N-(1-leteroaryl)-1-heteroaryl al kyl - 1Hi ndol e- 2- car boxa
m de derivatives, preparation and therapeutic use
t hereof The invention relates to conpounds derived

teroaryl)-1-heteroarylal kyl-1H PCT/FR2006/001782
Wéﬁ@md\ﬂ-%{hgar boxanm des which show in vitro and in vivo

@fétt&ggw Slt h(ﬁ%llo' W&I%yt QB P@&ﬁ té%ﬁ‘@o@tnn@%vét%svaarahon and
e I nvention concerns
theu:mrqubunuds’rwcrfespondl ng to the general formula (1)
bel ow. Anot her subject of the invention concerns
processes for preparing conpounds of general formul a
Thé lipventinot reiatess tbjcempowids: Heriviedy Bemi Hriheleireal nshetgecandalkyl-1H-
f r JRYA
il LSRR IR S BRNA R, DAL g fRE Rl on ebeptors of
TREWHouviR4) wpet he | nventi on correspond to the general
formula (1): in which Xi, X2, X3 and X4 represent,
i ndependently of each other, a hydrogen or hal ogen
A fastosubiect of tm;r@enmmqqncemc@'np@y soefinepponding to the general formula
(1) @' &75 cycl oal kyl - G - C3-al kyl ene, Cl1-C6-fl uoroal kyl
al koxyl, Ci- 06 fl uor oal koxyl, cyano, C(0) NR1R2
Anpihier eubJNRIORme iBenten conasatkyocesses for preparing compounds of general
form% )|)2 Cl- C6-al kyl , SO2NRI R2, NR3COR4, NR3SO02R5 or
ary group, the aryI bei ng optl onally substituted with
Another eubjactrcé teel byenianeennsedisdbe nise ob eacoTapPten chgangal formula

0 %) %a"?l e ﬁcﬁlegtélogg&%ﬁwé?%ﬁ IeCal conjpgg |t|fo P?Jor oal kyl ,

Cl- C6- aI koxyl Cl- C6-f | uoroal koxyl, nitro or cyano
i or nul a:
g GG UEHIASRLR SHBEA R gencafasiuel 101
2, 3 or 4; Arepresents a 5- to 7-nmenbered heterocycl e
conprising fromone to tgree heteroatons chosen from
0, S and Ny the carbon a6n(s) of bei ng optional ly
substituted with ofe e e-gr oupsNcMésen from a
hydrogen atom and a Cl N, C8- C7- cycl oal kyl
C3-C7-cycl oal kyl C1- C3-%& eng/ CLINC6-f | uoroal kyl ,
aryl, aryl-Cl-C6-abkyl enw, oxB or tHio group; the
nitrogen atom(s) of A bej ng op{hwnal Iy substituted
with R6 when the nitroge 4|sYa J acent ,t0 a carbon atom
substituted with an oxo group, or Wwwth/R7 in the other
in WAieRS; nhis equal to 1, 2 or 3; Yrepresents a

X12§%S{;§géﬁ%§@ te%se? dpggqﬁﬂlé t&ct)f:éa% R@og{e@ Q| kqj?gen atom or
C3'aC(7§1- -‘élk@ﬂ@d}rcﬁ&m@@i C&gb@a&d@dlkﬁl‘: le,édIHyjdnenéh Ce-fluoroalkyl,

QL oty o e PR yaep oS PR RO, AR ReyGaCo-thicalkyt,

Cé;o gid‘\L@saéIKW' -s@dg-c sfeg)kyf;lsc@pqamzylmmcom NR3802R5 or aryl

ar Yol h&legah kd gies-heiing ©pPC)- @,m&ldnm mbstaytiumgl (W—C;halkylene

one or nore substituents c % Ealo en

C1 Cebeluripalkyes Ep-alhrdlo i 1'“0@? "é’ﬂ'c@} P 8RF¥EP 95’”'3@3
wal W&r@%ts Qius@@‘bfdy@w@ﬂhﬂfwforrﬁﬂla% al koxyl,

Cl1- fl uoroal koxyl, nitro or cyano group; R and R2

represent, |ndependently of Teach other, a hydr ogen

atom or a Cl-C6-al kyl, cl oal kyI
C3- C7-cycl oal kyl -Cl1-Cra | eng¢, mryl - Cl- C6-al kyl ene or
aryl group; or Rl and 0 er form wth the

nitrogen atomthat bear t2§n1 an azetidinyl,
pyrrolidinyl, piperidyl, pi nyl, norpholinyl,
th|o |pera2|nyl group,
| MGRLPShL oo LR T2 Bl o wpper ozt 1Y
A Cl {memrkg/la F34cC72-mpoibesgdk fHeterocycle comprising from one to three
C3- C7-cycl oal kyl - C1- C3- al kyl ene, aryl - Cl- C6- al kyl ene
or aryl group; R3 and R4 represent, independently of
each other, a hydrogen atomor a Cl-C6-al kyl,
aryl G - Co6-al kyl ene or aryl group; RSrepresents a

ar grQL@l tl’&a%(' R?lp%r?@tlmo%larsypstﬁpggp\,y“q ﬂ%e 8F WOF%RHE)%UH'&%”IS OOy



- the nitrogen aton(s) of the heterocycle A or of the
heterocycle Y may be in oxidized form (N-oxide). In:
the context of the invention, exanples of groups W
be nmentioned includg indolyl, isoind@ctisr2006/001782
WCH:@& Oqﬁ%/ﬁfl I Soi ndoI i nyl, bengof uryl,
dr obenz fur phenyl ,
dIH Gro6HEN: cﬁle E)r g’ﬁ@%%@h@oxazol yl, _
d| mgdearbem ztoragp|af rfy Ibeings oftemathf @Hwtltuted with one or more groups
droi sobenz -Croycloalkyl, Co-Cr-cycloalkyl
ﬁ?ﬁfﬁﬂﬁé’ﬂ}?ﬁ%&g%‘)( }orrPSﬁ‘&é fzaﬁlwf Ca-Cr- ycoa y z-L7-Cycloalky

I ndazgd berizot Ri azo
i sob@gatb@femaz@ gi-fluatodiiedr arys a%@z&mﬂme@ey@xo Of ’fth group;

bepzot.ri azol |n
¢ PRSI Mo i < e ap s ORI K B hen p micogen s
t ehdjatyrd toiasebdmatoyd suu:mmzed(azthrgn oxo group, or with Ry in the other
di hydr obenzoxazi nyl, benzot hi azi nyl,
diﬁ%ﬁ?obenzothiazinyl, ci nnol i nyl, quinazolinyl,
n di ByduaiguiinaseBj nyl , tetrahydroqui nazolinyl,
gui noxal di_hydr [
Y ol e e SRR BB v gnp on mors efoups chosen from

| hehabbwrﬂmh‘t Feida zi IﬁﬁI-Ca—alkyl Cs- Cy—‘CyCIOalkYI Cs-Cq- cycloalkyl -C-Csa-

:?é@lab’ &b?ﬂnﬁ}dg?eap F%r%»‘i trra Sfydaﬂ {:gbﬁﬁ@&bﬁ[}(bxﬁ cyano,
4D¢®)m1é€@|mtyd> N%ﬂzaChSZétmmilethSiﬁeiS[(@) C1 cﬁ-a kyl, -8(0)»-C4-Ce-alkyl,

Spaﬁsﬁ?%g\!&bg{%] W%?f hﬁbgz%ég# gc},leJik rl%rLeJ 9?‘9%@?&%' Y aryl and

c ottRoanyHE, -Gf-atiglene ddeungwmnaﬂy( $L)bstwéad e 058 tS]re'B@@ %Ipstftuen’fs

th Coam
NG Sy IR Sl B nsiai -
e plkgleaaitC,-CatiepemibrE+Ge-atkonhch- @a-moallﬁwy A gE FYJ1e group;

R dndcgeg?q%é?e M 8k e%@ﬁw & @a{ﬂ prl%}‘ ng h?%r%%n Qkorf or a C1 Ce-alkyl,

gr U’ roup
a Cl,%yélbal@ylo@l;—l@y—lcy@oajkm-c1f@ra[@t%nqg|ayl—5)1 -Ce-a ylene or aryl group;

¥ (r)lp{:r{%lf%r ? ﬁ ﬁétpgrr KA w nt‘irB?‘erFﬁﬁﬂ'PﬂH@lgﬁeé’rE tﬂ@rﬁeérﬁbzetldinyl

are su j ects nventi on,
semmdmyhgrpmqmdwf azemimilin dvorpdaliyst éhl@fﬂofn’ﬁ@“@tbrrﬁﬂmfaémyl or

];f rhg‘ﬁl‘éhl%%{aﬁ é1|yr g?é%ﬁygﬁ gl%%p)i)désrgpgﬁﬁw subditREE WY b¥ Cs—alkyl

en’ or or ex an‘p
a fdgw,}rdyn[ealayiom -Corcydoality-Co-Cal-dbilengy @UbCrﬁmalkdi@éﬁﬁlr gryhgroup;

t erts but f -
s P BB B o RO Pl FRORR o
belmg’,‘ﬁakydmwmadyllgmmhe gener aI for mula (1), for
LBy dL T ds of
RegendPESHTER A& O are Ry R G CPonls ©
Rsl NVeapresents a hw:lnogeln stobyoroaf:-6%- aﬂ@h}ﬁ'@@?@d@dhﬂl Sy-Sr-gycloalkyl-

the compgunds for. w -t ogen
at ot AN B 5\0\4&%0%%5%’?% gegte%?"'ér“%@nﬁ AG#‘;" that

RSB bbb, CATREUECAKBRe . B aill-Q ), CsCr

%cyélommaebstajkylm ~(Q)F, og@ﬁCaflmmaIkﬁ Cp(@sh t i Garlr- qyciozlkyi -C(O)-,

d w
.qu@p ﬂyqryl 2 C%?ﬂ@rﬁ % a!uI‘ %)'IZS%{-‘ h¥droalkyl-S(0)-,
bermcmyhty@l@b&m O)eh hmmhwnlnekwr@ﬁ@eaWen@s@bxazaﬂ yaryl-Ci-Ce-

d|h dr obe xazol i sobenzofuryl,
di Wﬁ}e@?s%égh%f“iﬂ?%ub'benzi m dazol yI ,
di hydr oben2| m dazol yl, indolyl, indazolyl,
nzothla ot\hi azol yl ,
]”gf%%?%q H88% %%e&eﬁﬁggz}%\n% by benzotriazol yl, quinolyl,
- tisé byitlr atpui(s)odfithe hdatetacad:lg d\rqrqxﬁ mﬂﬂlqﬁq;rocycge)tq rOAYNRS iyl|o><|d|zed form

h oqui nol yl
(Sﬂgp¥g%9%ioisoquinolyl,benzoxazinyl,dihydrobenzoxazinyl
, benzot hi azi nyl, - ‘

di hydr obenzot hi azi nyl , ci nnol i nyl , qui nazol i nyl , dlhydroq
ui nazol i nyl, tetrahydroqui nazolinyl, qU|noxaI|nyI
di hydr oqui noxal i nyl, tgtyahydroqyinoxallnyl

RTar eeprubints Eshyrfrogdre aiony entd 6 Coliyb LG4 Br- ot cycloalkyl-”'



Wis chosen from benzi ni dazol -5-y1 and indol-5-yl
~groups; and/or the carbon aton(s) of A being
optionally substituted with one or nore Cl-C6-al kyl

uRs 14ﬁor exanpl e a nethyl4 and/or the nitrQgamERr2006/001782
chidbn'?? of A being optionally substituted with R7, R7

- @%% | AQr W hne heler&yaigP endy b idized
th%%?{] %&%f%e?%feﬁg@éyé sAg:gr theefourrct%g subgrag,upe, lnaOXI =
forradMemxide).subgr oup of conpounds consists of the
conmpounds for which: Wrepresents a fused bicyclic
group of formula: 1 2 A 3 4 bonded to the nitrogen
In theoranidxh opdhe ivemtion2 examples o @raypssWeihas Eﬂ@ymeomen“oned include
' b tip adinl bberotuM| ¥enzothiophenyi
B HTA07 3 iy et P60k st froyopnen.
dihgdrobenzotienhesy!, of merizoxarphbpt | sinirapeszp@zring ed wopﬁnzofurv'
dihgﬁ}glsgﬁer{%fﬁéc%e%@@ly g&lﬁ’}b@@berfz%ld%m|m°da§ol!7'3tﬁé)ﬁhothlazolyl

| uor oal kyl grou for exanpl e
isobenzotHidag, omyﬁpqlscgqeomthiamylmbmz@tr@a@lw?| qgﬂ@ﬁk@sd'hv@fmumolyl

tetr%ﬁ?dmg lf X%c&ﬁo@?yk l‘g@lrms%ﬁgmglﬁ/P %ﬁahﬁ?&%&{uﬁ&iﬁ benzoxazinyl,

ptional [y su ituted
dlhwirpherrz@xammﬁ tmzﬁtl'llarzﬁyén ﬁgfydmﬂﬁeﬁ%@hfﬁz'ﬂﬂ aciearlpygh avparoliny,

dlhﬁcﬂgaﬁlhéighﬁ Wi tt@traﬁyo‘?&%g%z%hmﬂ R6 qru%&ﬂ?r@m i nG]h@droqumoxalmyi

rogen a om or group for exanp
tetrﬁ’eymwwn@rahwl,t h Hrthalaziode of geroea@e@zmm ré?ifaéﬂé’%rﬁph“t‘?@[azmy'

tet%%%g@lz@}]ﬁélpkr@ oup ’tetﬁﬂyd@béﬂﬂb]%z@plﬁﬁt hyl teterﬁyc@obenz[d]azepmyl

_ kyl ene grou or exanpl e
tetrawdrglpqer@pwh’réﬂ ?1ep")é(hnn( )teFWd&h?ﬁéQ[ﬁﬁ§4l9faZ§B'ﬁ¥[r al tetrahydro-
[t pinivgBlipsOn,  an
be'iz%tﬂvhﬂ%&%ﬁrngﬂ%t&Faggﬁ%gﬁﬁ%gﬁgo%l st g ngfg?t h% compounds
- for which: nis equal to 1 or 2. Anong the conpounds
Am%ﬁ 95D b@AboliseH %er{elrél bdlla 3 ehstubk etbRcRf oft A€ invention, a first
ention, a nint ﬁroup of conpounds consists of
Suttgﬁ@JR:@frmmmdBdﬁf emsigii effihe omeHNEs doftwhie:het er oar yl
X1,f>@rX§ ZOPFés@W 'ir%lébend%’htl#r Bt &aaQidr, a ﬂydroger;] or halogen atom, for

hzi m dazol'yl, a thiazolyl or a quinol
examl@raoﬁmqnneb@tpn‘g ot Cottataliyl STRYS: TarUPRIR EhiSpiuty group, or a
i @f‘ék S rofrRtdl kddupgr oup, for
C Eorﬂgor%ﬁglpqie&é:? amlgl%%gggry W é Cg al kyl ene, for
exarrpl e benzyl; RlL and R2 together formng, with the

Anﬁn%rtﬁ’é)@ﬂ'g&%@%tohgéné}g%ﬁnﬁlg?!mha@ aré@fﬂ?&% btk iVeRtih, a second

eneral formula (1) that are
sulmu@yna@‘mmbunwecowséwﬁbﬁcorap@téwslﬁowb@h oup of

X1,58 “?Oéﬂbdﬁ I%EH%EH’E %d%?eﬁcfé%tl{f SRR iSer! §hyc‘!\‘8§g§r‘i‘or Nalogen atom, for

Frépresents et eroa hosen tfromp
exanyple ra diupyne apyn.agr @yIC1 Cmﬂlhya@ffpwylfor .ewaraa%oﬁyhembutvl group, a

c, '?ﬁ?lébmaﬂélzc%yé o

ti.nol J'sodquinolyl’ utnoxal.inyl  groups, the’

belhgtae de&'rqd in s weo@itfwm uy farepample. digefiiiamian grovp.
nore groups chosen froma Cl-C6-al kyl group, for
exanple a nethyl, a G -C6-fluoroal kyl group, for
Arremgrtm eompounds| cpj@ama[ Hgrmulg g hat @re subjects of the invention, a third

U, SR L ARR NP co b BRI e, Denzy! . or
; her m ng, the nitrogen
X, stadinertthart a b;sdmgertabm a nor pholinyl group. Anong the

conpounds of general formula (1) that are subjects of

the invention, an el eventh subgroup of conpounds
Anmgshe;bsmpcburtdbe)f (ganprtaumﬂmufao(ll) thiai ark: subjectspefdbe vention, a fOUFth

benzi d ni trogen
SUbaﬁr%Lfﬂé? %Pﬁ%s %Q Sg?fgﬁ%‘;i?ﬁéeu ng op I?{E)hnal Iy
W Eapbesentsafeslecablcyt&lblgmqb éoffortrhida:general formula (1); Y
represents a pyridyl group optionally substituted as
~defined in the general formula (I). Anobng the
conpounds of general formula (1) that are subjects of
the invention, a twelfth subgroup of conpounds
consi sts of the conpounds for which: X1, X2, X3 and X4
represent, independently of each other, a hydrogen or

bf/dmetﬁ\r 'Q?&RJ ¥t a QFGUDYN& Ra, R1 and Rz



the nitrogen aton(s) of A being optionally substituted

wth R6 when the nitrogen is adjacent to a carbon atom

substituted with an oxo group, R6 representing a
W@y@e&g@matom or a Cl-C6-al kyl group, for examahe@006/001782

thyl; or wwth R7 in the other cases, R7 representing

a 01 CG al kyl group, for ex.rarrple a nethyl, or a

C3- C7-cycl oal kyl - O - Caabkylene group, for exanple a

cycl opropyl met hyl; and/ o al to 1 or 2; and/or

Y represents a heter oary rom pyridyl,

pyrimdinyl, pyrazinyl, 3p zinyl, imdazolyl,

benzi m dazol yl, benzothi azq@ yl, thi azol yl, furyl,

qui nol yl, i soquinolyl and quinoxalinyl groups, the
bodt@ﬂeoﬂ&wirogmqtgnom pmtajnlsw gubst4tuted with one or

ancgg\érjrff)l éo%l rﬁggrﬁ&sn oig‘.y d?q]1 tso:n%lobyi Qen(%ﬂrrylf S{hydrobenzofuryl

ber@@amq:lhem tr dihydmbemﬂnwaheg}lybup beamxazolyl dlhydrobenzoxazolmyi

B o RHAEPEGREN Dol SRR AR Bagthes i, o

indataiyh tﬁmﬂzoﬂneaolsl t reebenza)thmzqhholdlhw!rmgrb@upothmwg bmotrlazoiyl

quﬁn‘poun SFF%W ol trﬁ: %‘ﬂ’%@%rﬁalﬂ%g rgne}éoo?ﬁn%ﬁ”;bj Sﬁgé’ro%%qumolyl

tetrebycﬂmsb@ummylt he dmmmxaznhylfor difydriebendbxazinlyl X4 edehzothiazinyl,
ese a hydrog t: X2 a e such ;

dthgcfrg{y pr esen nﬁ% lggﬂydr oge ﬁgm%@ iR or eas d{h&@toqg‘m%zolfnyl,

tetrahjrc&oqmeqmoem&nt sqmn@radmxd chdégdrobuionxainglal odrirahadompinoxalinyl,

oI obbUBEATE, O e, H R o
tetrahaﬁplb@z{ac]aﬁzelpfﬂyudBUalatdngbergfcﬂmqepingk tamtmlJ'OMch[hW Riiazepinyl,

tetr%ﬁ%ﬂglf%zgfjeiﬁ ﬁicﬁ%zelp{h% h ete@%ﬂﬁ&r%ﬁ]}gw l4io>&%e\éplré§l ? o tetrahyd ro-

berzofhld 4] thiagepioy guxﬁurfsor mula: 1 2 [IA.3 4 bonded to the

L OERS PSBREL LR, 2ufld ATl O Rt o

deftneﬂnmmecgeoqmlfwdnyla (Br oups; the carbon atons of A being
optionally substituted with one or nore Cl-C6-al kyl
groups, for exanple nethyl; and/or the nitrogen
Amahgitesgorafouhdbef the fopth sutmirdyp, suiftbtsubgnoep oferhp®inds Rpnsists of
esenting,a Cl-C6- al kyl group, for exanple nethyl;
the ﬁ:ﬁ'gpo CLIP# ?’8 tl] Y represents a heteroaryl, for
Wrepmsphts asfupad bidydlic gpoupa ifaryiula: benzot hi azol yl
qui nol yl', isoquinolyl or qu1i noxal i nyl group; the
heteroaryl bei ng opti onall substituted with one or
nore 01- C6-al kyl groups, : pl e a methyl, or NR
R2, Rl and R2 toget her 13 h the nitrogen atom
that bears them a norphRoN grgup. The conpounds
for which X1, X2, X3, X4, W n and Y are all_as

defined in the above subgrc‘fups of conpounds form a

borfo%rtéms!ﬂo%%ﬁbe%m% pdditidnBa, copbext of the pr esent
i nvention | owi ng neani ngs_app in

andy¥ igighesenriep bargimidarelykand inegly| @éotfnsoﬂﬁ/dif’ft 'a

the%’f%‘ét@ﬁ&@ "3 ﬁfb’%iurfg SAPEIR St Mt WAtHShd dSrOrﬁbﬂe ¢ oCZalkyl groups,
carbon atons, for "exanple Cl-C3 is a carbon-based

for gkampletMalieYlii@/@ont ain from 1 to 3 carbon atons; an

the%ffé/%en ﬁoﬁ"(’é}lﬁfﬂ Bé’in |dpﬂ8@élly°§ub5’t" taia At Rl '@h@bie@.entmg a Cy-Ce-
grou | es be nenti oned i ncl ude net hyl,

alk g tIRgup, f%reésfa&ﬂp‘em%tb]ﬂropyl butyl, isobutyl, tert-butyl,
pentyl, etc. groups; an alkylene: a saturated, Ii n'ear

or branched di val ent al kyl group, for exarrgl e a C1-3-
Amgng jiecprmpaundp of 815 EthesHOgraUn, Privdh SEPIrBYRACFRIBPOUNdS consists of

the‘iﬂoﬁﬁ‘)‘o@ﬂ&sfﬁﬁﬁvﬁeﬂ based chain of 1 to 3 carbon atons,
exanpl'e a net hyl ene, ethylene, 1- nethylethylene or
propylene a cycloal kyl: a cyclic carbon-based group.
Exanpl es that may be nentioned include cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, etc. groups; a
fluoroal kyl : an al kyl group of which one or nore



WD 2007/ 01014410PCT/ FR2006/ 001782 Schene 1 B =
Cl- C6- al koxy ACH2) Thp I (111) According to schene
1, the conpounds of general fornula (1V) may be.

wObl@ne¢spy reacting a conpoynd of general fOI‘}b‘@tf@Rz()O@/O()l*]gz
(? (?Mlnn whi ch X1, X2, X3 and X4 are as defined in the

W %etfh%rsénll frBl‘PN@ﬁEi%lééz)ol 35%1%1 158&r5ﬁ§[9d?6§psaar%op6 al koxy

group, Wt npoun general” formul a ( Illz:
thengeroen artom{a) @f Pab@ﬂaﬁptﬂ?lffalﬂh é@bstlwt@wt@ EAR PRMOFD MQS@”W' groups, " -

nts a |l eavin roup or a h dr oxyl
for(ekgwg(édarﬁgﬂ{cﬁ%@f%? g g p y y

rou rTEounds of general fornula (I are

thecoitrpeer atm(p) alvAibeisl etionalpr epstisdedayito Rdi ‘ﬁgrqpéesentmg a Ci-Ce-
pols scribed in the literature (for

alk&@ﬁﬁ;ﬁ%r a teI %@nt hesis 1985, 2, 186; T.M

VVIllanB J. Nbd Chem 1993,  36(9), 1291; JP

linl IR CARPAMR Tl stbgfRb ™ Bompounds
AH%Q@ #1% Zgrﬁé@nr?gdé@ﬁ%h tu at n7s equaSe to 1, % b andp :
conisie gpthesompsundy ieawhigh: gr oup such as a chiori ne
idhenmgacti on may be performed

Wpér?%%]é(g]%pgguglgggygcaéﬁ@age su%ﬁ as sodi um hydri de or

pot assi um car bonate, in a pblar solvent such as

di met hyl f or mam de, di metay x( de or acetone (n

1:- Kolasa T., Bioorg. Mdg 997, 5 (3) 507, n

2: Abranovitch R, Synt 1995, 25(1), 1).

When t he compound of gemeral formula (I11) is defined

such that n is equal to 1, b or 3 and GP represents a

' o f general formula (1V)
bowévf%@{e gﬁamw g8§ﬁ8ﬁ%‘§'§h§ conmpound of gener al _
andl O iutkeseh Iﬁ)om/\berlzurademmoluddybbeg@ﬂeamlylfwmmylate(rahyqroqwnolyl

phosphi ne, for instance
an? Eeé%gﬁgﬁgfﬁ? %I %Iédlgrnd a reagent such as diethyl
theagapbore atobds)ydfa eing optixinatly substituted with veatr gweh Cafe-alkyl groups,

dICh| r et. of-ur t u
forsyRonBer 2. Mg 8 45N CCrahath GHI or example 2
triffuorcmatiy! (grc)up, Qs{(hmyclobtkyli meupsoyorr@@mnimg caclcmpﬁunrdom groups,
0 neral fornmula (1V), as obtained above, with an am de

Pt he conpound of general formula (V), in which Wis

theaaltldngén retdmis) afhé topinge pgatiorfatly rawbatitgiey, with Ry waén dixe mgfrogen is

o3B30l PPy M O, 3845 Sy, BERRHR B

atood ot ra @eﬂasalliql graupi fom exantples aamietigl cofwitpeReimihef otheulicases, Ry

oA o et oo 365 Splsr B8, ke, G o oy @Rim-oCo
alkgloapraup, un eaamble axgyicpepyimethyled via a coupl i ng

reaction, catalysed with a netal such as pall adi um
performed on the correspondi ng conpounds of general

Anfapig it aempbynds(df kpnemtfotrhivia,(1)itmatwng shbjetds oXihe i&ntion, aneighth

sugPoHR RO B el SO RS e T he © °
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morpholinyl group.

Among the compounds of general formula (I) that are subjects of the invention, a tenth
subgroup of compounds consists of the compounds for which:

Y. represents a heteroary! chosen from pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
imidazolyl, benzimidazolyl, benzothiazolyl, thiazolyl, furyl, quinolyl, isoquinolyl and
quinoxalinyl groups, the heteroaryl being optionally substituted with one or more groups
chosen from a C;-Ce-alkyl group, for example a methyl, a C;-Ce-fluoroalkyl group, for
'example a trifluoromethyl group, an aryl-C,-Ce-alkylene group, for example a benzyl, or
NR;R.; R, and R, together forming, with the nitrogen atom that bears them, a morpholiny!

group.

Among the compounds of géneral formula (1) that are subjects of the invention, an
-eleventh subgroup of compounds consists of the compounds for which:

W represents a benzimidazolyl group, the carbon and/or nitrogen atom(s) of the said
group W being optionally substituted as defined in the general formula ;

Y represents a pyridyl group optionally substituted as defined in the general formula (1).

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

subgroup of compounds consists of the compounds for which:

X4, X», X3 and X, represent, independently of each other, a hydrogen or halogen atom, for
example a fluorine atom, or a C-Cg-alkyl group, for example a tert-butyl group, a
-C4-Ce-fluoroalkyl group, for example a trifluoromethyl group, or NRiRz, Ry and R;
being as defined in the general formula (1), for example a dimethylamine group;

W represents a fused bicyclic group of formula:

1
2 TN

4

bonded to the nitrogen atom via positions 2 or 3; and W is chosen from
benzimidazolyl, indolyl, benzothiazolyl, quinolyl, tetrahydroguinolyl and benzoxazinyl
groups;

the carbon atom(s) of A being optionally substituted with one or more C;-Ce-alkyl
groups, for exampie methyl or isopropyl, C,-Cs-fluoroalkyl groups, for example a
trifluoromethyl group, Cs-Cr-cycloalkyl groups, for example cyclopropyl, or oxo groups;



H,
F

, H1 2-methyl pyrid-3-y1 Cet [MHr = 313 IV, H,
1-N-benzylim dazol -2-y1 Ot 84 - 85 IVE, H,
2-pyrrolidinopyrid-3-yl Cet [M-1]+ = 368 |V
2-
1-

LI

H

H

= H
wc{}rooi/onﬂm benzot hi azol -2-y1 OBt [M]+ = %@&/#R\éb@é/oowsz
} | met hyl benzi m dazol -2-y1 Ot 198 - 19

1
H1
%V@,H, F, H H 2 4-nethylthiazol-5-y1 OEt [ M :333
H F, H H1 quinol-2-yl

the nitrogen atom(s) of A being optionally substituted with Rs when the nltrogen is
adjacent to a carbon atom substituted with an oxo group, Re representing a hydrogen
atom or a C;-Ce-alkyl group, for example a methyl; or with R; in the other cases, R,
representing a C;-Cs-alkyl group, for exampie a methyl, or a CS—CT-cyCIQaIkyi-C1-C3—
alkylene group, for example a cyclopropylmethyl; and/or

n is equal to 1 or 2; and/or .

Y represents a heteroaryl, chosen from pyridyl, pyrimidiny!; pyrazinyl, pyridazinyl,
imidazolyl, benzimidazolyl, benzothiazolyl, thiazolyl, furyl, quinolyl, isoquinolyl and
guinoxalinyl groups, the heteroaryl being optionally substituted with one or more
groups chosen from a C4-Ce-alkyl group, for example a methyl, a C4-Ce-fluoroalkyl
group, for example a trifluoromethyl group-, an aryl-C,-Cs-alkylene group, for example
a benzyl, or NR{R;; R and R; together forming, with the nitrogen atom that bears

them, a morpholinyl group.

Among the compounds of general formula (1) that are subjects of the invention, a

thirteenth subgroup of compounds consists of the compounds for which:

X, and X4 each represent a hydrogen atom;

X, and X; are such that one of the two represents a hydrogen atom whereas the other
répresents a group chosen from a halogen atom, for example a fluorine atom, or a
C4-Ce-alkyl group, for example a tert-butyl group, Ci-Ce-fluoroalkyl, for example a
trifiuoromethyl group, or NR{R;, R; and R, being as defined in the general formula (1),
for example a dimethylamine group;

W represents a fused bicyclic group of formula:

/Yﬁ

AN S

74

4

bonded to the nitrogen atom via positions 2 or 3; and W is chosen from
benzimidazolyl, benzothiazolyl, quinolyl, tetrahydroquinolyl groups;

the carbon atoms of A being optionally substituted with one or more C-Ce-alkyl
groups, for example methyl; and/or

the nitrogen atom(s) of A being optionally substituted with R;, R; representing a C1-Ce-
alkyl group, for example methyl;

nis equal to 1



OEt 105 - 106 No. X.,, X2, X3, X4 o YBmp. (O
1Vi3 H, F, H H 1 qui noxalln 2-yl Ot [WMH* = 350 1Vi4
H F, H H1pyrazin-2-yl Ot [MH{* = 300 1V15 H F,

wdhottdiodzaret hyl pyrid-2-yl Ofg [MH * = 313 |V%Il'tT/ER2dd6/001782
H 1 isoquinol-1-yl OBt 125 - 126 IVI7 H, F, H H 1

y fedtBldid RY héfdrcdi 1 1§ Example a pyridyt, pyrazinyl, benzothiazolyl, quinolyl,
isoquinolyl or quinoxalinyl group; the heteroaryl being optionally substituted with one or
more C4-Cs-alkyl groups, for example a methyl, or NR4R; Ry and R; together forming,
with the nitrogen atom that bears them, a marpholiny! group.

The compounds for which X, Xz, Xz, X4, W, nand Y are all as defined in the above

subgroups of compounds form a fourteenth subgroup.

In the context of the present invenﬁdn, the following meanings apply: _

- C¢C; in which t and z may take the values from 1 to 7: a carbon-based chain possibly
containing from t to z carbon atoms, for example C4-Cs is a carbon-based chain that
may cbntain from 1 to 3 carbon atoms;

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

- an alkylene: a saturated, linear or branched divalent alky] group, for example a C;.s-
alkylene group represents a linear or branched divalent carbon-based chain of 1 to
3 carbon atoms, for example a methylene, ethylene, 1-methylethylene or propylene;

- a cycloalkyl: a cyclic carbon-based group. Examples that may be mentioned include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. groups;

- a fluoroalkyl: an alkyl group of which one or more hydrogen atoms have been
replaced with a fluorine atom;

- an alkoxy: a radical -O-alky! in which the alky! group is as defined above;

- a fluoroalkoxy: an alkoxy group of which one or more hydrogen atoms have been
repléced with a flucrine atom;

- a thioalkyi: a radical -S-alkyl in which the alkyt gfoup is as defined above;

- an_aryl: a cyclic aromatic group containing between 6 and 10 carbon atoms.

Exampies of anyl groups that may be mentioned include phenyl and h'aﬁhth/[gl‘dups';' e i s

- a heteroaryl: a 5- to 10-membered aromatic cyclic group containing from 1 to 4
heteroatoms chosen from O, S and N. Examples that may be mentioned include
imidazolyl, thiazolyl, oxazolyl, furyl, thiophenyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, benzofuryl, benzothiophenyl, benzoxazolyl,
benzimidazolyl, indazolyl, benzothiazolyl, isobenzothiazolyl, benzotriazolyl, quinolyl,
isoguinolyl and quinoxalinyl groups; '

- a heierocyclé: a saturated, partially unsaturated or aromatic 5- to 7-membered cyclic
group comprising from one to three hetercatoms chosen from O, S and N;

- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;
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5-met hyl pyrid-2-y1 Ot [ MH *
di n? hyl pyrazin-2-y1' P&EPRzoosmonsz
6- met hyl pyr azi n- 2- y CEt
1 6-nethyl pyridazin-3-yl

.- "thlo” means “=5",

The compounds of formula (i) may comprise one or more asymmetric carbon atoms.
They may thus exist in the form of enantiomers or diastereocisomers. These enantiomers
and diasterecisomers, and also mixtures thereof, including racemic mixtures, form part of

the invention.

The compounds of formula (i) may exist in the form of bases or of acid-addition salts.
Such addition salts form part.of the invention.

These salis are advantageously prepared with pharmaceutically acceptable acids, but the
salts of other acids that are uéeful, for example, for purifying or isolating the compounds

of formuia (}) also form part of the invention.

The compounds of general formula (1) may be in the form of hydrates or solvates, i.e. in
the form of associations or combinations with one or more water molecules or with a

solvent. Such hydrates and solvates also form part of the invention.

in the {ext heréinbelow, the term “leaving group” means a group that can be readily
cleaved from a molecule by breaking a heterolytic bond, with loss of an electron pair. This
group may thus be readily replaced with another group, for example during a substitution
reaction. Such leaving groups are, for example, halogens or an activated hydroxyl group
such as a methanesulfonate, benzenesulfonate, p-toluenesulfonate, triflate, acetate, etc.
Examples of leaving groups and references for preparing them are given in “Advances in
Organic Chemistry”, J. March, 5" Edition, Wiley Interscience, 2001.

In accordance with the invention, the compounds. of aenera! formula (1) may be Dreoared

maccording the process illustrated in scheme 1 below.
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N (V)
X3 I\I\ O
X4 Y/()n
H
/N\
W~ TH
(V)
x1
X, N H—w
)
X; N ©
X, /( n

| According to scheme 1, the compounds of general formula (IV) may be obtained
by reacting a compound of general formula (1) in which X, Xz, X5 and X, are as
defined in the general formula (1) and B represents a C-Cg-alkoxy group, with a
compound of general formula (Ill}, in which Y and n are as defined in the general
formula () and GP represents a leaving group or a hydroxyl group.

The compounds of general formula (ll} are commercially available or prepared accarding
to numerous processes described in the literature (for example D. Knittel Synthesis 1885,
2, 186; T.M. Williams J. Med. Chem. 1993, 36 (9), 1291, JP 2001151771A2).
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wcPadBiohd zﬁyr' d-2-yl OBt [ML-1;+ = 351 1V36 H, mcirkrAdodoo17s2
pyri md yl OBt [M\* = 300 *The product |V21 was

obtained in the formof a m xture of 3 isoners used,
wi t hout further purification, in the rest of
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ancf’"c csf r%;ﬁgﬁﬁﬁé"ta' RAviRY drENi P BBEH QE aP Biiorifs, Ostdire 8:4|od91'é atom, the

(see experinental section The NMWR data f
reagmrem%fdb@owqmma@ iafther appeenceatie ap??e‘"@eﬁ‘f@da%eﬁosw hydride or

pot %%Fbo'@q) :rﬂ#g&l%&l@@%@&h a@dlﬁfé@r@forrﬂarﬁldétdlrr@h'l)ﬁ sulfoxide or

acetoney (1 Kejasad. 4@0(%9 "@HS Che%ﬂé%é Aisa? 1 faderaiiovicn R,

Syﬁt%f%)ﬂgﬁ 16@9@5 ]f) 38 (t, 3H); 2.6 (s, 3H); 4.32 (q,

(s, 76.39 (d, 1H); 7.05(m 2H); 7.35

(m 4H) . Con'pound T\fj 1H NI\/R(CDCIS) (pprr) 1 54 (t,

Wi‘@pxtbe ig%%ouqd gﬁg%qﬁrallfpﬁmu!q (Iél snﬁief@%i s%gh Heat i GSH?[ to1,20r3
and GP (*é’preéér&s a P@)@r ﬁbu Vae cdrbdivids (dNE@eR6 forntula (1V) may be
obt%@qp%) reae;nrggtth? A4 %?gégfraﬁggrmﬁ% @?J}@@ %{[Q\poltﬁbdggf general
forBu22(I(sjn td pBaséEce( abida pRedphine, for instance friphenylphosphine and a
reagent such as diethyl azodicarboxylate in solution in a solvent such as dichloromethane
or tetrahydrofuran (O. Mitsunobu, Synthesis, 1981, 1-28).

The compound of general formula (1) is then obtained by reacting a compound of general
formula (IV), as obtfained above, with an amide of the compound of general formula (V),
in which W is as defined in the general formula (1), in a refluxing solvent such as toluene.
The amide of the compound of general formula (V) is prepared via the prior action of
trimethylaluminium on the amines of general formula (V).

The compounds of general formulae (1), (i) and (IV), in which Xi, Xz X and/or X,
represent a cyano group or an aryl, may be obfained via a coupling reaction, catalysed
with a metal such as palladium, performed -on the corresponding compounds of general
formulae (1), (II) and (IV), in which X4, Xz, X5 and/or X, represents a leaving group, for
example a bromine, according to methods described in the literature or known to those
skilled in the art.

“The compounds of general formuiae (1), (1) and (VY. i Which X;. X, Xe andfor X,

represent a group C(O)NR;R;, may be obtained from the corresponding compounds of
general formulae (1), (I} and (IV), in which X;, Xz, X5 andfor X, represent a cyano group,

according to methods described in the literature or known to those skilled in the art.

The compounds of general formutae (1), (II) and (IV), in which X, X;, X; and/or X,
represent a group -S(O)-alkyl or -S(O)-alkyl, may be obtained by oxidation of the
corresponding compounds of general formulae (1), (If) and (IV), in which X4, Xz, X5 and/for
X, represents a C4-Ce-thioalkyl group, according to methods described in the literature or '

known to those skilled in the art.
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described in the literature (Carling R.W. et al J Med. Chem 2004 (47), 1807 — 1822 or
Russel M.G.N. et al. J. Med. Chem. 2005 (48), 1367 — 1383) or available by using
methods known to those skilled in the art. The compounds (V) and the other reagents,
when their mode of preparation is not described, are commercially available or described
in the literature (for example WO 03/049 702 or WO 03/068 749).

According to another of its aspects, a subject of the invention is also compounds of
formula (IV,.35) or (V,5). These compounds are useful as intermediates for the synthesis
of the compounds of formula (1) and, more generally, in the preparation of therapeutic
compounds.
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refd Uxed £ eirH4 hauts and tpgyea2stirred at robm 87 — 69
t eygpér al A, e, |vef ni ght.  pimeittsylppaddd-@d ontjo i OBt and [MH]” = 313
ex,r actieF wi Hh tw Ce 3N-panzaimighizelkd-@r onet hase. Thes4 -85
ongant cHFasas arne| conbpyiefldiny@sdheg W tjh 50em  Of[MH]" = 368
Wl £ andF, HhaN {rl Bd ovesenSebiaebiesul T atje, OEl t ef gHRRM®SS5
TREN [ COAGERT Fat £d UNdeheth@stneiatbzpsiessurie. dBe reshehielag
TR, PUTTHIEH RY pRepar aliMenghizesmtyogr aphy Oel uentmH = 333
VCNTOTQIEEHNgNe/ acetone) . qilinsie-@ Of a Sol 1 gEt s 105 — 106
obtai med, which s dried under reduced pressure.
Mel ting point (base): 204- 205C The resulting solid is
taken up in 30 m of dichloromethane and 0.26 m of a
4N sol ution of hydrogen chloride in dioxane is added.
The solution is concentrated under reduced pressure
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P4-ycar boxajm deEt

IMHT" = 300

hydrochl oride (

trimethyl al um ni um (2Min tol uene)
difherproduch 6 vatsi artaioéd O 2 fgrr( Df 43mixtune pf Sfisomers used, without

%e%tﬁﬂs%%ﬁq)edé%&g%§é%ﬁé)i
rﬁ‘f@lr)sapﬁr&élphyby chromatography, products 94, 95 and 96 (see experimental

tyl-1-[(pyrid-4-yOrethyl]-1H ndol e- 2- carboxyl ate
i s added. The reaction nmedi um

1

55e'i:t|@r\5

obtdined in step 3.1,
is refluxed for 4 hours and then stirred at

FI;IC%iO P metb

Byds Hh

ol uene.

) (Compound 6) 0.9 nl of

i s added under

room

Thé BINFR Hatafo esefttsdddidount$ of Talpeurses prstoted bBiog: of ice

and 70 ml of dichl oronethane.
separated, out and extracted wth t
AR (CRE). oY Ga) T -AHk
ZHW@n withhy 59 (il 219f swat@r2an
“filtered and” then concentrated under .
The residue is purified by preparative
bang/ BR;
I's drie
270- 272C The resul ting

Co

sulfate,.
pressure

Bﬁ@i\PQ“ﬁR{I‘MR( et $gp Oihésmoeﬁ}
2H}; @di&:@d'iw ésﬂéi(ma 2H)n H3d (fba@'é))

d

und

solidis taken up in 30 mM of a 9/1 m xture of

di chl or onet hane and net hanol ,
Coswbutd 8fs:dH NIVBI(GORIHrd Epailb4 th 3H)p4&nda,i 2H)adddd. 2H)hE.97 (m,

] e b PG P B PR e fe Py 75

0.22 g of the expected product

of et

hanol

and wat er.

g

The aqueous phase is

s?ég‘ %?—ég’ga% 5?30(3 2H); 6.82 (d

d then dried over sodi um
reduced

maswaq) 2H); 5.91 (s,

and 0.5 mM of a 4N

and

xture

coppoindapat NS0 BasS ERsBe Tariss BRI (RBIS G 00 (. 2H)

696?@@2 2H; 3127(§>Zd QH),E_T)ﬁ @919?,7&405 18); 8’%6((3 1134HB:456d QB 2H).

(0I 2H)

7)

N-(1, 2-Di net hyl- 11 1- benzi mdazol
yrid-4-yQret hyl ] - 1H i ndol e- 2-

10.9 (s,

7.8 8.3

car boxanmni

(s, 1H);

de

hydrochi oride (1: 2) (Conpound 7) 1 m of

8.7

1H exchangeabl e) Exanple 4 (Conpound
5-yl1)-5-fluoro-1-[(p

to give,



2.57 mM of trinethylalum nium (2Min toluene) are
added under argon to a solution of 0.568 g (3.53 mol)
of 5-am no-1, 2-di met hyl- 1H benzi m dazol e (WO 02059110)

wdﬁb(ﬁ%lmMOf dry tol uene. Aftgr 15 m nutes, 1.Q%TOFR2006/001782
.21 Mol ) of ethyl

@gBLHd’l 'i\?’!z 1@%2@%@’5@253%0&?}%&' éHﬂ'ﬂ‘iQ”@P'Zf—g% 88/(s, 2H);

n t are
6.93116, 2+60 5B s WBIT s, ABYTLBC. 10, SPHBUHD; BAG (OHERH)
stirred at roomtenperature overnight. It is poured
onto ice and extracted twce with 100 nl of ethyl
Coapetiad B@J:_THQ\IMIR@IMS@ Phas ¢spray é.28diSHNeA91 washi@dt.2 (g, 2H); 5.79

C ivel it
o 675 o B L P Pl TeRR RV B ity 84e 0
2HYri ed over magnesiumsul fate, filtered and
concentrat ed under reduced pressure. The residue is
purified by preparative HPLC chromat ography (el uents:

Coribband V.5 éatNmR/(DIMSEL Dy)] & (ppre) 3.8T e )] 6 (WRHY 629 @, 2H); 7.46 (d,

ERER ili 7S BociBehadt 4 R (o bss, @

(ppm: 2.31 (s, 3H); 2.46 (s, 3H); 2.6 (s, 3H); 3.69

C_Osﬂséssﬂh 1‘|ﬂ|)NM% (?QCHimpp%%fg&( g—h,o}]??l-i)'s%ﬁé,(é Qe ? E};% 1 fg, 2H); .97

(d, A of (R 161 |7143‘6% H)i 194 pai 1), 8226d, 28C 1H NVR (DVBO
?, 2 6 (s, 6H; 2.49 (s, 3H); 3.9 (s, 3H);
6. 41 (s 2H) 7.8 (txd, 1H); 8.06 (s, 1H; 8.2 (m

Com un@l\%? 1WMDM§O4D5()”$ (;id?l)]) 18257& éra) 123:9 s, bﬂ-—l)64(25 (g, 2H);

in ormo
5 sw;stzwgsa@. e 110 7304m AFRWESE GVBDILES (T2 b . 44 8.46 (m.
Hfs 3H); 2.49 (s, 3H); 2.6 (s, 3H); 3.71 (s, 3H); 6.41
(s, 2H); 7.1 (txd, 1H); 7.4 (m 5H); 7.85 (s, 1H); 8.2
(s, 1H); 10.3 (s, 1H). Exanple 7 (Conpound 32)
oox‘}kgwm%l\ﬂemﬂﬁ @ﬁhé@r\gg) ‘@%ﬁ '1528\’& 3ﬁ)~f1| 320(50951-17[49yrq 2H);
oxam d
5.8823, 2H)17 2V 1l 1H 7.35 (m, 2H); 7.48 (m 2H) 7.65 (d 1H Srgjﬁ {d, 1H 8.41 (d,
? fluoro-1-[(pyrazi n-2-yl)nethyl]-1Hindol e-2- car boxyl
ate (Conmpound 1V14) According to a nethod anal ogous to
that described in Exanple 6.2, 1.55 g of -ethyl
= Q- - [ \/
TR0l B AR R b el Okl oo 2
(9.65 mmol ) of ethyl 5-fluoro-1Hindol e-2- carboxyl ate

390 G¢-Cs-alkyl, Cs-Cr-cycloalkyl
n ST B Ao DNCRESEINY Eprere Ay Ao aCr o
or f(z‘:pﬂ}f-amlmﬁ“%-@h ﬂa’@dmiﬁln}?-gl@n ndol e- 2-car boxam de
(Conmpound 32) According to a nethod anal ogous to that

described in Exanple 6.3, 0.2 g of N-(1,2- d i

. TheredyiehzZBtion:- ey j4- mnrd—ampn@y!ell)aoanmmawu ang (pyeaggnt such as a7

w th
or 63-Cb+amlmlliyl{q@fedimiamez;rymﬂ¢vga the formation of the benzimidazole (VII).

Thlﬁgré]cﬂ&? Q%g%hg’gﬂg%)%’%ﬂﬂkf%ﬂ(%@% %Véﬁ/% rgs%@ \glﬂga (Cé:),mpound of

forBidp; Z, 35, it syhiBHBP iSd&esas inl§chemeltiard £dreptadenis7a £9-Ce-alkyl,

Cs—Fgcyﬁggl%yl é&gﬁ%ﬁ'&yég%i%%ﬁg?ﬁg%k@%@ é}ro%p::‘foF éxarap.')_l@ in ﬂwg'égsence of

a Besé lsuzhDhsreddiyih- hydridenini aistéveot sBely Bp- Siréhydooforat- [The- resulting
mn% ; hyI . %@%%@sﬁéﬁ%% th%# éoﬂgé)rjte%zln?c?ra%?ﬁ(e%nf\gg) by reduction, for
exaﬁn;flda lbgrcmalyt{c(mdnmhyﬁqwml e 2regamet loff B] caldyst sdoh es Dalkadium-on-

onaiill s oreree Rt ot ekl A LT GoU By e, knowr

et hyl
5-fluoro-1-[(4-nethyl pyrid-2-yl)nmethyll-1H i ndol e-2-ca
rboxyl ate (Conpound 1V17) are isolated, starting with
2 g (9.65 mmol) of ethyl

~5-fluoro-1Hindol e- 2-carboxyl ate [ MM = 313

| carBo%/hXQf.na %’Arhufa q—?ln%l%ctgﬂ%gi‘&f%h%‘%h&%ﬁpﬁwdc3é) cycloalky!



car boxam de (Conpound 67) According to a nethod
anal ogous to that described in Exanple 6.3, 0.41 g of
N-(1- nethyl-1Hi

W 8ekRoyd) - 5-f1 uoro-1-[ (pyri{g d- 4- yOmet hyl | - 1HdmeRic®s/001782
2- carboxam de (Conpound 67) is isolated, starting with

t 5f|uoro1[(pyr|md4yl)methyl]
to{f)mée'ﬁm%d Iﬁtﬁ%!g?boxyl ate (Conpound 1V35). Melting
poi nt: 199- 200C 1H NWR ( DMSO D6) 5 (ppm: 2.5 (s,
3H); 3.69 (s, 31-1); 5.93 (s H) 6.91 (d, 1H); 7.08
(txd, 11-1); 7.42 (m 5I—|)—l7e—"ES—(s 1H); 8.62 (d, 1H);
9.03 (s, 1H): 10.31 (s, 1H). Exanple 10 (Conpound 68)

N- (1, 2-Di nmet hyl- 1H berziNyg dazol - jpyl) - 5-fluoro-1-[(6-m
et hyl pyrazi n-2-yOret hyl] - X ifol e-?2- car boxani de
(Conpound 68) 10.1. Ethyl
5-fl uoro-1-[ (6-net hyl pyrazi - yINFhet BMIL] - 1H i ndol e- 2-

carboxyl ate (Conmpound 1V22) According to a rriPthr,
prpingni iq to that describe mecgkhrrple 6.2. 0.32 a
of et hyl

5-f|uoro-1-[(6-rrethyl(g a2| 2 )rrethyl] 1H i ndol e- 2-

car boxyl at e (Conpound %ed starting with
3.3 g (15.93 mmol ) of eth

5-fl uoro-1H i ndol e- 2-car bo at [I\/Il 1]- = 314 10. 2.
N-(12D|rrethy1 1H benzj md yl)\ﬁfluorol[(Gm
et hyl pyr azi n- 2- yOret hyﬁ [ ndol e- 2 car boxam de

( Conmpound 68) Accor di ngtt@ a net hod anal ogous to that
descri bed | ale63, 0.28 g of N-(1,2- d

i met hy1- 1H ' N

m dazol -5-y1)-5 ro\>—['¥26 Aet hyl p \>-Z
n-2-yOrethyl]-1 do gg e (Gorpound 68)
Is isolated, starting \)&th &of ethyl\

5-fl uoro- 1- [(6- (V“

met hyl pyr azi n- 2- yRaaidigAdl- 1H- i ndol e- 2- car boxyl ate
(Compound 1V22) thenMebhtafign poi nt: 244 - 249C 1H NMWR
(DMSO D6), 8 (penthe 24sdferss, |3H); 2.49 (s, 3H); 3.69
(s, 3H); 5.91 (s, 2H); 7 H; 7.42 (m 5H); 7.9
(s, 1H); 7.99 (s, 1H)' .36 (s, ¥H). Exanpl e 11

( Conpound acn
N- (1, 2- Di met h @ n§_da ol - @ ﬁ\?\?”_udzjororrethy
[ -1-[(pyrid-4- dol e
(Compound 24) 1131, Eihyl 5- termuornet yI

-1-[ (pyrid-4- yOTEthyl]ZlI—l-lndoI 2- 2- car boxyl,at e
(Conpound 1V27) | ution of 1.47 R@,@? 83 mmol ) of
1,1 -(azodicar boﬁﬁ §)d| pi peridine in m of toluene

is added dropwi se to a solution of 1 g (3 89 mml) of

et hyl 5tr|fluor9$th341 H-J)ndole ox,ylate 63

_Thy 78083 (inwl § oS Y ricdEcet Rfofs ae AE T

premjﬁfdt:bn of ot biltbesd phpepls detailed n501enéxpefzmboﬂal1mwon The
reaction mxture is stirred overnight at room
"tenperature and then concentrated under reduced
pressure and chromat hgraphed on a colum of silica

(el uent: dichl oronet hane/ methanol ). 1.05 g of expected
product are obtained. 1H NVR (DVMSO D6), 5 (ppm: 1.27
(t, 3H); 4.29 (g, 2H); 5.95 (s, 2H); 6.93 (d, 2H);
7.58 (s, 1H); 7.61 (dxd, 1H); 7.80 (d, 1H); 8.22 (s,
1H); 8.45 (dxd, 2H). 11.2.

N- (1, 2-Di net hyl- 1H benzi m dazol -5-y1)-5-trifl uoronet hy
| -1-[(pyrid-4-yOnethyl]- 1H-indol e-2-car boxam de
(Conpound 24) According to a nmethod anal ogous to that
described in Exanple 6.3, 0.65 g of N (1, 2-.

di met hy1l- 1H benzi m dazol -5-y1)-5-trifluoromethyl-1-[(p
yrid-4-yOrethylj-1 Hindol e-2- carboxam de (Conpound
24) is isolated, starting with 0.5 g of ethyl
5-trifluoronmethyl-1-

[ (Pyrid-4-yl)methyl]-1Hindol e-2-car boxyl at e ( Conpound
1v27). Melting point: 250- 251C 1F1 NMR CaMsO D8),



[MH = 188 WD 2007/ 01014429PCT/ FR2006/ 001782 1H NWVR
(DMSO D6), 8 (ppm: 1.02 (m 4H); 2.2 (m 1H); 3.71
(s, 3H); 6.5 (dxd, 1H); 6.61 (s, ‘1H); 7.19 (d, 1H).
' PCT/FR2006/001782
W(%go(og{mqollc%opr opy1- 1- et hyl - 1H1-7benzi m dazol -5-y1)-5-fluo -
ro-11(pyrid-4-yl)nmethyl]-1 H nd ol e-2-carboxam de
(Conpound 91) 1.26 m of A el | ution of
trinmethylalum niumin toluene are added dropwi se to a
solution of 0.376 g {R. 0L noly of
2-cyclopropyl- 1-net hy2I n0\>1Jijenzi m dazol e (V2)
in 70 m of toluene stirked OC &nder argon. The
m xture is then maintained at '%OCfor 15 m nutes and
then cooled, and 0.5 g (1.68 n¥el) of ethyl
5-fluoro-1-[ (pyrid-4-yl)nmethyl]- (Via)
1H i ndol e- 2- carboxyl ate obtained in_ teo 1.1 .is then
added portidnwi se. _The m xtjure s stifr f 1 Ux
for 14 hd9rd and tHen cool &d %2 of Eigﬁwt' tlhen

25 M of ENTTYHEREE PhehyE le'rﬁgi“mtl m are@dded. |The
pH of tnq/resui TTRESO! UL T ON cjchopllp@ught T o1g8H > 8'|by
“addi tion \pr CONCER Rl €0 Sqdi ,g@rg,w,grom de. 4y solidg is

filteredoff,andtakenm up in 200 mM of ethyl acetate
and 100 m of wat er. The organi c phase is separated
out, dried over nmagnesi umTablef2i e, concentrated under
reduced pressure and then chromatographed (el uents:

di chl or onet hane/ net hanol) to give 0.3 g of the
expected product 91. map BQ- 261C 1H NVMR (DVBSO
D6), 6 (ppm: 1 (m 4H); ZH); 3.82 (s, 3H);
5.9 (s, 2H); 7.02 (H,NZ1-Y; MN12 (txd, 1H); 7.47 (m
5H); 7.82 (d, 1H); 8. “42 (d, 2%&; Tabl e 3 bel ow
illustrates the chem cal structure#/,gnd the physica
properties of selected conpounds of general fornula

(1) according to the invention—lnthistable: the
"mp.” cwounn gi vesy t he melitingzpoi nts Qiask p@HPr oquct s
in degrlees Qdelsius (C); - iln the "sallt/base' coI umm,

"2 represgntis (gclegropoathyl N T rreehbase f or npoawher egs
"HCl " rleprsesent s ee@gnpound kcyldpyegyiochl ori ¢88 f orm| and.
the ratfiovj n parenichgses 19 tibardmri d : based ratiq; -
t-Bu represents a fert-butyl group and Me represents a
nmet hyl group. Table 3 N X1, X2, X3, X4 n Y W
Thésakampias dhahfpllow dsctibei the=pregaration gbyeertain pogipounds in accordance
witth tﬁ%‘irﬁ%h@&ﬂ# %&Qﬁ%hﬁ%sﬂfe"mt IHH%{) ar?ra %ervezr%are?-y k’é ilGstrate the
a

benzi m dazol - 5-y1 r)
pregglg,t mg@‘qjlog The numbers of the compounds given as examples refe to those

given in Table 3. The elemental microanalyses, LC-MS analyses (liquid chromatography

Al b e s h-nwvsh-u\ IR snactra or NMB . snaectra confirm the structures of the
\JUuP'UU ws |||C;|\‘JD DPGU‘[ W .y r/ Ll KA W rI\J\II -r \n ——

cempounds obtalned

- Example 1 (Compound 3)
N-(1-Methyl-1 H—indol—s-yi)*5~fiuoro-'1 -[(pyrid-4-yl)methyl]-1H-indole-2-carboxamide
hydrochioride (1:1)

1.1.  Ethyl 5-flucro-1-{(pyrid-4-yl)methyl]-1H-indole-2-carboxylate

A solution of 1 g (4.73 mmol) of ethyl 5-fluoro-1H-indole-2-carboxylate is added dropwise
to a suspension of 0.38g (9.45mmol) of 60% sodium hydride in 10ml of
dimethylformamide, stirred at 0°C under argon. The mixture is stirred for 30 minutes at



H F, H H1 pyrid-4-y1 1-nethylindol-5-y1 HC (1:1)
258 -260 4 H F, H H1 pYrid-3-yl
1- met hyl benzi m dazol -5-y1 HCl (2:1) 268 - 270 5 H, F,

Wcﬁ'Q%d’}/@wE’zM“ d-3-yl 1-methylingol-5-yl 214 215P(,61“/ﬁi2006/{)01782
t-Bu, H H 1 pYrid-4-yl 1,2-dinethyl benzi m dazol -5-y1

q%dg)‘?e ﬁ?ﬁnn atAP 7TF%& {actq’w E{lgl(tﬂf RYEbadadd 1, 24 4.2 mmol) of
enzi m dazo ?2 1? 285 - (8
4- mommemypyad:nethygrq@quideyy ;@dgje@,@pﬁ_{)ﬂnwmoj'hg rpixture is stlrred for
30 minutes at 0°C and then for 30 minutes at 20°C. The reaction mixture is cooled again
to 0°C and a further 0.38g (9.45mmol) of 60% sodium hydride in 10ml of
dimethylformamide is added. After 30 minutes at 0°C, 1.24g (4.2mmol) of
4-bromomethylpyridine hydrobromide are added portionwise. The reaction mixture is then
stirred for 20 hours at 20°C. After this time, the mixture is poured into a solution of 100 ml
of ice-water and 100 ml of ethyl ether. The organic phase is separated out and the
aqueous phase is re-exiracted with 100 ml of efhyl ether. The organic phases are
combined, washed with 50 ml of water and then dried over sodium sulfate, filtered and
- then concentrated under reduced pressure. The residue is purified by preparative
chromatography (eluent: dichloromethane/acetone). 0.65g of expected prod.uct is

obtained in the form of an oil, which is used without further purification in the subsequent

'synthesis.

1.2  N-(1-Methyl-1 H—Endol-5—ﬂ)—5—ﬂuoro-1 -[{pyrid-4-yl)methyl]-1H-indole-2-carboxamide
hydrochioride (1:1) (Compound 3)

1.26 ml of trimethylaluminium (2M in toluene) are added under argon to a solution of
0.18 g (1.21 mmol) of 5-amino-1-methyl-1H-indole (1.T. Forbes, J.Med.Chem. 1993, 36
" (8), 1104) in 10 ml of dry toluene. After 15 minutes, 0.3 g (1.01 mmol) of ethyl 5-fluoro-
1-[(pyrid-4-yl)methyl]-1H-indole-2-carboxylate, obtained in step 1.1, is added. The
reaction medium is refluxed for 4 hours and then stirred at room temperature overnight. It
is poured onto ice and extracted with twice 30 ml of dichloromethane. The organic
phases are combined, washed with 50 ml of water and then dried over sodium sulfate,
filtered and then concentrated under reduced pressure. The residue is purified by
preparative chromatography (eluent: dichloromethane/acetone). 0.35g of a solid is
obtained, which is dried under reduced pressure. |

~ Melting point (base): 204 — 205°C '

The resulting solid is taken up in 30 ml of dichloromethane and 0.26 mi of a 4N solution of
‘hydrogen chloride in dioxane is added. The solution is concentrated under reduced
pressure and the resulting solid is recrystallized from a mixture of isopropanol and
methanol. 0.33 g of the expected product is thus obtained in the form of a hydrochloride.

- Melting point (1HCI): 258 — 260°C_

'H NMR (DMSO Dg), 8 {(ppm): 3.76 (s, 3H); 6.1 (s, 2H); 6.33 (d, 1H); 7.11 (dxd, 1H); 7.25
(d, 2H); 7.37 (m, 2H); 7.52 (m, 5H); 7.9 (s, 1H); 8.7 (d, 2H).
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N-(1-Methyl- 1H benzm;dazol 5-y1}-5- ﬂuoro 1-[{pyrid- methyl}-1H-indole-2-
carboxamide hydrochloride (1:2)

2.1.  Ethyl 5-fluoro-1-{(pyrid-3-yl)methyl]-1H-indole-2-carboxyiate

A solution of 1 g (4.73 mmol) of ethyl 5-fluoro-1H-indole-2-carboxylate is added dropwise
‘to a suspension of 0.38g (9.45mmal) of 60% sodium hydride in 10ml of
dimethylformamide, stirred at 0°C under argon. The mixiure is stirred for 30 minutes at
0°C and then for 30 minutes at 20°C. The reaction mixture is cooled and 1.24 g
(4.8 mmol) of 3-bromomethylpyridine hydrobromide are added portionwise. The mixture
is stirred for 30 minutes at 0°C and then for 30 minutes at 20°C. The reaction mixture is
cooled again to 0°C and a further 0.38 g (9.45 mmol) of 60% sodium hydride in 10 ml of
dimethylformamide is added. After 30 minutes at 0°C, 1.24g (4.8 mmol) of
3-bromomethylpyridine hydrobromide are added p.ortionwise. The reaction mixture is
stirred for 58 hours at 20°C. The mixture is then poured info a solution of 100 ml of ice-
“water and 100 ml of ethyl ether. The organic phase is separated out and the agueous
phase is re-extracted with 100 ml of ethyl ether. The organic phases are combined,
washed with 50 ml of water and then dried over sodium sulfate, filtered and then
concentrated under reduced 'pre_ssure. The residue is purified by preparative
chromatography (eluent: dichloromethane/acetone). 0.5 g of expected product is obtained
in the form of a solid, which is used without further purification in the subsequent
synthesis. '

m.p. = 104 — 105°C

2.2 N-(1-Methyl-1H-benzimidazol-5-yl)-5-fluoro-1-{(pyrid-3-yl)methyl]-1H-indole-2-
carboxamide hydrochloride (1: 2) (Compound 4)

4.1 ml of trimethylaluminium (2M in toluene) are added under argon to a solution of

" 0.414 g (2.82 mmol) of 5-amino-1-methyl-1H-benzimidazole in 10 ml of dry toluene. After

15 minutes, 0.7g (2.35mmol) of ethyl 5-fluoro-1-[(pyrid-3-ylymethyl]-1H-indole-2-
" carboxylate, obtained in step 2.1, is added. The reaction medium is refluxed for 4 hours
and then stirred overnight at room temperature. It is poured onto 100 g of ice and 50 ml of
dichloromethane. A suspension is obtained, which is filtered and washed with water and
gther. The residue is purified by preparative chromatography on alumina (eluent:
dichloromethane/methanol). 0.36 g of a solid is obtained, which is dried under reduced

pressure.

The resulting solid is taken up in 30 ml of dichloromethane and 0.55 ml of a 4N solution of
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pressure and the resultmg SO|Id is recrystalllzed from a mixture of isopropanol and

methanol. 0.36 g of the expected product is thus obtained in the form of a hydrochloride.

Melting point (2HCI): 268 — 270°C '

'"H NMR (DMSO Dg), & (ppm): 4.03 (s, 3H); 6 (s, 2H); 7.18 (dxd, 1H), 7.56 (dxd, 1H); 7.68

(m, 2H); 7.9 {m, 4H); 8.41 (s, 1H); 8.69 (m, 2H); 9.59 (s, 1H).

Example 3 (Compound 6)
N-(1,2-Dimethyl-1H-benzimidazol-5-yl}-5-t-butyl-1-{(pyrid-4-yl)methyl]-1H-indole-2-
carboxamide hydrochloride (1: 2)

3.1.  Ethyl 5-t-butyl-1-[(pyrid-4-yl)methyl]-1H-indole-2-carboxylate

A solution of 1 g (4.08 mmaol) of ethyl 5-f-butyl-1H-indole-2-carboxylate is added dropwise
to a suspension of 0.33 g (8.15 mmol) of 60% sodium hydride in 10ml of
dimethylformamide, stirred at 0°C under argon. The mixture is stirred for 30 minutes at
0°C and then for 30 minutes at 20°C. The reaction mixture is cooled and 1.06 g
(4.08 mmol) of 4-bromomethylpyridine hydrobromide are added portionwise. The mixture
is stirred for 30 minutes at 0°C and then for 30 minutes at 20°C. The reaction mixture is
cooled again to 0°C and a further 0.33 g (8.15 mmol) of 60% sodium hydride in 10 ml of
dimethylformamide is added. After 30 minutes at 0°C, 1.06g (4.08 mmol) of
4-bromomethylpyridine hydrobromide are added portionwise. The reaction mixture is then
stirred for 20 hours at 20°C. After this time, the mixture is poured into a solution of 100 mi
of ice-water and 70 ml of ethyl ether. The organic phase is separated out and the
aqueous phase is re-extracted with 50 m! of ethyl ether. The organic phases are
combined, washed with 50 ml of water and then dried over sodium sulfate, filtered and
then concentrated under reduced pressure. The residue is purified by preparative
chromatography (eluent: dichloromethane/acetone). 0.7 g of expected product is obtained
‘in the form of an oil, which is used without further purification in the subsequent

synthesis.

3.2 N-(1,2-Dimethyl-1H-benzimidazol-5-y1)-5-t-butyl-1-[(pyrid-4-yl)methy(}-1H-indole-2-
carboxamide hydrochloride (1: 2) {(Compound 6}

0.9 mi of trimethylaluminium (2M in toluene) is added under argon to a solution of 0.24 g
(1.43 mmol) of 5-amino-1,2-dimethyl-1H-benzimidazole (WO 2002059110) in 20 ml of dry
toluene. After 15 minutes, 0.4 g (1.19 mmol') of ethyl 5-t-butyl-1-[(pyrid-4-yl)methyl]-1+-
indole-2-carboxylate, obtained in step 3.1, is added. The reaction medium is refluxed for
4 hours and then stirred at room temperature overnight. It is p_oured onto 150 g of ice and
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and then dried over sodium suifate, filtered and then concentrated under reduced
pressure. The residue is purified by preparative chromatography (eluent:
dichloromethane/methano[). 0.4 g of a solid is obtained, which is dried under reduced
pressure.

m.p. (base): 270 — 272°C

The resulting solid is taken up in 30 ml of a 9/1 mixture of dichloromethane and methanol,
and 0.5 mi of a 4N solution of hydrochloric acid in dioxane is added. The solution is
concentrated under reduced pressure and the resulting solid is recrystallized from a
mixture of ethanol and water. 0.22 g of the expected product is thus obtained in the form
of a hydrochlorlde

Melting point (2HCI): 295 — 300° C

NMR 'H (DMSO Ds), & (ppm): 1.31 (s, 9H), 2.79 (s, 3H), 3.89 (s, 3H); 6.08 (s, 2H); 7.42
(m, 4H); 7.8 (m, 4H); 8.3 (s, 1H); 8.7 (d, 2H); 10.9 (s, 1H exchangeable)

Example 4 (Compound 7)
N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(pyrid-4-ylymethyl]-1H-indole-2-
carboxamide hydrochloride (1: 2) (Compound 7)

1 ml of trimethylaluminium (2M in foluene) is added under argon to a solution of 0.27 g
(1.61 mmol) of 5-amino-1,2-dimethyl-1H-benzimidazole (WO 02059110} in 20 ml of dry
toluene. After 15 minutes, 0.4 g (1.34 mmol) of ethyl 5-fluoro'-1-{(pyrid-4-y])methyl]-1H—
indole-2-carboxylate, obtained in the first step of Example 1, is added. The reaction

medium is refluxed for 3 hours and then stirred at room temperature overnight. It is

Mare combined, washed with 50 ml of water and then dried over sodium sulfate, filtered

and concentrated under reduced pressure. The residue is purified by preparative
chromatography (eluent: dichloromethéne/acetone). 0.46 g of a solid is obtained, which is -
dried under reduced pressure. '
Melting point (base): 249 —~ 250°C

The resulting solid is taken up in 30 ml of dichloromethane, and 0.26 mi of a 4N solution
of hydrogen chloride in dioxane is added. The solution is concentrated under reduced
pressure and the resulting solid is recrystallized from a mixture of isopropanol and
methanol. 0.33 g of the expected product is thus obtained in the form of a hydrochloride.



300 - 305 24 H, CF3, H H 1 pyrid-4-y1 _

1, 2-di net hyl benzi m dazol -5-y1 - 250 -251 25 H, H, tBu,

H 1 pyrid-4-yl 1,2-dinethylbenzimdazol-5-y1 - 229 -
WC?E’(Q)?’%@O#EI F, H H1 benzothigzol -2-y1 |, PCT/FR2006/001782

1-met hyl i ndol-5-y1 - 250 -254 27 H, F, H,

' [ ) y1 - di et hyl benzi m dazol -5-y1 270
Meﬁ’g%gg’gkﬁwpgﬁ #iéqui noxal i n-2-yl1
"H MMRADMBONDIO1S Sppyr): 2.82823HR B4BRG, BH) 8.1 k8, 2H)27.16 (dxd, 1H); 7.51
(m, 4H); 7.75 (s, 1H); 7.85 (d, 2H); 8.3 (s, 1H); 8.75 (d, 2H)}.

Example 5 {Compound 11}
N-(1-Methyl-1H-indol-5-yl)-5-fluoro-1-{(pyrid-3-ylethyl]-1H-indole-2-carboxamide

5.1.  Ethyl 5-fluoro-1-[(pyrid-3-yl)ethy(]-1H-indole-2-carboxylate

A solution of 0.365 g (1.44 mmol) of 1,1-(azodicarbonyl)dipiperidine in 10 ml of
tetrahydrofuran is added dropwise to a solution of 0.2 ¢ (0.97 mmol) of ethyl 5-flucro-1H-
indole-2-carboxylate, 0.178 g (1.45 mmol) of 2-(pyrid-3-yl)ethanol and 0.36 mi
(1.44 mmol) of tributylphosphine in 30 mi of tetrahydrofuran. The reaction mixture is
stirred overnight at room temperature and then concentrated Under reduced pressure and
taken up in 50 mi of cyclohexane. The suspension is then filtered and the filtrate is
chromatographed on a column of silica (eluent: dichioromethane/methanol). 0.125 g of

the expected product is obtained.

52  N-(1-Methyl-1H-indol-5-yl)-5-fluoro-1-{(pyrid-3-yl)ethyl]-1H-indole-2-carboxamide
{Compound 11) _

0.54 ml of trimethylaluminium (2M in toluene) is added, at 0°C under argon, to a solution
of 0.7 g (0.478 mmol) of 5-amino-1-methyl-1H-indole (1.T. Forbes, J.Med.Chem. 1993, 36
(8), 1104) in 5 ml of dry toluene. After 15 minutes, 0.125 g (0.4 mmol) of ethyl 5;fluoro-1-
[(pyrid-3-ylethyi]-1H-indole-2-carboxylate, obtained in step 5.1, is added. The reaction
medium is refluxed for 5 hours and then stirred at room temperature overnight. It is
poured onto 50 g of ice, 10 ml of 1N hydrochloric acid and 30 mi of ethyl acetate. The
organic phase is separated out and 15 ml of 1N sodium hydroxide are added to the

agueous phase, which is re-extracted with a further 30 ml of ethyl acetate. The organic

m”ph'a'séé'éré'c':ofh'bi'n'e'd, washed with saturated sodium chloride solution, dried over sodium

sulfate and concentrated under reduced pressure. The residue obtained is taken up in-
15 mi of isopropyl ether and the insoluble material is filtered off and then dried under
reduced pressure. 50 mg of the expeét'ed product are thus isolated in the form of a solid.
Melting point (base): 188 - 189°C

'H NMR (CDCls), & (ppm): 3.19 (t, 2H); 3.85 (s, 3H); 4.85 (t, 2H); 6.49 (d, 1H); 6.92 (s, 1H);
7.1 (m, 3H); 7.29 (m, 4H); 7.49 (dxt, 1H); 7.75 (m, 1H); 7.9 (s, 1H); 8.21 (d, 1H); 8.4 (d, 1H).
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N-( iRy Iaerztry@aaolﬁewwlvwao&u%’ﬁgﬂimetﬁvgvra@az? yhmethyl-1H-
indole-2-carboxamide (Compound 94)
N-(1,2-Dimethyi-1H-benzimidazol-5-yl)-5-fluoro-1-f(5, 6—d|methylpyrazm -2-yl)methyl]-1H-
indole-2-carboxamide (Compound 95)
N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-{(3,5-dimethylpyrazin-2-ylymethyl}-1H-
indole-2-carboxamide (Compound 96)

6.1.  (Chloromethyl)dimethylpyrazine (mixture of 3 isomers)

7.6 g (32.74 mmol) of trichloroisocyanuric acid are added, over 1 hour, 1o a solution,
maintained at reflux, of 10g of trimethylpyrazine' (81.85 mmol) in 820 ml of
dichioroethane. The reaction mixture is refluxed for 6 hours and then cooled to 20°C,
stirred for a further 12 hours and filtered. The filtrate is concentrated under reduced
pressure, taken up in 200 ml of ethyl ether, filtered again and then concéntrated under
reduced pressure. 9.6 g of methyldimethylpyrazine chloride are recovered in the form of a

mixture, which is used without further purification in the following step.

6.2. Ethyl 5-fluoro-1-[(dimethylpyrazin-2-yl)methyl]-1H-indole-2-carboxylate (mixture of
Compounds 1V2)

- A solution of 5g (24.13 mmol) of ethyl 5-fluoro-1H-indole-2-carboxylate is added
dropwise to a suspension of 1.45 g (36.2 mmol) of 60% sodium hydride in 200 ml of
dimethyiformamide, stirred at 0°C under argon. The mixture is stirred for 30 minutes at
0°C and then for 1hour at 20°C. 9.45g (60.33mmol} of the mixture of
methyldimethylpyrazine chioride obtained in the preceding step are then added
portionwise. The mixture is stirred for 2 hours at 20°C, and 200 ml of water and 200 ml of
ethyl acetate are then added. The organic phase is separated out and the aqueous phase
is re-extracted with 100 ml of ethyl acetate. The organic phases are combined, washed

- with twice 50 ml of water, 50 ml of saturated aqueous sodium chioride solution and then

dried over magnesium sulfate, filtered and concentrated under reduced pressure. The
residue is purified by preparative chromatography (eluent: dichloromethane/ethyl

acetate).

1.1 g of a mixture of the three expected isomers (IV,) are obtained, which product is

used without further purification in the subsequent synthesis.
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N-(1,2-Dimethyl-1H-benzimidazol-5-y!}-5-fluoro-1-[(5,6-dimethylpyrazin-2-ylmethyl]-1H-
indole-2-carboxamide (Compound 95)
N-(1,2-Dimethyl-1H-benzimidazoi-5-yl}-5-fluoro-1-[(3,5-dimethylpyrazin-2-y[)ymethyl]-1H-
indole-2-carboxamide (Compound 96)

2.57 ml of trimethylaluminium (2M in toluene) are added under argon to a solution of
0.568 g (3.53 mmol) of 5-amino-1,2-dimethyl-1H-benzimidazole (WO 02052110} in 20 mi
of dry toluene. After 15 minutes, 1.05 g (3.21 mmol} of ethyl 5-fluoro-1-{{dimethylpyrazin-
2-yl)methyl]-1H-indole-2-carboxylate, obtained in the preceding step, are added. The
reaction medium is refluxed for 4 hours and then stirred at room temperature bvemight. It
is poured onto ice and extracted twice with 100 ml of ethyl acetate. The organic phases |
are combined, washed successively with 50 ml of water and 50 mi of saturated aqueous
sodium chloride solution and then dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue is purified by preparative HPLC
chromatography (eluents: ethanol/heptane/triethylamine).

The following are separated:

- 0.59 g of isomer 94 in the form of a solid,

Melting point: 269 — 275°C

"H NMR (DMSO D), 8 (ppm): 2.31 (s, 3H); 2.46 (s, 3H); 2.6 (s, 3H); 3.69 (s, 3H); 5.95 (s,
2H); 7.02 (txd, 1); 7.4 (m, 5H); 7.86 (s, 1H); 8 (s, 1H)

- 0.139 g of isomer 95 in the form of a solid,

Melting point; 226 — 228°C

"H NMR (DMSO Dg), 8 (ppm): 2.36 (s, 6H); 2.49 (s, 3H); 3.9 (s, 3H); 6.41 (s, 2H); 7.8 (txd,
1H); 8.06 (s, 1H); 8.2 (m, 1H); 8.29 (m, 2H); 8.4 (m, 1H); 8.71 (s, 2H); 11.6 (s, 1H)

- and 0.51 g of isomer 96 in the form of a solid. |

l\ﬂnll'nﬂﬂ nr\!n"‘ QRQ ’)RQ""‘
1vita 5 i

'H NMR (DMSO D), § (ppm): 2.18 (s, 3H); 2.49 (s, 3H); 2.6 (s, 3H); 3.71 (s, 3H); 6.41 (5,

2H); 7.1 (txd, 1H); 7.4 (m, 5H); 7.85 (s, 1H); 8.2 (s, 1H); 10.3 (s, 1H).

Example 7 (Compound 32}
N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(pyrazin-2-yl)methyl}-1 H-indole-2-

carboxamide (Compound 32)

7.1. 'Ethyl 5-fluoro-1-[(pyrazin-2-yl)methyl]-1H-indole-2-carboxylate (Compound 1Vy,)
According to a method analogous to that described in Example 6.2, 1.55g of ethyl
5-fluoro-1-{(pyrazin-2-y!)methyl}-1H-indole-2-carboxylate (Compound IVy4) are isolated
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7.2.  N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(pyrazin-2-yl)methyi]-1H-indole-
2-carboxamide (Compound 32) _ :
According to a method analogous to that described in Example 6.3, 0.2g of N-(1,2-
dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(pyrazin-2-yl)methyl]-1H-indole-2-carboxamide
(Compound 32) is isolated, starting with 0.5 g of ethyl 5-fluoro-1-[(pyrazin-2-yl)methyl]-
1 H-indole-2-carboxylate (Compound V).

Melting point: 239 — 240°C

"H NMR (DMSO Dg), 8 (ppm): 2.5 (s, 3H); 3.7 (s, 3H); 5.98 (s, 2H); 7.11 (ixd, 1H); 7.49
(m, 5H); 7.9 (d, 1H); 8.4 (s, 1H); 8.5 (s, 2H); 10.39 (s, 1H).

Example 8 (Compound 37)
N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(4-methylpyrid-2-yl)methyl}-1H-indole-
2-carboxamide (Compound 37)

8.1.  Ethyl 5-flucro-1-[(4-methylpyrid-2-yl)methy(]-1 H-indole-2-carboxylate

{(Compound 1V47)

According to a method analogous to that described in Example 6.2, 1.2 g of ethyl
5-fluoro-1-[(4-methylpyrid-2-yl)methyl]-1H-indole-2-carboxylate  (Compound V7)) are
isolated, starting with 2 g {9.65 mmol) of ethyl 5 -fluoro-1H-indole-2-carboxylate |

[MH] =313

8.2.  N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(4-methytpyrid-2-yl)methyl]-1H-
indole-2-carboxamide (Compound 37)
According _t_cS_a .method. analogous 1o that described in Example 6.3. 0.48 g of N-(1.2-
" dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(4-methyipyrid-2-yl)methyll- 1 H-indole-2-
_carboxamide (Compound 37) is isolated, starting with 0.51 g of ethyl 5-fluoro-1-[(4-
methylpyrid-2-yl)methyl}-1 H-indole-2-carboxylate (Compound 1V47)

Melting point: 213 — 215°C

"H NMR (DMSO Ds), & {(ppm): 2.18 (s, 3H); 2.49 (s, 3H); 3.67 (s, 3H); 5.88 (s, 2H); 6.82
(s, 1H); 7.08 (m, 2H); 7.4 (m, 5H); 7.9 (s, 1H); 8.39 (s, 1H); 10.4 (s, 1H).
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N-(1-Methyl-1H-indol-5-yl)-5- fluoro-1- [(pyrlmid—4 ylmethyl]-1H-indole-2-carboxamide

(Compound 67)

9.1.  Ethyl 5-fluoro-1-[(pyrimid-4-yl)methyil-1H-indole-2-carboxylate (Compound 1Vss)
According to a method analogous to that described in Example 6.2, 26 g of ethyl
5-ftuoro-1-[(pyrimid-4-yl)methyl]-1H-indole-2-carboxylate {(Compound 1Vss) are isolated,
starting with 3.3 g (15.93 mmol) of ethy! 5-fluoro-1H-indole-2-carboxylate. |

[MH]" = 300 h

9.2.  N-(1-methyl-1H-indol-5-yl)-5-fluoro-1-[(pyrimid-4-yl)methyl}-1H-indole-2-
carboxamide (Compound 67)

According to a method analogous to that described in Example 6.3, 0.41g of N-(1-
methyt-1H-indol-5-yi)-5-fluoro-1 [(pyrimid-4-yl)methyl]-1H-indole-2-carboxamide
(Compound 67) is isolated, starting with 0.5 g of ethyl 5-fluoro-1-[(pyrimid-4-yl)methyl]-
1H-indole-2-carboxylate (Compound 1V35).

Melting peint: 199 — 200°C

'H NMR (DMSO Ds), & (ppm): 2.5 (s, 3H); 3.69 (s, 3H); 5.93 (s, 2H); 6.81 (d, 1H); 7.08
(txd, 1H); 7.42 (m, 5H); 7.85 (s, 1H); 8.62 (d, TH); 9.03 (s, 1H); 10.31 (s, 1H).

Example 10 (Compound 68)
N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(6-methylpyrazin-2-yl)methyl]-1H-
indole-2-carboxamide (Compound 68)

10.1. Ethy! 5-fluoro-1-[(6-methylpyrazin-2-yl)methyl}-1H-indole-2-carboxylate
(Compound V52)
ﬂf‘mrﬂmg o a method analogous to that described in Example 6.2. 0.32 g of ethyl

“ '5 -fluoro-1- [(6 methy!pyrazm 2—y!)methyl] 1H—|ndole~2—carboxylate (Compound V) Is
isolated, starting with 3.3 g (15.93 mmol) of ethyl 5-fluoro-1H-indole-2-carboxylate.

[MH] =314

10.2.  N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-{(6-methylpyrazin-2-yl)methyi}-
1H-indole-2-carboxamide (Compound 68)

According to a method analogous to that described in Example 6.3, 0.28 g of N-(1,2-
dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(6-methylpyrazin-2-yl)methyl]-1H-indole-2-
carboxamide (Compound 68) is isolated, starting with 0.38 g of ethyl 5-flucro-1-[(6-
methylpyrazin-2-yhmethyl]-1H-indole-2-carboxylate (Compound V).



1 pyrid-4-yl 2-nethyl benzot hi azol -5-y1 - 256 - 257 51
H H Nwe2, H1 pyrid-4-yl quinol-7-yl - 266 - 267 52
H H CF3, H1 pyrid-4-yl indol-5-y1 - 332 - 333 53 H,

wc‘g%o@om‘a‘ 1 pyrid-4-yl 1-methylindol-5-y1 - 23Q/FRBb6/001752
CF3, H 1 pyrid-4-yl 2-net hyI benzi m dazol - 5-y1

M Asoid ~ H CF3, H1 pyrid-4-yl
egméngj hn %&nzot hi azol - 5-y1 -
'H NMR DMSO Ds), & (ppm): 2.39 (s, 3H); 2.49 (s, 3H); 3.69 (s, 3H); 5.91 (s, 2H); 7.08

(m, 1H); 7.42 {m, 5H); 7.9 (s, 1H); 7.99 (s, 1H); 8.36 (s, 1H).

Example 11 (Compound 24)
| N-(1,2-Dimethyl-1H-benzimidazol-5-yl)-5-triflucromethyl-1-{(pyrid-4-yl)methyl]-1H-indole-
2-carboxamide (Compound 24}
11.1.  Ethyl 5-trifftuoromethyl -.1 -[(pyrid-4-yl)methyl]-1H-indole-2-carboxylate
- (Compound V)
A solution of 1.47 g (5.83 mmol) of 1,1'-(azodicarbonyl)dipiperidine in 50 ml of toluene is
added dropwise to a solution of 1 g (3.89 mmol) of ethyl S-trifluoromethyl-1H-indole-2-
carboxylate, 0.63 g (5.83 mmol) of 4-pyridylcarbinol and 1.46 ml (5.83 mmol) of
tributylphosphine in 50 m! of toluene. The reaction mixture is stirred overnight at room
~ temperature and then concentrated under reduced pressure and chromatographed on a
column of silica (eluent: di(_:hloromethane/methanol). 1.05 g of expected product are
obtained.
H NMR (DMSO D), & (ppm): 1.27 (t, 3H); 4.29 (g, 2H); 5.95 (s, 2H); 6.93 (d, 2H);
7.58 (s, 1H); 7.61 (dxd, 1H); 7.80 (d, 1H); 8.22 (s, 1H); 8.45 (dxd, 2H).

11.2.  N-(1,2-Dimethyl-1H-benzimidazol-5-yi)-5-trifluoromethyl-1-[(pyrid-4-yl)methyl]-

~ 1H-indole-2-carboxamide (Compound 24)

According to a method analogous to that described in Example 6.3, 0.65 g of N~(1,2-
* dimethyl-1H-benzimidazol-5-yl)-5-trifluoromethyl-1-[{pyrid-4-yl)methyl]-1H-indole-2-
carboxamide (Compound 24) is isolated, starting with 0.5 g of ethyl 5-trifluoromethyl-1-
[(pyrid-4-yl)methyl]-1H-indole-2-carboxylate (Compound IVz).

Melting point: 250 - 251°C

Example 12 (Compound 91)
N-(2-Cyclopropyl-1-methyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(pyrid-4-ylymethyl]-1H-

indole-2-carboxamide {(Compound 91)

12.1. 2-Cyclopropyl-5-nitro-1H-benzimidazole

By analogy with a described method (WO 96/04270), a solution of 5 g (32.65 mmol) of
4-nitro-1,2-phenylenediamine in 77 ml (0.979 mol) of cyclopropanecarboxylic acid is
stirred at reflux for 14 hours. The reaction mixture is then concentrated under reduced



262 - 253 56 H H CF3, H1 pyrid-4-y1 quinol-7-yl -
237 - 238 57 H H tBu, H1 pyrid-4-yl indol-5-yl -
255 - 256 58 H, H, tBu, H1 pyrid-4-yl

Wézéi‘@?tfél hindol-5-y1 [MH 437,69 H H tBu, H lpcrrEr2006/001782
pyrid- yl 2- met hyl benzi m dazol 5-yl - 272 - 274 60 H,

préésg%:S%gri "t';a_‘;erﬂYJE' g 45({,4)&% N&h1YAReRZ oY 386 b SrYdodtund Mydrogen

carbonate. The organic phase is washed with 100 mi of water and then with 50 ml of
saturated sodium chioride solution, dried over magnesium sulfate and then concentrated
under reduced pressure. 6.5 g of a brown oil are obtained, and are used without further

purification in the following step.

12.2. 2-Cyclopropyl-1-methyl-5-nitro-1H-benzimidazole and 2-cyclopropyi-1-methyl-6-
nitro-1H-benzimidazole '

A solution of 6.5 g (32 mmol) of 2-cyclopropyl-5-nitro-1H-benzimidazole, obtained in the
| preceding step, in 20 mi of tetrahydrofuran is added dropwise to a stirred suspension,
under argon at room temperature, of 2.6 g of sodium hydride (63.98 mmol) in 150 mi of
tetrahydrofuran. The reaction mixture is stirred for 3hours at 20°C and 2.2 ml
(35.2 mmol) of methyiiodide are then added. Stirring is continued for a further 48 hours.
The reaction mixture is then concentrated under reduced pressure and then
chromatographed directly on a column of silica (eluent: dichloromethane/methanal). 4.5 ¢
of the expected mixture of isomers are thus obtained in the form of a solid, which is used

without further purification in the following step.

12.3. 2-Cyclopropyl-1-methyl-5-amino-1H-benzimidazole (Compound V) and
2-cyclopropyi-1-methyl-6-amino-1H-benzimidazole (Compound Vs)

15 g of ammonium formate (0.236 mol) are added to a suspension, stirred at 20°C, of
0.3 g of 10% palladium-on-charcoal in 50 ml of ethanol. This first reactor is connected to
a second reactor in which is vigorously stirred at 20°C a suspension of 4.5 g (20.7 mmol)
of the mixture of 2-cyclopropyl-1-methyl-5-nitro-1H-benzimidazole and 2-cyclopropyl-1-
methyi-6-nitro-1H-benzimidazole obtained in the preceding step and 0.4g of 10%
palladium-on-charcoal in 130 ml of ethanol.

After stirring for 48 hours at 20°C. 15 g (0.236 mol) of ammonium formate, 0.3 g of 10%
palladium-on-charcoal and 50 ml of ethanol are added to the mixture, which is stirred for
a further 24 hours and then filtered through a plug of Celite and concentrated under
reduced pressure to give 4 g of an oil, which is purified by HPLC.

The following are separated:

- 1.1 g of product V5,

[MH]" = 188

"H NMR (DMSO Dg), 8 (ppm): 1.05 (m, 4H); 2.25 (m, 1H); 3.81 (s, 3H); 6.61 (dxd, 1H);
6.72 (s, 1H); 7.26 (d, 1H) '

- 0.92 g of product Vs

[MH]" = 188



pyrid-4-yl qU|nol 7-yl 280 - 282 62 H F, H H1
3-net hyl pyrid-2-y1 1, 2- dlnethylben2|n1dazol 5-y1 - 223
- 227 63 H F H H1 pyrid-4-y1 2-isopropyl-1-nethyl -

wcg%b%/dTb -5-yl - 138- 13964 H F, H H 1 pc/FR2006/001782
: met hy yr|d2y11rrethyllnd015y1- 188- 190 65 H,
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(s,HiH);GZthdWHmyrl dazin-3- yl 1-methylindol-5-y1

12.4. N-(2-Cyclopropyl-1-methyl-1H-benzimidazol-5-yl)-5-fluoro-1-{{pyrid-4-yl)methyl}-1H-
indo!e;2-carboxamide (Compound 91)

1.26 ml of a 2N solution of trimethylaluminium in toluene are added dropwise to a solution
of 0.376 g (2.01 mmol) of 2-cyclopropyl-1-methyl-5-amino-1H-benzimidazole (Vz) in 70 mi
of toluene stirred at 0°C under argon. The mixture is then maintained at 50°C for

15 minutes and then cooled, and 0.5 g (1.68 mmol) of ethyl 5-fluoro-1-[{pyrid-4-yl)methyl]-
1H—indo|e-2—carbdxylate obtained in step 1.1 is then added portionwise. The mixture is
stirred at reflux for 14 hours and then cooled. 15 ml of water and then 25 ml of 1N
hydrochloric acid solution are added. The pH of the resulting solution is brought fo pH > 8
by addition of concentrated sodium hydroxide. A solid is filtered off, and taken up in

200 ml of ethyl acetate and 100 ml of water. The organic phase is separated out, dried
over magnesium sulfate, concentrated under reduced pressure and then
chromatographed (eluents: dichloromethane/methanol) to give 0.3 g of the expected
product 91.

m.p. = 260 — 261°C 7

"H NMR {DMSO De), & (ppm): 1 (m, 4H); 2.19 (m, 1H); 3.82 (s, 3H); 5.9 (s, 2H); 7.02 (d,
2H); 7.12 (txd, 1H); 7.47 (m, 5H); 7.82 (d, 1H); 8.42 (d, 2H). |

Table 3 below iliustrates the chemical structures and the physical properties of selected
compounds of general formula (1) according to the invention. In this table:

- the *m.p.” column gives the melting points of the products in degrees Celsius (°C);

- in the “salt/base” column, “-* represents a compound in free base form, whereas “HCI"

represents a compound in hydrochloride form, and the ratio in parentheses is the

~ridrhaea) rabin-
Ulu-uuuv} 1T CALINry

-t-Bu represents.a tert-butyl 'group and Me represents a methyl group.



226 - 227 67 H, F, H H1 pyrinidin-4-y1
1- et hylindol-5-y1 - 199 - 200 68 H, F, H H1
6- met hyl pyrazi n-2-y1 1, 2-di net hyl benzi m dazol -5-y1 -

w%ﬁgoml%f‘& 69 H F, H H2 pygjd-3-yl PCT/FR2006/001782
, 2-di met hyl benzi m dazol -5-y1 - 234 - 235 70 H, tBu,
H H1 pyrid-2-y1 indol-5-y1 188 - 190 71 H, tBu, H,

H 1 PYrid-2-y1 1-nethylindé32831 - 161 -163 72 H,

tBu, H H

N° X1, Xo, Xa, Xg [ Y w Salt]bése m.p. (°C)
1 H F,HH 1 pyrid-4-yl 1-methylbenzimidazol-5-yl | HCI (2:1) | 278 - 282
2 HFHH |1 pyrid-2-yl 1-methylbenzimidazol-5-yf | HCI (2:1) | 255 - 260
3 HF,HH |1 pyrid-4-yl 1-methylindol-5-yl HCI{1:1) | 258 - 260
4 H,F,H H 1 pyrid-3-y! 1-methylbenzimidazol-5-yi HCI (2:1) | 268 - 270
5 HF,HH |1 pyrid-3-yl 1-methylindol-5-yl - 214 - 215
6 | Ht+Bu,H, H [1 pyrid-4-yl 1,2-dimethylbenzimidazol-5-yl | HCI (2:1) | 295 - 300
7 HF,HH |1 pyrid-4-v 1,2-dimethylbenzimidazol-5-yl | HCI (2:1) | 285 - 287
8 H F,HH 1| 2-methylpyrid-3-vi 1-methylindol-5-yl - 249 - 250
g H F,HH [|1] 6-methylpyrid-2-vl 1-methylindol-5-y! - 205 - 206
10| HFEHH |1 2’m°rph°')'(’|‘y'py”d'3‘ 1-methylindol-5-y! - |232-234
11 HFHH |2 pyrid-3-vi 1-methylindol-5-yl - 188 - 189
12 H,F,H,H |1 |1-methylimidazol-2-yl 1-methylindol-5-yl - 177 -179
13 HF,HH |1 pyrid-2-yl 1-methylindol-5-y| HCI (1:1) | 209 - 210
14 H,F,HH 1 [1-benzylimidazol-2-yl 1-methylindol-5-yl - 243 - 244
15 H,F,H H |2]| 4-methylthiazol-5-yl 1-methylindol-5-yl - 205-2086
16 | HEHH |1 1””’6;“232,'!?;[’;'”“"1‘ 1-methylindol-5-y! - |260-262
17 HFEHH |1 guinol-2-yl 1-methylindol-5-vyl - 266 - 267
18 H,F.HH [1 pyrid-4-yl indol-5-vl - 298 - 300
19 | H H,CF; H |1 pyrid-4-yl 1,2-dimethylbenzimidazol-5-yl - 154 - 155
. . - - 254 - 255

20 H,F,HH 1 quinol-2-yl 1,2-dimethylbenzimidazol-5-yl HCT (11) | 292 - 296

5-trifluoromethyl-2- 1-methyl-1,2,3,4-

21 HEHH 1 furyl tetrahydroquinol-7-vi 237 - 238
122t H/F,HH [1 thigzoi-Z-yi i<meinhyiindoi-G-yi - 236238
23 HFHH 1 pyrid-4-vl 2-methylbenzimidazol-5-yl - 300 - 305
24 1 H,CF;, H,H |1 pyrid-4-yl 1,2-dimethylbenzimidazol-5-yl - 250 - 251
25 { HH,Bu H |1 pyrid-4-yl 1,2-dimethylbenzimidazol-5-yl - 229 -230
26 H F.HH [1]| benzothiazol-2-yl 1-methylindol-5-yl - 250 - 254
27 H,F,H H |1]| benzothiazol-2-yl | 1,2-dimethylbenzimidazol-5-yl - 270-271
28 H, F,.H H 1 guinoxalin-2-vl 1-methylindol-5-yl - 212 - 214
29 H E.H H [2]| 2-methylpyrid-4-yl | 1,2-dimethylbenzimidazol-5-yl - 249 - 250
30 H F.H H 1 isoquinol-1-vi 1,2-dimethylbenzimidazol-5-y! - 263 — 268
31 H F,HH 1 pyrazin-2-yl 1-methylindol-5-yi - 197 — 207
32 H,F,H H 1 pyrazin-2-yl 1,2-dimethylbenzimidazol-5-yl - 239 -240
33 HFHH [1 pyrid-4-vi 2-methylindol-5-yl - 260 - 261
34 H F,HH [|1] 4-methylpyrid-2-yl i-methylindol-5-yl - 202 - 204
35 H,F,HH 1 guinoxalin-2-yl 1,2-dimethylbenzimidazol-5-yl - 243 - 247
36 H, F,HH 1 pyrid-4-yi benzimidazol-5-vi - 255 - 257
37 H,F,H H 1| 4-methylpyrid-2-yl | 1,2-dimethylbenzimidazol-5-yl - 213 -215




1 pyrid-2-yl 1-nethyl benzi ni dazol -5-y1 223 - 225 73
H tBu, H H1 pyrid-2-yl 4-nethyl-3-oxo0-2H
henzo[ 1, 41nx071n-6-y! - 136 - 138 74 H, tBu, H H 1

W({S_’F_’éd?@‘l&&ﬁl 1, 2-di et hyI benziqy dazoi -5-yi 272 pcpE#e008/001782
H, H 1 pyri d- yl 2- et hyI ‘benzi m dazol -5-y1 -

222 =224—767H—tBu,—H —H Lt pyrid-2-y1
N° {2¢)met Ryixbenzot hi azel -5-y1l| 176- 17877 H, t Bu/Salfbasé in.p.(°C)
pyrid-2-y1 quinol-7-y1
38 H, F,H, R~ 1] 2-methylpyrid-4-yl [ 1,2-dimethylbenzimidazol-5-yi - 263 — 265
39 iH, H, NMe,, Hi1 pyrid-4-yl 1.2-dimethylbenzimidazol-5-yl - 255 - 256
. 1-methyl-2-triflucromethyl-
40 H,F,HH i1 pyrid-4-yl beZZimi dazol-5-y] 4 - 224 - 226
41 H,F.HH 1] 3-methyipyrid-2-yl 1-methylindol-5-yl - 198 — 199
42 | H,CFa, H, H 11 pyrid-4-yl indol-5-yl - 225226
43 | H,CF3, H, H {1 pyrid-4-yl 1-methylindol-5-yl ' - 385 — 386
44 1 H,CF3 H, H i1 pyrid-4-y! 2-methylbenzimidazol-5-yl - 294 — 296
45 | H,CF;, H, H 11 pyrid-4-yl 2-methylbenzothiazol-5-yl - 233 - 234
46 | H,CFs, H, H i1 pyrid-4-yl quinol-7-yl - 395 - 397
47 |H, H, NMe,, H {1 pyrid-4-yl indol-5-yl - 277-278
48 |H, H, NMep, Hi1 pyrid-4-yl 1-methylindol-5-yl - 226 - 227
49 | H, H, NMe,, H i1 pyrid-4-yl 2-methylbenzimidazol-5-vi - [MH]” 425
50 |H, H, NMey, H {1 pyrid-4-yl 2-methylbenzothiazol-5-yl - 256 - 257
51 |H, H, NMe,, H i1 pyrid-4-vyi . quinol-7-yl - 266 - 267
52 | H,H,CFs, H 11 pyrid-4-yl indol-5-yl - 332 -333
53 | H,H,CFs H |1 pyrid-4-yi 1-methylindol-5-yl - 230-231
54 | H,H,CF3, H i1 pyrid-4-yl 2-methyibenzimidazol-5-yl - 154 - 155
55 | H,H,CFs H 1 pyrid-4-vi 2-methylbenzothiazol-5-yl - 252 - 253
56 | H H,CF, H [ 1 pyrid-4-yi quinol-7-yl - 237 - 238
57 | H,H,tBu,H |1 pyrid-4-vi indol-5-yl - 255 - 256
58 | H,H,Bu,H |1 pyrid-4-vi 1-methylindol-5-yi - [MH] 437
58 | H,H,1Bu,H |1 pyrid-4-yl 2-methylbenzimidazol-5-yl - 272-274
60 | H,H,1Bu,H [1 pyrid-4-yl 2-methylbenzothiazol-5-yl - 204 - 208
61 H,H {Bu, H |1 pyrid-4-yi quinol-7-yl - 280 - 282
62 H, F,HH 1| 3-methylpyrid-2-yl | 1,2-dimethylbenzimidazol-5-yl - 223 - 227
: 2-isopropyl-1-methyl-
63 | H,F,HH |1 pyrid-4-y! berf’zin%azol_5_y?’ - 138 - 139
64 H F,HH [1] 5-methylpyrid-2-yl 1-methylindol-5-yl - 188 - 190
65 H F, HH |1]| 5methylpyrid-2-yt | 1,2-dimethytbenzimidazol-5-yl - 222 - 223
66 | H.F,HH |1 6'methy'pj”daz'“‘3' 1-methylindol-5-yl - |226-227
67 HFHH [1 pytimidin-4-yl 1-methylindol-5-yi - 199 - 200
68 H F,H H |1]6-methylpyrazin-2-yl | 1,2-dimethylbenzimidazol-5-yl - 244 - 249
69 HFHH [2 pyrid-3-yl 1,2-dimethylbenzimidazol-5-yi - 234 - 235
70 | HiBy H, H |1 pyrid-2-yl indol-5-yl - 188 - 190
71 HtBu,H H [1 pyrid-2-yl 1-methylindol-5-yl - 161 - 163
72 | H,tBu,H, H [1 pyrid-2-yl 1-methylbenzimidazol-5-yl - 223-225
A L I o I
benze!1 4loxazin-6-yl .
74 | H,tBu, H/H |1 pyrid-2-yi i.2-dimeihyibenzimidazoi-5-yi |~ = - 2722741
75 | H,tBuH H [1 pyrid-2-yi 2-methylbenzimidazol-5-yl - 222 - 224
76 | H,tBu,H, H [1 pyrid-2-yl 2-methylbenzothiazol-5-yi - 176 -178
77 H,tBu,H, H |1 pyrid-2-yl quinol-7-yl - 232 - 234
78 | H,1Bu,H,H |1 pyrid-2-y! 1-methyl-1,2,3,4- - |123-125
’ T tetrahydroquinol-7-yi
79 | H,1Bu H,H |1 pyrid-2-y! 3'°x°'2H'be”§‘[’“'4]0"32'”'6‘ - |MH]* 455
80 | H.tBu, H,H |1 pyrid-3-yl indol-5-yl e IMH]” 423
81 H,{Bu,H,H |1 pyrid-3-yl 1-methylindol-5-yl - 291-292
82 { H,iBu,H . H |1 pyrid-3-yl 1-methylbenzimidazol-5-yl - 272 -274
. 4-methyl-3-oxo-2H-
83 | H,tBu, H, H |1 pyrid-3-yl benzo[1?{4]oxazin—6—yl - 125 - 127
84 | H,iBu,H, H [1 pyrid-3-yl 1,2-dimethylbenzimidazol-5-yl - 279 -281
85 | H,tBu,H,H [1 pyrid-3-yl 2-methylbenzimidazol-5-vi - 235 - 237
86 | H,tBu,H, H [1 pyrid-3-vl 2-methylbenzothiazol-5-yl - 235 - 237




. 232 -234 78 H,

t Bu,

H H1 pyrid-2-yl

1-nmethyl -1, 2, 3,4- tetrahydroqui nol-7-yl1 - 123 - 125 79
H H 1 pyrid-2-yl 3-o0x0-2H benzo[ 1, 4] oxazi n- 6-

;. t Bu,

WCE(H %}ﬁo_ﬁldﬁl

41 455 80 H, tBu,

H 4 1 PYrid-3-y1l i ndeirBryvbe/001782

423 81 H, tBu, H H1 PYrid-3-yl
=rethytimdet=5=yt =291t 29282H t8BU, H, HI
Ne | BYrxgx3xy1lnl- net hy¥benzi m dazol -5-y - 272 - |BaWbase| m.p. {°C)
87 H,tBu, H H [1 pyrid-3-yl quinol-7-yi - 242 - 244
. 1-methyl-1,2,3,4-tetrahydro- ) )
88 | H,tBu, H,H |1 pyrid-3-yl ol Ty 99 - 101
89 | H.tBu H. H |1 oyric-3-y! 3—oxo-2iﬂ—ben§rl)[1 4loxazin-6- _ 153 - 155
. 1-cyclopropylmethyl-2-methyl- } )
20 HF.HH [1 pyrid-4-yl benzimidazol-6-yl 282 - 284
. 2-cyclopropyl-1-methyl- ) )
91 | H,F,HH [1 pyrid-4-yl D emeimidarol-5-y] 260 - 261
92 | HFHH |1 s’memy‘p;{“daz‘"“?” 1 2-dimethylbenzimidazol-5-yt | - | 240-243
93 H,F,H H 1 pyrimidin-4-yl 1,2-dimethylbenzimidazoi-5-yl - 242 - 244
oa | HF HH |1 3'6"‘1‘”"'8;*_‘%‘*’“32'“' 1 2-dimethylbenzimidazol-5y1 | - | 269-275
95 | HFHH |1 5'6“dime§_‘$pyraz'”' 12-dimethylbenzimidazol-5-yl | - | 226-228
96 | H,F.HH |1 3'5'd'me§_’%'pyrazm' 1 2-dimethylbenzimidazol-5yl | - | 266 - 269
e 1-(cyclopropyl)methyl-2- ) -
o7 | HFHH 11 pyrid-4-yl methylbenzimidazol-5-yl 232 -233
98 | H,tBu,H,H |1 pyrid-4-yl S-oxo-zioenzl Aloxazin-\ _ 1o76-278
' . 1-methyl-1,2,3,4-
99 | H,tBu,H,H |1 pyrid-4-yl tetrahydroquinol-7-yl - 292 -293
100 | H,tBu,H,H |1 pyrid-4-vi guinol-7-yl - 203 -205
101 | H,tBu, H, H |1 pyrid-4-yl indol-5-yl - 336 - 338
102 | H,tBu, H, H |1 pyrid-4-yl 1-methylindol-5-yl - 248 - 250
103 | H,tBu,H,H |1 pyrid-4-vi 1-methylbenzimidazol-5-yl - 259 - 261
. 4-methyl-3-oxo-2H-
104 | H,tBu,H, H |1 pyrid-4-vi benzo[1.4]oxazin-6-y! - 218 - 220
105 | H,tBu, H,H |1 pyrid-4-vi henzimidazol-5-yl - 292 - 283
106 | H,tBu, H,H |1 pyrid-4-yl 2-methylbenzothiazol-5-yl - 255 - 257

The compounds of the invention were subjecfed to in vitro and in vivo pharmacological

tests that demonstrated their value as substances With therapeutic activities.

The compounds of the invention also show solubility characteristics in water that favour

~.go0od in vivo activity.

Test of inhibition of the current induced with capsaicin on rat DRGs

- Primary culture of rat dorsal root ganglion (DRG) cells:
The neurons of the DRG naturally express the TRPV1 receptor.

The primary cultures of newborn rat DRGs are prepared using 1-day-old rats. Briefly,

after dissection, the ganglions are trypsinized and the cells dissociated by mechanical

trituration. The cells are resuspended in an Eagle basal culture medium containing 10%
foetal calf serum, 25 mM KCI, 2 mM glutamine, 100 pg/ml gentamicin and 50 ng/ml of
NGF, and then deposited on glass slides coated with laminin (0.25 x 10° cells per slide),



83 H tBu, H H 1 pyrid-3-yl 4-nethyl- 3-o0xo-2H
‘benzoll, 4] oxazin-6-yl - 125 - 127 84 H tBu, H H1
pyrl d-3-yl 1, 2-di met hyl benzi m dazol -5-y1 - 279 -281 85

%67%,1014&! H 1 pyrid-3-yl 2-4yet hyl benzi m dazolpdryi2006/001782
237 86 H tBu, H H 1 pyrid-3-yl '

o DT B 8% Tl oppes o
husiglifigdrimespheape coriping® 5% CQO, and 95% air. Cytosme p-D- arabmosnde (1 uM)
is added 48 hours after culturing, to prevent the growth of non-neuronal cells. The slides
are transferred into experimental chambers for the patch-clamp studies after 7-10 days of
culturing.

- Electrophysiology:

The measuring chambers (volume 800 /.)l) containing the cell preparation are placed on
the platform of an inverted microscope (Olympus IMT2) equipped with Hoffman optics
(Modulation Contrast, New York) and observed at a magnification of 400X. The
chambers are continuously gravity-influxed (2.5 ml/min) using a solution distributor
accepting 8 inlets and whose sole outlet, consisting of a polyethylene tube (aperture
500 um), is placed less than 3mm from the cell under study. The “whole cell”
configuration of the patch-clamp technique was used. The borosilicate-glass pipettes
(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 15
to 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
observed. After a control period (stabilization of the capsaicin response alone), the test
compounds are applied alone at a given concentration (concentration of 10 nM or 1 nM)
for a time of 4 to 5 minutes, during which several capsaicin + compound tests are
performed (to obtain the maximum inhibition). The results are expressed as a percentage
of inhibition of the control capsaicin response. o

 The percentages of inhibition of the capsaicin response (300 nM) are between 20% and
100% for the most active compounds of the invention tested at concentrations of 10 nM

to 0.1 nM (see the example in Table 4).

The compounds of the invention are thus effective in vifro antagonists of receptors of
TRPV 1 type. '



H tBu, H H1 pyrid-3-yl quinol-7-yl - 242 -244 88 H,

tBu, H H1 pyrid-3-yl 1-nmethyl-1,2,3,4-tetrahydro-

qui nol- 7-361 9? - 101 89 H, tBu, H H 1 pyrid-3-yl

5 - enzo[ 1, 4] oxazi n- 6-,,Y1 153 - 155 9 3
W(il,z&ﬁ%fagfri d-4-y1l 1-cycl opr o%yl met hy1- 2- net hy%dTL/FIEZO(W001782

benzi m dazol -6-y1 282 - 284 91 H F, H H1

pyri d-4-y1l 2-cycl opropyl- 1La%&fy| - benzi mi dazol -5-y1 -

260 - 261 92

Compound No. % inhibition as a DRG patch

6 80% (3 nM)

Test of mouse corneal irritation

The irritant nature of capsaicin is readily assessed on the cornea since this organ is one
of th.e organs most densely innervated with C fibres. In this context, from preliminary
exper'iments, the application of a very small amount of capsaicin (2 ul at a concentration
of 160 uM) to the surface of the cornea of an animal leads to a certain number of
stereotypic behavioural traits associated with irritation, which are easy to detect. Among
these, the following are noted: blinking of the eye, rubbing of the instilled eye with the
ipsilateral front paw, rubbing of the face with both front paws, scratching of the ipsilateral
face with the hind paw. The duration of this behaviour does not exceed the 2 minutes of
observation, and the animal then resumes its normal activity. This aspect is moreover
also normal. The mouse is not recluse in a corner with raised hackles and does not
develop any observable sign of suffering. It may be concluded that the duration of action
of capsaicin at these doses is less than 2 minutes.

Summary of the methodology:

- The principle of the series of experiments is to determine whether the compounds of the

invention can influence the behavioural response induced with a given amount of

- capsaicin. The capsaicin is initially diluted to 25 mM in DMSO and diluted, for its final

use, in Tween 80 to 10% in physiological saline. It appears, from control studies, that,

under these conditions, the solvent has no effect.

In practice, the test product is administered orally and, with a delay (pretreatment time: {)

that depends on the pharmacokinetic data, the animal receives an ocular instillation of

2 ut of a 160 uM .capsaiciﬁ solution prepared as indicate above. During & 2-minute

observation following the instillation, the number of times the instilled eye is rubbed with

the ipsilateral front paw is recorded.

For a given animal, the percentage of protection is calculated as follows:

P = 100 — ((number of scratching actions observed/mean number of scratching actions

- for the group treated with the solvent) x 100)

This percentage of protection is averaged for each group of animals (n = number of

animals tested with the compound of the invention). |

The percentages of protection evaiuated in this model for the most active compounds of

the invention, used at a dose of 1 mg/kg (po), are between 20% and 100% (see the




H F, H H16-nethylpyridazin-3- yl
1, 2-di et hyl benzi m dazol -5-y1 - 240 -243 93 H F, H H
1 pyrimdin-4-y1l 1,2-dinethyl benzi mi dazol -5-y1 - 242

H F, H H1 3, 6-dijyethyl pyrazin- 2-
qu(g)%lgl ﬁzlet hyI benZ| m dazol - %E 269 -275 95 Hyp]elr:r,[FRl-ZI,0OtI3—|/001782

1.5 [agZin- 2-

59’3‘,’"%”8?‘%@% “xyajr%*‘?ﬁfdazol 5-yl - 226 -228 96 H, F, H, H
1 3,5-dinmet hyl pyrazin- 2-yl :
1, 2-di et hyl benzi m dazol -5-y1 - 266 -269

Table 5
Compound No. % P - (i) at 1 ma/kg {po)
6 24% - (1h)
3 44% - (1h)

The results of these tests show that the most active compounds of the invention block

the effects induced by stimulation of the TRPV1 receptors.

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 the TRPV1 receptdrs are involved.

Thus, according to another of its aspects, a subject of the invention is medicaments that
comprise a compound of formula (i), or a pharmaceutically acceptable salt, or

alternatively a hydrate or a solvate of the said compound.

These medicaments find therapeutic use especially in the prevention and/or treatment of
pain and inflammation, chronic pain, neuropathic pain (traurma-related, diabetic,
metabolic, infection-related or toxic pain, or pain induced by an anticancer or iatrogenic
treatment), (osteo)arthritic pain, rheumatic pain, fioromyalgia, back pain, cancer-related
pain, facial neuralgia, headaches, migraine, dental pain, burns, sunburn, animal bites or
insect bites, post-herpetic neuralgia, muscular pain, trapped nerves (central and/or
peripheral), spinal column and/or brain trauma, ischaemia (of the spinal column and/or
._the brain), neurodegeneration, haemorrhagic strokes (of the spinai coiumn and/or oflhe

brain) and post-stroke pain.

The compounds of the invention may be used for the preparation of a medicament for
preventing and/or treating urological disorders such as hyperactivity of the bladder,
vesical hyperrefiexia, vesical instability, incontinence, urgent micturition, urinary

incontinence, cystitis, nephritic colic, pelvic hypersensitivity and pelvic pain.

The compounds of the invention may be used to prepare a medicament for preventing
and/or treating gynaecological disorders, for instance vulvodynia and pain associated

with salpingitis or with dysmenorrhoea.



97 H F, H H1vpyrid-4-yl 1-(cyclopropyl)nethyl-2-
-met hyl benzi m dazol -5-y1 - 232 - 233 98 H, tBu, H H1
pyrid-4-yl 3-oxo-2H benzo[ 1, 4] oxazi n-6- Yi 276 - 278

, H H' 1 pyrid-4-y1 1-nethyl- 1, 2, 3,
WC?ZQOEQ@/ oqui nol-7-y1 - 292 %93 100 b, tBu. eTpRR006/001752

pyrid-4-yl quinol-7-yl - 203 -205 101 H tBu, H H1
pyrid-4-yl indol-5-yl 336 - 338 102
These products may also be used for the preparation of a medicament for preventing

and/or treating gastrointestinal disorders such as gastrooesophageal reflux disorder,
stomach ulcers, duodenal ulcers, functional dyspepsia, colitis, IBS, Crohn’s disease,

pancreatitis, oesophagitis and biliary colic.

Similarly, the products of the present invention may be useful in the prevention and/or
treatment of respiratory ‘disorders such as asthma, coughing, COPD,
bronchoconstriction and inflammatory disorders. These products may also be used for
preventing and/or treating psoriasis, pruritus, dermal, ocular or mucous irritation, herpes

and zona.

The compounds of the invention may also be used for the preparation of a medicament

for treating depression.

The compounds of the invention may also be used for preparation of a medicament for

treating diabetes.

According to another of its aspects, the present invention relates to pharmaceutical
compositions comprising a compound according to the invention as active principle.
These pharmaceutical compositions contain an effective dose of at least cne compound
according to the invention, or a pharmaceutically acceptable salt, a hydrate or solvate of

the said compound, and also at least one pharmaceutically acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and the desired

mode of administration, from the usual excipients known to those skilied in the art.

”In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active principie of formula (I) above, or the
possibie salt, solvate or hydrate thereof, may be administered in a unit administration
form, as a mixture with standard pharmaceutical excipients, to man and animals for the

prophylaxis or treatment of the disorders or diseases mentioned above.

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, iniraocular and intranasal administration forms, forms for



H tBu, H H1 pyrid-4-yl 1-nethylindol-5-yl - 248
-250 103 H, tBu, H H 1 pyrid-4-yl
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adrwx %@Wﬂl’qaﬁf jnﬁa[%ﬂﬁﬂ be%?ca ﬁ?’ér}é‘q%ﬁg'é‘ éd%‘éutah'eod@ 1|ntra_|n_1ﬁscular or
mtreoazmmsnatﬁmoistram fanmentactal aﬁi@?'@stéalt@flef@tr@*‘d aﬂ@ lmﬁ'WFSt F@r topical
n
oo R rBOIRSPLAEL, £ ool AeBP TSk 3 deams go.
poribeescaniptiansds of the invention also show solubility
characteristics in water that favour good in vivo
activity.
By way of example, a unit form of administration of a compound according to the

invention in tablet form may comprise the following components:

‘Compound according to the invention ' 50.0 mg
Mannitol 223.75 mg
. Sodium croscaramellose o 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylceliulose 225mg
Magnesium stearate 3.0 mg

The said unit forms are dosed to allow a daily administration of from 0.001 to 30 mg of

active principle per kg of body weight, according to the galenical form.

There may be particular cases in which higher or lower dosages are appropriate: such
dosages do not depart from the scope of the invention. According to the usual practice,
the dosage that is appropriate for each patient is determined by the doctor according to .
the mode of administration, the weight and the response of the said patient.

According to another of its aspects, the present invention also relates to a method for
treating the pathologies indicated above, which comprises the administration to a patient
of an effective dose of a compound according to the invention, or a pharmaceutically

acceptable salt, or hydrate or solvate thereof.



Test of inhibition of the current induced wth
capsaicin on rat DRGs - Primary culture of rat dorsa
root ganglion (DRG cells: The neurons of the DRG
natural ly express the TRPV1 B&ceptor. The primary

cul tures of newborn rat DRGs are prepared using
1-day-old rats. Briefly, aCtLAIM8issection, the
ganglions are trypsinized and the cells dissociated by
mechani cal trituration. The cells are resuspended in
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Conpound No. % inhibition as a DRG patch 6 80% (3 nM
Test of nouse corneal irritation The irritant nature
of capsaicin is readily assessed on the cornea since
this organ is one of the organs nost densely
innervated with C fibres. In this context, from
prelimnary experinents, the application of a very
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5-fluoro-1-[(pyrid-3- yChethyll 1
H i ndol e- 2- carboxyl ate et hy®!
5-fluoro-1-[(pyrid-4- yI)neth ]-
7. |_|J$Q1d>(f)|aecgm@gm5)ogg,|ﬁ§fr@a (Iétaqu)rdlng to Claim 6 for the preparation of a
0 2+ l] car t
méd:&énﬂé’ﬁt_ ff&rugérg\?’éﬂ_tﬁil oYQTﬁét,?%ﬁ m@%ln%H%P %rgl%?égla fisorders,
gy}qapqamggn‘éal2d|§gr|dgr§quﬂr@mt@{in§l| dnsorders, resplratory dlsorders psoriasis,
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dig¥§%-i d- 3- yOmet hy11-1 H-i ndol e- 2-carboxy|ate et hyl
5-fiuoro-1-[ (benzothi azol -2-yi)rnethyl]-i
H i ndol e- 2- car boxyl ate - et hyl
5-fl uoro-1-[(1-methyl benzi m dazol -2-yl)methyl]-1Hindo
| e-2-carboxyl ate et hyl
5-fluoro-1-[ (4-nethylthiazol -5-yflethyl]-1
H i ndol e- 2-car boxyl ate ethyl 5-fluoro-1 -go
uinol-2-yl )nmethyl]-1 Hindol e-2-carboxyl ate ethyl
5-fluoro-1-[ (qui noxalin-2-yOrethyl]-1Hindol e-2-carbox
ylate ethyl 5-fluoro-1-[(pyrazin-2-yOrethyl]-1
H- i ndol e- 2- car boxyl ate - ethyl 541 uoro-1
-[ (3-net hyl pyrid-2-yl)nmethyll-1 Hindol e-2-carboxyl ate
- ethyl
5-fluoro-1-[ (isoquinol-1-yOrethyl]-1Hi ndol e-2- car boxy
| ate - ethyl
5-fluoro-1-[(4-nmethyl pyrid-2-yOret hyl]-1H i ndol e-2-car
boxyl ate - et hyl
5-fluoro-1-[(2-nethyl pyrid-4-yl)ethyl]-1Hindol e-2-car
boxylate 40 et hyl
5-fluoro-1-[(2-methyl pyrid-4-yl)nethyl]-1Hindol e-2-ca
rboxyl ate et hyl
5-fluoro-1-[(5-nethyl pyrid-2-yl)nethyl]-1Hi ndol e-2-ca
rboxyl ate et hyl
5-fl uoro-1-[(di met hyl pyrazi n-2-yQOrethyl]-1Hi ndol e-2-c
ar boxyl ate et hyl
5-fluoro-1-[ (6-nethyl pyrazi n-2-yQret hyl ]-1H-i ndol e-2-c
ar boxyl ate - ethyl
5-fl uoro-1-[(6-nmethyl pyridazin-3-yQOrethyl]-1H i ndol e-2
- carboxyl ate et hyl
5-fluoro-1-[(6-nmethyl pyrid-2-yl)nethyl]-1Hi ndol e-2-ca
rboxyl ate - ethyl
5-fl uoro-11(2-phenyl pyri d-4-yQret hyl ] - 1H i ndol e-2-carb
oxyl ate - nethyl 6-tea-butyl-I
-[(pyrid-4-yl)methyl]-1Hindol e- 2- carboxyl ate - et hyl
C5-trifluoromet hyl-11(pyrid-4-yOrethyl]-1Hindol e-2-car
boxyl ate et hyl
6- N- di et hyl am no- 14( pyri d- 4- yOret hyl ] - 1H i ndol e- 2- car
boxyl ate - nethyl 6-trifl uoronethyl
-1-[(pyrid-4-yl)nmethyl]-1H i ndol e- 2- car boxyl ate -
et hyl
5-tert-butyl-11(pyrid-4-yQret hyll- 1H i ndol e- 2- car boxyl
ate - ethyl
5-terbutyl-11(pyrid-2-Anethyl]-1H i ndol e-2-car boxyl ate
- et hyl
5-terbutyl-11(pyrid-3-Anet hyl]-1Hindol e-2-car boxyl ate
et hyl
5-terbutyl-11(2-nethyl pyrid-3-yOret hyl]-1H i ndol e-2-ca
rboxyl ate - ethyl
5-terbutyl-1-[(6-nethyl pyrid-2-yOrethyl]-1Hi ndole-2-c
ar boxyl ate et hyl
5-fluoro-11(pyri mdin-4-yl)nethyl]-1Hindol e-2-car boxy
late in the formof base or of acid-addition salt, and
also in the formof hydrate or solvate. 4. Conpound of
formula (V) chosen fromthe foll ow ng conpounds:



