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WO 2007/ 010138 1 PCT/ FR2006/ 001767 N-(Arylalkyl)-1
H pyrrol opyri di ne- 2- car boxam de derivati ves,
preparati on and therapeutic use thereof The invention

Ifk(i%%% 1@ conpounds derived from N-(aryl al Kyl Jpclr/Fr2006/001767
pyrro opyri di ne-2- 5 carboxam des, which show in

V I t 0
NIRRT g £ 2 gm S ASHvales? B aton nd prerapeutic
usehtberadfent i on concerns conpounds correspondl ng to the
general formula (1) below 10 Another subject of the
i nvention concerns .processes for repar
T ripamias relatesy dm SoRIPOHBIMAeHVE] )f m'%'kgCﬂﬁewm&ﬁPyﬂdme 2-
cadrb6xdnu&d) tvitich 6RG\E &F Risrot 41l lmSﬁv@fanIaQEnle’OﬁmWYld@Naﬂs receptors of
Tgﬁg?ral\éﬁrtrml a (1) especially in nedicanents or in

" conpositions. 15 The conpounds of the
i nvention correspond to the general formula (l1): 4 H
Attt dure el et PR g e e

(lherledus is a pyrrol o[ 3, 2-b] pyri di ne group, a

Aﬁb‘théﬁb&l{ &t?on?BMMegh_hm cofEePh pratesses for preparing the compounds of
c] pyri dine group or a
g%?lg HF“%Q él b] pyri di ne group; the pyrrol opyridine
Anatbéresidjdutioh theoipvértionldopcarnd $e vset efdthi reotrimeunds plogeneral formula
BsifiHse

1pEpebeffinedeaeni @B thaty o BB IBNEE, (( or ent

chosen 25 from a hal ogen atom and a C, - C6 al kyl ,
T@c&ﬁp&)ﬁ@b @athe)thvention Edrréspohe &d tlh¥|geﬁera%rmhla)(l)ene

C, - C6-fluoroal kyl, C, -C6-al koxyl, C,-C6-fluoroal koxyl,
cyano C(O NR1IR2, nitro, NR1L C, - C6-t hi oal kyl
-S(O-C, -C6-al kyl, -3(0O 2-C, -C§-al kyl, SO2NRLR2,

NR3COR4, NR3SO2R5° g ar gr ouN—Whe aryl being
optionally substk or nore substituents
chosen
6 N O
\

CH,)n (1)

in which

nis equalto 0, 1, 2 or 3;

the pyrrolopyridine nucleus is a pyrrolo[3,2-b]pyridine group, a pyrrolo[3,2-c]pyridine
group, a pyrrolo[2,3-c]pyridine group or a pyrrolo[2,3-b]pyridine group;

the pyrrolopyridine nucleus being optionally substituted in the carbon position 4, 5, 6
and/or 7 with one or more substituents X, which may be identical or different, chosen
from a halogen atom and a C4-Cg-alkyl, C;-C7-cycloalkyl, C,;-C7-cycloalkyl-C4-Cs-alkylene,
C+-Ce-fluoroalkyl, Cq-Cg-alkoxyl, C;-Ce-fluoroalkoxyl, cyano, C(O)NR;Rz, nitro, NRRz,
C1-Ce-thioalkyl, -S(0O)-C4-Ce-alkyl, -S(0),-C1-Ce-alkyl, SONRRz, NR3CORy, NR3SO2Rs or
aryl group, the aryl being optionally substituted with one or more substituents chosen
from a halogen and a C;-Cg-alkyl, Cs-Cr-cycloalkyl, C;-Cs-cycloalkyl-C;-Cs-alkylene,
C,-Ce-fluoroalkyl, C4-Cg-alkoxyl, C4-Cg-fluoroalkoxyl, nitro or cyano group;
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froma hal ogen and a Cl1-C6-al kyl, C3-C, -cycl oal kyl,
C3- C7-cycl oal kyl -C, - C3-al kyl ene, 30
C, - C6-fluoroal kyl, C, -C6-al koxyl, Cl1-C6-fluoroal koxyl,

“&'% yano group; WO 2007 010138 2
?@@8 /001767 Z,, Z2, 23é Z4 and Z5 represe CE/FMO%/OOWW
i ndependent|y of each other -a hydrogen or hal ogen

ZatZanis de apd rquegﬁrﬁypdep@gd@ﬁlycqf@pglapmr, a hydrogen or halogen atom
o33 Cé G%/Qik?lw dé;ttrgyd v l@gl@r@clogkyl@ ~E]-Ryiend, kﬁwgﬁ-ﬂuoroalkyl

C, - Ch-f ['uor oal

%,qs%koan Elbrnrogkonh, ginpy SONEE, a%?rocg%ﬁgwa Cethioalkyl,
-S a)'@ Zlecélkﬁﬁ -stCk)yJCr@Wl @szm:;CNRsSmOst aryl -C1-Ce-

aRyiine & 208 sty 18V &g 0 S gpoltB B Bl yostiutes

withene or mare sghatittentsuchossn fhosehalbgemard & &l Syeatkyhit-Gr-cycloalkyl,

[ i cl Cee Ci-
C§7g§clééll€?’l lg, (Es?l%elﬁ’ c';lith kf?dgﬁoealkyb Rk o G perfluoroalkoxy,
nigro- CCGY%ﬂW?va C, - C6-fluoroal koxyl, nitro or cyano

RYIHIR, Rprédat, Radé;ﬁtaaerstﬁ/n&f eddhdenenden drzzsgéﬁ a®AEr a C,-Cs-alkyl,
n atom.o

o Syea BB, Aoy PR Gty Rye an gy aroue: or R
anad Rb t(ﬁ,etr@ﬁfc&mlnw efth tha nikogen afomutpat bearRhemaad ag&tidine, pyrrolidine,

p%;%lgcﬁ]ﬁgeéze At m o\%é hthFo'Prfo Q{othﬁé) grﬁgergbﬂg,] dﬁ&ﬂ@ép.&eﬁr@%ﬁ% group, this

et HRing ptionel @mhatlplﬁftﬂ wite,a Bi-Beslirl, ite; cmﬁbpnkple.c_aﬁ?rdycloalkyl-
C%C%Rylehla' Sryl- %@%@lk?@hé‘gr Qrm?reus" ly substituted with a

c| oal C3- C7-cycl oal kyl -
@anq;& Qm%@ﬁéndmper@y Oéﬁa%n RSVP% ﬁ@ygfoggf\)ﬂtor@ |°69|531 Gesalkyl, aryl-
CR&eawleRéoremg@ap i ndependently of each other, a
drogen ago C6-al kyl, aryl- C, -C6-al kyI ene
RE)? pé?i%”&gﬁé gl‘""akgﬁ?red&"&%%s a C, -C6-al kyl or aryl
Woreprgsentgvar fepedebieyrtis geoupud dafmbiiacycl i ¢ group of fornul a:
2 A 34 20 bonded to the nitrogen atomvia positions

1, 2, 3 or 4; A represen@s 7- menber ed

heterocycl e conpri sing f@e }3\0 hr ee het er oat ons
chosen fromO0, S and N, bon At om(s) of A being
optional ly substituted w8t A~one nore groups chosen

from a hydrogen atom and a4cC, - C6- al kyl,

cl.oal ky Cr-cycl,o -C, - C3 al kyl ene, 25
b%dego %JBW% igem V%@ﬁs't'oéwl 3(3( &-al kyl ene, oxo or
Atrépresentoub- td mgnem]bereg drteadaysiesgongirisiigfeim gne fi thoesahétgroatoms

' h R6 when the nitrogen is adjacent to
Chg)ggg?rgﬁn%’:?g}ﬁnms\‘ubstltut ed wth an oxo group, or with

thrrzaihentatem(s) hbh being eptiorRdly sepstiddedwih ané pumerregroaps ahosen from
gd@e%t ?{rlld aC8; @é?ﬁéflpl(%aé K¥)cloalkyl, C;-Cr-cycloalkyl-C4-Ca-alkylene,

Ci- C6—fluoroalkyl aryl aryl C1 Ce-alkylene, oxo or thio group;

the nitrogen atom(s) of A being optionally substituted with Rs when the nitrogen is

adjacent to a carbon atom substituted with an oxo group, or with R; in the other cases;

Rs represents a hydrogen atom or C4-Cs-alkyl, C3-Cs-cycloalkyl, Cs-C;-cycloalkyl-C4-Cs-

alkylene, C4-Cg-fluoroalkyl, aryl-C4-Cg-alkylene or aryl group;

Ry represents a hydrogen atom or a C4-Cg-alkyl, C;-Cs-cycloalkyl, C;-Cs-cycloalkyl-C4-Cs-

alkylene, C4-Cq-fluoroalkyl, aryl-C4-Cs-alkylene, C4-Cs-alkyl-C(O)-, C3-C,-cycioalkyl-C4-Cs;-

alkylene-(CO)-, C-Cg-fluoroalkyl-C(O)-, C;-Cs-cycloalkyl-C(O)-, aryl-C(O)-, aryl-C4-Cs-

alkylene-C(O)-, C4-Cg-alkyl-S(0O),-, C4-Ce-fluoroalkyl-S(O),-, Cs;-Cs-cycloalkyl-S(O).-,

Cs-Cs-cycloalkyl-C4-Cs-alkylene-S(0O),-, aryl-S(O).- or aryl-C4-Cg-alkylene-S(O),- or aryl

group.
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al kyl ene, Cl1-C6-fluoroal kyl, aryl-C, -C6-al kyl ene or
aryl group; 30 R7 represents a hydrogen atomor a
C, -C6-al kyl, C3-Cr7-cycloal kyl, C3-C7-cycl oal kyl -C, - C3-

C6-fl uoroal kyl, aryl-C, -C6-al kyl e
v@b'ﬁ&ﬁ&%ﬁc o0 3 e o NECT/FR2006/001767
al kyl ene- (CO) Cr C6- f | uor oal kyl - C(O)

C3- C7-cycl oal kyI C(O-, aryl-C(O- aryI C, - C6-
IriHeydoRipRuRdSdf-genbial f&ﬁmalalm S( O 2-

- Checslint #1058 fhekBudie syl %'246;*59 oS I DEPhS Q)

- athd nittygdttatamks) loéthe-HetrdQaie Almely be3b ogidixep forihN-oxide);

- Z%M 9 ﬁon?\ lﬁ) S% ;: 5?9 O$/60<9']77 7'(he bgr{élﬁé‘y %R’éﬂﬂ%&ﬂg&n ctxidized form

"he  sul fur

ner a
(ﬂ%@%lﬁlﬁbcycl e A may be in oxidized form (S( O or S(02);
- the nitrogen aton(s) of the heterocycle A may be in

i di zed fortg1 (|N- oxi en atomin

DB o o 15 iRveton Samies BYGRUP Ny PRUMEs erepioneg include
ur@mnrwlzedsd*mmyl(l\mwyle) isbinddlle cberizefiram, trmhydrobenzofuranyt,
ob By, R EReRey e | Bh BN TEBb BB rorazoio
|sbgﬁzzpmua|amyd|hy¢fph9mrabwobemmyﬂazolylldlhydrobenZImldazonl indazolyl,
bQ%ﬁ@éiHlﬂph%B’énz tﬂla‘%?ﬁl?i O'Bﬁgén%ﬁ ?&olylbe%%ﬁ‘é%lyl quinolyl,

robenzoxazol I sobenzo
d@yq;lfpgwaplgl@Bgtﬁaﬂyfjmqwnofybémwﬁq%z@hyqlrmsoqumolyl tetrahydroisoquinolyl,

behdvxdzinpe rtﬂhﬁr&tfbh@bkdzmw neaathibzinyl b Qﬂi@@HﬂeﬂZ@tthmyi cinnolinyl,
[ sob zlot hi az y\é di h drP| sobe azaq ,

qﬁlgfﬁo Yl 570l ﬁpn fﬂﬂ“ﬁ'@lz fny di hy@fraé)(drﬂ%" zolmyl quinoxalinyl,

dihedrogigoxatiqylj nol tetrahyidsauyinaxaling,, dlphMtazm/bqw diblygriophthalazinyl,

te&(ﬁhgcggéﬂqﬁglhﬁ ﬂu' nol Yétrah @g?ﬁ%@%ﬁr}éﬁrﬁ tetrahydrobenz[c]lazepinyl,

robenzoxazi nyl ,

teérahy@@wfﬂ@mmku nyl, cinnolinyl, 1Setehydeabenzelplll 4ldiazepinyl,
tetaRYEHbBEHb 4Q|]d|£Bé|p|n fetr ahyc{é%&/ﬁﬂﬁ‘)@ﬁ&é[ﬂm ,4Joxazepiny! or

BShERS b Sper Y

thdbdrgebupp bbssitblp beiny lsubstitéd adyefireahi b @ehiersl Formula (1).
tetrahydrobenz[ b] azepi nyl, tetrahydrobenz[c]azepinyl,

t et rahydr obenz|[ c] azepi nyl , tetra
Ampog (blhfenamp@}r{ds d]ghnam;wmyjla ) thestt rage Isybjectbeof the invention, a first

S"%’g{ﬁ({ ﬁ%ggﬁcgsgég:ngﬁé s oéitl"?é éc%:b;%(cg{nreg ?(H )\/Né} gbne is equal to 1 or 2.

nzo[b][l 4] thi azepi nyl groups; these groups possibly
Al‘ﬂ@h@gﬁesé&%duh% Sfjgé?f%rﬂ%r\ﬂlﬁéj fhat BR %Ié%fsaéf th®Bhtfon, a second

he conp s of
“%’lg%é’b@Lfg%B 9“'@95 Ci%‘é's %f%é'?ﬁ pgﬂpouépd]s,f(prsvt/hrclgmggqg/g)gppwfadme nucleus
is caomamlo{dsz Klpyiirsd §roob, b reRRRuigadinergradp, Ghpyrrdls2,3-c]pyridine

|t .25 Ampng . th d f I
B e BIras ey SiPacts of e invention: a
thsqawnhbpysdm@mulpusafoemnmlmndls/ subssituséds irothet barbon position 4, 5, 6

arfofSPP Wi Wlﬁ O%r ngf'e gl.ll:}stt]ﬁleﬂ%rf(o\llvﬂ@% rnHéU P %Egu&r dlﬁez‘l'eﬁt chosen

pyrrolo ine gro
frcgm @Lrp/drcmempr hglog{arz a@rm]fcp;yaﬁamp;lﬂg a f{yocu@, a)bromlne or a chlorine, and a

CRELERYIYrup3 18R ARy Whropyl, an isopropyl, a sec-butyl, a tert-butyl, a
pentyl, Cs;-Cs-cycloalkyl, for example a cyclopentyl or a cyclohexyl, C;-Cs-fluoroalkyl, for
example a trifluoromethyl group, C4-Ces-alkoxyl, for example a methoxyl or an ethoxyl,
C4-Cg-fluoroalkoxyl, for example a trifluoromethoxyl group, nitro, NR4R;, C4-Ce-thioalkyl,
for example a thiomethyl, -S(O)-C4-Cs-alkyl, -S(O),-C4-Cs-alkyl, for example an -S(O),-
CHa, or aryl, for example phenyl; R; and R, represent, independently of each other, a

hydrogen atom.
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30 the pyrrol opyridine nucl eus being optionally
substituted in the carbon position 4, 5, 6 and/or 7
with one or nore substituents X, which nay be

woenéic@dlsor different, chosep froma hydrernP@f/FR2006/001767
hal ogen atom for exanple, a fluorine, a brom ne or

chlorine, and a C, -C6-al kyl group, for exanple a
nmet hyl, a propyl, an isopropyl, a sec-butyl, a
Amfrrg-thutc,ohpoandsaengwaralearr@ta Gy eh#tadrs WubjebRrof k@ Mdkedtiéh, a third

I t h
SR B e e AT i LURETN Hrofhior moios
ise& qypb[H24biyhiding | group, aan petrdiofdyd-¢lpyridine group, a pyrrolo[2,3-c]pyridine
f f le a trifluoronethoxyl"
ofoup e AR e Py TP 2 B 1 or el o &
tftehpm@@mldme wyaguscheing opfigaally sus§fmytzd@1 -tas -carhoyl pogitin 4, 5, 6
aR¥RFP! fordxampleChahe %on%osﬁfo)ﬁ's Wit orfX8nMilofe @lﬁ&ﬁi)ﬂents X, which

el SRS s ey eSO X iegh ffom a halogen

atam rigr emm@armblmnds ooflugineeatarh, émi a”ﬂ]ﬁsﬁs(fhbrdah@t graup, for example
subgroup of
aUfloRThanarbl® of BNEREmpR AHGS For owhi oh t he

conpoun
pyrrolopyrldlne nucleus is a pyrrolo[S 2-b] pyridine

AGfdﬁg Rhe @orﬂgbuﬁﬂs‘%ﬂf%e%eﬁé] Piufl (Methef SePsubfects of the invention, a fourth

roI 3 Cfnyqy]ﬂg%p?qﬁlqﬁngofgqogﬂ)&ungﬁg @thp%ayqulmyﬁlgme nucleus is a

pyltmd)[emsb]bmdm @pdupo reaplysrols (BB tipitidieel groug loe o pyeIB[2,3-b]pyridine
éiti on 4, 5, 6 and/or 7, for exanple in the carbon
poSition 5, with one or nore substituents X, which

theagyristopyddine i nugleusrbaind ppiienally stibstitegdripitiee watbonapasition 4, 5, 6
afd/Bst WitHBRk oXmo?@Q@@sﬂtJeh&rR whialegen ldéﬁtﬂ,@ off @fferent, chosen from

exa le a chlorine or fluorine atom and
a chalegery eiose oaéldkﬁ‘l Cg-pg-@kl;yl Qﬁrcggﬁlﬁﬂll@l QCHcycloalkyI -C4-Cs-alkylene,
Ct- Cgiﬂhomramwetmydza-gré@qp Cpcaauo«ballgbm @eamlalcqomiew! nitro, NR4R,,

u 0 era r
Ce et S RORE LRI SR P aRih SRR e MEEE PR, NReSORsor
aybgfeopnthe arcyhselsgsapmbnaikym@amdkedfmth whé cn mdre substituents chosen
fch'M ré%e%@’éd %'nae r‘g g éll SC;?Q-@HO%%P[@% &-Wo‘?cﬂll{ﬂbn%a -alkylene,
Cp?p F'%B‘PFQP|EY'8CUFW asyln@- qﬁuq;p@bw tnﬁ@ ?myam 8i9yPi di ne
RNEARY twgrﬁbﬁésaﬁt Qrﬁaelp@ﬁ@édtly SFUtehi dthéred hﬁiréd&h £@8PBNa C,-Ce-alkyl,
Siti
Cgﬁbgﬁ'%@ht%s-% GG Hgy%@myﬁ?éﬁt?%ﬁg Qﬁ'a't!iVle‘%PéﬁEV' group; or R
aml@ﬁ?getﬁemfmmmghmltmtyegltﬁdgemmrfi ihh]t 6%?'@&£@hm ?zehdlne pyrrolidine,
C a ene, .
piglicil. (4RbMB., koo il BAneY piestiaint B SobERRssAne grous,
thlsyamfoupC(tce)ng?lmUomllyreubmm v Ci- @5- Ctdqalb;d,l k%-,Crcycloalkyl,
S

ORI Sy er év?é’ -afﬁﬁreﬁé S e

Ropd Bnrgprepesty nmepeme@ay aeroa hwloge@ atest ot @l@m-lcs -alkyl, aryl-

cLchosriend 6P 3 ogen and a C, -C6-al kyl,
'3 d ﬂencl oéfP/?gr @b - C7-cycl oal kyl - C, - C3- al kyl ene,

Rs@fp@éelﬁ%@&@% R@ﬂ" oreiyj @®YRI koxyl , Cl1- C6-fl uor oal koxyl ,
nitro or cyano group; R, and R2 represent,

Arlefgrg eggq%ﬁ;%g%dgg)f e@%%%ﬁ?wmu@a&ﬁéggpe gu cht:tg rchIf ?hre larllventlon a fifth
suBgroUp -of goinpalindsl cofsistShf abkipberus, foawlich 21,-Z367 4175 whe 128 represent,
in&érpeﬂﬁé(Atly%rf Q4 ot%r, '3’ hydrogen or halogen atom, for example a fluorine atom.

Among the compounds of general formula (I) that are subjects of the invention, a sixth
subgroup of compounds consists of the compounds for which W is chosen from indolinyl,
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and R2 together formng, with the nitrogen atomthat
bears them an azetidine, pyrrolidine, piperidine,
azepi ne, norpholine, thionorpholine, piperazine or

WOPBPI@eIAZi ne group, this group being option
su stltut ed with a Cl-Cé6-al kyI5 C3- C7-cycl oal ka#éy/FRZO%/OO”m

- C7-cycl oal kyl - C1- C3- al kyl ene, aryl -Cl- C6- al k | ene
’QS#o'yér yaoingolyl, p isonsiofiyl.a henrfuragyh eg'é)’ﬁmb?rﬁél’%%e iengothiophenyl,
divlydbehzadtibstianyR hydérnﬂ@@iom om d?iﬁydﬁot@hz@ﬁaz@hrlw I, i86bdnzofuranyl,

d%ﬂr@goﬁgrgﬂfﬁgﬁylg ?nzwé ps%ﬂﬂ ! b%q{@m gaﬁgguwagz%\fl, benzothiazolyl,

isgpbarzadhiaZabyl m;lnlwdrd>n$ottdmabthmzelyls u bpleznmazofyl t lyainolyl, dihydroquinolyl,

tét%%i%&ﬂolé A %6%&%}(1 %P&%}%ﬁﬂ\f@f %ngﬂgégg%éqﬁ 95\§Ii Hehzoxazinyl,
dmaﬁrloégwazmylndbwﬁ»&@mw sfihysseiensethiazinyk sipaplinyén qvinazolinyl,
dm%r@ﬁﬁmaﬁdhﬁ?ﬂ fofetrﬁﬁy”df@btﬁnézcjlh*lo” NRuirddxaiiflyl, A”WdFd&%moxahnyl

(i?un S 0 ener al l(ﬂ)) hat are subJ ect
(SRESTHOUTRIAIRTL o BRREngub g Erapn a4 e Grophalaziny,
tenrfahydneb@m[mawmm for tefnarsirodbenz[crhesiny, f r otrangpbbene|dlazepinyl,

teY@h?&ggé %&]}ﬁ é$ﬁ%’eq4yﬁsf006/ 001767 i ”9 Qb robenzofe][1,4]diazepinyl,

'S0 benzofurany
te@‘lahy@fpb@‘@n&ﬂ[ﬁ enagzepinyen ZejtdmNdmbemgd[b]H 4Jthiazepinyl groups;
tH&ygérEQﬁ%Bﬁd?'rﬂfP%tﬁw YonR?ﬁ% )éal%io%%'up W. being optionally substituted as

dr obenzoxaz I'sobenzofuranyl,
%ﬂ"ﬁ?d’ﬂ meﬁﬁéﬁWWPM&} benzi mi dazol yI ,
di hydr obenzi m dazol yl , indazol yl, benzot hi azol yl ,

A{S@%g gr% f?gﬁéﬂ%ﬁs %hgﬁqﬁs? grrn'?%?s ﬂg@{;ﬁg{ﬁh' fe%}g olf’éhe invention, a seventh
subgrouph gt compouralsydqnsisén qliithreo kgmnpowtidsyfdr evhéchqW negrgsents a fused
blEFéhEgFBf.@rd?'férﬂﬂﬂél nol yl , benzoxazi nyl,

di hydrobenzoxazi nyl , benzot |a2|nyl

d|hydrobenzoth|a2|nyl cihnnal i n qU|nazoI|nyI
di hydr oqui nazol i nyl, tet -' qui hazol i nyl,

qui noxal i nyl dlhydrqu| nyA

t et rahydr oqui noxal i nyl , @

di hydr opht hal azi nyl tetrah drophthala2|nyl
tetrahydrobenz[b]azep|nyI tetrahydrobenz[c]azep|nyI

bangied &dnthe mtuigenraicﬁrd]vwzmsntlony 11, 21Dort 4t r a
A IFé/é;Q E%L I?J Egr)T ﬂ“?éfgéf'g e'?é(é cle colmpr|s%n8 tfrom one to three heteroatoms

ydroben
chegen Beari2.c} B1q N; 4] oxazepi nyI or tetra hyd robenzo[b] [

an’d W] i ér%é@.ﬁ" ferh' n%di’%p entszﬁd%)kPOQ?tfé'l'@éFHq ulMo tggmolyl and

S) said grou bei ng opti‘ona ubst i
be&§°thl§’éf"ﬂﬂé’8“?5n ap @rgener al formula (1). 15 Anong the
th€ eampeH atsn(ef ofge B&hglopf @fa'ﬂ}dkabs(hh)ted Wﬁlﬁ oRé Br MBRY d@%hﬁ’s &osen from

the inventio sub rou
@ Wéﬁ%\‘?eé’tazc’@fanpr?eébé E’é ‘%hﬁ Béﬁg@sggﬂ@% agd/or
thé urtembenbatoyngs)i of gr beipg O:fptlbmilwutﬂistlﬁjte& with fbpmhed the nitrogen is

ions 1. 2 3
dﬁ%%PQJS & n‘%g % +' 7ﬁﬁ{é%b%%b1 UPERPE Iwgh&i ﬁ‘bﬁ] s‘ﬁﬁed' cases,
Refrepiesente atrwdtdgee@tdmt er oat ons
Ry represents a hydrogen atom or a C,-Cg-alky! group, for example methyl.

The compounds for which n, X, Zy, Z,, Zs, Zs, Zs and W are all as defined in the
subgroups of compounds of general formula (1) above form an eighth subgroup.

Among the compounds of general formula (I) that are subjects of the invention, a ninth
subgroup of compounds consists of the compounds for which:
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chosen fromO, S and N; and Wis chosen from i ndolyl,
benzi m dazol yl, tetrahydroquinolyl, quinolyl and
benzot hi azol yl groups; and/or the carbon aton(s) of A

Wp(zbw/& ional |y substituted gnth one or nore %@991?2006/001767

osen rom 25 a hydrogen atomand a C -C6-al K
exanpl e methyl, or an oxo group; and/or the nltrogen
nds eqHaljo &1, 2 B ng optional |y substituted with R6 when

tﬁeh% RbIbHR G h§cle@éjh§“‘aeﬂ%rr6I@R§3@ -ERYiRARe %ﬁ@u’ﬁ S&l Wr‘ob@%@]pyndme

fauB & BURR B RS erolb Bha PFOPIZA BISUOGe S P o
treet pyrradepyaidiGe- riiGieals Kydingg bptignally eubstitustegblire thretdrpbn po8iflon 4, 5, 6
aﬂ-@/‘gr %OBHQ% fn?cfrgvé{ﬂbgtpﬁéhts& v%jrch %%y t%si’degﬁcal %5 dm?en\fv chosen

aI I
frg@r@hdpgmatnm and 2@ C+-&s@lke, ﬁm@rrca{nloélkglhﬁhr@swgﬁd&lﬂ -C1-Cs-alkylene,

CA'@fﬂ%FJéﬁ(y LIRSy f cg@n%aloafkemvb o, )C(‘d)ﬁkd%; &itro, NRRy,

AT R T %NFW? . NR;SOR; or
a0 Qraud] Gris3 8ryb bR/ siRdAAG Sibkhfuted with &mecmarhoteos&hstlﬂ.l,en% chosen
fr8FnIr %Opélpge yaLrOEOE}d’b glkgre Qug! 8%?oé|®| GrGrsydoaliyl:CriCecalkylone,

Cgﬁ@mlporoalkw |C|r1{ﬂet;iﬂKszszelr €- @wﬂuanoalgogﬂ o*uﬁno OF Cy&no group;
ZPWJPJ ol gné’vz?}éb\fééé#.'t Wﬁdéb%ﬁ&’é}\tltytolf‘ %aéW bihet, Wd'r&ﬂeﬂeor halogen atom

c1eu eln otlona subsfi t ut ed |nt car bo
O i 1 Onalky! SCo-Grosioaltr) o P eiRRKHE o s-aliyigne, Ci-Cofluoroaliyl,
%@%lhokwemﬁcéfﬂudhbulmyﬁayyéhe | Cl@)NRGRY, ﬁltrodlMFﬁ1ﬂzefﬂ1rCe-thloaIkyl

TR shbar R Ol SRR - MR (sers. avcece

alkylenws of lacy rgocupk fhe a@] amilae lamijh-Cﬁé,lky@ef being oplidaaly Ispbstituted

wﬁ%?%? or %@6%% e enfd c@%% gﬁfr ?I‘@%%g %%W%-Crcycloalkyl
Ms@ﬁne a 1C6§VJ@m§alky{ h@ a(;syqnlk%i n@ Ce-fluoroalkoxyl,

n,g@tolr@yga-lol gylbstituted with one or m)re substituents
10 from. a, hal

Rf:g%@?%csﬁer%gnkyndepegg%sr@d?cwﬁ o @ Pydsdan glognar a Cr-Cralkyl,
CLL,-Celbaikgr ©aCKkyycloalkyl-Co-Calakigleyk, afyl- CG@g-falkytahea)lr laept ghaup; or R;
arpd g0 rpgl)ggﬁ%flr}g &% @ agﬁchz%»ﬁ e rbgt,ZrP1 yaé%nﬁ g\%g ?ﬁérﬁsgﬂt azetidine,

p)atcwchneor mpe(nder% aadepine, C3m6,r7phoyrm& oalth@mg)rphohne piperazine
hc@ @erﬁ? &Je %ﬂ%l}w Mg&o%%l %10'1}% gﬁgﬁysu@ﬂté&%a ﬁ%ﬁglkyl C3-C7-
cygloafky!, Qu@rq;egloalcyl @6Cralkdams @y-Cr Xiyneor-and -gseuey | |

R3 %@R 'r@pre_gé‘rtainti%endgm%h HMRSCEHydro¥ERSREMo%r a r(}h -Cs-alkyl or

kyl'ene or” aryl group, the aryl and t
a'Xr&P“FC C6- al kyl ene being optionally substituted with
Romeere3entsty €,-Spaikyl, ayeCl-Sq-alkgRas of egiyupal ogen and a

- C6- al kvl -C,.- | kyl
wessesedls Sfusedgiprcic SOPaF Iauiee. ¢ - b 11 wor ol ky!

C, - C6-al koxyl, C, -Co-fl ugroél koxyl, nitro or cyano
group; AN
A
3 =

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;
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20 R, and R2 represent, independently of each other, a
hydrogen atomor a C,-C6-al kyl, C3-C7-cycl oal kyl,
C3-C7-cycl oal kyl -C, - C3- al kyl ene, aryl -C, - C6-al kyl ene

v&%z@dﬁ’dlo%"“p’ or R and R2 together formng, P’&i‘/f‘k2006/001767
€ nitrogen atomthat bears them an azetidi ne

yrrolidine, peridi ne, azepine, norpholine,
trterﬁa@bﬁn ?Iﬁmﬁ)rﬁ?é/\ heingeRriipnAly sbstitHisROBthiRae iMRse gryRs, chosen from
d$o§€n0bﬂé>nb%h89a QﬂIGGOéH%}I' Es-wié?élbélldﬂe@a)@#c?cl@alkyl C-Cs-alkylene,

CC§5 UOW%LQT@Ia%Q@ aj%ﬁ?ﬂ eﬁé‘yo A ABURI - al kyl ene

ther nigbgén gtam(s) oRA dsithgRéptivaplive saebstituted ddtherRiewhéry tioé nitrogen is
a@?é&wt% E&ga';bé)gr E%rg %ﬁgs%‘ut%& %%Elogo grou@omllﬁyh fA'the @{h%lr cases;
Rarspresgnts hydeger atomper aSy{Cselkyl &a-Cﬁwpl@pH(ws &aiCs-cycloalkyl-C4-Cs-
a@g@tﬁﬁ, c?ré%lffderaWI -0 Lof-akyehdor a%y%bro%p 30 4 bonded

e ni en ‘atomvia _position
Ry egpresentiy g hydmggen gtom ﬁ‘e‘r’rﬁ‘g @'Ha/étfer%c%ioe'kx'o%ﬁv scwﬂaa'ky' -Cr-Cs-
akylene, mecgl-%hdébéll%& IT-(E{ lehlg/ Bne, ;dgg@@élk)ﬂmm)-gcs-&avdoélkyl -C4-Cs-
rogn S

a1l ePRy Ciner TR Gl E: | ok et RGP hvi-cCo
algyleu@@ @hos €n-Gratipl-SE0 ay drog@afluaraatkydSiO -, C, Gsesr—eudmlkyl -S(0)z-,

- Gl = I " | -C = K
O YRSt SO CaOP SRl apoT o ek 810N or any

gtoHPo group; the nitrogen atom(s) of A bei ng optionally
whk B ddnditied thdtt h R6 when the nitrogen is 5 adjacent

whih 21 145, Zacetiy oo releBeS snh ettt HiBiodt lamacang when the
pytaopyoiding rﬁple(IS &dm(gd)tgonélﬁ/- sObstityteadgatrolo3,2-b]pyridine,
th@ﬁ ,Q?séao&ga% (éy:% C, -C3- alkylene, C, -C6-fluoroalkyl,

ene or aryl group; R7 represents a
hydrogen atomor a d-C6-al kyl, C3-C7-cycl oal kyl,
Afﬁﬁngﬂ’he:ymhp@lddylof Qen€&at fominkihal da)rttaat &Le- sﬁﬁjetismﬁrtbairivght;on mention

mak beaadsiet 1 RS cePOTHIY) 1 emel 00 -

- &- 4-®ﬁethylu¢f-mdbll@yl) G([(B}ﬂuordﬁheﬁyl)mgtbylbaquyfreﬁ(n—c]pyridine—2-
Cé aryl -C, -C6 al kyl ene-C(O) -,
kyI S(O 2- Cl1- C6-f 1 uor oal kyl - S(O) 2-,
AZ& Gretioyd II—QlaédzyhldéidD)SAﬁl),-S-ﬂuoro-1 -[(3-fiuorophenyl)methyl]-1H-pyrrolo[2,3-
7-gcycloal ky] - C, - C3-al kyl ene-S(0O) 2-, aryl-S(0O 2- or
C]8¥r)ﬂcecﬁ RO (Pene- S(0) 2- or aryl group, with the
- N, dl-dmnemyt-’ﬁ&ibeﬁﬁnwﬁaenl-iyl) 5Zh)ord3 ;[(Zehucaopher§l)methyl}-1H-

QP PRI CHRRTU8 o an ot i anal Iy SUbSt 1t ut og

- (1 _adimEByRt Bbpyimitaael-5-yl)-1-[(3-fluorophenyl)methyl]-1H-pyrrolo[2, 3-
c]pyridine-2-carboxamide;

- N-(2-methyl-1H-benzothiazol-5-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1H-pyrrolo[2, 3-
c]pyridine-2-carboxamide;

- N-(1,2-dimethyl-1H-benzimidazol-5-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide;

- N-(1,2-dimethyl-1H-benzimidazol-5-yl)-5-phenyl-1-[(3-fluorophenyl)methyl]-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide;

- N-(1-methyl-1H-indol-5-y1)-1-[(3-fluorophenyl)methyl]- 1 H-pyrrolo[2,3-b]pyridine-2-
carboxamide;

- N-(1-méthyl-1H-benzimidazol-5-yI)-1-[(3-fluorophenyl)methyl]-1H-pyrrolo[2, 3-b]pyridine-

2-carboxamide;
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then n is equal to 2 or 3. Anong the conpounds of
general fornula (1) that are subjects of the
i nvention, nention 20 may be made of the follow ng

- N-(1- et hyl
W%{WP ?w ) - 1([(?f! ﬁOfOphe%yl yrethyl]- 1 PCT/FR2006/001767
H: (?{d’x';?gft %)E; I%'f t%fr&lﬁ%ddﬂ{dﬂ_?:ﬁ)q -ﬁ@fﬂﬁQR&@H@%}n ethyl}-1H-pyrrolo[2,3-

blaytidingi2rgagtax@mide; y| ) - 5- f | uor o- 1- [ (3-f | uor ophenyl ) et hy
- R GG FY B Shdor o R BRIl ST e Zgarbospice,
'Vt(dfmfih.ﬂﬂw )n;dglt—hyll T =(phenypypethyl)-d Hayrrolo[2,3-b]pyridine-2-carboxamide;
- ﬁ[—(‘(illrﬁ%tﬁg?fmﬁﬁa §?iwctéﬁ§})}r|§@yl) -1H- pgrroloSZ 3 b][p(fslle? carbcR(amlde
W)?fmthyl’rqanzcﬂhpyolrﬁaylb[l 4 Sﬁlumqmpnylmnaﬂayﬂu Ugnytfgboﬁaﬁ-@h)yndlne -2-

hRLhy! -
<iJl)tbéenzo hi azoI 5-yl)-5-fluoro-1-[(3-fluorophenyl ) net hy
- M@ anethyyi-béngimidazol Say! e $-fyerodi-ifefioropherykmethyd: 1H-pyrrolof2,3-

bﬁyﬁéﬂ(%?%ag‘?zx%ﬁqf}yl )-5-fluoro-1-[(3-fluorophenyl) net h%/
- M4 2-g¢imehyh- ld+b@pm_nmiazpbwn@rtﬂ@uczomaﬂ%k-ﬂﬁif@@l,’Op}/ﬁenyl)met yl-1H-
pl\l-rcglg[g%@hgﬁ,{yb c&?B]LOQ%ﬂ@'em dazol - 5-yl)-5-phenyl -1-[(3-f

uoro rrol of 2

- B=(¢imsthyldifhiadol-Tw- §5uf§;,|wq>rdethyls15[(3 finpropherst)mgthyil-1H-pyrrolof2,3-

(3-fluorophenyl)nethyl]-1H pyr rol of 2,
b@Lyh fie: %lr%gé(b e[:ar boxam de; - N-(1-nethyl-

- M(Bmhyhb@az@hlagol;ﬂ yh-B-triffuer qm%tbyldpﬂﬁ%ﬁwrpﬁmwi)ﬂﬂeﬂwﬂthﬁrr
b d WO 2007/ 010138
oL Al oo boxam

- N1 2-ctiosthyl- tH@emzumaafzawulaadm—MronhepwmgthweHmyU@ro&%ﬁ-
bﬁgﬁﬂ %é@%%)ﬂ&xaﬂndé‘ pyrrolo[2,3 b] pyridi n e-2-carb

a m.i

- Ne({ @edimetnylyi RHbpnzimidegok§- worBdiyReniAlPrivorpphpoy)methyl]-1F-

2- b d
PO S i R Be, ) o3 é;EZ? et b

M(é)?rd*@ﬁﬂilywf?bswmidaaplr%ywdﬁi- @nhe@él)me ya 1H-pyrrolo[3,2-
C]Et&gﬂé@tcg %-n lndol 5-yl)-1-(phenyl ethyl)-1
rroIo yri di ne- 2- car boxam de; -
Na(i-zrlerﬂmtlﬁ bmmé@ml-éz}@H H%ﬂupmph?r@@melﬂmﬂrUbnﬁrrglo[ﬁrﬂeblnyﬂdme-
AN }arﬁ‘dﬁy”o' o[ 2, 3-b] pyri di ne-2- car boxani de; -
KPR | - 1
- N barstimethilat-besziyidpzel-5-yliSrtaiupraroathylt Uk3-Sperenbenyheetiyyll-14-
p)jfﬂoﬁq%%,?:r@%{g{/dﬂe%-gar%bxﬂi8¥;r' di ne- 2- car boxam de; 10 - N-(
Nll(bme,thyhbdam@&ljﬂ-))l)'ﬁ{ Bfiubtapbeayhmeaiiyl]-1Hpyaolpl3sblpptidine-2-
Cegy(%iaﬂ%@yl ]-1 H pyrrolof 2,
pyri'di ne- 2- car boxani de; -
- N1, 2-direethylt tH-benaimislaza-5¢y1)- 45(-3t-filj0f¢ph1@n3dbméthyll-1 H-pyrrolo[3,2-
expilchs S oA RRRgRY! ) methyl T - 1H-pyr rol of 2, 3-
- N-(1,2-dimethyl-1H-benzimidazol-5-yl)-1-(phenyl)-1H-pyrrolo[2, 3-b]pyridine-2-

carboxamide.

Among the compounds of general formula (I) that are subjects of the invention, a
subgroup of compounds consists of the compounds of general formula (1°)
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b] pyri di ne- 2- car boxam de; -
N- (2- met hyl - benzot hi azol -5-yl)-5-trifl uoronethyl -
1-[(3-fluorophenyl)nmethyl]-1 H 15d

r b] pyri di ne- 2- car bgxani de; -
W(ﬂl@/&[c???gt byl 1 benzi m dazal -5yl - 1- [ (3-f 1 BFYERE6/001767
yl)met hyl ] - 1H pyrr ol 0[2 3- Db] rwrldl ne- 2- car boxam de -
N-(1, 2-di methyl -

1H benzi m dazol - 5-
yl]-1H pyrro t X
-carboxam de ; 20g-
1H-benzi m dazol - 5-yl ),- 1- [ c flucdrophenyl ) net hyl ] - 1H py
rrolo[3,2 c]pyridine-27car AR fi de; - (1"

N- (1- net hyl - I H- benzi m dgzol/-5-yl)-1-[ (3-fl uorophenyl ) m
et hyl]-1H-pyrrol o[A.2- i di ne- 2-carboxam de; -
N-(1,2-dinethyl- #

W3- f1 uor ophenyl ) net h
i di ne-2

hyl -

1H benzi ni dazol - 5-yl ) - (£ T4or onet hyl -
1-[(3-fl uorophenyl ) pet hyl{ - 1H 25
pyrrol o[ 3, 2- b] pyri di he- 2- &ar boxani de; -

N- ( 2- met hyl - benzot hi azol -5-yl)-1-[ (3-fl uorophenyl ) net h
yl]-1 H pyrrol o] 3, 2- b] pyri di ne-2- carboxani de; -
inNwifidh 2- di net hyl - N hyl]-1 -
5 yI) 1-[(3-fl uorophenyl) net hy
&ﬂ%oc{qd%&r yr i di n e-2-carboxa mi de; 30
the- pxrrczowrwﬁehyuclquswso@n ymolel32oblpBidjng gloypp ke mylTplold, 2-clpyridine
gfdupy4 bWrc%[% ﬁc]B}rWﬁé Q’bﬂ& o?é p9ﬁ6l9[@xﬁ ﬁdlnéog;%ﬂF the

ener a are ects of

S
“"'teh%yrfox?}’é’ﬁﬁ'ﬁ% Cgeusstmq aafgpr@#y éahﬁwﬁﬁlén s saRog Resition 4, 5, 6
amndier mmomsder aforg) gnpstiadient Xmwhich( iay b%ﬁdeﬂﬁcal or dlfferent chosen

SRSABATRR RS STEOSRILRLLET, el ey X Siens
CtCe-flugnoalByl, 531t-¢1aea|b<§bwf oCoByfluatpalsoxylictyams, IG{OMNRIR,, nitro, NR1R2,
opmgméé?&ﬁ,-%(@i @,}’b' Qlkpﬁ & Uéi ca amyr 58], Rh3R NRLBYR, WRESO,R; or

up, ro 0 I né
fg{/glpblpo bPﬁly qmtlﬁréalgr%{gﬁtltuted W|th one or more substituents chosen
from a halogen and a C4-Cs-alkyl, Cs-C;-cycloalkyl, C;-C;-cycloalkyl-C,-Cs-alkyléne,

C4-Ce-fluoroalkyl, C4-Ce-alkoxyl, C4-Ce-fluoroalkoxyl, nitro or cyano group;

Z4, Z3, Z3, Z4 and Z5 represent, independently of each other, a hydrogen or halogen atom
or a C4-Cg-alkyl, C;-Cs-cycloalkyl, C;-C;-cycloalkyl-Cs-Cs-alkylene, C;-Ce-fluoroalkyl,
C+-Ce-alkoxyl, C4-Cg-fluoroalkoxyl, cyano, C(O)NR4R;, nitro, NR;R;, C4-Cgs-thioalkyl,
-5(0)-C4-Ce-alkyl, -S(0),-C4-Ce-alkyl, SO,NRyR;, NR;COR;, NR3SO;Rs. aryl-Ci-Cq-
alkylene or aryl group, the aryl and the aryl-C;-Cq-alkylene being optionally substituted
with one or more substituents chosen from a halogen and a C;-Cg-alkyl, C5-C;-cycloalkyl,
Cs-Cr-cycloalkyl-C-Cs-alkylene, C;-Cs-fluoroalkyl, C4-Ce-alkoxyl, C4-Cg-fluoroalkoxyl,
nitro or cyano group;

Ry and R; represent, independently of each other, a hydrogen atom or a C,-Cg-alkyl,
Cs-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C;-Cs-alkylene, aryl-C,-Cg-alkylene or aryl group; or R,
and R; together forming, with the nitrogen atom that bears them, an azetidine, pyrrolidine,
piperidine, azepine, morpholine, thiomorpholine, piperazine or homopiperazine group,
this group being optionally substituted with a C;-Cg-alkyl, Cs-Cs-cycloalkyl,
Cs-Cs-cycloalkyl-C,-Cs-alkylene, aryl-C4-Cg-alkylene or aryl group;

Rs and R4 represent, independently of each other, a hydrogen atom or a C-Cg-alkyl, aryl-
C,-Ces-alkylene or aryl group;

Rs represents a C4-Cg-alkyl or aryl group;
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-S(0)2-C,-C6-al kyl, S2NR

the pyrrol opyridi ne nucl eus being optionally
substituted in the carbon position 4, 5, 6 and/or 7
with one or nore substituents X, which nay be

W@QU@?‘/@l@hssOf di fferent, chosep, froma hal ogen g&pPR2006/001767
and a C -C6- aI kyI C3- C7- cycl oal kyl ,

V\(éS ¥ ¥> - C3-al kyl ene, 10 C, - C6-fl uoroal kyl ,
TQFE%S-%E‘W @YC'WFP‘I‘QJBHBEWI%XW cyano, C(O) NRLR2r
nitro, NR R2, C, - G6- t hi oal kyl, -S(O)-C,-OG-aI kyl,
R30SR4, NR3SO2R50r

y substituted with
om a hal ogen and a

aryl group, the aryI bei Ag
one or nore substituents QOS
C, - 06-al kyl, C3-C7-cycl o8l ky
C3- C7- cycl oal kyl - G, - C3- al kyi®ne, C, - 06-f1 uoroal kyl ,

b@qdé&oiﬂh&ﬁmben éiomciﬁabbélﬁdr%ai o3} 4; Nitro or cyano

group 72 Z5 represent,
A 'ﬁe@‘ﬁ%’h‘aé\ﬁ'l o 7ome@§ewddiqﬁ%rpcycée P@i‘aw&;&qﬁ@'ﬂ R§Ite ke heteroatoms
chdsemfropi 0asSGnd®h- al kyl , C3- C7-cycl oal kyl ,
0 TR K SR B S B isnosen from

anhiydregenNatomRand @ OgsstaikybaClegh-cycl@{IKY,- C;-Ozsyelbddigyl-C1-Cs-alkylene,

[ kyl Nﬁgﬁz 53% RSSOZ R5,
% ég%&oglcgpggﬁ @eoﬁeé% ar oxr ou Re and t he
th&r 9'|tm@en @raisk | éhdeinsi A @tl%@tly éﬁaqstith}te@ Lmih u«@m e nitrogen is

aﬂYa&éhtW@ c@boARkdn §U$§'tdtédlﬂrﬂﬁ §n @Q@éﬁﬂpf 600 RY# P@her cases;

RESEESEetls.q DUTRGH BT & P rail G Craopiiyr GaCegydoalkyk-Cr-Cs
alkyleis -Gt Gefluproalky), -a08-G 4 Caallbyadrieoonydryl groud;r 0 or cyano
RQF@#‘@Sen@ %ﬁ@ﬂ enétg Ocr?rnsag§31-cs-éfl‘<9@g‘§-?f%%lo¥|k§if cE8 Ry cioalkyl-C,-Cs-
alicgenss %;i%sl- yl, and- Qz-Cec%Y'elm ICy+Ce€alkw3@(@) kGi-eneycloalkyl-C4-Cs-
alﬁ)Vlé!ﬁe-f?O)CB(ﬁld%)ﬂu%ﬂfaHQﬁ -coy! (Qf(%b@clogfk%d&%O)%a@Pég@z, aryl-C- Cs-
rmn% WLih the nitrogen

'Fﬁgﬁﬁ )-az St Carhd-SRey olq irerfiorqalyEP(eme, Codzeqyclpalky-S(O
CHOr-pisiddlke-C, {0y MAEHRFRIO) R, arpl- PE)AZdr NEYICT,-Cg-alkylene-S(O),- or aryl
honopi perazi ne group, this group being optionally
9CBstituted with a C -C6-al kyl, C3-Cr7-cycl oal kyl,

C3- C7-cycl oal kyl -C, - C3-al kyl ene, aryl -C, - C6- al kyI ene

or aryl group; R3 and R4 represent, independently of

each other, a hydrogen atomor a C,-C6-al kyl, aryl- 30

A@Dweapwp@wésmf agnetal farawls, (IREhataise subiacts of the invention, a first

81_6% Alckmbo@idsaoybisBr P ¢ cofpotPad fdh Whicds é%qual to 1 or 2.
R2006/ 001767 Wrepresents a fused bicyclic group

of formula: 2 A 3 4 bonded to the nitrogen atomvia
ApeRg thesiegppunds ofgeneral formutae(zbb thatatessubjeBts efdhe invention, a second

suﬁ‘g@ﬁ%@ﬂg@&%& C%gélg s°f r i %’hﬁdéﬂgs E;Sr'c\{imlapﬁe rrbRb§iine nucleus

is a pyrrolo[2,3-c]pyridine group or a pyrrolo[2,3-b]pyridine group optionally substituted in
the carbon position 4, 5, 6 and/or 7 with one or more substituents X, which may be
identical or different, chosen from a hydrogen or halogen atom, for example a fluorine, a
bromine or a chlorine, or a C4-Cs-alkyl group, for example a methyl, a propyl, an
isopropyl, a sec-butyl, a tert-butyl or a pentyl, C5-Cs-cycloalkyl, for example a cyclopentyl
or a cyclohexyl, C4-Cs-fluoroalkyl, for example a trifluoromethyl group, C;-Cg-alkoxyl, for
example a methoxyl or an ethoxyl, Cs-Ce-fluoroalkoxyl, for example a trifluoromethoxyl
group, nitro, NR{R;, C4-Ce-thioalkyl, for example a thiomethyl, -S(0)-C;-Cg-alkyl, -S(O).-
C+-Ce-alkyl, for example an -S(O),-CH,, or aryl, for example phenyl; Ry and R, represent,

independently of each other, a hydrogen atom.
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the carbon aton(s) of A being optionally substituted
Wi th one or nore groups chosen from a hydrogen atom

and a C, -C6-al kyl, C3-C7-cycl oal kyl,

v@%}h@p@@%gaal kyl -C, - C3-al kyl epe, C,-C6-fl uor °%#‘1>’/%R2006/001767
aryl, aryl-C, -C6-al kyl ene, oxo or thio group; the

nitrogen aton(s) of A being optionally substituted
with R6 when the nitrogen is 10 adjacent to a carbon

A@ﬁcﬂiglrtﬁg %Hdouh@éjoﬂr"géﬁrééa;lﬂoﬁm’% grh)QH@t ar@subjebfd ﬁﬁhé fhveRfon, a third
sfbeiBhe & fboueds comigit pheiepmeobad it Bpih 05t Ryrolepurgine nucleus

isad pyiralog2, 3-Clpyr@bnd Groap @alalqkrploﬂ $b]pyridics gadUpydstivaally substituted in

t@ X%ggﬁ %EQI |0|$é3‘5 a%ﬁ d alf(ir %ﬂ@@@th@t %ﬁ)&f Qg?m% 5C\glth one or
”HJFR)?rP*éﬁﬁ'éJen@ xwmcn m@y@guq@ntlcalampfte@nt F axa(wlemh one substituent
XC, cHeBe! fhdfh - ﬂ@logen%to@? forch %pﬁé’ | 5 Gridrde &P fluorine atom, or a

RSB iy G SRR P - . - o5
al kyl ene-C(O -, C, -C6-alkyl-S0O) 2-,

P55 L L S(O) 2: kyl-S(O) 2-.
Ao RS oo LY il 5 B, o roury
sehgyourCof @@mbkmsen@:m@)oz theyrcommplindsyfap ughicl2 @ AZpNZs, Z, and Zs
réﬂ?@s&?”ﬁ@éﬁgﬂ\%ﬁﬁt‘y Sﬁggérﬁbtﬁeprwyaro?len)ort %%éﬁr Stfom for example a

su1ects of the’invention, ‘a frr subgro
S ARMBs consists of the conpounds for whi ch nis
equal to 1 or 2. Anong the conpounds of general

CLEHEAR S e S5 S LB e o
sanpefdonipounghéansistshes te coropaymgs ifati whechidrcib ehisseni feona mdolmyl,
mefl?Ir Oﬂseif@olgr C%BMBblmypeb&ﬁz%HRargﬂt Bihyd qbenzofBratnP/ - penzothiophenyl,

ridrne grou
d'BYfHOE%TZ@H\*PQB@ﬁY'tu ohewzoxszollﬂ andme'rofzewov(hmilnw or ig@beazofuranyl,

dif §kb$é&&6¥uﬁar)§4 peRLiftidaFBYI, Q‘?h ydidbRALifdlzoR! ittdzbsr, %@ﬁzothlazolyl,

B A M b5 Yerasomng, it ssychoquinol,
tegahuqmoqLﬁMylexswplnelya ﬂiﬁi/dmisoqlﬂncmylpﬂyﬂrahy@r‘bls’&umolyl benzoxazinyl,

dl@?@%&&x;nggdk% n?#hr}éz@xl ﬁg&rgB yétfa ,ylcm%}fmﬂ quinazolinyl,

dlb)jﬂtmlhwllnylc Gﬁrdhyquoadakgﬂnyl f or qeirexglihg, a dlhydroqumoxahnyl

tefréwdgé:@{l%ﬁ@ e%L zi\ZIrgfé C%ﬁ\ﬁ?@ﬁ%al?{@ﬁ lel)éﬁgpyo‘?oﬁnthalazmyl
tegatadpetenaltlazepinyor owéﬁ'ﬁb%ifpbe@f@@ﬁﬁplﬁyl tro tetmymbenzwlazepmyl

te&h)@oﬂe'ﬂk%g][kxtjiazfa&h lexa”i%tr%h?drbﬁé%]h}%]dlazepmyl | tetrahydro-

exanpl e an
@ bglaxezew émtrahé%%b%%aﬁéﬂﬂéltalﬁé@wmyl R and R2
the eprbeseanid/or ritfodencao® (¥ extihe/ sgill gaghVWobEIAg . Xg%rliéﬂsifs@ﬁ@tﬂuted as
deﬁﬁ&fh ﬁ%)éOQZQOlO%S 11 PCT/FR2006/001767
J e 8%%3 formula (I') that are subjects of
the |nvent|on a third subgroup of conpounds consists

Afdnd 18 & Fg@gf é?{erméﬁrtfhlg gle) R ernrgls%Bj’ér fsdi e THELESS a sixtn

s a pyrr

SUBgrPH@|Q§[@nmqgm9§/ cpasiste qjrtbe pﬁoawpuodmrorywmrbsw. reptesentsna fused

bidchd\@oGabPRm@gsi tion 4, 5, 6 and/or 7, for exanple in
the carbon position 5 wth,one or nore substituents

X, which may be identi cai different, for exanple
wi th one substituent N A
3 =
4

bonded to the nitrogen atom via positions 1, 2, 3 or 4;
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X, chosen from a hal ogen atom for exanple a chlorine
or fluorine atom or a C, -C6-fluoroal kyl group, for
exanple a trifluoronmethyl group. 10 Anong the

?%9”5‘1‘%’5“": general fornula H ) that are SUbJF&’P/f‘R%O&OOUm

e Invention, a fourth subgroup of conpounds
consi sts of the conpounds for which Z1, Z2, Z3, Z4 and
Avespresepisea ento, 7-Membserribeteropyele cemprising frem, ong thytbiesdwteroatoms
cabsé]aﬂr@ge)wsa@rqm for exanpl e a fluorine atom 15

aﬁa&y 2509@38‘% 9’5%0 qtﬂ)aepﬁqz ?)fl,l 4 I?WW n h‘elltangl rbenzothlazolyl

geaupspamitisr consi st s of the corrpounds for which Wis

FEert O R —
agweragieniatqsh en ia, C+-G-alknd QMthemroplhemglhyl and/or

t@ﬂﬁ@g@?é’tb%ks oA Wﬁéq{gocﬁﬁleﬁélﬁ%t' J[}tléh ’wnihq'@ benzof uranyl,

r0|sobenzo ur an azol
R@l BPIR A IV drcas aiogn or 3 Ge&edlkyl growe rﬁczrcﬁmmi%mthyl 20

|sobenzoth|azolyl dlhydr0|sobenzoth|azolyl

TR R T

Stl@romwroomqmmlgﬁherdbmwadm abplve form a seventh subgroup.
di hydr obenzoxazi nyl , benzothiazinyl

AR BHTRL BBy M SRS B s RR Y
- qLﬁlth}xraWhmyllt,andlzhwaytamelthemaalelsmmlm 1 to 7: a carbon-based chain possibly

o Ry PR % RS el B BB G Aerbogsbased chan tht

t evayatontlio fremz{ tm]:hfzaarponnyﬂomst etra hyd robenz[c] azepi

nyaln’ %l%?t A a%%ﬂ{@ggogqﬁ%g ranc¥ned ahpﬁétlrcagrl?ﬁfldr %?(gmples that may be

nzo[
t ewerdibped oivhrizohelnyl ofyli @opy) Bpbropyiebughyistityl, tert-butyl, pentyl,

1, 4] oxazepi nyl or tetra hydrobe
nzgfg , 4] t hi azepi nyl ; the carbon and/or nitrogen

- ataoreﬂlswermf gtdadairamiddhrg;aoup bk&hﬁ&émgwalam' a‘lfmldrcyup, for example a Cy4-
in_the e or
S%F@ en%%ﬁ@oﬁ%ﬁﬁ%‘& 3 na%rncgrbgﬁn%pnc[waée ntcag qn% él"@a'” of 1 to
S Gh;ammrhstfbeexamvp&?hlnﬁmhylma Ieﬁyléne?ﬂh@tl@lmhﬁéne or propylene;
t t 0]
S RRLARY. SOBRIS RSt phsR §OUR Kiniss el fhgb be enfiongd include
S S0 Do ageneni. ?%?6%‘7”8"?'72'7"”2 b
2 4 WD 7/ 01
rgpﬁ%ogéﬂ%: 3”53-%“ ogr9u9ré)ﬁﬁ’g?éh ORBt A YR IN¥I0gRpratapffrave been
f sawatituted wnhtamuem&abmroatorrs chosendfrolmlo Sor N,
d enzi m dazol yl ,
- 00 oMo PR L Aol BSEL 49200 e

a fluoroalkoxyl: an alkoxyl group of which one or more hydrogen atoms have been

substituted with a fluorine atom;

- athioalkyl: a radical -S-alkyl in which the alkyl group is as defined above;

- an aryl: a cyclic aromatic group containing between 6 and 10 carbon atoms.
Examples of aryl groups that may be mentioned include phenyl and naphthyl 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;

“ox0” means “=0":

“thio” means “=8".
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groups; and/or 5 the carbon aton(s) of A being
optionally substituted with one or nore groups chosen
from a hydrogen atom and a Cl-C6-al kyl group, for

V%@W/(?IIO hyl ; and/or the nit{fyogen aton{(s) of I’ACP/Ei{E&)é/OOUW
optronally

substituted with R7; R7 represents a
hydr ogen atom or a Cl1-C6-al kyl group, for exanple
nmet hyl . 10 The compounds for which n, X, Z1, Z2, Z3,
The, cantpoands W dorenutd (1) asaydedmpriset ome bhenors wsgmoietric cdrbon atoms.

fi b & ). aboyve f th .
TESPRRYIAGS s OR8N B S btbrire or BESiFed RS, DL Hnantiomers
ahd diasteireqjsoreem; angbalapplixtures ti@re@Zincludingiraderhic amixtuzesirioym part of
tﬁeaih%rh{aﬁ. values from1l to 7: a carbon-based chain

possi bly’ 15 containing fromt to z carbon atons, for
exanple Cl1-C3 is a carbon-based chain that my

' . eos Lkyl : . i
TEPEPuS ook BEU ML ER i 3 ofaoisscon sats
Szl afditen sditstfonmagarbef thenventiored i ncl ude et hyl, et hyl,

R8P o308 BV erd O gk S ekaptaps s, st
sélisnefatherradifsahethard uefud|fenexamiy,| fogpurifying boisotingrtieccampounds
oﬁ&rﬁ?laﬁl{)lé)élo‘? rpgﬁag. eﬁt?o?m s a linear or branched

dirvale

carbon=based chain of 1 to 3 carbon atons,
for exanple a nethyl ene, ethylene, 1-nethylethylene or

o ; | - d L
THE SR80S o e U OALAYD nd BB U B RERABRSLr sontes. s i
theylormo mf gspbsiatips | arbeamybinations Ivdtheonsy by moye IWIgcmﬁes or with a
; = , I , iC
S Sucn Dottt QPR <o (AR nOEBHRR, Ui e i e
a fluorine atom - an al koxyl: a radical -0-alkyl in

I.C ' [ ne ve;, . - a .
e ST 5 | ST R B e b resiy
clpgvhddtanh a amalestilehby brepliog a hetdrslytic boretl with idssaof ih etectroe pair. This
- i : r adi | - S i i o
o483y o8kt s o SRR s e Sk B suostuon
reggiian. Suah maxinggrowrsugrecionesimpleghdlegensean b antivat&d hydroxyl group
rRo r t .
SRA 0 R Mt eyl SOl DBl Vil sceas,
Examplesefieddng grosips andtrefdrenpes for atdpariog frehuamt giveroin “Advances in
[ G » - C [ I rising
OB ARy VB bt el e B, 2087 s”andl
35 - a halogen atom a fluorine, a chlorine, a bromne

nedPalawaThe Hen BB aPumoYs o ol FiBRL Tapy oo prepared
according ta tifé process ibusimatedsie sonemen betowe asynmetri c car bon

at ons. -
According to scheme 1, the compounds of general formula (IV) may be obtained by

reacting a compound of general formula (Il) in which X is as defined in the general
formula (I) above and B represents a C,-Cg-alkoxyl or hydroxyl group, with a compound
of general formula (lll), in which Z,, Z,, Z3, Z4, Zs and n are as defined in the general
formula (I) above and R’ represents a leaving group or a hydroxyl group when n is equal
to 1, 2 or 3 or R’ represents a leaving group when n is equal to 0.

When the compound of general formula (1ll) is defined such that n is equal to 1, 2 or 3
and R’ represents a leaving group such as a bromine or iodine atom, the reaction may be
performed in the presence of a base such as sodium hydride or potassium carbonate, in
a polar solvent such as dimethylformamide, dimethyl sulfoxide or acetone (n = 1: Kolasa



They may thus exist in the formof enantioners or
di ast ereoi soners. These enantioners and
di ast ereoi soners, and al so mi xtures thereof, including

vgg:‘%gm/&l rin;;g(t ures, form part og(i 5 the inventi ongq;pﬂﬁzoos/oonw

ounds”of formula (1) may st in the form

BBy, BRI LTINS, BT S b, 105

Zaddpnd.ageously prepared with pharmaceutically

accept abl e acids, but the Slp| sal1ts of other acids
that are useful, for exanpl SemG purifying or

i solating the pounds ofg formula (1) also form part
of the inve he\gongounds (pf  generglci-ame ar O
may be in t of /ydNates or solvates,°i.e. in
the form of ass®ct atiMns oO conbi nations with one or
nore water nol ecul es with a 15 solvent. Such -
hydrates and sol vates also form part of the invention.
In the text hereinbelow, the term™ e_m/i)rmg gr oup”

.

means a group that| can be readily dledved froma
nol ecul e by breakijng a heter oI% i 3 Zyi tg ‘oss of
an electron pair. |[This group may be re H)Iy

repl aced wi th anotlher group, for _e&xappie during a
substitution 20 rédaction. Suchéfeaviyhg g€eups are, for
exanpl e, hal ogens or an activated hydroxyl group such
as a met hanesul fonate, benzenesul f onét e,

p-t ol uenesul ft e riflgfe, acetate, etc. Exanples
of | eaving 8\ r ef £renc for_prepari th

are given i . R Org‘Z\?) c @e‘l—wgsi%{ayé\,ﬁow’%
March, 5th Edi&ron, NN | eyQ ntersci ence, 2001. 25 In
accordance with the \nvention, thi cO unds of
general formulés(1) ¥, e preparig_gj_gordi ng to the
process il lustrayed(in schenme 1 below Accprding to
schene 1, tEe c d;zof general formula| (S¥CIlyray be
obt ai ned by™4res g &~rconpound_of general fornula
(') in which X Qs defined in the general fornula
(1) above and B'reprgsents a Ct-CoBa kbxyl or hydroxyl
group, with a conpounti 30 of general fornula (I11), in
which Z1, Z2, Z3; Z4, Z5 and n are as defined in the
genergl, fonmulal(l) abeve I r ts a | eaving
group af Q/O'F‘ydro yl gro%_ @D(?}G r%”i«g)@gq'ﬁgfé; to 1, 2 or
3 or R 'Nepresents a | et NG WO HMhen n is equal to
0. Wen Hhe conmppund of Byakdd acotplinguageniti 11) is
defined,such thay nis equal to 1, 2 or 3 35 and R
represer(l a |l eaving group such as a brom ne or iodine
atom the reaction may be performed in the presence
of a base such as sodi unthydride or potassium

car bonate, | vept such as

di met hyl f Q | "Sul foxi de or acetone (n =

1: Kol asa”W ) A\ 14 PCT/ FR2006/ 001767 T.,
Bi oorg. Med. em NL997, 05 (3) 507, n = 2: Abranovitch
R, Synth. Comrun.,\1995, 25(1), 1). Schene 1
Z (CH,)n
Z; Z,
(1)
Z Z,

5 When the compound of general formula (Ill) is defined such that n is equal to 1, 2 or 3
and R’ represents a hydroxyl group, the compounds of general formula (IV) may be
obtained by reacting the compound of general formula (II) with a compound of general
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XNI (Il') B=d-C alkoxy or OH NOHR CH)n Z5
Zi (111) 42z2 z3B XN(IV) B=d-C6-al koxy, OH
\ Oz5 (CH2)nif B=OHZzZ zsoCl2 \ / 1B=OA Z3 722 W

-al koxy : Al Me3 B = hal ogen aton@?@oow 1767
Wb%gméﬁ%gng agent (V) H NW XN\ 0 75 (CGrJh 0017
Z4 71 Z3 :07 5 When the conpound of general

meLH@KI (n fhe) priesentef ofrReBhesmbinet sush as trighenyiphiosphing and a reagent

Rich BsAHSthii az LSt h BYRESHKH agédNé?lt s%@l‘? aE YiRNBARthane or

y reacting

of .genera 0 obt ai ned
t?‘ﬁ%%gﬁﬁ‘ﬂaﬂﬁé' tSW@rﬁ”t@%ﬁx’/ﬁﬂpﬁ L(r%8)- with a conpound

of general WD 2007/010138 15 PCT/ FR2006/ 001767
Wisarntheacdrhpdundi of gmr@rfe&ﬁmaqupfus alefihes BOEM ehat UL s agual to 0, R'

SR R0 s08hpRe SHEHT: hrune ah oecaioficand the reaction
rrdayctlid perforatdaadten medrabfeabwb‘&twéeﬂ 80°C And Ig5b=aINAAke presence of a
c§ Eetr-%%gec? tat F))/st1 éuc}11 as gopper bromide or copper oxide and also of a base such
as potassium carbonate (Murakami Y., Chem. Pharm. Bull., 1995, 43 (8), 1281). The
milder conditions described in S.L. Buchwald, J. Am. Chem. Soc. 2002, 124, 11684 may

also be used.

In the context of the invention, the compounds of general formula (IV) in which B
represents a C-Cg-alkoxyl group may be converted into compounds of general formula
(V) in which B represents a hydroxyl group according to methods known to those skilled
in the art, for example in the presence of a base such as sodium hydroxide in a solvent

such as methanol or ethanol.

In the context of the invention, the compounds of general formula (IV) in which B
represents a hydroxyl group may be converted into compounds of general formula (IV) in
which B represents a C4-Cg-alkoxyl group according to methods known to those skilled
in the art, for example in the presence of an acid such as sulfuric acid in a solvent such

as methanol or ethanol.

In the case of the compounds of general formula (IV), in which B represents a C;-Ce-
alkoxyl group, the compound of general formula (I) can be obtained by reacting a
compound of general formula (1V), as obtained above, with an amide of the compound of
general formula (V), in which W is as defined in general formula (I)'above, at the reflux
point of a solvent such as toluene. The aluminium amide of the compound of general
formula (V) is prepared by first reacting trimethylaluminium with the amines of general
formula (V).

In the case of the compounds of general formula (IV), in which B represents a hydroxyl
group, the carboxylic acid function may be converted beforehand into an acid halide such
as an acid chioride via the action of thionyl chloride, at the reflux point of a solvent such
as dichloromethane or dichloroethane. The compound of general formula (I) is then
obtained by reacting the compound of general formula (IV), in which B represents a
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5 When the conpound of general formula (I1I11) is
defined such that nis equal to 0, R represents a
| eavi ng group such as a chlorine, brom ne or iodine

WwHagh M@ ide reaction nmay bejperforned at a PCT/FR2
tenperature of between 80C and(pZSOC in the presence 006/001767

Aforifle afh IR/@@ tgﬁggﬁinloggﬁcg{)fy%tngﬁéf ‘f&g@:ﬁahﬁﬁ pﬂ%e Pfeggh&eofog base such

copper ox ase assi
ag diieibylamine (usedikmrdarbonateChem  Phar m BuI | , 1995, 43

(8), 1281). The 10 mlder conditions described in S.L.
Buchwal d, J. Am Chem Soc. 2002, 124, 11684 may al so
Aernadiealy, the Oph“@ouraﬁst efxger@raltfhenulan(b’r)t inowhich Berepresents a hydroxyl

nglgp?r’ngn 7o % p%%r\@g‘? nﬁguﬂg% h}/b%gé?al‘ggrlnma ?l)r in tge presence of a

cedptipgundegett geﬁ@’f'al fa@rnrulaa men«yl V) darbagiiinide, B benzotriazol-1-

y{ogﬂtlﬁ@gg&g(rﬁpw%fhgﬁmme X Iualffog:% hréga t9 elfﬁﬁ {Eﬁgﬁodﬁggmnate or

apy eteneeuning agentdeown dhthese §blﬂed1mth9 artowtlde piesence of a base such
aS MelifMminSUfifa &ReAPLRANA difburghdtiplige | 1 Lhe context

He I nventi on, e compounds general formula
(I'V) in which B 20 represents a hydroxyl group may be
converted into conmpounds o eneral formula (1V)
InBeheme? r@ﬁrq@gmwgd%ofdor@elaa(ﬂkdw|angr(8mpn@éf¢%pth1ehgqu@nts when

tHemt hre &aké}pmétﬁd@! it [Ho$ @eSdibetEdre d:dhﬂh@l%laﬁ!{/ta’vaféb'le described in the
ence. of an ac suc

HEERIPRIf pechatrt el Qo L QUi RO SheS ARSI NSRS [tgrature (M
Neharecefs el dingelweChempmints 20040406343 45268-a4528 R.MW) Fresneda et al

T}é\ﬁémr& Lﬁféﬁfﬂe oy 2%45‘ WCEFISOaWXﬁ{ILh% Lébtl é—?é?grgc%cl/c Chem 1969,

ner

ound
6y éﬁ%pta r*fgyC&narbetnqio«Mm é?f?e@?e!im 1965; 87 n36N; Q-IN/)Yakaentov Tetrahedron
L@tbﬂgsmeﬁbogfgum F ahrbt%ﬂ Jalmaéd@h@fn im §g9?%ﬂdd$fl Pharmaceuticals
EEAEHEbadeS TG i Eer e W SRR Uinagpos 1012, for
exphplent such as toluene. The al um ni um am de of the
conpound of general 30 fornmula (V) is prepared by

first reacting trinmethylalumniumw th the am nes of
Thee nenpdunds @f gehera( igrmulan(llj, Hb/)(ms{k) infwhitte Xaepresenmtd anadlky! group,

m9§ e 5’&? h&ﬁ ”}él % c()h%ﬁng tjegct %Qta@seg Rmteﬁsg %estalasmdz[ oéé(lladium or

e car f unct’i be conver
lr%fnﬁrfeﬁmdj onribg cerrﬁesmhdma aqqnwusds: hf gaeerahfoanula (1), (V) or (1), i

wﬁlbll'u @(rr‘eg%s\éh@ d Ihé?o@éﬂ éteﬁ‘u & e&Qr‘nB@ya{ cﬁg er:: i ﬁiplet J‘ﬂeihe presence

oint of a solvent such

Ofcﬂn %kﬁmg@?waﬁ'@e of 178 a&*@ﬂ?;ﬁfmﬁj'deecg@ﬁeeap m%raqﬁm d@semt)ed in the
literatur@ €A, Fupbthad stedl Jam 0zeet S6© 2002, Tangs)unshssf egemegaher etal J

Oigfeé%qﬁéié%é? og?%?i;@m%%?ﬁi‘?‘g%ﬁ? fhopt ﬁf ! Owb i une
0 genera or nul a INn the presence 0 a ase SsucC
R AT o 0 LB AL ancr

reprgseeisz ayancagryiel ooy larylsmgy depgbtaingd bie & ooyplied readtion, catalysed
Wlh‘hg n‘?éigpéUéH%% Hia@6RE pforhRBH the(MtrebBorddiy FSHSSRMEE of general
formula (1), (IV) or (), in which X, Zy, Z,, Z5, Z4 and/or Zs represents, for example, a
bromine atom, in the presence of trimethylsilyl cyanide or an arylboronic acid, or via any
other methods described in the literature or known to those skilled in the art.

The compounds of general formulae (1), (1) and (IV), in which X, Z;, Z,, Zs, Z4 and/or Zs
represent a group NRyR; NR3;COR; or NR3;SO,Rs, may be obtained from the
corresponding compounds of general formulae (1), (1) and (IV), in which X, Z4, Z», Zs, Z4
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coupl i ng agent such as a di al kyl car bodi i ni de,
benzotriazol -1- yloxytris(pyrrolidi nophosphoni um
hexaf | uor ophosphat e, di ethyl cyanophosphonate or any

i ng agent known to,fhose skilled in
vgé?:é‘éz/&l‘b R 1 ol hﬁ@fﬁﬁ%qoaoonm

presence of a base such as
in a solvent such as dinethylformam de. 10 In schene
and/or hes  eapngsRiied sfobfexboptaul & bromine @tont, ) vianal qouplingndeaction with,

rédpRcINEr arf GRHSD Sn AIBE orf Qe%mfoﬁérﬁfa@r@t fan 8FQ§EH . Sa base, a

not descri bed, are commerci al aval | escri

oRosanine anfle & alladimdhasgri el BpoaiHiaBoisy mathass descnibed in the

lifRvaTEret knBWA SEERE6 sifsTinithegrti n the literature (M
Nazare et al Angew Chem Int Ed 2004, 43(34),

4526- 452 M F 15 T d
B855350 oS PR HBRETSE0. 1 2 e
rdgﬁéﬁmeyg}tl)gpt dCbﬁgRﬁ%gg}Sy t% ?\Itié’l\ﬁ(ed ?onf[h)édé_l_ﬁﬂrlésﬁr?]nc?ﬁg dorAPdunds of
em Soc , a v edr on
oA (8984a W50 %6 (B TRihEh e Ziaks 2one CHloh s sesents a cyano
g&]J()S)acccﬂdMg téBlethduRrdescabed inahés Iltemaﬁodrlﬂfbﬂﬁnlto those skilled in the
03049702; US0149367; WO03068749, US20050131012, for

Xanpl e). 20 The conpounds of general formula (I1),
(I1V) or (I), in which X represents an al kyl group,

T ¥arhBo b 2 S8te BePuae B Uihref diicn e 6p racrcandior 2
rapimetnba gespc 8D Raky ormm Mdalkyf mgys be baﬂalrfed oyxrialibh df the
0
ttbefling pampb sl oRteratBIRUSROTD &I RS e 2. 2
amrf/oraZ’s rabnte;bnta@r(e,ﬁ@@mdaadyl @I'eup,(rjao_anrd:iiﬁkylnlzegtlgmdsftfdsbﬁhb(d Am the
t ho in e iterature .
BEAEE g R RSO Fr‘a@oad'[ezooz 124(46), 13856: G
Quegui ner et aI J Og Chem 1998 63(9), 2892 for
"By SHE AL BB 0 U0 . B 701, 7 anior 2
reptaseht )§ gfdup ZIQRM%S NRgCGRd/mr NE@,SOQ*}% r mayesenbbtalnled from the
r t .CO n
cEB0n B BBl P Sanerd] e P BUERY ¥ BaiiGieA 2 2. 2
ar?émrfbslr rnﬂd?sxlentﬁ hfwltmgrmfmﬂ@xamvipﬁb@mmd:ﬁx Zolmffgmﬁﬁz E&fgﬁi/ ;Xylation or
rmul a , r i, N ch. , I
sUBohy abidsip o thelodh shscroarf e hgta ooy FiBvartg s piited i
thelae. presence of trinmethylsilyl cyanide or an
aryl boronic acid, or via any other nethods descri bed

in the literature or known to those skilled in the
Thaer comEundb of gemgralufoasulad (I9e 19y ahd {Iprimwhae X,12,, z§12,) Z, and/or Zs

1, / or
B hhiouh S e cBtedile o RaSears Aty et describec
in f@tmanfueei 189m M5, 326, @ca;jdcemn@mdlmgcmémr?@ua@szdl&t%g@?gﬂb literature
or.nmu , In ich X , , ;

or oAtaEs %w%e?ltbé%esgki'%gﬁtsﬁﬁgﬂzoow 001767 and/or Z5

repr esent s for exanpl e, a bromne atom via a

couplin ?ctlonvvi
The compou ds of general formula (I) in which R; represents a hydrogen atom may be
obtained from compounds of general formula (1) in which, for example, R; represents a
phenylmethyl group, by hydrogenation in the presence of a palladium-based catalyst, or

by any method described in the literature or known to those skilled in the art.

The examples that follow describe the preparation of certain compounds in accordance
with the invention. These examples are not limiting and serve merely to illustrate the
present invention.. The numbers of the compounds given as examples refer to those



respectively, an am ne, an am de or a sulfonamde in
the presence of a base, a phosphine and a
pal | adi um based catal yst, according to nethods

V?S%S?w/(ﬂ%%é nthe literature ?ggknown to those (ﬁ/k%f&&oo”m

e art. 5 The conpounds o eneral fornmul ae

10 g EE AE B Py

C@@W'E@promdsm gpecinpoeind samflysegearet dhe fIBr ouINMR $pectré | 89nfirm the
sBlcsblel or b W linds ofibipcg?. 23, 24 and/or 79
represen S a cyano roup accordi ng to nethods
described in the literature or known to those skilled
in the 10 art. The conpounds of general fornulae
(rr), (rv)y and (1), in which X, zZ1, 7Z2, Z3, Z4 and/or
Z5 represent a group -S(O-al kyl or -S(O) 2-al kyl, may
be obtai ned by oxidation of the corresponding
conpounds of general formula (I11), (IV) or (1), in
which X, Z1, Z2, Z3, Z4 15 and/or Z5 represents a

C, - C6-t hi oal kyl group, according to nethods descri bed
inthe literature or known to those skilled in the
art. The compounds of general formulae (I11), (1V) and
(1), inwich X Z1, Z2, 73, Z4 and/or Z5 represent a
group NR R2, NR3COR4 or NR3SO2R5, nay be obtained from
the 20 correspondi ng conpounds of general fornula
(rr)y, (1rv)y or (1), inwich X 2z, Z2, 7Z3, Z4 and/or
Z5 represents a nitro group, for exanple by reduction,
foll owed by acylation or sulfon lation according to
net hods described in litor y g the ature or known to
those skilled in the art. 25 The conpounds of genera
formulae (I11), (1V) and (1), in which X Z1, Z2, Z3,
Z4 and/or Z5 represent a group SO2NR, R2, may be

obtai ned via a nmethod anal ogous to that described in
Phar mazi e 1990, 45, 346, or according to nethods that
are described in the literature or that are known to
those skilled in the art. 30 The conpounds of genera
formula (1) in which R7 represents a hydrogen atom may
be obtained from conpounds of general formula (I) in
whi ch, for exanple, R7 represents a phenyl nethyl
group, by hydrogenation in the presence of a

pal | adi um based catal yst, or by any nmethod descri bed
inthe literature or known to those skilled in the
art. 35 The exanples that follow describe the
preparation of certain conpounds in accordance wth
the invention. These exanples are not limting and
serve nerely to illustrate the present invention. The
nunbers of the conpounds given as exanples refer to

t hose WO 2007/010138 18 PCT/ FR2006/ 001767 given in
Table 1. The el enmental m croanal yses, the LC- M5
(l'iquid chromat ography
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coupl ed to mass spectronetry) anal yses and the IR or
NVR spectra confirmthe structures of the conpounds
obt ai ned. WD 2007/010138 19 PCT/ FR2006/ 001767 Exanpl e

¢ 1) N-(1-nethyl ~
W osoRe 3&&) 1-[(3-f1 uorophelngyl)rret hyl]-1  PCT/FR2006/001767
I r|d| ne-2- carboxamde 5 1.1 ethyl
M(&L% ofl -4-yl)-2-oxopropionate 3.1 g (22.44
N’ffﬂeﬂn)ethaH anmt -Bry1)~134 Sriluarophyeriytlinethy bl di-ay6roBg2 §-|ytding 2-
?ﬁ}a L ethyl oxalate are placed in a 100 m
ree-n

ecked flask equi pped with a magnetic stirrer
and naintai ned under a flush of nitrogen. 3.69 m

1(245 K alc-lpgegyr ?P{g'%’% Bigued o[ 5. 4. 0] undec- 7-ene

are rea |on medi um stirred at room
3110g (22pematoljrof 4-riétbylreoitopywiding acdutte39 g (111“29'22 miviof)raf éthyl oxalate

ag{aI rﬂr Bk ﬁqeg'p%(?tnqlr ﬁ’nrg@f)e%(egoq%agﬁbubggﬁ W|ﬁ11' h‘%ﬂﬂ%\fj t Ig’urrer and

xture of ace ter
mairdaiaedt uodercial ﬂulshm of. nitragenni 3.60r enli s(24eﬁ9r aohell of 1,8-diaza-

bg:y@ S@BWLEdeect 'P-%éh aég.gt @%RO?JA\}& go:) fIPé W@%ct%bgﬁﬁdﬁng r@l‘?r%é at room
teseparatatee d ha geantios mixidievsrtheinl stirmed et sapinutemperaturei fod1 hour and then
dﬁl)fgé wﬁﬁg' erurc'é‘H &h a@thtet@ nﬁ?%‘?&ﬁﬁ%%@ alﬁgida%etlc acid (4 ml). The

duced pressure. reactio
n’tl)ﬁ@ne is iextragted dwicéd miimetihaeetate. The tcombihedmigarie phasestard washed

t . , :
Mgﬁ g@?u@géﬁgé%?%? "100, 65 bf ?eft@%t«fd“gg@erggg%Hiﬂﬂne%mé@d%“&ﬁﬁ*non, dried
oy glodiuatsultatel aad ehensedicetraied underrretiecedmressire alftieosTude reaction

p Gctf @l §' tﬂ% %&cﬁaﬁr_?m H %(%g’@gﬁhw%atedg lnsp%t?‘oleam ether,
fllnqr-gd ang |e(dt uncaH) redgc)sdl presguiey13.9 gH{16.37 mmol) of product are thus
. To a
'SB% eroogg@]g,beﬁ, %hgw trhbf(iiﬂlfgﬁ%e/r?puﬁﬁr%h%?r{ %'rég uctrtbgg? ained in
F$N6¢R 1CDCk) d pOm)r9.4fs, 1&h);Haadd, Hhd780dmiHp4.65 (s, 2H); 4.5 (q, 2H);
. Z{rﬁ{ ydrofuran are added in a single portion 60 nl of
S

urated 25 aqueous ammoni um chl oride sol ution and
5.48 ¢ (98 2 mol) of iron povvder The reaction

X for 2 hours. The
120 S ek Pyl PR el idige Zhod g%%h Celite, which is
rinsed several times with ethyl acetate. After

ratin f| I redu ,

MERBEE T3 aoteh A (s rmmal el PradGetHign el BaTet £1dp a0 mio
etharel apdggihimt oplt&i%ydrsfum el addddﬁlnsatsmgid portian BoomB of saturated
saodj um chl or i IS utllo€ anddgg]g 30 gv sodi m Th
2L Armahin; Sy ie, oot 370 7 jroflf Sy gopder. The
rebstidngoixaure &. tharh etireeglet oeftux fpmaeurlsSTr@mtﬂmi $<ﬂ11'lteﬂ isIfiegred through

uced pressu [

CHRE e % AR Sevetaliig i B peB5) Affr Paeatandne fivate
uridee réduced giresduse, Clhp aesitiv@ i takegaip in Water drﬁsbmyﬁace’tate and the
or§$r|%i$ Igﬁg%ei%%\@pﬁ%c;i {o(gl'? %ﬂ%ﬁat%& Bgl?e'guo } 3 Bmy ch?orld% so?utlon ang then dried
over sodium sulfate. A first crop of 0.7 g (3.68 mmol) of product is isolated. The aqueous
phase is concentrated under reduced pressure, the residue is taken up in hot ethyl
acetate, the precipitate is removed by filtration and the filtrate is concentrated again. The
residue obtained is purified by chromatography on a column of silica gel eluting with a

mixture of heptane and ethyl acetate. A further 0.7 g (3.68 mmol) of product is obtained.

Method B: Tb a solution of 0.25 g (1.05 mmol) of product obtained in step 1.1 in 10 ml of
ethanol is added 0.11 g (0.1 mmol) of 10% palladium-on-charcoal. The reaction mixture is
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m xture of heptane and ethyl acetate. A further 0.7 ¢
(3.68 mmol ) of product is obtained. 35 Method B: To a
solution of 0.25 g (1.05 nmol) of product obtained in

W@Qloﬂ‘@ﬂﬁ)lﬁif‘ 10 m of ethanol4s added 0.11 g (S-frr2006/001767
mol ) of 10% pal | adi um on-charcoal. The reaction

h%%bb'ﬁ@ceb %nﬁ@u % Jésgﬂeoéﬁﬁo ég b3/ @g?s,og@/nﬁ%tgggﬁ room teypperature.

drogenat e presstre o
Affen fitesingathraugh rﬂ'ﬁsérﬁ%@ aherfirate & e\amfatead endefgedme@urg‘ﬁssure and

tH Bgilel feRbtRn ;SrBﬁuét clbtté REEid RocRSRNRER C{Poﬁ’n R gH& fos g (0.42

pressure and e crude Teacton product “obtal re
mrae!} giAradyqtzed from ethanol to give 0.08 g (0.42
mml) of product 5"HNW (DVMSO D6), b (ppm: 8.9 (s,
8.3 (d, H);77(dd 1 H: 7.2 (d, 1H; 44
i(idNMszu;MS@ [%),(& (ppBH) 8.91(s31H); 1By (d1 1H;(B7 f(did, 1H); 7.2 (d, 1H); 4.4 (q,

r e )methyl]- 1 Hpyrrol o[ 2, 3-c]pyridine
ZHg@g bﬁ late 10 To a solution of 2 g (10.52 nmmol) of

product obtained in step 1.2 in 105 m of dry

1 R Sb o A A oI Py Dt 2RISR ©
Tmﬁalsplutmn 3>f fa go(ﬂ@@énzmol abfcpﬁmdbctacbiamhdznn &te7 1@ ([LB0F ™l of dry

tég?m#/%]rof?fr é.ﬂi’a l QIF@e?pQ*\ rl}%rtt Etn%)égg%r(elgrg éugg&lsklegt added with

|car oxyl ate are ed dropwise
styang ?Irﬂéi 0/ éiﬁ:i’? ormeh) wf a#bOWObenMalwholrar@dthéoﬂ POGH 0573 mmol) of

tr?ﬁe@ﬁﬂ‘gﬂ Bﬁlﬂ?eﬁ%ué %p}siﬁ ﬁ\ﬂ'ﬂ t&EHIeﬁ]‘}P%E&i éaq‘ﬁﬁglaggda% then added

ressure e res ng ol I'S puri
drogeisesaliaie. Tbhweaﬂoogmmtpm isshem stirresbfon 2 hofurs af iooen gelperature,

ar?r!l Weh r&?n&%@y@té’ﬂ L?-ng)éF 'f’go% .‘%@é’&r@”ﬂn ?ulﬁﬁ%)ﬂill 1s|ﬁﬁﬁ%5§ successive

rod ct are 1soO
ct(r@m@?crg)"apr@s@ppﬁ)colmrgo( silicalgpl;el@ing with a hhixturey obhéptane and ethyl

2 6. 65
aééfg'_tbe ’79%8((3?57&?@0%%&& aré-?%a’teo‘l3 25(§m 3H)H) 0 1 4(m
1H\N(\/Brf§D|€5H )-8L(ppm): 8.8 (s, 1H 8.3 (d, 1H); 7.6 (d, 1H); 7.2 (s, 1H); 7.1 (m, 1H);
I
EIII:3 yfro 0[6\‘2% b‘ ]li'lﬁj§/5r3€|3 fpggqar&% %ﬂgéﬂi)(conpound 1) A
solution of 0.29 g (2. 01 nmol ) of 5-am no- 1- et hyl
e i
ot Fretdethad e i L R radm Lrpitiong: b spvigine-2-
c%bﬂmairmdm (cofmppueB1) 25 (3.35 mmol ) of
ol B Rt ol hin A ABlpea MebRA G s il afecy totuene s
add_ea glﬂ@dut G@atimg lunderf argsh eindwhﬂﬁnnaglﬁbticrstlﬁir@p tdl a3olution of 1.68 mi
ee el b ey Bl rop 5b o W iauSe o hjrpaftign Medium i
maiymrm:ihdlatoﬁ(i)@ &t 1h ardetéé]wSeg lty.68 an@bitet estet @ﬂéiadd ti® step 1.3
Q0

1h S tion. The insol uble terial
HARREEIR e ThaT IR 5P e SRR A MRS bafeleed for 20
hoBis. Hyel,r dﬂutéimyemchbh@raCIdTbﬁd Qh@ﬂ@ttgll Ritatfe iafe WRAIFBEDo the cooled
W ﬂq/a o| and concent rg
SO tlon ein 6Iub e material is collecte taken up in dichloromethane and sodium
hydroxide solution. The organic phase is washed with water, dried and concentrated
under reduced pressure. The residue is purified by chromatography on a column of silica
eluting with a mixture of dichloromethane and ethyl acetate. The solid obtained is
triturated with petroleum ether, collected by filtration and dried under reduced pressure.
0.385 g of expected product is isolated. ‘
Melting point: 213 - 214.5°C
'H NMR (DMSO Dg), & (ppm): 10.45 (s, 1H); 8.95 (s, 1H); 8.2 (d, 1H); 7.95 (s, 1H); 7.7

(d, 1H); 7.3 (m, 5H); 7.0 (m, 3H); 6.4 (d, 1H); 5.95 (s, 2H); 3.75 (s, 3H).
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under reduced pressure. The residue is purified by
chromat ography on a colum of silica eluting with a
m xture of dichloromethane and ethyl acetate. The

V§F ned is triturated,wth petroleum etfyefpp,
¢ ?@é@ggﬁby filtration and r| ed under reduce 006/001767

pressure. 0.385 g of expected product is isolated. 35
Melting point: 213 - 214.5C 'H NMR (DVMSO D6), 6(ppn)

_m;mggqompﬂ)ndz)gs (s, 1 H; 8.2 (d, 1 H; 7.95 (s,

1travethgl { b%r%m%iﬁ;ZQILS >7|)7-§-ﬂfa8?o-g@dflu%gaé@)ﬂi%@i é)ir{rcgo[Z 3
C}P@fﬁﬂlmmﬁtmm‘t’@? Exanpl e 2 (conpound 2)
N-(1- met hyl - 1
H benzi m dazol -5-yl)-5-fl uoro-1-[(3-fluorophenyl ) net hy
2|1) - ethyl8- p%fﬂwanb@fﬂtr@4—pw]idpyz-lokomopionate- 2-ca rb oxa mi

25 i2eP i) B2 fuore-metnyt-ofiopyridne and 9.36 g, (323 gomol) o ethy
oxaategre miasky infa 1O0f mUWQﬁ'nemﬂ Hiakk Banipped psth |ajllna9nei|¢dstlrrer and

YT .

ree- ne
[54.Plundec-Aetie anaiithrenaddeed taribe reagtion msdiun stired ageanm temperature.

T’F\I%Jfé'acg}) (’rl] |s'm@rl. LtirPlq %l’er%om ﬁ@)@%é’@l Br l'Q‘IOU{‘S A mixture of ethyl

-ene are then ad t'he reac
apaialteu(tO8 trni, r\e;‘elteai(40 ovhane @pelicaacid d2 mijtie th@a@dde@h The mixture is

eﬁIa?&IéH t%ndeSw.IIII’?IIIgszatc}e{ﬂa'ié;a Q'h@tcoﬁ%%dtcﬁa%’rﬁ%gﬁﬁ 3 afr&I}vaéhed vyigh 100 mi

m Xt ur acetate
oan}atearﬂmdawélu i190aml af caturatyd IaSIUGIPI@’ISQGﬂ'd'GdChlqu@ mllxttqmr giried over
sc‘)oﬁum %ﬁﬁét@%&@%é%&%er%ﬁgd EMBIJ req’%%ﬁgqq'éassu;-{é1 &hE PER4RER purified by
rgani ¢ phases are was ter and
clwnmlatoympw omfa gdvmna@feslhemu@@m wistli aimistare of deptane and ethyl

aGRhtH! 4 ‘3@ Qf br%gucﬁ\é% t%ﬁ @gieﬁmaﬁdj Iaféaﬁ%]e PREhdU $iHher gurlflcatlon in

concentrated under T e pressure resi due |
’fhﬁli@IIOIWIQQJIStbQ chr omat ography on a colum of silica,

' ' agsn 1 n I a t at :
1'?“% ?wa%uﬁgb%fee?ﬁ SoI@a(?e ﬂfj 6e aIr1eH 297 @ %H)’ 43
2kij; 11 Fotit3H) unnabetquetuerﬁcolcﬁczrm on in the foI I ow ng st ep.

2 gHﬂEﬁ S(WQI%G byr o%o[&%_éﬂyr Eﬁ?g qc%rb%'_pa 91(2 (tlH)
T@Hsplutiey of 0.6\g (IQei4an5mI)Iof padoct éht@ined Imyé.te;52f1l in@0anllof idthanol and
I b late T
1450 o Ry <rEy Afeaic i Rbpn to JpER! Sh g aaveaus
arﬁﬁhonhrmcﬁhlca‘tdeaumh]tloaladd 013 gr(7.08 mnedly aftinpd rpofmdea Thameaction mixture
1N S Qrti 15 m, of .sat urated agueous.
s Honeh PPt B3t Thr tarEHsBbuss s B R e and the
filiraterns presdeeverdhimesaith Mamkmmeocﬁﬁ:en’sattr@mmdst reldueeh pressure
at reflux for 3. h The cool ed sol ution i
g et S Cateh w i st A et £5% et sans I St3cied with
ethyl razetaté tahd ries Iwmlnedﬁérgemc (pl?aﬁw tareaIIvlameﬁuwlﬂle 00 aflusfeshturated
ressur S In et acetate.
aiaiiepiim B Roblien i B0 oty dief iyt ROREEfitered and
evaporated under reduced pressure. 0.43 g (2.06 mmol) of product is obtained, and is
used without further purification in the following step.
'H NMR (DMSO Dg), & (ppm): 12.5 (s, NH); 8.5 (s, 1H); 7.3 (s, 1H); 7.1 (s, 1H); 4.4 (q,
2H); 1.35 (t, 3H).

2.3 ethyl 5-fluoro-1-[(3-fluorophenyl)methyl]-1H-pyrrolo[2,3-c]pyridine-2-carboxylate
To a solution of 0.4 g (1.92 mmol) of product obtained in step 2.2 in 20 ml of dry
tetrahydrofuran, maintained under an inert atmosphere, are successively added with
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et hyl acetate and the conbi ned organi c phases are
washed with 100 m of saturated aqueous sodi um
chl oride solution and then dried over sodium sul fate,

W(bb{)@;r/(ﬁ 1&nd 30 evaporated unger reduced press
0.43 ¢ 2706 mol ) of product%(s obt ai ned, anduigé%r/FRzo06/001767

sHﬁ.ﬁg Wstrh_ﬂlh(%s% ék@@?&%dg‘éﬁa'%adﬁgw tﬁ%_b'o% 8%. 88 mmol) of
tripHpnylghgsphine. 10H2 g7.(2.88smmih)) of gliethyl gazodiidyboxylas ig tthen added
de hys[e]3i§t #c3 T%U})éé éffj*' éfd’?(f 1y thll,n 5& it Ecir HORARY aa{%%)énaperature,

pyrro I ne- 2- car boxyl
agd| fen oﬂomntyawdguoqergzeqm@cu ) prQSSLpe.oér et resuttingned lsnpurlfled by
f i [
cfffidydotyred Sl ofiika def AW £ Fillre 8 RHIR g etrer
0\® @ (073 oroalzsf Q@dFNZﬂTS Mﬂe@/ Pollizaped swmhpun ﬁmgher()pmlcgtnon in the
flgwggsﬁgpl) of 3-fluorobenzyl alcohol and then 0.76 ¢
mtol ) of triphenyl phosphine. 0.52 g (2.88 mmvl)
"HNMR GIM$0 Be)otippen) bR 8, dtH; 8.5-7t hem &iBE (s, @Hp4Bge, 2H); 1.25 (t,
. The reaction mxture is then stirred for 20 hours
at room tenperature, and then concentrated under
reduced pressure. The resulting oil is purified by 5

25" AT PO B AR Sh bl RrfSend satts
ofpyp’fb&ﬂ;&{c]pysdnnedl-@rbﬂgarrﬁd&j(cbmpusmﬂzw t hout further

og%{ gpdgr:ﬂfr@f)gnf %s;brﬁufi‘c?ﬂbrﬁé{h%g&@;{}%dg%‘?é’ and % e @Q’\@)ﬁ%ba placed,

uades g sireaPHpf nitrogén, (in a 1M®HN! thide-Beckedilgdk nedleg e 0°C and equipped

witt BRELRCARler D1 K8 il ettt yld 3] SR BP TR Minium in

xam de
tofleng. 3reg thfeh @8dedEigwlpf tos thigri sobution. dethgaaDMHTlikmlaaoib&ained is

apiitfs Dhada ol GHRABHEEE ol 05Ky Si6uBg Shé ffporare o
rlmraddalbydm?@f)@dﬁx soBtion 0h0.4 gréighfemimol)safiprodrct obitaf@drin step 2.3 in
1 d r?r]l %ﬁd ,ukn ﬁeagélgégé gfdg%ye %vetr r5I rm?\h@él é‘%l il ¢ d:fi[?n' finnel. The

uen are hen a o this solu
reaetam ingturedisc thenaetbixedifored hpgrs. h@imhohil Neydusbieric acid and 20 mi of

BS990 TRAREE yB30h T 5y WL A ST 4 gpur ot oo

tepsrajure 1 {8 precipititecformed i colleotedalyn Gltration, swashed . \Bith water, dried

okl T Roatilodh U5ASeL 35 AL BB 508 Ghodea provut
isotatetim theiferm htayellefd soidd for 2 hours. 10 Ml of 1 N
nggé&m_%?gc Z%Cil and 20 ml of ice-water are then

e ‘soldtion cooled to OC. After stirring for
"HINKIRU(DEISOr DYNG (Bpeiip0.8t(sirey); 866 (QHGH)J Pnb s, e1H)08.08ds,i 1H); 7.65

b Sk bl A8 BE LS

i sopropanol . The expected product is isolated in the
formof a yellow solid.
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25 Melting point: 279 - 281 C'H NWR (DVsSO D6), b

(ppm: 10.6 (s, 1 H; 865 (s, 1 H; 815 (s, 1 H;

8.05 (s, 1H) 765 (m 2H); 7.35 (m 3H); 6.99 (m
waireozrifids, 2H; 3.9 (s, 3H)23 WO 2007/ 010138 Z&T/FR2006/001767
PCT/ FR2006/ 001767 Exanpl e 3 (conpound 3)

E&"%ﬁéc{j@é&% 5-y 5-chl oro- 1- és f1 uor ophen

net h
N1 &dlmﬁyi-ﬂﬁ’rh@pzm@dﬂ@] pybhisdeherodl- HIWQQWWBW@YW?H H—D%r0|0[2,3-
0-5-n itro-4-pyridyl)-2-oxopropion
C@&"?’ie 8 ‘%@Do%mﬁ?%rm ) of pyriav)- Prop
2-chl oro-4-methyl -5-nitropyridine and 4.23 g (28.94
I der a strean1of
3mm!r5t)gé|§1 f(}ﬂ?&ujo B @g@ 4a5ﬁlﬁ?‘2e negioggm? Té;sk equi g
1\@ (7% magihef |2cché:tr¢>14rr§¢thy|06 oigoRyridig. andmeld) 9 dg 94 mmol) of ethyl
kh&e(yr@ ra'eé&yﬁ sﬂregﬂn%%%%nemea ho Wﬂﬂee-ﬂgg@é} fleBk equipped

erea |on lumstirred roomt npera ure.
wrt@adﬁagnetlmskwr 8.96gnk Kah mmols pf t.B€lipzabicyelelms. Olundec-7-ene is then

a&cﬁ’é@t%rtﬁé lr‘%ﬁcugﬁrmek J?'F?‘é[nrre@ﬁ? r&oh?fénﬁjdéré{h%d TWbtrQaé&)on mnéture is then

m xt ure acetate , water (30 m

stieast atcroge f@n(pfrawoe forrf how, xansir @en slilgted vitht @ mixtyjecef ethyl acetate
wﬁqg v%tey :?]o ﬁ@esrﬁ{ scetﬂsha%lcp mmqﬂe%am Gs BRAREY A& with ethyl

wat er , of saturated
a@ﬁﬁ@t@oT@e §@mbloﬁ¢ @rgacwq plases e waﬁhechwméa%\vrérof g\@éﬁrumth 100 ml of
sa°’d:|'rlafté%)t %q@@gust ReBiunt Q:'ﬂﬁﬁleter %I%nunéjr%"d 'b%*u‘é@@ﬁuﬁnr %ﬁﬁé{é €and then

he residue Is purified by chromatography on a 1
cwmﬁcﬁe@wnéen re@iacgcépresw@t iThe residye & pHrted iy Qﬂromatography on a

c&l@rﬁha&es.ﬁéw gl hauht.r?gc%mt 8 mhtde & héfald anaobbhypfacéta% 1.33 g

ected product are thus isolated in the form of
(4F§ nRMebvad e@egtegtququct are thus isolated in the form of a pink powder
5-chl or o- IH-pyrroI 0[2 3- c] pyrl di ne- 2-carboxyl ate To a
sol uti on of 5 of product obtained in
3.3t epthy. 510hl¢r051d4 nyrr [2e3r¢]a¥r inex¢rgarboylats ni of
Té SloffiBe 0P H W R05 8 hinAf 8EskobiictdbBiMa i A 8i1GH 5a5n|raf eﬂtanm and

saturated aqueous anmronium chloride solution and

23m¢ 16, tstraﬁv@rgfur@ﬂ reopdgdpsinifie . single Rastien Pédnhpktsawéatéqi saqueous
athR®Riuf d:HI&% @J‘iut’bﬁfalnH)O ézoé 133 @%cﬁ) ofTR)% W’e?&he reaction mixture

solution is filtered throug [trate is

is dhen gired ahirefluxeenyl h%@tmee cgc?i@id ﬁﬁ@tl%ﬂﬁofﬂﬁﬁéad dirgush Eelite, the
f||ﬁ’£\@5f§§xt or | g@@@g éel?ate]aQIQ A cgrﬁbfﬁ@& % Og?atn?éj h%@b‘@@#éswashed with

SO|umc utlon an th dried over sodium
160Uk @tséturﬂtsdfaﬂ%@lse@d&tﬁ@i C@OWQ&W@B anddeen driad eveq sodium sulfate,

filldt&eP SaH ev-QBSrd?éd)dHl‘Her' ?‘?&}é'éldf 'p?é%sﬁﬁé ‘?‘Héogﬁfo‘ﬁelr aRNYurified by

on a col unm of 1 ca, a mxture

chiomatogeapby aamda etotinn oA ssdicat elutnmg Wgha (aixige: ﬁfrﬁffyeptﬂne and ethyl

a(%/eﬁcta.:)é. é\g&j 36 r@ﬂ&l&b&ih%c%eg&eﬁe;g &t%@bt&ﬂ%@" r?fheafol'_r& of a white
oQTBS (S 1H) 7.70 (s, 1M 7.2 (4, 1H: 4.5 (g, 30

"HARMR ﬂ{c ﬁ!ﬁmﬂ %z% &' &rﬂ&,yrrol 977 ( py?ﬁ) (d, TH): 4.5 (q,

uor op
2Hied 2- ca!H)boxyI ate To a solution of O 25 g (1. 11 nmol )
of product obtained in step 3.2, in 10 m of dry

3.3 ethyl 5-chloro-1-[(3-fluorophenyl)methyl]-1H-pyrrolo[2,3-c]pyridine-2-carboxylate

To a solution of 0.25 g (1.11 mmol) of product obtained in step 3.2, in 10 ml of dry
tetrahydrofuran, maintained under an inert atmosphere, are successively added with
stirring 0.21 g (1.67 mmol) of 3-fluorobenzyl alcohol and then 0.44 g (1.67 mmol) of
triphenylphosphine. 0.3 g (1.67 mmol) of diethyl azodicarboxylate is added dropwise at
0°C. The reaction mixture is then stirred for 20 hours at room temperature and then
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tetrahydrof uran, mai ntai ned under an inert atnosphere,
are successively added with 35 stirring 0.21 g (1.67
mmol ) of 3-fluorobenzyl al cohol and then 0.44 g (1.67

f i phenyl phosphi ne. 3 g (1.67 mmol)
di et?]@ogzggdl car boxyl ate is a%ded dropw se at %%N/F%Oéwoonm

'C{Dﬁ@ewa@a JHG8} Mok ol ST Flul 810y 20 Ay AGBlraphy on

enper ature an 1
aPEvrRRXE Glice 0det 6qlutingo mith reg. mixtare ofhddveptapd Lansidethyl acetate (50/50).

g{]?e%ﬁgé togr g)geof Et?eséi!p'ébtrég p%duc{ rf§ Qﬁl‘{tbé 'inel‘fine k?cyrm ?f %whlte powder.

a col
1IvMNMRaDMSQ Deke sqppm> tﬁ@(saﬁéi)ahﬂ (@t )L mc(et allp 7(231)(n5,0‘DH ), 7.1 (m,

T e RO

(ppm: 8.9 (s, 1 H); 79(S 1 H,; 7.3 (s, 1H) 7.25

3E‘r4m3 5(1%%%) [(%{I&%Jot)penyﬁpb@riygq A—? g}gr@?[g cl“]&yr[d9 ne ?-Far%'_g(yhc acid

Toa@ sphiemydf)h@gh@l9 minol) of product obtained in step 3.3, in 10 ml of ethanol, is

=GR IO 13 BN & 4 Sl Y kR e, TRe gepton mixture s
refiuzed 30r32 Hoorsl @Gnaritherf cendeatrefed tosdryaekbednder Gedlicgdl pregsure. The

re@m#\é 38 |d %'\!i {sgaWqu?'n Hégﬁdo#f 'v&ja? S?h%%bocga} r% ?ﬁlg{]&a‘%tacd}led at0°Cto
on?1bye addlamaedf aaetid ragitesrs nhiadmxtur@(km:emdpfoles& umirutes Highe precipitate

fornf\é# |£ fid e%olai’f drlﬁs%ddée%g%l \{?rgesagnt%%v% 3 q_;"@é rdneJ u%dgr reduced

He 'Sol Ut Tan s acl
peegslirei dh2Df (Adetmmobof theaerpetted moduaunsalsokate;i lnrthedbrfroof a white
D inutes. The precipitate formed is filtered off,
rinsed several tines with water and then dri ed under

"H SR OMSID E5) Br(epmD. 2% (53 1. B (symiH)) 78f (st hie); @35e(ed, eldH); 7.1 (m,
dinthe formof a white 15 powder.
1HL|%%\J)§? %ﬁ@%a%%%ﬁs (ppm: 8.9 (s, 1 H: 7.9 (s, 1 H):
H)725(m1H);71(m 1H; 6.9 (m

3% b'élr{? 2Ry TS e S ST o T egRAey DR By H-

pyriold[2 J3-cl@Ridner2-cdrbbdandide] pyr i di ne 2- car boxam de To a

TERHOLT Bhods giCar arp) ket shidihie S#0 A% 0" mi o ary

dishicoesshane! )areickifedeﬁw@& @dféd 8248mpl 0.8 mmol) of [(benzotriazol-1-

y’%@%E’W'I@%@%@%ﬂhPﬂﬁuﬁbﬁﬁ’ﬁﬂﬁ%’B%‘?ﬁpﬂﬁﬁe and then 0.17 g (0.98 mmol) of
5-amirad-1 lerﬁétlhgllbélhlﬂmmaadSld fl'betm@sdlﬁh@ (9 t9h maBéd dedpwise 0.45 ml

(Z[S%Zm nﬁdérd/%d? @F‘l}m é&)ggﬂyllqrﬁnggé he ny%grr?:fgislrrga 't LIS at room
teMpbrdfatiel Sl ppRYrochiitayd rrnee is fl fé@emprﬁbbl raesuhtér flnhEer & then rinsed
e r eci

for our t enper,at ur.e
s Bl direseity Ricalogam e e AnY. & e Wier JRASS MBS0 15 g of the
eﬂpbﬁt%ﬁ(é)rocﬁﬁt/i@ﬂﬁllls ibbl5RE iMtHeToshh 64 thérgb\h@ére and dri ed

under re%g gr ssure. 0.15 g of the expected
Meliagipeint: 240 rrd< “Fsol ated in the formof a white
1m0m¢ae{oom$®|[56 rw%)iaﬁi%n’fo 72 l:lDH %85%‘53@1 ﬂgé"k@ {@W@f s, 1H); 7.5

2k 78 GEIHs 65 .31 8 (6 Ao (o A 2. . o

(m 3H) 5.9 (s, 2H); 3.75 (s, 3H); 2.5 (s, 3H).
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WD 2007/ 010138 25 PCT/ FR2006/ 001767 Exanple 4
(conpound 4) N-(1,2-dinethyl -
H benzi m dazol 5-yl)-1-[(3-fluorophenyl)nethyl]-1

\*{?@Mé‘{/@]@%ﬁz c] pyridi ne- 2- c%; box_am' de hydr OChf’@f/'F?\g(Kﬂé/OOUW

26m (2.51 mol) trimethyl al um nium

ded d t d th
Eontche 186 hpBURABF LT o 'of 0. 34 g (2 miol) of

Nr(122-dinratinyiyi IH-HenziveidazakbSeld)z bl(8-fiuaropdemyl)nethylletAy-pyrrolo[2, 3-
I f 0.5
PRy Bmids bR 26 T Coheny ) net nyT 1
H pyrrol o[ 2, 3-c] pyri di ne- 2-car boxyl ate, prepared
i t . L . i i ;
1AL P b o iR AR BRI IR ot he] e Ghoer nirogen and
with stitringntol®sohetinuef0.34 g I mmcrk)pbfﬁgﬂ-diﬁwdﬁmh-ﬂ &-befizingdazole in 20 ml of
AP RIL. | RrdO el ARRIEL U8 Csorlrton! 8¢ BRgeth 68" BBl of ethyl 13-

re of di chlor eér renovi ng
flugrepheryymethyl- épwralelR, 3acipyridinet Z-aarﬂopmgateher@@m;bascordmg to the

m%ﬁ%edé@chgeodmss g{d,g%ﬁhggrﬁ&e 1 %64(5:91% J}g Lgér%qg Ia8ded The reaction

ases and concent
me@dunmeajrqjlue@d; fore3 hours. Agei du@lngstopoonnfneweta}ure |t is poured into a

nﬁﬁﬁ@”@? Qe n@ 51% elof éﬁé lr%@oxﬁlgg{ ’thgl Hédl%@%"\ﬁlggnal and

a m.xture 0 dl C oromet ane
extraclieg e epuedust prase wpttcdicblopnmtharte, it cemblae@@rgamc phases are

<80} =D T r di
RSN, SRR H i corRpuraietdnder TRG.GRY bRSERRTTRE resigug jo pyrified by
clﬁfﬁma;ogmaptryr@'da@plumnrpf@d@e gebraintmbtvmhrmmmm\m dighlagomethane and
f anol
Rl Q2G50 Finghlor o PRI AERTIEEIS T o 1
N@itmm@t Zﬁlﬁe%é’l °C obtained is 20 recrystallized from

951{1 Pfcﬁéjéﬁt i %'E_]{aﬁ')ed&:gl %é?tgf; gg? g?%%%ggf product

x ecte pro obt al ne

msb.@secfom Rmn@m\mva@s a§qlq4ipnm)rn 3019 ¢fsa dwh)k?romeﬂwa(ng/methanol

%ﬁ'ﬂre %)/ﬁ g«rtﬁ d.s mllﬁ?_bﬁ\lsjjﬁir@?hlogg?%’cnd? gflo%gﬁe 3ﬂ§e salt obtalned is

receystadiged fr@ng a(mgathemqywatgs nixerep(98/5. ¢.26rgod.afdme)ol) of the expected

Pl BN F -1-[(3- 1 uor ophenyl ) met hyl ] - 1
Mpitipg ppint: <§3[02 315] Cpyrid i ne-2- carboxamide 30 5.1

AR RO S IARRY v 38 CoNH SRIC B RS Taalens (5. 2 7.9
(rf3H)ekari@, aHE 7p4 @ceH);i7n an, 2H)P6 I (s t2H)eB o cHBM2.Bl(®SIHH).

equi pped with a nagnetic stirrer, and are brought to
reflux. A solution of 10 g (88.77 muol) of

ramrﬁa(cammjmyﬂ&_)yri dine in 10 m of ethyl acetate is
N&Ee” A a0 2N TRt Bre Rl Bl ok S atniting
carﬂswaaﬂdﬁtion. After cooling to roomtenperature, 20 m

of hexane are added and

5.1 2-(t-butyloxycarbonylamino)-3-methylpyridine
31 g (142.03 mmol) of di-tert-butyl dicarbonate and 35 ml of hexane are placed in a
100 ml three-necked flask equipped with a magnetic stirrer, and are brought to reflux. A
solution of 10 g (88.77 mmol) of 2-amino-3-methylpyridine in 10 ml of ethyl acetate is
then added dropwise over a period of 2 hours. Refluxing is continued for 1 hour after the
end of the addition. After cooling to room temperature, 20 m! of hexane are added and

the white precipitate formed after stirring the reaction mixture is collected by filtration,
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the white precipitate formed after stirring the
reaction mxture is collected by filtration, WO
2007/ 010138 26 PCT/ FR2006/ 001767 rinsed wi th hexane

V@ngdlgﬁgunder reduced pressyre. 15.5 g (74. 4%6@9@006/001767

Ite crystals are obtained. 1H NVR (CDCl 3)
n%%}ﬂtgéﬂeﬁaég%n? ;c?#?eds@d;%r fggucFijFBrsf_gurés %52(5\@11?/5 n%'nol of white
chisiala arelabfamest b] pyri di ne - 2-carboxylate 5 g (24.01
AR Gk o W SRl S 18y 7 R v T Blo o 23

3H);alsk (s QHl).pped with a nagnetic stirrer and maintai ned
under a nitrogen atnosphere. 30 m (48.02 mmol) of a
1.6M solution of butyllithiumin 10 THE are added

5 opt)myb‘el—l—pwnolb[e XBlppridige thearbexyite at ur e bel ow 5C.
hour . at, 0 th
st i ARl ey R pE £oubl Bl BEegavarofuran are
plac€d irga 2(508nlOtﬁremlméc)<edfﬂask eqlhlpbednwah &t magmetioOstinder ahd maintained

i SRR, T P oo A TBTRES T Biriom

TH6 caret axidedr dibpwiee, whithe keguingi e shemﬂmatupsolbebd/ b51Q. cAfter stirring for

1 3BUH L B e Rl RRLY EhBEPuBrE 19erdsf 8¢ Sqlfon of 7.08 ¢
(48.02 mmel)obt alieteyl oxalateeim $0i miedf aty Bélfhhyﬂmfuran hmarrﬂ;alned at a

AR B STRS SRGS Y S5 oo
The n@dttmxsttbeh poured ghted Isylutlem b25 mT b6 hgdrnchdonhadsid: coaded to 0°C,
wilfd Eéjep%égg{hgzgﬂggﬁé@g Lbfee?oW1%fd§ 'T%‘ggﬁigng?é‘m%%ﬁﬁ%gﬁé ?p}{eg%aigted at 50°C
f0a2d1®ltﬁ anchthgn ahmebratemparetlirevovéroight. fTinetrbastion medium is adjusted to

oA BT Lok 080 LA RP Y8R9 i VR orpac prase i
drigd ofef) sodium Egifate Hjilterad Sand evaidrated SurBleet regliced pressure. 1.8 g
el ! 405 ARIEL) AR e £ VEES bGP P Ao i e
foﬂ@/dnglmelpyd(rj! de prewashed \é\/l th n- blent ane, énd then 180
Bkt TR ST BheE B e T o AR ey 1.5 ¢, 3
and nmai nt ai neg undeLt ain argiOE a: rmsphgrgre 3 g (31.55
5 Jorathy Bl Sy Bme il FradhInE BeototioRle 2 dmesiate
a; 5?fC|for 1 hour 38\ EOl ution of Z) 15 g (3r7 85 mmol )
a8 BTN ) o SaRiahqulrds feShed Wik rvaentmeoand then
180 mtcufrdey dinfethy¥ermarhiderseél pRted Bfd 500 ﬁwmré@nmléﬁi’flasﬂ' B&uipped with
2 FEBINIR ST aAANSH Ry PN L EpAToNhess. © 9 (31,55 mmo) of
prﬁmrcﬂﬁalﬁéﬁ ah dtée M%ﬁésacMédSSérhbmmge Trhe reé@tld)ﬂohh‘édlum is then
m%Pase is extracted with et hyl acet ate and the conbin

Gaedcatp PR e dorat dous R RAEOPePly 7 dashdd’ &Ptrnmfbcpfn%-ﬂwobenzyl
bré@iderin 30l Anhinfekhyetndmide ts BHRIHEd SRIHWHB. The reaction mixture

is then stirred at reflux for 16 hours. The cooled solution is diluted in a mixture of 200 ml
of ice-water and 200 ml of ethyl acetate. After separation of the phases by settling, the
aqueous phase is extracted with ethyl acetate and the combined organic phases are
successively washed with 100 ml of water and 100 ml of saturated aqueous sodium
chioride solution, dried over sodium sulfate and then concentrated under reduced

pressure. The resulting oil is purified by chromatography on a column of silica, eluting
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35 chloride solution, dried over sodiumsulfate and

then concentrated under reduced pressure. The

resulting oil is purified by chromatography on a

Wby @3 | i ca, el uting WO 2007/010138 27 per/FR2006/001767
PCT/FR2006/001767 with a m xture of dichloronethane

wiRd |xﬂﬁ bﬁ&.@ Iorrbni h&heXndH-REMShe. 3 A3 ?E ﬁr’foaﬁvﬁ ar@BBtafe8, and are

use purification in oW ng
uge%wﬁhoummpglfcaboramébﬁ frllpwingsters. 2 g (27. 34 mol)
of product obtained in step 5.2, in 250 nl 5 of dry
t et rahydr of uran, nai ntai ned under an i nert atnosphere,

A@L@éﬁcﬁ@gsﬁo{r@py oh8&eai (274 mmst)i af oregyck obtgingd (| m&temﬁaﬁ »in 250 ml
oPPrygfeftrlaH)ZJ %alﬁﬂaﬁ%ﬁ% dgp‘gn |? a@rﬁoﬁ?‘neﬁ% (a‘f‘& ﬂﬁ&lls)swely added

tri
watbcf@rm%a&p 1emmoa qfrﬁefwoa@hﬁ@ayl aimﬂmas@ timn mQ:87 13h(s41 mmol) of

trfp%@ﬁ%{.?l%’spmn)ét . E’f‘erﬂm%F | bf Qb a zg) Q}&gglaét aF@QHen added

ature t en conc ntrate
df:ﬂpéé%@teo QATmememt@ndwxpém%ﬂ@naﬁﬂded|f@rt ?-tho'ensrﬁérroorg temperature

aﬁ&i@% AbedthfePLASEr Péal%er pre%gﬁt%”ﬁvrﬁﬁitlpé( of bér{tér?e{]érﬂqdlethyl ether is

After concentrati ng educed pressure

agided;lend e @r¢0lplt@tepg§r remaevgdpsy §itretiens SAfas concentratlng under reduced
p@%é@@aﬁ@ F&ﬁﬁlh&sollog rfied %&Eessﬁel étﬁém?@grap%% &h &f column of

ro UCt are |1 sol at e
f%gellﬁiﬁgcsplowaaremlatw 4 (s 1H); 7.2 (m 2H); 6.95
15 3H); 6.0 (s, 2H); 4.4 (q, 2H); 1.4 (t, 3H).
5 4 N-é -neth
"HHNMR GCDS ey 9 Z:rpﬂ[)(&ﬁf(ridoﬂcb)pﬁéngdd) il nRed (s, 11H); 7.2 (m, 2H); 6.95 (m,

ry fli 519 car boxam de A sol ution of
3#5?% %95%5 &HEHM‘%H amno l-nmethylindole in 10 m
of dry toluene is 20 added, w thout heating, under
rg I | $ALH Tipyridine-2-
53 7§/ftr1n%ﬁ1élhg4 @gmﬂa‘i’f{‘@ 1( ﬂq&@rﬁgrlg@n&ﬁgbﬁh& deHg%E,@ lpipyridine-2
caj'byxar@rie:ene The react| on mediumis maintai ned at 50C

Afs‘?nr ut%grtgqf $1 Ehrr(o:r? el RK ﬂfetlﬁgih&gle q'}?g@;'ﬂggft H@/ toluene is

di s o ved uene ISt adde
a@dﬁduwtbqa.un heatied,| undet afgon @dh\(glm mag@t}wﬂsttrmttgtaes,olution of 1.75 mi
e N; h droc . .
IR, APl BRan YLXE0S0 ) Saagl, i B8R, Fou
mpiptaieed &ti 5O5C fmrr%h@uq&éb@%g Phas ennal) ehastercbtained in istept h§ dissolved

m%l%gﬁ'é fs tglﬁ‘ S{iﬁé’&?ﬁ&‘ﬁ% gﬁ%ggé Ee%eg%f%? Sa{o%rél\@mﬁ %cg\fa{éq ice-water

turate e sol
ardi tf@ﬁ 1Phhy1drodﬂcrm1a¢ldttaeei adeeieto thecwoled quLé@suAéer mratlon of the

pﬁa%?é q}ﬁ/ sétrlﬁ g U{hleféva%‘éﬁl?é/ pﬁgge? ﬁéﬁ%c?egf%hﬁ %thaf? rrgt%g awml' h%f combined
orgahig Iphasast maewasmh@ wiibwater arsl wittkssaturatedi sodauns olhlumd&)solution dried

aﬁgd;né%@g%ﬂﬁé%%g&nc%de&rgy rea%%te&}fésdlf@,g}uﬁ'lhgd Rl 8 'n?a}toe%raphy on

overrsod con entr
a nolden of edicg ezlutingesittua enixtlilecofsdidhiatomiettana edd dtftyl acetate. The solid

s et U P b BB S G0V EBLeES A e gppapi phase i
drigd dvee sedapmcsl,ﬂa‘dteparmﬂmmicemtsate@ ahaddradduddel pressureolhet solid obtained
is '_Hlilur%teigtl ?ra dpetiohl?_ﬁl\r'nm%tgir (§03?8§d '_Bsy (f@Pag%n (%r?d %n&é un%qegsreduced
pressure. 0.56 g of the expected product is isolated.

Melting point: 191 - 191.5 °C

'H NMR (DMSO Dg), & (ppm): 10.3 (s, 1H); 8.45 (dd, 1H); 8.2 (dd, 1H); 7.95 (s, 1H); 7.35
(m, 3H); 7.25 (m, 3H); 6.95 (m, 3H); 6.4 (d, 1H); 5.95 (s, 2H); 3.75 (s, 3H).
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35 (m 3H); 7.25 (m 3H); 6.95 (m 3H); 6.4 (d, 1 H);
5.95 (s, 2H); 3.75 (s, 3H). WD 2007/010138 28
PCT/ FR2006/ 001767 Exanple 6 (corrpound 9)

[ -
Vﬂ?%eny mr%azol 5 yl ) 1-[(3-f uor ophenyl ) net hy! ]P(%LT/FR2006/001767
l&{Fﬁp r| di ne- 2- car boxam de hydrochl oride

rocess is perforned according to the
Nﬁtm@myIMbemmwazm SylEp-[6-fopspherdimetbylb 1 H-pytralof, 8rglpyridine-2-

f ethyl 1 3-fl h I
céﬂbhg?rﬁrdéfggﬁéglgﬁ%{gé 3? bfpyr/i di neE (2 car bgg;logt :ny ym

prepared according to the nmethod described in step 5.3

Tﬁg % ﬁer?orm]ed Ga%cmd rfgsto?’tﬁe m@(bag#%d rbstgg 5.4 o anmple 5,

umniumin | uene an
staftlr@ amihn@ 51 -gn (4168y Inreoly i ofi étwbl ‘e[(37ﬂﬂor@phera4l mﬁkhylﬂg’l H-pyrrolo[2,3-

oPyHe2 BPUBIEDB8dd PLSERLTE o OO LEGRIH i 5 o
Eparopliepbt 4168 md @39 eweddyl dby2M i trimethylabminiwes fire dolugnen and 0.30 g
(2 s S AR SEINEE S8y 2Rkl B rmcing
ogdrnigheehyborat tamperatyre, ide-whieneadati dydiochlont asfid 2ie added. The
prté\éﬁﬁtgt‘"egé Qélleﬁteﬁcdélchltréﬁoq' whdhel vith@ater dr Abedr@gﬁnﬁéﬁre'dpcecfi pressure.

oomt enper ature an
0i42 x61. P mreal) b pfoduetr iatisatated warchisdtatign bip di d6hpl of1diethyl ether, to
which&re %gigeéi i £¢h YRR ){ dé'Q: Q&i@ﬁﬁweﬁ'rgl ch%? ﬂhoﬁni)&&r@ is stirred
e al ne

expect roduct 1s o
orgrlrgbk:aﬂ r@ramdempw@mre @gd ps seiid is zallectepizzy f@‘trmnNmsbmmw diethy!

tgggancgdrg rnéigr Fé&u%d E%sgtﬂ@@ﬁgasfﬁrﬁ%e)é) %ped ‘ﬁ?t (S;Bbéarned in the

form]ofmhydmogﬂqﬂdﬁ 3H; 5.9 (s, 2H); 4.0 (s, 3H. 20
H74cormoind 10

M@ﬁﬁgfbg% 11(1 3, 4- tetrazrydroqur nol -7-yl)-1-[(3-fl uoroph

%NMB ram&g)rqer B (P 10o85D(s2NBY; HF (emmH) 8145 (m, 2H)28@4 (dd, 1H); 7

2 3 ( X
T8 BOar AT AT I T ol i o 34
portr onvvr se, under argon and with nmagnetic stirring,
f .51 m (5.03 nmol) of
Ekdin 'esp{/#h}p r%n(ri?r umin 20 mM of dry toluene. The
Nr(2az041¢h3,deelrahydicsiumel- iy B+ 17[€8Hl adropitD yh)methy3d Fapymoic 2, 3-
L ) of ester obtained in step 5.3 of

bl rgdﬁr% éjcgr%g:l ssol'ved in 5 m of toluene is then added

slowy and the solution is refluxed for 2 hours. Water

d dilu drochlori c _acid . .ar dded tq.the . .
Ogg 8|(g.§1 gre)rpalﬁ ﬂ% g] cgr&ydb?c(ug}ogne? 6c?qeé%ta§caec£90rtronwrse, under
arfoh t aad | with rmghetd:, vstmimgzvatoera asalutibni edd @ridermir g8108ednmol) of
The n u di.chl.or onet.hane
SR ERR TR LD (oD ek Retdh malP S ETpORT &t 50°C for
3 minutex. e0.5sp . GltBrmmdﬂ) of ester sisthinkd dm stegrd. @ df &rdmple 5 dissolved in
ntrat.ed und reduced pressure.. The resid IS

5 0P olls i redrvcled SR g o SR fhaTgeades ¢ dgurs. Water and
dilateutiydngchidrichacid Brexadded tofthélicebibo sonmdmane pradipitate is collected by
filtration, washed with water and dried under reduced pressure. The residue is taken up in
dichloromethane and the organic phase is washed with water and with saturated sodium
chloride solution, dried and concentrated under reduced pressure. The residue is purified
by chromatography on a column of silica, eluting with a mixture of dichloromethane and
methanol. 0.48 g (1.16 mmol) of the expected product is isolated.
Melting point: 280 - 282 °C
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35 nethanol. 0.48 g (1.16 mvol ) of the expected
product is isolated. Melting poi nt: 280 - 282 C WO
2007/ 010138 29 PCT/ FR2006/ 001767 "H NVR (DVSO D6), 8

9537@1%937845 (Sm NH) ; 13-% g5789 tm 7% 455_(8’ (;’Fﬁcig_/f’r;zfoo&oonm
BRI St R PRI 5 . v 7

(he: Pi); 7A-©BZM37H); ByT (sd2Hp 2B ¢,2Hyp24nt, @el). hydr ochl ori de

(1: 1) 8.1 1-[(3-fluorophenyl)nethyl]-1

H pyrrol o[ 2, 3-b] pyridi ne-2-carboxylic acid A solution
mléSSgcc(rﬁp@dndmﬁl ) of ester obtained in step 5. 3.

"B6%inB - o el kot DB B BRI ref e o Bodhce

h;zdrbumlom‘e (1s1) concentrat ed under reduced pressure and

the residue is taken up in water and acidified wth

dilute hydrochloric acid. The precipitate is collected

8hly fl#{(3ftumrophenymsthetl 1 MipytrolefZ, b]pyedide-@rcagiobxyliclacid

re . 7 r Gt i t ai

A SUEE ST RTEDT oy R PRl RPREHT sleB: 152 Al T3 ol tayrmon of

pstaegism hydr8xi@e in 60 ml of methanol is refluxed for 2 hours. The solution is

c%c(eﬂ%t%ﬁltfée%}e)bd]ué%ér fz%sgurg ngqpn%?é(s@ b qgl%én dtgpomh\f/atﬁr and acidified

pyrrolo PRe- 2 Car oxa
with :dildfe Hyd&ehlprit Bell7 Theprgcimlatasi cnblled:iédubyefﬂiratlnn,swmed with water

n ' I .
a§q Jd{lﬁé’ H‘{e %ﬁf.]g(%ac g e%%@g?g:ﬁgci g?:aﬂod;tljc Otgl%t_?mgg, add"R t)Jsed without
furmannurﬁmamczmedhe‘ﬂoﬁmﬂngqteippped wth a 20 nmagnetic

stirrer. The suspension thus obtained is refluxed for
2 hours. After evaporating off the solvent under
8r2edngulinplﬂeslmf[@,—fll@@opﬂenyifmelhyll-ékarrplo(Q,%]pg'ridime%carboxamide

oqui nol i ne di hydrochl ori de (W003/068
749§9dr8%“0” 3 pi on of 0.58 g (5.48 mmvl) of sodium

0.8&rg(d r¥dtrempl) obacidl obtaingdtiestep8el, 40deicbf dithroneetbaneand 1 ml (13.69
m%qi)' %'oﬁglsét{ dﬁrfd?adargv déec%ﬁgn & (?CPH‘:I ?&ﬁd%%ﬂ{ﬁgtfﬁa%l( %mpped with a

I'S ‘evapor educed pressure
magdoetit siln'dr ZHhet duspesii thius abtaines is (Déﬂl.a(ed éat Diours. After evaporating

n
Offf th |S§V8ﬁ€%’ ﬂanereégééood P ﬁ(—%&@re gg)(rél h’?&ﬁaﬁ%t*@m&sﬁ?‘ea (qu4h mmol) of
TWHUrmqumﬂneNdMMdmamlude aulosaMBa Madh bnd adwiudioh f i0KE8, g (5.48 mmol)
[ | f a oncentr nder
of?s{ggﬁgneggréﬁ%agtg g%%ﬁwa@' g[e %gd ed rllﬁ%[leﬁcf ﬁgré@eg&ym is stirred overnight
ahthenarganjc aphgntos e@:ap@btmmfbﬁndaarlredmegqiress-:urtha@rvs tifided and
n nd et h
B kAT oledlnd By ARUSY YR S8 B BRI lakhe B 2 icffomnetnane
amd theforg?dmdﬂphhsreoh l/vaslned with daten add etithydatierbiedrsodiaindctilbride solution,
solution is th red overni he solid is
o) Pl ety CRerand GteaRlEGa Ml pdSal SeRire oThg rosidue s
purffied Sbwvafhhﬁﬁbtag)aphy vori fa cblaimnetohagilizh. géf teutingoalithng nixture of
.r.gom t erature ol | egt ed filtration,_an
i RmsfiRg arihaiinol ogli gt fkeh g i 2 op @8fhyt etner and
1 e pe eNetl dpsapftiie tacids inodiibthyingttler, and the solution is then stirred overnight.
The solid is collected by filtration and washed with diethyl ether. It is washed again with
hot ethanol. After cooling to room temperature, it is collected by filtration and oven-dried
under reduced pressure. 0.19 g of the expected product is obtained.
Melting point: 260 — 262 °C
'H NMR (DMSO Ds), 8 (ppm): 11.2 (s, 1H); 9.15 (d, 1H); 8.9 (m, 2H); 8.5 (m, 1H); 8.3 (m,
2H); 8.15 (m, 1H); 7.85 (m, 1H); 7.65 (s, 1H); 7.3 (m, 2H); 6.9 (m, 3H); 6.0 (s, 2H).
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Melting point: 260 - 262 C 35 "H NWVR (DVSO D6), 8
(ppm: 11.2 (s, 1H); 9.15 (d, 1H); 8.9 (m 2H); 8.5
(mlH) 83(m 2H); 8.15 (m 1 H; 7.85 (m 1 H);

Wo 8o H; 7.3 (m 2H; 639 (m 3H); 6.0 (Spcﬁ/kkzoos 0176
WO 2007/ 010138 30 PCT/ FR2006/ 001767 Exanpl e 001767

E(x%fﬂr%&[gfeéorﬁ iﬁhgé)hmet hyl -
enyl nmet h
N-{Tppethal- Utl}_n -BiY y%(p@enﬁmzthyaﬂb‘bmamkﬂw Hpyigine-2-carboxamide
1- (phenyl net hyl ) - 1H pyrrol o[ 2, 3- b] pyri di ne- 2- car boxyl a

te is prepared beforehand 5 accordlng to the nethod
Edhed cl-(rbeayimetimlaithpyrdol3 B:blpyriging-2rgaioxyiatehis prepatest beforehand

aB&Sr@in %itHenmEfﬁemale@ ribedl |@Egarhﬁ@§y$8 %ké?@@%th Fﬂ%epraduct obtained in

Egroce S Ist or med accor
awplei heand rbesnéplcghql bhhe BrosasH is tl5en sertarmed gcoarding to the method

|
B Qe AP ROt & AN VR ey ot
blnyrldlae@ecwébwle&e é1q€;q)aaM tem gty iabminiumen rqhueneo(dl%eq)_@ng 5-amino-1-
n?e‘iﬂ lind41& @Quﬁt@ "I’ﬁé“-‘ctrud@réér FwnEFOd#& guﬁdrffléﬁ%ybéf"\rjéﬂatlo%aphy on a

ronato rap [T ca ge
C@lémmofsmsagel 182 c H NI\/R (DVMSO D6), 5 (ppm: 10.3 (1

5. 8.2 (d, 1 7.95 1
Méitm@'%nt&?ﬂ @b °¢ !_')6 4 (d( 1 |-|)!_|)5 95 (s,(SZH) E_DB 8

r@ w& H;)MsgDaxamnr@’ 10.3( aunwo;rﬁmyd XH):18.Béd.hH); 1.95 (s, 1H); 7.4-

7:1%5% o'lqg[ég' %d éf'éiyrl d%hgﬁgy ;%oxg\'m de Ethyl 1 -(ph

enyl ethyl)- 1 Hpyrrolo[2,63-b] pyrid i

ggﬁw prepared beforehand according to

Egﬁgﬁﬁgﬂ; dgscrlggd in Exanple 5.3B, starting with
Nt(ﬁén@hdeétndebiﬂi)ﬂddhewletM) Erl@mble[m-mpawiréine-z-carboxamide
2- phenyl et hanol . The process is then perforned
according to the nmethod described in step 5.4 of

Ethyhnfp(rheBylethybrli-pygrola[2.3-tipyidinei2-carhexydtet Isy Iorepargd  beforehand
a&‘)éwlﬁé Eﬂ%e%n@tiw@& Ge<lipg a'\ 2 r@ﬁ?{% 3? gta)('tilngqg h théMroduct obtained in

trinme alumnlumln
Ez\saram!ien@izlanﬁbemhenwatbﬂaeol( The prgyessTisethenupkifareadt aasarding to the

m@fk@@“&ésdnﬁe@gé %/éﬁjs ?éf pég{émb@%ggt%@g% wifh %w&i" %@I&tlethyl -1H-

PYDBYQ[268-~ t(]p}p’r@ne Z—@a@SXXIa’te (Nely), 281 tﬁlﬁ\e(tfmylaIUmiH)L;m B, tmEIe(‘neIm 5 eq) and

el oot 2 o o ! S S50l s

CMQmB@fﬂR&@OﬁimﬁwsnE@qﬂ e 11 (conpound 14)

b t hi azol -5-yl)-1-[(3-fluorophenyl)neth
Mgvfgfgﬁ Blyksr o]eg‘é)[z 3-b] pyridi ne-2- carboxam de
1l-hMMR)CDN'IS®|[d;9: a(®pn3)1c52a(36&H)1845(c33H7mh5 dxf, 184);28\0 (s, 1H); 7.5-

7 300 e s L S AR A T R G ?ﬂdn.z? ogen,

in a 100 m round-bottoned fl ask cool ed



10

15

20

25

30

35

to OC and equi pped with a magnetic stirrer. 0.33 ¢
(2.01 mmol ) of 5-am no-2- nethyl benzot hi azole is then
added portionwi se. The reaction m xture i s maintained

b 20Mz0isw 30 minutes and a gplution of 0.5 g I(dT/ﬁﬁzooaoonm
nmol ) of ester obtained in step 5.3 in 10 20 m of dry

E&Q_H_@ﬁ (@o,ﬁm@med dropvvl se over 5 m nut es The

reaction m xt

Nof2- me@ykn%ﬂreptheaiel @ﬂ' ﬁf[(%f'u%t)mﬁnyb\@éthé{ﬂ'é Ha%ron!%%ﬁ b&%’étﬂ‘e -2-

ch®ok&MRide HQbidchBAgE golgd to OC. After stirring for 30
m nutes, the solid forned is renoved by filtration

and washed with water and with et hyl acetate. After

1TB0AI &3 mnkd)) &ﬂ?zﬂh@o‘i&fonw tru%@ﬂ'&la!d?ﬂnluﬁhiﬁ tBRIERE URd 20 mi of dry

phase is extract ed with 25/ acétate and the conbi ned
]9

saarare PiasegrMsledushiao i aeg ey iy a B8 R doyack potRmas iask cooled
tANPCWahE &fRfipHeat Gfh 28URagSetR OGlirkdN @MPIY ¢L01 SRkl Gf‘ 5-amino-2-

dried over sodiumsul fate and then concentrated under

methilkesgotbiazgisuie dherrpgded porfioniieg. dbeirgagtionpmixture dyl Myjntained at

5@*@5 W@O%fn@fé&yarﬂna SolGHIHE0. Qfg (51'68' ﬁni’hol edf lé*ste'?%b’t@lrﬁéa ift step 5.3 in
m xture of dichl oronethane and ace at e.

205 Pégb’otﬁlﬂ‘ﬁﬂ@ '%%F @éﬁ%ﬂtowsesovsr é@an@es byhe tea@tatnnfewture is then

réﬂuké’d Fbr&qltdﬂré &0 @f of¥livatd 261 B rﬁFd)fdethﬂ agb@idyre tBEM88ded to the
he expected 20 product is isolated.

sqyétuqr] ﬁ@ol% ttp,to Czﬂtec sQrilgg cfor ﬁONNPUteBN@ i ogmegrﬁr)removed by
fllirgtlcﬁ'f':’anﬁ&waéhéd) wittBwatet dfd with 'é}hall 8cétat@dAftélr ara%oﬁ of #& phases by

sqtthg%( ];He Qquﬂeo&g p@aeelp_nl)ls 3¥Uacté§p( gntbseth)é tabcetaie gng Sthe gpon'bmgg organic
pRIGRSRIre sdeteksi %@ﬁlecﬁ-ﬁ/)th Watek-dmatvithl saturated aqueous soc sodlum chioride

H benzi m dazol - 5-yl)-5-fl uoro-1-[(3-fl uorophenyl ) net hy
selytion, drigd oveN %qdzlm §ulfttf R taeh EonceatAls e MRS Efé%i%d pressure. The
re%uﬁiﬁg rs@neBrsl ;mdme@bt |cHnQin$H@d§rb|§hW@n aQoﬁmﬁt &f454nc6 8Nhg wﬁfﬁ a mixture

2-am no-5-fl uorop di ne, g (44 ) of sil
of e elhane SOoRY 8 tet%tﬁhzh%|C°5?%p°ﬁpasertvdmht9ﬂseos Rrepared by
tréatﬁrenemﬁ@ §ola5dn SUMPSRbrM 4did  BRENEEINGr. B4TH gedf .the expected
6 mol) of iodine powder are then added
Pfﬁewtﬁ'%ma@ Stirring is continued at room

MeRiig pomt:y1e £ 212 @4 hours. The resulting yellow
,Suspension is filtered, the precipitate is rinse

VSR ot (PP 10.85 (5. atHD: B (é@nﬂ@nﬁﬂdﬁe&"'h@e@efdd 1H); 7.95
T
(d §AYSeRs 3R PUETSUEe1H)! ")']f?s @?52 169 rlﬂu§HP? 98%, m&b%a(ﬁuw'

takén up 1h a’'mxture’o tate
SOdI um car bonat e sol ution (200 m) After separation,
@r bﬁ1 ﬂﬁel successi vely washed w th aqueous
hi osul ate solution, with saturated WO
Nz{t}me/tmztotelaermznlpazmnsmméw@om[@‘ﬂuqqmﬁwbmewﬂuMpyrrolo[2,3-

blé‘?ﬁqé Q%an%k%l n and then dried over sodium sul fate

concentrate under reduced pressure. The
resultlng solid is purified by chronmat ography on a

0PI cHhiS frogilr 1102 Mt ure o n-hetane

5 @x@écﬁ eung) ofl @emino-8-flubtcpyridide, 13.9 g (44.6 mmol) of silver sulfate and
400 ml of ethanol are placed in a 500 ml two-necked flask equipped with a magnetic
stirrer. 11.31 g (44.6 mmol) of iodine powder are then added portionwise. Stirring is
continued at room temperature for 24 hours. The resulting yellow suspension is filtered,
the precipitate is rinsed with ethanol and the filtrate is concentrated under reduced
pressure. The residue thus obtained is taken up in a mixture of ethyl acetate (200 ml)
and sodium carbonate solution (200 ml). After separation, the organic phase is

successively washed with aqueous 25% sodium thiosulfate solution, with saturated



10

15

20

25

- 30

35

5"HNW (DMSO D6), S (ppm: 7.95 (s, 1 H); 7.85 (s, 1
H; 5.9 (s, NH2). 12.2 5-fluoro-1
H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid 0.5 g (2.10

f11 4 am no- 3-i odo- 5-f | ugy opyri di ne obt ai '
Vg@t?g%éq@.ol’ 0.55 g (6.3 mol )ﬂof pyruvi c acid, n%ég§ﬁ2006/001767

a%gee}ns(']?g#&)m m%lo ide sﬁlhg&gghﬂ' ne(%rﬁedze\?el' %8&:39165&@@8% corapentrated

rmam de are
underareddcead pressared hteubwlfemﬁqbpm:ipwﬂed by chwgﬂfﬁimrephy on a column of

Sk el TP BP0 RS 0 AP BBR R A2 o ot
ex@@@tﬂ@ﬁduqﬂaeepuamedon mxture is stirred for 20 I
"R B8 Gl S RRMATRL 160 R M0 g MR Pt 2.

The cool ed solution is concentrated to dryness under ‘
182y TREEt BT a0R PP S RtV RS The of gani ¢
Ophgs.16 nwaelmfeﬂ vatrinoABiceio- faﬂubrbdswmrexbbtameedmv\stbh 12.1, 0.55 g

' iy

TP nytle a8 e & 3 riRb D! AR bl fonne oasco)
aathd5 bl ranagdrdus dmbthmtfoerdakmdg_dngqbtamebhmalzs racsehlddotdbe eqUIpped
oo B b HRERAT HhhaB P BEBREGok AR minues
096 (02X mimci)t &f EaiiddiRth adetate do addett ﬂ'ateerdacmdemxiueej iscetitred for 20
mll?rgﬁ% él?e %oc?r&ﬁé ¥»/%h (a?%o% nqngj}@ g)en rﬁPg& sg%(% tden%1 ! Od tt 100°C for
2 (hoMSO3DBhinutes( Fhe) cooledl §0|(JH;QI"I ]s chncehﬂated(m d&ynb&s uBddr reduced
oy, i Bt oy bordion 9 061 o . e
orgagit. MSemEDW)asrta‘d \wd:h datebaad rhm exira&teem/iﬂﬂtv\ﬂcaﬁ@i mi ®f mijueous 2N

ﬁlurﬁthlgler%%deasrogm% f‘ﬁr?e bég]c Q%LIIGJOQJQ Sp?gseso%dc'f%ﬁgegpggoled to 0°C and

rrrer.
treormmmmbyedddlsglrfydrqobloamastd eH 8l ethe metiiuen iseexdtacted with ethyl

2B Pl 7, 08 oMo e, o A Qe PSium suifte and

theeatonmnptwsmdee redliced peessahaec0.i158 gaRE8 rBMol) pf the exdpeygted product
t 0 successively with aqueous

s 3B o ?t@ﬁ sy e o (2 x 10 m), with

THASIVIRY I:(M@Orna) Sa(pdmt) hee &, tH); satqusat feyl BaANAEOHR 7. gsodd Un); 7.1 (d,

1|ghl ori de solution. The organic phase is dried over

bdi um sul fate and then concentrated under reduced
pressure. 0.21 g of the expected product is isolated.

O , L 8.4 (d, 1
1%§|09ng é(fPNS‘HﬂBG gi”fﬂ%g%igyﬂﬁ" e2-C %b%{l\wg 35 2H) 1, 35H)
0.etg (ﬁiﬁ) mrﬂéﬂ) 6{ E&lP}dbtﬁnﬁ |nU§t[99|12ﬁ2232& Jof i of 3thanol are placed in a
or ophenyl ) ne rrol o rid.in
1080 EokrBepelioatoes cwtrRb wig Sisopelly Mlgi0d) Db pfpncentrated

sulfari@ agigl lbltaldﬁéld & trQe reaBtidrD mPuraTRhichaf tRSrorBfGkecP RS- aigNigslirs. The
m of dry tetrahydrofuran

| ngste in
ROIoB GonsenERdth eppess Hergs Heduced gy essy(R: dB dpeidygis taken
upaﬂ'ﬂ%ﬂww\ﬂécatatét(w rnhlPQan@ W8sHed( %&ésémil i@ agueous normfal sodium

3-fl uorobenz al cohol and then 0.3 % ) o
¥2 x 10 mi), with water (10 ml) and then wnth saturated aqueous

hydroxide solution
sodium chioride solution. The organic phase is dried over sodium sulfate and then
concentrated under reduced pressure. 0.21 g of the expected product is isolated.

'H NMR (DMSO Ds), 8 (ppm): 12.6 (s, NH); 8.4 (d, 1H); 8.0 (dd, 1H); 7.1 (d, 1H); 4.35 (q,

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

12.4 ethyl 5-fluoro-1-{(3-fluorophenyl)methyi]-1H-pyrrolo[2,3-b]pyridine-2-carboxylate
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tri phenyl phosphine. 0.26 g (1.44 mol) of diethyl
azodi carboxyl ate is then added 5 dropwi se at 0C. The
reaction mxture is then stirred for 20 hours at room
SIHEA 8<1=3_ and t hen concent yat ed under reduce}dCT/FRz006/001767
pressure.” The resultlng oil IS purified by
h I g
T8 S RPE B Lol BaTen Broghy bR i e 1337 g1 15 of oy
te(t@h&&ofnmrh ) maintdinesd enmrcamadnept @thoesphess, |arelsatceelsswbﬁl added with

sifing, & 168,004 Heid) | 1 SETHPEDL5% PIL O o) o

triphedylphesphiper dl.2§ zg (344] mmql)d|oﬁei+éthxdaam"bonykatd) id 8hgn added
f n | b '

d V‘éféy%du é’?}‘e aagﬂgn lﬁg(iueg% g\%en 59 %ﬂ?ﬁ gg%staﬂqo&rg tg}nperature

andtthegenqnqentrateleOndér rédueed nmeksmtef [Thsk resutiingd oil oisO@urified by

a et C irr.er hi.s,.
cQ3har P RRGE p SRRl gt @ pl b YGiggppethane anc
rrwlthaloP.I\tD 800088 mrodl) bf theekpsdted pnodnctusrisblatedol uene. The
reaction mxture obtained is maintained under a
nitrogen atnosphere and stirred, while allow ng the
12.8nme(f! avethg- tHébemnzireidgral ebuyl)-bAfludro- -{{Bfludropbényt Jmethydif 1 H-
112l duct obtained in step 12.4 in
pgré&%[? 3(&)@%' I%reb%%arﬂogt hen added dropw se over 5
OrtBnait( é§3_ur$1mm@ efn5-agdn-1 invathylienzirhidaZdie andatd imdrof dry toluene are
[ e o
p%&é&m%bt@ﬁ%ﬂgr\mwmt% 8:‘?', :F 150 gyg%%ear{é@kécf géik ?oo‘i‘éd to 0°C and

ture o
equippedacdibd at maghetlcsghmen o'ﬁo dbl@l ealutian (C therf addedvesjoww 0.95 mi

@Hﬂo nona él}q %ﬂlut%fﬁ %Nr!?#éiﬁﬁ&[]ﬂnﬂ{ lﬁl%l‘aenéa‘f ﬁ'ﬁé' r%acolon mixture

rri our reci IS recove
olftained ais i malnteunads godesi @ rnlbmgeer ammeneemm istied, r\alailec eﬁbwing the

BRI 158 ) B TR L DS IR A ot

inpeiemt12.28610 nied dry 26uene MMRe( dEed DEppwise CueNP :MiButes using an

aé)ﬁt'&qﬂéfdgnw'?lm%‘hésr&égﬁoé Ig)xzusrgn%gﬁech é&‘lggé(% iorS%&bghr Std stirred at room
teppeTatarEOReRigt. 2T PR20I06Y-08 146 TherEadteg te tesqlatinmpenatetl to 0°C,
1 ' l = |- Bt fl
foﬁ%%%dr\nl'b&t ?éq‘ltfgnggit F%‘ Srpﬂlo’f_ﬁgfgg%rogm{)r‘?caéh&gt %}tﬂ %tlrilnb_lrf’_ot 1 hour, the
previpitate a§ eco@srpll py rfitditing.- ihsed mithxeatei ahe driet3urtier reduced pressure.
0. éngrfg) 29 ng’rablzgpﬂwg e%b%ét&# %@?éﬁ% F% ?n@ﬁH g'{eﬁgmggg%g/ﬂiige gé‘lid.
M(alllﬁgaammaﬁb)—ZﬁB@ | ver sulfate and 80 m of ethanol

RSO DL atppal I (o 3P S ST S s O PR ! Pse8

SHhperda(s, 2t e 319568, Ihded portionwi se to the reaction
medium stirred at roomtenperature. The reaction
m xture is then stirred at room 10 tenperature for 48
hours. The resulting yell ow suspension is filtered,
the precipitate is rinsed with ethanol and the
filtrate is evaporated under reduced pressure. The
residue thus obtained is taken up in dichl oronethane
(200 mM). The organi c phase is washed
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successively with aqueous 5% sodi um hydr oxi de
solution, with water and then with saturated aqueous .
SOdI um chloride solution. It is dried over sodi um

Vw 15 concentrated ugder reduced presslﬁéﬁFRZOO6/OOl767
e resu Ing solid is purified by chromatography " on

eluting with a m xture of
Wﬁéﬁm%ﬁ 'Hi??) acetate. 1.71 g (5.94 mmol) of
/\bﬂobdmetWéHdtﬂnamné@ml -A-y)Hetrifloenemethyd 1d(3-fluopephesyl)mathyl]-1H-

p%ofz@/ﬁﬁ@%e 22:8 % 8t ?I gls’uo%orl_rl)et hsl AR

H pyrrol o[ 2, 3-b] pyri di ne-2- carboxylic aci d 2 g (6.94
r. 13.1, 1.51 20. 83
1WF)anﬂﬁoB .8@&§gtr.ﬁ96r§h@§gl)gy?dﬁ4 (g 0.83 mmol ) of g (
219 44216&zramoby@‘| 2pmird- Q—}rﬁmommeetbw@tn)e &b 20(1@ 34ofmol) of silver
f j I : ,
SGAY Sh8\ P ol BhENS B Y Bo A 86.neOcdh b Bauipped with 2
megineticastineed mmerﬁ%% amgohokipding powdér ae therf addad partienyyise to the
rgacgoﬁ %e%fb ltérﬁgérg@gsfh%ggéafoﬂ riktar vﬁgqﬁ&‘ stﬂb% at room
reaction mx ure IS stirre
tesprargfiurey fani48hhouss. gtre easdltm@e'ﬁllwvapuequsmas ditfeeadd the precipitate is
rifBd idh REEnaI arin1 {r% i eQQHéd%tedTh'gie?‘?%&gd éééUéj the residue
I'S concentr at r ness unaer reduce pre sur e.
thussohdaieed és taéslaempulp ciilm@pnwthar@céﬂatrel -ahe argasic. pwsees washed
(0]
sBER8LAD ol Do DA ER Y, DB ouh I BESRIG rs en wa
safgeten awéaww@dlugolmhtqr@ﬁ sqrhteprbalé| is drcﬁs:lemygr F0diphnswdfate and

c&{aﬁpﬁgﬁﬁ'uﬂﬁgr ﬁ%ﬁ%fgregé’ud'gczﬁ{'ﬁje#nﬁg i U plirfdd chromatography

drochl ori c aci he aqueous ﬁ
o palytr@dofwm g \awetaatnedtqu@‘onﬂaptaamandh@t yl acetate 1.71 g

r%%%e ium sul fate
(§@Mrrﬁﬁ)%f gé}%@ﬂ%r‘rég?e un Ztﬁeefrogrgl?gg@% essﬁre 0.67 ¢
NBINR(DMSO)Dsd)fS (Phm): P et B Got Caddtt); 68 és, Obt2i ned i n

the formof a yellow powder, which is used w thout
further purification in the follow ng steps. 35 1H NMR

13. Z)I\,G@Ileﬁyomﬁh)(lﬂb’h})yrrOMZ 8-t myridineH)-carBodylicacidl H); 8.5

2 %dqg_ A 9 O?fgo éé%ﬁt ]obmneéi I;ﬁ rg%o 3552'1:9 b%xé/ éaC{ éé’%?cma E)!hb/yruwc acid,

220)(@7(2@1831@8’10’350fﬁ(2l’-ﬁl§§2'6ﬁﬂcﬂ2]27£c7darﬁh @PABCQ) 3na20Im)| affanhydrous

)

f
alBPlieriBh 2 BoesB 150, (il sbnBl tur aioa Wb A Spaeti stirer
avd mlalnaa_lmm:gmmier an atganrsparge) ARend feod mmta:seltgr(at%dnmol_) of palladium
aHStp 7k ARSI rEBR ARt <) stk 2 eitas, B, SPAraing wit
argoh ahd diren rapiciynssaleor atdedaintairtidyateldd “Cnfde6 hoaduThel cooled solution
. h i due | t ak in di
s CeBoe oo SpiBSh P Bprtd Bel, dhecebOLR S THAEH n et
aqsitatl ar_ﬁiq\ta]vethAﬁa’r separ st umﬂwdhasesdby settliflg, ahe (cBganic phase is

W, wat
oliakteg el ehpbadisbug R ol Mdrorigs Sl Ge pasic aqueous
pleeds wie mh{(%eg abolet heno°oc ang enér abﬁﬁledrt@teédcﬂlﬁ@ U@/ﬁﬂ)chlorlc acid
ressure e expec

P a6 Ravets iehes Foraast v pub Sestpudest mibng fhegembined
orgENE@NRSYs afe Gﬂﬁdﬁoveﬁgoﬁﬁm( Sulfahdand &hén (BncdrthatedB uRder reduced
prggs’urel. |_(9.67 g7 '(23.94 ?n’mo]l)FgF thé1 é)é(lpe(c(’c:‘éd product are obtained in the form of a yellow
powder, which is used without further purification in the following steps.
'H NMR (DMSO Dg), & (ppm): 12.8 (s, 1H); 8.7 (d, 1H); 8.5 (d, 1H); 7.2 (s, 1H).

13.3 ethyl 5-trifluoromethyl-1H-pyrrolo[2,3-b]pyridine-2-carboxylate
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2H); 1.35 (t, 3H). 13.4 ethyl 5-trifl uoronmethyl- 1

-[(3-fl] uoroph enyl) methyl]- 1 H pyrrolof 2,

3-b] pyridine-2- carboxylate 15 To a solution of 0.3 g

wa 28667apd9 of product obtaingd in step 13.3, ipcEPRIV06/001767

of dry tetrahydrofuran, nmaintained under an inert
‘ﬁ@hﬁfn%i) o@"tr?e 84§ %Sff‘a‘#ie\d%kt&ﬂﬁﬁﬂ afltdd mpbf éth!ar'ﬂcﬂ a(Pe é%ced in a

1) 3-fluorobenzyl al cohol and t
go (rj rquanh@ttngg flagky eqyHRRBA Wity Spmpgeeticostisrer. gO @ 1mI7Qf concentrated

SO ac isCHRERYS 13€ SSLGSH, BP¥ Y &dtien insixtuRen tRsK Riuxed f206 18 hours.

dropw se. The reaction mxture is then stirred for
The sesledtsoiusigmis eprrentiatgd do snmesh enderoreduerckpressredThe residue is

ték@ﬁ GEfp iR %Q:H%?&n@thgﬁé - mlyaﬁd [H‘é%%?éﬁl@?h%el is 'sﬁcd@é&ﬂvély%shed with

by chromat ography on a colum o i ca ! lutin

agreysangrmat §pAUBT hysspiide eoldtien &3thil). adiat \a@fér 2)0 8Y) gnd then with
sétgra?é”dDggBéausoéodlﬂf(% &ﬂﬁ?@@tﬁﬁutﬁhoqqgtdrlea 6\%9'5%Hﬁ1ﬁ1|) sul\'éte and then

c?@en&pbed upd@r @;ecg,p;eg rﬁregqq)'e Q,&%gg 1}(_% nmq;l) ogtr'@ g)@ecgq) product is
isblated f:thefdrm o*age(léw pdtier, 25 13.5 N-( 1 -dinmethyl - 1

H benzi m dazol -5-yl)-5-trifluorometh
uwmw&&a@hémm 8] NH) 8.8 (d, 1 ) 8.6 (d, 1H); 7.3 (s, 1H); 4.4 (q,
-b ridi ne-2-carboxam de 0. 17 1 mmol
2”? ply:rf%ﬁ]ﬁ@ 1, 2- LIIO?/ret hyl benzi m dazol e and 10 ?ﬂ(of dry)
toluene are placed, while flushing with nitrogen, in
1 - -
1@4 Q@l F&tr@h&%ﬁnéﬂﬁﬁ'ﬁﬁ@t A dg@ﬁeﬁ @tﬂ&lj ?/%/Q)g[rélg)fz %%Eb%lpe -2
C@boéylﬂﬁ/l sol ution of trinmet hyl aI umniumin toluene is

TB@QOI@W@%@'BOW (169 nkrRél o?%hdngbPBb aihBg uﬁ‘%?éH h88, in 20 ml of dry

m xt ure tained I's mal dara it rogen
te&?hﬁ@’ﬁf‘\‘@"b raaiftaiiadr Hedprvan inertapimasPhere: Igee sueeRseivalyuadded with

sﬁrﬁnd loSg3 gr Q%allnh%l)t& 3! %bro@%nztyh'afcoﬁ& el €46 G (1 74 mmol) of

soluti on~of . uct obt al ned
trl@he@/lq@snhmﬁ :9031mg 61= 7‘b|rrymPB| Qfeﬁ@thyé xgdisarboxypifi §ethen added

dr%)éﬁ/rse5THé ﬂéétc%n n%éur@h?tﬁe%astﬁrbg %r@d‘ﬁdﬂr@ af '%oﬁhl%ﬁperature and then

| uxed hours wat er are
cqme@tuate@ unﬂwereémagk Pr@ﬁSl{E@)on@deﬁ@Jtl@ZO” iafRusified py phmgatography on

fé&‘iun?rp o‘f“é'\k% V\?':‘el Eﬂﬁﬂ@rvﬁfﬁ' Q'%&’ELF’ rSI‘E)@:E)?ﬁrgeSaﬁ&(ter’tlﬂﬁta%@tate. 0.34 g

hree tines acetate

(%@mm@wf Wétegmt amla}tf}i 2007/ 010138 36
sgp Q::ﬁ@%@ [92 @émgodl \éfggg(e‘n ca bo@am 2’04 Eggﬁgnth); 6.85

(4 RHY 5.8f(s, \/tht)e4 3dadH01 ﬂ1(t 8H).sat ur at ed aqueous sodi um
chloride solution, dried over sodiumsulfate and then
concentrated under reduced pressure. The resulting

136! N1 2dipathyiF1 lé-detzimctazolriy b §rdfuoyoroethg- 1 §8-fluaorophenyl)methyl]-

R R g, o, O, 9 ohL o ot hane
0.7 @n(‘ammol$ @b r5eqraino! 1, Zatjinmtﬂuylbermxmdamle( ahd)10_t ml @if @y toluene are
plg%qﬁm&lgﬁmgﬁg%@?ig{)énﬁ% %X Fﬂ\r é-%gc fllarék ctogFed to 0°C and
equipped with a magnetic stirrer. 0.77 ml (1.54 mmol) of a 2M solution of
trimethylaluminium in toluene is then added slowly to this solution. The reaction mixture
obtained is maintained under a nitrogen atmosphere and stirred while allowing the
temperature to rise gradually to 70°C. At this temperature, a solution of 0.3 g (0.77 mmol)
of product obtained in step 13.4 in 10 ml of dry toluene is added dropwise over 5 minutes.
The reaction mixture is then refluxed for 4 hours. 20 ml of cold water are then added to
the solution cooled to 0°C. After stirring for 90 minutes, the precipitate formed is extracted
three times with ethyl acetate (3x50 ml) and the combined organic phases are
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Melting point: 263 - 265C 'H NVR (DMSO D6), 8 (ppm:

11(s 1 H:; 8.85 (s, 1 H: 875 (s, 1 H: 83 (s, 1

H; 7.9 (m 10 2H; 7.7 (s, 1 H; 7.3 (m 1 H; 6.95
HpcT/FR2006/001767

. 95 2 3.9 3 2.8 3
V@?O&wmi (cofr?;oungb 18) N-gz rre{_?ﬁyl (s

s%%@ﬁé?% )%/%%%h jw%'%or il L{f ' éééb‘l%][éy@& gé/ C‘élﬁ?{o Pc;rﬁ%ﬂh Earbonate

salgtiarh éOpnbefesater angh@P frrafsdtuneied adlery st @dmm@ chigtithey golution, dried

ofEFSHURP R ShERort Somoeirafet M refiiced Fediho? 1 1
The (resulﬂlngjsxpmpaeqw_flgqnbetqmmatogranhy on a column of silica, eluting with a
n%ﬂdgegcgfg&)grgg’rpﬁie@?n%ﬁm%pﬁ?[)gﬁnéﬁﬁgs%gg o@a@f@ég),sereg:l%/s@lized from an

isoprapphdéathanch mideed9/10 13 give 23 @xPedt mmot mfbriaxbected product in
' , gp0|nt 204 - 206 C 20 'H NMR ( DMSO

%”q%’? s VihRO. 2 (s, 1H: 8.8 (s, 1H: 8.7 (s, 1
Mejtinggoit: 463 — 365%; 7 97 (d, 1 H; 7.71 (d, 1 H; 7.6

W Rt bhasg 085 (fBmt 17 {%)2% dfle, T} 8.7 @145 838 Hy 7.0 (m,

2Ny, (717 @&, dHegthinh,- 11-I) 6.95 (m, 3H); 5.95 (s, 2H); 3.9 (s, 3H); 2.8 (s, 3H).
H benzi m dazol -5-yl)-1-[(3-fluorophenyl)nmethyl]-1
H-pyrrol 0[2 3- 25 bl pyridine-2-carboxam de The process
aelt&li ng to the nethod described in

e L
P¥J’§Q Srblpyidine- &@artb@xwmsze (Exanple 5.3) and 0.25 g
Té&ﬁ%egg@fﬁeﬂefméigéﬁo A tofth %éﬁéché( SR W%@pﬁ’%gof Example 13,

stggingtwit Q.§5egx (;_Oi%;mnwl mmmltuﬁ‘lglg;o?negﬁﬁ-ﬂp{@-ﬂuozomnyl ethyl}-1H-
p;?r@lo[z% tﬁgygfogw %"&%pbgasl% %ég%mé@w 4‘?5@& ol4P %ﬁF@C? rg%o%%f 5-amino-2-
mstfwtbeoaoth@z@v 0.399f exrected CFQ)mPCBadr'ﬁ)'IS@a’!I?G ( conpound 6)

MR t 204 — 206 °
ngpgmdlrcr)e t hyl - 1CH-benZ|mdazoI 5-yl)-5-fluoro-1-[(3

1H NMR(@\H%@;DS) rﬁe(ph'y'b]lolncsyﬁHbl&f[@, 3H 8.7 (s, TH); 8.31 (s 1H); 7.97 (d,

1@(3?}‘7{'—1@0%/ géﬁgﬁ%xi pr’oc 1SS |é"9per$§?§ ¢ 2H 1'n )
to the nmethod described in step 2.4 of Exarrple 2

[ ' (0.95 mmol ) of ethyl
%@m#ﬁ%‘%% rophenyl ) net hyl ] - 1H pyrrol o[ 2, 3-
Ng] eydimetihglet /2-beazinaeay blef-gl (1 EtGhiguirepHan@) methgl]-0Hi&olp[2, 3-

b]éyrﬁne-gﬁgrt)g%%r&d? am no- 1, 2- di net hyl benzi m dazol e.

ed conpound is isolated. 5 Melting
Ttpmpmbessﬂé5eFforﬂib'd@ccbfd}dl\_zﬂo(tWB@trm)deSBrlt(qdpn)Exarin@leSBl &karting with

% 3@)3%25%@?! 13} &y?l flug@ph@r%l)me&mi]gﬁ(%yrr@g@% -b]pyridine-2-
carboxylate  (Example and 025 g (1.61 mmol) of 5-amino-1,2-
dimethylbenzimidazole. 0.477 g of expected compound is isolated.

Melting point: 242 — 244°C

'H NMR (DMSO Dg), & (ppm): 2.49 (s, 3H); 3.69 (s, 3H); 5.91 (s, 2H); 6.94 (m, 3H); 7.22
(m, 2H); 7.39 (m, 3H); 7.79 (s, 1H); 8.19 (dxd, 1H); 8.41 (d, 1H); 10.31 (s, 1H).

—

Example 16 (compound 6)
N-(1,2-dimethyl-1 H-benzimidazol-5-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]- 1 H-pyrrolo[2,3-

c]pyridine-2-carboxamide
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Exanpl e 17 (conmpound 5) 10 N-(2-nethyl -
H benzot hi azol -5-yl )-5-fluoro-1
-[(3-fl uorophenyl)nethyl]-1 Hpyrrolof 2, 3-

2- car boxam de The ocess is perfor
‘ﬁ%g%qdﬁggﬁto t he net hod descr'ﬂ)ed in step 2.4 o'ﬁfjr/FRzoos/oonm

TBERsPe s pey et i na nd il FTPRy o Brptst xamele 2
St vith 8 08 Dok st SRk o2 13roRheOMEIRHEH-pyrTolo2, -
&}n%ﬁe-mlr e)égf‘a’(t:eg n(%g%rﬂgl'ez'Z 335 aﬁgi %jbg EJ?HH' ﬁﬁﬁ’él of0 fgégmno-1 2-

i $1's0
dLmeL@sBlﬁenzimlNIaRIe(D\B@Dﬁgxpeete(imgnpourl@lsswated 1 H) 8. 68

3 H: 7.98 (d, 1 7.71 (d 1
’\’fﬁ)ﬁ'”g#%?{‘% %‘ﬁé& 6.99 (m 3H)( 5.9 (H)s 2H) ; 2 % (s,
‘EBIMI\/IRZ[DMS@am)I & (FEBn) ¢.69 GsiriH)75.68HE, 111D Aioes iH): T.4 (m, 5H); 7.01

o I el ey YA R

pyrrol o[ 2, 3-c] pyri di ne-2-car boxam de 18.1

- hw 5 |tro- - phenyl pyridine 25 A mxture of 2 ¢
—@ﬁ%—n“ﬁﬂ'{ ~’chl or 0- 4- net hyl - 5-ni tropyri di ne,
I\l1(2¢tletgyl(1]£-1:b6&othmﬁo) -5o/f)-5-fibroeont H (B Tiwmmophemgl) ethy(]-3 B~gyrrolo[2, 3-

1&?{'&9‘8 %k%g%@ Bt raki s(triphenyl phosphi ne) pal | adi um

mmol ) of potassium car bonate suspended
The pEdtert isopertbenad sedordingXariee methadeddserieed nostefd 2.4 of Example 2,

N T Nl C T T Y
Clvyridime-Rechdroxgats t(EmmMBt 2.320and (Of8% angjr(at1e1d nsmglb uesh 36amino-2-
m%mdﬂ{eﬂgc?th%%@té ?é‘ Qt ;?e%t W'édm ens%ﬂh (H]E“sélﬁ daate, f 'T'héer ed

en concen er reduce pressure.
Metliag gomt:ot®Bat 154CI s purlfl ed by chr omat ogr aphy on a

AU TR0 a0 ¢ Bon I BRI AR B Boa RS v B by e R w71

(et HEr7.38 ¢oh,LBHY; 6.89 19, BH)0b.9(sy2H); 0Wogs) 3H). ar e t hus

i sol ated, and are used without further purification
in the follow ng synthesis. 35 18.2 ethyl

Exarnpleni & (conipomnd Tyl - 4- pyri dyl ) - 2- oxopr opi onate WO

NG 2GR e 5orieRg. AP B e 2

pwtdici2 Bedpyridiret BparbBxamide and 1. 01 g (6.68 mmol ) of
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene in 4.14 m of
diethyl oxalate is stirred at roomtenperature for 4

1ehour:smeﬁcfw 8hittdi2-phbhyiByridinee m xture is diluted wth

ace , . 20 0 r and 2
A heDie S 2d i oaBrehitt sl bras huiiat o dine; 1 @il 11.59 mmol)of
phenyberonid &ci® .83 gafi. 16tr’ﬁmbl)aﬁ@étﬁik%(trlﬂ'thwyma’@pm@palladlum and 4g

rgani c Ses are ccessi vel
RS niall BF Paso e FoPR 1S StoRE TR Ent Bl o cedasipet dioxane is

reﬂﬁblé@f fofl e 2sidudd.i THE miltireds ON& cééléldi Udliuted Wik &0 thi bt ethgHacetate,
and then concentrated under reduced

successively washed twice with 20 ml of water and then with 20 ml of saturated sodium

chloride solution, dried over sodium sulfate, filtered and then concentrated under reduced

pressure. The residue obtained is purified by chromatography on a column of silica

(eluents: heptane/ethyl acetate) and then recrystallized from an isopropanol/isopropyl

ether mixture. 2.19 g of a yellow solid are thus isolated, and are used without further

purification in the following synthesis.

18.2 ethyl 3-(5-nitro-2-phenyl-4-pyridyl)-2-oxopropionate
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pressure. The residue obtained is purified by
chromat ography on a colum of silica (eluents:
hept ane/ et hyl acetate). 1.46 g of the expected product

@sgaiqiﬁ%gsol ated in the 10 $Sorm of a white SoﬂdﬂFRzoos/oonm

_ 5 phenyl 1 Hpyrrofo[ 2,
%ﬁ@g r8t ‘g gtgh()? r%rrn%BX l ate?hyl 3- nltx ro- Hrp%enylpynd3 neg ogtalned in step 18.1,
afd (BOhig (©.62-mpmet)ydf 48|aryazaﬂ>)dy);lo[54)&}upd@cp7-enat|e 4.14 ml of diethyl

t t d 1
oRufaer SFired o ety i oot e i T ol cutes
with [30r rlokef amyl atetate, 220nirdf watertamidraamy dir adetic avidamide 46lutibn obtained
P el AT Bt G Tl A prses v
s@dessicely Washéd twicatvithi2® mlousfomtérr aicetheh avithrgd thof shtofated sodium

%llhﬁ%e\égclelwﬁs dcf hveg‘%gﬁlfg Lﬁféfehyllwre% gfr\](gmgnhc%ﬁcéee & wgger reduced
pasgael Thph@siese arbﬁamedﬂs:eeﬂﬁedeby dmhﬂdgr‘eph;cenvm tdoludth of silica

f. .wat.er n f., sat ur d so
(B BRI sheBl L4 e S L BroR RS 0k ipletpd in the
fcanmobftah/emtecsmmtentrat ed under reduced pressure. The
resi due obtained is purified by chromatography on a
colum of silica (eluents: heptane/ethyl acetate).
1&393e1g|;ylcﬁ plhdm'l -eXpyoblelR, pripgtridite2scaruxglatesol ated in t he

p){%n %f ?fal g %QTIZIO %\lﬁ%oﬁ)'(; l% égh)yﬂ)%ﬁ(éfrﬁgrﬁh?-l_p}fenyl-mpyridyl)-2-oxopr0pionate,

olbiapnyed rnmlsua[p21 832 Candp.71 &y (12-88- marooofyitont owder 72 agnikhird 8f 20 ml of

S S SR G 2808 kel B livnc

reflinegchfpr thaige Howrar Trexreketion raixurs isctbers soaled gnafitkeed thoowgh a plug of

C?n@%# Ijleg{ﬂtra tlé Blgc% ﬂ{aeteg% ?ﬁlrcaéfgx&r\?@; Elncger rgdl]c%d pressure and

rrol
theh @xiracted @hrée hmebwlw@t rel, ofdblnsdlanddta ithe tembh&d drganic Blases are

o8l Nl RLA A A58 Ty I Gl ot 50,y Srten oo
chl@diﬁmxblltpned;rmnt@/eaaoblumrwﬁatpuﬁlta?ecbahdomen lcommitragada.pidyzr reduced

ol 29% Pgbie Shigite 5 ad sk CHRRRENABLop g, gotumn of siia

(eillmtsatr'nedtalna/etﬁyda af:mata) 00.93 gnbii the expacted .prdduichis thus isolated in the

th
fohn o} a S fe Pkt 5. yI) 5- phenyl - 1- [ ( 3-f I uor ophenyl ) net hy
1-1 H 35 pyrrol o[ 2, 3- c]pyr|d| ne 2- car boxam de
1%2 @R)a%?&h%glvﬁégwgrﬁ?%%eny me yI] pyrligo[g(y 883/1r17cf5ne 2-carboxylate

0.32 anf583- mnﬂmfrmflmorbmll mmm 47 gn@.63 m‘lnd)fofdnphenylphosphme

an 55 FpFienied REELa Pl ceirebtubio drastcagsiyiged to a

detIIoh aurrmigme{r’cmr@br argeh, of01 §43.76 n(;ri:o@&f amplls pﬁénwiz/bﬁyrrolo[z 3-
sol uti al um ni
IRl ZhaRpyats PRAEdoPTeBnE e PEatk PofriskAT oG ran. The

matural|sn&rén|§|rrréalfart 20 hedrslatdmr cacondehpgen mﬂe’pserdneé@ pPdsdure and
owi ng t he terrngI tur to ris

thSip RUTRA B EOTIRETTALpil & coLIATPL i Shuerts eplapR/eyp! acetate).

1.0g%2 tHe e>(p1;ct1;a prtRic) arefthi§d iBlkted in the form of a white powder
5-phenyl - 1-[ (3-fl uorophenyl ) methyl ] - 1Hpyrrol o[ 2, 3-c] p
yridi ne-2- carboxylate, obtained in step 18.4, in 10

1808 Q¥-(H2Mirh&thyenebértzirnrdeesl-sof Psvhesy-aY 83-fluorophenyl)methyl]-1H-
pyrrolo[2,3-c]pyridine-2-carboxamide (compound 7)
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5 mnutes:. The reaction mxture is then refl uxed for” 4
hours. 20 m of cold water are then 10 added to the
solution cooled to OC. After stirring for 90 m nutes,

whSos1 H%é on is extracted thyee tines with et %T/FR2006/001767
acetate 3850 m ) and the conbi ned organic phases are

Sozlcfms%é/ g'lrr%czyl)é‘@s%gﬁuw i b. d?rQetﬂ‘}/lerfuznﬁféfaE%i@:ﬁ‘?ﬂ ?W%@Hﬁ/ toluene are

ondt e ution
plaaed, z@hlm flushingawith attredemjoen Q0 s dhigemnepkest flark cooled to 0°C and

e@@ikb’éd Qi 9% | Fﬁgan&‘ée Clrchrd' BBaSYhif 4 Bg ame 12 2M solutlon of

centrated under reduced pressure.
trisasthylalueinivm tin klweng is ten addead sigwly 4o Hhis golutien. Hide r&ﬁ@tlon mixture

obﬁmdfﬁc%ﬂ éd thder 58ﬁ“{§é}n aﬁ?&lpﬁel%n%é 'E%P%ar\%n allowing the

girve e expect produc
tanperataref ¢ niisef graaiubu de 'ﬁb@de‘?\t tmaltemngrapwe,ma solgtion of 042 g

12%) FFTH[}) NB‘fR é@ws% B?é 9. [mopi%ﬁallﬁnétﬁgym?ﬁro%?@ cJpyridine-2-
catpoxy]atq,lopmnem-i)\ step mﬁ{ nin gH)ml of oy tplyenQH; actgiedldrpgwse over
5@9@% 'ﬁugé H(eﬁﬁtq%h'%lxtu%(%'méﬁ refRixé& RIFRNYUL. 2B)ml of cold water are then

a@ﬂegbﬁqzthmdam cczple;d tp 5 Ct Aften siginsnfer ﬁ9 minutes, the solution is extracted
( 0

t%@% rtgl’néé[ 3\9(5 @WP SN gj-(car z&(%nr% traee Cé)énbllngedl organic phases are

SECRABIVRIY WASHED- \&ﬂt 20f Ml o ratrated psauegup esotiugp hyd(ogen7carbonate

SO, 48mi cgq/l/é'fgr 9‘062@%%?‘ S%Fé’t%@Q&béc(easts%d%nﬂbliﬂ%)h’%efsolutlon, dried

stirre er argon at a
O@rmﬁwm%ﬂftatq gnaf eraaﬁmqﬁrptr@tymuaﬁwe wepdpressuge. (6. 17

TH@FESLIUH? soﬁi IEYI‘?cUra?éH ffrd}h %olllﬂq_ﬂ%pmpyﬁe}théid?ﬂq%n re%WsHlliz%g from an

I's continued for hour s resultin
isgpropanaimmihany! mmtwrér @in)dnaivei 50 ¢f the eéP%i% prodqrﬂen the form of
%bi%&ﬁ&@ i s concentrated under reduced pressure and
g reS|due is taken up in 100 m of dichl oronethane.
Meliiag ohRes pdse i s succeSS|ver washed with 20 m
1
ENVEHRAS0 1Y, F OB IOY I8 N G0 B I a7 b B3 798 6
1E0 7t (om,7Hr7.@t(no\ak); §.88i( wrﬂH)s@VT & 8H):cottsnBHAt ed
under reduced pressure and then purified by
chromat ography on a 35 colum of silica (eluents:
_igﬂu&ﬂﬁg@nnnpouadéﬂate) 1.17 g of the expected product
N3T 24 iy} A 86RE ﬂdaz@ﬂﬁy@%‘%m{%‘?&m%ggﬁg&-f| obh&fyl)methyl}-1H-
py2 (0o B,211) 33 BlirdeR- @&Iﬁbfﬁlﬁ@G/ 001767 19.2
5-trifluoronethyl pyrrol o 3, 2-b] pyri di ne-2-carboxylic
acid 0.5 g (1.74 mol) of

- 181 and-amvirid-2-adio-GBtrifluerbmethygysding | pyri di ne, obtained in

155 e 6% S By B 4 WA el aroon
20°C, of 1@f (6crAymdhiolyedf Byémmo{ﬁamﬁlumomemymyﬂdiael and 12%g#6.¢@ mmol) of
sﬂ:)ﬁa ithé e |n64C?§19 8P ?ta ﬁ‘“@% Lilsg%;grgigf.l?%gqer%s@oeu% f'ﬁwg r%gulﬁng yeliow
sdsbemsloratid‘mdrmdt treseti i etsared|. ORredfilipatd is edricextratetl nddr reduced
prggsuurrg a%ctj thlesr%(s:fduér rI]S taﬁgr? lug ‘ljn ?(% r% BP éllcfinlgromethane. The organic phase is
successively washed with 20 ml of aqueous 5% sodium hydroxide solution, 40 ml of
water and 20 ml of saturated aqueous sodium chloride solution, dried over sodium
sulfate, concentrated under reduced pressure and then purified by chromatography on a
column of silica (eluents: heptane/ethyl acetate). 1_.17‘g of the expected product are thus

isolated, and are used without further purification in the following synthesis.
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then concentrated under reduced pressure and the
resulting residue is taken up in 100 mM of ethyl
acetate. The organic phase is successively washed with

vg(ﬁb of aqueous 2N sogj um hydroxi de sol

S@am cl:ggaqueous phases are 2gjon‘oi ned, cool ed t%%%&oowoo”m
agi ' I fal 4 r [ cid and then

1é%t r g)ctﬁ{ I@r@mﬂ?tﬂ%ﬁ%ﬂﬁsﬂgjﬁrﬁﬂlﬁ%?-cgft{éb(wc afﬁ’é;@t ate. These

Odr ga(fi.t4 pirasle of d3-aminordioded;trifiesorodthyipytiding olftaiped in step 19.1,

ogz@g‘ (25 £ thddiy Eﬁ@vié%g,u%g% 5'2“9%@8!2‘&H%u%?d’rbiic‘?ao[z.z.z]octane

sodiums ate an oncen ted
anediiced of pirg limetbylf@n@mide afe plasdddn d seapd dubredindemedrgon. The

Sbl?tlé’i’? Ed%é@fég%“FO{ ﬁq‘%\tmg‘ﬁ?u@ rbﬁb%ﬁryﬂbp)@ﬁb@flé@@%%@gfb@e is then
ap@ed dnd tres @ibe ds blosgq and eefiixed fqriBhours mtdBY°WfThe cooled solution is
tl’%%%%ﬁ%it%ttgcguﬁcgr%ﬂdcgd %Fésgurlesan%qﬂl@ fjeshf?ne rés%détils ?&eﬂfup in 100 mi

obethyl ddetade othet drghnipyhese ] Biceeds|velyr wakhed -vAthctaideobG/mil of aqueous
2§§o‘é| un‘l)m/c?rls)ﬁrgg fs}afanér'i Sthe &%ﬁ deBus’Lgh%Qes‘JJre %BP]%[h%g cgeed to 0°C,

|on uxed for urs t hen coo
agdlfledrwemdﬂ'@neqﬂ hydrdehlorie doid exhdgher exiractedrivih retirnes Bagnl of ethyl

aE&éfedH"ﬁ éeso g@gﬁﬁﬁoﬁrﬁmﬁ%%ﬁsﬂg? with Y QF BMBHNRRK aqueous

SsSlve saturated
SQQ]UI@(QU@"@@@DUHW teyigd @gemswambewmtesasd)mmoongemwted ungfer reduced

P’é@ &e, @”2‘% % g;rod?fct RALL l%&dsﬁ’cﬁ#e?e an@%%%m@?l&fnhgﬁlon in the

ut’i on, over so |un’1
fqﬂgwmerﬁemt ed under reduced pressure. 0.19 g of
product is obtained, and is used w thout further
gurlflcatlonlnthe 25 follow ng step. 19.4 ethyl
3( 3ethyivirifbeiemethylimyrmolol3, R-binyvddipe1dytarboxylate

1%‘17 r(% ?E%}@woﬁ_} By Pﬁééﬁ?ra%d‘:@ﬁlﬂ?l)éyé@& §s TRIRASR Yt 6Q0tidH of 0.2 g

(0587t mmq )u@fr%tﬁﬂuwm@myi @yroqla&_ﬂ kipyined?-garbpxylic acid, obtained in step
16€.3r F‘\g)fg éﬁ‘lo  otARAG PEE sbittich ‘?spréﬂgéé)’d écg ﬁgur'i‘,1 aff ti¥hYcooled and

tet uran, mal ntal ned under argon, are
capentsaier watgr reddeat wressired Thelresealtingrigsjduefis then taken up in 50 ml of

dlgﬁlg}dﬂtyﬁé% ﬁésﬂ@@@gcc s@e% g/&h 12?) mf) a‘ﬂ%rﬁted aqueous sodium

riphen osphi ne an
hyfiregery tarbanaielisolutibox4Q et of Whkes ar@iaZQ mmf isafraiee agueous sodium

ctﬁ& dcfer %glu élq)ecp QUES s@&nu%?l gulfaﬁég lﬁsr{bf nﬂwgen:: gglﬁ%ﬁggﬁge gnder reduced

sure
prpawrm @d 9tg/ of Omdomalso@ﬁapb@/, a & wseduwithoof fgther arification in the
; . heptane/ethyl acetate). 0.21 g of the 35
fog&blggg{ee} product is thus isolated in the formof a
yeI I ow oi |l . WD 2007/010138 41 PCT/ FR2006/ 001767 19.5

tﬁyldl' @Effdaﬁbg'lz 5énf uorofmetr(w%l%y otch Fbig)fi{i@e-zcarboxylate

Té | EU(BC(ILHICDG ngf )Oﬁtgw(IO]??l ml) of ethyl 5-trifluoromethylpyrrolo[3,2-b]pyridine-2-

cagb%[?ré) | ctoc{ség Béz%,mjg% 1%) C? in %ZB%I &Xoa})r/nt&?ah%%?prgﬁl nr%amf"a?med at 0°C

urﬁieamgnm aresudcessivielyl dueled i0m Jdakzdl 6 ramd)l)ﬁnf gifluofobanyyl alcohol 0.3g

uene ar Iaced whil e f |ng ogen

e 4 h%gx'ﬁ%swrnsskar@ﬁo‘kﬁ o8 ShibeHion' B dietny

azeqlmammeylaw tThea rezagioat mixtwei isr etirredd fcéi’l 201 hérs 5& 20%T )and then
o a[%MsoI tion  of . . . -

ncen rated ~ under reduced pressure. The resulting residue is purified by

chromatography on a column of silica (eluents: heptane/ethyl acetate). 0.21 g of the

expected product is thus isolated in the form of a yellow oil.
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trimethylalumniumin toluene is then added slowy to
this solution. The reaction m xture obtained is
mai nt ai ned under a nitrogen atnmosphere and stirred,

Whhd@ /@bl ng the tenperat e Lo rise gradual por/ER2006/001767
70C. At this tenperature, a solution of 0.2 g (0.55 ’

| §l
1Sy [ B RfeL 1Bge e RESREP et guer o
obt aﬂwapn@yl)meﬁw&ﬂ Hrpyreplo[3.2-Hlpyridinec?- C@WXQ@UQWQ%JM 24)
odeed (66 ﬁ%f g"ﬁmé 18. i‘rﬁe?ﬁylbe}%ﬁn mﬁ@é 'aF?{!1 3 sk HF)ﬁtoluene are

Is t n re uxe OUI‘S wat er "are

paned weltetbshingt wigh QtB'IOQED oif a 486 cthres-ckediflegdy cooled to 0°C and
eﬁ%’?ﬁéd NGitd 0% %gﬂﬁétwtﬁﬁer t 69415%Iugb @g m&%tﬁa“at 841 solution of

e tines wth eth acetate
trm’rbylaiemlrwrgam miumlgéberaa@d@usj@wstp\ﬂ@s ywolutiam elhewiepption mixture

lsorfnaﬁlgat ﬁoahﬁgemrgtg gﬁﬁ’%{%e ggﬁéé‘ﬁh@ﬁéd LRI SHrESS @ngbataﬁowmg the

ut i on of 15 sat urat
teamﬁé@tu@ togise@adualinia 4 Cs At this iempematureda soletions .2 @ (0.55 mmol)

of EHiyAk € ?3"’?1[]&059!-?%14) §9rﬂesaahre% gsﬁ ] .Hﬁ@cb JEHrS&Wt@ obtained

The resultin Is trit

in stepri®edin e1t0h@i of th%nedﬁtaﬂded@@%% Q’Vern@ f@ﬂUteﬁhEhe reaction
m%?f@r%% %nprreﬂgké%tfgl' Hg thlaﬁrs‘c 96 'ﬁ‘\chzf c@ld%t(@r Y@l th@l‘f")a@&’é@ﬁf the solution

[tin ol nt

cqqygﬁ-rjo (9 “£0 ABteq sfirring fq; QOgmBut(eg, thg spjptioryisgexiraefed threg times with ethyl
aZetZt@ QQSO Hﬂl)@nd tﬁe éémﬁfﬁed oilgéfho pf?aség a(é"},u(c%@swe?y ?&ésl’(e@ with 20 ml

of( %atur@tqad aqueab$ é@dlmmdwr@ge@ecfa@b@nate Q@W%{t éOtrnleofdmiﬂﬁ %raﬂ 20 ml of
sﬁhralt@& Lé’qﬁéo@sn%oﬁﬂﬁl rz!%ﬂdsa&olempeaﬁéoe%v&f sad.un%nﬁéteosnd then

onmpounds general formula (1) according t
C¢Wéﬁ@tpéﬁndﬁd§¢%¢eﬂ Are$sWse-r at es 25 conpounds of general

Tﬁ@FéEthﬁ? Gbild Isﬁrlwf‘ét&ﬁ‘ frbﬁﬁe bBihd %bFIF&}SgI' &hélao el stsr dr@némg? mg of

opt i ona substituted pyrrolo c] pyridine.

the expaled piacet b &plerm @8 a hlegeliew #OWHBR nul a (1) in

Mélhg Bolnbe4pyr slepyri di ne nucleus is an opt| onal |y
subSti t ut ed E yrrol o[ 2, 3- b] Krldlne Tabl e

'H NMRS (8@ Ds cﬁwﬁogmm@ Bfs, gu - 3(d, AENO h(s nw {77 5nkeh, &H); 7.61 (s,
1'I*)Ebst. U?L*Zp%%i %F@f 2V§H3§ﬁpyr 5 (s ajb?%zﬁéysH 2.48 (s, 3H).

|IIustrates conpounds of general 30 formula (1) in

éllﬂ t he EZ”OlO r|d| ne nucleus i s an OEtlonaI
51 iandt%peipy rilustratesths_chemisal suctres | andthe HBYsicaljpagperties of a

numbdref cﬁmpoundscdfgﬁﬁergl foafulbhie aﬁ@irﬂmgm ﬂ'@'llﬁ\t@‘ﬁtl@ﬁ TR 1 illustrates

BTRTNGE o eppecEivacis Thhpuinn e PrPeReRine R an orionly

sumemmwyrnd(a[z 3-dimpideeeblsle 2 itustatasncbnpounyisl obgéneavali fdemula (1

r
ek B APAEDSREL 8ol A AL 050 ek Syt Loigho. avie
3 Hpstratgs EeppowIasof Beneral fsimalal (I)Hn which the pyrrolopyridine nucleus is an
optionally substituted pyrrolo[3,2-c]pyridine. Table 4 illustrates compounds of general

formula () in which the pyrrolopyridine nucleus is an optionally substituted pyrrolo[3,2-
blpyridine.

In these tables:

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

- in the “salt” 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;

- Ph represents a phenyl group.



NW XNNO z5CH)n (1) ZZ Z773Z2 5N Xn
71, 72, 73, 74, Z5 WSalt MP. ( C 1H1H F H
H H 1-nethylindol-5-yl - 213 214.5 2 5-F 1 H, F, H,

s hyl benzi m dazol -5-yl - 279 281 3 5-
‘@2@7;%% 1, 2- di et hyl benzi Az 5oyl - 240 FOTERR006/001767
4 H1 H F H H H1 2-dineth I'benzi mdazol-5- | HC
9 (2:1) yy 305 5-F1H F, H H H
2- met hyl benzot hi azol -5-yl -1dlé4 195 6 5-F 1 H F, H,
H, H 1, 2-di nethyl benzi m dazol -5-yl - 245 247 7 5-Ph
1 H F H H HZ1, 2-dinethyl benzi m dazol -5-yl - 288
90 WD 2007/010138 43 PCT/ FR2006)'b01767 Table 2 HNW

2
XNNO Z5 CHZ)n(I)WNZ-W
X
Nz
N 0
N\

CH,)n (1

Z;
Z,
Z
3 Z,

No. X n 24, Z,, Z3y Zy, Z5 w Salt ?:g.
1 | H | 1| HFHHH 1-methylindol-5-yl - |5
,F,H, H, y | 214.5

5 5F | 1 H,F,H,H,H 1-methylbenzimidazol-5-yl - 227891-
3 5.Cl | 1 H,F,H,H,H 1,2-dimethylbenzimidazol-5-yl - 224402-
: e HCI | 309 -

4 H 1 H,F,H, H,H 1,2-dimethylbenzimidazol-5-yl (2:1) 310
5 5F | 1 H,F,H, H,H 2-methylbenzothiazol-5-yl - 119;5_
6 5.F | 1 H,F,H,H,H 1,2-dimethylbenzimidazol-5-yl - 2;57-
7 |5-Ph| 1 H,F,H H,H 1,2-dimethylbenzimidazol-5-yl - 228980-




2 No. X n z1, 72, Z3, Z4, Z5 WSalt .P 8 HI H F,
H H HI1l-nmethylindol-5-yl - 191 191.5 9 H1 H F, H

H H 1-neth | benzi m dazol -5-Yl HCl 171 Y 3:2 177 10 H
F H, H 2-oxo0-1, 2, 3, 4; tetrahydrqu|no
WMO ogfs "R H F H_ H H quinol - HEC e 001767
(1 262 12 H1 H H H H H1- nethyllndol 5-yl -
181 182 13 H2 H H H HTable2met hylindol -5-yi -
196- 199 14 H1 H F, H H H 2-neth
| benzot hi azol - 5- i HCI 211 (3:2) Yy 212 15 5-F 1 H, F,
H H H 1-methyl benzi m dazol - 5-yl\- 6 - 268 16
5-CF3 1 H, F, H H, ehzi m dazol -5-yl -

263 f 1 265 17 5- H
1- net hyl i ndol - 5-yl - CF3 I H F, H H H
met hyl benzot hi azol - 5-'yi Q4 - 206 19 H1 H F, H

(BHydn - 242 244(1) 20 5-F 1

2-
H H 1, 2-di net hyl benzi m dgzol
H BenZi mi dazol -5-yl - 226 228

, H H H 1, 2-dinethyl

, F
2 HO H H H H mat hyl benzi m dazol -5-yl -
286 288 5 WD 2007/ 0%01% %I'/ FR2006/ 001767 Tabl e
3 H !
Z
3
Zz
No. X n | 24,22, 23,24 Zs w Salt r(‘:C‘:))
i 191 -
8 H 1 H F,HHH 1-methylindol-5-yl - 1915
9 H 1 H F,HHH 1-methylbenzimidazol-5-yl g% 117717-
2-ox0-1,2,3 4-tetrahydroquinol- ) 280 -
10 H 1 H,F,H,HH 7-yl 282
11 H | 1] HFHHH quinol-7-yl (:lﬁl) 226602-
12 | H [ 1| HHHHH 1-methylindol-5-yl - 118812'
13| H | 2| HHHHH 1-methylindol-5-y! - 11959'
. HCI 211 -
14 H 1 H,F,H HH 2-methylbenzothiazol-5-y! (3:2) 212
15 5-F 1 H, F,HHH 1-methylbenzimidazol-5-yl - 226668-
16 | 5-CF;3 | 1 H,F,HHH 1,2-dimethylbenzimidazol-5-yl - 226635_
17 | 5-CF3 | 1 H F,HHH 1-methylindol-5-yl - 2223?1_
18 | 5-CF; | 1 H,F,H HH 2-methylbenzothiazol-5-yl - 220;6-
19 H 1 H,F,H,H,H 1,2-dimethylbenzimidazol-5-yl - 2;34-
20 5-F 1 H F,HHH 1,2-dimethylbenzimidazol-5-yl - 222268_
21 H 0 H,H,H HH 1,2-dimethylbenzimidazol-5-yl - 228868—




NNW XNOZ5 CH)n (1) Z4\ / 21 23Z2 No. Xn

Z1, 72, 73, Z4, Z5 WSalt M 22 H1 H F, H H H

1, 2-di et hyl benzi m dazol -5-yl - 263 264 5 Table 4 H

v&%%d‘)&m&i\é 0 Z5 CH)n (1) Z 4‘ Z1 Z3 Z 2 No. @{4%&%?06/001767

Z3, Z4, Z5 WSalt M P. C) 23 H1 H F,

1- et hyI benzi m dazol -5-yl -_277 281 24 5- CF3 1 H F,
H H H 1,2-di nethyl benzinm §89835-y| - 249 251 25 H
1 H F, H H H2-nethyl benzot hi azol -5-yl - 263 - 265

26 H1 H F, H H H1, 2-di rrethyl|.penzirridazol-5-yl

245 - 247 10 The conpounds of the,invention were
h macol ogi cal .

CH,)n ()

No. | X | n|242,2;242Zs w Salt Ip’(?)
22 | H { 1| HFHHH 1,2-dimethylbenzimidazol-5-y! - 226634'
5
Table 4
(0
No.| X | n|Zi2Zs2Zs2ZsZs w Salt '(“é’)
23 H 1 H,F,H, H,H 1-methylbenzimidazol-5-yl - 227871-
24 | 5-CF3 | 1 H,F,H H H 1,2-dimethylbenzimidazol-5-yl - 224591-
25 H 1 H F,HHH 2-methylbenzothiazol-5-yl - 226635-
26 H 1 H,F,H,HH 1,2-dimethylbenzimidazol-5-yl - 224 457-
10

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

tests that demonstrated their value as substances with therapeutic activities.
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tests that dermonstrated their val ue as substances with
therapeutic activities. WO 2007/010138 45
PCT/ FR2006/ 001767 Test of inhibition of the current

W(P‘%H&ﬁ& y4d h capsaicin on rat - Primary cubdHER2006/001767
(0]

rat dorsal root ganglion ( ) cells: The neurons
of the DRG naturally express the TRPVL receptor. 5 The
primary cultures of newborn rat DRGs are prepared
using l-day-old rats. Briefly, after dissection, the
gatreflinhibitionmefdhe eynrent induced withl capsaigimon sat@RE$Hci at ed by
chani cal rjturatign. The S _are resuspended in
- Biaage it alint catrd o Yrodiin DB ng 05 T oot a
Toalnbuses lcbfﬂheZ'_g?(Iﬂ\o{la’tﬁﬁ}aIlr}r/1 e’a’(p:c‘é&ls the TRRAYV 3 mc|$bﬁﬁ.d pg/ m
ent am ci n_an 0n and t hen deposit 0 .
B R BTeey b8 o2 PelBai it IR ke PrrPstot U506 oo 80 sa- Brief,
aftér dieé.ecti&\ﬂ, Wéiglj’elfmgwr& arhetrynglnmeobrimtsh@wenh issdeiaterl by mechanical
i shes.._The cells are ingubat t,37Cin a . o o
R T Tl Ao Fasdp e g 5 a6 iR masiym cprtaining 10%
fydt @alf meTu?h,[zsammensz v @Ut@‘?ﬁhe, G0 aﬁm;lbeﬁ&arhomrmd 5c|) ng/mi of
er cultyring, to prevent t r ol - Nelr opa .
NG oo i s es bF g SFcratect it el (2B i ber sice),
whithndrertseri placédén Catrihy ¢R-aveh didhedi The akliare/intdbaled at 37°C in a
of . .culturing. 15 -. El rophysibogy: .~ The uring .
R A P EonE g e LR s A vt B erebiMsice (1 um
ispaideied rdst howns after quitardrey] to prevehitethe lgedvith rafmoif-naoronalvesils €The slides
m.croscope (O us I MI2) equi pped wi,th Hoff nman ti
ARl Gt Erte el -B o} Bereltsi e ettt gt 7% ays of
cuagingf i cati on of 400X. The chanbers are continuously
avity-influxed (2.5 m/mn) using a solution
'glreﬂr?ﬁ’%ﬁ'togorgym accepting 8 inlets and whose sol e
TbelMezburirgpasanstidars vatdme 8p0 | y)edonydireing theuta! frapanation are placed on

o800 o RS RSB MR Wil b ¥lfnan e
(Nadutdtion| @opirdst,c Meirqg Yerk)eandis ethservee dioa osagnitetion gbfad80X. The
R i ST S AT, B, SRR S, s
a(chtihga!Sgili'lletd:’@ﬂtﬁ)Q@)oseTs’fgm g;ll)m‘tabd:nsismge%fts pbWetI:bmaeaube (aperture

t t set t - are,rec eg w a “ »
SOk o PR bR (P PRI 12 T CleAEe” S er g fyhole ool
cﬁi?brfaﬁomicﬁ)the Cpalttm@?érﬂpl té?wnmd_?(}/vasl rulsiadl.ngtﬁéldbloRisliliaa‘q%glass pipettes

t war SLIrunen curyren 0 a . .
SGHEPIE -1 M bl Tioht ¢ B @l bl edNisobl 5B piezostectric
m(@@ﬁm(jbmatof «?mmgh m}éPg@_(l_)ﬁy.OT r%lcﬂfﬂ')iltl @Dﬂeﬂf@ C(tﬂegfb(dgarm;/lpbtbﬁtial set at
ar rrve o . e | cat|.0on a n .

a0t e Wi arhAvaecbA ol Al Beof dctatdg Foster ciy,
Calfdrnal), céithectéd tBMA RO r@iHirgy tHeROPElainip8 Ndoktwatly (AUn. Inktrument). The

d inim the desensitjzation of t )
I ploby 2r® O A REPeT AT U eoHe sidiized (eataliogreavency 15

tot280HA) Ripkliaeglited éh 1Bk haRPeMietdfthd BC. observed. After a
control  per. oggcgst abilization of the capsalci

A . K n
TheapRligation¢f eV nMapsaisin soliiep ffviges QPéh%B%iq eqlls{veltage set at
76t m¥) @GhVeRefy estitniaAtiddht ( G0 BERRP S 3hinPMze fthel @e8dshizafion of the

n

receptors, a minimum interval of one minute between two applications of capsaicin is

observed. After a control period (stabilization of the capsaicin response alone), the test
compounds are applied alone at a given concentration (concentration of 10 nM or 1 nM)
for a time of 4 to 5 minutes, during which several capsaicin + compound tests are
performed (to obtain the maximum inhibition). The results are expressed as a percentage

of inhibition of the control capsaicin response.
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for atinme of 4 to 5 mnutes, during which several
capsaicin + conpound tests are 35 perforned (to obtain
the maxi muminhibition). The results are expressed as

e of inhibition ofcthe control capsgigi
%g%@QK% 2007/ 010138 46 PCT/ FR2006/ 001767 5%’121#32006/001767

THE BERNRAES of poloioh Ur i Partuici e sGHE560 Al SRPBABEn 20% and
180Youthgsmest actiee compeinids of thesingentian testad @hconaentsationsfof 0.1 to

1@ f rﬂl\gt She %nﬁﬁ%unggeofctﬂgpiﬂ%}q%{\ogret {P'n%si SHER é W @Fﬁﬁh@%gnists of

ctive 1nm vifro antagoni sts of receptors o
reogpters 6f TRBY1 tybenouse corneal irritation The irritant
nature of capsaicin is readily assessed on the cornea
since this organ is one of the organs nost densely
innervated with C fibres. In this context, from
rneakifiidatioment s, the application of a very

Testaf imeu
mal. mount of capsaicin.(2 pl at a.,concentration 10 .
TR itsol R o RS0 S AsRineen oF AGSCTroR AR (s Proan i one
of edsrghns anaxe Idefsdly mneEpested With SC dibasst Ypititialcontext, from preliminary
ural traits soci at e vvithi{eritatig\l\{i

behavi o, Whi ch .
e’é‘?eé'”éeé‘g%r ti%,apRICBIQN STANUHY SMalAmPunt RLCIRSAICE\ <y 2 peFoncentration
oho6@diM)bloi thiei nigfaek dfhleee?c&r?ear oblanngnimél tgbés it@Sif béﬂrt]ad number of

eyve W.th the. | i Latera ont. paw, r ing o e
S‘Fge@éy Riga He%%’f%rﬁﬁr&”f? afs%%é‘ite‘i‘éli”é{r Etﬁf/'v% "‘g"l’ctg‘t?{ sy to'Fcord. Among
thieps, thatfeliawing Bee Aotetit biiriking &fi thd ayawubbing afithatinstitledbye with the
. thi,s havi our. does t .exceed t 2. mnutes,.of 1 o
st EeD B R ol B, e A ot o R sE2eRlind f the ipsiateral
fege twithi thy hirldt pava Shecdurationnafitieis \behavdibaioes siotrakceediiee 2 minutes of
o%%ﬁ?ag%éza%g@werﬁeg?@l %ﬂgtﬁer% gﬁgm%ggtgs{?gﬁm?léa%g{/ig/hﬁggsggc? l|{s| renséreover also
norafdl.efHengoudd ismay résuszoincd coraer witte radaconadkleat aridhdoes not develop

duration,of . acti of capsai.cin at these doses i .
il 084 TAhS bigr i b 3Rl HARR ot SRluchBiRGaBPRcDal By curation o
acfioe gbcapeziqgin at tbésd dases ¢y iees thah 2axipetesnents is to

det erm whet h t he conpounds of the invention can
SF’HFWaG/e%@ﬁe{TWghO&@[?% oural response induced with a

Ty prdntipeoiihe safies obgeerimients id kedateysiagé eihsthies thensdmpmluhgls of the
dilluted to .25 mM.in O and diluted, for its final
infioh er Qufindi 9 bRNGHAE réRpolitd diuigBd by L oNED amount of
capspert Thefoapsaicinng ll‘rﬁxiallytduhdﬁedSo ZS?fﬂM in DM86r adhédituged, for its final
conditions, .the solvent has no.effect. 25 1n practice,
ol T3 51055 P Bataicliey S aivegatiah iRl gfiSies, that,
urd%k&wsémﬁmiﬁ@@t ﬂ‘?rﬁol\tehﬂgas o effddfat depends on thle
pharmacoki netic data, t ani receives, an ocul a o
IR B 1Rt biseu S35 BmipSia il B s el Bl Btpent time:
thet @gnes oasthe Wéﬁﬁé@din@ﬁ@m&a, EPKelr ?mm_aare%ema@ dh@cular instillation of
the I nsti at 1 on

observation foll own t he nunber of )
2 P iea Bhe Al campicb dyion, wrepaispess ioAtec Aeove. Bufihg & 2-minute
obseRiatien ellawinkthe insBRatioh Sthe eaibdeds tims fHeringillgd €98 is rubbed with
ani r[al, $he ercentage of protection is calcul ated as
the ipsjlatgeal 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).
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P= 100 - ((number of scratching actions observed/ nean
nunber of scratching actions for the group treated
with the solvent) x 100) This percentage of protection

Wéz%ﬁéﬁ‘)@?@ for each group of .)anl mals (n = nu @%6/001767
e

animals tested with the conpound of the inventio

T%ngeéct ! g o‘?é d?ég{r/og B?%Q?{]Q%? dmlogglefop Q'%Et %Eﬁz;e L?Jm\})ounds of

n ev uate 'S D nost
th@)wmtm:sumd attdeses ofveiet 1lomg/kgdpadl, ate tmswe@w 20%andd 00% (see the
re between 20% and 100% (see the exanple
eEEE/n R, 16?9@65?5 Tabl e 5 Conmpound No. %P (t) at 1 ng/kg
(po) - (n =10) 15 50% (1h) The results of these
tests show that the nmost actjgsconpounds of the
i nvention block the effects mguced by stimulation of
the TRPV1 receptors 10 The conpounds of the invention

vy tHus ttre—preparal ooty e S
especi al | \L/&?'ﬂé3 %deNgr epar at i on )T“jaJl l‘r?e%ﬂc@ﬁ{ewﬁ%r?n 10)
pr eventing or ﬂﬁeatl ng pat hoI gies in wh0%h (fhe TRPVL

oy
receptors—are—invotved—i5—TFhtus—according—to—anothet

of its aspects, a subject of the invention is
The desuiiswftiseseHasts sbowpghatstbe anasb @ptivencbrafounds ofi kree ihléntion block

tt%r?fﬁec&hﬁl Ve?eb‘s}tsltlﬁﬂ ltXn %Fﬁgﬁlﬁgv@ré?étgrs or

erna ate or sol va of the said
compound. These nedlcanents find their therapeutic use

Tﬁ§ %Sﬁl'gagrl;é’s éfrlhe h‘ﬁ/eﬂf o%vﬁ‘b%% tr‘?& @@gééjé for%rge Prreggtagi?@toé aﬁ‘lfeﬁjicaments,

roni ¢ pain, neu
e€mecaﬁmﬁ0rrfeba1re@arathm efb@madjcanmalfml preventlng or treating pathologies in

whith&fd *rﬁﬁv‘i%caeﬁolfog% Ir8|fe: ihafieey, Pl n, or pain induced by an

anti cancer or eni c treat nent) (osteo)arthritic

pain, rheumatic pain, fibronyalgia, back pain,

TR SEEal0R 3ol Bt 1 Al DS B e HERHA S Sredcomens o
C@ﬁpr‘lses@ctcommem Pokrmukr (Bt icr aephmcautiqaﬂbscaﬂcaptable salt, or

alRFh&ively" FIRRE e%?é}é&% cg‘ftﬁ&%ﬁ;& BbmpBOgH LT peri pheral),

spl naI col'umm raurm i Schaem a (of the
spinal columm and/or the brain), neurodegeneration,

Tﬁ\%s% erdp:a;-ﬂeﬁt hrtléa k( eQ’ ir (tﬂéreéglﬁ Bé@aﬁ!ﬁ 88!‘ “'EH“ rtlrgés‘ &enﬁén and/or

and stro
treatnent pt)mamayndbenﬂmméltfoor mrceuqopepammo:patmf pain (trauma-related,

/
e RSt oclh LI LA, B0 9o B0 vy amicncer o
mhrb%mitertreatm@ﬁ c(abteb)qnmrmcefdaarxi rheumatic qain, i fitsdrapalgiat pack pain,
cén%rg%@élt%g glﬁ fa%ragﬁ%ra@ac%gé% c'h?? lég:%queaj dyelgngql ‘ng burns, sunburn,
aiype bisen si urnselct pites) cbgsehenpetip aenrald) 2Q6GUIAYLPAIBStrdBped nerves
(cgﬁgl %ﬁ%%?%/eg 1e7rglz spinal 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, urinary

incontinence, cystitis, nephritic colic, pelvic hypersensitivity and pelvic pain.
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The conpounds of the invention may be used to prepare
a nedi canent for preventing and/or treating
gynaecol ogi cal disorders, for instance vulvodynia and

WOhhoAGHe% ated  with sal pingjdis or with PCT/ER2006/001767

dysnenorrhoea. 5 These products may al so be used

ThB&oRfeRAGSa bt (AR, |menﬂoﬁ’?r¢% t%oﬁreﬁér@\’aemeﬁﬂgmem Bfeventing
i na sorders such

treati ngm%ast r oi nt est
apg/or trieabrg prrapsalogicek dla&rdér%é@rd@stancgwmmrao@rp@m associated

wiHARARi G SyshiRGTAqAal dyspepsia, colitis, |BS,
Crohn's 5lsease pancreatitis, oesophagitis and
biliary CO|IC 10 The conpounds of the invention may

TRESO R%UE% Qfsoﬂfeeﬁ’é’erdlafo Bfeﬁgra'ﬁgrq ?%Wﬁ@&iférﬁﬁnt for preventing

trea Befes ucts
apd/es éfﬁﬁtlngw\géﬁfmlmnstrmy dﬁ@rQ%@fsubh ias gaﬁéFOpeswéﬂngeaj rreflux disorder,

ST ek BT BRI B0 5 SHED By e

pamﬁreaﬁﬁa@whe@%amm&aww&e products may al so be
used for preventing and/or treating psoriasis,

Er uritus, dermal, ocular or mucous irritation, herpes
The gompAENdsTRfdhe invepiiondeap isothe Useddat preparaion af e andsticament for

tregfR difletdd’e preparation of a nmedicament 20 for
treating depression. According to another of its
aspects, the present invention relates to

Sm%ﬂm@%rb&ﬁﬁs opﬁlwééédt %nﬁmag%e%eﬁl‘?ﬁm%olﬂégﬁnhon and/or

according to the invention as act rinci
tregtEeRhic et i teéP'f%tQWpoéﬁl'QOF‘iﬁﬁ% cBifhai As anaSéhfﬂé,ct iopeghiage COPD,

br%ﬁcﬁécoh@tﬁéﬁorpé‘ﬁd rRERAIERS 2R Qrﬂ‘\erég g%tfcl&emap/ also be used for

i nvention, or phar maceut | c 'y accept e sa
Pwy@?tmg@rworéﬁﬂav%a psQsfasist prairitsi deramasulas or Bwgowes srda@nn herpes
ah€E@sia. one pharmaceutical |l y acceptabl e excipient. The

sai d excipients are chosen, according to the

phar maceutical formand the desired node of
Tl@éj%rﬂbﬁirfdgtdf% inlértidh g, é'l§é‘% u@écﬁ kR IRE brop PR of 9 medicament

those skilled in the art. e pha ceut cal

fog ﬁ?ﬁé‘@qupfﬁ%'oﬁf the pr esent |nvent| on for oral,
subl i ngual, subcutaneous, intranuscular, |ntravenous

topi cal, | ocal i ntrat racheal i nt ranasal
AQQO%%é@ RRother of dtst aspesthnithe sresent dnventiore releteisvie pharmaceutical

chﬁddéﬁi‘oHé ecoﬂﬁngﬂg”é‘lc%ﬁ@bhn ké‘%&?rdmgrtot he m%’r?t%n%? a%ﬁ‘vé principle.

sol vate or reO e adm ni stere
Thmptpr@dﬁamugcal@prr@ns@@ws @ﬂfﬁ@ln@@ effentiivet dose ofiat Iheast one compound

ac%B'ﬁ‘{H%tro%Q We >4 'aC&Harrﬁé&ltﬂbﬁma%c?ﬁt?wg%glt @rg enaj sblvate of

pr op axi s or reat ne SOF ers

thelisaid posworathtandradad atirast onagharoezedicaly3acceptable excnplent
PCT/ FR2006/ 001767 The appropriate unit fornms of
admi nistration include oral fornms such as tablets,
Theosgaid @KciphatSdargedhosarpwcelsijngomm:te reharrgaceutita SJommandrtbe desired

mc?cﬂal S ﬁt%tlo%uﬁ&ﬁ rt]ﬁé )%%I'&%ﬁtg Qﬁg\km 1o lﬂﬁgecgllllled in the art.

intratrac raoc fanasa
adm ni stration forns, forrrs for

In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active principle 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.
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adm ni stration by inhalation, topical, transdernal,
subcut aneous, intranmuscular or 5 intravenous
adm nistration forns, rectal adm nistrati on forns and

WEBbGNB13d0r topical applicgion, the ConpounPé’F/FRZOO6/OOI767
accordlng to the invention may be used in creans

nglraﬁgpg%&lg%?ngﬁﬁfo%\sloqtddﬂﬁ@strﬁ%n%ugé o@fm sucﬂ één %Iets soft or

stration ound "accor
hagd gel eapsutss, ipawtats! @rarfwﬂamn@;oraiosqimtme curhsusfpehstlma regblingual,
o] np c : he, ik 1on.50 0
oGER A B TIN5 S, Mol SbEER" ) forms o
admmnstsaham chby lishaatigp, 1*&plr¢ﬁﬂr trapsreopgl, netteytapeblis)| odramuscular  or

irgrraéén Ose%d\zﬁigfgg?{idgﬂ}&h %‘iaq agz‘rrgnlg@ t-gﬂefo?‘rﬁé ]{\Hq}nélafn%r Bor topical

Tracivon
aDpllwﬁort dh8Conpoohds accordleg doitheiiplentipre maygbefusbd dy creams, gels,

éﬁl cfh%rd' ng to the galenical form 20 There may
e par?lc cases in which higher or |ower dosages
are appropriate: such dosages do not depart fromthe

f I ny i c e
.Bg?\géﬂfiogegxgm?#érbdggggfg% hdg‘t gcﬂﬁqusﬁgtlgn oF I% e&fib'&lnd a%cordlng to the
inyanticenio tabetderremay ceiptise trhéolummgnorm@ntﬂ ng to the

@c%@ . he wei ght and t ponse of

CBE%%U'%a pa | %ﬁ@%@ﬁ&%rdl ng to anot helrrb%q'%?

Maspidait s, the present invention also rel at228. 7i5cmgi

S\E}ﬁbh\h&ogc‘%?amélfogé‘“ ng the pathol ogi es indig g?qngd above,
a

ses the administration to a pé of an
C@ﬂ’fﬁ@ltchve dose of a conpound accordi ng t d5ttheg

H maceutically accept alt, or
k&%ﬁg& oY me ol oo et oo S000 016120580

MPQIWW@W@@NG? CLAIMS 1. Conpound c@&@egpondi ng
to formula () aH s NW XNG6 M (0 Zs CH)n (1)

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

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

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

the mode of administration, the weight and the response of the said patient.

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

acceptable salt, or hydrate or solvate thereof.
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72 Z1 3Z2 5 inwhichnis equal to 0, 1, 2 or 3;
the pyrrol opyridine nucleus is a
pyrrol o[ 3, 2-b] pyri dine group, a pyrrolo[3,2-c]pyridine

v P01 ?&V”O' o[ 2, 3-c]pyridige group or a PCT/FR2006/001767
pyrrol/ k 3-b] pyridine group; the pyrrolopyridin

nucl eus being optionally substituted in the carbon
position 4, 5, 6 10 and/ orCEAMS h one or nore
substituents X, Whl ch may be identical or different,
osen y:I:rom a h St%efn at oz}and a Cl-C6-al kyl,
0@?%” PAESRONAINGD TBFUS L) 53] Kyl - C1- C3- al kyl ene,
Cl- C6-fl uoroal kyl, Cl1-4C6- al kox'i}\l , Cl1-C6-fluoroal koxyl ,
cyano, C(O NRLR2i Ri 1 MR R2, N-® - C6-t hi oal kyl ,
-S(O) - C1- C6- al kyl ,x —CR- al kyl, SO2NR1R2,
NR3COR4, NR3SO2R5 @ f gro B, the aryl being
optionally substituted wit h\one or nore substituents
chosen 15 from a hal ogeZ,andCH,)T1- C6- al kyl),
C3- C7-cycl oal kyl , C3- C7,/sxel oal kyl - C1- C3- al kyl ene,
Cl- Co6-f |l uoroal kyl , 41=<X koxyl, Cl1-C6-fl uoroal koxyl,
nitro or cyano group; 4273, Z4 and Z5 represent,
i ndependent |y of eacE & a hydrogen or hal ogen
atom or a Cl-C6-al ky?, C32Cr7-cycl oal kyl,
C3- C7-cycl oal kyl - C1- C3-al kyl ene, Cl1-C6-fl uoroal kyl
inowhiels- al koxyl ,  C1- C6- f | uor oal koxyl, cyano, C(O) NRIR2,
n'd éq@nd\{Rthor@l C6-t hi oal kyl, 20 -S(O) - Cl 06 aI kyl,

e b SRS, P R AR, SR Bropra2-clpyriine

geoup) a Qyrds24-Kpyridire greupgr a pyiraniR| 3-H]pgrdise gtouped Wi t h

th%?ﬁyégﬂ%ﬁyaﬁﬁe%%tw %gﬁ%ﬁ?%ugétﬁﬂba iN3h®aFboANSbstion 4, 5, 6
2o Wit Pish PR J1r BLESIt A e bicha et aeticahpigifferent, chosen

fr&ih a%al@d;éfpawhq arfdla €8l lalgr, @)@Jd$®92¢|balkylnc5 CRcPEloAMAT-Cy-alkylene,
Zlﬁbroéaﬁl}%qb@eﬂ@y[,ﬁ&b&s uc@gal&g g| En%%nté(& IQI[? F\”:3 nhtro NR4R,,
CGSB-@ﬂeaﬂWH SO | EI-Co-ByICS ()£ Codlaikiyt, SDzN&ﬂﬁJ INRE0R,, NR;SO2Rs or
al?r é ouﬁléth%6 ‘ BX#]grb%tlgﬁal@ré{{bﬁ%%&pwn guo rﬁgr% Y{f?btshtuents chosen
fremoen hai@@erb@aﬁlsat(ﬁe% aw dzeti-elictngl kyby@r lr-ncmlmikyl -C4-Cs-alkylene,
CRCRALSBERG, CATERIKBSRYI, TRERAGSbARoxXY, rHuth%ﬁb FH%Jp,

piLperazi ne hOITD I perazi ne gr ou

gr.ou be .
ZipGri%onk AR éa@ﬁs{em MGRFFCI’?FQV Ee@h athey R, 8 hydfogen or haloger atom
orC3r @1 @y@k;ﬂalmrc@%am?r CEQ»bQ@WUéIkyIfﬁﬂ cglamer@ kigl-epfiuoroalkyl,

CEEIRECT b, e e, SR OB cat
-S¢0)-Caclz-atityherS(Q),-By-Te-atigh SOaNR®R,, aNR;COR,,alNBHSO-RE V laFyl-Ci-Ce-
alg %O@%ILQYPI%QI? ary?rwé%%&%ugvr §5 &S{feﬁgrgeﬁlggggionally substituted
with eye pi morer supstiivents shasgrafrom a halogen and a C,-Cg-alkyl, C5-Cs~cycloalkyl,
Cs-Cs-cycloalkyl-C4-Cs-alkylene, C4-Cq-fluoroalkyl, C;-Cg-alkoxyl, C;-Ce-fluoroalkoxyl,
nitro or cyano group;

Rs and R; represent, independently of each other, a hydrogen atom or a C4-Cs-alkyl,
C;-Cr-cycloalkyl, C;-Cr-cycloalkyl-C4-Cs-alkylene, aryl-C4-Cg-alkylene or aryl group; or R,
and R; together forming, with the nitrogen atom that bears them, an azetidine, pyrrolidine,
piperidine, azepine, morpholine, thiomorpholine, piperazine, homopiperazine group, this
group being optionally substituted with a C4-Cs-alkyl, C3-C-cycloalkyl, Cs-C;-cycloalkyl-
C,-Cs-alkylene, aryl-C4-Cs-alkylene or aryl group;
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2 A 354 bonded to the nitrogen atomvia positions
1, 2, 3 or 4; Arepresents a 5- to 7-nenbered
het er ocycl e conprising fromone to three heteroatons
woRBeMHbigm O, S and T the cafbon aton(s) of AdfERSosi001767
optionally substituted with one or nore groups ¢
from_ 10 a hydrogen atom and a - C6- al kyl
Regng RAdWPwtkWepwemu %fﬁacbath@ﬂ a bydre@erwt;aw AaCr-Ce-alkyl, aryl-
cq:'bs@kyﬂénécm@aw@ydup aryl, aryl-C, -C6-al kyl ene, oxo or
hio gr e ntro naton(s) of A being optionally
u%‘g???rﬁ? 8&1 st KRN ﬁ&&f %Yfre nitrogen is adjacent to
Véarepaedenis afused bidgslici groamadf fammbdia:an oxo group, or with
R7 in the other cases; R6 represents a hydrogen atom

or C -C6-al kyl, C3-C7-cyd oA ,
C3- C7- cycl oal kyl - C, - C3- 1

C, - C6-fluoroal kyl, aryl-C, s éne or aryl group;
R? represents a hydrogen3atom or~a"C, - C6- al kyl ,
- C7-cycl oal kyI C3- C7-cyclgal kyl - C, - C3- al kyl ene,
fluo oal Cl - C6-.al kyl ene,
b@d@%shw Sartsiom G besitarsct. zap L - co-
Aakgrgisemnts -a £=0p -7-mEmbERdf heterooadlk ydm[(sD)g from one to three heteroatoms
(O aryl-C(O-, aryl-C, -C6-
'%?%Mé %L”M C, - o al kyl - S(O 2-
the, Gawalrf atomf D &F Kyeing a@yignal y@?ﬂbemuww@amewr R(re proups zbosen from
a%?ogeﬁysﬂoﬁﬁlakala CE uaJI kgl @r;t%yé‘r&émﬁ Cs-@%%ﬂgélgjﬁ uc%'ﬁalkwene,

or ar roup;
Ca{% gr)oa f’ } ?T’Yé %é'tcer%ﬁ? '%neAOiS%Qg §niQ groWRi ng i n
thex hittogerd af[cﬁmm of tAelrigt bptgﬁﬂ")atsoﬁt&l)teofwmhele when the nitrogen is
aﬂg{eﬁﬁge% 3%1 t%gﬂjaPoﬁﬁ %Q%!t%’qt%ﬁbvﬁtg a'g%xg)é'o?ulpégrgwl Olﬁgﬂw tﬁg Sther cases;
Rpyenresants ei hydrageneatomeori Gx-Cycallylz €6+ Crayaipalky2 5Ci-G-chaoalkyl-Ci-Cs-

f d al th
SHER St bR el Bon D 1
a@@ﬁ?ﬁ?ﬂﬁgﬁ hyfregen atem orcharfe vt Ledriavcloaliyl, Gs-Cecreierlkyl-C1-Cs-
alky@erie @, -CAluokdhlikyn &arfi f@&élkﬁéﬁeﬁ ICGOJIkyEP-@l o)- adgit:';Jcﬁﬂoalkyl C-Cs-

S 0308 2 Mo B B BT 8L 0N Do

alkPemaiCEOK-| ) CaCsaligi-8@)0 ©,a MubrakyRS(@phar Gt@réyeRalkyl-S(O)y,

CLEPHRS RARRLRRICL, TR 431G eplgre Qs o o
grgumup, a pyrrolo[2, 3-c]pyridine gr oup or a

thB¥( &'a@&rﬁ@?o@&n@%&éﬂbﬁﬂ&& gH;%lbI)?P § irPidie Ah i di ne

nuc eus Btl on St e carbon
thp HitTogp Atom( s}sof tge halﬁmcaﬁlef\ WSLSW%M%NQJW axistized form;

th& Hﬂﬁigbh R ;363|t?dﬁ'405 oBY7 Bfi‘thbci!ﬁ%!oﬁ diry mgj/ Eé‘ﬁ{&ﬂ&zed form;
rom a %gﬁnor hal ogen_at om and

in ghe S [2?/?9 bices A 108 2Pt ANd 2150 iod04 [C9/% Y degle or solvate.
CT- C6- al koxyl, C1-C6-fl uoroal koxyl nitro, NR, R2,
C, - C6-t hi oal kyI , -S(O-C, -C6-al kyl, -S(0O) 2-
2. Compound of formula (1) according to Claim 1, characterized in that n is equal to 1 or

2; in the form of base or of acid-addition salt, and also in the form of hydrate or solvate.
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Cl- C6-al kyl, or aryl group; Rl and R2 represent,
i ndependently of each other, a hydrogen 10 atom in
the form of base or acid-addition salt, and also in

hydrate or sol vat 4. Conpound of
"?@?%@Wﬁ according to eithgzr of ains 1 andP%?/FRZO%/OO1767

characterized in that the pyrrolopyridine nucleus is
a pyrrol o[ 3, 2-b] pyridine group, a
3D}Gdrﬁ’ﬂ>cﬁlna ef ‘fdrﬁM[d i) Ngocofti} Re @aim 1 or 2, characterized in that the

PR B Pcﬂme'ogi%E?Eqv“i@etgﬁwppﬁrprvap%? CiyFigine group, a
pynnclb[@_,&‘yc]bgemmrgp gnoup @n alplyyols[ﬂos-b];iyudleel grcmpt he carbon
tﬁ;eggglircji)l?é}/ ne %c@evﬁagﬂ{wgggp?%ﬁgﬂs/% |HDtF1§ c‘fa{beorneﬁ?s’ition 4, 5 6
apios énwith pmnoa nhete csg!éatltaerdmkrvdﬂ@h mayc&— identigab & Idjfferent, chosen
fr@fryé a hgaReEn ok rﬁarogsn a%nma% J’?? @5-%Tkgpfcﬂ§7-é§/ oaﬁkgf i, - fluoroalkyl

al sg | formo of Jova
05 e@&f%b'uﬁd%{'upr@ﬁmm g, NR 1 i Rerthiealisthy SEALC pfs-alkyl, -S(0)z-

calam@l Jor tabyl 4rouph &, 20t &R, réﬁlfésélﬁl mfhapendzﬂatly ZfZeaoESOthma hydrogen
0 eac

t
@M%B—Eﬁgﬁq 0 tgqnsggo‘gﬁcn t%aﬁﬂmn Sﬁ’ltﬁﬂé’ ql%ql I?Iaq %'gsdé hxﬁjratﬁor solvate.
acid-addition salt, and also in the formof hydrate or
43€bifBbEng gg Wgﬁﬂ@ai’(gr‘%ﬂ{gﬁfgﬁ@ trRr bof LIARE A 'S rd¥fized in that
then gweolopyrisinci AddeUsHie a PraRPkR2-blpwidingl @rgup, a pyrrolo[3,2-clpyridine
ghov®! é‘tﬁgﬂrélﬁ |3—c]P§3er4r€é‘g’rba P¥l a pyHbIBILH-ORORERE YraBY |

tr%eﬁzg%qyg R iclaud r?'g" Oty E?Qenﬁ'm t eeréé XAZ04fon 4, 5, 6
anld/brydnmtksaﬁzeoz afone anyétltuémmx mrﬁt&zmlaylbe identical or different, chosen

frlghr%gén@g%ﬂéaz o{i‘ﬁilz:? byl 61 f"UQ'?%,@ % r¥| ocﬁ‘ﬁ atzlgth%zfg ™ Iof base or of acid-

a¢ditinrosalt, andalgo in tqgﬁwm 911 hydhté pasaleaienol yl |
t et rahydroqui nolyl, 30 isoquinolyl,

di_hydr oi soqui nol yl, tetrahydroi soquinoly
5peprBunA PlyiPrmula Ky aeemding 3 @5 wpe of Ctb@ﬁlfdt 19 hzgha(acterized in that

zdiyxy ppemepy fa ae?sbﬁwtndepemhy avéach%thé}aa qa.w:@gén or halogen atom;

in%g #gsr?o Iﬁ%}?‘ 5 ngl qq@dzﬁq% e:ﬁﬁ‘lia%/ ch%lqg %nntﬁe ?orm gf hydrate or solvate.

tetrahydrqu|noxaI|nyI pht hal azi nyl ,

oSN Aoty VB AR e v

ist etcha$ﬁ_!,rdr obam z[ ifjomiieybi nyihgolylet rigoindolyl,  isoindolinyl,  benzofuranyl,

l

dlﬁizﬁéo egf;tﬂg% %r?ogrﬁgﬁ'leﬂgl %h}o%t?]&éothlolghenyl[ bL b[anzoxazolyl,
dlhydrqquyggi@zfgﬂlnyhy| igpb Wp&@ﬂyar o_dlhydrmsobenzofuranyl enzimidazolyl,
dlb@?é&{rﬁlrﬁléaf&l)tlh' azepihﬂé(iol)ﬂlVOUps béﬁiSth?a%bf?Pn and/lﬁbenzothlazolyl,
dE)(ft; @oag&? g rou ng . opti ){
Bylapiapeatnazond. o Bradibipeotl '”@E{hePQVdVPBF'ﬁB'V'a ferphydroquinolyl
isequirtulyl] digydroisbh@hatyll tettahydrorsofcindlyipbehas@ziayl, ahyabenzoxazinyl,
oS0 RS SpphSAT Rl ©gRlcroquinazoiny.
tetCamymioequihazblify r mudguanda)inyd,c c oditydrgqainoxatipylone tetfah@liragquinoxalinyl,
pr%hélé’zn%n C&ﬁg@r%ﬁpélﬁﬂm tétg%glg?é/pgtrhg%Eﬂ%enttétr%y%%%%ﬂz[b]azepmyl,
tetrahydrobenz[c]azepmyl tetrahydrobenz[d]azepinyl, tetrahydrobenzo[b][1,4]diazepinyl,
tetrahydrobenzo[e][1,4]diazepinyl, tetrahydrobenzo[b][1,4]oxazepinyl or tetrahydro-
benzo[b][1,4]thiazepinyl groups;

the carbon and/or nitrogen atom(s) of said group W being optionally substituted as
defined in the general formula (1) according to Claim 1; in the form of base or of acid-

addition salt, and also in the form of hydrate or solvate.
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4 5 bonded to the nitrogen atomvia positions 1, 2, 3
or 4; A represents a 5- to 7-nenbered heterocycle
conprising fromone to three heteroatons chosen from

and Wis chosen fromindolyl,
@%ﬁ@ﬁlgeg lyl, tetrahydroqui #ol yl, quinol yl an%CT/FR?‘006/001767

benzot hi azol yl groups; and/or 10 the carbon aton{(s) of

A being optionally substituted with one or nore groups
7¢B8RBBuhd ot n?ulQ 195 E&éﬂfé}{é&r‘cﬁaw@rﬁ%% f3kteAPed in that W
0X0 gr%u ; ?9 ﬁ&ﬁ ? en at on{ of A'b e? © mtha
r‘?ﬂﬁﬁmﬁf%ﬁegl?@@iqgff’%of/\ﬁof’ﬂ f6 V\,hen the nltrogen is

adj acent to a carbon atom substituted with an oxo

group, or with R7 in the asSses; R6 represents a
hydrogen atom 15 R7 re ent hydrogen atom or a
C, -C6-al kyl group; in th 0 0 se or of acid-

addition salt, and also n the m of hydrate or
solvate. 8. Process for prep”ari ng a conpound of

bBﬁHéBthft‘héhl}ro Fa F\*L Qpbéitu&}{éy1 QnﬁoPﬁ Gaims 1to 7,

characteri ze nmpound of  gener al forrrul a
A(rp%esgnts)@ N teﬂ\memﬁe@dﬁg&term%comnsmg fram opg toshreg heteroatoms
cumgee.hromo EahndX8, X4, Z1, 72, Z3, Z4, Z5 and n are as

ed t he .gener nul.a. (I C
oS Hiedele 50 bl oAb, A6 By ana
benzothiazolyd grapspénd/dre conpound of general formula (V)

thy&lrbt{ﬂ ét 4'|of %%e d{b |'oﬁ£'llévélub§tltqt§d‘3\?tfh' %q)r r9§Wg§|cposen from

a@vdr@ggeptpehand @Iﬁ?e Gardllgybopgn p*ﬁegr@@wmm{m of gener aI

I”feoﬁlﬁ’éﬁéh l(a‘;ﬁl)m(‘r%]?:qdlﬂgkmd\%h%pébt%aw sﬁbétﬁﬁtg& g;fﬁﬂ{ 'Rrégwhen the nitrogen is
u

TBHATE IS 3RO Ao BHBateA Wah 57 ReaTRRo ORI TBL Pane olger cases

RPrepeesssits @hydroggradgtomy a corrpound of formula (I)

R RS =BG R i ) i 1 G geff Gy of aoi-

addition salt, and also in the form of hydrate or solvate.

8. Process for preparing a compound of formula (I) according to any one of Claims 1 to 7,
characterized in that a compound of general formula (1V)

B
N O

in which Xy, Xp, Xa, X4, Z4, Zo, Z3, Z4, Z5 and n are as defined in the general formula (I)
according to Claim 1 and B represents a C-C4-alkoxyl group,

is reacted with an amide of the compound of general formula (V)

w,, H
N V)
H

in which' W is as defined in general formula (1) according to Claim 1,
at the reflux point of a solvent, the amide of the compound of general formula (V) being
prepared by first reacting trimethylaluminium with the compounds of general formula (V).
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\ CZ0OZ (CHOn 24 1 Z3 Z2 5 in which X1, X2, X3, X4,
Z1, Z2, Z3, Z4, Z5 and n are as defined in the general
formula (1) according to Caim1l and B represents a

roup, is converted to the acid chl
ngéq%ﬁbg%l on of thionyl chl%erql de at the refl %(dlgﬁmq%/oonw
of a solvent, and the conpound of general fornula
(1'V) obtained, in which X1, X2, X3, X4, Z1, Z2, Z3,

QZFiroceéé)foZEreb@Hng‘a %E)ﬁlp@é‘rndj@ff for@da (N akdRdiBg AR orfeldiBlhiths 1 to 7,

acco n sents a chlorine
caraeiblicad i = omcnd of s THTBLRNED of a bace. with

t he conpound of genera la B), WNH (V) Hin
which Wis as define al favyula (1)
according to Claiml, be_ @’ coup ing reaction is
perforned between a corrpoun\f general formula (1V),
in which X1, X2, X3, é4, Z1, (ﬁ;ﬁ nzs, Z4, 7Z5 and n are
as defined in the generéa 22.(|) according to
Caim1 and B represent A\ydr oxyl group, and the
conpound of general 7
defined in the general Ia(l) according to Claim
1, in the presence of aoupling agent and a base, in
a 20 solvent. 10. Med€faneni, characterized in that

it conprise compound _of_ formul a acco
SO S R Ferkr Lot Fo. Zrorl b ALk mEETEHdA S Sehersi Tormuta ()
acuoeding whClains aland Bolepadskatsratiydvedyyg@uphydrate or a

AL BRI e BNk o o

Scd‘&mb.rl ses a conpound of formula (lI), according to any

e%ngo@h%f r’ie‘?al?omﬂfl GaHLHRH XY xa 6&4 12, 2, z,
ki uposiapeay iR

e or a SO hi's conpoun

Zza@%don are P%Q@ffne@ﬁ@ t%a@meléeﬁmldm(lo 90005@59& Gisina 1 and B represents
a emﬁhrﬁ?é giokn, is3BeN\FeaR4d/ irDfhe bpss e BED bESY, Qde/tR Edb fountlof general
; eI (2 a conpound of formula (I) according to any one
oFPUB ¥ ns 1 to 7, for the preparation of a nedi canent

for preventing or treati% a oN)gl es in which the

TRPV1 receptors are involvgd.

Z.in which Wis as

in which W is as defined in the general formula (I) according to Claim 1,

or a coupling reaction is performed between a compound of general formula (IV), in which
X4, Xo, Xa, Xa, 21, Zo, Z3, Z4, Zs and n are as defined in the general formula (1) according to
Claim 1 and B represents a hydroxyl group,

and the compound of general formula (V), in which W is as defined in the general
formula (1) according to Claim 1, in the presence of a coupling agent and a base, in a
solvent.

10. Medicament, characterized in that it comprises a compound of formula (I), according
to any one of Claims 1 to 7, or a pharmaceutically acceptable salt, or alternatively a
hydrate or a solvate of the compound of formula (1).

11. Pharmaceutical composition, characterized in that it comprises a compound of
formula (1), according to any one of Claims 1 to 7, or a pharmaceutically acceptable salt,
a hydrate or a solvate of this compound, and also at least one pharmaceutically
acceptable excipient.



5 13. Use of a conpound of forrmula (I) according to
any one of Clains 1 to 7, for the preparation of a
rredi cament for preventing or treating pain,

@mei jgon, urol ogi cal disgyders, gynaecol OO ERER2006/001767
d| sor gastrointestinal sorders respiratory

di sorders, psoriasis, prurltu dernal ocul ar, or

1318691 ia pormreyngrof REPWedangosingto ary pBe of (dajmsplyto 7, for the
pELPRFADAI P2 PEdidambett 186 prelBnting or treating pathologies in which the TRPV1

receptors are involved.

13. Use of a compound of formula (I) according to any one of Claims 1 to 7, for the
preparation of a medicament for preventing or treating pain, inflammation, urological
disorders, gynaecological disorders, gastrointestinal disorders, respiratory disorders,
psoriasis, pruritus, dermal, ocular or mucous irritation, herpes and zona, or for treating

depression or diabetes.




