N- Azabi cycl i ¢ carboxam de derivatives, preparation thereof and therapeutic

use t hereof %DQ@@‘EJ}?#@ 2006/ 024 776, 2006/ 072 736,P%%68é[306ﬁ§3and

W02007/ 010 W bi cyclic carboxah de derivatives wth In vitro and
in vivo antagoni st or agonist activity on receptors of TRPV1 (or VR1l) type.
There is still a need to find novel ligands for receptors of TRPV 1 type,

whi ch are imroved .in terns .of functional Vit t |, i
and/ or saf é\!rtgzﬁl?'ﬁ\fq}'? eqargmg r%esra’ﬁbveisnvperﬁ ig%hgﬁsat%q?rsegfe%%fﬁb%a%@k By
provi di ng age&kbtyclic carboxam de derivatives that have in vitro and in
vivo antagoni st or agouoist.,activity or f V. e.
A first su %é’f“egk tﬂ\ggé%é A ozjntéon@&%o?%?ﬁg ci%%ounESZMég&?gspﬁ%i tr‘i')g;'gt 0
t he gener alywd5b0oT1/010 834 bpsdribechinit carboRantdecdervatiyascwitiofin vite amd énvivon
concerns processes for preparing the, co f | formula (I).
20Anot her & gé’é'{S?B‘fagl%gSt f"ﬁwgﬁtoﬁé?\cec%or{%g}r)ﬁ'gagmgruvs%ﬁgge?he conpounds  of
general fornula (I) especially in nedicanents or in pharmaceutical
conpositions. The mpounds of. t he i.nventj r
formula (I ;]':%‘ere % Eﬁﬁg? H’e(ep)% f?"rﬁj %\ie&qf_j'é’ncﬁtfogg?ﬁe E({Jrﬁcsfgr s% o\m {yﬁg't gﬁ\/\/‘%ﬁn{’i@'%ne
f r om anong infprov¥a in éamaotfudétionapadisitn nsetabalic prajiandicosafety peofils. her s
correspond to a group CGRl; Wrepresents an oxygen or sulfur atom 5 nis

equal to 0, 1,2 or 3; Y represents an aryl or a heteroaryl optionally
substi {0t edihei tphesene invention esagisfirgpshis need by providing azabicyclic carboxamide

derivatives that have in vitro and in vivo antagonist or agonist activity on receptors of

TRPV1 (or VR1) type.

A first subject of the invention concerns the compounds corresponding to the general

15  formula (1) hereinbelow.,

Another subject of the invention concerns processes for preparing the compounds of

general formuia (1).

20  Another subject of the invention concerns the use of the compounds of general formula

(1) especially in medicaments or in pharmaceutical compositions.

The compounds of the invention correspond to the general formula (f):
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25
in which:

X,, Xa, X5 and X, represent, independently of each other, a nitrogen atom or a group C-
30 Rﬁ



chosen from a hal ogen atom and a group Cl-C6-al kyl, C3- C? cycl oaI kyl ,

C3- Cr7- 10dwycl oal kyl - C - C3- al kyl ene, Cl-C6-fl uoroal kyl , dr ox

Cl1- C6- al k3 2Qﬂgf¢1253@'cl oal kyl oxy, C3-Z7-cycl oal kyl - E‘,@T 20 0@0&53)

Cl- C6-f |l uoroal koxy, cyano, C(0) NR3R4, nitro, NR3R4, Cl-C6-thioal kyl,
thiol, -3(0)-01-C6-al kyl, -3(0)2-Cl-C6-al kyl, SO2NR3R4, NR5C(0)R6,
NR5S02R7, C(0) NR3R4, OC(0) NR3R4, -Si-(Cl-C6-al kyl)3, -SF5,

aryl - C1- 05t keiry Lederstopd &rafwhehene fear ginol X05Xa Kk phe Herepresiesiser oikogen t he

o, - - lKwl., C3-C7- | oal kyl - C1- C3- al kyl ,
%rlogsfl uor oalﬁI O%J]égk%%f)%;(@yg@gaéhéycl oal kyfgiyogndy wnene

C3- Cr7- cycloalkyl C - Cs-al kyl ene-0- possibly being substituted with a

hydr oxyl , p; the aryl and heteroaryl groups being
optlonally su@éfé#ggﬁé ﬂi{ﬁﬁ%ﬁéﬂ%ﬁaﬂbre substituents Rg, which may be
identibal to or different fromeach other; 20 A represents a bicyclic
heteroaryh]g L&tgg 5&?' Zc N 6 3 Z 25 in which 2571, Z2, Z3 and Zei
represent, epen ént%y of each other, a carbon atom a nitrogen atomor a
group C—RZg, Zg, Z6 and Z7 represent, |ndependently of each other, a

o rogen o et 9% F5lier by RIBBSHY uRBRP0I AR T o750

f r om anonghgden ZBm Z38 treaberi4 atoooranels pogaiupg Ct-Csalkylr 80 ,-ayadoglkybe Oz bonded

G- o7 el R Atk o Cedlonedio, . et ofesiny

het er oar ylayxipalky|G8y, alOs\d-;cyaingikylCl,-C3allayienyd-©n 0G4 - G;Jfkﬁ&ﬂdokyl cyano, C(O)

et or oo YIRS QIETRE 6 o FRaib Y ot MO R Sl Bl coaton,

?;:t g oar lylswl\l?aa dﬂkgﬂ(@bféet, iNRgSO,lJl?ﬁ@(@I}M%& OC(OBNRYR4 058}-C;-Cs-alkyl)s, -SFs,
- G- T T UGG o e AR EY Gy SRR Y s srouer e

Ca- C7¢§c| aditykyCa®i-y/cloaBy O+ ayalbllikyl-Gie Salkpbhe; | G hicoalky§(@)CLikaFal kyl

o ob al k=S oSSRy @G Rl Y bR e TNl LRI e

Ca- Cr CyCI odihky | hy@bxga CaiGeydilene S OYR.R., GOaNRBBRAryI(4Bid I@ewlakwg)(ﬁjp@ being SF6,
NR6 C( 0) , ) 4 4 te

Ayl 1. 0PI e eEANEERs orbse SRR e o, ' & PR o o
heteroarylduffeyemirfrdneeaxrhcmtw’tthlo the heteroaryl or aryl groups bei ng
optio @IIy substituted with one or nore substituents Rs, which may be
identical to or different fromeach other; 15R2a represents a hydrogen
atom a h# egeseatsanbioyclia hgteovgyl OF fobbw b kyI Ca-Cr cycl oal kyl ,

C3- Crcycl oal kyl - C1- Ca- al kyl ene, Cl1-C6-fl uoroal kyl, Cl-C6-al koxy, Ca-Cr
cycl oal kyl oxy, C3-C7-cycl oal kyl - C1- C3- al kyl ene-0-, hydroxyl, thiol or
Cl- C6-f | uoroal koxY; R2b represents qudr gen atom a hal ogen atomor a
group O-C6-alkyl, Ca-COr 20 cycl Zal kyIZ Crcycl oal kyl - O - Ca- al kyl ene,

- CL=Ch= fluoroalkyl, -Cl-C6-al koxy dl’ oX I O| ~OX0; -t hi- 0
Ca- C7cycl oal kyl oxy, C1-C6-fl uoroa C’:Z Cr7- cycI oal kyl - C1- Caal kyI enoxy,

Cl- C6- al koxy- Cl1- C3-al kyl ene, C3-C7- cyé"l oal kyI oxy- Cl- 05- al kyl ene, Ca-Cr
cycl oal kylin Q’JmﬁB al kyl enoxy- Cl1- C3- al kyl ene, -
Cl- C6- al k -0-Cl- C3- al kyl ene, C1-C6- al
Ca- C72 Eyc&oa?k 5.8+ RPEeserh Tndapendemily @se@dgﬂaqaroal qavborce@m@mtresen 25
C6-f | uor O@Itdgﬁbr%mup%ﬁjz C3 al kyI ene C1- C6-f | uor oal kyI C(0)-0-, C(0)NR3R4,
C(0) O C1- C6-al kyl, cyano, - C(0) - C1- C6- al kyl

-C(0) - C3- éso%e@r@aivr(?mres%elﬁwpe@ﬂeﬂw @ rgach othes agwtmﬁs’\ BB 2ATRYD C-Ros;
Ca- Crcycl Iréwgsen@a%,%}sﬁl fh.kyl - C - Ca- al kyl ene, C1-C6-fl uoroal kyl,
C1- C6- al koxy Ca- Crcycl oal kyl ox Cl- C6-fl uor oal koxy, Ca-Cr
cycl oal kylthre&r@mswr%m\amng G, saZk@eyZﬁﬂ@ra‘ﬁkseB@fﬂf@, nitrogen atom;

Ca- Cr gy cl Qb P X¥ioll 2532, Zs and Z,, corresponding to a carbon atom, being bonded to

the nitrogen atom of the amide or thioamide of formula (I);

R, is chosen from a hydrogen atom, a halogen atom, C;-Cg-alkyl, Cs-C;-cycloalkyl,



30al kyl ene and C3-C7-cycl oal kyl - C1- C3- al kyl enoxy- C1- C3- al kyl ene possi bly
being substituted with a hydroxyl, Cl-C6-al koxy or N R3R4 group; R3 and
R4 represdMQ 2009/da26@@nt | y of each othgr, a hydr ogenPE&THR260H0GOCED

C/ - C6- al kyl, Ca-Crcycl oal kyl, Ca-Crcycl oal kyl - C1- Cral kyl ene,

aryl - C1- 05- al kyl ene or aryl, or 35R3 and R4 together form wth the
nitrogen atomthat bears them an azeti dine,

Eyr rolidi r(é;—@i-pmidaﬂiyh@,ﬂ@ﬁdylwenﬁlmmgldor@lkyt, hér?mymfﬂﬁimzs p?@emzy’cljm@_- ;)L
onopl peraZl Qe _gr,oup, roup - e optl pAa SUpst| LuL.e a
o S A A e AR I e TR B RO K et

aryl - CflI ceargitﬁl«itk:@ma alkat,y| ggtegcb?awltbﬁf - I;:f?aarkyl - S&)-C,-Cl-af§leabikit-c SCORRYI,
Cl-Co u a Ccy.C

& O b st e il 66 et “Cat PRty CrroesalkyRgy. . Gy

C3- C7- 5cy adyemalkyk@-€ 6@y lenoxy3- CF C@ﬁcdnrﬁalkhw GﬂanGS Q{XNNRERE - BIrd) - NR3R4

G C7- cyo GarriTeh & G, S ppabrga yrtyeneiio, By

aryl oxy- Clalkyb--@(B)-Co08 cy@satkyd X B(0 PEt-eL-aikiyiehexs- @ch%amwkwr@}%“@f—s(o)z-,

yr ogen 4o B - GeCanri 8RB oy Erbatrpalt e dlione®

@3- O cycl w(iohy| -SHNRBRal Kl Daelkydi- _gl-- CEFEBNRKYD e wmswzwr G(mgNRIRL, gr oup
o P T e, ol e A ™
C3- C7-cycl lHk)’|he@éroé@fox;l5:&|h|éiér@1ﬂthl&}3th@@nefdr®wmﬂ|dfyﬂgro@ils K&n@ blstonaily

& G f Yﬁiﬁ“@éﬁ@ﬁ*’hﬁ@r b SyBToN Rty Ve ERBIGRL o prafifarantiion

7- menber eckdchcii®m conpri sing the ni trogen atom and the C(0) group that bear
them 20R7 represents a group Cl-C6-al kyl, C3-C7-cycl oal kyl,

C3- C7-cycl oal kyl -G - Caal kyl ene, aryl -Cl-C6-al kyl ene or aryl; the aryl group
bei ng 16pt imggaiebsessmbsé i Hydtct@nwatoh, @aa@gemtansubst gloup Nt sCEARAEITIC,om a

hal t d.-Cco-al kyl , C3- | | -
& oy o oal Ky PoRRCar RIS asilent ob-ept o gaes. GrEsRfony. CoCr

C3- C7- cyclmgyalokklioxy, C:;C3-cyloakshodl-Byhik@ené&Bd- ahydyd:g exi,or Cl-O8tubloatdon@l koxy,
nitro or cyano; 25 or R5 and R7 together forma 4- to 7-nenbered su tam

conprising the nitrogen atomand the 3(0)2 group that bear them R6
repr esent R rgreogny AhearceEn datdinp W hBlbged -aadikydr, a Groll - Cycl-alalik\d,.c,C3- C7-

| k | | k Cl- C6- al k
2 20y PR oty oG iRy oo ety ek, ydroxy,
Cl-C6-f uqmal kowsy thm trcg,cmmalkylwl?ﬁm CAuibrodMox6- @gJQ/chaﬁaikyi c1~03-

0 R ils S s e iGe el .

Cs- C7- cy clgyaibkiiaxyC aaikyl&igoxy/c cwémﬁé&wl C.les:émﬂLckw)Mscamwnbl .l ng

25  Cs-fluoroalkyl-C(O)-O-C,-Cs-alkylene, C;-Ce-fluoroalkyl-C{O)-0-, C(O)NR3R,;, C(O)O-
C4-Ce-alkyl, cyano, CHO, CO.H, -C(O)-C-Cg-alkyl, -C(O)-Cys-Cs-cycloalkyl, phenyl or
thienyl; the groups C;-Ce-alkyl, Cs-Cs-cycloalkyl, C;-C;-cycloalkyl-C4-Cs-alkyiene,
C4-Ce-fluoroalkyl, -C;-Cg-alkoxy, Cs-Cr-cycioalkyloxy, C;-Ce-fluoroalkoxy, Cz-Cy-
cycloalkyl-C-Cs-alkylenoxy, Ci-Cs-alkoxy-C4-Cs-alkylene, Cs-Cr-cycloalkyloxy-C4-Cs-

30 alkylene and Cg-Cy-cycloaIkyl~C1-Cg-aIkernoxy-C1-Cg-alkerne possibly  being
substituted with a hydroxyl, C,-Cs-alkoxy or NR3;R, group;

R; and R4 represent, independently of each other, a hydrogen atorn or a group C4-Cs-
alkyl, C3-Cs-cycloalkyl, Cs-Co-cycloalkyl-C-Cs-alkylene, aryl-Ci-Cs-alkylene or aryl, or
35 R; and R together form, with the nitrogen atom that bears them, an azetidine,



the sulfur atom(s) may be in oxidized form (S(0) or 5(0)2); the nitrogen
aton(s) may optionally be in oxidized form (N oxide). The conpounds of
formul a (MYOr2Z00%0t8679%e one or nore adymetric car bACHFR2009/(M0058y nay
thus exist in the formof enantionmers or diastereoi soners. These
enantionmers and di astereoi soners, and al so m xtures thereof, including
racem c m xtures, formpart of the invention. The conpounds of
fornmul a (b);rmluyneeximmeridﬁnet, headepimg ofmdrpse@imeor titibmagihdhraldi piparazinal t&.

10Such addition sa nventi.on oI nts nmay be
pr egar ed \A/:O'Er‘h Eﬁ%@ﬁc%@f‘ﬁ% Qmé(‘f,’c@%‘?Ebb@xgcqphgnaiﬁu?“%ﬁt@ e'éja%?'% %ﬂr her
aci ds t haC;aealkis el ot cﬁcﬁfalk@)gm?ecycfo@l}(ylp&hr a:a‘ Mkﬂéné}raryliql@sté!%dehﬁryi

Sl ST T A A e

the fogm @f(oassagcaicwmmm@kw@w ST, ril-G 08, OC+-OPERYMBO3! opbff-cul es
or wwth a s vent Such %)éjrat es and sol yvates als part
t

i nvent i on YIRANYHHR)con -Qclogl-Gr Q%@lm’[e?‘ﬁWQh onC1TCF@ef]UPE93Fké’{AF@

definiti 0h§dr@ﬁ9€?| Y Cy=Cellah@9 e T 2t Ocloalid/loNpr | BE-C 2y QBAIRAIIG -y ne or
an i odi ne; a car bon-based chai n possi bl‘%/t%cont aining fromt

carbon at %6 fwom"‘@h V- %@'kw‘é'?@'e PAIUYs RetBTRYIQY-Car GF%IFVI@@an"HI e

Cl C3 i s pekdsdr@goxpased chain possibly containing from1l to 3 carbon atons;
g al kyl: a linear or branched saturated aliphatic group. Exanples that
nay bt nentioned incl ude met hyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, R%%hti FQLrbNﬂeserﬁeihﬂﬁbend%hﬁy of edth @héfrylawarogen |a'td’1|ﬁf@F a%rro@' @neped

sat ur at ed | e oup, for exanple a group Cl4-al kyl ene represents
27 hear 8k Earierreoaiva et el Gl AL SoBlS & FYolieat onp.

mor e partta@NgadLlebélngTBbfbﬂaﬂ?%ubﬁttﬁﬂébQﬂﬁh, orde BEhIY @hwkm @ﬁos@hqmﬁh gne; a
cycl oal ky%\ sat uratﬁg or partially unsaturated cycl]| ar 8

Exanp) es” PASBSegOBo SHung ! BIRR (CriaAti: be Corygay oo PRI LacRabut y1
cycl opgnt E'kyieﬁﬁ’ctpbﬁ-ﬂﬂd)roaﬂlc C-Qalkaky C el alylhiemixy, CLe@fbe®alkyRecrsl oal kyl
in which tG %g/l §alq% %q ?bl s as defined previ ously, a fluoroal kyl: an
al kyl groglsy'e8 -Cadiue @‘8 P Gt YAB%'0f whi ch have been repI aced with a
fluorine af glandR.abdedbiat: fofn raam ©at-nethbetddylactaf Bhrheisidd eatifodendstompe i s as

defined pr e(y ![h% 88(}5 group that bear them;

20 Ry represents a group C;-Cg-alkyl, C3-Cr-cycloalkyl, Cs-Cs-cycloaikyl-C,-Cs-alkylene,
aryl-C4-Cs-alkylene or aryl; the aryl group being optionally substituted with one or more
substituents chosen from a halogen atom and a group C4-Cg-alkyl, Cs-Cy-cycloalkyl, Cs-
C;-cycloalkyl-C4-Cs-alkylene, Cy-Cs-fluoroalkyl, Cy-Ce-alkoxy, C;-Cr-cycloalkyloxy, Cs-

.. Crcycloalkyl-C,-Cs-alkylenoxy, Cq-Ce-fluoroalkaxy, Nitro Or.CYan0;........o o

25  or Rs and Ry together form a 4- to 7-membered suifam comprising the nitrogen atom
and the S(O), group that bear them;

Rs represents a halogen atom or a group Ci-Cg-alkyl, C;-Cs-cycloalkyl, Cs-Co
cycloalkyl-C4-Cs-alkylene, C,-Cg-fluorcalkyf, C;-Cg-alkoxy, Cs:-Cs-cycloalkyloxy, Cs-Cs-
30 cycloalkyl-C,-Cs-alkylenoxy, C;-Cs-fluoroalkoxy, nitro, cyano, NR3R, -C(0)-C,-Ce-alky!
or -C(O)-Cs-Cr-cycloalkyl; the groups C:-Ce-alky!, Cs-Cs-cycloalkyl, C5-C;-cycloalkyl-C;-
Cs-alkylene, Ci-Cg-fluoroalkyl, C4-Cs-alkoxy, Cs-C;-cycloalkyloxy and C;-Cr-cycloalkyl-
C+-Cs-alkylenoxy possibly being substituted with a group OH, C4-Cs-alkoxy or NRsR,.

35  In the compounds of general formula (1):



5a fluoroal koxy: an al koxy group, one or nore hydrogen atons of which have
been replaced with a fluorine atom a thioalkyl or alkylthio: a radical
-S-al kyl IWONR0@S112€7RI kyl group is as defined previRPOFIAR2002M0G00H3 a
nonocyclic or bicyclic aromatic group containing between 6 and 10 10car bon
atons. Exanples of aryl groups that may be nentioned include phenyl and
napht hyl groups; a heteroaryl: a nonocyclic or bicyclic aromatic group
5- to 12- nenbertbelsmfmbaimi(ismaybémﬁdut@ ﬂrmﬁ(e)@at;(m}g) chosen from0, S and

N. 15Exanpl es nocyclic heter s, that ned i ncl ude

i dazoryl -y e BRGREY Fiaisiaror Bk f ke BR S s oxazot i uryl
t hi ophenyl , oxadlazolyl thladlazolyl trlazolyl tetrazolyl, pyridyl,
pyrazinyl, yrlnldl d zin I and triazinyl. f bicyclic

ot o oat y TR estPaadY B rdbher O 58 CREPH 00 B TS S4BT RG S ConRiome.
genzofﬁ_rlehlepenmt tnu@pbsa@tylm henzwimazs| yhantibesz r@rd@agletséoasohm@zwhyée

enzot hi azo

., 1sobenzp i sobenzot hi azol yl pyridyl,
oy T ol of > REHATFE QI RASTEPIBPIES. BfpgIop gy PEiest amiay HeamHC
pyrrol of 1 mixi@fdyy fdreyart dtheialartioni soqui nol yl, cinnolinyl, quinazolinyl,
qui noxal i nyl, pyrrolo[1, 2-a]imdazolyl, inidazo[1,2-a]pyridyl, i mdazo[ 1, 5-
a] pyridyl, imdazo[1,2-blpyridazinyl, imdazo[1,2-c]pyrimdinyl,

i m dazo[ 1 T?rea:]OIﬂWolijsdbﬂMquIaE{I lrﬂéydéﬁﬁ[ui,tt% flAr ibeksH Bydf acid-addition salts.
|mda [15c]p a] pyrazinyl,

i m da [ 158 E\]aﬂé'lt'a'}?%gﬂ%”? H‘?’Ei&g%Fi'L‘@”BT'byrl dazi nyl ,

i m dazo[ 4. 5- b] pyr azi nyI i mdazo[4.5- t]pyridyl, imdazo[4.5-c]pyridyl,

pyr azol o[ 5- al id razol q[ 1, ri

pyrazol o] T ES%Fgly tﬁhﬂyr{%y prﬁ??@?&f @[&h%’%?wp%féﬁ %ﬁ?ptﬁyﬁéﬂﬂso["{‘ tBe 5y r i dazi

nyl, indolo btneylacxdeymat@r@héefar IRdrasah bR iforyBuriy 61okeIbfng thel diyidotingd By | |

pyrrolo[l Zgﬁ%ra}m |, 30 rroIoLj 2a]pyr|md|nyl

[1,2, 4] tri ﬁh@?%’ﬁf@ft e'["‘ie"ﬁ' Bitriazol o 2, 3- a] pyridyl,

[1, 2, 45triazol o[l 5-a] pyri dyI [1 2.3]triazol o[l 5-a] pyridyl,
1,2,4]triazol o 5-b triazol |m'dinl, oo

(124 ol 178 Gerlpbda obTuRa 1) ey it @0 T sy jotn Ph e r Paodvaies. is. in

[Ngyrzl gi’:ltZI e forinlofZisdddistions Wr dotnbinddibiy Wltﬂ&mbfbﬂmore water molecules or with a

r|

| o[.1, 5- i m dinyl, . .
[1,2, 4]trPg gﬁ'tg%ﬂ:@)%r%é Iaénﬁ’ ﬁé’%ﬁ?@?z{?w Park 81 B V8 Yoy r i mi di nyl, [1.2. 3] tr
|azolo[1 5- S .
2§Iblnsz(5| d\?}\g nyl , ;%Qfé t?gé%z‘tlo'—’l ’gp‘r’ﬁg%%Irgbvmgdde%Xil'tiansla’gpjlﬁ] triazol o[ 1, 2-a] pyr
[i 2. 3] tr L az®halbderbatoirp ¥ fiubtisk, Aydhidrie (@ BRIMiIng ocdd bding; 41 triazi nyl, i m dazo[ 2
11, 2, 4] t i a2r%y P CPROGPASEY chaipppasibly £Pptaining M o GaPep Alnsin i 6] t 1 az
inyl, i midarazelrdayltakk [Vhiuds4ldm i1ai 7:n0k examgbd@z%% &- &drbdn-Basthit dHaz i NI

|mdazo[15a 35tr|a|nyl m dazo 1211]triaziny|
~imi-dazo[ 5. 1= PQS%J&AV 3r’”'%‘& HS?I1 tq?rﬁéﬁ%%tit[im? d]-[ 1,24} triazinyl;

25 - an alkyl: a linear or branched saturated aliphatic group. Examples that may be
mentioned include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
etc.;

- an alkylene: a linear or branched saturated divalent alkyl group, for example a
group Cys-alkylene represents a linear or branched divalent carbon-based chain of

30 1 to 3 carbon atoms, more particularly a methylene, ethylene, 1-methylethylene or
propylene;

- a cycloalkyl: a saturated or partially unsaturated cyclic alkyl group. Examples that
may be mentioned include the groups cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc.;

35 - a cycloalkyloxy: a radical -O-cycloalkyl in which the cycloalky! group is as defined



5imdazo[ 1, 5-c][1.2. 3]triazinyl, pyrazolo[5.1-c][1,2,11]triazinyl,pyrazolo[l

, 5

a][1. 3. 5] W0a2008/M13§7%hzol o[ 1, 5-b] [ 1, 2,8] tri azi nyl , pyPQEHRIMAI00GISE, 2, 4] tr
i azinyl, pyrazolo[1,5-dj[1,2,4]triazinyl and

pyrazol o[ 1,5-c][1.2.3]triazinyl groups; Anong the conpounds of general
formula (1) that are subjects of the invention, a first subgroup of
conpounds i spresiesslyt ut ed by the conpounds for which X1, X2, X3 and X4

epresent . BNRBRRAP LY il G260, SHDSE e 3 SHAE b L BT BNIRL 1

t hat are subjegéstcsd efithtafliorimy etoti;on, a second subgroup of conpounds is

constituted i nds _f or ich X1, X2, X3 and. X4 represent,
ndependent 13 31O B ETERRCD P n ¥ e S ot Mg PInRd e SBURR Do ng
under sbood t aduomatkoky: am ditoggrodn, oX2,or Xdoramgdeéden afpnaesenivisiclahivd bagen
atom the othe S, %rid;]esfpondi ng to a group GR1l; Rl being as defined in the
gener al f or P f’ Wi a LS AY™ he conmpounds of general forrmula (I) that
are subj ect sadhiotlg omaleyithicors radidai-Sdai@5 irs whiphoip Dyl QEENONES defined
constituted b% IheI conpounds for which X1, X2 and X3 represent a group

C R1; X4repr% &Rt a nitrogen atom Rl being as defined in the general

formula (F).an aryl: Amagodybies coiegdidsropiatigemrenmlcohiainng Betivekn téhahd arce
i s constituted

subjegts of the invention, a fourth 30 subgro of conpound

byt hED compotAlfie® A RnhrahpiRs of 81 Rrsdin Tt Siebetanpap SEE Tk Plemgen
atom nore paaghttguibmuby, a fl uorine atom and a group Cl-05-fl uoroal kyl,
nore particul ar a trifluoronethyl group.."oxo"_means "=0"; "thio" nmeans
"o PA O BRI A ieptiede SobusdlarsiRatestith 5B 2 raberkd coBa < o
t he i nventi oinomaé tbisfHelter8atoslaposrrpirerh GG@walMNds is constituted by the
conpounds for which nis equal to 1. Anong the conpounds of general

formula (1) that are subjects of the invention, a sixth subgroup Y
repr es®ent Examplesybf nxmoeygiar heterdaayls ythat phanyle, meptiorasialidcjudeusiaidried with

one or mf:?raggllyﬁ)gt%%zg@, rros)(azglglr, qs&ﬁ{atzélglylisa&a%olw, ng'[,nﬁlio%ﬁwgrqﬁ; oxadiazolyl,

thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and triazinyl.

Examples of bicyclic heteroaryls that may be mentioned include indolyl, isoindolyl,
20 benzofuryl, benzothiophenyl, benzoxazolyl, benzimidazolyl, indazolyl, benzothiazolyl,
isobenzofuryl, isobenzothiazolyl, pyrrolo[2,3-c]pyridyl, pyrrolo[2,3-b]pyridyl, pyrrolof3.2-
blpyridyl, pyrrolof3.2-c]pyridyl, pyrrolof1,2-a]pyridyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, pyrrolo{1,2-a]imidazolyl, imidazo[1,2—a]pyridyl, imidazo[1,5-

. alpyridyl, imidazo[1,2-blpyridazinyl, imidazo[1,2-c]pyrimidinyl, imidazof1,2-alpyrimidinyl, .. ...

25  imidazo[1,5-a]pyrimidinyt, imidazo[1,5-c]pyrimidinyl, imidazo[1,2-a]lpyrazinyl,
imidazo[1,5-a]pyrazinyl, imidazo{1,5-b]pyridazinyl, imidazo[4.5-blpyrazinyl, imidazo[4.5-
blpyridyt, imidazo[4.5-clpyridyl, pyrazolo[1,5-a]pyridyl, pyrazolo[1,5-a]pyrimidinyl,
pyrazolo[1,5-cjpyrimidinyl, pyrazolo[1,5-a]pyrazinyl, pyrazolo[1,5-b]pyridazinyl,
indolizinyl, pyrrolo[1,2-blpyridazinyl, pyrrolo[1,2-clpyrimidinyl, pyrrolo[1,2-a]pyrazinyl,

30 pyrrolof1,2-alpyrimidinyl, [1,2,4]triazolo[4.3-a]pyridyl, [1,24]triazolo[2,3-a]pyridyl,
[1,2,4]triazoiof1,5-alpyridyl, [1.2.3)triazolo[1,5-a]pyridyl, [1,2,4}triazolo[1,5-blpyridazinyl,
triazolo[1,2-a]pyrimidinyl, triazolo[1,2-c]pyrimidinyl, triazolof1,2-alpyrazinyl, triazolo{1,2-
blpyridazinyl, [1,2,4}triazolof1,5-b]pyridazinyl, [1,2 d]triazolof1,5-c]pyrimidinyl,
[1,2,4Mtriazolo[1,2-alpyrazinyl, {1,2,4jtriazolo[1,5-a]pyrimidinyl, {1 .2.3]triazolo{1 5-

35  blpyridazinyl, [1.2.3]triazolof1,5-c]pyrimidinyi, [1.2.3]triazolo]1,2-a]lpyrazinyl,



5 Anong the conpounds of general fornula (1) that are subjects of the

I nvention, a seventh subgroup of conpounds is constituted by the conpounds
for whi chWOr2Q0¥$t28729 an oxygen at om 710Anong t he c@d@PHEFR2O087000H5Er al
formula (1) that are subjects of the invention, an eighth subgroup of
conpounds is constituted by the conpounds for which A represents a bicyclic
heteroaryl of formula: Z2 1 'Z8TZ77 ZL A, 1?Z 3 Z4S 15in which Z1, Z2, Z3
and Z4 rept. esaanazold[mﬁcfgmmwly of emufazoftifeed][1,24r&zngh at onmédaza{it r ogen

atom Z5, 1 represen ntI of each, ot he tro n atom
or a grouﬂmz@z'%gﬁaz' repr@%ﬁ?g%gﬁﬁggﬁﬂaﬁ bm 20‘(”\}\%820&'5 ﬁ%@?gtf?%'%ﬁ'armng

% %g aﬁgnfﬁo[zz&] 1m4]aiadm§u rrﬁ@aim&amig] (&2 ﬂnangﬁnmadmu BaR1. Bmﬂtmr?{]?ozén
2t om of 1 HECHRIG-a ¢ A5aRY Ham Bro bl & ATz B r g b ATFABN 1 the
dubj cots of the '?h"] St gﬁ’é'ﬁzf;“a’hf e Yot ed by
t he conpoﬁ&ag’kl“‘ﬁgiﬁ i ch Nyf%ﬁﬂl%gégﬂ@ L%%PE@XH ic %@é?f\gwﬂ?b? 4’?8 Wtf'a

zr Z1, f cz7pyrazolo[ Ns-dff1,3,4%AdHnyi dhd p#dzoldd R . Z4 iemyegeps; | ndependent |y of
each other, a garhon ator or a nitrogen atom Z5, 4 and Z7 represent,

|ndependently ofXed¥i™dtTér, a nitrogen atomor a group C R2b; Z3
represents a caﬂhtmm@hgr&s’{atm, at nost, fromanong Z1, Z2, 4, 4, 4, Z6 and
z7 reg esent a nitrogen atom one from anong Z1, Z2, Z3 and Za,

corre ‘éondi ng to a carbon atom being bonded to the nitrogen atom of the

am de or WM@@nme%oﬁf oﬁnﬂ:[s%f'g’knéia) formuld:ﬁbthéﬁﬁrfeeﬁfbiﬁc& & thy GHvegBsh, af g or a
group Cl - al k -C-C6-a or, thi ; the groups
Cl - Cs- al kwb%gé PB‘F%%{ nﬂa'Ssq%étetv%tbé&ﬁwwﬁp%%?fﬁﬁ or d - Ce-
X1, X2, X3 and X, represent, independently of each other, a group C-Ry;
R; being as defined in the general formula (1).
15
Among the compounds of general formula (I} that are subjects of the invention, a
secaond subgroup of compounds is constituted by the compounds for which
X4, X2, X5 and X, represent, independently of each other, a nitrogen atom or a group C-
Ry;
20 it being understood that one from among X4, X2, X5 and X4 represents a nitrogen atom,
the others corresponding to a group C-Ry;
R, being as defined in the general formuia (1).

-Among-the.compounds.of general-formula-(1}-that are subjects.of .the.invention,.a-third. ...

25  subgroup of compounds is constituted by the compounds for which
X4, X2 and X, represent a group C-Ry; X4 represents a nitrogen atom;

R, being as defined in the general formula (1).

Among the compounds of general formula (1) that are subjects of the invention, a fourth
30  subgroup of compounds is constituted by the compounds for which
R, is chosen from a hydrogen atom, a halogen atom, more particularly a fluorine atom,

and a group C4-Cg-fluoroalkyl, more particularly a trifluoromethyl group.

Among the cdmpounds of general formuifa (1) that are subjects of the invention, a fifth
35  subgroup of compounds is constituted by the compounds for which n is equal to 1.



10al koxy group. Anmong the conpounds of general formula (I) that are
subjects of the invention, a tenth subgroup of conpounds is constituted by
t he compoW@x2GUH 114675 A represents adbicyclic het eRGFFR2609/00088Ba: 15
Z2Zl Z 11Z ZN,z/ 6 1-45 in which Z1, Z2, Z3 and Z4 represent, independently
of each other, a carbon atomor a nitrogen atom 20Z5, Z6 and Z7 represent,
i ndependently of each other, a nitrogen atomor a group C R2b; Za
represents a carbon atom two, at nost, fromanong Z1, Z2, Z3, 4, Z5, 4 and

Z7 represant @ i %rﬂgtstgm%td?glgnmgrg fog‘rﬁ&gg@n'ﬁgég%r%%ugﬁés 0 %eqﬁ\%nﬁ%re,oarﬁiétp the

correspondi ng©to a carbon a €l ng g nitrogen
am de or shbgsawd Ferepfestotsrar ary( INgre 2BRRblarle pr psewt, ptordajig sobstitutad ovithor a

met hyl , egnélbf m5§%$%§;¢%ryu%°mg%'%EP%VWE’”&HQ@' elatgrrnsf[ hi enyl group; the nethyl

groups possibly Strtu roxyl ~“or nethoxy group.
Anong % he conpounds of general formula (1) that are subjects of the

i nvention 30 e nt.h subgroup.of co unds i s,copstituted hy the

conpoundsAFg’BgmﬁFc%?%%ru 8?2? é)gé;%pgrafﬁoe(mafaoﬂg?h%re Spfed0f tnd mventpén, a

2009/ 1126%&:0BCELBHROP 006OP3uNdB2ls besttites bgtefhienedmpouridsefogemsctal wf or nul a
nds of general fornmula (1) that are subjects of

(r). the conpo
t he inven{-é?%g%[?:’%(%LS %%ﬁgﬁﬁ%&bgroup of conpounds is constituted by the
conmpounds for which

10  Among the compounds of general formula (I} that are subjects of the invention, an
eighth subgroup of compounds is constituted by the compounds for which

A represents a bicyclic heteroaryl of formula:

15  inwhich
Zy, Z5, Z3 and Z, represent, independently of each other, a carbon atom or a nitrogen
atom;
Zs, Zs and Z; represent, independently of each other, a nitrogen atom or a group C-Ray;
Zs represents a carbon atom;

20  two, at most, from among Z,, Z,, Zs, Z,, Zs, Zs and Z; represent a nitrogen atom;
one from among Z,, Z,, Z3 and Z;, corresponding to a carbon atom, being bonded to

the nitrogen atom of the amide of thIGAMIAE 6F Forila (1)~ e

Rap being as defined in the general formula ([}.

25  Among the compounds of general formula (1) that are subjects of the invention, a ninth
subgroup of compounds is constituted by the compounds for which

~ Arepresents a bicyclic heteroaryl of formuta:

Z
Zz/ 1*-%5-272
z N, ®
3 Z;/ Z

30 inwhich



A represents the group R2b R2b represents a hydrogen atom or a group
Cl- C6- al kyl &IO- Cl- C6-al kyl, phenyl or thienyl; the groups Cil-C6-alkyl
possi bl y B@Qn% #%26%Uted W th a hydrdkyl or Cl-C6- RORRARZONGANO53 Anong
t he conpounds of general fornula (1) that are subjects of the invention, a
thirteenth subgroup of conmpounds is constituted by the conpounds for which
A represents the group R2b thienyl group; the nethyl groups possibly

bei ng subshi £utledndidi reprebgrdy iodgperdlentipothench aneaup carbon Aomany at fieogspnpounds
of generalfornula (I') that are subjects of the invention, a 5fourteenth
subgroup of conmpounds is constituted by the conpounds for which A

r epr esent st Aeargr HrupprRednt Ratedreidatlyasf edef bihed a mitrddee ajemer algrédupraonm,a (1) .

10Anong t f neral fornmula (1) that are subjects of the
i nventi on, aégé}%%g%?‘%%gﬂ%go%up of conpounds is constituted by the

conmpoufds thoratwmst Hrofk arepneZem, 74 e Zgrdywmd R2bepresdR2 b nitrogen atom:;
one from among Zi, Z,, Z; and Z,, corresponding to a carbon atom, being bonded to
‘the nitrogen atom of the amide or thioamide of formula (1);
Ra, represents a hydrogen atom or a group Cy-Cs-alkyl, C(0)O-C;-Cg-alkyl, phenyl or
- thienyl; the groups Cs-Ce-alkyl possibly being substituted with a hydroxyl or C-Ce-
10  alkoxy group. '

Among the compounds of general formula (1) that are subjects of the invention, a tenth
subgroup of compounds is constituted by the compounds for which
A represents a bicyclic heteroary! of formula:

15 |

z
z; vz

[
Z N’
:‘kZ: Z;

Z

in which
Zy, Z,, Z3 and Z; represent, independently of each other, a carbon atom or a nifrogen
atom; |

20  Zs Zs and Z; represent, independently of each other, a nitrogen atom or a group C-Ry,;
Zs represents a carbon atom; |

one from among Z,, Z,, Zs and Z,, corresponding to a carbon atom, being bonded to
the nitrogen atom of the amide or thicamide of formula (1);

25 Ry represents a hydrogen atom or a methyl, ethyl, fert-butyl, C(O)C-ethyl, pheny! or
thienyl group; the methyl groups possibly being substituted with a hydroxyl or methoxy
group.

Among the compounds of general formula (I} that are subjects of the invention, an
30  eleventh subgroup of compounds is constituted by the compounds for which

A represents the group



R2b represents a hydrogen atomor a group Cl-Cs-al kyl, phenyl or thienyl;

t he groups 15C1-C6-al kyl possibly being substituted with a hydroxyl or

Cl- C6- al kONO 2(02ip1265%ng t he conmpound$0of general f ROTIFRA00L/G0CH53ar e
subj ects of the invention, a sixteenth subgroup of conpounds is constituted
by the conpounds for which A represents the group Anong the conpounds of
general fornula (I) that are subjects of the invention, a seventeenth
subgroup of co is constijtuted by the nds for~whi g the
definitions off*X mWan “A given above ar i ned.
5Anong the co r a (I \%ﬁ S bj\ec S t he

i nvention, an [ St | ea“Nb)thbhe
conmpounds for which X1, X2, X3 and X4 represent, independently of each

ot her, a &xognCaRdefined imthegyamatdl ferinplaXl), X2 and X3 represent a group C Ri;
X4represents a nitrogen atom Rl is chosen froma hydrogen atom a
hal ogen atom nore particularly a fluorine atom 10and a group

Cl- C6- f | udnmaeigkiple, comproeings rof igenbe! [fyrmauld () fthatoarenetbieets gf digpinventios, equal to

1, Y repr n.ar nore. particularly. a phenyl tionally substituted
Wi th ofle gégﬁrﬁt'org% "2 o%fledﬁm&"aﬂ%%a'sr?BP%’l%tsFP?’éﬁﬁ ‘%WRQ(’F%%FWthatOWB; W

r epr esent & rapreseyigére groom 15A represents a bicyclic heteroaryl of formula:
Z 28z6 N, 3Z 45 in which Zl, Z2, Z3 and 4 hggresent, i ndependent |y of
each other, a carbon atomor a nitrogen 20 atom , Z6 and Z7 represent,

i ndependently of each o ~-aMNi t rogen L@ group C R2b; Zz8
represents a carbon at twp, %t, om Ano , 22, Z3, 11, Z5, Z6
and Z7 represent a nitr i z e fnNQp¥anord Z1, Z2, Z3 and 4,
correspondi ng to a carbon atom\ bei ng bond&d to' 25t he nitrogen atom of the
am de or thioanide of formula (R), -

= /N = /N
N Ry ‘O/ />_ Rab

\N’N\87 X N~n

f Rop

Rz, represents a hydrogen atom or a group Cy-Ce-alkyl, C{O)O-C,-Cs-alkyl, phenyl or

(@)

thienyl; the groups C.-Cs-alkyl possibly being substituted with a hydroxyl or C;-Cs-
10  alkoxy group.

Among the compounds of general formula (I) that are subjects of the invention, a

thirteenth subgroup of compounds is constituted by the compounds for which :

e T T
Ro
L~ €L
V4 2b 7Ry,
Rap
Z =N =N
y/ Ro 46/ />7R2b
Ro

Rz, represents a hydrogen atom or a methyl, ethyl, terf-butyl, C(O)O-ethyl, phenyl or

15



Rz, represents a hydrogen atomor a group Cl -C6-al kyl, C(0)O0-C1-C6-al kyl,
phenyl or thienyl; the groups Cl-C6-al kyl possibly being substituted with a
hydr oxyl JANOC200H1126%kDxy group. 30Anorid t he conpoundBCafFRZ009/A00058 nul a
(1) that are subjects of the invention, nmention may be made especially of
the follow ng compounds: I N-(2,3-Dinethylimdazo[1

,2-a] pyrid-7-yl)-5-fluoro-1-[(3-fluorophenyl)nethyl]-1 H i ndol

e-2-car boxhjﬂhyjegroup; 2he methyl groups possibly being substituted with a hydroxyl or methoxy

N (2, 3- D| hazll i mdazo[ 1, 2-a] pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyOnret hyll
C1H ndoq car boxam de; 3.

N 2- ( Hydr oxynet hypi m dazo[l 2-a] pyrid-6-yl]-5-fluoro-1-[(3-fluorophenyl)-
met hyl | - 1H-i ndol.e- 2-ca

S, N (3 VAT Y%, RarmBPat i il ST era. arpye: - Bet, 35, BUFSiD 05 18 (280FRut opheny
1)- nmeb hyIfﬂ)urildéﬂtmsiIngatﬂ)-@f&bb@mamﬂsde congituted by the compounds for which

N- ( 2- Et hyl m dazo J,t upyri d-6-yl)-5-fluoro-1-[(3-fluorophenyOnet hyl -1Hin
dole- 2-c {f he

N[ 2- ( Thi en- 2 y0| m dazo[l 2- a] pyr| d- 6-y1]-5-fl uoro- R [ (3-fl uorophenyOnret hyl ]

-1 H 10i ndol e- 2- car boxam
|\] -6-1?\}11)-5 I\I -[(3-fl uorophenyOnret hyl ]
/ 2 /Ry,
¥, 2- | pyri d- N+Nor 0-1-[ (3-fl uorophenyl) -

N-(2-tert-Butylimdazo[1,
rl H indol e-2-carboxam dg;

159*N 2- (Hydroxyrret hypi m dazo| 1, ZR@z] pyrid-7-y11-5-fluoro-1-[(3-fluorophenyl
) - met hyl |5 q I r,bo 0
N- (2- Met hy : ':B‘ﬁggf f'?e“cﬁ“gﬁg’?"%]?% “.jradi'b-yl)-5-f| uor o- 1- [ (3-f I uor opheny1) -

10 Among the compounds of general formula (1) that are subjects of the invention, a
fifteenth subgroup of compounds is constituted by the compounds for which
A represents the group

| Ro,
T~ 1
/ 2b 7Ry
Ry,

Rz represents a hydrogen atom or a group C,-Cs-alkyl, phenyl or thienyl; the groups
15 Cy-Ce-alkyl possibly being substituted with a hydroxyl or C;-Cs-alkoxy group.

Among the compounds of general formula () that are subjects of the invention, a
sixteenth subgroup of compounds is constituted by the compounds for which

A represents the group

Rao
. N\/e' 2b . N‘“"N/ R
20 Rop

Rz, represents a hydrogen atom or a methyl, ethyl, tert-butyl, phenyl-or thienyl group;
the methyl groups possibly being substituted with a hydroxyl or methoxy group.



met hyl | - 1H-i ndol e- 2- car boxam de; 11.

N-[ 2- (Thi en-2-ypi m dazo[ 1, 2-a] pyri d-7-yl11-5-fluoro-1-[(3-fluorophenyl) net hy
1]-1 H 20NRu30eS/2126fdoxani de; 12. 12 PCT/FR2009/000053 _
N-(2-Ethylimdazo[1, 2-a] pyrid-7-yl)-5-fluoro-1-[(3-fluorophenyOnethyl-1Hin
dol e- 2-carboxam de; 13.

N-(2-tert-Butylimdazo[1, 2-a]pyrid-7-yl)-5-fluoro-1-[(3-fluorophenyQret hyl]
-1 H i nddireery ter b@nammﬂe of general formula (1} that are subjects of the invention, a

ggﬁgny'lgz’s%v g%ritn b&n% [c?mé)gw%)cgsy gnqoalgtlt}ljgg%by hre éc!n%)oru% or}y\flvh%h[t 3-fluor

N- ( 2- Et hyldefmitlazodflx 2XaXpyXy, d; Y. M)anb-A givén diosveneé bybihed.( 3- f | uor ophenyOnet h
yl']- 1H pyrrol o[ 2, 3-b] pyri di ne- 2-car boxam de; 16.

N- (2, 3-Di net hyl i m dazo[ 1, 2-a] pyrid-7-y1)-5-trifluoromethyl-1-[(3-fluorophen
y1l) - 308netAmydiy tHel—q:x;mpmJndé&f@ebér}@}/lfdrdﬂiulhea?{mrdb@)saﬁbd@ of the. mvention, an

N42- ( Hydr gxynet I m dazo or o 1-1-[(3-fluoro
- phenyoﬁf%?efnrﬁ/?ﬁt?%% é %WQF%@%WB@Z‘J%&@ the & compounds o7 whieh
N[ 2- ( Hydo@xymgwmmretale@ér&,, |2d@ddh}zlélhlqr5f e)é%h ofhelrTd @ﬂouplmﬂ?tomé&erha{l\(eﬁr fluoro
- phen rrol.o ne car poxam d
19’E)N- ( gollrlé{ 1:%% %‘J% Fepent 4& 'JBW & [%7 %EprgS@ﬁ%p ogeq f’@“’f* | uor ophenyOnet hyl | -
1 H i ndolm-réemwehdmnh@wro en B -aMedibyd Wbﬁllﬂoﬂi éarn&ﬂgf]ypé/ﬁ%dﬂrﬂ at%m
in-6-yd)-5-fl uoro- ro i n car boxam de;
521. Nﬁ ( épﬂﬁ %9%§F b@ﬁ%?ﬁ’%ﬂdg’? é/a%ﬁﬂ?%ﬁ Hoome NL&T’UB fluoro-1-[(3-fluo
ro- nisequalto1;,

Y represents an aryl, more particularly a phenyl, optionally substituted with one or more

halogen atoms, more particularly fluorine atoms;

W represents an oxygen atom;

15 Arepresents a bicyclic heteroaryl of formula:

Z
il e Zzz,
Z N, °
3KZ4/ Z;
in which
Z4, Z;, Z3 and Z, represent, independently of each other, a carbon atom or a nitrogen
20 atom;

Zs, Zs and Z; represent, independently of each other, a nitrogen atom or a group C-Ryy,;

Zg represents a carbon atom;

two, at most, from among Z,, Z,, Zs, Z4, Zs, Zs and Z; represent a nitrogen atom;

one from among Z,, Z;, Z; and Z,, corresponding to a carbon atom, being bonded to
25  the nitrogen atom of the amide or thioamide of formula (I);

R, represents a hydrogen atom or a group Ci-Ce-alkyl, C{O)O-C,-Cg-alkyt, phenyl or

thienyl; the groups C;-Cs-alkyl possibly being substituted with a hydroxyl or C4-Ce-

alkoxy group.

30  Among the compounds of general formula (1) that are subjects of the invention, mention
may be made especially of the fol!owing compounds:
1e N-(2,3-Dimethylimidazo[1,2-alpyrid-7-yl)-5-fluoro-1-(3-flucrophenyl)methyl]-1H-

indole-2-carboxamide;



phenyOret hyl ] - 1H-i ndol e- 2- car boxam de; 22.

N-[ (2- (Et hyl oxycar bonyl )i m dazo[ 1, 2-a] pyri d-6-y1)-5-fluoro-1-[(3-fl uorophen
y1)- met hWQ-2009HiR§78- 2- car boxani de; 123. PCT/FR2009/000053

N-(2- Met hyl i mi dazo[ 1, 2-a] pyri d-6-y1)-5-fluoro-1-[(3-fl uorophenyonet hyl]-1H
10i ndol e- 2- car boxam de;

N-([1,2,4] Triazolo[1,5-a] pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyOnet hyl]-1H
i ndol e2- c2¢ boxAhRdEDirtyignidare] KB apetmds/)d-flgeodr@-fdmophsna)raethyl-hat  are
subj ect s ofd %ﬁventl on, one 1l15subfamly is represented by the conpounds
of gener al"PErnfIROAMHCt or which: Reb represents a hydrogen atom a

hal ogen agom on-[2-(8y@dRyrith@imalald 2-48yrial6-ypaiuerd- k) 3-flurophenyl)- |
C3-Cr7-cycl oaI Ky I[- C(Zly ja)(al Kk fvgne (Z“,[ll C§§¥ uoyghal kyl , gi p ko&)y, hydr oxyl ,
thiol, oxB® ftyHHJ;f '”@S‘e@ﬁ@ﬁ@f%ﬂ%yl oxy, Cl1-C6-fluor oal koxy,

c3- C7- ychoal kyl¢ .

s 5:cyc%1oal kl;/(fl g%etﬁﬁz (g!éf%hrﬁfag%dﬁ 2%;3;5?@1 -l 8N iofol1-$ETRbIOBhENS)

20cycl oal WF“Y&ﬂfEJdeBk%ﬂ?th@s@yﬂ!dﬂ C3-al kyI ene,

& Cr- cyotoar kol e Gl B AN et A oommen ety noge-

C6- f | uor oickKdox@h@le; 0- C1- C3- al kyl ene, C1- G- f | uor oal kyl - C(0)-0-, C(0)NR3R4,

by - G- & oy AT i ey 'i$P°f°dgﬂg§}feryeh%ypwfhyu 1H-

C3- CHy cindalkeiytarbidxandde] kyI ene, Cl-C6-fluoroal kyl, 25 Cl1 Cral koxy,

O oL A Bl S At i B i o™

Crcycl oal ihybleg-céaso)ainlﬁyé enoxy Cl - C3-al kyl ene possi bI y bel ng substituted

wi th a hydroxy] oxy.or NR3R4 grou R3 and R4 being as defined in
the gener@ fo’N&&“%Ft'awmeﬁwiwﬁ%a{%@lpwﬁrﬁdﬁm%@ -tdEhdospprhesylirul a (1)
that are guiygatsin@blelerbo4andd.on, a first subgroup of conpounds is
constituted by the conpounds for whi ch X1, X2, X3 and X4 represent,

i ndepénde?tt | y M&éléxdﬁowﬁhyl irgidgrelt3-aPyRi-7-4irg-flrera- &-{(@Hlvowmhenydm a hydr ogen
atom a h oD cularly a fluorine atom and a group

35Cl1- C6- f'ﬁh@?@ﬁf@b?&bgﬁ&f&ﬁ"?%m arly a trifluoronmethyl group. Anobng the
conpoundst@f ghtMthiil-Srrhenglintiiajol 1 Bedpyiide’-gitbifleotcs1-{(B-flubepheydit i on, a

second su@g{h%_qvohd&g@p&q@ M@e constituted by the conpounds for whi ch nis
equal represents an dryl, nore particularly a phenyl, optionally

substi tut‘efd' wi A2 b'b“nm Bwl)md&dﬁﬁt@@ndd’t—ﬂmﬂum}r‘e[(wubmpmérﬁyr)hmtrfyl Uef-i ne

ato md(g % @O nds of general fornmula (1') that are subjects of the
i nve |on T4 Lg‘?oup of conpounds is constituted by the conpounds
for whi chW r e 2 EelimicioLgRPrid T SR 5-AkbréTg (Wflddispeaypasingst pindrner al
formula ( siF‘% that, are subjects of the invention, a fourth subgroup of
conpound 'DRKHEIOR: ut ed by the conpounds for which A represents the group

1So N (2—tert-ButyI|mrdazo[‘[ 2-a]pyr|d 7-yl)-5-fluoro-1- [(3~ﬂuorophenyl)methyl] 1H~ S

lndo!e 2 carboxamlde
25 14 N-(2,3-Dimethylimidazo[1,2-a]pyrid-7-yl)-5-trifluoromethyl-1-{(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide;
15 N-(2-Ethylimidazo[1,2-a]pyrid-7-yl)-5-trifluoromethyl-1-[(3-fluorophenyl)methyl]-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
16 N-(2,3-Dimethylimidazo[1,2-a]pyrid-7-yl}-5-trifluoromethyl-1-[(3-flucrophenyl)-
30  methyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
17«  N-[2-{Hydroxymethyl)imidazo[1 ,2-a]pyrid-7-y|]-5-triﬂuoromethyl-14[(3—ﬂuoro-
phenylymethyl]-1H-indole-2-carboxamide; '
18  N-[2-(Hydroxymethyl)imidazo[1,2-alpyrid-7-yl]-5-trifluoromethyi-1-[(3-fluoro-
phenylimethyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide;



15this group being optionally substituted as defined in the general formnula
(1) above. Anmong the conpounds of general formula (1') that are subjects of
t he i nvenWORRO0S/T126789 subgroup of conpbunds i s constRGTHE2009/008653
conmpounds for which Xi, X2, X3 and X4 represent, independently of each
other, a group CG-Rl; and Rl is 20chosen from a hydrogen atom a hal ogen
atom nore particularly a fluorine atom and a group Cl-C6-fluoroal kyl,

nore part igul apkp-Methylintiiae] DoRIYYH- 9y PSHLOR-1-K3-Bqo@bhdrg))iethyil1epr esent s an
aryl, nore pal‘élc larly a phenyl, optionally substituted with one or nore
hal ogen at ¥R 2Ry 8"%’%‘9?4 cularly fluorine atons; 25 Wrepresents an oxygen

atom A reps esmtza\néth)ﬁ 951 5HP?Hrﬁiﬂﬁ“@-yll?-%l-fmﬁrcpPI[(‘SQWJ@Hp}ﬁeWtWI uted as
defined in the general Tormu above cl eaved from'a nolecul e by

br eaki ng éHﬁ’éfﬂQi‘?é’rG?be%amﬂ@d with loss of an electron pair. This group may
th t

for ety SR PR R OaI PRI B RS At ShRE. (€201 Vat ed
hydr oxyl ghenyhmetioh- ﬁémaolﬁe? hmbe&uhlﬂanat e, benzenesul fonat e,

-t ol I f trifl | f I f
eavi ng. oPBUpe AR AR AP b Ao R SRS et Ences i
Organi ¢ Cheitriyd]t tHHhdold-2-darboxamiGeh Edition, Wley Interscience, 2001. In the

h bel " b
e B b Do SR A SO S B AR o, oo 20

t enpor@ri lrMoleE@@érbMﬁdm:BQ a part of the nolecule during a reactlon and
which may be readily re I n a subsequent synthetic ste | es of

prot ect i ng*yr olyg&! %ﬁHr‘@é‘?l@fH§1€]@¥r'%§ﬂ8§rﬂﬂ%%‘1t[ ﬁ'@rwfﬁaélam?@gﬂ é’r"én l&ren in
T W G eengartdxinMe Witz, 3rd Edition, Wley Interscience 1999. 15 In

accordance wth the invention, the corrpounds of general formula (1) may be
prepared according to the process illustrated by the general schenes 1 and

2 bel ow  R&RAGERNL coMpdndddst §ideralNofnula (1) that are subjects of the invention, one
15 subfamily is represented by the compounds of general formula (I) for which:

Rz represents a hydrogen atom, a halogen atom or a group Cy-Ce-alkyl, C5-Cy-

cycloalkyl, Ci-Cr-cycloalkyl-C-Cs-alkylene, C;-Cq-fluoroaikyl, Ci-Ce-alkoxy, hydroxyl,

thiol, oxo, thio, Cs-Crcycloalkyloxy, Ci-Ce-fluoroalkoxy, Cs-Cr-cycloalkyl-Ci-Cs-

alkylenoxy, C;-Cg-alkoxy-C4-Cs-alkylene, C;-Cs-cycloalkyloxy-C,-Cs-alkylene, Ci-Co-

20  cycloalkyi-C,-Cs-atkylenoxy-C,-Cs-alkylene, Ci-Ce-alkyl-C(O)-O-C4-Cs-alkylene, C4-Cs-

alkyl-C(0)-0-, Cs-Cs-cycloalkyl-C(0)-0-C,-Cs-alkylene, Cz-Cr-cycloalkyl-C(O)-O-, Cy-

Cg-fluoroalkyl-C(0)-0-C4-Cs-alkylene, C;-Ce-fluoroalkyl-C(O)-0O-, C(O)NR;3R,, C(O)O-

C1-Cs—alkyl, cyano, CHO, CO;H, -C(0O)-Ci-Ce-alkyl or -C(O)-Cs-Cr-cycloalkyl;, the

~groups Ci-Cg-alkyl, Cs-Cr-cycloalkyl, C;-Cr-cycloalkyl-Cy-Cs-alkylene, C;-Ce-fluoroalkyl,
25 C,4-Cs-alkoxy, 'Cs-CT-cycloaIkyloxy, C-Ce-fluoroalkoxy,  Csz-Cs-cycloalkyl-Ci-Ca-
alkylenoxy, C;-Cs-alkoxy-C:-Cs-alkylene, Cs-Cr-cycloalkyloxy-C,-Cs-alkylene and Cs;-
Crcycloalkyl-C4-Cs-alkylenoxy-C,-Cs-alkylene possibly being substituted with a
hydroxyl, C;-Ce-alkoxy or NRsR, group;
Rs; and R, being as defined in the general formula (1).
30
Among the compounds of general formula (I') that are subjects of the invention, a first
subgroup of compounds is constituted by the compounds for which X;, X5, X5 and X,
represent, independently of each other, a group C-R;; and R, is chosen from a
hydrogen atom, a halogen atom, more particularly a fluorine atom, and a group

35  C;-Ce-fluoroalkyl, more particularly a trifluoromethy! group.



X2X2 N )d3.L(XiaL X4 N\ W W5, CH2) n5CH2) n According to schene 1, conpounds
(1) may be obtained by reacting a conpound of general formula (I11), in

whi ch B r YO B126TINH2 gr oup and X115 X2, X3, X4, PCNFRAOWMIED0Ss8e as
defined in the general forrmula (I) above, with a conmpound of general
formula (111), in which zZ1, Z2, Z3, Z4, Z5, 4, Z7 and Z5 are as defined in
the general formula (1) above and D represents a | eaving group, as defined
above, for instance a brom' ne or iodine atomor a trifluoronmethanesul fonate
group, - for _exa ccord' t.hod sim|ar o t hat . descri bed
RO am Acare 8 o0 £ dongel Ayl ) Thetorre i R oo etRBae

descri bed sédfbrtdfmjbbrdlﬁrcﬁtcumoomd%lQ)Nﬂstttoted tbpase cspbilire’ fonwhiee reistequain t he
presence of ,a copper salt in catalytic, unt |n th rese of

Doyt 1 ¢ et P SEPrESsh e i PodioiTAG LheiY a oPTRIEIY RADSIBPL YA ¢ he
presenge ohe ar haeechsldgEsh ASmPOhaSaHBURRK FlaB@ieatoms. a sol vent such as

di oxane; - for exanple according to a nethod simlar to that described in
J. Am Chem Soc. 5 2002, 124 (21), 6043, or according to methods described
in the Iltt\mo@tguh@c@hp&nwwg@nér’apmatﬁld)ltaét arg shbjéct@rdf thd Rvérhienps gf@nce of
a catalytic armun% ium derivative, suc [) | 1 adi um di acet at e,
in the pr&4R4ee 8 C%f“%%{”éﬁﬁﬁ |CE“S$Wﬁﬁ?nby6'f‘e QO’BB?LI”}Q@ Eé’é{depf@aewsza@ a

di phosphi agygenhohol e i n the presence of a base such as caesi um carbonate,
at reflux in a solvent such as dioxane. 10 The compounds of general fornmula

() al so be obtained by reacting a conmpound of general formula (I1), in
which B raﬁfo@getnés(:omd@mda%vIgegér@umr&m %3 thaf2are Gubjeéts of theYindBitiol ar e as
defi ned IF t he general fornmula above, with a co&}p@ gcg eneral
formula (fqutsu ﬂf%eB.OEﬁO'z&OU“EE '5 St@&ed '%the?é’mp?‘?” rAe SREESEBIS ned i n

the genergle dgrogprul a (1) 15 above and D represents an NH2 group, in the
presence of a coupling agent such as diethyl cyanophosphonate or

N- ( 3-di net hyl am nopropyl )-N -ethylc i-tlNj de, optionally in the presence
of a base such as triethylanm ne, iaa s Ive?t, for instance
di met hyl f or mam de. 20 The conpounds al formula (1) may al so be

obt ai ned by reacting a conpound of general formula (I1), in which Bis a

chl orime ﬂﬁ@ﬁﬂo@ﬁ@e%bop?@na!l%%ubéﬁ’ﬂute@asMeﬁﬂa‘él 1W!ﬁs"®n@$al¢{ﬂfdu dgavéhe general

formula (1) above, with a conpound of general formula (I11), in which Z1,
Z2, 73, Z.4, 4, Z6, 4 and 4 are as defined in the general forrmula (I) above

and D repl&ﬂﬁﬁ@"tﬁe é&nﬁlﬁ"&wd@r&%@neﬂaﬂf@nﬁw (Yt §r'é0§hbjb%tsdbfcthé Q{\/@ﬁﬁtﬂfi%eﬂﬁht ol uene
or 25tetrahydrofu ran. The conpounds of general formula (11), for which B

represent §”%®H‘R)@f|§°€ﬂp-°€f‘%ﬁ RERYSFLtURE PY e eBPRBINESIPIWNIE conpounds of general

formula (ki)x,, X3 sy ﬁbr&régémerna@;séno%n{wf @éem oﬂfeeua,gnyd@ctrbe MALROR Of a
base such as sodi um v%prom de or potassium 3 drioxi'de in solutionin a

sol vel s@lesendrost d angPgerTaion: aigasaStem. rg@rﬁeqaatvcufaélmjlt@ﬂ(@ plom.ighdwhi ch B

represent §ro@pwfﬁeqﬁh6¥oeﬁl€yp%ﬁbr€%)émchﬂﬁ9%Qﬁﬁ@"mm&ﬁﬂ Geaerted into conpounds of
general formula (11) B represents a c

—of —a-chl-oRi2Yyahtp- hgent such-as thi-onyl--chlori-de-i-n-a-sol-vent-such-as-
di chl or OWtrQﬁ'é@ents an aryl, more particularly a phenyl, optionally substituted with one or more

halogen atoms, more particularly fluorine atoms;

25 W represents an oxygen atom;

A represents the group

_N
<)

this group being optionally substituted as defined in the general formula (f) above.
30

In the text hereinbelow, the term “leaving group” means a group that can be readily

Iorine atom via the actlon



Al ternatively, according to scheme 2, the conpounds of general fornula (1),
I n which Wrepresents an oxygen atom and A represents a group: R2b may be
obt ai ned RYOrzgog/11@670® conpound of genggal fornmul a (\BCTHFRIOOOIOPIDS3IX2, X3,
X4, 5 n and Y are as defined in the general fornmula (1) above and PG
represents a hydrogen atom w th a conpound of general formula (1V), in
which X represents a | eaving group, as defined above, for instance a

brom ne orkieghé®fonea floREuRNY B%Bkth@ aaseté@fyh@@dnds nyvitthiesg ener alectrom rauulra (1)

above, for exarrpl e according a simlar to those descrl in J.
O g. ChemhBogEupspmay Apus ’P@oéeagﬂﬂ r@?‘@%ﬁfbr‘?ﬁt%{lqtheésgr%fé)éjm'ﬁg(%)su i‘ﬁﬂ@% or
accor di ng ré:tiBR! 10PEartlfs. CSudﬁeIQa\hﬁt% 'a?@ff@ﬁéﬁaﬂ]pw hikleBRs bioalk BemAteski | | ed
in the art. Schenme 2 XC Xl | 4 CH2) n I)f 1

hydroxyl group such as a methanesuifonate benzenesu onate, p-toluenesulfate,

5 trifluoromethanesulfonate, acetate, etc. Examples of leaving groups and references for
preparing them are given in “Advances in Organic Chemistry”, J. March, 5th Edition,
Wiley Interscience, 2001.

in the text hereinbelow, the term “protecting group” means a group that can be
10  momentarily incorporated into a chemical structure for the purpose of temporarily
inactivating a part of the molecule during a reaction, and which may be readily removed
in a subsequent synthetic step. Examples of protecting groups and references
concerning their properties are given in TW. Greene, P.G.M. Wutz, 3rd Edition, Wiley
Interscience 1929,
15 _
In accordance with the invention, t_hé compounds of general formula {I) may be

prepared according to the process illustrated by the general schemes 1 and 2 below:

Schéme 1
20

According to scheme 1, compounds (1) may be obtained by reacting a compound of

general formula (), in which B represents an NH; group and X,, Xz, X5, X4, n, Y and W
25 are as defined in the general formula (I} above, with a compound of general formula

_(lli), in which Zy, Z,, Zs, Z4, Zs, Zs, Z7 and Zg are as defined in the general formula (1)

above and D represents a leaving group, as defined above, for instance a bromine or

iodine atom or a trifluoromethanesulfonate group,

- for example according to a method similar to that described in J. Am. Chem. Soc.
30 2001, 123 (31), 7727, or éccording to methods described in the literature or known to



The conpounds of general fornmula (V), in which PG represents a hydrogen
atom may be obtained from conpounds of general formula (V), in which PG
repr esent WO 2009/33267Y group, for exadple an acetyl RETIRR20060¢@00053] t o
deprotecti on nethods 20described in the literature or known to those
skilled in the art. The conpounds of general fornmula (V) in which PG
represents a protecting group, for exanple an acetyl group, nay be obtained
by reacti fgesg ehdliggolinidie oftt, gretler ateskocarof a qopbdr;, salhinntatalptiBamepntegetiss an

NIl -12 gro . . def | in.the general

f or mul a (Ilb)?e%@g?/)eé?‘aw i igégc%%ﬂn%d%%egg%ﬁasé?ho?%ﬂ%E%gr('r\'ﬁ’)ﬂ,]e Y"Hg' i €1 PG 5
r epr.esent Pregepce pee basgysuphagpotdseiunesabmiate,dm asokbty sugh asidioxams D
represents | 1+~ 8S fined. V, for .nstance a_brom_ne atom
o a Tl s SR kel 008 B8 G e bRE b Ay C8°F Seehod
sim | ab t@00Ral24EssrG08@don accdrdingrio Bhathods Sescrib0 thellRdaudd br kiddvto Of

accordi ng escribed in the literature or kno to those skilled
in the ar ttﬁ&ﬁerriﬁinggq@h%senéljlegl()efprgse&?ﬁﬁéra csage}h?tlciq{n% QFW\F%%%GWYE“W% 10t he
presence eficta asatadlagivinc diaostatet ifthe peasiepes of iagedtelytics aalduaisofaa dizagding, t he
whole in r ase, such as, potassium.carbonate, in a solvent
such as d?'g%é]ges.ﬁéﬁﬁg%c%%c’%ﬁﬁ'&? e @'é%%?rh}hef%??ﬁﬂcﬁ O(f‘@)abaﬁﬁfuﬁfl‘ &8 F5ESHB ai ned
by reacti egrbanstenpioafid iofa spbeet schfaardiadare(11), in which B represents a
hydro?@l group and X1, X2, X3, X4, n and 15 Y are as defined in the general
formula (1) above, with a conpound of general formula (VI), in which PG

repr esent §ha cBrRb&cds tYeREA Brmig" g
represents an gﬁi no Sgr%ﬁp, -g@(r:rglgl i('%gﬁ%??%ﬁ@@g%@?% ’%@ﬁ@% °§ﬁ1§aﬁf@ %f t hose
ski | | ed i AeRef@! QrpulaZharadiie Rgerreselive hyrrosy! arew ah¥e s, XaaXsubj¥erd of t he
i nvent i onw areahs@efinde i SRRRABAS iPuf0ly B8, ilhld @dmpbdrkldtgentrbl iy 111d) ,
(111e) anﬂ %11% nél'h&s%czb ugq(j%ﬂaraijseful cgs syntheti C mtermegl at es
for the prepdl ¥iBrfiofztde n%gp 1A ENB L P JSl ﬂ@‘i@/ in the ggpengt fognule) @d) oH
Br Cl13BRr Bbove and D represents an NH, group, in the presence of a coupling agent such as
diethyl  cyanophosphonate or  N-(3-dimethylaminopropyl)-Nethylcarbodiimide,
optionaily in the presence of a base such as triethylamine,' in a soivent, for instance
dimethylformamide.

20  The compounds of general formula (1) may also be obtained by reacting a compound of
general formula (l), in which B is a chlorine atom énd X1, Xz, X3, X4, 0, Y and W are as
defined in the general formula (I) above, with a compound of general formula (i, in
whi_ch Zs, Zy, Z3, 24, Zs, Zs, Z7 and Z, are as defined in the general formula (1) above

and D represents an NH, group, in a solvent such as dichloroethane, toluene or

25 tetrahydrofuran.

The compounds of general formula (1), for which B represents a group C4-Ce-alkoxyi,
may be converted into compounds of general formula (II), in which B represents a
hydroxyl group, via the action of a base such as sodium hydroxide or potassium

30  hydroxide in solution in a solvent such as ethanol. The compounds of general formula
(), in which B represents a hydroxyl group may, thereafter, be converted into
compounds of general formula (1l), in which B represents a chlorine atom, via the
action of a chlorinating agent such as thionyl chloride in a solvent such as
dichloromethane.

35



(Ae)(rrirf) The conpounds of formulae (Illa), (111lb), (11ic), (11w,

(111e) and (111f) may be prepared, for exanple, according to the processes
descri bed WO E@9/4N2679, 8 and 14. ded8ribed in the PCTHRR00%0QICHD epar ed
by anal ogy with processes described in the literature (US 6 737 435; US 6
673 797; WD 2006/ 101 455; Synthesis 1985, 2, 186; J.G Lonbardino J. Og.
Chem 1965, 30 (7), 2403; T.M WIllians J. Med. Chem 1993, 36 (9), 1291;
.J. Med. Gh’&matiﬂ@l@Baccﬁﬁdlrﬁgl&)sch&&éQ theéRa2@lndSaf gehbrahlyrmia (B, n0A6H0R4A 776;
WO 2006/ 072 736;. WD 2007/ 14% WD 2007/010 138, for exanple). The
conpounds "SPEGENRPRICY S P'Q FEYA PSRRI THOMe from anong X1, X2, X3 and
X4 corresponds to a carbon atom sub 'tutﬁd with an al kyl group, may be
obtained via a coupling reaction, h a nmetal such as pall adi um
or iron, perfornmed on the 10 corre Co munds of general fornula
(1), substituted with a hal ogen ato as a chlorine, in the presence,
for example, of an al kyl magnesi um halide ok an al kyl zi nc halide, according
to methods described in the literature (A rstner et al., J. Am Chem

Soc. 2002,1,1244 6?[Lme&%§5@actlg’g a QUHC?BE(ﬁqe?% fornmLti N W%‘T? 12% 8.x,63(9) .

2892), for exanple known™t o t ose s [ e art on’pounds
of genBr aln &nsh ¥uareas pefineddn thehgerieralfermiulat ahmyadind B repraseatsca bydrogen
correspon oaryl

ar oup. oy Be i STRRRRE SBKRS ISRV B e A lBind BB L
as pal | adla§rﬁeﬁpé¢ Bbevee doronstamee @b@@@@@hdﬂlwgwec@ﬁﬁoanmzm ag)defénedl in ftlag rrul a
(1), _SubSidehblporrfis ¢ %Oas&%rmﬂogor%{pm 3cl8ERLNG 3t Aftndd"siier RS aReace of

trimethylsilyl cyanide,” an ar oni c acl het er oar oroni c acid, or

vi a any otdeserihest od @@c@h@éd"%ﬁtﬁé(ﬁ t24P3tande Cogane 105029080 57 (®ki | | ed
in the I roup
0 0) N PaRd S BB o o P Rl S KA X B ke
fornmul a (Ithe 8dbstituted with a cyano group, according to nethods described
inthe literature or knowmn to those skilled in the art. The conpounds of
general formula (lI) substituted with a group -S(0)-al kyl or -8(0)2- 30

al kyl may be obtained by oxidation afLhg £orrespondi ng conpounds of
general formula (l), substituted with a group thioal kyl, according to

met hods described in the literature or known to those skilled in the art.

substituted with a nltro roup for gxanple via reductlon foIIowed by

acyl ation orxsul fony ati 6%'8 Pdi n n@H hods )g\escrl

literaturesors vvn ot ski |l | edrj,n Rpe arD(z/ Rgener al
forrrula(l)ngl Wrepresentﬁ_a_qu_f_l.LLa.t otalned fo

exanpl e, by feacty ng % he correspondi r@g,.c,g)rrpounds S %f Jenerhl for mﬁza (r), in
whi ch Wrepresent h oxygen atom with a reagent sucffta8 Layesson' s
reagent W Y

x|3\'x;/ N\ (o)
{(CH,)n
1l
15 m
The compounds of general formula (V), in which PG represents a hydrogen atom, may
be obtained from compounds of general formula (V), in which PG represents a
protecting group, for example an acetyl group, according to deprotection methods
20 described in the literature or known fo those skilled in the art.



The Corrpounds of general fornmula (1) for which R2b corresponds to a

hydr oxyal kyl 10 group may be obtai ned from conpounds of general formula (I)
f or whi chWQIRZOS1670nds, for exanpl el@to an acet o>®CGT/FR2008/000053

pi val oyl oxyal kyl group, according to chem cal nethods known to those
skilled in the art, such as reaction with a base such as an aqueous sodi um
hydr oxi de sol ution, or reaction wth an al koxi de, for exanpl e nethoxide, of
a salt suthe asmbotritswhgenesotbroada () imwhieh Cthadpresestd & erdtedivg lyr@as, for

15nmet hanol or et han The canpounds of, general fornul 1) for.which R25
correspon >§39P%|8§ n%?gb'&@?r?ﬁt W{’T%S rogg%n%lg)?@pgt@gbaec%?%rﬁecg Q)FP%W{ P8R¥Bunds of
general f dhpinhehi¢H B répresiatts cin R25g0ap a8 PONES X.f &Y, rexanplaes at defxibdehhy|

car boxyl ate group,. by reaction with a reducing 20agent s .as  sodi um

bor onyar i Sl Byt i Sboh wib 1 eBmaRvi e Tk Kot el hor gener i
for gul‘:"a (fdp)esefgw a phoieeiing geoupt iMeaampigian 262yl FBupshd{d r@?éﬁ@@@l@éﬁngo a
carbon atom substituted with a group NR3R4, NRSCOR6 or NR5502137 and B
bt esent SOHPyRD R 5Vl 5 NFIoREE PR GHIRY Gy uoromatanesutonae

C3- O cycl galuky for @kabple @rordity keaansthed saidh 1ClhaClesdripet aNOXUm. Nenenbe

obt ai ned fro e r pondi ng conpounds of general formyla (11),

substi t ut éﬁcn#@é%gnéﬁz?%dft r?gaﬁoﬁg%fﬂgng’ ge %s\;fegc%b%wp eﬂ]ﬁgﬁa&{@tqron with
an am ne, kigwraddl theseogkil@dsm kfeoard i 6, presarReof h\eapyer san it bRalplicsnneg, af a
base, ds)l ppos hi ne and aeﬂﬁj | adi um pased cat al yst, accor_di,n% Lo met hods
descrithed TP e¥REICP O 81 APoYEh SR CPRPT B! SKF PRd dlaMiPRdnaMoledd The
conpoundsthefprgssnes af a basensush b bdtaséiom cationBted Mea §61@sAt 3UBNAE dioXehe. X3 and X4
corresponds to a carbon atom substituted with a group SO2NR3R4 and B
represents a group Cl-C6-al koxy, C3-Crcycl oal kyl oxy,

C3- C7- cy cTiabdrybourids G8 gahdral fnexy @) ndyydisdBe obidimel byl reasing . a e8pdifd

obtained via a netho imlar to that descrjbed in Phar e 351990, 45,
506 or - SR PO RN bl D S 5 U PP HACE. B Xerbnh A8 1 hose
ski | I1&d i ¥i atdres aefinedliheheyangrbesrhtiat) zoblgwitles esrhpsuridng gerepfoahiign of
certain c ounds i accordatnce with the invention, These exanpl es are not
i m ting, Vahd S0 FEPRIEGERE 8 PIORAPABEPUPH T sxapiplesam aCtf\ ARR-oINd Bhe
nunbers ofeptdsenisldnushinaigslip; aogueding $o @f &uplityy NBHBE KnBwl &biresd skilldttin

el enental, m croanal yses, the LC-Ms anal yses (liquid chronmatography coupl ed
to mass s“ﬂ&?trtrorretry) and the IR or NWR spectrumconfirmthe structures of
t he conpounds obtai ned. 10 Exanple 1 (Conpound 1)

N- (2, 3-Di net hyl i m dazo[ 1, 2-a] pyri d-7-y1)-5-fl uoro-14(3-fl uorophenyl) net hyl ]
- 1H- i28d ol According txanvthir of its aspects, a subject of the invention is also the compounds of

1.15-Fl = Ji= | t - 14 -2- i i A
aqueous. Solas i) HASCRIET WG, W] ab A PHrse SRBIYS e 3RLAL B2 OF
sodi um hy3ngetia diteyargdiates fon theoprapargtiomelt tbe compoungigetifardule Mol ution . of 7.6 g
(24.10 mmol ) of ethyl

5-f 1 uor o- 1- [ ( 3-f Iglor - qar hexfl ate (WO 2006/ 024

heny @eiC - in S
conc@®t rat ed under ed pressufe.\ The resul'tt

ng olid is taken up in 200
m. of water. The sabtaition is 2%"washed w tHtwi ce 100 nL of ethyl ether,

acidified by successive addition of small amounts of concentrated
hydrochl oric.acid and then ext ract ed with 25(30 mL of ethyl acetate. The

organi ¢ phase isBM N hed\@)‘:ﬁé‘ wi F'h D@E’}g{fg/%ter, once with 50 m
of saturated sodiumc ide sol bt.iwr/ dried A gnesi um sul fate and
concentrat ed under (“;dsaduced pressuge. After drgmwng at 50C under reduced
pressyre,

The compounds of formulae (Hla), (IlIb), (liic), (liid}, (lile} and (ilif) may be prepared,

for example, according to the processes described in Examples 1, 8 and 14.

fn schemes 1 and 2, the compounds of general formulae (11}, (IlI), (IV) and (Vi) the
35 other reagents, when their preparation is not described, are commercially available,

é Medr WO hour-s —and -t-hemn - ——



256.4 g of the expected product are obtained in the formof a solid, which
is used without further purification in the rest of the synthesis.

1.25-f1 uonyo124gM1126r9 ophenyl ) net hyl] 2aH-i ndol e- 2- c POPRRACDS/000053
suspension, stirred at 20C, of 2 g (6.96 nmol) of
5-fluoro-1-[(3-fluorophenyl)- 30 nmethyl]-1Hindole-2-carboxylic acid,
prepared in step 1.1, in 80 nL of dry toluene are added 5.08 niL (69. 62
mol ) of hbs@m,éb ifiNtheitditaturel e praREEd @) driardgyreitt §rdc@§édsx@§bcﬁ@éd 21 feur s

Fesul i ng raHis & o0 RS R0 W b b Res R Adkp. i g6

sol ution USG.NYHREIAS Qp(WrgS@hleﬁi @9@5 %@' (IﬂI i2003; qf MW\/JJQarﬁbJ(IﬁQd &Chamolap3 of 30%
aqueous ammoni a. _The reaction re js. st 4 hours at 20C

After thisbot (e 128Tisdi iMea sC’&%m 899%d56y(1f3?|§%|+?n 200&&81 §h A% Wed in
50 mL sf dbbsopy epyIwetdnesn7A7zer Wi bdEma 1o 4af ivapgo oM 188, w@%@@luced

pressure, 0.58 g of the expect ed product is col l ected. 1H NI\/R( OD6), 5
ppm 8.11 (broad peak, 1H); 7.5 (m 3H); 7.32 (m 1H); 725(5 1H); 7.09
(m 2H); Gnr8% oufa’b‘Q of éer%ai(ﬁrm@l'a'b(! for which one from amor&g and X,
1. 37- Br ono- 2, 3- t hyl T m dazo[ 1, 2 1? ridine ( oun Ia §m_(19 86
mol ) of 9%?%9%\5%% oartmeatafres%af@ !tfaaimaﬂth@r@upsmavbsopbéamezb@a df 1.5

g (8.67 mEBlpiingfredctAl Eﬁlalﬂ's&f QIITPEYM;@!! Qﬁ‘c}'ﬁégjpéllaﬂﬁmﬂon( ikdn, 3eriBARAd oRthesOdi UM
hydro en carbonate in of ethanol. The m xture is stirred at refl ux

for 130 hogPgearPnding CPH@HU@%@?D?@@ @ﬂmHﬁdQTSWEFHE?@dMH\’%EQGQ@ atpRle sighxt ur e
obt ai ned iy8 A HSihelUiR th@pl%ger’{ﬂe & vainBle, oﬂiﬁall@}ﬂngénéé‘lﬁn Pkdd brafh dll@liﬂﬂss' fied

by successive addi tion of E ot assi um car bonat €. A precipitate is collected

by filtrabplie. amerdng Wagwéwdsidascliackin Hiedliteraisedf yrsiiriest flealict@
pressure. dhehf %cofzoéilwmmca@@ba@r@d@eégua@rtém us@r@t@ﬁbmaf@bs 3 ed

without further purification in the rest of the synthesis. 151H

( DVBO- D6) 2882k farexgmals, erknowpnte those gkiligd imtphg artz 01 (d, 1H); 2. 39 (s 3H);
2.31 {5, 3H).

1.4N- (2, 3-Di net hyfi m dazo[ 1, 2-a] pyrid-7-y1)- orol[(3f|uoropheny|)rret
hyl ] - 1H iTHE ofEIrRLpds @éﬁaﬁ?rabfqrew gunigr I‘ﬁh‘OE‘OQ"EOYQH‘ §me0g0 XenfeldNdoXs copper

i odi de, O cgrr8sddhad taTBRaIboRf atemf dubafitdtetdit3a fyatey, %ﬂﬂ%‘ﬁ}‘lbﬂemaryl group, may
met hyl ] - 1H1 ndo] e- 2- car boxam de, obtained in step 1 g (0.56 nmol)

of 7- brok8- 9b8INGH i@ Hy (CoRPIENG, Eaction.apaiplysed ath abmatqﬁédichna%tpaﬁédlura 193

my (1.4 nyekdmely Bﬁttﬁé%bh*&;ﬁﬁaﬁfh@néérﬁpcﬂﬂﬂs%frﬂen@f'a[ %@Mé\qz)aé@osmmaﬂ fhoget her
In a gressure tube under an inért at m)sp ere at 20C suspensit on is

degasé@d esEmalef with Aibremiss atemoin the PSR Qﬁr*Mﬂs'[ﬂfCYa”'de an arylboronic

trans-1, 226ﬁ¢dr®ﬁé€éﬂ&:§ﬁl)llﬁ%rﬂ@ab@ é.hﬁa a%?%r%ﬁéihéd’éeédﬁﬁ@d irSthe! Rs8tire &he
reactlon mxture is stirred for hours at 110C. After this tine, he
cool ed su&pews fxihopestiledia thegart. hrough a pad of silica, eluting wit h a

m xture of dichl oronet hane and nethanol. The filtrate is concentrated under

reduced pressure. The resulting product is triturated in a mxture of 90 m_

~of-isoprofdAdIomANNdH ohaergral-LEPHEpYI - sErsiiiied Wit &-0WUPSCEHNEIRY- By ere by -
filtragi OBbtaﬁHHa froin RAK b&ﬁé’é&ohﬁpor oRiTE RIRBLAGE 8PERheP4) &nﬁ% K’I')T'@,u%tutlﬁb& Wﬁ

eluting with a mxture of hane and net hanol
expect ed gyRL@PURrascenig temreihedsadescribed in the literature or known fo ose skilled

in the art.

The compounds of general formula (1) substituted with a group -S(O)-alkyl or -S(O),-
30  alkyl may be obtained by oxidation of the corresponding compounds of general formula
(I}, substituted with a group thioalkyl, according to methods described in the literature

or known to those skilled in the art.

The compounds of general formula (1), substituted with a group NR3R,;, NRsCOR; or
35 NRsSO.R; may be obtained from the corresponding compounds of generat formula (1),



mp.: 251 - 253C 1H NWVR (DVBO-D6), 5 ppm 10.82 (s, 1H); 8.41
(broad peak, 1H); 8.19 (broad peak, 351H); 7.62 (dxd, 1H); 7.58 (dxd, 1H);
7.51 (s, WO;20004B12679 1H); 7.32 (m 1H); 7.19 (txd, PCHFR2009/Q00083 1H);
6.5 (m 2H); 5.89 (s, 2H); 2.5 (s, 6H). Exanpl e 2 (Conpound 2) _
N- (2, 3-Di net hyl i m dazo[ 1, 2-a] pyrid-6-y1)-5-fluoro-1-[(3-fl uorophenyOr net hyl
]-1H i ndol e5 2-car boxam de 2. 16-Bronp-2, 3-di net hyl i m dazo[ 1, 2- a] pyri di ne

13. 53 nlL ¢A3it@ed mwithl 3 rotfo Jrdarpo rfob ekampl2- ‘aaleeduﬁceioa,dﬁbﬂdrveda ba aﬁyjettroneor

(57,80 b 0G0 Bodelh R dochasshe Wit SFRRI K iidrhes,” ©

m xture i @thefdiuxed for 12 hours and then concentrated under reduced
pressure. The m xture obtained is taken up in 100 nL of water. The pH of
the solution is basified by successive additions of potassium carbonate.
The mXt ulThe ickrigoendsest gareiraicfomwhdlh (3X6Qvhidh Wf rméaelntsaaeumr&atoﬂihmagmbi ned

o o BBRERATYE el ot e Bindahe o Shalihs cRPEiNR L badel HERTE e ¢ 1o

purified bywisibh WRipegearnn GFgan aIm)Wihef reagdrteach &8 Liwargoms rdagenti xt ure of
di chi oronet hane and nethanol. 1.1 g of the expected product are thus

i solated. 1H NVR (DMSO-D6), S ppm 8.5 (s, 1H); 7.4 (d, 1H); 7.25 (d, 1H);

g g Nf S, g‘ﬁb[l)e c&;‘rﬁ.}bﬁ(@e oBblenerapioﬁ']nhvﬁ I)éﬂ:g V(riillMH]zb"‘corFéspEn& E%amyﬁrdxyalk yl ) et
e m Z0 , - a Il u en e

hyl - g, SoRe Ly b dazeld o RSS! soneal dorsmad it WRER Bapoel

i O'?Ih dfa], gc&r@hp?blﬁas n‘ﬁDle)(abrﬁ;f)ie5td° hmebetoicydu(ﬁ ofrlpueldymxsmw )gr&ﬁo accordlzng to N of

nme | NAdOol e al boxa mo (6]

o br ooz, SheTaL TP 6T b s Soledin e Setian e edsiottybas By

(5.59 mrmlaé a6f adl@ba§ summrcwda@n@é golatish, 2 rehctioh wiihoxmaikogitie, for xdmbleget her

in a pressure t und at nosphere. at 20C. ensjon is
dogassed. MBC e i (a Ueh PO HHHT (. SHohio s 2Braiconold Sohisnl Slch &3

t ranstsl, 2neyedrehexaénadl.am ne |s then added and the tube is 30 closed. The
reaction mxture is stirred for 20 hours at 110C. After this time, the
reaction mxture is diluted wwth 50 nL of water and 50 nL of ethyl acetate.
The aqueoTEke pbAPEuUnds EXddnaed] dernwid ) ZorSOhioh Raf cc&t'd%)bbndmﬁt ah@dro"x'hﬁemgmbi ned

h Mt t 50 m f at d
Do o P By HAEe PrRbaCR SmbR bt odeed Tomigh 4D ot WAL R.T © 4"
tritur ag eg%WéBp@P@st}H’bﬂ ésgalﬁﬁe,nﬂgﬂmegybfaﬁﬁxyﬁle l@rouwoprrequn ledtmmef r@dui;\;/\rﬁol mL of
wat er (0] e X C oducC IS CO e e | rati on 11 e
o 2120, el 5Pl 6F Sofi R ERLTGaRIS I § sgivetseh oS Eysfvdikdn ' {2 \OR
(DIVBODG) 5 ppm 11.0 (s, 1H); 9.2 (s, 1H; 8.1 (m 1F1); 7.95 (m 1H)

‘. 6 (m Zﬁé ogp{)pouéi%o 'é%ﬁergll_%rmélagf@l}l(_%* wm% 3@5{9%? %ménql gaépng@ﬁg’bd%

N[ 2- ( Hydr exyesplohyd tod 6aboh Atoin alitryititett Gity Algréu NRERONRCOR; bt NeRspbRNy| ) met

hy1l Hi ndol e- 2-car m
y1]- I dc? Be reprgé%n O)éagroup C4-Ce-alkoxy, Cs-C-cycloalkyloxy, Ci-Cr-cycloalkyl-C,-Cs-

25 alkylenoxy or aryl-C,-Cs-alkylenoxy, may be obtained from the corresponding
compounds of general formula (1), substituted, for example, with a bromine atom, via a
coupling reaction with an amine, an amide or a sulfonamide, respectively, in the
presence of a base, a phosphine and a palladium-based catalyst,‘according to
methods described in the literature or known to those skilled in the art.

30
The compounds of general formula (I}, for which one from amongs, Xz X3 and X,
corresponds to a carbon atom substituted with a group SO,NRsR, and B represents a
group C;-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Cr-cycloalkyl-C4-Cs-alkylenoxy or eryi-C1~
Cs-alkylenoxy, may be obtained via a method similar to that described in Pharmazie

35 1990, 45, 346, or according to methods described in the literature or known to those



1020 nmg (0.1 nmol) of copper iodide, 0.3 g (1.05 mml) of
5-fluoro-1-[(3-fluorophenyl)- nethyl}-1Hindol e-2-carboxam de, obtained in
step 1.2, WO220ap/§ 9287 nmol ) of 6- iodppm dazo[ 1, 2- a]PYTIRRZDOGIGEIOE3O! ,
0.29 g (2.1 Mol ) of potassium carbonate and 10 nlL of di oxane are m xed
together in a pressure tube, under an inert atnosphere at 20C. The
suspension is degassed for a few mnutes, 0.01 nL (0.12 mmol) of trans- 15
1, 2- cycl okhemamedhamtine i s then added and the tube is closed. The reaction
m xture is stirred for 15 hours at 110C. After this tinme, the suspension,
cooled to roomtenperature and is poured into 20 nL of water and 20 nL of

et hyl acetiabexatpRsaanaobw MWRES: the REbABLIEsF ddHbin cdbBuids iBfacBbldhce
acetate. The conbi ned organi c phases are dried over magnesi um sul fate and

concent r atd R daentieny idege sxasrige are pot FREng.cand sarvRyMprdu R tiusteate the ur at ed
in a bgilighehemt ?ﬁwﬁtﬁmofrhéﬁumbe@,fof%@ hh%&@@b&ﬁﬁ&]r@@%@ptd’fﬂao@é irl B4 9Py
ether and then filtered while hot. After drying, 0.31 of the expected
product id h@cﬁ’?’@@'ﬂtéﬂmlcqunﬁéfsﬁi%rthﬁ’ bf- MSt?éiayée%8|qa@r@mor§@tpgraph¥rpaumecttp7
249C 6%99@2)) 1an§ tl?i@”FR Je@ r@M(QS spélc!ﬂ)um %o?rfar(‘rﬁthel@ructure% 615 fthelH)
7.6 (m 2H) 7.5 2 6.9
(m 2H); 5091pp§nd82¢h)tam§d1 (t 1H) 4 6 (d 2H) LC-I\/IS 433 ([M+FI] F Rt =
4.12 min.). Exanple 4 (Conmpound 4)

30N- ( 3- Met hyl - 2- phenyl i m dazo[ 1, 2- a] pyri d-6-y1)-5-fl uoro-1- [(3 fl uorophenyO
net hy1§- 1 Exampleid|(€ompeapgdkani de

4 IN6- (Aderyd aithapl st foelhra-teimod-{ (31LbushaRhRRII kKbl | ndol
e-2- carboxam de 35To a sol’ution irred at 20C under ‘an I'nert atnosphere,
of 2 g (6298rkeKAMidef 5-f| uoro-

1-[ (3-fl uorophenyOnet hyl ] - 1H i ndol e 2 carboxylic acid, prepared according
to the protocol described in steB in 40 nL of DVF are added 1.72 g
(8.35 mmolh)! of &dflegerbiERyrreapeny memyéle“m@@)e?a?ﬁquxmagd(s 35 mml ) of

1- hyd'ﬂQXylA%rgd?Iebl@%QJjuﬁmh%F@&o% éd]ﬂ%ﬁépre-ﬁaﬁé(drfﬁﬁﬁtﬂﬁng (Q@‘Q?ﬁl%dl)sof%toﬁfuh?d at

room terrper ature for m nut es

2- acet am dydmoXigR; nﬂhlm;rlncﬁon@i-amdvaw, hﬁ;a@(ﬂeddT%tsﬁVF“a‘Fnoﬁ%M i(4f-He MmNRP are

t hen addedypsiierd- RRSIALSRPALM) mefm ;]Am ol 2 E:éﬂba%te éwzﬂzmﬁ ?i6)7PC, the
reaction mxture 1S concent rat e ness he resi due obtained i's taken

up i n a ni2kt yrle obpethapel. fpe mlxtwuﬁma qmngum%@ee%@rmentsﬁteanwdgoo L
of ethyl achlcalGredtite. ﬁm%méﬂ sé@pi@rtaﬁeﬁﬂuﬁ% 563 kiU sidvaBd ThESoRAHE RIS

phase 10is extracted wt hyl acetate. The_ conbi ned organic .
phased0ar avaghee avithyfices 6@1@ mh sf) rem @ﬂ@ﬁda@l%@ﬂ by rrvepessivecrfdifipnest salliced

pressure. aﬁﬁo%ﬁ{é & b&c‘éﬁﬂr&t@&th?gpocﬁlﬂﬁc 'a%tcpé'ﬁd che‘?ldeﬁbéc@ar RRLOGTAPRY o) 2
colum of silica, eluting m xture of dichloromethane and net hanol .
2.6 g of ﬁﬁ@ta@(ﬂ—é‘@t @Ga'ﬁfid@ﬁ& 'Saf"@wwhﬁﬁtt\éﬂcﬁe‘ﬂ'th 169 MR VEIRECPNES) Withs ppm
(12 61|(_|)S B 4P s'étlflfi)§ted 1§<9dlur§ Zhl%@e %Bﬂﬁtor@ élné@ ovgll'bmag?Tegu(rmsuﬁé’_’tg"%md 7.45
2.1 ts 3|qpncen((rated .under reduced pressure.- After dryang at 50°C under reduced pressure

25 6.4 g of the expected product are obtained in the form of a solid, which is used without
further purification in the rest of the synthesis.

1.2-  S-fluoro-1-[(3-fluoropheny!)methyl]-1H-indole-2-carboxamide

To a suspension, stirred at 20°C, of 2 g (6.96 mmol) of 5-flucro-1-[(3-fluorophenyl)-
30  methyl]-1H-indole-2-carboxylic acid, prepared in step 1.1, in 80 mL of dry toluene are

added 5.08 mL (69.62 mmol) of thionyl chioride. The reaction mixture is refluxed for

2 hours with stirring and is then concentrated under reduced pressure. The resulting

product is taken up in 10 mL of dichloromethane, and this solution is poured dropwise

into a solution of .12 mL (69.62 mmbl) of 30% aqueous ammonia. The reaction
35 mixture is stirred for 14 hours at 20°C. After this time, a solid is collecied by filtration,

(s, 2H)



LC-Ms: 421 ([MtH +, Rt = 1.10 min.). 4.2N 6-Am

nopyri d-3-yl1]-5-fluoro-1-[(3-fl uorophenyOret hyl)-1Hi ndol e- 2-car box- 20
am de To avousqoorsizevef 0.6 g (1.43 npwl) of PCT/FR2009/000053
N46- (acet yl am no) pyri d-3-y1]-5-fluoro-1-[(3-

fl uorophenyl ) nmet hyl] - 1Hi ndol e- 2- car boxam de, prepared according to the
protocol described in step 4.1, in 9 nL of anhydrous nethanol, stirred at

OC under andiipetfiuratbdas HoeH e, oﬁﬂ@o@ﬂﬂgﬂeﬁxbapm@eﬁlt%nﬂé dﬁﬁ_a&%rﬁfﬂg W8 of
acetyl chloride. The reactio ture is stirred at OC for 30 m nutes

and t hen Q‘?d&f‘fﬁﬁlpﬁ?sﬁﬁ%gﬁ’ﬁ@ @fahez@@e&m REPHYS sPoliefited8 hours. The reaction
mxture | SHWRQDMS@E 89, 5 QpR B8 BroaliMRak, C&‘ﬂ% RDBRNEED (8, ﬂgk‘?%%’ ina

m xture of 200 of saturated aqueous NaH sol ut16n and 200 ni of et hyl
acetate. Thg 7p91%1€@s2|'é)r@8§é'rﬁla25dié dg. ¥k t1ing and the aqueous phase is
extracged with 200 nL of ethyl acetate. The conbined organi c phases are
dried over 30sodium sulfate and then concentrated under reduced pressure.

0.46 g of 1the dxprenedi3sinethyimidazof haglpywdiae feempaundNi® (DVMSO- D6), 8 PPm

8 2 (S 1?)nr]an'li_g 86 gﬂrgc]iréfs @né@taf%ﬂme%%é&& to%.gﬁ)e stirfBd dtoec /ot (M

n”et hyI ] 1AKS gd@I6T- el dloRamine4d-beaneidine4gnd) 186 @ (1034 3nmetblof soflium

NAG- ami noﬂiﬂr‘ogeé Hrbbnaref ih W9 Ar bt bt H WEQ‘RQ@F@'E@F%'%’[ réilix for 12 hours

i ndol e- 2- car boxam de prepared accor |ng to the protoco descrlbe I'n step
4.2, ©056ng then senaentated afnder dured prqﬂseﬁw [The apiatvrel obfainedrigl takeni uppin
acetonitr 12 LF ed with
a rragnetl (?bggr Bﬁﬁ 1‘?%%—?& gns'o?(t:l?%\;?\se on a%g&ﬁéésﬁ%g%ﬁft@%?&ﬁ Eeégbleﬁ 80C

Wi th stirchibgnaier Azm'eﬂmtﬁrtg ls Abllested by §ltrations andds ovashpa gvithovateoand then
tenperatu I f. d

Suceesel vaTS iy R SOart LGP 0. 0 he chpashl BEAA i IS EHERR and i
solid obt as%with@dtmﬂ@dpwﬁwhon@db@é&;ﬁtpﬂégwmtbem 024 g of the expected

rodu (K d 9

To°co"1 s, TIREHELOT ol BB TR SO 1 IS P oo
(m 2H; ®23Hm 1H; 7.1 (m 1H); 6.9 (m 2H); 5.9 (s, 2H); 2.65 (s, 3H).
Exanpl e 5 (Conpound 5)

15N- (2- Et hyl i m dazo[ 1, 2- a] pyri d-6-y1)-5-fluoro-1-[(3-fluorophenyl)nethyl]-1
H-i ndol e- 24 cals@éabintkshyorigarofid2-8]pyeEd-7prepdverd-1ai¢e fuabplenybmethyli-dées s
simlar t 4.3, by reacting 0.1 g (0.26 nmol) of

N[ 6- am noglf?)!égé ﬁ%ﬁféﬂg'lagqﬁdorﬁ%%ﬁpl 3 fl uorophenyl) -

met hy20 - 1B|-G1ﬁél@| (@-04-ro@mol) ok avpreie jodites P @ (0. & cvowl joinsflowottHE-fucodmhenlyi)-

descri bed eri'h tﬁ-? n%gé-%HWokJ}?lgeogbtgin(eg %P’stgm}_ %2 Jmé) (ngbl%r%ﬂ gf phe in 4

mL of acetoni’tri
bromo-2,3- dlmethyltmldazo[1 2-a)pyridine, obtained in step 1.3, 193 mg (1.4 mmol) of

potassium carbonate and 5 mL. of dioxane are mixed together in a pressure tube, under

25  (0.08 mmol) of frans-1,2-cyclohexanediamine is then added and the tube is closed. The
reaction mixture is stirred for 20 hours at 110°C. After this time, the cooled suspension
is filtered through a pad of silica, eluting with a mixture of dichloromethane and
methanol. The filtrate is concentrated under reduced pressure. The resulting product is
triturated in a mixture of 90 mL of isopropanol and 10 mL of isopropyl ether. A solid is

30  collected by filtration, and is purified by chromatography on a column of silica, eluting
with a mixture of dichloromethane and methanol. 27 mg of the expected product are
thus obtained.

m.p.: 251 - 253°C
H NMR (DMSO-Ds), § ppm: 10.82 (s, 1H); 8.41 (broad peak, 1H); 8.19 (broad peak,
35 1H); 7.62 (dxd, 1H); 7.58 (dxd, 1H); 7.51 (s, 1H); 7.45 (d, 1H); 7.32 (m, 1H); 7.19 {txd,

an-inert-atmosphere-at-20°C.-The suspension-is-degassed-for-a-few-minutes;-0.01-mkb:-—-- oo



t he expected product is thus obtained. mp. = 278- 279C 1H NMR ( DVSO
D6), S (ppm: 9.65 (s, 1H); 8.25 (s, 1H); 8.05 (d, 1H); 7.95 (d, 1H); 7.65
(m 21-1) WO.20609%1128%3 7.35(m 1H); 7225 (m 1H); 7.ACTMR20ER/00D033(m
2H); 5.9 (s, 2H); 252.9 (q, 2H); 1.3 (t, 3H). LC M 431 ([MH +, Pt = 1.09
mn.). Exanpl e 6 (Conpound 6)

N12- (Thi en-2-yl )i m dazo[ 1, 2-al pyri d-6-yl]-5-fluoro-1-[(3-fl uorophenyOnet hyl
] - 1H-i ndol1el07.2{aroxa édﬁgﬁgw@dzﬁ);%(spmwpar ed according to a process
simlar to that described in step 4.3, by reacting 0.1 g (0.26 mmol ) of

N[ 6- am nopyri d- 3-y11-5-fluoro-1-[(3-fluorophenyl)-

et hyl ] - 1%&@@(@0@5%32571 de, prepared accordi ng to the protocol
described in

22 br oo 1A Ui-DRbS ekt Topronc it BirepharamsylHEngoley  he
expectgd prefs®laniige t hus obtained in the formof a white solid. rn.p. =
316- 318C 1H NMR (DMSO D6), 8 (PPm: 10.8 (s, 1H); 9.5 (s, 1H); 8.6 (s,

1H; 7.8 (s, 2H); 7.7 (d, 1H; 7.6 (m 3H); 7.55 (s, 1H); 7.35 (m 1H); 7.2

(1m162|r_nl)n b1 ('ELB:%H%Q @dﬂﬁet(‘u?ﬂmlaﬁoﬁ D.ahkidine2H) . SLCG-MS: 485 ([MrH +, Pt =

N (2-t ed- B§t5ﬁ| mln HQQQP 1mm0nﬁ| cgfy?' pm@l%om @67 @999 (B af MBI epAETRA Fiet hyl |

-1H i ndol e, &R lg;omrgod@]nm)cemm 3- bv@ﬁo@h&aaraeﬂ @ssqg.r m) bfndl) B ocess
simlar to that déscribed in ste reactin 6mm|) of

N[ 6- ah¥ noﬁwliuat@dycyfnazafw@%mﬂq%(@mf GW?B‘BJhBFﬁ/T} ure i refluxed for 12 houts

met hyl ] - 1ghinged @o&eﬁ%@e&mﬂ?‘ew&@ &dreaeme rrﬁkﬂxﬁa bBtalrd® iPRAPCR) in
described in step 096 0. 53 mmol

1- br omo- 31§00F"hfe‘?fh‘9’ﬂ§’bt The znfﬂ)'rfé g sPlyfionok t96|nPY rguceessye1additipnst of he

expect ed %b%b'iﬁh deSbdri2us TOBUAKRES sl thert BRrdcid g 35501 108 edhsatickle. meo =
190 - 192C 11-1 NWMR (DvsO Do) H) ; 3 (s,

'1|_|) 8.0 @ﬁgﬂb@fdlgrganyc ggaS(qﬁ argpwasﬁnydggth(\gateﬁ_‘.éO mjL) %le@rﬁveip@dlum ggfaiem 1H) ;

1'5 1khg t@@&r&&htr&ﬁéﬂ un@erQ'eét?ced ssule 8 is Ylained WaidVs péafed(dyMH| +,
Pt = 1.17 mn.). Exanp

N ( 2- I\/bt hgszwfwﬁmw %iocfoiurno g}) ﬁwﬁa &thwlvy'tfsa figlgrepof dichigromeianspdnshy | ) net
hyl]-1 Hi 'ﬂﬁ’é?ihéﬁT@‘TCﬁ{; 'apﬁhér@xﬁéctgé pr?odidglté}wthus isolated.

7- br onmoi m dazo 2- I ne- 2- car boxyl ate (Conpound 111c g (3
mrol ) of 2HA dDmgdoéppﬂdlsrﬁa s, 1%5%@; ¢ 7'%57 ggnﬁqi )1Hbt 2é¢<)ﬁy$H) 231 (s
3H).
20 LC-MS: 225 ([M+H]+, Rt = 0.52 min.).

2.2 N~2,3-Dimethylimidazo[1,2-a}pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyi)methy(]-1H-
indole-2-carboxamide (compound 2)
--0:054-g-(0.28 mmol)-of copper-iodide; 0:8-g-(2.79-mmol). of 5-fluoro-1-[{3-fluerophenyle - - e ,
25  methyl]-1H-indole-2-carboxamide, obtained in step 1.2, 0.5 g (2.24 mmol) of 6-bromo-
2,3~dimethylimidazo[1,2-a}pyridine, obtained in .ste'p 21, 0.77 g (6.59 mmol) of
potassium carbonate and 25 mL of dioxane are mixed together in a pressure tube,
under an inert atmosphere at 20°C. The suspension is degassed for a few minutes,
0.04 mL (0.31 mmotl) of frans-1,2-cyclohexanediamine is then added and the tube is
30 closed. The reaction mixture is stired for 20 hours at 110°C. After this time, the
reaction mixture is diluted with 50 mL of water and 50 mL of ethyl acetate. The
aqueous phase is extracted with 2x50 mL of ethyl acetate. The combined organic
phases are washed with water (60 mL), dried over sodium sulfate and then
concentrated under reduced pressure. The resulting product is triturated in a boiling
35  mixture of 30 mL -of isopropy! ether and 10 mL of water. 0.63 g of the expected product



bronopyruvate and 4 nL of acetonitrile are placed in a 20 nL screwtopped
tube equi pped with a magnetic bar. The top is then screwed on and the tube
is stirredqyeai200b/10267d enperature for 25hour, and t hCHrR20092000033C Wit h
stirring for 30 mnutes. After this tinme and cooling to room tenperature,
the precipitate obtained is filtered off, rinsed wth acetonitrile and
dried. The filtrate is concentrated to dryness and then purified by

chr omat ogigghikced b@ﬁﬁ@ku@:ﬁmfhm:ﬁ hétl Ini t6a @Rl of BkHHeisaBdW th a m xture of

di chl or omet hane _and _net hanol . The solid obtained after evaporating off the
sol vent i $N-B5def eddrider reduced pressure. 530 ng of the expected product
gr 850?;& QHCNMR (bmts@i D? bbrNMRa é@/ﬁ@ @iisﬁl—??im g% 8, (25 MMiyE Hrhd. 1H):
8.2(7-Br or?gzn?ééﬁ%[ﬁ‘* 27|’a‘_%ﬁprifd),% n6I15(('@oﬂTbb@rﬂj(n112fB)59'K§, s ddpensi on
of 0.25 ¢ é SZHggggl_gf et hyl 7- brorml m dazo[ 1, 2- a] pyri di ne- 2-
carboxylate repa ccording to the protocol described in step 8.1, in 4
nmL of anhydrous dichl oronet hane, stirred at -19C under an inert atnosphere,
are added (2.09 mol ) of a nolar solution of DIBAL-H in

t ol uene. #&%‘%’C%%ﬁg?ﬁu%ﬁ}e is stirred at -19C for 3 hours and then
hydr ol ysedN-B-(Hydogymgthglincidezail RealpyrEi-Gilifib tfivor- bi(3dluarophemyf)medwiiatidl , 0.1 ni
of water ﬂgﬁ!e@cm ox% gN HCl. The reaction mixture is then basified with
aqueous sodi um hydr oxi e solution (24% and then extracted with three tines
100 nlOof 28i m@l(@ﬂ aneph@h eoppEitdodidetl. B ed(1digamal) gffaliesodr|6-ivdrephenyipr

sodi um sullahn. PShdoReAcaBBLaAhe 2boLindder foBdiocd B eofuise mtl G yde

reaction hen I ed chr oma Silica
gel, 15el mdomgcdam[m@]wmnxdta:ylewethandi dhtDodadt maed eirpptaasiunacatbonatetantdy of

he eXpeC%%w&kugAnﬁs ohi %%ftoﬁgfhgk ?ng ot imy?@%% ek atfofitte & O (d,

208 37- Br @At--2Thshsuapensiomyd degdasaed for, 2fex] mynutes, R 1(brifd@rimpl f dlanFo a
S0l UY8N 4o A Blaldidind Wb oy 206 SR 122LA ZyRLRUEI A AUTAR! hanol

prepared according to the protocol in ste
anhydr ous stiirethifor Ghehtianeat 410°C: eelftert this dime;, éhp@@pan%omnmedmm oot

at MoSPher SombaraBflaf O oy bl b FTDL) waler LORY Imi® B A fiSoelle figact ] on

m xture is s irred at nper at ur e urs, ysed at” 0C by
successi vequemiist phaseo %drm;tedfwwrb P 1Qvamle of @ﬂdﬂ chteofTreacqm!aneﬂ OBZAMEOUS

NaHCO3 sol F%‘éé%nan@ :eﬁhﬁra ggé‘&ﬁ:ﬂ%ﬂkk%ﬁd"&ﬁ%&ﬁ &uﬂxgernﬂedﬂéed ressure.

di chl oror‘rg ane e co organi c ases are ried over sodium Sul fate
and t#en Jbﬁdewtrretwddum@etﬂturetd@aea bpﬂleg sixtere @0 Ol of dichleramgiearteeahdor oduct

ar e Ogt 3'5@’?%?‘&%‘% W ?ﬂgp% henTitBRIT wiite ot Htel Blying! 0.51(Pof i bxpebtdy (S

8 47 Bronorcziunblswgﬂgnfmlhweuﬁwm@ie[beggz Qyp]qmd ghilide (Conmpound (1110 To a
solution of 81 nmg (0.33 mvl) of
7- br ono- 2mchk 84om@HAYG i i dazo[ 1, 2- a] pyri d| ne, prepared according to the

“Brotocol SAGAATBRSION SRl foord. TSl VS AT B A o

at room tenperature un i'ner 9 rrm)l)
of sad2h unhtgthax(rde2H)TRE (medél)i oh (mi )tH]Urﬁe‘a (rs, 2H})i B.2dd, 2t); H00E 1f|-d)r4$(bours
After thi jS me, the reaction medium cooled to roomtenperature, is
concentrat'ed under reduced pressure, diluted with 10 nL of chlorof orm and
t hen washé@-MbBt4331(MAH]+oRt sdt1frained aqueous NaCl sol ution. The crude
reacti on product obtained after
Example 4 (Compound 4)
30  N-(3-Methyl-2-phenylimidazo[1 .2-a]pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1 H-

indole-2-carboxamide

4.1 N-[6-(Acetylamino)pyrid-3-yl]-5-fluoro-1-{(3-fluorophenyl)methyi]-1H-indole-2-
carboxamide

35  To a solution, stirred at 20°C under an inert atmosphere, of 2 g (6.96 mmol) of 5-fluoro-



5 evaporating off the solvent under reduced pressure is purified by

chromat ography on a colum of silica gel, eluting wwth a m xture of

di chl or o epe0ENd26Ed hanol . 27 ng of 26he expect ed POTARR20D92000053

obt ai ned. NVR (CDCI 3), 8 ppm 7.9 (d, 1H); 7.75 (s, 1H); 7.5 (s, 1H);
6.85 (m 1H); 4.6 (s, 2H); 3.4 (s, 3H. 10

8. 5N- ( 2- Met hoxynet hyl i m dazo[ 1, 2-a] pyrid-7-yl1)-5-fluoro-1-[(3-fl uorophenyl)

- net hyl | -11jkB-figstebeerdt) mn@wmd@eW&?r@ £id, 2 @rapardD. L2omRY )tookhecopper
i odi de, 40 of 5-flugro-1 &3 f |l uor op

ot ] - 1 RrOUBE SRR st b, 1 e Bhr DN COP B0 D14 Hel&ii MRy of

descri bed didyc®heRyicatfodlinide 2ICOY a(w@ ‘ﬂfl-S 35 Ghmol) of 1- r&ydroxybenzotriazole
7- br ono- 2- met hoxynet hyl i m dazo[ 1, 2 r|d|ne re ared according to the
i CBsbaniv

prot ocol dWSE$ lﬁ"éQBTh edgagion m 1eHIPeFBYESSr 3k BRHSSnat e

and 3 gL gf1 anhydrous drrma)neoareza&eaﬁmotmaramwyrmmdor ehaurgot upg specific
for m crowave reactors. The suspension is assed for a few m nutes, and

0.01 L (@iroethiasIncPyrdips éPMAE) érﬂctp@m aﬁ%@@aﬁeé EafCHeN MEtyrReM Y fIBIY fhe t ube

is then seal ggurs2fk apet hpat ﬁé@cﬂ:dﬁ Wﬂﬂufé o Q¥RLArERABCIOHNABss SHe fregiddao
1-hour cycles. After this.time, the suspension cooled to roomtenperature

i s pour ed OPHIRFEDIS takenap 'Wét”@i?‘tuﬁh@c A09amL @ﬁ(?ﬁ*‘é’é‘fe@cﬁq\%??‘l'ﬁ BigkgOpfolgtion and

di chl or omeighane of I eﬁ:@fmé rwé asadhe RPARRST BY Setfihg Gfd B¥L5qUEREE PRELEN
sul fate and concentrated under reduced_pressure. The crude reaction product

is théd pig exrasedyitRIQ kD giupasetals- ’éh%q)fnfh'ﬂe%w%ﬂ'w@asw"e EediavAy with
a 25 m xt ypgiupf szﬂi‘aféhérQI tﬁ@ﬁ&&%ﬁtr%ﬁ dﬁﬁéh@ﬁ@éed ;ﬂéssﬁ]% of s&hB@s %Ilééféhegwd:” oduct
are thus obtal ned R VR ( DVBO- D6 ppm 10.7
(s, 1H); & Pyfed 1tHI) Y @rr@t%apwn 2. golgrgn QCV\P'“QQ eelLiing i 37”?5?“'(‘@ ofiH) ;

7.3 (m 1'd)ohlo?o@1ﬁ){iﬁhe Ak me?hé?l%l Qrﬁ %/éf‘%e@x@e&téﬂ pr%ﬁhleta%ﬂ\ué%btam@d 4.5 (s,

302H): 3.3 (s ). le 9
( Conpound 'H)NMR (DMSO- Ds) Sppm 106(s 1H); 105 (s, 1H); 87(3 )81 (s, 2H) T (m,

N[ 2- d 5 1 f Oret
h[y | ]( “%@”?3?,3@6 “ﬁﬁ‘cg?%gﬁpf%aﬂ PYfl GrY Y lmD1ihy, 69 @ ) 3of Gustppheny
9. IN-[ 2- (E&.BHoxycar bonyl )i mi dazo[ 1, 2-a] pyri d-7-y1] - 5-fl uoro-1-[ ( 3-f | uor oph

enyl) - metlypk: J@{ gfrmd?;_ﬁ ~CAj @%@{nbde The conpound is prepared according

to a process sim at described in step 4.3, 5 by reacting 0.2 g
(0.53 nnDI) of N-[2-am nopyrid-4-yl1]-5-fluoro-1-[(3-fluorophenyl)-

met hyl | - 13 ndql. ?%@9%59%@@%@5% ??%r%rdﬁgﬁglﬂhgﬂyi ?thﬁb%leoé QbRRR!

descrlbed |n ste 06 nmo
3- br o#8- 2-a0vi@dr opi onate in 8 nmL of acetonitrile. 70 of t he expected

RIR/ORdl(JSVBSﬁ%G% fyg,gp %ﬁ(ﬁ &qu é;g[ %@ mrﬁﬁ? &W%W%%m r!d é-gﬁ’g fﬁbfb—ii—{(gml"'

2H); 7.5 ﬂuorophenyl)methyl] -1H-indole-2-carboxamide, prepared accordlng to the protoco[
described in step 4.1, in 9 mL of anhydrous methanol, stirred at 0°C under an inert

25  mixture is stirred at 0°C for 30 minutes and then gradually brought to 70°C and stirred
for 48 hours. The reaction mixture is concentrated {o dryness. The residue obtained is
taken up in a mixture of 200 mL of saturated aqueous NaHCO; solution and 200 mL of
ethyl acetate. The phases are separated by setting and the aqueous phase is
extracted with 200 mL of ethyl acetate. The combined organic phases are dried over

30 sodium sulfate and then concentrated under reduced pressure. 0.46 g of the expected
product is thus obtained.

'H NMR (DMSO-Dq), & ppm: 8.2 (s, 1H); 7.7 (m, 1H); 7.6 (m, 2H); 7.35 (m, 2H); 7.2 (m,
1H); 7.1 (m, 1H); 6.9 (m, 2H); 6.5 (d, 1H); 5.9 (s, 2H); 5.8 (s, 2H).

35 4.3  N-(3-Methyl-2-phenylimidazo[1,2-alpyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)-

atmosphere;-are-added dropwise-2.03-ml--(28:54-mmol)-of acetyl-chloride. The reaction-.. e



(s, 1H); 7.35 (m 2H); 7.2 (m 1H; 7.1 (m 1H; 6.9 (m 2H); 5.9 (s, 2H);
4.3 (q, 2H); 1.3 (t, 3H). 9.2N 2-(Hyd

r oxymet hy Woi 26091 1267%] pyri d- 7- y1] - 5- Y uor o- 1- [ ( 3- f IPGCIHFRA060yI00053

15net hyl ] - 1H i ndol e- 2- car boxam de (conpound 9) Conpound 9 was prepared
according to a process simlar to that described in step 8.2, by reacting
0.465 g (0.98 mmol ) of N 2-(ethyl oxycarbonyl)imdazo[1, 2-a]pyrid-7-yl]-5-
fl uor 3_— 1- [nﬁe’ih)ﬂ] Wrma:memtbrbmaémylb](c&hbdumdql)e- 2- car boxani de, prepared

accordi ng

t bed .1 ith 2.21 .2 I
of a ol a® @ol%t ° OCC%llﬂEﬁ %!ﬁrﬁ%ioml’rfqi?i}l'ﬁ%éfﬁofqﬂ'ﬂ?" uomp%a”y&%eg%@néﬁme)
80 ng of ﬁﬁmmememﬁnwmﬁlmare@é@oeduh@tmd prafofol desctibdd |r12345;§42 0)ER g( DMSO

D6 5 PP X 6
) ( 26 ﬁ]_ij’lol?? -@rc(rﬁ.% ﬂ%fnyigr%?are-ﬁ]—l_gnfl_ﬁnd %‘r@@f@%fcﬂm!e a @tremcegl_b (5m9
( 5 2 |‘5 ~"|_hté a(‘tO, mil Hbremﬁtoﬁpé&tub@ ey wip BSd-GitVB matp3tid¢ bAd-Thd lopFs {HRh serewedb

m ? 2) iva)ﬁ@n a@dpth'é Hinq 1ﬁnhaat£6 ! 8@ "GRG sfinging forid4 ours. fftepthis e apf §8PBISheny! ) m

ethyl]-1 I pedph %nﬁ:e@ﬁh@ﬁﬁrﬂré@plféﬂe obtamed |s filtered off and rinsed successively with
10. IN[ 2- ami no% 4- -5-fluoro-1-[

uorophenyén'é‘i— ﬁceiqq-'tf’ﬁd%ﬂdezzm'eé’if EﬁBP'"OthﬁH@r They salidyohtaingd isHgeq uéi‘fjercopper

i odi de, r&mee%rééaummlo)zwfofﬁweféme@dlprdic(@ fslthy sbiesy. L) -

met hyl ] - 1H i ndol e- 2- car boxam de, prepared according to the protocol

descr i®ed "R €Pép §§1 2, 0.4 g (2.31 nmmol ) of 2-am no-4-bronopyridine, 1.16
g (8.40 mplymef DIRAE@@%] WRpnS 0N AL QH?@'O 1 ‘m-) @538 g ?lﬁ(n‘ﬂ':ﬂ%)a'?% are

placed in a 10 m_ ressure tube specif for mcrowave reactors.

suspensi oM $HY s dtbior-2 fns B 1r(m=é§| &hd (0, 43); 519(§12|'ﬂ)52ﬁ5n§$)3l'6f

trans-1, 2-cycl ohexanedi am ne is then added. The tube is then seal ed and
heated in the m crowave reactor at 170C for two 1-hour cycles. After this 5
time, theExashle8i(eampPesndd to room tenperature is poured into 50 nL of

watt er 18nd NLeBirgit AR £ 8- by 2T .n8bro!-AirgBloRh SR RRARANG-.indlbe. sobi ned

organi ¢ phases are dried over nagnesium sul fate and concentrated under
reduced pradsya@ideThe crude reaction product is then purified by

chr omat ogicRtBLUAR 5%&%@5%91‘%@&&.&1%% geplr@ce%g YihiRO tothb U cibed HIs& A 3
di chl or onet hane and net hanol the expected product is 10t hus

obt ai ned PH EREITDLOM &f (B2hengel I 835@@'%%W'€'3 sf*ﬂr%ﬂuormﬂ(a flyorgribenM)INVR
( DVMEG- D6) me'V_th -inkBedo- (:§r’bo>1é'r|)ude prggér@d a%E&rdm?; t8 tr(é‘ibro%&l degcr‘?o'ieo( B stéd‘b

7 35 l? it Q@é@y@.ﬁf& m:ppl) Qf b@cgnqaﬁ»qtai) 2 @g m 4 rln_k of acetomtnle Ol_‘?12 g of
the expected produci is thus obtained.
m.p. = 278 — 279°C
'H NMR (DMSO Dg), & (ppm): 9.65 (s, 1H); 8.25 (s, 1H); 8.05 (d, 1H); 7.95 (d, 1H); 7.65

e 2H ) 7-85-(5,- 1H):- 7-35-(m;-1H): 7:25-(m; - 4H): 7-1-(m;-HHY;-8:9 (- 2H); 5:9-(8; 2H)p oo

25  2.9(q, 2H); 1.3 (t, 3H).
LC-MS: 431 ({M+H}+, Rt = 1.09 min.).

Example 6 (Compound 6}

N-[2-(Thien-2-yl)imidazo[1,2-a]pyrid-6-yl]-5-fluoro-1-[(3-flucrophenyl)methyl]-1H-indole-
30  2-carboxamide

Compound 6 was prepared according o a process similar to that described in step 4.3,

by reacting 0.1 g (0.26 mmol} of N-{6-aminopyrid-3-yl}-5-fluoro-1-{(3-fluorophenyl)-

methyl]-1H-indole-2-carboxamide, prepared according fo the protocol described in step

- 4.2, with 0.11 g (0.53 mmol) of 2—bromo—1-(thien-2-.yl)ethanone in 4 mL of acetonitrile.

35  0.126 g of the expected product is thus obtained in the form of a white solid.



10. 2N- ( 2- Met hyl - 3- phenyl i m dazo[ 1, 2-a] pyrid-7-y1)-5-fluoro-1-[(3-fl uorophen
y1l) - methyl]-1Hindol e-2-carboxam de (conpound 10) 0.1 g (0.26 mmmol) of

N[ 2- am nopyOi2608/Y12678 f | uor o- 1- [ (3-f | 2®r ophenyl ) et IBCTAR2009/000053

i ndol e- 2- car boxam de, prepared according to the protocol described in step
10.1, 20 0.11 g (0.53 nmmol) of 2-brono-1-phenyl propan-1-one and 4 nlL of
acetonitrile are placed in a 10 nL pressure tube specific for m crowave
reactors. pipe=sube 3h8°¢ hen seal ed and heat ed in the m crowave reactor at
150C for two 1-hour Cécles After this reaction mxture is

concent r at 8NMRIBMSQ: @Dcéd%fﬂbé@@r(é wﬁn@ Ectsudlé' r8e%8'=t 16 8 &u@ED: TE(@ hen
purified QHP@BWEHEW% P @%QWWP{)%%'M@WQ@(% 1?#)%95‘911%@%@

25m xture of di chl oromet hane and met hanol . 0. 03 of 'thé expect product
is thus obt.@Med in the formof a beige-col oured solid. mp.: 305- 307C

1H. N 6 Q.47 8.35 (d, 1 8.1 1H);: 7.85 (d,
2H) : N%(D(VH]EQWQ’F%BS@MW{Q% 14@"“ H)m 3H); (7.2 |(_i)m 1H);(;.1 |(-i)m 1H); 53.9
(m 2H); 5.9 (s, 2H); 27(s 303H). LC-MB: 493 ([MkH +, Pt = 1.17 min.).

2- car boxaigy g &W@&ﬁgoﬁﬁdﬁs prepared according to a process simlar to

t hat desc reacting 0.1 g (0.26 mmol ) of

N42- am no;ﬁ&@@ﬁiﬁ%mu@m[h%ﬁblyndﬁm?r -fluyp-d-[(3-fluorophenyl)methyl]-1H-indole-2-
phenyOret ly r'blox&rh't‘dland()' e- 2- carboxam de, prepared according to the protocol
descri bed In step 10.1, with 0.11 g (0.53 mmol) of

2- br oh®- 1C(0mﬂoelnd 7 was) ReEPRIAG MECIrAINg tor priceat sBiAN torthiidesoritgzien gtepfd.8he

expect ed t hu k] f ¢ lid
m b 2502 oEEind 9. B0 AXUANBES [ miRAIL SIS BRLGI-CRARSEE |
8.2 ( s, 1RAethydl-T-nslolet?{parbexamide, prepaepl acqorglngﬁ@tt@pgrotomlgje@mibegpi)t step, 2 (m
1H); 7. 15 4( i~ O } 485
(PN 42 wh wﬂt#')o oda %5 (b@ t]rtl'nd]t)) o5 %1- ggarnc% 3%3 hytoStahS2-ofd Din & CGnlVBot
15N- ( 2- Et ﬁwtpmtrdlez%ﬂt@ 2-ef|thy rqxgeqtect/ ppd@tcf ISU@nanta[ir(e{sL inl hefophehpomitehy| -
i ndol 52~ gjig.
-m.p. = 190 -192°C

'H NMR (DMSO Dg), § (ppm): 10.9 (s, 1H); 9.6 (s, 1H); 8.3 (s, 1H); 8.0 (m, 2H); 7.65

(m, 2H); 7.55 (s, 1H);'7.35 (m, 1H); 7.25 (m, 1H); 7.1 {m, 1H); 6.95 (m, 2H); 5.9 (s, 2H);

1.4 (s, 9H).

20 LC-MS: 459 ((M+H]+, Rt = 1.17 min.).

Example 8 (Compound 8)
N-(2-Methoxymethylimidazo[1,2-a]pyrid-7-y1)-5-fluoro-1-[(3-fluorophenyl}methyi]-1H-

25
8.1 Ethyl 7-bromoimidazo[1,2-a]pyridine-2-carboxylate (Compound llic)
0.6 g (347 mmol) of 2-amino-4-bromopyridine, 1.55 g (7.15 mmol} of ethyl
bromopyruvate and 4 mL of acetonitrile are placed in a 20 mL screw-topped tube
equipped with a magnetic bar. The top is then screwed on and the tube is stirred at
30 room temperature for 1 hour, and then heated at 150°C with stirring for 30 minutes.
After this time and cooling to room temperature, the precipitate obtained is filtered off,
rinsed with acetonitriie and dried. The filtrate is concentrated to dryness and then
purified by chromatography on a column of silica gel, eluting with a mixture of
dichloromethane and methanol. The solid obtained after evaporating off the solvent is
35  dried under reduced pressure. 530 mg of the expected product are obtained in total.



car boxam de Conpound 12 was prepared according to a process simlar to that
described in step 10.2, by reacting 0.1 g (0.26 mmol ) of

N12- am nogyQ 260b/y42679 f | uoro-1-[ (3-f 1 gor o- PCT/FR2009/000053
phenyl ) net hyl] - 1H i ndol e- 2- car boxam de, prepared according to the protocol

described 20in step 10.1, with 0.08 g (0.53 muol ) of 1-bronobutan-2-one in
4 nmL of acetonitrile. 66 ng of the expected product are thus obtained.

1 d,
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7.05 (m ﬂ#) 16&93'(4)1 1H) ; 6 8 (d, lH) 5.9 (s 2H) ; 252 8 (q, 2H) 1.25
(t, 3H. LCM: 431 ([MH +, Rt = 1.08 mn.). Exanple 13 (Conpound 13)
N-(2-tert-Butylimdazo[1, 2-al pyrid-7-yl)-541 uoro-1- éS-fI uor ophenyl

) met hy 1- 1&-3 nddf-8ramoigidazalibdrpwidteylToethaim dCaBpais! lb kepared according to a
brocess Sy Laluhandbiftor 1956'd 1585 imSh o8 iy 2r-oRnSRRABLAAS-Horrichd.2: 26
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é?‘r)rgogns [[)J'IQ%I e{\l' uoroéme%tﬂwith 5'2{'.?%6? [él)gﬁjpg] dromldﬁe SC{ (fl_;tIOEl] (24%) and then
1H i ndol eextracied withihrge tl]]ﬁE:B41 Oﬂ\mt_mjldlchloromethane The combined organic phases ,
2,3-d t I QIR I
suspeh?o%y%ﬂpég%% % %lé'% Q}ﬁra;e aﬁd Qﬁ%rﬁ%'wfﬂar%eﬁopyr f’gl&ﬂxc(eﬂ dre&%’oxﬁ%’t e and
5.52 g (68 eaolion podsdds dmerhpdifiege cipetegraphy rorea@olimnodl glideages] are

dded442 f i3 - 2-D h ' ' [
tirr g atigo it 2 MR & gdrigioR e e MPanl P RACK! BB Bl 1
3- br ono- 2 pmdugharedhus ebteinedh added to t he

~ 'H NMR (DMSO-Dg), & ppm: 8.0 (d, 1H); 7.8 (s, 1H); 7.6 (s, 1H); 6.9 (m, 1H); 4.9 (s,
2H).

20 8.3 7-Bromo-2-chloromethylimidazo['i ,2—a]pyridine (Compound (llle)
To a solution of 110 mg (0.48 mmol) of (7-bromoimidazo[1,2-alpyrid-2ylYmethanol,
prepared according to the protocol described in step 8.2, in 8 mL of anhydrous

dichloromethane, stirred at room temperature under an inert atmosphere, is added

25 temperature for 4 hours, hydrolysed at 0°C by successive addition of 3 mL of cold
water and 5 mL of saturated aqueous NaHCO; solution and then extracted with three
times 10 mL of dichloromethane. The combined organic phases are dried over sodium
sulfate and then concentrated under reduced pressure. 80 mg of the expected product
are obtained.

30 'HNMR (CDCly), & ppm: 7.9 (d, 1H); 7.7 (s, TH); 7.6 (s, 1H); 6.85 {(m, 1H); 4.7 (s, 2H).

8.4  7-Bromo-2-methoxymethylimidazo[1,2-a]pyridine (Compound (l1If)
To a solution of 81 mg (0.33 mmol) of 7-bromo-2-chioromethylimidazof[1,2-ajpyridine,
prepared according to the protocol described in step 8.3, in 3 mL of anhydrous

35 methanol, stirred at room temperature under an inert atmosphere, are added 35 mg

...... 0.03 mL (0.53 mmo[)ofthionyl chioride. Thereacﬁon mix-ture iS Stirredat . room e e i e s s



15reaction mxture and refluxing is continued with stirring for 15 hours.
After cooling to roomtenperature, the solvent is evaporated off. The

resi due i sydidoget2e7oh 50 nL of waterz@nd then basi fpEHFR2089L0TD53
saturated NaHCO3 to pH 8-9. The precipitate forned is filtered off, rinsed
several tinmes with water and then dried. 4 g of the expected product are
obtained in the formof a beige-coloured solid. 20NVMR (DVBO- D6) 5 ppm 8.3
(d, 1H; &85 n(rﬁ@l) éf"@od[u?’n %e@rQﬂlde]-We r@&cﬂ&ﬁmlﬁﬂfl‘b is 3t|r5eo(§b10'@|’& fords RsurkS, 3H).
14. 22, 3-Dinet hyl i m dazo[ 1, 2-a] pyrid-7-carboxylic acid To a solution of 1.85
g (9. 06 ey s time H)e rgagma,mg@nﬁw iCAPIGEZAB[ FPODL RArRiHTends pongentrated

car boxyl ahﬁdeﬂ%ﬁ@dé&%ﬁe&%@o‘ﬂht@e Wi, foeL BF Qﬁl%ﬂirmd&r%%éﬁ)%sﬂé&i Wi 4 1, in
50 mL of nethanol is added a solution of 0.77 g (13.59 mmol ) of potassium
hydr oxi de of rsaiurstei_ag@feouat ¥aCl FhltipRadhe o?fo#ﬁ weagtion; grogurthohiaimed attes0C f or
18 houss. eeé;go%n {hBGohBnf QRIT F&ITRES RldiStre & p@nfmltgidm&né@g%ﬁy 8H e 0C
andthe pH o reaction nediumis adj usted dropw se addition
of 6N HCl colvhw ¢frsdict get glusing avithredmixéure jof ﬂ@hl@ﬂarmtharmamﬁjmethageld2mgwofwat er
and t hen cted acid quantitatively. LC M 191

([ MHH + ‘&ﬂté &p%%%@ r&&cgéﬁéQQﬁ%(t?%?:%ﬁeﬁ
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1.7 g (8 % gﬂg L of 2,3-dinmethylimdazo[1, 2-a] pyrid-7-carboxylic 35acid,
obt ai ned acc gto the protocol described in step 14.2, in 29 nL of
tert-blitanol are added 3.19 g (11.62 mmol) of di phenyl phosphoryl azi de and
3.11 nmL ( 34 . i D ten, o4 ar s at 90C and
for 12 hoér%s a C@thﬁwrﬁ&fgﬁw%%zﬁmﬁggip&ﬁ]& iTy)c%ﬁ'g%rhg r %53 g%oré%%&ygness and

t hen di | utmedhyli-tHrir@ibler?-carboxsatide (cofmupdéti pi tate obtained is filtered off,
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met hanol imethillet-owdolee?-hahexangjde guepared agccm‘ﬂmgh@tl’@(wetocelcﬂqscmmﬁcm stap t he
f I |1 7. 8
2a" (5%, " 2 B Pl Sy g Bt eRPb ity 2 mnking, frepeldd 20
m ne hydr ectdrdingde ffie mowmobludésaribed in step §.3( zﬁMmgMﬁﬁ@ m:ﬂﬁoll ef pot;assrym
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o7 ot ocol - AUbSPHEREIE pLatfldis olthe 67 HBERL 1.0 AR PESURNERE Shilhc P 1 1O
(61.61 mrmr)mtofom@vamemrat Tlon sedpersionrs degassag forThéew eam;ﬂes;ranm&@um is
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reaction xture Tt dle
pr eci 20t akad heateddh ihe ricionware deawtdr,at 5®1°§bﬁbr Wa ﬂrmuha,fcle&nﬂﬁ@‘rthra tighd, 8@ under

d d
e o ek R, oS ol REBERLENS pqurent ine 20 mf of walsg A LE" i
( DVBO- D6) egtrqmm wikB .2%3( snL oFflichiBrangttianel Fhe @na:uq@u org@ficehBsey are didd 2. 3
, 3H);
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~-phenyt)-product-is- then purified-by-chromatography--on-a-column-of-silica-get; eluting ‘with-a-

25 mixture of dichloromethane and methanol. 45 mg of the expected product are thus
obtained.

m.p.: 215-216°C

'H NMR (DMSO-Dg), 8 ppm: 10.7 (s, 1H); 8.5 (d, 1H); 8.0 (s, 1H); 7.8 (s, 1H); 7.6 (m,

2H); 7.5 (s, 1H); 7.3 (m, 1H); 7.2 (m, 2H); 7.05 (m, TH); 6.9 (m, 2H); 5.9 (s, 2H); 4.5 (s,
30 2H); 3.3 (s, 3H).

LC-MS: 445 ([M-H]-, Rt = 4.3 min.).

Example 9 (Compound 9)
N-[2-(Hydroxymethyl)imidazo[1,2-alpyrid-7-yl]-5-fluoro-1-[(3-flucrophenyl)methyl]- 1H-
35 indole-2-carboxamide ' |



met hyl ] - 1Hi ndol e- 2- car boxam de (conpound 14) To a solution, stirred at 20C
under an inert atnosphere, of 1 g (2.96 mmol) of 5-
trifluoroggdmoboli2eTef | uor ophenyOnet hyqll- 1Hi ndol e- Emﬂappgaggnnmgsg(wo 25
2006/ 072 736) in 70 nL of DVF are added 0.74 g (3.56 mmol)

di cycl ohexyl carbodiim de (DCC) and 0.48 g (3.56 mml) of

1- hydr oxybenzotri azol e hydrate (HOST). The reaction mxture is stirred at
roomtenperature for 30 mnutes. 0.7 g (4.45 mmol) of

2,3-di nmet'hyli mdazo| 1, 2-a] pyri d-7-yl am ne, obtai ned accordlng to the

protocol 8dscr iNEdEtiayes Qayllﬂmldamﬂ Lotipyrig- o -Gifketcn |l @ eropyemdt ne ( DVAP)
are 30 them, ﬁdﬁﬁﬂdbﬁé%bé%ﬁéon m xture. After stirring for 12 hours at
50C, the reaction mxture is concentrated to dryness. The residue obtained
i s taken upeicamaourics prepastd seoringio fuatosessagianigdofatgeseribgd|in siegtdad.e. The
h t th
phasess ar By YBBAMY 69 py(&ﬁ%m&gbl W (gé-Qﬁu y@@mm%ﬁs%wmﬁg)w :

200 niL of et hy ceta e co or ga ses are dried over’ sodi um
sul f at e anethylielt- mdﬂlee?h@arra@@dnldmdéepaf@@ aceidipg éx thgrpsotogd Tieecrihedduiétepi s

‘i sol at ed e i of

i 11 car ot T B o) 1 D Gl P S PR of

t he expec?@mgﬂfdhmaxpe&t@{ erimtetﬁtﬁmebﬂamfﬂ = 280 - 281C 1H NI\/R

( DMSO- D6) D ’_&-\,@ 25(5 1H); 8.15 (d, 1H); 7.95 (s, 1H);
7.8 5(d, &ﬁ)qm@ ﬂé‘?"g*ﬁg 9]@’{““8) 7.1 (m 1H: 6.9 (m 2H): 5.95 (s,
2H) ; M4 (1 NMFHDMSO03D()SS (1pF): 10.T5 K 1Hﬁ}ﬁ.5(umMEHﬂ 7.9 @ TH), 7.88(mi 2H)) 7.5Exanpl e
15 ( Conpo _

10N- ( 2- Et tjﬁ/ﬂﬁ%ﬁ d%&gf' 2@ 512r)(§)}i151-)’77-'§/£'31’- gj)r'ri Wjoerahe%ilf[_Q T?éq %HLPOI’ Ophenyl)
met hyl | - 1 3dyrr ol o[ 2, 3- Npyri di ne- 2- car boxam de

15. 15-Tri fl uoromet hy1- 1-[ (3-fl uor ophenyl ) met hy1] - 1H pyrrol o[ 2, 3- b] pyri di ne-
2- carboxam de 15To a suspension, stirred at 20C, of 1.5 g (4.43 mmol) of
5-trifl uop@ret N&{I—(Eiy@r(‘asyrﬁéthyihlm)fdazoﬁ 2-a)pyrid-7-yl]-5-fluoro-1-[(3-flucrophenyl)-

pheny thyl] - 1H: [l carboxylic acid (WO 2008/ 093 024)
in 40 ”}ﬂ;" R A ﬁ@ﬂﬁﬁ% l44.34 nmol) of thionyl chloride.
The react Compound 8masimgesared pexbrding taed bcocefssmrrﬂlahtmuhat cmsd‘ltldden st&prﬂ:ént rat ed

di chi or ont R E R g (OUE i ot WS BRORNI Gt RGP APy AR o o

5.81 nlL (Adord4-{ii3rbl:groptier3Qftetiylidbbindainrordarboxatiide, rm'aparedraquungr o ite

Filtrati ooty Bedpedin 60 e MR A TR (2 inaByBfa foragsdftoh T ALY
fi |t €20 ngHdf tolaere, ulrd,lthngUmﬂmromadame(ﬁOpn@SEﬁbeexp&ctaﬂpmﬂutﬂwe emawued
product are co% cb gl, 203 - 204C 251H NWR (DVSO- D6), S ppm 8.78 (d,
1H): 8.65"F ‘H}e 8% b (broad peak, 1H): 7.62

'H NMR (DMSO D), & (ppm): 10.6 (s, 1H); 8.48 (d, TH); 8.0 (s, 1H); 7.7 (s, 1H); 7.6 (m,

2H); 7.5 (s, 1H); 7.35 (m, 1H); 7.2 (m, 2H); 7.05 (m, 1H); 6.9 (m, 2H) 5.9 (s, 2H); 5.1 (4,

1H): 4:6°(d; 2H).
25  LC-MS: 433 ([M+H]+, Rt = 1.06 min.).

Example 10 (Compound 10)
N-(2-Methyl-3-phenylimidazo[1,2-a]pyrid-7-yl}-5-fluoro-1-[{3-fluorophenylymethyl]- 1 H-
indole-2-carboxamide
30
10.1  N-[2-aminopyrid-4-yl}-5-fluoro-1 —{(3-ﬂuorbphenyl)methyl]-1 H-indole-2-carbox-
amide
0.2 g (1.05 mmol} of copper iodide, 0.6 g (2.10 mmol) of S-flucro-1-[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide, prepared according to the protocol described in step
35 1.2, 0.4 g (2.31 mmol) of 2-aminoc-4-bromopyridine, 1.16 g (8.40 mmol) of potassium -



—-f-eactt ng

(broad peak, 1H); 7.4 (s, 1H); 7.32 (m 1H); 7.05 (m 1H); 6.92 (m 2H);
6.0 (s, 2H). LC-Ms: 338 ([MrH +, Pt = 1.20 min.). 15.2
N12- Am nogymig0dfvide7d-tri fl uor onet hylad- [ (3-f | uor oplparFRPEDOIObD0OERF pyr I ol
0- 30[ 2, 3-b] pyri di ne-2-car boxam de 0.056 g (0.30 mmol ) of copper iodide,
0.2 g (0.59 nmml) of 5-trifluoronmethyl-1-[(3-
fl uor ophenyOret hyl ] - 1H pyrrol o[ 2, 3- b] pyri di ne- 2- car boxam de, prepared
accor di ngciBohte dHO196al od%ﬁﬁydragéi cﬂo&aﬁé QP bRacdd iR-al30 Gni Q;r&'éufmmb)s of
2- am no- 4- br oropyri di ne, O. 7 mmol ) of potassium carbonate and 5 niL
of anhydr SRRST 1§k Apeowpwe fﬁ%& '?ﬁ ﬁuwm@ioms ﬁ?@%@ﬁﬂé% B SpBeER andf or
m crowavepngaaat @T $5 mhA&) éﬁﬁé}%ﬂﬁﬁ %gclb@ex‘éﬁ&%@u%@ is b a”%idEQWI‘WB ﬂu‘%‘?sstrféﬂd 0.04
m. (0.33 nmol ) of trans 2-cycl ohexanedi amine is then added. The tube is
t hen seal 8eRlethanthagsted i H“at 'Wé’rQW%’led\%aﬂ‘ft@r by Grfo%ﬂﬁ’voﬂrb@”f“c)’ﬁ[e%Aﬁ?rrib'ﬁes
After g i mb R susBEnsiols BGS) @51 &Rk S FORMASIPRHAY AL bF wakId [ Nt O
30 nL of water and then extracted of dichlororonmethane. The
conbi ned Hhesreydaried ﬁﬂ’@s?é@%'ﬂleoﬁﬁlpﬂéf%%ﬁthﬁﬁ@n% eambingc Ca'g’én'érﬁ’ﬂa%@ﬁ@ént rated
under edyaslopsiehadictiun Relidie AR 5&@&&@& PhAdEkuby pRELLBUTHE b
chromat ography on a colum o I'ica gel, eluting wt m xture o
di chl or onaAstee Pepdactig thginpurifi eg mcfgomtogr@héme@p@bmrmj@a gek qlwﬂmg
obt ai ned O D6),
8 ppm. 1 Olfvﬁh Eagl?lletlﬁ}émf%cg?o ?\ﬂbfh‘é l_?‘?e}ngqnetﬂ%rﬁ’ol Oégg q ofltﬂé(ééﬂrg&ag HM%U H¥5

1H) ; 10 35thumobtaiyed iz the form obapeige-@iqugd sakf: 6.8 (m 1H): 5.95 (s, 2H);
5.85 (s, 2H). LG Ms: 430 ([MtH +, Rt = 1.08 min.). 15.3N(2-Ethyl
i m dazo[ 17 a?ﬁyr?ﬂja“ﬂ y1)-5-trifluorornethyl-1-[(3-fluorophenyl)nethyl k

151H pyrr gl iyd -16ar Ro ( 9 mmol )
of N[ 2-am' no yri d- _@\[b) E%Pﬁf@%o@o@?ﬂh?%-(él’-i !!3?¥5{]ﬂ1d%%ghg'ny§’-ﬂﬂ’ 7:38 _
met hyl ] - 1EmpW)r6|2d[nz1B)t7]‘p§rm2ﬁ ne.9Zm; 2Hkidx& (d. d&l); 9 épattdd according to the
pr ot ocol ? tg.p_:ﬁBZm' .088 g (0.58 nmol) of 1-bronobutan-2-one
and 4 nL o aceton trllé are plac d ina 10 nL pressure tube specific for

m crofave reactors. The 20 tube is then sealed and heated in the mcrowave
reactor at 150C for two 1-hour cycles. After this tinme, the reaction

m xture i $0-2ondet-MatuB-nherefimidedaticetapy e M) e&-fiorive- 1t Hitkeorermayiion pr oduct
is then ppi r{yg ql.‘] Moi&lﬁ-@eﬁ%ﬁ%@é’t%n% ﬁd‘%@i um of silica gel, eluting with

a mxture o or onet hane and" nethanol .” 0. 076‘2% of the expected product
is thus oBtlaignd@ 26nmel) qurrﬁd[cafaralns@rrido@wl&ré’rfiuarO- Bﬁthroph@raeﬂ)metMS‘cH-lH NVR

080y 0l BBt 0oy e eyt B 1019

(m 29; 6109 &.52rmol.of 2byomery-phanyipropan-sepe ELI“Q- fBnL 4828C(e[cwlltﬂﬂe+arept =

4.75 mn.
N (5. 5 D Napt I ar b, frésSdr T 9Becky for micrawave reacors, The fube Js fhen o hen
yOnet hyl ] seaiemi pyd hedtef I thebhisyaviavierreactocalr X arfodavo Ghawoenstes 1 8ftewibis

Prepar od’ Ae oo bR B R inde? rbdltba BRABLIP e AR BB O Y

o

N12- anmi nopydiei-ig-thar panftad| lby gorooratedighylof @3eclumn of silica gel, eluting with a

fl uor%p hemargEéfhéfll;tll Jr{e%r‘?& %%%ﬁ%’r]nd?g{) 'Og di'gﬁ %ﬁé: @x?ﬁ&%ﬂn@gﬁjucpr .

according to the p oco descri
of 3- brormﬂztamamriztherﬁ@'mW%&IWC@OUM@Mltr| le. 45 ng of the expected

pr oduct am_ep.%ﬁ’a_i_ @@F’c
| "H NMR (DMSO-Dg), 8 ppm: 10.7 (s, 1H); 8.35 (d, 1H); 8.1 (s, 1H); 7.85 (d, 2H); 7.6 (m,
2H); 7.5 (m, 3H); 7.35 {(m, 3H); 7.2 (m, 1H); 7.1 {m, tH); 6.9 (m, 2H); 5.9 (s, 2H); 2.7 (s,
30 3H).
LC-MS: 493 ([M+H]+, Rt = 1.17 min.).

rrrml)

Example 11 (Compound 11) 7
N-[2-(Thien-2-yl)imidazo[1,2-a]pyrid-7-y{]-5-fluoro-1-{(3-fluorophenyl)methyi]-1H-indole-



m p. = 287- 288C 1F1 NWVR (DMSO D6), 5 ppm 10.8 (s, 1H); 8.85 (s, 1H); 8.8
(s, 1H); 8.2 (d, 1H); 8.0 (s, 1H); 7.65 (m 1H; 7.35 (m 1H); 7, 28 (m
1H); 7.1 (o 2609/16280 (m 2H); 6.0 (s332H); 2.4 (s, BETIFRBNE000H -
10LC- V5. 482 ([MrH1+, Rt = 1.13 min.). Exanple 17 (Conpound 17)

N[ 2- (Hydr oxynet hypi m dazo[ 1, 2-a] pyrid-7-y11-5-trifluoronmethyl-1-[(3-fluorop
henyl) - nethyl]-1Hindol e-2-car boxam de 15

17. 15-Tri fd goremptiy 1- 1- [ (3-f 1 uorophenyOnet hyl ] - 1Hi ndol e- 2- car boxam de To
a suspension, stirred at 20C, of 8 g §23 72 mmol ) of

5-trifl uorQ%Qwi 1 \vas PrangeRcbBRaREdNg 10 PLATRRESE SirDilae 47 HeatiAeseribsgiia stamp

2006/ 072 736). by Ned@g 105 (26 rheNSr AGS AINGHridL . b BT 2nirBl ) of

t hi onyl chloride. The reaction mxture is stlrr hours at refl ux

and then @HRBENPRBYEY nels-2catesanidsr BBaee. aCtFwémgé@mq Prﬁé?cﬁlrfé‘ﬁfﬁﬁ‘?eq s
taken gp i s?e'?J ’1719—105wtﬂ'03w O @B higis) ofBBrdrhé- ﬁ_l(ﬁﬁlir“ﬁiy@élhér%rBQHr@%LdBPpW Sé

into 9.32 nL 30% aqueous ammoni a sol ution. The reaction mxture i's
stirred f cﬂcemﬁﬁ@ue 82619 ofpile expeded pRadyct isptbus gbisiteddnjthe &yl @fca beigsy
filtrati oo afddgigtriturated in 50 nL of pentane. After filtering off and
dryi ng under reduced pressure, 5.87 g of the expected 25product are

col | ect ed.M-PHZ2RRR O D6), 5 ppm 8.28 (broad peak, 1H): 8.13 (s, 1H)
(7m772(H;j gH)NMﬁz(g)Méb D3 ppfn b £ 8, 1185 a3 B2 &y B PR, 4P; 26km, &

N 2- Aﬁﬂno;ﬁﬁ)l Godmy 3}, 33 (i, fAH)07 . B1fwt Mk - T4 (8-1H)ubPD Thetty)RSb iyl PHLIE-S ndol e-
2- 30 car de 0.056 g (0.30 mmol ) of copper iodide, 0.2 g (0.59 mmol)
of 5- trlfIUO et hyl-1-[ (3- fluorophenyl)nethyl]-1Hi ndol e-2- car boxam de,
pr epar ed a@bmﬁdﬂﬁﬁﬁNbFﬂhé%pwbﬂ@Uﬁﬂ.described in step 17.1, 0.12 g (0.71
mol ) of 2-am no-4-bronopyridine, 0.33 g (2.38 mml) of potassium carbonate
and 4 nL of anhydrous di oxane are placed in a 3510 nL pressure tube

" specific Eh@ﬂﬂl&ﬂﬁwﬁqmppeadﬂa}s. The suspension is degassed for a few

m nut a t I is then
added‘?‘s’Thg\91 yps t%g Lﬁ?gﬁgf@ggfzksﬁﬁﬁﬁﬁhQﬂﬁcrOﬁg&gﬁb@gcgir at 170C
for 45 nlmaﬂﬁgaﬂmﬁﬂer thls time, the suspension cooled to roomtenperature

d - t f.

i chior or SrRund et phBbRls 0GdAEh BHEEARS Sinitrid o Bl in sten i um
sul f at e ari@.% obic enactinged. lugdEr.26 evmoie dofp N2 <suminopyTidel-yl-drffluoroelalé3-floeropr oduct

th < Sl th
2%t ur o oy s SO R 290 A0 AR, Brepehel Mot i péfbco) dodthbald T
is thd8 olin siapetd.1,nvith 0.082% (Q. SQZIGGDINTLH{-U‘WROIQLDN@@-C[D@) in mppof ackordiries, 1H);
8 25 5 1 7.1 2 6.9

(S %?m%éﬁﬁe%% ‘{1&8 prfé(y'& a&%?"t&“ 3 (L?:] Ms:H) 429 ([(M+mH] +,H) Rt 4( 55
mn ) m.p.: 158 — 159°C |
H NMR (DMSO Dg), & (ppm): 11.2 (s, 1H); 8.65 (d, 1H); 8.4 (s, 1H); 7.9 (s, 1H); 7.55

(m’4H); 7.35 . (m, 1H); 7-2 . (mr . 1H); . 7.05(m, . 1H); 6.9 (d’ . 1 H); 6.8 (d | 1H);5.g($, ZH); ..............
25  2.8(q, 2H); 1.25 (¢, 3H).
LC-MS: 431 ([M+H]+, Rt = 1.08 min.).

Example 13 (Compound 13)

N-(2-tert-Butylimidazo[1,2-a]pyrid-7-y)-5-fluoro-1-[(3-flucrophenyl)methyl-1H-indole-2-
30  carboxamide

Compound 13 was prepared according to a process similar to that described in step

10.2, by reacting 0.1 g (0.26 mmol) of N-[2-aminopyrid-4-yl}-5-fluoro-1-[{3-fluoro-

phenylymethyl]-1H-indole-2-carboxamide, prepared according to the protocol described

in step 10.1, with 0.096 g (0.53 mmol) of 1-bromo-3,3-dimethylbutan-2-one in 4 mL of
35 acetonitrile. 0.116 g of the expected product is thus obtained.



17. 3N-12- ( Et hyl oxycar bonypi m dazo[ 1, 2-a] pyri d-7-y1]-5-trifluoronethyl-1-[(3
-fl uoro- 15phenyOret hyl]-1Hi ndol e- 2- car boxam de The conpound is prepared
accordi ngWo 2009/ptIey® sinmlar to that34lescri bed i n REPFR20B9/000053act i ng
0.23 g (0.54 nol) of N-[2-am nopyrid-4-yl]-5-trifluoronethyl-1-[(3-

fl uorophenyl ) nmet hyl ] - 1Hi ndol e- 2- car boxam de, prepared according to the
protocol described in step 17.2, with 0.21 g (1.07 nml) of ethyl

3- br ono- Zm)g;oggpplggame in 20 4 nL of acetonitrile. 192 rrg of the expected
product. are obt ain - 283C 1H NI\/R% %ﬂg? 10.9 (s,
- 5. 58 G aMAPHSD) 0g e{’@mngs GoaT AN B R 4P e & 1B e Y
ZH??) (s, LH): 735{% ﬁg 0l (n 1@557(1"051 21'F% Gé’éﬁa ﬁﬁs% 219 92 ‘sObH)ZH) 6 0 (s,
17. 4NA2- ( Sx%?e&{ﬂdyblmﬁa[z_‘eﬂﬂmm)a] pyrid-7- yl] 5 trlfl uor orret hyl 1 [(3-flu
oro- phenyOret hyl]-1H i ndol e- 2- car boxani de (conpound 17 ) To 0.47 nL (0.47
nmml) of a nolar solution of LiAIH4 diluted in 1 nmL of anhydrous THF, 30
cool ed t oExample $4 (Cerepoundpdl se by syringe a suspension of 190 ng (0.36

e, N BRIkl ocsmnmar

met hyl ] - 1AAtindele-@-carbexabideani de, prepar ed accordl ng to the protocol
described in step 17.3, in 4 nL of anhydrous THF. After stirring for 3
hours at roomtenperature, the reaction nediumis poured slowy into a

m xt ut@ (VAwv) dvietMt?eiﬁ—dmﬂihsdm@@m%rﬁkdﬂ%cﬁ&ﬁﬁﬂ@t@@qmwéd (Hhd i s then
extract edw&%g@%m& of @f@eﬂgﬂﬂ?foﬂm u%&nﬁeg@ 4805 n € @gﬁses

are dried over nesi um su en concent r uc
pressur e. 52y &@ﬁ,l'éib mreelk of sedigndiigeagesheamenate ins 2@Qumlqu@ihwl éfﬁ aagacgr aphy

on a col U Od”{; Hr‘ﬁ f)%f‘é,tﬂr&%g‘% ELR%ﬁor{é' ’Fﬁé‘F cfion H'ﬁ)&u%@é Qfﬂﬁy‘aﬁ?@ﬂﬁﬁgr

nmet hanol . expected produ are us obt ai ned

255C 1H NWC(UWB‘O&(DQBI)?? 184@(182 Torengisof @PDOTT‘CBZ hotapgne ar9 ’fheB azige@ 40 thﬁH)

8.0
s [ [ttty SepridyiofbimaniB o' 4 " iche

483 ([ MrHATET cerling td rapgn temperatuney thexeeytng |slgvapgfﬁ§%g dThpg)gSldue is diluted
N 2- Wydrw&ﬁfﬁ W&f%ﬁ@?ﬁﬁ%%&é\a ﬁéad a¥difg Safuradl wm@;ﬂav A6 (Fid | uor op

henyl) pyrro pyr| ne 59 Sarboxam d ound 18
18. prec:lpltate formed is filtered off, rinsed several times with water and then dried.

N42-(Ethy| Qﬂ% hyl -1-[(3-flu
orophenyl) 5‘%? k@dﬁgﬁ?gé%ﬁg?bﬁ ﬂg?;%rng&gaa&b%igﬂ]bﬂg@ﬁﬁe‘é conmpound i s
pr epaZed &MROMBG-DO deppm:oteds Hind. Dél(s tidi)t Rat(ddeBt) B9l 3Hy 39 é@ 3H);

2.35 (s, 3H).

14.2  2,3-Dimethylimidazo[1,2-a]pyrid-7-carboxylic acid

_.To a solution of 1.85 g (9.06 mmol) of methyl 2,3-dimethylimidazo[1,2-alpyridine-7-

25 carboxylate, obtained according to the protocol described in step 14.1, in 50 mL of
methanol is added a solution of 0.77 g (13.59 mmol) of potassium hydroxide in 1.5 mL
of water. The reaction mixture is maintained at 50°C for 18 hours. After cooling to room
temperature, the solution is cooled to 0°C and the pH of the reaction medium is
adjusted to pH 5 by dropwise addition of 6N HCI. The precipitate formed is filtered off

30 and rinsed with water and then with ether to give the expected acid quantitatively.
LC-MS: 191 ([M+H]+, Rt = 0.44 min.).

14.3  tert-Butyl N-[2,3-dimethylimidazo]1,2-a]pyrid-7-yl]carbamate
To a suspension of 1.7 g (8.94 mmol) of 2,3-dimethylimidazo[1,2-a]pyrid-7-carboxylic
35 acid, obtained according to the protocol described in step 14.2, in 28 mL of fert-butanol



15.3, by reacting 0.197 g (0.46 mmuol) of

N 2- am nopyri d-4-y11-5-trifluoromethyl-1-[(3- 20

1 uor ophenyio peodry i 2eAd+ pyrrol of 2, 3-b] ggri di ne- 2- car hPERAREDOAPIEIVE3C
according to the protocol described in step 15.2, with 0.179 g (0.92 nmol)
of ethyl 3-bronop-2- oxopropionate in 5 nL of acetonitrile. 130 ng of the

expected product are obtained. NVR (DVSO-D6), 5 ppm 10.9 (s, 1H); 8.9
(s, 1H): 88 ali8ed é"ﬂbgg%rBZ(rﬁﬂno@'d} dlpﬁeﬁyléﬁegﬂﬂlaznaeané%11%‘).:(2273551%60 2H) ;
7.1 (m 1H), 25 3 18. 2

N42- ( Hydr @mﬁélﬁw&ﬁn&%i@pt@@fsﬂmﬂcﬁi ?Oﬁfnqqurﬂ?ﬂﬂpu@raéﬁétqme eAEan f | uor o
pheny Ot fytdiorHsP¥ec@hnbida SOlRKeLdIng- Brehaain Hifieot Games Untler Sine

Conpound 18 was ared accordi'ng to a process simlar to that descri bed
in step 30)Ie;cwtat%3pbf%rm isntjteped ffg rippec sevaral imes with water and then dried.
N-[2-(sgth |

LT 5 P Tl R e KA o gyt 2 e o from L La
ne- 2- car béXanf m@thaﬁplepé remoetbank. sdyesd - ﬁl@ogﬁh@t%@@te@j@f@éwt%ﬁ?elfﬁ”@@ép
18.1, Wlthaf%" src*gkdzof a nolar solution of LiAIH4 in 4 nL of

tetrahydro ran. of the expected product are obtained. 35 mp. = 238
- 240C 1I-H-|MR/FRD(V|3VB@5)I3699FNQ P 1HUO.8-7(B(m, 2H)); 2.8 (B56H%,1.6(4) 8HB. 8 (s, 1H);
8.45 (d, 1H); 8.0 (s, 1H); 7.7 (s, 1H); 7.65 (s, 1H); 7.35 (m 1H); 7.2 (m
1H); 7.05 (m 1H); 6.95 (m 2H); 6.0 (s, 2H); 5.15 (t, 1H); 4.55 (d, 2H).
LC- M51048414(4 NHEi}B-!Din'Rthyﬁmﬂ:iazmJﬁ-aiD!)rid—ByEKrémmihyeirQ@\Ic(ri@errpound 19)

N (2 Net vk o1 dghlo?1 3Ry (h o TG LIUORS L Liriad REOBoRMEL ARy Y 1) - 11

simlar tql)cmam&@btanmsﬂ accogding td thel promcobstesagibed imgted. 128.gn (15. B ofmol )

of :

N-[2-am néjb%"raf“ﬁ %?y%d?gij‘%é?lo@llaﬂ(@F}Oll)ugr%ﬁﬁeﬁglwon %Hﬁ "?LIgI-OX dol e 92 carbo
xam de, prrezﬁraloedniah:m)iscthaigtaﬁrmdta‘tésp{r:d@ro@hburdeéfwn dveting o woaptetrPetatunai t h

gf 0t5 gégeigré%f pro ucrte]Bar%reL t?@us g@%qgsfl%i ew'lthtAfmg%ﬁf 2‘%%%5%2%{@ kkﬁ'e( DIVBO

D6), 8 (prjnlt)aredl@‘f Grinsed WiHh ett@r zan(jdghenl-dy'ledmlﬁier (requckBl) pregsuie. (P ggH)‘ the? . 45

R T A
)

NMR (DMSO-De) 6 ppm: 13.2 (s, 1H),82(d 1H), 6.8 (d, 1H) 6.55 (s, 1H ) 2.3 (s, 3H);

20N- ( 2- Ne%%%%yggfol o[1,5-a] pyrimdin-6-yl)-5- fI uoro-1-[(3- fI uor ophenyl ) nmet
hyl] - 1H i ‘car boxam de 80 ng (0.42 nmol) of copper iodide, 0.4 g

(1.40206mol ) of 5-fluoro-1-[(3-fluorophenyl)-
14.5  N-(2,3-Dimethylimidazo[1,2-a]pyrid-7-yl)-5-trifluoromethyl-1-[{3-fluorophenyl}-
methyli]-1H-indole-2-carboxarmide (compound 14)
To a solution, stirred at 20°C under an inert atmosphere, of 1 g (2.96 mmol) of 5-

25 2006/072736) in 70 mL of DMF are added 0.74 g (3.56 mmol) of
dicyclohexylcarbodiimide (DCC) and 0.48 g (3.56 mmol) of 1-hydroxybenzotriazole
hydrate (HOBT). The reaction mixture is stirred at room temperature for 30 minutes.
0.7 g (4.45 mmal) of 2,3-dimethylimidazo[1,2-a]pyrid-7-ylamine, obtained according to
the protocol described in step 14.4, and 100 mg of dimethylaminopyridine (DMAP) are

30 then added to the reaction mixture. After stirring for 12 hours at 50°C, the reaction
mixture is concentrated to dryness. The residue obtained is taken up in a mixture of
50 mL of water and 50 mL of ethyl acetate. The phases are separated by settling and
the aqueous phase is extracted with 200 mL of ethyl acetate. The combined organic
phases are dried over sodiuni sulfate and then concentrated under reduced pressure.

35  The product is isclated after successive purifications by chromatography on a column



met hyl1] - 1H i ndol e- 2- car boxam de, obtai ned according to the protocol
described in step 25 1.2, 0.32 g (1.54 mvol) of

6- br ono- 2 4Bt SoddyiFea o[ 1,5-a] pyrim dgge (WO 2006/ 14 HRRR009/008083( 2. 79
mmol ). of potassium carbonate and 10 nL of dioxane are mixed together in a
pressure tube, under an inert atnosphere at 20C. The suspension is degassed
for a few mnutes, 0.053 g (0.46 mmol) of trans-1, 2-cycl ohexanediamne is
added and u Losed.. r o) hour s
added and f WchuBRh P SCfyaJioof SRR UAE ansia 9crkos 48 hour
pour ed i neyp&dedrprodiicheae thusabthigdl. M of et hyl acetate. The aqueous phase is
extracted _h 2830Ggm of ethyl acetate. The conbined organic phases are
dried over agnesi um sul fate and concentrated under reduced pressure. The
resul ting IﬁrmBQDMS&‘)-Dg) & ppat d0.76r(s atjpBl2bnig, tH)x8UbddotH)578E (af1H), 7.8

The ‘sop d (haih Aengl 2 T e 3867 iRl Bt Uy s Bre2 o B 3 e ca,

el uting wi(§ IsH. m xture of n-heptane and ethyl acetate. After drying, O. 23

g of the t oduct i_s Ilectedlntheformof a white solid. mp.
267 - 268@69'&%'2&“\%(%&%1), Bihhm 10.8 (s, 1H): 9.4 (s, 1H): 8.7 (s,
1H); 7.65 (m 2H); 7.5 (s, 51H); 7.35 (m 1H); 7.2 (m 1H); 7.05 (m 1H);

?: gg Enmnilua 6.53 &é%%%ﬁgﬁﬁnés’zl)m; 2.4 (s, 3H). LCMS: 418 ([M-H +, M

- 10A 420 ( Enpid-Bihyeraidbeo]y,R)dlgridazg)-5-tfidolayethylaizi(BlGerpihertyh fethgl-d+L- [ (3-f 1 uor

ophenyl ) H-.i nd | e- 2 car oxam de 21.1 Ethyl
6- br onoi mpé(%@l&ﬂlg E]}’%]‘?JW *%arboxylate - To a solution of 2.0 g

(11.49 mmol) of 3- am no- 5- br om)pyrl dazine in 200 nL of 15absol ute et hanol

eacti on i ureTuoRembadG B R b BRI SRR RS Toaction

m xture l%aﬂjmhmdieto roomtenperature and the precipitate forned is

filt d with -dried

s 18 ek e o B A ST, O e RSP SRo o

II"V?I? EEIVBOpB@b.yI Jrietipt H-ByRolbR, 3-Bldyridie-2-dathoxilid) ;acid SBVQd 200893 4031 (@ 2H) ;

N[ 2- ( Et hy F%@% 5 Bapfosre %feda%dﬁ Syl A 3"&“\9@[’ <EpY0E The reacion

gro 1- Ej(%:ﬂutmrsﬁlﬁ'ﬂb@lﬂy@mtfﬁyZheﬂrk -andi thelo kenc2ntrateld axnaet chelu¢arb pressurd. 21)
nmpoun

in Exanpl é%goreswg}nq pous gfng‘.cc é%%%fﬁba PE° § ?Jrosrﬁe haln%ra%ootﬁlst]%gluggﬁ?sri bed
5-fl u,gpo bob(ea;]drbp@ﬁstemte]rwkdmﬂnh%ﬂﬂ 81Hnmcha13a mnm)rdﬁtcﬁca/magelaeoqsr?pmzeid. D of
according_to t rot oco ri in s (1. 0
ot hy! 6 DAbRIEARB TSRS R s alts 3 AP Afen i BPe Aot S5TehdEy o ng
t 0 t he pr ol antedtiod esm ishedrated i ﬂpnﬂofldusmmopﬁettmreﬁfﬁm’ﬂiem‘ﬁg 81 any dyngt 2

of co ger i odi m car bonate and 53 ngy

0. 38 .79
(0 46 mmo 435} regy Pf?“é“%ﬁ?ﬁﬁéﬁ‘%?é‘&?% %? diuﬁtpalrﬁ ﬂf_ecgg ‘di oxane. 20 ng of
t he eXpeCthg IZD@d-lECM @r e t hUS Obt a| ned L s e et e

25 'H NMR (DMSO-Dg), & ppm: 8.78 (d, 1H); 8.65 (d, 1H); 8.29 (broad peak, 1H); 7.62
{broad peak, 1H); 7.4 (s, 1H); 7.32 {m, 1H); 7.05 (m, 1H); 6.92 (m, 2H), 6.0 (s, 2H).
LC-MS: 338 ([M+H]+, Rt = 1.20 min.).

15.2  N-[2-Aminopyrid-4-yl}-5-trifluoromethyl-1-[(3-flucrophenyl)methyl]-1H-pyrrolo-
30  [2,3-blpyridine-2-carboxamide

0.056 g (0.30 mmol) of copper iodide, 0.2 g (0.59 mmol} of S-trifluoromethyl-1-{(3-

fluorophenyl)methyi]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide, prepared according to

the protocol described in step 15.1, 0.11 g (0.65 mmol) of 2-amino-4-bromopyridine,

0.33 g (2.37 mmol) of potassium carbonate and 5 mL of anhydrous dioxane are placed

.35  ina 10 mL pressure tube specific for microwave reactors. The suspension is degassed



mp.: 267- 268C 351H NWR (DVSO-D6), a ppm 11.6 (s, 1H); 8.7 (s, 1H); 8.2
(d 1H); 7.9 (d, 1H; res (m 3H,; 7.35 (m 1H,; 7.25 (m 1H; 7.05 (m
1H; 6.9 WD 2009/152679s, 2H); 4.35 (q372H); 1.3 (t, REY/FRI00MO0DES
([I\/H—I]+ Rt =1.26 mn.). 5 Exanpl e 22 (Conpound 22) N-[2-(Ethyl oxycarbonyl
)i md azo[1l ,2-a] pyrid-6-y1]-5-fl uoro-1-[(3-fl uorophenyl)nethyl]-1

Hi ndol e- 2- car boxam de Conpound 22 was prepared according to a process
simlar tdothdéwdeaces ked 0.04 sile@. 38 himdyoff ekt ngydotexanddlamibe Ehan Of

N16- am nopyr uor o [ (3-flyorophenyl)- 10 .
oty 1] 1AL Rl a2 Bl iR e ik heatat B YA o eaRor gt 8RS for
descri bed 45%1311:1%9 Aftét, ththnhb Qhé@@sp@nélan 2308816 foddh té?ﬁpbﬁ:‘éture is poured into

3- br ono- 2- fraf)ﬁ' onat acetaonitrile. O. of .t he expected

oroduct | LG7 ARG 6D Pebregwil DB b Fichionirome Nan . coted

1H NMVR5( DME@F% ha&s(@’@narledl&feg r{1§gnel‘|d}n s&!@bté%nﬁsconéé’ﬂtrateﬁi ﬁn&e‘? rediiled 7- 8
(m 21-1 65 15 7. 05

(m 1H): @regsswﬁ ng)cru@ ggea(:’gon @rgsjuct4s Epe(ncpun@@g gy _.c_h@gla(tqgra;ym)on E@Q%n 475

([M-H +, F sificd .gbb éﬂjtﬁhg) me)éarﬁEB&Lﬁe%’? diCHITBREMENE Bhd methanol. 0.22 g of the
20N- (2- NEt hyl i mdazo[ 1, 2 5-fl uoro- 10[(3 f | uor ophenyl )rret hyl ] -

Th4 1 ndol e SHbectas BoRaM b8 RN 10 lzbimgh g <o

N-[ 6-am nggg g éél 5-fluoro-1-[(3-fluorophenyl)nmethyl]-1H
i ndol e-2 d 5m1 prepared according to the protocol described in step

4.2, apd OQMRYDMBCED, c}”ﬁ‘ﬂp}n 9b. GJ%CHWPVSCBEI(%P@H;%% i 5'851-(d0ifr1) 7.65

acet onitrile are gl ace ressure tube ecific m Ccr owave

react ors. (FHED: (iBe (NstHkhén @b@!"éacﬁ a0, AR b8, 1 H):Hesc 2N S (Bedd) or at

150C for feovd: sviMeMs, ¢8 = 194 Rfin g his tinme, the reaction mxture is
concentrated to dryness The crude reaction product is then purified by

chr omat ography on a col um1 of silica gel, eluting with a m xture of
di chl ororret hane and net ha 0. 058 g of the expected Broduct is thus

obt ai ned 'R heNi%rEFﬁVBm'de?ZaHr%@lpmﬁsiﬁm)tﬁ triffugromethyp1-[{3dygphenyl)methyl]-
15 1H-pyrrolo[2,3-b]pyridine-2-carboxamide (compound 15)

0125 g (0.29 mmol) of N-[2-aminopyrid-4-yi]-5-trifluoromethyl-1-[{3-fluorophenyl)-
methyl}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide, prepared according to the protocol
described in step 15.2, 0.088 g (0.58 mmol) of 1-bromobutan-2-one and 4 mL of
acetonitrile are placed in a 10 mL pressure tube specific for microwave reactors. The
20 tube is then sealed and heated in the microwave reactor at 150°C for two_1-hour
cycles. After this time, the reaction mixture is concentrated under reduced pressure.
. The crude reaction product is then purified by chromatography on a column of silica
gel, eluting with a mixture of dichloromethane and methanol. 0.076 g of the expected

product is thus obtained in the form of a yellow solid.

25 m.p.: 264 - 265°C
'H NMR (DMSO-Dg), & ppm: 10.8 (s, 1H); 8.85 (s, 1H); 8.8 (s, 1H); 8.45 (d, 1H); 7.95
(s, 1H); 7.65 (m, 2H); 7.35 (m, 1H); 7, 2 (d, 1H); 7.1 (m, 1H); 6.95 (m, 2H); 6.0 (s, 2H);
2.7 (g, 2H); 1.3 (t, 3H).
I.C-MS: 482 ([M+H]+, Rt = 4.75 min.).

30
Example 16 (Compound 16)
N-(2,3- Dlmethyllmldazoﬁ 2-alpyrid-7-yl}- 5—tnﬂuoromethy! 1-[(3- ﬂuorophenyl)methy!]
1H-pyrrolo[2,3-b]pyridine-2-carboxamide



- 1H NWVR (DMSO-D6), 5 ppm 10.5 (s, 1H); 9.2 (s, 1H); 7.8 (s, 1H); 7.6 (m
2H); 7.45 (m 2H); 7.35 (m 2H); 7.2 (m 1H; 7.1 1H; 6.9 (m 2H); 5.9
OTIF

(m
(s, 2H); C Ms: 417 Vi Rt = 1.05 R200G65) 4
( Conpound %ﬁ%g(]?ﬁ% %] Tri azol o[(1[5 a gyrl d-6-yl)-5 ni:"l uZ)ro 1- [(3401?,32

uor ophenyl ) met hyl] - 1Hi ndol e- 2- car boxam de Conpound 24 was prepared
according to a process simlar to that described in 5 Exanple 20, by

t A
51 uor o- CFPHY 8 ERRrhAfld peseraing 0, racess siplin o e deseioes in siep
gcgor di F% 163, thergactino OdI2 dd82Bi maw)i of N{2pminopyridwtvi-Sariergmethy7&{(@rol ) Iof
rono i t n
of "copper RHENERIT ZaREBN RSP BTGNS S AR BLARRD BT bellidly & (0 58
mol ) of ﬁm@pmtngQdmlbemMa@dﬁarrwrhfe010|8415(0rﬂ§ rofholl ioh #&renoldgd-ggnefn t he
10expegte C 11- 1 NVR ( DMSO- D6
8 ppm 510%8'% %?H%.%{rge §gﬁ%gﬁﬁ%egg%‘ﬂ£d“?%0@a§g? 7. 6(() (m 2H§
;H;:) (LéNéH)lpi’.?%—(%ﬁﬂH) 720(m 1H§ 7.05 (m 1H); 6 I(Im 1?I—I); 5.?h(s,
i Lat gs the
chem cal sﬁwu@mb&é_%#d jzfﬁésalm% 80%%?% FE@ §§j( bﬁhh%,g )Cg?%t) unds of

gener al faHyuy 85((h) 1&19rcm@l(mg1mp7t b@ (innYENtA. Dim, 1iH); Bmsqm,zﬁbl),efs.ot(h,eZH);
conmpounds l g;ﬁ?gﬂ# %ﬁhgul a (1) are defined with n equal to 1 and W= 0;
n

20t he "m[? di cates the nelting points of the products in

degregg CalcsiMgs 48L)[M+Hpe RicMoBiAds).are in the formof the free base. Table
125 N-A XIL30 4\ /CH2 No.

Example 17 (Compound 17)
N-[2-(Hydroxymethyl)imidazo[1,2-a}pyrid-7-yl}-5-trifluoromethyl-1-[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide
15
17.1  5-Triftuoromethyl-1-{{3-fluorophenyl)methyl]-1H-indole-2-carboxamide
To a suspension, stired at 20°C, of 8 g (23.72 mmol) of S-trifluoromethyl-1-(3-
fluorobenzyl)-1H-indole-2-carboxylic acid (WO 2006/072 736}, in 150 mL of dry toluene
are added 17.3 mL (237.2 mmol) of thionyl chloride. The reaction mixture is stirred for
20 2 hours at reflux and then concentrated under reduced pressure. The resulting product
is taken up in 25 mL of dichloromethane, and this solution is porured dropwise into
9.32 mL of 30% agueous ammonia solution. The reaction mixture is stirred for 14 hours

at 20°C. After this time, a solid is collected by filtration, and is triturated in 50 mL of

25  product are collected.
'H NMR (DMSO-Dg), 8 ppm: 8.28 (broad peak, 1H); 8.13 (s, 1H); 7.77 (d, 1H); 7.6 (m,
2H); 7.41 (s, 1H); 7.32 (m, 1H); 7.05 (m, 1H); 6.9 (m, 2H); 6 (s, 2H).

17.2  N-[2-Aminopyrid-4-yl]-5-trifluoromethyl-1-[(3-fluorophenyl)methyl}-1H-indole-2-
30  carboxamide '

0.056 g (0.30 mmol) of copper iodide, 0.2 g (0.59 mmol) of 5-triflucromethyl-1-{(3-

fluoropheny!)methyl}-1H-indole-2-carboxamide, prepared according to the protocol

described in step 17.1, 0.12 g (0.71 mmol) of 2-amino-4-bromopyridine, 0.33 g

(2.38 mmol) of potassium carbonate and 4 mL of anhydrous dioxane are placed in a

35 10 mL pressure tube specific for microwave reactors. The suspension is degassed for



X1, X2, X31 X4 Y Amo. (C 1 CH CF, CH CH3-fluorophenyl 2
' 3-dinethylimdazo[1, 2-a]- pyrid-7-yl 251 -253 2 CH GCF, CH CH

3-f | uor oplygoyviogd/1fz6gret hyl i m dazo[ 1, 38-4- pyri d-6- yﬂc?@‘kzo%?oodﬂ%
2009/ 11267945PCT/ FR2009/ 000053 No. X1, X2, X3, X4 Y A (O
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a few minutes and 0.04 mL (0.3 mmol} of {rans-1,2-cyclohexanediamineg is then added.
The tube is then sealed and heated in the microwave reactor at 170°C for 45 minutes.
After this time, the suspension cooled to room temperature is poured into 30 mL of
water and then extracted with 2x40 mL of dichlororomethane. The combined organic
phases are dried over magnesium sulfate and concentrated under reduced pressure.
The crude reaction product is then purified by chromatography on a column of silica
gel, eluting with a mixture of dichloromethane and methanol. 0.186 g of the expected

product is thus obtained.

m.p.: 225 - 226°C

"H NMR (DMSO-Dg), 8 ppm: 10.6 (s, 1H); 8.25 (s, 1H); 7.8 {m, 2H); 7.6 (m, 2H); 7.35
(m, 1H); 7.1 (m, 2H); 6.9 (m, 2H); 6.8 {d, TH); 5.9 (s, 2H); 5.85 (s, 2H).

L.C-MS: 429 ([M+H]+, Rt = 4.55 min.).

17.3  N-[2-(Ethyloxycarbonyl)imidazo[1,2-a]pyrid-7-yl]-5-trifluoromethyl-1-[(3-fluoro-
phenyl)methyl]-1H-indole-2-carboxamide

The compound is prepared according to a process similar to that described in step
15.3, by reacting 0.23 g (0.54 mmol) of N-{2-aminopyrid-4-yl}-5-trifluoromethyl-1-[(3-

- fluorophenyhmethyl]-1H-indole-2-carboxamide, prepared according to the protocol

described in step 17.2, with 0.21 g (1.07 mmo!) of ethyl 3-bromo-2-oxopropionate in
4 mL of acetonitrile. 192 mg of the expected product are obtained.

m.p. = 282 — 283°C '

H NMR (DMSO Dg), § (ppm): 10.9 (s, 1H); 8.55 (d, 1H); 8.45 (s, 1H); 8.25 (s, 1H); 8.1

(s, 1H) 7.85 (d, 1H); 7.65 (s, 1H); 76(d 1H) 735 (m 2H) 71 (m 1H) 695 (d 2H)

60(5 2H) 4.3 (q, 2H) 13(t 3H)
LC-MS: 525 ((M+H]+, Rt = 4.83 min.).

17.4  N-[2-(HydroxymethyDimidazo[1,2-alpyrid-7-yl]-5-trifftuoromethyl-1-[(3-flucro-
phenylymethyl]-1H-indole-2-carboxamide (compound 17 )

To 0.47 mL (0.47 mmol) of a molar solution of LiAlH, diluted in 1 mL of anhydrous THF,
cooled to -5°C, is added dropwise by syringe a suspension of 120 mg (0.36 mmol) of
N-[2-(ethyloxycarbonyl)imidazo[1 ,2-a]pyridr—T-yl]-S-triﬂuoromethyl—1 -[(3-fluorophenyf)-
methyl]-1H-indole-2-carboxamide, prepared according to the protocol described in step
17.3, in 4 mL of anhydrous THF. After stirring for 3 hours at room temperature, the
reaction medium is poured slowly into a mixture (v/v) of water and concentrated sodium

hydroxidé, and is then extracted with 3x100 mL of dichloromethane. The combined



3 CH CF, CH CH 3-fluorophenyl 2-hydroxymethylim dazo- [1,2-a]pyrid-6-yl
247 - 249 4 CH, GCF, CH CH 3-fluorophenyl 3-methyl-2-phenylim dazo-
[1,2-2a] pymi@-Foook Ry 259 5 CH CF 44H CH 3-f | uormpiyereio09/000053

2-ethylimdazo[ 1, 2-a] pyrid- 6-yl 278-279 CH, CF, CH CH 3-fluorophenyl
2-thien-2-ylimdazo[1, 2-a] pyrid-6-yl
‘organic phases are dried over magnesium sulfate and then concentrated under.
reduced pressure. The crude reaction product obtained is purified by chromatography
on a column of silica, eluting with a mixture of dichloromethane and methanol. 30 mg of
the expected product are thus obtained.
5  m.p.=254-255°C
"H NMR (DMSO-Dg), 5 ppm: 10.8 (s, 1H); 8.49 (d, 1H); 8.25 (s, 1H); 8.0 (s, 1H); 7.8 (d,
1H); 7.7 (s, 2H); 7.6 (m, 2H); 7.3 (m, 1H); 7.2 (m, 1H); 7.05 (m, 1H); 6.95 (d, 2H), 5.95
(s, 2H); 5.1 (m, 1H); 4.55 (d, 2H).
LC-MS: 483 ([M+H}+, Rt = 1.29 min.).

10
Example 18 (Compound 18)
N-[2-(Hydroxymethyl)imidazof1,2-a]pyrid-7-yl]-5-triffucromethyl-1-[(3-fluorophenyl)-
methyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide (Compound 18)

15

18.1  N-[2-(Ethyloxycarbonyllimidazo[1,2-a]pyrid-7-yl}-5-frifluoromethyl-1-[(3-fluoro-

phenyl)methyll-1H-pyrrolo[2,3-b}pyridine-2-carboxamide |

The compound is prepared according to a process similar to that described in step

15.3, by reacting 0.197 g (0.46 mmol) of N-[2-aminopyrid-4-yl]-5-trifluoromethyi-1-{(3-
20 fluorophenyl)ymethyl}-1H-pyrroio[2,3-b]pyridine-2-carboxamide, prepared according to

the protocol described in step 15.2, with 0.179 g (0.92 mmol) of ethyl 3-bromo-2-

oxopropionate in 5 mL of acetonitrile. 130 mg of the expected product are obtained.

'H NMR (DMSO-DG), & ppn: 10.9 (s, 1H); 8.9 (s, 1H); 8.8 (s, 1H); 8.5 (m, 2H); 8.1 (s,

25 3H).

18.2 N-[2-(Hydroxymethyl)imidazo[1,2-a]pyrid-7-yl]-5-trifluoromethyl-1-{(3-flucro-
phenyl)methyl]-1H-pyrrolof2,3-b]pyridine-2-carboxamide (Compound 18)
Compound 18 was prepared according to a process similar to that described in step
30 174, by reacting 0.13 g (0.25 mmol) of N-[2-(ethyloxycarbonyl)imidazo[1,2-alpyrid-7-
| yl}-5-trifiucromethyl-1-[(3-fluorophenyl)methyi]-1H-pyrrolo[2,3-b]pyridine-2-carbox-
amide, prepared according to the protocol described in step 18.1, with 0.32 mL of a
molar solution of LiAlH; in 4 mL of tetrahydrofuran. 22 mg of the expected product are
obtained. |
35 m.p.=238-240°C



316- 318 7 CH, CF, CH, CH 3-fl uorophenyl 2-tert-butyli m dazof 1,2-a] -
pyrid-6-yl 190-192 8 CH, CF, CH, CH 3-fluorophenyl 2-(nethyloxynethyl)-

i m-dazo- MO2edgpy126Fe/-y1l 215-216 9 G CGF, CH, CH@CTIFLRIG!MMDG%
2- (hydroxymet hyl )i m dazo- [1,2-a]pyrid-7-yl 244-245 10 CH, GCF, CH

3-fl uorophenyl 2-nethyl-3-phenyli m dazo-

'H NMR (DMSO-Dg), 5 ppm: 10.8 (s, 1H); 8.85 (s, 1H); 8.8 (s, TH); 8.45 (d, 1H); 8.0 (s,
1H); 7.7 (s, 1H); 7.65 (s, 1H); 7.35 (m, TH); 7.2 (m, 1H); 7.05 (m, 1H); 6.95 (m, 2H); 6.0
(s, 2HY: 5.15 (t, 1H); 4.55 (d, 2H).

LC-MS: 484 ([M+H]+, Rt = 1.13 min.).

Examptie 19 (Compound 19)
N-(2-Methylimidazo[1,2-a]pyrid-7-yl)-5-fluoro-1-[(3-flucrophenylmethyl}-1H-indole-2-
carboxamide
Compound 19 was prepared according to a process similar to that described in step
10  10.2, by reacting 0.12 g (0.32 mmol} of N-[2-aminopyrid-4-yi]-5-fluoro-1-[(3-flugro-
phenyl)methyl]-1H—indoie-z-carboxémide, prepared according to the-protocol described
in step 10.1, with 0.058 g (0.63 mmol) of 1-chloropropan-2-one in 4 mi of acetonitrie.
50 mg of the expected product are thus obtained.
m.p.; 267 — 268°C
15  "H NMR (DMSO Ds), & {ppm): 10.6 (s, 1H); 8.4 (d, 1H); 7.95 (s, 1H); 7.6 (m, 3H); 7.45
(s, 1TH); 7.35 (m, 1H); 7.2 (m, 2H); 7.05 (m, 1H); 6.9 (m, 2H); 5.9 (s, 2H); 2.3 (s, 3H).
LC-MS: 417 ((M+H]+, Rt = 1.2 min.).

| Example 20 (Compound 20)
20  N-(2-Methyipyrazolo[1,5-a]pyrimidin-6-y!)-5-fluoro-1-[(3-flucrophenyt)methyl]-1H-indole-

2-carboxamide

80 mg (0.42 mmol) of copper iodide, 0.4 g (1.40 mmol) of 5-fluoro-1-{(3-fluorophenyl)-

...methyll-1H-indole-2-carboxamide, obtained according 1o the protocol described in.step. ... ... _

25  1.2,0.32 g (1.54 mmol} of 6-bromo-2-methylpyrazolo[1,5-alpyrimidine (WO 2006/128 693),
0.38 g (2.79 mmol) of potassium carbonate and 10 mL of dioxane are mixed together in

a pressure fube, under an inert atmosphere at 20°C. The suspension is degassed for a

few minutes, 0.053 g (0.46 mmol) of frans-1,2-cyclohexanediamine is added and the
~tube is closed. The reaction mixture is stirred for 15 hours at 110°C. After this time, the

30 suspension cooled to room temperature is poured into 50 mL of water and 50 mlL of
ethyl acetate. The aqueous phase is extracted with 2x30 mL of ethyl acetate. The
combined organic phases are dried over magnesium sulfate and concentrated under
reduced pressure. The resulting product is triturated in a boiling mixture of 5 mL of
dichloromethane and 20 mL of isopropyl ether, and then filtered while hot. The solid

35 obtained is purified by chromatography on a column of silica, eluting with a mixture of



[1,2-a] pyrid-7-y1 305-307 11 CH, CF, CH CH 3-fluorophenyl

2- ',thlen 2-ylimdazo[ 1, 2-a]- pyrid-7-yl 259-260 12 CH, CF, CH CH

3-f 1 uor ophary 2089MHRBY9 M dazo[ 1, 2- a] pyrzuzd 7-yl 158- 1p8TIFRSHB9/G0f054H, CH
3-fluorophenyl 2-tert-butylimdazo[1,2-a]- pyrid-7-yl 327-328 14 CH,
C-CF3, CH, CH 3-fluorophenyl

n-heptane and ethyl acetate. After drying, 0.23 g of the expected product is collected in
the form of a white solid.

m.p.: 267 — 268°C

H NMR (DMSO-Ds), & ppm: 10.8 (s, 1H); 9.4 (s, 1H); 8.7 (s, 1H); 7.65 (m, 2H); 7.5 (s,
5 1H), 7.35 (m, 1H); 7.2 (m, 1H); 7.05 (m, 1H}; 6.95 (m, 2H);6.55 (s, 1H); 5.9 (s, 2H); 2.4

(s, 3H). |

LC-MS: 418 ([M+H]+, Rt = 1.26 min.).

Example 21 (Compound 21)
10 N-[2-(Ethyloxycarbonyl)imidazo[1,2-b]pyridazin-6-y1]-5-fluoro-1-[(3-flucrophenyl)-
methyl]-1H-indole-2-carboxamide

21.1  Ethyl 8-bromoimidazo[1,2-b}pyridazine-2-carboxylate
To a solution of 2.0 g (11.49 mmol) of 3-amino-5-bromopyridazine in 200 mL of
15 .absolute ethanol are added slowly 2.73 g (1.77 mmol) of ethyl 3-bromo-2-
cxopropionate. The reaction mixture is refluxed for 18 hours.
After this time, the reaction mixture is cooled to room temperature and the precipitate
formed is filtered off, rinsed with a minimum amount of ethanol and then oven-dried
under reduced pressure. 1.33 g of the expected product are obtained.
20  'H NMR (DMSO-Ds), & ppm: 8.9 (s, 1H); 8.2 (d, 1H); 7.55 (d, 1H); 4.3 (g, 2H); 1.3 (t,
3H). '
LC-MS: 270 ([M+H]+, Rt = 0.88 min.).

25  phenyl)methyl]-1H-indole-2-carboxamide {compound 21)
Compound 21 was prepared according to a process similar to that described in
Example 20, by reacting 0.4 g (1.40 mmol) of 5-fluoro-1-{(3-fluorophenyl)methyl]-1H-
indole-2-carboxamide, prepared according to the protocol described in step 1.2, with
0.41 g (1.54 mmol) of ethyl 6-bromoimidazo[1,2-b]pyridazine-2-carboxylate, prepared

30 according fo the protocol described in step 21.1, in the presence of 80 mg (0.42 mmol)
of copper iodide, 0.38 g (2.79 mmol) of potassium carbonate and 53 mg (0.46 mmol) of
trans-1,2-cyclohexanediamine in 10 ml. of dioxane. 20 mg of the expected product are
thus obtained. '
m.p.: 267 — 268°C

35 "HNMR (DMSO-Dg), 8 ppm: 11.6 (s, 1H); 8.7 (s, 1H); 8.2 (d, 1H); 7.9 (d, 1H); 7.85 (m,

515" N—[2-(Ethyloxycarbony])imadazo[T,2- b]pyr!dazln-B-y!]-S-ﬂuoro- 1-[(3-ﬂuoro- et e



d imethylimdazo[1, 2-a]- pyrid-7-yl 280-281 15 CH, G CF3, CH, N

uor ophenyl

2-ethylimdazo[1l ,2-al pyrid- 711 264-265 16 CH 0-CF3, CH N

uor ophwiyR0B9/A2¢70net hyl i mi dazo[ 1,4 a] - pyri d- 7- PLER28688/00b658H,

CH 3-fl uorophenyl 2-(hydroxynethyl)imdazo- [1,2-a]pyrid-7-yl

3H); 7.35 (m, 1H); 7.25 (m, 1H); 7.05 {m, 1H); 6.9 (m, 2H); 5.9 (s, 2H); 4.35 (g, 2H); 1.3

(t, 3H).

LC-MS: 476 ([M+H}+, Rt = 1.26 min.).

5 Example 22 (Compound 22)

N-[2-(Ethyloxycarbonyl)imidazof1,2-a]pyrid-6-yl]-5-flucro-1-[(3-fluorophenyl)methyi]-1H-

indole-2-carboxamide

Compound 22 was prepared according to a process similar to that described in step

4.3, by reacting 0.1 g (0.26 mmol) of N-[6-aminopyrid-3-yl]-5-fluoro-1-[(3-fluorophenyl)-

10 - methyl]-1H-indole-2-carboxamide, prepared according to the protocol described in step

4.2, with 0,105 g (0.53 mmol) of ethyl 3-bromo-2-oxopropionate in 4 mL of acetonitrile.

0.05 g of the expected product is obtained in the form of a white solid.

m.p. = 242 — 245°C

'H NMR (DMSO Dg), & (ppm): 10.8 (s, 1H); 10.55 (s, 1H); 8.8 (s, 1H); 7.8 (m, 2H); 7.65
15 (m, 2H); 7.55 (s, 1H); 7.35 (m, 1H); 7.2 (m, 1H); 7.05 (m, 1H); 6.9 (m, 2H); 5.8 (s, 2H);

4.4 (q, 2H); 1.35 (t, 3H).

[.C-MS: 475 ([M+H]+, Rt = 1.15 min.).

Example 23 {Compound 23}

20  N-(2-Methylimidazo[1,2-a]pyrid-6-yl)-5-fluoro-1-{(3-flucrophenyl)methyi}-1H-indole-2-
carboxamide
0.085 g (0.22 mmol) of N-[6-aminopyrid-3-yl}-5-flucro-1-[(3-flucrophenylymethyl]-1H-
indole-2-carboxamide, prepared according to the protocol described in step 4.2, and

- 0.043-g-(0:45-mmol)-of-1-chloropropan-2-one-in-6-ml.-of -acetonitrile -are placed-in-a~ -~~~

25 10 mL pressure tube specific for microwave reactors. The tube is then sealed and

heated in the microwave reactor at 150°C for two 1-hour cycles. After this time, the

reaction mixture is concentrated fo dryness. The crude reaction product is then purified

by chromatography on a column of silica gel, eluting with a mixture of dichloromethane -

and methanol. 0.058 g of the expected product is thus obtained in the form of a white

30 solid.

m.p.: 200 — 203°C

'H NMR (DMSO-Dg), & ppm: 10.5 (s, 1H); 9.2 (s, 1H); 7.8 (s, 1H); 7.6 (m, 2H); 7.45 (m,
2H); 7.35 (m, 2H); 7.2 (m, 1H); 7.1 (m, 1H); 6.9 (m, 2H); 5.9 (s, 2H); 2.3 (s, 3H).
LC-MS: 417 ([M+H]+, Rt = 1.05 min.).

35



CH, CCF3, CH N 3-fluorophenyl
238-240 19 CH, CGF, CH CH 3-fluorophenyl

© 267-268 20y0G1R06d/F1269 CH 3-fl uor ophenyl
pyrimdin-6-yl 267-268 21 CH,

2- (hydroxynet hyl )i m dazo-

C-F, CH, CH 3-fluorophenyl

2- et hyl oxycar bonyl i m d- azo[ 1, 2- bl pyri dazi n-6-yl 267-268

Example 24 {(Compound 24)

[1,2-alpyrid-7-yl
2-nmet hyl i mdazo[ 1, 2-ap pyrid-7-yl
2- et hy| py rRePIRRZ008/@40053

N-([1,2,4]Triazolo[1,5-a]pyrid-6-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-1H-indole-2-

carboxamide

Compound 24 was prepared according to a process similar to that described in

Example 20, by reacting 0.5 g {1.75 mmol) of 5-fluoro-1-{(3-fluorophenyt)methyl]-1H-

indole-2-carboxamide, prepared according to the protocol described in step 1.2, with

0.35 g (1.75 mmol) of 6-bromof1,2 4]triazolo[1,5-a]pyridine, in the presence of 99 mg

(0.52 mmol) of copper iodide, 0.48 g (3.492 mmol) of potassium carbonate and 66 mg

(0.58 mmol) of frans-1,2-cyclohexanediamine in 15 mL of dioxane. 393 mg of the

'H NMR (DMSO0-Dq),  ppm: 10.8 (s, 1H); 9.55 (s, 1H); 8.5 (s, tH); 7.9 (s, 2H); 7.60 (m,
2HY, 7.5 (s, 1H); 7.35 (m, 1H); 7.20 (m, 1H); 7.05 (m, 1H); 6.9 {m, 2H); 5.9 (s, 2H)

Table 1 below illustrates the chemical structures and 'the physical properties of a

number of compounds of general formula (I) according to the invention.

- the compounds of general formula (l) are defined with n equal to 1 and W = O;

- the “m.p. (°C)" column indicates the melting points of the products in degrees

- the compounds are in the form of the free base.

i Table ...

5
10  expected product are thus obtained.
m.p.: 227 — 229°C
LC-MS: 404 ([M+H]+, Rt = 1.16 min.).
15
in this table:
20
Celsius (°C);
25

H
Y
. "/XIHNWA
X4 5

o
X4 N\
/CH_.,_
I
¥ {0
No.|  Xi Xo, Xs, Xs Y A m.p. (°C)
2,3-dimethylimidazo[1,2-a]-
1 CH, C-F, CH, CH 3-fluorophenyl . pyrid-7-yl 251 — 253
2 | CH CF.CH CH | 3-fuorophenyl | 23-dimethylimidazoft.2-al-| 55 545

pyrid-6-yl




22 CH, CF, CH, CH 3-fluorophenyl 2-(ethyloxycarbonyl)imd-

azo[ 1, 2-a] pyrid-6-yl 242-245 23 CH, CGF, CH CH 3-fluorophenyl

2- et hyl i rgydpzodd/n22ete pyrid-6-yl 2004803 24 CH C FpCEIRRZH09/000053
3-fluorophenyl [1,2,4]triazolop ,5-a]pyrid- 6-yl 227-229 The conpounds
according to the invention underwent in vitro and in vivo pharnmacol ogi cal
tests that denonstrated their value as therapeutically active substances.

These coppounds have antagonist ofr agoni gt activity towar ds fhe TRPVI
No. | i Xo Xs, X Y A m.p. (°C)
3 | CH,C-F,CH,CH | 3-fluorophenyl 2'hy‘f1r?§‘}’a’]r‘pe;2§'_igj;?azo' 247 — 249
4 | CH,CF CHCH | 3-fluorophenyl 3'mEt[%i]%';erggr_’;ildazo' 258 — 259
5 | CH,C-F,CH,CH | 3-fiuorophenyl z'ethy"midas"'_z?'2’?}"“”' 278-279
6 | CH C-F,CH,CH | 3-fluorophenyl z”thie”‘zg'ifg_igf‘yzl"“’Z'a]‘ 316 - 318
7 | CH,CF.CH,CH | 3-flucrophenyl Z'fe’f"b”xir[gifé‘f;o“ 2-al 1 490-192
8 | CHCF,CHCH | 3fiuorophenyl | . mzi('j(arggfh[‘fg’f‘;?;ﬁ?ﬁ"_yi 215-216
9 | CH,C-F.CH,CH | 3-fiuorophenyl 2'(hyc[’1“,°;}g;’pe;2§f¥’_‘;ildaz°' 244-245
10| CH,C-F,CH,CH | 3-fuorophenyl 2“”“9‘[*]3,"2‘_:’2]%';‘2';{2[?["az"“ 305-307
11| CH,C-F.CH,CH | 3-fluorophenyl Z'thie“'zglri{é‘_‘?f“jo“ 28l | 559.260
12| CH,CF,CH CH | 3-fluorophenyl 2'ethy'imida_f_‘;{1’2'a]py”d' 158-159
13 | CH,CF,CH,CH | 3-fluorophenyl 2‘te”’b”§j;‘i'3i_‘§?;°” 28l | 307308
14 | CH, C-CFs, CH,CH | 3-fluorophenyl Z’S‘dimewi‘gf;‘{?f"“ 28| 580081
15 | CH, C-CFs, CH,N | 3-fluorophenyl Z‘Ethy'imidaTZ_zP ,2-8lpyrid- | oe4 265
16 | CH, C-CFs CH,N | 3<flucrophenyl 2'3'dimet;ﬁd”_“7d_§f°“ g
17 | CH, C-CFs, CH,CH | 3-fluorophenyl 2’(hy‘[’;‘,’g’]"§2§]_)7ir_3‘|dazo' 254-255
18 | CH.CCFCHN | Sfuorophenyt | *VEFWINAVIPee” | 208200 |
19| CH,CF,CH,CH | 3-luorophenyl Z'methﬁ;?;‘;‘fﬁ_z;” 28l | o57.068
20 | CH,C-F,CH,CH | 3-fluorophenyl 2'met;‘;/r'm;i?é0& Sal | 567 068
21| CH,C-F,CH,CH | 3-fluorophenyl ngﬂy?ﬁ;?;%%?{gngil 267-268
22 | CH,CF,CH CH | 3-luorophenyl 2(2%'5”;5’;?;22;%)'3'“‘1 242-245
| 23| CH,C-F,CH,CH | 3-fuorophenyl z’methg‘;rr‘?gfgfﬁﬁ’z'a}‘ 200-203
24 | CH,CF CH CH | 3-fiucrophenyl | [ '2'4]“32%'?}: S-8pyrid- | 507 509

The compounds according {o the

invention underwent in vitro and

in vivo

pharmacological tests that demonstrated their value as therapeutically active

substances. These compounds have antagonist or agonist activity towards the TRPV1




(or VR1) receptors. Test of inhibition of the current induced with _
capsaicin on rat DRGs - Primary culture of rat dorsal root ganglion (DRG
cel |l s: S5DR@ogogmnessT@t ural ly express4ghe TRPVL recepCPIFRIIOD/PINOET Y

cul tures of newborn rat DRGs are prepared using 1l-day-old rats. Briefly,
after dissection, the ganglions are trypsinized and the cells dissociated
by mechanical trituration. The cells are resuspended in an Eagl e basal

cul ture nggi yRNCRBEMbRI Ng 10 10% foetal calf serum 25 nMKGE, 2 nM

gl utam ne, 100 pg/m gentam cin and 50 ng/m of NG, and then deposited on
glass slides coated with lam nin (0.25x106 cells p | ide), which are then
pl aced i n I&skaiiplybitien gpine cyireptdaduced with capsaiip gn gl i3S ed at 37C in a

humi di fi ed inj ng, 5% S 95% air. Cytosine

3- D ar abi noFgl e ?qﬁﬁg/}&%gg@légfe@%%ﬁqg%g a tcze&rﬁs/'cul turing, to prevent the
15growt h of non-neuronal cells. The slides are transferred into

experi gent t AR ies after 7-10 days of

cul turgﬁg.[?F%G%Itég%%%ﬁ{ygél“gIeggglefegilt}%g]-%asurcfgéltéqchanbers (vol une 800 pl)
containing the cell preparation are placed on the platformof an inverted

Cont ract | REPAEY ol s SEMHRR 75t DGR AR e PRl Bhng -yl R Bl

are cont i rafieusisyediovaytheygangfidnsxaed tfyRsibizad and the callsrtissacistedutyi roaclkdingtat | but or

[ i.n d,wh I | ' |. b
PCoEPt N9 St TN R il ABRAB L RSB (e
"whol é0cel10% dosthi galf abruom 25 rmideKPhtZ md| glojanties hii0gug/mMiegentseidin e

borosi l'i cat.e- SS Ripett 25 ( st e 5-'1Q, re. .or to the
cel | by o g N eig e D, Jeponie (r)bﬁr‘arﬁsr%sﬁl ast"é@( &F‘ﬁa"reie"‘éjﬁ‘, q%%%boy
The over al(D.26ut0°artls pénelive), amtictp ateethieh gilacedt in Zorri6Q 12Mellatishasedoededs Wi t h

an Axopat Ch_1D | f.1ef~(;AX0on | NS [UIRI Q r.ClEy, | } ).
connect ed % '%CL%rgérd u%tnﬁlg T hae%%fd?r?g8 so%ﬁg\%ﬂfge&%%ﬁ%@ %r@s?rggr?gﬁ%é% %}nr'e
current plotesive ¢-D-ecanimtsdieo(l phpds amiddd si8rudirarsdmn slultunitiggitt irednf skerpl | ng

frequepcy 5. ui.r I | V€ t e

appl i igt i c?ig%% Ogggégj”ﬁﬁn@g%gg’la@%né“gggS%nt(r)én%?eﬁ%uégtg dééhgﬁ%&%‘%gg)%ssfgp

(vol t age died patch-clebnprifidias atert 10 dgysceftaubming. current. In order to mnim ze
the desensitization of the receptors, a mninmuminterval of 1 mnute

bet ween tw ! Lons of capsaicin is observed. After a control period
(stabili z\é\ﬁlgﬁ% Wﬁé&gapsai cin response alone), the test conpounds are
appl i ed alTdweneasugingichianbersfesumne 800 gty cooitdent e aell prepefatico ardvplecedlomM) f or
a tinme of ' > ri. i.C r LCH Dot ests
are perf ortﬁr%h%{r?@ﬁngggéﬁfe{tgg rﬁr%g"%sgrghbr% (IBW%I tlﬂg@%ﬂ@ﬂé&# @gr& I@gméﬁégbggébr essed
as a 2fer ddotialgtorofCantriasbiNévorYawk) the asetved| aic apsapuiicative sgoAB@X. Thet he

Capsal ci n FEUDBRE obudg WAL T B RFARNIRGY & saith it Bhop "¢

conpounds accepting 8 inlets and whose sole outlet, consisting of a polyethylene tube (aperture

configuration of the patch-clamp technique was used. The borosilicate-glass pipettes
25 (resistance 5-10 MOhms) are brought to the cell by means of a 3D piezoelectric

micromanipulator (Burleigh, PC1000). The overall currents (membrane potential set

at -60 mV) are recorded with an Axopatch 1D amplifier {Axon Instruments, Foster City,

California), connected to a PC running the Pclamp8 software (Axon Instrument). The

current plots are recorded on paper and simultaneously digitized (sampling frequency
30 15to 25 Hz) and acquired on the hard drive of the PC.

‘The application of a 300 nM capsaicin solution induces on the DRG cells (voltage set
at -70 mV) an entering cationic current. In order to minimize the desensitization of the

receptors, a minimum interval of 1 minute between two applications of capsaicin is



of the invention tested at concentrations of fromO0.1 to 100 nM They are
therefore 10 effective antagonists of receptors of TRPVl1 type. Table 2
gi ves a few@e2009M42699 t he percentage 4gf inhibition plgtFRegosyobbosHe
conmpounds of the invention. Table 2 Conpound No. % i nhibition in DRG patch
81.5% (1 nM 20 80% (100 nM 15 The conpounds of the invention may thus be
used for the preparation of nedicanents, especially for the preparation of

a nedi camesdsehe. Rﬁ@r\/eﬁﬂéritﬂﬂﬁ)_@ﬂ"od (fs%ﬁhkélgarﬂﬂ’ftﬁ@l:&ﬁa% feBpdhteGlbrieg aRP i s Of
TRPVL type are invol ved he compounds of the invention may be useful for

prevent i ng"BPIER AR GPRER BB egsa O SRFERCMELIERL S?Et,CGBFa“FRPQle Yk Car e

i nvol ved. 1 nMyMétsa tide Sl @CS nﬂﬁuté@%dﬂﬂd%ﬂﬁém&:\)e%!%Séé?é‘rﬁrﬂnéo?npf&ﬁﬁrtéééng at
| east one conpound of forrmula (1), pharmaceutically acceptable salt,
or al t er na@PVRETiPrTRCH iy Q'E”é"”oﬁ“eaﬁ%'mﬂﬁt @W@r fhe restilly AermpoRsasd Meege
nedi Ca'ﬂ??ntﬁeri:érﬂﬂbémhﬁxb&n&%ﬂﬁé%ht%l\é§§sa‘?§rpﬁ‘é%b§rhée)’ in the prevention and/or
treatnent of pain and | anmat i on, chronic pain, neuropathic pain
(trauna-rel ated, di abetl c nmet abolic, infection- related or toxic pai n,

pain i nduciﬁ@h@Yca@@ dAnhé Wﬁﬁtaﬁ&mgpb&ﬁﬁﬁ&ﬁg' the! S&BANTRIYS) of ihABH |89)cﬁrtﬁ$“ t' ¢
pai n, rheumatic pain, gl a, back pain, cancer=relat e pai n, facial
neur al gi a, Cﬂﬁé@é‘édﬁ%@ns%(bﬂw AEe b%ﬁ@%m%zzﬁﬁd 1060 fos the rmostiaglive, casmawatis bi t es
or insect &itheSnveRBs 1EEP St bonddRHERIG! & framwlt@%ww T g%@%ﬁeaag{]é/es

(central and/or peripheral), spinal colum and brarn

(of tHE sprfiealivecatagrnisinaf treepiors of ERAY1 tméuT@id%éem‘eﬂSa fe@ifnexaﬁm&mfrfh@gl c
st okes ( ofertditacenihalih] HiME8H YR InOLorb BB 3 B GRSt - Stroke pain. 5

The conpounds of” the invention may al so be use r preventing and/or -
treating netabolic disorders such as diabetes.

Table 2
Compound No. % inhibition in DRG patch
1 81.5% (1 nM)
20 80% (100 nivi)

15
The compounds of the invention may thus be used for the preparation of medicaments,
especially for the preparation of a medicament for preventing or treating pathologies in

which receptors of TRPV1 type are involved.

20  The compounds of the invention may be useful for preventing or treating pathologies in
which receptors of TRPV1 type are involved.

Thus, a subject of the invention is medicaments comprising at least one compound of
formula (1), or a pharmaceutically acceptable salt, or alternatively a hydrate or a solvate
25  of the said compound.

" These medicaments find their therapeutic use especially in the prevention and/or
treatment of pain and inflammation, chronic pain, neuropathic pain (trauma-related,
diabetic, metabolic, infection-related or toxic pain, or pain induced by an anticancer or

30 iatrogenic treatment), (osteo)arthritic pain, rheumatic pain, fibromyalgia, back pain,
~ cancer-related pain, facial neuralgia, headaches, migraine, dental pain, burns,



The conpounds of the invention may be used for preventing and/or treating
urol ogi cal 10 disorders such as hyperactivity of the bl adder, vesical
hyperref | gyb2008$126¢9 i nstability, inggntinence, urg@@f;pﬁmmdm
urinary incontinence, cystitis, nephritic colic, pelvic hypersensitivity
and pel vic pain. The conpounds of the invention may be useful for
preventing and/or treating 1l5gynaecol ogical disorders, for instance

vul vodyni 3uafitnPliRaiSRAG RS Bidd! 28l RlBaId surd Vil B SR AFhBOg 8.
These pr o%ﬁctsnﬁal SF[ er used fo p%r everﬁﬂcng én%[?or t?eatl ng pB
gastroi nt é‘@f\{eﬁaﬂcefdfaé endier @egmalwpgmétcﬁbme@'@wdg@altrma tﬁ@héﬁ@@r @ér ,
stomach ulyeersin dupmanahq 5 bgRakioy S,
Crohn' s di sea@ga pancreat/%??%cb?%e)sgfeH%gl I'S alng E%ﬁar@agécgﬁwg.%gfth arly
the pr odu@p@awolwrﬁ@amf@s@ﬁhe prajfiorndaesheitokbaimsef ul in the prevention

and/ orgtreatnentof respiratory disorders such asasthma, coughing, chronic
obstructive 25 pul nonary di sease (COPD), bronchoconstriction and

i nfl ammat divg eirgeuads of dhe tmenties piayaslee yesysadefar praesdingrapdinctteeainy al so
be used f :ﬁ_gi ing psoriasis, pruritus, dernmal, ocular
or wcous%?tﬁpécg%?%y %"r%%%%\%ﬁg%na 30 The corrpounds of the |nvent| on
may al so be used for treating depression. The conpounds of the invention
may al so r S
A D erg'g}onﬁtfscﬁftﬁ@ Hv@ﬂnoﬂh Eyﬁ{e ?ﬁ& i venﬁﬁo‘ﬁ c%rst ﬁ&g?&@ eafcfj‘ ‘o
treatig disvotars sumaﬁ)fnmerm:ﬂmty @frtbe béadder, vesu@aI @smo&fbxlat muqai mstantlity,

i nvention, tQ i o 1L an Jve

pr ni pi o NEpfdibe; SeBRRRLRk SPhaSRARAThEAR b SRET heak e ocfe. Aabi

phar rraceuwp@'rsemﬁwﬂmgndpelnt;nao‘nt ain an effective dose of at |east one
conpound according to the invention or a pharnmaceutically acceptable salt,
a hydrate or a solvate of the said conpound and al so at | east one

phar maceutliheatdryppeirdepefalbiiee inseotign emay bEOTbeful &rd pesveniiice mnd/oarteeatingsen,
accor ging t ] .
adm n?%tr ﬁlf?ecl)énCJEIJ B%?na't egﬁétcgﬁlll%é@({epl ent gﬁEﬁagg t%gt Og}s%geeds llf“f F%Iamglﬁsthe
art. The phwﬁh@a@nemafmoeeorrpom tions of the present invention may be
adm ni stered via the

These products may also be used for preventing and/or freating gastrointestinal
disorders such as gasiro-oesophageal reflux disorder, stomach ulcers, duodenal

20 ulcers, functional dyspepsia, colitis, IBS, Crohn’s disease, pancreatitis, oesophagitis
and biliary calic.

Similarly, the products of the present invention may be useful in the prevention and/or

25 pulmonary disease (COPD), bronchoconstriction and inflammatory disorders of the

respiratory system.

These products may also be used for preventing and/or treating psoriasis, pruritus,
dermal, ocular or mucous irritation, herpes and zona.
30

The compounds of the invention may also be used for treating depression.

The cornpounds of the invention may also be used for treating central nervous system
diseases such as multiple sclerosis.
35

--{reatment-of -respiratery- disorders-such-as- asthma; -coughing; - chronic -obstructive -« e



oral, sublingual, subcutaneous, intranuscular, intravenous, topical, |ocal,
intratracheal, 15 intranasal, transdermal or rectal route. These

conposi ti oW rePIMae26di ni stered in a ¥oit adni ni straPCIFR2009/008058

m xture with standard pharnmaceutical excipients. They are intended to be
adm nistered to ani mal s and human bei ngs for the prophylaxis or treatnent
of the disorders or diseases nentioned above. 20The appropriate unit forns
of adm ni StHeaddrbUNBS bitde iMvealior BEEIsE belusas fdrakberigscansedkt or hard gel
capsul es, powders, granules and oral solutions or suspensions, sublingual,
buccal, intratracheal, intraocular and intranasal adm nistration forns,

forms for ARSI td ahother B its BBFIol, | 1A8 prépt aRentidn m&emmham@d@gwaaneous,
i ntranmuscul ar or. i ntravenous adm ni st ratl on fornms, rectal adm pnistration

forms and GOMMICSIIOES CRBPIRRg; ASACtYE APPFP'Eas! 6ASt ANROBRYBY I8P dihg t o

t he 'nBentah@htEHﬁWH@%e%Qﬂnddéuﬁéa‘?@@ﬁpogﬁin%,coﬁ@rfﬁéieﬁffédtlvé 8bdc0tat @stw of
exanple, a unit formof adm nistration of a conpound according to

i nvent i on GOHRCYBA SCCBINE IRiRE B¥RRIONY & H'%arF’@P?lSWWgaQ?SP@BWe?ﬁ[ sa f!?@@‘?rpound
accor di ng dra 5Q@ath Y @l 00 28mBoliy MadBisbQlt 3t 6Re %ar@f&é&t&!aﬂ?bb@éﬁﬁable

sodi un6. 0 ng Corn starchl5.0 ng Hydroxypropyl net hyl cel | ul ose2.25 ng 3

Magnesi umBCREM%t e3. 0 mg The said unit forns are dosed to allow a dally
adm nistration of fromO0.001 to 30 ng of active principle per kg of body
wei ght according to the galenical -fogrm 5There may be particular cases in
whi ch 1Bi ghidle $#id BydRipnta 6@ glaasenr éccé’ﬁfﬂj'l%ﬁﬁThﬁt%‘ar@%ﬁ't'%§%’§b§“%3‘eﬁ%ﬁ3”’§%part
from the sReREcOIdMiRSAINEMSA AL uARE BXEHiBRs kAo B MeskiRUAR et the
dosage that is appropriate for each patient is determ ned by the doctor
according to the node of administration, the weight and the response of the

‘sai d pati efHe pHdiMasalidhitSnipdsab bethe ‘bfedehﬁm@érﬁi@ﬁtn%y BSIARRESEY viatkent i on
also relates to a nethod for treating the pathol ogies i nd| cat ed above,

whi ch conptdls 84blngralaicHicaeEPE: |"HF?W‘&§CH|ade%’ﬁP°‘dﬁ topicabripeRlt infratrardeal of a

conpoyBd afEsHAENGaheddrmal brierl rdile. THesd dRPOBRERH Mel drdficRPERM £ sal t,
or hydrate or solvate thereof. CLAI'MS 1. Conpound cor respondi ng to the
gener al fdfryﬁﬁcgmms;ra m@p@Aas a mixture with standard pharmaceutical ex0|p|en 3. They

are intended to be administered to animals and human beings for the prophylaxis or

treatment of the disorders or diseases mentionad above.

20  The appropriate unit forms of administration include oral forms such as tablets, soft or
hard gel capsules, powders, granules and oral solutions or suspensions, sublingual,
buccal, intratracheal, intraoccular and intranasal administration forms, forms for

administration by inhalation, topical, transdermal, subcutaneous, intramuscular or

25  application, the compounds according fo the invention may be used in creams, gels,

pomades or lotions.

By way of example, a unit form of administration of a compound according to the

invention in tablet form may comprise the following components:

30  Compound according fo the invention 50.0 mg
‘Mannitol 223.75 mg
Croscarmeliose sodium 6.0 mg
Corn starch 15.0mg
Hydroxypropylmethylcellulose _ 2.25mg

35 Magnesium stearate 3.0mg

...intfravenous.administration. forms,..rectal. administration.forms.and.implants...For.fopical.. ... .o



3N (CH2)n (I') in which: X1, X2, X3 and X4 represent, independently of each
other, a nitrogen atomor a group C 10it being understood that when one
from amongyOXEp00@126%b X4 represents agpi trogen at ompthFRECDSIGOEIHY espond
to a group CGRl; Wrepresents an oxygen or sulfur atom 15n is equal to O,
1, 2 or 3; Y represents an aryl or a heteroaryl optionally substituted with
one or nore groups chosen froma hal ogen atom and a group Cl-C6-al kyl,
C3-C7-cycl oal kyl, C3-C7-

cycl oal kyl_- C1- C3- al kyl ene, C1- C6-f | uor oal kyl , hydr oxyl , Cl c6al kox - C7-
20cycl oal KYESRA ur@afo@w@ degeia 2low. agaiy a@mi@lﬁ‘éa@n of emc091 t@&%@g lebxy,
cyano, O QhiiNRHRA; B3R e alerfidal @k

-5(0) 2- & e Kyl ]@%%rzk%%ga N%gggﬁg’@%%kl%%ggy a7erﬁ%(%rﬁm|?4 0C( 0) NR3R4,
-Si - (Cl1- C6-al kyl) 3, -SF5, aryl-Cl-05-al kyl ene or aryl,

het er ogr y Gl Qay 8k dHRRr Qésé%qﬁ %\ﬂﬁ@ﬂr N%aertd?%\gér%ﬂé§%&13r%fpp%ph¥ e such
C3-C7-cycl oal kyl'; Cs-Cr-cycl oal kyl - CL I ene uor oal kyl ,

C1- C6- al k@‘%?agezsjm@ﬁ@%}lf@@ﬁk?ﬁw efrile mer@mne%w@mm thesgs- F&&%Wene 0-
possi bl v el Akabutdiid bsdoind ;@Y BERAY o odilriepl e Yol fPup;

the aryl and heteroaryl ‘'groups being optiona ti tut W th o%e or
mor e substhe mede of R@“mwﬁﬁm feweight andribe cespongs ofithelsaid eaktant. fr om each
other; 218.4 ANI", in which Z1l, Z2, Z3 and Z4 represent, independently
of each ot her, a carbon atom a nitrogen 5 atomor a group CR2,3; Z5, Z6
and Z¥0r eﬁqce@rdmg toiangtse ntids asnece, theapresenthayentian gisorrelgas tataomethodafogr oup
C R2g; Zg b r 73,
7a. o5, ZHeamEY %@'C@{]t “"E‘Cﬁfe?f%%‘%‘% %'Cr%omgﬁées IH ?%ﬁ%%ﬂai Z“zzz Zq
and 4, copﬁ@ﬁoﬁﬂlaﬁg eﬁéctbtecd@ﬁﬁ)mfa@ mmmndga@@m@@@ ﬁoothmﬂwnh@ﬂrcgeﬁw atom

of the amhfgrMecehidMpatdpiaie SQF BHhfrbte)or solvate thereof.




Rl is chosen froma hydrogen atom a hal ogen atom C1-C6-al kyl,

Ca- C7-cycl oal kyl, C3-C7-cycl oal kyl - C1- C3-al kyl ene, Cl-C6-fl uoroal kyl ,

aryl oxy- CLws-2a0byi 126178t er oar yl oxy- Cl-g36- al kyl , PCTIFRZOO%IOO&?

aryl - C1- C3- al kyl enoxy- C1- C6- al kyl, heteroaryl - C| Cral kyl enox al kyl,
15 aryl t hi o- Cl- C6-al kyl, heteroarylthio-Cl-C6-al kyl ,

aryl - C1- C3- al kyl enet hi o- C1- C6- al kyl ,

het er oaryl - C1- C3- al kyl enet hi o- C1- C6-al kyl, Cl-C6-al koxy,

C3- C7-cycl oal kyl oxy, C3-C7- cycl oal kyI Cl- C3- al kyl enoxy,

Cl- C6- fl uor oal koxy, cyano, C(0)NR3R4CLAIMSy NR3R4, Cl1- C6-thioal kyl,

C3- C7-cycl oal kyl t hi o, C3-Cr7-cycl oal kyl - C1- C3-al kyl enethio, -S(0)-GC -C6-

al kyl, -S(0)-C3-Cr7-cycl oal kyl, -S(0)-0Cl-C3-al kyl ene-C3-C7-cycl oal kyl

C1- C6- al ky1.-&Bfrapaund corresponding to the general formula (1)

20C - C6-f | uor oal kyl - S(0) 2-, C3- C7- cycl oal k)i_| S(0) 2-, C3-C7-cycl oal kyl -d - Cral
kyl ene- S(0)2-, SO2NR3R4, -SF6, NR6C(0)R6, \NR6802R7 C(0) NR3R4, OC(0) NR3R4,
aryl, heteroaryl aryl - C1- 05 |k - Cl1- 05- al kyl ene, aryl oxy,
arylthi o, het eroaryl oxy or eroar the heteroaryl or aryl groups
bei ng optional ly substitut ed h r e substituents Rg, which may be
identical to or different from 2¥;eac \ot hel'; R23 represents a hydrogen
atom a halogen atomor a group O -C6-§CKyJn C3-C7- cycl oal kyl,

C3- C7- cycl oal kyl - C1- Cral kyl ene, C1- C6-§l uor oal kykty Cl- Cé-al koxy, C3-C7-
cycl oakkyl oxy, C3- C7- cycl oal kyl - Cl - C3¥al kyl ene-0-, hydroxyl, thiol or

Cl- Co-fl uorogl oxy 30 R2g represents a hydrogen atom a haI ogen atomor a
group Cl1- CB¥Y C3-C7- cycl oal kyl, C3-C7-cycl oal kyl - C1- C3- al kyl ene,

Cl1- C6-f | uor oal kyI Cl1- C6- al koxy, hydr oxyl, thi ol , oxo, thio,

C3-C7-cycl % ,VC1C6qu r oal kox C7cc|oa|kyI-C|-CS-

al kyl enoxf?“ I’Md?@reé‘i” CB¢ %\WW?@ of %’h@f@i}’c‘? BEIORST atept ema erpugiky| ene,
C3-Cr- cycFRoaI kyI Cl C3- al kyI enoxy- Cl- C3- al kyl ene,

ClCG LC& Og%ail | ene, . Cl- C6al ky| - 0%-0-, i

Co- Cr 1By o hRrRg lneejoog- ot et PR Freeamenshiore. cyob iRk el 8 Ttragen
Cs- f | uor oadttuyl| the(d¥er® cOtedpanakdy besnigp, C-8L- Cs- f l-uor oal kyl - C(0) - 0-, C(0) NR3R4,
0(0)0- 5 C1-06-al kyl, cyano, CHO CO2H, -C(0)-Cl-06-alkyl,
-C(0)-C3-C7-cycl oal kyl, phenyl or thienyl; the groups G -Cs-alkyl,

C3- Cr cycl oalripreseti8 af bxgyetl eralukiyd atérh; C3- al kyl ene, Cl- Cs-fl uoroal kyl,
Cl- 06- al koxy, C3-07-cycl oal kyl oxy, C1-C6-fl uoroal koxy, 03-C7-

cycl oal kyl - C1- C3- al kyl enoxy, Cl1-C6-al koxy-Cl-C3-al kyl ene,

C3- C74syclmiglelqubiasy; €12 633; al kyl ene and

03- C7- cycl oal kyl - C1- C3- al kyl enoxy- Cl1- C3- al kyl ene possi bly being
10substituted with a hydroxyl, O -Cs-al koxy or NR3R4 group; Re and Rt

repr esent Y 'ré]ﬂeﬁa&md@ﬁtdrw @'fa%féﬂo@'?/lh%tlonallwmﬁﬁlﬂﬂéﬁ Witﬁrﬂrfér oRmF YR fgs - Cs-
| oal kyI C3-Cr/-c | e

al kyl, cye oal kyl - C1- C3- al

aryl - Cl- 05° 8??%// B #rhalpgan aggm F@‘ darkd g%/@ypt &g&ﬁrfﬂlfy['f &ﬁ‘rﬁ?“%‘?ﬂ'kﬂh@aﬁtr ogen

~-at-om-that dyelaamyztcr,qem-ataﬂeﬁdetI@L@@ﬂucﬂ:éauawrOhydibm"" PCRELEMERE: aZeRlne;

nDrph |ne onorp erazi ne or era2|ne gr oup; t he roup

oA 2B e e bakTERAl 6 oy eeP ko kvt Bro by Grlisealiag Cano, GO

C3- Orcycl craﬂaskul NS @ﬁ%aFMC'@ad?Jﬁwoa@% Cﬂﬁéikyl%o*fl ;éhkypl é@gb &% %n@y; aryl,
a

het | | kyl -S(0)2 - 11
R A SRS S o R U CE A O
Cl- G6-al ky 1@1@5-alk@*lecar a@@ H‘eYé‘rb - @}Lbs-g(kgbéahe or heteroaryl the dé ups ,C-Ce-

Cs- C7- cycl gal k hydf
Cl- C6- ;ﬁ;ﬂc’@kﬁ/ ‘QcheloéWI 6%1@«5}43/6'291@'@ @?albylem%gﬁabr@f ﬂl@l‘o kGt @Ih@mg

Cl- Csobl uqg, ;@;L%ﬂoa!k?b)(t%bf Sl C8rclaliyl- @P—@F Oﬁ(ybéln(@)@-’ possglyR%eln% subsfituted

het er oaryl g | ene or "heteroar FeSent
i ndepender‘f‘t”lhya dydexeh Cmt%@‘koxﬁ %J‘dﬁzﬁ@@folam o’ﬁ"ﬁﬁcﬁ‘ry*aargi belgraary! @’Ouw laging
C3- Cr- CyC'oBﬁ&rkéﬂ&f su@%ﬁ&%ﬂ%‘/‘m Ofe BY |'r|o% sEAIERE wﬂll’cléflméjlbecﬁfeﬂ J:%f L§F O
aryl; the aryl group being optionally su stitutéd wth re
subst i t uesifEreHFOENedahEer: hal ogen atom and a group O - Cs-al kyl |,
C3- C7-cycl oal kyl, C3-C7-cycl oal kyl - Gi - Csal kyl ene, C1-Cs-fl uor oaI kyl,
Cl- C6- al koxy, C3- C7-cycl oal kyl oxy, C3-C7-cycl oal kyl -Ci - C3-

30  Arepresents a bicyclic heteroaryl of formula:



30al kyl enoxy, Cl1-C6-fluoroal koxy, nitro or cyano; or R5 and Re together
forma 4- to 7-nmenbered | actam conprising the nitrogen atom and the C(0)

group t hatwbezgod/Perg7o substituents chggen from a halp@esrRE0OHGI0HS3 gr oup
Cl- C6- al kyl, C3-Cr7-cycl oal kyl, C3- Crcycl oal kyl - C1- C3-al kyl ene,

Cl1- Co6-fl uoroal kyl, Ci-C6-al koxy, C3-C7-cycl oal kyl oxy, C3-

Crcycl oal kyl - G - C3- al kyl enoxy, Cl1-C6-fluoroal koxy, nitro or cyano; or
R5 and R7 together forma 4- to 7-nmenbered sultam conprising the nitrogen
atom 5and the S(0)2 group that bear them R5 represents a hal ogen atomor a
group Ci1-C6-al kyl, Ca-Cr7-cycl oal kyl .~ -,C - cycl oal kyl - C1- C3- al kyl ene,

Cl- Co6-f | uoroal kyl, Ci1-C6-al koxy, -Cr7- gal kyl oxy, C3-C7-

cycl oal kyl - Cl - C3- al kyl enoxy, Cl1-Cgi{l uqqoalf oxy, nitro, cyano, NR3R4,
-C(0)-C1-C6-al kyl 10 or -C(0)-C3-&7Zycl éal kyi ; the groups Cl-Cb-alkyl,
C3-C7-cycl oal kyl , C3-C7-cycl oal kyl - C1- C3-al kyl ene, Cl1-C6-fl uoroal kyl,

Cl- C6- al kaxwhic3- C7- cycl oal kyl oxy and C3- Crcycl oal kyl C1- C3- al kyl enoxy

Ui Tur ot o &5 Brere BBrmsihd iR A Pl i IS hEPE 5 B 10
oxi di z8d Kdroonh gtdup CHRLy; ogen at om( s) of the conpound of general formula
(L) (P955) Dl S e AS D) ol Bel el 50 P35 S22
Conpound (Zfarémemﬂtaa(zehrboacattmmdl ng to Jaim1l, characterized in that X1, X2,
3 N % BRSO PISRRIOENE Y 9 2 BASL eBoflOHod Blom L 021 19 20
of the bas:aedronofam@ng Zqiﬂgzg(ﬂsnﬁlmncaaéslponmngjtcahmrbdm atbm, beingnbohdéy tr ate or -
25500 8" Sanonu SRAAY Bl SO Bl 0 o alm E, character zec
atom Rl being as defined in the general fornula (I) according to Caim1,;
R; is chosen from a hydrogen atom, a halogen atom, C,-Ce-alkyl, C;-C;-cycloalkyl,
Cs-C-cycloalkyl-C-Cs-alkylene, C4-Ce-fluoroalkyt, aryloxy-C,-Cs-alkyl, heteroaryioxy-
C1-Cs-alkyt, aryl-C;-Cs-alkylenoxy-Cq-Cs-alkyl, heteroaryI-C1-03~a!kyIenoky~C1-Cs-alkyl,

15  arylthio-C-Cs-alkyl, heteroarylthio-C,-Ce-alkyl,  aryl-C4-Cs-alkylenethio-C-Ce-alkyl,
heteroaryl-C4-Cs-alkylenethio-C;-Ce-alkyl, C;-Ce-alkoxy, Cs-Cr-cycloalkyloxy, CszCi-
cycloalkyl-C,-Cs-alkylenoxy, Cy-Cs-fluoroatkoxy, cyano, C(O)NRzRs, nitro, NRsR,,
C+-Ce-thioalkyl, Cs-Cr-cycloalkylthio, Cs-C;-cycloalkyl-C,-Cs-alkylenethio, -S{O)-C4-Co-
alkyl, -S(0)-C;-Cr-cycloalkyl, -S(0)-C;-Cs-alkylene-Cs-C;-cycloalkyl, Ci-Cs-alkyl-S(O),-,

20  C4Ce-fluoroalkyl-S(0O),-,  Cs-Cr-cycloalkyl-S(O),-,  Cs-Cr-cycloalkyl-C-Cs-alkylene-
S5(0),-, SO:NR3R4, (Co- Cs-alkyi)g-Si- -SFs, NRsC(O)Rgs, NRsSO.R;, C(O)NR3R4

arylthio, heteroaryloxy or heteroarylthio; the heteroaryl or aryl groups being optionally
substituted with one or more substituents R, which may be identical to or different from
25  each other;

Ry, represents a hydrogen atom, a halogen atom or a group C,;-Cg-alkyl, C;-Cs-
cycloal'kyl, Cs-Cr-cycloalkyl-C4-Cs-alkylene, Ci-Ceg-fluoroalkyl, C4-Cg-alkoxy, Cs-Csi-
_ cycloalkyloxy, Cs-C7-cycloalkyl-C4-Cs-alkylene-O-, hydroxyl, thiol or C,-Ce-flucroalkoxy;
30 '
Rap rep'resents a hydrogen atom, a halogen atom or a group GC;-Cg-alkyl, Cs-C;-
cycloalkyl, Cg-CT—cycloa!kyl—G—Cs-aikylene, Cy-Ce-fluoroalkyl, C4-Cs-alkoxy, hydroxyl,
thiol, oxo, thio, Cs-Cr-cycloalkyloxy, C1-C6-ﬂ.uoroalkoxy, Cs-Cr-cycloalkyl-C-Cs-

OC(O)NR3R4 aryl, heteroaryl aryl- C1 Cs-alkylene heteroaryt -C.-Cs-alkylene, aryloxy -



30in the formof the base or of an acid-addition salt, and also in the form
of hydrate or solvate. 4. Conpound of fornmula (1) according to any one of

Aains 1 tey@2008a12876ri zed in that Rksis chosen fropea/prudseeehogssm a
hal ogen atom and a group Cl-C6-fluoroal kyl; 35in the formof the %ase or of

an acid-addition salt, and also in the formof hydrate or solvate. 5.
Compound of formula (1) according to any one of Clains 1 to 4,

characteri bt At e Dol S et ual ; o el ase or of an
aci d- addi t%’gﬂefga t r@acr;ledalgi go |%3 ?Ihgelﬂeo’r rcr;fq'ocf7 ﬂ"'ﬁ%&’é’%@ %%(a)?( g?g’. %’%6907
Conpound ofyciagtivhiCaCepikvigoeor@i-fgakgeany Coheatiy-CAiOnk-Cstatkyne, Ci-Ce-
characteri A ihate Ao r an~aryl Lomald.y, I ed with one
or nore ha 'gﬂe(%(@%\p;hf&??n&? Iﬁgﬁgﬁ(@o C?% aﬂ)@%@bb;@g? CgﬁMg[ﬁ(?[d@g@ HY%n salt,
and al so i Ge-thirrodlsyl@(0-Ohg dE atkkylene,1 Osdlsvlapwalky7C (P del@INBERE o€ i@)}0a (1)
accordighg £0o~any. .0 [ t L~ Gha tetred AT ents
an oxyg’gn 'gf (o:?ngbkyl’ %9&%];‘1 %‘g P?f%ﬁ o(?(cﬁr%qgagés@ﬁ’o?ﬂg? %gr(]j 7§Z§'§@§¥J¥\f’{‘%%§a| t,
and al so ithienle frer rafpshy@rGtatkyhr A:SSetyekiaiky!, 8:-Coswgotliivd-CGafCalkyenea (1)

bi oyel | ¢ hEL S BLerdRYy (iR, L PrigRBagibgl e fudrbikod. | Bigeah o 2

r epr esent , cvichayeGdentkylendxye aéhCe{aﬂfeKy-C&Cbaﬂl@mnéat @ﬁ@ﬁcydmalﬁytm,@hr()aat om

zZ5, Z d A t i .

aroup ¢ RARIeE aRaC T os G HIBBARUTEI ki R L. CMikyert MobbSBG" BLRE O @
10  substituted with a-hydroxyi, C-Ce-alkoxy or NRsR, group;

Rs and R, represent, independently of each other, a hydrogen atom or a group C-Cs-
alkyl, C;-C;-cycloalkyl, Cs~Cs-cycloalkyl-C;-Cs-alkylene, aryi-C.,-Cg-aikylene or aryl, or
Rs; and Ry fogether form, with the nitrogen atom that bears them, an azetidine,
15 pyrroiidine, piperidine, azepine, morpholine, thiomorpholine, piperazine or
homopiperazine group; the group NRsR. being optionally substituted with a group
C4-Ce-alkyl, Cs-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C4-Cs-alkylene, aryl-Cy-Cg-alkylene, aryl,
heteroaryl, aryl-S(0O),-, Ci-Ce-alkyl-S{O),-, C4-Ce-fluoroalkyl-S{O),, Cs-C;-cycloalkyl-
S(0)-, Cs-Cy-cycloalkyl-Ci-Cs-alkylene-S(0)y-, aryl-C{O)-, C;-Cs-alkyl-C(O)-, C;-Cs-
20  cycloalkyl-C(O)-, Cs-Cr-cycloalkyl-C,-Cs-alkylene-C(O)-, C4-Ce-fluoroalkyl-C(Q)-,
hydroxyl, C;-Cg-alkyloxy, C;-Crcycloalkyloxy, Cs-Ci-cycloalkyl-C4-Cs-alkylenoxy,
C4-Ce-fluoroalkyl, aryloxy-C,-Ce-alkylene, aryloxy, heteroaryloxy-Cs-Ce-alkylene or
heteroaryloxy; |

25 Rsand Rg represent, independently of each other, a hydrogen atom or a group C4-Ce-
alkyl, Cs-C;-cycloalkyl, C;-Cs-cycloalkyl-C1-Cs-alkylene, aryt-C,-Cq-alkylene or aryl; the
aryl group being optionally substituted with one or more substituents chosen from a
halogen atom and a group C,-Cg-alkyl, Cs-Csrcycloalkyl, Cs-Cy-cycloalkyl-Cy-Ca-
alkylene, C4-Ce-fluoroalkyl, C,-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Cr-cycloalkyl-Cy-Cas-

30 alkylenoxy, Ci-Ce-fluoroalkoxy, nitro or cyano;
or Rs and R together form a 4- to 7-membered lactam comprising the nitrogen atom
and the C(O) group that bear them;

R; represents a group C;-Cg-alkyl, Cs-Cs~cycloalkyl, C;-C;-cycloalkyl-C;-Cs-alkylene,
35  aryl-C4-Ce-alkylene or aryl; the aryl group being optionally substituted with one or more



two, at nost, fromanong Z1, Z2, Z31 47 Z5, 4 and 4 represent a nitrogen
atom one fromanong Z1, Z2, 4 and 4, corresponding to a carbon atom being

bonded t o Wwiezobtmag9eng at om of the am dg or thi oam dep@f/FRZIVY/000093

R2b. represents a hydrogen atomor a group G -C6-al kyl, C(0)0-Cl-C6-al kyl,
phenyl or 30thienyl; the groups Cl-C6-al kyl possibly being substituted with
a hydroxyl or Cl-C6- al koxy group; in the formof the base or of an

aci d- addi td ggitaahtt chédesh fﬁJrﬁQ hhf&%ﬁ'%t&n‘?éﬁ&l Qfgrcﬂhﬁdf atLath, (§30d3¥é¥c%aikyﬁcs~
represents the grou R2b rep resents a en atomor a

group O - @‘%Clélﬂky‘ %(6; emmn%Capkﬂuoroalﬁéln% %Ta”quseﬁyp?'w%‘ég@f‘%p&-
Cl- C6- al kyd,-BRpsiidl-¢ é?bﬂﬂeﬁb&@ﬁb‘ bglﬂﬁaro\énk%ﬁy %;trbv&r@éa/d or C1-C5 al koxy

group in the form of ase or an acld dition salt, and also in the

form of hyadrRs @b Ry tgeihgt formip 4- @bﬁrmm%er@ﬁ Sﬂkt)arrﬁﬁp@p(wg e BirapeIy atod any
one of 5 alEnhd s(@), JrolphREASdPiHeRfd 1 n 10that A represents the group

Rs represents a halogen atom or a group Cy-Ce-alkyl, Cs-Cr-cycloalkyt, Cs-Cs-

chcloaIkyI-C1-C3-aikerne, C;-Ce-flucroalkyl, C,-Cg-alkoxy, Cs-Ci-cycloalkyloxy, Cs-Cq-

cycloalkyl-C;-Cs-alkylenoxy, C,-Ce-fluoroalkoxy, nitro, cyano, NRsRs, -C({O)-C4-Ce-alkyl

10  or -C(Q)-Cs-Cr-cycloalkyl; the groups C-Cs-alky!, Cs-C;-cycloalkyl, C3-Cr-cycloalkyl-Cy-

' C;-alkylene, C4-Cs-fluoroalkyl, C4-Cs-alkoxy, Ca~CT-cy¢Ioalkyioxy and C;-Cr-cycloalkyl-
C:-C;-alkylenoxy possibly being substituted with a group OH, C-Ce-alkoxy or NR3Ry;

tﬁe sulfur atom(s) of the compound of general formula {I) possibly being in oxidized
15 form;
the nitrogen atom(s) of the compound of general formula (i) possibly being in oxidized
form;
in the form of the base or of an acid-addition salt, and also in the form of hydrate or
solvate.
- 20
2. Compound of formula (1} according to Claim 1, characterized in that
X1, Xz, X3 and X, represent, independently of each other, a group C-Rq;
R, being as defined in the general formula (1) according to Claim 1;

~in-the-form-of the-base-or-of -an-acid-addition-salt;-and-also-in-the-form- of -hydrate-or------rvme

25 solvate.

3. Compound of formula (1) according to Claim 1, characterized in that
X4, Xz and X; represent a group C-R4; X4 represents a nitrogen atom;
R; being as defined in the general formula () according to Claim 1;
30 in the form of the base or of an acid-addition salt, and aisc in the form of hydrate or

solvate.

4. Compound of formula (I) according to any one of Claims 1 to 3, characterized in that
R, is chosen from a hydrogen atom, a halogen atom and a group C,-Ce-fluoroalkyl;

35 in the form of the base or of an acid-addition salt, and also in the form of hydrate or
solvate.



R2b R2b represents a hydrogen atomor a group G -Cc-al kyl, phenyl or
thi enyl; the groups Cl-C6-al kyl possibly being substituted with a hydroxyl
or C1- C6- aNkKp2009MaRe79 15i n the form ofs5t he base or oPCTIFREZIGE/E00B53 on
salt, and also in the formof hydrate or solvate. 11. Conpound of fornmula
(I') according to any one of Clainms 1 to 8, characterized in that 20X1, X2,
X3 and X4 represent, independently of each other, a group CR1l; or
alternatively X1, X2 and X3 represent a group CG-Rl; X4 represents a
nitrogen atom Rl is chosen froma hydrogen atom a hal ogen atom or a group
Cl- Cc- f | udr. dainpdund of fesmelgu8lactarding to ¥ny epe esElairss ano dr gHarawperized dd that
substi t ut eg ‘@é‘th {gne or nore hal ogen atons; Wrepresents an oxygen atom A
represents a b| cyclic heteroaryl of formula: 72z 118Z Zz N----215 6 in
whi ch 71, izfhe fmmagfdhe bape oF €6 entacidrattiisarrpéineny atsp iedehfooniaérhydeate ar bon
atom ok asra,r\,b{é)_gen atom Z5, 76 and Z7 represent, independently of
each other, a nitrogen atomor a group G R2b; 10 Z5 represents a carbon
atom two, at nost, fromanong Z1, Z2, Z3r Z4) Z5, Z6 and 4 represent a
ni trogen &, @ompRad of narGcédrding2o adp oﬁéldf Ehims Ohtd 8SEHRMbtdIEret o tiagar bon
atom bei bondﬂ%sato t he ni tléIO%% aﬁteamlﬁr t he am gel or tthr oam de of
formula (1Y CPTeSERPE Yl Rlight EE'JH JEN RESEE 32 GPYUPCBE: 05- al kyl ,
C(0)0-Gi - @6 e foyin, ofghe twake or ofl 5t hicielmddjtiohl*saltgamhpfso@iﬂ%foahqulhypmst:bl y
bei ng4gubsgtitpt ed with a hydroxyl or CI-C6- al koxy group; in the form of
~the base or of ‘an acid-addition salt, and also in the formof hydrate or
sol vate. 2012. Conpound of forrmula (1) according to Caim1l, chosen from

7. Compound of formula (l) according to any one of Claims 1 to 6, characterized in that

W represents an oxygen atom;

in the form of the base or of an acid-addition salt, and also in the form of hydrate or
15 solvate.

8. Compeund of formula (1) according to any one of Claims 1 to 7, characterized in that
A represents a bicyclic heteroaryl of formula:

rid Z"Z/Z—r
Z
zakz N\
20 . 4 5
in which
Z4, 2y, Z3 and Z4 represent mdependentiy of each other, a c:arbon atom or a nrtrogen

ator;
Zs, Zg and Z; represent, independently of each other, a nitrogen atom or a group C-Ry,;
25  Zgrepresents a carbon atom;
two, at most, from among Zi, Zy, Zs, Z4, Zs, Zs and Z; represent a nitrogen atom;
one from among Z,, Z,, Z3 and Z,, corresponding to a carbon atom, being bonded to
the nitrogen atom of the amide or thioamide of formula (1);
Rz, represents a hydrogen atom or a group Cq-Ce-alkyl, C(O)O-C,-Cs-alkyl, phenyl or
30 thienyl; the groups C,-Ce-alkyl possibly being substituted with a hydroxyt or C,-Ce-
alkoxy group; .
in the form of the base or of an acid-addition salt, and also in the form of hydrate or
solvate.

35 9. Compound of formula () according to any one of Claih’rs 1 to 8, characterized in that



N- (2, 3-Di net hyl i m dazo[ 1, 2-8] pyrid-7-yl1)-5-fluoro-1-[(3-fl uorophenyOnet hyl]
_1H- i ndol e2- car boxani de;

-N- (2, 3- Di nyOzbogyigaerd 1, 2- a] pyri d- 6- y&p- 5- f | uor o- 14(Befrjrrzcugiesodsaret hy1l
- 1H i ndol e2- car boxam de;

25N42- ( Hydr oxynet hypi m dazo[ 1, 2- a] pyri d-6-y1]-5-fl uoro-1-[(3-fl uorophenyQre
thyll-1H i ndol e- 2- car boxar ni de;

N- (13- Met hyd repréReivthe gidipzol 1, 2-a] pyri d-6-y1) - 5-fl uoro- 1-[(3-f | uor ophenyOre
t hyl ] - 1Hi ndol e- 2- car boxam de;

N-(2-Ethyli mdazo[ 1, 2-a] pyri d- 6 yl)-5-fl uoro 14( 82f | uor ophenyOnret hyl - 1H-i nd
ol e-2- 30 car boxam de

N42- (Thi en-2-yl )i m daz ]/py i R6 y f Taor -1R[(3 f I uor ophenyl ) net hy
1] - 1H-i ndol e2- car boxam
N-(2-tert-Butylimdazo[1,
-1Hi ndol e- 2- car boxam de;

35N- (2- Met hoxynet hyl i mi dazo[ 1, 2- §|°pyr| d-7-yl)-5-fluoro-1-[(3-fluorophenyl)m
ethyl]-1H indol e-2-car boxam de

-a] pyki d- 6- yl) uorN> 1-[ (3-fl uor ophenyOnet hyl ]

N[ 2- (Hydr oxynet hypi mi daz yr| d- 7- y 0'1 [(3-f| uor ophenyOnet h
yl ]-1 Hi ndol e- 2- car box X
N ( 2- I\/Ethyl 3- phenyllmd a] pyrld 7- - NH oro i [ (3-fl uorophenyQre

thyl]-1 H 5indol e- 2- carbo amd X

N42- ( Thi en-2-yDi m dazo[ 1, 2- a] pyrﬁgq 7-y1] -5-fluoro-1-[(3-fluorophenyl)nethyl
1- 1H i ndol e2- car boxani de;

N- (2- Et hylﬁznfetﬂ%i%s@ﬁ?? ® hyginegen @tom w1 B @oBp Gors=alkyl,(SDPderSpalyly Bhemvhgr - 1H- i n
dol e-2- cg amed

10N (2¢O y L e ST Y ST IMIER O P YRR i ot hy
1]-1H 5ndcﬂ"@x29r%lﬁr boxam de:

y-O(rét ﬁyﬂ rlrr?il‘ﬁ?/* O %"’éqz ngg régldzad%]f on sahrI ! gl%[)?n eh%%mlof [hglgraftela lcjn(r)r ophen
N (2- Et hylsolvatmzo[ 1, 2 a]pyrid-7-yl)-5-trifluoronethyl-1-[(3-fluorophenyl)ne
thyl]-1 H 1 5pyrrol o[ 2, 3-b] pyri di ne-2- car boxam de;

N- (2, 3-Di net hyl i m dazo[ 1, 2-a] pyrid-7-yl)-5-trifluoromethyl-1-[(3-fluorophen
yOret hyl ] -1 01 Bopwpound of yrdwls] fyacadrdiag B sy boxahiCems 1 to 9, characterized in

N 2- ( W met hypi m dazo[ 1, 2-a] pyrid-7-y1]-5-trifluoromethyl-1-1(3-fluorop

henyl) - 2- car boxam de;
20N 2- (Hy Léseﬂr%"t#x?ﬁ% gazo[ 1, 2-a] pyrid-7- y1] -5-trifluoronethyl-1-[(3-fluo

rophenyl) rret hyl]-1H pyrrol o[ 2, 3-b] pyri di ne- 2- carRgxam de;

N-(2- Met hyl i mi dazo[ 1, 2 -7 Ny1)-5-fluorq: 1- [ 3-fl uorophenyOret hyl ] - 1H
i ndol e-2- car boxam de; y py‘rgﬁzol of1, ri

m di n-6-yl)-5-fluoro-1-[( -f|NJOI’ vl ) t_hyll\] pl e- 25

2- car boxam de; XN

Rz, represents a hydrogen atom or a group C4-Cg-alkyl, phenyl or thienyl; the groups
C+-Ce-alkyl possibly being substituted with a hydroxy! or C;-Cg-alkoxy group;

15 in the form of the base or of an acid-addition salt, and also in the form of hydrate or
solvate.

11. Compound of formula (I) according to any one of Claims 1 to 8, characterized in
that
20 X4, Xy, X5 and X, represent, independently of each other, a group C-R;; or alternatively
X4, Xz and X5 represent a group C-R4; X, represents a nitrogen atom;
R4 is chosen from a hydrogen atom, a halogen atom or a group C4-Ce-fluoroalkyl;
nis equat to 1;



N[ 2- (Et hyl oxycar bonyl )i m dazo[ 1, 2- b] pyri dazi n- 6-y1] -5-fl uoro-1-[ (3-fl uoroph
enyl)- methyl]-1Hi ndol e- 2- car boxam de; _ _
N-[ (2- ( Et > 2909MHR68YY ) i mi dazo[ 1, 2-a] pyri d- 6-y1) - 5- f PGIIFR20(0%/60005%r ophen
yOret hyll- 1H i ndol e- 2- car boxam de;

30N- (2- Met hyl i m dazo[ 1, 2-a] pyri d-6-y1)-5-fluoro-1-[(3-fluorophenyl)nethyl]-
1H-i ndol e- 2- car boxam de;

N-([1,2, 4 ' - V66 - 5-f. -] - I rth 11-1H
N ol o 2. LSPEa dn sy Pk Bl ks RabpbaRS Y ot By
n, Y and \Waepreagntgehiomeaeniaiomhe general fornmula (1) according to Caimi,

i s react eds YdrbseRiLOBROURM RS ngkndprmula (111), 22 8z 6 5 3
7475(111) in s R e o A 77 and 78 are as defined in the

general formula (1) according to Claim1l: - when B represents an NH2 group
and D represents a | eaving group,zi/tb‘er)zm7 the presence of a copper salt
In catalytic anmount, a copper |ig&nd in%@at- ytic 10 anmount and a base, in
a solvent; or in the presence of gicat aP)Lti samount of a pal |l adi um
derivative, a catalytic amount of & adfsum | i gand and a base, in a

refl uxing sol vent;
in which

2y, Z,, Zz and Z, represent, independently of each other, a carbon atom or a nitrogen

atom;

Zs, Zs and Z7 represent, independently of each other, a nitrogen atom or a group C-Ry;
10 Zgrepresents a carbon atom;

two, at most, from among Zy, Z, Zs, Z4, Zs, Zs and Z; represent a nitrogen atom;

one from among Z4, Z», Z5 and Z,, corresponding to a carbon atom, being bonded to

the nitrogen atom of the amide or thioamide of formula (i);

Ra, represents a hydrogen atom or a group Cq-Cs-alkyl, C(O)O-C,-Cs-alkyl, phenyi or
15  thienyl; the groups C;-Cg-alkyl possibly being substituted with a hydroxyl or C-Cg-

alkoxy group;

in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

20  12. Compound of formula (l) according to Claim 1, chosen from:
N-(2,3-Dimethylimidazo{1,2-alpyrid-7-yi}-5-fluoro-1-[(3-flucrophenylymethyl]-1H-indole-
2-carboxamide;

~N-(2;3-Dimethylimidazo[ 1;2-a]pyrid-6-yl)-5-fuoro-1[(3-fluorophenylymethyl]-1H-indolg=

2-carboxamide;

25  N-[2«{Hydroxymethyl)imidazo[1,2-a}pyrid-6-yl]-5-fluoro-1-{(3-fluorophenyl)methyi}-1H-
indole-2-carboxamide;
N-(3-Methyl-2-phenylimidazo[1,2-a]pyrid-6-yl}-5-fluoro-1-[(3-flucrophenyl)methy!]-1 H-
indole~-2-carboxamide;
N-(2-Ethylimidazo[1,2-alpyrid-6-yt)-5-fluoro-1-{(3-flucrophenyl)methyl-1H-indole-2-

30 carboxamide;
N-{2-(Thien-2-ylimidazo[1,2-a]pyrid-6-yl}-5-fluoro-1-[(3-flucrophenyl)methyl]-1H-indole-
2-carboxamide; _ ‘
N-(2-tert-Butylimidazo[1,2-a]pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1H-indole-2-
carboxamide;

35  N-{2-Methoxymethylimidazo[1,2-a}pyrid-7-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-1H-



- when B represents a hydroxyl group and D represents an NH2 group, in the
presence of a coupling agent in a solvent; 15 - when B is a chlorine atom
and D repr&22089H128F2 group, in a sold8nt. 14. ProcPEI/FRROPH/ENBOSRg a
conpound of forrmula (1) according to any one of Clains 1 to 12, in which W
represents an oxygen atom and A represents a group: R2b R2b 20
characterized in that a conpound of general formula NN N (V) in which X1,
X2, X3, X4 N s defined in the general forrmula (I) according to
Claim1 anlad%%%ﬁg%%éﬁ ég a hydrogen atom is reacted with a conpound of
gener al f oMtEEydqrexymetinyiknidazal VR-aioicR>l]-Briluars- tH3 Ruppherndimeshydl-1Reavi ng
group and jRéhelBcaso@dgfiddred in the general fornmula (1) according to Caim

1. 15. Conpound of fornula (111a) (_111b3 (IIICE (111d), (11l1le) or (1110:
15 Br- NJ ~(2-Methyl-3-phenylimidazo[ 1,2 a]jpyrid-7-yl}-5-fluoro-1-[(3-fliorophény!)methylj-1H- _

S  indole-2-carboxamide;
N-[2-(Thien-2-yl)imidazo[1,2-a]pyrid-7-yl]-5-fluoro-1-[(3-fluorophenyl)methyl]- 1 H-indole-
2-carboxamide;
N-(2-Ethylimidazo[1,2-a]pyrid-7-yl)-5-fluoro-1-[{3-fluorophenyl)methyl-1H-indole-2-
carboxamide; '

10 N-(2-tert-Butylimidazo[1,2-a]pyrid-7-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1 H-indole-2-
carboxamide; _ :
N-(2,3-Dimethylimidazo[1 ,2-a}pyrid-7—yi)—5-triﬂuoromethyl-'! -[(3-fluorophenyl)methyi]-
1H-indole-2-carboxamide;
N-(2-Ethylimidazo[1,2-alpyrid-7-yl)-5-trifluoromethyi-1-{(3-fluorophenyl)methyl]-1 H-

15  pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(2,3-Dimethylimidazo[1,2-alpyrid-7-yl)-5-trifluoromethyl-1 -[(3—ﬂuoropheny|)methyi]—
1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
N-[2-(Hydroxymethyl)imidazo[1,2-alpyrid-7-yl]-5-triflucromethyl-1-[(3-fluorophenyl)-
methyl}-1H-indole-2-carboxamide;

20  N-[2-(Hydroxymethyl)imidazo[1,2-a]pyrid-7-yl]-5-trifluoromethyl-1-{(3-fluorophenyl)-
methyli}-1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(2-Methylimidazo[1,2-a}pyrid-7-yl}-5-fluoro-1-[(3-fluorophenyl)methyi]-1H-indole-2-
carboxamide;
N-(2-Methylpyrazolo[1,5-a}pyrimidin-6-yl)-5-fluoro-1-{(3-fluorophenyl)methyi]-1 H-indole-

2D 2-CarDOXAMIIE, e
N-[2-(Ethyloxycarbonyl)imidazo[1,2-b]pyridazin-6-yl}-5-fluoro-1-[(3-flucrophenyl)-
methyl}-1H-indole-2-carboxamide;
N-[(2-(Ethyloxycarbonyl)imidazo[1,2-alpyrid-6-yl)-5-fluoro-1-{(3-fluorophenyl)methyl]-

. 1H-indole-2-carboxamide;

30  N-(2-Methylimidazo[1,2-alpyrid-6-yi)-5-fluoro-1-[(3-fluorophenyl)methyl]-1H-indole-2-
carboxamide; '

- N-([1,2,4]Triazolo[1,5-a]pyrid-6-yl)-5-fluoro-1-{(3-flucrophenyl)methyl}-1H-indole-2-
carboxamide.

35  13. Process for preparing a compound of formula (I) according to any one of Claims 1

to 12, characterized in that a compound of general formuia (li)



(111d) /ON Brtc_NM N--17 (111e) 1C O- 16. Medi canent, characterized in
that it conprises a conmpound of fornula (1) according to any one of C ains
1 to 12, ANR0BGIANR2EPA salt of this cé&Spound with a POIRR2GEH00005S | Y
acceptable acid, or alternatively a hydrate or a solvate of the compound of
formula (1). 17. Pharmaceutical conposition, characterized in that it
conpri ses a conpound of fornula (1) according to any one of Cains 1 to 12,
or a pharmaceutically acceptable 2 9It, a hyggate or a solvate of this
conpound, and al so at | east onexgﬁgf CeNticatly acceptabl e excipient.
preparation of a nmedi canent for3$ eventing oR\treating pathol ogies in which
receptors of TRPV1 type are invol® Usewf a conpound of fornula (I)
according to any one of lainms 1 to 42, f che 5 preparation of a

medi cament for preventing or treating paipn, ﬂ flammati on, netabolic

di sorders, urological disorders, gﬁﬂgeco+ogical di sorders, gastrointestina
di sorders, respiratory disorders, psoriasis, pruritus, dermal, ocular or
mucous i r rih WaidhaOs X, DEI REH, Y2008V aflidd ddfined ¥Ciheg@abiBl foflBiEgs SkaitdRg %
cancers.

Claim 1,
is reacted with a compound of general formula (11},
2572,
D—C-A 2 ? z
’ . 'Z3 Z/N\Z 6
5 4 S ()

in which 2, Zy, Z5, Z4, Zs, Zs, Z7 and Zs are as defined in the general formula (1)

according to Claim 1:

- when B represents an NH, group and D represents a leaving group,

either in the presence of a copper salt in catalytic amount, a copper ligand in catalytic
10 amount and a base, in a solvent; or in the presence of a catalytic amount of a

palladium derivative, a catalytic amount of a palladium ligand and a base, in a refluxing

solvent;

- when B represenis a hydroxy! group and D represents an NH, group, in the presence

of a coupling agent in a solvent;

15 - when B is a chlorine atom and D represents an NH, group, in a solvent.

...14.. Process for.preparing. a.compound.of formula.{l).according to. any.- one - of Claims 4. e

to 12, in which W represents an oxygen atom and A represents a group:
=~ =N
Ron

20  characterized in that a compound of general formula (V)
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in which X;, X3, X3, X4, nand Y are as defined in the general formula (1) according to
Claim 1 and PG represents a hydrogen atom, -
is reacted with a compound of general formula (iV),

o X
S av)
Ry Rz

in which X represents a leaving group and Ry is as defined in the general formula (1)
according to Claim 1. '

15. Compound of formula (tlla), (lilb), (Itic), (1lid), (Ille) or (lif):

w;\q peve O

(i) (ic)

fas=iaeiness

(md) IEH (i1E)
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16. Medicament, characterized in that it comprises a compound of formula (1) according
to any one of Claims 1 to 12, or an addition salt of this compound with a
pharmaceutically acceptable acid, or afternat:vely a hydrate of a solvate of the

compound of formula (1).

17. Phammaceutical composition, characterized in that it comprises a compound of
formuta (1) according to any one of Claims 1 to 12, or a pharmaceutically acceptable
salt, a hydrate or a solvate of this compound, and also at least one pharmaceutlcally

acceptable excipient.

18. Use of a compound of formula (I} according to any one of Claims 1 to 12, for the
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preparation of a medicament for preventing or treating pathologies in which receptors
of TRPV1 type are involved.

19. Use of a compound of formula (I) according to any one of Claims 1 to 12, for the
preparation of a medicament for preventing or treating pain, inflammation, metabolic
diéorders, urological disorders, gynaecological disorders, gastrointestinal disorders,
respiratory disorders, psoriasis, pruritus, dermal, ocular or mucous irritations, herpes,

zona, multiple sclerosis, depression and cancers.




