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N- (Het eroaryl)-1-heteroaryl al kyl - 1H i ndol e- 2- car boxam
de derivatives, preparation and therapeutic use

nghﬁé E‘@F i nvention relates to conpounds deriyved
048t er oaryl ) - 1- het er oarlyl al kyl - 1H PCT/FR2006/001782
%&?‘%I e- 2-car boxam des which show in vitro and in vivo.

SR EiEEATY 1 -BRtefapntig kdr HHigg@iprisrasberamidemlerivatijesymrgparation and
thiarpsauti® Uk tisdregfubj ect of the invention concerns

conpounds corresponding to the general formula (1)
bel ow. Anot her subject of the invention concerns

ThEOARSRBA feRited) i RBAPBANIEO ABRMIEAdFoR NIRERFGRNy!)-{-AEEH Ry lalkyl-1H-
of the invention concerns the use

(1) .. Anot her subject L ne : L
’@P?et-%-&aﬁaﬁﬂaﬁﬁa gdh&?‘ YoMeip atra g bve antpoenisiastivity|gp fereptors of
deﬁqaanup é. i n pharmaceutical conpositions. The

compounds o?l the invention correspond to the general

formula (1): XL HX2 NW X3 NO X4 Y)n (1) in
Avistaubpsdt of e inentiihcbotiferhs REMPEIMds doRaSRGFRNG ke Qdneral formula

ch ot her, a hydrogen or hal ogen atomor a :

(IFqe'ew. al kyl, C3-C7-cycl oal kyl |
ARGEhEY subyédt 0pihk Yhverfior-doriteknél &Béss@f%récdaklﬁ%(@&hkladnds of general
fCl- C6i al koxyl, Ci1-C6-fl uoroal koxyl, cyano, O NR1IR2,
Frpled)- NRIR2, C1- CB-thioal kyl, S(O)-Cl-C6-al kyl |
An&6€d Butfidct Gt IvéntionGONEEME thé\BSCERhe Mﬁ?p%@%@op%eneral formula

ryl  qroup, .the aryl being optionally substitute

(lg?%/pﬁcl?ﬂ '”dﬁe‘i’fﬁ?r@e'gﬁﬂﬁniﬂf\? peeulicR) SemPOFitigNg a hal ogen

and a Cl-C6-al kyl, C3-Cr7-cycl oal kyl,

C3- Cr-cycl oal kyl - C1- C3- al kyl ene Cl- C6-f | uor oal kyl ,
TWQ%@%IY%@L&G Ievendign PeiRsPeRf K igigenaal fosmeia (By ano

group; Wrepresents a fused bicyclic group of fornula:

2 A D34 bonded to thge nitrogen atomvia positions

1, 2, 3 or 4; A represent'™ a 5- toH7-nenbered

het erocycl e conprisXpg fromone to Nltws
946
N O

\
X, Y/( )n

M

in which

X1, X2, Xg and X, represent, independently of each other, a hydrogen or halogen atom or
a Cy-Ceg-alkyl, Cs-Cr-cycioalkyl, C;-C;-cycloalkyl-C4-Cs-alkylene, Ci-Ce-fluoroalkyl,
C4-Ce-alkoxyl, C;-Ce-fluoroalkoxyl, cyano, C{O)NR4R;, nitro, NR4R;, C;-Ce-thioalkyl,
-5(0)-C/-Ce-alkyl, -S(0),-Cs-Ce-alkyl, SONRjR;, NR;CORs, NR;SO;Rs or aryl
group, the aryl being optionally substituted with one or more substituents chosen
from a halogen and a C;-Ce-alkyl, C;-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C4-Cs-alkylene,
C4-Ce-fluoroalkyl, C,-Cg-alkoxyl, C4-Cs-fluoroalkoxyl, nitro or cyano group;

W represents a fused bicyclic group of formula:

1
2
A
AN
4

bonded to the nitrogen atom via positions 1, 2, 3 or 4;
A represents a 5- to 7-membered heterocycle comprising from one to three




WD 2007/ 010144 2 PCT/ FR2006/ 001782 het eroat ons chosen
from0O, S and N, the carbon aton(s). of A being ‘
optionally substituted with one or nore groups chosen

_ %%% g%ogen atom and a Cl-C6-al kyl,
EYIRWAbal kyl , c3-C7- cycl oaﬂ kyl - Cl- C3-al kyl BRE/FR2006/001782
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&0 82 affgen HetBrotA 25 B8 arpray b3 aika v Ry whes esgoirogen is
al kyadpient tola GBrbbh WA Fub¥tituted WATHO%Y lxo @h@nﬁ'vﬁtﬂxﬁﬂ in the other
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Cl1- €8%%%i oal kyl, SH, -S(O) -Cl-Cs-al kyl,
rrS(@)aqL@lmQG 2ajrbgyl SO02NR1R2, NR3COR4, NR3SO2RS5,
aIk | ene or ar% group the aryl and the
Gt

arylreFt*';'?Es > 8 NRIPreatY aptipnay PR With QNS < imere gaeuRstahosen from
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n| t ?‘a 8qu ou %‘P&’F” @é‘gr% Ezﬁskyg&a&?’e‘iyﬂ??@y'b ¢ -Cy-cygloalkyl C-Cs-
tpﬁlr EWEdﬂ;] (';3’1:-%6 kaﬁwﬂcﬁﬁﬂmw)dm%ﬁbmﬁdggy hm'o Or cyano group;
Aot Ftresepl duutRsBRRaRLER santhoer L BMTDOSHT alPmior 7 Gr-Caralk,

Cl C@-Calcwbalky! G5-C+ cﬁd@élmblﬂdsvalkyfene agl -Cy- Cﬁ-alkylelne or aryl group;
ene

C3- C/: c al al kyl ene, ar
or & Eir g‘\a Jq%efﬁﬂf(ﬂn Pty E\&rf&%ﬂﬂn évtpw&eﬁfe?ﬁfémﬁ/eym Gin azetidinyl,
eacbyrﬂiltbmyl,, ﬂlprdVlOgézépﬁinmnﬁﬁrpﬁolﬁ% Oﬁn@hbmhonr@rylpwperazmyl or
| ene or art}/‘@fgqr resen
1. BB R pEn o thiscstavh peisaeoRoRalpy fubs Fuleg: wit a Cr-Cealky.
r epCﬁS?—ﬁYdoaﬂkW)@fl@;g@%lo%tk@ﬂt?lcs-aik%n@%rﬂLWC -alkYIene or aryl group;
R % cl oa ﬁ@ﬂ q o%g oal k&
A% %ﬁeaév Pencenfly otgaeisothpl 7 YAEPISH ampr@ﬁonﬁs alkyl, aryl-
R7 cgpg.emﬂemoaa@yg}bg@en atomor a Cl-C6-al kyl,
@C?ccloal&b ES ércloalkl C1C3alkylene
Re1- dgPresaprsatkiealkyly givt-erCeslkylers oear! group;
REL- Gepadsisiis aQﬂyQ}o en@forﬁ‘%ra C1 Ce-alkyl C;-Cr-cycloalkyl, Cs-Cr-cycloalkyl-
cyel g o al
PR HlsY 550 15 Gl ARG e retlodens o aylpoup:
R;af Yrepfelsbiits a %?dﬂog&i‘&%n%r@' D=tk Cg—C -cycloalkyl, Cs-Cs-cycloalkyi-
OBquoroaIkY - S(0) 2- ‘
%Ctylg%s ?’1) Cs(f@;)@alkyl aryl-C,-Ce-alkylene, ' C,-Ce-alkyi-C(O)-, CsCr
gﬁk@r%rgﬁww@,atwkyi% Gé’efil Kigl - engusicBkgrC(O, aEyE-Edidalkyl-C(0)-,
D) e -Chalyibne B(SEP ¢, -Coalky-S(O)y, Cr-Cefluoroalkyl -S(O)y-,
Cs-Cr-cycloalkyl-S(0),-, Cs-Cy-cycloalkyl-Cs-Cs-alkylene-S(0),-, or  aryl-C;-Ce-
alkylene-S(0),- or aryl group. '

in the compounds of general formula (1):

- the sulfur atom(s) of the heterocycle A or of the heterocycle Y may be in oxidized form
(S(O) or S(O));




In the conmpounds of general formula (1): -,the sulfur
atom(s) of the heterocycle A or of the heterocycle Y
may be in oxidized form (S(O or S(O2); W

\,‘2(5)2‘1472(;1%44 3 PCT/ FR2006/ 001782 - the nitrogen

the heterocycl e A 8r of the heter ocyREEFR2006/001782

Wmﬁ f) % form (N-oxide). In the context of o
AT Prdteé%f%xcl%ﬁoctr e thetarogysle Wenay be in oxidized

ﬂnnnbt@nﬁg_lnclude i ndol yl, isoindolyl, indolinyl
I soi ndol i nyl, benzofuryl, dihydrobenzofuryl,
benzot hi ophenyl, di hydrobenzot hi ophenyl,

Irbthezenntssd oy lthe dtvbNﬁHrD*éﬁQﬁtBPédeﬂgr&)ﬂsl w ﬁn‘apﬁt“%oéél Méhtioned include

g Ih dr oi f}’g n . benzi m dazol
in P{E// Hﬁgyb|'s>9'ndotw,a%tzyfurylb@hwphewmrw benzothiophenyl,
d |h§5drbBétthbpméﬂW I, %H%Qéﬁ:‘lgﬁ obe %%%Fﬁb@ﬁﬂ%)&é&ohnyl isobenzofuryl,

I d
d'F% Z'gh{’/%taztzigﬁ%/ n&P&?u"l’“?qc%Béb{hudtlaﬂ tﬂt;e?%#'hgm%{ s ihgazeiyl yenzothiazolyl,

istlsdnzatherom, S@ﬂtytjmﬁa%bnz&ﬁﬁmazﬁéﬁébtnazolyl quinolyl, dihydroquinolyl,

roben oxazi ny benzot hl azi n
te g’ 'P‘P%}/‘g ot'frﬂqHE‘PW d'“bﬁ‘i‘fﬁheﬂv'ﬂwz/ tgtirhvairaisaawinolyl, benzoxazinyl,

dlh&dﬂ@’bﬁtﬂﬂkﬂd’t@lomeﬁ!bthla!zhplr a i Bn%ﬁuhibﬁé’ilhﬁ}’ | einnolinyl, quinazolinyl,

noxaI| dro ul noxa
%uu nox ql}yg[ qumqlzq;tmyhm ngplnoxahnyl dihydroquinoxalinyl,
temaﬂypmcpmm(hmiyam mﬂthaléﬁftw ahydlnRpOiHRiIazMY | - tetrEﬁHr@phthalazmyl

t rahydrob
te{%’}yldé %él{eigll az etﬁtr@b}?drroger%z[g]gze%ﬂtﬁ ‘] atetrahydrobenz[d]azepmyl
tetrai‘tyld&*bﬁdlﬂb]‘?ﬂaﬁ'[d?bblﬂiyl‘l] di ateByisbenzole]l1 4]d|azepmyl tetrahydro-

tetrahy

i e R T A

1,4]thi azep| nyI groups. Anmong the conpounds of general
cts of the invention,

rmul a at _are su
Ao S o B B el Bt o Bionasentos, a s
subgmuwof ajtn%d&hds ¥3nsists obfhe cXﬁwaﬁrFHsQ‘éﬁ\%lch' ndfependent Iy
er n or hal ogen atom for
X, @%Pa‘j f%%ﬁ%”hé’Yf%Psﬁﬁ? erdly ofegeh %be@mtwroge@ephalo@ean atom, for
examplepd dueririesbionUdryd CILQLdIkyl Yrou, f&le@nﬁlé@t&%ﬁyl Lgroup, or a
c g B@ exa Ieatrlfluoromsthy group.
T 63“5‘ 1 %ou% AR dflugramethyl geauPar e subj ects of
t he |nvent|on a second subgroup of conpounds

A %on%%sts of %%ounds for X1, X2, X3 and X4
R EourH Gh EaaaL Pymidh (b 4k ot Hebecsonranmeatior s second

subibupgeftoripeindd €snsiseXsrThé Sorﬁi)édddgrfé%lﬂt om or a

e atert tyl group, a

x%gac{gbr %rou for exa
f 19 YoeBLRS @Pawe"f'bpf%%@a@meé 2 hydrogen o hakegemydtom, for
exagjmmellca flaorirke @t IOONBlB?—CiBﬂ(yﬁ@FBLBZ forb%kétﬂpfésa 46k b06H group, a

neral fornula (1) exa

Ct'}&t HB?W'?@M%’ &?%ﬁ%ﬁmp}gﬁﬁﬁlbﬁwe&mﬂrﬁwaa@r dgroyeidR R, Ry and R.
beifipasrdéfined!in tHehgnert forfriull BCIcP eAmpIBS dlﬂ%ﬁ?%e co %’n ds

third subgroup of compounds consi sts 0
for which: X2 is other than a hydrogen atom Anong the

Amo:@g’r]ttmlmiﬁpafndg%'ﬂ%éﬁéraf fIrilad()( thit 5@%ub2€c?s atime%ﬁ&e%n% a third
t he |Og]vent| on fourth subgroup o

subgrayp; P%mB‘P“'tq?&OE%lﬁ%(ﬂJﬂwoﬂmOUm fonwhich:

Xz is other than a hydrogen atom.

Among the compounds of general formula U] that are subjects of the invention, a fourth
subgroup of compounds consists of the compounds for which:
W represents a fused bicyclic group of formula:




Wrepresents a fused bicyclic group of formula: WO
2007/ 010144 4 PCT/ FR2006/001782 2 OA 3 4 bonded to
the nitrogen atomvia positions 1, 2, 3 or 4; and Wis

fromindolinyl, isoindolyl, isoindolinyl
v@@%é@?%%& di hydr obenzof uryl # ~benzot hi opheny| PCT/FR2006/001782

di hydr obenzot hi ophenyl, benzoxazol yl,

di hydr obenzoxazol i nyl, isob&nzofuryl,

di hydr oi sobenzof uryl, berzi ol'W ;-

di hydr obenzi m dazol yl , i lyl] A ndazolyl,
benzot hi azol yl , isobenzo% I

di hydr oi sobenzot hi azol yl ” be zotr;azolyl, qui nol yI ,
di hydr oqui nol yI , tetrahydrodﬂinolyl, i soqui nol yI,

bgﬁdﬁdqbcfﬁesﬁﬂ'}ibé}?gféh via BSéiﬁ&IEVFEzOb%Pﬂ“i nolyl,
benzoxazi nyl7 di hydrobenzoxaZi hyl”, benzot hi azi nyl ,
apdl Y de sivesery drom ilinl,, iseindelpl iisojndolingi herzskurgly idihydrobenzofuryl,

i i nazaqly r ogui WY i i
?%%ﬁ@%ﬁk’w ’ Q!jr#yﬁﬁégﬁag.a&uﬁh%@ﬁffﬁnyﬁ)‘éh?%%l&/ln dihydrobenzoxazolinyi,
isphenzafiyiyr ogiivdreisabenspfuryl, phenwinidazolyll | dihydrobenzimidazolyl, indolyl,

indl r iy el onf; .2z , .
B T

aigelylahy diityslerncindlyiz e p tatiphydroatinalily dr demguinolyl,  dihydroisoquinolyl,
telrERYdPbik Lﬁr]l 'Iazep!ﬂ%koxaﬂnﬂ.rahygﬁ@&%benzoxazinyl, benzothiaziny!,

nzole][1, 4] di azepinyl |
dipydrebgnzaiiazino[ b] [ 1cianNadirgz epi nyhuipazdlisylr ahydr dihydroguinazolinyl,

ARSI 3R O DB RS cnypoci
phdbaazinylyt ddyérephiakaizingld itetrahydrapbthelaainyk ortetahyd(abenz[blazepinyl,
teﬁaﬁy&oséh%[q&ggmylgOlétréﬁdeb%nE@]S‘Hz%Pin?t? ﬁgﬁ%oggH%égB]ﬁQ?]diazepinyi,

subgroup O unds “consi s

tetiaMIebepzelelli disiaresiny!, f ustahysiralenize[b][ htinxpzepiny orarul tetrahydro-
i the nitrogen atomvia positions 1,
b%Z 8{:?][3,:1 ﬂgfua?%@ﬁ%;éuﬁs X : and

. I'S chosen from benzi m dazol yl
the Gaeop ang¥esupsegeanetotys)taf dhe aaidagroap ¥rbelngaiptionallyi supstituted as
defiRbd PNAE GinardPRImiFd Wi th one or more Cl- C6-al kyl
groups, "for exanp nmet hyl ; and/or the nitrogen
atonm(s) of A being optionally substituted wwth R7, R7

A& BREBHIpAENE SFinéFsur! BhroBh O4 Rith 5gr&XPORIcingBEAY Lonsists of

the compounds for which:

W represents a fused bicyclic group of formula:

2y
A
3 /
4

bonded to the nitrogen atom via positions 1, 2, 3 or 4;

and W is chosen from benzimidazolyl and indolyl groups; and/or

the carbon atom(s) of A being optionally substituted with one or more C;-Cs-alkyl groups,
for example methyl; and/or

the nitrogen atom(s) of A being optionally substituted with R;, R; representing a C,-C¢-

alkyl group, for example methyl.

Among the compounds of the fifth subgroup, a sixth subgrdup of compounds consists of

the compounds for which:




Anong the conpounds of the fifth subgroup, a sixth

subgroup of conpounds consists of the conpounds for

whi ch: WO 2007/ 010144 5 PCT/ FR2006/ 001782 W.s chosen
5-yl and |ndoI 5-yl groups; and/o

&ﬁgﬂéﬁﬁ&g%ﬁpaggﬁgls) of A bei ng Soptional Iy substi ?GT@BZOO@OOW&

Qne.or nore gr oups for exanple a
Vi3 RN Ry GremigE el Bbged eSOy Lerowns: AWl ng
tlmatarbnmbtdjn(spw béitly @gtionalp siistitdidd Wﬂﬁ roﬁé %Phid'r‘@ C"%LCS-alkyl groups, -

Kk for exanple a nethyl
619}?0%”@“3‘? gE’ourth subgroup, a seventh subgroup
tmac nnrogmurwlqs) 60A YefrigSoffonaies RIRMH N fR?rRy\'ﬁép?@sent a Cy-Cg-
||oreser}ts sed i% gycl ic group of formil a:
[5¥ ”Epi?w S¥8Y%” t he ni trogen atomvia p03| t| ons
2 or and Wis chosen from benzi m dazol yl, indolyl,
an

3,

benzo hlazol q I, tetrahydrqu|nonI
ARIRRG 5 g‘ﬁ’?dﬁu%l e %&Ytars%bﬁ@t@ar%éw%%rﬁ-@slmép gf compounds
chrwmgoblpblcon@bhydsswbﬁmbﬁ uted with one or nore

1- C6- al k rou for exanple a nmethyl or an
V‘f?&b?*“&a&?ﬁﬂ“é%’ %@?‘ﬁ'ﬁ%‘?‘@a?flf%m&ﬁ‘ oups, for exanple a
trifluoromethyl group, C3-C#cycloal kyl groups, for

exanpl e a cycl opropyl, op s; and/or the

nitrogen aton(s) of A bei ignally substituted

with R6 when the nitrogenis/ cent to a carbon

atom substituted with an3o g R6 representing a
hydrogen atom or a Cl1-C6-alkyl group, for exanple a

or. wwth R7 in the other cases, R7

b?”é’ﬁpé‘smri'ﬁﬁ@g% tamein pasitigns @rasdp, for exanple a
anteWhilcho&dn ﬁorﬁ?veﬁélﬁﬁy@dzﬁﬁrl iﬁ'}ﬂohﬁ:lbeg%oth%lzggf/kﬁﬂﬁo%‘?&%& droquinolyl
for exanple a cycl opropyl nmet € CO Y
a’lﬁ’f*’%ﬂ%“ﬁ'&“ﬁﬁrl%‘d(qf) that are subjects of the
ths RERIBhI 86 (s3 Bf ﬁlb@h{g%ptuéh&ﬁfs%?ut%d WMW?&% rtg'-é LSkyl groups,
of the conpounds nis e
fonfxag Pt e cORL IS BT isgriveYlal Cf@r&mraal(qu) graugs, dore example a

trifudPbrathgl N6,-CNURIBEIN !
npouﬁgsé}gg%sl stys1 of t“f%egroog g]ofﬁ;n ar?%?%vﬁé Bﬁﬂ:rp‘w Or 0X0 groups;
Z%r esents a heteroaryl, for exanple a pyridyl, an
thé Hi | ¥lom(8) BERAZb&h ! - i
qwlno yl, Ph? he{qelr)o € ggbe{%"ﬁg&obé%’ﬂgﬁ%m R%gvsht@nttﬂe ratrogen s
adigcent toha cgqunoat@mgsqmp ted with an oxo group, Rs representing a hydrogen

atom or a C4-Ce-alkyl group, for example a methyl, or with R; in the other cases, R;

representing a C,-Cg-alkyl group, for example a methyl, or a Cs-Cr-cycloalkyl-C-Cs-
~ alkylene group, for example a cyclopropylmethyi.

Among the compounds of general formuia (1) that are subjects of the invention, an eighth
subgroup of compounds consists of the compounds for which:
nis equal to 1or2.

Among the compounds of general formula (1) that are subjects of the invention, a ninth
subgroup of compounds consists of the compounds for which:

. Y represents a heteroaryl, for example a pyridyl, an imidazolyl, a benzimidazolyl, a
thiazolyl or a quinolyl, the heteroaryl being optionally substituted with one or more groups
chosen from a C4-Ce-alky! group, for examplé a methyl, NR4R; or aryl-C,-Ce-alkylene, for
example benzyl; R, and R; together forming, with the nitrogen atom that bears them, a




chosen froma Cl1-C6-al kyl group, for exanple a nethyl,

NRLR2 or. aryl - Cl- Co6-al kyl ene, for exanple benzyl; Rl

and R2 together formng, with the nitrogen atomthat

bears the a WD 2007/010144 6 PCT/ FR2006/ 001782

WErBhEPINY group. Among the donpounds of gener BFT/FR2006/001782
formula (1) that are subjects of the invention, a
PPIRPYINYLIIBYR-oup of conpounds consists of the corrpounds

for vvh| ch: Y represents a heteroaryl chosen from

yr| d pyri m di nyl, lyraZ| nyl, pyridazi nty
R |Wpoea¢&9ﬁ9we fyrmulaéﬂzmtrﬁrazayb@ps of e inypgtion, a tenth

sﬁb'@rbbp oflbrfigBurds cb%ﬂﬂ'oﬂ%ﬂon%ﬂndsqﬂél‘ pAiea! i nyl groups,
the heteroar%ét bei ng optionall'y substituted with one

Yorrenseentyr 8 uprteroapb sepsen ofiprm  pyridgh- RYNYiringl oRMsazinyy pyridazinyl,
uﬁiﬁaﬁﬁlfle Ebrfz’ﬁﬁxﬁé’iolylab@nz&ﬁia%lﬂortﬁ%%lyll R URLINbRA, isoquinolyl and

e atrifluorometh group

qatnwa'@yl greups.he @ﬁt@r@w{qﬁm @wtmﬁ%ﬁ#t@t@tqs’ewm jone @f more groups
chb8R2fromR. a Q‘ﬂfts@kﬁ QBSI96r Eﬁrﬁﬂplé‘% rﬁ@'tﬂyh é '@‘? C%%JBRS&%I group, for

atom that bears t'hem 'a norpholin
eé@fﬁﬁ'&ﬁwH@f’“BP"@?éMﬂé‘PUpf @ﬂrﬁiv'a%%alzﬂme awypsmeéemﬁl%a benzyl, or
NFOR,;| RV Rzotﬁﬁetﬁér fofthiRY e\ﬂﬁfhth%qmﬁfg%Hl%t&ﬁ (R BES4ASM, a morpholinyl
consi sts of e conpounds for which: Wrepresents a

SB¥Rzi mi dazol yl group, the carbon and/ or ni t rogen

aton(s) of the said group Wheing optionally

substjtuted as defined in the general fornula (I

AMAREeYIENEYNREYSES | o yaengral BTBxda (Bn@at fres galiests (qfe ea@ventlon an
eRQEHA %dbgrﬁub Bec@ﬁ;wnab cf:ﬁé:é‘fy loﬂth(elcbmpomr Miieh

ound eneral formula (1) that are subje
W e

of
BT & bR gal (AU B GEIRED §MGoRisBaRIHgiom(s) of the said

gf‘chf)SW %bmngptabﬁlﬁly%QBﬁﬁMéaésfd@f néﬁﬂh‘ﬂ’ié ge?ﬁleral@mu}g3 Iﬁnd X4
resent, independently of each P]/
Yﬁs "SEEMS ZtRYFFY GRRUP %tlaﬁﬂlvesuastrtweeraﬁﬁ@f %Rdo'ﬁ]t Q)eerzfra' formula (1).
C C6-al kyl group, for exanple a tert-butyl group, a

C, - C6-fl uor oal kyl %roug for exanple a trifl uoronethy
Aa}oagrg e GPMRpRMNEs of genera foF@ulatggltp@t e SH@F@tﬁ@&th%lﬂYﬁgiOﬂ a twelfth

sw@j;ﬁbf dofiputhds édnsistd @rrtn@&aﬁpmda feH vy ami ne
)(02)? Wrepresents a fused bicyclic gro cgoof for mul a:
21

s 3dpXs IGRFREERL. indleperdently plrach cthesnd DydogRrs Pk halegenzatom, for

0éxa3nplé1|”adﬂNMrln‘é SRS d CQUD,-AAEN l‘dﬂpd?c?roé)béﬂmplé '&dfé%utyl group, a
benzot hi azol yl, quinolyl, tetrafydroquino
bEnCeuomakyl grgup. fss : eXaRple ar %vpram%(vbprcwp AT M% R: and R,

OBdih® B@Hé%e%lqﬁ’% gféﬁe?’éi de’er @ for @F(arﬂﬂé% SimeRrafine roup;

roups, for exanple nethyl or isopropy
ep@&%‘ﬁ@cﬁ‘%@ 'R'WC"'@EEﬂkﬁﬁsOfquB\U'aexarrpl e a

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

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




trifluoronethyl group, C3-Cr7-cycloal kyl groups, for

exanpl e cycl opropyl, or oxo groups; WO 2007/010144 7

PCT/ FR2006/ 001782 and/or the nitrogen atonm(s) of A

being optionally substituted with R6 when the njtroge :
W20 ﬁ ¥¥nt to a carbon atom/substituted with /ﬁrg%p%s/oonsz
group R6 representing a hydrogen atomor a

cang/gt a kyl group, for exanple a methyl; or with R7 in

tbe ﬁ"trb@én @ﬁ)ﬁ%) ORK bélﬁij)bﬁﬁ@fdlly REb&itéded Gﬁﬁ\aRKWheQTtﬁﬂ Mitrogen is
for exa - C7- c%é:)l oal k

aF‘ﬂlﬁ‘F%‘ﬁ @rqu.?pn qtg% %‘B@WHTEQ vgtt'b%p PP %@{Wsentmg a hydrogen
aB@hPbr B c SCE,eé]k‘ﬁlgréLib lﬁorOéxaa:p@adﬁ@thleof @Mh 85 ERttise Bther cases, Ry

i e BB o) el By

bamrgehdt gﬂﬁPt ok exéd?;bl@é‘ﬁyﬁlbprcfprlh')éthyl Gndrse! 1
|squ|no y qui noxal 1 nyl groups, the heteroaryl
NieaHe! i Pb%éi“pﬂprsubstltut ed with one or nore groups

YC l’%?@éénﬁd @W@t&oar@ dHoksh ﬁrﬁuﬁyndwfpﬁm%ﬁirle pyragrivily byridazinyl,
f] uor oal

© FHa%R o REHTEES Yo SNSRI E. (EE ey cinolyhofggauino and

f quineeRARl groups, meZNéterdAFyi NRirf&2 opfibnafip suBgtitiegewltefone or more
n atomthat bears .them

formn wth the n| ro

WBWHH%%FH%” E;'P'b‘u% gﬁtqq%%aﬂrpsmeea "&é’%r%lcﬁc -fluoroalkyl

ﬁﬁoﬁ{ﬂ fr t(aﬁémblb@ tnﬂﬂ&o&léhiyﬁgio‘élpoﬁn bhﬂ‘—OHEiéEHﬂ-tyiemhgraup for example
irteen u conpounds consj sts

LB sbae NB R cRnd R: (eSS oRmoR, M5 Bitobe atom that bears

hbh@ﬁ'pgeﬁbrph@lrmgl gfdumnd X3 are such that one of the two

represents a hydrogen atom whereas the other

represents a group chosen froma hal ogen atom for
ARSAITthEe conmpoutis N gérinal foFmala (§, theb asd lsyabjegmourp:he‘ fvention, a

exa Ieatert but ro fl uor k f or

SRR SoRroUBra! FP B R RDRs dh B CamPaURIRS WHIChS 1 o
Xbﬁhm&@échdﬁﬁﬂe@@lﬁiaﬁydi'@énmfw formul a (1), for

Xe ey %o BES PaLBenens B e S aPiesanis F By Siam i Wheikes the other

Nighfe3gAaid @bmnpvm;sa@sﬂom Qﬂ&lo’éeﬂrat&n &ﬁCbXWﬂpfe gliaseme atom, or a
zoI ben%ot hi a]zol

0 enzimd
t G PR GisuP i AR, o o BV TP CaLeriEoRehol, dar ppmple a
Oiﬁflué?ﬂﬁhbfh)yl gr@bp‘tchrtwmq R/l. talhu RYBeRl a80definéd irQhe Yelsital formula (1),

g{} for exanpl e mnet gr and/ or the nitrogen
Bﬁ’(@p'%\a dﬁfnﬁ@y'ﬁﬁ‘ APWRal |y substituted with R7, R7
W repfet 88 ol figbcPbibycii€Broup of formula:
1 .
2 N
A
3 =
4

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

the carbon atoms of A being optionally substituted with one or more C1 -Cg-alkyl
groups, for example methyl; and/or

the nitrogen atom(s) of A being optionally substituted with Ry, R; representing a C4-Ce-
alkyl group, for example methyl;

nis equalto 1




al kyl group, for exanple nethyl; nisequal tol WD
2007/ 010144 8 PCT/ FR2006/ 001782 Y represents a
heteroaryl, for exanple a pyridyl, pyrazinyl,
[ lyl, quinolyl, iso U|nonI or qU|noxaI|n
‘g@%@’%ﬁ@)het eroaryl being O%(I onal |y substi't uP@"B’FKZOOﬁ/OOU&
't C} -al kyl groups, for exanple a
mgw{??en N?{‘rfmff&aryf °raﬁ’6P”P@et%é’é'E‘%r PYréF'ﬁV'n@enZ(W"ﬁhO'Y' quinolyl,

t lisgninb roalinyl Brdu bmé'h‘étér
q 'YD@GIUI oun% b : gr BTidr I be‘;h&d‘@ﬂtﬁhgl %' é"%'sﬂtuted with one or

rou
I HE i SR E oo iR & Methib 90 BR Reuly RO R, together forming,

cmtpmmmnhsogaf Stom thaldape ek, %thbé}Fﬁém yl drBug.he cont ext
of the present invention, the fol ow ng meani ngs

apply: - C-CZin whicht and z may take the val ues
The mombolinds/ foraviiel RQ”XP%G% C\Wa'nnalﬂpsi’sér@édl aé:QQﬁr‘?Edqfnn@le above

fromt to z for exanple CI-

SbgrRRs. (Hé’gglﬂ’olﬂ’ﬁ% ’Jf??"f' ﬁaf?“'"teﬁﬂi}" bFtaPn fr om 1 t o 3

carbon atons; - an alkyl: a saturated, |inear or

anched al i phatic oup. -Exanpl es t hat may be
Iq%,ﬁtcf) @ﬁé@a-t%pr&a@tﬁ%{eﬁﬁn tha fe{lpwing mgspings iapelir opy| |,
- blﬂt-ﬁz,m waieh lﬂTaMdi z i/ thkdtheWaiueB StV to 7:9f CarbSH-BANRY; chaln possibly

a{ P t? sat rat ed, lLinear or branched divale
a|°ﬁ9 a"é? DN Huf o afﬂrﬁtog'saf%fxempla%y@ae'ﬁé cgflzmnpbased chan that

remnyeammnsframhm@:farmn &omgched di val ent car bon- based
f_1to arbon for exanp

N
* bt satfiat iBestyor Branghed (Pt Goupr Bimelee that may be

anwmbneﬁ includeametyigl| lemycq:rrb@n iaapraﬁylgbewp isdBNBMPleRSutyl, pentyl,
t %ﬁ¥ be nentioned include cyclopropyl,
4 cycl opentyl, cyclohexyl, etc. groups; - a

- f hucalkytdnbyh ‘satunatad) kmieagbpmneflﬁedﬂﬂigélénﬁﬁyl @Fodﬁofcﬁ" example a Cis-
aced Wi

e Lt B
aB k:gl'bogramrps ifsr a&mﬂﬁ & ﬁ%yﬁ?@Véﬁhylené £-ridtHy RS or éE)?\:'.ﬂ:>ylene

i ch one or nore rogen atons
) Z:‘IX?:E H By SRR P FaeETPies. (ot Y @alrwrt'onad include
rewhlcmww Sizyelbkuth Eyciopensh cyblsnéslyk)étc GFupp; | S as
ove,; cyclic aromatic group

d d
; %A@?‘f‘%ﬁ'@g %'ét%é@r%maﬂb WheS 47 o BP@BYdrogsm @ifires; heive been

areplacgd aith 2 flubabe BRyn; be nent | oned | ncI ude phenyl and
- to 10- nenbered

n S het er oar
- 5%#3?’& a?@@?ﬁ 'qujkd’ﬁ whien e 'ngweaﬁ as qafingd above;
- mmaomalkeﬂsa arhaiRexy §icdpdl.whictiBle By rfer8 MuRYeh %m?ﬁ‘?éve been
I eé ﬁn 8’ i ncl ude I m dazol yl, thi azoI yI oxazo
SP(}E WD 8IHERR atoBk adi azol yI, tetrazolyl, pyridyl |
- m/mlhyyla,ra@‘ytéll-ﬁlaﬂkynhﬁ' whl&yﬂw'e@éﬂ Bup id th’lled above;
benzof uryl, benzothi ophenyl, benzoxazo

g 25 8 Ey)qll9|aromqgg Py | coptaining qu%nyﬁ and 10 carbon atoms.
| |mhm|a-scxtfrarﬂgmpb thRPRBe harfngl incilidleMetyl-and naphthyl groups;

- 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, oxazolyt, furyl, thiophenyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridaziny!, indolyl, benzofuryl, benzothiophenyl, benzoxazolyl,
benzimidazolyl, indazolyl, benzothiazolyl, isobenzothiazolyl, benzotriazolyl, quinolyl,
isoquinolyl and quinoxalinyl groups;

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

- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;




i soqui nol yl and qui noxal i nyl groups; a heterocycle: a
saturated, partially unsaturated or aromatic 5- to
7-menbered cyclic group conprising fromone to three
het er oat ons chosen fromO0, S and N, a hal ogen atom
WO 2Y1HB144a chlorine, a bronifle or an i odi ne; %T/FRZO%/OO”SZ
2007/ 010144 9"PCT/ FR2006/ 001782 - "oxo" neans "=0'; -
t Fx@" MeaBHSO"=S". The conpounds of formula (1) may
- COfRb! fRafieg®r nore asynmmetric carbon atons. They
may thus exist in the formof enantioners or
di ast ereoi soners. These enantioners and

THE 3BhROERS BRIl {lf] n?AyS&nﬁBﬁsbtwr@sort hike abyminaglcUsirhéh atoms.
racem c m xtures, formpart of the invention. The

Thanpau il @FStf"thﬁJfPH“(le prantipmecs 9[ dxpp,te[qpéson@,r:pnﬂ\ese enantiomers
aRP8R8tePoiImears, st Mixlites tidréof, insiuGiRg Aakéntié AiiktS@k! orm part of
formpart of the invention. These salt3 are
theddvamtiBeous! y prepared with pharmaceutically
acceptabl e acids, but the salts of other acids that

are useful, for exarrple for purify (F:]or isolating .
The coppawsisnelsiormaylaf(Brmay gxigt in tﬁﬁsf@rrm 6F RAsAE e %ffaq'cheddltlon salts.

SU&H’&‘Jﬁdld?PsaltI*Ft?rnPﬁHFp&l{ﬁéﬁv@ﬁt|cﬁenera' formula (1) may be
he form of hydrates or solvates, i.e. in the f

TB?S%%@ A GRRUEPUSIY RISPRERC W PhATMACRs Al aCsBPIabIRECiHS, but the

sdiR| Ot acRis thhtldte Useof I¥Calampid] G6r HFViIR] 86isBRfing the compounds
sol vates also form part of the |nvent|on In the text

offeranla Mé plsforrmpart @the invealittng gr oup” means a group
that can be readily cleaved from a nmol ecul e by
breaki ng a het erol c bond oss of an el ectr
Thrarempaynds of gepes! éﬁ’?‘“'@ﬂ”@ﬂéb? é’h@‘?l@mﬂ aphyaigs & tsﬂ"’ates i.e. in
thanfekh &5 d&&é&iﬁlong Qr @riittiens With'éhelos Hfd Watdri Blecules or with a
reaction. Such | eavi grou are, for exanple
ST hyRFIRE 0 SRR BTOHBAT S IBEvordGBn a5 a
met hanesul f onat e, benzenesul f onat e,
p-tol uenesul fonate, triflate, acetate, etc. Exanp

'noﬁhe| @&hw&*r@?@wpéh%ﬁ%m dpavingh gEpf émea;snse%awwgthahéﬁv ‘be readily

cléivddton® B mdlecuRIMPBGERING B hetdreid m@%ﬁs@w an électron pair. This
March, 5th Edition, WIey Interscience, 2001,

graeR Fraydhesbereadily fﬁ.pquggéfmh, Fwiher geoup fﬁg@éﬂ@gleﬁunng a substitution

red B, Such 1%! P%r&tﬁﬁs é@onP%xﬂhBlBaﬁﬁgger%C&(Hndédﬁ%tb@ h&@r@xyi group
process il rated in schene 1 below. W) 2007/ :

such ascr MetsRne EWEWE'PB@e”wﬁ’é\%@"ft@(?‘m‘)@n?s‘ﬁo'@atﬁ mﬂ?tPl gxcetate etc.
E%n@les 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 genéral formula (I} may be prepared

according to the process illustrated in scheme 1 below.




XaH B=Cl-C alkoxy YGP (lIIl) X1 X2 B (IV) NO
3X4/()n Y HWNH (V) XI X2 NWNO X4 /()n
Y Accordi ng to schene 1, the conpounds of general
formul a may be obtained by reacting a co

VP 2¢(5up for mula (11) in which X1, X2, X3 an %F%?‘)@WOO”&
as defined in the general formula (I) and B
represents a Cl-Cs-al koxy gekgBelwith a conpound of
general formula (I11), in which Y and n are as defined
in the general formula (I>Q and GP represents a

| eavi ng group or a hydroxyl' group. The conpounds of
general formula (I1) ciallB avail abl e or

prepared according to | DuSNr esses(n?escri bed in
the literature (for exahg [ I hesi s 1985, -
2,186; T.M WIIianmsX; Chem 1993, 36 (9),

1291. JP 2001151771A2). WD,007/p10144 11

PCT/ FR2006/ 001782 Wien t hé conpound of gener al
formula (111) is defined such that n is equal to 1, 2
or 3 and GP represent%a%@%ﬁ? 8X%r oup such as a
chl orine, bromne or iodine atom the reaction may be
performed in the prgé ce of base such as sodi um
hydri de or potag m nate, in a polar solvent
such as di net hylfom di et hyl sul foxi de or
acetone (n 1: Kol as )‘I' Bi dorg. Med. Chem 1997, 5

(3) 507, n = 2: Abranovitch R, Synth. Conmmun., 1995,
25 (1), 1). X4 |
X% B
N (V)
X; N ©
X /()n
Yy
H
N
W H
(V)
X1
H
X, A N—W
(1)
X3 N O
X, /()n
Y

According to scheme 1, the compounds of general formula (IV) may be obtained
by reacting a compound of general formula (I1) in which Xy, Xz, X3 and X4 are as
defined in the general formula (I) and B represents a C,-Cg-alkoxy group, with a
compound of general formula (l1l), 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 (1) are commercially available or prepared according
to numerous processes described in the literature (for example D. Knittel Synthesis 1985,
2, 186; T.M. Williams J. Med. Chem. 1993, 36 (9), 1291; JP 2001151771A2).




When t he compound of general formula (I11) is defined
“such that nis equal to 1, 2 or 3 and GP represents a
hydr oxyl group, the conpounds of general fornula (I\/)

tai ned by reacting fhe conmpound of genera
“?@??‘R?ﬁ)&oﬁ 1) with a conpound Uf general fornuIPé:WWOPG/OO”Sz
in the presence of a phosphine, for instance

tri phenyl phosphine and a reagent such as di et hyl
Wieodhe apimpryhdbbgenersidbuula i) is defmeh\sam iy ehisagual to 1, 2 or 3

a@/%ﬁiﬁg g?&@g%lleag é%rcr)gpl?. grrg%ﬁ{)aggp] rlra)q A%gwg}eapr lodine atom, the

reracmmlnzvay( bae pe;fotmem iokthai presbrizg mfeacbasegs@hcamumm Mlydride or
W, t h

p&ggggr,gl ]arqoﬁg ég'g} odaesnégﬁéf‘%q” ﬁﬁ;ﬁ¥@ﬁWe difithy! sulfoxide or
amﬁ(r\# i1s Katasdé”f._,i Biedrgt Metahé)lhgmnﬂw, 5;] (3) EBOV,Sn (-l% Abr:ﬂmawtch R.,
S as toluene. The anmi de of the ,
Jéonp%%@’%n qg%ﬁ?%ﬁ%grm a (V) is prepared via the -
prior action of trinethylalumniumon the am nes of

general formula (V). The conpounds of general fornulae
When the compeurd ¢fl d8neral domwwhila HI1Xis, defiBed ¥Gchathaf oris Xdual to 1, 2 or 3

arf/olegrPeFe?géus tsc¥ '31'{)1/8 &?P@Bungtﬁn?cﬁﬁsﬁandw ﬁgﬁeﬁpi‘oﬂnﬂﬁd 1Y) may be

°t5§'"%leda@‘E§hﬁ‘9 he CPBPRYEH ofgenesdidemnua dnuitng eommeund f general

forhulgemer ial thef We@éﬁ@eo{ b)phds'phﬁ']eam' inktdhee 'tfbﬁé‘ﬂylﬁhogﬂﬂme and a
reX2 X3 hangl/o d rese lﬁ‘? r}r:%a(g

agehsHen 85 g FrodGiE R en'QSP 1 VeI et Bedichigromethans
orttéteatydtafuran (O eMissuriobonByrithedid) 4981, 1s48)l | ed in the art.

The conpounds of general fornmulae (I), (I11) and (1V), '

in which X1, X2, X3 and/or X4 represent a group
The@yMRURG of garerakforniiaihiscthen oblairied hyseaing @nctimppund of general

foﬁﬂfm@l da?s &ftaln&? BBSHA, \Jltﬂrdﬂjérﬂ%e(df)the &Aﬁﬂomﬂadofgj@{éral fdbmuia (v),
and/or X4 represent a cyano
in 3’8&‘%‘% $,gs Psf"i'ﬁéit'n S oenesaliomale (Ih 1 AeeTnGrsRMERBSUSh s toluene.
THenMetdfftth@ﬁpahnd bﬁ‘@e?é\‘at Remakt (v T&@rébahmoﬁﬁige @Fior action of
or mu In whic , X2,
t“’ﬁ%mgf?g‘/%?'”%f“ ﬁgﬁh%ééin‘%f gg)wﬁrlagfj?g‘] 'g((‘@ al kyl or |
-S(0)2-al kyl, nmay be obtained by oxidation of the
HECEHARRPRS, IS FORIUIE 0 SIRSKE) (R GG, B, K o x,
"eIEQS@B-Et eianal HguP gr an aryl.avay bdiabtainas vie Ehauiplinte smclitre dcatalysed

- with'a it lsUbR B8 IpANISUIGHh, %@Cﬁ_lﬂ/ﬁlzf:@ &B%%gglﬁgung%ﬁﬂbomﬁs of general

ar 007/ 10144 1
%‘ﬁﬁ?oﬁ\ﬁdﬁ) d g¥hdp AfhighoKmifeads @nglor K reprasrnts pysaving, group, for
exmhpiefa Kiomide,, ackSrdiritioohetdds HegIiBEE N the 1dérate NRkR8wn to those

J 4 _agr NR3SC2R5, may be obtained fromthe
SR'@%@%Sﬁdi ng conpounds of general fornmulae (1), (1)

and (1V), in which X1, X2, X3 and/or X4 represents a
Thei cantpaginds: of g‘eoeraexmm Ky, 01I¢(imdt6lvb)n in fvm|dmmdxpyx3 and/or X,

f t {
e B e oM O H o0 i S rBBA pormgpuncs o
gengral folmeulae (1), (Whand (kaonu whs:hd(h Y& naramd/dr ot represeritla) cyano group,
acéolréh}\g ?@%eghlogg Ueécl?lb% in the l| érature or)lgnoﬁﬂ gc/) Rrrose)z( g'killed in the art.

The compounds of general formulae (I), (1) and (IV), in which X, X, Xs 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), (It} and (IV), in which X,, Xz, Xa and/or
X4 represents a C,-Cq-thioalkyl group, according to methods described in the literature or

known to those skilled in the art.




represent a group NR1IR2, NR3CCR4 or NR3SO2R5, may be
- obtained fromthe correspondi ng conpounds of general
formulae (1), (I1) and (1V), in which X1, X2, X3

[or X4 represent, for exanple, a brom ne at
V@@%B&’W&%acu on, respecti veF with an am nel%%{ﬁﬁﬁoq)s/oowsz
am de or a sulfonam de in the presence of a base,
phosphi ne and a pall adi um based catal yst, accordi ng

The ¢oijtRMgs dﬁsgﬁnbmdoﬂnmléé"@% (I eirdt YUE |ﬁerﬁﬂ0\m 1><9 X; and/or X,
e

réi%ggﬁeh Zél lgll’oj%g ﬁ%r%p\w ﬁ{?&%@ﬁgs »(%)en SE‘amed from the

canedpohdig cofr@bﬁﬁdiﬂiﬂge@ue@l Wﬁluﬁ@&l‘)ﬂlﬁ?&nd IQM hwmdnt)w D(@Ok3 and/or

Vi a hod anal o ous, to tha escr
><19@@re335¥s 84 §itro, @r cofPEh%‘ F%Jdﬁ%stqﬂp cg'?yn acy'at"’“ or

stilfghylatibe, RicHfdihgat rHetRYdS dés@n[bétﬂﬁi&h@ litetdt@e dr Rndvie tethbse skilled in
The, conpounds of general formula (1) in which R7

thr ‘i‘ﬂesents a hydrogen at om nay be obt ai ned from
conmpounds of general formula (. in which, for

ThS aRyhars oh denehdo kel eﬂi'fa%ﬁt% TSN Boer Xs andior X,
réppény 4 , grolp  NIR,RNYNRECOR] 6 MRJSTER;,| Mdy@e obtained from the
oS FORYD ?f@%@?ﬂf&%&tenwg?%%ﬁ% o9 808 i et i e Xs andror

Xa r€preSemEE ieRbrlepd dirbmiecatomyl @RCEdUpREY 'reractadmﬁ respectively, with an
apn, any B o 8o sUlfnamige, B 19 PLESRISE.of 4 Bage. fosphine and 2
péltaelmm-Bﬁﬁb‘ii ¢tBlyst, 4déofding k3 3gtheds @eseribedirethayliteratung or known to
trret ths kqomnto those skilled in the art. The
NOSHSElRRE &P tand the ot her reagents, when their node
of preparation is not described, are cormerci ally

| abl d t it t
iR, SoPouGrsr o5 S5reraly st AB) anachB: df ook e andior X
repredenta gRUPESGNRIRs,Uha L Bé oblfalﬁehev:d awwthddodnaleyoat sothat described
ind %521339%- 4%2%"&” aag I%ﬁpﬁgﬁﬁ#&£ﬁqeqﬁﬁ zl'?ee literature or known
tosthiogensiglied in tHe arhe conpounds of forrmula (1) and, nore

generally, in the preparation of therapeutic
conmpounds. WD 2007/010144 13 PCT/ FR2006/ 001782 X1 B

Th&bb emﬂsNrf 3neﬁé{/fd»r|@|l "EWN wl'Bch'lR; réﬁ#eéér(té 8 h&drogéh atom may be
é‘ﬁ'ﬂ?g qrgp%qugrp? Qﬁé?r@ g}s Q'% 'cf?{e ’Ef"lm e% represents a
pieeiy oty gﬁﬁﬁ:@lbybﬁdrdgénﬁi‘clheiﬁﬂhd pre'EéhéeEofla ballah\nﬂm-based catalyst, or

b)lblerl(tyg%tp%gtggseaqnbgg||rbﬁﬂpé|geratu?ef cr>r CntO\lva% g th%rs]sg s‘(ned I?ﬂﬁ ﬁa |

In the text hereinabove, the compounds of formula (Ill) are commercially available,
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 availabie 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 (IV435) or (Vi.5). These compounds are useful as intermediates for the synthesis
of the compounds of formula (l) and, more generally, in the preparation of therapeutic
compotmnds.




conmpounds of general formula (1V,-35) according to the
invention. In this table: the "mp." colum gives the
nelting points of the products in degrees Celsius (O);
when t he products were isolated in the formof an

solid or an oil, th]e3y are char act er i ZdFR4p06/001782
this colum by their mass ([MH') or their NWVR data :
(NWVR) detailed below, t-Bu represents a tert-butyl
group,X,Me represents a net hyI group and Et represents

a roup Tabl e éﬁy B X3 NO X4 Y
" . M P.

H, i o2- yl OEt 9 N>|_\7"2 H F

p yI'N OEt 105 - 106 HA F, H H

OFt 1004 %IA |V4 H, F, H,Hlpz1|d4 | OEt RWN
1 pyr('\fh-ss’l yl OBt 67 - 69VuNE H F, H H1 (Vid
2rrethy|pyr|d3yl OEt[I\/H] = 313 IV H F, H Hl
1- N-benzyl i m dazol - Oet 84 - 85 1V8 H, F,
Thbe jiidotes) (\ismlo figfed i §ath¢ 1opgre @jrepareg ggcorting ﬂmonﬁ of ﬂi\e methods

déschibdd heparei azol -2-yl OBt [MH] = 355 1VIO H, F, H,
H1 1- rret hyI benzi m dazol -2-yl OEt 198 - 199 1V11 H,

abie ] b3t 5P Rie 18 Grter okt et eggPodcAhbe as of selected
Of?ﬁ%ﬁﬁg@@Qéﬁ&&lﬂ‘S&nuiMVQéﬁacc&?dmg}(ﬁz th&shvendierBIrmhfs table)

“H Ftheil‘rn q_| Fdlwpgy%ﬁ tl%o%glltl&pm[%l_ﬁf% é'ggﬂuctf erq_PesF(Y 1|SIUS (°C);
- E ;w:iaeﬁthéqirbdthcns etk idoltedirthd fdrh of ar adidphduglsmlitor Bn oil, they

i.soqui nol. - I 125 -
o oty AR ey by bef Taass) QM Tpr feiniiMg, dpta (NMR)
2- metidtyilgahalslv;4- yl OBt [MH * = 327 |
- t-Bu represents a ferf-butyl group, Me represents a methyl group and Et

represents an ethyl group.

No. X1, Xz, Xa, Xs n Y B m.p. (DC)
1V, H,F,H,H 1 thiazol-2-yl . OEt 95 - 96
IV, H F,HH 2 pyrid-3-yl QEt . 105 - 108
Vs H,F, H, H 1 pyrigd-3-yi OEt 104 — 105
IV, H,F,HH 1 pyrid-4-yl OEt RMN
Vs H, F,H,H 1 - pyrid-2-yl OEt 67 - 69
Vg H,F,H,H 1 2-methylpyrid-3-yl OEt [MH] = 313
vV, H,F,HH 1 1-N-benzylimidazol-2-yl OEt 84 -85
Vs H F,HH 1 2-pyrrolidinopyrid-3-yl OEt IMHI® = 368
Vg H,F,H,H 1 2-benzothiazol-2-yl OEt [MH]" =355 |
V4o H F, HH 1 1-methyibenzimidazol-2-y! OEt 188 - 199
IV, H,F, H H 2 4-methylthiazol-5-yl OEt [MH]" = 333
V42 H,F.H H 1 quinol-2-yl OEt 105 - 108




IVI9 H F, H H1 2-nethylpyrid-4-yl OBt 71 - 72 1V20

H F, H H1 5-nethylpyrid-2-yl Ot [MH* = 313 1V21

H F, H H1dinmethylpyrazin-2- 1* Ot [IH" —328*

\*’&22 H_F H H1 6-nethyl pyrazin-2- yI Oet [ MH 314
Z90UP10844 ' 1 6- et hyl pyr idazi n- 3yl (]Et [I\J'@-f]?T/FI’uO05/001782

34— 1\V24 H E H H1 6- math\/l n\/rld 2- y NMVR

I V3R H, yF, I| 241ph6nyl pyri - 4- yl OEt [N | V26 o

H %'t%BL, xﬁxi'% Y c-'ﬁ-yl ove NVR V27 H, fg/RBH 'kLp C)

py v, d-14- W F,O-H NVRTVZ26 Huinbkaim®EZ, H 1] Py OEd- 4' [MH]" = 350

CEiv.NYR HIMZD HH, [H [CF3, HpfralBi2lyf- 4- YT OVE gRBVR [ TIMBY = 300

H NBY, HFEH, A pYyr §-4-yla: rﬁ&iﬁyld‘,ﬂl‘{dsﬂz v V3T H— OBY, W, [MAT= 313

ply V. d-12- WTF, B0 NWVR [ TV3Z HeoduRRbl-1-§1 - H L PyT oft 3- YT 1851728

NV, T1V3R, FlH, BB ] H T a2ndifigii-Byr 1 d- 3f VI oeEl [[NHH = 313

= VMR HIH T [H HodndimyiBskididyPyT IO 2Pt OET mHp™ = 327

=85 1, iV3% ] ' BemdihyloyR¥ad, M 0= 2-yT GBR TV 71 =72
I'NR, REPAUCT 4 V21 " WaSHMAAHAISSH TN TITE BRI T OTima™ = 313
e FI'Fﬁ HSOTET $ US@bhetipy/a0H -y UT U TET Gt [MH]” = 328*

1

U] T[CaRT B, ol T U T EmathyifyEing It Tesi s Bk (1] mry = 314
eRLI TToed, F”Fi RCITETE l' 5 helBhridazifayET  SEPADeEt ' Ol (iAW" = 314
CINRR) _IOQr!ﬂWM 110 U‘Jlbs‘?ﬁbthyﬁ!» rigedly) Jo ( SCOEt |, NMR
SXREL T TR, HSEEUT P~ 3R WG dial @ O SeERET e wr
CP'[‘WSOLLIHQSHOIBU IHw 3 iy gl/e p'ﬁ‘y?iﬂ”d-lyr"u betow L@Méim;l U0 NMR
|V, FHSR T8 (PPyrigdsyp (T ST QE{ ‘B NMR
A Won D H W NRIe, (1 1 P OF L pyridayy 277 AT 2y NMR
(Mo 10, 6, CFL AT 420~ CommgiEg., | V24 Niayd SOESiyr
d MPTY ilteat e TS 20 (g 2+ 92 [ of ) o MR
(Swvs, 1l @ (T 1 7 Gyl 210 77195 BB 40 "N
Qo 2U JIIH MFP?-"'LJ'd 1|/ VR \MIF&}IQLSYA \p 11”;1 J:OEt:\’ | DI‘I{[,NMR
T4 0y, 0w, (P 2P melyiinid My~ TVT 708 UEIE = 351
e T AU T N-aE NPT PR T o T

L LV A 1 I\, OB N
S, J IS, U I o, ZT1) O J0 \UI\U, ZTI)y
7.27 dxd 1H);735 s, 7.46 (s, 1 7.66

c}
it S SO i 1 o
( Igmﬁer puyri tlglﬂ in 3lpq; resh o@@'ne(synthgsp -of g}, g!;aspgbedzlpDSchemeg‘B to give,

( dlfteﬂ prarﬁtlé'g b@SchrémH)ongp?@l pf&?&@ts $4,1b5 ahdB96(@ee ]expenmental
2 (s . Conpound | V2

Nﬁﬁd 0 D6), 6(ppm) 123 (t 3H) 2.91 (s, 6H):
4.2 (q, 2H): 5.79

The NMR data for selected compounds of Table 1 are presented below:

Compound IV,: '"H NMR (CDCls), § (ppm): 1.3 (t, 3H); 4.2 (g, 2H); 5.79 (s, 2H); 6.82 (d,
2H); 7.07 (m, 2H); 7.27 (m, 2H): 8.41 (d, 2H).

Compound IV,,: 'H NMR (CDCls), § (ppm):1.38 (t, 3H); 2.6 (s, 3H); 4.32 (g, 2H); 5.91 (s,
2H); 6.39 (d, TH); 7.05 (m, 2H); 7.35 (m, 4H).

Compound IVas: *H NMR (CDCls), 3 (ppm):1.54 (t, 3H); 4.51 (g, 2H); 6.1 (s, 2H); 6.97 (m,
1H); 7.29 (txd, 1H); 7.41 (m, 1H); 7.6 (m, 6H); 8.06 (m, 2H); 7.5 (d, 1H).

Compound 1V: 'H NMR (DMSO D), & (ppm): 1.25 (s, SH); 3.79 (s, 3H); 5.90 (s, 2H);
6.96 (dxd, 2H); 7.27 (dxd, 1H); 7.35 (s, 1H); 7.46 (s, 1H); 7.66 (d, 1H); 8.45 (dxd, 2H).




(s, 2H); 6.56 (s, 1 H); 6.8 (dxd, 1 H); 6.94 (dxd,
2H); 7.26 (s, 1 H); 7.52 (d, 1 I—I); 8.45 (dxd, 2H).
Compound 1V9: 1H NMR ( DMSO D6), (ppn) 3.82 (s, 3H);

Wodkdtlas y° 5%s"(4) 1 ﬁ.? 1. a5 ana, iy fekitoo0 2

Mz@ &Mﬁi (D’QS§’7DB)( (szrPB' 1%7 &nhk' F%Shjq, 2#),4%%5 (s, 2H);
6(931(d(21>i)|) 7‘687@ (l-g) 7@*r|)(dxo81ﬁg 78b (dZFr% e@zq%omg 8"‘"%*’“’ D).

4.25 (q, 2H) 588(s 2H) ; 679(d 1 H; 7.22 (m 1

.9
coin oZn@R/ﬁot{nthk')\sYMécﬂDg)”B ngbsgg 3(4312 §’r'ls 681)452 ganH) 5.79
(g 2H)HH6 (s 151 6.8 (dahi)1H)16.94 (éxg:,, 27 6@ sél (75 2@4)1H),845 (dxd,
ofy27 (m 1 H; 7.35 (m 2H); 7.48 (m 2H); 7.65 (d, 1

H; 8.36 (d, 1 H); 8.41 (d, 1H). The am nes (V1-6)

may be prepared according to the synthetic route

Cgﬁ@%ﬁ&’g%%:“ﬁ l\ﬁﬁﬁgﬁﬁsﬁ De)! 5‘@%3 E?Eseré‘ﬁr) &5, 20§ 6ZP(L£2RN 7.46 (d

represent
183 73R syt Z190y(H, 1R 808 (E:_Tﬂ“t)y&%zﬁdeyRHI;l C3- al kyl ene
group. The cycl i zation using
4-nitro-1, 2- phenyl enediarrm ne (VlI) and a reagent such
'mm_a{_bddeMR (@bH), éf (ppro: mLA‘a(riZLZHD%-BS(q \am),dhszes 2H); 6.97

A SRETENS 1B 7 A BV e (T S BER B4 et e

formati on of the benzi m dazole (VI1). This product

oottt WaripSCNMR OV Gy & L 200, Sty 2B Fzs . 2n

5.88f(s,raH); 6.39i(a, BHheI22 (A, aRigt 732 (AHESRA(®, 2H); 7.65 (m, 2H); 8.46 (m,
1@- C6-al kyl, C3-Cr7-cycl oal kyl or ‘
- C7-cycl oal kyl - C1- C3- al kyl ene group, for exanple in
the presence of a base such as sodiumhydride in a

sol ven u tetr of uran. . The. resul tin
Ciredib NGt DR, ESAIEL % (i) 1128 R a8, oy 429 (a. 20
5.88($ 2 Ne® (th\VIHB Y. 33Y(n, Qﬁl)lcx 1®m, 219% 7.68Xa ML 8136 (d 1H) 8.41 (d,
Igat alytic hydrogenation in the presence of a catal yst
dich as pal | adi um on- charcoal or according to any

ot her nethod for reducing a nitro group to an am ne,

known V\D 2007/ 010144 16 PCT/ FR2006/ 001782 to those
Thaaminesi(Via) FRLbePEParSE REFRIIDG 1@ the synthediasoytedesssibesppcheme 2.
QZN N \ ZZ Base H (VI)

In this scﬁeme, 441 and Z; each independently represent a C1-Cg-alkyl, Cs-Cr-cycloalkyl

or Cs3-Cr-cycloalkyl-C,-C;-alkylene group.

The cyclization using 4-nitro-1,2-phenylenediamine (VI) and a reagent such as a
carboxylic acid of formula Z,-CO-H in which Z, represents a C-Cg-alkyl, Cs-Cr-cycloalkyl
or C3-Cr-cycloalkyl-C,-Cs-alkylene group allows the formation of the benzimidazole (VII).
This product may then be substituted with a. group Z,, by reaction with a compound of
formula Z,-GP, in which GP is defined as in Scheme 1 and Z, represents a C,-Ce-alkyl,
Cs-Cr-cycloalkyl or Cs-C;-cycloalkyl-C,-Cs-alkylene group, for example in the presence of
a base such as sodium hydride in a solvent such as tetrahydrofuran. The resulting

mixture of benzimidazoles (VIIl) is then converted into amines (Vi) by reduction, for

example by catalytic hydrogenation in the presence of a catalyst such as palladium-on-
charcoal or according to any other method for reducing a nitro group to an amine, known




Z1-GP OZN a5- / N\> +\ ~ N\>2z2 02N Z1 (Vi) Zi

Reducti on then separation of the 2 isoners H2N/ N N

N \>-Zz + \>Zz H2N Z, z, (V13) (Vas) The am nes
I- listed in Tables 2a_ and 2b. The descri

‘&é{ ﬁ')éoﬁé%e prepar ation ofone of these amh %"E’FR%OOG/OO”&
tail eﬁ?én the experinental section. WO 2007/010144

t‘ig‘f’ﬁ@ﬁ}‘ BdB? 801782 Table 2a HZN/ N Zi (V13) No.

Z, Z2 Mass [MH+ V, ccloro | .neth | nethyl 202 V2

met hyl cycl opropyl 188 V3 nethyl isopropyl 190 Table

2b / N \ _Z2 HZN ZI (VAdxschde 2Z, Z2 Mass [MH + V4
c toro nmeth | nethyl 202 V5 nethyl cycl opropyl 188

02 N \@N H2
| NH, (vi)

Z,-GP
O,N N N
=+, L=
N ON N
‘ Z, (v Z,
Reduction

then separation
of the 2 isomers

H,N N N
\>—Zz + \>-—Z2
N H,N N
Z, Z

(Vas) | (Vse)

1

The amines (Vi) are listed in Tables 2a and 2b. The description of the mode of
preparation of one of these amines is detailed in the experimental section.




V, nethyl isopropyl 190 The exanples that follow
descri be the preparation of certain conpounds in
accordance w th the invention. These exanples are not

and serve nerely to |IIustrate the present
W(PI%{H g?’f“ The nunbers of thelonpounds given T/FR2006/001782
exanples refer to those given in Table 3. The
el emental m croanal yses, LCddg 2amal yses (liquid
chromat ography coupled to nmass spectronetry), IR
spectra or NWMR spectr NCOﬂfI rmthe structures of the
conpounds obt ai ned. 'gﬂpound 3)
N-(1- Met hyl - Z
I—l-indol-5-y|)-5-f|uoro-1- yr| -4 yl ) met hyl ] -
H- i ndol e- 2- car boxam de hydrochIZ?rl de (1 1) 1.
5-fluoro-1-[(pyrid-4-yl)nethyl]
Hi ndol e- 2- car boxyl ate A sol ution of 'i g (4.73 mol )
of et hyl[5-fTjuoro- IR T ndol e|2-car boxylfate 1 s added
dropwi se| Noo |a suspeéfisi on off 0.3% g (9. 4MasatMiil’ of |60%

sodi um hydride-n 10 d of Idi "e%l_u;r_uam_de,_sl_l_tred
at 0C unLi‘(%l—a . MEPAY Xt Y ot ilrred #3830

m nut es |at AN rallci L esePeRdone/ 00182 0 |and
then for 26 xi ¢ JSPNPYN i xturPY% s codl ed
and 1.24 g (4 2 nmol ) of 4- br ononet hyl pyri di ne

hydr obr om de are added por se. The mxture is
stirred for 30 mnutes attfégg—?nbd then for 30 m nutes
at 20C. The reaction m xture is cooled again to OC
and a further 0.38 g (9. of 60% sodi um hydri de
in 10 M of di mthylfoﬁ‘h added. After 30

m nutes at 0C, 1.24 g_lﬂ . of

4- br onomret hyl pyri di ne? ydrobron&de are added

portionwi se. The reaction m xturé |‘§, )hen stirred for
20 hours at 20C. After this tine, &'mi xture is

poured into a solution of 100 m of ice-water and 100
m of et hél gther. The orgahic phase |s separated out

1
1. Ethyl

and the gous phgse isre - extdzact ed wMess M ni | of
O  coe ara ardai mad

et hyl et I|va4. I(éﬁ(j'éﬁf& )llbé,thﬂll oiﬁ\eﬁ“{F £Otot 12—02, washed

with 50 Ty, O Wat € ]Iu e Clbﬁ'& wv 1 ouulggul

sul f at e, fv5= trered 1S hen L’:fébbr | ated 'uii"\g recticed

pr essur e—the—fr-est Geri-s ptt+H—ed epatr-at+ve

chr omat ogr aphy (el uent: dichl oronet hane/ acetone). 0.65

THe ébfan%f@@ﬁa?%ll@%%@ﬁbé the ﬁ'gbﬁr'af'&gof Ebﬁen?c&ﬁbéﬁrﬂg if3ccordance

used wi thout further purjtication in the
W'g'hgheelﬁ'u%'mo" i’ B$6,exgrapley age not limiting and serve merely to lllustrate the

préhe(nl -iteinbion. - Tuhé n0mBErsSofythe- &mﬁ;bduma@glve[n(wmﬁnﬁieylrémtto those

o 5B A 2 DA RRALLE Gl vty

coupleddn ea)asarspeetmjmiryt)l nifespeatrg on NMR apecitautaniinm dfie stbuctiBes of the

_w&g@éngglo of 5-am no-1-nethyl-1Hindole (1. T.
& Shem 1993, 36 (8), 1104) in 10 nmi of

dry toluene. After 15 mnutes, 0.3 g (1.01 mmol) of
Beniplé 15Compouad 3) ‘
N-(1-Methyl-1 H-indol-5—yl)—5-f|uoro— 1-{(pyrid-4-yl)methyl]-1H-indole-2-carboxamide
hydrochloride (1.1

1.1.  Ethyl 5-fluoro-1-[(pyrid-4-yl)methyl}-1 H-indole-2-carboxylate

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




1-[(pyrid-4-yl)methyl]-1Hindol e- 2- car boxyl at e,
obtained in step 1.1, is added. The reaction nedium
is refluxed for 4 hours and then stirred at room

Snﬁerature overnight. It |s oured onto i.ce and
VEQREPU 04 th twice 30 m of %i chl or omet hane R‘HHFMOOG/OOWS?

ni c hases are conbi ned, washed with 50
q/\ét%@P t'3‘?1’bl of Re Minat 2f CovBe reasdien mixeris caoled fami {l @4&1(4 2 mmol) of

mdmbhﬁﬁhm%iﬂ@tﬂyﬁl?cﬂﬁorﬁﬂgeére r-RIAEE Yorindisal Mhe r-ﬁliﬁ.lre is stirred for

Jhes due i preparatlve chr omat ogr aph

SPdninuies: at §iQ ﬁngmﬁﬁ*efphémra&%% #e0yC. Hheseeastion Mgt is gooled again
to SO°C0b§rﬂl e urtiydp 0@8‘@ @WSQﬁ'mbgdSF e”oersiUﬁ%ﬂJrﬁrﬁﬁdméem 10 ml of

% n gm nt (base 204 - C The resul ti ng2 solid
di'%et t@gfﬁ Tyste rf93edﬁ$d ofATIET c AP oFiiehafte Qe 3:24@ nid.-ommol) of

4aorérNoﬁ'@lHﬂﬂyﬂﬂin@ﬁ1ydlﬂbﬂj’nﬂg@are‘%ﬂdﬁﬂ indRiohWisdi ’@Pfé‘ﬂa%ctléw mixture is then
on is concentrated under reduce

The
SW%%E% .2@ hSH"d‘ qtr?@ G-After this §me othe dnixtyre 'éaoyquamaz%c&mon of 100 m

of licMvateMaxt Uo® 1Al of sHpr @%F‘thé‘BFbanl'éebﬁﬁ’ééO‘s sébagéie& o@f and the
the expected product is_thus obtained in the form of

afeRuSC APase! (Bere-oxiEactach With ol mt of |y -etiesg The seiganicy phases are

Mné@%l@) W|th'55© Prﬂd'a’ éva%ﬂeﬁ\d(tﬁen %Hbd o@erlsoc(u%n stibte, filtered and
X

tl‘gq) coécegga‘r@f;h urgqur uged( Pre }_gfu[.q) 121% 7 s(uaue Q_Dpurlw b&( preparative
c%ﬁ%‘t&ﬂrw (élﬂerﬁCle&ﬁQlQQ@fMé/E%@ton@( apebq 2f (&HPER@dNGroduct is

O liSEAIT FECIRTICT 30 gl el s 5P NP yRSL Ry Eaiog ey supseauent
symthexknl e- 2- car boxam de hydrochloride (1:2) 2.1. Ethyl
5-fluoro-1-{(pyrid-3-yl)nmethyl]-1
- Hindol e-2-carboxylate A solution of 1 g (4.73 mmol)
10f eNt(ylM&hfrlHlﬁ-DInﬂoﬂBﬂyll) Bdl@bﬂr—?—t(ﬁfpﬁdw-&?hat |]J1$1-|asdsii carboxamide

0 S sus ion of 0.38 ¢ mol ) of 60%
h’é‘{; &l! Oﬁ%rS&‘go of di methyl formam de, stirred
126 rﬂcefutﬂﬁﬁthyﬁllﬂﬁlﬂrum'rkmﬁﬂl X@IUérfé)'aﬁede'déd Qﬁdéﬁbrg%ﬁ to a solution of

d.then f nut
0BG HE T g Samine; bt -4 R0 AT, Fathed \Mefhem. 1993, 36
(83 bmmmbmldww ﬁld&lehﬁﬂé@m AALESS, B Bg 1098 Emol) of ethyl 5-fluoro-

_g fF P‘F xture is stirred for 30 mnutesa
1 DRI agoi e BV IRtS. o GiaTRKk 1 o tepToh 1S added. The
ré&bﬁdmm@dlum is FEFRIXEE R I durd anpﬁeﬁ@ﬁrréd Eﬂﬂobh'ﬁtén'@e?ﬁur@ overnight. It

(9 ) of 60% sodi.um h ein m
‘SdP%?%)ﬂ"f%r’%ﬁP@é*"F@Ctﬁed@H‘ ¥‘Mh°? ef0 rgbohdmh{qggmg{ha@@ The organic
pHase$d ale CAMBINEADWvAsHIG with BO AR dhdr theh ¥fied over sodium sulfate,

hy%{ obrom de are added portionwi se. The reaction

@nd then cancenigated gindsp redhired Ressiie. Theesioue Jp gourified by

pl‘eﬁaﬂahﬁ{] cﬁﬁmﬁﬁagﬁaﬁﬁp aluéml l&|¢rﬁ&roﬁ|fethlaﬂelaebtoﬁé) |85 gVt &r solid is
and 10 of et et her. The organic phase is

ohfained; aﬁ’@‘%h 'élﬁ’f'eQHﬂg?rﬁﬁdwgé’é%Wephase is re-extracted

Méﬂlﬂgpéiﬂﬂ(b@sepﬁoﬁ_mg cther. The organic phases are
I ned washed with 50 Ml of water and then dried

over sodiumsulfate, filtered and then concentrated
Th&r@@ﬁlnﬁf%ﬂéﬂg tdhER Bp U SO mTBﬁd:Eﬁ&oﬂ‘léﬂwdrﬁ dP10.28 RflofY 4N solution of
hyd?f?g%%r ghlcl)r\l/dee 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 hydrochlorlde
Melting point (1HCI): 258 — 260°C
*H NMR (DMSO Dg), & (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).




chr omat ogr aphy (el uent: dichl oronethane/ acetone). 0.5
g of expected product is obtained in the formof a
solid, which is used without further purification in

t he subse uent synt hesi s. P =104-105C 2.2
“@%(10-7 p -1H benzi m dazol - 9yI )-5-fluoro-1-] (P&;rﬁ%p_ogsfqmnz

-yl) h I]-1H-|ndole 2- carboxam' de hydrochloride (1:
—!—?—8@-&?]”8"%‘ dB 1 m of trimethylaluninium (2Min
M(QLN!!é’—tﬁﬂ)1Hibénz%ﬂ@aﬁolLﬁﬁﬁF5-f|§6:@011ﬁb)rndlasl_-l_§lghéﬂ1ylﬂlﬂlHQﬁdol@-2414

- e

am no- 1-ne nzi m dazole in
C%GSﬁm'er?WC'P'BF%He? After 15 minutes, 0.7 g (2.35
nmol ) of et hyl
5-fluoro-1-[(pyrid-3-yl)r 1Hind
28 s bRyl S abro Sk AR Bk ndeie- e e e
AlsRffibh @h1 @B(QU Mrmh'@l)ro?ElHyKﬁﬂuér@H I-fllnHQIBf’écarB@@Iét@ %rhdd ed dropwise
stirred overni oom t enper at ur e. i S poure

%t oSUSEBNYODBS Oﬁgc%e@ﬁd ($6° mmelt ofqi80H o??ﬂ‘n‘ﬁf‘ hBH@'deA in 10ml of

difeBREBAMANIdE S sttRideat®e. undr Grgdrs The! rhRfues tsaﬁﬁréd%h@d minutes at
\rg&th water and ether. The residue is purified

(20l e for o3 BIRSy Ah AIC oTPR | (FRcton RNt (S codled and 1.24

(408 FiRdapy @f@bl’b?ﬁtﬁﬁéfﬁ%bﬂmﬂie) hy&o@rﬁm@jeoéreaacﬁiﬁblpértloﬁwrse The mixture
ed, which rie reduced

is sggrg{d n%? DE\ies qtsf) gmnthgrb qrrﬁosf@mmes(ﬂt 2Br§ S he reactlol?'\ mixture is

ccsméthégﬁmmo’rwaﬁd arfdriibrbead (R85 arddih 6080% Is@mumfhydnde in 10 ml of
07/010144 20 PCT/ ER2006/0Q1782 hyar ogen_ chl

i.de

FW"EY%BW d¢ 5 18,984 THEEE o PR MIHES sakofienthr 2t @d 48”““0') of
saruﬂmmémﬁf: e m&@‘@ﬁt&nﬁd@{we tdw?d qsolidriwige. slmes Eb(?cﬁon mixture is

r ecr | ze a m xture of iso ano n .
StEBEHERSE hows 2 20 C1 e BB is 18 RaHOR § ol of 100 mi of ice-
watet ahd ed0infl c§fh=ﬁh3fl @ttieroTheé ofyamicostiseris Geparaldel dutrgd the aqueous
p %égg(rg?ekxgp&@dégi&105,359%5;_‘1@'%% ,_ﬁrg;ryc %\gggg(are combined,
wddtled Wit &0 tmof 2vditer and then o, o&r“s’bd&ﬁn sllh‘Bte §itédd and then
cq&'_rcr%rit?aggcb ﬁggngyﬁ'gciucleld_b preEs)égpep | ?’hg (resnm)e IS puc)lf ed by preparative
cHrbthlfrbgfaﬂihd Qél @ént%ﬂﬁlbmﬁ‘re&hé@r@la‘tbtoﬁei OF«WQ bﬁbxﬂae&tbﬁi lﬂiﬁiquY:{ is-obtained

]J dol e- am de h droch i de I_?

|nEtpﬁ ormg_¢f. Btﬁ%} CF('ﬁyWreﬂ’ Iﬂ;;fptj ftﬁ@ﬂ pur lcatlo in the subsequent
syHtHeagol e-2-car boxyl ate A solution of 1 g (4.08 mol)

of et yI 5-1-butyl-1H i ndol e-2-carboxyl ate i s added

Mg 5ot se10%6 a suspensi on of 0.33 g (8.15 nmol) of 60%
sodi um hydrlde in 10 mM of dinethylformam de, stirred

255 e gtk banamizal b Sebiors inloud S Bty ikgindole-2-

rea@arw&amldghydﬁ)dh%rﬁ@‘?’iQ}(@&ﬁpdur@&g (4.08 mml ) of
drobronm de are added

4 5}? ? }/ L%{,r idine h

b8 JHmp W iaIiBIUFR {4 rig tolpenel areradded ndep arga, i@ salution of
0. m @@82 hfhﬁblf @rrs Qﬁin@-ﬂ%ﬁﬁﬂ iPH b%ﬂﬁmndﬂi@lenﬁagtmm d toluene After

re is ain to OC and a furt

18RSI of2 BoTER G Flgeh HCror HPYRF-SomisthyIot Hindole-2-
carboxylate, obtained in step 2.1, is added. The reaction medium is refluxed for 4 hours
‘and then stired overnight at room temperature. Itis poured onto 100 g of ice and 50 ml of
dichloromethane. A suspension is obtained, which is filtered and washed with water and
ether. The residue is purified by preparative chromatography on alumina (eluent:
dichloromethane/methancl). 0.36 g of a solid is obtained, which is dried under reduced

4-0-

‘pressure,

The resulting solid is taken up in 30 ml of dichloromethane and 0.55 mi of a 4N solution of




di met hyl formam de i s added. After 30 m nutes at OC,
1.06 g (4.08 mml) of 4-brononet hyl pyridine
hydr obr om de are added porti onwi se. The reaction

j e i then stirred for 20 hours at 20C.
%‘?éou{/ql the mxture is pougoed into a sol uu%&ﬁﬁmommz
100 ni f i ce-yater and, 70 et hy] ether
h&‘?@ﬂﬁ'i‘ é’h&ﬁ'ﬂg N €OXBE 15 394890 Tthea?ﬂi”tt"ﬁ'e's %%88&1%‘%%@@ reduced
presstie- and e treslifvigt BolkO istecpfstatiizad! frehhg rmixilie of riggndbanol and

D 45 oL et SR B P 9 1 e
Medtihgeptiint 22190 .ppder 270educed pressure. The residue is

ek SSsEnr R b ge ST S B o an 7o
(rﬁbmy Me&Cm, 4pr)18181 {sOR A, @‘6% @H); 9.8b(£H)S used without

further purification in the subsequent ' synthesi s 3.2
N- (1, 2- Di et hyl -1 H benzi m dazol -5-yl)-5-t-butyl-1-[(py

E&hﬁhﬁ kdmbbuh&aﬂl—l-l ndol e- 2- car boxani de

ori de ound 0.9 m of )
N PR Az NP i e Pirs-ayetid fincloe-2-

c@rbsmmﬁe h?dr%@lhléﬁdé)ﬁ of . 0.24 g (1.43 mml) of
5-am no-1, 2-di net hyl - 1H benzi m dazol e (WD 2002059110)

in 20 m of dry toluene. After 15 mnutes, 0.4 ¢
3041 1EtHYITQJt bug 1ip(bhyd-4-yl)metny|] 1H-|ndole 2-carboxy|ate

ASEPE oY1 9Bl f ST SN 1HHindpler?-carboxyiate igafsad cropwise

tol e g@p@rﬁé.&ﬂ dredizamg 38116f mmigyl 6f060%4 sbamrns iaeldé hn 10 m! of
stirred at. roo mterrperat ure over

dlgmﬂgylfgg@ar@ldgf stireed at C\/@dgg@ygmd'{ugin%&ne is stered {or %0 minutes at

DWHnEWGfoOOQﬂ%ut&Oamzoe@ dhe htsatmire e |sTi¢ao;ed and 1.06g
ueous hase i s f&?ﬂar at ed out and extrgg ted wt

(4t wEohg dnprogremethyiRygFigRdyARREOMIgH @re,R RO"B‘H%%% The mixture
isadtifre G¥OA0@Mhutese ted aMdtthe® frdo rﬁifnut&%taft'ZO“@ﬂﬂﬁ f@Btion mixture is

dried qQver sodiumsulfate, filtered
oqaiabaemn it 07 Al arutess Qughe (1% Snmbol Stk Spdumderipg n 10 ml of
difiethyifoesariide Plis Paddldi VAftsmrmtr@wsam:y ote ueosg (4.08 mmol} of
di chl or onet hane/ net hano| ) a solidis

BTy YRS ESRTP TS A déred eeltientiss. Shegeastion Ridyre is then

st(rké@a‘@a 20 Rc?nﬂs at Z@Z;CAﬁblethrsetﬁh@ tthé &uﬁ&blnﬁpb&eﬂ #lt€a seRtibm of 100 ml
chl or onet hane  and

0 m of 9/1 of
OfBE A and JRdN0oBeliY e NG SEHANG BNAEH S gapaEleEopyticand the

aq?lfébdslp’ha@éoléaféeeﬂtl‘éc@adﬁﬁh 5001 | difyl Ofthérs The orgamc phases are
concentrated under reduced pressure and the resulti gﬁared and

carghings. jwaspgd Wit 3 m| olwater é‘FHj éhe’\ﬁ%%?\@rcﬁ’d@ﬂh sritte.

theRt &nceftrated Qurder tr@@.lc%&pﬁl"e%ﬁﬂ'ep "TpEUfdsidug lshperifiat %rkﬁdparatlve
in the form of a drochl ori de I\/Eltln? pol nt

c@g@atogmt(q{mt1¢pl(lggg@tl@g)a/acgtopgb ,9)7 g of g;e_peg;fgd p%qnﬁuct is obtained
n2th39foh‘h of?b’)l mEDva'ﬂcr( s u%bﬁ wﬁ)&@ fﬁﬁherzﬁ)rrﬂcgticﬁlz in QHEB( subsequent

4H) ;
s3’:["‘rl‘ifsl§xchangeabl e) Exan'pl e 4 (Con'pound 7)

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

0.9 ml 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]-1H-
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 poured onto 150 g of ice and




N-(1,2-Dinmethyl -1

H benzi m dazol -5-yl)-5-fluoro-1-[(pyrid-4-yl)methyl]-1

Hindol e-2- carboxami de hydrochl oride (1: 2) (Conpound
trinmethylalum nium(2Min toluene) is_added

"%&é‘?%ﬁﬁ%ﬁw to a sol ution of # 27 g (1.61 mm|BCTJFR2006f001782

2-di net -1H benz m dazol e 020 9110
B FpYethans-y 908D phass HiSABRELe f@na e(tfa%ad with twice
3mmlo)f dmhlo&imsthaﬁe frlhwrganlc br(a%)éé laflr dorbtbinee® wishd Wth 50 ml of water

car box | the first st
ap S5 Fipd” Pt i sl diietech And HBaM Ppent e Jipggr reduced
pfe&fsur% haves mdjutehei@. Spurifiegd B rpeuyarétﬁapeérabmamgraphy (eluent:
red ontEdlce and ex

e
P BrETE e/ B Ok ARA0 R EGEgahen Jhdbied Lrieg reduced
pr38iened, washed with 50 ml of water and then dried

ove m Jate, filtered and concentrated under
o@ﬁ?g ‘%F#)eséﬂég The residue is purified by
prepar ative chromat ography (eI uent : '
i chl gr onet ha aceto sol IS
TH Feb o8 Solih Bker D 1400t ackls s i @ Chlogagihane and methanol,
ahde10t5 E.gop@i AN s(ohxgsne)of r?;ﬂg:miﬁlaé%@dmed:bm l;sidétgieggrrhd solution is
is taken up, in of di chl,oronet : ,
chyieehBaieB Jifist redhioed PRSHTS GO BRI GFHHED (s JeRezed from 2
mixdarehf eftadobaidiivhien 0.22 g @ntrndxpatied prsdle! is'tRel6tgined in the form
frﬁfﬂsur'_ﬁ%%{éd the resulting solid is recrystallized
%4 ure of isopropanol and nethanol. 0.33 g of
Meliag gl (2HCH): 206 dLBTI0° Cs thus obtained in the formof a
dr 0 010144 22 PCT/ FR2006/ 001782
N kiS5 ¢ e 1 2363, 915878 G oREo B8 6. 2H); 7.42
(nﬁ mm) 7. 82(1n|_1|;34H§ 8.38H) 1H§3 }_&d( SH); ald)g( (s618 e&@han%b&bSIe)de
2H) '8.3 (s, 1 H); 8 75 (d, 2H) Exarrple 5 (Corrpound

E m-.( (bd\ﬁbdﬂ)ﬂd 71 3
Y

N AT PR AL R -F,SWpynd-4-y|)n?étllyu 1H-indole-2-
carbdilaniie®hyldrbéiridecdt1 3

H i ndol e- %_drcar boffltl a%)gbkﬁtggmé?’%n of 0.365 g (1.44
- mmol) of 1,1'-(azodicarbonyl)dipipendine in 10 m of

1 trﬂebf &hﬂamﬂélumm S(Zﬂdﬁ Q@Iué#lié; ¥Va8fed OndersbsH P8 sBiutiéh &f 0.27 g

(i rpinel &aﬁ%wﬂ %ﬁéﬂétbylﬁéb@wda@ien%ﬂq 0259110) in 20 mi of dry
to@re(u@yAﬂ@I— 5 dinugdsh Wgoqt@d Bmdf dfl ethil 15- ﬁli’orafl’(t[t;)yneh-yl)methyl] 1H-

of tetrahydrofuran.

hosphi ne in
g QRrAr AP EIR, (REING T the e eReof (ATIPIR 1. BoAFdea. The reaction

métﬁﬂﬂﬁefs%ﬂﬂﬁdaﬁﬁ 3* héUrs %acmeﬁ rs"ﬂ'r@@’ dmésm {eRtHarftre overntght it is
pressure and, taken up in Kglohexane The

P%’{%dp%'?ieul%an% extracipd Mlqeew@a 3Qm:| 0@‘ H@h praethare.jTde organic phases

aré oRbHead haphaf with 58 rﬁlocbfq.{‘ﬁ’ceno§nc¥S tHénCd’nereé\}é? bdium sulfate, filtered
di chl or onet hane/ net hanol ). 0.125 g of the expected

nﬂr gengentrated o ypdarneegluced pressure. The residue is purfied by preparative
ch%rﬁéto%bw {etibdrit: 'd%ro@elﬂa}leécétbh’é)r 046 (# c‘lf%ygdhg isdobthihed fwhich is

I ndol e- 2- car boxam de Corpoun
drled under reduced pressure.

Melting point (base): 249 — 250°C

The resulting solid is taken up in 30 ml of dichloromethane, and 0.26 ml 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.




0.54 m of trimethylalunminium(2Min toluene) is
added, at OC under argon, to a solution of 0.7 g
(0.478 mmol ) of 5-am no-1-nethyl-1Hindole (I.T.

Q. Med. Chem 1993, 36 1104) in 5 nl_of
‘@&8‘?72‘?182 e. After 15 minut es? éo 125 g (0.4 mmof§T/ER2006/001782

f
,I\'ﬁtﬁér‘?%"tébgﬁg 'e%ﬂt]f'y‘r ?871FH ndol e- 2- car boxyl at e, obtai ned
‘Hrwmmqow@olnﬁ)l S(@ﬁlﬂ?@s@%me@si’wm gn@d' yr@H)SHs(dxd 1H); 7.51

refl uxed for ours hen stirre room
Weﬂﬂh?&@d?eﬁﬂﬂvéﬁﬁ(érﬁ"') $13(F61H)p6l]ff5é@t Zhto 50 g of ice,
10 M of 1N hydrochl oric acid and 30 m of et hyI

acet ?te The ganl c phase is separated out and 15 mi

M&%@PBH’W fbxi de are added to the aqueous
e aaethy M H-fdol- §-¥I)-% -Rokd-2GpGHd \Mﬂ)@tlﬁl}-ﬁWrﬁ n%-z%rﬁﬂxaﬁ'ﬁde

ethyl acetate. The organic” phases are co
washed with saturated sodi um chloride solution, dried

saver Eﬁ@%-ﬂﬂbro&uﬂ(éﬁhes ﬁﬁlﬂhﬁ]oﬂq fHtfoleas- %Qmﬁ&lﬂ&é r educed

pressure. Is takenup in 15 ni

oF°'P’§ber°c§p9 ﬁsét%e(ﬂ ‘Hnd”ft"%'é anédl' (ﬁ;p@cg@p@yl)dgppqrgime in 10 ml of
teftfahycﬁbméarpfsfada@@ didpisethiol £8bIRAEST 0.3 scw of %rﬁ&l?éﬁé&ﬁﬁ 5-fluoro-1H-

the expected product are thus isol at in

'@B'F%@fb%é%¢| 1780 t i(hﬂ)5 pBIRY (was’ewﬂfi@sﬂ)emgd aqd 0.36 m|
(1|\anrmf3inbu@ BQ}Eﬁlne :ﬁ'a %% kol of géi}l_?)hyaro%raﬁ SThe liactitn SRixture is

stg'regg)vg?wgm,q} ro fgg'np(eag@pre qu en qon)qgntrgtpd yn&gr rethj_gyd(gessure and
takedup B 80.-mll &f chclbhexapes T('IQ sul‘»%é;ﬂsmﬁ/‘@ %QW Iféﬂéhlﬁﬂd aﬁe filtrate is

PCT/!:RZO 6/ 001782 Exanp ounds 8
Cprr(lil ogrqg tqlpyg Cplumn of S|I|ca (eluent d|chioromethane/methanol) 125 g of

thetehipoate Qﬂ@l@ﬂlSElen)ed5 fluoro-1-[(3, 6-di nethyl pyrazin-
2-yl)methyl]-1 i ndol e- 2- car boxam de (Conpound 94)
N- (1, 2- Di net hyl -

5.6+ b 1-Me@|%if—ﬂi+ﬁddl1) Hilsror (

Cﬁ_ ni;;jng N |5n%llgtls eI h%@c‘gg%%ga?ny&éwl%?ﬁ?gggyﬁ @élgbeamlde

( bd thyI 1H-ben2|mdazol 5-yl)-5-fluoro-|

0.54 frifo5trﬁ|rhdilﬁ¥lélhlhﬁwrﬂ¥2m TQtOYd&ﬁ?tsrde]ed 1at"tb°C under argon, to a solution

car boxam de (Co
of G 6 47BN of et pyelal R ndslo-Tr Eores 3/ Mediabies), 1993, 36
(8,1 og) lh%ZmVé]f ng‘i’élQleriéf AkteF §5 i RbsS @CYBYID £ C?dof@'tl'?yl 5-fluoro-1-

toasolutlon nel nt al ne

[(qyg%w eﬂwﬂ %@delﬁ E{-WH@MW pobtainps dn ctep. B4, inayded The reaction
- mSditmnis refiuxed ﬁ;ﬂ'?ﬁ&% hBetherd rb%rr@&%trbgr'ﬁ !&T@el’gtﬁre' §verrcarght It is

Eﬁu uxed for hours and t hen cool ed stirr
antp 0o &f 'C&?Q“Ham% 1Ahydreghiesicearid anré 30imlt of athy| jasetate. The

orm?nageatseeemaea deHrgess nPb?QNuéc?dlurh%FbxiHé bz 298d to the

ether, filtered agai n and

acBPHRRRASE) WG 1664-exrasiertwiih o BisBen 55 mbpEelgyioAcetate. The organic

phaBddareHofmiraal Wi vith %u@féd%dﬁfn?cﬁl Vs%;jtﬁgn' driddver sodium
Su[ﬁl}rmof a mxture, which is used Wt hout further

Pidndceancartrated unders rgduesd HgssrepThe r@sldt@t @Qtamed is taken up in
159mif d)ﬂilgé;ﬂ'oéyl [étl%rnﬁ{d“bﬂeﬁ)ﬂécﬂ%l@ r@aﬁhalq‘ftﬂm%eh &]%nedr??d under

car boxyl at'e_(m xture of - ounds A soI:~| ution
redjtced presgtrenfig Mg foth%pmgcted product are thus isolated in the form of a solid.

Meitirlg psiitQoadd) 128Ql @o2c car boxyl ate i's added
'H NMR (CDCh), § (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, TH); 7.75 (m, 1H); 7.9 (s, 1H); 8.21 (d, 1H); 8.4 (d, 1H).




dropwi se to a suspension of 1.45 g (36.2 mmol) of 60%
sodi um hydride in 200 m of dinethylformam de,
stirred at OC under argon. The m xture is stirred for

i at O0C and then for_, 1 hour at 20C. 9 4
‘%@66@@&%) of the m xture 0?3 nmet hyl di met hyl p@?f@ﬁ%@ﬁmo”gz
' t ai ned i h di t th dded
B ETCRE RS 0 0 M B ST T ed o 2 hours At
MUQ-D&nahﬂng-gén%idMI&ylpMuﬂ@O] -m_a,6qﬁmemylbyﬂa§m®wh@tgyu-1 H-
: n._added. e or ic ase i s separated out an
"ﬁ?ge"%%g@%%mﬁﬁa(ggmp?lénc?@@ext Pact ed wit hp100 m of
Neﬁ@Dimmlagﬁbenﬁmigaicg-&wlp&gg@%eﬁ[(faaejir?@tﬁﬁfﬂgdin-%ﬁﬁaﬂyll-1H—
. ! of wa : of saturated aqueous
m\gggh%'#ygﬁ?%rp'lgagbgrgl:’?l‘frldto%)and then  dried over |
Nal g amethylsii-bertzimiddid-5e) esHlasrd- 1c[(3) s irhétay BgragiRdey)methyl]-1H-
il E%gésdr Bresf@urg. The sidue is purified by
oS PAPPYRMIER (SRBPUEEAERY (el uent :
di chl oronet hane/ ethyl acetate). 1.1 g of a m xture of
t,h t ' s, (1V21 re obtained, which
S ol 1S PTe R BRGSO sPPPBA i on i n the
T.SUQS(GE;Mgmg/myggg&ilm'oigki@aaﬂﬂﬂlaemO%%(ﬂi@d, over 1 hour, to a solution,
%%F% B9 - Bt S o6 Himeihvineraripe 5 318 mg0). (ip3 880 m! of
dichiprcmtl’lra]\bgy'hazémtiﬁn_rgilxbur@ﬁdﬁyéﬂhx%d fczr 6 Rlc_)téri a;d then crc]:olledlto 20°C,
n e-2-carhoxam de 0 L 2- -
S 5 iR o el &g f ﬁ%%‘.ﬂo.*%&'[@%%te-'ai ??EP?P?PE% Jbfer reduced
pressurg nekery |u]o-m|2|e|9 rl rod et 2¢heay fiitexedragsin (200 then end@@dirated under
e SoR BE ¥ i memctiptnylpyragine chiasdy gy I e form of a
mixtyre ) withnisl dsed withoutrfdithes -pRrificatibo jretie delowPrrgiepind 96)
2.57 mM of trinethylalumnium (2Min toluene) are

added under argon to a solution of 0.568 g (3.53
6.2 nnoEthylo-fldorat [(hmathipgiiaziet 2yl maityipe Hzndoieka zaksox(MB (mixture of

gﬁpd (n 20 mM of dry toluene. After 15 m nutes,
C%ag g%?@.‘&l mrol ) of ethyl
A Sscfiltipar of 15-¢ ((@#r18t taydably b zathyl  2-fubromed-mdble-Zcarboxylate is added

BB 5 GARBN Y3 906 A9 A PO e zo0 m o
diMethxylﬂquami@bl,:slﬁde it lc()Jm: :nhdelt ?n'goinrfl' he i’mﬁnﬁ ifl rsgﬁgr(eed for V\f% rginutes at
0°%Vf%r{b'18tgé% oSt 1le'?‘?’r@l aécg{)%e.(b'ﬁg 2%3%[’5“ a¥ esthealn@xture of
metbyidimeioy|pynazitee cchiaridee obiairaddy i the precabingf siept afe anen added
oo T A S B D A P AL 200 o
etiyd a_cﬁgateraﬂg Gténwddetri. '{'rmsmrgﬁgc Cp:haﬁlﬁqi?l (r)srer[;atrgférd gféh?ﬂg\i@uaéq‘ﬁl?oqs phase
o BB i TR B oS TR P ! SHHEA, oo

withelpineaiOeni! of witef $0gnIodf safpaed agdedus $dikunh @hIBHEE sdlution and then

dn?cglpc):):yrgr n?l\g/gliélélgugs@%e?tﬁgeégga(@ g{r%%ntra?e%' M?gég%%&%)p@gure The

redidye 381) purffiedS biys 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. '




2H); 7.02 (txd, 1); 7.4 (m 5H); 7.86 (s, 1 H; 8 (s,
1H - 0.139 g of isomer 95 in the formof a solid,
Melting point: 226 - 228C 'H NMR (DVSO D6), 6 (ppm:

\%0%9(8{@1&1914) 2;42 é27(1§H)1 H}‘? (82 ?rnb ~ 4;1 éi?gy%g%os/omm
551 oot Db SR S0 s Beimeipy g2

yhmiethyl]- 126hdole 2584t iR (CoMBkane®l) 6 (ppm): 2. 18 (s,

I\?ER2 Dynat%zlfﬁ-&ber{%rmd%qu SElylz-ﬁ]:?lE%rlqﬂ [(g %Egém(a@yi}_gram Z-gl)réethyl -1H-
ifddle-2-clbboxdMide (Compdutd 95)Exanpl e 7 (Conpound 32)

N AT Bz S ore: 1B ks SRR PR ypvI- 14

indolg-R-icatbokemide (campeam@e (Cormound 32) 7.1. Ethyl

ndol box
L bbbty G TR oL A 3L B ot o
0t5$8td1w;531Tﬁibl)ldf%dammoﬁxz-ﬂmhéihﬁ-ﬂlrbéhﬁﬁfﬁd?ﬁlﬁ womdosm 10) in 20 mi
u i pdo
of iy B e SRITO LAY R, & 0P B2 SEhoo o) B ieTad Jmethyipyrazin-
QWWOQ@‘F@B@?L&&&WSW@' Bﬂtameﬁhln-?thg recédin p. #é added. The
I etcggn medlum |srrefluxed fclnrn‘fJ PnclJL?rs %ng %{en sﬁ%regta?r om tem pera?tg% overnight. It
|sl\bc(uled;-oﬁlbrtﬁé bﬂﬁ eiﬂrﬁc&l_@m zuga@i déta qbﬂ5n!)df)etl’§rl btatate0 The btgainic phases
zin i ndo oxan
a5 4dNand WARhoY shoseRan Al g aa e a0 M L Biisingt aqueous
sala_c:itkj)rﬁxa:mhge 6$<?ut|c91 Zbr@! Q?Td\l- tﬂribdi-ovdr nima@)éal.gn sulfate; hfllltereci and
enzi azol - 5- uoro- 1- [ (pyr.azin .
oBe R RS redichet arpennae (BB risbhY 8 uriad lhy) Plpatative HPLC
clsba:atdgr@hfi (tloefits Detbia mcfzi/helbi)ané/tr;]ettﬁlamlne)
-fl.uoro-1- razin- 2- met -
Tgﬁqilﬂ‘%’p@-@%@ﬁv’ﬁéyl at ey( Corrpoﬁnd ' V14). Melting
- .60 gtof isdBser-04 3¢ e fdirh BMRs¢IAVSO D6), 8 (ppm: 2.5 (s,

5. 98 2H); 7.11 (txd, 1H); 7.49
M?W%Q@%nh%@ %ﬁ"cl 2(334 (I;) 1 H: z(a 5 (s, H)ZH)
"HLAMBO( Eimsob.;?;% (pﬁf#rmse(ﬁsﬂmesnd@@s (s, 3H); 3.69 (s, 3H); 5.95 (s,

20 S0 AT (s 54Dy 7.86 {5, B (. 14~ met hyl pyr i d- 2-y1 ) m

-@wy ]ofikoHergslmtﬁef&nparabéaﬁam de (Conpound 37) 8.1.
‘yoro- 1-[ (4-met hyl pyrid-2-yl)nethyl]-1

MFﬂ'I"aBB'I"E 2§56'a?ra§09yl ate (Compound IV17) According to a

‘H?RMRD@W@'D&%L{ﬁp%? A3, éﬁf@fdgt@dzﬂ)ns'é&er@i)es% s, 2H)27.8 (txd,
1185 BIOBAP TH: B 24TV 25, 2+ G ey BI7 115+ 2o 65 1

- AR B §lof isbRFBE i e ko of L.

Melting point: 266 — 269°C

'H NMR (DMSO Dg), 8 (ppm): 2.18 (s, 3H); 2.49 (s, 3H); 2.6 (s, 3M); 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).

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 IV.,)
According to a method analogous to that described in Example 6.2, 1.55g of ethyl
S-fluoro-1-[(pyrazin-2-yl)methyl]-1H-indole-2-carboxylate (Compound 1V} are isolated




i solated, starting with 2 g (9.65 muol) of ethyl
5-fluoro-1 Hindol e-2-carboxylate [IVH'=313 8. 2.
(1, 2-Di net hyl - 1H benzi m dazol -5-yl)-5-fluoro-1-[(4-m

é@ rﬁj&éz-yl )ymethyl ]-1H i pdol e- 2- car boxam de
V? ﬁéﬁ%rq 7) According to a fret hod anal ogous tHCT/RRE006/001782
escribed i a e.6,3,_0.48 g of N(1,2- dinmethyl-1
5%’@%‘%'?’}1‘? SAQ-QE-X"@FnB'b ot %tb¥'|5ufgri°6‘-*i?'["eqel$r8t%f}?%y'ﬁt%- 2-yl)m
[MHI 300 H- i ndol e-2- carboxam de (Conpound 37) is
I solated, starting with 0.51 g of ethyl
5-fluoro-1-[(4- :
7t hin-(1)2-Ditnethyil 1HBdri2ihillaZdisLyndsiigord-1c gb%—b%ﬁl)fheth l}-1H-indole-
2( qurgaoun IV173? I\/glaél ng point: 213 - 215C 'H NWR ( o
, xew%pﬁﬁom URB3EL T3H): 2.49 (s, 3H); 3.67 (s,
Aawruing.t88a7 (rgeth&lﬂ)ahaﬁgsgss.tcé gnatldéd)lsﬁbgd 9’?5“%&’?@@% 024 of N-(1,2-
7.9 (s, . . 8. s, 1 ; . S, )
dwt@gg%rw@mﬁa%%ﬂ@bﬁ-wgﬁdfmazrrsé-y'@@Hwﬂrw-@dole@-carboxamide
(Q@PWFGSP)G? )isdHatféfi,- éfbﬁih?wif(h 059 _om:j etérlwyl ‘lén)ﬂuorto#-{(?yr?zin-Z-yl)methyl]-
i ndol - 5- -5-fluoro-1-[ (pyrimd-4-yl)nethyl]-
1&'?%???%’&@%0(9%%’8” Mghpound 67) 9. 1. Et hyl
Meitihg poine-439[« p40°Cm d- 4- yI ) net hyl ] - 1Hi ndol e- 2- car boxy!
und 1 V35 According_to a nethod anal ogous
7 B4 GOMSEL e Bbprih 2 matle £7 5. FDR5GBe. Bingi i (i, 1H); 7.40
(- SH)LPOGA 1tH ) BMr(s MHY; 8.5%5 )2t iy kd (sl HH).ndol e- 2- car boxy!
ate (Conmpound |1V35) ‘are isolated, 'starting with 3.3 g

(15.93 nmol ) of ethyl
Ekarh mm&ﬁbémy,ﬁ- 2-carboxylate. [IMH + = 300 9. 2.
2- -,rreih I -(]J}gi,n,ol -5-yl)-5-fluoro-I-[(pyrim d-4-YI1)m
N&i ggRime - e ngimdazelp ibeaffHone: 1dGompthiiipyia2)ymethyl]-TH-indole-
2-8eboK4Hide (Compoliref 9d anal ogous to that described in
Exanple 6.3, 0.41 g of N-(1- nethyl-1
H i ndol -5-yl)-5-fluoro-1-[(pyrimd-4-yl)nmethyl]-1

8.1t | rEiﬁle}-deﬁ@ﬁk[%@ih??yrécg-gfwﬁﬁ'ﬂ%-ﬁl%db@-i-&ﬁb%e

c%’tarti ng/vgith 0.5g o0

(ComnoYRY B [ (pyri mi d- 4-yl ) met hyl j -

Addordintflab & ZnatRéd) BRdlogbes (CARROHESEibYS T - EXPAIIE B, 1.2g of ethyl
oi nt : 4(1599 - 200C 1H NWMR ( DVSO D6), Bx’épp o 2.5 (s,

5501 ety PV ey U-ngiofe-2 sarboniale XAPMPUNE Ver) are

isdlét_éd,, s:t%rgh% ?’itﬁ f@bgfenlnaﬁig)f ;°€ ét,@tlss_ﬂb@?m;léx %%g?ié*%%rﬁ%'a’fe |
[“Fé:oﬁ‘g&%nd 68) N-(1,2-Dinethyl-1

H benzi m dazol -5-yl)-5-fluoro-1|-[(6-nethyl pyrazin-2-yl

%met hz/li- 1 H indol e-2-carboxam de (Conpound 68) 10. 1.
8.£:t hyYUs=-Dimefhg-T-permiders)t oyl -adiupz -t yhatiwgrip-2rymethyll-14-
inddié-DéatoxdmiiRl (B8pbasea7) Conpound 1V22)
According to a method analogous to that described in Example 6.3, 0.48 g of N-(1,2-
dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(4-methylpyrid-2-yl)methyl]-1H-indole-2-
carboxamide (Compound 37) is isolated, starting with 0.51 g of ethyl 5-fluoro-1-[(4-
methylpyrid-2-yl)methyl]-1H-indole-2-carboxylate (Compound 1V;;)
Melting point: 213 — 215°C
'H NMR (DMSO Dq), 5 (ppm): 2.18 (s, 3H); 2.49 (s, 3H); 3.67 (s, 3H); 5.88 (s, 2H); 6.82
(s, TH); 7.08 (m, 2H); 7.4 (m, 5H); 7.9 (s, 1H); 8.39 (s, 1H); 10.4 (s, 1H).




According to a nethod anal ogous to that descri bed in

Exanpl e 6.2, 0.32 g of ethyl
5-fluoro-1-[(6-nmethyl pyrazi n-2-yl)net hyl]-1Hi ndol e- 2-

I I (Compound 1V22) i i solated, startin
V&étzﬁ”é‘?/@%%s. 03 mol) of et £ PCE/FR2006/001752

%@g&&cg%yﬁglf% 2-carboxyl ate. [MH + = 314 10. 2.
N Teidarthiy i fkirciol -5 5/)8-ludpe-fiH (pyFigvdLd iy et Ry-LiRNS! é@')— Brobmide

(igﬁé d_l 1 H i ndol e- 2- car boxam de ( Conpound
ccC I'ng to a net hod anal ogous to that descrl bed in

Exgrrple 6.3, 0.28 g of ][\Il-(l 2- di net hyl -

6- 2-y
B ol A B4 G s
Acewtiag e, asinathiot ngnalddus Oto3thag dé&crﬂiehyln ExampIeBZ 269 of ethyl

STl BTN A B 385, g ) e ot

S0/ vOth(aL3 § (wgmifmﬁwwl Ba1L6AR1 HIMRIdIE-PaaidRkfbte. 244 -

@'A%QC IdNI\/R(DI\/BO D6), 6 (ppm: 2.39 (s, 3H); 2.49 (s,
W69 (s, 3H; 5.91 (s, 2H); 7.08 (m 1 H); 7.42

(m 5H: 7.9 (s, 1 H: 7.99 (s, 1 H: 8.36 (s, 1 H).

9B DR bl TR ES bt (P oM iy ingiole-21

carbtaptidle (Compaud|6d) 2- car boxani de (Conpound 24) 11. 1.

t
Abcphiing f6 d mip b BFhaRs. 1o et sisserbsdin, BiarpPIEsa. 041 of A(1-
metbykpdintidl- 53y2-‘5)-flu@n$-dL[(uiyfimiﬂ-@-&l)ri:em?l]-g F&lﬁdcﬂé-zfﬂmlbdxaﬂﬁde
(rboyhESAS R bl 850 54 Bt o S R Epmet
1Hinggle- %‘C@rbDﬁWaIel(@DTBDMd-IVbJ-)I ndol e- 2- carboxyl ate, 0.63
f 4- dyl bi nol d1.46 m (5.83
:\A&uﬁf?&ﬁ%m gtcy:/l pﬁg;:oh?/ngalrnl 28 manof t ol uene( The
Hr BSIE GDM\S@D@D W piy: 25i(8) Bid); @\?gl th 93 (sﬁ@'ﬂ)dﬁ .91 (d, 1H); 7.08
e ed under reduce
(o TR e P b 6P A, TR 2 0806 1o 1681 45 b
(el uent: dichl oromet hane/ net hanol). 1.05 g of expected
bt d. 1H NWR (DMSO D6), 5 :1.27
E—’%—'{,}E’q—%ﬁé Eofmpgu ﬂ%hge H: 5.95 (s( 2H) ; 2 b3 (éppg)H)
N-{1, 58)|r(16thyll1 Hebenzimidazdid )-s-ﬂudsib 1-{6-Ribttflbyrazikdb:yhefd/-1H-
in (ﬁ F@Bf( 3 gdxd
é(%Cﬁ FRdR Lo )mdazol 5-yl)-5-trifl uoronethy

-1-[(pyrid-4- yI)rrethyI] 1 H- i ndol e- 2- car boxam de
a net hod anal ogous to that

cordln
“’des so B Sup ‘E@éﬁiﬂﬂé\f' %Z'" 8- yhmevlis 1 Hindele2-carbeetiaty | - 1
(Coinpaurd Inp.Hlazol - 5- yI) 5-trifluoronethyl-1-[(pyrid-4- yI)
thyl]-1 H.in 2- carboxam de ound 24 S
AT B rEethid Bngiofpis, K 1eat pespiachn Exemple 63, 032 g of ethy
5-fluoto-1-{(BuosthyiByrazh-2lyl)methyll-1H-indole-2-carboxylate  (Compound  IVa) is
isolated, starting with 3.3 g (15.93 mmol) of ethyl 5-fluoro-14- |ndole-2 -carboxyiate.

[MH]* = 314

10.2.  N-(1,2-Dimethyl-1H-benzimidazol-5-y)-5-fluoro-1 -[(6-methylpyrazin-2-yl)methy]-
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-fiuoro-1-[(6-
methylpyrazin-2-yl)methyl]-1H-indole-2-carboxylate (Compound IVa).




[ (pyrid-4-yl)nmethyl]-1H i ndol e-2-car boxyl ate (Con‘pouhd
I V27). Melting point: 250 - 251 C'H NWR (DVSO D6), 6
(ppm: 2.49 (s, 3H); 3.69 (s, 3H) 5 95 (s, 2H); 6.98

. 49 4H): 7.69 H; 7.9
@833‘}’%}“{“ H) ; éf“lg (H)s 1 H: 5'8 42 (d, 2H). (Ba%T%M%6’001782
d 2- Cycl |-1-methyl -1 HDb d
M 54 2 L O P et it e
‘Hn@ahqamo@psqam? Z(@EJQHWQ s, h@lr) 13.69 (s, 3H) 5g 91 (s, 2H); 7.08
y

benzi m dazol e By anal o

2- Lo
i ﬁ)cg %%ﬁ@,&dQ ﬁt’h‘é)c? s, 98): #4373y 1Hh sol ution of 5
g (32.65 mmol) of 4-nitro-1,2-phenyl enedianine in 77

gqnol ) of c cl opropanecarboxylic acid is

gem@%ﬁ. orppPuRg ‘F‘ r 14 hours. The reaction nmixture
N-8,2-DRfete@GERéAthiag-dL5 54rﬂl@5ﬁﬁ%t 1 ﬁﬂglﬁﬂﬁlé}h H-indole-
P%T/ FRZOO%/ 001782 presgﬁ{e and t ak @ﬁ}) ﬁgg’. n 150 ﬁ]&

SRrRAXads: (SoaPeHad 26D n1 of sodi um hydr ogen
1631 bEfEt S-trifilBRANREHHA0] - gpm? yinSthyAs Peifd b 2bcaktkyte Of

ter and then with 5 saturated sodi um
PMRRYEVadl ution, dried over magnesium sul fate and

Atébﬁnnoﬁwqem Wmn’tﬂl')dﬁﬁ 1 Mrtﬂfrgﬁélﬂfpénd;ﬁe i 80 R oﬂtofuene is

oi | are obtal ne re used w thout furthe
g%ﬁqwa fopwWise e @ solufen pg |1|g0@1 %rrgmcg)pof gthylo5- trlfluoromethy! 1H—|ndole—2-
c&bﬁ%ﬂét@PW' ](S@Bt i’dH'noI}5 il Mp?n@fbd@ﬁﬁéﬂ Bhd a7.2k e (583 mmol) of

tré&f%p&paﬁ‘f lgé) ¥r55g r@ qutglumﬂ)'heofeactlon m?x%?rél g] s(tjlra}éc? loSerﬁlght at room

te%pb&'élh@pérﬁpﬂ‘\bn @oﬁtérﬂﬁteﬂ‘bﬁt@ﬁ ?édUc@é%:@és%ureomcﬁbmeﬁmato@raphed on a
t he etragro uran i s

c45e o Gl e AT atBR S ARl GhoS 4,00 Srbaktef product are

olsthine@om t enperature, of 2.6 g of sodi um hydride (63.98
d rofuran. The reaction

1), i 150 ni f
HIRRIR IS R o1t & e 294, BOCE.86 &5, SH): G5 (d. 2H):
7.68%,AHTRE) (B&, TR, h&dd(@dﬁﬂ)‘é‘sa}fzetstﬂﬂneaé(é% offyi rring

is confinued for a further 48 hours. The feaCtion
m xture is then concentrated under reduced pressure

18pd Nhe) Q—Dl%imh%hﬂlm‘@é}oﬁs&ﬁﬁﬁ'lﬁudwmg r399 ngldlfl-yg?\ethyl]

silica (eluent: dichloronethane/ nethan

1kHinglolergreambegamidaGpmpresnd 20ners are thus obt ai ned in
Aéd&?d.ﬁg)ftdna%eﬁoa ‘%riaﬁ')go!)%‘ & 'ﬁmét%ééér%d .W' Emﬁﬁle BY 0 g of N-(1,2-

ur| I cation in Iovmng

d'@ﬁﬁ%l"dﬁﬁﬂﬁm'dazoh%vwrtr@cwmyh (owshird-brmethyldHiindole-2-
ce{rlg@ém(bé@ﬁo@lﬂdzﬂ is |solated startm |th 0.5 %ca‘a th)fl 5-trifluoromethyl-1-

2-cycl opropyl - hyl - 6- ari no- 1 benzi

[(F(Vﬂéﬁ‘pﬂhnﬁﬁih )H'inﬁo@ %‘Pa@ﬁﬁﬂﬁﬁedﬁpm@m ¥2(00. 236 nol) are

M@;ﬂﬁ§60|hngos_%ﬁ%1$ on, stirred at 20C, of 0.3 g of
[adi um on-charcoal in 50 m of ethanol. This

'H NM& (DMSR D), & Ppavnd148 (s @H)03.69 (s &EHNBL96 éac2Hir 608 (d, 1H); 7.49
L 49 PR Y 0 3 g PRt ), ©f 49
2-cycl opropyl -1 -nmet hyl - 5-ni tro-1H benzi m dazol e and
Exanipié 197E8Mbound 91)
- N-(2-Cyclopropyl-1-methyl-1H-benzimidazol-5-y1)-5-fluoro-1-[(pyrid-4-yl)methyl]-1 H-
indole-2-carboxamide (Compound 91) '

12.1.  2-Cyclopropy!-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




met hyl -6-nitro-1 H benzi m dazol e obtained in the
precedi ng step and OA g of 10% pal | adi um on-char coal
in 130 nl of ethanol. After stirring for 48 hours at

V%%%oo Q 0.236 nol) of ammnl um f or mat e, 9
i um on- char coal ana 50 m of et hanol QT@MOOG/OOWSZ

addedtot%gm’xtur \gﬁi sst rred for a furt
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carttbnats) et 6rabiig phaskelis waSkKr Keth PIOBSHIUGEwAter Ghd eheh With 50 ml of
urified by HPLC. The follow n

sgitjégtgg ﬁgplgpbmgnlonde sPlLﬁloa gﬂle P& lt}gg:lgngglum[ %ﬁ]ate angkthef concentrated
UNNE (olVESd Peksur8. 6 8Wf a brdi)ﬁl GinareAdtaingd, Hnd(die ul:é‘l)l w(ltgout further

dxd, 1 6.72 TH:
i‘”Eﬁat'g”Q‘ztwf@P yfﬂ%?}é t s H%I\/H] = 182(3$V\D 25007/ 010144

29 PCT/ FR2006/ 001782 'H NWR (DMSO D6), S (ppm: 1.02

1%)2[56 1@_%@!02%3@& mntye]lg% q-ra’crg% /-h;enzmdazole argdOI Z(j-cyc}ol_gropyl -1-methyi-6-
nitkol- PH-OpAzigwi=epil - 1- met hyl - 1H benzi m dazol - 5-yl ) -5-fl uo
r%@!\#ﬁ%ﬁﬁ%’éé% f}ig%gﬂap é#ﬂl{g}%gﬂpggﬁd%rgaﬁ{ lgqanran?l)égzrgled obtained in the
pterolen{agiuémlmmumum fefrahytrerans @faﬁ:ld@ddﬁgp\ﬁé@@d\ﬂasﬁlrfe@ guspension,
ution
SO ABED b R e alyle of 26 B 8T bedwB erde B9 MRS R 150 mi of
tetahpdirofuvhn. t crhueracﬁén rvitirét isOShivsiebr &3 glts dth@0°C and 2.2 mi
( ét urcg)o?ts @e{ﬁgw gh%]&gg%eﬁ%gggl{s cé:g mer&ufgre a furthder 48 hours.
Thef reaution 1n~[|>(ttm§r lil- thel | Lomdchyhied under reduced pressure and then
H i ndol I at obt_ ai ne

0X
e R BEST 3R S e piRaGmethanel TekanaD. 4.5
of ihe ekfedted ma@obfﬁmh ream 1©ds ogﬁun&r i theakre lof aggn% Rtiich is used
ric acid solution are adde
wﬁﬁ%urpéﬁrﬂgfpyﬁ!éca%%@%ﬁ?@og@p %Rn is brought to pH > 8
by addition of concentrated SOdI um hydr oxi de. A solid
Om of eth

12301 SOERRPPTOL MNP ABOG P IRRESPaR ¢ (FOBEY Vo and
separayelopropyl,1 methqlde anire- 1%9ﬁﬁﬁﬁd#ibl%3bﬁﬁ1b@und V)

1R S G e SR BT e 1207 o

0Gigvef %3 pguamfumha-cﬁamam%o rﬁlrdffélth‘énOQ Trhigfirt reactdPl@ connected to

a %%Qngsreggyrl(vig é%gv@%ﬁl@ s(tgrpﬁa)a't ?%‘Ej.(zgn @Hgfp'_grgquwlf% ég] {20.7 mmol)

of( ﬂmdmxﬂuré'l)of ZZcYbVop('diﬂyl Siathyl-58@itr6-d H-BernAmidSzofe? ahdl 2- c%ld)opropyH—

, b Iustratesthec em cal structures and .

mefia-Gpifor fAPrmisar P cabigined dpe Beedrecedng Siep and 04'G of 10%

palladium-on-charcoal in 130 mi 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 V,,

IMH]" = 188

'H NMR (DMSO Dg), 5 (ppm): 1.05 (m, 4H); 2.25 (m, 1H); 3.81 (s, 3H); 6.61 (dxd, 1H);

6.72 (s, 1H); 7.26 (d, TH)

- 0.92 g of product Vs

[MH]* = 188




conmpounds of general fornula (1) according to the

invention. In this table: - the "mp." columm gives
the nelting points of the products in degrees Cel sius
\%ﬁ)' | n the "salt/base" colum, "-" represents a
r?'B%UWc? #h free base form whdreas "HQ " r epr BSEHR3006/001782

onpound in hydrochloride form and the ratio in
'ﬁé\méﬁt(PMss&DF)sst(W) (14 @n. ¥4de3-2 (e 1); 3.7 (sBBH); 6.5 (dxd, TH); 6.61

(8, e||:p.|)e§¢gt{§ aqytert- butyl group and Me represents a
met hyl group.” WO 2007/ 010144 30 PCT/ FR2006/ 001782

Table 3 Xi H XZ Nyy X3 NO X4 Y)n P) NX . X2, X3,
1%‘11%%1 %2 pggﬁér:obn?gg?gmyp‘l H{P@zt@%ol-g-;ﬂé 'é'-ﬂl);ngH [@9#—4 ﬁ(!)methyf] -1H-
indole-p-carbogarpide|(Compeund $Benzi mi dazol - 5- |

1%511[‘0@5@\1 sgﬁluﬁon & trlﬁethﬁﬂ%nﬁﬂlmﬂqn éfll{éne]ad' ?& q&ggisﬁﬁoh solution

of %éﬁé Br(?@émole 2-cygippropy-tymethg- 5-amiro-145benziridakple VA in 70 mi
of !oﬁna%e shrréld QPG s Lllﬂdépg}gﬁﬁ Re mixfuté gsztgF glalrﬁa E%i’ b @"&: bt

- di net en2| md
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Table 3 below illustrates 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
(acid:base) ratio;

- +-Bu represents a fert-butyl group and Me represents a methyl group.
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The comp'ounds of the invention were subjecfed to in vitro and in vivo pharmacolegical
tests that demonstrated their value as substances with therapeutic activities.

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

good 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 newbomn 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 xg/m! gentamicin and 50 ng/ml of
| NGF, and then deposited on glass slides coated with laminin (0.25 x 10° cells per slide),
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The compounds of the invention are thus effective in vitro antagonists of receptors of
TRPV 1 type. '
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obtarntg én@? h|b|t|on The results are

SRR dhey aPRICRN @A XY Sﬂlﬁ“ 3maunb et FaRsaisin @pd at a concentration

oL a60 /) RApRAbGTHRel SFSPRNERneal BE aﬁeérﬁrﬂﬁlt RA8S t@fa certarn number of
nhr brtbon of the capsaicin response (300 nM

o rails ssecated mah rﬁaléqﬂoacwh% a&)ﬁﬁ%m&eteqt Among
tHebe ihaVienswind ake pbted: Bﬁnkﬁ@n@‘etﬁé re@b' ﬁj%rn@fof]tﬂe thllé@e¥e with the
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- also rnot'mhll(.jd'heTrhGuser sl hdtveclngd W @ @:frn&a\ﬂﬁﬁilréi!séd héckkﬁsaghd Moes not
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i C a very smal |l anmount of capsaicin (2 pl
S'é'JfQ'H"Q %ﬁb H'leﬂ'ﬁldP@ﬁy of 160 pM to the surface of the
Tioprireipl©bf ]l sanéddf exlpeagientsts b déiihd whkiieetheQPompounds of the

behavi oural traits associated wt
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oo UGG 1 DB 4Rk Espar froupsformyh Brgisen amount of
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erna %rd/eevvr th the psi | at er al frontlp
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urfdf—:r tHeee b@rﬁdr!r(ﬂiseih@solvéﬁﬂﬁhsVMdéﬁefche hi nd paw. The
hehavi our does not exceed th

e dhe st Bt s At eard orall S8k Wil & Sl (retestenent time: 1)

thaﬁ@edeﬂﬂéfah tR€ pharinmiatokihBliccdata Phetarirhal TRE&R4LEN oé‘ulﬁrornstrllatron of
or.nal The nmouse. is not recluse in a corner with

2 51 0B kWl PSEIG SRION RiEParad A ipgicatey ahever Puinga 2-minute
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on_of action
the |psﬁ‘ateral 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 percenteges of protectiorl evaluated 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




of capsaicin at these doses is |less than 2 m nutes.

Summary of the methodol ogy: The principle of the
series of experinments is to determ ne whether the

‘i@ﬁg&@ﬁ}i of the invention can influence the

# response induced Wth a given amounPCHFR2006/001782
psaicin. The_capsaicin is initially diluted to 25 v

Sre% Rles P Tal'l8@): for its final use, in Tween 80
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control studies, that, wunder these conditions, the

solvent has no effect. In practice, the test product

is adm nistered orally and,13Ql8 8 a del ay (pretreatnent

tinme: t) that depends on the pharnacoki netic data,
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r i ipsilateral flront paw is recorded.

For a given aninmal, the percentage of prot ecti on is
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100) This percentage of protection is averaged for
each ?roug f animals (n = nunber of animals tested
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ch ela:&:%ounds of . the invention, usedat a
'Fnb?ek heceRlpEs Heimeied20% and 100% (see the WO
2007/ 010144 35 PCT/ FR2006/ 001782 sel ected exanples in

Tabl e %P - at 1
Thusosce 063 %%’ﬁ'ﬁﬁ} 030 t&@ﬁ@qﬁs arﬁkébl?@é?uFfl(es')nmnﬂpﬁé%wg'ed%gmnts that

ooa’fpmieetbabomm.mm%t mﬁﬁume(lyoapoa”b#an%cédﬂeal ”‘é@éﬁd%lsan or

the effects indu sti mul atlono

a'tﬁg@gﬁ?%?g‘mﬁﬁo%ﬁﬁlﬁfﬁQgthﬁfsatdn@”"F?Wéﬁ{| on may thus be

used for the preparation of nmedicaments, especially
Tfor t e % on of a nmedi canent for preventing or

hepe me f?@ﬁﬁagﬁrﬁl Jb?fégelﬂtw usgraseacialyan thepwreventioa@ndios traatenent of
paim\aﬁdvﬁdlam'ﬁlim@n asreaHiell fidin,t PedrdphifR! Aﬁfn '(Lrﬁurﬂi‘?@ﬁfeﬁ tﬂabetlc

ect o&o ? invention i's ned cane

m%”%%'ﬁp'et?ﬁ felqiey Rr kg pain, osrpain ipHucarbl-an iaa%qanyer or latrogenlc
treatraetil), Q@t&))ﬁﬂhﬂﬁc Fﬁ’i"n rﬁéﬁrﬁét diY SlbYorfy :JT% " Bk rPH n, Q:ancéer-related

sai und. These I came

e of
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insktie bite®; NfosBherpetic neuralgia, muscular pain, trapped nerves (central and/or
peripheral), spinai column and/or brain trauma, ischaemia {of the spinal column and/or

the brain), neurodegeneration, haemorrhagic strokes (of the spinal column and/or of the
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 hyperreflexia, vesical instability, incontinence, urgent micturition, unnary
incontinence, cystitis, nephrltlc colic, pelvic hypersensitivity and pelvic pain.

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

with salpingitis or with dysmenorrhoea.




pain and inflanmati on, chronic pain, neuropathic pain
(trauma-rel ated, diabetic, netabolic,

infection-related or toxic pain, or pain induced by an
anticancer or iatrogenic treat mant) (osteo)arthritic
WRiZAY7Wdtthat i ¢ pain, fibronyd gia, back pain, PCT/FR2006/001782
cancer-related pain, facial neuralgia, headaches, :

m grai ne, dental pain, burns, sunburn, aninal bites or
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i nvention may be used tO prepare a ne carrent
apd &Mhting and/or treating gynaecol ogi cal disorders,
for instance vulvodynia and pain associated wth
sal EI ngitis or with dysnenorrhoea. WD 2007/010144 36
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treating gastrointestinal disorders such as
gastrooesophageal reflux disorder, stomach ulcers,
THa @é’rﬂﬁé‘undé' A WS invartitihaNako @éﬁ%@@ Sfblapreﬁé’hjahM Bf 2 kk&dicament for
Crohn s di sease, pancreatitis, oesophagitis and
reatingdigpetest ic. Simlarly, the product s of the present
i nvention may be useful in the prevention and/or

treatment of respiratory di sorders such as asthna,
ACSOIRYAT rig, anothsp, of sy aFRasis dhe threear davantian irgiefesnigaplarynaceutical

coPhSERitbAS Scompriehg Pr@rpelisd %Morﬂlngotob&euﬁﬁgntfdﬁr as active principle.

rg?éeventl ng and/ or treating psoriasls rurit
rRfiaMmaeautieg! Gémpﬁﬁ'@@ﬂuﬁscqftta'ﬂ taateﬁ@ﬁtweh@@qse@‘ atdgmst omgompound

acEBRIiNPIRY r}ﬂf‘énﬁén tca'i‘% pHEY ﬁ%ﬁ&lﬁ%&o@ﬁéﬂle%lt@ RPdra®Y or solvate of

t he preparation canent treat |‘£
thg sgideegingHnd. Ang %&ﬁﬁsmen%pham@cewéw acsepinble excipignbe
used for preparation of a nmedicanment for treating

di abetes. According to another of its aspects, the
Ther gaid picipigpisnare hopeN, ;acearding iohthe rleEnadasiical form and the desired
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invention as active principle ese armaceut 1 cal
conpositions contain an effective dose of at | east one

nCEP%p‘BHé‘I%ac@gﬁ%iy i HoRshdsRiohd Gofl {H‘és%ﬂh ifNenfion for oral, _sublingual,

ghar maceut | cept abl e sal drate or so
su Futa'ﬂmﬁsamtra@ua%&ﬁjndmtramous,sdoman elasal ointsatracheal, intranasal,

traPSAErRE R bl bImRFHERERIE £iGh FHrﬁEuble of formula (I) above, or the
possible 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, intraocular and intranasal administration forms, forms for




The said excipients are chosen, according to the
pharmaceutical formand the desired node of
adm nistration, fromthe usual excipients known to
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WD 2007/ 010144 38 PCT/ FR2006/ 001782 CLAIMS 1.
Conpound corresponding to fornmula (I) X1 H X2 NW X3
NO X4 i( )nY~l) inwhich X1, X2, X3 and X4
nt, independently of each ot her, a hydrogen or
%@2@1@%“% o a C -Cb-al kyl3® C3-C7-cycl oal kyPCT/FR2006/001782

C3- C7-cycl oal kyl -C, - C3-al kyl ene, C1-C6-fl uoroal kyl

C, - 06-al koxy, Cl-06-fl uoroalOkMMS cyano, C(O) NRLR2,
nitro, NRLR2, Cl-C6-thioalkyl, -S(O-C, -C6-alkyl,
%gﬂ(")')‘z C, - C6- al ky] S?QNRlRZ NR3COR4, NR3SO2R5 or

P%’PS&B"G%H?@%JW ¥R Dopt i onal |y substituted

w th one or nore substitugnts chosen from a hal ogen
and a Cl-C6-al kyl, C3-C7- cyc| oal kylH

C3- C7-cycl oal kyl - C LS 2 CLNcawf | uor oal kyl

Cl- C6- al koxy, Cl-C6-flu nytro or cyano
group; Wrepresents a fi aj cy'cli & group of fornula:
2\ A3 4 bonded t%;theYhitrOgen aPom via positions
1, 2, 3 or 4; A represent A 7-menbered

het erocycl e conpri sing fr 0¥ to thr het er oat ons
chosen fromO0, S and N, the carbon at ogﬁs) of A being
imphicbnal |y substituted with one or nore groups chosen

- C6- al kyl
XReR AP AsdPRghe v eaEneailah 3aph otler. eavaipagn erislogen atom or
G, - @6Ci-Cyalkghl GyCrcyladlkyl, m¥t7'@d@km Ien@x@1@e—ﬂuoroalkyl

Sub S EE R BB i 1Rl i N B oy trioalio

a ca$(l§b+€1diem1k36,ub3(10)§-mi-ﬂd-a$i4yt hSGENR?R} g‘ﬂF@éﬂD&OTNRAS@Rs or aryl

r ep éh?' S e? %ﬁ%ﬁﬁ?ﬂa" S%tﬁlgtfaawti‘u‘mﬁ PR G‘Pé%l SV\?Slt'We”ts chosen
onefrolrn m’nﬂlegeg'rmupa;Cg-I@g.smw fG;ap-cyaloBRYID GR4T, 2 Qﬁélmﬁas-alkylene

ol k51 SRR Crl oy Ry Ce HAtRARGY, ¥ e Srmveheisap

WC1 - @résentsra)ﬁlskmhycyclmmm of formula;

1
2
A
4

bonded to the nitrogen atom via positions 1, 2, 3 or 4;

A represents a 5 to 7-membered heterocycle comprising from one to three
heteroatoms chosen from O, S and N;
the carbon atom(s) of A being optionally substituted with one or more groups
chasen from a hydrogen atom and a C,-Ce-alkyl, Cs-Cr-cycloalkyl, C;-Cr-cycloalkyl-
C,-Cs-alkylene, C,-Ce-fluoroalkyl, aryl, aryl-C,-Cg-alkylene, oxo or thio group;
the nitrogen atom(s) of A being optiorially substituted with Rg when the nitrogen is
adjacent to a carbon atom substituted with an 0X0 group, or with R; in the other.
cases;

3

is equalto 1, 2 or 3;

Y  represents a heteroaryl optionally substituted with one or more groups chosen from
a halogen atom and a C;-Cg-alkyl, Cs-Crcycloalkyl, 'Cs-Cr-cycloalkyl-C,-Cs-
alkylene, Cy-Ce-fluoroalkyl, hydroxyl, C,-Ce-alkoxy, C+-Ce-fluoroalkoxy, - cyano,
C(OINR4Rz, nitro, NR4R;, Cy-Ce-thivalkyl, SH, -5(0)-Cy-Ce-alkyl, -S(0),-C1-Cs-alkyl,
SO:NR;R;, NR:;COR,, NRSSOQ&, aryl-C,-Cg-alkylene or aryl group, the aryl and




C(O NR1R2, nitro, NRLR2, Ci1-C6-thioalkyl, SH,
-S(O-C, -C6-al kyl, -S(0)2-C, -C6-al kyl, SO2NRLR2,
NR3COR4, NR3SO2R5, aryl - Cl-C6-al kyl ene or aryl group

‘R,E) 08]8%{ nd WO 2007/ 010144 39 PCT/ FR2006/ 001782 th
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Céﬁ%%éﬁy ?I‘ b@%’%ﬂﬁﬁ@) en e_Cb&;;ﬂuoroaikyl C(0)-, - C3-Cscycloalkyl-C(O)-,
CAryI56(0 ) uanyb@l -y k@efd-C(O 3 €00, g{oetck)yi CASfuoroalkyl-S(O),-, Cs-
C@Xt&c%é%l ﬁ(@% O)Cg%rqgflo&(ylﬁugral E}? SQ)@), @ryl &Q):- or aryl-C;- Cs
Galkylgrod- B@)K—Ytir anfl Gr A (0 . S 92
a ar or

thgrgsyﬁ"di% b Psﬁ#&%@a@r gt ﬁ“ﬁ%ﬂ gr@ﬁ%ﬁ CeRBYSRAIa n oxidized
foehon(s) of the heterocycl e A or of the heteroaryl Y
oIRGB R0 P e8 S E0h o f R ey R Bashen F oxioed
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Claiml1l, characterized in that X1, X2, X3, X4
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X1gXa,Uxs, 04 réprgﬁ@ﬂ,pm&&le%ent@loﬁé%h%?hé}ebWd%@eﬁ'%}'hﬁ%geh Atom or a

e accordin aim1;
C"f@?ﬂ%ﬁ f%'kvg§ %upacacﬂ QFOHH%@BB Rar@ada%!aemgwaas gefined in
thé gemer@lfforhmdé dh @cd@rdzﬁ%{ovgbm” 3. Corrpound of formul a

in P dE o0 'ﬁ%&%# Reifa

3. Compound of formula (1) according to either of Claims 1 and 2, characterized in that

1 and 2,
ition salt and also in the form of hydrate or soivate.

W represents a fused bicyclic group of formula;




Wrepresents a fused bicyclic group of formula: WO
2007/ 010144 40 PCT/ FR2006/ 001782 2 COA 3 4 bonded
to the nitrogen atomvia positions 1, 2, 3 or 4; and W

' n,.fromindolinyl, |50|ndolyl i soi ndol
vké%@@?@ﬁ@fi di hydr obenzof uryl 4 benzoth|ophenylPXT/JFMOOWOO1782
di hydr obenzot hi ophenyl , benzoxazolyl .
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