

supports used for the solid forms consist especially

orts ance Bhosph tes, or

of .m ner S i
 QaPBrE Jhe “HRE Ehinastions Bt ey obe: menfieed | are: Bawders, gel
cebbpdstdeesandstahletb amaery yineeiosal fones! thatintey alswsbe included are

Qéh&?orﬁ{s ﬁr%tgét ﬁ;bg:g} < %}3%%?3%5@?%@#9 ﬂ'{lﬁa‘?@@féfotﬂ% stomach. The
10 or gunp@‘r% osedrfor (ke salid forme/ponsist repetially obminesal wupports, for
of l@%ﬁ@b%ﬁﬁ% or égrdgphaﬁ \@'Hrga?lersﬁfpoﬁﬁnﬂr‘?ﬁétaﬂce lactose,

ag enlilﬁ and ents
pr E8l44iases, @éarphj 6kt RBYE&SRd, Tbﬁs lauidstarms \gansisiapk golutions,

f Osmﬂiéﬁwcﬂ‘i’s bhdispepsians. e'piﬁésbbﬁnfaﬂf aétmgp&sﬂéesu@?iﬂ 8fther water

m nj st.rat ectl on
el Aok Sobos teRandl Rupb e fad B o mofliRset Blatectants and
15 andf smibemtsaneoﬂsompl@(mg, agerds andrcﬁmhmuﬁs route 20
usual ly being preferred. The adm ni stered dose of the

Coﬁﬁgqﬂfﬁd Fbrrhd il e Fgrbﬂﬁ B‘% t\j[?'%?abqgaéﬂoe‘jaé% rddift, will have a

ractit as a fu te of
adfﬂrml%atroathhahI&que@éamatfq:rewcfhmseof the patient's
condi tion. The conpounds of the present invention my

beIR@desnd)fSémhﬁﬁstﬁét@ﬁﬁtrﬁt afs a@ce;?t@b@ B WHjSctidrt thHéeihtravenous
ant i canc

i
b SBRG et a3y ABRAE bl SUE’FHfﬂr'&PPﬁ%g‘a\f&Iéﬂﬁ? iravenous route
20 espaaml@l Being pedfepiedsphani de, nel phal an,

The administered dose of the compounds of the invention will be adapted by
the practitioner as a function of the route of administration to the patient and
of the patient’s condition.

The compounds of the present invention may be administered alone or as a
25  mixture with other anticancer agents. Among the possible combinations that
may be mentioned are;

. alkylating agents and especially cyclophosphamide, meiphalan,
ifosfamide, chlorambucil, busuifan, thiotepa, prednimustine,
carmustine, lomustine, semustine, streptozotocin, decarbazine,

30 ' temozolomide, procarbazine and hexamethyimelamine



10

15

20

25

i fosfam de, chloranbucil, busulfan, thiotepa,

predni nustine, carnustine, |onustine, senustine,

strept ozotoci n, decarbazine, 30 tenozol om de,

procar bazi ne and hexarmet hyl mel ami ne W2006/ 114520 6

PCT EP2006/ 000925 pl ati num derivati ves such as
ORAPe/Y145¢0spl atin, carbopla®in or oxal i pl BE€TAEP2006/000925

antl bi oti cs such as, especi ally, bleonycin, mtonycin

or dactinonycin 5 anti ni cr ot ubul e agents such as,

especi all y, latiiuas terieatives suoh &8, especidilpdeisplatin, carboplatin or

vi-nor el bi ne g)gg rﬂgﬁﬁl ds (pacli taxel and docet axel )

ant hracyclin d especi al l'y, doxorubi cin,

daunor ubi ci n, i dar ubi i n, epirubicin, mtoxantrone

and | os@xant eatibiotios grSoIGb IaSan@SpBGlaﬂmm blepmyeiie mitomycin  or

inhibitors s;dgt-}t,ﬁ&nzélﬁpo& de,  teniposide, ansacrine,

i rinotecan, topotecan and tonudex fluoropyrim dines

such as 5-fl uor,oyra UFT and fl oxuri di ne ne )

anal ogués su@ﬁg‘%‘:@&ﬁ%\%ytqgﬁ% SeF0ar 8 ngspecyally, vinblastine,

genci t abi ne, vﬁrdﬁetimpvmsme insrefbihdi aglasksids 1@aclitaxel and

adenosi ne an such as pentostatin, cytarabine or

f | udar abi ne @ gg%ﬁ% nmet hotrexate and folinic acid

vari ous enzynmes and conpounds such as L-asparagi nase,

hydr oxy@r ea, anttaasyclioesnstich asi especiallys dexorubicin, daunorubrcm

dexrazoxane, idztloRiH, fepibleh, HtoXicRRl Y 03Bkad

oest rogen- based and’ rogeni ¢ rnones antlvascu ar

agents such as corroreta tatin derivatives

exanpl e®CAAPIRURIIcBRE Br toprsamenase mmwﬁ.m gso etoposide,

exanpl e  ZD6{gHiposiog, anederirgs itimsteesan, topbtdcani #hdiiopiudex
possible to conblne t he conpounds of the pr esent

|t P\e/ : tn:r:s g tnsvmnggo%gyhgfﬁlﬂl% %QF@ ggaé ﬁﬁ{%@gﬁ%@lﬁzﬁT and floxuridine

separately or sequentially. The treatnent w I | be
adapt ed*by t Beifinact analpgees such as S5-azacytidine, cytarabine,

gemcitabine, 6-mercaptomurine and 8-thioguanine

. adenosine analogues such as pentostatin, cytarabine or
fludarabine phosphate

. methotrexate and folinic acid

. various enzymes and compounds such as L-asparaginase,
hydroxyurea, ftrans-retincic acid, suramine, dexrazoxane,
amifostine and herceptin, and also oestrogen-based and
androgenic hormones

. antivascular agents such as combretastatin derivatives, for
example CA4P, chalcone or colchicine derivatives, for example
ZD6126, and prodrugs thereof.

It is aiso possible to combine the compounds of the present invention with a
radiation treatment. These treatments may be administered simultaneousiy,
separately or sequentially. The treatment will be adapted by the practitioner
as a function of the patient to be treated.




as a function of the patient to be treated.

W)2006/ 114520 7 PCT/ EP2006/ 000925 The products of the

i nvention are useful as inhibitors of a reaction

catal ysed by a kinase, in particular FAK, KDR, Tie2,

Aurora A Aurora B and CDK2. FAK, KDR and Tie2 are

ki WA92Q0G L4538 ch the products Bf the inventi oRCTMEPR006/000925

be particularly useful as inhibitors. 5 The reasons
for which these kinases are chosen are given bel ow

FARheAlfodBcE efythephasitich b 0sé&fif akiifkiBRoidat a rrbauﬁioraeatmysed

by 71t haseq s meticipE BAR, WAR, 9i€2 o A’ AQETR B ind CDK2
ad rédd, DR emepTiel sare kikkasesdot vbidhnthegsrbdactaraf the invention will be
co hgﬁ@ufédw lﬁbe]fgl Qf{n’pﬁ@é.ane structures known as

esion plaques been shown in nany cell
g_es that the activation of FAK and its
hdSprieasens fosiwhieh thaseskinases aks ehnsendaare diven below:
partl cul ar its autophosphoryl ation on tyrosine 397
wefF@AK dependent on the binding of integrins to their
extracel lular |igands and thus induced during

I dh b . et al. J., Biol. .Ch .
Sebpate 852HReRnao hESE, FinaSk, Rt blavio st APGHBh Tole in
t ytrassdmiﬁ@lhefs@?ﬂ(tmnsne&e@tb& the integtinsg asfatlyf off heterodimeric
t .
1A AORHAP KBRS, SEAKC Y 4 Mgl coocatod i
10 199anmﬁzmtg'aae silructtwss knosn as gidhiesios: plaﬂle54l211a31i@©en shown in
Sr ﬁwd?@%:éllh?ﬂeﬁ’ 'ﬂﬁ’éiﬁh@rédt@&ﬁor{:&f(F Q%E'Nd S| ReryldtidmSon tyrosine
recruitin ter rote |n u0|ng in

corasiies ands !%oe@rf')g IBbtS Oaﬁat% WhBYIASig 397 were
padlaperydem\ml el biridieg ff ri mﬂebrmg tcethéurmmacémat ligands and thus
LR ﬁﬁ il cdlluar %@ﬁgﬁ%ﬁé% , a1 JOBI6I. Chem. 267(33);
15 4383 44290®92% HHLWfQﬁph&mdaﬂiﬂnmbmtyro&mel&ﬂ of EAKmepresents a
273mdli'r§;1§g% ]féﬁ%%othé'rﬁ%&smg h&né‘% ! g,%l 'v‘?é‘ :f(% ] ﬁE?KdHﬁ%ln [Schaller

al so

si gfhall MalgCpllt ﬁ!ﬁéy"‘hn'bﬁ%éﬁw 19\94 H@ﬂgr&igﬁeyﬂ drelbiBiol. 5: 413-

084215 1o dc H’éﬁ/ 1461 Fiﬂ%gdi\eyroé%ié'gzs[ Wistecruiting

&E@pﬁ%ﬂ%awr%%.%@% @%Ilmcms@ Qe Q??ﬁa@& vajiogf the ras and

20 bl NP KinaBalbatinvay u‘rswl\rmi ln?&i\tlfvllﬁ'igt diéIB tolifeRBEGH S’dﬁhlaepfer et al.
" Rl Be P55 SRB N Plo @ SUBIHIR TS, PO B el ol 71
19@315—4!28@989 achidepfeCaind. HBntmhémBlaB Cha8: 524?12 13189-13195.
199947]. The SAIaB6R GPERKEMADNASBNRGHLAYSS jun NH2-terminal kinase

(JNK) signalling pathway and result in the progression of cells towards the G1
25 phase of the cell cycle [Oktay et al., J. Cell. Biol. 145: 1461-1469. 1999].
Phosphatidylinositol-3-OH kinase (P13-kinase) also binds to FAK on tyrosine
397 and this interaction might be necessary for activating Pi3-kinase [Chen
and Guan, Proc. Nat. Acad. Sci. USA. 91: 10148-10152, 1994, Ling et al. J.
Cell. Biochem. 73: 533-544. 1999]. The FAK/Src complex phosphorylates

30  various substrates, for instance paxillin and p130CAS in f;broblasts [Vuori
et al. Mol. Cell. Biol. 16: 2606-2613. 1996].

The results of numerous studies support the hypothesis that FAK inhibitors
might be useful in treating cancer. Studies have suggested that FAK might
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SoPoll i 109517855, 19RRGNane. D1 Bt kol e Cell SEI. 113: 4221-4230,
n200GIhiFUrteheors aimmlndhigfockertioamstubicdP 6f SuNEH Biopsies have

ﬁ%@?’*]sti%%gstﬁaﬁﬁﬁ ol Bl SR Bairostale BAncern lrast cancer,
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25 0 T8PEF SRbiRstn of EARCLER HEEY ufAeRL B B 1iaulS showing
-|- the @psbaggrgaawgtphezmglq@wemeril'OM49t al. Lancet. 342 (8878): 1024-
1025. 1993; Owens et al, Cancer Research. 55: 2752-2755. 1995; Maung K.

et al. Oncogene. 18: 6824-6828. 1999; Wang D. et al. J. Cell Sci. 113: 4221-
4230. 2000].

30 KDR

KDR (Kinase insert Domain Receptor), also known as VEGF-R2 (Vascular
Endothelial Growth Factor Receptor 2), is expressed solely in endothelial
cells. This receptor binds to the angiogenic growth factor VEGF, and thus
serves as a transduction signal mediator via the activation of its intracellular
35 kinase domain. The direct inhibition of the kinase activity of VEGF-R2 makes
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KDR inhibitors with other agents (Lee et al. Cancer

E aich 2000, vol. 60, p.5565-5570). Tie2 15 Tie-2
% is a menber of a famly of tyrosine kinase

receptors which is specific to endothelial cells.
15 Ti SE-2o(TEHQ isia Smembeepf @ famityh of jryr08|n|eeklhaaasreceptors which is

acéb%(élﬁdt ndtﬂh&ﬁéi brf‘g tﬁﬁze a}gq bSfirs q%ory P'vﬁ{H ‘P%r#:sme kinase

t
t h@Ct'\f“é'cf@bt“(ﬂC*hh@ﬂ’t tha ago@lﬁb(ang&ql&?ﬁ e éﬁgli) avhich stimulates
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20 ca[P Sy Maighraseme tdt VEFBOTN Schencki 2/, 55-80Q)esretknown. Angiopoietin -
NeY AR 8391 r}S%'eSw{thAﬁ@IE in the final stages of neoangiogenesis [Asahara

T. Circ. Res. (1998) 233-240]. Knock-out experiments and transgenic
manipulations of the expression of Tie2 or of Ang1 lead to animals that
present vascularization defects [D.J. Dumont et al. (1994) Genes Dev. 8,

25  1897-1908 and C. Suri (1996) Cell 87, 1171-1180]. The binding of Ang1 to its
receptor leads to autophosphorylation of the kinase domain of Tie2, which is
essential for neovascularization and also for the recruitment and interaction of
blood vessels with the pericytes and smooth muscle cells; these phenomena
contribute towards the maturation and stability of the newly formed biood

30  vessels [P.C. Maisonpierre et al. (1997) Science 277, 55-60]. 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
reduction in lung metastases, during adenoviral infections or injections of the
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The CDK1/cycline B complex regulates the progress of the cell cycle between

the G2 phase and the M phase. Negative regulation of the CDK/cycline B

complex prevents normal cells from entering the S phase before the G2

phase has been correctly and completely terminated (K.K. Roy and E.A.
30  Sausville, Current Pharmaceutical Design, 2001, 7, 1669-1687).

A level of regulation of the activity of CDKs exists. The cycline-depéndent
activators of kinases (CAK) have a positive action on regulating CDKs. CAK
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The term "alkyl" refers to a linear or branched saturated hydrocarbon-based
substituent containing from 1 to 12 carbon atoms. The substituents methyl,
ethyl, propyl, t-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1-

. dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-

25  dimethylpropyl, 1,2-dimethyipropyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl,
1-methylpentyl, 2-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3,3-dimethylbutyl,
heptyl, 1-ethylpentyl, octyl, nonyl, decyl, undecyl and dodecyl are examples of
alkyl substituents.

The term "alkylene" refers to a linear or branched hydrocarbon-based
30 substituent containing one or more unsaturations, and containing from 2 to 12
carbon atoms. The substituents ethylenyl, 1-methylethylenyl, prop-1-enyl,
prop-2-enyl, Z-1-methylprop-1-enyl, E-1-methylprop-1-enyl, Z-1,2-dimethyl-



cancers (EMBO J, 1998, 17, 3052-3065). This has al so

been illustrated in cancers involving epithelial

tunmours such as breast cancer. Definitions 20 The

term "hal ogen" refers to an elenent chosen fromF, O,

Br and I. The term"alkyl" refers to a linear or
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ar@f@dléfo@lu%%gial%m teﬁSEr%TIZI yﬁe}qtf Eﬁﬂ@@qﬁl %zfﬁ?f bO8 5-triazinyl;
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20 1, @mﬁol@‘lt%dqﬂmﬂyl@ﬂéﬁdzbiﬁ ¥nd flawi'ld}l Zard; ‘éxamples of heteroary!
tetrawdrﬂnaphth are exanpl es of aryl
suﬂét? The term heteroaryl"” refers to a

nmonocyclic or polycyclic heteroaromatic
The term "heteroatom" refers herein to an at least divalent atom other than

carbon. N; O; S; and Se are examples of heteroatoms.

The term "cycloalkyl" refers to a saturated or partially unsaturated cyclic

25 hydroearbon-based substituent containing from 3 to 12 carbon atoms. The
substituents cyclopropyl; cyclobutyl; cyclopentyl; cyclopentenyl; cyclopenta-
dienyl; cyclohexyl; cyciohexenyl; cycloheptyl; bicyclo[2.2.1]heptyl; cyclooctyl;
bicyclo[2.2.2]octyl; adamantyl; and perhydronaphthyl are examples of
cycloalkyl substituents.

30  The term "heterocyclyl" refers to a saturated or partially unsaturated cyclic
hydrocarbon-based substituent containing from 1 to 13 carbon atoms and
from 1 to 4 heteroatoms. Preferably, the saturated or partially. unsaturated



15 substituent containing from1l to 13 carbon atons
and from1l1l to 4 heteroatons. The substituents

pyrrol -1-yl; pyrrol-2-yl; pyrrol-3-yl; furyl; thienyl;
i m dazol yl ; oxazolyl; thiazolyl; isoxazolyl;

20t etrazolyl; pyridgl; pyrinidyi; PCI/EP2006/000925

isothiazolyl; 1,2,4-triazolyl; _oxadiazolyl;

t e 14520
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wi tHis cespert nit €annot Somstitbtena dtritasion rof tﬂtets@oﬁe of the invention, as
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15 al ﬁyaza indgle-21saroxaanige deriyativas kybstitbieddn gogitionl 3:
al kyl ene; 5 al kynyl; OH O-alkyl; O alkylene; Oaryl;
O heteroaryl; NH2; NH-aIkyI; NH-aryI; NH- het er oaryl ;
N-al kyl -al kyl"'; SH, S-alkyl; S-aryl; S(Q2)H
S(02)-al kyl; S(02)- aryl; SGBH, S03-al kyl; S03-aryl;
CHO C(O-alkyl; C(O-aryl; C(OOH C(OO alkyl;
QO Oaryl; OC(O-alkyl; OC(O-aryl; C(O NHZ;
C(ONHal kyl; CCONH aryl; NHCHO NHC(O) -al kyl ;
NHC( O -aryl; NHcycl oal kyl ; NH heterocyclyl. 10 The
products according to the invention may be prepared
usi ng conventional nethods of organic chem stry.
Schenme 1 below illustrates the nmethod used for the
preparati on of Exanple 1 concerning the substituted
6-aza-indoles. In




this respect, it cannot constitute a limtation of the
scope of the invention, as regards the nethods for
preparing the clained conpounds. Preparation of the

15 6-aza-indol e- 2- car boxam de derivatives substituted

in position 3: W?2006/ 114520 14 PCT/ EP2006/ 000925
ScHERR0G6/D14320H Na/r.t. 0 H2 / 1B o O 0 Pd/ C / PETER2006/000925
N/ N2 + 001 ~ X150 N/ N2 Br3- Br H ~~ NCO2Et
Pyridine / 5C 130 min Pf COZEt HN H NH2, HCl HO .B

L/ NH2 OH 4,,N Pd(PPh3)4 / KF/ TEA NH3 McOH di oxane
Iwaterlreflux NHAOH O2Et HsdMmAMCONHAr  Ar NCO

/THFfr.t. i CONH2Z N CONH2 N/ N H Schenme 2 bel ow
illustrates the nethod used for preparing the exanpl es
concerning the substituted 7-aza-indoles, in

particular Exanple 7. In this 5 resEect, it canngt H,/2b

constitute a linmitatién the SEBERELE the igyedlion,
as regprds the net hogﬁo ®reparing the clainpd ©  PYC/EOH
conpoumdss é\[cgpardti on of phe 5
7-aza- i ndol e-"2- car boxam de rivatives su juted in

B e

position 3: W2006/ 114520 15' PCT/ EP2006/ 00 NO,
| R
A Bry- Br

N
\ M “
E AN |
N(;Et}- COEL byridine 1 5°C 130 min Nf P l;\ CO,Et
' NH,, HCI
Hc‘a’i NH,

OH
Pd(PPh,), / KF/ TEA NH, / MeOH
dioxane /waterireflux SN NH,OH
| N—co,&t
—_— Ny —
H
a NHCONHAr
N o ArNCO /THF/T.t, “
N n 2 LT Y—conn,
N~
" H

Scheme 2 below iliustrates the method used for preparing the examples
concerning the substituted 7-aza-indoles, in particular Example 7. In this
respect, it cannot constitute a limitation of the scope of the invention, as
regards the-methods for preparing the claimed compounds. Preparation of the
7-aza-indole-2-carboxamide derivatives substituted in position 3:



Scheme 2 BuLV C02/786C |1 0 SOClz / MOHA N N then tBuL
/| COxthen H* NN OHHO 6.0 Ni BC3 _ Br N32C.3 O x
O Pd(P(C,H NH= Tol YMeOH N H Owe Pyridi ne V. NOw H
NHz NHZ NH40H tome N\iz NH,/MOHNHONHOCF, O

I~ CF3 NHZ THE N H O The products of
ge?ﬂé@&@oq/b}%@pa (1) in which RdSis other than BCREP2866/000925
obt ai ned according to the conventional methods known
to those skilled in the 5 art, for exanple by
repl acing anmonia in the amnolysis with the _
correspondi ng primary al kyl 88gheene 2 subj ect of the
present invention is also a process for preparing t he
products
m BuLY CQ-78°C m{ SOCl/MeOH

N then tBuli/ CO, then H*

N

HO..OH
X
|

N

N N
T‘/ Bry - N32003 ;:H
N N Pyridine .,
H H

N O
NH,
NH,
NH,OH _
NH
O = ?
| SN NH/MeOH | P N
e N N o
NN o H
"i
0
H
Jog
CF;
- SN \ NH,
THF | P
N N Q

“The products of general formula (1) in which Ra is other than H may be
obtained according to the conventional methods known to those skilled in the
art, for example by replacing ammonia in the aminolysis with the
corresponding primary alkylamine.

A subject of the present invention is also a process for preparing the products
of formula (l) as defined above, characterized in that a product of general
formula (V) below:




of formula (1) as defined above, characterized in that

a product of general fornula (V) bel ow.. W2006/ 114520

16 PCT/ EP2006/ 000925 R1L W/ CO2Me (V) : NH

undergoes the follow ng steps: a) halogenation in

position 3, followed by b) Suzuki coupling | n position

3, Wgzgﬁﬁ/hﬁ% 8 product of generl&l fornula 1F¢T/)EP2006/000925
below. NH2 RlL WCOQzZMe (I111) Z NH, foIIovved by c¢)
amidation of the ester in_position 2 to obtain the

product of general f or muft (I'l') below NH2 R1 111

CONH-Ra (11) YomN Z/ | owed by 10 d)
acyl ation of the am nop‘ﬂ{eny Mg (993| tion 3. A
subj ect of the present ¥a NON i s also, as

i nt ermedi ate products, t hé cbnpounds of general

formula (I'l) below. N-12 RL YCONH-Ra (Il) |IZ NH

10

15

undergoes the following steps:
a) halogenation in pasition 3, foliowed by

b) Suzuki coupling in position 3, to obtain é product of general formula
(1) below:

N CO,Me ()
N
H , followed by

c) amidation of the ester in ‘position 2 to obtain the product of general
formula (1!} below:

NH,

R1

|
Y
z

AN

I N—CoNH-Ra (I
Z N

H , followed by

d) acylation of the aminophenyl group in position 3.

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

NH,
R1
A CONH-Ra  (Il)
Yo A~y
Z
H

in which Z, Y and W are as defined above, for the preparation of the products
of general formula (i).



in which Z, Y and Ware as defined above, for the

preparation of the products 15 of general fornula
(1). W2006/ 114520 17 PCT/ EP2006/ 000925 The LC/ MS
anal yses were perfornmed on an LCT M cromass nachi ne
connected to_an HP 1100 machi ne. The abundance_of th

e
pr OUHEPY WS 20npasur ed using ad7HP GL315A di odRCHAEP2{P06/000925

detector over a wavel ength range of 200-600 nm and a
Sedex 65 light scattering detector. The nass 5 spectra
veThead@IMS darmalygesa weregpetforned86nt an8QCT Mierstabss machine

"SRR A 1D L AT IBRABIRS BN Bayos was
prMSEBURed uslmgr)arbcb-IFEnﬁ13‘é5A|tdmgeV\an'ay aldtecionrover a wavelength
gr s ot So- ?% tth YW QCQEBQk C&E@rﬁgnge@c% *The mass

(v/v)“of trifluoroacetic ac
5 coﬁpﬁpfﬁa WS acquired oypr aframfrom/ 48040 80/} fbedatawese analysed

f | Q‘é& e Micrdrflads Mdsal Pk QOﬁWBEé t‘ﬂ‘;eaée@d?ahdﬁ 'w%st;ﬁéFﬁered ona
m 9855 i B‘hgeﬁigsg 356%‘% && rp@,delphng with a?mear gradient

el ef BRosPO8YH (aEétbhutnmdeomta:erDDaoS%r(m\A) lof tifiloroaostis acid (TFA)

e ar
ma I‘v\f]é‘?er gﬁﬁ&aﬂﬁﬁ Bﬁz @8\?) é?” g"fl'ﬁt éélq‘ij $)/anr§.ﬂe% % flow rate of
10 lvbfltm%mlrrwbez Tinec totak anawlsa\tme,t Ineluding heo columrs geenuilibration

W bBrigdtiemmeiflgge rise of 2C per minute.
PUFI fll caltgl onrg{/ éLC/I\/B The products may be purified by

usi n Wat ers FractjonsLynx osed of
| ﬁ P&Pess @%WP%?C%FRA ingel %f(%ﬁgraﬁégnig@%% Adriatform |l
pu(iﬁlcran\z%és)ermcﬁie@lEhé rMAaINdges obsérved Gite RIeRBribed V\at er s
2700 auto 20 injector, two Rheodyne LabPro val ves, a

opife Al Potls vt Hes g b canllar D EB vl F‘B%?ﬁaachme
15 sy@‘t’%ﬁﬂ"ﬁdﬁnggm St SH06G, with avtemeparatiradiseafld/fxper minute.
software. The separation was perforned alternately on

t \AM&%&?WS}/( Cl18, 5 NM 19 x 50 mm catal ogue
reference 00ZI0) col ums, one col um undergoing 25
SRS i B oY L S SR b Sestync
acsytstemtndmptbmd ot 4¥Vaterd 60D gm@ehtemmpua Wafevs 515 regeneration
G Mttt SRR AT Gl A9 5B
20 ( vVn;ecton‘ twoiRhanslyoadethiRro vailvdsi a Watezs 396tdiadé boay detector, a
Waters ZMD mass spectrometer and a Gilson 204 fraction collector. The
system was controlled by the Waters FractionLynx software. The separation
was performed alternately on two Waters Symmetry (C1s, 5 UM, 19 x 50 mm,
catalogue reference 186000210) columns, one column undergoing
25  regeneration with a 95/5 (v/v) water/acetonitrile mixture containing 0.07%
(v/v) of triflucroacetic acid, while the other column was being used for
separation. The columns were eluted using a linear gradient of 5% to 95%
acetonitrile containing 0.07% (v/v) of trifluoroacetic acid in water, at a fiow
rate of 10 ml/minute. On leaving the separation column, one thousandth of
30 the effluent is separated out using an LC Packing Accurate machine, diluted
with methanol at a flow rate of 0.5 ml/minute 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 |




rate of 10 m/mnute. On | eaving the separation

col umm, one thousandth of 30 the effluent is separated

out using an LC Packi ng Accurate machi ne, dil uted

with nethanol at a flowrate of 0.5 ml/m nute and

conveyed to the detectors, in a proportion of 75%to
thévgﬁg%ﬂhﬁﬁﬁy detector and tH& remai ning 2598€H/ER2ABE/000925
mass spectronmeter. The rest of the effluent (999/1000)

is conveyed to the W2006/ 114520 18 PCT/ EP2006/ 000925

f r &iction cotidter tvinierethe fiewt iBeliddapred # tié Wsdﬁdhéfexbbéted

rr Refisnis e dOREleEty FrkliobBupotothiniar e miollig formulae

expémeadx;pncrheldl produnts asxipppplied todhe Feationtiynarsoftware, which
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5t hEO[TRAPPRAs tortherli+di]” ian an@/or ka-fae) [MtNa)’ iom lomertaimcases,
Ca@léﬁendﬂ@ﬂﬁ'ﬂﬁie%émldam&c@{ﬂ%' %%Uﬁ@'wﬁ&‘ MR ér‘i §é'i<§n

n an |

ndi
B R BpOTIR Y6 IS BHY S rasablaiash ey vl rcortksponding to haf the
cabalmhaitedi msleewal ATasEH MW (YWY g)sol supplie@ t% ﬁ(ﬁﬁ)ﬂagﬁrohg YNX
e
corP AT Hiess Bohdfbfs. il Riifa TadtRssd Mg the mass
10 of signal piikeHM+2 -] daod/of (MxNaHHFT iopis detedtsde dthedpro@ibets were
pr e hedtsd ‘ﬂ?feﬁﬁd %%S{setﬁbﬁg Affert @1RLHG alf-ﬁ OstoWé??s W%fré ‘é(/aporated

ection S were eva
Savﬁntn AB8vVaDLHES208khen/Generas Hé’%warﬂrdyaal @mmaf@t and the

an ﬁhdé%@s m dect§ W@r@ﬂ@t@r’ﬁﬁﬁed"@ﬁ Wer?gﬁ.ﬁ% m@%e@,yaﬂer

r% ubes after evaporation of The sol vents.
QPngu 1%8¢VBPSt he i nvention relates to the

products of the exanples below, which illustrate the
15 pr AgotiterisubiEtt 0bthe hvenﬁmnrélatdsttbmlge peohests of theaaemples

> ?3‘% whichfllustrate the prepent invention in & nomimiting BiangRy

H pyrrol of 2, 3- cl]pyrldl ne- 2- carboxam de F N\ /
ﬁxsrfmds 1: 434 4{&-@rF I rer5-rifiueramethyiphenyereidolnhenyl}-

of 1B-pyrralB[RAERWdindL2-BaFE Bt thide3- ] pyri di ne-
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N%O CF,

X
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20 To a solution of 90 mg of 3-(4-aminophenyl)-1H-pyrrolo[2, 3-c]pyridine-
2-carboxamide in 5 mbL of tetrahydrofuran are added dropwise 50 uL of
2-fluoro-5-(trifluoromethyi)phenyl isocyanate. The reaction mixture is stirred
for 16 hours at room temperature under an argon atmosphere and then
concentrated under reduced pressure. The residue obtained is stirred for

25 30 minutes in 2 mL of dichloromethane. The suspended solid is filtered off
and drained by suction. After drying under vacuum, at 40°C, 115 mg of
3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1 H-pyrrolo[2,3-c]- |




2-carboxam de in.5 nL of tetrahydrofuran are added

dropwi se 50 L of 2-fluoro-5-(trifluoronethyl)phenyl
i socyanate. The reaction mxture is stirred for 16
hours at room tenperature under an argon atnosphere

and then concentrated under reduced pressure. The
r eS¥Y @BOGbt42Red is stirred forl925 30 minutes PGT@R&Q%/OOO%S

of di chl oronmet hane. The suspended solid is filtered
of f . and drai ned by suction. After drying under

vapytitinest-cafioxatdife NBreObobtained, the characteristics of which are as
3 #ﬁlc{yﬁ (2-fluoro-5-trifl uoronethyl phenyl ) urei do] pheny
9 yrroI o[ 2, 3-c] W2006/ 114520 19
PCT/ EP2006/ 000925 pyri di ne- 2- car boxam de are
obﬂlal (E3r): t34&5¢ hHtlct 602t i1642pf144Mi ctB4tre1as2; 1127, ‘1070 and
?3 vq]lﬂ R (KBr): 3455; 1661; 1602; 1542; 1444; 1341,
27; 1070 and 819 cml 5 1H NVR  6.98 (broad
739ébrad om7.42 to 7.56

5 218 NMRs 5.9 (beacs. IH: 3b (peoacom 114 ﬁmn'( Brdats £.56 (m, 4H)
117160 (t&oaadtiu =3.6.Hz, H); I7H)(%ro%dg§ J—eo Hz, 1H);
[ B 8F bally, £ Fa Ry B pl ek é%ép@mcﬁm%é@ H (s, 1)

m 12.-154580{36/!51—% 10 Melting point: 286C (Kofler).
3 (4- Am nophenyl ) -1

srg I%c%}l?h f%@%r@qlh gﬁmpﬁ}gﬁsm di: To a sol ution

rrolo[2,3 r|d|ne- 2-carboxylate in 62 nL of a
IOSN%QWQB PB'ﬁ"to? éa figr) n met hanol are added 11 nL of

22% aqueous ammoni a solution. The reaction mxture is

st Br(deAimirophbbyd 0 Hipyrrslo]2) 3at)ppiding 2aysrbaka®itfe: ( 12
bar) and then concentrated under reduced pressure.

QLSBT DGR Pl T ey PR i
Tha-aarkexyateiis 62 mt ef @3N whiutionroftarnimonizgin raethane! areladded 11
t &1L bf rz@@/siaa/aé%%ué émi’ﬁbrl"% i d..tﬂ%t hﬂﬂé"re lb‘?'l nﬂkt&gt«%% Stirred for

i s_concentr under reduced preéssure
15 ot 28dours in an autoclave at 80°C (12 bar) and then concentrated under

3 (ef&munpf@:gggnrﬁ )'Fﬁ'é‘*r@éi&ﬁé"dﬁtglnédcﬂspgglltg? :rhg %%H{J%Qﬁbthanol

wnffenes W BT blatk AREETuse P (Enples Sthe mogure Is ftered

[ Mvhile ot thralefh Cdlitd-Bhd tﬁéhyﬂlns'éd( Wrthni oph eny | of- thethanol. The

H Rt Rl 2ohicehBildd NS $808%Y ! Ble¥sure to give 480 mg of

20  3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide in the form of a
foam, the characteristics of which are as foliows:

Mass spectrum (El) m/z = 252 [M]", m/z = 235 [M-NHa]*
Ethyl 3-(4-aminophenyl)-1 H-pyrrolo[2,3-0]pyrid‘ine-2—carboxylate:

To a solution of 1 g of ethyl 3-bromo-1H-pyrrolo[2,3-clpyridine-2-carboxylate
25 in 100 mL of dioxane are added 773 mg of 4-aminophenylboronic acid
hydrochloride and 1.1 g of potassium fluoride in @ mL of water. The reaction
mixture is stirred under an argon atmosphere for 15 minutes. 425 mg of
tetrakis(triphenylphosphine)palladium(0) and 630 pL of triethylamine are
added. The reaction mixture is stirred for 17 hours at reflux. After treating with
30 carbon black and then filtering through Celite®, the filtrate is concentrated




To a solution of 1 g of ethyl 3-brono-1

H pyrrol o] 2, 3-c] pyri di ne-2-carboxylate 25 in 100 nL

of di oxane are added 773 ng of 4-am nophenyl boronic

acid hydrochloride and 1.1 g of potassiumfluoride in

9 nL of water. The reaction mxture is stirred under

an V408000 ht4#d8phere for 15 nmi n®es. 425 ng of PCT/EP2006/000925
tetraki s(tri phenyl phosphi ne) pal | adi um(0) and 630 L of
triethylam ne are added. The reaction mxture is

st iunded rédlrcetﬂprbgsu@ El'hefr@fsidUé is ?ﬁhﬁéd by ¢I§§h %rdhéfb Sphy on a

CaerBﬁ_E? ;ﬁgﬁg‘?ﬁ;g@ rzélg ﬂl‘Mg'Egh ure 0 d)chloromethane

Pcmaﬁaoma/ 8009 2icetomitde r(@OIEEd Ipy evsiums). THBOO esmgluef ethyl

P i = E@‘bh%éyf)&afﬁ%y%h‘f%?t'ﬁg‘?@sﬁﬁﬁ LoaBorifle’ e Sotained, the

5di eha ticarnd whigleareas folloves:acet onitril e (90/5/5 by
volune). 600 ng of ethyl 3-(4-am nophenyl)-1

H RYagsd fctrufn OB I Y 2 289 [RA]C, %&oxnhsgm-ggq+obt ai ned,

the 5 characteristics of which are ows:. Mass

S B ey L raps 2 s myidid 2esbealglsey | bt To a

solution of 2.24 g of ethyl 1
H- pyr aosaption-af] By di néeﬁhyj at !Hq)wtcdtb[é 3-olpytidihen- cafboxylate in

5
gzﬁlsé:nﬁ‘nli‘?udfpgrgﬂﬁg %rﬁﬁa\éd&edrep@% m% QQIU%W?L ﬁé?j gt of, pyridinium
10 ThiriQramdde Bn3@imd: of pynidinehahb's. |TheecBa‘C<Ban Teixtuans than stirred for
t enpeR@irdr &t Ian térHBelfa@@*eofh %he 78GionaBA Jopen é/r\fétsi}?éh %déé?ued with

ensi _on i's

e sus
Thgoaté‘glulocf Ifgco EJM@%%[%%@GW% It redanEhQ iestilting solid is
dr wadhed vath/waterrmw&mraﬂné@@: alvéﬁlum ebestEdWDC. 1.97 g of ethyl

oot R M2 B e (R o Boflifed,  the

15focm@rmterwussoépémhamqsfqnomz =269 [M+, mz = 189
[MBr]", mz = 144 [MCEt]+ Ethyl 1

H di T Tabay +8

paﬁ?é;s(%l@umbgﬁﬁgf? F)c’:fgta %ﬁﬁﬂﬁargedyﬂ%[ﬁng} m?%cl%%‘% OEt”
sph f which is then made inert with a

st Exnyhn BEP ko Sl groaspoxaiss g of et hy

3-(3-nitro-4-pyridyl)-2-oxopropionate in 72 niL of

abm gt ef et(]%npblladiuﬂdd@d:haﬂ'dml r&rac thamyede hHto mah San!utb@rave the

S bESAbIERE of Wi HordPbchiNEn i BSERH B Sl Kloluton o
20 Oe$ it ef( ethyl 3(Baitto-Uepyaridyl)-2-oxopopidnaie enl 7@nderof rabdoiigd ethanol
Prigssdicd. ok Q¥ESidH hibidh €Gheh %tirred for 3 hours at 20°C under a
pressure of 2 bar of hydrogen. The mixture is then filtered through Celite®.
The filtrate is concentrated under reduced pressure and oven-dried at 40°C to
give 4 g of ethyl 1H-pyrrolo[2,3-cjpyridine-2-carboxylate, the characteristics of

25  which are as follows:

Mass specfrum (El) m/z = 190 [M*], m/z = 144 [M-OE{]"
Ethyl 3-(3-nitro-4-pyridyl)-2-oxopropionate:

To a solution of 930 mg of sodium in 50 mL of absolute ethanol are rapidly
added 26 mL of diethyl oxalate. The reaction medium is stirred for 15 minutes
30 at 20°C. A solution of 3.8 g of 4-methyl-3-nitropyridine in 50 mL of absolute



give 4 g of ethyl 1 :

H pyrrol o] 2, 3-c] pyri di ne- 2-car boxyl ate, the

characteristics of 25 which are as follows: Mass

spectrum (El) mlz = 190 [M+], mlz = 144 [MOEt] +

Et hyl 3-(3-nitro-4-pyridyl)-2-oxopropionate: To a

solvépizg /6¥45980 ny of sodium i ?l50 nL of absol BEE/EP2006/000925
et hanol are.rapidly added 26 niL of diethyl oxal ate.

The reaction nediumis stirred for 15 mnutes 30 at
20@thahnd d$ dhewaddbd Ar8pwisef odermetiik - Bhoirb&oidH hEdNem is stirred

i bsal 006/,114520 21 o

PCITeAITs B8 JeMeBrdlire T 08 RaIor 01, 20°G, anditasn gopcentrated
1 Wbder rethusedepressune. iTbdirasidus isttakgmenlp irf 800 4nlhofiethyhtther and
" SRS Tl P 4800 TS5 e g e

concentrate pressure.

5 t alibaregh washedowith wetee ang|drigdhendermepcuune at #0PE doagive 6.2 g of

10 3. (4- ami nophenyl ) - 1H pyrrol o[ 2, 3-¢]P

15

20

25

Thetig® BL(@-ﬁi&o%-b?lfi@ﬂ)-Eidx%p@piHHaféf habhd W fbﬂgm{ﬁdﬁ aracteristics:

acid and then 5 [tTered, washed with water

un vacuum at_40C t o, gi 6.2 g of ethyl

3- -%’?i?&e&?r&'nb%'i)ﬁn%)“-%g%lﬁaropi onat e havi ng the
followi ng characteristics: Mss spectrum (El) mz =
23Ex@ampletadplde[3z{2-Methoxy-5-methyiphenyl)ureido]phenyl}-
3- 4L Ferl b rivei. 3 B lE rei do] phenyl }- 1
Hgﬁ égﬁfgf"ﬂ? gmr@glﬁﬁie-@éhggﬁ}ﬁ%% de 100N HN4 O
ONHZ 4,'"N"~H 15 To a solution gf 100 ng of

ridine-
2-carboxamde in 5 nL of tetrahydn—pf are added
dropw se 54.4 pL of 2-methoxy-5- fet Rylphenyl
i socyanate. The reaction m xtur s stirvyed for 16
hours at room tenperature un anoargon at nosphere
and t hen

N

=
P CONH,

A\
N
H

To a solution of 100 mg of 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-
2-carboxamide in 5 mL of tetrahydrofuran are added dropwise 54.4 ul of
2-methoxy-5-methyiphenyl isocyanate. The reaction mixture is stirred for
16 hours at room temperature under an argon atmosphere and then
concentrated under reduced pressure. The residue obtained is stirred for
30 minutes in 2 mL of dichloromethane. The suspended solid is filtered off,
washed with water and drained by suction. After drying under vacuum, at
40°C, 40 mg of  3-{4-[3-(2-methoxy-5-methyiphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide are obtained, the characteristics of
which are as follows:

IR (KBr), 3458; 3331; 1664; 1595; 1537; 1315; 1285; 1213; 1135; 1033 ¢cm""’

TH NMR: 2.24 (s, 3H); 3.86 (s, 3H); 6.75 (broad d, J = 8.5 Hz, 1H); from 6.85
to 6.95 (m, 2H); 7.43 (broad d, J = 8.5 Hz, 2H); 7.46 (d, J = 5.5 Hz, 1H): 7.58




20 concentrated under reduced pressure. The residue

obtained is stirred for 30 mnutes in 2 nL of

di chl oronmet hane. The suspended solid is filtered off,

washed with water and drai ned by suction. After drying

under vacuu at  40C, 40 ng of

3- (MORA0G'P14¥E0hoxy- 5- net hyl phe@?l ) ur ei do] phenyPET/EP2006/000925
1H pyrrol o[ 2, 3-c] pyri di ne- 2- car boxam de are obt ai ned,

the characteristics of 25 which are as follows: IR

( KBbpoad3d 28 B8HZ, 2Hp6%. 731(3395ad1;53m) 8@25(brda?d3§ 191 16 (d J=

11%5 f‘%?gg'&cgéij Héi\lﬁﬁ% Zﬁﬂ; @W%ggg?H ; 1?6 daroad s, 1H).

(m 2H); 7.43 (broad d, J = 8.5 Hz, 2H); 7.46 (d, J =
5. Masgs, sgadirunt (Bi: mmg@aﬁlumazo 22 PCT/ EP2006/ 000925

~(broad d, J = 8.5 Hz, 2H); 7.73 (broad s, 1 H); 8.02

10

(b - 16 (d, J = 5.5 Hz, 1H: 822 (s, 1
M%ﬂ%%p?ﬂ“ﬁﬂ% 9.44 (broad s, 1 H: 12.1 (broad s,

FlJm al %e&;{;"g} @2ophenyl)ureido]pMeLyH?| ting

3- {IH«bS%rrbBo[QtG-& Wiﬁh#ﬁ%hﬁbdﬁ&miw}ﬁﬂudmacetate
f

H pyrrol o[ 2, 3-c| pyri di ne- 2- car boxam de
trifluoroacetate. H H N/ N40 CIH Oly1 CF3 10 N/
CONH2 N H To a solution of
3- (4-am nophenyl)-1 H-pyrrol 0[2N3\<c] pyridj ne
2-carboxamde in 5 nL of tetdr@furan are added

Ao S

dropwi se 45.2 .L of 3-chlor@éphgnyl isogyanate. The
reaction mxture is stirred Ne¥ 16 hourg at 15 room
tenperature under an argeq afnospher éiCandCEhen
concentrated under redutced]|prs NS, The residue
obtained is stirred foN@&minutes i'n 2 nL of

di chl or omet hane. The suspend8d solid is filtered off,
washed with water and drained by suction. The final
purification is perfornmed by preparative LM to

g' TS a“s%ﬁftsoﬂr BE ”900‘ NG of 28 YMB-AhofRény PHIrRllo[2, 3-clpyridine-
arboxamide ln 5 mL of tetrahydrofuran are added dropwise 45.2 pL of
3-chlorophenyl isocyanate. The reaction mixture is stirred for 16 hours at
room temperature under an argon atmosphere and then concentrated under
reduced pressure. The residue obtained is stirred for 30 minutes in 2 mL of
dichloromethane. The suspended solid is filtered off, washed with. water and
drained by suction. The final purification is performed by preparative LC/MS
to give, after drying under vacuum at 40°C, 70 mg of 3-{4-[3-(3-chloro-
_phenyljureido]phenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide in the form of
the trifluoroacetate salt, the characteristics of which are as follows:

&

IR (KBr): 3390; 1672; 1592; 1537; 1483; 1203; 1138; 836; 722 cm’”’

TH NMR: 7.03 (m, 1H); from 7.26 to 7.34 (m, 2H); from 7.42 to 7.52 (m
3H); 7.63 (broad d, J = 8.5 Hz, 2H); 7.74 (broad s, 1H); 7.97 (d, J = 6.0 Hz,
. 1H); 8.06 (broad s, 1H); 8.31 (d, J = 6.0 Hz, 1H); 9.03 (broad s, 2H); 9.13
(s, 1H); 13.35 (broad m, 1H), .

Mass spectrum (ES*): m/z = 406 [MH']
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phenyl ) ur ei do] phenyl } - 1H pyrrol o[ 2, 3-c] pyri di ne-2-carb

oxam de in the formof the trifluoroacetate salt, the
characteristics of which are as follows: IR (KBr):

3390; 1672; 1592; 1537; 1483; 1203; 1138; 836; 722
cmWO2006(M#520. 03 (m 1H): from37.26 to 7.34 (PET/ERR006/000925
from7.42 to 7.52 (m 3H); 7.63 (broad d, J = 8.5 Hz,

2H); 7.74 (broad s, 1 H; 7.97 (d, J = 6.0 Hz, 25 .

11Meltmﬁsurﬂmms 1H; 8.31 (d J =6.0H, 1H;
9.03 (broad s, 9.13 (s, 13 35(broad m 1
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C Bkapypitreld[2,3-c]pyridine-2-carboxamide trifluoroacetate
3-{4-[3-(3-Chl oro-4-fl uorophenyl)ureidg] phenyl}- 1
H pyrrol o[ 2, 3-c] pyri di ne- 2- carboxa-m F
trifluoroacetate N-_Q F HS;N HO C F3
ONH2 4, &8N H To a solution of rTgofCl

‘53-(4-am' nophenyl )-1 H pyrrol gf2 3 pyridine 10
2-carboxamde in 5 nL of tet drofurap are added
dropwi se 46.2 p.L of 3-chlorg=4-fl uor ophenyl
i socyanate. The reactiop xfure is & rr@éd for 16
hours at room tenperatute camiar gon at nosphere
and then concentrated "Usée Nreduce pressure. The
residue obtained is stirred for 30 minutes in 2 nL of
di chl oronet hane. The suspended solid is filtered off,
15 washed with water and drained by suction. The final

. SIUTI'bf eég??g?uag: gggmd@hﬁg&@f/ %}(4%2@@%13@9{)%1% A?E:;c]pyrldlne-
3. R BRIk iy 5wl pLiRtEINERGITRN AredsiathergRwise 46.2 L of
: H- pyohlarbet-Ausrophenyi dsoeyanate.artiox argadtion N mikieiré oism stirred  for
tNeg ol U9 986 Abfmpithiure t 0FaSD AL gbhS HufidsHere and then
concentrated under reduced pressure. The residue obtained is stirred for
30 minutes in 2 mL of dichloromethane. The suspended solid is filtered off,
15 washed with water and drained by suction. The final purification is performed
by preparative LC/MS to give, after drying under vacuum at 40°C, 105 mg of
3~{4-[3-(3-chloro-4-fluorophenyljureido]phenyl}-1H-pyrrolo[2,3-c]pyridine-
2-carboxamide in the form of the trifluoroacetate salt, the characteristics of
which are as follows:

20 IR (KBr): 3452; 1673; 1601; 1544; 1500; 1208; 1143; 836; 803; 722 cm””’

TH NMR: From 7.32 to 7.38 (m, 2H), from 7.44 to 7.54 (m, 3H); 7.64 (broad d,
J = 8.5 Hz, 2H); 7.84 (broad d, J = 7.5 Hz, 1H); 8.01 (d, J = 6.0 Hz, 1H); 8.09
(broad s, 1H); 8.32 (d, J = 6.0 Hz, 1H); 9.10 (broad s, 2H); 9.16 (s, 1H); 134
(broad m, 1H).

25  Mass spectrum (ES’). m/z = 424 [MH"]

Melting point: 214°C
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which are as follows: 20 I R (KBr): 3452; 1673; 1601;
1544; 1500; 1208; 1143; 836; 803; 722 cm1 1 H NWR
From7.32 to 7.38(m 2H); from7.44 to 7.54 (m 3H);
764(broadd J 8.5 Hz, 2H); 7.84 (broad d, J =
%@8 1(d J =6.0 H, 1 H,; 8.09 br oad
vgopp%/y 0 = 6.0 Hz, 24H): 9.10 (bro E/EP2006/000925
2H) 9.16 (s, 1H); 13.4 (broad m 1 H). 25 Mass
spectrum (ES+) mz = 424 [ MH] Ml ti ng poi nt: 214C
A R RIBIOS e AShemINiitigofohenyl}-

b A AL b L e

trrquoroacetateF NH NOO HOAF CF3 ONH2 5

4,0~~N H To a solution of 100
3-(4- amnophenyl)-ll—l—pyrrolo[Z in
2-carboxam de in 5 niL of tetrahry of ura are added

dropwi se 48.3 p.L of 10 2-fl udro-8-nethyl phenyl

i socyanate. The reaction m m is stirred for 16
hours at room tenperature untes/ an ar gogf at nosphere

and then concentrated. reducedg, epur e. The :
resi due obtained is stif 3 OﬁmlmnutesranrLof
di chl or onet hane. The subperndgd Solid is filtered of f,
washed with water and drai ned by suction. The final
purification is performed 15 by preparative LC/I\/IS to
give, after drying under vacuum at 40C, 36

3- {2- p3sphutionuef o780 nwgh pf paéﬁ;anyrupeha@glbrhblrmrrol@[2 3-c]pyridine-
H pydarBb®ariidd- il BYMLIbN €etrahydrofuran are added dropwise 48.3 ul of

2-fluora-5-methylphenyl isocyanate. The reaction mixture is stirred for
16 hours at room temperature under an argon atmosphere and then
concentrated. under reduced pressure. The residue obtained is stirred for
30 minutes in 2 mL of dichloromethane. The suspended solid is filtered off,
washed with water and drained by suction. The final purification is performed
by preparative LC/MS to give, after drying under vacuum at 40°C, 36 mg of
3~{4-[3-(2-fluoro-5-methylphenyljureido]phenyl}-1H-pyrrolof2,3-c]pyridine-
2-carboxamide in the form of the trifluoroacetate salt, the characteristics of
which are as follows:

IR (KBr): 3452; 1675; 1603; 1544; 1314; 1202; 1144; 836; 805; 722 cm™’

TH NMR: 2.29 (s, 3H); 6.82 (m, 1H); 7.12 (dd, J = 8.5 and 11.5 Hz, 1H); from
7.46 to 7.51 (m, 3H); 7.62 (broad d, J = 8.5 Hz, 2H); from 7.97 to 8.03 (m,
2H); 8.08 (broad s, 1H); 8.32 (d, J =6.5 Hz, 1H); 8.54 (broad d, J = 2.5 Hz,
1H); 9.15 (s, 1H); 9.25 (s, 1H); 13.4 (broad m, 1H)

Mass spectrum (ES*): m/z = 404 [MH"]
Melting point: 222°C

Example 6: 3-[4-(3-m-Tolylureido)phenyi]-1 'H-pyrrolo[2,3-c]pyridine-
2-carboxamide trifluoroacetate
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tetrahydrofuran are addg

2-carboxamde in the formof the trifluoroacetate

salt, the characteristics of which are as follows: IR
(KBr): 3452; 1675; 1603; 1544; 1314; 1202; 1144; 836;

805; 722 cm1 20 1H NWR 2.29 (s, 3H); 6.82 (m 1H);

7.12 (d J = 8.5 and 115Hz 1H); from 7.46 to 7.51
(mw@&ﬁ)%”ﬂ@o(broad d, J = 8.25Hz, 2H); from BCUER2006/000925
8.03 (m 2H); 808(broads 1 H,; 832 (d, J =6.5

Hz, 1 H; 8.54 (broad d, J = 2.5 Hz, 1 H); 9.15 (s, 1

H; 9.25 (s, 1 H; 13.4 (broad m 1 hss spectrum

(ESt): mz =404 [MH] 25 l\/bltlngn i 222C Exanpl e

6:
M’é%rolo 2,3-c]pyridin
2006/ 114520 25

3-[4-(3-m Tol yl urei do) phenyl ] -1
e- 2-carboxanide trifluoroace

i socyanate. The reacti ofn# Nure is'stirred for 16
hours at room 10 tenperatureHunder an argon atnosphere
and then concentrated under reduced pressure. The

~residue obtained is stirred for 30 mnutes in 2 nL of
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di chl or onet hane. The suspended solidis filtered off,

88 SIHELR" 199 g, 990 DU I0 B b7 oo
gi ¢ecarbexarpidgr if ﬁgm!l-nafertew rﬁﬁvaan fve, adapdrgrepwise 47.8 ub of

3- Erﬂ-tc(lﬁ &b&?arﬁé’tb)"'ﬁﬁeelréﬂo\,ﬁmﬁﬁmklmé is stired for 16 hours at room
i ne-2- the form

yri 0
th m'??ra%r@rowg%gt%@ eArgeNt a%mﬁépﬁwgr é@@eﬂl%‘?l‘é@@ﬂtrated under
whreducadeprasshial. | Thes residid KBtaine@4)8tirrd 6 99: 3m5ﬁiﬁutes in 2 mL of

153@&@39%’&&&5(38%538%&%}39%1% %gléi ﬁrz?lltefeéb 'f‘rl R e@twﬁlj water and

draiped byrguction. The final purification is performed by preparative LC/MS

to give, after drying under vacuum at 40°C, 40 mg of 3-[4-(3-m-

tolylureido)phenyl]-1H-pyrrolof2,3-c]pyridine-2-carboxamide in the form of the
trifluoroacetate salt, the characteristics of which are as follows:

IR (KBr): 3408; 1699; 1595; 1526; 1203 1138; 834; 797; 724 cm”’

TH NMR: 2.29 (s. 3H); 6.81 (broad d, J = 7.5 Hz, 1H); 7.17 (t, = 7.5 Hz, 1H);
7.25 (broad d, J = 7.5 Hz, 1H); 7.32 (broad s, 1H); 7.44 (broad s, 1H); 7.47
(broad d, J = 8.5 Hz, 2H); 7.62 (broad d, J = 8.5 Hz, 2H); 7.96 (broad m, 1H);
8.06 (broad s, 1H); 8.30 (d, J = 6.0 Hz, 1H); 8.67 (s, 1H); 886(s 1H); 9.12 (s,
1H); 13.3 (broad m, 1H).

Mass spectrum (ES*): m/z = 386 [MH*]

Example 7: 3-{4-[3~(2-Fiuoro-5-trifluoromethylphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide



7.25 (broad d, J 7.5 Hz, 1 H); 7.32 (broad s, 1 H);

7.44 (broad s, 1 H); 7.47 20 (broad d, J = 8.5 Hz,

2H); 7.62 (broad d, J = 8.5 Hz, 2H); 7.96 (broad m 1

H; 8.06 (broad s, 1 H; 8.30 (d, J =6.0 Hz, 1 H);

8.67 és 1 g); 8.86 (s, 1 H,; 9.12 (s 1 H,; 13.3
(bM6R008/1 14529 Mass spectrum @6S+): mz = 386PCHEBR006/000925
Exanpl e 7:
3-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl)urei do] pheny

l'}- 25 1 Hpyrrol o[ 2,3-b] pyridi ne-2-car bpxam de

W)2006/ 114520 26 PCT/ EP2006/ 000925 F B F HIN N4 F

NH2 N H O To a solution of 130
3- (4-am nophenyl)-1 H pyrrolof 2, i di ne-
2-carboxamde in 5 nL of tetr rofdfan are added
dropwi se 85 L of 2-fluoro-5-(tri®l Goronet hyl) phenyl

i socyanate. The reaction m}j e is then 5 stirred for
16 hours at roomtenperature der an argon at nosphere
and then concentrated ynder reduced pressure. The
resi due obtained is Bt :
silica (eluent: 9/1 akcbhlgronmet hane/ net hanol by

vol une). The fractions @ontmrnrﬂg t he expected
product are concentrated under reduced pressure. 237

31
(318 aoebitien, &) 139 onet /)1 PréRminapeRd)- pRaRYTglol2.3-blpyridine-
|+ Bycarbbxdrgide- b By mldiofetetzhydrdforammiate afcbdoldrcapwsd 85 ulL of
I Nt a t LC
2Rt SR AP | dsod et 108, B Shuflre 15 en
5 148tred 390-161R0ws atl 1POMeMperptUBRINGEr0B) (Argomdtmosphere and
H) 0 i
the?r %gr{déﬁgat]ed: r?n@erarr@dﬁe:@d Hélses]s%r\’% 'l7he4 1és,guel75%t§|ned is
(bF'afé’a“%I grp 98‘ 5 1@ 2H); PRSI 550fto Sl
m dithidrométihe! ettishal byvoiu®el. The fractibns Sor&&r(u% Wéiexpected
product are concentrated under reduced pressure. 237 mg of 3-{4-[3-
10 (2-ﬂuoro-5—trifluoromethy|phenyl)ureido]phenyl}-1H-pyrrolo[2,3-b]pyridine-
2-carboxamide are obtained in the form of a white solid, the characteristics of
which are as follows:

IR (KBr): 1659; 1623; 1542; 1443; 1339; 1316; 1119 cm™

TH NMR: 7.08 (broad m, 1H); 7.14 (dd, J = 5.0 and 8.0 Hz, 1H); 7.40 (m, 1H);

15 7.46 (broad d, J = 8.5 Hz, 2H); 7.51 (m, 1H); 7.57 (broad d, J = 8.5 Hz, 2H);
from 7.55 to 7.60 (masked m, 1H); 7.92 (broad d, J = 8.0 Hz, 1H); 8.38 (broad
d, J = 5.0 Hz, 1H); 8.64 (broad d, J = 7.5 Hz, 1H); 9.01 (broad s, 1H); 9.36
(broad s, 1H); 12.1 (broad s, 1H).

Mass spectrum (ES*): m/z = 458 [M+H"]
20 Melting point: 232°C (Kofler).
3-(4-Aminophenyl)-1H-pyrrolo[2, 3-b]pyridine-2-carboxamide:

To a soluton of 260 mg of methyl 3-(4-aminophenyl)-1H-
pyrrolo[2,3-b]pyridine-2-carboxylate in 30 mL of a 7N solution of ammonia in
methanol are added 5 mL of 22% agueous ammonia solution. The reaction




d, J 50Hz, | H; 8.64 (broad d, J = 7.5 Hz, 1H);
901(br oad s, 1H); 9.36 (broad s, 1 H); 12.1 (broad
s, 1 H. Mss spectrum (ES+): mlz = 458 [ MrH+] 20

Mel ting point: 232C (Kofler). 3-(4-Am nophenyl)-1

Hp rroI 052 3- b] pyri di ne- 2- car boxam de: To a sol ution

of WEB0He 1 A5 20t hyl 3-(4-ani no@enyl)-1 H PCT/EP2006/000925
pyrrol o[ 2, 3-b] pyridi ne-2-carboxylate in 30 nL of a 7N
solution of anmmonia in nethanol are added 5 nL of 22%

aqwg%t%?%ggggen @nﬁgggbrczm PED% frﬁéltﬁthéelﬁﬁglt‘é@ﬁ%a%(%@?@B bar) and

m X e.ls ,
C e ORGPl odeh: rskiesr Brestide; T raside obtained s
combeomatogeaphedier oeducad prekswie. dhe rsificalue (eluent:  9/1

(e omthalghiIRa0d BRI The Tt TRy %sﬁ{ﬂw the expected

5frﬁ>€<t>¢Léﬁ’ﬁs amlnt goncenfrated ewpder ededugeddyressure. 140 mg of
COG eH F?eIrH b§uRes 37 THRE-2-d4BoRbmMe are obtained in

wﬁr‘ &6 Qa W'PV\HWM the: ahayactaristies gf whish anerasifalipws:

the form of a pale yellow solid, the characteristics
of Médiimdnpeing #80°Col | ows: Melting point: 139C Met hyl
3- (4-am nophenyl)-1 '

|s+o u‘%tﬁgk@%%ag‘wéﬂﬁLﬁéﬁ%[a% H pyrlglnej‘ﬁ) carQDoxylate

3- brono- 1Hpyrrol o] 2, 3- b] ptyrldl ne- 2-carboxylate in 50
10 n Tef & o$QJléﬁ|@" aftl 864mg obf npethyhoB-bromaatidepyrmlof2, 31b]pyridine-

of 2. cﬂa@a&w@@hﬁrﬁd mr%me’i‘l‘é' %&sdfn%ﬁ r%tl‘%%oﬁﬁpe 9dded".08 g of

riet react.i mxture |I's

ot ArABHoRHRRTbAN deie KURGRINRIAS Rod 959 Flrok Sisthylamine. The
ngreﬁctlbatma&tmm Isr thelnestrrgah omaBr rae.) 8 dnaélmwépWere %08 18 minutes.

o b R TGRS e S B, 75 EREl i orce,

15 re@(ﬁﬁ grofnsodiumecarbopaty aed 7.5rm8 obdistilled watel axe successively
Af b8fed. *Fh@r:‘e’é%toﬁ %Bﬁ% g‘elshrtrsé Fbr éﬁlﬁwfs b} r@ﬂ&x | ﬁfter filtering

concentrat ed er re press

putreyghy %llte@ dhe fdatenis @gﬂ@mt;atad laniercE@stﬂedt pre;sure The
Wl td%n@éﬂsxéwﬁf%d 9 c@leWd c%ﬁﬁzﬁb&r Sy Si’llegeélﬁﬂﬁg With3a mixture

ryof o pactle) £ FrcRToans: bE3y bt HOMPRIoAGH G o methy
20 t hié-(4-fanmrmpher&tyl ¢ H-prrlof2, @b]ﬂﬁ@lrfélafc”a%@iylétbl &8 cﬂftalned in the
L o o

tho?rtﬁ &' y&f‘ow gollc:o e ¢ racter?stf% hlé‘u are as follows:
Melting point: 236°C
Methyl 3-bromo-1H-pyrrolo[2,3-b]pyridine-2-carboxylate:

To a solution of 32 g of methyl 1H-pyrroio[2,3-b]pyridine-2-carboxylate

25 hydrochloride in 165 mL of pyridine is added dropwise, at 0°C under an argon
atmosphere, a solution of 5.04 g of pyridinium tribromide in 35 mL of pyridine.
The reaction mixture is then stirred at 0°C, and then poured onto a mixture of
250 g of crushed ice and 750 ml of distilled water. The suspension is filtered
and the solid is washed with twice 25 mL. of distilled water and then dried in

30 the open air. 0.87 g of methyl 3-bromo-1H-pyrrolof2,3-b]pyridine-

' 2-carboxylate is obtained in the form of a beige-coloured solid, the
characteristics of which are as follows:




Met hyl 3-brono-1

H pyrrol o] 2, 3- b] pyri di ne- 2-carboxyl ate: To a sol ution

of 3.2 g of nethyl 1

H pyrrol o[ 2, 3-b] pyri di ne-2-carboxyl ate 25

hydrochl oride in 165 nL of pyridine is added dropw se,

at WO2000dbF453A argon at nospher8, a sol uti on oPCHEPR0GE/000925
of pyridiniumtribromde in 35 nL of pyridine. The

reaction mxture is then stirred at 0C, and then

pommspgc@mm (ESHUREz &f 25@2f+*j0f crushed ice and 750
of distilled water. The suspen5| onis f| I tered -and

e R oo R PPy iias -l Ryafasigng?

met hyl 3-bronp-1 H pyrrol of 2, 3-b] pyri di ne
2- d&r baxsodution sobbéaigedfi 1H-pyrrdlof2Bdf)pyridine-2-carboxylic  acid

ar ESSHBIEEIR 58, Bhoph reBaRGE bl GRePlisiopa. of thiony

5 Ma&BloEig @thrrgﬁn'( temperapre. Thegeattignmixtvea isythen stirred for 5 hours
H gy rrb@ﬂnofénﬁel’@hﬂér ifdNBreA- 66k dngied inderreahitad ifgssure. The

To i 0| e |ge§]|§§ipﬁ.ma’5¢g B égr’Bbx‘ifl ethylb ether and then dried under
hydacuugrhoat d@°Cn 229 gerofomem}!haH%yrﬂ@[%@-dﬁ@rﬂt@ﬂcﬁﬁboxylate
n enper.at ur.
S IR ool 0 58 9 P IR TRAGP'SAIE: il s usea
10 t enpenoskfindform—ia thée &lloydng step at ed under reduced
pressure. The residue obtained is triturated in 50 nL

gf 1Htpyﬂrolatiﬂgrb]?wbiﬁa@ﬂc%bﬁﬁic_Uélﬂ&fhydi/c%wraeat 40C.
ar E%?f'a'ﬁ 5%3@?& B0 P3P cof S &t Thimatkiea - evaminin 75 mi
|1 soﬁ&mhydrousl(ﬂ' Pflﬁrmrhr fadded afropwiset 183 fral | ofvMangl .6MeBolution of
L K T DS AR SRS SN SR 1y, 20,1 mos
15 of Oflcﬁqﬂ;& kst aﬂde@irbﬂm/sohutlne The 7Bixtdre isfthem @lldweddo return to
n- bu%ﬁ? rﬁ? EP‘HU'(H A iS thel? Cﬁ"’?éﬁtré’t & uﬁ%? P%dl}de%g)r%sure 8.4 g of

Lumi'n hexane ers

ni RAubvbieagoliqoare mt@lnsd | WiipR msxtuct clar dia,sel\@.de imd§gd mL of
t Otettﬂaﬁyaﬂifutarp nThighgolGtish Usecodlel RN —abPOVWesd t35 MREL UsNa 1.5M

; eﬁ‘ijt’ﬁ &Zg@ﬁg@h%ﬁ n gg@}nes gtrh ¥ coagga ngrgﬁ;@%e“?\?ter stlrnng for
20 obﬁ@unmadtesm <10°@, @dug tof lumgs $)$Qlakcﬁ©b are éaaemto tihe solutlon The
A ULl 3 W Ko HAabre il recir
ar@bdueen ismdblen phwpdi into 56 nelr oft dnstlileftg water 2:@0&91 to 0°C. The
M R4 dr’i‘i;fura?'no%1 Ahporofed OFPEInAbr FREHEES Fels@idefh Oresidual

t he so ution
aqueous solution is diluted with 150 mL of distilled water, washed twice with

25 100 mL of dichloromethane, acidified to pH 1 by adding 30 mL of aqueous 5N
hydrochloric acid solution, and then concentrated under reduced pressure.
10.01 g of a pasty solid are obtained, which is recrystallized from 50 mL of
methanol. The solid obtained is treated with a mixture of 50 mL of 7N
hydrochloric isopropanol and 50 mL of isopropyl ether. After drying in air,

30 571g of 1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid hydrochloride are
obtained in the form of a cream-coloured solid.

Mass spectrum (El): m/z = 162 [M"]



m xture is then allowed to return to roomtenperature,

and this reaction mxture is then poured into 50 niL

of distilled water cooled to OC. The tetrahydrofuran

i s evaporated of f under reduced pressure. The residua
aqueous solution is diluted with 150 nL of distilled
wateP200EHB30t wi ce with 25 10@9nL of di chl or oRETARRE06/000925
acidified to pH 1 by adding 30 nL of aqueous 5N

hydrochl oric acid solution, and then concentrated
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?ﬁé\%&qH RO ?PS?HE’E‘EX%& CArPOXANIIL i th a nmixture

of 50 nL of 7N hydrochloric isopropaFnoI and 50 nL of
i sopropyl ether. After drying in air, \30g5.71 ¢ of 1
H-pyrrol o[ 2, 3-b] pyri di ne- 2- carboxyl|c ar d
hydrochloride are obtained in the f
cream col oured solid. Mass spect ]
[M W2006/ 114520 29 PCT/ EP20
3-{4-[3-(2-Fluoro-5-trifluoray
l}- 7-oxy-1 H pyrrol o[ 2, 3-bj i di ne-2-carboxam de F F
FH HN- N FNH2 OHOTg sol ution, maintained
at 0C, of 50 ng of 3-{4-[3-¢2-f|yoro-
5-trifluoronethyl phen ) BH%nyl} 1

H pyrrol o[ 2, 3-b] pyri di®g~"3 oxam de in 2 nL of

chl oroformis added dropgwi g€ 0.31 nL of a 0.7M

sol uti on of neta-chl oroperbenzoic acid in chloroform
The solution is stirred at OC for 4 hours and then at

25 Exanple 8:
et h§1 phenyl ) ur ei do] pheny

rodm tanpelutibnr e nfaintalrfedhoat s0°Cheof e60t img cffl >G -£3-(2-fluoro-
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ob ﬁaﬁwﬁl@idﬁdﬁh%dnlt &f eblagpfomaisnaddsed dmmMIBerQ)%trhlarm a 0.7M
angoit:iem of Fledd-dhibrab&rbef@oadd inchibréBih2The $8iWion is stirred at

0°C for 4 hours and then at room temperature for 16 hours. The reaction
mixture is diluted with 3 mL of dichloromethane and filtered through a No. 4
sinter funnel, and the solid obtained is washed twice with 3 mlL of
dichioromethane and then dried in air. 40 mg of 3-{4-[3-(2-fluoro-
S-friflucromethylphenyf)ureido]phenyl}-7-oxy-1H-pyrrolo[2, 3-b]pyridine-
2-carboxamide are obtained in the form of a pale yellow solid, the
characteristics of which are as foliows:

IR (KBr): 3352; 1671; 1609; 1545; 1442: 1340:; 1315; 1239; 1119; 1069 and
885 cm’!

TH NMR: 7.16 (m, 1H); from 7.35 to 7.58 (m, 7H); 7.63 (broad m, 1H); 7.77
(broad m, 1H); 8.31 (broad d, J = 6.0 Hz, 1H); 8.65 (broad d, J = 8.5 Hz, 1H);
8.94 (broad s, 1H); 9.29 (s, 1H); from 12.5 to 13.2 (very broad m, 1H).

Mass spectrum (ES*): m/z = 474 [M+H"]

Melting point: 220°C (K&fler).



5-trifluoronethyl phenyl)ureido] phenyl }-7-oxy-1

H pyrrol o] 2, 3-b] pyri di ne- 2-carboxam de are obtained -

in the formof a pale yellow solid, ‘the

characteristics of which are as follows: 15 IR (KBr):

3352; 1671; 1609; 1545; 1442; 1340; 1315; 1239; 1119;
108903006/ 1 B820cm -1 1H NVR 7. B8 (m 1 H): fr oRCT/ER2006/000925
to 7.58 (m 7H); 7.63 (broad m 11-1); 7.77 (broad m

1 H,; 8.31 (broad d, J =.6.0 Hz, 1 H); 8.65 (broad d,

J Ex@anpldz, 91 |‘B~'{4-[8-(24Flﬁbi'6pﬁeﬁylﬁl)wid3@3%3&?4H1 frolo[2,3-b]-

fr 3.2 (very broad m Mass spectrum
(E%Wffﬁ“?'zt'gar Lf(ﬂnl(\%% ] Melting point: 220C (Kofler).

W2006/ 114520 38,_RCT/ EP2006/ 000925 Exanple 9:
3-{4-[3-(2-Fl Hoy nyI ) ur ei do] phenyl }-1
3Np]

H pyrrol of gyri di ne-2-carboxamide F NN \ O

O N H NHZ ¢67%6_ng of solid beige-coloured

3-{4-[ 3- f1 Udr ophenyl ) urei do] phenyl }-1 H 5
pyrrolo b] pyri di ne- 2- car boxam de are prepared as
descri be Exanple 7 starting with

3-(4 ' anyl ) -1

H | - b] pyri di ne- 2- car boxam de and :
2- fyetroghenyy], i socyanate. Melting point = 268.7C
(Buchi) HMmass Spectrum (ES+): [M+ H + = 390 10

5 pe ﬁj 36,25 Bl corgtite B 3TP.1% (& Ruoraphenyiirsidolpheny-1H-
5 - pPYrrelel. drivlyridinard,earbexawmide areprapared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
2-fluorophenyl isocyanate.
Melting point = 268.7°C (Blchi)
Mass spectrum (ES™): [M + HJ* = 390
Retention time (min): 3.71

Example 10: 3-{4-[3-(2-Methoxyphenyl)ureido]phenyl}-1H-pyrrolo[2,3-b]-
pyridine-2-carboxamide

/
C
H@
H’g
N .
o}
o}
DS
p _
N H NH,

83.6 mg of solid beige-coloured 3-{4-[3-(2-methoxyphenyl)ureido]phenyl}-1H-
-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
2-methoxyphenyl isocyanate.

Melting point: 227.1°C (BUchi)

Mass spectrum (ES™): [M + H]" = 402

Retention time (min): 3.77
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NO ONNNH N2 15 83.6 ng of solid beige-col oured
3-{4-[3-(2-net hoxyphenyl ) ur ei do] phenyl }-1 H

pyrrol o[ 2, 3-b] pyri di ne-2-car boxam de are prepared as
described in Exanple 7 starting with

3- é\? Sm nol%henyl )-1

H BYPLeYSE 24530b] pyri di ne- 2- car Bdxani de and PCT/EP2006/000925
2- met hoxyphenyl isocyanate. Melting point: 227.1 C

(Buchi) 20 Mass spectrum (ES+): [M+ H + = 402

Re Earatmple 11:n3-{4+B+#-Trifl f&rdﬁ&ﬂ@@hﬂéﬁﬁ#@r&do}phenylm H-pyrrolo-

phenyl ) urei do] phenyl }-1

i ne-2-carboxamide F NH\ FF

0 olid white

3-{4-[3-(4- iyl t Ayl phenyl ) ur ei do] phenyl }1 H 5

pyrrol of 2, -bfﬁp ri di ne-2-carboxam de are prepared as

i anple 7 starting with

enyl ) -1 o '

3-b] pyri di ne- 2- car boxam de and

ronet hyl phenyl isocyanate. Melting point:

“2SrtBuchid Mass spectrum (ES+): [M+ H + = 440 10

fen;,' 0 Ive (mn): 4.24 Exanple 12:

(ANT3-H2- cer o- 5-tri f1 uor onet hyl phenyl ) ur ei do] pheny

[}-_1 H pyrrol o[|_2, 3- b'l pyri di ne- 2- car boxani de. Cl
776 mg of solid white ~ 3-{4-[3-(4-trifluromethylphenyljureido]phenyl}1H-
pyrrolo[z,3-b]pyridine-2—carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrroio[2,3-b]pyridine-2-carboxamide and
4-trifluoromethylphenyl isocyanate.
Melting point: 296.2°C (Blchi)
Mass spectrum (ES™); [M + H]* = 440

Retention time (min): 4.24

H pyrrol o- [2, 3-
OO NHNHZ H.

Example 12: 3-{4-[3-(2-ChIoro-5-trif|uoromethylphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide.
o]

H
o]

N NH,

D=4
b

40.56 mg of solid white 3-{4-[3-(2-chloro-5-triflucromethylphenyl)ureido]-

phenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described

in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-

carboxamide and 2-chloro-5-trifluoromethylphenyl isocyanate. '

Melting point: 188.3°C (Blichi)

Mass spectrum (ES™): [M + H]" = 474

Retention time {min): 4.51
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F JoF F \ O NNNH2 15 40.56 ng of solid white
3-{4-[3-(2-chloro-5-trifluoronethyl phenyl)ureido] -
phenyl }-1 H pyrrol o[ 2, 3-b] pyri di ne-2-carboxam de are
prepared as described in Exanple 7 starting with

(\’@ am no henyl )-1 H pyrrol o[ 2, 3-b] pyri di ne- 2-
car @%9@5&! S8d 2-chl or o- 5-t ri f32uor onet hyl phenBCT/EP2006/000925
i socyanate. Melting point: 188.3C (Buchi) 20 Mass
spectrum (ES+): [M+ H+ = 474 Retention tinme (mn):
4.51 WD2006/ 114520 32 PCT/ EP2006/000925 Exanple 13:

3-&4-13-(2- uar hen i d hen

'} Expmibls 131 opafsppetiepbaitofanetiabenybfelfoipheny-
N NH+p@rrol®|2,3bjpiridings2warbbxamide. whi t e
3-(4-[3-(2-fluoro-3Ftrifluoromnethyl phenyl)ureido] pheny

[}- 1 Hpyrrol o[ 2, 3- bkpYyri di ne- 2- car boxani de are

prepared as descriwbed i'n Exanple 7 starting with

3- (4-am nophenyl ) - hpyrrol of 2, 3-b] pyri di ne- 2-

car boxam de anZkl| 2 oro-3-trifluoronethyl phenyl

i socyanate. HMelti ng point: 265.4C (Buchi) 10 Mass
spectrum(E+) C{M+ H + = 458 Retention tinme (mn):

N N NH,

79 mg of solid white 3-{4-[3-(2-fluoro-3-trifluoromethylphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in
Example 7 starting with 3-(4-aminopheny!)-1H-pyrrolo]2,3-b}pyridine-2-
carboxamide and 2-fluoro-3-trifluoromethylphenyl isocyanate.

Meiting point: 265.4°C (Blchi)

Mass spectrum (ES*): [M + H[" = 458

Retention time (min): 4.24

Example 14: 3-{4-[3-(4- FIuoro-3-tr|ﬂuoromethylphenyl)urerdo]phenyl}
1H-pyrro|o[2 3-b]pyridine-2-carboxamide.

H F
N
o

F

O
|\\
o

N NH,

N
H
76.5 mg of solid brown 3-{4-[3-(4-fluoro-3-trifluoromethylphenyljureido]-
phenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described
in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide and 4-fluoro-3-trifluoromethylphenyl isocyanate.

Melting point: 234.7°C (Blichi)



1 Hpyrrol o[ 2, 3-b] pyridine-2-carboxamde. F HNFF

OF ONHNH 15 76.5 ng of solid brown

3-{4-[3-(4-fluoro-3-trifluoronethyl phenyl)ureido]-

phenyl } - 1Hpyrrol o[ 2, 3- b] pyri di ne- 2- car boxani de are

prepared as described in Exanple 7 starting with
OAMGbIeAYI ) - 1 H pyrrol o] 333-b] pyri di ne- 2BCT/EP2006/000925

carboxam de and 4-fluoro-3-trifluoronethyl phenyl

i socyanate. 20 Nblting poi nt: 234.7C (Buchi)

wwmwmygdgﬁﬁmhagsﬁ EPRPO54680925 Mass spectrum

B%?%tg%tlme (if: ﬁ Retention tine (mn): 4.22
3-{4-[3-(3-Fluoro-5-trifluoronethyl phenyl)ureido] pheny

'} Ex%rr&ﬁ@' p.y#\]r OEQh%ﬁg’(abl}l%rrli%nﬂ'mﬁo@gﬁgwgﬁyﬁureldg]phenyl}-
5 be|1 blepyaoin[2ettb]pyridine-2-carboxamide
3-{4-[3-(3-fluoro-5%-trifluoronethyl phenyl) -

H pyrrol of 2, 3Hblip di ne- 2- car boxam de are prepared as
descri bed i ppt® 7 _starting with :

3- (4- FEFFbyrroio[ 2,3-b] 10

pyri di ne oxamFde and

3-fluorg prifluoronethyl phenyl isocyanate. Melting
poi nt : 5 C (BO chi) Mass spectrum (ES+): [M+ H +

=4 ténbiontima(m’n): 4.42
N N NH,

78.1 mg of solid beige-coloured 3-{4-[3-(3-fluoro-5-triflucromethylphenyl)-

ureidojphenyl}-1H-pyrrolo[2,3-b)pyridine-2-carboxamide are prepared as

described in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolof2,3-bj-
10 pyridine-2-carboxamide and 3-fluoro-5-trifluoromethylphenyl isocyanate.

Melting point: 257.5 °C (Blichi)

Mass spectrum (ES™): [M + H]" = 458

Retention time (min): 4.42

15 Example 16: 3{4-[3- (4-Tr|ﬂuoromethoxyphenyl)ureldo]phenyl} 1H-
pyrrolo[2,3-b]pyridine-2-carboxamide.

IZ/

S

NH,




15 Exanple 16: 3-{4-[3-(4-Trifl

uor onet hoxyphenyl ) ur ei do] phenyl }-1 H

pyrrol o[ 2, 3-b] pyri di ne-2-carboxamde. HF N\ / O N
O O N\ NNHZ H W2006/114520 34 PCT/ EP2006/ 000925

92.3 n&of br own powder ed
3- MORGG UA5ED | uor omet hoxyphedl ) ur ei do] phenyPGT/EP2006/000925
H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de are prepared as :

described in Exanple 7 starting with
3- 62:amgnobbren boﬂtdél‘e!WB-f{tN[B{ thﬁﬂlhdr@métﬁd)mh%nyl)ureid%]phenyl}

T R T N
J3r Bxamplel5d  Btarting | OMIﬂ‘II 1Be(4- mmr)oph@n@ra 1EBk-@mi'bE)[Z‘B bipyridine-2-
Eértjr‘Jo?}‘IE“F"ﬁ‘”'% rﬂeg 8%&%&@@%@8‘@&&@6 01\ ON&
alfing poinfy QCWD of solid beige-col oured
3 M%rro%lrfg‘[%trﬂmj{)E@t PWWPW%?L? g?r% ggegyl(a} ré ared as
i X
e Retemic he (miy .28 "° bree

, Example 17: 3-{4- [3 (3,4~ Dlmethoxyphenyl)ureldo]phenyi} -1 H-pyrrolo-
10 [2,3-b]pyridine-2-carboxamide

O/
' o
H@' N
H
A
o
0
B
P ;
N H NHz

79 mg of solid beige-coloured 3-{4-[3-(3,4-dimethoxyphenyljureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in
Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide and 3,4-dimethoxyphenyl isocyanate.

Melting point: 223.7°C (Blichi) |

Mass spectrum (ES™): [M + H]" = 432

Retention time (min): 3.27

Example 18: 3-{4-[3-(2,5-Dimethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-
b]pyridine-2-carboxamide




Exanple 7 starting with 3-(4-am nophenyl)-1
H pyrrol o] 2, 3-b] pyri di ne-2- 15 car boxam de and 3;
4- di met hoxyphenyl isocyanate. Melting point: 223.7C
(BUChI) Mass spectrum (ESt): [M+ H + = 432 Retention
% 27 20 Exanpl e 18:

{\MO&@OQ/ 1@2@ nmet hy| phenyl ) ur &Sdo] phenyl } -1 PCT/EP2006/000925
H- pyrrol o[ 2, 3- b] pyri di ne-2-carboxan de W?2006/ 114520
35 PCT/ EP2006/ 000925 H N O ONHNH 75.9 ng of
solid white
3-{4-[3-(2,5-dine
pyrrol o[ 2, 3-b]

phenyl ) ur ei do] phenyl }-1 H
e- 2- car boxamni de are prepared as

described i 7 starting with

3-(4-am nop I) 1

H pyrrolo 3- b‘?pyrl di ne- 2- car boxam de and 5

2, 5-di net phenyl isocyanate. Melting point: 308.8C
(Buchi) spectrum (ES+): [M+ H + = 400 Retention
time (mMn 3.90 10 Exanple 19:

3-{ S bPhoxyphenyl ) ur ei do] phenyl }- 1Hpyrrol o[ 2, 3

5

10

15

20

ne-2-ca rboxamide N N, O% O N N NH2
55 soNHd bei ge-col oured
3- - met hoxyphenyl ) ur ei do] phenyl }-1 H

pY76¢8 ofi 3.b] pagicc warté1gaa{4agac$ms¢m@tr@|mﬁmuaéidaﬁuhenyl} 1H-
SRR i lebANE e dporariis bl Bt andesciibed iy ramle 7

i détaihmig vathBt(Hearp siophehyl)<détpamaloé?, BWpymmgemacarbnxamlde and
306, 22&irkdingiphbnyl isocyanate.

Melting point: 308.8°C (Buchi)
Mass spectrum (ES™): [M + HJ* = 400
Retention time (min): 3.80

Example 19: 3-{43 (3—Methoxyphenyl)ureldo]phenyl} 1H-pyrro|o[2 3-b]-
pyridine-2-carboxamide

H
N"&O /0

0

B
N H NH, ‘

95.5 mg of solid beige-coloured 3-{4-[3-(3-methoxyphenyi)ureido]phenyi}-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
3-methoxyphenyl isocyanate.
Melting point: 306.2°C (Blchi)
Mass spectrum (ES™): [M + H]" = 402
Retention time (min): 3.39
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(mn): 3.39 20 W2006/ 114520 36 PCT/ EP2006/ 000925
Exanpl e 20:
3 {4 [3-(3-Trifluoronethyl phenyl)ureido] phenyl }-1
rroIo B£§ 3- b] pyri di ne-2-carboxamde HF NF OF
szl 28 g of solid whit¥é PCT/EP2006/000925
3 {4-[3-(3-trifluoromethyl phenyl)ureido] phenyl}-1 H 5
pyrrol o[ 2, 3-b] pyri di ne-2- car boxam de are prepared as

defES(dnbpl@ 20 AqBLE-TrifleéAsrhi i/ IphéRyl)ureido]phenyl}- -1H-pyrrolo-
éé’r?’aﬁpaf@jﬁe% %}?’gq%aﬁ’é‘df car boxam de and

3 trlfluoromstWI pfrenyl i socyanate. Melting point:
263. 6C (Buchi) M pectrum (ES'): [M+ H' :440 10
Retentlontu.me(m' 395 Exanpl e 21:

V

3-{4-[3-(3, 1 get hyg-phenyl ) ur ei do] phenyl }-1

H pyrrol g 3- ] pyri @i ne-2-carboxanide N NO O NH
NH2 15 @r- of solid white

3-{4-[ 3- (\3=4- di et hyl phenyl ) ur ei do] phenyl }-1 H

pyr i di ne- 2- car boxam de are prepared as
= anple 7 starting with

P
H pyiN ol ¢ 2, SN%%pyrl di ne- 2- car boxam de and
3, 4-di et hyi phenyl isocyanate. Melting point: 274.7C
( BOBH )mgooﬁmlds pévter 4 [%(Q-trlf[mremelyhylphe:ttyd))urendo]phenyl} 1H-

pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
3-triflucromethylphenyl isocyanate.

Melting point: 263.6°C (Blichi)

Mass spectrum (ES™): [M + H]* = 440

Retention time {min): 3.95

Example 21: 3-{4-[3~3, 4-D|methylphenyl)ureldo]phenyl} -1H-pyrrolo[2,3-
blpyridine-2-carboxamide

SO

o}
B
N ” NH,

45.2 mg of solid white 3-{4-[3-(34-dimethylphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
3,4-dimethyiphenyl isocyanate.

Melting point: 274.7°C (Biichi)

Mass spectrum (ES™): [M + H]" = 400
‘Retention time (min): 3.75



Retention time (mn): 3.75 W?2006/ 114520 37

PCT/ EP2006/ 000925 Exanpl e 22:

3-{4-[ 3-(2- Met hoxy- 5- net hyl phenyl ) ur ei do] phenyl }-1 H

pyrrol o[2 3-b] pyridine-2-carboxamide. 0O NZ NO O NN
n? of solid beige-col oured

' 3 {VX{OP@OQt hoxy- 5- met hyl phedyl Yurei do] - 5 pReRBPZ006/000925

H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de are prepared as

described in Exanple 7 starting with

3- Exampleophepy! ) 31{41-?}(2 -Meth3xy-5aneyryipheayBureido]phenyl}-1H-
carqlgﬁ 5 rre.t yI phenyl i socyanate.
ﬁc@%?rﬂa]pyg ss spectrum (ES+): [M

+ H + = 416 10 Retentlon tlne (mn): 3.76 Exanple 23:

3-[4-(3-mTol yI : do)phenyl] 1H pyrrol o[ 2, 3-b] pyridin
e-2- car boxam g e HN-~0 0 NNNH 15 62.5 ny
of solid be red

3-[4-(3-mt ureld)phenyl] 1 Hpyrrol o[ 2, 3-

b] pyri di ne-/2- c& boxani de are prepared as described in
arting wth 3-(4-am nophenyl)-1

3-b] pyri di ne- 2- car boxam de and mtol yl

I socyanat g. I\/leltl ng point: 266C (Buchi) 20 Mss

[M+ H+ = 386 W2006/ 114520 38

44.9 mg of solid beige-coloured 3-{4-[3-(2-methoxy-5-methyiphenylureido]-
phenyl}-1H-pyrrolof2,3-b]pyridine-2-carboxamide are prepared as described
in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide and 2-methoxy-5-methylphenyl isocyanate.

Melting point: 327.7°C (Blchi)

Mass spectrum (ES™): [M + HJ" = 416

Retention time (min): 3.76

Example 23: 3-[4«(3-m-Tolylureido)phenyl]-tH-pyrrolo[2,3-b]pyridine-2-
carboxamide

D=4
N H NH,

62.5 mg of solid beige-coloured 3-[4-(3-m-tolylureido)phenyl]-1H-pyrrolo[2,3-
b]pyridine-2-carboxamide are prepared as described in Example 7 starting
with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and m- tolyl
“isocyanate.

Melting point: 266°C (Biichi)
Mass spectrum (ES™): [M + H]* = 386
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Retention time (mn): 3.60 Exanple 24:

3-{4-[3-(4-Fl uorophenyl)ureido] phenyl }-1

H pyrrol o[ 2, 3-b] - pyridi ne-2-carboxamide N\ F N O
ONNNH 5 49.7 ng of solid beige-col oured

3-{4- hS 4-f1 uor ophenyl ) ur ei do] phenyl }- 1H

py WY BEBF1 BB Ppyri di ne- 2- car box&ni de are prepaP@E/Eai’§006/000925
described in Exanple 7 starting with

3- (4-am nophenyl)-1

H Reteotior] 8me-(Aip) 3.6 ne- 2- car boxam de and

4-fl uorophenyl isocyanate. 10 Melting point: 299.9C

(Buchi) Mass ‘spectrum (ES+) [M+ H += 390 Retention

ti E(amme) 2@ 43-{@&{ar(gHeudBophenyl)ureidolphenyl}-1H-pyrrolo[2,3-b]-

3- phenyl]-1H pyrrol o[ 2, 3-b] pyridin
gﬂ" 82°¢ oeﬂéir#a% N'O ONH N 68.4 ng of solid

belge col our eg B- p-tol yl urei do) phenyl ]-1

H pyrrol o[ 2, 3N i di ne-2-car boxam de are prepared

as descri bgd4n Exanple 7 starting wth
3- (4- ami ngpher§l) -1

W
%)

3-b] pyri di ne- 2-car boxam de and p-tolyl 20
[ socyanat Mel ting point: 293C (Buchi) Mass spectrum
: +E|]+:386 Retention time (mn): 3.58

N N NH,

49.7 mg of solid beige-coloured 3-{4-[3-(4-fluorophenylureido]phenyl}-1H-
pyrrolof2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
4-fluorophenyl isocyanate.

Melting point: 298.9°C (Blchi)

Mass spectrum (ES*): [M + H]" = 390

Retention time (min): 3.45

Example 25: 3-[4-(3-p-TonIureido)phenyI]-1H-pyrrolo[2,3-b]pyridine-z-'

carboxamide

N
H
oy

' Q
| n
—

N ﬁ NH,

68.4 mg of solid beige-coloured 3-[4-(3-p-tolylureido)phenyl]-1H-pyrrolo[2,3-
b]pyridine-2-carboxamide are prepared as described in Example 7 starting
~with  3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and p-tolyl
isocyanate. '

Meiting point: 293°C (Blichi)

Mass spectrum (ES™): [M + H]* = 386

Retention time (min); 3.58
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W2006/ 114520 39 PCT/ EP2006/ 000925 Exanpl e 26: _
3-{4-[3-(4-Methyl -3-trifluoronethyl phenyl)urei do] pheny

[}- 1 Hpyrrol o[ 2, 3-b] pyri di ne-2-carboxanide N Jo F F
ONHNH2 5 47.1 ng of solid white _
3-&%- &3-(514- net hyl - 3-tri fl uoronet hyl phenyl ) urei do]r-
phe¥PR06114580r 1 ol o[ 2, 3- b] pyri dne- 2- car boxani BETAPE006/000925
prepared as described in Exanple 7 starting with

3- (4-am nophenyl )-1 Hpyrrol o[ 2, 3-b] pyri di ne- 2-

car boxam de and 4-nethyl -3-trifl uoronethyl phenyl

S fe. Yy it . .10 Mass . spectru .
(EERP" 200" SA e B ety Risidoram st heavilreidolphenyl)-
Exdhppyrrato[2,3-b]pyridine-2-carboxamide

3-{4-[3-(4-Di fl uorgeet hoxyphenyl ) urei do] phenyl }-1 H

pyrrol o[ 2, 3- b] pyri -carboxamde N\ O/F NH _-\ F

OO NHNH . ' ng of solid white

3-{4-[3-(4- cﬁ} or onet hexkphenyl ) ur ei do] phenyl }-1 H

pyrrol o[ 2, 3/b] py¥i di rFeF 2-carboxam de are prepared as

descri bed;TmyExanple 7 starting with

3-(4-am
i.de and A3~¢

Mel t Lug poi nt:~283. 5C ( BUchi Mass spectrum (ES+):

47.1 mg of solid white 3-{4-[3-(4-methyl-3-trifilucromethylphenyl)ureido]-
phenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described
in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide and 4-methyl-3-trifluoromethylphenyl isocyanate. :
Melting point; 285°C

Mass spectrum (ES™): [M + H]* = 454

Retention time (min): 4.10

Example 27: 3-{4-[3-(4-Difluoromethoxyphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide

Nataod

0
I\\
/

N H NH,

47.5 mg of solid white 3-{4-[3-(4-difluoromethoxyphenyi)ureido]phenyl}-1H-
pyrrolof2,3-b]pyridine-2-carboxamide are prepared as described in Example 7
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxamide and
4-difluoromethoxyphenyl isocyanate.

Melting point: 283.5°C (Biichi)

Mass spectrum (ES™): [M+H]" = 438



~ phenyl }- H-pﬂ :
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Exanpl e 28:

3-{4-[3-(3, 5- D net hoxyphenyl ) ur ei do] phenyl } - 1H pyrrolo
- [2,3-b] pyridi ne-2-carboxanide o- N\ N ONH NHZ
5 59. 2 ng of solid beige-col oured

B’é (;(53 5- di met hoxyphenyl ) ur ei do] phenyl }- 1
H- 8 [4530b] pyri di ne- 2- car #éxani de are pr eR@F&P2866/000925

described in Exanple 7 starting with

3- (4-ami nophenyl)-1 H pyrrol o[ 2, 3-b] pyri di ne- 2-
caﬁmmmrdmr(ﬁqiﬁ);@-_@d, nmet hoxyphenyl isocyanate. 10
Melting point: 266.5C (Buchi) Mass spectrum (ES+): [M
+ H+ = 432 Retention tine (mn): 3.45 Exanple 29:

3 Exandples- 28 oBe{43[3t-(I3|,5-IDimthBk§mhahﬂl)wéldbmHBHWMFb‘pyrrolo-

Pﬁ‘ﬂ*@ﬂﬁf‘%ﬂﬁ@[@%ﬁ ridi ne-2-carboxam de F

114520 41 PCT/EP2006/000925
29 8 nmg of solid Mt e
3-{4-[3- (4 chl or tr|fIuoronethylphenyl)ureldo]
[ 2, 3-b] pyri di ne-2-carboxam de are
prepared ag in Exarrple?starting W th
3- (4-am nophe I) 1 pyrrol o[ 2, 3-b] pyri di ne- 2-
g8 _and 4-chloro-3-trifluoromnethyl phenyl

I socyand 5 Melting point: 311.1 C (Buchi)

58.2 mg of solid beige-coloured 3-{4-[3-(3,5-dimethoxyphenyljureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in
Example 7 starting with 3-(4—aminophenyl)-1H-pyrr_olo[z,3-b]pyridine-2-
carboxamide and 3,5-dimethoxyphenyl isocyanate.

Melting point: 266.5°C (Blichi)

Mass spectrum (ES™): [M + H] = 432

Retention time (min): 3.45

Example 29: 3~{4-[3+(4-Chloro-3-trifluoromethyiphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide
F

F
F

~Cl

N
o st o

A/
IZ/

NH



Mass spectrum (ES+): [M+ H + = 474 Retention tine

(mn): 4.22 Exanple 30:

3-{4-[3-(2,5-D net hoxyphenyl ) ur ei do] phenyl } -1

H pyrrolo- 10 [2, 3-b] pyri di ne-2-carboxam de 0 N\ ‘

N~0 O NHNHZ 33.1 ng of yellow Iyophilizate

3- (MORBIG/D14528i met hoxyphenyl ) urddi do] phenyl }- 1PCT/EP2006/000925

H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de are prepared as

described in Exanple 7 starting with _

3- @8-&nmp pbe Nyl 1whi_t@y6:]{ﬂll-[3£ tawlllsﬂqosl’criﬂhd”rég%thﬂl henyl)ureido]-

car -di net.ho n L socyanat e, SS ,

< o BLBPI el b b NG 2R B amdy BHE taparet 38 desaribed

4307 - Exdmpld) (7- )starlege mtitho8-(4-amirjophenyl)3t H-pyadIdER Srplberidine-2-

315a3sdhArdi3a GRHEL e L) -

o Comobntide ST LRbROARMHLA R pRE i sdcyanate.
5%@%@5@9@@@2203 11‘!%@@21006/ 000925 FN N\ N~O0 O

N Nd¥dZs - it igrtlyaphi i zate

3-%$37§§®|%%Eg%| )]Ur ei do] phenyl }-1 H

py 'gion UnE1(BYRK di4e- 2- car boxami de are prepared as

described in Exanple 7 starting with

s GRS D36 pliaita (2,5 Dimethaxyahenilusidolphenyl)-1H-pyrrolo-
10 B-Fil,acb]wridim-z-wrbmmide Mass spectrum
LC- Ms- DAD- ELSD:O/ 390(+) _ (MHH) (+); .

R

Q
o /

D4
N H NH,
33.1 mg of yellow lyophilizate 3-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as described in
Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-blpyridine-2-
15 carboxamide and 2,5-dimethoxyphenyl isocyanate.
Mass spectrum: LC-MS-DAD-ELSD: 432 (+) = (M + H)(+);
430 (-) = (M = H)(-)
Retention time (min): 3.53

20 Example 31: 3-{4-[3-(3-Fluorophenyl)ureido]phenyl}ﬂH-pyrrolo[2,3-b]-
pyridine-2-carboxamide.




388(-) _ (MH(-) Retention tinme (mn): 3.55 10
Exanpl e 32:
3-{4-[3-(2-Met hoxy-5-trifluoromethyl phenyl)ureido] phen

yl'}- 1 Hpyrrol o[ 2, 3-b] pyridi ne-2-carboxanmide F F F

10

15

3-{4

NQO ONHNHz 50 ng of solid beige-col oured

3- (MOR80G/D14820hoxy- 5-t ri f | uor orft hyl phenyl ) - PCT/EP2006/000925
urei do] phenyl }-1

H pyrrol o] 2, 3-b] pyri di ne- 2-car boxam de are prepared as
15 described in BE{anple 7 starting with :

3-(4-am nopheny H pyrrol o[ 2,3

b] pyri di ne- 2-jpabakam de and -

2- met hoxy- B=Hri fTUor onet hyl pheny! isocyanate. Melting
poi nt: 221/ C ©EKofl er-sublimation) Mass spectrum

LC- M5-D SD: 470(+) _ (MeH)(+) 468(-) _ (MH(-)
20 W20 14520 43 PCT/ EP2006/ 000925 Exanpl e 33:

-[ 3-f2- Acetyl ami no-5-trifl uoronet hyl phenyl ) urei do]
pyrrol o[ 2, 3-c] pyri di ne-2- car boxam de

31.5 mg of white lyophilizate 3-{4-[3-(3-fluorophenyl)ureido]phenyl}-1H-
pyrrolof2,3-b]pyridine-2-carboxamide are prepared as described in Exampie 7
starting with 3-(4—am‘inophenyl)-1H-pyrrolo[z,3-b]pyridine-2-carboxamide and
3-fluorophenyl isocyanate. | '
Mass spectrum LC-MS-DAD-ELSD: 390(+) = (M+H)(+);

388(-) = (M-H)(-)
Retention time (min): 3.55

Example 32: 3-{4-[3-(2-Methoxy-5-trifluoromethylphenyl)ureidojphenyl}-
1H-pyrroio[2,3-b}pyridine~-2-carboxamide
F

F
F

H
N
MO d

D

N H NH,
50 mg of solid beige-coloured 3-{4-[3-(2-methoxy-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide are prepared as
described in Example 7 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-
blpyridine-2-carboxamide and 2-methoxy-5-trifluoromethylphenyl isocyanate.
Melting point: 221°C (Kéfler-sublimation)
Mass spectrum LC-MS-DAD-ELSD: 470(+) = (M+H)(+)
468(-) = (M-H)(-)
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CN/ HNHZ 12 ng of solid yellow

3-{4-[3-(2-acetyl am no-5-trifluoronethyl phenyl)- 5

urei do] phenyl }-1

H pyrrol o[ 2, 3-c] pyri di ne- 2- car boxamn de

trifluoroacetate are prepared as described in Exanple

1 R0yl 4620n 3- (4- ami nopheny3) -1 H PCT/EP2006/000925
pyrrol o[ 2, 3-c] pyri di ne- 2- car boxam de and

2-acetylam no-5-trifluoronethyl- phenyl isocyanate.

NBESca‘iﬂﬁI%t r 38 ( E%*i%-gi {4 Ac@lilamlﬂgk-tﬂﬁu&%rﬁ@iﬁﬁﬁh&h?ﬁureldo]
Wﬁ(gﬁWﬁ‘g@gﬁeﬂﬂmeﬁ?owmmwfmﬁweﬁsms-

-c] pyridi ne-2-cgrboxamde N\ 'NOO ONNHH z 15
25 nmg of solid yelldw
3-{4-[3-(2-ngt
H-pyrrolo[ig- ]
as descri i nJExanple 1 starting with
3- (4- am ng heﬂyl AH- pyrrol o 2, 3-c] pyri di ne- 2- car boxam
i de and met hgkyphenyl isocyanate. Melting point:
216C(K r) 20 Nﬁ;ﬁ\spectrum(ESﬂ: [M+ H + = 402

a

06 WD2006/ 114520 44

Exanpl e 35:
3- “- N(2- ] fl uoronet hyl phenyl ) ur ei do] phenyl }-1 H

-pyrrolof"ZSC]pyrldl ne-2-carboxamde. F bF F NNO

12 mg of solid yellow 3-{4-[3-(2-acetylamino-5-triflucromethyiphenyl)-
ureido]phenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide trifluoroacetate are
prepared as described in Example 1 starting with 3-(4-aminophenyl)-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide and 2-acetylamino-5-triflucromethyl-
phenyl isocyanate. ‘

Mass spectrum (ES*); [M + H]* = 497

Retention time (min): 2.63

Example 34: 3-{43-(2-Methoxyphenyl)ureido]phenyl}-1 H-pyrrolo[z 3-
¢]pyridine-2-carboxamide

H
N—\(O 'S

N

N # N N,

25 mg of solid yellow 3-{4-[3-(2-methoxyphenyl)ureido]phenyl}-1H-pyrrolo[2,3-
C|pyridine-2-carboxamide are prepared as described in Example 1 starting
with  3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and  2-
methoxyphenyl isocyanate. ' |

Melting point: 216°C (Kdéfler)

Mass spectrum (ES™): [M + H]" = 402

Retention time (min): 3.06 '



"N HNH 15 77 ng Fo
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\ O NONNH 80 ng of solid yellow
3-{4-[3-(2-trifluoronethyl phenyl)ureido] phenyl}-1 H 5
pyrrol o] 2, 3-c] pyri di ne-2-car boxam de are prepared as
descri bed in Exanpl el starting with
4- am nophenyl )
H- PLeva] 5300] pyrl di ne- 2- car Bdxani de and PCT/EP2006/000925
2-trifluoronethyl phenyl isocyanate. Melting point:
228C (Kofler) Mass spectrum (ES+): [M+ H+ = 440 10

RetEx@mple tlTpls?(mopg ﬂb-fﬁﬂﬁla)kﬁ?%mo:]phﬁggl)ureudo]phenyu1H-
roﬁ-"afhﬁsfé?'alayr' ge"‘za'g’ag‘ﬂ Wi de F B F K|o \ 0 |

solid yellow

jor gnet hyl phenyl ) ur ei do] phenyl }-1 H
he- 2- car boxam de are prepared as
1l starting with

3-{4-[3-(3-tri
pyrrol o[ 2, 3-c] pyr}
described in ue

) -

3- (4-am nople
H-pyrrol o[ 2,°3-€pyri di ne- 2- car boxam de and
3-triflu t hyl phenyl isocyanate. Melting point:
B- 545) W)2006/ 114520 45 PCT/ EP2006/ 000925

Mass spectxtem (ES+): [M+ H + = 440 Retention tine

. 3.48 Exanple 37: '
4- Flzaor ophenyl ) ur ei do] phenyl }-1
H pyr Lelg c]- 5 pyridine-2-carboxamde N\ N

80 mg of solid ysllow 3-{4-[3-(2-trifiucromethylphenyljureidolphenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1

starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3- c]pyrldlne-z-carboxamlde and

2-trifluoromethylphenyl isocyanate.

Melting point: 228°C (Kofler)

Mass spectrum (ES™): [M + H]* = 440

Retention time (min): 3.17

Example 36: 3-{4-[3-(3-Triﬂuoromethylphenyl)ureido]phenyl}-1H-pyrrolo-
[2,3-c]pyridine-2-carboxamide

F
F

Y
N
H;&
N
0

0

|
N NH,

TR
Z N
H ,
77 mg of solid yeliow 3-{4-[3-(3-triftuoromethyiphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
3-trifluoromethylphenyl isocyanate.
Melting point: 256°C (Biichi B-545)
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O ON\ HNHZ 73 ng of solid yellow
3-{4-[3-(4-fluorophenyl)ureido] phenyl}-1
H pyrrol o[ 2, 3- c]pyridi ne-2-carboxani de are prepared
as described in Exanple | starting wth
4- am nophenyl ) -1 H-pyrrol of 2, 3-c] pyri di ne- 2- car boxam
i d QRB0&(114530f | uor ophenyl i sodpanate. Melti ngPEBEP2006/000925
271 C (Buchi B-545) WMass spectrum (ES+): [M+ H + =
390 Retention tinme (mn): 2.93 15 Exanpl e 38:

3- Maéﬁs;ﬂébtrtrngsb)Fwaih}”:phaoyl)urel do] phenyl }-1
rro%) &12 i!%édlne carboxamide F NN\ F F
r}\F ng of solid yellow
3 {4 [3-(4-trifluoromethyl phenyl)ureido] phenyl}-1 H

Qe e RR 3 p§ﬁ%dl§@-ﬁ2§?é$§§'?ﬁ€%ﬁ?fpﬁerﬁﬁf‘ﬁﬁdpf’i‘r‘rolotz 3c]-

3- Mf&@ﬁ@maﬂm |de

Hpyrrol o 2, 3- c] pyN dizne- 2- car boxam de and
4-trifluoronefh nyI I socyanate. Melting point:

289C W20064 1145 46 PCT/ EP2006/ 000925 Mass spectrum
(ES+H): [M 6:440 Retention time (mn): 3.48

NH,,

73 mg of solid yellow 3-{4-[3-(4-fluorophenyl)ureido]phenyl}-1H-pyrrolo[2,3-
c]pyridine-2-carboxamide are prepared as described in Example 1 starting
with  3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and  4-
fluorophenyl isocyanate.

Melting point: 271°C (Blichi B-545)

Mass spectrum (ES™): [M + HJ* = 390

Retention time (min): 2.93

Example 38: 3-{4-[3-(4-Trifluoromethyiphenyl)ureido]phenyl}-1H-pyrrolo-

[2,3-c]pyridine-2-carboxamide
F

L

X
o ZTL

O

N
N/N
H

NH,

91 mg of solid yellow 3-{4-[3-(4-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl}-1H-pyrrolo[2,3-clpyridine-2-carboxamide and
4-triftuoromethyliphenyl isocyanate.

- Melting point: 289°C



0 NNNH 76 ng of solid yellow
3-[4-(3-p-tolylureido)phenyl]-1

. Hpyrrol o[ 2,3-c] pyridine-2- carboxam de are prepared
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15

20

as described in Exanple 1 starting with 3-(4-
am henyl )= 1 Hpyrrolo[2, 3-c]pyridine-2-carboxam d
aWéEQQﬁr)h‘%ﬁgocyanate 10 Mel¥i ng poi nt: 277@?@?8996/000925
B-545) Mass spectrum (ES+): [M+ H + = 386 Retention
time (mn): 3.13 Exanple 40:
3 Mads3spebirdn (ED)SM ~ H]vodddret hyl phenyl ) ur ei do] pheny
r [ c] pyridi ne-2-carboxamde F F F

Re&?reﬂoﬁﬁ% (hﬂltlfﬁz}-f?&los ng of ‘solid yellow
3 {4-[3-(4-chloro-3-trifluoronethyl phenyl)ureido] - :
Pheempld @y wﬁ
prep red a;h %}es%:fh'gﬁﬁ ¥°ﬁ| e,ﬁblg mf?y-'f' rti gmvﬁ?hiia&fpyrldmez
3- CAIReXBRNYI ) - 1H pyrrol o[ 2 3-c] pyridine-2- 20
car boxam de and A Loro-3-trifluoronethyl phenyl
| socyanat e. I\/ﬁ poi nt: 228C (Buchi B-545) Mass
spect rum ( ESH [M+ H+ = 474 W2006/ 114520 47
00 825 Retentl on time (mn): 3.64 Exanple

r|fIuoronethylphenyl)ureldo]pheny
]pyrldlne 2-carboxanmde F F F

Of—l-

NH,

76 mg of solid yellow 3-[4-(3-p-tolylureido)phenyl]-1H-pyrrolo[2, 3-c]pyridine-2-
carboxamide are prepared as described in Example 1 starting with 3-(4-
aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and p-tolyl isocyanate.
Meiting point: 277°C (Blichi B-545)

Mass spectrum (ES™): [M + H]* = 386

Retention time (min): 3.13

Example 40: 3-{4-.[3-(4-Chloro-3~triﬂuoromethylphenynureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide
F

F
F

Cl

N
H
i,

A C
N

H

B
N F# NH,

103 mg of solid yellow 3-{4-[3-(4-chioro-3-trifluoromethylphenyl)ureido]-
phenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described
in Example 1 starting with 3-(4-aminophenyl)-1 H-pyrrolo[2,3-c]pyridine-2-
carboxamide and 4-chioro-3-trifluoromethylphenyl isocyanate.

Melting point: 228°C (Biichi B-545)

Mass spectrum (ES™): [M + H]" = 474




10

15

20

3-{4-[3-(2-chloro-5-trifluoronethyl phenyl ) urei do] pheny

[}- 1 Hpyrrolof 2, 3-c] pyridi ne-2-carboxani de are

prepared as described in Exanple 1 starting with

3-(4-am nophenyl ) -1H pyrrol o[ 2, 3-c] pyri di ne- 2-

caMBReRR/ t53Rd 2- chl or o- 5-t ri 7uor onmet hyl pheBET/EP2006/000925
i socyanate. 10 Melting point: 243C (Buchi B-545) Mass
spectrum (ES+): [M+ H+ = 474 Retention tinme (mn):

3. Retémtiomlime4aiin): 3.64 :
3-{4-[3-{4-Trifluoronmet hoxyphenyl)ureido] phenyl }-1 H

15 pyrrol o[ 2, 3-c] pyridi ne-2-carboxamide HOF HF p o

H Ep@nsplentdtst 3-¢4+{3-(ReChlono-5-trifluoromethylphenyl)ureido]phenyl}-

3- {4 L 3r b fhs ol 4 L4 rei do] phenyl }-1 H
py?ﬁ#gfé@&bﬁ%ﬁ?{d@%g(&égg%%%?#%e are prepared as
described in Exanpkd& 1 starting with '
3- (4- am nophenyl L4 1F ,
H pyrrol o[ 2, 3 ci di ne- 2- car boxam de and 20
4-trifluorg hdxphenyl isocyanate. Melting point:

Npd OHNHZ 5 76 ng of solid yellow
{

276C (BuchNB-545) Mass spectrum (ES+): [M+ H + =
456 W2Q 112520 48 PCT/ EP2006/ 000925 Retention tine
(mn): 3 Exanpl e 43: -

3-{4-[3-¥&F Di f | uor onet hoxyphenyl ) ur ei do] phenyl }-1 H
Y , 3-@] pyri di ne-2-carboxamde HN\ 0O ~F HH\F

NH,

76 mg of solid yellow 3-{4-[3-(2-chloro-5-triflucromethylphenylureido]phenyl}-
1H—pyrrolo[z,3-c]pyridine—2-carboxamide are prepared as described in |
Example 1 starting  with 3-(4—aminophényl)-1H-pyrrolo[z,3-0]pyridine—2-
carboxamide and 2-chloro-5-trifluoromethylphenyl isocyanate.

Melting point; 243°C (Blichi B-545)

Mass spectrum (ES™): [M + H]" = 474

Retention time (min): 3.56

Example 42; 3-{4-[3-(4-Trifluordmethoxyphenyl)ureido]ph’enyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide -

Ntz

e Yi

L NP~
N NH,

94 mg of solid yellow 3-{4-[3-(4-trifluoromethoxyphenyljureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
4-trifiuoromethoxyphenyl isocyanate. |

Melting point: 276°C (Blichi B-545) -

Mass-spectrum (ES™): [M + H]" = 456



10

15

20 -

OO HNHZ 5 87 ng of solid yellow

3-{4-[3-(4-difl uoronmet hoxyphenyl )urei do] phenyl }-1 H
pyrrol o[ 2, 3-c] pyri di ne- 2-car boxam de are prepared as
descrrbed in Exanple 1 starting with

é& am no&henyl ) -
H PYPRHSE 4530¢] pyri di ne- 2- car B8xani de and PCT/EP2006/000925

4-di f 1 uor onet hoxyphenyl isocyanate. 10 Melting point:
257C Mass spectrum (ES+): [M+ H + = 438 Retention
t i Ret¢mtion timg.(A8n=86®| e 44:
3-{4-[3-(3, 4- D net hyl phenyl ) ur ei do] phenyl } - 1H pyrrol of
2, 3- 15 c]pyridine-2-carboxamde NN& NO O H NH2 82
Examplei d W3: 1 0\/\/3-{4-[3 -(4-Difluoromethoxyphenyljureido]phenyl}-1H-

d h [}-1 H
?ﬁgﬁfgﬁ%@? yr |ne Bégé ongOLE :Pg %Jrepared as

descrrbedrnlﬁx artrng with
3-(4-am nophe py}”ol o[ 2, 3-c] pyri di ne- 2- car boxam

ide and 2 4 di met hyl phenyl isocyanate. Melting
poi nt: 23QC (B8chi B-545) Mass spectrum (ES+): [M +
H+ =4 2006/ 114520 49 PCT/ EP2006/ 000925

Ret ent i me (min): 3.32 Exanple 45:
3- {4 [ 3- (3, 5- D| met hoxyphenyl ) ur ei do] phenyl }-1Hpyrrolo
yr' di ne-2-carboxamde o1l NH\ O

87 mg of solid yellow 3-{4-[3-(4-difluoromethoxyphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H-pyrrolo[2, 3-c]pyridine-2-carboxamide and
4-difluoromethoxyphenyl isocyanate.

Melting point: 257°C

Mass spectrum (ES*): M + H]" = 438

Retention time (min): 3.23

Example 44: 3-{4-[3-(3,4-Dimethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-
c]pyridine-2-carboxamide

O

X
o ZT

Y o
ZN N,
82 mg of solid yellow  3-{4-[3-(3,4-dimethylphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H—pyr_roio[z,3-c]pyridine-z-carquamide and
3,4-dimethylphenyl isocyanate.

Melting point: 230°C (Blichi B-545)

Mass spectrum (ES™): [M + H]" = 400

|
N
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'\ ON/ HNH 5 87 ng of solid yellow
3-{4-]3-(3, 5-di net hoxyphenyl ) urei do] phenyl }-1 H
pyrrol o] 2, 3-c] pyri di ne-2-car boxam de are prepared as
described in Exanple 1 starting with

3-(4-am nophenyl)-1 ,

H é{\j@?@ﬂ%{fg{f@oc] pyri di ne- 2- car W8xani de and PCT/EP2006/000925
3, 5-di met hoxyphenyl isocyanate. 10 Melting point: 225C
(Buchi B-545) Mass spectrum (ES+): [M+ H + = 432
ReRatémtam timegmim): 3)32 3. 07 Exanpl e 46:

3-{4-[3-(2,5-D net hyl phenyl ) urei do] phenyl }-1

H pyrrol o[ 2, 3- 15 c]pyridi ne-2-carboxanide NO OH\
NHExamplg o045:so0BH{d4~[BeBlRimethoxyphenyljureido]phenyl}-1H-pyrrolo-

3- L3¢ s ] | ) urei do] phenyl }-1

H Ez;'}?rcjpgﬁdhéj?%r%ﬁ(ﬁgﬁﬁé 2-car boxam de are prepared

as described in Exagnple 1 starting with

3- (4- am nophenyl _

H pyrrol o 2, 3Ke di ne- 2- car boxami de and 20

2, 5-di et hy_phen socyanate. Melting point: 261 C

(Buchi B-545) "o Mass /Spectrum (ES+): [M + H += 400
1820 50 PCT/ EP2006/ 000925 Retention tine

3 Exanpl e 47: '

(2- Fl uor ophenyl ) urei do] phenyl }-1 - _

H py™eptQ[ 2,,8-c] - pyridine-2-carboxamde NN< F NN

' ; H,/59Xmg of pale yellow solid

3-) 2- f Ndor ophenyl ) ur ei do] phenyl }-1 H

87 mg of solid yellow 3-{4-[3-(3,5-dimethoxyphenyljureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
3,5-dimethoxyphenyl isocyanate. |

Melting point: 225°C (Blichi B-545)

Mass spectrum (ES*): [M + H]* = 432

Retention time (min): 3.07

Example 46: 3-{4-[3-(2,5-Dimethylphenyl)ureido]phenyl}-tH-pyrrolo[2,3-
clpyridine-2-carboxamide

N
H
-4,

o

had
H 2

87 mg of solid yellow 3-{4-[3-(2,5-dimethylphenyl)ureido]phenyi}-1H-pyrrolo-

[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1

starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and

2,5-dimethylphenyl isocyanate.

Melting point: 261°C (Blichi B-545)

Mass spactrum (ES™): [M + H]" = 400
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pyrrol o[ 2, 3-c] pyri di ne- 2-car boxam de are prepared as
described in Exanple 1 starting with

3- (4-am nophenyl)-1

H pyrrol o[ 2, 3-c] pyri di ne- 2- car boxam de and

2-fl uorophenyl isocyanate. 10 Melting point: 242C
(BG’E@?OCJEM@)ZO Mass spectrum (B8+): [M+ H'' BCBEP2006/000925
Retention time (mn): 2.41 Exanple 48:
3-{4-[3-(3-Fluorophenyl)ureido] phenyl }-1H pyrrol of 2, 3-

c] Reténtin fidle{mid): gdoxanmide N Q N\ F O N H NHZ 63

ng of pale yellow solid

3-{4-[3-(3-fluorophenyl ) ureido] phenyl}-1 H .

py Exangpla, 34Z:] p§+«{44B8+R-Fluorsplcryliuieidophemiiai Bdpwnsolo[2,3-c]-
de &Fildli)ﬁg_ I'%e'ﬁ?;'l Gel sStarting with

3-(4-am ngp T- : ‘

H-pyrrol o[ 2, 3gc { di ne- 2-car boxam de and 20

3-f 1 uor opheny anate. Melting point: 252C (Buchi

B- 545) Ma pectrum (ES+): [M+ H + = 390 Retention

2.®%5 W2006/ 114520 51 PCT/ EP2006/ 000925

3-{4-[3- | uoro-3-trifl uoronet hyl phenyl ) ur ei do] pheny
1}- 1 H-y'rr8I o[ 2, 3-c] pyri di ne-2-carboxamde F F F F
H N /#ZNHH 2 5 69 ng of -pale yell ow solid

3

29 mg of pale yeliow solid 3-{4-[3-(2-flucrophenyl)ureido]phenyi}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
2-fluorophenyl isocyanate.

Melting point: 242°C (Blichi B-545)

Mass spectrum (ES™): [M + H]" = 390

Retention time (min): 2.41

Example 48: 3-{4-[3-(3-Fluorophényl)ureido]phenyl}-1H-pyrrolo[2,3-c]-
pyridine-2-carboxamide

| H’QO F

o
|
N

NH,

TN

Y
M

63 mg of pale yellow solid 3-{4-[3-(3-fluorophenyl)ureido}phenyl}-1H-

pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Exampie 1

starting with 3-(4-aminophenyl)-1H-pyrrolof2,3-c]pyridine-2-carboxamide and

3-fluorophenyl isocyanate. | |

Melting point: 252°C (Blichi B-545)

Mass spectrum (ES+); [M + H]+ = 380

Retention time (min): 2.55 '
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trifluoronethyl phenyl)ureido] phenyl}-1 ‘

H pyrrol o] 2, 3-c] pyri di ne-2- carboxam de are prepared

as described in Exanple 1 starting with

3- (4-am nophenyl )-1 H

pyrrolq%&,S-c%pyridine-2-carboxan1de and

2- WQRW/BLASEV | uor onet hyl phenyll i socyanat e. PXOI/EP2006/000925
Mel ting point: 240C (Buchi B-545) Mass spectr.um

(ES+): [M+ H+ = 458 Retention tine (mn): 2.75

Exanpl e 50:

[} Exaniey 457 aaa-@Rppye Reiriblorbiarhuphemdhfeiiciphenyy-
N YHFpyr@ob[2]8-C]pyridideD-catboXamides yel | ow solid '
3-{4-[3-(3-fluororFb5-trifiuoronethyl phenyl)ureido]-

phenyl }-1 H pykrol , 3-c] pyridi ne-2-carboxam de are
prepared as destgiRed in Exanple 1 starting with
3- (4- am nophe H pyrrol o[ 2, 3-c] pyri di ne-2- 20

d

car boxam dg | uoro-5-trifluoronethyl phenyl
i socyanateN 5006/ 114520 52 PCT/ EP2006/ 000925 -

Mel ting. nt:~ 261 C (Buchi B-545) Mass spectrum
(ESt): | H + = 458 Retention tinme (mn): 2.88 5
Exanpl e : ' _
3-{ 3-(4- Fhuoro-3-trifl uoromnet hyl phenyl ) urei do] pheny
'}

ol o[ 2, 3-c] pyri di ne-2-carboxamde F F F F

NH,

69 mg of pale yellow solid 3-{4-[3-(2-fluoro-3-
trifluoromethylphenylureido]phenyl}-1H-pyrrolo[2,3-clpyridine-2-carboxamide
are prepared as described in Example 1'starting with 3-(4-aminophenyl)-1H-
pyrroto[2,3-c]pyridine-2-carboxamide and  2-fluoro-3-trifluoromethylphenyl
isocyanate.

Melting point: 240°C (Biichi B-545)

Mass spectrum (ES™): [M + H]" = 458

Retention time (min): 2.75

Example 50: 3-{4-[3-(3-Fluoro-5-trifluoromethylphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide
PN F
F

N
Dt

o)
TN
NN i,

69 mg of pale yellow solid 34{4-[3-(3-fluoro-5-trifluoromethyiphenyl)ureido]—
phenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described
in Example 1 starting with 3-(4-aminophenyl)-1H-pyrrolof2,3-c]pyridine-2-

carboxamide and 3-fluoro-5-trifluoromethylpheny! isocyanate.



NO OHNHZ 56 ng of pale yellow solid
3-{4-[3-(4-fluoro-3-trifluoronethyl phenyl)ureido]-
phenyl } -1 H pyrrol o[ 2, 3-c] pyri di ne-2-carboxani de are
prepared as described 10 in Exanple 1 starting with

Mam nophenyl)-1 Hpyrrol o[ 2, 3-c] pyri di ne- 2-
ca

2006/ L5300 d 4- | uor o- 3-t ri BRuor onet hyl pheBTT/EP2006/000925

i socyanate. Melting point: 201 C (BUchi B-545) Mass
spectrum (ES+): [M+ H+ = 458‘ Retention time (mn):
2 B{?l 4@:@‘12631 BucrhlI fB 5u40r 0 thyl phenyl ) ur ei do] pheny

i\/!afg,_q_p%ﬁr &.[yé )Su‘é HS’ |‘d‘f"ﬁ -2-carboxanmide FF F N
O ReténtionNitde §fhimp 28 pal e yel | ow solid
3-{4-[3-(4-methyl-3-trifluoronethyl phenyl)ureido]- 20
phenyl }-1 H pyrrol o] 2, 3-c] pyri di ne- 2- car boxam de are

5 pr Bpampde asSHes3«{44jad4 \Rinoo6/3irifirirondethylphenyl)ureido]phenyl}-

10

15

20

rting with
3 E@ﬁ‘?ﬁgﬂgeny rgld'ﬂfpyrrgmgf%n?%] pyri di ne-2

carboxam de and 4- nmgtyl - 3-trifl uoronet hyl phenyl
i socyanate. Melting/ pbint: 199C Mass spectrum ( ES+):
[M+ H+ = 45 " ReteAtion tinme (mn): 2.84 Exanple
53: 3-{4-[3-( gxyphenyl ) ur ei do] phenyl }-1
H pyrrol of %;Il - pyridi ne-2-carboxam de
trifluoroa eta

26 mg of pale yellow solid 3-{4-[3-(4-fluoro-3-trifluoromethyiphenyijureido]-
phenyl}-1H-pyrrolo[2,3-cjpyridine-2-carboxamide are prepared as described
in Example 1 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-
carboxamide and 4-fluoro-3-trifluoromethyiphenyl isocyanate.

Melting point: 201°C (Biichi B-545)

Mass spectrum (ES™): {M + H]" = 458

Retention time (min): 2.85

Example 52: 3-{4-{3-(4-Methyl-3-trifluoromethylphenyljureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide
F .

F
F

N
H
-

N
N F# N N,

61 mg of pale yellow solid 3-{4-[3-(4-methyl-3-trifluoromethylphenyl)ureido]-
phenyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described



o- H-6 NOO FFOH OF N/ HNH 10 33.3 ng of
yell ow | yophilizate

3-{4-[3-(3-net hoxyphenyl)urel do] phenyl } - 1H

pyrrol o[ 2, 3-c] pyri di ne-2-carboxam de trifluoroacetate
are prepared as described in Exan'ple 1 starting with
c] pyridi ne-2 car boxam de and 3- et hoxyphenyl

i socyanate. Mass spectrum (ESt): [M+ H+ =402 15

RefrenExamplel e stating: with6 3- mm I) 1H yrrolo[2 3-c]pyr|d|ne 2-

S i phsd S E A RO AU Gl o

trMe!‘nmgpamkt‘aQéCm oo H& HNO FAOH OFIII H
%aﬁ 5 +P P2006/ 000925 80.5 ng of
oweip yop ﬂﬂéz%ﬁem-F% sk

5 Reterdiongime dmiek BBdyphenyl ) ur ei do] phenyl }- 1
H- pyrrol o[ 2, 3-c] pyri di ne-2-car boxam de

LRSS 3Gy éinﬁ’weegwb{‘wauyrroiorz 3<}-

pyridine-2-carboxamide trifluoroacetate

e
H
N&O

0

N
N W,
10 33.3 mg of yeliow Iyophilizate 3-{4-[3-(3-methoxyphenyl)ureido]phenyl}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide trifluoroacetate " are prepared as
described in Example 1 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-
clpyridine-2-carboxamide and 3-methoxyphenyl isocyanate.
Mass spectrum (ES™): [M + H] = 402

15 Retention time (min): 2.60

Example 54: 3-{4-[3-(3, 4-D|methoxyphenyl)ureldo]phenyl}-1H-pyrrolo-
[2,3-c]pyridine-2-carboxamide trifluoroacetate
O/

—Q
AN




c] pyri di ne- 2- car boxam de and 3, 4-di nmet hoxyphenyl

i socyanate. 5 Mass spectrum (ES+): [M+ H + = 432
Retention time (mn): 2.27 Exanple 55:

3 {4-[3-(2, 5-D nmet hoxyphenyl ) ur ei do] phenyl } 1

rrol o- [2,3-c]pyridine-2-carboxam de
tr| PeNESREte O HN OO\ &4 OFF OH F N RCEEPRO06/000925
NH2 90.7 ng of yellow | yophilizate

3-{4-[3-(2, 5-di met hoxyphenyl ) urei do] phenyl }- 1
H Bpg ehglat, @elﬁiwﬂwmﬂm’l&rté &?ngdﬂmethox phenéxureldo]phenyl}-
trlyuor(ﬂ m}cﬁp 2 Eﬁ'@r Sﬂs tﬁscrl t rrP d
Py 8 QP PYRAIRS) -WINUPIGRCE S 8. prepared  as
c] pescribed:-iR- cEa«aimpdem‘!d@tanmdgz vathdi 3ved-amisipptesnyi)-1H-pyrrolo[2, 3-
' SE@S@HE‘% ﬁ%ﬁéﬂ@é@%{yg&%yl iEbdyanats.
5 3- ME-S(SW@W( )*'dﬂ]srﬁ/ﬂﬁ 1H pyrrol o[ 2, 3-c] pyri din

e- ?{-eté:rﬁ[&pm»ﬁg'l(ﬁ-ﬁ}n)H \' 0l NNNHZ 20 H
W02006/ 114520 55 ‘PCT] EP2006/ 000925

Example 5§5: 3-{4-[3-(2,5-Dimethoxyphenyl)ureido]phenyl}-1H-pyrrolo-

[2,3-c]pyridine-2-carboxamide trifluoroacetate
O/

TR F
Na N
H

NH,
90.7 mg of yellow lyophilizate 3-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide ftrifluoroacetate are prepared as
described in Example 1 starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-
c]pyridine-2-carboxamide and 2,5-dimethoxyphenyl isocyanate.
Mass spectrum (ES™): [M + H]" = 432
Retention time (min): 2.62

Example 56: 3-[4-(3-o-Tolylureido)phenyi]- 1H-pyrro|o[2 3-c]pyridine-2-
carboxamide

O

\ 7
IZ. 7
O

NH,




75.3 ng of pale yellow solid
3-[4-(3-0-tolylureido)phenyl]-1 Hpyrrolo[2,3-c]-
pyri di ne- 2- car boxam de are prepared as described in

Exanple 1 starting with
3- (4-am nophenyl ) -1H pyrrol o[ 2, 3-c] pyri di ne- 2- car boxam

i déVAREL 14291 i socyanate. 558kl ting point: BIDEP2006/000925

(Buchi B-545) Mass spectrum (ES '): [M+ H + = 386
Retention time (mn): 2.54 Exanple 57:

3-74:4 3ng %fwlsﬁlgogmwgf@g)ggums 24 QQJ&BWiuﬂddohghebg k@]—lﬁhérr&o[z 3-q)-
1%”%6 -cgﬁqog_ayg & SIe prerared as described in Example 1 starting with

3- B44kam r\@gmehw;mwbmulowBai]plﬁ]mh@wéérbéxéimde and  o-tolyl

pyk 1ol c] pyri di ne-2-car boxam de are prepared as
de?&”ﬁgbﬁf S n Exanple 1 starting with

5 3 Msltimg poipite2#0°C- (Blichi B-545)

F@Cﬁ.‘, 2 boxam de and 15

%G{S{?o yp eﬁjyrégéot g@re §%I ting point: 275C (Buchi
Retgntioeidsedmink 2f (ES+): [M+ H + = 402 Retention

tlrre (mn): 2.28 20 Exanpl e 58:

1) Exanipihs: 573 SRSl MethoRap heauusideirharui-t B pyProlof2,3-
10 O clpyridife2-chrivbididide

T TN
N\)\u NHz

51.1 mg of pale yellow solid 3-{4-[3-(4-methoxyphenyl)ureido]phenyl}-1H-

pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1

starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
15 4-methoxyphenyl isocyanate.

Melting point: 275°C (Biichi B-545)

Mass spectrum (ES™): [M + H]" = 402

Retention time (min); 2.28

20 Example 58: 3-{4-[3-(3-Chloro-4-difluoromethoxyphenyljureido]phenyl}-
1H-pyrrolo[2,3-c]pyridine-2-carboxamide
Cl

Z—

NH,




W2006/ 114520 56 PCT/ EP2006/ 000925 93 ng of pale

yell ow solid

3-{4-[3-(3-chl oro-4-difl uoromethoxyphenyl) -

ureido]phenyl} 1

H pyrrol 0[2 -c] pyri di ne-2-car boxam de are prepared as
deSCO2HXA 14528 anpl e 1 startindgbwith PCT/EP2006/000925
3- (4-am nophenyl )-1 H pyrrol of 2, 3- _

c] pyri di ne- 2-car boxam de and

3- ol efi®- &f Obéléu iRt s@nﬁ/phsqul[sl(ng&&azl-aiﬂu’ér%bthd%}phenyl

Fy ulEide %eﬂglﬁgﬁf%ﬁoﬁ?%é)qlmr@m%o Rbekase Gue prepared  as
3 {iés:{:rﬁbe(cﬁ B Exaetiy! dhesttthgr evitho] Poeayihophenyy 1 dimirolo]2,3-

wj@ﬁ&n@-?ﬂaﬁé‘%ﬁ § HPLXRBES BifubrothbtnBx) ket isleyanate.

tirgy pain-267t6x BLicbhBr4S)ur ei do] phenyl }-1 H
pyMé%'S@epgc?]’uFd Fg%‘dmme, @Ec.a,ﬁa@xam de are prepared as

rib tarting with
- RelaorolReyin . 2.90
H pyrrol o[ 2, 3-c] pyri di ne- 2- car boxam de and 15

B YRRy S0l Sy ARl 00 RS 06 ootz

10 Rethpyridinet2-carljoxathide. 68 20 Exanpl e 60:

15

20

3-{4-[ 3-(3-Ethyl phyenyl ) ur ei do] phenyl }-1
H pyrrol o] 2, 3-c pyri di ne-2-carboxanide N6 HO ON
I N NHZ \W020QpL{ 14520 57 PCT/ EP2006/ 000925 61 ngy of

3-{4-[ 3-(3Fethyl phenyl ) urei do] phenyl }-1 H
-c] pyri di ne- 2- car boxam de are prepared as
3 n Exanple 1 starting wth
ophenyl ) - 1H pyrrol o[ 2, 3-c] pyri di ne-2- car boxam

;‘ hyl phenyl isocyanate.

N NH,

61 mg of pale yellow solid 3-{4-[3-(3,5-dimethylphenyljureido]phenyi}-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide are prepared as described in Example 1
starting with 3-(4-aminophenyl)-1H-pyrrolo[2,3-c]pyridine-2-carboxamide and
3,5-dimethylphenyl isocyanate.

Melting point: 188°C (Blichi B-545)

Mass spectrum (ES™): [M + H]" = 400

Retention time (min): 2.68

Example 60: 3-{4]3-(3-Ethylphenyl)ureido]phenyi}-1H-pyrrolo]2,3-c]-
pyridine-2-carboxamide

ve]

i
o 2T

Z—
\. 7
I= 7

 NH



5 Melting point: 257C (Buchi B-545) Mass spectrum

(ESt): [M+ H' = 400 Retention tinme (mn): 2.97

Exanpl e 61:

3 {4-[3-(3-Et hyl phenyl ) urei do] phenyl }-1H pyrrol o[ 2, 3-b
ridine-2-carboxamde N\ / O wO NHZ 0.8 ng

of v%@z&yﬁ/msea 3-{4-[3-(3-ethyl5ghenyl ) ur ei do] pHEFEPROQ6/000925

H pyrrol o[ 2, 3- b] pyridi ne-2-carboxam de is prepared as

described in Exanple 7 starting with

3 64- aﬁPHO@I’ﬂe pale) - !low sohd 3{4 [3- (3—ethylphenyl)ure|do]phenyl} 1H-

3-b de
o; RYibRIE et JP%LS% aBSQRNGE AP prarered 86 destibesin Example 1
I\/as’sarlsrmgemlt‘rum @Eéihbnophhfllchyl{) #Hﬁ?;rolﬁﬁt Grti]?ya'tidhme-lzeca(rﬁbﬂ%mlde and’
0 e acti vi 0 e compounds
setEQPﬁglhﬁéga%&@?dcol s 1. FAK Theyl nhi bi toryn.p
5 acMB\Pﬁlftg/P@lﬁt 1357 *CdRtichhB545) FAK i s det ermi ned by
nemgl ctraﬁ1 ﬁg‘g&g thqfl_o@ @f autophosphoryl ationof

H% enz me_ usi eso ved fluorescence test
( HTREgN Wﬁb@é’lnifl)»ﬂ,@ﬁ? 58 PCT/ EP2006/ 000925 The whol e

c DNA of human FAK, the N-term nal end of whi ch has

been | apel led wj i,stidi s cl in a

rISamB I Tha i bR aE By e idalBhanyiThe-pyrrolo[2,.3-b]-
10 pr pyddimes@scarbpxanstddd and purified to about 70%

honogeneity. 5 The—ki nase activity is determ ned by

i ncubating the yme (6.6 pg/m) with different

concentrati oRns est conmpound in a 50 mM Hepes pH =

7.2, 10 my] 100 pm Na3VO4, 15 M ATP buffer for

1 hour at The enzymatic reaction is stopped by

addi ng es pH = 7.0 buffer containing 0.4 nM KF,

o]
B
o
N H NHz

0.8 mg of solid white 3-{4-[3~(3-ethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-
blpyridine-2-carboxamide is prepared as described in Example 7 starting with
3-(4-aminophenyl)-1H-pyrrolof2,3-b]pyridine-2-carboxamide and 3-

15 ethylphenyl isocyanate.
Melting point: 254°C (Bichi)
Mass spectrum (ES™): [M+H]" = 400
Retention time (min); 7.18

20  Determination of the activity of the compounds - Experimental
protocols

1. FAK

The inhibitory activity of the compounds on FAK is determined by measuring
25  the inhibition of autophosphorylation of the enzyme using a time-resolved
' fluorescence test (HTRF).



133 mM EDTA, 0.1% BSA and the labelling is perfornmed,

for 1 to 2 hours at 10 roomtenperature, by adding to

this buffer an anti-Histidine antibody |abelled wth

XL665 and a tyr05| ne phosphospecific nonocl onal

anti bod ugat ed to europiumcryptate (Eu-K). The
ché’\z@%@%/ %s of the two fludBophores are I ERBD@6/000925
in G Mathis et al., Anticancer Research, 1997, 17,

pages 3011- 3014. The energy transfer fromthe excited

euﬂ'ﬁ@' {Wﬁbléf YDINA ?er:t IQéMBﬁ BAKeﬂhéfNJtérrPﬁnﬁﬁ%qoStof WhICh has been
artion e degre S ation
D Bt B W a0l SEIEEE Y Ik gl expression

neaechoedT iempetélackas dxiessed any purifitd to abont 20% Woinogeneity.
the tests are perfornmed in duplicate and the average
of the two tests is calculated. The inhibition of the

5 aufl bpHdaase Aglivty l@nd%tetmmetdybpindablatmgﬁthe ermypwtﬁlﬁ Kkg/ml) with
th&lﬂe?éﬁﬁrﬁdrf&@ntré :&@6@%%?90 ofnd i & es pH =.7.2, 10 mM

e 5L 0 e ﬁﬁﬁe&; 3}931 BC b Cnymati

careadt:ahqs@r@pm Bg r&m? HebebigH en7 ot befdratdriaing oai mM KF,
Tha35 VDT ks RGnd e EbRibETR e ordedeTon hi 2 hours at

10 | nraom itempetatore, st adding fh dsisufidran anti-bistidins @ntibedy labelled

( Q%Rmé)lbl]‘?sé%f‘ ékﬁHEa s:\ﬁb%ﬁl’?os?ﬂogg{e&hé‘%c?@og}éﬁ%héﬂtﬂ)ﬁ?ig conjugated
huteaﬁummr@rﬂyn@tev& ud{)oﬁ@@ ¢harapterisbiesnobthe dgo flugsiphores are
fugvaram@ i S, N@ﬁl‘sE’é&CaPaAHh@é/ﬁdéﬂsRéééﬁréﬁsHQQTVg?t Pages 3011-

ei n was re In the cel
susoFh ol BndiB S oo eiaipd SHIBPRBRCRFIRSLo the acceptor
15 acXL865 ys propuretiond] ed thé degraeVbMiitBphadpinddyldiich f FIAK MMhe long-

e ST R ol Skt Disgovery pite

1OC®ﬂntagd\IEtheﬂmst ardlgpgvioimed indugdieatel anglthefavehage of the two
/
oo 5 capapuod The iEHon ol e duobBHHlieRof AARRY of FaK
en h&ogfﬁpmmdsrﬁfetheewenbﬂnug amreswdeas @pamntagezof inhibition
20 pI repét.\ﬁaowta %rﬁ@ntmaséloact.%nwglsohe%shﬁéd ahetr{es'a%sé‘ﬁ@e of test

ment re I N formo

3TROund: dioycAlovine T6e porsBniass BRI @pdlsignal at
AT&?BSAfrtfﬁgnamttﬁmInm i edngiddreliour at 37C, the

reaction i s stopped by adding 1 volune (100 pl) of 200

EDT e i ncubation buffer is rermved and t he
m\# Q‘f(gﬁxashed three

25  The inhibitory effect of the compounds is determined in an in vitro test of
phosphorylation of substrate with the enzyme KDR via a scintillation
technique (96-well plate, NEN).

=

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

The KDR kinase activity is measured in 20 mM MOPS, 10 mM MgCl,, 10 mM

MnClz, 1 mM DTT, 2.5 mM EGTA, 10 mM b-glycerophosphate, pH = 7.2, in
35 the presence of 10 mM MgCla, 100 pm NaszVOs, 1 mM NaF. 10 pl of the



times wwth 300 pl of PBS. The radioactivity in each
well is neasured using a Top Count NXT radioactivity
counter (Packard). 10 The background noise is
determined by neasuring the radioactivity in four
different wells containing radi oactive ATP and the

subbPeAel 58he. A total actividPy control is rRGEEEP8B06/000925

in four different wells containing all the reagents
(y33P-[ ATP], KDR and substrate PLCy), but in the

abeempeunt ark5a08 a6 Y ulRF RinBsd iburfer d@htéthmgKﬂﬁO ng of KDR

o bhhy atla-B, THE 28R °””diaﬁ{%t%¥5hslaﬁ¥f§}”9t aE selytiop gontaining
acRipg d)fySI.ﬂISIIBIteT‘(SIHﬁ SI‘I‘hS friclgen extt of R €yod xpresWundheZﬁrm of a GST

E[%WFQ{ 314,1# ﬂbﬁ glaéén% bls?la%iﬁg g@el{lﬁﬁgubahon for

5 co&h h@ifs@qfﬁfé"rfoeth@freﬁgm lsrst;mp@dr Pesdding hogrademend00 pl) of 200
_ ag‘rﬁgx?aEtIgTﬂsTﬁé indi®atibA HiAesld F&rﬁé\lfésﬁg %@g@g@%lﬁééhﬁg@nglp‘ed three
g 'E’@ﬁt‘%’t’ﬂ'&gﬁg Lﬁgziﬁ?ségﬂﬁe rgéeaeﬁw iRagaGhwel d¢ seepsured using a

InTOp&)mﬁﬂN)BHCﬂob@tWCwuht@' (Pagkgani on vector in the
formof a GST fusion protein. 30 The inhibitory

effect of the nolecules is determined in a test of
10 phbbe Heackgeureh nofsePisCdelierninEice By i measuriny e madioattivity in four

gff&&% Walld ddritint aeg@ﬁagégﬁgﬁg%g Sub¥ratt o

strate 1's conposed ragnent s 3T PLC
expressed in the formof a GST fusion protein. 35

Zgﬁ?@%ﬂé&ﬁ/ﬁ% &ShifdFTé ﬁ?gﬁ)érlﬁégﬂﬁgfgﬁr diffsrekt Q%?IS contalmng all the
ofadents SPuTRIG KRn IRGeiBEte RhEhCPS I they absence of

15 DTdompOund) of gl ycer ophosphate. In a 96-wel |
Fl ashPl ate plate nmaintained on ice, a reaction

m xture i s deposited, conposed of 70 pL of kinase
bufherinbibiticai wf the 1D @ctivitp vétiz jine aadpdurel obethe invention is

Wedkprebbed asld pekcttabd o liffbit SCHeCcittdt &divie) dEhined in
‘the absence of compound.
20 o :
- Compound SU5814 (Calbiochem) (1 uM) is included in each plate as an
inhibition control.

3. Tie2

25 The coding sequence of human Tie2 corresponding to the amino acids of the
intracellular domain 776-1124 was generated by PCR using the cDNA
isolated from a human placenta as a model. This sequence was introduced
into a pFastBacGT baculovirus expression vector in the form of a GST fusion
protiein. ‘

30

The inhibitory effect of the molecules is determined in a test of

phosphorylation of PLC with Tie2 in the presence of GST-Tie2 purified to

about 80% homogeneity. The substrate is composed of the SH2-SH3
fragments of PLC expressed in the form of a GST fusion protein.

- 35 ‘



to a maxi mum concentration of 10% are added. For a

gi ven concentration, each neasurenent is perforned

four times. The reaction is initiated by adding 20 pl

of solution containing 2 pg of GST-PLC, 2 pmof cold

ATP and 1 pC of 33P[ATP]. After incubation for one
hoWO2R064811d8520 he reaction is 160st opped by add@GHEP2006/000925
vol une (100 pl) of 200 mM EDTA. After renoval of the

i ncubation buffer, the wells are washed three tines

W The3KiAags ab‘tavﬁg?f Tiee is'measarid ¥ BYMOPSEZSHIEBHOT 2 buffer,

2 £ 09 S Y02 ot B BBl BT T pF BifFagto mM of

15ghteraphidsphate In & $6-wed FflasIhFPIIate: plate nha:atalrned by ice, a reaction

SISl B3RS B oLBN ke PR o0 g o

5 r espaynetGST Hidekipeasedl. Nextrl uhiof thertess madlecsle diluted in DMSO
def MR Andv mt@inoﬁrbfe‘f@%% Sd('i@&tFé#rsb%ven cfoncentratlon _

radi oact 1 vi tly O detection ki nase_act |
AuBBFRI MEAUEMHalS P8 @U’HPQaﬂOélﬂ timas+ Hée "eac'ﬁon is initiated by

phaaauhgrm 1 bﬁﬁol@ﬁoh Exe:lnlsalh %ﬁé%]BThPﬁcl di i dfredldATP and
C ape
T S-FpiaTH, Ardr Shelater for five Haun at wi e, the Jfezction is
10 ssilmppad yadtiegsuvblaees ¢T0Q b ofi 200pIMEDTAhAftanrmemoval of the
Su@tﬁrﬁgﬁ& BRREPHAL élfécé}fe‘\@ééﬁﬁcﬁej' tr'g%{e rh%&e MH}[\@Q% yL of PBS. The

I'S prop o I onal
enB@actiyity immegsuras o aMicrpBetatnsd WaH@c proteins are
produced in the protein production |aboratory of the

mQ ent i %g &J@lﬁb 5 ?ﬁ‘ﬁ?tyﬁ% &g [Cb‘k aé%@%%%@?ésg%a’\lspé %Sercentage

15 I\I—bfenrrhlbmbnerwattiﬁe AoirtheacEntedl wbiivity daterbriesd liabidle! @abdsence of
Wi &‘S}“Eéaﬁ di ne. W2006/ 114520 61 PCT/ EP2006/ 000925
Auror ol e reconbi nant protein conprising an
N-term nal histidine tail, was expressed in E coli
and purAﬂi‘@tB‘lt@ndMOra&n 82% NuMA (nuclear protein
that conbines with the mtotic apparatus): 424-am no

aCTﬁ’e nﬁlﬂgﬂ@r@t eﬁ@ét%fe&?ﬁgol]nﬁhbﬁwnﬁgle'vsmp E’Pﬁ)l Y R i'hﬁh@@'Aurorm and

s'g | has been I ne, and
Hroge §b§?tﬁﬁf‘@eldopyt ReaniooiaanopRZRgYGest using radioactivity
20  detection.

The kinase activity of Auroral and Aurora2 is evaluated via the
phosphorylation of the substrate Numa-histidine in the presence of
radiolabelled ATP ([**P]ATP) using 96-well Flashplate plates in which the
nickel chelate is bound to the surface of the microplate. The amount of P

25  phosphate incorporated into the NuMA substrate is proportional to the activity
of the enzyme Aurora1 or Aurora2,

Proteins:

" The proteins are produced in the protein production laboratory of the Sanofi-
Aventis group.

30 Auroral: Aurora-B/INCENP-C3 recombinant complex, purified to about 50%,
the N-terminal end of Aurora-B of which has been labelled with histidine.



Protocol: The mcropl ates used are 96-well Flash-Plate

pl at es, nickel chelate (Perkin- El ner, nodel SMP107).

The products to be evaluated are incubated in a

reacti on volunme of 100 pL 10 per well, in the

presence of 10 nM of Auroral or Aurora2 500 nM of
NuNEO2Q0E 4580 e in a buffer cofposed of 50 miviPET/EPREHE/000925
(pH 7.5), 50 MM NaCl, 5 nM MyC1l2 (Aurora-B) or 10 niM

Myl 2 (Aurora-A) and 1 mM DTT, at 37C. 80 ILL of

enA)armeeubmm@trecmmermm atéwfd‘ommerreg @nSNttehﬂtred Higtidine tail,

o iBs St D i S eyt BBl ad. T

reactlon is initiated by addi ng 1 pr| nal of ATP
cohubiAi(ngclean prateinathaf 8ambies with the )mitatic apparatus): 424-amino

'nSHIBaﬁéQHeEPreﬁQ?&efy;'ir?% Mﬁ tﬁ%ﬁ?ér?rﬂnélseﬂa‘%ﬂc\nﬁi@pb%s been

sinple enova eac
5 i slahglad withistdine: andosed lasewbstratesfpﬂme e Adrora@nzymes.
radi oactivity is then nmeasured in each well using a
Papkstbdol: Top- Count nodel scintillation machine. 20 The
control enzymatic activity of Aurora is expressed by

o 30 SSeEfe Eles Y e B BT RshE ol B chetate (Perkin-

(rEtmen omods) 8MP&0Zpnt ai ni ng no enzyne). The
eval uation of the various test products is expressed

asTRe Rﬁb&@&%%%é’fevb U2 %ké”éh&fggétf ;r#\arreeen@?%}urhé of 100 L

relativ contro

10 pypek we unoweopretseacw@%w Phaerqraf O AR S0BHM of NuMA
| Mbdttateunid bakst drhpbsed\of iS50 v Thisoi@t @B B B0 MWPNaCl, 5

c oM BISER LadRe ”bSmW@% Ao AR T T 2 37°C.

| atter bearing a C—term nal 30 hexahl stidine tag) are
us@@ plo Q‘Eo$mﬁy@m/s$b€t§[at8nwubaﬁ@1! |siffeTvaret distribuded daysach well,

coj nﬁect W@ﬂ%ﬁ&‘ﬂﬁ@@@gﬁ%@g%ﬁed a{;ttv%hab[eec@ﬁ@érﬁra‘ﬁfons The

15 ani@achen is Ktigted byradding:1 m%lnatcpfeﬁﬂ?@@namlngé) ZA@@‘%BF’]ATP

t e BQ).Wﬁérﬂﬁélhl?em 0r|3€5hﬁn%s iﬁeeréafﬂtlbﬁ lstdi%nched by simple
uerntant puri f

ol
BRI Jhe dRRcARR BUFap AP SACh WRLI'S ashes iy with 300 wi of
st'bmsa’bHG:it bufésiC. THe CaHdack vty Iteelfhéﬂx anbatwred tresfachnwell using a

%Pé'l‘aielrdf ?E;g%ount model scintillation machine.

20  The control enzymaﬂc activity of Aurora is expressed by the number of counts
per minute obtained over 30 minutes after subtracting the background noise
(reaction mixture containing no enzyme). The evaluation of the various test
products is expressed as a percentage of mhubltlon of the Aurora activity
relative to the control.

25 5. CDK2/cycline E:

Purification of the CDK2/cvclineE-(His)s complex by IMAC (immobilized Metal
Affinity Chromatography):

Twe recombinant baculoviruses bearing the human sequences coding,
respectively, for CDK2 and cyclineE (the latter bearing a C-terminal
30 - hexahistidine tag) are used to coinfect Sf21 insect cells. Two to three days




A format in streptavidin-coated 96-well|l plates is used .
to test the activity of the conpounds on the kinase
activity of CDK2/cycline E. To performthis test, the
bi otinyl ated peptide substrate, a fragment of the.

protein
( b%@?‘?ﬁﬁ? LIgAgt NL PLCJ\INI—[FAADIWLQ@VRSPKKKGSTTR— RET/BR006/000925
is dissolved at a concentration of 1 nMin kinase

buffer (HEPES/NaOH 50 mM Nad 1 mM MyCl2 5 nM pH
7 ajtet theostdftrof tooirfestidr, thié eells at@ﬁéirvest?dmtby @mmtuga:idn and then

2 iR A APE, LT e AR 3 a0 oS s of

anthe:l celis, dbiei corRpleaspresant Br thec Iysisasnpergnaﬂanm qdurified by affinity

| nOSRIBBAy o IR AMAGIE aRl sea Tt BERGT "M 78

pL of thls soI ution ar e added to each well of the
i/ aplaterteshimP6-welkformat.subst r at e
concentration of 10 pM dur| ng the enzymatic reaction

peAfformatin ﬁtr@ptéwiﬁi-cdﬂleur% %Iltp'l‘aftes r@@@éd €5 15 dhey BL@ity of the

}g%? nggs Be[ba%asseoq&’tvﬁ‘sc’fw/ 'Svgtlous 20

concentrations are prepared in DVSO from st ock
solfot perfermutthisotask/ the bidipateded pepbide. sWbstrate oasfragment of the

1%@&&'}4 3 (Hth}ﬁéAb#)‘MLﬁL %&*AAP%@PVﬁbFﬁ(&&GSTTR-

and 1. 37 re are

10 {heBD. issgispNBHat @poncentraioni e in knesediifas (JERES/NaOH
t r 8Os, r QECT it ﬂnmhmg@gle ref, tore 7 5ewi opliét & cdRsttBte a stock

P S e BTe0S e Haey oS Wzl on e dov o e

a experimephamnaliqidtof thfs ﬁolﬂﬁorprm tHawiddP aad ddilubed @ kinase buffer

criytaifia Lt SHEGOPHRT ablef i akdniter 0¥pmopgmooust. i

15 weDldecﬁftO Qb0 aneanseintration obf1 4G, Aol nétris salutikness @dded to
bugh&s \Méﬂ'ﬁf%é‘ F%hi)lé’fy'lﬁford’éﬁt?dyw%\heé gﬁélhl b hrége E’énégntratlon of

k|nase buf f ontai nin

£ 0RO kg itBR enzRalc rRacion REHOIMeR B aefaraai wlume of the

thl%afcﬁ@gmédiunidiﬁdo p@'(cﬂ/ﬁbldm of eac_h wel | is 100 pL,
the final concentratlon of substrate is 10 NM the

B SR e YE088) SLAE20 S at various

20 pMorceh@atiph @'eoeﬁepmfednm QN3O frgm (sioclorsduiutg)rsoat HE® mM in
co 0 e t
13,08y nd 1B, e B4 4100111504 00 v
1 bE3b eV 4. 1dnieMt aredl fl;&?apM are thus prepared. One ulL of each of these
solutions (or 1 pl. of DMSO for the controls) is transferred into the wells of the
test plate. ' '

25 19 ul of a solution of a mixture of adenosine triphosphate (ATP) and of
ATPY*®P in kinase buffer at a total concentration of 5.26 yM of ATP and
52.6 pCiml of *P are then added to each well. The enzymatic reaction is
initiated by adding 10 |.iL per well of a 200 nM solution of CDK2/cycline E in
kinase buffer containing. 1 mM of dithiothreitol (dr 10 yuL of kinase buffer

30  containing 1 mM of dithiothreitol for the reaction blanks). |

After addition of each of the reagents, the final volume of each well is 100 pL,
the final concentration of substrate is 10 uM, the final inhibitor concentrations




concentration of CDK2/cycline E conplex is 20 nM 5.

After addition of all of the reagents, the test plate

is incubated at 30Cwith orbital shaking at 650 rpm

When the incubation is conplete, the plate is washed
. three tines with 300 pL per well of PBS

(pNOSRHKY Bl4580f ered sal ine, pHEF. 4, without caAlCTERRHP6/000925
magnesi um reference 10010- 015 G bco BRL). The

i ncorporation of 33P to 10 the peptide is quantified

byaﬁ@ﬂotpM' atSCDEM?OUN Ium WBITh i, ampm OT94313Q}Mtan|N>@O14 MM
ma¢hi ne.. The h |b|tor¥aact|ﬁ ‘%/néOf th Hﬂ'g t% final ATP
th 9%%'H9|t8n & goRcent{Ateny© negne E’Q ution), the fina

| nbobc&nir@tlomorscémMatm@rilnaha!mmhdtoms P 5% uCikwelit and the final

o CaRBRe e S TS Ao o

164 29 4 172 138 2 299 150 21 222 196 5 24
5 2séft¢17 aﬂgmomof gl véihsscageys, tiestosd piate/is incsmeted at 30°C with

chfﬁgggﬁghgg%ggo ,-Q#AI M5 1. Product corresponding to
formul a el ow RLL A H NRa WYZHO

SeP@i%@%r "?“SHS?‘FFE‘ @r%rgpleﬁ%gﬁ%ﬁ%aﬁ\%waa%ﬁﬁgﬁ et i 300 L

heper aeely lof BBISs {phospidiesbyfferesliizaling utptEh4t evithauy | caicium or

CY flReS¥Im, reference 10010-015, Gibco BRL). The incorporation of ¥P to

10 the peptide is quantified by scintillation counting with a Packard

Topcount.NXT machine. The inhibitory activity of the products of the invention

is evaluated by measuring the inhibitory concentration that allows a 50%
reduction in the enzymatic activity (ICsp).

Results: Table 1:

15

iC 50 (nM)

"Example | FAK | KDR | TIE2 |AuroraA |AuroraB| CDK2

1 164 29 4 172 138
2 209 150 21 222 196

5 249 258 47 131 67

7 184 34 9 553 133




substituted cycloalkyl; 2) L is selected fromthe
group consisting of: bond, CO NH, CONH NH 10 CO
NH SO, NH SO2, SO2NH, NH CH2, CH2-NH, CH2-CO NH, NH
COCH2 NH-CH2CO CO CH2- NH, NH CO- NH, NH CS- NH,

0, OGCONH 3) one fromanong Y and Z is chosen
frmiﬂ@%ﬂ‘*ﬁ@ and the other ff#m anong Y andI/ER2006/000925
C(R5), and Wis C(R6); 15 4) Rl, R5, and R6 are each
i ndependently chosen fromthe group consisting of: H,
hal ogen, R2, CN. Q(R2), OC(O (R2), * OO N(R2)(R3),
G5(02) (R2), N(R2) (R3), N=C(R2 N(R2) (O (R3),
N(R2) (O Q(R3), N(R4) C(O) N(R2) (R3

e s

=N(OR3) ) (R2), S(R2), S(O) (I 8(02)(R2)
S(OZ)O(RZ) S(R)NR2) (R3); i whi ch each R2, R3, R4
is independently selected frigmthe group consisting

of H, al kyl, alkylene, Rkynylar aryl, heteroaryl,

cycl oal kyl, heterocyclyl | subsfitut L kyl,
substituted al kyl ene, b ynil | substi t ut ed
aryl, substituted 25 hfteroaryl stituted
cycl oal kyl, substitute al kyl ene,

W)2006/ 114520 65 PCT/ EP2006/ 0GD925 substituted

al kyl ene, substituted al kynyl; in which, when R2 and
R3 are simultaneously pres nt Lan Bne of the groups
R1, R5 and R6, they may be™? together to forma
ring; Ra is selectedfromthe group consi sting of
H, lﬂ(\@illc Jal kyl and 5 (C3-C4)cycloal kyl. 2. Product
according to Claim1l, in which Rais H 3. Product

acgpr di RgarfoOAF:b?é Mdb ehBeH\’N EQeE’t%d fPér{rh I %r&?p gbﬁs:stlng of: aryl,

selected ., fro

accor di PgereAny: ai ?Hrli?t't&ﬁgv\h%}'/ﬁ Rﬁ”bﬁQUteQnth@rﬁﬁ'éﬂ cycloalkyl,
sel ect e@hbsliﬁthedQﬂfcldaﬂ(w F. 5. Product according to

Caim4, in which R, R5, and R6 are H 6. Product

: ac§ord| % E&ege%‘ ﬁ%r?l therbry)\hb nstshng of. bond, CO, NH, CO- NH NH-

10

15

20

25

CO, NH-SO, NH-80;, SO:NH, NH-CH;, CH2-NH, CH-CO-NH, NH-
CO-CHz, NH-CH2-CO, CO-CHz-NH, NH-CO-NH, NH-CS-NH, NH-CO-
0, O-CO-NH;

3) one from among Y and Z is chosen from N and NO, and the other from
among Y and Z is C(R5), and W is C(R86);

4) - R1, R5, and R6 are each independently chosen from the group
consisting of: H, halogen, R2, CN, O(R2), OC(O)}R2),
OC(OIN(R2XR3), - 08(02)(R2), N(R2)(R3), N=C(R2)(R3),
N(R2)C(O){R3), N(R2)C(O)O(R3), N(R4)C(O)N(R2)}R3),
N(R4)C(S)N(R2)(R3), N(R2)S(02)(R3), C(O)R2), C(O)O(R2),
C(O)N(R2)(R3), C(=N(R3))}(R2), C(=N{OR3))(R2), S(R2), S(O)}R2),
S(02)(R2), S(02)0(R2), S(O2)N(R2)(R3); in which each R2, R3, R4 is
independently selected from the group consisting of H, alkyl, alkylene,
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, substituted alkyl,
substituted alkylene, substituted alkynyl, substituted aryl, substituted
heteroaryl, substituted cycloalkyl, substituted heterocyclyl, alkyiene,



10

15

20

25

7. Product according to daim5, in which Yis NO 8.
Product according to Caimb5, inwhich Zis N 15 9.

Product according to Caimb5, in which Zis NO 10.

Product according to Claim1, in which Ar is chosen

from phenyl pyridyl, thi enyI furyl and pyrr

suBéQfQO@f]é& S th R11, in which®R11 has the r%[nyP2005/000925
definition as R5. 11. Product according to CI ai m 10,

in which R11 is selected fromthe group 20 consisting

of H, FsulidtitutestailylendHubstifthad aikdnEPiHkhic wHeroR@eind R3 are

accordi n. wh e
ooy E%@%ngpﬁa%ga%ﬁtowhéW%ﬂéa@%eﬁi KB4d Kb they may
to 12, be linkéd togsther to forroserning;f r om NH- CO- NH- A and
NH-SC2-A. 14. Product accor di ng to daim13, in which
L is 5 r t o] a

é’ V\/EEL ?1;05@ ﬁclt&es%lz@%rtﬁed-' éf3 %gugh%&ééﬁ% I?%orr-1lél(s@t1l %H)alky! and
of phen A9&lkylpyri mi dyl, thienyl, furyl,
pyrrolyl, oxazol yl, WD2006/ 114520 66 PCT/ EP2006/ 000925

t hpazol woducs@m@mr)d to CRAMN, da ethich Rais #zol yl
| m dazol yl, indolyl, indazol yI benzi m dazol yI

begzoxagRlio A BTEDILRTR Y I HELRY, qut e are selecte
vmir@mﬂ A, haloganseMe andmpHbylyl ,  pyrazolyl and ’
i soxazol yl; optionally substituted. 5 17. Product

acgor di pehdit gc@bmlﬂé’to'cﬂam'(%c bin @Hléh GUALECE aﬂr@ 'R6 are selected
Prﬁoduct according to any one of Claims 13to 17,

W'A%”é’ Substituted wth a first substltuent
sel ected fromthe group consisting of alkyl,
hab.oal kptoduat gteiing &l Glaiml4, imwhich Ré| EﬁoanleS are H.
O al kyl, O aryl, O-heteroaryl, S-al kyI , S-aryl and

S-keter ; t ! ituted with a
10@subsltgﬁdlggﬁ?seﬁa @ﬁ@@gﬂﬂ CTH%&] haI ogen and
O Cl-C3)al kyl. 19. Product accordi n? to any one of

i ms AU @ecordrnmfélamﬁ 4 wWhighsYiis Nd with a

second substituent selected fromthe group consisting

ofg.F, Elodut actord to%lanrﬁ@%mmilmx N02,
CON( R8) (R9), N(R8) (C1- C3) ai kyl -

(& ) Bt 8 c%éﬁa@gl’% 0 &) Wi aﬁﬁﬁpﬁlﬁ? %8 and Ro

are i ndependently chosen from H, (Cl-C3)al kyl,
( Chi0.C3) RtdducOréccoling3loh Bllaial kylin witth O) &8 chiol’dblﬁ, from phenyl,

pyridyl, thienyl, furyl and pyrrolyl, substituted with R11, in which R11 has the
same definition as R5.

11.  Product according to Claim 10, in which R11 is selected from the group
consisting of H, F, Cl, methyl, NHz, OCF3; and CONHa.

12.  Product according to Claim 10, in which Ar is an unsubstituted phenyl.

13.  Product according to any one of Claims 1 to 12, in which L-A is chosen
from NH-CO-NH-A and NH-SO2-A.

14, Product_ according to Claim 13, in which L-A is NH-CO-NH-A.

15.  Product according to Claim 1, in which A-is-selecied from the group
consisting of phenyl, pyridyl, pyrimidyl, thienyl, furyl, pyrrolyl, oxazolyl,




~ (d-C3)al kyl cooM (C1-C3)al kyl SGBM i n which, when R8

and RO are sinultaneously other than H, they may be
linked to forma 5- to 7-nmenbered ring conprising
fromO to 3 heteroatons chosen fromO, N and S; |n
which M20 is Hor a cation of an alkali netal ch
f r BP3006/IN453hd K; and in which®R10 is H or &CT/EP2005/000925
optionally substituted non-aromati c heterocycle
containing 2 to 7 carbon atons and 1 to 3 heteroatons
c hittgolyll ogbRbzdlylandothiazilyl, F’pyldzcltyl amwadbm tisdaiyly indazolyl,
on of ® a 3 ta 19 [ p
ST Seheseeoiv el Benedinbadaptayy supstiutec
(Cl C4)al kyl, 25 (Cl-C3)hal oal kyl, O (Cl-C4)al kyl,
S-1€1- (ﬁ}f@dw}lacc@rojiﬁg o1 Haihoab ki |, which A is chosen from phenyl,

S- o A

di éﬁ% t t%?ggﬁi)&%bw wmhgl)ﬁ?h?%}gtrj} Ray Ibz I i nked
together to forma 5- t8 7-nmenbered ring  containing
frofm o PEdgiacerdindiaClaimstn i Weie\A 19 PhRRY!S. 21.

Product according to any one of the preceding clains,
cha& act Prodied a@oraméﬁttatanyt ong: ofl)Claim$48- &hit7al in which A is

- o atlep VA ) rraf Supsi P 4y i B oSl of ay,

| 4) h@lnalkg/healkybenenalleyrmht aoyte hetendryin Q-alkyl,i O-aryl, O-heteroaryl,
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i |l I 1P t
ggée'égwt %a@?e%riddf@he%réé% éagH%euﬁgf%ﬁHrmx &tﬂs’iﬁfuted with a
i sSubstituent chosen from (C1-C3 alkyl halogen and O-(C1-C3)alky!.

3-{4-[3-(2-fluoro-5- trlfluoronethylphenyl)ureldo]pheny
| }19. H Pyiduet odcbobdibl- trydioRe- éf Calexas tglel8, in which A is

H%s[rt‘gqtgﬁgv@'\u Sﬁ'%ppay%s ﬁ'e%ggggp%(%ﬂgndtge group consisting of F,
3-Ch-BB-I( ZDHBMX&@%MWCQ@MI dli‘]le@hylt}@N R8XR9), N(R8)CO(R9),
s-ggﬁ.>§§%t§W%<%I%§é% (URENEAE B ol /0 (Ct-Coalon
RBXRIpiny whiighe aadr mmladepq@en y chosen from H,
3- (CH- b%)él%ylch' o1 Aikylonr One(myd:eﬂ%délkw el d@ R dlkyINH,,
'} Cl'l CB%Ly!%O([D%A -C3 )alkylSOsM; in which, when R8 and R9 are
simultaneously other than H, they may be linked to form a 5- to 7-membered '
ring comprising from 0 to 3 heteroatoms chosen from O, N and S; in which M
is H or a cation of an alkali metal chosen from Li, Na and K; and in which R10
is H or an optionally substituted non-aromatic heterocycle containing 2 to 7
carbon atoms and 1 to 3 heteroatoms chosen from N, O and S.

20.  Product according to any one of Claims 13 to 19, in which A is phenyl,
pyrazolyl  or isoxazolyl substituted with halogen, (C1-C4)alkyl,
(C1-C3)haloalkyl, 0O-(C1-C4)alkyl, S-(C1-Cd)alkyl, O-(C1-C4)haloalkyl,
S-(C1-C4)haloalkyl, and in which, when A is disubstituted, the two
substituents may be linked together to form a 5- to 7-membered ring
containing from O to 3 heteroatoms chosen from N, O and S.

21.  Product according to any one of the preceding claims, characterized in
that it is:

1) in non-chiral form, or




pyrldlne 2- car boxam de,

3-{4-[3-(2-fluoro-3- trlfluoronethylphenyl)ureldo]pheny
l}-1 Hpyrrolo[2,3-b]- pyridine-2-carboxam de,
3-{4-[3-(4-fluoro-3-trifluoronethyl phenyl)ureido] pheny
1}-1 Hpyrrolo[2,3-b]- 20 pyridine-2-carboxani de,
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[3-(4-trifluoromethoxyphenyl)ureido] phenyl}-1
ol 0[2% Br RalcBirid (brive-or2- car boxam de, 25
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4-[ 3- (ai)rrenﬂd)gqoimemne goamtictogmhenyl } - 1

yrrol o[ 2, 3-b] pyri di ne-2- 30 car boxam de,

bk henyl ) ur ei do] phenyl }-1
éﬁrrﬁﬁaﬁg ‘%bé}'?,@%"ﬁ’%'? P ca?/b)oxam de] pvwzoo;és/ 114520

PCT/ EP2006/ 000925

£2- [ 3Prgiurt acaending fshany operafittie]pseesding clpims, characterized in
§tQ éo[ 2, 3-b] pyridine-2- car boxam de

oy G S RO me S A AbbiP TAEng 1 H-pY pirmolo(2.3:0-
admet@Jcnkwﬂn@iabphenyl 1-1

4-
y
4
Py % R PR R S PR EFffrotol. a-blpyridine-2-
y
oy
1
4-
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pyr
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pyr
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p
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p
-4
pyr

5

cadba{ammidep] pyri di ne- 2- car box- ani de,

SP?'@["?Q@%WP%%EQ&%YMAP%WW H- epyrrolo[2 3-b]pyridine-2-

?hyl 3-trifluoromnethyl phenyl ) urei do] pheny -
g;(;ﬂirmhar&néﬂt?dpl'%ngwréi'dcﬂﬁhgnﬂ?-ﬁ PPW%I@F& 3-b]pyridine-2-
di f | uor omet hoxyphenyl )'ur ei do] pheny 1

ige b] pyri di ne- 2-carboxamn de

4 3[-{3!~{(33(256}dorm5hnﬂlyqnbmethylphen¢|p.]raidﬂ]mhe}nyl} 1H -pyrrolo[2,3-b]-

Py p&ﬂh%@% %ano%ngé”e 2
3-{4-[3-(2-fluoro-3- trlfluoromethylphenyl)ureido]phenyl} 1H-pyrrolo{2,3-b}-
pyridine-2-carboxamide, ‘
3-{4-[3-(4-fluoro-3- trifluoromethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-b]-

20 pyridine-2-carboxamide, ‘

3~{4-[3-(3-fluoro-5- trlfluoromethy!phenyi)ureldo]phenyl}-1H pyrrolo[2 3-b}-

pyridine-2-carboxamide,
3-{4-[3-(4-trifluoromethoxyphenyljureido}phenyl}-1H-pyrrolo[2,3-b]pyridine-
2-carboxamide,

25 3-{4-[3-(3,4-dimethoxyphenyl)ureido]phenyl}-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide,
3-{4-[3-(2,5- dimethylphenyl)ureldo]phenyl} 1H- pyrrol0[2 3-b]pyridine-2-
carboxamide,
3-{4-[3-(3- methoxyphenyl)ureldo]phenyl}-1H pyrrolo[2,3- b]pyrldlne-2-

30 carboxamide, _
3~{4-[3-(3-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-b]pyridine-2-
carboxamide,
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car boxam de, 15
3-{4-[3-(4-chl oro- 3- trlfluoronethylphenyl)ureldo]pheny
l}-1 Hpyrrolo[2,3-b]- pyrid i ne-2-carboxam i de,

3-{4-[3-(2, 5- d|nethoxyphenyl)ureldo]phenyl} 1

H pyrrol o] 2, 3-b] pyri di ne-2- car boxam de,

3- %%Qﬂﬁ( A6PQor ophenyl ) ur ei dopBhenyl }-1 PCT/EP2006/000925
H pyrrol o[ 2, 3-b] pyri di ne-2-carbox- 20 am de,

3-{4-[3 (2 met hoxy-5-trifl uoronet hyl phenyl ) urei do] phen
yl}-1- (3,9.dMnetRAp H&nmméldﬂ]pheﬁy@-ﬂ-i-ﬁ?rrbm6 BIbyedine-2-
3-{4- 3- eIhyIphenyI)ureldo]pheny

H pyr b]pyrldlne 2- carboxan1de‘ 25 23.

Pr odlﬁ}{4 pa;cz;mtn@(y-s-memwmngt)um]phenﬁpﬂ Rigpyrtaio[23-b)-

c

h ' [ [ t '
3- ?Qaﬁ%ﬁz@ﬁ%&@?%"%n@%n IfI ulo?omet hyI phenyl ) ur ei do] pheny
5 } 7-oldr(3rm-tohyluraid@ipheryl]-3 Hepyryelofl, ]y ritiméy8xcarbdxamide,

cl i r R RGP ReA I A S B RN Bis oo

69 P@MIER2006/ 000925
3-{4- ?r (2pftbwm@rd5);§ﬁerfw]umxwﬁbtb{tms]pyrxaiinbez-@a&trﬁa@mde

S L TSt e iy DR o Eﬁ@ﬁ'}'ﬁ!" -gyrmolo[2,3-b}-

El:é;‘/rrpyutm{éz&ad}exammdedl ne- 2- car boxami de,

EI— E)A' iéf—é%&f g#ﬁ?%ﬁ:&@%&b‘é&%ﬂg&%gswe}n@ 1H-pyrrolo[2,3-b]pyridine-
trif l2zearbex

4-4.8r. {ﬁg@@ld%etrﬂ:ngﬁeﬁ gﬁ m&ﬂ)oxa |}d1gh£m/?ﬂa¥é[hrslb]pyridine-z-

YISl P

3-{4- 1{-{31“[3264-%!1@I‘cﬁ?:&nﬂ@di:bﬁéihﬂﬂhbh}dytﬁeﬁid];ﬂ’ﬂww }HIpyrrolo[2,3-b]-
Hp yrr c%c;) ?I ne- - car boxam d
tri f|pl¥ Qf (3- mtolylureldo)phenyl] 1
H py 3&A-F- (2 S—dm]m;hoxglphemﬂ)waldbdptmnyd}em pyrrolo[2,3-b]pyridine-2-
t r i f I

cet I am no-5-trifluoromethyl phenyl)urei do]
phenya §4- g- fluorophenyl)ureldo]phenyi} 1H- pyrrolo[2 3-b]pyridine-2- carbox-
20 amide,
3-{4-[3-(2- methoxy-s-trlfiuoromethylphenyl)ureldo]phenyi} -1H- pyrrolo[2 3-
blpyridine-2-carboxamide,
3-{4-[3-(3- ethylphenyl)ureldo]phenyl} 1H-pyrrolo[2,3- b]pyr|d|ne-2—
carboxamide.

10

3-{
Hp
tri
15

25 23. Product according to any one of the preceding claims, characterized in
that it is:

3-{4-[3-(2¥fluor0-5-trifluoromethylphenyl)ureido]phenyl}-?—oxy-1 H-pyrrolo-
[2,3-b]pyridine-2-carboxamide.

24. Product according to any one of the precedmg claims, characterized in
30  thatitis:



pyrrol o[ 2, 3-c] pyri di ne- 2- car boxami de trifl uoroacetate,

15

3-{4-[3-(2-met hoxyphenyl) urei do] phenyl } - 14 pyrrol o[ 2, 3
-c] pyri di ne-2- carboxam de, -

2- trlfluoronethylphenyl)ureldo]phenyl
Hh{l@LQﬂﬁgﬂZ’é@O c] pyri di ne-2- cabBoxani de, f}CT/EP2006/000925

{4-[3-(3- trlfluoronethylphenyl)ureldo]phenyl} 1
yrrolo[2 3-c] pyridine-2- 20 carboxam de

4 -4-f4- 52 I’lu&@@hﬁﬂbdrbﬁfe@hﬂﬁﬂm@rﬁ'ﬁﬂmt‘él}:lo]lphenyl} 1H-pyrrolof2,3- c]
rrol o I}) i di ne-2- ‘car boxam d

F[yé'd ? a'r %‘r@'ﬁ@t hyl phenyl ) ur ei do] phenyl } -1 :

r3-(4-[3-2-thethay-bdnethybhenghbmidaiptieny2$H-pyrrolo[2, 3-c]-

c‘é’?"gﬂ‘é Qlcélr%)%rgﬁ)ephenyl ]-1Hpyrrol o[ 2, 3-c] pyridin

-8 S:nhbr@pmarwd)ufendo}pbmyw|l-bh¢rmgl|o124Ben]mr]dm@riy

[ ri di ne-2- carboxam i de,
dé‘rtﬁ’didrﬁid% tﬁﬂug’l’ot%]r:.?ﬁ?%m onmet hill pheny urei d pheny

if‘bfﬁ— %Palopgzgé-f&qaroammd JureidolrhanytxHipyeol 3 cipyridine-
-A-Carbbxbidé trﬁrl@i’@é&maﬁephenyl yurei dO] phenyl }-1

Bl R oGP gtz -l

1Z-carbpRafvdd pifluodbacetat’; car boxam de,

yr d’@l{f? @%I &ry)blﬂ%gﬂ)zlhwé CarLOXaiﬁgrb’ﬂe-Z-carboxamlde

odﬁﬂqqmegeﬁat@ PCT/ EP2006/ 000425
{44 & S:ﬁ%zﬁagé ﬁémﬁﬁmkarkléﬁiggme?ﬂgmeuao]&henyl} 1H-

r w3-.C - Ccar
ZP[Y féj Z-aleyid %ﬁ@%mx?m@?ér [iorencatate;

y 13- - M&Wﬁh@ngﬁur&dcﬂph@@ﬁ]am#%mﬂop 3-cJpyridine-2-
40%%6 gor ophenyl') ur ei do] phenyl } -

C] pyri di ne-2- carboxam de
43f{§rm(-z-trlﬁluorm‘heﬂwlghangl drﬁuﬂwiphghyt}-lH pyrrolo[z 3-c]pyridine-2-
yrcé%&la@m%ec] pyri di ne-2- carboxam de,

3-{4-[3-(3 -tnfluoromethylphenyl)ureldo]phenyl} 1H-pyrrolo[2,3- c]pyrldlne-2—

20 carboxamide
3-{4-[3-(4-flucrophenylureidojphenyl}-1H-pyrrolo[2,3-c]pyridine-2-
carboxamide,
3-{4-[3-(4-trifluoromethylphenyljureido]phenyl}-1H-pyrrolo[2,3-c]pyridine-2-
carboxamide,

25 3-[4-‘(3-p-tolylureido)pheny[]-1 H-pyrrolo[2,3-c]pyridine-2-carboxamide,
3-{4-[3-(4-chloro-3-trifluoromethylphenylureido]phenyl}-1 H-pyrrolo[2, 3-c}-
pyridine-2-carboxamide,
3-{4-[3-(2-chioro-5-triflucromethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-c]-
pyridine-2-carboxamide, |

30 3-{4-[3-(4-triflucromethoxyphenylureido]phenyl}-1H-pyrroio[2, 3—c]pynd|ne-
2-carboxamide,
3-{4-[3~ (4-dlﬂuoromethoxyphenyl)ureido]phenyl}-1H-pyrrolo[z,3-c]pyridine-
2-carboxamide, |
3-{4-[3-(3,4-dimethylphenyljureido]phenyl}-1H-pyrroio[2, 3-¢c]pyridine-2-

35 carboxamide,
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3-{4-[3-(2-fluoro-3-trifluoromethyl phenyl)urei do] pheny
l}-1 Hpyrrolo[2,3-c]- 10 pyridi ne-2-car boxam de,
3-{4-[3-(3-fluoro-5-trifluoronethyl phenyl)urei do] pheny
I} 1 Hpyrrolo[2,3-c]- pyrid i ne-2-carboxami de,

év iff’ 4- fluoro 3-trifluoronethyl phenyl)ureld
| y WOZQ08AABRG[ 2, 3-¢c] - pyrid i 7% e-2- car boxambl Pa 6/000925

3-{4-[ 3- (4 nmet hyl - 3-tri fl uoronet hyl phenyl ) ur.ei do] pheny
l}-1 Hpyrrolo[2,3-c]- pyri di n.e-2-ca rboxa m d e,
3 { 43 @~ (BB dimsthokgphény jeeido] pemyi- 1H-byrrolo[2, 3-c]pyridine-2-

y{cragéogg@?gc] pyri di ne-2- carboxam de

3-{d-[33(245-dimetrtyiphenlyduseigiolpbetpIkepyirdlol2, 3-clpyridine-2-
b RlafnidaCl PYri di ne-2- 20 car boxani de

i f
4
y

i fl uoroacet at
434- @{%ﬂwrﬁ'@hﬂw’wﬁwpbeny&-ljldjwﬁ@ig{ﬁ}?z-@pyridlne-Z-
yrcgpécg{agmaec] pyr| d| ne - car boxam de
f

3- {4P[YQ '(”§ %‘ﬁ@ﬂ 13) ur ei do] phenyl }- 1
H py GL@LBL@%&bWEHfWOF@néthWé}WF@ldé}phéﬁyl}-1 H- pyrrolo[2 3-c]-
Medi cant ﬂ cterlze in that it conpriseées

pr od K¢t '5‘??8? according to any one of Cl ai s
1 t 0324-[3e@- mt@d@-ﬁﬁluor&a@hymehhl)Brettdnj‘pbemw}-1b'cli-wrrcaio[z,B—c]-
phar E?HSM@%E@%’@WSE able acid, or alternatively a -

vate of the product of formula

( l ) 3vig2[8elSretepyphenyiarekiodpiosnyd bida/roie 2, 3-clpyridine-2-
Phar gaasidangat tﬁﬁﬂﬁ@ébét?fén conprising a product

A b Ao velsenul e RIS Ep IR S elpyricine:2-

exci phfitixamide trifluoroacetate,
3-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyi}-1H- pyrrolo[2 3-cjpyridine-2-
carboxamide trifluoroacetate,
3-[4-(3-o-tolylureido)phenyl}-1H-pyrrolo]2,3-c]pyridine-2-carboxamide,
3-{4-[3-(4-methoxyphenyhureido]phenyi}-1H-pyrroio[2, 3-¢]pyridine-2-
carboxamide,
3-{4-[3-(3-chloro-4- dtfluoromethoxyphenyl)ureldo]phenyl} 1H-pyrrolo[2,3-
c]pyridine-2-carboxamide, :
3-{4-[3-(3,5-dimethylphenyl)ureido]phenyl}-1H-pyrrolo[2,3-c]pyridine-2-
carboxamide,
3-{4-[3-(3-ethylphenylureido]phenyl}-1 H-pyrrolo[2,3-¢]pyridine—2-
carboxamide.

25, Medicament, characterized in that it comprises a product of formula (1)
according to any one of Claims 1 to 24, or an addition salt of this compound
with a pharmaceutically acceptable acid, or alternatively a hydrate or a

solvate of the product of formula (I).
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27. Use of a product according to any one of Clainms 1

to 24, as an agent 5 for inhibiting a reaction

catal ysed by a kinase. 28. Use according to O aim 27,

in which the kinase is chosen from FAK, KDR, .Tie2,

Aurora A, Aurora B and CDK2. 29. Use according to :

A WNOR0B/114420hi ch the kinase 7§ chosen from KISI/EBAG06/000925
Tie2. 10 30. Use of the product according to any one

of Clainms 1 to 24, for the manufacture of '‘a

nedb canPhirhBséutical umhpbsifich coRrgtfsing 22 ppadtd! fickdihg to any
conditipn, 31. Use accprding to aim 30, . .
cth%\chr'ih?ecPr?ﬁecﬁﬂgt c Spa‘f‘h&PU&?'@on cwitlyi @i phargaceutically
caaceaptalile 3&ipientocess for preparing the products of

general formula (1) as defined in Caima1l,

chasact gL ' . f. ge . rm

e b Fare 3 PIAYEE peBoRfif H anf on G ERima X (127, bean agen

t hieriihibngregreactips catglysed byerkdnaasn in position 3, |

fol l owed by 20 b) Suzuki coupling in position 3, to

gbea.l n @sé{@é@éipgftﬁg?;lmh??l,lfiﬁrw&% )}h%ﬁzi%%sgf’%%soéw;ﬁmm FAK,

Z e

Pﬁpﬁﬂg\/@%ﬂg‘g@@@ A@P@@@Qﬂiﬁﬁgf the ester in

position 2 to obtain the product of general fornula )

(129. beUser adddpdinglto Claim 28, in which the kinase is chosen from KDR
and Tie2.

30. Use of the product according to any one of Claims 1 to 24, for the
manufacture of a medicament that is useful for treating a pathological
condition.

31. Use according to Ciaim 30, characterized in that the pathological
condition is cancer. '

32. Process for preparing the products of general formula (1) as defined in

Claim 1, characterized in that a product of general formula (V) below:
| R1
WIS
[ “»—CO,Me (V)
Y N
Z H

is subjected to the following steps:

a) halogenation in position 3, foliowed by

b) Suzuki coupling in position 3, to obtain a product of general formula
(111} below:
NH, -
R1
W TS
I N CO,Me (1)
Yo AN
2 H

, followed by



WCONHRa (I1) ., z NHfollowed by d) acylation of
t he am nophenyl group in position 3. 5 33. As
i nternedi ate products, the conpounds of general
fornula (1) below: NH2 / 1 RL ii CONHHRa (Il) Z
in which Rl, Ra, Z, Y and Ware as defined above,
foW@?@%ﬂé‘éé’@atl on of the prdducts of gener BCT/EP2006/000925

formula (1) as defined in daiml1. 10

c) amidation of the ester in position 2 to obtain the product of general
formula (II) below:
NH,

R1

x Q ‘
n CONH-Ra (Il)
Y AN

; .
H , followed by

d) acylation of the aminophenyl group in position 3.

5 38 As intermediate products, the compounds of general formuia (Il)
below :
NH,
R1
WIS
I CONH-Ra (I
Yo N
Zz

H
in which R1, Ra, Z, Y and W are as defined above, for the preparation of the

products of general formula (1) as defined in Claim 1,

10



