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TRI CYCLI CN- HETEROARYL- CARBOXAM DEDERI VATI VES

CONTAI NI NG A BENZI M DAZOLE UNI' T, METHOD FOR PREPARI NG
SAVE2 ANDy T8ER R THERAPEUTI € USE 5 The i nve@riPR20@T A0@6183
to tricyclic N-heteroaryl carboxan de derivatives

tC'ﬁgreo@ pg a benlﬁ ﬁﬁ%@ YﬂnthBbgA%Jh_ﬁEpr epargﬁﬁwmlms

and to t apeutl C use er eof

SERBRIN NG lde BEN%WI%Z%Ecé%@und@EETé@Pv@@E r%%EPARING
tEAGY CANE PIrR! ereARYEO@TBOXARI des containing a
benzi m dazol e unit, which have an antagoni st or

agoni st activity in vitro and in vivo with respect to
TREY1 ﬁ@ﬁre&ﬁ’b}oﬂ ypEenaeept ortso 1%rAcyabjiect mfhébherocaryl-

|nv nti.on, mEf Qunds corrﬁsgondlng to fgrngmldazole

(T3~ Ox%l‘flﬁ e&ﬁ" oS t AOPHet e P bofld of e

b@mztn1dazohe prepawath onhitdleriaofi ssrfdused, tlee 4thevapeutic
nbeL ? ponocyclic heterocycle or nonocyclic

he eroary containing from25 one to three

heteroatons selected fromO0O, S and N, including the

i, t @%%c%t oérf()fth"ehelz@@é‘ﬂt%ﬁaigl ecfbdunds derllsre@n from
8- - or 11-nenbered b|CécI|c heterocgcle

b‘PéJy%Y‘F%l‘Flet er%a@?lq:er%%}?‘%rﬁ xpydes o 893 Eaa.nlng a
hes:ef Dal @aBo el aat ed ﬁvh@ﬁhNha@reamﬂl SntRdmeiing: |émkegonist

to the, -C(Y)-_group a_car.bon m
FOATELEThEl, viheh” At Y sl renmps o TV (o
HERBY otyme ere®epsonsher than the
2, 3-di hydr ol, 4- benzodi oxane group, the
1- benzopyran-2-one group 35 and the isoindol e group
WD 200% 08827700 - PEF FR2DUPFOGOTES3 REis FRem d%@n%unds
f@é’fr@éﬁé&&d@zﬁ gEQUPSrmWhiCchrey be identical or
di fferent, ?ected froma hydrogen atom a hal ogen
atom and an oxo, thio, 01-05-alkyl, 03-C7- 5
cycl oal kyl, 03-07- cycloalkyhﬁﬁl 03- alkylene 01- 05-
fl uoroal kyl , ony IkNI het er oar yl oxy- 01- C6-
al kyl, agyl -al kyl
het er oar yI - I%%I ()
aryl t hi o- C1- 05~ al kyl hete oar Y t'ni 06- al kyl ,
aryl - C1- 03- al kyl en th|o Cl1- 05- 10 al kyl,
het efoadyl- 01- 03- al kyl enet hi 0- 01- 06- aIkyI Cl- 05-
al koxy, 03-07-cycl oal kyl oxy, 03-07- cycloalkyl-Cﬂ-C3-
al kyl enoxy, C1-05-fl uoroal koxy, cyano, 0(0)NRARS,
mtro 1§\IR4R5thOJt1Q5 thinoabdaydl , oE3-le cpehaahkyhtbile, unit

7-cycl pal, - C1-03- al kyl epet
o] BHEeR Ry he T8 o O 1 ZymrBReRp monocyelic
I ) rdy OB= aIOI?:yImmﬂe@@cbiecmtga:tdqﬂyl,01co5ta1n3.ng from
(O I
%!l%?t?yc Fﬁyﬁg@%féé’@c&g@ 1O £rom 0, S8 and N,
o1l o@qulmow at k§nept- 5p0) benz oopmanie wrbt;
NR5C( 0) R? NR5S02R3, R4RSNC(0) - c1 03-al kyl ene aryl
heteroaryl aryl - 01- 05- alkylene terga 2
# kyl éne, 3r §roxy raryit heh, IhaelerEsrs i?— 11 nétero-
rtq;cﬂr@gbrl tlﬁ@cgrmr)hesahcgah@uer Ojatfryﬂ)r:gjlzagylfr@mOLmS to 6
Rl bei onal Ly_substituted w_th_one ,or I
S iets o SURranErEy Ne Bobie s & Faipo Tirfkea o
diid e{cem)ﬂ‘-rgxmmdo}anmtdmrboﬂ%mmh the proviso that,
when Rl abached t8,8 PhLLo0eR, & 0R OksP 2t heh Rherea
is difterent a o én atom and from an oxo
t9d toirafiethdrereroey c BFb, PNRSR@th@I- Ghaphitde k&3 - dihydro-
thi pa i 7 o d 10416 er ;0 05-AldOvbp A - O%ne  group
het er oar y] oxy, . - NRSOOR/ and NR5S02R3 group; 30 is an
o ri st HiRte AP
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R2i s a hydrogen atom a hal ogen atom or a 01-05-
al kyl, 03-Cr7-cycl oal kyl
03-07-cycl oal ky1-01-03-al kyl ene, 35 01-05-fl uoroal kyl

orwglzggmzbgg§y7group, R3is frpomone to thteeraboos /000183
gr oups, may be identical or different, selected

froma hydrogen atom a hal ogen atom and a
01- 05-al kyl, 03-07-cycl oal kyl, WD 2007/088277- 3
- PET/ FR2B0TAGR0 33 to four atoms or groups, which may be

I al kyl k u
hyﬁroxy%8 106% éﬁkéﬁ%ﬂﬁésy%gmgﬁg% kb%iqg¥&¥$ge% acom,
cyel dalllogerClatgmal lapiensry eFdUp, th\M@en R3 Gesadili-edc3-Cr-
byc?cﬁ@év\gglat om C§ @5 &éfogimoﬁﬁéﬁatl‘@lw Oor C1-Ce-

r oups denti cal or different, selected
fréiﬂlarﬁ?élkﬁéen aﬁ%OWT%I‘Sgeﬁ kvom dwfFeroaryloxy-Ci-Ce-

ClaCeval kYé.r{IQ?C Ce&cHekoakkypba -, -Cq- alkyl hetercaryl-Ci;-
2?95-761 et -@%‘5 Qﬂ%hylc(e%eyl%lo Cl— (i%yliyl ' hetero-

Clatyieyiboal kyd—ali@)l-,, 03-07aryl-C;-Csz- alkylenethlo C1-Cg-

kyl | O

o R A B S R e T e P caCs
al aiykogymz , CLE-0Tyeyerddviyxys( 0) 2L3-Co- cycloalkyl C1-Cs-
: Csygi\é%f?l k}él = flté)roalkoxy cyano, NR4R5, nitro,

ene- O 2- - C6-al K 0) C3
15N%4sty| @ent}hlo%:%kzclr c%"r%vaﬂ%ﬁl%cléﬁ( eH lor 7-Cyclo-
gagy%?t@w@gl—llsﬁhq@b&%o@dwl egeof- Qﬁjmalkyl —S( ) =C3-Cq-
- (o= a
et e bar PRV B: o §)00groub:  RhEH Pac S i P oy e Ot

ni alb;gmqsaoom 20; R -drich R ediley 1 1hdependdht-iCy -ofcdpalkyl-

ang%g?% c?oé ro&f%é@%?ﬂ%Qchaﬁ(%¥%gi I%?Ieﬁ SO2NRRs,
arS'lls,OlNBEC thle:enJéRecﬁOﬁ‘I@yl F@B@Hfé ObrCRzICm‘?dU‘Rsqu&ﬁm aryl,

togetbesay,ih the awluzge@:saamym@h@h car ri@set @y 1 a0, -Cs -
azetidine,” pyrralidine, peridine, 25 azgflne

ToR ol PR, | (RIGHIphoFEHa EiiPper B3F RE0BF Y 10Ky or hetero-
hogﬁplaﬁigzgﬁ@ugfoup, the NR4R3 group bei ng optlonally
substit d with 12 Cl- C6- cl,oal k

e BRHeRRRT B Gk EIRES 2Py Jor R \PEAgRalLy
arghbstituted with one or more substituents Rg, Wthh may
het ero =S5(0).2; I =S 13-, 30

f ko SaFy 88 059 Ot g b el S e ek p

03wrj7hcy’c]ne proviso that, when Rl is attached to a

al ﬂfi’ﬁr%e@aébﬁybﬁn@ S(tQQe.% A We A0 redntO6:3bkYh- halogen
07-cycl oal kyl - ¢(0) -, C3- C7- cycloaIF%§yC1 03-

a|¢< Bne2e00)Lram - 98- PP‘@ord:é'IJI&I Y090 hy'd SFs, NR4Rs,
Olclc@sakm&&)éyql, Q61 daney DAl Khhohb}tb@bﬁrﬁjl— C6z,-8%-alkoxy,

al k ne, aryl oxy, het roar I l.kvien
he?%\!ﬁ%-\jr olﬁ 1};8@5}’ Oxy,y %ycglj{-; anc? 1\5%'58% ﬁ group;

Y is an oxygen or sulphur atom;

Ra is a hydrogen atom, a halogen atom, or a Ci1-Cg—
alkyl, Ci;-Cy-cycloalkyl, C3-C;-cycloalkyl-Ci-Cz-alkylene,
C1-Cg~fluoroalkyl or C;-Cg-alkoxy group;

Rs is from one to three atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, and a Ci3-Ce¢-alkyl, Ci-Cy-cycloalkyl,
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WD 2007/ 088277- 4 -PCT/ FR2007/ 000183

al kyl - C1- C2- al kyl ene, aryl-01-C6-al kyl ene or aryl

group; or R6 and R7 together forma 4- to 7-nmenbered

| agta lGigsi-Ag the nitrogenyatom and t BerGERR 0@70Wh 0183
ﬁ?ﬁg@??@%@gm 5 R8is a Cl C6- al kyI

03- C7-cycl oal k C2- C2-cycl oal kyl C1- C3-al kyl e

ar §p-er-eE Kk 3é1f1eclolc3a|a kKY4EBEp; or R6 Ghide %ﬁhoroalkyl

t ogotiResyiQr mag -&;- &pkaxypnbege@ -Stifd Jaoa Idoipsshsi nort hes-C;-

nitro m_ang t roup which 10_catry
RV e La M dga G ot <ot Ae . BEouy et RS 46 chiTed by
QaCéachpohoaltoyl;, C3- C2-cycl oal kyl - Cl C3- al kyl ene,
Cl- (6-fluoroal kyl, Cl-C6- alkoxy, Cl-05-fluoroal koxy,
Fo, cyano, NR4R5 RARSN- 15 Ci1-C3-al kyl ene, aryl,
heﬁer oaiyl ,Erany| g, tar yiuchi atomet eFo&AUmey oyhich may be

het gepak vt hig- gcﬁPfJPeréﬁ‘td E%&%EQ%EY'szfm 4 Yhy@e8YRs atom,
bei ng. optionall substituted with o

suBstW1 8HEE sBFeBt edalﬁﬁiorﬁa%lcég@%kﬁiom(:?ar?d gycloalkyl,
C6e aldod 1o B3 PR-Cy-¢); 0al kyl en€3- @3~Cycf Dabkys1k2i03aryl-

kyl en I al ky 1- _ ~
Clc@ )FFuo 30:95128‘233’& ngg cyého ﬁﬁf&gag?(y\i c(0) Ca=C
RARG M. 621 ES1alCkytereel lgr bampe—C (0} he con‘poﬁhd@mfluoroalkyl—

f ha (I t | ph fo the _het 149 yoro-
A ER Be | VT o SRl o et By ey B Bl ! CERYE Fuoro

ni ﬁlbgénsé%nfs) Wvbél’pﬁo |kd’12§d0f @rm ((I‘\Fé;@r&éfflc@dkyl‘
The, compoundsf-4 @synul a (¢ dgammt-w—@ (@)e ,0r &BYe-C1-Ca-

t | bon at t her ef
L P e oo e T BB ! eﬁrﬁbﬁéfseémﬁesgyclo-

enamkymne[scmwweexm e@ners clamé gl sorphikyle®-C(0) -
t her eof Iudln emc m are 0 e :
T T fiicis A %%%réay boll® R e

i ncahei&dr byofa ba.st;esg@n eft caddi t| on sal ts with acids.

Such addition salts are part of the invention. WO

2007/ 088277- 5 -BCT/ FR2007/ 000183 These salts may be
prBpaded Rt arphaipaeperieatly sfcemantetiliels, 2piydrogen

t hgr sal t sy of 4ot Bercagihgs 1t hat(':;,cé%@ﬁcyé&ﬂkyi or C;~ C~,- cyclo—
exanple, for purifying or isolatin % g ﬁ conpounds
f of WY &~ €1 ) Carte K 18 Hrard 0k - C G ST A XL PBR. OFhETY group'

CoﬁﬁOHDC@n@f R{ Of ditth A t(cbdeﬂf&’aeyr alvsehexhet ni brbhenf atmmofvhich
hydr at es or of sol vate in the f .. .of 10

asSPEF AP onS TP 0f® % 051 eﬁétcﬁﬂw L Sne "ot Sitor gipe.ridine,

noaeenies, of nwatz:éro]ozmwththls}mlo\r@hpllgmh hyipetazine or
ar f

THASLIBLERLELE, PR LGl R R Uil L ionaity

hategehi bubrd N’slﬁlht@n@edcd‘@li@ah ﬁzf%@ﬁfq%@aléwl C3-Cy-

Ch&}?éf'LBglk?legf@:ﬁfal@!yl%é odi nggy1 - é}—@s h3kineaeded aryl,
to Tean: a carbon-baseéd chain t hat rra efrgmt to

z ReEBBAREY bns WREYE  EHda 2z caﬁ"lﬁgée kel vafQby fronfr~Cs-
1 toudichDkyexanpher, 081 G3;4Syd@loalkyl-S(0) -, C3-Cy-cyclo-

alkyl-C,-Ci-alkylene-S{0}2-, aryl-Cc(0)-, C1-Ce—alkyl-
c(0)-, C3-Cr-cycloalkyl-C{Q) -, C3-Cy-cycloalkyl-Ci1-Cs-
alkylene-C(0O) -, Cq1-Cs-fluocrcalkyl-C(0O) -, hydroxyl,
C1-Ce-alkyloxy, C1-Cs~fluoroalkyl, aryloxy-Ci-Cs-
alkylene, aryloxy, hetercaryloxy-C;-Cs-alkylene or
hetercaryloxy group:

Ry and R; are, independently of one another, a hydrogen
atom, or a @C;-Cg¢-alkyl, Ci-Cy;-cycloalkyl, C3-Cy-cyclo-
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20 carbon-based chain which may have from1l to 3

carbon atons; "an alkyl" is intended to nean: a

| inear or branched, saturated aliphatic group. By way
OwaX?ﬂ@zg§88§§m' on may be mgge of net hYbeTgI?ﬁYbo’/‘/OOOlSB
propy I sopropyl, butyl |sobutyl tert uty ,

pent etc, roups; "an alkylen i nt ended

neadhféyja Fiviead 1w H5hsnc e sCatGﬁa%HYfaﬁva 8ht 3&Y yﬁroupf
gr &4dp Ref eimexanpkegatbdr3-adky| eneagr eup J-sneanbddmear lactam

or _branched val ent 30 gar bon- bas hai av
frORFHT 3139 ¢ % o BT THES™ nBr&™ paf%lcu angog 4o whicn
netayrEnEhemthylene 1- nethylethylene or propyl ene;

'a cycloalkyl" is intended to nean: a cyclic alkyl

group. By way of exanples, nention nmay be made of 35
cy%dopﬁopylcré¥cﬁébuﬂyl(hc§br§ﬁ§ﬁpﬁﬂkYéycKbhé&y?ycloalkyl’

et@y%EQEQ%Qﬁene <} lUQﬁoéLKHikylénénb?”QE?ltQrﬁﬁﬁn
an al kyl grou i ch one or nore of the h

at ®Fs Rha\?éldoegfh sagsthett Pt R £ 71 68r i hid e‘yv\ﬂiltam
2009882 7rg EhePQl/drRHN/ H08h83nd" athal K0X)y,' dmsoup which
|ntended to nmean: an -0-al kyl radical where the al kyl
TY stA€Mtef i ned above: "a fluoroal koxy" is

|ntended to nmean: an al koxy group of which one or nore
hy r V. en t Wt f

}g ng__jerg q{g{%%}gl t(Ik))rﬁorogl é@ h(:“olgﬁ%]i nté]en éd E%’Qibgﬁkyl
rnﬁhrcvaﬁycéoéﬂkyﬂ ﬁbd?m%ﬁlbm et herdf syl upra R el a1 ~Ce—
deél]@@ abeyey fluoﬁé‘aﬁl(c)ﬂcy | il dehdegahe, ME,R:2 RyRsN-

monocyclic or icyclic aronatlc rou ntai ni n
betw aé X&&nfe céFé&n athfhe d$r% APl es? g¥lthl°'

arryét@f@wﬁﬁloﬂ@nbtromé@rmmﬂe of gpbapyl szrlcha]p)datdaybaryl
gr oups eter cle" is |nt nded t n t

1fnﬁe % %roggﬁugg¥88 8Ptﬁg Iy uﬁ%zﬁura‘i Pen‘dne or
nomo=d 5subskicuebitey deleearedr rE(r:sme iec lgab@me@omt@rﬂnl mpd a
fIOTCL_LoiBihet ecgabors, oebecked foB Do, 3 ANbIN Y-, -Cs-

way of exanpl es 0f3 rmnoc¥ het er OC]){/C| e, nention
P

medl el erele 66 -GretleR¥orlkypdr r Surfeng i’ op¥ pelGidfayfluoro-

azepidwy, MRRRREI I Nyarddli onRrphol i gy, RpRDEIAZENYALkylene
20 honopi per azi nyl , dlhydrooxazolyl dlhydrothlazolyl

dihyHRdi m dazol yl d|hydropyrrolylortetrahydro-
pyridinyl groups; by way of exanples of a bicyclic
h ion i ndol i nyl,

e el s B 3 e

dhhydrdﬂaazwmhpb@heaybm dnhwﬁrmbenimuﬁmﬂdquq A may be in
ilé/gj Q) spbenzof g{a@yl Jr,dgl%ﬂé)obenm ni dazol yl ,

0l Sobenzot |azoI dr oqui nol i nyl, ,
tetrahyﬂr% nitrogen atom(s) may be in oxidized form

quinnQl;tinydy di hydr oi soqui nol i nyl, tetrahydroi so-

gui nol i nyl, di hydr obenzoxazi nyl , benzoth|a2|nyl 30
d|hydrobenzoth|a2|nyl dlhydrqu|nazoI|nyI

t etHaahy8impounds of formula (I) may contain one or more

qui nazol.i nyl ﬂih d ui_noxal i tetrah g%p- . .

AT T PO Ry ey Shpafhedetore exist in

phttteal Azimyloft e¢nahyitonbeaz azepehyidi ers. These
enantiomers and diastereoisomers, and alsco mixtures
thereof, including racemic mixtures, are part of the

invention.

The compounds of formula (I) may exist in the form of
bases or of addition salts with acids. Such addition

salts are part of the invention.
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benzo[ 1, 4] di azepi nyl, tetrahydrobenzo[ 1, 4] oxazepi nyl

or 35 tetrahydrobenzo[ 1, 4]thi azepi nyl groups; by way

of exanples of a tricyclic heterocycle, nention may be
mage efyodifedeizm dazol 1, 2- a] benzi m dazol Wor /5r2007/000183
dlhydropyrrolo[l 2- a]ben2|n1dazolyl

t et rahydropyrido[ 1, 2- a]ben2|n1dazolyl,

di hydrot hi azol o[ 1, 2-a]- WD 2007/088277

beMhemedaza s henzi eazetybarbénzivitaz @hpglrmaceutically

?:??%%&gﬁ%ﬁ%y%c%gﬁ:1@§E!ﬁﬁﬁgq;£9991§§ other acids that can

ropyrim
t ebeahiskrddi fzepisrodinp B3| 1,f,@-ra]pur1fy1ng or isolating the
d1 Byapganas! nold, 4kbaed1al - are the

thetra ydropyra2|no 1,2-a]- 5 ben2|n1&azolfﬁigroups
" alREEBLASRY| " s |ntended to nean: a 5- to
14- menbered aromati ¢ nonocyclic, bicyclic or tricyclic

gr containing from1l to 8 heteroatons selected from
%égaﬁamﬂouilﬁlstWr&fu]@(aWI d82%f 255 PoR¥EFEl B the form
hebvér oaygkrateent ben ody belwradesof iimedazahyl the form of

PZ%%%%%%EFlEE'aZOlyl az%ﬁﬁﬁaéfg§gla20|ﬂl’one or more

t hﬁﬂgbﬁengtesowéd Iwaimrylort hiiddi ez obylyent azﬂtyh hydrates and
teéamkxg B¥[?-.' di gyl pazerta&me&lemﬁbean%%

pyridazinyl and triazinyl groups; by way of exanples
of a bicyclic heteroaryl, nmention may be made of

i ndel yhe &sAtadel ¥k, taanéefagé@&ylim@@m@ﬂv aple e rm:
benzoxa;oI% ben2|n1dazqu¥ |ndazglyl, .
benzot hi azBPYPI s SR of 17 anfFerfedhdr, qieasty a fluorine,
t ha alolytipgrral by2m3ane] pyr adi apkdipys;r ol of 2, 3-b] -

pyri di n\y¢ Ryrrol ol 3 F&Hh@éﬁ“d' nﬁ{e?ﬁ?y”o' Oa[r% 1%ased chain

pyri di nyT gt not T nyt, Tsoqui nol i yT, ¢i Aino
qui iz ofiiry [hasre gt pox &l itwy| z gceeon at@mmﬁyh@re t and z

emlﬁév@ftﬁet%wgg' ¢rBRL 8T @3r Y., FARNAQR A MY, Be is a
made of pyrido [ benzi mi dazol ylI ,

t rﬁaafzka%ﬂaa %e%] Gbﬁzlmm WiardR y e Bawe| £rema) behgi @ dggrbon
olatomgyri m do[ 1, 2- a]ben2|n1dazo|y1CIpyraZ|no[1 2-a] -

ez 0 o Y BLPUPS, " QO L5200 20 panens o
I wericlosd, a hmmﬁrqnm&p el iphapdendsgeoupli seBy t hgay  of
CQﬂE&&ﬁ%ﬁf”méSEfykamg§l%e ﬁ%d@ %éq%éthyl, ethyl, propvl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl, etc.,
groups ;
- “Yan alkylene” is intended to mean: a linear or
branched, saturated divalent alkyl group, for example a
Ci_z-alkylene group is a linear or branched, divalent
carbon-based chain having from 1 to 3 carbon atoms,
more particularly a methylene, ethylene, l-methyl-
ethylene or propylene;
- “a cycloalkyl” is intended to mean: a cyclic alkyl
group. By way of examples, mention may be made of
cyclopropyl, cycleobutyl, cyclopentyl, cyclohexyl, etc.,
groups;
- *a fluorocalkyl” ig intended to mean: an alkyl
group of which one or more of the hydrogen atoms have

been substituted with a fluorine atom;
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WD 2007/ 088277- 8 -POT/ FR2007/000183 in which: Xis a
carbon atomor a nitrogen atom said X being identica

to or different fromone another and the nunber of X =

N pot 2beingggpeater than 2; 5 R, R2, R3, p¥Tare2A07/000183
being as defined in formula (1), it being possi bl e for

Rl to be_linked to,the_6-el ement element unit af
the bi cyahe STrox¥aots"; FeCEBREAINGS of cehe o8 | -Braliyl
i nvedfceh, wacgsectohe giléyp ofrold denpourds icwmtbralsess;

the conpoungds af forgula (Ll 1) qte 5%% Hﬂ)mﬁéﬁﬂ %ﬁleﬁkoxy

is one of nore atons groups, be |dent|ca
or SEPEPerant whiehe sl Plrorwtarﬁyd?ﬂ@”@g%’t oftt CEShdIBenbeen

at oot ; 8u0LaChiabkyl £10bx08ef buorpal kyl
01- 06- alkox¥ 01- 06- thloalyé_ 01- 06- al k %é%)
NRARG of anfPigadkytp 0TG- i oy hyﬁr%@ oyegn: an
01-€6adkikyl rdieterloawibery-tHe 081akkylgroup is as defined
| -01-03-al kyl enoxy- Cl1- 06- al kyl ,
RARBRET 0) - C1- 03- al kyl ene, aryl, heteroaryl,
aryl Cl *&ealdsptheier heterndedy @ 1m@énal kgl emaiagnoup;c  or
j 0 r ou f e e’ aI
A T S e e S
na?abbondeﬁﬁp@al tBYorWQYff@ﬁen@xﬁmﬁﬁﬁéneoﬁnoﬁﬁ¥ﬂ groups,
F@hén@18ﬁ|ﬂg§nbétﬂﬁﬁéro§ EE@Q@iab%yb@;&kﬂ@Q Yrenpk ;
01- 06-f | uoroal kyl ¥” eteroané% NRARG or arylth
group, sﬁldhﬁE?E?%%?g oritSr PR B nd S5t offal Py E°
301 Buhehbeuead \Matﬂmr@rt@mromparsub&ﬂyt uerd st sl eed e dmono -
from a, hal t.gm and_a 01 ¢6- al
ER 00 SRR e f7 teaeveaie, ot canepiaipe from 1
01968 fhabevakkying e&lesabﬂoiyom09w06-ﬁm@oﬁbalkoxy,
n'é Oya y@@OeQEmE BN G C%lﬂ%%?@ ﬁ%ﬁ%%bcyygé mention
/088277- 9 / FR2007/ 000183 R2, , 125, A,
xramad ‘]Pebem?@ea@fdeﬁﬁé‘dd}w}rorﬂ!’lrdfc{:'iq@lnyl RFBRELAINY T,

éﬁ@%@yndSm@EphBQ#hQﬂen“ﬂHLoﬁbﬁﬁhdIhﬁyDUp Pipbrazinyl,
oun es

?th?V? Yiricy iﬁ?&ﬂaa£g§§i§¥:8:n§ $¥$E¥%PF%Z°1Y1

]Iﬁimy&r@ﬁmyﬂasekgmted HiardrkbyR21yR3, Rmand Yebeahgdro-

as_def i in_formula (1). WD 2007/088277- 10
*é&%%%/%ﬁ%&%% Anong t he conpounds of the

i rmenwayn ofa éwamphegr ofp af btowpdirdhatmrdwss + hgention

CQ&BPuBgﬁ]ﬁgdéoEﬂylfhééﬁlﬂ§i, igsoindolinyl, dihydrobenzo-
furanyl, dihydrobenzothiophenyl, dihydrobenzoxazolinyl,
dihydroisobenzofuranyl, dihydrobenzimidazolyl, dihydro-

isobenzothiazolyl, dihydroguinolinyl, tetrahydro-
quinclinyl, dihydroisoquinolinyl, tetrahydroiso-
guinclinyl, dihydrobenzoxazinyl, benzothiazinyl,

dihydrobenzothiazinyl, dihydroquinazolinyl, tetrahydro-

quinazolinyl, dihydroquinoxalinyl, tetrahydro-
quinoxalinyl, dihydrophthalazinyl, tetrahydro-
phthalazinyl, tetrahydrobenzazepinyl, tetrahydro-

benzo[l,4]diazepinyl, tetrahydrobenzol[l,4]oxazepinyl or
tetrahydrobenzo[1l,4]thiazepinyl groups;

by way of examples of a tricyclic heterocycle, mention
may be made of dihydroimidazo[l,2-albenzimidazolyl,
dihydropyrrelo[l,2-albenzimidazolyl, tetrahydropyrido-
[1,2-albenzimidazolvl, dihydrothiazolo[l,2-a]-
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0O (V) NAR3 5inwich: R, R, R3, Aand P are as
defined in formula (I). Anmong t he conpounds of the
invention, a fifth group of compounds conprises the

COW@OQO@S;/@feafzmvnula (V) in 107 which: R2i sca/hrdoogenoo1ss
atom or a Cl-C6-al kyl or O-Cs- al koxy group; R3is

fromone,to three atons or group

idgﬁFF&QF 8FOEV erent, seIectedg?FgﬁbXBﬁ$E¥glgﬁd§toﬁ? al-
15bendimiGaz03val kyl , Cl- Céeut&bxgrodibygdporyll lgBdup, 2-al-
Mhﬁ?ng§m%aaggﬁ&ﬂed by a carbon élﬂgé gxgghﬁo EOEHQQe3 al -

ons Or groups, which may ent 1 cal
di peeednidagelydt ed frofta hydroe@hrahﬁﬁromraﬁéna[l 2-aj-

Clp08: hihoB2 OBy 0.CL0) - or aryl. Cl- G5

O C(0)- group %hen R3 |s carried by a nitrogen
at0n1 Ria AhgRETPaB¥ilng a8 déPtRBASHn £6r nFAT(I) & 2 to

AN gmbhBe €edp At tiifc trh@n@@yénltpnbl@}ﬁdl)ﬁl& S opiefclic

conpounds ¢ ri.se he c 0 f formil a '
o PERUB AP e LR T AT boR. Bf e SEHaT I cagppELed from
undt EA&hdMNICh it is fused, a 5- to 7-menbered
I
MBOCY p O f 0§18§y8ke 20l gl d %Q@éﬁsgﬂf% mention

o three hetéroatons selecte
0, m@¥an@eM natke udPhg tHé dAizoldgen ROMEBFLYhe thlazolyl

b98£59b9?19|9 uniborRlazB2y1R3_andiEohelbBavas defi medanyl,
in_fornu i). V\ozoo7/o§8277 11 PCT/QRﬁgowoomss

of LRERBBERYS - conorPSES 2y Loonp dtktRIHAZ? |a FHAFZCLYL,

I ntabreRolylX X, ¥ylikdiby1, pyrazinyl, pyrimidinyl,
pyridazinyl and triazinyl groups;
by way of examples of a bicyclic hetercaryl, mention
may be made of indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, benzoxazolyl, benzimidazolyl,

indazolyl, benzothiazolyl, isobenzofuranyl, isobenzo-

thiazolyl, pyrrolol2, 3-clpyridinyl, pyrrolol2,3-b]-
pyridinyl, pyrrolo([3,2-blpyridinyl, pyrrolo[3,2-cl-
pyridinyl, quinolinyl, isoguinolinyl, cinnolinyl,

guinazolinyl or guincexalinyl groups;

by way of examples of a tricyclic heteroaryl, mention
may be made of pyrido[l,2-albenzimidazolyl, thiazolo-
[1,2-albenzimidazolyl, imidazo[l,2-albenzimidazolyl,
pyrimido[l,2-a]lbenzimidazolyl or pyrazinol[l,2-al-
benzimidazolyl groups;

- "oxo" signifies “=0*;

- “thio” signifies “=5".

Among the compounds of the invention, a first group of

compounds comprises the compounds of formula (II)

R1 R2
X N
! \mj > 0
A N
R
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5 As, with the CN bond of the benzim dazole unit

wth which it is fused, a 5- to 7-nmenbered nonocyclic

het er ocycl e or nonocyclic heteroaryl containing one or
t"‘ﬂoh%ﬁﬁ%‘s‘é@ﬁwse' ected fromg,_S and N, Pb@*QFFRQlof@@/OOO:La?a
the nitrogen atom of the benzim dazole unit; 10 Xis a
carbon atomor a nitrogen atom said X belng i denti ca

t o1Br YBi-Fférent from one another and the number of X =

N rot bekng gtedd@i dbhen dr aZlnatJrs:gme aronmpr eaad oks being
or g %gs 1Wh£8h SRy cﬂeffl C:jt'enttl C? o Q#Lf eér?@l{,her and the
seﬁ t'e foma hydrogen ato 5°4 ogen atom nore
pantinbekapify Xf Fudr noed, Hammglﬁ;amtanﬂuhanmi or a

ClpCh-Ql kyk, gr&ou&%@rﬁegﬁbt'%mcﬁirﬂl)bé@tﬂylfo%ﬁﬂa , it
|sobropyl or tert 05- fluoroalk

nobelpdr pessiidley ﬁC?#f]Ruo‘F%n%?h}FLnk&dOFDSth%l goﬁ}ement or

gr QUR1 cRBHhE Bahrtl o4 amly pTRtReey, a Cl-C6- 20
t hi oal kyl group, nore particularly SCH3, a
Cl- 05-al kyl 8(0) 2- group, nore particularly -S02CH3, an

NRAROngr atp @ron@dmiﬂdga off e Riventsi@n hyar sgeandt gapup of

- L ar |
et BPERTG Byt es e crpietre B g, (21D

pyridinyloxyethyl
aryl - C1-0Q -aIkernoxyCl C6- aIkykmnorepartlcularlybenzy

| oxyet hyl, 1FRURSNC (0) -Cl-C3-alkylg nor e

partlcularly' 0) CHip- nﬁre partlcularIY
phenyl , hetieroanyl, ar r|d|nyl (H
aryl - Cl- 05-%k ks nmore Part i Rdhenzyl or

napht hyl met hyt, pgfgyﬁiethyl pheny opyI or
het er oaryl - Cl- 05 yl ene, nore particularly
pyridi nyl met hyl, pyridinyl ethyl,
pyrld@g Igropyl,thiazolylnethyl, pyri m di nyl met hyl ,

2067+ 888277- 12 - PCT/ FR2007/ 000183
qumﬂpl|ﬂylnmm@thQUMmﬁxalbnpmaethyl JdJitoany) metthidhy may be
pyr t hyl enzat hi thyl gro d
het &F og%/ﬁ%?orc’%aryjlf gerlc‘)eunCg %‘é%%’;%@ tE'ymglptl gﬁ%‘ﬁoééﬁ atom,
substhalvednwi shomneoor aor 8:sthstliklent £:RGs- ﬁﬁp@ﬁoalkyl

ey, &b g%%g;' C%' _Eo f; i ffef ente £ t%na@ﬁma@%hgt NR,Rs
roge

R2I's a n aton] R3is ar atom or group sel ected
fr@ﬁh@@h?@r@g@ﬁpatonl a 01-05-al kyl group, nore

paiﬁltg CU+§r :ay H‘Sﬁ%zﬂyéen aa%moﬁ odza| és%y-@giamqylrrpr Beteroaryl—

par |cu ar y .nethoxy, or a r 0X rou

i SORATriEd By lear bon at8ﬁ¥ §%§ﬁgﬁ¥ﬁﬁﬁ6 ?@uﬁlkyl

seﬂtmtﬁed of r-(xma3 *b/ljltpg@me at me.‘a ClhG6emddkyy1 gr oauq:yl C1~Cs-

particul neth
f%ygﬁ%elgﬁa%f%? ﬁbrébaﬁ%%ﬁﬁ%ﬁl%Foup'

15"3@#‘3) EG’C@I@@@M Wmeﬂrff& iogovaer et By deing ogphionally

?d RR 1858 orlndgpendantd v, l@@@lﬁé?ohg]erwhﬁch may

roup nor e partlcu%' or eth y
orb@m@%t%a otam orogétherenit ﬁrpﬁle ORet F“é@éﬁleéftrom

whg ch C?é“ae%éi‘@@énaa@bﬁrf ab+ dignec,ac manphel, i ng g 0dRkoxy,
20 R9 is.a haiogen atom _ nore part|cqtarké%fluorlne C{ hi
cHboCsnE TuBrogleyies- aF Ky, HMrF RN T culReRy Mt n§Fyrthio

O0lg£Bue) kexyd Mtemantilcubar hyyireghexys being optionally

Cl- f] uoroal k nor e partlcularl trifluoro hyl

DS B v Bl BPRy SBRBRIT. ST OIS epoved Erom

paert&rajﬂca_:réry 28dmi dazal yla, IRA%—aldfyhryICtahC@ cyroitealkyl
ti-cu xl 0, S ei _

q%lé%akﬁéhéugﬂsa g3 1 oneeo?(b éig%gﬁﬂ1% N B-Cs

graﬂdmwﬁe—@afﬂm@ﬂ]wmt hpitro, cyano or R4R5N C1-Ca-

alkylene group;



30 Anong the conpounds of the invention, an eighth
group of conpounds conprises the conpounds of fornula
(1) in which at the sane tine RL and/or R2 and/or R3,

anghonoh; /aR@her;, P and/or Y are as definegcn==h@07,/000183
groups above. WD 2007/088277- 13 - PCT/ FR2007/ 000183

whi_ch : th the C.N f the _
beﬁ%1n1%%zoh§'uﬁ%ﬁ'mﬁ%h W%Igﬁ g Qon 8388 §%4. Jgfined in

7- frepbeded (mano- 5 cyclic heterocycle or nonocyclic
heteroaryl containing from1 to 3 heteroatons chosen
from0O, S and N, including the nitrogen atom of the
beAzPRoddde eampaunds ofj §hgn igwengionip-a oghird group of
5 11-8rphehad Bbmseh 's%sh%theér CHIPHRIRI O DI UGG (TVv) -
heteroaryl containing from1 to 6 heteroatons selected
fromN O and S; with the proviso that, when Ais a

7- menber ed saturated/hetwrocycle, Pis different from

t he 2, 3-di hydr o-R]4={perZqli oxa oup an$\5r0n1the

151- benzopyr an- 2- one\gr ‘rqiils romi1 t at oms or
I

groups, which may be identic or different, selected
froma hydrogen atom a hal ofen atom and an oxo,
thi o, Cil-C6-

20T 190511 Vo SHTRT A RO o by OPc: cprievelic

10 cyhebatkytykysé3e€iedyékoaﬂkyI Cl1- C3- al kyl enoxy,
G - 05-fl uoroal koxy, cyano, C(0)NR4R5, nitro, NR4RS,
C - Cs-thioal kyl , C3-C7-cycl oal kyl t hi o, C3 - C7-
cycl oal kyl - C1- C3- al kyl enet hi -S(O) Cl- 05- alﬁﬂ

-S(0) - C3- &% cycl oal kyl , - -@1 - al kyl CV
cycl oal - C6- al kyl 2-%;\ >““N
Cl- | S(0) 2=, cyel oal kyl - ‘;;L
C3- C7-cytl oa k3 C3- alkylene B, 502NR4R5

NR6C( 0) R7, NR6502P5, RAR5NC(0)-Ci - C3- al kyl ene, aryl,
heteroaryl, aryl- 30 G -05- akgylene

. . Rz
het er oar y| R&i - 05- al kyl ene,_~ar yhoxy, arylthi N
het er g&y *s'§ior het er oar, | ONgroup, sai te yl
or ary Qup i ng op¥i ¥,sg£stitu R on

or nore Subst\toenis sel ected

a Cl-C6-al kyl, C3-Cr- 35cycl oal kyl
C3- C7-cycl oal kyl - C1- C3- al kyl ge, G-C- W R2
2007/ 088272 14 - PCT/ FR20

Q183 N
%@E“\ L
A\ N N N 0

Qm o

&3hal ogen ato

R3 \_R3

Ri, Rz, Rz, P and Y being as defined in formula (I).

15




fl uoroal kyl , C1- 05- al koxy, C1- 05-fl uor oal koxy, nitro,
cyano, NRAR5 or RARS5N- Cl- C3-al kyl ene group; with the
proviso that, when Rl is attached to a nitrogen atom

dl fferent fr a 5 hal O%]I\ mo-ﬁ 00183
from an oxod%l%jhl o, cyano ni t?lona NR4ARS, A p(gj
Cl-05-t hi oal kyl, thioaryl, thioheterogary
CLAFSNG KK, CARPERYS ﬂ%t EFSaﬁLWSWlOHNRécé@P% group of
- NRESQRRIM AN Qiiipr Ss@d O 08RmSbusas phar ferealalQviRi s
a hydrogen atom a hal ogen atom or a Cl-C6-
al kyl , C3- C7-cycl oal kyl , 03- C7-cycl oal ky1-01- C3-

al kyl ene, C1-05- or oal kyl or B2-05-al koxy group;
R3is from1 tB13 dlohs off groups, , which may be
i dentical or differehtyy'sehgcted ? om a hydrogen

15at om a hal ogen atonk301-0 7 cycliMo-
al kyl, 03-C7-cycl oal kyl™- C1- 03 alk§ én C1- CB-
fl uoroal kyl, Ci1-05-al koxy, C3-C7-cy oalkyloxy and

5031@7%&@dhoalkyl Cl- C3- al kyl enoxy, when R3 is carried

byRﬁl‘ CRL DOR, atp?'an% ésaér 080 d@ 7 Ak OPRuE (I

gr oups, 2hi €h may |oa or different, seleozed
froma hydrogen atom a halogen atom and a

Cl@%nR) kite égmlggnn§¥clo@a|tlh\é vinvention, a fifth group of

G- Croyclal gl Clce el ens, GG T Luoredl

10 cyetaahkyl - C(0) -, C3- C7- cycloalkyl Cl1- 03- al kyl ene-
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0 Gl- 05-f) | kyl | - 2-

al( %I S(ltlf) 2r5n dnugggs ugr o% %%10%2 é C% 1%1 C%r C1=Ce~
al keyko38¢0)g2-ougs- C7- oyoloalkyl C1- C3- aIkerne-

30§§0)2 é‘r%?n %ri‘é’ltcg tg]gz%e’ggoﬂ s¥chealiky - @nich may be

/- cycl oal k - C3-al kyl ene- O Ol{,
Clidgmp@@rloé}zkyqil @f@(@}ﬂt, gﬂ;qec@eg( Ogrorg)r yvdrogen atom,

heteoay yélits%(ikylgr QP-CMEERORS oy Caydi&dyDy ggoup, when
nitrogen atom ggRA and. RS are, i ndependently of one

an68héf, cﬁrﬁ§ﬁgo n%afmPer §€M0s- al kyl
C3o0k7- cycloalkyl C3-C7- cycl oal kyl - Cl - C3- al kyl ene,

aryl - C1-.Q5- I r r

0Bt her wi i Y he i CPoglls of By o’ en SBobo T BbeaT Y be

15idPGTAER20GY OdDiB8rent, selected from a hydrogen atom,

caghigesthe : aﬁazqef]&ydl' ne,QyeL O!ﬁmweo pi(B§LI dbhe, aryl-c;-Cs-

aze I ne, r phol 1 ne thlonorp I ne, piperazine or

bﬁ’éepa,@l(@é “grEE@HPt hiveegr dep bei RGTaperoray | ¢ nitrogen

suagbhguted with a Cl-05-al kyl, 5 C3 C7 cycl oal kyl ,

C3-07- cycl al kyl - Cl1- C3- %Ig Ie - C6- Ikylene,

b BoRat ok UPING, P, dpeypet” ar” GETIRKA -&0) o

Cl1- C6-fl uoroal kyl - S(0) 2-, C3-C7- cycl oal kyl -S(0) 2-,
A%gné h'oealé(%sm g&ﬁ%:%k%&%{%ﬁ%@&ion&,r y1- 4y group of

10abmybuﬁﬁs) -c@BpLCYseycl dad kydon@iowesisl kyl efer@pdp- oY) in

$whl.uoroal kyl - C(0) - group; R6 and R7 are,

|ngependently of one anot her, gdrogen atom ,or a
Ci AC6- alRyl ,wig3h Ckhey Gl k)ﬂnd @t ckhe benzimidazole unit

cyﬁheﬁl KHi-cE -3B- akkydhangr, aryl- Gb 0b-pbkybesd- nnocyclic

15ar group; . L
Xerocycge or monocyclic heteroaryl containing from

one to three hetercatoms selected from O, S and N,
including the nitrogen atom of the benzimidazole unit;

Ri, R, R; and P being as defined in formula (I).

Among the compounds of the invention, a seventh group
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R8is a Cl-C6-al kyl, 03-C7-cycl oal kyl, C3-Cr7-cycl o-
al kyl - C1- C3- al kyl ene-, aryl -Cl-C6-al kyl ene- or aryl
group. 20 Anong the conmpounds of the invention, a
tethz@fo(?%s@fz?@O"DOUHds conprijses the compayRes o7 /000183
fornu a (I''") in which 25 in which XIS a carbon atom
nitrogen atom said X being iden % % 1 .

d| PreEfP SRERTGt e r F AR o ‘H%OW& Oim“ Ry i
beivhgcyr.eater than 2; Rl, R2, R3, Y and A bei ng as
defined in formula (I); i t 30be|qg2p033|ble for RL to
be linked to the 5- or 6-el enent unij *2 e bicycle.

nAgI st h

Anong the co nds of the ipve
group of conpou ri sesN f formula
(I1'1') Ribin mone

nt i

re atons or
groups, which nry

| or different, selected

froma hydrogen 5%ton1|a hal0gen atom or a

Cl- C6-fl uoroal kyl groupgbRi b |% vy hydrogen atom or a
C1- 06- al kyl , aryl, heteroaryl aryl - C1- C6- al kyl ene- or
het er oaryl - C1- 06- al kyl ene- group, said groups being

L bst t ed t .
B, 16an oy 6o Fibnbooh OF GRF A TtidtaR} g Unit
frefth haliedeniat dm dusedCl-£65al kyd GroepheRRd RnoAyclic
X ﬁgge¥oggbg gafs_‘r drﬁ ﬁ@g cfl. f?lre%lr%aryflt contan‘fﬂ? g?ne or

t he conpo group 15 0
coﬁ'ﬂ@uh@§eé‘@ﬁ“ﬁpm§e§q]4$@t(ﬁﬁrpﬁﬁm@soofo@IﬂﬁuNa (val)ldlng the

R £t Mogen akBmWBirCRNW e itfildakdi< figter ocycl e or a
tricyclic 20 heteroaryl selected from

antl Y béPn§ &??ﬁﬁqrﬁﬁpmnoFo?ma%fﬁﬂ%enE??ﬁ%hgs?gg X being
Coﬂﬁéﬂﬂd&amf the dmveitfifetera t Brocheeahl gimoophef and the

gunds oLl ges the. comaunds f darmia (V). R
Rla is one or more atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, more particularly fluorine, bromine or
chlorine, or a C;-Cs-alkyl group, more particularly
methyl, ethyl, isopropyl or tert-butyl, a C1-Cg-
fluoroalkyl group, more particularly trifluoromethyl, a
Ci-Cg~alkoxy group, more particularly methoxy, a C1-Cs-
thiocalkyl group, more particularly SCH;, a C1-Ce-alkyl-
S({0),- group, more particularly -S0;CH:;, an NRsRs group
or a nitro group;

Rip is &  |hydrogen atom, or a Ci~-Cg-alkyl, more

particularly methyl, hetercaryloxy-Ci-Cg—alkyl, more

particularly pyridinyloxyethyl, aryl-C:-Cs;-alkylenoxy-
C1-Cg-alkyvl, more particularly benzvloxyethyl,
R4RsNC (0} ~-C1-Ci~alkylene, more particularly

R4RsNC (QO)CHz-, aryl, more particularly phenyl, hetero-
aryl, more particularly pyridinyl, aryl-C;-Cg-alkylene,
more particularly benzyl or naphthylmethyl, phenyl-
ethyl, phenylpropyl, or heterocaryl-Ci-Cg-alkylene, more
particularly pyridinylmethyl, pyridinylethyl,
pyridinylpropyl, thiazolylmethyl, pyrimidinylmethyl,
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Rl, R2, R3, A, P and Y are as defined in fornula (1).

Anmong t he conpounds of the invention, a fourteenth

group of conpounds conprises the conmpounds of 15
for}r@“'zpo@\’o)as'znm"m' ch R2 and R3 are, indepeadeablon79fooo1ss
one another hydrogen atomor a Cl- C6 aIkyI group,

121, A, P and Y_being as .defined in f & q _—
AnBHg el Ty dmEStds of %lﬁeomﬂylaﬁ |ft SreRy Imethy

gr pynaeflngqmeewl@qs oeomyﬁzsﬁﬁhﬁmmnw@uqu afodwr mul a

at_the sane
SnbPoR ARSI D ShaPey v Sraod Hef FrbdP EhippePtionally
greubst@tmmeﬁ4vuMW12ﬁﬁ?l@88ﬁ5fe £8bsRCTLUER260R-000083h may
ab e suhbs t t ﬁg%?
B% ;dEBtE%%l g@ %%g%ﬁggﬁﬁgﬁgrdﬁﬁxﬁﬁgggca e readrIy
cIBavedl§ ﬁrbﬁﬁ§09§Me@m0§1through the breaking of a

heger ol yii grbQthn Wt Nyt depBLL HES 9{'01% HahF( Qﬁagen atom,
el ectrons. This group can thus be re repl a “qof1-C
0 1T

wi Bh Canbe ikt oaﬁoaam P=e sraﬁgrrru?%m

exanpbgy eug candg greupsuatelyf @rl’etﬂx:a{m| &r a hydroxyl

roup _such as a
acOlnl;

e el TR e B e

p tol uenesul phonate, triflate, acetate, etc. Exanples
'eav 510 gr Qg A0 Alg e eLepcasthah BNByarogen atom,

pre ara 'on 't hereof ar en I'n vances in-Organic

Chemcghcwalhylwegmupst ﬁnceaﬁtp@rrtlfalnnléry methyl, and a

I npersciangs -?0b) - 1N thersgpsequeniiokext, thartechlarly

protectlve roup” i.s intended to a group that )
cahCBe) 3rf:orﬁ;’rsn:t'c'ka‘r)r)l'I'y Hfbriporat éjr?qrr?ted?g”}&r?erﬁlc%ogen atom;
st ryctude ®Y tdré he iaikdeceindearyior asil yonenaamwhemg a C1-Cs-
part 5 the nDIecuIe durangu%gra reac aggn%hat
caf b% 1 S58PPy PRGBS LA subgequen ste
synrhesrsdeRaNhhes cﬁoqmthemtwwehgtbap91an§gahs@tom which
r efzs!&g_‘gsstﬁéﬂﬂr Q'Npgr'%:%?r'l'alﬁ’%o gf trdoex%rﬁf ﬁrgé B

eene tion

| nRer §6i edcdralomgen 25 tom, ac@@i’@arﬁ%fwft:‘hl%lﬁgy fluorine or

'nMﬁDbkgﬁe tnﬁaCQWR%PQEEaQ&yﬁOLnMBE?FLﬁaﬁéﬂh%?hrly' methyl,
prepare accordin o the illustrate

geneTe a1 | ko HPREFLEH ScHERBOTY R2 wa‘is fluoro-
2087k 0882 dord 9 pd?.@ﬁ[d?%fﬂ?f OG;G:’IJSBLuoromethyl aryl, more
C3-Cl:¢ oa kon 07: c cl gal kyl -Ci al

orp%FyfxEé %JEEﬁBXy g Srog X Qm%%a Rﬁ&k%&%ﬁiarly
deimnédzohyﬂornﬂﬁaRél) qmtrmaﬂlahnde ofmartee cpApsdsdlarly
Of?£8§2Y£ﬁng” whiGhy A oﬁg?a&%fﬁbdgﬁhﬁ%ﬁally

a (I A ove, at t ref ux o solven
suBWbasitetadneri thhecaRuUA M @@F&m@e%faﬂhe’lc@%mﬂ more
of o PE MWL B V| hekByBrepared by the prior action of
trinmethylalumniumon the amnes of fornmula (VII).

Starting from conpounds of formula (VI), in which Bis
10maoﬂmgdr:®oeylccgﬁmrmd@ndfP thé abgv&icaoe, asndedigiedhi group
for t he car hox acid function .
cOHE o FPERCRAS, SRR et ag, HORGPLgE e n ik e g) &0
chiloi¢deabythhesaoei eimef &1 exdnple R:obntbonye, and/or A,
r gf nt. .s b
G TR LIS 2 78 € b, B BeRTREA R Bctpe prove:
fornula (I') is then obtained by reaction of the

d%hgfdgﬂﬁ@&dﬁé\éﬁ th8 Wﬂb@ﬁt@oﬁs %‘H&ﬂﬁhn§roup of

aton1 and P, Y and RL are as defined in formula
wwrn@%ne%nﬁeanalerﬁfahﬁupampvrln)ﬂ of Gramie B and
20 R3 are as defined in fornula (1) above, in the
presence

halogens or an_10. acti vateg E%drox
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of a base such as triethylanm ne or sodi um carbonate.

Alternatively, the conpounds of formula (VI), in which

B is a hydroxyl group, and P, Y and Rl are as defined

I nwHob Yk aogkhy7can be coupledswith the 2bce9RRQUNGS 000183

of formula (M) in the presence of a coupling

agent such as a di al kyl carbodi i m de,

[ (benzotriazol -1-yl)oxy)[tri rrolidino)

] phosphoni um

di et hyl cyanopho goupling(agent

known to those skille §in the presence

of a base such as triethylanm ne, in a solvent such as,

for_example, dinethylformam de. In schene 1, the
coﬁ%oﬁﬁgghof formulae (VI) and (VII) and the ot her '
r eagent $5. wheirth hehaetthdt bbngr «plar thg IBnidemdazpb unit
descri bgdnarg iconmes ci gl lau vl | abhe, [deseihdifdetdd mono-

the literature, or prepared by analogy to processes

descri bEHCLACt heNPFEEPEYGLE (ROS. BEGHAGYCELCal  heteroaryl
Suzzi ancdn;c@iﬁ%n@?@fgﬁ_om 200do éoelbt)arfh;c;barslzcﬂridséh\l\;fbrom o,
eddy ef al., ndi a em cC.,

D007] 08825928208: PP ER3085P00B 83 §ég§ﬁf?e " Aboragt  the
et al.,bBEnrimidakbde Ghém;, 1981, 16(1), 35-38; R J.

th et_al.,, gl t . em 6¢ ; lic het B
'I;I?féedrm%se nala.],' \I;ge ’He%:B Cﬁgmll?l %beé%e%g)]ﬁﬁ%%;lc etero
Mul | ockeYELB. oF. Whvamligpchesereasrl Ccongpdningg)from 1 to

829- 833}, nEPErBXaBRLE se1BE teeMAIR O feramya (V1)
or (1), that are C-substituted on an ar

| or

het er oaf¥Fhgriehd WAV G altBAt gr BRE® chn it 8ot ArpegPered
bylfl 3p@@tﬁﬁg_téaacmé@@rq@%&?bysepl hiys ahdmtf@rewch fasm the
al | adi oL.irqn, carrje .out _on the correspondin
gonpounggéﬁglkgaﬁﬁrg’€Van5P%6Pan§ub§FPP€tean%PtE gmg the
hal ogenl abenzopuchnag-anehboniupe, in the presence, for

ex | e; ,of alqk esi al.Lde an 4

U L L yEgran %98%41 prd gfbull, Smich may be
in the {fertacate o5 AL EFURBERersatedied Jromma CRERrogen
Soc., 2002m, 124( 48] ogk3858toff, QHEGUIHET ofb,al thid, C;-Ce-
Og. Chem . ' 1998, 63(9), 2852) Tor exanple,_or. known
to thos®iexit| edpncCirferateal %'conﬁéU?REF%ﬁ1??i¥H%fcl'c3‘
(VI') oralkylehdat afec2CiGstdslkiUl edCoftamlaopy ,Or Ca-Cy-

het eroaryl . gr with a cyang, aryl aor _heteroar

or oup e SRR Ak R R s P o e Hd kv Tenosy

cat al ysed thy faumeball kexnh asy@adl adi(@hNRaBsr i edtoot diRRs,

t he corkespondi: ounds ~0f ~f ¢ (1), O
(E %_p Q l%gleﬂlglig V\Actahc’égéy;@jb@a:ﬁé%‘lﬂtl?{o’ ’ Ca-Cy

substitute , for ex | e, romne atom in

t he presenteabkyi rEmghhyldiviignashdn de, ofS @yihofenpékyl,

aci d or_ofohetproarylneanha aci dg (65 -By-@% V&REne-C3-Cy-
met hod described in"the liferature or known to

hose
ski | | edFYRteReRatt. FheCcohpdtnds dfFor rﬁ;rgs(%iyospalkyl—
(1), inswjsh P ¢s-B0chcivbsikyilue)w-th a.substitlealkyl-

R1 di t I :

e obt 4 e By LeBsar (1 o eaciPoR Roa Nryola By offesoa:,

net al srEhNagOg¢eppet;-aldtyliate putaonl t hehevereapphdi ngryl-
' f I | [ h f

oyl et ge et bl i srt el Pae el ARR Ay iowy,

t he Bucimwpl chihet hdbtSdarBuedmalod ehesproagylimio group,

Chem %id 200% - k24 11684) 0 By Bkhel %:ﬂggnally

descri In the litérature or” known to those’s

in the s#?stiHetednpdtRdenss SFomanS JYNSEFtYanys FRapcted
affh Q:ﬁ&g%&tq{aelg:og%h a%%ﬂ'lsoqng]etaer Qaryl-AIBHD, C3-Cq-
Wi an or group, n be

bt i T TGP o Ou-GanENBIRG gt aBaras S D o C1-Co-
(1) or (M), substituted, for exanple, with a brom ne
atom by a 5 coupling reaction respectively with an

am ne, an am de or a sul phonanm de in the presence of a
base, of a phosphine and of a pall adi um based

catal yst, according to nethods described in the

- N a o s - g, A~
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30 substituted with an SO2NR4AR5 group, can be obtai ned

by a nmethod simlar to that described in Phai nazie,

1990, 45, 346, or according to nethods described in

th | I; r known to th e Skl Il ed Tt lﬁ%z@rob 000183
Thgocg@gzﬁgg%g? formula (1) gr (M) in V\ﬁl@cﬁ /

35 sul phur atom can, for exanple, be obtained

react i of 1BPTORE K¥drr espSndf et LEeBunds ©f- Cfﬁoffﬂﬁloéo(allf(oxyf
or (V1) niRrehi @a¥id,S NMEIROXYGER, FANOTY, - @&—ta{‘ﬂ_}@'][élwejﬁoup,

such as L n's reagent. The c ds. of _f

(1) or “RPe RS BoPPeSorkia  worBi07  Dasser A Bached to 2
- PCT/ FRﬁ&(ﬁZ‘b@@&l&Btdsm afprbt ethieve Ry oup dafrfiegenty from a
ni troge n bony ro :
tert-butyrs § o %tn@ﬁé/"c‘%ﬁ %qbié’ﬁ‘gw sBica Byapp. mitro,
group, bTamRsbe dhpﬂ@teb%edlk}léeor dhmgamleheﬁheaheteroaryl
net hOdSCkr@é"%ﬂl&ﬁJ‘osgrﬁlekfd hacrbhey Boky, SQMESCHR, and
gi ve congﬁ s of formi where R3 1s a hydrogen

at om ppedts O i nvention, according to anot her

?{/ﬂtS) agpaﬁt axyg%nab&oSul@mﬂmmds of fornul a
- X

f d
ok o) aB B RbRRo At oot Loden o i SR B -co-

conmpounddkef ,f or mta,£¢yclolkEl.r0 I5-Thecpml oebkyl-C1-Cs-

VIT-b), (V VL ,
(aCCOYdI) nlg{ g schemge é j%(:]?rueoa"[nﬁg\ )(t]é/i ‘15} élme Ezgl%gab%gup,
20B¥/ 083277f$Nn2|\]H2t0( | X) atomy CRCTHFREDE7/ ogoisls may be

Reduct i 9QRenNicalfB d2Ngifferent, selected from a hydrogen
atom, a halogen atom, Ci-Cs-alkyl, C3;-Cs-cyclo-
alkyl, Ci-Cy-cycloalkyl-C;—Ci-alkylene, C1-Ce—
fluorcalkyl, Ci-Cs-alkoxy, Ci3~Cy-cycloalkyloxy and
Ca-Cr-cycloalkyl-C.-Cy-alkylenoxy, when R is
carried by a carbon atom;

or
is from 1 to 2 atoms or groups, which may be
identical or different, selected from a hydrogen
atom, a halogen atom, and a Ci1-Cg-alkyl, C3-Coy-
cycloalkyl, Ci3-Cr-cycloalkyl-Ci-Ci-alkylene, C1-Cs-

fluoroalkyl, aryl-C(0)-, C1-Cs-alkyl-C{0)~-, C3-Cy-
cycloalkyl-C{0) -, C3-Cy-cycloalkyl-Ci-Ci-alkylene-
C(0)-, C1=Cs-fluoroalkyl-C{0)-, aryl-S(0)z-, Ci1-Ce-
alkyl-S(0)z-, Ci1-Cs-fluoroalkyl-5(0)z-, C3-Cy-cyclo-
alkyl-S(0)z-, Cz-Cr-cycloalkyl-Ci-Cs-alkylene-
S{0);—, C1-Cs-alkyl-0-C(0) -, C3-Cy-cycloalkyl-0-
c(o)-, C3-Cq-cycloalkyl-C1-C3-alkylene-0-C{0O} -
C1-Cs—fluoroalkyl-0-C{0)-, aryl-O0-C{0})- or hetero-
aryl-0-C(0)- group, when R; 1is carried by a

nitrogen atom;

R:s and Rs; are, independently of one another, a hydrogen
atom or a C;-Cg-alkyl, Ci-Cy-cycloalkyl, C3~-Cq-
cycloalkyl-C;-Ci-alkylene, aryl-C;-Cs-alkylene or
aryl group;

or Ry and Rs form, together with the nitrogen atom which
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1-Me 3-0H 2-0H 2-0 Me A process for preparing

the amnes (VII-b), (MI-j), (MI-k) and (VII-1), in

their racemc forns, is 5 sumarized in schenme 2. It

co '%b%ﬂéb%ﬁ%?ﬁ'rst_Step’ Lnqgubstitutingcr/rr2007/000183
2-fluoro-5-nitroaniline (I X) with the racemc am ne

(MII'1). This reaction is carried out, for exanple, tiy, ,
heat i ng “eR& 1Gf0 rehfERrs widhout G HiEHne The RadrOldRine.
pr oduct $ip¥)r itdiwe obkaicpetcar emb@piulseqyentdhy omorpholine,
cyclized.to het.erocycl ei %‘Xlé) i n_the presence Ofth%s rou
r eagent PSEET AT | Pruor GECEHPET A I and TG 1 ddgént TP
such asbeyjdigogent penakige, sulbhetieacedowidgh ng c@r+isedlkyl,
out in soluti j | vent~_spch L ¢hl or h

(by opt i%?n' gét%i%ﬂcgf Is ocetg% Tes%)?l?%gédﬁ?%% %n%h%a%ylene’
Fr eedrraﬁre'tl-é?hr,csﬂalk%fen@weﬁryl 1968tezEayrylasAry } 15 (0) 2~
the case, where RA 15(ah J-f,er et fIomda dWdRAgaN@LAM  C5-Cr-

the cyclization can give a mxture of regi oi Soners.

The conB¥GREAERYL-ERB )2~ hy dfFex§T)CEaOBEREonvertad iy lene-
gO t|hE isqnsp@und a(rlﬁhll—)c )t-h Rsﬁsrl%ugt@m,c (foq;]-,excafmﬂgecyclo—
y al kylation _in . the presence e.s adi u

Pyl i de R LoF @A Al kyats g UL UErC A neaRy e € (0) -
i odi de or @q+rei-lusubgbatle-C e ngtowr gr oup of the

cogpo Xl ro( ' t [

25T raRE 7 edr Py [AErbergeRiay Yy EEEREE, -%i By ogen
cat al yt REOHydr 8§enat | 8 Faralfe lor eSanCe-efchog bkl ystCa—Cr-
such ascpahtbadikym-en-eharogaendr, burany.cotberamgiiate- or

of reduction of a nitro group to an anmi ne, known to

WD 20077888297 P4 - PCT/ FR2007/ 000183 those skilled in
thrg art isThe am,pres-4Vk¥ie) apde(dyieldaidan be Cy-Cr-cyclo-
prepar ed,accordi t chenme 3_herepnalter: chene_3

A pr oce%%ﬁ %FE —rc‘g%aarlﬁ{r?@ Yhe ’amaﬁ%%_}(:vl % eéﬁlka}fﬁlc?%e\/l r&f) aryl
consi stgyoup.a first step, in substituting 2-fluoro-5-

10 nitroaniline (1 X) with piperazine (XIIl), whichis
substituted on one of the nitrogens with a protective
gr¥upns Fhies qaamaunste ief chlei eBventiorer aexedpie, 9pyur of

heabhpguhfig loMhgreagant shai haiouselsvept . Fhhranaddi tion in
product (XIV) thus obtained is subsequently cyclized

t 0"15“34 heterocyclic conpound (XV) in the presence of

a

R1 R2
X N
ﬁ\ mﬂv@: > an
Ay A -+R3
x> Ny Q
R1

in which

X is a carbon atom or a nitrogen atom; said X being
identical to or different from one ancther and the
number of X = N not being greater than Z2;

Ry, Rz, Ri, Y and A being as defined in formula (I); it
being possible for R; to be linked to the 5- or

6-element unit of the bicycle.

Among the compounds of the invention, an eleventh group

of compounds comprises the compounds of formula (III’)
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15

20

reagent such as trifluoroacetic acid or formc acid
and of a reagent such as being carried out in
di chl oronmet hane. The 20 then be depr ot ect ed;
hy 0 in hydrochloric acid

ﬂb b?;v?ogg ?X)can be alkyﬁgted for eggxgﬁgbpg7/000183
presence of a base such as sodi hydri de and of an
aIkyIatlng nt such as 25 net |od|de in a

sol vent such ahdeof \ di met hyl f or mam de,
to give the e eroc Th 2007/088@?7-
25 - PCT/ FR20 ?& |tro group conpound

(XVI1) is subseque $y reduced to g e the am ne

(VI1-e) by catalytid¢ hydrogenation in the presence of

a ¢atahysh such as pal |l adi umon-charcoal, or by any

other nmethod of 5 reduction of a nitro group

anfie, kfowi"fo Thod®%ki F-EESi nthegﬁ?'?p é”halrﬁq}}emay be
(VII-f)laanpﬁeearaﬂ:bﬁlféémenng tdesl enitted groupébfhvﬁeogen
Conpoungtn(::%%\/) Eglrlogéﬁmalt% o rCa= CC% \Podrtg’é(lkyl group;
reacti of Wt h%a Fes as tin chlor
soRMentlsu@hhH§r996@|ﬂeﬁﬁylﬁerﬁnﬁhd€ﬁ Fhisy hni ag¥l, hetero-

(VI'1-2) g2(Y1 1 - €3 r@Dde (ML adkd@Rhehe paepar@twﬁlr@ ~Cg-
to schene 4 herelnafter 15Schene 4 The ani ne

can be PHEBAPBE by FOHFct i SRt HTVRLsoRtiAg HPFFBAallY

precur sgubsXYilikpd desehi betei not hencde | idrenatsur er atoms,
(R J. th et al 6
exanpl e thglf’lgl Vg clq%/;g:r cgagacf o%lgge}f%e br%g%%%iég& from
a catalyshaéugbnaatpmlbadauﬁhe@aﬂikkxinﬁroww accordi ng

er Hed 11 LEO-QIOUP (D) .
OR% ﬁﬁ ngx%to those s%% d%?%r?the SEaT The
am ne (VII-c) can be prepared in tw steps fromthe

Ni A% OnHT G S@dﬁm 8%&15!;) odesid beg-akeyven, The twelfth group
i nternedi at e é reﬁ%red fromthe &;ggur Iy ) -
(O | FPegERe Ol9RE 4 SE5C f05s CGBEP HRCHY & -
alkylatlng agent such as nethyl iodide, in a solvent

WD 2007/ 088277- 26 -P R2007/ 000183 such as
tetrahydrofuran org tehyl f or j de. The conpound

(XIX) thus obtalned CEE z |y be(l¥onverted to

an amne (VIl-c) by catal yti hydrogenatlon in the
presence of a catal yst such %

pal | adi um on-charcoal, or by any ot her met hod of

reduction of a nitro group to an am ne, known to those
skih| ethiich tWie iarta Théczoilne (hﬂtlezd:)cxcfahe berpreptarégyclic

np?%%%¥§%§ sor%;%FFF?descrlbedabove The 10

internmediate (XX) is prepared fromthe precursor
(XVII1), using a base such as sodi um hydri de and
di-tert-butyl dicarbonate. The conpound (XX) thus
obt ai ned can subsequently be converted to an am ne
(M'1-d) by catalytic hydrogenation in the presence of
a 15 catal yst such as pall adi umon-charcoal, or by any
ot her nmethod of reduction of a nitro group to an

am ne, known to those skilled in the art.



The amne (VII-g) can be prepared according to schene

5 20 hereinafter: Schene 5 (XX) (XXIMvIl-g) 25

The amine (VII-g) can be prepared in two steps from

2- wodaodnioeeeghl or obenzene (X%l - (G A Opelr/F&20079000183
Chem, 1993 (58), 3194-3195). Firstly, the conpound

(XXI') reacts with am nopyrazine (XXI1) in the presence

of a catal®at such as pal | afizum di acetate, of R4 30
phosphiged g M of a base CaeSIUWlCu’Oi--N , in

a SOk as tol hese ei@ ong~y he
cycl I zatjor ik ( Led antk-Ca N\/:T—RE
finally glve am ne (VII-g) catalytlc

hydr ogenation in the presence of a catal yst such as
pal | adi umf@h- charcoal, or cordlng to any g
nmet hod ¢ elducti on of

3 0S i1l ed# :
(M1 - 110 =3 can bDe-prépargd-Riccordil
scheme 6 herewmafter: Scheme 6 (XXIV)(XXV()(V R3
I1-1) 10 The condensation o

[a]
A
(]

2- am no- R%ltroben2|mdazol (XXIV) with a readent

such & ( XXV) i, possible ) plate a
cycl uct ( whi/€CAN s a mxtWrelof /'t

i soner & 0_group t eNerocycl e XXVN

be reduced t Bf ne group by Reaction with tTm R3

chloride, or according to any other nethod of
reduction of a nitro group to an am ne, known to those
skilled in the art. The amnes (VII-h) and (VII-i) are

t s oyt arpede 208d Thebamhgess(¥ekifkdand ¥tk qan .
be prepared according to schene 7 hereinafter: Schene
7 WD 2007/088277- 28 -PCT/ FR2007/ 000183
5 Among the compounds of the invention, a thirteenth

group of compounds comprises the compounds of

formula (V'}),

R1j€}ié ; R2
N
A\
\Q/ \@:G V)
A R3
10 in which

R:, Rz, Ra, A, P and Y are as defined in formula (I}.

Among the compounds of the invention, a fourteenth
group of compounds comprises the compounds of
15 formula (V') in which

R; and R; are, independently of one another, a hydrogen
atom or a C;-Cs-alkyl group:;

Ri, A, P and Y being as defined in formula (I}.

20 Among the compounds of the invention, a fifteenth group

of compounds comprises the compounds of formula (I) in
which at the same time R; and/or R and/or R;, and/or A,

and/or P and/or Y are as defined in the groups 9 to 14
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n=3: (VIl-m n=4:(VI141) (XXXI) The amnes (VII-m and

(VMI'l-n) can be prepared in four

st epsfronformam de( XXVl 1) (S.L. Chupak, 5

US2R06 1354482 7he formam de (¥XVIT) can %T@%‘éz\b%tﬁ/%oow:a

in the formof dichloroimne (XXVIIl) by reaction wt

a xture of SOC12 and S02Cl12. The conpound (XXVII11)
AP8YFsequent |y be substituted with a dianine of

structure (XXIX) i n which n =3 o0or 4, to glve a

co hasphin of .a_base,such y

caggll um carE“FJleﬁ’aetc'é‘P r%edltj’("?ftl on %IF & At tr%ea}%ﬂﬁ of FOUPT 18

( XX¥Etpnbydcatal yean 15 bydnpgeﬂmu onannteherpadsbnceleaved

of f?’ogtategl MéieéHf@ %%r%l'ﬁd{dﬁ@ Bge ﬂﬂl&oaclf gr helterolytlc

accor to any ot her uctl on of an
gr 8ap o wirktanthe, depewture tcrifbs@ @ﬁqlm ef i plenerans; This

mib%@ugt ResSthhe R %@dﬂ}% h@eﬁ%ﬁ@d( Vil a@bther group
VI.I-n). 20 The _tabl e which lows illustrates the
chéﬁif& F sfr ucHhsds BHd Yhe 116?1%/%%%1? pr6PEr t PE&TELe-  Such

soanaexagpl e cafpd nterapdi gbe C@mm@s ofhémg@th@ or an

(VLI % ord| to t elnventlo%b Inthltls1 ‘?Lh e
WO Sb0 76882 A OLGY boFFPBB0GH Db 0383 & aPﬁ&“ phonate,
cobarmehwpu(L@)lbngitees t heoned Tuergepoiphenatet he trlflate

p gQHEé§e'” gﬁgreeﬁﬁﬁgggbgs E@) 1E9¥Hh§ EQEEPHN nd also

I cates tha pectrum is des .
exﬁﬁﬁ?é@ncéﬁn foe "ts"'iﬁtPB‘@@éfa@éloﬁnnthereofep@%%erﬁlé’%{l in

COWE@U&ﬂcéB E‘Lhe@r@%ﬁﬁd‘ QHEmieReas J HQ&éircEEPf €8RNE8idion,
ﬁgiund in h dr.ochl ori ggéform and the ratio between

%Ysl?gef: E1EHEFd: B ratio. Table 1 No
tIﬂCtheesﬁﬁdddﬁEﬁtrmbﬁt) Yhe- aedoN bbb thctive group” is

intended to mean a group that can be momentarily
incorporated into a chemical structure with the aim of
temporarily inactivating a part of the molecule during
a reaction, and that can be readily removed at a
subsequent step of the synthesis. Examples of
protective groups and also references regarding their
properties are given in T.W. Greene, P.G.M. Wutz, 3rd

Edition, Wiley Interscience 1999.
In accordance with the invention, the compounds of
formula (I) can be prepared according to the process

illustrated by general scheme 1 which follows:

Scheme 1

Y VIl
V) D

Y

The compounds (I) can be obtained by reaction of a

compound of formula (VI) in which B is a C;-Cg-alkoxy,



235 - 236 VIl-b wa - 168 - 172 Vil-c II' N a - 195 -
190 VI1-d 0 O CH3 410H3c - 198 - 200 VIil-e , H, r4410N

NVR (ExanpleV) VII-f 1 /N, 115 - 118 Vil-g N

WO 2007/088277 - 19 - PCT/FR2007/000183

C3-Cy-cycloalkyloxy, C3;-Cy;-cycleoalkyl-C:-Cs-alkylenoxy or
aryl-Ci-Ci-alkylenoxy group, and P, Y and R; are as
defined in formula (I), with an amide of the compound
of formula (VII), in which A, R; and R; are as defined
5 in formula (I) above, at the reflux of a solvent such
as toluene. The aluminium amide of the compound of
formula (VII) is prepared by the prior action of

trimethylaluminium on the amines of formula (VII).

Starting from compounds of formula (VI), in which B is
10 a hydroxyl group, and P, Y and R; are as defined in
formula (I), the carboxylic acid function can be

converted beforehand to an acid halide such as an acid

chloride by the action, for example, of thionyl

chioride, at the reflux of a solvent such as
15 dichloromethane or dichlorcethane. The compound of
formula (I) is then obtained by reaction of the
compounds of formula (VI), in which B is & chlorine

atom, and P, Y and R; are as defined in formula (I),
with the compound of formula (VII), in which A, R, and
20 Rz are as defined in formula (I) above, in the presence

of a base such as triethylamine or sodium carbonate.

Alternatively, the compounds of formula (VI), in
which B is a hydroxyl group, and P, Y and R; are as
defined in formula (I), can be coupled with the

25 compounds of formula (VII) in the presence of a
coupling agent such as a dialkylcarbodiimide,

[ (benzotriazol-1-yl)oxy] [tris (pyrrolidino) Jphosphonium

hexafluorophosphate, diethylcyanophosphonate or any

other coupling agent known to those skilled in the art,
30 in the presence of a base such as triethylamine, in a

solvent such as, for example, dimethylformamide.

In scheme 1, the compounds of formulae (VI) and (VII)
and the other reagents, when the method of preparing
35 them is not described, are commercially available,
described in the literature, or prepared by analogy to
processes described in the literature (R.S. Begunov
et al., Russian J. Org. Chem., 2004, 40(11), 1740-1742:
V.M. Reddy et al., J. Indian Chem. Soc., 1984, (111),




i1ipNN,---5-/ - 249 - 253 H, VIIT-h NN N- NWR
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89-91; K.V.B. Rao et al., Eur. J. Med. Chem., 1981,
16(1), 35-38; R.J. North et al., J. Het. Chem., 1969,
6, 655; A.R. Freedman et al., J. Het. Chem., 1966,
3(3), 257; Mullock, E.B. J. Chem. Soc. Section ¢, 1970,
(6), B829-833), for example.

The compounds of formula (V1) or (L), that are
C-substituted on an aryl or heteroaryl group with an
alkyl group, can be obtained by a coupling reaction,
catalysed by a metal such as palladium or iron, carried
out on the corresponding compounds of formula (VI) or
{I), substituted with a halogen atom, such as a
chlorine, in the presence, for example, cf an
alkylmagnesium halide or of an alkylzinc halide,
according to the methods described in the literature
(A. Furstner et al., J. Am. Chem. Soc., 2002, 124(46),
13856; G. Quéguiner et al., J. Org. Chem., 1998, 63(9),

2892), for example, or known to those skilled in the
art.
The compounds of formula (VI}) or (I}, that are

C-substituted on an aryl or hetercaryl group with a
cyano, aryl or heterocaryl group, can be obtained by a
coupling reaction, catalysed by a metal such as
palladium, carried out on the corresponding compounds
of formula (VI) or (I), substituted, for example, with
& Dbromine atom, in the presence of trimethylsilyl
cyanide, of arylboronic acid or of heterocarylboronic
acid, or by any other method described in the
literature or known to those skilled in the art.

The compounds of formula (VI}) or (I), in which P is
N-substituted with a substituent R; corresponding to an
aryl or hetercaryl group, can be obtained by a coupling
reaction, catalysed by a metal such as copper, carried
out on the corresponding amines of formula (VI) or (I},
in the presence of an aryl halide or a heteroaryl
halide, according to the Buchwald method (8.L. Buchwald
et al., J. Am. Chem. Soc., 2002, 124, 11684), or by any
other method described in the literature or known to
those skilled in the art.

The compounds of formula (I} or (VI), that are
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NVR (Example X-3) VII-k 2ii, N HC (1:1) NWR (Exanple
X-4) WD 2007/088277- 31 -PCT/ FR2007/ 000183 No.
structure Salt/Base M (C) V11-1 11110CF13 '. 140-142

\Ai Noi_ ?b%%%lgzlhml 0:1) 335-340 \oll-n CoerhPh200M /000183

C-substituted on an aryl or hetercaryl group with an
NRsRs, NRsCOR; or NRgSO;Rs group, can be obtained from
the corresponding compounds of formula (I) or (VI),
substituted, for example, with a bromine atom, by a
coupling reaction respectively with an amine, an amide
or a sulphonamide in the presence of a base, of a
phosphine and of a palladium-~based catalyst, according
to methods described in the literature or known to
those gkilled in the art.

The compounds of formula (I) or (VI}, that are
substituted with a C(0QO)NRsRs group, can be obtained from
the corresponding compounds of formula (I} or (VI),
substituted with a cyano group, according to methods
described in the literature or known to those skilled
in the art.

The compounds of formula (I) or (VI), that are
substituted with an -35{(0)-alkyl or -S(0};-alkyl group,
can be obtained by oxidation of the corresponding
compounds of formula (VI) or (I}, substituted with a
thiocalkyl group, according to methods described in the
literature or known to those gkilled in the art.

The compounds of formula (VI} or (I), that are
substituted with an NRsRs, NRsCOR; cor NRgS02Rg group, can
be obtained from the corresponding compounds of formula
(VI) or (I}, substituted with a nitro group, for
example by reduction, then acylation or sulphonylation,
according to methods described in the literature or
known to those skilled in the art.

The compounds of formula (VI) or (1), that are
substituted with an SO;NR«Rs group, can be obtained by a
method similar to that described in Pharmazie, 1890,
45, 346, or according to methods described in the
literature or known to those skilled in the art.

The compounds of formula (I) or (VI) in which Y is a
sulphur atom can, for example, be obtained by reaction
of the corresponding compounds of formula (I) or (VI)
in which Y is an oxygen atom, with a reagent such as
Lawesson’s reagent.

The compounds of formula (I) for which R; corresponds



10

15

(2A) 330 - 336 The foll ow ng exanpl es descri be
the preparation of sone internedi ate conpounds of
formula (VI1) in accordance 5 with the invention. The
eﬁ?o‘?f ol sgonmpounds exenmplyi fied ref e‘i?CE?'\F/SZ@%@/'O'@JOlSB
he el emental mcr oanal yses, the

(I i quid chromat ography - mass, spectronetry) anal yse
O tPhé PROSENNSs pEEt R Confi 9% Pred st hEPERBs 1 h&s an

CO%Q@&@*&a@bb@ynectrchExanMae:d kﬁ@@rmwuhmngm | g2dup or

6-am n 3-di 1H-i m dazo - al benzi mda ole .1
BT DB GVEREBRAY oal SHP U001 Solnaele undPToteCted,
ar gonprtidng \tiog@hensloa s tne tlestls cknd o ntof tﬁo%egskﬁlled in

(13,22 1).0f .2, 3-di hydro-6-nj - 1H4 : ]-
beg?i%ma?@mse&(?eg %Omﬁ‘ﬂé e?gmﬁb?lﬁ?.s gft&@‘emmi% ggg,""hem
6, R655% & nhu@oogenottamt hanol . 15 g (0.23 nol) of

ammoni um foLmat e are added to the reaction mxture and

the suspension is subsequently stirred for 12 h, A 2

softi §uPd eFécOferd® Hﬁ“fefnr"tlr%n RC eI RI ptPi ‘F”P@Elh8§ Of its
si hkpacesl umy craatiegr aamgso(xﬁki@erﬁf forrnula (VII-x) with
di chl or onet hg{erret ha ol ). Fﬁg t he d% cd as
pr 5dGEC9 E% bt hed ﬁ tnhe 16? oFOE‘PaP8§ &%“d ¥ t 87

dr yynghaader rwmmdnmm'seme 2E Mel thag paampounds of
(b 3 36C111N|\/R(DI\/BO D6), 6 (Ppm: 3.89 (m
r@g% 1 ?I; 6.18 (dxd, 1H):; 6.46 (d, 1H): 6.58

(s, 1H); 6.73 (d 1H) WO 2007/ 088277- 32

- PCT FR2007/ 000 npl e L onmpound VIl-b
6- amhr: %;g;llgrﬁbie hy1 N1 r%)\ QMQIQ N‘@[R’ /OK
benzi m

[1-12-(2-net yrrolidi yl)-5- n| oani | i ne 5
(32. 03 nmditya) of 2- f | Wb are 5- nltroarﬁ\f”tcl ne and 4.

(48. 04 mol ) of gNmet hyl yrrol |Feli gy (L2 cem c) ath
pl & 8, screw react @ sed
t he mi @heat " 1 C or 5 %@ool L)

10 the i xtwr giMe taken up Nith 100 m of er ,and
100 m ofwigdj chl or omatthmne. The® or g4t ¢ phase i Y
separated, washed with 50 ml of a saturated sol uti on

of sodi umhs:hl or igde r| gd over Hiagy MM sulH
theny‘ ted educied p ur e
Yo ,tgrodu Nused as it

S
sukfsequent

ction. Me
11 22 3-®i-hydro- | - mét'fly1- 6-ni tro- £ pyrrol o[l Sla]

daz oIe ) of a 35% aqueous
solut roéfif?; Koxi de are added, dropw se,
to a 30 zongof 1 52 ) of
2-(2-met hy rrolidin-1-yl1l)45-nitroaniline, obtained
in the ppeseding stepymand 4 m (51.92 mmol ) of
trifluoroacetic acid in 20 m of dichloronethane. The
m’?’ﬁé”&niﬁeéef(‘{fﬂeg f o 3@ RN a(%z&”b@{acg@iﬁdmnsan be
taken up |n 100 of dlchloro t hane an% 100 of a
satrRa %da%%%%él%%l bPi ﬁhEF‘e dPEREAVALSGER
carbonate. The organi c phase is separated, washed with
50 m of a saturated solution of sodium chloride,
dried over nagnesiun1squH%g%—%ﬁdithen 30 concentrated
under reduced pressure. The resulting orange oil (0.89
g) is used as it is in the subsequent reaction.
11- 36- am no- 2, 3-di hydro-I| -nmet hyl- 1H pyrrol o[ 1, 2-a] -
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35 benzi m dazole (VIIb) A mxture of 0.25 g (1.15
mol ) of 2, 3-di hydro- 1-
nmet hyl-6-nitro-11T-pyrrol o[ 1, 2- a] benzi m dazol e,
obtvai ned7i/watlzeg 7pr ecedi ng step,3 and 10 ngrpefr/FR2007/000183
pal | adi um oncharcoal at 10% in suspension in 15 m of
ethanol and 1 m of a 1N aqueous sol ution of
hydrochl ori c @ECS is stirred for four hours at
eriat

anbi ent te r reNunder hﬂ:I bar of h ogen. After
t hi%" od2of Aai me? Xture is ft
conce ed u l§r red 5. Préssure, --ae ken AR on x) _‘

with 100 nf of “df chl or omet'hae and 100 m of 2 30%
aqueouspxgol uti on of sodium fiydr oxi de. The or gani 3 = OMe &Il
phase is separated, washed wth 50 m of sat ur at ed
sol ution of sodiumchloride, dried over rr%gm:siiomm

sul phate and then concentrated under 10 réduced
pressure. The resulting sold-dji 8 ourinNi et by silica
col utm chr omat ogr aphy (elfugnt | 1-Me 2 2N

di chl or onet hanenet hanol ) | 9:183°4 |of tr%éd
product is obtained in theviformodf| a bei ge soHi'd after
dryi ng under reduced press¥irel 288 Vel t i ngvipoi NY
(base): 168-172C NVR (DVMBO 1)6), 3 (ppm: 1.49 (d,
3H) 2.16 (m 1H; 2.75 (m 1H); 2.9 (m 211); 3.2

t ; 6.51 d, 1 ) 92 d .
11 1)proge§83 (gorlsmgge%r)é%nﬁg@ g:r)ées ) . ((ViI—j )
6- eawinek?, 3adidhy drEB-1et hyinll-lth&um‘azazhokm}d)enfdarmsla is

zo0| e VI I

I I%?T%%{Jg?gﬁy&ro %p % 61 t(f%nﬁﬂg-l ni dazoral Elr?t step.
behizi rﬁtmtelt(m@uﬁauxrm%mtrogmu@e (IX) with the
m@éé@ﬁgc aﬂiﬂ¥dr(9'1§25”t&‘?ll%ljreactlon hlS carrle% out, for

i mdazo| 1, 2- a] benzi m dazole (R J. North et al

HeRXaTPken | PYOFRABingsthe (fuy Fragente MaHRAWE uFaRvent .
|2 ?)I‘Claéidfedadélﬁzlﬁﬁbnag g@godhelt@ s]chS(p@SSI Otfhu%tl gwﬂagﬁégg are
0 g . of ,sodi um ride 0
PRI ey bV aR aRa uFgy, BRHAHOENAISE na(BD) soth  the
fq]sréléemaaubésa afbd‘g&br(d) Sdchmak) to:flﬂloﬂmwdmne: aaield and

added _an mxt e nstlrred Cf

hocgfs A]?? i § %@rl od (S).“P’ OrCIJE\e,n & ?’éé‘% fon m x¥eaCtlon
|sb@mged:arnm@d100um bf watlertioond timenaex@glacimld wudh as
5;1 { B ShaBS 1??8 %yOB gﬁﬁlz%%%t hane, uﬁT é’é&a&égcnbed

phases are CO I ned I'I ed over sodiums ate, and

t Héh BoRceREeABR ngEr Feduced pﬁegsurféhel@ 1 ¢286.tnhé(3).
exJEect edrpr @Héﬁ:‘a%é' ¥helr® HIUS sObtia et th ﬁf@nf&rﬂyafogen
0%:ellow ol i |chvv|IIbeuseda5|t|5|nthef
tygg > Iéé?/:l%ﬁ?oo?%oo%‘ées%sé'dﬁw regio-
yirddnesi 5. |\/E‘|t| ng poi nt (base): 208-209C.
1 6- hydr o- 3- pet:hyl- 1K i m dazo[ 1, 2-a] - .5
b(]eIr:%jZelzm ]20].1 &)& ﬁ%; l\_lo. E%P’F¥JC ]l) carl %e ]Convaérted to
the compound (XII} with Ry = methoxy, for example by

alkylation in the presence of a base such as sodium
hydride and of an alkylating agent such as methyl
iodide or dimethyl sulphate. The nitro group of the
compound (XI} or (XII) is subsequently reduced to give
the amines (VII-b), (VII-j), (VII-k} or (VII-1l), by
catalytic hydrogenation in the presence of a catalyst
such as palladium-on-charcoal, or by any other method

of reduction of a nitro group to an amine, known to
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0.5 g of palladiumon-charcoal at 10%is added, under
argon, to a vigorously stirred solution of 0.81 g
(3.71 mmol ) of compound (XI X), prepared in the
presedbpg,8gepy7in 70 m of _npghanol . 10 gct@réagompbboiss
10 of anmonium fornate are added to the reaction

susp nS|on i s subsequently stirred for

mxture a
12tﬂosﬁ EEFFE Sslgol EcP&& by filtration and is

purlfled by silica colum chronatography (el uent:

h] or ne nol). Q.26 e ect
pro uct%ﬁgkg% Fﬁigflglinagﬁ% f #Pa gégy solid
af@@¢Odﬁynggtgndehemedacéarﬁﬁ@§§@ﬁé Mel ting p0|nt
(base): 185-190C IH NnR (DVBO D6), 5 (ppm:
2.84 (s, 3H); 3.76 (m 2H); 3.91 (m 2H); 4.41 (s,
NH2); 6.19 (dxd, 1H); 6.48_£E§E20_§;I—|); 7.71 (d, 1H).
Exanple 1V:

6- am no- 2, 3-di hydro- 3-tert-but oxycarbonyl 1H i m dazo[ 1,

prepared

2-q]pen i migaza A . VII-d)o2 N
mi; 0- 2, tert-buLQxycarb - TH—,
|n1daz -a]b@mginida mpound No. :’%Eﬂﬂ%e

g(57.86 mmol ) of 2, 3- dlhydro- -n &%9 1H {
|n1daﬂm[1 2- a] benzi m daz&VMe ( North et NS
Het. 30 Chen1 1969, 6, 655) are added, -f n sevefa

StQpﬁ uspen5|on ogt nat 2 eumdgm ar gon,
75 |) of sodi lﬂ@ﬁr\}ée\ at B0% | n 4§25 HEOCHPS
of tet Va of . After s rrwgg{mh4zoc for 2|hours,
yl

15.1 nnDI) of di -t g di carbonafe are
35 ad nd the m xture is then stirred for 1 30 a
20C After this period of tine, the reactlon m xture

Qured into 50 M of water. A preciphta ~\
coI -@‘% filtration and is dried underl
press d.3%.9 of the expected product (X reN“<

thus obtained’ in the formof a ye||OMISO|Ig 5hat mnIP
be usétleas it is in the subsequent syntheS| Mel ting
poi nt (base): 222-224C 5

P\ DBTaRERG. £0%. RUSRAGLEE t B - BOEBRYc diidmpr- @pd (VII-£)

| restagpEds 2- abbe‘anZﬁzmngt ( Camp otk tNosutMrdg d) - £ Puoro-5-

suspensi on. pof of conpo .
o PSSO Pl Tl ‘aéhtfﬁlco% aPe159er niREE A fffen s
etmﬂmmﬁlt@tsﬁlbhednai @6Cthrderi Grhbgensf whytr cgeprébective

];91&% &OU&%lsAflieeaftf val 8%#5 g4l B3R! u%er ”@}rﬁﬁﬁfé by

rafion, the res |ng é |c sol ution
cdmmtmmgat sheurdier TeRlRIE pweébgué spdviegtof Thee “addition

e&ﬂﬁﬁﬁ fﬁﬂ#gttﬂﬁg EBE%lﬂQB&H@?%dﬂké%Fé dﬁ19§c§uzed to

white solid ['ting p0|nt base
(GOCIPtePQEHC rampqud gHEV)) 2513@5‘ (BF&&&H&@akof a
N4 g 0 1s(8h gélkrlﬁlaarbﬁbe%ﬁb 6&1458 deixgbrildd)acid and

gquﬁﬁ %glrse.l%%w SEC% ﬁ%ﬁmﬁf@r o%?ﬁ%’i%ﬂ%[ 1,518 pEAgELon

| Malarp| ea@dgabundtNoin Vidole)tion in a solvent such as

V- 1.2-[A4- ( et hox rb ) 5- ani {{,he

Vel el LSS YD YA ST el iRe can

( 606 bﬁfoldemfoizectt@@r of®mi exemni i ne fand ZO CQz(TcﬁIar the
of t

ST DR APy AR EchE kg, such s

tﬂé/@ﬁ%@%ﬂ% @@ﬁéermﬂa%d t@ﬁde@m%@audé@fldr c¥BiFR SRR be

thenm dde® 868! ikaglid al® 3BecaddatherhProei Bl MK such
is collected by filtration and i s _washed with wa

S CRRHLERT GO Ui FEHUGH BRedsupals F4% QIR fpch as
exfmcrtye]d poatdel ane o huslveot atkadhi ast heetfmahgdfofuran or

VAT S g £ I RRBEL 0 (0215

2H) 5.35 (s, NH2): 6.95 (d, 1H): 7.38 (dxd, 111): 7.5
(d, 1H).
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WO 2007/ 088277- 36 - PCT/ FR2007/ 000183 CCR2Et): 15
(169.5 ol) of an aqueous solution of hydrogen peroxide
at 35% are added, dropw se, to a solution of 17 g
(5o780omPbl ek 7t he compound ¢XIV) obtai nedri/rrbbe75000183
precedi ng step, and of 60 m (51.92 mml) of formc
acid, The m xture_is_,heated for at. SOC
E hBAEEG0] TEPURor et o RIS cdiar Jpr dfauriboaqgencly
takeduupdrntﬂﬂo givef dhehl oaroime har&Idnre)300bn ohtalytic
us, solytio assgumb t
TorfREb AR ER bt O et B S eROL SO CRL PR RG0 S =
ofpaléaﬁmmrea sbegcoed  of osodileivn chhgT i dhest i elae*ekrféqi of
sodbgm-subphatse aa'}glﬂf@n?f&ﬁ'ﬁeﬁbr %&ﬁ%xﬁ!ﬁ{@r }Eﬁﬁ%@ego those

pressure The resulting Toamis purified by

coFbiihleflr diat BRRafH - oFhei BAIFS n§ +hr§ edSOer%ﬁ’ﬁ‘lfred by
ahiédm:xhgr ecloé duearﬂcor @&etla@anefanfiheeg&ww%nﬁqu Q]t for
t he expected conp e thus isolated ip the form

o SSTTRLENGE G 1 ChaChedl 487 ToRetiof HelR BeBguanpe such
sya]sheSI’rSLDZO chlorlde, in a solvent such as
V- ot etrahydropyrazino[1, 2-al -

be%%?%# r%?%b vound No. XVI) A solution of 3.9 g

(13. 44 uInDI) of conpound (XV), obtained in the
pr@ﬁ@daﬁrgnégenvmnawo (Riz 10k ) 6Ny d@Ehl @y | €aChE pSepared
ref Tuxed for 12 hours. Adter this 25 period of tine,

t hACCPBEERT s bPUBFBRTES 4bPEGEAPAESSEH > 9 by successi ve
addi ti ons of concentrated sodi um hydroxi de, and then
extracted three tinmes with_,100 nml ,of dichl oronethane.

The organi ¢ phases are con%é%%@——éﬂshed with 150 m of
water, dried over sodlunrsulghate 30 and then

concent r at ed undér pilessure. The resulting

product is \Mr h&g‘lhtrﬁﬁ—chrormtography,
el uti on bei hg carrled out t m xtiur e of
di chl or omet hane and f#t hanol. 0.3 g gf the ex ected

conpaingd-isa hus isolated in the formof a 3 »\

t hat wi beduged—as Tt TS T The Subhsequent N

synt hesi's” NR (CDC13), 6 (ppm: 1.91 (1 bB%ﬁ
000183

peak, MM E Vp2007/088277 37 {PCT/ FRZO

V- 43- met hy1} 7- nltro 4- M£trahydropyra2|n§“Me(w,q
[1, 2-al benz nd—NU——XVII) 0. 3 @- {did (g
nmol ) of conpound (XVI) \egtalned in the 5 preceding
step, in 20 41 (1. 65W%hol) of iodonethane is added,
under argon, to a suspension, stirred at 20C, of 0.07

1. 65 ium_hydride at_ 60% 1

S ngnBRL SRITERE B BRe S dHaned; b Tefaglhien of a
2m®ﬁxﬂspdn@nmgsnlérbeprehussperHdWIﬁIH|rdES¢¢me@ in the
relalcﬁéxoa(‘tﬂé(t YRl SNBEH[’re%tl i, 109 mHef wal et anthso, ¢,

hen extracted wth ree tines , .
di &t Jor ofeErhapreamhe. orkgfanpeteﬂax§é§ alr@meﬁl%ﬂon in the

drpﬁéis&y@é eedly%eeh@g}atte,sm bhen,£oneenthabgdcharcoal,
under reduced pressure. of the ex aﬁ%éb$roduct

(%ﬁl?%@’ﬁdsmtghuéoob@%‘(né’d‘%?d WFthose @t figy of a
i mithe sybseguent asy riniasd S. krddin VR ¢EREE3)skiB (g@pmn the
2.49 (s, 3H); 2.93 (m 2H); 3.82 (s, 2H); 4.11 (m
2%%7.29 (d, 1H): 8.09 (dxd, 1H): 8.49 (d, 1H). 20

V- Tie amiiree 3{VEL hyl- ¢ad, Bedprebraleydriopyvazisioeps from the

E)%Ijéz'-f%%bgnlé%-g{%‘gQ%]%%F)(0 Oundd?§%¥f§ obtalnegﬂ'ﬁ'Ion The

t Hermresedi alee st 6PTX of @sz grebaped adingm 2gie precursor
ongnar©oal gt nL0% ang f gueh(%%%omhr) I%f'dﬁi@@n'alrh@ an
formate is stirred at 20C for 12 hours._ After, renoval

o e 3t uBPENFRt BRTtal 3By BeHRY ht iieFidehe 1| fr afelvent
is concentrated under reduced pressure. 80 ng of the
expected product are thus obtained in the formof an
300il. IHNWR (CDC13), 5 (ppm: 2.48 (s, 3H); 2.89 (m

2H); 3.75 (s, 2H); 3.85 (broad peak, NH2); 3.97 (m

2H); 6.57 (dxd, 1H); 6.91 (d, 1H); 7 (d, 1H)



35 Exanple VI:
7-am no- 3- benzyl oxycar bonyl-1, 2, 3, 4-t et rahydropyrazi no
[1, 2-a] benzi mi dazol e (Conpound No. VII-f)

VI w2 27 sreyi-oxycar bonyl ) pyrgazi n- 1- y1] -poqyipta2e07 /000183
ani line (Conpound No. XIV, G = CQ2CH2Ph): A m xture of

24%49}@ G%ﬁgogngl %ﬂgfﬂf%é:;llrlé{%ro . mélmethy Ifl)%:rqgmlad The
I\I- Eoewpylwky caxiony| fhiiper atitpe riesl headed atbi4QC@eholy be
r- this. period of urepl,s t

Clam/%%%%r% Ofé%l ch gr omst h tlz%\l% {}gl%]r%)fam cbghaszl}é&%lytlc
su@@’élwg@@lagﬁl@n/\/ashedtlv@t@r@S@altC@r a®Bd amqaasadyst such as

5 Zgbﬁtl'l%ﬂl%n RRLRFHANB LA DORAT ey aNnchhhr e@tﬁéﬁesmh‘é’thﬂd of
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f water, and. is then dri ed over pagnesi u
sUFBRECE 18R orke eRt EBP eBTGHRe O St - F eSEHP‘én FRe those

reskdue cabtial new isspurified by silica colum

chromat o a | pution heing 10 carried,ou

TR B M st et deeRe et AhoriPestebE Frgm the
thamxpecte;dr ookt ar eéXUhiM i soldatsedibed bR The

N%%é%mfg %rﬁ%n?z '_612}{ %?%%a%e@s 3 51?%0#1‘ H) E}%é‘) 1@#&%&1}:501‘

m(X‘Q’H}EI using a base such as sodium hy ride an

11&:.2%e9%n%¥1|t%ycadmwor?a@étrOTilan %cﬂnﬁcﬁlﬂ@hy@f{m thus

pyrazi no[ 1, 2-a] benzj m dazol e ( Conpound
CopeFepRPS 26387, FuliFerBent fy| )b%f %?P‘é%%%%s ‘%%| @7 ofmine
of (hydragenvpeyamdlde: iat }%Ez%caj@a&dﬂad mﬁirenw peeEBNtWOOCE a

hour al%t{gtas%% ut | orbafla&lrueng oarE c arcoa . 09 £%4a%1}37 other

2-hdthbeneyl oefoartiony 9y azd trd - gidud- hpt aoaplinge known
obtaip ﬁgsbnsﬁcgﬁlgﬁe%%e't@& step and 34.4 nml (29.4 mol )

25 of tormc aci m xture is stirred for 3 hours

at 0C and for 12 hours at 20C and is then poured over
306ng ghihee. (vite PH G the frdidwad Saadbrsied t8 8ch¥me 5
addi ng, an_aqueous ammoni a sol ution, and then extracted
MA?ﬁrgB@aﬁFESF di chl or omet hane. The organi ¢ phase is

30 washed with 100 ml of a saturated sol ution of

sodi um chl oride, dried ove nesi um sul phate and

then concentrated under reéﬁggﬁgﬁgessure. A residue is
obt ai ned, which is eﬁrified by silica colum
chronatography(m@gu n being carried out with a 35

m xture of dlCh|8 hane and ethyl acetate ake 2

t he d productataee th E&:jzﬂ IH NM# >_\
(CDCI2) B (P 441 (m 2

2H); 5.18 ( 2H); 738 (m 6H); &%&(dxd 1w 8. 61'=
(d, 1H). WD 2007/088277- 39 / FR2007/ 000183 "

VI - 37- affitho- 3- benzyloxycarbon§§§q 2,3, 4- tetrahydroy'm
pyrazi no[ 1, 2- a] benzi m dazol e (Cbnpound No. VII-f) 7.68

g 434 06 nmol) of tin chloride dihydrate are 5 added,
|r1%%v€Fwn%néH§I g0 £l GE FFeRFSE HR oFWO steps from
dlm&acbimﬁﬁﬂkd@hlaffozeﬁzéﬁe% xxp} ) @f. zcormmmpl J. Org.

( e t 0 of cetate
T@‘%}P g’ani%‘s%ﬁ @% ar egglc?:go 35r69315q "Wa H&f e Sl heggPound
m (x¥I15reates au“]d:h)nammmpjaréﬂlm coKXEIs)atmr atlesl presence
sol ut i m ri d
sd?%ha e an8§? # c%ncghtrateg) %6%r redg%%%g%é%géu Of @
A plesspluané sandt aifned basls cwdls q@rqdaseidlrbyculb@@@te, in a
cal b, ehr %'ﬁ%lr?géép oLl | Oﬂn@%ﬁrngtﬁ &i %rﬁittl"éﬂr{§1 the

a 20 mxture o oronet hane and net hanol g
(ﬁcx¢%#%9&k@@eﬁr9ﬁ§ﬁﬁctXﬁﬁélth&§|¥ﬁﬂkﬁ%&ﬂ Qﬁﬁ-can inally

‘\ﬂél-sghe amindl-( hﬂ%(%é%lata(sl}ém hy’ﬂx%%e(d'ﬁtlon in
S

he 6. ;%rle%%n'_p:gl_b of2517 1§a(t@lyﬁq) SFC§B 5}Pﬁ1£délum On—
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Exanpl eVl | : 7- am nopyr azi no[ 1, 2- a] benzi m dazol e
(Conpound No. VII-g) 30
VI I-17-nitropyrazino[l, 2-a] benzi m dazol e( Conpound No.
I e of 0.6 g (2,32 _nmmol) of
XXkb %Oﬂ%ﬁﬂ?gggﬁlorobenzene (%XI) (G A CFgE/F§?O8E/900183
Chen1 1993 (58), 3194-3195), 0.2 (2.1 nmml) of
2. gﬁ@ﬁ699}azpﬁea@qu)1nqgg:c2 agng(cgt cer method’ of reduction

mek) af saesbuEaRona erD. &higke ( cZSitimeb ) tBbse skilled in

Xan%g ﬁé

thyl-4, 5-bi s(di phenyl phosphi no) xant hene) and
30 ng (0.13 nmol) of palladiumdiacetate in 20 nl of
dry, toluene is h d f 2. hour Aft er
pe%F%d S5, fﬁif xtufg£139%o%ce2tr§%%d J%% b@ spazed
r edaceddpngssor echroet behetrakemifgri:n 350 M of
di chl oronmet hane and 200 ml of water. The organi c phase
is separated, washed with 100 m of a saturated
sol ution of sodium chl ori d€ch8M@r fed over magnesi um
sul phate, and then concentrated under reduced
pressure. Theabgfurbung product is taken up in 10 mi

B

of dlthor eer and 23 g of: ti gcted pr

is | soo R, theiEF o rect pi t WHiNC h* | @
recover et fileration. HEEEO filtrate ﬂsjbur|f|ed ==
by S|I|ca 3olunn chromat ggr.aphy, el uti @anbei ng carriad

out with™a mixture of et hyl acetate and heptane. A
further 25 ng of product are thus isolated. 15

V52 e 2By nol . 2-glberes mCRel el eyt 10

7 withopyrazageot [Sil,CIl— @sbeiuacmmbajzolmvbhnakﬁeditnpbheible

fg i.ck . 1y i
A G A
etm@nm soft |tm0edL%nmez10@ f@heznh@yps gfph?@ i s oF | Betero-
metekial %}&;\?fﬁw@én byd i | tdptdon and the fahdl&lreat §ro®p by

coricentrat ed .under_ reduced pressure. 0.16 of
expRRt etoPr Yadt G4 | AISOBROI ntF | ACERBSERF MG 3y other

th@@th@'d)ﬂ réddubB isn24%- %153ﬁt|ﬂ'cb NYRUPMED &) ambne, known

(ppM : peak, NH2): 6.72 (m

(5" ngse SRA PR ey o e afthes " Gy o
ExaﬂrleskﬂAfe7thnsnobyaunbdo[1,2 a]ben2|n1dazole
(Conpound No. VII-h and 8-am nopyri mado[ 1, 2-a] -
benzi m dazol e (Conmpound No. VII-i) VIII-1
7-The r oppingisdo[ (VRI ahbenzingi dal?6l ehiydr ocan  be prepared
chiardeandSe oi Lenaye! m dekL; 2agkaenzi m dazol e 35
hydrochl oride (Conpounds No. XXVI') A mixture of 2 g
(11.2 mol ) of 2-am no-5- nltroben2|n1dazole (J. Med.
Chem , 1995, 38(20), 4098-44R5heand of 3.6 m (15
mol ) of 1,1, 3, 3-tetraethoxypropane in 50 m of
et hanol and 2 ml of concentrated hydrochloric acid is
refluxed for 12 hours. 1.97 g of a beige precipitate
Is recovered by filtration and is dried under reduced
pressure. A mxture of isonmers is obtained, which is
used as it is in the subsequent 5step. VIII-2
7-am nopyrim do[ 1, 2- a] benzi m dazol e( Conpound No.
VI | -h)
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4.5 g (19.95 uol) of tin chloride dihydrate in 4 m of

10 water are added to a suspension, heated to 10000,

of 1 g (3.99 muol) of the m xture of conpounds (XXVI),

Pr GRARSE /M olehe sprecedi ng stepg in 8 M Obcr,/FR2007/000183
concentrated hydrochloric acid. The reaction m xture

is heated for 3 hours and then cool ed and the pH of

the nmediumis 15 adjusted to 8 by successive additjons

-l

of a 30% aqueous anmoni a sol &tign. The mxtureMieftl%gf]Ng

extragh ed.-t hrgg,f ises Mih 100 m of di chcglgrorret

The org phasessoan,e zced, dri ed over &si um

sul phat excoacent rated under~eeduced—pressur . then

purifie silica 20 col hr onttogsNiadhy, el ution

bei ng cg)?}r‘)ll}{)ed out with a l{m%{"ﬁre of (gﬁg’hl or onet hdf&
e

and net hanol . 7-am nopyri m do[ 1, 2-a]benzi m dazolje is
thus isolated in the formof an orange sol i dBase | catalyst
NVR (DNS D6), 5 (Ppm): 5.21 (m NH); 6.7 (d, 1H);

256.81 (s, 1H); 6.96N(m Q5 7y (da, 1H) 0N, N
1H); 9.25 (dxd, 1H). 3N — SN
8- ami nopyri m do[ 1, 2- a] benziMiidazol ef&@Epound NG. “N~(n

VI1-i) 30 During the extraction described in Exanple
VI11-2, insoluble mdf2r{Hl precipitates in the agugous
phase. This insoluble naterial is recovered by
filtration over sintered glass, which nmakes it
possible to isolate 0.13 g of an orange solid

Eg?ﬁgggﬁg%ﬁ)gg (gﬂﬁ@qmoéjraﬁa;(\%}xggglv%éy ﬂ_e'; ng%]ge%lsin four
2097¢088277-f x4 - PCTE FRRGOILO00183BREL| e | X(S.L. Chupak,
Ge% Do R i RYSRERGA B 1 Bl dBEi e
2, B0 dERPAESTR 1Rfdr SkGLIET Py BEO[( KXY IdMerk nfeagbien with
hydrachterédgs( Sormousds Bbﬁcl@.l Ke Xompound (XXVIII) can

| X-12-(3-hydroxypyrrolidin-l-yl)-5-nitroanjline

AR oLS BBy cuEs St Hish Mt RLeHe bgg Fhructure
Exéaapie) ) | 41, stlate¢hner f 0k 3o0g (419. 22 myinte 0k compound of
2- -b-nit ilin nd.1.76 _m .1

S HHEESIRs It PP e, |58 oriEERt et Romm i e 1Y pe
obtennedted tee &orvmisfycl yel bewzdoliddzole (XXXI) in the
| %5220 21l el - 3oy - Eu bt £0- LENAWAIQ® diacetate, of
[ I, 2-a] benzi m dazol e _and .

2,3- BRRyaRéne- WOQ% & nPepg1such as caesium carbonate.
1hrnid ol & 1,04 alReNzi Mt HRZ Gr@ e COEdi NEKE10) AL 068681 ytic
sijiilar to that descrhbed in Exanple 11-2, staftl ng

f l‘za%s(nﬁgl%p)nof the presence of a catalyst ™ such as
2 {8k Teydiinowypy+ ¢lod + doal 1- pt) abcoirdiagnitd renyobs eheaedmethod
I, ¢ hgea{lgi‘:?ghngoft %p’nf'grcgrg g?:‘fou% yte(IjI W Sc%ln:l_lqezo known to
correspondi'ng to ’

2, &iichyslk bl Befly droxyh®- atr ontlMme rot opds2idfleerim npdtain
azale and, 28 &y w.solid corresponding to

2, 3-di hyg} o-g{%drﬁixy- 6?{(1%:?\;\%§H pyrrol o[ 1, 2- a] benzi ni d
azole are obtained after purification by silica colum
chn@mat o8 BPhY whieh follows illustrates the chemical

| X- 36- am no- 2, 3-di hydr 0- 3- hydr oxy- 1H pyr r ol o-
structures and thg physic%g pr)tlaperte_)t/as of some examples

of intermediate compounds of formula (VII) according to

the invention.

In this table:



[1, 2- a] benzi m dazol e (Conmpound No. VII-j) According to
a process simlar to that described in Exanple 11I1-2,
starting from0.13 g (0.56 mmol) of 30
2, @odizlpdr/@32iyydr oxy- 6- ni t ro2bH-pyrrol of bca/aRr2007/000183
benzi m dazol e, prepared in step I X-2, 0.1 g of the
expecte m I s 1sglated . in the form of brown_ .
solid (%ﬁ% f%g%fF%n %Pxﬁugg isgﬁY??rEgkf3F%f”dg§sp3%nts of
20Chien phpduchse) in35depiNeEs (CRELB)ys 8 (Tpn) : fAidlHgn this
1M @92 ey 3,94 ( R BptBetlly U gds20ipea
Rl Reatl mon fow Uil
|1 2- a1 bonziom dazol Shyar ook or Fasl corpoundsb: U Tp=" ®
L BaBhiR R S CRig S, P DALY, ararpsbece o
hyédb;nwuﬁdniirt Ohﬂzl:'ilrgy:gﬂ@rg.[df g/fai:ﬂaigamgﬁ d?éd:_ﬁsdtj_.o between
0 LN in_s -2.a 01N . of acid is
o PEREE s regne APEAA Rt 00 Tk cor

pal | adi um on-charcoal at ethanol and 2 m of 1N

hydrochl oric for hours at 20C under 4 bar of this

period of time, the reaction filtrate is concentrated
under reduced pressure, and 0.35 g of the expected

product is obtained in the formof a solid.

11-1 NWR (EMBO Ed, 6 (PPm: 3.05 (m 1H); 3.55 (dxd,

1H); 154.15 (m 1H); 4.45 (dxd, 1H); 5.1 (m 1H); 7.0

(m 1H); 7.3 (m 1H); 7.66 (m 1H). Exanple X
6- am no- 2, 3- di hydr o- 2- net hoxy- 111 - pyrrol o( 1, 2- a] benzi m
X 12, 5 i hydr o 2-met hoxy- 6- i £ o- LH pyr ol

-12, 3-di hydr o- 2- met hoxy- 6-ni tro- pyrrol o-

[1, 2-a] benzi m dazol e A solution of 0.28 g (1.28 huol)

of 2, 3-di hydro-2-

hydr oxy-6-nitro-1H pyrrol o[ 1, 2- a] benzi m dazol e(step 25

| X-2 of Exanple IX) in 5 m of tetrahydrofuran is

added to a suspension, stirred under argon at 20C, of

0.2 g (5 mol) of sodiumhydride at 60%in 10 nml of
tetrahydrofuran. After stirring for fifteen m nutes,

0.24 M (2.5 mml) of dinmethyl sul phate is added. The



30 reaction mxture is stirred at 20C for

12 hours and

then poured in 100 m of water and extracted three

times with 50 m of ethyl
mashed with a sajyrated aqu
magnesi um su

ar Gy OfER 7!

of sodi um

feidas

ori de,

35 concentrat ed under

obtained is purified by sil

dri ed over

acet at e.

reduced. pressure.

The organi ¢ phases

/150) 481 Abo183

phate and
The residue

um chr omat ogr aphy,

elution being carried out wwth a m xture of

di chT QzONMET NanegmndufEET Nangl ™ ERyBERsOT Ema expmqq&n
product afre thus isolated.iln the form.of a foam
2007/ 0882y7- 44 -P R2007%/ 000183
X- 26-Gh® np- 2, 3 0% 2- mgt hoxy--1H pyr ol o- 235-236
[1,]2- a] bepzi m dazol e (Conpqund No. VII-1) According to
a processysimtar kg tiat—gescribed T I:Xdllpl €
VI 2. stRrti ,g_@}é{?’.lSS g (0.79 nmol
2,3-§ﬂh§ dr o- ZQne oxyag nitro-lFprrroIJ[l 2- afs 1z
benzim dazole, 60 ng qQ eige solid cbrresponding ta
t hg expec ed pr odu .ﬁfe obt ai ned after purification
by [siMlirE g CO|%ﬂ%;§EiI t ogfaphy. -10 Mp £ 140- 132190
NMR ( CDC13) : 3.01(dxd, 1H); 325 (dxd, 1H)
3.38 (s, sru, 3- 94 ax , Ty 419 (dxd} —IH); 4. 62 (m
1H); 6.5 (dxd (d, 1H); 7.02] (d, 1Fg.
Exa ﬂékl 4 ﬁethyl-l 2,3,74- tetrahydrl6 9
pyrinido[l, en2||dazolehydrochlor|de( (Cbnpound
I\b. \VII I I-} 7\ T U J-rth T Uph\,lly! /T‘UI III L
di ¢higrd qe 20( {I‘\LI )N A solution_of 5 g(20.4 OIW
N- ( 2- br orfo- 8¢ rophenyl ) for manmi de (XXVI 1) {Exakidlai)
( 164—mel)—et—t-hionyk—ehl-otr-de—and—4-—5——(56—+rol—of
sul phuryl chlormge\' heated at 60C for| 24 hours. The
reactiAgn %;_(;§Lufg I§ concentrated under redypediis
pressure |and 83 g of by solid is obtai ned, which
will be used as it is i'wthe subsequent{ synt hesi s.
Xl FP22N(2bromo=5=nitraphenyb=N(t=rnethyt=1H—"30
3,4 gpb-tet rarp dI h-2-ylidene) gm ne ( ) 3
suspensi on &N 8 mol ) of the |interned ate
(XKVII1) 1in 30 of tetrahydrofuran ig§ added, in
several steps, to utijon, stirred gt 0C, ofnmKO.5
m Oﬂbmrnﬂ)H¢m<E§ﬁE§Ejl-1,3-propanedian1ne (XXI X, 35
ngE3 ins50m tetrahydrofuran. The Exarppie Vill-2)
m Xtureis—subs gptty—stirred—at—26€for—48—hours
E pour e t 8200 of water. The m xtHMR i s
exrg ed wytb bres| 50 m "~ of ethy %%%@Iﬂ&e
orlgani ¢ phases are c&rbi ned, washed witth 1 m o¥ a
WO—200771 - = 1 FR2007/ 000183 —gaturated
aqan@s 5ol ution @ di um chl ori de and t hen dNMEd
ovier um, @ nd doncenttated ynder Erxﬁﬁi\fé
priessurel The o-=duct obtgined is purified y silica
cgtrumTchromet oyTRg etgtTomn Iﬁéf ng—carrted UHI'VI
Wi [t Ry M xtur- G b@rcnetha and net hanol . 5 72 ¢
of| the expddis ro uct (XXl X) (itg) t hus|i sol @xesplerX-the
fdrm of la VE||OV\1§O|Id

XI-34-nethy1-7-nitro-l,2,3,4-tetrahydropyrinido-
10[ 1, 2- al benzi m dazol e ( XXXI)
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A mxture of 0.72 g (2.3 mmol ) of internediate (XXX),
0.16 g (0.28 nmmol ) of Xant phosO
(9,9-dinEthy1 4, 5- bi s(di phenyl phosphi no) xant hene), 1.5
g 62dUFP »-£aesi um carbongt e and 30
(Vf% ) adlﬁm 15 di acet atn%lln 20 m or%%t}o%?%%on%wloooj'%
heat ed at 120C for 24 hours. After thls perl od of

r o adie.ad
t | i Nélc lT )\T UIS?rLc?Ur UIIbCl'Il. I cu. g IIUCI frettcea Mp {DC}

pressure and then ourlfled bly SIFI 5 coI um

chr gmat ogrlaphy, being carried outf with a
m x{ undl-lof dj hetds and net hanol . |20 0. 4¥W0y B2
t heiexpectjed pr is thus isoldted. M =

O
—_
—~
- —

(@)
I
?
4

1727178CHH—NWR ﬁ;%l% tppr——2A2Cgqui-nt—2H);

3.39 (s, 3H 58 4. 15 el 2H) 7.09 (d,
1H) | ¥loo (dxd @ﬁt\f’és (d, 5 335 - 340
Xl - 47-am rjo- 4- -tetr%ﬁ dropYri m do-

[]_’ g._a}_bg_d 20l n hvdr nr-lrl oride L‘L 1\ ((‘nnpgund No-

addedyie 30 a suspe 0.44 g (1.89|nmmol ) 330 - 336
conmpound (XX)G)N 2 6” Rane)[2r1)cke| The mi xture
is stirred at 20Ctfor 3 houns and then filtered over a

Viltm 0.2 m (3. 8 Qj hydraﬁbpe rmnohydrate is

celite buffer, concentrated under reduced pressure and
purified by silica col um chr omat ogr aphy, el ution

bei p‘%eff arried out with a m xture of dichl oronet hane
and Rartowing %‘ad“@fest I‘%e%‘%lﬁ@&? eEih%r BHﬁEf"r?VFPnnPf some

| s ihBesmesidlbatee dorheutagpeundi samudpt i (@1dl)| yide accordance
|soI%hed ntheformof a drochl.oride b i

taking u
 hBLBPOUEEE OBt TEd T 50UM FEBE-AN Shi uEl G gPrwounds
hyeresblofied WeDO07LO882TTse 46n- P ER2Q07/ TIR9183 emental

ac an C 9N
SrhirLeahaaeaRnn g SR eRne S GUABANRARN 7 macs
th%PﬁﬁFﬁ@mewwn) aiﬂéltﬂﬁ% i séltat dehe NpI}G HC2r1: HYR  spectra

33808496mSMYB £EPGER1re® FPMhe %o%bdﬁﬂaéﬂobtéﬁﬁed3 1
(s, 3H): 3.25 (t, 2H); 3.82 (t, 2H): 6.31 (dxd, 1H):
6.7 (d, 1H): 6.76 (d, 1H). Exanple X I:
8 Exnanpl s - Tel Ophpbuad3NéG-.t &mIaaydr o- 5- 11 - 10

No

e hgiLares, ackdngathoepe mieaaq Coumas iiaccie
prbc@ss:h%| maltlé,ladllolrrtnhraI%dm:lrc:atﬂedamn ERénpl= (a)ddf@ under
eLne
(S BDS SBLSeC TagTh g ?%ﬁ‘ fog s%ifglve 79
4%61332@)6m(‘§1)3l-9f 320%4#513/'&}9 631'1813{%1@#9“11@342 2-al-

(Cﬂﬁlﬁzﬂ{hﬂdaﬁoﬁé ((&. J1HNor818%{ Sa1 1H) . Thead ol tRMkNg 1969,
rrpl descrl be t he qﬁoar ation qof 20 certain

Vi nttacddQddhce Qf t Reth@odventPol. fRedd mol) of
emmdnesmar €ompbtkl Ridd ngaad fer ehy iddatsdiat enideure and

BB I BETE (5 ¢ ote T oo S50 eaha 1pT TAZ P A
elsrehd alisn ceoavakpdeshy t He lt@aMS ol | gquidd is purified by
silica column chromatography (eluent: dichloromethane-
methanol). 0.82 g of the expected product is obtained
in the form of a grey solid after drying under reduced
pressure.
Melting point (base): 235-236°C
'H NMR (DMSO D¢), & (ppm): 3.89 (m, 4H); 4.38 (m, 2H);
6.18 (dxd, 1H); 6.46 (d, 1H); 6.58 (s, 1H); 6.73 (d,
1H) .



25 chromat ogr aphy- mass spectronetry) anal yses and the
IR or NWMR spectra confirmthe structures of the
conmpounds obt ai ned. Exanple 1 (Conmpound No. 1 of Table

2) v\féﬂ 2007/088277 32 PCT/FR2007/000183
N-( , 4-tetrahydropyri do[l 2- a] benzi m dazol - 7-y1)-5

1 M@@r‘i%@%ﬂﬂ Mt A8 i ndol e- 2- car boxani d

e b-hrettdB deiMy@rb{l(—pwtﬂwI}-mwgmhy[i;z#h]-
in %nez-]%;%%f%qgl ate 35 A solution of 5.5 g (21.72

azodi car bonyl di pi peridine, in solution
in 15 m of dry toluene, is added, under argon at 20C,

5 drggwhse, 0 @ Sldfh)y Caﬂ{) oBi @ikd 1fnyg§ghﬁtﬂi(%r8£n§1bﬁ{e

10

15

20

25

30

35

5-fl uoro- 1H-i ndol e- Z2- oxy ate
of 249yriayi T drer hol °£n8 tlzppnlllne and 4.9 ml

- P@@Fmo%&qowafanotiin nfip:?ﬁfﬁ@fﬂdﬂﬂ@' ) Gfacemic) are

i but hosphi ne in 200 t ol uene. The m xture
S bLpRAbday OOt HESREOFhe TRSCEPORERTxr €01 gbed and
subheqmﬂqra:ojmcemaaé@daundﬂo qedtweds phesatficer Haweling,

re u ri.,fied.by 5 sili u chro tograh
(cEhEmiTBE g S dedou € 80570 BF' PRELENIR g0 ™
pr QéucﬁlahéorhmsthsnEat ethewhbrdaptodyshass usedsaparated,

| SyhBKkLAe ﬁﬂpﬁe@é}e%ﬁ. Sypt hesi tu%%t solution of sodium
1.2N-(1, 2, 3, 4-tetrahydropyri 12a enzl m dazol -

7- §josifeyor slriqy py?‘i"%ﬁ"n H@WFﬁéﬁlﬁyl |sulphiafer| eapd then

Ca&bﬁ&éﬁt@‘@té@om@d@i‘ NQ:ecﬂﬁcéd Fhsohire. The resultlng
trlmeth\élalumn gZI\/I in taluene) are adde

arBBRdP Fat§oPitroft>of f0 1876 FUE SHBT i d?eac‘:lon

7-am no-1, 2, 3, 4- tetrahydropyr| do[ 1, 2-a] - ben2| m dazol e

( ngers t al C e_ _, 19 B

7?%1 9of dr%y 3t g1lh g r6r .%13“51“% %(25%353%]5@01%0 t*r? 2-al

t HeeRe xnifazpdepr ought to 50C and the stirring is

ey NG A "@QQ fﬁoﬁur%(i)md'f él'h§5bg1 Kl HeulsS g&@&ﬁ%?qé‘?nhkfﬁrogen

cool ed tqQ OC. adilg rmol) of et hyl

5- ?‘FEB?‘bdﬁ [?Jfﬁ/rl e -y rReEPe - 1EP- i Adoielykion of 1 g

cawozylahal)obt @lfned 2-n(§hﬁ@tlly]lpyt§o@ﬂ&@ﬂ-ll_§*@ -5-nitro-

reacti'j m xture dbrough% to refl ug for 1% hea 4 ml

coof ed™afd aa}asal?% 20' 1 bPeanPrEecdrd 1RCEBY ut 7B m

of 25. by drmoch) or ioc ao:niflﬁtterqs)drt@tﬁi¢ heaadqdeous phadenl of
tra#‘?%%qe]lt:ﬂage |?ﬁ8 H’lgg(%u% &d aﬂl?flrﬁgé)é’ efc%g ?E\f min and

chtﬂéﬁh@t @Qpéﬁﬁy a(rei ué@kenduucahl moﬁr@ﬂhmﬁe -afet fagblyromaghane

pragyct oohbs Py G eé’a&éré@éay%fqaiéddsedséiﬁﬂlénmd@ UsBdium
of. 30 di chl oronet hane and heptane. 0.41 white

SO G PEEBbtATHRRIAES er TSI MF IRTIST p@a@@edlﬁr e%gaaéated
35ﬂa§1|1ékﬂ)r ikt 3501 Wor abenzy 1yattr-hodal es@heai HoXaF dgodium
qﬁ% 5fIHoro 1- 3f|uorobenz 1 1I—|-|1%Ie2 g h

T8 IR Ee e BROToBLEhy FS IR oand  then
etdqncémfztwm@ lhddol eréduaebbxyﬁr&tﬁuzﬂa 865rlge (bresulting

B0 3111490 BBCDPY L glA o0d 198,010 ML) ent

|§-’8ﬁ¢iﬁr@d-for 24 h at 60C. The reaction mxture is
subsequently 10 cooled and poured into a m xture of
ice-cold water and of ethyl acetate. After separation

by ket t | i ng-dninot kel odgariecphasetiy lsdfapyree ladd [is-al -

t hemvashed-ad h \tmlg)e 200 M of water then with 200
m_of a sat ur at aol ution of _sodium chl oride._The
d

sét utMofFY%e drPed Bvér 95 rdgdesf@iaidul p%t@%odlhydm 1-
f mett&rmarrdlﬂmnﬂﬁyﬁ@ldf;slt neal Béﬂﬁﬁiiglﬁ.ﬂatzegeundﬁﬁtalned
uc ressure.. 0. 97 of an_ oi S_obt al ne

i i g:%uege Fras 9T 1% iS5 ie sarfb d 9 st e% %la LUm=on =
ZCZH&I(CDEQl RuY-1e8r ahyldls@mnarchm[cﬂn 211a] bénmﬂnpdazajﬂhanol and
7-y1l)-5-fluoro-1-(3-fluorobenzyl)-1Hi ndol e- 2-
car boxam de (Compound No. 2) 1.43 m of
trinmethylalumnium (2Min toluene) are
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added, under argon,to a solution of 0.426 g 25 (2.28
Eol ) of 7-an1no-l,2,3,4-tetrahydropyrido[1,2-a]-
benzi m dazol e (Saunders et al., J. Chem Soc., 1955,

-%ﬁﬁf (L0 m of dry toI ne. After

or 94§4¥ e mxture is ought to é%%# c?§Qé?000183
stlrrlng is maintained for 30 mn. The mxture is 30 .
subsetuedif | § éNolkatierns0G Nt gf (kydrasbilpres acid, is

et iyl B-dd UeeQ- 1rbdzef |1’R9I1°§e'&@’1)3.mﬂ3&"eh@d0£§mﬁerature under
carboxyl ate, obtained in step 2.1, is added. The

r edcti%n ﬁﬁ&tﬁﬁ@rpgeﬁrouﬁﬁFeFo FBipuxPebiodo BT thigpe, the
c?a{??e&@am ag.l@ed t@leeéau gf @@nt?ﬁtﬁ@téle @I&Hehtrr]l Orreduced
of 35 rochl o ci The agueous ase

s PRRSRET (BUBH R YaBE Ul o Gheet; GF o CHIbE Bhethane
reamdurﬂbmanlIbfataonB&ﬁd|anuﬁmm£|edobytsohlcaf sodium

>8 5 grd%c &QHS %rve ogéﬁé%g ﬁft%;.hed with

dry er re press por n
285.028rlilcof a &NMRM(M m)utgor(lppﬁ') sogl(lm eg dried

v%l:l) ma?jn%%a.%ﬁrt saigh)ite5 §§d(3th@ﬂ1'|) cgnééntgfﬁted under
10 91(s, 1H) 11) .

(Cgleﬁiéw mregsg;e-{-aﬂh&e 2):esultlng solfg 1s purified by
AT'S(J_:II_,lzhag dol @i ale&ﬁeba\extblg&efphﬂ adbeazt m mmﬂowi@ehane-

3. Tg% én;@f].fg./l r%?;/g itgfez C&ﬁcf(ﬁ):ﬁ% rngls O%talned

caiboxyeatimz2n gffiCa beige solid after drying under reduced
ngg%%% %%%%Ipyrrolo[2,3-b]pyridine-2- 15 carboxyl ate

X 63) are added ortionw se, to a suspension
ofMelzmn@ ePLndrdrss) :sdh@mh B i de in 50 nl of DV,
sty r REirat (MG it ers Stpﬁrﬁr nglat.wa'r*a enip enper gt erne 1H) ;
for 1_h, 2 1 g (12 nmmo % ﬁ¥ br omi de are agi
dr SpvPsel™andty he F-eact & 20 s )i régdle (sext.
ambhHent 6t enpgkaiayr a#)qr 62@32h (dI,SOLHm of . @t e, arwg) 150
m of ethyl ether are subsequently added wth

stirring. The aqueous phase is separated and extracted
t wEzgmpleh SOLFH of-ambno- 2i Bedih¥HrooRgaeitbydrddedmidazo-

are, EQEgbgséaxﬁ‘&%%'%%‘ie (Comb il 1. WAL dr | ed 25

ovef sodi um s ate an en concentrated under
reduced pressure. The resulting product is purified by

SI kmalcol @W-@I}@M@@% 1el gitd o pej A0: RadE e, 2-a] ~

m xt ure of heptane and di chl or onet hane. 2.3
g Beﬂrheleﬁﬁe&eedfiﬁrﬂ@&ee@ gﬁléithus i sol ated. 30
Mebtiing poi nt o= 49’111&18@ 2,3- dlhydro 6-nitro-1H-

7- g1y aeRar, g TR PR dO[(]]%xzfrr éhp% e Bosant’ Yde HoF-

(cahpmund ]59 3) 635 asa mimof 10r mdet bf| dlamiativdnq2Man is
%858 Q%ff’ére ??8&? WRdel 25980nst8nd AU Of 200c,

7 _afi Ao23293 (9568t fERydr &y reibiam hydpedei atdhesl én S ml
(S@End%étﬁéh}%hr@fw]razg"'emprf%& 19595,-13475-3287)2d9c  for

dry tal uene After stirring at_OC for 15 mn

of
\rd%omrleégw 30501 Py HRomeTr bo6 83 A9RMeiEaRE eares added
br @ughtheo Bl @ngl Lbe tSileiy rd tgrisd makntoaaededpr 120hours.

T e qne R ULe S ouBseaenLly £o0l oA DO A4t s
1-benzyt 1 Hpyr r alOG[ 21,13 bf pwatdameaﬂdcathemyleatta;acted with

ob d st 1, i.s i on xt :

[ sﬁ@’?%% h%g?gsr e?@u%lf or0f6 %ﬂg&%cf{en co %d a%’ 158E8anlc
mpmsaet @re 2cdmbpsedt a13534 agwesusseéiumi ghnlgthate, and
so&aérm E}A%eﬁ'teeteed &ﬁﬂafﬂ r@éueéah!p%e@etreaneo A & of the

h stirring. aqueous phase i s separ at ed

an%e%reet BHOHCEe \RﬁItXH ¢ 5bhie ePtailemoridhetangorm of
The e/garive Bbases wiieckoRBiNedpewasbed wd h100is8l of the
wat er, dried over sodium sul phate and then

concentrat ed under reduced pressure. The resulting

product is purified by silica colum chromatography,
eIutron berng carrred out with a 15 nrxture of

L, . ~ - o - M
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4. let hyl 1- benzyl-5-trifl uoromet hyl- 1H pyrrol o-

[ 2, 3-Dbl pyridi ne-2-carboxylate 0.58 g (5.23 nmol ) of

benzyl al cohol, 1.4 g (5.23 muol) of

tr| e and 0.94 ¢ 23 nnDI)

35 azo cangiggigte ( DEAD) are£§dded W th s f%é%é%g/000183
to a suspension of 0.9 g (3.5 mmol) of et hyl
51ﬁﬂhﬁQH#Qﬁﬁn$WQFH$Fp@rroI0[2 3- b] pyri di ne- 2- car boxy|

at gre (NBZANSL i M Bladdh)y , An@eyeneie Cheni e,
ntSrar ey &52004) 43(34). 4526-4528)in 45 m ofdry

WO 2007/ 088277- 51 - PCT/ FR2007/ 000183 t et rahydr of uran.

Af trerT-st i 1 ré AgmBdo appi ecﬂlihwjr@f@l%]s ahdtByliol H20mhdakbel, 2-a]l -

reactiaon_, tu_lh (2 conce eﬁ%fnder reduced

or SRR AP IS (CRATTG N odUbE-T6 purified by

si 10i.Ga g:odaﬁmadﬂla«ﬂnmmrt}gmammrcejah i @n BEidngizaadded, 5 under
a xtur I r tq%ge n 1

of t\teife exp e{%e %S{Jct |sy?hus obtalne L@]%r? OE [981g

pOI (Bt- 72 maoﬂg)c of compound (XIX), prepared in the

ec(eal%lgg §t5§t r 28Ry 400 I IO de2n@hbenzh @ %aZ(QJ' 1580 mo1)
7 yl) 1- benzyl-5-trifl uoronet h%l 1H pyrrol o[ 2, 3-b] -

py Piidi e LHR h EQERAYE EESRERBANGC e, ESaﬁFlBF mixture
triafet el siispensi 62Misn siskenrintls, asitetredinder 12 h. A

I f 0.1 1.03 f o
> Snet 108 Fatladiely wvopht Pebt e Searbud A dapsiEied By
158@$a@nde¢elmnnalcmomat@gemph$oc eli@s6; ArH1s2®hethane-
' nm%@ln%&ao@f drd ﬁ@l éleg% g@té eéxé%%&éhn%rﬁfd% f.% %%talned

mxture is brou stirring is
nmaitft dhfedfeBr 80 A AreThedibd rietes dupsequundpy reduced
cogb;g@shgeoc and 0.3 g (0.86 nmol) of ethyl 1-benzyl-
5-trifluoronet H pyrral o 3-b] pyri di ne- 2-
caP{Sd RSt ©O18¥ é%&%l ‘n &3 ;}%[F i s added. The
reae:tmm niDMAOr eDd)s W ougdni) £ o2 c8dl ws,f ®@H)6G h3 angl then2H) ;
1 n10fvvaer dr ops. of 0% A4 ueoys
|ong‘$so§ghm ﬁly rox{dealﬂ 50 %g gb% Fobas (g,
d| éHDor dnétthdde dfe .added with stirring. The aqueous
phase is separated and extracted twice with 50 m of
dichloronethane The_organi c_phases are conbi ned,
IVo0 framinqmdedr dghydgops ckesbabufpxycarbonyl-
Sui.HhilInEdaES[hb@ﬂﬂ%ﬁﬁﬂmah%lwdef reduced pressure.

fSO resgltln gg is purified by silica colum
CREP p n being carried out W|tha
m xture of met hanoI di chl or onet hane. of product

hS|sIatd |c uc |sre stallled
ace?ogltn I%e s% s tg ?&?‘3’% §fteei‘r uch%ré r@éioﬁ_
vacruuﬁﬁzo[352gadbenhemﬂpectled {Compourmd |Nm t H&)f:or m of

Mel f1,= 2415243C 0

e .91 ﬁr"n%ﬁ)pﬂh‘%lds (t]"’% %&6 {,@%ﬁ) SD@L%Q LA

slmmiatmfll ehpenmjnidazelem (R31)-; Nompipoey/ @Bep7d- Het.

SZChEJQT/ FR8@O7/ Q0183 7. Sré daadbh, §P7Te(agzl>@6a212|'gteﬁ@ Sto a
. (0] a e

N%%Sliggla?h%ro mﬁ%gﬁol%tn?@ S béwmﬁ d&F8°rs- yPf-53-47 9

5 (86.8 mmol) of sodium hydrlde at 60% :Ln 482 ml of

o SO5ERY SR L FRe: 7 e UmE G CM P (0] dendtar @ PouEs,

adl:ﬁadl ruhde(r65ar7gbmma1d aoioldﬁt-fmrto-fblﬁ)tjﬁB gil(c&:r(b:bnate are

6- am fo- fm? dFR?d rpeyr 81 o[- SB&F S f8%ore ™ 30 2t
(HRCnaA TseTalthin . DeELodOmm & {1966 Ehs, {egation mixture
25l 25991841 nlﬁgo 50f mdry Je0l Yen&r Af ter Oﬁféé{ I]Qa@é is

OC for 15 mn, the mxture is brought to 5

stireREeS Ry ntfd Hed fim 309 n 1STh@rFH95?t uped eg Feduced

cateagbdfe 0CLaNE1 0g50g theb@xpiedfpidit (XX) are thus
5-fluoro-1-[(pyridin-4-

yl ) met hyl] - 1H i ndol e- 2- car boxyl at e, obtained in step

15 1.1, is added. The reaction m xture is brought to

r ef qu for 12 h and then cool ed and poured |nto 20 n1

o o - o 1 - o



25 Mel ti ng poi nt (base): 266-267C 111 NVR (DVSO D6)1 6

(PPm) 2.6 (m 2H); 2.9 (t, 2H); 4.08 (t, 2H); 5.9 (s,
6.95 (d, 211); 7.1 (txd, 1H); 7 45 (m 5H); 7.92
535?03/%084?264& %gl)e %)0 3Ls, - 3G A f-Pro00183
3-di hydro-1Hpyrrol o[ 1, 2-a] benzi m dazol - 6-y1) - 5-

fI @é)rt@-me@, inudisheReym) -ofH fndetleon capbddakittht 1wi3l be

M Qled rdé“itﬂ“yﬂ@ﬂmt{}ié"%&k?é\éd_r&bﬁ@é.ﬁ%‘@ﬁe@;[@ 35 added,
under. argon, to a solutiaon of 9 g (2.28 nmol) of

6- %ﬁ%r@ ?%I’rﬁ/d(r@sﬁlpy?r?r%ﬁﬁéi 2- a] benzi m dazol e
Fr eednan at aI J. Het. Chem 1966 3, (3),

PS50, bl o S ASRYENE, AL B 001 0

st |1rrr1|daigro [\Z\DQZ-(H]Hdiﬂz&ZrﬁliaﬁSle POargR2003 /1090 1831 1-@)

ol ARERESE B M BISgT H 0 SUPSBBIEY o) onc
(30 Pusr obénzmrlmlumd@necbampaéxyaat el Yowpr 0 ndbq ml of

St @R hédnbl IS added-dhgcr eact %dBrXtES”Eai-So?r g'ﬂll'ﬂog{e% for
5 ref lux for 12 h and is then coal ed, and_ poure

10 20 fpprofhonr s c 2P IRMEYRGL iodn 'die h%?%%‘ﬁ]%?r eaaeraal by

Thelmdrefcﬂolme aquaeus ﬁhﬁﬁftiﬁg&dj@ﬁlﬁ&dolbcg flution is
insoI%bI %{ écs recoyere % trgtlo and |sf the
qul f 8& |c}]51 1 unmn” ¢ hT ot 5?3ﬁﬂ§ (elu gnfng 16
di elpecorslt hanedwethm ) thithe givtoduced t hos pPaei fliceth of a
A l;lj zed froma m xture of dichloronethane
g Eg%%%g dO 45 g of a white solid is obtained after

15 dr Vﬁﬂrﬁlﬂlﬁd@lolﬁédd@@@edr edAFE200K ti ng point (base):
25611 2futfe l@leMVR 6DVBENPE) 1.6 1( PRy : 912) 562(!35 3th5 (broad

2.91 (t, t ;5. 2
7. 852y Ni’ftg 0! éz 22}?4) %i‘% I_%r(lbon‘% g]d %&5‘) 1H)
of 6TaBl edz) 120; 6.91 (d,
D- (2, 3-di hydro- 1H pyrrol o[l 2 a] benzi m dazol - 6-y1) - 1-
benzyl 1H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de 0.67 ml
20 of Examppehw:al 'ermn:l-um'éimthyloﬂ-uané)4r§e&§mdr9ma21n°-
ar gen [ Q:,o;‘é,@ ﬂ;ﬂ@l
g?n ﬁohgbgng?hgg?%%%g p(yrrol 61[911 ;_q al benzram dazol e 25
(Fr eedman et al., J. Het. Chem, 1966, 3, (3),
25\7 259) IQ %Q metgoﬁdéﬂwﬂﬁ%yﬂﬂﬁr Sy 1Y ih BtrHC

? énure S brough tg 50C and the

st??? hgei écﬁ’é‘PHPE Y% -t $TV30Gn COrRE i xture i s

25 sujaserqinem:kg aobl ad tp QG 4and @mﬁﬂ )0 oF. 89-timabyoeb-nitro-
eth 1 benz

pyrro?o[ 2—%?9 b] gQrP& H% 2- &]a%%bg&lrgf‘gl obt% al ne i(rerthoxy"
ste@rﬁonylﬂgladdedm?éhea deedioh atx{lé0€d stdyr olghh.t dfter

re{hié'xgtegﬁgg tbf"m@lr{\gent go&r&g{t ?@ ? Iﬁ@%rrxff\@éééd %.nder

drops o % aqueous’ sol ution o oxI d
angedsoedi BFedsehfordABt HERN ar®e Wdded V\Aatqfiité'{q r BicAg. are

30 Th@déédaqne@f%oquﬁafaﬂe% fepaaﬂeeteadb@xtﬁ@@tidw C&nd is
with 50 qof _di chl or onet hane. The or.ganic pha es are

C OfF Ia%@r Wedfed WRERY 10676  Jihstat eFr 18 edt reduced
sqdremﬁﬂépgale an'd tBEN engceekpebeddupﬁegdgeducede thus
pres The tlng roduct .i s puri.fje y silica
cof S0 G36 ohiat BEEABRET SEUG: HELBEFGORAR ed DUt wi Lh
M XNR e (DHSOeThanob amprdi:chl aromethanel) ;0.848% 6f, 4H);
pr duct (i s i sol h, product ,is
35 PLOSEL (i1 P I e RSP bt ) e S5 (.

recryst from SO ‘as to obtain

drifihg Und@r (¢uduubil) 0. 315g (df &LHE -expected conpound

in the formof a povvder l\/leltl ng point = 251-252C

IH NVR (DVBO D6)1 6 m 2H); 2.9 (t, 2H);

4.0 (t, %ryetlaogyegrg?nyl -7- @sgefﬁ»rlgﬁ)f;-% A gt ahpgro-
108,48z {exp , 44) beSz4midXdo1dH) . (dospmlel 8 f&ompownd ¢ =
No. 8 of Table 2)

N- (2, 3-di hydro-1H-pyrrol o[ 1, 2- a] benzi m dazol - 6-y1) - 1-
benzyl-5-trifluoronethyl-1H pyrrol of 2, 3-b] pyri di ne- 2-

15 carboxam de O 65 m of tr| rrethyl al um n| um (2Min
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35 chromat ography, elution being carried out with a
m xture of nethanol -di chl oronet hane. 0.37 g of product
is thus isolated, which product is recrystallized from

acﬁrboﬁiobgi/g%s%*zas to obtain, sgfter dryingc-ugn 2007/000183

vacuum g of the expect ed conpound in the form of
a V\D2007/ 088277- 55 - PCT/ FR2007/ 000183 powder .
MeFPeRY’ poi nt = 268-270C IH NMR (DVBO DO, 5

(ZPE@ g‘lli ﬁl(fffm 553@017)24%f§ tan thhgegu;gﬁg‘rzs(dlu% 6f ( ﬁydrogen
(APCTE O R 10 (ESmAAR oI GHE BF TR ¢ sporicion of
N LBygi do[71,7% ajrodrizion daz®| cdmyd)nd- fXII‘@F oebt@ﬁ&ned in the
fil ! 1 .

[ poEaieny ) slihi s, SeenpROka Ly 10y ST B ormic
ar §ead- tdeae smﬁt:uéﬁ dfs cheageq E0ro amml Robk at 50°C and

7- apERORYEd el 1, %oﬁ}:@ﬁ%b@e@aw&eﬁ B%aﬂ%\édetp@éssure and
Russjan J. Og 40), 11, 1694-16

70CR{eBt ‘-‘tﬁ’ry“i:L oPQQn@l /S&ft e‘ill%l?]r‘?lf‘?rﬂ%t]%\?nﬁca?@r 31%0 fih, of a
15;aha;at§t1?r§qu(é)otmOl@@rlhuﬁ:poﬁocéﬁn@on;lae;swnf r bﬁ]galrbonate
maj_nt ai ned_f.or m n e e 1 s .subseq
o SIE P BE RIS i (RIS HEURHy VAL hhY or]. of =
(3s&tuorbbenzpb)lutBanndalfe- Zaiinboxydtat eridet ai dedefin over
st r i t
§Bd% %uxégl‘?}q%ggh Il?n(g then cé),:ic?))lneg?lcl Eatnly(?eté(ﬁegl ":& c%ggorr%ﬁu?ed
ofpﬁﬁsﬁééecol BheN soFutt g of LPRMr déhl erird f@d. byhesilica
th:@iuﬁdlaecﬁ%&al&%g gﬁﬁ‘( I %%Hllbtﬂ ek iy Q:aﬂhf.écﬂls@ut'b‘!v@th a
material is pve iltration a ifie
prEpararPyve i {aﬁ?la%h{}a{la Gk m%n%ﬂﬁ%ionét% ﬁ’)é of the
25capéhaadl eombeird odudet tHuss -psméted ii$1 the form of a
recr al l.i zed_f.rom . net han 5 gofthe xpect
pr‘géd%c |tshab t‘évﬁ%gd }ID% t Seodf o?rsn o%a “Wrhi T stoeD &4 5? (lzuent
dryimghentder reduced pressure. Melting point (base):
261- 262C 30NMR (DI\/BO DO 8 (ppn) 5. 9 (s 2H); 7.01
(m 6H); 7.55 6H); 8.2 (d, 2H); 9.0 (s, 1H).
Ex‘ém%l e 107(¢th @uﬂrdzl\lé 4rzp@téﬁhvglm0@yz)azmo [1,2-al-
?’:glﬁ@ﬂfirdgéézﬁié] beat Erhﬁaiﬁ_b 7§wli) g fluoro-1- ; :
ridin-4-y i ndol e- 2- car hoxani de :
IL q]rlﬁfe‘i”hyl%’% n%i g @# (2N fBCddnef ars@fﬂpouﬂé1 txv),
aMWr 1armgpr[e&:@ﬂln§|@me@r ﬁ)n44:009n(12.c4ﬂ 6N hydro-
of 7- ani nopyri do egun et .
mmni UsSi an- ﬁéﬁl < OO or (4 ? g‘i‘% V\i!jg%ter this
mezm mm@m/moawm@@lssom@mmg@)s i hxr@oght to
ofpry ¢ ohyensg,. égfvét' rddl 94 %ts O&f%%n%%n@f&tetc{]esodlum

mxturels brou estlrrln
NEFRERHERE f oD ‘th‘F?Fl Wérﬁp%ﬁérethrse%uiés@aaemut;h 100 ml

gQ?j}f e@l&l@@cﬁ@ﬂ%rﬁa 9 (Plge()l?fh@%lﬂcig: }ﬁadsﬁ%sh)’lare combined,
or pyridi y I ndol e-

m%a&ﬂ? a‘fje‘[‘lg’ %?9. Rédo ‘“)§tt§§ 1d]fl%ds Oavoeofeosoérﬁgﬂ sulphate
r eaol i othem Xt UbﬂcEﬁtbawght uh@lefref i ferd 1otesntre. The

ten q:oledandg dto % gﬁ’coldl 1

solutTon ‘ot hf&ro‘ﬁ ori &Sam%urll' Jee%H t hgl&&ﬁgousco v

phdseoniest: dfr mplivist e¢lusion Abdingpl ubderbeder calt | svith a
[ 0 pLepa Vi

clﬁrlgﬁgal%g%ré%hsﬂ qz}p'uwé%érhée%q%? o%gﬁe a#r]fleaenr?ethanoﬁg f the

p@mﬁqt%uwmqmdedl% thawy yésalatedd i othiget | of a

0.537 i ot nhke wxpectnd preducdsi $tobiai ned iRet heudfdduent

of a white solid after 15 drying under reduced
13\el ting point (base): 277-278C I H NVR ( DVMBO

p
D}, Nb@(m:m&l )5 9% ($ppRH) ; 16999 (IMbLBbhA ]Beél: (Qut),; 5.56

(130 @E%gnﬁfﬂe oD A e S (B S8 e m

I\I-((cbgdl o] 1§ 22 Aa] bénzim dazol - 7-yl) - 5-fl uoro- 1- ( 3-
fl uorobenzyl) - 1H i ndol e- 2- car boxam de
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25 11. 15-fl uoro-1-(3-fluorobenzyl)-1Hi ndol e- 2-
carboxylic acid An aqueous sol ution of sodium
hydr oxi de, prepared from1.15 g (28.92 muol) of sodi um
hy [ |l in 50 m of ter, is a
oSy ?82’%61%%‘?.2 30 (24. 10 m%ﬁa) of et hyl W) shb7 /000183
5-fluoro-1-(3-fl uor obenzyl) - 1Hi ndol e- 2- car boxyl at e
(obtained in step 2.1) in 240 m of ethanol. The
m Xﬁ—@re | s hertied f-or_Awo-dours, ?”Q—E@@Paﬁ?@f@ﬁ%fé&ﬁ%—
IS

r e %ced pressure The resul ti ng sol aken

n 2760 PRPZMIGRESL e THERAURT &P 4 FKB5 Mashed wit h
t\é\/g_ce_ £00( Ir131ofrme¢>hyl o hebm]g)aﬁhdi famlr byds%eeesskivem the
additio ts.of,.c cen . .
hyEFggﬁEEinc ampd aJnIa #ﬂeﬁlex(tlr%g‘t hoéoboﬂPmﬁhane 18

et byfedc etatdmr Thrgongarticc qnhasepessﬁbnal It iwashedat 20°C,

w0 50877868237 o ety Eip ot SR Tt lad el g8% o 15 m

soP&t itekrehvsegifvmashl crndetheni sheowdm ivagnebs uatirred at

subphat ecgpd CLHNEEALE at efrdader i aduced. | St etlme the
After dr%l{Lngﬂat 50C under reduced préessure, 6.
e

t hE®R%pd LFoHiRt 16 ePEBESANSED £RE fdr n‘Pg d‘fat@r and
sothént hatettdcthedusedviah it kBred thecshbsequest ml of

st ep, , ‘ |
1155RPL BT PRREBRE : 2 RSN i R2RY 1378 FriBiBed, dried
1-¢Bef| usodbemzyﬁ)ilpﬂiaitmdol szSete’ catrlbe)xand:d]e(:ébnpamd 1Gnder

1 ) f
7-5%&'?%%?/rlé?neggrgg -a - nZQI% ZO%)%%?dhserduCt (XVII)
added Holsa sEratres sltliir rekl it b2o ®22i§ (bs7en the
mmhbs@&u,@@ﬁpgyﬂghggegar ed in step 11.1, 146 ng (0.76

3- d| met hyl am no-
o SV N (BRI e arbo P G Tkt obft ol (R0R®) hd 280
108. 81 (6. 7&@HMDI L.0f lehyderXybenzet riazoha)(HEBW9 i ndxd,
5 ) &'hel[I action mxture is stirred at 20C
for 48 E?1'ours ahd i'§$"then poured into 50 mM of water.
The m xture is subsequently extracted with 3 tines 20
3 of h eka The c i Re ' _
s ashed ta oo RSB Lof ahtor o B S ine
nelghesi dh s Hrkdaz ahg t(ﬁ@ﬁpééﬁ@eﬁw aVéa gnder reduced

pr@S%éﬁenEh@npr&ﬂugt 19b ai m%e Syl f 5 ed cQuan%drid?a XVII)
utlon bei ng carried out wt

col.um. chr omat og (%)ry
a PR R of 8 ecﬁed?fé}%a%%e%ndoﬁephgné’l O@Cp%l%‘#lum‘
tlma-e:memm paedmo% &Rl thfISS| §ol(at_:3e<35 Mno?. 2%F 298fonium

C};(é:)'vfé) %}Lgrt(ed( %%_DZO%LO?g x% ’ur% g%\(]‘]{,ﬁérz'_:ﬁ Ihoval
B@f 47h¢ s insEfluble3 Imé hpri&l); by 1ﬂ1f(ma’21:l):1;1 7the (Mltrate

%g)osnpggaﬁgeﬁg}:ag?? ?n#é)é(%eﬁ@@ed prgégﬂplee 1820 mg of the

NEFRaFS X PIER6Fo[AE R - BlvBendltiadasst - bny thes- foupr 0F an
50%5-1(3-fl uor obenzyl)-111-i ndol e- 2- car boxami de

hyd hl d 1: d 154 d
aggggﬁﬁgr{%gég br o)@es o)rlfnnl ar 4t90| Qsen'er srgg:ngdé dclfpedt) ;

i3, E)Sarrpke PH)2, Br.em therasid guwapargd,j p e 1iml 2H) ;
a 't 07/088277-_58

B R0 Ty T (L 2P PORE e
pyrrol o[ 1, 2- a] benzi m dazol e(VII-1). Theresul ting

Example VI: 7-amino-3-benzyloxycarbonyl-1,2,3,4-tetra-

hydropyrazino[l,2-albenzimidazole (Compound No. VII-f)
Vi-1 2-[4- (benzyloxycarbonyl)pyrazin-1-y1]-5-nitro-
aniline (Compound No. XIV, G = CO,CH,Ph):

A mixture of 9.44 g (60.5 mmol}) of 2-fluoro-5-nitro-
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solid is subsequently dissolved under hot conditions

ina mxture of 2.1 m of 0.1N hydrochloric acid in

|sopropanol and 1 m of nethanol. After cooling of the

pitate is recqvered by f||trat|on a

%ggéﬂptfkﬁgfftduced pressu 3%'The expeé’ 6?5&0 000183

|s thus isolated in the foLm of a hydrochl ori de.

(Hepifine =apglp- 225681 1 NNR 3CDNSOm®)],) 5 ofppii- (&l Loxy -

(dca%nﬁ_ %ﬁf‘egr-azei%é )%slﬂe%téa %%Xdl%gld@ I_ﬁér?’?ﬁﬂm After

b, G1IF PPAURA G ; e 7 Ehel MRS BB EASeh 1Hp: in 200 m
100@8 d Bch1dhomdaamd e ]Ifﬁle( ’\@rg&ﬁi—c O%hﬁ%@ eis) sll%cess:Lvely

nol[.1, 2- a] benzi m dazol 1) fluyoro-1-(3-
S%éﬁén ]h 1% |%I@tfcia?86%8ﬁ?d@%tdaﬂ oPf gpotassium
(1Ca):b6aﬂpeunchn]:’5]thzse@r epaeedwiatcadinlg 41 ﬁa@éﬂ‘;eaﬁd is

%fgr acr d He gre hOdméjegcril?n}?g E‘!lllr}lﬁ%aat@l St concentrated

pr epar ed "
7 aniigspy reedurgd, 2pa]essne-ﬁzu m ez ol eepVibeg) oM {mBl is

(1 ﬁ).lr:ﬁifg%é %%Oglllcamcdl %%}%(pgﬁt g gibeing

1Hfargisd pyt vith a SHJA?Q:L(% 95244 chhopopgthang, agdsgthyl
(sacdbthrell. 8 .65g 1Hf ExBREDP! @xbhct %ﬁ:&fuc-r@mérg) thus

M é §E| gydr o- 3-net hyl i m dazo[ 1, 2- a] benzi m dazol -
yl SBIRFEG o- 1- (3-fl uorobenzyl) - 1H i ndol e- 2- car boxam d

e 30 BHRpoumC126 ,i S5 plepa ed,2 aricondi, ngtH)o; a3pEeceas, 4H) ;
St .{Lé‘r &P the, et Bod gdeseribed insExample 1,7, frome.

e
5-%Huor 6-4- (B. f BHbr obenzyl) - 1H i ndol e- 2- car boxyl at e,
obta| ned in step 2.1, and

£o 2,3-dih dro | - met hyl i m dazo[ 1, 2- 3] benZ| m dazol
{ﬁ/f B%GN%Y OZEEAIBOTYIAT Nmtmvé@ZDé 4-SpERrdro-

3 ﬁylfazlladﬂbl Z-a1¥esdifiadble 5.(89nfoundt) Nc5 8X%fm ¢ =
oc%%% 2(m 2H) 7.21-7.35(m 2H); 7.39 (s,
z (m .91 (s, 1H). Exanple 15 (No. 50
ofl’?]'a”blrel 2)(0. 2 mol of an agueous solution of hydrogen

N%%’i’%é VAL R g o T
5[ tkﬂcﬁyrruﬁtﬁle"—t?@aﬁox&?ﬁﬁde of 8.6 g (24. 13 mmol) of
1@—1[&1110’6&1&3(%%&% Y’ﬂﬁ?&@?[ﬁllSy&go fl?EQognillne

rre%gy -1H pyrrol o[ yridi ne-2-car ate

ffﬂﬁﬁalanoF Fqllﬂrr?(ﬂef yESeRt ARACRS d 38 (2919 o)

(Q:B?ﬂoffﬁiécb) ?ﬁﬁdtr mi(}ermmb@ﬁ@hllge @ch%%dwﬂoﬂdgo 5%13:5 at
iet hyl odi car hox e re adde

e f Ry, 1% Ogﬁgpéﬁsi%ﬁ%f 253185 £b Hhcaaporreg over

of3 0t lyyloBH-1ee f | Theopt hayfl tﬁeb pyaéainhr@[;‘zs?:adjusted to 8 by

bl D%l n&s 2 g@%&@éyl ﬁ“&r\% ern futM et a%dzir):alfn extracted

Ang evvandte onal” Ed
437(1341) 208211 4348) dFLﬁhZOPﬂOm@fﬁ'—h@rk}e -t efhahydeiiraanphase is

Atota%n—lea IR0 1@l aAbi gpt o egpenaLuLE fsQr aﬁ%.cgl LRe sodium

2@ iqQn m xture i s concentrated under
Siréleand Pheed esQVEFng MFISEHRSEI 5 %Mlplﬁﬁi*éﬁ ppnd  then

Schhe:@ntt@alﬂjm C hireraat ng@cﬂlhd’edZOpEéHEhQB behng raridRd is
Sl-;\é\{'th amx%& EICOf dICh|OI‘Q t hane _and hept.ane.
0°P85g 15  t he "R 58ct ed Spr odliEt: 1?4 hu®Yobt élﬂéﬁ n tpetumn

f chmook tagyebhew oidlution belng carried out with a
11L:f‘1i;[éli1§r%’ %fdic,rly&{féxl&lﬁg‘glrlglgleog e@h nZ&IKI;régg ? 2 g of
the expected product are thus isolated.

"W NMR (CDCli), & (ppm): 4.11 (m, 2H); 4.21 (m, 2H);
5.05 (s, 2H); 5.18 (s, 2H); 7.38 {(m, 6H); 8.21 ({dxd,
1H); 8.61 (d, 1H).
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25
y1l)-1-[(quinolin-2-yl)nmethyl]-5-trifluoronethyl-1Hpyrr
oIo[2 3-b] pyri di ne- 2- car boxam de (Conpound No. 50)

epared, accorgding to a pr

ﬁ??%Bﬁ ;ﬁéé?ﬁithod descrlbégﬁfh Exanplé%%?ﬁh%ﬂﬂ7/000183
O 18 g (0.45 mmol) of conpound obtained in step 15.1
and 30 0.094 g (0.541 mmol ) of
6- an-p- 2, 3?%1@3\&%-0311‘5519&'{/1(91{9&&:61301@%@3sz%dgzgggrahydro—
(Freedman et % é
25 Y3560 o f azrertzrﬂéméé@%%%%d %@%@wd Ot hg§I-£)
obt7aigtedy M3B4£ BOGRONC 35tH NVR ( BNBG rDé), 811@1@@ﬁate are

2m§“?dd§?%22 ?’}i sﬁll?e;‘lra(# 3?%%%,5'1%? %t 5%057_%‘2360‘6 J’%‘H)56 mi of

7. 8lifnechy)formagit deixtqf 1H)g 75868 dmmak) ; oFf. @6nPpolhd (XV)
(Exmgb?c'él)éne%} 27 4,d, séﬁ% T%@c%n&” sted 65 (8a s 2.6 g

np

N (8,853 mnorlgt r%y@ﬁéﬁ?b&ib’ﬁ@moglal}fbé?mmm@%z ofhg. ytipcture
- 55f Idt0na-da (3ef buyorobenzyl) - %'aLu'r%dOAr?d 2e G8h DXL rated
5 16. 1N—%% benzyl ox carbgHY 4-tetrah dro-

PYPES nbfEeB. afBert? ik dat -SWF"Itl%ro beg pH of the
fl sorluln&ony]ﬁhﬂé—l— bhdal aed- ciod ba&gmsdedThﬁa CQﬁWnﬂdaing an

L accordlng t a.process 10.simlar,to %

desgﬁ %Jfrapl go%[l éonfro ?hgu.xture ig subseguently
5- ﬁﬁuﬁﬁgtgd(BtWhaeroWembylﬂGBHmﬂnd@Ee 2tbglborykitate. The

aCbQﬁgﬁ%rbh%@.e nﬁallrileal %ﬂg& 88 Vilefsg m1 of

- etrah yra2|n
beW%FﬁFda%i FrGe) Wt oml (@-Wu@ﬁ@@e‘ﬁ@?ﬂ) g99f webpn of

e- Qodaﬁiﬂolﬁ&ﬂbﬁed(ecomiﬁlé&ﬁ Neer ZRghe SUSREES1 SRa Pt 4nf then

I he conpou pared in the preceding ,

st%ﬁnggnBS%‘tﬁdl 6F pal™ N b o 1696 1FUe  is
Oﬁbnhlnédethawhhchs ststlpﬁedfaédZOCbﬁor gildYaS column
u hy gen, T e suspensi on i.s .

g@%%%%§?$95Pﬁ&fe o@é?la i9e baffeFdangut with a
corn?evémlrat ed lﬁmlqmdmtécarm essdr metTheodesul tdhg of the
pr@%&&téé B%aﬁbféda% %hh'sc_%ﬁs%;g@i chromat ogr aphy,
el ution elng carried out wit xture of
di’¥I or bherhbRECand net hanol . The purified product is

talmermaa (apt@,m af @JE@H IN sobaitigan ofmhydgogh, Orzf@) 4.7
? sog% 2 Qé solutjon js concentrated
un T ddic ]ﬁf Sur @H8rid Phelr dskidi nfisol Pd/ils (4, 1H);
tritiz ated f®pm et hyl (@t her)so as to make it 30
possible to isolate 0.48 g of the expected product. M
(1HC1l) = 276-284C |H NMR (DMSO D6), .5 (ppm: 3.73 (t,
ZMI&Z (t szllq) 4mrsapm;;uﬁcsgﬂ(.szﬂinbar)zimidazole
dd ind.: O 7.15 (txd, 1H); 7.31 (m
45 (s, 11- 1) 9 58 35(n1 31-1); 8.1 (s, 1H)
9 97 (s 1H); 10.45 (s, 1H). Exanple 17 (No. 81 of

Tahie-12) 7- nltropyraz:Lno[l 2-albenzimidazole {Compound
hﬁ%ﬁ , 3, 4- tetrahydropyra2|no[1 2-a] -
I-7 y1) 5-fluoro-1-(3-fluorobenzyl)-1H

| adotie<tAoardpxancde Canpaunehodl icFf eI -acioorsknboro-
t%éié%égeﬁgxﬁ'"1|&r%tooihﬁt qFSCQﬁbed E%em ,”p£§9§ (58)

from Iuo
(Bﬂﬂ&nﬁmﬁﬁnzylyz1}#(hdblmma1¢abﬁoﬂwaMxmdyyﬁazuﬂb|fKXEI),

shep?2 glandig aym ﬂy& met h % tetr,
pyra2|no[1 2 a] éirndazole Y Fﬁ ﬁﬂ%ﬁ%te’ 0.15 9
(0.25 mmol)} Xantphos® (9,9-—d1methyl—4,5—bis—
{dlphenylphOSphan)xanthene) and 30 mg (0.13 mmol)} of
palladium diacetate in 20 ml of dry toluene is heated

at 120°C for 12 hours. After this period of time, the




IH NWVR (EMS() 176), 6 (ppm: 2.45 (s, 3H); 2.89 (t,
2H); 3.74 (s, 2H); 4.1 (t, 2H); 5.9 (s, 2H); 6.81-7.6
(m 10H); 7. 97 (d, 1H); 10.46 (s, 1H). 10 Exanple 18

( o 2) _ _

N-’\?a %689 ?H— pyrrolo[1, 243] benzi m da%?/gm???éoom%
fluoro-1- (2 benzyl oxyet hyl ) - 1H i ndol e- 2- car boxam de 15
18MIBERYE §5F Ic@ice i ea-enmyder yeediyt §d 1pF ¢pgere-and then

2- eakbaxylpt en94138h 40. 6F EWehl Rbrdthamey| exyethanels of

and 50. 4 ng]ﬁéo 438

mrBR ¥ 6F ¢ cy BRonet TARNe) tB1aRR hyl HhEsHrdiahesl ( Twpshed with
Let 00, m1996f 3, 2400-46P) slerdidded dfo @o0dQusol ghilepide,
of 68 Cgo 329

5 o APy i aBrla koS prAPAcEn 270 Pyl GRRgentrated
stiunfled adR0€d Theegsact.i ohhal xegné tisighgatethct 140€aken

f 1 our nd e nd educed
P12 00U e A0S PRSI Wy e ine
ov%?iP%CQ‘EdcerO@Umee?S anelsé’éﬁ@é!ﬁ‘traltl’ed Qh@er fpe‘dUCe-'éif a

presssig: tdhe reshdre qht ainedJes i dredfpytratmn The
carrie out with

prﬁfﬁr ative HPLC, e%utl on bei ng a
10 FEATF it PUTLEREDNIRY | PRIARA (AN Hor PRERHR EO9Taphy
aceljutB&nrrgo@In@ yed HOVe D Imf:treutlruls isSolakedre30bH ethyl

3D6 nr) 3.72 , 2H)..
a az%ériD'\{g cf? h@g(:%g é %Al(ré:{r 25'_6ng %éspif@gbfct are
nﬁhﬂHISGlaLBe@dxd 1H); 7.68 (dxd 1H) .
18 2N- (2, 3-di hydro- 1Hpyrrol o[ 1, 2- a] benzi m dazol - 6- 35
yl)-5-fluoro-1-(2-benzyl oxyet hyl)-1Hi ndol e- 2-
15 cdfbbxani dé- ThhpeYraz N | 54? ebhpoantigdazd epr epf@apound
aqe®r ding-gp a process sinmlar to the method descri bed

Example 6, fram ethyl | |
5 B OPECS (0 byl AR e Ty OFHETRES £ T bioRwEr 2 ino-
Vﬁméﬂ%ﬁﬁm@izewl EBB&(%G.HélDOiﬁS ftbt aprededinbhestep,

of 80;SLep. (a6 ArLpor 2 Fo oo

ydro- 15 pyrro bénzi mdazol e (]Fr eedma
20 aImOHOﬁYdﬂmte Chend5 mmeb) 3n (9P, mi5pf25ghandy =ls stirred

186- 18¢4e SESENMRM@O %e %%89?% e2 @r% 12'('1)9 removed

2 93 %n‘g 3.75 ém 2H) ;
Ireﬁf\logl_ban ﬁ_g Fﬁetgmle 7cg5rc€§try:|)ed under
71’%]&17:&2 bﬂ‘bs%@fe 7. @Zlédé(d oflk&)qla_@cgéd( Brddidct 19s23thus

(S %@L%ﬂ?‘?oﬁ’%b&l gezjaé)%eﬁ‘ifﬁ‘sdazol 6-y1) - 5-

25 flMpor:o 2ﬂ-9{ 22—5[3(“3: met hyl pyri di n-2-y1) oxy] et hyl | - 1Hi ndol e

- 2;,C

191."11%51%( #ﬁ If}%yrl di HJPZ“M ) oxyfet(ﬁ)angld suspensﬁ on 6.72
of(mQ. 28} ;m7 (4L 12d b ) ; oF - 89brdrod8hand.730f(d). 3H) ; 8.89
(Z2¢75 gl ) of 2-hydroxy-5-nethyl pyridine and of 0.85

g (6. 18 mmol) of pot assi um carbonate in 3 m of

di met hyl formam de is vigorously stirred for 12 hours

30 anxagriﬂl@‘s | uxvziie m XUUE.ﬁrih%pSr‘iﬂgﬁ.Qﬂﬂﬂht %gjgéﬂﬁdﬂldazole
w, T h 100 of _wat er__and, extracted wit
di(%ﬁ’F“S’Pngt hal®®* The' bt glni ¢ Bﬁase S OR ’\ﬂ"t‘{’?@ez -al-
nbeaiz ivd tarzol@d | @brpoeind (b UINEBIH Phat e, concentr at ed

Iy red ced pressure en chrona hed on

{}g?ca co:'}urm YN |onﬁ‘dgI %]%%%?%Jr% %ﬁ? %ith a hydro-
nickilorédef hexané and 8thykrapetare doitie 2exgiésired midazole
p hNd N O D6), a (ppm:

o BSR4 P
1R) ; Textugsd, af); 27951 (dx® mmgl) 7. 98 (@x@mn-m)rS—zutro-
benzimidazole (J. Med. Chem., 1995, 8(20), 4098-4105)
and of 3.6 mi (15 mmel) of 1,1,3,3-tetraethoxypropane

of }@(dra21ne

in 50 ml of ethanol and 2 ml of concentrated
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19. 2et hyl 5-fl uoro-1-{2-[ (5- et hyl pyri di n-2-y1) -
oxy] et hyl)-1Hi ndol e- 2- car boxyl ate The et hyl
5-fluoro-1-[2-[(5-nethyl pyridin-2-yl)oxy]-

o BSLloht e 2 corboni g, et et a7/ 000103

descrlbed i n Exanpl e
18h1’dﬁ:p@ﬁndt:>hrylr25a‘duqbr1cs mﬁhdcﬂeda-ﬂer 12 hours. 1.97 g of a

CaEQQ?XS' %Péé?ﬁﬁﬂétge @ércjoq;é}'e%ykawyffibﬁgeion and 1is

prepared Tn_t recedi
1993RNed, @Qﬁ%yﬁ?@uiﬂﬂp@ﬁeﬁls@ﬁ-’ 2-B) BéHEFRd ol 1 gemers is

y1bbeafihder,0-dhidn[ (5 makbyl pysi dit- 2syfiexymed hgbbstduent
i ndol e- 2- car boxani de (Conpound No. 82) Conpound 82 is

pr 85&FPed accor di ng to a process sinilar 5 to the
met hod described in Exanple 6, fromthe conpound

bt A th di ,and. 6-
d ﬁ{ég?gc‘ll:—ﬁpy e rg?%%ﬁ%%@n‘i%% %)nzoﬁm? ree%man Jgempound
al Np.JVIHeh) Chem 1966, 3, (3), 257-259). M =

30%1?,% C %%) @52'?@]?(1%9 @ %ﬂfmnc]iezd}ﬂyé;?até"gn 4 ml of

2Hyatar9Byem agfpd 604161(@1189#}18170111'1 l(la%edm)o %%C of
(s1 &H) {3 7982mdobf (0B 4HE; rﬁlﬁgufﬂx%f 1dompb8d d,(xxvI) ,
85%6Fp%58ﬁe1? tﬂg precedﬁng sggp, in nfle 20 gcentrated
I\I—Kaﬂdsodhhysdlio B¢ipyr r ohe| kezcallhenzinikdazel 46 yigated for
0%3 %ﬁ[ Zaridcl ( ?,h pifd OIS OdTEéH&' )AL i dbn-2e VbW e dium is

ol é- -car oxarm 20
2oadiup¢5dt tiof 18udronetagespyyedaddibionexdlethanor FTAGeOUS

CORRAHAGS %oﬁhﬁ‘cﬁ%ed ﬂ&-‘é%ﬁk@ﬁréo 13 Bt sddi t8FebOtimes
t hat described in nﬁ , from 2-bronoet hanol

an@léhml@po%gl mtqlml %a?%rﬁ%\%lﬂwfpyﬁ‘h@i RE9YE ¢ phases are
20c2ebhyk§; f laoread 10[\7%1’{ [rﬁfﬁgﬁé$iuxﬂ0rﬁﬂ%ﬁf@ﬂé - concentrated

i din-2- }et 1 1H-|nd - 2- carbox at Thi
PYELGLD 2 L oxy] LV L bl o2 carboxd ate T Scinica
met¢hbdmdesbrbhaedograbkanpled ut8.oh Heiom etdwti&d out with a
5- 9z 1H i:ndol g e g

IPJ[%Q??H fl J‘:or 041:L ﬁ?’)a%gér) d‘%”ﬁéz % oxyITeettl anol ! 'amlno
pr@pape@dpﬁlt ﬁeabb@r}@qjmmgagpég is thus isolated in the

ZOf%(ngagl g¥gﬁgelglb@yar ol o[ 1, 2- a] benzi m dazol -6- 35
1)-5-fluoro-1 -%}g(}) (65tr|fluororrethyl) ridin-2-yl
be

ox;ﬂ SRS 1 PHRO; 2-@Hoxat te (Eo nd No./ 88y 1H):
Cogpeunds83 19 ;preepay edn, acgpy diyng t(@,a 1M)0CeS58 (m, 1H);
sléryégr {é}?df th;n_at hod described in Exanple 6, from
5-fluoro-1-[2-[[(5-trifluoromethyl)pyridin-2-yl]oxyl-
Syl 3t ndel £ £RKPAXYA 262 TBLALRRTALAE T eCFELAoun
6-Nari moL 258} di hydro- 1Hpyrrol o[ 1, 2- a] benzi i dazol e

(25':‘@7 2%%?” Shedl extdactlln REFLriB286, i3, £3dmple VIII-2,
inscluble material precipitates in the agueous phase.

This insoluble material is recovered by filtration over
sintered glass, which makes it possible to isolate
0.13 g of an orange so0lid corresponding to Compound No.
VII-i.

'H NMR (DMSO Ds), & (ppm): 5.21 (m, NH;); 6.91 (m, 2H);
7.2 (d, 1B); 7.51 (4, 1H); 8.57 (m, 1H); 92.12 (dxd,
1H} .
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5[NHL' = 524 IH NWR (DVMSO D6), 6 (APm): 2.61 (m 2H)
2 89 (m 2H); 4.05 (m 2H); 4.59 (m 2H); 4.98 (m
6.69 (d, 1H); 7.11 (dxt, 1FD 7.23 (s, 1H);

7 7 © 7.63 (dxd, 7.84 (d

V?O 12887 iHhpdth 7,63 (dxd. 1b). 7.84 (dxde o7/ 880163
(hb 127 of Table_ 2)
“*Eﬂﬂﬂgﬂﬁh¥éﬂb-ﬂﬁTﬁﬁﬁP?mﬁ43ﬂ§th%rar%eh¥PﬁPaxz6ﬁ=$Yrr°1°~

let;lzbamwﬁ;?mfllhaebqelﬁw%dﬂﬂd 2NS b]VmU-ljg! rend- 62amino-
ca X m no 0do or,0 I.ne -
A Ry S=Br 2 ROV 1 RSP SRR G RS S ik

maydroéhibride {Cbmpatedanteod4O0¥ImM-kof et hanol 20 are

i ntroduced into a 500 m two-necked flask equi pped

with a magnetic stirrer. 11.31 g (44.6 mmol) of

povlet ed |ad|aehHﬂ§O$MD§§qQéndhp aderdd -Srnsrglganiline
poﬂ:&QPalnéhecét' rrhpgebsscntiinued ab apbientgescribed in

erat ur ours. The insoluble material is 25 £
reﬁﬁ%@ﬁlﬁy1ﬁﬂ1%et|§ﬁa§ﬁénﬁasm§PWMtﬁ 8t halol - Znd™He  ©

flizLf@ﬁsrbS.ecgmeeehmqeﬁeun@m reidumdnjpr eﬁsurm mhel) of
i due thus obtnged is taken %g n a ngx# ound are
VY GERFRPETT 9669 P and & &£sol TR s%%m%

cambaaﬂﬁed(?ﬂOthb)foﬂhtef sepaidbiwosoltilde or ganic

phase is washed 30 successively with a 25% aqueous

sol ution of sodiumthiosul phate and then with a

saf¥rat ed aAqdedibydobuBirbrdspxgodi-imteis-drdhr redd-

thep driedeQ¥ehidadbem sPhat e and,gpHCe0hatedyUBIRE tro-
reduced pressure. The resuylting sol1d is purified by

si HECRYEBPUARL cRr BAREBGLEPAFZC35 el ution being carri ed
OUAc#bihiadgnind Uae Bfofelieptsnd land ebhythacetdtseribed in

2.67 11. 22 ) of the exp ed pr.oduct .ar
obﬁ?}é‘?“ﬂ% e |#NR£(D|\%‘G’“{%“) % & (ﬁ.?Hfrgnol) of
7.85(3Shydbeyﬁy9r@§;d&hB) y1V£520@tk@®®211;M£5 obtained

% Fﬁ%oré’ %E yrrgol o‘c[t2e% b& yrlgl ne carbo(i I?vf: son
acq:Q{roeﬁprgne(i;Qngo mred) of2,3-dihydro-3 hydroxy -nitro-1H-
2- ﬁﬁ@@zét1osioagbéhg%%x&b%nea%dobtzeameﬂbl nostep yellow

of pyruvic, acid g
e ) 1 &f qonar%%%%%?egm%?z D, y1dikednne? (W\%%f)%ya gnitro-
151mp§afr@n6yﬂmua]Bem&ﬁy%abm&m desy e ishhtatesdd after

TR C e afPke a0 BE ENMBR e BaTB

a few mnutes, 0.05 g (0.22 mmol) of palladlun1acetate

I s.added h chigQng €4l tyi

su ?é%ted %o§s£§§ : § mﬁbgﬁgé 8nﬁ¥%%8 85%5;%Jes and

t heh, 2 apl 1@|$lyzszeaﬁeao ad ﬁpmgghﬂdt yo108@IF6r 2 h 30.

Th@c&@@&ﬁ%@%t hog)féc&%c%ﬁtrrﬁ&lta%d uedeiha@dmrll@ed in
e resi

pressure ue I's subsequently taken

Y
D RsATabet ACEI {400 REFT MO waroPm( 78, APy S ThE SFgHAPL)  of
phﬁSﬁ-aﬁhyaﬁbegi Myabomgtsnn@aﬁot-mempw&ba@t ad zwanh
g1 L a 2N aqueoys sol ution gf gp £ the
h %&%%% 2FRLE ha FLERILEDUS Phase® ard dnblned 20
(XER@EhtédOémﬂﬂd t bedsatadietl éd bheadthmy @@daobthMIﬁolld
pH_ 3).. . The [ IS € d g0t o
%k% r?iétl ﬁf%%“%%ﬁ éé%% %%eg orgaﬁf pﬁgée%o ¢ in
ar@hxhl$ﬁb©wer sodi um sul phat e and t hen concentr at ed
un@prNﬁ% ggﬁﬁrpﬁesqyr@ 15% %1(0(§8 nmp) ) gfgghe m, 1H);
eéfecte rodict i s © alne form of
1AV b@wdleﬁ 71 M- ABR (roVBB) De .- 2% (Thpm)H) '135263(3 :
(159 918;)2(& (Bu) 117105 8a4 §4y.1H); 7.95 (dd, 111); 7.1
21. 3et hyl 5-fl uoro- 1H pyrrol o[ 2, 3-b] pyri di ne-2- 30
carboxylate 0.2 g (1.11 mmol ) of acid obtained in step
21.2 and 10 mM of ethanol are introduced into a 100 n
round- bottomed flask equi pped with a magnetic
stirrer. 1 m of concentrated sul phuric acid is added
to the reaction
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35 m xture, which is subsequently brought to ref | ux
for 18 hours. The cooled solution is concentrated to
dryness under reduced pressure. The residue is taken
up I etate (50 n1) nd t he pro t

W#;g% @égsﬁ&ely with a nornal aqueous g%/g?§8076P00183
sodi um hydrOX|de 2 x 10 mM), with water (10 nm) and
t héf-di t h &-satimeated -a4lesus -Soilhmdroncofl B iralo-
chlrer pde ) nERS 1 @HERARBIA PhAIE A1l &6 ver $edhPhunds  No.
sulgha&z and then concentrated under reduced pressure.

f the 5 expected product is isolated. IH NWR

(gwsaxﬁeauré @ﬁgn{):?,l@. 6(1%8,6 an)o,l 8. 4f(d;he1H)a;, 3§d@hydro—2—
1H) : 1. 4, ) }
Pathbirbrbisoe-t Moyt ol o2 e i ddoaml) obtained

pyihdiSIiISPZ -ardboxyd abé TRE eghydf palladium-on-charcoal at
1- bgazyl; 515! Her o5 AHy g&&%%'lo[%qé B pyr i giEnegdy Cﬁgﬁ?é}ﬂ'ﬁ‘oric

te was prepared accor to a nmethod simlar

de8€ifbedsi s Bahpte ﬁoq ks bafzy|2 1 omeldegnd 4t kar  of

etHyarégéhuorﬂf%éirpyﬁh%O[Beiﬁl@h &% time, the reaction

ridi ne-2-carboxyl ate prepared in the recedi n st
pymé.xgurgses 1lttered c?ve;? a celite bupffer, e?trate

2115Al‘coéﬁe41-td:lahi}aﬂff Ouﬂ.cﬂ'b:OX&ékiIm@;[eﬂ MfdsSund; and 0.35 g of
beg}él m dazocI:te u&nzgé— (58% gﬁ%aill—l-gyrlrzl% O[t'zdrm b]Of a

py Tt ar oxafr
Cotpoudid hb 127 is prepared, according to a method
Slmlm&Rtggﬁ tpdesqy i g, nﬁ@mﬂrﬁ Ly TEomethyl, 1m);
1- benz uor o- 1FprrroIo 2, 3-b] pyridi ne- 2-
caﬁb%&yK%telHéesérﬂﬁeddﬁﬁ-t Jgr écddi iy stb: and #8. 1H);

7-an noapr phpt i nog4, 3mal benzi m dazol e( Ml | ock, E. B.,
J. Chem Soc. Section C, 1970, (6), 829-833). M =

231-232C I|H NVR (DVMSO Ds), 8 (ppm: 4.15 (m 4H); 4.91
(7 sﬁxﬂ@;e 5. K{s, 6Hdmink-02- ﬂ—%;(zdn%&ﬁmeiﬁhaﬁyéé 2;6:-;(1#&;-010-
X ;
Ffl %% gfﬁim%i%%°£%x§&g%%° 3& H%npgaﬁd . 128 op]
Tabl e No. 2)
3'}%&21 3- di hydf 0a kb @y5 L 9L AL L 35-8] Benz it Fhdazol 6341k 1-

behbyd-alRenmtBidaE@yer ol of 2, 3- b] pyri di ne- 2- car boxani d

e @Ofmu{@l%\lﬁ td%S 0 szagrgepa(rleons aeo1 fi n@f%%al’»r@i 0-2-

si.m 0 a escri be ro

e e MR oL Bl D 3B Berraiigegtie V! (step

C&Dbﬂ%yiﬂlmxaﬂpSerIEEdlhﬂSEN&ﬁDEeﬁéhrhhyﬂﬁbﬁhﬁﬂﬁTKB added

2t30- d%hggé{g-e% gylrr%fggrle%sq!r(d%rm mdazol %@ e{5.2 g

o5@ 260G) of SNWRWDVBY DG A6 (apn) 6@6591(1m 1ZHmL  of

05 S

(ntiﬁg% y@r}@ﬁu% A(ﬂt:elz}'%t('l.g 3919( O%H) gqlgt(rgén 4i'mtes,

8Q|_2(4d)(tgjL j_?.D gmg;} of dimethyl sulphate is added. The
reaction mixture 1s stirred at 20°C for 12 hours and

then poured in 100 ml of water and extracted three
times with 50 ml of ethyl acetate. The organic phases
are combined, washed with a saturated agueous solution
of sodium chloride, dried over magnesium sulphate and
concentrated under reduced ©pressure,. The residue
obtained is purified by silica column chromatography,
elution being carried out with a mixture of
dichloromethane and methanol. 70 mg of the expected

product are thus isolated in the form of a foam.
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(m 1H); 10.41 (s, 1H). Exanple 23 (Conmpound No. 129
of Table No. 2) 10
N—(2 3-di hydro-1H pyrrol o[ 1, 2- a] benzi m dazol - 6-y1) - 1-

car oxam7tc{rdE;Ebu’c’}rOImEt hyl-1H pyf,rolof 3, 2- blpyr i diNgs270001.83

23. 13-am no- 2-io0do-6-(trifluoronethyl)pyridine 15 1.56
g (6.17 mml) of iodine are added, portionw se, to a

m >xuzr e, staiénaqudund@-ﬂm@tz 20Gn Oty 8§ Prdd1o-
nn% am no- 6- trlfluoronethyl)pyrldlne and 1.25
8- %7 ar]'g’tﬂn)z%[fl UV CGammetne i 40/ -bF et hanol .

Thac&bmﬂnmgg ts Wﬁlﬁk@bﬁgé formilBahows. thhe Zﬂascrlbed. in

i Lubl. d f
wnSREIBHEt hOBehanol S CEREIPYI (PR & Eohcant(ht/gy Tmol) o
unédes - de@ud&@—@Hmanhuxyiﬂﬂmnﬂnb4kﬂygyﬂrokbtkﬂ&wahm in

10 X t h
supShei RGP R S A BRI 8a0BR80 S o
soah@mema@%@dd@rm@qﬁ fe v@btéalm abtar phrafication by

sakun atad caqueus nsdldayr @fhysodi um chl ori de, dried
over sogl m, sul phat e, concentrated under reduced

pr&Bsir e *HAd4Enén purified by silica col um
chtiormam gl apby; X el diefsn) hept@nef@k@yllxapet ateh. (&xd&y 1H);

g 30,¢0f the pect e pr e te whi, c
pr%dagt g U%Qd é% Q @X# &ﬁé P gghu@ﬁ?? ﬂ?hESlsgz (o,
231Ebs tﬁlﬁﬂuddadetﬁﬁlpyﬁr@Eo[@,ZlﬁlpyﬁldﬁhdéE 1H)

carboxylic acid 35 0.5 g(1.74
mmol ) of 3- am no- 2-i odo- 6 (trifluoro- nethy gyrldine,

obEXpmBYe| n ctER:23 1, m@@-%ﬂnﬂhﬁhlﬂ pytatrahydro-

anﬁr1ﬁ15&IM12G5]Bén&ﬂﬁhha§519 hydrochloride (1:1)
dlazab cIo& ]octane and 10 m of dry

dlﬁ%? ??5 Iﬁr@ i ntroduced, under argon, into a

WO 2007/088277 68 - PCT/ FR2007/ 000183 seal ed tube. The

tjon i ssed n es _and th
(o7 ol §- 57 "B Far o BeebHpB L FRauRaC dhNE « benigrice
seb&%ﬁléhh t he mhole is brought to ref lux at 130C for
4 fourg, e pooked splytiong s Syauhsequent! ¥ (5 4romo-5-

concentrated under reducted pressure and the reS|due 'S
t dkerrepheryh) foomarige ef*éﬁiﬁbeﬂételzTﬁé orlg&hi gmol) of

phaseor sl extH 86t £8e SUSEESSL Vel ﬁi{l W ths t WhEE) 5Qf M @i pRuryl

2N SIC aqueoys 10 C|d|f|ed extracted wit
aééslﬂleﬁﬁéﬁ %réocs Hed* 4 cBBFES - téﬂbeddW@Ctlon

hynﬁrmm@r i s actehcabtrtéd rraSncS@r M reduetdyl pasetatre. and
g??afgfbbﬁeg é%ﬁgopﬁ&hléodﬂtaln&ye thchthealT eseused

as it is in the subsequent synthesis.

XI-2 N-(2-bromo-5-nitrophenyl)-N-{(l-methyl-1H-

3,4,5,6~tetrahydropyrimidin-2-ylidene)amnine (XXX)

A suspension of 5.3 g (17.8 mmol) of the intermediate
(XXVIII} in 30 ml of tetrahydrofuran is added, in
several steps, to a solution, stirred at 0°C, of
10.5 ml (0.1 mol) of N-methyl-1,3-propanediamine (XXIX,
n= 3} in 50 ml of tetrahydrofuran. The reaction
mixture is subsequently stirred at 20°C for 48 hours
and then poured into 200 ml of water. The mixture is
extracted with three times 50 ml of ethyl acetate. The

organic phases are combined, washed with 100 ml of a
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product is used as it is in the subsequent step.
23. 3ethyl 5-(trifluoromethyl)pyrrol o[ 3, 2-b] -
pyri di ne-2-carboxylate 20 1 m (18.71 mmol) of
con e phuric acid ig.added to a i

w6 9%‘?‘%{38%% ol an s p&R) HE5 887 9h00183
fluoronethyl 1Hpyrrol of 3, 2- b] pyri di ne- 2- car box I|c
aC$dtuD@tadneGHEQWﬁeﬂpkﬁixpnlﬁflgoﬁﬂu@fQQ e gpé then
SO&}F{@&” bsesti bhad ual TeRfilgng dor 2% h%ﬁc@zﬁ‘@ri@@cﬂ! 28nder

cool ed and concentrated under. reduced pr%%sure The

r cERTEGed PESSEYE S s SuBsegasNcty RIS Wit PETed by

of sﬂlf@é Ok 8MBhhake rane doderapias hed wickessé wed yeadthed out
of a.saturate ggﬁﬁgus so%gtlon of. sodi.um

hy‘fﬂ%ﬁeﬁ Barthitat & B °R&r Br End 50 T -5t % 300 72 @
sabfir ahed cageetds] ytathion 0EXEXHi Um chiuer iidslaréddin the
ovgr %og'un1sg#ghatg gng t hen concentrated under

ediced’ préss 79" g of product is obtained, which
product is used as it is in the subsequent step. 35

533/’?:.66% Eg' &Crgggﬁyi 5= h&t%uw o8t By kRyraehef-3pdrke do-

Et kYl a—@bfh@@/allal@w?itaor(éﬁ%@hyl 1H pyrrol o 3, 2-b] -

hYA lhﬂxll&eu%ecaip?nybgt g Was. ﬁfrxgﬂgl)edofaqeﬂmﬂ‘n@iﬂaxfa (XXX},
me r, 1o ri in 0
be%z@? gbh%@ gﬂ@ g %ﬁg&ﬁ ﬁﬁépgf élm?ﬁﬁyl hOM i s

preﬂﬁﬂh@@ysﬁh@sphlno xanthene), 1.5 g {4.6 mmol) of
%E %J%y Ot:ﬁlH' %”?(h *& F[(ﬁ]lbff'}%ﬁ )da% l 'Sal@adlum
e e e oo

129, i prepangd.cACeqr di n@efpo@ raqsthegms.l mi’al@é o xihate is
described 1n Exanple 4.2

m et fied
%%%%t@w@fnl@&eane%ﬁ%% ﬁ%ﬂ&[@g ang] LS Raratie
<32 @@w@aylcmemﬂe@mmb@dogﬁapm peeuaduomg mmg aadried

6 anm no-.2, 3-di hydro- 1H l.0 Zim

( Fr&ed M et aIIXJ‘XSHrle-Ie?(}/E c%én%[h]lofé’ %%“e( 3%% 5%%5"5‘“01

M0 =4 £54 - @6 2€hd SekbalvRe(DVBOIDEE, (BXKppnjis 2hes (melated.

2 o 4 09 (t, 2 5. 92 211

]”é%s 7%?(“85 NS (mH) oH) 7. ég (s ) H: 7.7

(dH IR A0PCles, 1&4) (PBMY9 (342 H)lauigtsy (%H 1HP.- 330 (s

Exanpl €324 g( Comp No 0@f T NO. , ;8.

N%g)psedl h f}lro 1&9%{:)”040%% ZQa] b%%jzsm dzgz%l) 6- yll)H)l- 007
s i H Lyfﬁ)%%t %r] 1B)f| uoro- 1H pyrrol of 2, 3- b] -

pyridlne 2- car boxam de 25

kT o o BTl T REE Ay LA n Ayt AL b s PRV Py g ico-
mmﬂ)Z{ﬁ Heriz ifiadadbtar bomdoatipinieta dil helar o Cogbsdind No.
qeﬁzqurter of an hour, to a solution, stirred at

24. 02 nnDI) of ethyl 5-fluoro- 30
14 R/ ol b% 28 3mpppyricdi erdraaiboxpracby(ERaRplie added to

2]a313uspens:.on of 0.44 g {1.89 mmol) of compound (XXX)
and 0.3 g of Raney nickel. The mixture is stirred at
20°C for 3 hours and then filtered over a celite
buffer, concentrated under reduced  pressure and
purified by silica column chromatography, elution being
carried out with a mixture of dichloromethane and
methanol. 0.36 g of the expected product (VII-m} is
thus isolated. The compound can optionally be isolated
in the form of a hydrochloride by taking up the product

obtained in 50 ml of a 0.1N solution of hydrochloric
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3.97 g (36.02 mmol) of (pyridin-4-yl)nmethanol and 7.5
g (36.02 mmol ) of tributyl phosphine in 150 m of
toluene. The reaction mxture is stirred at 20C for 16

hours, filtered over a celite buffer, con t

unbigr 2857/ B8R 4d pressure aﬁd4?hén t aken §§%(ﬁ§§§g7A900183
of dichl oronet hane. The organic solution is washed .
twacedw th 5Dsobropamot% agdeoasnsehuradnangf pbeassidmtion

CaEBQQ@ Sda%cfe%ﬁ”riéﬁﬁégwcgdn}e%%dﬁe .Of THat Q{ydpcgci:}?_dcaride of

over sodi um sul phate an centrated under reduce
pr eBsupBinghéVaionlct sobtaisnégoila terr-onat ogr aphed on a
I ihCcage®! yon, .ekykignobei ng carried out with a
hyl .4, f
ane, and et hy ace}ate 5 %bgléagf(s' 3H) ;

si

m %ure of hept

exié%cbﬂl‘g% é‘%‘?%ﬂ Yar & t RN st at ed T = 4

24320 ( 2,t3- dphydr & g2 pyer olx)l, 26aphengld dazdh56-6.7 (d,
y1£-}:[§p¥é|2|n-4-il)nethylI-5-f|uoro-lkbpyrrolo[z,s-b

1 py? di Re?9- ¢3¢ bo¥Ani de (Compound No. 130) 10 Conpound

No. 130 is prepared, according to a nethod simlar to

th ri Jn 5 ' d. ebhyl 4. B
1-%;75—% s 'I)n%$5%f_ﬁ%é%?€&#%§/¥fgl R R
pyfldBhdizzeninot}l ara) bengiridagoles (FomposmdyiNgy VII-n)
St@Heaegﬁp@ﬂhaog%i%L%bhﬁgiQﬁ%ﬁhﬁ&iicéé&émé&ﬁ@'té5a Process

benzi m dazol e reednman et al ., J. Bet. em.. 1966
3,8{%}}&257@2§&ﬁt|ﬁ?@ﬂﬁ&@@%ss@ ?f@@d%@f%%ﬁiﬁkﬁ)?SH%g the
gppﬁ%érﬁeﬁi%tas ZK&VIZIgzgngéRHIEH4ngg @U§ ?Fb;zﬁbgs

. : 01 , 7. , 1H); 7.4 m X
7 {F%%Icﬁu;%%?’%g?}cm; 8.45 (m 3H): 10.42 (s,
1HH BMBMIGES)(Corpénnt) No.1 .83 éfh, Talifle Ng.-08) (s, 3H);

N-{ 26 8- dizhyds @y 1Hpw r olol bid-a] benzi nmidazol 161y1)s 81 (4,
ZSié?srﬁgpn-%ﬁrfFE%%%y?#55%¥§VfIEorone&hyl-111?pyrrolo (

- 1) 2-B1BYr {8 néE2- car boxani de

25. lethyl 1-[ (pyridin-4-yl)methyl] -5-trifluoro-

met hyl - rrolo[3,2-b ridi ne-2-car late 30 ..

NEY o o P L0 S B BT | LG 2 Rol PR B BpdPppion of
Exaapt €124 . dompusiids 5 ih ( Baobrdamae ) wdfthet e Sitiweation.
fl thyl-1H | o3, 2-hl.avri di ne-2- L at e
(RS LR l RPVIL doR SO Dfal AL P Bstrace
yl §imet eresient4. 2nyeofticme e%b@cﬂ@@m@an@ouﬁg &he 3gompounds
| sol atefl £ Mg =r138:131C those in Tables 2, 3 and 4. The

elemental microanalyses, the LC-MS {liquid
chromatography-mass spectrometry) analyses and the IR
or NMR spectra confirm the structures of the compounds

obtained.

Example 1 (Compound No. 1 of Table 2)
N-{(1,2,3,4-tetrahydropyridofl, 2-albenzimidazol-7-yl} -5~
fluoro-1-[{pyridin-4-yl)methyl]~1H-indole-2-carboxamide

1.1. ethyl 5-fluoro-1-[(pyridin-4-yl)methyl]-1H-
indole-2-carboxylate

A solution of 5.5 g (21.72 mmol) of 1,1’-azodicarbonyl-
dipiperidine, in sclution in 15 ml of dry toluene, 1is
added, under argon at 20°C, dropwise, to a solution of
3 g (14.48 mmol) of ethyl 5-fluoro-l1H-indole-2-
carboxylate, 2.37 g (21.72 mmol} of 4-pyridylcarbinol
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WD 2007/ 088277- 71 - PCT/ FR2007/ 000183
pyrrol o[ 3, 2- b] pyri di ne- 2- car boxam de ( Conpound No.
131) Accordlng to a process simlar to that described

in mpl e 24. using 0.3 g (0.86 nmol) of c

obV'&i HQQW/HBIBI%WW ecedi ng stef’and 0.178 BcFiggg%%O)00183

5 of

6 antinos2 43- dilhy dr2d- 142 pys ol o[ 4f 2- m} benkuhyvdpkokphine in
g?%dgﬁ %t t<JT>1 f}e H%‘he g& urelggg s%l,rg:@i &?157200(3 for

25"y tRe expect e ound i's isolated in

t hé8f br. mI‘bie & ofttittieors gtk uag a:szwbaeqeemei}xlcsamentrated

(DM@QeJ:) G}edﬁcéepr%regsﬁn}e( m(Tl@é'?Zl_})‘gsﬁ?uét :L@Hé)uﬂﬂ%d by

0 $11(L§a 1H)01u7m79 C(I“dfOfmogm@BY(s e}fieljlt 8. ?@P(:&ne/ sthyl

1"%ce§aﬁ§ (.d 32H) g 1651 ise ldfpedbedEXxappbdud26 are thus

und . . .
N CBLRECAys. ¥RECE aPT BERSy iy PRROOFE, 238 - 19 0 the
bEEﬂmedaéﬂlt gyythesifsl.uoro- 1- (3-f 1 uor obenzyl) - 1Hi ndol
e- 2- carboxam de hydrochloride (1:1) Conpound 132 is
prepared, according to a process 20 simlar to that of
Exanl e 1172 (fr 8m30 4312ty sl Pnymsido [df, 2-albenzimidazol-

5-§L 99535%@@0&&%8?%@%&@1&% _})'lq(?r{e%'}‘%[l jcarpoadd te-2 -

aci d . gi am no-
netyrorapides (Cappakyd 6“;5’5/r| i do[ 1, 2- a] benzi ni dazol e

(Vi128)m10. 4% g ofintdtenedgiaciiad i oduztt i $ni sobatiedeiln are

efoLm apal el l ow sol i d. Jhe, €0 iSq
taﬁéﬁ Stp i %C}/rb’ INSol ufi orf ST Y ochqsorl g-376 ¢

acid.ph moﬂmomefno'}' -afieosbl &t Boh- t)btaah}zdrppyrldO[l 2-al-
C%&ﬁ?lﬁ?&&?o%de{%&?ﬁa‘&ﬁ ryteswe and eappounsbA39 1955,
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Example 2 (Compound No. 2 of Table 2)
N-(1,2,3,4-tetrahydropyrido[l,2-a]lbenzimidazol-7-yl)-5-
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1H). Exanple 29 (Conmpound No. 133 of Table No. 2)
N-[2 3-di hydro- 3-(tert-butoxycarbonyl)im dazo[ 1, 2-a] -

1] -1-benzyl-5-trifl uorone l, - r
@525hﬁziﬁéﬁgﬁi 2- carboxan1dégCanound 1 §¥(§&5P¥5/850183
prepared, according to a process described in Exanple

11flﬁ®gﬁrl—(3 fluorobenzyl) -1H-indole-2-carboxamide

6- am no- 2, 3-di hydro-Itert-butoxycarbonylim dazo[ 1, 2-a]
benzi m dazol e (M1-d

andlet hyl 1- BERYY1- 5511%%@%?%77&1’1%%%?%?%%%1& pff-indole-2-
y&éﬂ]b@ﬁyzagér boxylate (23.4). M = 169-174C 11-1 NMR

gt A NN R O

35i3ddk& Z- 6&rbdxﬁk&te7 84(.8651¢l) ; &iﬁﬁtﬂ,lkﬂoflOBSﬁluoro—
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200?$@@8@7€ 173 50Pal/ RR206IMEODEE8ormamide is StlrIEd for
benzyil- 3d 1 idda¢or omglhy %e!ﬂi‘t%&r Oin%c%u%eb] E%U | dhPBSeduently

car boxam de sol utjon of O. g

coipot@d 233 peseméi d e «?nmw HifeonZMQ?yd’rO&ﬂql“ﬁ'?%r and

ﬁcc'bﬂ éﬂ:&l?l da@éhateet h@tngfs%tpa&raQqOﬁi }:iiﬂ%étctrldﬁﬁg %ut the
ours ter .perio 0 e ex te ct .
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fol | owing tables 2 and4|IIustratethe cheni cal 15
stHuct dfeCRTRRHE %Cé‘lal obptopet t FE§ofa%ont 15 in the

exafd asuait C@&@punds according to the invention. In
these tables: the colum "A" represents an atom or

group of atonms 20 reading fromleft to right; the
00'4 lﬁm "MVA Q) 23 [Mietrghvésopheidel ii Agapbenedmifiazol-

{0 PLOCHICL S, 0, G00( 2581 Co Shils { £ ofr ehag1 Lha -peal

mass Sp CtI‘On'EtI“')}/rh atter chem ca
[ aﬁrztmxajwdezstcomnpumé ¥ol ufh "Sal t/base", "-"

represent s & CoppoHaeh] NainrRenhase f(@km J.\i\ﬂ“ert%'ilslerl@l are
represents a conpound 1 n hydrochl oride form and

r &4% 9 n bP&é@éts #59PRe (a’é‘Pd b”asefonlélttnlé’n @ﬁB O 426 g
COory P R@sL t ooa ﬂEtahMLrlog-lelm:% "ICRE e RSEONISAS0L fD-a] -

a, trifluor malthyljﬁg §%a_§ t%ta CQr r espc on 490 a% %thyl1955

gr oup:; mjt ert - grou
" i32F5- g espond$ tnd avt | dopr (Ip),ﬂ]uegr&)upAf’aed Stb:emzylﬁg at

c Okis%n%%tﬁlﬁ plgﬁ@"ﬂé{ylle gfguﬂrouérﬁpl %o SON% a?ﬂd the
stlrrlng is mailntained for 30 min. The mixture 1is
subsequently cooled to 0°C and 0.6 g (1.% mmol) of
ethyl 5-fluoro-1-{3-fluorobenzyl)-1H-indole-2-
carboxylate, obtained in step 2.1, 1is added. The
reaction mixture is Dbrought to reflux for 12 h, then
cooled and added to 20 ml of an ice-cold 1IN solution of
hydrochloric acid. The pH of the agueous phase is
adjusted to pH 9. An insoluble material is recovered by
filtration and is purified by gsilica column
chromatography (eluent: dichloromethane-methanol). The

product thus purified is recrystallized from methanol.
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Salt/ Base Mp (*C) or [M11+ CH CF, CH CH
(pyridin-4-yl)nmethyl (CH2)2 292- 293 CH, CF, CH CH
3-fluorobenzyl (CH2)2 - 286-267 3. CH, CH CH N

t(ae IZ,ZO(D?Z%)Q_?8£4 g 2365_" 4-C_F_’C'ZJ’(%_LC:$3’ CHo N Renzvl, 000183

0.46 g of a white solid i1g obtained after drying under
reduced pressure.

Melting point (base): 286-287°C

'"H NMR (DMSO Dg¢), & (ppm): 2 {m, 4H); 2.9 (t, 2H); 4.05
{t, 2H); 5.88 (s, 2H); 7.11 (m, 10H}; 7.91 (=, 1H);
10.38 (s, 1H).

Example 3 (Compound No. 3 of Table 2)
N-(1,2,3,4-tetrahydropyrido[l,2-albenzimidazol-7-yl)-1~
benzyl-1H-pyrrolo[2,3-b]lpyridine-2-carboxamide

3.1 ethyl l-benzyl-1H-pyrrolo[2,3-blpyridine-2-
carboxylate
2 g {10 mmol) of ethyl pyrrolo[2,3-blpyridine-2-

carboxylate (W02004101563) are added, portionwise, to a
suspension of 0.44 g (11 mmol) of sodium hydride in
50 ml of DMF, stirred at 20°C. After stirring at
ambient temperature for 1 h, 2.1 g (12 mmol} of benzyl
bromide are added, dropwise, and the reaction mixture
is stirred at ambient temperature for 20 h. 150 ml of
water and 150 ml of ethyl ether are subsecquently added
with stirring. The aqueous phase is separated and
extracted twice with 50 ml of ethyl ether. The organic
phases are combined, washed with 100 ml of water, dried
over sodium sulphate and then concentrated under
reduced pressure. The resulting product is purified by
silica column chromatography, elution being carried out
with a mixture of heptane and dichloromethane. 2.3 g of
the expected product are thus isclated.

Melting point = 71-72°C.

3.2 N-({1,2,3,4~tetrahydropyrido[l,2-albenzimidazol-
7~yl})-l-benzyl-1H-pyrrolo[2,3-b]lpyridine-2-carboxamide
(Compound No. 3)

1.1 ml of trimethylaluminium (2M in toluene) are added,
under argon, to a solution of 0.32 g (1.71 mmol) of
7-amino-1,2,3,4-tetrahydropyrido[l,2-albenzimidazole
(Saunders et al., J. Chem. Soc., 1955, 3275-3287) in
20 ml of dry toluene. After stirring at 0°C for 15 min,



(pyndin-4-yl)nmethyl CH2 266- 267 6. CH, CF, CH CH
3-fluorobenzyl CH2 256 - 257 7. CH, CH, CH, N benzyl
CH2 251-252 8 CH, CCF3, CH N benzyl CH2 - 268 -

270 9 , CH CH 2-(pyrigdin-3-yl)e
25112901y 08§, 7CE CH ﬁo ¥, 557 /000183

the mixture is brought to 50°C and the stirring is
maintained for 30 min. The mixture 1is subsequently
cooled to 0°C and 0.4 g (1.43 mmol} of ethyl l-benzyl-
1H-pyrrolo[2,3-blpyridine-2-carboxylate, obtained in
step 3.1, is added. The reaction mixture is brought to
reflux for 6 h and then c¢ooled and 150 ml of water,
2 drops of a 35% agueous solution of sodium hydroxide
and 150 ml of dichloromethane are added with stirring.
The aqueous phase is separated and extracted twice with
50 ml of dichloromethane. The organic phases are
combined, washed with 100 ml of water, dried over
sodium sulphate and then concentrated under reduced
pressure. The resulting product is purified by silica
column chromatography, elution being carried out with a
mixture of methanol-dichloromethane. 0.55 g of product
is thus isolated, which product is recrystallized from
ethanol so as to obtain, after drying under wvacuum,
0.45 g of the expected compound in the form of a
powder.

Melting point = 233-235°C

'"H NMR (DMSO Dz}, & (ppm): 1.91 (m, 4H); 2.91 (t, 2H);
4.02 (t, 2H); 5.9 (s, 2H); 7.12 (m, 6H); 7.38 {(m, 2H);
7.48 (m, 1HM); 7.9 (s, 1H); 8.18 (dxd, 1H); 8.4 (déxd,
1H) .

Example 4 (Compound No. 4 of Table 2)
N-(1,2,3,4-tetrahydropyrido[l,2-albenzimidazol-7-yl)-1-
benzyl-5-trifluoromethyl-1H-pyrrolo[2,3-blpyridine-2-

carboxamide

4.1 ethyl l-benzyl-5-trifluoromethyl-1H-pyrrolo-
[2,3-blpyridine-2-carboxylate

0.58 g (5.23 mmol} of benzyl alcohol, 1.4 g (5.23 mmol)
of triphenylphosphine and 0.94 g (5.23 mmol) of diethyl
azodicarboxylate (DEAD) are added, with stirring, to a
suspension of 0.9 g (3.5 mmol) of ethyl 5-trifluoro-
methyl-1H-pyrrolo[2,3-blpyridine-2-carboxylate

(Nazare, M. et al., Angewandte Chemie, International
Ed., 2004, 43(34), 4526-4528) in 45 ml of dry



CH2 - 350 - 352 CH, GF, CH CH 4
6- di met hy! pyndi n-2-yl CH2 254-255 12. CH, G-F, CH, CH

3- quorobenz NH [MHr = 444 No. X1,X2,X3,X4 R Gl
smi'Ba% %%27YRAV\+ 13 CH,- GF,-CH, CH MeERyFRIH7/000183
269 - 270

tetrahydrofuran. After stirring at ambient temperature

for 20 h, the reaction mixture is concentrated under

reduced pressure and the resulting product is purified

by silica column chromatography, elution being carried
5 out with a mixture of dichloromethane and heptane. 1 g

of the expected product is thus obtained.

Melting point = 72-73°(C.

4.2 N-(1,2,3,4-tetrahydropyrido[l,2-albenzimidazol -
10 7-y1)-l-benzyl-5-trifluoromethyl-1H-pyrrolol2,3-b)-
pyridine-2-carboxamide (Compound No. 4)
0.65 ml of trimethylaluminium (2M in toluene} is added,
under argon, to a solution of 0.19 g (1.03 mmol) of
7-amino-1,2,3,4-tetrahydropyridoil,2-albenzimidazolie
15 (Saunders et al., J. Chem. Soc., 1855, 3275-3287) in
20 ml of dry toluene. After stirring at 0°C for 15 min,
the mixture is brought to 50°C and the stirring is
maintained for 30 min. The mixture is subsegquently
cooled to 0°C and 0.3 g (0.86 mmol) of ethyl 1-benzyl-
20 S5-trifluoromethyl-1H-pyrrolo[2,3-b]lpyridine-2-
carboxylate, obtained in step 4.1, is added. The
reaction mixture is brought to reflux for 6 h and then
cooled and 150 ml of water, 2 drops of a 35% agueous
solution of sodium hydroxide and 150 ml of
25 dichloromethane are added with stirring. The agueous

phase is separated and extracted twice with 50 ml of

dichloromethane. The organic phases are combined,
washed with 100 ml of water, dried over sodium sulphate
and then concentrated under reduced pressure. The

30 resulting product 1is purified by silica column
chromatography, elution being carried out with a
mixture of methanol-dichloromethane. 0.4 g of product
is thus isolated, which product is recrystallized from
acetonitrile so as to obtain, after drying under

35 wvacuum, 0.35 g of the expected compound in the form of
a powder.

Melting point = 241-243°C
'"H NMR (DMSO Ds), & (ppm): 1.91 {m, 4H); 2.93 (t, 2H);
4.05 (&, 2H); 5.98 (s, 2H); 7.15 (m, 5H); 7.42 (m, 3H):
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14 CH, CGCF3, CH NHOH - 380- 385 15 CH, CF, CH,
CH 3-fluorobenzyl CH20 - 216- 217 16 CH, CGF, CH CH
(thiazol -2-yl)mefhyt2 17. CH CF, CH CH

ﬁé%hy%g§$ﬁgﬁﬁkafigﬁgfﬁgf6g}é8§%%qﬁ’2§§Fi99%qﬁgﬁééﬁg/000183

CH, CH 3-fluorobenzyl 246 - 247
7.9 (4, 1H), 8.7 (dxd, 2H}, 10.5 (s, 1H).

Example 5 (Compound No. 5 of Table 2)
N-{2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-5-
fluoro-1-{ (pyridin-4-vylimethyl]-1H-indole-2-carboxamide
1.26 ml1 of trimethylaluminium (2M in toluene) are
added, under argon, to a solution of 0.35 g (2.01 mmol)
of 6-amino-2, 3-dihydro-1H-pyrrolo[l,2-albenzimidazole
(Freedman et al., J. Het. Chem., 1966, 3, (3), 257-259)
in 70 ml of dry toluene. After stirring at 0°C for
15 min, the mixture is brought to 50°C and the stirring
is maintained for 30 min. The mixture is cooled to 0°C
and 0.5 g (1.68 mmol) of ethyl 5-fluoro-1-{(pyridin-4-
vl)methyl]~1H-indole-2-carboxylate, obtained in step
1.1, is added. The reaction mixture i1is brought to
reflux for 12 h and then cooled and poured into 20 ml
of an ice-cold 1N solution of hydrochloric acid. The pH
of the aqueous phase is adjusted to 9. An insoluble
material is recovered by filtration and is purified by
silica column chromatography (eluent: dichloromethane-
methanol). The product thus purified is recrystallized
from a mixture of dichloromethane-heptane. 0.23 g of a
white solid is obtained after drying under reduced
pressure.

Melting point (base): 266-267°C

'H NMR (DMSC Dg), & (ppm): 2.6 {m, 2H); 2.9 (t, 2H);
4.08 (t, 2H); 5.9 (s, 2H); 6.95 (d, 2H); 7.1 (txd, 1H});
7.45 (m, B5H); 7.92 (d, 1H); 8.42 (d, 2H); 10.31 (s,
1H} .

Example 6 (Compound No. 6 of Table 2)
N-({2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-5-
fluoro-1-{3-fluorobenzyl}-1H-indole-2-carboxamide

1.43 ml of trimethylaluminium (2M in toluene) are
added, under argon, to a solution of 0.39 g (2.28 mmol)
of 6-amino-2, 3-dihydro-1H-pyrrolo[l,2-ajbenzimidazole
(Freedman et al.,, J. Het. Chem., 1966, 3, (3), 257-259)
in 70 ml1 of dry toluene. After stirring at 0°C for

15 min, the mixture is brought to 50°C and the stirring
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20 CH, CGF, CH CH (pyridin-4-yl)methyl CH20 283 - 284

21. CH, GF, CH CH (5-nethylpyridin-2-yOrethyl CH2
257-260 22. CH, GF, CH CH

(6- Lpylidi-n- 2-yl ) met hyl , 277-279 By =
CH,WgEH&}f’Eﬁéigr%%c??n-4-y|)rret hyl °CHZ 236 - 2%%’%5%@08&/000183
COF,, CH N benzyl CH20 236-237 25 CH, CF, CH CH

3- fiBudroitiTneCHRNE 216 mipg84Thg, mixture is subsequently

cooled to 0°C and 0.6 g (1.9 mmol) of ethyl 5-fluoro-1-
(3-fluorobenzyl)-1H-indole-2-carboxylate, obtalined in
step 2.1, is added. The reaction mixture isg brought to
reflux for 12 h and ig then cooled and poured into
20 ml of an ice-cold 1N solution of hydrochloric acid.
The pH of the aqueous phase 1is adjusted to 9. An
insoluble material is recovered by filtration and is
purified by silica column chromatography (eluent:
dichloromethane-methanol}. The product thus purified is
recrystallized from a mixture of dichloromethane and
heptane. 0.45 g of a white so0lid 1is obtained after
drving under reduced pressure.

Melting point (base): 256-257°C

'H NMR (DMSO Dg¢), & (ppm): 2.56 (m, 2H); 2.91 (t, 2EH);
4.04 (t, 2H); 5.9 (s, 2H); 7.2 (m, 10H); 7.92 (d, 1H);
10.32 (s, 1H).

Example 7 (Compound No. 7 of Table 2)
N-{2,3-dihydro~-1H-pyrrolec[l,2-albenzimidazol-6-yl)-1-
benzyl-1H-pyrrolo[2,3-blpyridine-2-carboxamide

0.67 mi of trimethylaluminium (2ZM in teoluene) is added,
under argon, to a solution of 0.185 g (1.07 mmol) of
6-amino-2, 3-dihydro-1H-pyrrolo[l,2-albenzimidazole
(Freedman et al., J. Het. Chem., 1966, 3, (3), 257-259)
in 20 ml of dry toluene. After stirring at 0°C for
15 min, the mixture is brought to 50°C and the stirring
is maintained for 30 min. The mixture is subsequently
cooled to 0°C and 0.25 g (0.89 mmol) of ethyl i-benzyl-
lH-pyrrolo[2,3-blpyridine-2-carboxylate, cbtained in
step 3.1, is added. The reaction mixture is brought to
reflux for 6 h and then cooled and 150 ml of water, 2
drops of a 35% agqueous solution 0of sodium hydroxide and
150 ml of dichloromethane are added with stirring. The
aqueous phase 1is separated and extracted twice with
50 ml o©f dichloromethane. The organic phases are
combined, washed with 2100 ml of water, dried over
sodium sulphate and then concentrated under reduced

pressure. The resulting preduct is purified by silica
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CH, CF, 01-1, CH 3-fluorobenzyl NCH 281 - 282 27 CH,
CtBu, CH CH (pyridin-4-ylynethyl OH 273 - 274 28
C-0C1-12, CH, CH, CCH3 (pyridin-4-yl)nmethyl CH2 304 -

52957 87T N(CL-13) 2, &l (pyridin- % %Uk@%b@ﬁU000183

CH, 0-CF3, (pyrichn-

OH, 284-285 31 CG-Br, CH CH, CH(pyr|d|n4yI)meth¥I )
CHcoég@n q@ypmatography, elution being carried out with a

mixture of methanol and dichleoromethane. 0.34 g of
product is thus isolated, which product is
recrystallized from ethanol so as to obtain, after
drying under vacuum, 0.31 g of the expected compound in
the form of a powder.

Melting point = 251-252°C

'H NMR (DMSO Dg), & (ppm): 2.6 (m, 2H); 2.
4.04 (t, 2H); 5.9 (s, 2H); 7.15 (m, SH): 7
8.18 (dxd, 1H); 8.4 (dxd, 1H).

9 (t, 2H);
.9 (4, 1H);

Example 8 (Compound No. 8 of Table 2)
N-(2,3-dihydro-1lH-pyrrolo[l,2-albenzimidazol-6-yl)-1-
benzyl-5-trifluoromethyl-1H-pyrroloi2,3-b]lpyridine-2-
carboxamide

0.65 ml of trimethylaluminium (2M in toluene) is added,
under argon, to a solution of 0.18 g (1.03 mmol) of
6-amino-2,3-dihydro-1lH-pyrrolo[l,2-albenzimidazole
(Freedman et al., J. Het. ¢Chem., 1966, 3, {(3), 257-259)
in 20 ml of dry toluene. After stirring at 0°C for
15 min, the mixture is brought to 50°C and the stirring
is maintained for 30 min. The mixture i1s subseguently
cocled to 0°C and 0.3 g (0.86 mmol) of ethyl l-benzyl-
5-trifluoromethyl-1H-pyrrolo[2,3~blpyridine-2-
carboxylate, obtained in step 4.1, is added. The
reaction mixture is brought to reflux for 6 h and then
cooled and 150 ml of water, 2 dreps of a 35% agqueous
solution of sodium hydroxide and 150 ml of
dichloromethane are added with stirring. The agqueous
phase is separated and extracted twice with 50 ml of
dichloromethane. The organic phases are combined,
washed with 100 ml of water, dried over sodium sulbhate
and then concentrated under reduced pressure. The
resulting product 1is purified by silica column
chromatography, elution being carried out with a
mixture of methanocl-dichloromethane. 0.37 g of product
is thus isclated, which product is recrystallized from
acetonitrile so as to obtain, after drying under

vacuum, 0.3 g of the expected compound in the form of a
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32 CHCH GCtBu, CH (pyridin-4-yl)nmethyl CH2 241 -242
33 CH CC, CH CH (pyriclin-4-ybrmethyl OH [M\] 442
34 0-Cl1-13 CH, CGC-13, CH (pyridin-4-yl)nmethyl CH,

291 - CH, CH. CH I ni_ndm 4-yl ,
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310-3%1 37 CH CH, G SCH3, CH (pyridin-4-ybnethyl

powder.

Melting point = 268-270°C
'H NMR (DMSO D¢), & (ppm): 2.6 (m, 2H); 2.9 (t, 2H);
4.04 {(t, 2d); 6 (s, 2H); 7.12 {m, B5H); 7.42 {(m, 3H});
7.92 (s, 1H); 8.7 (d, 2H).

Example 9 {Compound No. 148 of Table 3)

N- (pyrido[l,2-albenzimidazol-7-yl)-5-fluoro-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide

1.19 ml1 of trimethylaluminium (2M in tocluene) are
added, under argon, to a solution of 0.348 g (1.% mmol)
of 7-aminopyrido[l,2-albenzimidazole (Begunov et al.,
Russian J. Org. Chem., 2004, (40), 11, 1694-16%96) 1in
70 ml of dry toluene. After stirring at 0°C for 15 min,
the mixture is brought to 50°C and the stirring is
maintained for 30 min. The mixture is subseguently
cooled to 0°C and 0.5 g (1.9 mmol) of ethyl 5-fluoro-l-
(3-fluorobenzyl)-1H-indole-2-carboxylate, obtained in
step 2.1, is added. The reaction mixture is brought to
reflux for 12 h and then cooled and added to 20 ml of
an ice-cold 1N solution of hydrochloric acid. The pH of
the aqueous phase is adjusted to 9. An insoluble
material is recovered by filtration and purified by
preparative chromatography {eluent: dichloromethane-
methanol). The product thus purified is recrystallized
from methanol. 0.53 g of the expected product is
obtained in the form of a white solid after drying
under reduced pressure.

Melting point (base): 261-262°C

'H NMR (DMSO Dg), & {(pom): 5.9 (s, 2H); 7.01 {(m, 6H};
7.55 (m, 6H); 8.2 (d, 2H}); 9.0 (s, 1H).

Example 10 (Compound No. 149 of Table 3)
N-(pyrido[1l,2-albenzimidazol-7-yl)-5-fluoro-1-
[ (pyridin-4-yl)methyl]-1H-indole-2-carboxamide

1.51 ml of trimethylaluminium (2M in toluene) are
added, under argon, to a solution of 0.442 g
{2.41 mmol) of 7-aminopyrido[1, 2-albenzimidazole

{(Begunov et al., Russian J. Org. Chem., 2004, (40), 11,
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CH, 263 - 264 38 CH, CH, C-Pr, CH (pyridin-4-ybnethyl
CH2 262 - 263 39. CH, CH, CEt, CH
(pyrickri-4-y)rnethyl CH, 255 - 256 40. CH CH, CBr,

CHwbpbﬁk@U% -ylp) met hyl OH, 29§ - 299 41, P@ﬂ/?ﬁ?@@b/000183

CH, (pyridin-4-yOret hyl CH2 [NHr 453

Ilé%4x%6é%)g Sa%&/ ?ase 1 11pt%§%ene. After stirring at

0°C for 15 min, the mixture is brought o 50°C and the
stirring is maintained £for 30 min. The mixture is
subsequently cooled to 0°C and 0.6 g (2.01 mmol) of
ethyl 5-fluoro-1-[ (pyridin-4-yl)methyl]-1H-indole-2~
carboxylate, obtained in step 1.1, is added. The
reaction mixture is brought to reflux for 12 h and then
cooled and added to 20 ml of an ice-cold 1N solution of
hydrochloric acid. The pH of the aqueous phase 1is
adjusted to 9. An insoluble material is filtered off
and purified by preparative chromatography (eluent:
dichloromethane-methancl). The product thus purified is
recrystallized from methanol. 0.35 g of the expected
product is obtained in the form of a white solid after
drying under reduced pressure.

Melting point (base): 277-278°C

'Y NMR (DMSO Dg), & (ppm): 5.9 (s, 2H); 6.99 (m, 3H);:
7.11 {dxt, 1H}); 7.58 (m, 6H); 8.21 (m, 2H}; 8.44 (qg,
2H); 9.05 (4, 1H).

Example 11 (Compound No. 150 of Table 3}
N- (pyrimido[l,2-albenzimidazol-7-yl)-5-fluoro-1-(3-

fluorobenzyl)-1H-indole~2~carboxamide

11.1 5-fluocro-1-(3-fluorocbenzyl)-1H-indole-2-
carboxylic acid

An aqueous solution of sodium hydroxide, prepared from
1.15 g (28.92 mmol) of sodium hydroxide pellets in
50 ml of water, is added to a solution of 7.6 g
(24.10 mmol) of ethyl 5-fluoro-1-{3-fluorobenzyl)-1H-
indole-2-carboxylate (obtained in step 2.1) in 240 ml
of ethanol. The mixture is heated for two hours and
then concentrated under reduced pressure. The resulting
solid is taken up in 200 mi of water. The solution is
washed with twice 100 ml of ethyl ether, acidified by
successive additions of small amounts of concentrated
hydrochloric acid and then extracted with 200 ml of
ethyl acetate. The organic phase is finally washed
twice with 100 ml of water and once with 50 ml of a



[ METE 42. CCH3, CH CH G CH3 (pyridin-4-yl)nethyl

CH, 308 - 309 43. CH C S02CH3, CH CH

(pyridin-4-Amethyl CH2 [M\* 486 44 CF, CH CH CH

(pyrd din--4- rnethyl CH, 275276 45. CH - Q-Pr

CHWO( ;?:bi"fdi‘%g-e)z?-ﬁ) methyl CHZ- “J57 - 258 48"3@?%9,97%00183

CCH3, CH (pyridin-4-yl)nmethyl CH2- 302- 303
saturate seclution of sodium chloride, dried over
magnesium sulphate and concentrated under reduced
pressure. After drying at 50°C under reduced pressure,
6.4 g of the expected product are obtained in the form

5 of a solid that will be used as it is in the subseguent

step.
112.2 N- (pyrimido[l,2-albenzimidazol-7-yl)-5-fluoro-
1-{3-fluorobenzyl)-1H-indole-2-carboxamide (Compound

10 No. 150)
140 mg (0.532 mmol) of 70% pure 7-aminopyrimidol[l,Z2-a]-
benzimidazole (VII-h) are added to a solution, stirred
at 20°C, of 0.22 g (0.76 mmol) of compound prepared in
step 11.1, 146 mg (0.76 mmol) of ~N-{3-dimethylamino-
15 propyl)-N’-ethylcarbodiimide hydrochloride (EDAC) and
103 mg (0.76 mmol) of 1-hydroxybenzotriazole (HOBT) in
5 ml of DMF. The reaction mixture is stirred at 20°C
for 48 hours and is then poured into 50 ml of water.
The mixture is subsequently extracted with 3 times
20 30 ml of ethyl acetate. The combined organic phases are
washed twice with 20 ml of water, dried over magnesium
sulphate and then concentrated under reduced pressure.
The product obtained 1s purified by silica column
chromatography, elution being carried out with a
25 mixture of dichloromethane and methanol. 90 mg of the
expected product are thus isolated.
ME = 295-298°C
'H NMR (DMSO Dg), & (ppm): 10.7 (s, 1H); 9.49 (4, 1H);
8.82 {4, 1H); 8.3 {(m, 2H); 7.79 (d, 1H); 7.6 (m, Z2H);
30 7.47 (s, 1H}; 7.31 (m, 1"H); 7.17 {(m, 2H); 7.05 (m, 1lH};
6.82 (m, 2H); 5.93 (s, 2H).

Example 12 (Compound No. 154 of Table 4)

N- (2-methoxypyrrolo[l,2-albenzimidazol-6-yl) -5-fluoro-
35 1- (3-fluorobenzyl)-1H-indole-2-carboxamide

hydrochloride (1:1)

Compound 154 1s ©prepared, according to a process

gsimilar to the method described in Example 11.2, from

the acid prepared in step 11.1 and 6-amino-Z2-methoxy-
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47. C CH3, CH, 0-0 CH3, G CH3 (pyridin-411)nmelhyl CH2
- 311 -3121 48 CH, CH, CH Cllor (pyri di n-4-yl) et hyl
Cl-12 210 - 211 49. CH, CCF3, CH, N 3-fluorobenzyl

CHior 2273 2R B0 CH C- CF3, CH5d\U(qU' nol i rpc%'/}f'p)zfmﬁ%doom
oD 400 301 [MH 528 51 CH, O- CF2,

(q%&@%% [Q.% yl%en21m1dazole (VII-1). The resulting
solid is subsequently dissolved under hot conditions in
a mixture of 2.1 ml of 0.IN hydrochloric acid in
isopropanol and 1 ml of methanol. After coocling of the
medium, a precipitate is recovered by filtration and is
dried under reduced pressure. The expected product is
thus isolated in the form of a hydrochloride.

Mp (HC1 1:1) = 220-225°C

'H NMR (DMSO Ds), & {(ppm): 3.21 (d, 1H); 3.35 (s, 3H);
3.52 (dxd, 1H); 4.38 (m, 2H); 4.8 (m, 1lH); 5.89 (s,
2H); 6.89 (m, 2H}; 6.91-7.33 {m, 3H); 7.4-7.8 (m, 4H):
8.27 (s, 1H); 10.68 (=, 1H).

Example 13 (No. 151 of Table 3)
N-{pyrazino[l,2-albenzimidazol-7~yl)~5-fluocro-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide hydrochloride
{1:1)

Compound 151 is prepared, according to a process

similar to the method described in Example 12, from the
acid prepared in step 11.1 and 7-aminopyrazinocl[l,Z-a]-
benzimidazole (VII-g).

Mp (HC1 1:1) = 225-230°C

'H NMR (DMSO Dg), & (ppm): 5.91 (s, 2H); 6.81-7.38 (m,
5H); 7.58 (m, 3H); 7.91 (4, 1H); 8.22 {d, 1H); 8.49 (m,
2H); 9.2 (d, 1H}); 9.33 (s, 1H); 10.8 (s, 1H).

Example 14 (No. 26 of Table 2)
N-(2,3-dihydro-3-methyliimidazo[l,2-albenzimidazol-6-
y1l)-5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxanide

Compound 26 is prepared, according to a process similar
to the method described in Example 1.2, from ethyl
5-fluoro-1-{3-fluorobenzyl)-1H-indole-2-carboxylate,
obtained in step 2.1, and 6-amino-2,3-dihydro-1l-methyl-
imidazo[l,2-albenzimidazole (VII-c).

Mp = 281-282°C

'"H NMR (DMSO D¢), & (ppm): 3.1 (s, 3H); 4.1-4.35 (m,
4H); 5.89 (s, 2H); 6.82 (m, 2H); 6.92-7.2 (m, 2H};
7.21-7.35 {(m, 2H); 7.39 (s, 1H); 7.53 (m, 3H); 7.91 (s,
1H) .



52. CH, G OF,, CH N (5-trifluoronmethyr (uran-2-Y1)
methyl CH2 [MH 534 53. CH, CGOF,, CH N
3- (di net hyl am no) benzyl CH - [MAr 519 54. CH, C CF3,

CH j -yl ) methyl CH2 VMH 477 5 -
SNV REEZ | et byl “G8 % [ a77 2577 gg2 00T 00183
CCF3, CH N (6 nethyl pyridm 2-yhmet hyl CH2

Example 15 (No. 50 of Table 2)

N-{(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-y1l)-1-

[ (quinolin-2-yl)methyl]-5-trifluoromethyl-1H-pyrrolo-

5 [(2,3-b]lpyridine-2-carboxamide

15.1 ethyl 1-[{guinolin-2-yl)methyl]-5-trifluoro-
methyl-1H-pyrrolo[2,3-b]lpyridine-2-carboxylate
0.14 g (0.871 mmol) of {quinolin-2-yl)methanol, 0.228 g

10 (0.871 mmol) of triphenvlphosphine and 0.151 ¢
(0.871 mmol) of diethyl azodicarboxylate (DEAD) are
added, with stirring, to a suspension of 0.15 g

{0.581 mmol} of ethyl 5-trifluocromethyl-lH-pyrrolo[2,3-
blpyridine-2Z2~carboxylate (Nazare, M. et al., Angewandte
15 Chemie, International Ed., 2004, 43(34), 4526-4528) in
2 ml of dry tetrahydrofuran. After stirring at ambient
temperature for 20 h, the reaction mixture is
concentrated under reduced pressure and the resulting
product 1is purified by silica column chromatography,
20 elution being carried out with a mixture of
dichloromethane and heptane. 0.18 g of the expected

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

15.2 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-
25 yl)-1l-f{quinolin-2-yl)methyl]-5-triflucromethyl-1H-
pyrrolo[2,3-blpyridine-2-carboxamide (Compound No. 50)
Compound 50 1is prepared, according to a process similar
to the method described in Example 5, from 0.18 g
{0.45 mmol} of compound obtained in step 15.1 and
30 0.094 g (0.541 mmol) of 6-amine-2,3-dihydro-lH-pyrrolo-
[1,2-albenzimidazole {(Freedman et al., J. Het. Chem.,
1966, 3, (3), 257-259). 0.22 g of the expected product

is thus obtained.

Mp = 300-301°C

35 'H NMR (DMSO Dg¢), & (ppm): 2.61 (g, 2H); 2.94 (t, 2H);
4.08 (t, 2H); 6.26 (s, 2H); 7.22 (d, 1H); 7.37 (4, 1H);
7.55-7.46 (m, 2H); 7.6 (s, 1H); 7.67 (dxt, 1H); 7.8 (d,
1H); 7.95-7.81 (m, 2H); 8.27 (d, 1H); 8.73 (s, 2H);
10.65 (s, 1H).




- [M\+ 491 57. CH, CCF3, CH N
(2-methyl pyridin-3-yOrnethyl CH2 - (M N 491 58. CH,
C-OF,, CH N (2-nethyl pyndi n-4-yl) net IhyI .
6- 11 | pyridin-3-y nmet hy -
S2 [Mﬁ@@%g!{) CH C CF_S,]E? N C%ﬁ@%m%ﬁwmw
C-CF3, CH, N (pyrazin-2-yUmethyl CH [WMH 4 478 61. CH,
0-OF3, CH N
Example 16 (No. 25 of Table 2)

N-{1,2,3,4-tetrahydropyrazino([l,2-albenzimidazol-7-y1)-
5-fluoro-1-{3-fluorobenzyl)-1H-indole-2-carboxamide

16.1 N-(2-benzyloxycarbonyl-1,2,3,4~-tetrahydro-
pyrazino[l,2-albenzimidazol-7-yl)-5-fluoro-1-(3-
fluorobenzyl}-1H-indole-2-carboxamide

The compound 1s prepared, according to a process
similar to that described in Example 11.2, from the
5-fluoro-1-{3-fluorobenzyl)-1H-indole-2-carboxylic acid
described in Example 11.1 and the amine VII-f.

16.2 N-{1,2,3,4-tetrahydropyrazinol[l,2-a]-
benzimidazol-7-yl)-5-fluocro~1-(3-fluorobenzyl}-1H-
indole-2-carboxamide (Compound No. 25}

A suspension of 1 g {(1.6% mmol) of the compound
prepared in the preceding step and of 0.1 g of
palladium-on-charcoal at 10% in 100 ml of ethancol is
stirred at 20°C for 6 hours under 5.5 bar of hydrogen.
The suspension is subseguently filtered over a celite
buffer and concentrated under reduced pressure. The
resulting product 1s purified by silica column
chromatography, elution being carried out with a
mixture of dichloromethane and methanol. The purified
product is taken up in 10 ml of a 0.1N solution of
hydrochloric acid in isopropancl, the solution is
concentrated under reduced pressure and the resulting
solid is triturated from ethyl ether so as to make it
possible to isolate 0.48 g of the expected product.

Mp (1HCl) = 276-2849C

'H NMR (DMSO Dg), & (ppm): 3.73 {(t, 2H); 4.38 (t, 2H);
4.59 (s, 3H); 5.59 (s, 2H); 6.9 (m, 2H); 7.02 (txd,
1K) ; 7.15 (txd, 1H); 7.31 {m, 1H); 7.45 (s, 1H); 7.58
(m, 3H); 8.1 (s, 1H); 9.97 (s, 1H); 10.45 (s, 1H).

Example 17 (No. 81 of Table 2)
N-{3-methyl-1,2,3,4-tetrahydropyrazinoll, 2-a]-
benzimidazol-7-yl}-5-fluoro-1-(3-fluorobenzyl)-1H-
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(5-met hyl pyrazin-2-yl)methyl OH - 316 -317 62. CH,
0-CF3, CH, N (thiazol-2-yl)nmethyl CH2 [MR]' 483 63.
CH, CGOF,, CH N (benzothiazol-2-yQOrethyl CH 307 -

308 64, oG- OF, ., CH, N [2-(porpholin-1-

yl QpéPiogyR-Bg?ﬁ i met hyl CHD -gg[lvH] 562 65 CER2R0HL000183
CH N 2- (diethylam nocarbonyl)nethyl CH2 - 276 - 277
66indole-2-carboxamide

Compound 81 is prepared according to a process similar
to that described in Example 6, from ethyl 5-fluoro-1-
{(3-fluorobenzyl)-1H-indole-2-carboxylate obtained in
step 2.1 and 7-amino-3-methyl-1,2,3,4~-tetrahydro-
pyrazino[l,2-albenzimidazole {(VII-e}.

'H NMR (DMSO D¢}, & (ppm): 2.45 (s, 3H); 2.89 (t, 2H);
3.74 (s, 2H); 4.1 (t, 2H); 5.9 (s, 2H); 6.81-7.6 (m,
10H); 7.97 (4, 1H); 10.46 (s, 1H).

Example 18 (No. 84 of Table 2)
N-(2,3-dihydro-1H-pyrrolol[l,2-~albenzimidazol-6-yl}-5-
fluoro-1-{2-benzyloxyethyl)~-1H-indole-2-carboxamide

18.1 ethyl 5-fluoro-1-(2-benzyloxyethyl)-1H-indole-
Z-carboxylate

94 pl (0.657 mmol}) of 2-benzyloxyvethanol and 50.4 mg
(0.438 mmol) of (cyanomethylene) trimethylphosphorane
(Tet. Lett., 1996, 37, 2459-2462) are added to a
solution of 68 mg (0.329 mmol) of ethyl 5-fluoro-lH-
indole-2-carboxylate in 2 ml of toluene, stirred at
20°C. The reaction mixture is heated at 110°C for
12 hours and then concentrated under reduced pressure,
taken up in 20 ml of ethyl ether, filtered over a
celite buffer and concentrated under reduced pressure.
The residue obtained is purified by preparative HPLC,
elution being carried out with a mixture of water,
acetonitrile and trifluorcacetic acid. 99 mg of a
vellow o0il are thus isolated.

'H NMR (DMSO Dg), & (ppm): 1.3 (t, 3H}); 3.72 (t, 2H);
4.28 (g, 2H); 4.38 (s, 2H); 4.81 (t, 2H); 7.28-7.07 (m,
7H) ; 7.45 {(dxd, 1H); 7.68 (dxd, 1H).

18.2 N-(2,3-dihydro~1H-pyrrolo[l,2-albenzimidazol-6-
y1l)-5-fluoro-1-(2-benzyloxyethyl)-1H-indole-2-
carboxamide (Compound No. 84)

Compound 84 is prepared, according to a process similar
to the method described in Example 6, from ethyl
5-flucro-1- (2-benzyloxyethyl)-1H-indole-2~carboxylate,
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CH, CGF, CH CH 3-(dinethylarnino)benzyl CH - 292 -293
67 CH CF, CH CH 2 fluorobenzyl CH2 - 250 - 251 68
CH CGF, CH CH4-fluorobenzyl CH2 218 - 219 NHL. 491
69w@HQd§ﬂ§3é§i7f}*4-('"1d310%21:yhben2y|p@ﬁ%FdeG%/000183
CH GCF, , CH benzyl CH2 - 232 - 233
obtained in the preceding step, and 6-amino-2,3-
dihydro-1H-pyrrolo[l,2-a]benzimidazcle (Freedman

et al., J. Het. Chem., 1966, 3, (3), 257-259}.

Mp = 186-187°C

'E NMR (DMSO Dg), & (ppm): 2.63 (m, 2H); 2.93 {m, 2H);
3.75 (m, 2H); 4.09 {(m, 2H); 4.39 (s, 2H); 4.8l (m, 2H);
7.01-7.19 (m, 6H); 7.25 (s, 1H); 7.31-7.62 (m, 3H};
7.62 (dxd, 1H); 7.97 {(m, 1H); 10.23 (s, 1H).

Example 19 (No. 82 of Table 2)
N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-5-
fluoro-1-{2-[{5-methylpyridin-2-yvl)oxylethyl}-1H-

indole-2-carboxamide

19.1 2-[{5-methylpyridin-2-vyl)oxylethanol

A suspension of 0.291 ml (4.12 mmol) of 2-bromoethancl,
of 0.3 g (2.75 mmol) of 2-hydroxy-5-methylpyridine and
of 0.85 g (6.18 mmol) of potassium carbonate in 3 ml of
dimethylformamide is wvigorously stirred for 12 hours at
reflux. The mixture 1s subsequently diluted with 100 mi
of water and extracted with 100 ml of dichloromethane.
The organic phase is washed with 50 ml of water, dried
over sodium sulphate, concentrated under reduced
pressure and then chromatographed on a silica column,
elution being carried out with a mixture of hexane and
ethyl acetate. The expected product is thus isolated.

'H NMR (DMSO Dg), & (ppm): 2.2 (s, 3H); 3.66-3.71 (m,
2H); 4.22 (t, 2H); 4.77 (t, 1H); 6.71 (d, 1H); 7.51
(dxd, 1H}; 7.95 (dxd, 1H).

19.2 athyl 5-fluoro-1-{2-[ (5-methylpyridin-2-y1}-
oxylethyl}-1H-indole-2~-carboxylate

The ethyl 5-fluoro-1-[2-{ (5-methylpyridin-2-yl}oxy]-
ethyl]-1H-indole-2-carboxylate intermediate is prepared
in a manner similar to the method described in
Example 18.1, from ethyl 5-fluoro-1H-indole-2-
carboxylate and 2-(5-methylpyridin-2-yloxy)ethanol

prepared in the preceding step.
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No. X1,X2,X3,X4 R d Salt/ Base Mp(C) or NFWH CH,
CF, CH CH (6-trifluoronethylpyridin-3-y0 nethyl CH2
251 -252 72. CH CF, CH CH

(2w69b@bb9m%%@bw-3 yl)rmethyl. @42 - 291 -292v/3g26d7 /000183
F, , CH (pyridin-2- yI)efhyI CH2 - 180 - 181 74.

'19 3F CI}-\’, (%HB( %%hyd o %.}yl;)ythc}/loil 2-albenzimidazol-6-
v1)-5-fluoro-1-{2-[ (5-methylpyridin-2-yl)oxyjethyl}-1H-
indole-Z~-carboxamide (Compound No. B82)

Compound 82 is prepared according to a process similar
to the method described in Example 6, from the compound
cbtained in the preceding step, and 6-amino-2,3-
dihydro-1H-pyrrolo[l, 2-albenzimidazole {Freedman
et al., J. Het. Chem., 1966, 3, (3), 257-259).

Mp = 209-210°C A

'H NMR (DMSO Dg), & (ppm): 2.11 (s, 3H); 2.61 (m, 2H);
2.91 (m, 2H); 4.09 {(m, 2H}; 4.49 {m, 2H}; 4.91 {(m, 2H);
6.41 (4, 1H); 7.11 (dxt, 1Hy; 7.21 (s, 1H); 7.32-7.56
(m, 4H); 7.62 (dxd, 1H); 7.8%9 (4, 1H); 7.97 (d, 1H);
10.2% (s, 1H).

Example 20 (No. 83 of Table 2)
N-(2,3-dihydro-1H-pyrrolo[l,2-a]lbenzimidazol-6-y1l)-5-
fluoro-1-[2-{[ (5-trifluoromethyl)pyridin-2-ylloxy}-
ethyl]-1H-indole~2-carboxamide

20.1 2-[(5-trifluoromethyl)pyridin-2-yl)oxy]ethanol
The compound is prepared according to a method similar
to that described in Example 19.1, from 2Z2-bromoethanol

and 2-hydroxy-5-(trifluocromethyl)pyridine.

20.2 ethyl 5-fluoro-1-[2-{[(5-trifluoromethyl) -
pyridin-2-yl]loxylethyl]-1H-indole-2-carboxylate

Thigs intermediate is prepared, in a manner similar to
the method described in Example 18.1, from ethyl
5-fluoro-1H-indole-2-carboxylate and 2-[[5-(trifluoro-
methyl)pyridin-2-yl]loxy]ethanol prepared in the

preceding step.

20.3 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6~
y1)~-5-fluoro~1-{2-{[(5-trifluoromethyl)pyridin-2-y1]-
oxv}lethyl]-1H-indole-2-carboxamide (Compound No. 83)
Compound 83 is prepared, according to a process similar
to the method described in Example 6, from ethyl
5-fluoro-1-[2-[[{5-trifluocromethyl)pyridin-2-ylloxyl-
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wogz %§¥b%% 7% y1)propyl CHz, 170- 171f&%/f§§@2§é%0o183

yl'pyri di n-2-yl) propyl

79. CH, CF, CH CH [ 2- (4- met hyl phenylthio)-
pyﬁﬁ@wﬁ]gl@kgﬁgp@ﬁ 2-carboxylate, obtained in the

preceding step, and 6-amino-2,3-dihydro-1H-pyrrolo-
[1,2-albenzimidazole (Freedman et al., J. Het. Chem.,
1866, 3, (3), 257-258).

[MH]* = 524

'H NMR (DMSO D¢}, & (ppm): 2.61 (m, 2H); 2.89 (m, 2H);
4,05 (m, 2H); 4.59 {(m, 2H); 4.98 (m, 2H); 6.69 (d, 1H);
7.11 (dxt, 1H); 7.23 (s, 1E); 7.3-7.52 (m, 3H); 7.63
(dxd, 1H); 7.84 (dxd, 1E); 7.97 (s, 1H}); 8.45 (s, 1H);
10.28 (s, 1H).

Example 21 (No. 127 of Table 2)
N-{(3,4-dihydro-l1H-oxazino[1,4][4,3-albenzimidazol-7-
v1)-l-benzyl-5-fluoro~l1H-pyrrolo[2,3-b]lpyridine-2-

carboxamide

21.1 2-amino-3-iodo-5-fluoropyridine

5 g (44.6 mmol) of 2-amino-5-fluorcopyridine, 13.9 g
(44 .6 mmol) of silver sulphate and 400 ml of ethanol
are introduced into a 500 ml two-necked flask equipped
with a magnetic stirrer. 11.31 g (44.6 mmol) of
powdered iodine are subsequently added in small
portions. The stirring is continued at ambient
temperature for 24 hours. The insoluble material is
removed by filtration and washed 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 of a solution of sodium carbonate
(200 ml). After separation, the organic phase is washed
successively with a 25% agueous solution of sodium
thiosulphate and then with a saturated agueous solution
of sodium chloride, and then dried over sodium sulphate
and concentrated under reduced pressure. The resulting
solid is purified by silica column chromatography,
elution being carried out with a mixture of n-heptane
and ethyl acetate. 2.67 g (11.22 mmol) of the expected
product are obtained.

"H NMR (DMSO Dg), & (ppm): 7.95 (s, 1H); 7.85 (s, 1H);
5.9 (s, NH;).
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CH2 [MF1]+ 548 80. CH CF, CH CH
(quinolin-3-yl)nmethyl CH2 [M-1]4 476 81. CH CF
CH, CH 3-fluorobenzyl CH2 N(CH3) [MR]4 472 CH, CF

- yl pyridi n-2- ykoxy] et hyl 18
giﬁocgﬂ§7%?3g§zﬂ, CH 2-[(5-tr¥FIuoronethy -65%?%?3!000 3
2-yloxylethyl CH2 [ML-1]4 524 CH, CF, CH CH

21.2 5-fluoro-1H-pyrrolo[2,3-blpyridine-2-carboxylic
acid

0.5 g (2.10 mmol) of 2-amino-3-iodo-5-flucoropyridine
obtained in step 5.1, 0.55 g (6.3 mmol) of pyruvic
acid, 0.71 g (6.3 mmol) of 1,4-diazabicyclo[2.2.2]-
octane (DABCO)} and 15 ml of anhydrous dimethylformamide
are introduced into a 25 ml sealed tube eguipped with a
magnetic stirrer and subjected to sparging with argon.
After a few minutes, 0.05 g (0.22 mmol) of palladium
acetate is added. The reaction mixture is kept stirring
and subjected to sparging with argon for 20 minutes and
then rapidly sealed and brought to 100°C for 2 h 30.
The cooled solution 1is concentrated under reduced
pressure. The residue is subsequently taken up with
ethyl acetate (100 ml) and water (75 ml). The organic
phase is washed with water and then extracted with
twice 50 ml of a 2N agueous solution of sodium
hydroxide. The basic aqueous phases are combined,
cooled to 0°C and then acidified by adding hydrochloric
acid (pH 3). The medium is extracted with ethyl acetate
{4 x 50 ml), and the combined organic phases are dried
over sodium sulphate and then concentrated under
reduced pressure. 0.158 g (0.88 mmol) of the expected
product is obtained in the form of a vellow powder.

'H NMR (DMSO Dg), & (ppm): 13.2 (s, 1H); 12.4 (s, 1H);
8.4 (&, 1H); 7.95 (dd, 1iH); 7.1 (4, 1lH).

21.3 ethyl 5-fluocro-l1H-pyrrolo([2,3-blpyridine-2-
carboxylate

0.2 g {(1.11 mmol) of acid obtained in step 21.2 and
10 ml of ethanol are introduced into a 100 ml round-
bottomed flask equipped with a magnetic stirrer. 1 ml
of concentrated sulphuric acid is added to the reaction
mixture, which is subseguently brought to reflux for
18 hours. The cooled solution 1is concentrated to
dryness under reduced pressure. The residue is taken up
with ethyl acetate (50 ml} and the product is washed

successively with a normal aqueous solution of sodium
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hydroxide (2 x 10 ml), with water (10 ml) and then with

a saturated agueocus solution of sodium chloride. The

22_9
pa

organic phase is dried over sodium sulphate and then

concentrated under reduced pressure. (.21 g of the
5 expected product is isolated.

'H NMR (DMSO D¢), & (ppm): 12.6 (s, NH); 8.4 (d, 1H);

8.0 (dad, 1H); 7.1 (d, 1H); 4.35 (g, 2H); 1.35 (t, 3H}.

21.4 ethyl l-benzyl-5-fluoro-1H-pyrrolo([2, 3~bj-
10 pyridine-2-carboxylate

The ethyl 1l-benzyl-5-fluocro-lH-pyrrolol[2,3-blpyridine-

2-carboxylate was prepared according to a method

similar to that described in Example 4.1, from benzyl

alcohol and the ethyl 5-fluoro-1H-pyrrolo[2,3-b]~
15 pyridine-2-carboxylate prepared in the preceding step.

Mp = 74-75°C.

21.5 N-{3,4-dihydro-1lH-oxazineo[l,4][4,3-a]-

benzimidazeol-7-yl)-1-benzyl-5-flucro~-1H~pyrrolo([2,3-b]-
20 pyridine-2-carboxamide (Compound No. 127)

Compound No. 127 is prepared, according to a method

similar to that described in Example 4.2, from ethyl

l-benzyl-5-flucro-1H-pyrrolo{2,3-b]lpyridine-2-

carboxylate, described in the preceding step, and
25 7-aminocmorpholino[4,3-albenzimidazole (Mullock, E.B.,

J. Chem. Soc. Section C, 1970, (6), B29-833).

Mp = 231-232°C

'H NMR (DMSO Dg), & (ppm): 4.15 (m, 4H); 4.91 (s, 2H);

5.9 (s, 2H); 7.02-7.26 (m, 5H); 7.35 (s, 1H); 7.5 {m,
30 2H); 8.01 (s, 1H); 8.12 (dxd, 1H); 8.46 (m, 1H); 10.44

(s, 1H).

Example 22 (Compound No. 128 of Table No. 2)
N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-1-

35 benzyl-5-fluoro-1H-pyrrolec[2,3-blpyridine-2-carboxamide
Compound No. 128 is prepared, according to a method
similar to that described in Example 4.2, from ethyl

l-benzyl-5-fluoro-1H-pyrrolo[2,3-blpyridine-2-

carboxylate, described in Example 21.4, and 6-amino-



CH2 - 211 -212 90. CH, CH, CH N (naphth-1-yl)nethyl
CH2 - [M-1]458 91. CH, CH CH, N
2-(3-trifluoronethyl- phenyl)ethyl Cl-12 281 -282 92.

23 BTG, "ot NE (s 1 ubrapreny etk 0

- [MK 440 94. CH CH CH, N
2 3-dihydro- 1H-pyrrololl,2-albenzimidazole {Freedman

et al., J. Het. Chem., 1966, 3, (3), 257-259).

Mp = 259-260°C

'Y NMR (DMSO Dg), & {(ppm): 2.59 (m, 2H); 2.89 (t, 2H);
5 4.05 (t, 2H); 5.89 (s, 2H); 7.01-7.24 (m, 5H); 7.35 (m,

2H); 7.45 (dxd, 1H); 7.91 (s, 1H); 8.1 (dxd, 1H); 8.41

(m, 1H); 10.41 (s, 1H).

Example 23 (Compound No. 129 of Table No. 2)
10 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-1-
benzyl-5-trifluoromethyl-1H-pyrrolo([3,2-blpyridine-2-

carboxamide

23.1 3-amino-2-iodo-6-{trifluoromethyl)pyridine
15 1.56 g (6.17 mmol) of iodine are added, portionwise, to
a mixture, stirred under argon at 20°C, of 1 g
(6.17 mmol) of 3-amino-6-{trifluoromethyl)pyridine and
1.25 g (6.17 mmol) of silver sulphate in 40 ml of
ethanol. The stirring is maintained for 18 hours. The
20 insoluble material is removed by filtration and is
washed with ethanol, the filtrate is concentrated under
reduced pressure, and the residue is taken up in 100 ml
of dichloromethane. The organic phase 1is washed
successively with 20 ml of a 5% agqueous solution of
25 sodium hydroxide, 40 ml of water and 20 ml of a
saturated agueous solution of sodium chloride, dried
over sodium sulphate, concentrated under reduced
pressure and then purified by silica columnn
chromatography (eluents: heptane-ethyl acetate). 1.17 g
30 of the expected product are thus isolated, which

product is used as it is in the subsequent synthesis.

23.2 5-triflucromethylpyrrolo[3,2-blpyridine-2-
carboxylic acid

35 0.5 g {1.74 mmol) of 3-amino-2-iodo-6-(trifluoro-
methyl)pyridine, obtained in step 23.1, 0.45 g
(5.21 mmol) of pyruvic acid, 0.51 ml (5.21 mmol) of
1l,4d-diazabicyclol2.2.2]octane and 10 ml of dry

dimethylformamide are introduced, under argon, into a
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sealed tube. The solution is degassed for a few minutes
and then 0.19 g (0.87 mmol) of palladium acetate is
added, the tube is sealed and the whole 1is brought to
reflux at 130°C for 4 hours. The cooled solution is
subsequently concentrated under reduced pressure and
the residue is teken up with 100 ml of ethyl acetate.
The organic phase is extracted successively with twice
50 ml of a 2N aqueous solution of sodium hydroxide. The
basic aqueous phases are combined, c¢ooled to 0°C,
acidified by adding hydrochloric acid, and then
extracted with 4 times 50 ml of ethyl acetate. These
organic phases are combined, washed with 20 ml of a
saturated aqueous solution of sodium chloride, dried
over sodium sulphate and then concentrated wunder
reduced pressure. 0.22 g of product is obtained, which

product is used as it is in the subsegquent step.

23.3 ethyl 5-(trifluoromethyl)pyrrolo[3,2-b]-
pyridine-2-carboxylate

1 ml (18.71 mmol) of concentrated sulphuric acid is
added to a solution of 0.2 g (0.87 mmol) of 5-tri-
fluoromethyl-1H-pyrrolo[3,2-b]pyridine-2-carboxylic
acid, obtained in step 23.2, in 10 ml of ethanol. The
solution is stirred at reflux for 20 hours and then
cooled and concentrated under reduced pressure. The
resultant residue is subsequently taken up with 50 ml
of dichloromethane and then washed successively with
20 mi of a saturated agqueous solution of sodium
hydrogen carbonate, 40 ml of water and 20 ml of a
saturated agueous solution of sodium chloride, dried
over sodium sulphate and then concentrated under
reduced pressure. 0.19 g of product is obtained, which

product is used as it is in the subsequent step.

23.4 ethyl l-benzyl-5-trifluoromethylpyrrolo[3,2-b]-
pyridine-2-~carboxylate

Ethyl l-benzyl-5-trifluoromethyl-1H-pyrrolo{3,2-b]~
pyridine-2-carboxylate was prepared, according to a

method similar to that described in Example 4.1, from
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(6-nmet hyl pyriclin-2-yOrethyl CH2 262 - 263 100. CH,
CH, CH, N(2 nmet hyl pyridi n-4-yl)nmethyl 092 - 263 - 264
No. X1,X2,X3,X4 R G Bait./ Base np (*c) or [IHL+

13%8r§§8§9?§§§H8HN (2- nethykDXQ'd'n 3-yl) BeEhyk260% /000183

6-trifluoraomethyl r|d|n 3- yl) nethyl] CH2
( benzyl alcohc;/ILpy the yc%mpouﬁé prepared 1in the

preceding step.

23.5 N-(2,3-dihydro-1H-pyrrolol[l,2-albenzimidazol-6-
v1l}-1-benzyl-5-trifluocromethyl-1H-pyrrolo[3,2-b]-
pyridine-2-carboxamide (Compound No. 129}

Compound No. 129 is prepared, according to a method
similar to that described in Example 4.2, £rom ethyl
l-benzyl-5-trifluoromethyl-1H-pyrrolo[3,2-blpyridine-2-
carboxylate, described in the preceding step, and
6-amino-2,3-dihydro-1H-pyrroloil,2-albenzimidazole
{(Freedman et al., J. Het. Chem., 1966, 3, (3), 257-
259) .

Mp = 251-252°C

'H NMR (DMSO D¢), & (ppm): 2.61 (m, 2H); 2.91 (t, 2H);
4.09 (t, 2H); 5.92 (s, 2H); 7.05-7.29 (m, SH); 7.31-7.5
(m, 2H); 7.56 (s, 1H); 7.7 (4, 1H); 7.91 (s, 1H}; 8.29
{(d, 1H); 10.51 (s, 1H).

Example 24 (Compound No. 130 of Table No. 2)
N-{2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-yl)-1-
[ (pyridin-4-yl)methyl}-5-fluoro~1H-pyrrolo[2,3-b]-

pyridine-2-carboxamide

24.1 ethyl 1-[ (pyridin-4-yl)methyl}-5-fluoro-1H-
pyrrolol[2,3-blpyridine-2Z2~carboxylate

9.18 g (36.02 mmol) of 1,1’-(azodicarbonyl)dipiperidine
are added, 1in a quarter of an hour, to a solution,
stirred at 20°C, of 5 g {24.02 mmol) of ethyl 5-fluoro-
1H-pyrrolo(2,3-b]lpyridine-2-carboxylate (Example 21.3),
3.97 g (36.02 mmol) of {(pyridin-4-vl)methanol and 7.5 g
(36.02 mmol) of tributylphosphine in 150 ml of toluene.
The reaction mixture is stirred at 20°C for 16 hours,
filtered over a celite buffer, concentrated under
reduced pressure and then taken wup in 100 ml of
dichloromethane. The organic solution is washed twice
with 50 ml of a 5% agueous solution of potassium
carbonate and then once with 50 ml of water, dried over

sodium sulphate and concentrated under reduced
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silica column, elution being carried out with a mixture
of heptane and ethyl acetate. 4.5 g of the expected
ester are thus isolated.

Mp = 120-121°C.

24.2 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-
v1)-1-[({pyvridin-4-yl)methyl]-5-flucro-1H-pyrrolo-
[2,3-b]lpyridine-2-carboxamide (Compound No. 130)
Compound No. 130 is prepared, according to a method
similer to that described in Example 1.2, from ethyl
1-[{pyridin-4-yl)methyl]-5-fluoro-1H-pyrrolo[2,3-b]-

pyridine-2-carboxylate, described in the preceding
step, and 6-amino-2, 3-dihydro-1H-pyrrololl, 2-al-
benzimidazole (Freedman et al., J. Het. Chem., 1966, 3,
(3}, 257-259).

Mp = 283-285°C

'H NMR (DMSO D¢}, & (ppm): 2.62 (m, 2H); 2.92 (t, 2H);
4.09 (t, 2H); 5.93 (s, 2H); 7.01 (d, 2H); 7.38 (d, 1H);
7.49 (m, 2H); 7.95 (s, 1H); 8.2 (d, 1H); 8.45 {(m, 3H);
10.42 (s, 1H).

Example 25 (Compound No. 131 of Table No. 2)
N-(2,3-dihydro-1H-pyrrolo[l,2-ajbenzimidazol-6-yl)-1-
[{pyridin-4-yl)methyl]-5-trifluoromethyl-1H-pyrrolo-

[3,2-Blpyridine-2-carboxamide

25.1 ethyl 1-[{pyridin-4-yl)methyl]-5~trifluoro-
methyl-1H-pyrrolo[3,2-blpyridine-2-carboxylate
According to a process similar to that described in
Example 24.1, using 5 g {(18.4 mmol) of ethyl 5-tri-
fluoromethyl-1H-pyrrolo[3,2-b]lpyridine-2-carboxylate
(Example 23.3) and 3.04 g (27.6 mmol) of (pyridin-~4-
v1)methanol, 4.2 g of the expected compound are
igsolated.

Mp = 130-131°C

25.2 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol-6-
v1)-1-[{pyridin-4-yl)methyl]-5-trifluoromethyl-1H-



10

15

20

25

30

35

CH CH CH N 2-(pyridin-2-yl)ethyl CH2 (MH + 423

108. CH, CH, CH, N2(pyridin3y|)ethy| CH2 - 408 -

409 109. CH, CH CH, N 2-(pyridin-4-yl)ethyl CH2 -

QM$6 %ﬁﬁ%] 11%H’ CH N 3E§QY”C"”‘49@@}¥é&b@7/000183

ridin- I - 217 - 218 112. CH,
%ﬁ%rolo[S g.gijrldlne 2- carboxam%de Compoung}%o

131)

According to a process similar to that described in
Example 24.2, using 0.3 g (0.86 mmol} of compound
obtained in the preceding step and 0.178 g (1.03 rmmol)
of 6-amino-2,3-dihydro-iH-pyrrolo{l,2-albenzimidazole
(Freedman et al., J. Het. Chem., 1866, 3, (3), 257-
259), 0.25 g of the expected compound is isclated in
the form of a white solid.

Mp = 270-271°C

'H NMR (DMSO Dg), & (ppm): 2.61 (m, 2H); 2.92 (t, 2H);
4.09 (t, 2H); 5.99 (s, 2H); 7.01 {(d, 2H); 7.43 (m, 2H);
7.71 (s, 1H); 7.79 (4, 1H); 7.85 (s, 1H); 8.25 (d, 1H);
8.43 (d, 2H); 10.51 {s, 1H}.

Example 26 (Compound No. 132 of Table No. 2)
N-(4-methyl-1,2,3,4-tetrahydropyrimido[1,2~-al-
benzimidazol-7-y1)-5-fluoro-1-(3-fluorcbenzyl)-1H-

indole-2-carboxamide hydrochloride (1:1)

Compound 132 is prepared, according to a process
similar to that of Example 11.2, from 0.312 g
(1.09 mmol) of 5-fluocro-1-(3-fluorobenzyl)-l1H-indole-2-
carboxylic acid and 0.22 g (1.09 mmol}) of 7-amino-4-
methyl-1,2,3,4-tetrahydropyrimido[l,2-albenzimidazole
(VII-m}. 0.41 g of the expected product is isolated in
the form of a pale yellow solid. The compound is taken
up in 50 ml of a 0.1N solution of hydrochloric acid in
isopropanol. The solution obtained 1is concentrated
under reduced pressure and compound 139 is thus
isolated in the form of a hydrochloride.

Mp (HC1 1:1) = 343-345°C

‘H NMR (DMSO D¢), & (ppm):

Example 27 (Compound No. 24 of Table No. 2)
N-(3,4-dihydro-1H-oxazino[1l,4][4,3-albenzimidazol~7-
vl)-1-benzyl-5-trifluoromethyl-1H-pyrrolo[2,3-b]-

pyridine-2-carboxamide

Compound 24 was prepared, according to a method similar
to that described in Example 4.2, by reaction between
ethyl 1-benzyl-S-trifluoromethyl-1H-pyrrolof[2, 3-b]-
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7-aminooxazino(l,4][4,3-albenzimidazole (Mullock, E.B.,
J. Chem. Soc. Section C, 1870, (6), 829-833).
Mp = 236-237°C
'H NMR (DMSO D¢), & (ppm): 4.12 (m, 4H); 4.91 (s, 2H);
5.95 (s, 2H); 7.02-7.28 (m, 5H); 7.5 {(m, 3H}; 8.01 (d,
1H); 8.68 (d, 1H); 8.78 (d, 1H); 10.55 (s, 1H).

Example 28 (Compound No. 15 of Table No. 2)
N-{(3,4-dihydro-1H-oxazino[l,41[4,3~albenzimidazol-7-
v1l)-5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

Compound 15 was prepared, according to a method similar
to that described in Example 6, by reaction between
ethyl 5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-
carboxylate, obtained in step 2.1, and 7-aminooxazino-
[1,4][4,3-albenzimidazole (Mullock, E.B., J. Chem. Soc.
Section C, 1970, (6), 829-833).

Mp = 216-217°C

'H NMR (DMSO D¢}, & (ppm): 4.15 (m, 4H); 4.91 (s, 2H);
5.85 (s, 2H); 6.82-7.61 (m, 10H); 8 (s, 1lH); 10.39 (s,
1H) .

Example 29 (Compound No. 133 of Table No. 2)
N-[2,3-dihydro-3- (tert-butoxycarbonyl)imidazo([1l,2~a] -
benzimidazol-6-yl]-1-benzyl-5-trifluoromethyl-1H-

pyrrolo[3,2-b]lpyridine-2~-carboxamide

Compound 133 1is ©prepared, according to a process
described in Example 11, from 6-amino-2,3-dihydro-1-
tert-butoxycarbonylimidazol[l,2-albenzimidazole (VIT-d)
and ethyl l-benzyl-5-trifluoromethylpyrrolo[3, 2~-b] -
pyridine-2-carboxylate (23.4).

Mp = 169-174°C

'H NMR (DMSO Dg¢), & (ppm): 1.51 (s, 9H); 4.27 (m, 4H);
5.94 (s, 2H); 7.09-7.31 (m, 6H); 7.42 (dxd, 1H); 7.58
(s, 1H); 7.71 (d, 1H); 7.84 (s, 1E); 8.29 (4, 1B);
16.52 (s, 1H).

Example 30 {(Compound No. 137 of Table No. 2)
N-(2,3-dihydroimidazo{l,2-albenzimidazol-~6-yl) -1~
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carboxamide
A solution of 0.18 ¢ (0.31 mmol) of compound 133
(Example 29) din 10 ml of 2M hydrochloric acid in
diethyl ether is stirred at 20°C for 16 hours. After
this period of time, the expected product 137 1is
isolated by filtering off a yellow precipitate which is
dried under reduced pressure.
'H NMR (DMSO Dg), & {ppm): 4.3 (m, 4H); 5.98 (s, 2H);
7.11 (m, 1H); 7.25 (m, 3H); 7.41 (4, 1H): 7.59 (dxd,
1H); 7.68 (s, 1H); 7.78 (d, 1H); 7.89 (s, 1H); 8.35 (d,
1H); 9.39 (s, 1H); 10.82 (s, 1H); 13.35 (s, 1H).

The following tables 2, 3 and 4 illustrate the chemical
structures and the physical properties of some examples

of compounds according to the invention.

In these tables:

- the column “Gl” represents an atom or group of atoms
reading from left to right;

- the column ™Mp (°C) or [MH]'” gives the melting
points of the products in degrees Celsius (°C) or else
the peak obtained by mass spectrometry, after chemical
ionization;

- in the column “Salt/base”, “-" represents a compound
in free base form, whereas “HCl” represents a compound
in hydrochloride form and the ratio in brackets is the
(acid:base) ratio;

- “CH3;” corresponds to a methyl group, “CF3" corresponds
to a trifluoromethyl group, “Et” corresponds bto an
ethyl group, “t-Bu” corresponds to a tert-butyl group,
“i-Pr” corresponds to an isopropyl group, and “benzyl”

corresponds to a phenylmethyl group.
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19. | CH, C-F, CH. CH 3-fiuorobenzyl 5 - 246 - 247 |
20. | CH, C-F, CH, CH (pyridin-4-y)methy! CH:0 - 283 - 284
21, CH, C-F, CH.CH | (5-methylpyndin-2-ylimelhyl CHa - 257 - 280
22. CH, C-F, CH, CH (G-methylpyridin-2-yl)methyl CH, - 277 - 279
23, | CH, C-F, CH, CH (pyrimidin-4-yl)methyl CH, - 236 - 241
24 | CH,C-CFs, CH,N benzyl CH,0 - 236 - 237
HCH
25 | CH, C-F, CH, CH 3-fluorobenzyl CH,NH 11 276-284
26, CH.C-F,CH, CH | 3-fluorobenzyl NCHs - 281 - 282
27. | CH, C~Bu, CH, CH {pyridin-4-ylymethyt CH, 273 -274
C-OCH;, CH, CH, .
28 (pyridin-4-ylymethyi CH; . 304 - 305
C-CHy
CH. CH, C-
29. {pyridin-4-yhmethyl CH, - 282 -283
N(CHj)z, CH
30. | CH, CH, C-CFa, CH (pyridin-4-ymethyl CH; 28B4 - 285
31. | C-Br.CH, CH, CH (pyridin-4-yhymethyl CH, 304 -305
32. | CH, CH, C-Bu, CH {pyridin-4-yljmethyl CH; - 241 - 242
33 | CH.CCl CH,CH (pyridin-4-ylmethyl CH, - [MHI 442
C-CH., CH, C-CH;, -
34. CH (pyridin-4-yhymethyl CH; - 291-292
35. | CH. CH CH.CH [pyridin-2-yhmethy! CH, . 250 - 251
C-CHj, CH, C-H, -
36. {pyridin-4-ylimethyl CH, - 310~ 311
CH
CH, CH, C-SCH;,
37. CH (pyridin-4-ylmethyl CH, - 263 - 264
38. | CH, CH, C-iPr,CH (pyridin-<4-yimethyl CH. - 262 - 263
(3§, 1 CH CH, C-Et. CH (pyridin-2-yl)methy! CH; - 255 - 256
40. | CH.CH, CBr, CH (pyridin-4-ylmethyl CH: | - 298 - 298
CH, C-NQ;, CH, . .
41, oH {pyridin-4-yfimethy! CH; - [MH] 453
;




CH2 - 283 -285 131. N, GCF3, CH CH
(pyridin-4-yl)nmethyl CH2 - 270 - 271 132. CH, CF,
CH, CH 3-fluorobenzyl N(Cl-13)CH2 HCl (1:1) 343 - 349
157 2y TG e ) 0L eyt gooios
CH CF, CH N (pyridin-4-yl)nethyl
| — o
No. X1 Xa,Xa, X R’ G, satt | Mp(Cor
Base [ME]+
C-CHs, CH, CH, C-
42, {pyridin-4-y!jmethyl CH: - 308 - 309
CH,
P G (pyridin-d-yhmethyl CH, - [MH]" 486
CH, CH
44 | C-F, CH,CH, CH (pyridin-4-yhmethy] CH, - 275 - 276
CH, CH, C-OiPx,
485, CH {pyridin-4-ylymethyl CHa - 257 - 258
CH, CH, C-CHs,
4B, CH (pyridin-4-ylimethyl CH, - 302 - 363
C-CHs, CH, C-O ,
[ 47, CHa, G-CHa (pyridin-4-ylimethyl CH; - 3t1-312
48. | CH, CH. CH, C-iPr (pyridin-4-yl)methyl CH; - 210 - 211
49| CH, C-CFs, CH,N 3-fiuorobenzyl CH; - 253 - 254
50. | CH, C-CFs, CH N (quinolin-2-ylimethyl CH, - 300 - 301
51. | CH, C-CFs CH, N {guinoxalin-2-yljmethyl CH, - [MHT 528
52 | CH C-GFy GHLN (5-triftuaromethy! furan-2-y1) CH, ] MH]” 534
methyl
53, | CH, C-CF5 CH,N 3-{dimethylamino)benzyl CH, - [MH]' 519
54, | CH, C-CFs CH N (pyridin-3-yl)methyl CH, - IMHT" 477
55. | CH.C-CFas CH, N (pyridin-2-yl)methy CH; - IMH] 477
E6. | CH,C-CFs, CH, N | (6-methylpyridin-2-yl)methyl CH; - [MHT 481
“57. | CH, C-CFs CH,N [ (2-methylpyridin-3-yijmethyi CH, . (MR} 491
58, | CH, G-CFg, CH, N | (2-methylpyridin-4-yl)methyl GH, - 275 - 276
56 | CH,C-CFa CH.N (B-trifluoromethylpyridin-3-yl} GH, ] MH]' 545
methyt
60. | CH,C-CF3, CH, N (pyrazin-2-y)methyl CH; - [MH]™ 478
61. | CH, C-CF;, CH. N | (5-methylpyrazin-2-ylimethyi CH: - 318 -317
62. | CH, C-CFy, CH,N | (thiazol-2-ylimethyl CH, - [MH] 483
63. | CH, C-CFs, CH, N (benzothiazol-2-yl)methyl CH, - 307 - 308
B4, | CH, G-CFs, CH, N [2-(morphotin-1-y)-pyridin-3- CH; - | [MH[ 582
yljmethyl
lg5. | CH, C-CFy CHN | oz CH, - | 278-277 |
§ {diethylaminocarbonyl)methyl i
66. | CH,C-F, CH.CH 3-(dimethylamino)benzyl CH; - 292 - 293
67, CH, C-F, CH, CH 2-flucrabenrzyl CH, - 250 - 251
68. | CH,C-F, CH, CH 4-fluorobenzyl CH; - 218 -219
69. | CH,C-F, CH,CH 4-{imidazol-1-yl)benzy! CH. - [MH] 481
70. | CH.C-F,CH, CH benzyl CH: - 232 -233




NC(0)OtBu - 303- 308 136. CH, CF, CH CH
3-fluorobenzyl NC(0)OtBu - [MR) 544 137. N, C CF3,
CH, CH benzyl NH HCl (2:1) EMH1+ 477 138. CH, GCF,
CH Nkag’n] WHa(l 1) [M—|1 27 139. -
8 7 -|-774 QR ) 8&?1
N By ACdi A A8 Y et hyl  NH - [ M\ 428 140. %&/L GOgFs 000183
CH N
Mp{°C) or
No. |  XuXoXaXe R’ Gy sait/ | MP{C)
Base [MH}+
6-trifluoromethylpyridin-3-vi
71. CH, C-F, CH, CH ( oromeinyipy X CHz - 251 -252
methyl
72, CH, C-F, CH, CH { (2-methylpyridin-3-yl)methyl CH. - 291 -282
73 CH,C-F, CH, CH {pyridin-2-yhethyl CH: - 180 - 181
74. CH, C-F, CH, CH {pyridin-4-ylethyl CH, - [MHT 440
75. CH, C-F, CH, CH {pyridin-3-yl}prapyl CH; - 208 - 208
76. | CH,C-F,CH,CH {pyridin-4-yNprapyl CH, - [MHT 454
77. CH, C-F, CH, CH (pyridin-2-yD)prapy! CH, - 170 - 171
78. CH, C-F, CH, CH (B-methylpyridin-2-yl)propyl CHa - [MH]" 468
2-{4-methyi phenyithio)-
76, | CH.G.F.cH. gy | ZtHmetyiphenylihio) CH, - | MHT 548
pyridin-3-yljmethyl
8. | CH,C-F,CH,CH (quinclin-3-yl)methyl CH; - [MH] 478
81. CH, C-F, CH, CH 3-fluprabenzy} CHy N(CH3) - IMH] 472
2-{5-methylpyridin-2-
82, CH, C-F, CH, CH CH2 - 208 - 210
yloxylethyl
2-[{5-trifluoromethyl)-pyridin-
g3 | cHCF choH | 8 y)-pY CH, .| Hr 524
2-yloxylethyl
84. CH, C-F, CH, CH 2-(benzyloxy)ethyl CHs - 186 - 187
85. CH, CH, CH, N 3-methoxybenzyl CH, - 407 - 408
86. | CH,CH,CH/N 2-fiuorobenzyl CH; - [MHT 428
87. CH, CH, CH, N 4-ftuorobenzyl CH, - 350 - 351
ga. CH, CH, CH, N 3.chiorobenzyl CH; - [MHY 442
89. CH, CH,CH, N 3-methyibenzyl CH; - 211-212
90. CH, CH, CH, N {naphih-1-y{imethyl CH, - [MH]" 458
2-(3-trifluoromethyl-
g1. CH, CH, CH, N CH; - 281-282
phenybethyl
2-(2-triflucromethyl-
@2, CH, CH, CH, N CH; - 230 -231
phenyl)ethyl
3. CH, CH,CH, N 2-(3-fluorophenyljethyl CH, - [MH]" 440
94. CH,CH,CH, N 2-(4-Aluorophenyl)ethyl CH, - 233-234
95. CH, CH, CH, N 3-phenyipropyl CH; - [MH]" 436
96. CH, CH, CH, N {pyridin-3-yiimethyl CH, - [MHT 408
4-methyl-2-phenylpyrimidin-
87. CH, CH, CH, N { yhe-prenyipyn CH, - [MHT 500
5-yl)methyl
a8. CH, CH, CH, N {pyridin-2-ylimethyl CH; ~ - 265 - 266
99. CH, CH, CH, N (B-methylpyridin-2-yl)methyl CHas - 282 - 263
100. CH, CH, CH, N (2-methylpyridin-4-y)methyl CH; - 263 - 284




benzyl N(Me) HCl (1:1) 337 - 339 141. CH, CGF, CH N
benzyl . N(Me) HC (1:1) 330 - 333 142. CH, CF, CH N
(pyridin-4-yl)nmethyl N(Me) HCl (3:2) 318 - 320 143.
CH, -G é?_" -fl uor obenzyl_ N( Me) ( CH2) 1
244770 Bz Hesz
- PAM% ; 7?: CF3, CH, N U Zyl NH HCIZE’ FRJZO]D73/20500183
: Mp{°C) or
No. xhXZJxﬂ:xJ R G‘I Salt/ p( }
Base [MH}+
101.] CH,CH, CH, N {(2-methylpyridin-3-y)methyl CH, - {MH] 423
B-trifluoromethylpyridin-3- vl
102. CH, CH, CH, N ¢ vipy ) CH; - [MH]" 477
methyl
B-(pyrrelidin-1-yhpyridin-3-
1037 CH,CH, CH N -ty vy CH, - [MH]* 478
yhimethyi
[6-{N-diethylamino)pyridin-3-
104. CH, CH, CH, N CH; - 227 -228
' yhmethyl
2-{pyrrolidin-1-yl)pyridin-3-
105.{ CH,CH, CH, N [2-(py Ypyrict CH; - [MH]" 478
yiimethyl
6-{marpholin-1-y)pyridin-3-
1.1 cH.cH cpn | Ememreliniydpyndi CH, - | 252283
ylimethyl
107. CH, CH, CH, N Z-(pyridin-2-yl}ethyi CH; - [MHT 423
108.| CH, CH, CH, N 2 (pyridin-3-yl)ethyl CH: - 408 - 409
109. CH, CH, CH, N 2-{pyridin-4-ylyethyl CH, - [MH]* 423
110.] CH,CH, CH, N 3-(pyridin-4-yDpropyl CHa - [MH]* 437
111. CH, CH, CH, N 3-{pyridin-3-ylypropyl CHq - 217 - 218
112. CH, CH, CH, N 3-(B-methylpyridin-2-yhpropyl CH, - 182 - 183
113. CH, CH, CH, N (quinalin-2-yimethyl CH, - 284 - 255
114, CH, CH, CH, N (quinolin-3-ylimethyl CH: - 275-276
115.] CH, CH, CH, N (quinolin-4-ylymethyl CH; - (MH]" 459
(3,5-dimethyi-4-
118. CH, CH, CH, N CH; - 275-276
methoxypyridin-2-y)methyt
117, CH, CH, CH, N (quinofin-8-yhmathyi CH» - 286 - 287
118. CH, CH, CH, N 3-{N-dimethytamino)benzyl CH, - 155 - 158
118. CH, CH, CH, N {quinoxalin-2-y(ymethy! CH; - 287 - 288
[2-4-
120, CH, CH, CH, N methylphenylthio)pyridin-3- CH; - IMH]" 531
yiJmethy!
121. CH, CH, CH N {pyrazin-2-ylymethyl CH; - [MH]" 410
122, CH,CH,CH,N (5-methyfpyrazin-2-yl)methyl CH, - [MH]” 424
123. CH, CH, CH, N {benzothiazol-2 -yl)methy| CHa - IMH]® 485
124, CH, CH, CH, N {thiazol-2-yl)methyl CH: - [MH} 415
2.
125, CH, CH, CH, N . . CH; - 271-272
(diethyiaminocarbonyl)mathyl
{8-triftuoromethylfuran-2-yf) .
126. CH, CH, CH, N CH; - {MH]" 466
methyl
127. CH, C-F, CH, N benzyl CHRO - 231-232
128. CH, C-F,CH, N benzyl CH, - 259 - 280




10

(1:1) [WVWR] 477 145.

CH CCF3, CH N

(pyridin-4-yl)methyl CH2 - 278- 279 146. CH C CF3,
CH, N (pyridin-4-yl)methyl CH20 299 -300 147. CH,
yl NC(0) Ot 131.& - WHY' 577

TrRRAT e

xanpl es i ndicate

d herei ngpgérF,Rzngw£90183

NVR for Conmpound No.9:111 NMR from of exanples. (DMSQ
the 6(ppm tahle i
*C}or
No. | XqXuXsXs R Gy satt/ | MP )
Base [MH]}+
129.] N, C-CF; CH, CH benzyl CHa» - 251 -252
130.| CH,C-F,CH, N (pyridin-4-yhmethyl CH, - 283 - 285
131.] N, C-CF5;, CH, CH (pyridin-4-ylymethyl CH: “ 270- 271
HCH
132. | CH, C-F, CH, CH 3-fluocrobenzyl N{CH3)CH» (1:1) 343 - 3408
133, | N, G-CFa CH, CH benzy] NC(OO®Ba | - | 169-174
134, CH, C-F, CH, N benzyl NC[O)OtBu - 160 - 164
135.f CH, C-F, CH, N [pyridin-4-ylimethyl NC(O)OtBu - 303- 308
136.| CH,C-F, CH, CH 3-fluorobenzyl NC{OJOtBu - IMH]" 544
HCI .
137.] N, C-CF,, CH, CH benzyl NH 2:1) [MH} 477
HCT N
138.| CH,C-F,CH.N benzy! NH 121 MH]* 427
138. CH, C-F,CH, N {pyridin-4-yl)methyl H - [MH]" 428
HCI
140.1 CH, C-CF,;, CH, N benzyl N{Me) (1:1) 337 -339
HCI
141. CH, C-F,CH, N benzyl N{Me) (1) 330 - 333
HCI
142.| CH,C-F,CH, N {pyridin-4-yl)methyl N{Me) (3:2) 318 - 320
HCI
143.| CH, C-F, CH, CH 3-flugrobenzyl N{Me}(CH;}: 11 325 - 331
HCI .
144.| CH, C-CF;, CH, N benzyl NH 14 [MH]" 477
145.| CH, C-CF3, CH, N (pyridin-4-yNmethy! CH: - 278-279
146. | CH, C:CFs, CH, N (pyridin-4-yhymethyl CH0 - 293 -300
147.] CH,C-CFs, CH, N benzyl NC(0)OtBu - [MHF 577
The NMR data some examples from the table are
indicated hereinafter, by way of examples.
NMR for Compound No. 9: 'H NMR (DMSO D), & (ppm): 2.68
{m, 2H); 2.98 (t, 2H); 3.04 (t, 2H); 4.11 (t, 2H); 4.82
(¢, 2H); 7.1 (dxt, 1H); 7.2 (m, 1H); 7.3 (s, 1H); 7.49
(m, 5H); 8 (s, 1H); 8.3 (s, 1H); 8.32 (4, 1H); 10.11
(s, 1H).
NMR for Compound No. 10: 'H NMR (DMSO Dg), & (ppm): 2.61
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15

20

25

30

35

are 2.68 (m2H); 2.98(t,2H);3.04 (t,2H);4.11 (t,

.2H); 4.82 (t,2H); 7.1(dxt,1H);7.2 (m1H);7.3 (s, 1H);
7.49 (mb511); 8(s,111);8.3(s, 1H);8.32 (d, 1H); 10.11

10, 65obbY) 088277 _ 80 - PCT/FR2007/000183

(m, 2H); 2.92 (t, 2H); 4.08 (t, 2H); 7.05 {dxt, 1H);
7.41 {m, 5H); 8.03 (s, 1H); 10.19 (s, 1H); 11.8 (s,
1H) .

NMR for Compound No. 11: 'H NMR (DMSO Ds), & (ppm): 2.32
(s, 3H); 2.4 (s, 3H); 2.61 (m, 2H); 2.8 (t, 2H); 4.06
(t, 2H); 7.11 (m, 3H); 7.41 (m, 5H); 7.89 (s, 1H); 10.4
{s, 1H);

NMR for Compound No. 12: 'H NMR (DMSO Dg), & {ppm): 4.27
(m, 4H); 5.88 (s, 2H); 6.89 (m, 2H); 7.02 (txd, 1H);
7.14 (txd, 1H); 7.31 (m, 2H); 7.42 (s, 1H); 7.59 (m,
3H); 7.99 (=, 1H); 9.39 (s, 1H); 10.61 (s, 1H);

NMR for Compound No. 13: 'H NMR (DMSO Dg), & (ppm): 2.61
(m, 2H); 2.91 (t, 2H); 4.03 (s, 3H); 4.1 (t, 2H); 7.1%
(dxt, 1H); 7.25 (s, 1H); 7.48 (m, 4H); 8.1 (s, 1H);
10.25 (s, 1H);

NMR for Compound No. 14: 'H NMR (DMSO Dg), & (ppm): 2.61
(m, 2H); 2.90 (t, 2H); 4.08 (t, 2H); 7.4 (m, 3H); 8.01
(s, 1H); 8.6 (d, 2H); 10.3 (s, 1H); 12.78 (s, 1H);

NMR for Compound No. 17: 'H NMR (DMSO D), & (ppm): 2.39
(m, 1H); 2.89 (m, 1H); 4.02 {(m, 1H); 4.18 (m, 1H); 5.07
(m, 1H):; 5.85 (s, 2H); 6.8 (m, 2H); 6.97-7.32 (m, 3H);
7.34-7.6 (m, S5H); 8.02 (s, 1H).

NMR for Compound No. 18: 'H NMR (DMSQO Dg), & (ppm): 2.4
(s, 3H); 2.59 (m, 2H); 2.9 (t, 2H); 4.05 {(t, 2H); 5.95
(¢, 2H); 6.92-7.11 (m, 2H); 7.27-7.58 {(m, 6H); 7.89 (4,
1H); 8.02 (d, 1H); 10.09 (s, 1H}.

NMR for Compound No. 49: *H NMR (DMSO Dg), 8 {(ppm): 2.66
(m, 2H); 2.95 (dxd, 2H); 4.11 (dxd, 2H); 6 (s, 2H);
6.93 (m, 2H); 7.05 (dxt, 1H); 7.3-7.5 (m, 3H); 7.59 (s,
1H); 7.95 ({(d, 1H); 8.71 (&, 1H); 8.81 (4, 1H); 10.55
(s, 1H).

NMR for Compound No. 136: 'H NMR (DMSO Dg¢), & (ppm):
1.51 (s, 9H); 4.27 (m, 4H); 5.92 (s, 2H); 7.09-7.3 (m,
6H); 7.41 (dxd, 1H); 7.61 (s, 1H); 7.85 (s, 1lH); 8.66
(s, 1H); 8.79 (s, 1H); 10.45 (s, 1H).

NMR for Compound No. 138: 'H NMR (DMSO Ds}, & (ppm): 4.3
(m, 4H); 5.92 (s, 2KH); 7.1 (m, 2H); 7.21 (m, 3H); 7.39
(d, 1H); 7.41 (s, 1H); 7.58 (4, 1H); 7.99 (s, 1H); 8.17
(dxd, 1H); 8.49 (s, 1H); 9.3 (s, 1H); 10.62 (s, 1H}.




ie

15

20

25

NMR for Conmpound No.10: 31-1 NMR (DWVSO D6), 6( ppm :
261 (m 2H); 2.92 (t, 2H); 4.08 (t, 2H); 7.05 (dxt,
7.41 (m 5H); 8.03 (s, 1H) 10 19 (s, 1H); 11.8

(Sw 1'5)057?2%55?20?7 Co”p°“2d4'\'?s 1H2N2’? %%5%@@056@00183
(t H)'406(t,2l-|);711( H)741(m
7. SRR( stoxn Hromppuadg qN01H\139N|vREf oM RonBBIRR Rb) 19 (ppm) :
éHz;gIIMB ((IENED@@G) 0526%22 pgm 12|—I|)4 21{(5)(791%44(53 (ZjLﬁ y887( 95 3, 3H) ;
1. X o 7.

ax E»(il)m .4%Hgé, 98 4550 ¥ 31926 7.6 (Jﬁ:m%;f& (dxd,
9 3H )(s B .1H) ; d1036ﬂ) (s,0.139) ; (NVRH)r Conpound No. 13:

2! lﬂ§ 5E 9 61 .91 ¢t 2H) ;.

NN%O(L“ (].EY)B") % I_:IL(%'R w;g?,]. §5 (ngn ; 2.25

1I—I)m 7428 ;( 1% 4H) ts 8.3H) s, 3144; (151DH25 @s241Kn, RMR; 6.15
f or, .Co 12-1 6 y .256
SRS 4 el M (PR SS gy 2%
(s2H1H) 8-856 (&d 2@1) 10.3 (s, 1H); 12.78 (s, 1H); NMWR

f2 gmﬁowndgh{ggum pidyl Nh@zzggl\@oﬂ;ﬁ@a @Ms@pnm 2-89 (ppm) :
S TR QPR T AR U T 9”’/??%2% H) ;

3H)i 47. 314 ko) (n'r 554) d8 Qg) (s7 EH) L (NVRUd oy Tobpound 1H) ;

0o 38 (b5 SO BURG D0k S BR? (3 45y 6 P
6 wmfm:(ﬁpm@mmd?m 7158 (e GmR xandoe lH)5 (ppm):
8 926_@ 1H)2HI§;5020932(S £ 1) NMB 6§”(90”Pﬁgnd5'\|98 g% ;

HY 011 i - (B, ) 2416l ?ZEH) 76%@3 Em BH)- 77 P5 (s, 1H)F
(d8t3%1w,(ZH$ 7857(1”%(13'(")2}1)1 59. (55 %OlPJ)H) .7.95 (d,

E%[SPP% "5 oo

(54 984) :(d. 201) m 44B0p: (559221'@35, BH) (= 7. 9947 7 .05 am) 2H) ;

1. {d ( . 85,68, 35(S, .
[ A B 805 e SRS o)
75111dNI\/PHQ DI\/BO D6), 5 (PPm: 4.3 (m 4H); 5.92 (s,
2H; 7.1 (m 2H); 7.21 (m 3H); 7.39 (d, 1H); 7.41 (s,
1H); 7.58 (d, 1H); 7.99 (s, 1H); 8.17 (dxd, 1H); 8.49
(s, 1H); 9.3 (s, 1H; 10.6ZX38le B) WD 2007/ 088277

NVR for Conpound No. - 81 139:

$

T
N Y
(0

No. | X | ¥ R’ ::'St; Mp (°C)

148, CH CH 3-fluorobenzy! - 261 - 262
149, CH ! CH {pyridin-4-yl)methyl - 277 - 278
150. N I CH 3-flucrobenzyl - 295 - 288
151. CH l N 3-fluorobenzyl HCI1:1 225 - 230
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20

(

4.

(

11- INMR 6. 92( s, 7.56 1H). PCT/ FR2007/000183
DNS() D6) 18(PPm: 1H); 7.05(m 3H); (s, 1H); 8. 19(dxd,
03 7.23 1H); (m4H);5.92(s,2H); (d,1H);7.46(s, 1H);

w@@dééﬂ?figﬁﬁﬁﬁ 2. 22 NNR ! f“”pii?g §2§§4§g%jm@000183

m 2H); 4. 24(m

Table 4
F:‘
| H
N N
AP
x4 O N
\G;Gz
G G Salt/B Mp (°C) or
! alt/Base
No. R 2 2 [MH]+

152. | (pyridin-4-yhmethyl | CH, |CH(CHs) { HCI1:1 | 285-290

153. {pyridin-4-ymethyl | CHOH CH, HCE1 1 295 - 300

154, 3-fluorobenzyl CHOCH: CHs HCE1 1 220-225

The NMR data of some examples from the table are

indicated hereinafter, by way of examples:

NMR for Compound No. 152: 'H NMR (DMSO Dg¢), 0O (ppm):
1.59 (d, 3H); 2.38 (m, 1H); 2.94 (m, 1H); 3.33 (m, 2H);
4.87 (m, 1H); 6.5 (s, 2H); 7.2 (dxt, 1HE); 7.36 (&, 2H);
7.5-7.7 (m, 3H); 7.84 (m, 2H); 8.35 (s, 1H); 8.65 (d,
2H) .

NMR for Compound No. 153: 'H NMR (DMSO D¢), & (ppm):
3.11 (d, 1H); 3.62 (dxd, 1H); 4.2 (dxd, 1H); 4.49 (dxd,
1H}; 5.1 (m, 1H); 6.09 (s, 2H); 7.19 (dxt, 1H); 7.43
(d, 2H); 7.5-7.7 (m, 3H); 7.81 (d, 2H); 8.32 (s, 1H);
8.7 {(d, 2H); 10.7 (s, 1H).

The compounds according to the invention were the
subject of in vitro and in vivo pharmacological assays
which demonstrated their advantage as substances with
therapeutic activities. These compounds have an
antagonist or agonist activity with respect to TRPVI

(or VR1l}) receptors.



2H); 6.15 (s, 2H); 2H);7.01-7.37 8.25(s,1H). (m 6H);
7.41-7.65(m3H); 7.79(m NWMR for Conpound No. 144: 1H
NVR (DNSDO, 6(PPm: 10 4.29 (m 4H);5.98 (s, 2H);

7 b (Bhodhg8eds (M 3H) 745 _ 2CT/FR2007/000183

Test for inhibition of the current induced by capsaicin

on rat DRGs
- Primary culture of rat dorsal zroot ganglion (DRG)

cells:
5 The neurones of the DRG naturally express the TRPVL
receptor.
Newborn rat DRG primary cultures are prepared from
1-day-old rat pups. Briefly, after dissection, the
ganglia are trypsinized and the cells are mechanically
10 dissociated by controlled trituration. The cells are
resuspended in an Eagle’s Dbasal culture medium
containing 10% of foetal calf serum, 25 mM KCl, 2 mM
glutamine, 100 pg/ml gentamicin and 50 ng/ml of NGF,
and then deposited onto laminin-coated glass cover
15 slips (0.25 x 10° cells per cover slip) which are then
placed in 12-well Corning dishes. The cells are
incubated at 37°C in a humidified atmosphere containing
5% €0, and 95% air. Cytosine B-D-arabinoside (1 uM) 1is

added 48 h after placing in culture, in order to

20 prevent the development of non-neuronal cells. The
cover slips are transferred into the experimental
chambers for the patch-clamp studies after 7-10 days of
culture.
~ Electrophysiology:

25 The measuring chambers (volume 800 pl} containing the
cell preparation are placed on the platform of an
inverted microscope (Olympus  IMTZ2) egquipped with
Hoffman optics (Modulation Contrast, New York), and
obgserved at the magnification of X400. The chambers are

30 continually perfused by gravity (2.5 ml/min) by means
of a solution distributing device with 8 inlets, and
the scle outlet of which, consisting of a polyethylene
tube (500 um aperture), is placed less than 3 mm from
the cell studied. The “whole cell” configuration of the

35 patch-clamp technigque was used. The borosilicate glass
pipettes (resistance 5-10 MOhms) are moved close to the
cell by means of a 3D piezoelectric micromanipulator
(Burleigh, PC1000). The overall currents ({membrane

potential fixed at -60 mV) are recorded with an



10

15

20

25

30

35
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Axopatch 1D amplifier (Axon Instruments, Foster City,
California), connected to a PC controlled by Pclamp8
software (Axon Instrument). The current traces are
recorded on paper and simultaneously digitized
(sampling freguency 15 to 25 Hz} and acquired on the
hard drive of the PC.

The application of a 300 nM solution of capsaicin
causes, on the DRG cells (voltage fixed at -70 mV), an
inward cationic current. In order to minimize
desensitization of the receptors, a minimum period of
one minute is observed between two applications of
capsaicin. After a controlled period (stabilization of
the capsaicin response alone), the compounds of the
invention to be tested are applied alone at a given
concentration {(concentration of 10 nM or of 1 nM) for a
period of 4 to 5 minutes, during. which several
capsaicin + compound tests are carried out (obtaining
of maximum inhibition). The results are expressed as

% inhibition of the control capsailcin response.

In the case of the VRl antagonist compounds, the
percentages of inhibition of the capsaicin response
(1 microM) are between 20% and 100% for the most active
compounds of the invention tested at concentrations of
0.1 to 10 nM. These are therefore effective antagonists
of TRPV1-type receptors. Table 5 gives some examples of

the % inhibition obtained with the compounds of the

invention.
Table 5
Compound No. % inhibition in DRG patch
1 37% (10 nM)
5 53% (10 nM)

The actual agonist effect of the compounds can be
evaluated by measuring the current induced at wvarious

concentrations of compound on the rat DRG, in the
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presence or absence of capsazepine.

Mouse corneal irritation test

The irritant nature of capsaicin can be readily
5 assessed at the level of the cornea since this organ is
one of the most innervated by C fibres. In this

context, according to the preliminary experiments, the

application of a very small amount of capsaicin (2 ul
at a concentration of 160 uM) to the surface of the
10 cornea of an animal results in a certain number of
stereotyped behaviours associated with the irxritation
and that can be readily listed. Among these are:
blinking of the eye, rubbing of the eye instilled with
the ipsilateral forelimb, rubbing of the face with both
i5 forelimbgs, scratching of the ipsilateral face with the
hind limb. The duration of these behaviours does not
exceed the 2 minutes of observation and the animal then
returns to its normal activity. Its appearance 1is,
moreover, also normal. The mouse is not hidden away in
20 a corner with its coat bristling and does not develop
any observable sign of sufferance. It can be concluded
from this that the duration of action of capsaicin at

these doses is less than 2 minutes.

25 Summary of the methodology:
The principle of the series of experiments is to
determine whether the compounds of the invention can
influence the behavioural response induced by a given
amount of capsaicin. The capsaicin is initially diluted

30 to 25 mM in DMSO and diluted, for its final use, in
physiological saline with 10% Tween 80. It appears,
based on control studies, that, under these conditiomns,
the solvent has no effect.
In practice, the product to be tested, prepared at

35 25 mM in DMSO and diluted for its final wuse 1in
physiclogical saline with 10% Tween 80, at the highest
concentration of 500 uM, is administered by Ilocal
application to the surface of the cornea in a volume oI

2 ul, 10 minutes before the application of the
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capsaicin. The animal receives the ocular instillation

of 2 ul of a solution of capsaicin at 160 uM prepared

as indicated above. Over the course of a period of

observation of 2 minutes following the instillation,
5 the number of times the instilled eye is rubbed by the

ipsilateral forelimb is counted for each animal.

For a given group. the percentage protection 1is

calculated as follows:

P= 100 - ((average number of scratches of the group
10 treated with the compound/average number of scratches

of the group treated with the solvent) x 100).

This percentage protection 1s averaged for each group

of animals (n = number of animals tested with the

compound of the invention).

15
The protection percentages evaluated, in this model,
for the most active compounds of the invention, used at
the concentration of 500 uM, are between 20% and 100%
{see example in Table 6):
20
Table 6
Compound No. % P 500 uM
8 T1%
15 56%
26 46%

The results of these assays show that the most active
25 compounds of the invention block, in vivo, the effects

induced by the stimulation of TRPV]1 receptors.

The compounds of the invention can therefore be used
for the preparation of medicaments, in particular for
30 the preparation of a medicament for preventing or
treating pathologies in which TRPV1-type receptors are

involved.

The compounds of the invention can be wused for
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WO 2007/088277 -
preventing or treating pathologies in which TRPV1-type

receptors are involved.

Thus, a subject of the invention is medicaments which
comprise at least one compound of formula (I), or a
pharmaceutically acceptable salt, or else a hydrate or

a solvate of said compound.

These medicaments can be used in therapeutics, in
particular in the prevention and/or treatment of pain
and inflammation, chronic pain, neuropathic pain
(trauma-related, diabetic, metabolic, infection-related
or toxic pain, or pain induced by an anticancer or
iatrogenic treatment), (osteo)arthritic pain, rheumatic
pain, fibromyalgia, back pain, cancer-related pain,
facial neuralgia, headaches, migraine, dental pain,
burns, sunburn, animal bites or insect bites, post-
herpetic neuralgia, muscle pain, trapped nerves
{(central and/or peripheral), spinal column and/or brain
trauma, ischaemia {(of the spinal column and/or of the
brain), neurodegeneration, haemorrhagic strokes (of the
spinal column and/or of the brain) and post-stroke
pain.

The compounds of the invention can also be used for
preventing and/or treating metabolic disorders such as
diabetes.

The compounds of the invention can also be used for
preventing and/or treating urological disorders such as
bladder hyperactivity, bladder hyperreflexia, bladder
ingtability, incontinence, urgent urination, urinary
incontinence, cystitis, nephritic colic, pelvic hyper-
sensitivity and pelvic pain.

The compounds of the invention can be used for
preventing and/or treating gynaecological disorders
such as vulvodynia and pain associated with salpingitis
or with dysmenorrhoea.

These products can also be used for preventing and/or
treating gastrointestinal disorders such as gastro-

oesophageal reflex disorder, stomach ulcers, duodenal
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"ulcers, functional dyspepsia, colitis, IBS, Crohn's
disease, pancreatitis, ocesophagitis and biliary colic.
Similarly, the products of the present invention can be
used in the prevention and/or treatment of respiratory
5 disorders such as asthma, coughing, chronic obstructive
pulmonary disease (COPD) , bronchoconstriction and
inflammatory disorders.
These products can alsc be used for preventing and/or
treating psoriasis, pruritis, dermal, ocular or mucosal
10 irritations, herpes and shingles.
The compounds of the invention can alsc be used for
treating depression.
The compounds of the invention can also be used for
treating central nervous system diseases such as

15 multiple sclerosis.

According to another of its aspects, the present
invention relates to pharmaceutical compositions
comprising, as active ingredient, at least one compound
20 according to the invention. These pharmaceutical
compositions contain an effective dose of at least one
compound according to the invention, or a
pharmaceutically acceptable salt, a hydrate or a
solvate of said compound, and also at least one
25 pharmaceutically acceptable excipient.
Said excipilients are selected according to the
rharmaceutical form and the desired method of
administration, from the usual excipients known to

those skilled in the art.

30
The pharmaceutical compositions of the present
invention c¢an be administered orally, sublingually,
subcutaneocusly, intramuscularly, intravenously,
topically, locally, intratracheally, intranasally,

35 transdermally or rectally. These compositions can be
administered in unit form, as a mixture with
conventional pharmaceutical excipients. They are

intended to be administered to animals and to human

beings for the prophylaxis or treatment of the
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220 - 225 The NMR data of sonme exanples fromthe
table are 5 indicated hereinafter, by way of exanples:
NMR for Conpound No. 152: IH NVR (DNS D6)1 6 (PPm:

38(w11H) 2.94 (m 1H);
2%@8 %gg?????%% 6.5 (s, 2H)98 7.2 (dxt, P%ﬁ?%f‘%%éf’oo“%
: 107577(m 3H); 7.84 (m 211); 8.35 (s,

1H)i188r65r€d0r2|él)lseNIVRSf oenCimpeshdnge .153: | H NVR
(DMSO DO, 6 (PPm: 3.11 (d, 111); 3.62 (dxd 111); 4.2
(dxd, 111); 4.49 (dxd, 111); 5.1 (m 111); 6.09 (s,
211ye PPH?QQ%&atquﬁlt7343145€Gr32}9ﬁ Qﬂ&'?n%%¥de oral
31Epimé. &Lidid, a21ipb18£32 @%f@f&r %a}dfbeﬁ&ﬁlnlgaﬁsules,
(s % % The conpounds ccor |3§ 0.t he 1 nvention

weP 8V ERES s by e ‘?Sur‘? tPH2anFHsAeRs or suspensions,
phanhitnbogilcal lassmls, 20iwhrabrdeneastratiothtdehrlar and

ad subst CeS MAth therap utlc activjities.
Th¥§g£%%g8%3nds hé%@lgﬁﬁgﬁ agonlst g? agénlst:%€i|V|ty tor

mn@@mtespécatuenTwa1 CmmhaﬂzleQaceptwmssalMK)transdermal
200008841 51,83 - PCT/ | Ef%%? Test fror 'nhill?{:£é198nous

of the current induce capsai cin on rat
PrafR+ YL b e bt 8noft oras rddf%%‘lialc o@tﬂlﬂgaﬁgrtﬁéﬁlemomsf and

_C;_;be{lﬁlaﬁtg he neur ougapeéauhemagﬁﬁ.mw@lﬂ yl @MY eSSoPSunds
r orn rat pri ujtures are

or ELEP B RRohP 1y SOV AT 20T GHe AT Lhf fesans, gels,
di ssecheénns dhelganghsa are trypsinized and the cells

are mechanically 10 di ssociated by controll ed

trituration. The cells are resuspended in an Eagle's
badal wewl t afe emaimhe comt ainihg ad¥nistovetapncdidrm of a

and&@o@x@d nM:gg'del%g”Mog |2 Deen P00 #YHME gaREAM Gip may

/' of NG-, and then dep03|ted onto

| STATRIL Dt R HPateWERYeFONBOREREE (0. 25 x 106 cells
peTongetd shd @i ridhghcar enéhenvehaced in 1Bowel lmg
Cq%$|n q%SheS' The cells are incubated at %é

at nospher e cont ai ni ng 5% CO2 and A)aW?
q&cutnme > aaanabsose (1 #M is added 48.h0H aft er

Gl ture, in order to 20 prevent th
deve opne of non-neuronal cells. The cover sllgs are
t AT R ee thiel exbeelgedat al  chanber s2t8b nae

PaMathed AP Stduhese after 7-10 days of cul gupepy-
El ect rophysi ol ogy: 25 The neasuri ng chanbers (volune

800 #1) containing the cell preparation are placed on
t gz ipl atfamm ebrag | @y@rt@@sé@crmcw €6 yapuswl M2)daily

ped wi t h Hof f tlcs ( ul ation nt r ast
%#b?nﬁﬁﬁfﬁﬂﬁﬁﬁve%P i(xﬁ?on3§bm§40§filﬂ§tlve
chanbers earte per kg Of body welght, according to the

galenical form.

There may be specific cases where hidher or lower
dosages are appropriate; such dosages do not depart
from the scope of the inventicn. According to the usual
practice, the dJdosage that is appropriate for each
patient is determined by the physician according to the
method of administration and the weight and the

response of said patient.

The compounds of the invention can also be used for the

preparation of medicaments, in particular for the
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deégﬂgé£|z%h on @f the receptors, a m nimum period of

m nut'e 1's obsérved between two applications of

capsa|C|n. After a controlled period (stabilization of
the capsaicin response al one), the conpounds of the
invention to be tested are applied alone at a given 15
concentration (concentration of 10 nMor of 1 nM for
a period of 4 to 5 mnutes, during which severa
capsai cin + conmpound tests are carried out (obtaining
of maxi muminhibition). The results are expressed as %
inhibition of the control capsaicin response. 20 In
the case of the VRl1l antagoni st conpounds, the
percentages of inhibition of the capsaicin response (1
m croM are between 20% and 100% for the nobst active
conpounds of the invention tested at concentrations of
25 0.1 to 10 nM These are therefore effective
ant agoni sts of TRPV1-type receptors. Table 5 gives
some exanples of the % inhibition obtained with the
conpounds of the invention. 30 Table 5 Conpound No.
% inhibition in DRG patch 1 37%
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current induced at various 35 concentrations of
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irritant nature of capsaici'n can be readily 5 assessed
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e&?&‘lﬁ‘im; Cy-Cqy-cycloalkyl-C;-Ci-alkylene, C1-Cg-
fluorocalkyl, aryloxy-Ci-Cg-alkyl, hetercaryloxy-Ci1-Cs-

alkyl, aryl-C;-Cs;-alkylenoxy-Ci-Cs-alkyl, hetercaryl-C;-
Ci-alkylenoxy-Ci-Cg-alkyl, arylthio-C;-Cg-alkyl, hetero-
arylthio-C;-Cg-alkyl, aryl-C;~Ci-alkylenethio-Cqy-Cg~
alkyl, heteroaryl-C;-Ci;-alkylenethio-Ci-Cg-alkyl, C;—Ce-
alkoxy, C3-Cr-cycloalkyloxy, C3-Cr-cycloalkyl-Ci~Ca—
alkylenoxy, C1-Ce-fluorcalkoxy, c¢yano, C(O)NRyRs, nitro,
NR4Rs, C1-Cg-thiocalkyl, C;3;-Cy-cycloalkylthio, C3-Co-cyclo-
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For a given group, the percentage protection is

cal cul ated as fol |l ows: P= 100 - ((average nunber of
scratches of the group 10 treated with the
conmpound/ aver age nunber of scratches of the group

treated with the solvent)-x9200). This percentage
protection is averaged for each group of animals (n =
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a halogen atom, and a C:-Cg-alkyl, C3-Cs-cycloalkyl,
C3-Cy-cycloalkyl-C:;-Ci-alkylene, C1-Cs-fluoroalkyl,

hydroxyl, Ci1-Ces-alkoxy, C3-Cr-cycleoalkyloxy or C3-Cq-
cycloalkyl-C;-Ci-alkylenoxy group, when R; is carried by
a carbon atom; '

oxr

R3 is from one to two atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, and a Ci-Csg-alkyl, C3-Ci-cycloalkyl,
C3-Cy-cycloalkyl-C,-Cs-alkylene, C;-Cg-fluoroalkyl, aryl-
C(0)-, C;-Cg-alkyl-C(0)~, C3~Cs;-cycloalkyl-C(O}-, C3=Cq-
cycloalkyl-Ci-Cz-alkylene-C(0) -, Ci-Cs-fluorcalkyl-C(O)-
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The conpounds of the invention can al so be used for
preventing and/or treating urol ogi cal disorders such

as bl adder hyperactivity, bladder hyperreflexia,

bl adder 30 instability, incoptinence, urgent

urination, urinary incontin e, cystitis, nephritic
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an@kerl -iSr(eat - NgCgynBechyagi @l ) di, s ax def-Sf Blosewlk@b-S (0) -,
vulvodyni a an i n oci ated wi th sal pjngitis.or
vvipﬁ'gg—s el ek sallldes prGaseT ey el ShLE b s kv Lene-
f oS (prevent ihigCandleyltPe&t(Ong . gasaryl n€estsi—-mdlkyl-0-C(0) -,
di sorder ueh 1S _oesophageal ~.refl ] v o
ot e IR 880 10T~ 0 2005 oass o7 - Ggctbathyele.-c:
- PETKFR2067L060083 ul céhsCot Gheorondkydyopepdia,  aryl-O-
cobi(bh s, ohBRet@r @3 H-36@De, PN eHdd R; is carried by
oesophagitis and biliary colic.” Simlarly, the

pr 8diétECFFY REPresent invention can be used in the
prevention and/or treatnment of respiratory 5 disorders
such as_.asthma, coughi ng,. chroni ¢c. obstructjyve

pURRORAR Réli 86566 L BAPE) OB c o GTAT (e BT and Bydrogen
i nkkammabtor yadi Sor@etesslkyl, 18:r0htaptEostkelosi 63-Cy-cyclo-
Ac kng. 10 f ol aspect s; rese )
in%g% Fo%1r§1ate t%?%huﬁ% cgﬁ ?Pa?l§%2%8§i§?oﬁgyl grou?,
coftpr Rei #el Bs dmvetoogiedr evitthathrenétrggen atom which

CO&HQH@ESZ%E‘@&PV dézﬂg_ézflaéihﬁﬂéyeﬂzir%liﬁl@ﬁ_ piperidine,
phar magceuti cal cqonpositions_contain an effectjve dose

of 2B3FPLBEst G d atBePBPRERPI1PRe | MEAETIRINE OF
Or hampbaperaethiec ajdoyum@cceneabimrsabiroup hysimdgeoptianally

T s S R S M
excyplealkyar@: s@l-ecliledlaroror diawy t-«Cite-alkylene, aryl,

pgﬂéEBESHEIE?' f?&gﬁg@QChgg,deskﬂgésggiﬁgg*gto)2— C1-Cs—

adm ni stration, m the dslal eXci pi ents known t'o
t h65eoERAIKEY-PAOY bre: aFt - CBO- Y e it etdoal C3-Cr-cyclo-
coaprsi Lépns, -ef ihhedy-esent, i, nvertrhan cc@) be  ¢,-ce-alkyl-
adm nj stered orally, %agw!n ual |y, subcutaneously,

[t FAhscul G- cRLeaERGGY () =, Ca-Cr-cycioalkyl-C:-Ca-
t oplenl éyeloca) Ly, Cnteatflaches kg1t (@nasahydrodpl, C;-Ce—
transdermal |y ectally. ese conposjtio n

n R o Rkt PaptpalB9E v T kv Lene,
comwehtxynal hetar omceltkeal: €eiepkeiese They hekerocaryloxy
in%f d to be admnistered to animals and to human

bef ngs for the prophylaxis or treatment of the
di sorders or diseases nenti oned above. The appropriate

unkt AHMEY drati oRaEpLABehhtiUde &Rl another, a hydrogen
atom, or a (Ci1-C¢-alkyl, C3-Cr-cycloalkyl, C3-Cs-cyclo-
alkyl-C;-Cs;-alkylene, aryl-Ci-C¢-alkylene or aryl group;
or Rg¢ and R; together form a 4- to 7-membered lactam
comprising the nitrogen atom and the C({0) group which

carry them;

Rg is a C1-Ceg-alkyl, C3-Cy-cycloalkyl, C3-Cy-cycloalkyl-
C1-Ci-alkylene, aryl-C:-Cg-alkylene or aryl group;
or Ry and Ry together form a 4- to 7-membered sultam

comprising the nitrogen atom and the S(0): group which
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foLnms such as tablets, soft or hard gelatin capsul es,

5 powders, granules and oral solutions or suspensions,

subl i ngual , intranasal adm ni stration adm ni stration by

I nhal ati on, subcutaneous,intranuscular and forns,

fornms for topical, transdermal, Ointravenous 10

adm ni stration forms, rectaf4adninistration forns, and

i npl ants. For topical application, the conmpounds

aceat-giynghem;t he i nventi on can be used in creans,

gels, ointnents or lotions. 15 By way of exanple, a

unit admnistration formof a conpound according to

t hagl nsemh@hogenpramm t koes faO|Q1OWBﬂ@1]€BhDO@ETﬁ7S’CYC10alle
QN ACCRNAND ¢ g{)hslki}iéﬂb' 0, MBI 108 &1 18P UEL-Ce-

croscaranel ose Corn arch roxypropy nmet %ﬁR
cePlips¥e Nngfed AT RS 251%% RO f OV RERsar &4RsN-C1-

d0§§dame¥pén@dm ST At qlfé&frcfatxq;m 0. Otélzgtol@%%n,gr edir§iltchio,
wei al eni orm ere
T L T
apptoa&yat@rdﬁmﬂwbhxﬁguﬁptkbmmﬂ1ﬁe@ab$titouedhelshopae or
of _the inyent.i.on. .Acc ti th
domgrgtﬁ¥ lﬁs?%%%ﬁ%pg?g%gg?or ea%h gng?g& atom, 'nd a
deCEfQEﬁaiky&y théhpﬁyscvcénaéﬁwéndlnéht@vtﬁﬁcggahﬁfhoﬂl o

gﬁ?&@hétrQﬂ_ -and thewehghta Eﬁﬁo 0@ Qff1uoro-
sal pat i ent 2007 088277- 90 CT/F 07/ 000 163
kylene

pr @pEPEY Y on TR medFEanRent BuRgs eOFn BrBeREnt g~
trgabi:pg pathol ogies in which TRPVI-type receptors are

|nv | ved S nentlone abave,. 5 Ac ordln to nother

EPes %‘!‘;Jp%l:"c% AR 5t e58 t FASedts {heY pe in
a ngﬁﬂmdeﬁofotmeasuog blre Sgati bk ogi es |nd|cated above,
whj . SEs 1Al statio ty
I g e N
t oiph&hienviernm onf @ lp9® pharafaceit aééprtyoacc%apktab%th an
sahtiga hydiatg &, 50y efbharegk. o- BldratdAlMS of a

1. Conmpound corresponding to fornula (I)
solvate;

2-{2-chlorophenyl)-1,3-dioxo-N-(7,8,9,10-tetrahydro-6H-
azepino[l,2-albenzimidazol-3-yl)isoindoline-5-

carboxamide being excluded.

2. Compound of the invention according to Claim 1,

characterized in that it corresponds to formula (II):

=3 R2
\ X N
XN A ~—R3
X Y
R1
in which:
X is a carbon atom or a nitrogen atom; said X being

identical to or different from one another and the
number of X = N not being greater than 2;
Ri, Rz, Rz, ¥ and A being as defined in formula (I)

according to Claim 1, it being possible for Ry to be
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RL H- in which: A's, with the CN bond of the
benzi m dazole unit wth which it is fused, a 4- to

7- menber ed nonocyclic heterocycle or nonocyclic

heteroaryl, containing fromone to three heteroatons
selected fromO, S and N, ingqding the nitrogen atom

of the benzi m dazole unit; is an 8-, 9-, 10- or

11- menbered bicyclic heterocycle or bicyclic

het eneary| roCORBE Skngllcmmcl e 6 shellemeaitoNMinit of the
sebecte fromN, 0 and S; P being linked to the -C(Y)-

gr 8up¥by®a carbon atom with the proviso that, when A

i sim khiaenf)@:rxedoﬁatajr]aasel bet evfocyul addE?tusnotimIttha'mh an
th 3- di hydr enzaodi e ou

1- %gﬁgépyrgﬁ one gfgugéénd%?ﬁgllsglngol §¥%Ee R s of a
fremlvageto four atons or groups, which may be

identical or different, selected froma hydrogen atom

a hal ogen aton1 and an oxao, thio, Cl-C6-alkyl, C3-Cr-

cyé| oal kK§mPoRRdceEy dihal Kyventicn apRgPEAaNg to Claim 1

G ofshl uorembkytreni ¥eaxy- £A- Cocigdkyl it corresponds to

er oa - C1- 05al kyl ,
ar£?¥€35é3?§¥E I'enoxy- C1- C6- al kyl , heteroaryl -Cl-
C3- al kyl enoxy- C1- C6- al kyl , arylthlo-Cl-CG-aIkyI,
heteroary thlo G - Co6- aIkyI R
aryl - I%ylenethlo Cl- Csal
heteroaryl :
Cl - 05al koxyi) : . )]
C3- C7-cycl ol ’ - C3 aI kyl8 yf\:;?'R
Cl- C6-fl uoroa koxéb(:)?fano C(0) NR4R itro, NR4R5,
Cl- Cs-t hi oal kyl C7-cycl oal kyl t hi o, C3-C7-cycl o-
AI\@NQ@%@TIEET - 92 - al kyl - C1- C3- al kyl enet hi o,

0)-01-05-al kyl, -9(0)-03-07- cycl oal kyl,

B) - 015 0NN k\ATenBOES: 02LEPE| 08F kYL OWAS gpwhich may be
gg:k%d;nﬁi@?ﬂ falfoli'slcigf)efzﬂéiﬂf 0akkykcBE8) Zrom a hydrogen atom,

cycl oa -,
CF 072y RY A k%lt‘?]%tl- B3- aPkyfenee ., Seofmagsiospglixyl
NRE(-Z(s0 p RE o xMR5 SQ2R8; - RAREN W) - 01C,08xabkly2ne,(Caeyl , NR4Rs
het er Cl1- 05-al kyl ene,
%%F@g%§+ %ﬁg%éalkylene aryl oxy, arylthio,

he’ther oak§y| exywsirandrer o4y t Kiro gr Suptssuiky het Bedbargpryl-
(”o£§¥&-Q£QH@§gQIIR1 be'nQrQQLb?ﬂ%Uéﬂﬁ?ﬁéﬁdﬁ}u@ﬂ{%Lﬁﬁkyl

or _nore su tuents Rg, which nay "be i1dentical

orRisHESPenf tFurR drel et hé?rylm t Hﬂ@wcmlaﬂ so 3Rat7C1~Ce
Wtk Rlehs &t tiR6Detokoya-ai e oga atem erd?lp't hen R1
IS djéf rent froE1a halqgﬁ atom an an ox 11
t Hi%, 5 HEE ORI -0, O SFRTY NRERSUPE; - ’tbhl SR Sptionally
t Buastyl tutdd ohietkr oarylor Goes- ah]kmﬁtu@mryé ORY, which may
heler oatyl ox Gl tcg\lRéx?O(lj:l{Zf eﬁlﬁ5ﬁ9§§5oﬂf°gﬁoth% an
oxygen or sulph rogen a
haétsogert st @mhaﬂurogercla@@m aiblkyla QISC@?aéyEﬂ-oaquyICs alkoxy,
C%@hﬁﬂhe%gxky@ Oérfikw}?ét%rcgryﬁ Fiworoalkyl aPf1thio

C -05-al koxy _group; fromone to three atons or
grERE - wWhpEh weﬁé’aurd’ém%aﬁrw grereeedeing| epfégnally

frﬁiﬁ@:f&ﬂf@ﬂ&ﬂl@ﬁoﬂheaoﬂaw Al Aht: selected from

Cl 0 -07-cycl oal kyl ,
%%P&?/ea’m Mz - 63| Ryi EneCeCRRE- 1 | Gorbar kyFloalkyl,
h¥HF0%ytyciﬁa®5yaF€9m% 3 Terny ol Oaldey EQxp ron103-107-C1-Co-

cy oal ky1:01:0 oxy . gro when R3 is car _
Clk c}?r’bo% ]‘{ %1@%@'1% ’%S’r %gjéot o Oat%]Frsa {{ I\‘ch s
gﬁﬁkﬂxienwngﬁouva be identical or different, selected

f om a drg en tomy, a 0 .
R(%OS 5??2 49 CyCI od k;‘/éﬁﬁf af rB»e'ﬂ{Ej %s defined in

03-07- cycloalkyl 01- 03- ajieyiene gp@kq05- f | uor oal kyl ,
aryl-0(0)-, 01-06-al kyl-C(0) -,
03-07-cycl oal kyl -C(0)-, C3-07-

cycl oal kyl - C1- 03- alkylene c(0)-,

Cl 05 quoroaIkyI C(O) ANENDED SHEET - 93 -
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fluoroal kyl -S(0) 2-, C3-Cr7-cycl oal kyl -S(0) 2-,

C3- C7-cycl o-

al kyl - G - C3- al kyl ene-S(0) 2-,aryl -C(0)-, d -05-al kyl -
C(0)-, C3-Cr-cycloal kyl-C(0)-, C3-Cr- cycl oal kyl - C1- C3-
al kyl ene-C(0)-, Ci-Co-fl uor?)gl kyl - C(0)-, hydroxyl,

Cl- C6- al kyl oxy, C1-Cs-fl uoroalkyl,

aryl oxy- Cl- C6- al kyl ene, aryl oxy,

hetferoaly QL) Chce®ralikng ene ©rairetZr oaryl oxy group;

n [ AYA 0
hy&?loq:elﬁga?%r%]m 8@?(?9% {)f %gl @ﬁh—% oal }t with an
C32€teychBdl kylsel- 13- aql'P@I marqﬁ @ - h:s’dﬁfikﬂ epg of a
or sanylsc@r.oup; or R6 and R7 together forma 4- to
7-menbered | ac tam conprising the nitrogen atom and
the 0(0) group which carry them Rg is a Cl-C6-alkyl,
034C7- cyoimpahkyd ,ofC3tKZ - @Mé}bﬁ&hbyﬂ @cd&"r@ﬂﬂ@ﬂﬁﬂeany one of

k )
C OGAPREF fortf 20 4 S r3E e MUl FaRe cORpFPEFREPPRES £
ni frogedaat(@®Mand t he 3(0)2 group V\,hl ch AMENDED SHEET

- 94 - carry them Rg halgpen atom or a

Cl- C6- al kyl C3-CR4G§§[%§SkyI,NH_

C3- C7- cycl oal Kyl - Cl- CS alRytere 24- cs- £ 118 oal kyl |
Cl- C6- al koxy, Cl-C6-fl uoroallkoxy, nitro, cyano,
NRAR5, RARS5N- Ci C3-al kyl ene, aryl, heteroaryl, aryl oxy,
arylthio, heteroaryl oxy or heteroarylthio group, said

NELAT ORI Of 3l 2 IRQURS AGINORORLLEAGLLY YOSL iliten e

with one or nore substitdents se ecte rom a hal ogen
at %ﬁeaﬁaralcfeéscaﬁ@wfroma C7- cycl oal kyl ,
C3-C7-cycl oal kyl -G - C3- al kyl ene, C1-C6- £ uorggal kyl ,

Cl1- C6- aI kaxy, Cl- 05 fl uoroaHZoxy, nitro, c 0..NNRARS
or R -al kyl ene @ the sul p%@gmhpf
t he may E 0 rzed fo NOf.
S(0) 5 e Nl ttjogen ato rh&g}eRé n oxi di zed R3
(N- oxi de) in ormof a basé or of an addition

salt with an aci d, and also in the formof a hydrate

or of a sokygate; R2 R2
bnyl) - 1, 3- i NL7, 8,9, 10- atTygr o- 6H
: \ﬁﬂ m da ndol i &4
ne: excl uded: db@b%d of
i nventi on accordi MPto Claim 1, Sharacterized i n‘thAtR3

it corresponds to foinmula (I1): RL in which: Xis a
carbon atam or a nitrogen atB#y said X being iRfentical

to or dj ergnt fromon ; and the THe X =
N not alje er thagip , N R3, 3 N
asdel R fol\mula (1) &Ccordi toCIal

bei ng p033| bI raRl to be - R4 nked to the\~7‘RS
bicycle; in the formof acid, and aI so sol vate.

6- el enent S5-elenment unit @f the a base or ggf an

additio fg Wwth an i;@:ﬁ@rmofahy e \pr glfa
NN N \>—'N
—/ ™R3 \:S“RB

R2 R?2

HOL T

R3 =N R3
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3. Conpound of the invention according to Claim1 or
2,characterized in that it corresponds to formula

(rer): in which: RL ais one or nore atons or

groups, which may be identical or different, selected
froma hydrogen atom a halagin atom or a Cl-C6-al kyl,

Cl- C6-f | uoroal kyl, Ci-C6-al y; Cl1-05-thioa |kyl,

Cl- C6-al kyl -S(0)2-, NR4H5 or nitro group; Ribis a

hy @ pgery, atl@m or amClyv0Pb&lkyl as defined in formula (I)
het_er oaryl_oxy- C al.kyl ,
arfﬁgﬁﬁ %1 y%g%%Xy]d{ C6- al kyl ,

RARSNG(ID3 - Cer@3-cdl kyyl base a:rIyIthetlemhiiwi,on salt with an
ar woal 098LkYLe08 Ofn bRt 0digly CLDo5a KYLeae0 guPior o
salglheteroary or aryl groups bei ng opti onal |
sulfetiveditted Wit h one or nore substltuents Rg, whi ch

may be identical to or different from one another;

Rgls a ha 0 en atom or a,Cl-C6-al kyl, Cl-C6-al kox

C1°66- f & ney 1ot af e, lﬁé’{aBF&QF’ylaCWﬁ@%rt%r9¥’Yhi°6le of
gr elp.irsaild et &5 oahylraer eatfipledgriqupshdei g eptiresalonds to
su s&%}ﬂteqﬁyth one or nore substituents sel ected

from ogen atom and a Cl-C6-al kyl ,

C3- C7-cycl oal kyl - C7-cycl oal R¥I - C1- C3- al kyl ene,

Cl- C6- fluoroaﬁﬁ - Csal ko qﬁ C6- f | uor oal koxy,

nitro, cyano or Ngl- C3F 4 Nene group; R2, Rg,

R4, R5, A, X and Y bei Ag as iLn | NDEEVBHEET
- 96 - fornula (I11) accordi A in the form
of a base or of an addition salt with an acid, and

al 8 Whiche formof a hydrate or of a solvate.

4. ﬁgnpq:uznd RJ the bpwendi oy ACGQ dBgihedanyn oG ®ula (I)
Cainms 1 3, characterlzed in that it corresponds to
foFﬁﬁPﬁdGPV)to Ledmadiich Wis a tricyclic heterocycl e
orif tuHecyEdit bet%rom:yé sel eefl ednf B@Aitior97salRl with an

P_and Y, being as.defined in_for
RBE B ng R0 @ i TP [ ¥Hhe S0 BF achaieitrisr ap of @
addblivenesalt with an acid, and also in the formof a
hydrate or of a solvate. 5. Conpound of the invention
according to any one of Clainms 1 to 4, characterized
i N6t hat CPpevRFeforidie t BnvenAliPa @V)cordmg to any one of

Claims 1 to 5, characterized in that it corresponds to

formula (V)

' R2
1 P H
fi::é\\n/N\[:jft:ﬂ\

R; is a hydrogen atom, or a C:-Cg-alkyl or C;-Cs-alkoxy

in which:

group;
R; is from one to three atoms or groups, which may be
identical or different, selected from a hydrogen atom,
and a C1-Cg-alkyl, Ci1-Cg-alkoxy or hydroxyl group, when
R; is carried by a carbon atom;

oxr

R3 is from one to two atoms or groups, which may be
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R2 N AR3 in which: R2 H3, A and P are as

defined in formula (I) according to Caim1l; in the

formof a base or of an addition salt with an acid,

and also in the formof a hydrate or of a solvate.

6. Conpound of the invention agﬁording to any one of

Clains 1 to 5, characterized that it corresponds to

formula (V) R2 ONA')R3(V) in which: R2is a hydrogen

?t Qaén@&ctalctbx%dh :affé/ieﬁ)ﬂi, Chelecalkkodr @t OaJph%rRBbgen atom,
rom_one ree._atons Or _groups may be

| dBRE o8l GF R Céépéé?ggyﬁ@@n#geﬁydr8§ena5¥%r_ncl_c3—

and1ryCloce-(alh kylgr&ip CowhkkoX®s ais hgdroxgl dnoup, nitrogen

mthORS is carried by a carbon atom O R3is fromone

t o2t RB’ at ons or groups, which may be - 98 - identica

orRdi fAerm@tP beirgted €ebimadhydr gemuasorfi)afgcgrding to

C1 9?1&' yl, Cl1-05-al kyl-0-C(0)- O aryl-Cl-C3-

aIEy -O )- group, when R3 is carried by a nitrogen

at oy thie ROEAJOP KeiPRPas Cdefdnedni ANEEHEPa 3t with an

acgeidi,Ndah@ GBés Ln i nHde thann off aabagedpstef @ of a
addition salt with an acid, and also in the formof a
hy8PaV8t6r of a solvate. 7.Conpound of the invention
according to any one of Clainms 1 to 6, characterized

i n,that .i

AR%' Cb}npggk[ie%%ong’?etgn\@gﬁwbﬁ %.\@COJ%:E.H(;F_C’IEH azli? Nne of
Claims 1 to 6, characterized in that it corresponds to

tormula (V)

=1 H R2
P
CWN@"B
AN
V)
O
in which:

A is, with the C-N bond of the benzimidazole unit
with which it is fused, a 5- to 7-membered monocyclic
heterocycle or monocyclic heteroaryl containing from
one to three heteroatoms selected from O, S and N,
including the nitrogen atom of the benzimidazole unit;
R;, Rs, Ry and P being as defined in formula (I)
according to Claim 1;

in the form of a base or of an addition salt with an
acid, and also in the form of a hydrate or of a

solvate.
8. Compound of the invention according to any one of

Claims 1 to 7, characterized in that it corresponds to

formula (Va):

AMENDED SHEET



.1 in which: Ais, with the CN bond of the
benzi m dazole unit wth which it is fused, a 5- to

7- menber ed nonocyclic heterocycle or nonocyclic
heteroaryl containing fromone to three heteroatons
selected fromO, S and N, including the nitrogen atom
of the benzinidazole unit; R??R2, R3 and P bei ng as
defined in fornula (I) according to Caim1; in the

formof a base or of an additionf§hhu an aci d,
and al so in theggorm of a hydrateis k§ate.
B. Conpound of t he vention . a y ‘One of

Claims 1 to 7, cﬁ? ac eh\ze orresponds to
formula (Va): X9 - -7----- [T\ X NI
Rib(Va) in which A's, th@he C-N bond of the
benzi m dazol e unit MAthR$MICh id/aj s fused, a 5- to

7- menber ed nonocyclic heterocycle or nnnocycllc

hetar wigh contai ning one or two heteroatons sel ected

frgmo, ;8 ang &, ingl L@“I@gbbﬂ‘a ”&r%%%” Bérﬁ’ﬂlrﬁidé%le unit

benzi m dazole unit: Xis carbon atom or ntr
atUﬁFhsﬁh}@bkkﬁngsl@QﬁQQRﬂaté oﬁqn7f@¢@h@rﬁﬁoﬁp@m§YC1lC

ann&h@@@g&b%:ﬂt&@%cﬁl% h@t@%aligﬂng:&{@@iﬂné hghe or
s.one or atogﬁ roups, which nay

|d5ﬁ?|@§ e5Padi PﬁeF JFH@EﬁJat%n?F@uHroéPE}Pdlng the

grouprogehhaoaikpl gheubena161QHMﬂ1enuﬁiﬂutro group;

F%Q i's hgdr%g%) het.eroaryl ox 1- sel ected .

fram a ydroé:e %tnonéjteoarg ¥ 8 %1% og@sn akty%ﬂp’s%hg Ei %elng

NRYfsntical to or dlfferent from one another and the
number of X = N not being greater than 1;
Ria is one or more atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom or a C(C;-Cs-alkyl group, a @C;~-Cg-
fluorocalkyl group, a Ci1-Cg-alkoxy group, a C1-Cg-
thiocalkyl group, a C1-Cg-alkyl-S(0),- group, an NRyRs

group or a nitro group;

Rip is a hydrogen atom, or a Ci-Ce-alkyl,
heterocaryloxy-Ci:-Cs-alkyl, aryl-Ci;-Ci-alkylenoxy-C;-Cs-
alkyl, R4RsNC (O) ~C1-Cy-alkylene, aryl, hetercaryl,

aryl-C;-Cg-alkylene or heteroaryl-C;-Cg-alkylene group;
said heterocaryl or aryl groups of Ry, being optionally
substituted with one or more substituents Ry, which may
be identical to or different from one another;

R: is a hydrogen atom;

R; is an atom or group selected from a hydrogen atom,
a C1-Cgs-alkyl group, a C:-Cg-alkoxy group, or a hydroxyl
group, when R; is carried by a carbon atom;

or

R3 is an atom or group selected from a hydrogen atom,
a (1-Ce~alkyl group and a C;-Ce-alkyl-0-C(O)- group,
when R3 is carried by a nitrogen atom;

Rs and Rs are, independently of one ancther, a Ci-Cs-
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atom OraCl- 05- al kyl, aryl -Cl-C3-al kyl enoxy- Cl1- 05-

al kyl , RAR5SNC (0) -Cl-C3-al kyl ene, aryl, heteroaryl,

aryl - Ci - C6- al kyl ene or heteroaryl - Cl- C6- al kyl ene

group; said heteroaryl or aryl groups of R b being

optionally substituted with one or nore substituents

RO, which may be identical 1o Mt different fromone

anot her; R2is a hydrogen atom R3is an atom or group

sebekyaedgtbam;a hydrogen atom a Cl-C6-al kyl group, a

CL:,95zal %RéngrchPm, ° O%Pﬂgé%ﬂhg'&%pni\e’ﬁ}%e@ at®m which

carried by a carbon’ ato or 'S an ‘at om Or “gr oup

sefatrédsf thema ky thvoyed istioy oxa rOE-rde> Jblrkey | gpuup

ang, a jGl- 66-glkybal- AQn ghoup, Mhen_ kﬁ,caq-l@sdatmoxy,

a nltro%sn atomp " R4 and R5 are, independently of one ,

anBt ter— L lmazraddky INVERDED. SHEEpreamph - NRpkay @F oggylthio

or gR4uaNd £Rid oraBy 1t ogebligs Vibé tnd hespi 1dgeEn, alsa®stituted

which carries them _a pyrrolidine or norpholine group;

Rg“i5PaCREl 8§eW°§€o$16$6“£]%i¥]C§%?Wf Cl- 05- al koxY,

Clif6thHauof @ah kylt, sarlyése heterafaryh, aNB4ARS ororsalt with an

aryl.t hi o group id_aryl gr bei.ng_opt | y

SLBet o S0 e H S8 Dy s P8 or AV SEBLE Yo o =

t heolvaheof a base or of an addition salt with an

acid, and also in the formof a hydrate or of a

solvate. 9. Conpound of the invention according to

any - oneCerrerafmel the ginvapkiel eArEFOdding Ht #py one of

%10@1§gﬂlasnds e éd ,/Ofd?]db.ﬂaétégii.ﬂeﬁgiiﬁh tg}aﬂ hiFa;t saae::bbgends to
an r and/ or ,.and/or A and/or and/ or

nr BSHEU B [ TBG 8 CPBRRE 56 o S | RoTFe FOPE o a2Bader R

oranfl/an Rgdidndnosaht anfihoanPagnd/ocand aksoaisndelfiened in

form of ;a;hydrgte or of a solvate. 10. Process for

preéparing-a conmpound of formula (1) according to any,

onttiothe diagmm 10€0 29, batrr art @f 7w pAJLKAPNa SHpodREh an

of gdpogmul & §VidisH &,B e EBHhi 6B Pa R, &ALy &€ of a

as defined in formula (1) according to Caim1l and B

i sSaltat®sal koxy, C3-C7- cycl oal kyl oxy,

C3- C7-cycl oal kyl - C1- C3- al kyl enoxy or

aryl 01- C3- al kyl enoxy group,, with an _am de, of _th

co oun%§%?eF%rﬁ%Fé P%Fp?glng fﬁlcpnﬁE“H“1n°&hi€§FWEla (1)

- Raamdr&®Bnar ecasngeforred fi i€ lfadmmulla £ ) 2accbadangerdozed in

Caiml ef l-u S nt, the am de of the

cJ%%%%n% %%mﬁgﬁﬁélék(éfg%uégiggﬁgfepared by the prior

action of trimethylal umniu the am nes of fornula
(M1). 11. Process for prepar Png apconpound of formula
(1) according to any one of ' 1to 9,
characterized in that a conmpound formula (M);

(Vi)

in which P, R; and Y are as defined in formula (I)
according to Claim 1 and B is a C;-Cg-alkoxy, Ci3-Ci-
cycloalkyloxy, C3-Cy-cycloalkyl-C;-Cs-alkylenoxy or aryl-
C1-Ci-alkylenoxy group, with an amide of the compound of
formula {(VII):
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R1-(11_3:B (VI) in which P, Rl and Y are as defined in
formula (I) according to G aiml and B is a hydroxyl
group, is converted to an acid chloride by the action
of thionyl chloride at the reflux of a solvent, and
then in that the conpound of formula (V) obtained, in
which P. Rl and Y are as defi'@dd-in fornul a (1)
according to Claiml and Bis a chlorine atom is
reacted, in the presence of a base, wth the conmpound
of formula (M1): R in wi<h A R2 and R3 are as
defined in fornmula (1) 3 -Nng tg Claim1; or else
in that a coupling r#g i s % ed Ht bet ween a
conmpound of formula (V1)1 n"Mhiach P. &1 and Y are as
defined in fornula (1) accordi to daiml1l and - 102
- Bis a hydroxyl group, and the conpound of formula

(Vih) Gl @h Ag, Rgnan%R?aPé ° @S detined i feppMhda (1)
(1) accardin to Caim1, he presence of a

coBFFPREiRGerito drt2 o &- ba%te th% geddpFerrf gosolvent, the
Cogpedad of £REMdcafpdurR) , 4 ¥l EBYrm(G VYRl cdvrT ) Vbkdhg prepared

(VPP e qahigH ok s AbarEEhehEn bR bpe T E g nes

i nofhdbrintileontpilildes at | east one conpound of fornmula

(I') according to any one of Clains 1 to 9, or an

addition salt of this conpound with a pharmaceutically
acéeépt aBrecasisd, for @rswarimar at camweund| ¢at eformahe (1)

COHE@HBQJ_QE; for @‘ﬂya dde -of I 2 Bhar feggubi Caharacterized in
gg03|t|on characterized_in that it conprises at
| e

2L ofleCEBRPYIAD O&f tPgdiEa (1) taccording to any one
of Clains 1 to 9, or a phar eutlcally accept abl e
salt, a hydrate or a soly hi s conpound, and
al so at | east one pharnace |ca acceptable
excipient. - 103 - 15. Use of conpound of formula
(1) according to any one of Claims1 to 9, for the
preparation of a medicament for{(Mise in the prevention
or treatment of pathologies in which TRPV1-type
r ebRptBrisTar 8.i ol 988, Y 16reUses ofdef igwthodiRd Bprmula (1)
fO&B@b@dﬂqu acsordianeh t9 amy oge P G ahPBrdxl? Lrd@s, is

reparation of a di canent f ein even
orccezﬁ g F‘ﬁ QI el ac{g chlor:rL]de %y t%e act?:[on o) t%lonyl

i néhaomhdie oa,trraﬂeé)oi:eeﬁugoweras ydswégtgalan@l sthater sn that

OYRREC LAl YhERiEhan 975 BLERIAIAL ooidein o,

dexmd| ,Oculme ars masdsialed riitrat |f@ncmui@r pe(§,) shicegiresng to
mubidpher seher osi $sany GRPEESSEORtom, is reacted, in the

presence of a base, with the compound of formula (VII):

R2
N
R3
v
N A VD

in which A, R; and R; are as defined in formula (I)

according to Claim 1;
or else in that a coupling reaction is carried out
between a compound of formula (VI), in which P, R; and Y

are as defined in formula (I) accerding to Claim 1 and
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B is a hydroxyl group, and the compound of formula
(VII) in which A, R; and R; are as defined in
formula (I) according to Claim 1, in the presence of a

coupling agent and of a base, in a solvent.

12. Compound of formula (VIIa), (VIIb), (VIIc),
(VIId), (VIIe), (VIIf), (VIIg), (VIIh}, (VIIi}, (VIIj),
VIIk), {(VIIl), (VIIm), (VIIn):
HzN N HyN N H,N
M.
T U; T (’I\»Nk
(Vil-a) (VI-b) e Nﬂc (VI-d)
Ph H,N N H N N
\ T, 0
UH ﬁ o L
N“Me N/ —
™ 0y T
S O Uy LK
H,N de> N»J N N
== OH OMe
(VI (VI (Vil-k) (Vil-l)
HN N Me HaN = N Me
I 5
) b N\)
(VIl-rn) (VIi-n)

13. Medicament, characterized in that it comprises at
least one compound of formula (I} according to any one
of Claims 1 to 9, or an addition salt of this compound
with a pharmaceutically acceptable acid, or else a

hydrate or a solvate of the compound of feormula (I).

14. Pharmaceutical composition, characterized in that
it comprises at least one compound of formula (I)
according to any one of Claims 1 to 9, or a
pharmaceutically acceptable salt, a  hydrate or a
solvate of this compound, and also at least one

pharmaceutically acceptable excipient.
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15. Use of a compound of formula (I) according to any
one of Claims 1 to 9, for the preparation of a
medicament for use in the prevention or treatment of

pathologies in which TRPV1-type receptors are involwved.

16. Use of a compound of formula (I) according te any
one of Claims 1 to 9, for the preparation of a
medicament for use in preventing or treating pain,
inflammation, metabolic disorders, urological
disorders, gynaecological disorders, gastrointestinal
disorders, respiratory disorders, psoriasis, pruritis,
dermal, ocular or mucosal irritations, herpes,

shingles, multiple sclerosis and depression.
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