1 Tricyclic N-heteroaryl-carboxam de derivatives, preparation thereof and
t herapeutic use of sane

Docunent sW2006/ 024776, W)2006/ 072736, W2007/ 010144and 5W2007/010138
descri be bicyclic N heteroaryl carboxam de derivatives which exhibit
antagoni st activity in vitro and in vivo for TRPV1 (or VRl) receptors.
There is still need find new antagoni.sts for TRPV1 receptors. The
present i nvent i GHOHGGH SRR YERL O] A GUT NG ProRay g dhercot and

N- het er oar yl car boxam de deri vat ith@spaliccRe @kbdrbé t ant agoni st activity in
vitro and in vivo for TRPV1 (or VR1) 10receptors. The invention first
provi des the conpounds conformng to the general fornula (I) bel ow

The i nvent becurfietits her WiyZovsmes7 18, 0Cc e BERE06M7 2p3& par Wg2earipiauagds okngener al

f or nul 15 invention furfher provides for,the use of the conpounds
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I nCl udl ng rom.one to t | terpoatons sel ecte rom (), X cl udl ng
Lhe aroms aasRalEsSAhioh SUEBE MR Gaay I8 vifuate ¢ peb tor TRBDY B yR1GL L]

and Zg(r epieesstbts, | ndependent|ly of one another, a nitrogen atomor a carbon
atomand Z1, ZzZ2, 73, Z4, Z5, Z6, Z7, Zg and Zg together forma bicyclic

het eroaryl bonded to the nitrogen atom of the am de or thioam de of formula
(1) via tHehep@siehii@msirsh4govids, the7 compaighdshemfdrimiae tp@ss geadral e@riuesppnd to
a carbon at ?rgl with one at |east of Z4, 4, 76, Z7, Zg and Zg correspondi ng
to a nitr?beg atom Wrepresents an oxygen or sul phur atom 10P represents
an i ndol yl Thepwwemtioa[faitiBergd- pyiddstproydssep Yo mrbedridg objpevndslbhydneral formula

pyrr ol %[3, -b] pyridinyl or pyrrol o[ 3, 2-clpyridinyl group as shown bel ow,
bonded®at Position G2 to the car bonyl of the am de or to the thiocarbonyl
of the thiTranhdentioh flirthenploaided for the 15eXbf, th&X2ompSuraisdf ¥éndreffoeagatl) more
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The compounds of the invention conform to general formula (I):
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in which:
25 A, together with the Z,-Z; bond of the bicyclic system to which if is fused,

represents a C,-Cs-cycloalkyl group, a monocyclic heteroaryl or a monocyclic
heterocycle of 4 to 7 members, including from one to three heteroatoms selected from
0, S and N, including the atoms Z, and Z;;

30 21, Zs, Zg, Z7 and Z represent, independently of one another, a nitrogen atom,



C-Rl; when one of X1, X2, X3 or )(4 represents a nitrogen atom the three
others represent a group C Ri1; Rl is selected froma hydrogen
atom a hal ogen atom Cl-C6-al kyl, C3-Q2- 20cycl oal kyl,

C3- Crcycl oal kyl - C1- C3- al kyl ene, Cl-C6-fTuoroal kyl, aryl oxy-Cl-C6-al kyl,

het er oar yl oxy- C1- 05- al kyl, aryl - Cl- C3-al kyl enoxy- G - Caal kyl ,

het er oaryl - C1- C3- al kyl enoxy- Cl- C6- al kyl, arylthio-Cl-C6-al kyl,

het er oar yl grabﬂ)ogjatdﬁ%aé @QUE cap%l - % c3- al kyl enet hi o- C1- CG al kyI
i 0

het er oaryl - | enet

cycloalkyloxy, @Bl@fzéyéﬁbé?@??aﬁﬂn@%mﬁg%VWé%SQﬁa”@Te Vﬂ%?ﬁ%PW&%f
cyano, 25 @&%\Bﬂﬁﬁan&z;rzg z\NZR&R67,, €, z@@namgm@e}twrfor%a%ydmmabwnhl o,
C3- C2- cycl oal kyl - C1- C3- al kyl enet hi o, &? szta ( i

T30 - - chondpitadiagireadrspioy ehibesids.of Dkemids Homiye () jadyp posiions
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C3- C2- cycloal'kyl f kyl'ene-S(0) 2-,. SO2NR4R6, SF6, NR6C(0) R2,
NR6S021R8, Z6E8) Rﬁ?Résa@b%@mF@?RBnd'%ﬁ a Nifege Jary 1 , aryl - C1- 05- al kyl ene,
het er oaryl - C1- C6- al kyl ene, aryl oxy, 30arylthio, heteroaryloxy or
heteroarylthio, the heteroaryl or aryl groups being optionally substituted
by one or nore sYspiccerines Oﬁé@er\/%ﬁé'%’ drdoMgentical or different from one
3 another; nis 0, 1, 2 or 3; 5Y represents an aryl or a heteroaryl whi ch

IS optlonally substituted by one or nore ups sel ect ed gen

at om ) C1- C6- al Rylrerresenty- @pcligdg'’y | pyr{%{g[é% @%\dw kYT %@W@‘P@

% g? fl Ufﬁﬁfdilé‘{’x'z bj]_;@f@fr@?()ér dykro gicmmrnyxcgm@a as wobwal betdwxponded at
cycl oa

| ene- O- -05-11 orQaI kox an RARS,
nitro, NR4IP%BS’t'C01C@67-°t Wﬁdaﬂk%ﬂy' of Iilﬂeofl"'”l eqrgy-t th Yo ‘P?ﬁ)’” o ¥ Proafidd of
- S(0) 2- C1- fopmalakly! , 10 SO2NRARS, N%Q@R?FW%&R%, C(0) NRARS,
OC(0) NR4ARS, aryl Cl- 05- al kyl ene or aryl, heter aryl - C1- 05- al kyl ene or
s being optionally

het eroaryl group, the aryl and het ero% X, gr
substituted by one or nore substituenf‘s select Lfroma hal ogen atom a
Cl- 05-al kyl , Ca- C7-cycl oal kyl P ®3-C7-g & "B -ca- al kyl ene,

Cl- C6-fl uoroal kyl, Ci1-C6-al koxY, C3-Cr7: c9(g| oalKlyl oxy,

C3- C7-cycl oal kyl - C1- C3- al kyl enoxy, Cl-C6- 15f I/(ml) oal koxy, nitro or cyano
group; R2 represents a hydrogen atgmn a hal ogen atom a

G -Cs-al kyl, C3-C7- cycloal kyl, C3-Cr7-cycl oal kyl - C1- C3-al kyl ene,

Cl- Cs-i9 UO)’(P&L kg andGl; @@rs%bkiomepéﬁ}eﬁﬂy ot yied aadthst, edajtrogen atom or a group

C3-Cr- cycloalk | -Ci - X 0 ky 0) -
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subst i tuemexgré@,fgnpﬁagwoybd,ﬂag excl usion of the substituents of the atons Z2
and Z3; R3 and R3' represent, independently of one another, when they are
carried by a 25 carbon atom a hydrogen atom a hal ogen aton1 a

Cl- C6-al kyl , C3-f7scysibaad kivh aGad@gencytohnal kiaibgei aftdn,alkgl-elhg, Cs-Cr-

Cl- Co-fl oroalk |, hydro cvcl o I ,
G- C7 20y ¢ | Al G %M%MLEX CANS o 6y ooy Aohoa 6B
e & o
group, thealRée ai% 36%{?'91 &e&ﬁé E‘f’tﬁ °)§’aFf it 2B by

one or nmorg éﬂb‘iﬁlbb{@}ta‘-’rkﬁﬁﬁe@é}b@@] U—Gsnaﬁylbﬁéth@m as-alkyl, 61 Cl-aiR6xa 106307

C3-Cr-cy cIoaIk C3-Cr- cloa aIk | en Iuoroalk I

Cl- C5- al ko%?'oaés owt- cy b 1°M9'P%JFX) %ﬁg%" 'oal 1CC%':|”°E95' KM%y 1 e SR
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an represent, i ndependen one ang n rrie

by a nitr cjencnaitsn §q>0y91' gé'ﬁyat %9?536?1“@% Hl (gg 693'@E%'Ie %@3? i

G3- C7- CyClé%io‘éhk;vl' @-c 5alk @1 160?Eﬂu£éa1k3ﬁ (d)»qrco@d:%wc;oaaayys@eo)cs,cr

Cl- Cs- al kyl oal k

o cycl oal kcgmcloelkyic@,; Qt-RW@ﬂ%S@b) gozl’ifh%ﬁ S’rﬁsﬁ‘?&ﬂ@w NRe§P2Re £ INBeRyy
Cl - C6- al ky, @‘R abkyc; Bl Qikyienes héiéraangl@at katkyids(e) aryloxy,
C3-Cr- cycldggF (Egegluﬁﬁrgegﬂ% a,aﬁar C‘E’V}%@ !)yi )agyr?%/

C1- C6-30] u@rﬂml%weieseewxy owe@row i(béhﬁ Ptes?%;'?f aryl groups being optioriafly
Q- Cr- CyClsQ_@ls{EM{edCBy 5‘1% 8t kth& 3Bnsds Ro Ghhitlo afd Iébéhh@rl Gt @)fferent from one
aryl - C1- C3- al )-, 10 C3-C7-cycl oal kyl - O C(0) -

C3- Crcycloalkyl a - C3 alkylene 0-C(0)-, Ci1-Ce- quoroaIkyl 0-C(0) -
aryl-0-C(0)-, heteroaryl-0-C(0)-, heteroaryl or aryl group, the heteroaryl
and aryl groups being optionally substituted by one or nore substituents
sel ected froma hal ogen atom a Cl-C6-al kyl, C3-C7-cycl oal kyl,

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

C3- C7-cycl oal kyl oxy, C3-Cr7-cycl oal kyl -Cl - C3- al kyl enoxy,



R4 and R5 represent, independently of one another, a hydrogen atomor a
Cl- C6-al kyl, Ca-Cr7-cycl oal kyl, C3-Cr7-cycl oal kyl - C1- C3- al kyl ene,

aryl - C1- 05- al kyl ene or aryl group, or and R5, together with the nitrogen
atom which carries them forman 20 azetidine, pyrrolidine, piperidine,
azepi ne, norpholine, thionorpholine, piperazine or honopi perazi ne group,
the group NRARG6 being optionally substituted by a Cl-C6-alkyl,

C3- C7-cycl gadikat , C3- C7-cycl oal kyl - C1- C3- al kyl ene, aryl -d - C6-al kyl ene,
aryl, heteroaryl, aryl-S(0)2-, Cl-C6-alkyl-S(0)2-, Cl-C6-fluoroal kyl-S(0)2,
C3- C7-cycl oal kyl - S(0) 2-, C3-C7- cycl oal kyl - C1- C3- al kyl ene- S(0) 2-,

aryl -C(0)-, Cl-Goisal Hybof$0)-, C3-C7-cycloal kyl-C(0)-, 25 C3-Cr7-cycloa |
kyl -Cl1-C3-a | kylene-C(0)-, Cl1 -C6-fluoroal kyl-C(0)-, hydroxy, Cl-C6-

al kyl oxy, C3-C7-cycl oal kyl oxy, C3-C7-cycl oal kyl - C1- C3- al kyl enoxy,

Cl- C6- f4 uor oal kyY¥ remesdrexyn Ghyl Gb achditberyewhial ¥ optipnally substituted by one or

het er oaryl oxy- Cl- C6- al kyl ene or heteroaryl ox r oup; an [ represent,
i ndependenf®Pie §fOUBRSeiERRANEPT 3 nﬁ‘&@?ﬁgag?f%a?o%'gﬁa%@'- éﬁ?‘%go Rr)klyﬁgc?
C3- C7- cycl gaidamyi-c8:-Gkylens| oabkylfiG@osiBylal kiyeoe, arGG.elkds; al Kyitene or

aryl group, the aryl group bejng. optionally s ituted by ane. or e
subst i t uenf¥loayvioxy.e STCFTOCPMCES’a &‘r%‘g'gﬁa[g{’]ﬁ?ﬁ'ésé gT)ZSCE?G‘EUQT O,X}I ’Cﬁy?ﬁq’cﬁ Lal kyl ,
g- gr?-cylcl Nlalﬁ!l nifed; éﬁ%ﬂ;kﬂt#?@thi&hﬁk | *tﬁid)IUOJS@(a}—El}LDB-alﬁyl-, C@(@Dzk@%?e'alkw, 5
- Crcycl oal kyl oxy -C/-c oal kyl - C1- C3- Xy - C6- [ OXYy,
mtro Bt coamR G aNBCE . e S R iR SFLNFER v G &7
{rﬁnber S cogpr,i I‘q?élgé}Ga@h@]-Ui;—bﬂ(?Igﬁ@ Colr5r§m|mgarydou&her&g remyl p?rﬁi Optevdrghgroaps y
em . represents, a Cl- C6-a . C3-C7-cycl oa
Cas O eyl oRFIRg PP EESHBR sy S P oot sETERSHFH BRI easss 0 ary)
?r oup bﬁi lng Qpldsf[yﬂ@|,| xca?;b%téiobﬁfe?C@&@gﬁo@ky!«lﬁﬂﬁa@?mﬂgﬁeﬁv@mswlect ed
rom a hal ggen atom a_Cl-(C6-a -07:cyglo -C7- A~
cycl oal kyl SCre@50% ky| %ﬁé?'cmqaéﬁ‘?’ﬂyuor &31%?%{'?10%%—/1%:%'%%?0“’ Cr-Ce
C3- Cr cpael omldsydiigy, ni@ofdyaneedgal kyl - Cl - C3- al kyl enoxy, Cl1-C6-fl uoroal koxy,

nitro or cyano group; or R6 and R8 together forma sultamof 4 to 7
menbers, conprising the nitrogen atomand the group 5(0)2 which carry them
10 Ry rRpreserhs a halrogen admma halbjeCtatankyd ,C.E3-a%d.ceital kyl

03-Cr-cycl oal| ky1- Q1-C3-al kyl epe 1- C6-f l.uar gal ky| - 6-al kox

Ca- C7- cycl DaI%Rx ?'%Y%?é@tcﬁb%ﬁr%ﬂi@”%1%@?'@%@%‘5%0%1‘866'3%’@ 6s-Cr-

Cl1- Co- f | uogyerlak@myy, CU-CL&scleianc,-ChiBdkianoty, RAGHM(C)-CoBss ey |-8(8) - ghdlep. |1 n
t he conpounds o e ercgl f?rnula)&léi(: the sul phur atomor atons of the
het er ﬁcl@k% W&ff’q‘%&’ri U RRPY FHMPi5(0) or S(0)2): the nitrogen atom
or atons may optionally be in oxidized form (N-oxide). The conpounds of
formula (1) may_contain _one aqr [or S ri c _carbo . y

t herefore %%(?%‘%/RF ﬁe@rﬁ%eqtg}ﬁﬁ St‘%&%%mh@re uﬁ?ﬁe‘ﬂé@% gl(ﬂ)?r%'tru-ngWesqﬁye

enant i oner s o8¢, eh@gl;er eoi soners, and al so m xtures thereof, including the
racem ¢ m xtures, form part of

] . the invention. The c nds.__of r a (1)
may exist in th % Re HiPFBSRGSN D%&ﬁ‘?@i%ﬁ%&ﬁ? © '“fq%%;ﬁ?yd%? cgULe% %i tion
SﬂJ tsg%or{@ép@clﬁrlt at@fn,hh@drioglléﬁ%'tdr@,ﬂa halo?ﬁﬁsmﬁs{ﬂﬁt&éa‘lw,l?ﬁcﬁ?whﬂg@d OA’;QTE it
phar maceutical |y accep e ids, a u e 30s er S a
can be use‘éYFIOfaHW"%RQWﬁ'F@?”?'oeri&"%r'ihﬂy??{ ?’oﬂqyfjéod(yiat ﬁw@ c@ﬁg‘?}ﬁﬁ ‘of(ﬁi‘cdd? nul a
(ll) al so I@E:F@atk bk¥,0fcsld}]gby'lﬁiagRyltctpns-alkylefrds)@«{ CAIROQ@) s, oc%-c@a;m-@wo-, may
al so exist in e formof hydrates or solvates, i.e, e rm.o
Bssoct at | SReCoRH- RS Bns GawrosteiSFCHEr ExHarsEiPkS: of ealboBiviy ¢ b
35sol vent . c@ual, ydr ik SNRIRL, MRCROFS, AbBeodrardn PaArdroop, thbeheteroant bod. 6
In the context of the present inventi an the terns bqeflt.&vg/ {)ﬁavez C&)héa fr%l | ow ng
meani 99s: 2rd GAKRSBANaBHeNalY raulshitiisd bY:one PO SURRtIRIERH $RESTY HRMi Bdi ne:
Q-Cz: a ghen chign bhat,-cankpav e, ia.aybalky, zCearkotloakyts Codigiene and z
may 5have the values from1l to 7; for ex&n‘lpl e, 0&- 03 'ﬁ< |aCc rb&n] chai n that
may have f&oRrfuarealylcarbenlkars fes;Croycloalkyloxy, Co-Crcycloalkyl-Ci-Ce-alkylenoxy,

C,-Ce-fluoroalkoxy, nitro or cyano group,

35 orelse Rs and Ry, together with the carbon atom which carries them, form a Ca-Cr



an alkyl: a linear or branched, saturated aliphatic group. Exanples include
the groups nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, etc; an al kylene: a linear or 4branched, saturated divalent alkyl
group; for exanple, a ClL. 103- al kyl ene group represents a dival ent carbon
chain of 1 to 3 carbon atons which is linear or branched, nore particularly
a net hyl ene, ethylene, 1-nethylethylene or propylene; a cycloalkyl: a
sat ur at ed ayclpalkili, &Hiyygromsat ur at ed cyclic al kyl group. Exanpl es

i ncl ude the groups cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc;
15a cycloafk 1,1-diyl: a group of the type in which D represents a

cycl oal kyl groupRs aaudfﬂglmpmbklyindeamc@lnﬁybf gna)arpntlumewben trey eretavibho g

hyd t t ed~ b

hydr ogen” at oo NavERCER, SRt Lik S 0% Al UoE! Bt ahigne 2090 aLikgiY; o

fl uor oab kO)Qé allienal Ee@y—ﬂmroalbylpml ©f0) ﬂm1e£)eeeilkyM€¢@)a @y@f-ommalla/l C(®)-hGwre been
bstitut b t | t

f;dISCIaJ uV\Ecebr e*?'ﬂ%‘r‘%ﬁy‘?fag‘?y "(}3%0)38 é(;e@e?d%"gao all% y IéjP) ancﬁgﬁ%&@cl ic or

bi cyclic arSiop C@%#lﬂﬂpakﬂm(a)ﬂﬂa@?mlﬂelﬁﬂ ﬁo&n@sm-@aoalkwm -@g-alkpene-

netorocycl SO aufiiFes brFeIdn STl ReRRRIE R BeTEP SO 4 10

8 nenbers, Cam}tcatclnallhg -G rQpallyldére-S(Oiet 62-cadaip-GBE(@kt edrl-ﬁr-@%aﬂﬂyl S-Gag-, N.

o pori B ny Co BRI RO Bn ot Ry teRy BB s I e fasypldn
gfﬂoglr ger ;izrﬂ ayD)-, divhQeT{ @)% deerqgdry!-GC(a)-hyetembhil alzaﬂyygrpumutl(;@'detpmarsdazdﬂ yl,
et anyd o) SR8 e SRETPRRY gt e b oF oo FLEYRAL O KAELEE from

[ 1, 4] oxazephlogen atdmet ez O@E—ﬂ]ﬁ—allql nﬁnefb,yy@dcloatkglr Sl radycloalsylaiedi-alkgermup of 5
to 12 menb%' %}F fiquo%&g oasr (l.':t 83{5503'“(& Oﬁ%@”ﬁyc?o%']l&?begé lﬁ@l@}'\gﬁcy, S and

N. Exanp groups ’i m

pyr azo1®| Cla-lﬁlsﬁﬂnoﬂoyalkpxyomamompwno gmuhl azolyl, isoxazolyl, fur anyl
thiophenyl, oxadi azol yl, thiadiazolyl, triazonI, tetrazolyl, pyridinyl,
pyrazinyl, pyrimdinyl, pyridazinyl and triazinyl. Exanples of bicyclic
het eroaryl i ncl Rdean'dhlés gmnemti mdenqnldenﬁlysof ndelaybthenem ytiwganydtom or a

benzot hi opEg a1|8 é’alkﬁ gz I5C igfff é‘j;_ grr?éhlé?g%%shéfﬁﬁ&@"m

i sobenzof ur
pyrrol of 2, awbgm}apj dl Iﬁ.yhr,ld Rs, together with the nitrogen atom which carries them, form an

|0 3, I , ) L dioyl . qui
o e EaRGpP el WSl Py et b Bl PGBy ghadang !
pyrr ol o[ 1, ﬁeraimlperdamelgytbup, thel @mzp[NRﬁs bedgedppynaligisaypstituted by a Ci-Ce-alkyl,

2l pyrin b; I RYALARE! Bkl TR b 206IL L0, By bRl b doary,

i mi dazo[ 4, SybB)e diOslalkyi-B@az & 4ahotm@inl-8(OY C:-Bycraiof- 3((3)213]%@* di nyl,
pyrazol o ch%To%]lkE’;Pféi-613-%ik?l%he-s'?éﬂfz?}za%l%(%))?,"c%lcE’eYél%ﬁ-idEéSB-; C XYy asbgRidiss "=0";
25  Cs-Cr-cycloalkyl-C,-Cs-alkylene-C(0O)-,  Ci-Cg-fluoroalkyl-C(Q)-, hydroxy, Ci-Ce-
alkyloxy, Cs-Cr-cycloaikyloxy, Cs-Crcycloalkyl-C,-Cs-alkylenoxy, C.-Cs-fluoroalkyl,
aryloxy-C-Ce-alkylene, aryloxy, heteroaryloxy-C,-Cs-alkylene or heteroaryloxy group;

Re and R; represent, independently of one another, a hydrogen atom, a C,-Ce-

30 alkyl, C;-Cs-cycloalkyl, Cs;-Cy-cycloalkyl-C4-Cs-alkylene, aryl-C-Cg-alkylene or aryl

group, the aryl group being optionally substituted by one or more substituents selected

from a halogen atom, a C;-Cg-alkyl, Cs-C;-cycloalkyl, Cs-Cr-cycloalkyl-C4-Cs-alkylene,

Ci-Ce-fluoroalkyl,  C,-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Cr-cycloalkyl-Cy-Cs-
alkylenoxy, C,-Ce-fluoroalkoxy, nitro or cyano group,

35 or Rs and Rytogether form a lactam of 4 to 7 members comprising the nitrogen



15-"thio" signifies "=S". Anong the conpounds of general formula (1) a
first group of conpounds is conposed of the conmpounds which conformto the
general formula (la): Z H7NN Z 6ZNsA 5 20(la) A, Z5, z6, Z7, Z8, P,
W R3 and R3' being as defined in the general formula (l1). Among the
conpounds of general fornmula (lI), a second group of conpounds is conposed
of the conpounds which conformto the general formula (Ib): 25 Z7\ zl Iz
61?1R3 8 ZAfmm Zrd tedyrdd CEPmedsehdarryithelependent |y of one anot her, a carbon
atomor a group C-R2; one of Z6, Z7 or 4 corresponds to a carbon atom and
IS bonded to the nitrogen atom of the am de or thioamde of fornula (Ib);
A P, W R2, R3 Rglde;ﬁ@eenw@ Ryl rReCH+eycohitylg Ea€r-alcléakyiil £Cs(dlfylers, Among

t he conpoun f ormul a third gr f
conposed O@ryf Ffé'cé gﬁ‘ﬁf%ﬁﬁd%r Hy %@H’e&l&% a'fyggrr?ﬁi) Eg‘(‘g)"%#@?aﬂmﬁ%m@%mg Ohé oz
Z6, ﬁ? andrrbre ewsaﬁents sela&tbﬁﬁmmderrntalogembtonna @m:n dﬂleﬁ,, Ca’:\CﬁaroﬂnallkyatCafﬁvbonded
to the nitr | rou
Cre; Re, RPGAITRICsaeds. Berriudoplih e Gk CF S Tstidong.
t he conpoubgdoiyl- g:eAmraadyiehexmia:s(ﬂlu));oa&of(pLmnttdbrgaquogmﬁp corrpounds is

or Rs and Rgtogether form a sultam of 4 to 7 members, comprising the nitrogen

atom and the group S(O), which carry them;
10
Rs represents a halogen atom, a C4-Ce-alkyl, Ca3-Cr-cycloalkyl, Cs-Cr-cycloalkyl-
C,-Cs-alkylene, C{-Cg-fluoroalkyt, Ci-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Cr-cycloalkyl-
C4-Cs-alkylenoxy, C;-Cefluoroalkoxy, nitro, cyano, NR4Rs or R;RsN-C-Ca-alkylene
group.
15
in the compounds of general formula (1):
- the sulphur atorn or atoms of the heterocycle A may be in oxidized form (S(O)
or 3(0).);
- the nitrogen atom or atoms may optionally be in oxidized form (N-oxide).
20
The compounds of formula (I) may contain one or more asymmetric carbon atoms.
They may therefore exist in the form of enantiomers or diastereoisomers. These
enantiomers and diasterecisomers, and also mixtures thereof, including the racemic

mixtures, form part of the invention.

25
The compounds of formula (I) may exist in the form of bases or addition salts with

acids. Such addition salts form part of the invention.

These salts may be prepared with pharmaceutically acceptable acids, although the
30 salts of other acids that can be used, for example, for purifying or isolating compounds

of formula (I} also form part of the invention.

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

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



conposed of the conmpounds of general formula (1) for which R2 represents a
hydr ogen at om R3 and R3' are carried by a carbon atom and represent,

i ndependent|ly of one another, 20a hydrogen atom a hal ogen atom or a

Cl- C8-al kyl, hydroxyl, Cl-C6-alkyl-C(0)-0-, NR4AR8, NR8C(0)R7 or aryl group;
R4 and R5 represent, independently of one another, a hydrogen atomor a
Cl- Co6-al kyl group; 9 R6 and R7 represent, independently of one another, a

hydrogen atom or a Cl-Cé-al kyl group. Among the conpounds of gener al
formula (I ' _ i £t Tds of
onarar. {oIP PO R Bl RIS SPRARLP Rlolie o

1076, 77 and #Baloggr deena fiudringepehldeng, laprofmineres aaimstiteer, a car bon at om
bonded to the-nit e a i [ ' f , Or a
gL SO50 A y UE  eL gal nglE Thhg hy O7

group C RZ; resents a are carrie
car bon &t om aatertepvelgentrom hitegeivdenampleoC-Gaés amatbhrchaa thgidmegdavat om a

hal ogen at om - C6- al . hydroxyl, Cl-06-al kyl-C(0)-0Th 15NR4R6,
NR6C( 0) R7 or fgfr”flﬁlug%gé%?ﬂﬁ%shd Rs represent, independently of one another,

a hydr ogen- atanrelayl: @ EBaCex dirkydhedr saipratdRb aipdtiRorowpteeemptes innlddpanelent | y
of one anoth o] I = CB- I C g the
conpounds of r%l?fg'rrg%(tﬂglbrgﬁ TQO?W) QB%QEQX?@ggérBJ}éAb@ﬁ%@%%ﬁg@'&?@ conposed of
t he conpoundsanodlkyigee adinedroorrudrechéd ) satwrategitiateniakglgress fersexampbx ygen at om
Anmong {he COMRALN al..for nds is
25 corr%dc])sed St tﬁg%c%%ﬁeﬁ%"h ag%ﬂ%%rglc(a*%op rr%ﬁ@eoé‘ﬁ)r%? O@F%Paéﬁ%%%@?%sents
an i ndol yl ofinggr erobrehehest, gy rhiadionlarly gr ogthyienes kthwenbel-ovethiethyeck on
position C 2 .carbonyl of the am de or to the thiocarbonyl of the
FoRllF

t hi oam de of a (l): 10
- a cycloalkyl: a saturated or partially unsaturated cyclic alkyl group. Examples

include the groups cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc;
15 - a cycloalk-1,1-diyl: a group of the type

in which D represents a cycloalkyl group;
- a fluoroalkyl: an alkyl group one or more of whose hydrogen atoms have been
substituted by a fluorine atom;
20 - analkoxy: an -O-alkyl radical where the alkyl group is as defined above;
- a fluoroalkoxy: an alkoxy group one or more of whose hydrogen atoms have been
substituted by a fluorine atom;
- athioalkyl or alkylthic: an -S-alkyl radical where the alkyl group is as defined above;
- an aryl: a monocyclic or bicyclic aromatic group containing between 6 and 10
25 carbon atoms. Examples of aryl groups include the groups phenyl or naphthyl;
- a heterocycle: a saturated or partially unsaturated monocyclic group, of 4 to 8
members, containing from 1 to 5 heteroatoms selected from O, S and N.
Examples of heterocycles include the groups azetidinyl, pyrrolidinyl, piperidinyl,
azepinyl, morpholinyl, thiomorpholiny!, piperazinyl, homopiperazinyl, dihydrooxazolyl,
30  dihydrothiazolyl, dihydroimidazolvl, dihydropyrrolyl  or  tetrahydropyridinyl,
tetrahydro[1,2]oxazine tetrahydro[1,3]Joxazine, tetrahydro[1,4Joxazine, [1,3]oxazepine
ar [1,4]oxazepine.
- a heteroaryl: a monocyclic or bicyclic aromatic group of 5 to 12 members,



X1, X2, X3 and X4 represent, independently of one another, a group CRl

Rl, Y and n are as defined in the general fornmula (I). 5Anbng the conpounds
of general fornula (I), an eighth groupyof conpounds is conposed of the
conpounds of general forrmula (1) for which Rl is selected froma hydrogen
atom a hal ogen atom Cl-Cs-al kyl, Cl1-C6-fluoroal kyl, Cl-C6-thioal kyl and
Cl - C6-al kyl -S(0)2, 10Anong the conpounds of general fornmula (1), a ninth
group of conpauntalsing ﬁomdnbc%imﬂeroétohheseteoteﬂdmrd@ Bfangeéheral formula (1) for

which n is_1, thec o ra () up of
conpounds i%ag@ﬁgoogé%ongpyg n% eé?qr%?ﬁ' Q&Uﬁ. m[’?g FFHP or#n.irl %’%‘W‘tﬁ&% z%m)ch Y
repr esent s oaazcaylyibothihBolply esopaadlyit,futaayl, yhl@phehelnykadlmm Khiadiazpyli tizablyly
substitute e 0 re hal ogen. . r larly fluorine atons.
Anong t he g%?%i%@ﬂﬁ%”‘%’?yl goé{ﬁaezr‘rbﬂ p?%rp'rdrﬁ\&grg?ﬁ'qa% ﬁarg e%%ﬁ)ﬁh group of compounds
is cor_rp@se&xarfnplelaeafcmmmbmmxéaeroﬁryigleuadalthef graupbain@dlyl fsoindulyl, den2giPranyl,
represents_an ind rroI 2, 3-bipyr S

bonded in P B%‘T"E ?‘g‘f‘%& b%%lz%z%glr boﬁfhgx}d IgV éiB‘lyfa %{éﬁ%{\%%@ar bonyl
of the thi (‘mﬁelﬁhﬁfménjior msbanAofhiazolyl, afyri8e QBI—G}Wridy'IyI arWrr@iO{ZSBﬁbMyklgilnyIS( 0) 2-.
Anong the co ner al nds is
conposed opyﬁgfé?gﬁﬂ Ofpya'glﬁg.{gu]lpy%é W?J’I aa;()#-ﬁé’?oﬂ EQ} F|9 5t h%&ﬂ 8|u ' 9 .
| Z2 Z 6 ; Bagéinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, pyrrolo[t, 2—a]|mtdazolyl |m|dazo[1 2—

10 alpyridinyl,  imidazof1,2-alpyridazinyl,  imidazo[1,2-c]pyrimidinyl,  imidazo[1,2-
alpyrimidinyl, imidazo[1,2-a]pyrazinyl, imidazo[4,5-b]pyrazinyl, imidazo[4,5-b]pyridinyl,
imidazo[4,5-c]pyridinyl, pyrazolo[2,3-a]pyridinyl, pyrazolo[2,3-a]pyrimidinyl,
pyrazolo[2,3-a]lpyrazinyl.

- “oxo” signifies “=07;

15 - “thio” signifies “=S".

Among the compounds of general formula (I) a first group of compounds is composed

of the compounds which conform fo the general formuta (la):

20 (1a)
A, Zs, Zs, Z7, Zs, P, W, Raand Ry’ being as defined in the general formula ().

Among the compounds of general formula (I), a second group of compounds is

composed of the compounds which conform to the general formula (Ib):

25
Z
H\ 7 7/ 8 N\
N— R,
_< LT N A
W R;

(Ib)



is selected from N R3 N FR 4, Z7 and Z3 represent,

i ndependently of one another, a carbon atom bonded to the 10nitrogen atom
of the am de or thioam de of fornmula (I3, or a group CGR2, R2 represents a
hydrogen atom R3 and R3' are carried by a carbon atom and represent,

i ndependently of one another, a hydrogen atom a hal ogen atomor a

Cl- C6-al kyl , hydroxyl, Cl-C6-al kyl-C(0)-0O, NR4R5, NR6C(0)R7 or aryl group;
15Rs and R, 2RRsEitpressHlap@pdaad ity oPbndafutaeI0h REibon atdpy 8 HGSNp T-RIN or a
G - C6- al kyl %:ggp; R6_and R7 represent, |ndeE§n entl% O'IE one anoiﬂher a
hydr ogen at®8m° 6’57@3(%1"&512?/?“53?6%{ o AtupARY ErRYH ik SERgR BIAM shp

r epr esent s tanamiddair $Hioamnid@ wf foahad AbB- b] pyri di nyl group as shown bel ow,
bonded i n posi i -2 10,the carhonyl. o ] de,or to the thiocarbonyl
of the thi %‘a?ﬁ ec’1”é(&{%‘fF%I‘ao?hrdrr[:wg”l ér%(a&a%?ﬁé)%,th%é?ﬁe?é @ﬁﬁ%ﬁr epresent,

i ndependent|y of one another, a group GR; 12 Rl is selected froma
hydr ogen atgiongahd abrageimdaodgencrdi-fé i K la,thikdleroGp bf compminky s, composed

Gl- 05-t hi I d d-Ce-al kyl -S(,0)2:. A th ds of I
fornul a I((ijaj%é cpﬁ\%pyrigéﬁ?ﬁe‘é?r@ﬁ#ﬁna&a@g%wﬁggﬁ? gm%pconpoun s of genera

72507,

7
Tz 7. AR
6 25 4 23 A
R,
10 is selected from:

2y N N Z N N z7 “aN
2y Ca N, ] Z; I\ R 7 Y , 7 I\ 7 I\>\
Ehyn HEDbp s HETyy FEXY
N R, " N N R, R;‘aa

Z
77 SN 2o, N Zi N bd
AT RIS S amth
NN, TN R oM o "% i N\D2 e
Ry Ry ? i .R3 \A?RC*

N. N A N N, N
o z I N , 7N
) U - A t
£ INQfRa z Nz Ni ?)RS 0 /IN Ra
% Ry ° Ry % R,

Zs, Zs, Z7 and Zg represent, independently of one another, a carbon atom bonded to the
nitrogen atom of the amide or thicamide of formula (I}, or a group C-R;;
Rz, Rsand Ry’ are as defined in the general formula (1).

15
Among the compounds of general formula (1), a fourth group of compounds is

composed of the compounds of general formula (1) for which

Rarepresents a hydrogen atom;

Rs and Ry’ are carried by a carbon atom and represent, independently of one another,
20 a hydrogen atom, a halogen atom, or a C;-Cs-alkyl, hydroxyl, C,-Cs-alkyl-C(O)-O-,

NR4Rs, NRsC(O)R; or aryl group;

Rs and Rs represent, independently of one another, a hydrogen atom or a C;-Ces-alkyl

aroup;



5 conposed of the conpounds of general formula (1) in which sinultaneously
P and/or Wand/or Z1 and/or Z2 and/or Z3 and/or Z4 and/or Z5 and/or Z6
and/ or Z7 and/or Z3 and/or Z9 and/or A and/or R3 and/or R3'" are as defined
in the groups defined above. Am)nggt he conpounds of general formula
(1) that are subject matter of the invention, 10nmention nmay be made in
particul ar of the follow ng conpounds:

N- (2, 3-di hygr , 4- = -5- oro-1-
U5+ 11 vor obgrayay: RAROGIEenerishif ot T e S7eREBh P B Qs Al

ro-1H pyrra@efpl’ , 2': 1, 2]i m dazo[ 5, 4-b] pyrid in-6-yl)-5-

fluoro-1-(3-fluor obenzyl) 1H i ndol e- 2- car boxam de 15N- (2, 3-di hyd ro- 3- hyd
roxy-1Hpyrrolo[1',2':1,2]imdazo[5,4-b] pyrid in-6-yl)-5-

fl uoro-1- (Mqrwdh@b‘@m@gqr) whigenerel fermula &b offingraep of compounds is composed
N-(2,3-gih m dazo[ 5, 4-b] pyridin-6-yl1)-5-flu
oro-1- ?3 Wﬁ%r%b %bﬂ%ﬁ]é@ll %HUIS%Igg%t\)nﬁdgm de

(1,2,3,4 4é"ﬂ€rgﬂ‘$ylropyr| do[1',2':1,2]imdazo[5, 4-b] pyridin-7-yl)-5-fluoro-1-
(3- 20fl uorobenzyl)-1H i ndol e- 2- car bgxan ¢

(1, 2-di hydr o- 4H oxazi no[ 1, 4] [ 4' , 3z¥1,2jzmitdazo[ 5, 4- b] pyri di n-7-y1)-5-fl uoro
-1-(3- fluorobenzyl)-1Hi ndol boxEi dg&, R,’

(1, 2, 3, 4- t et rahydr o- 2- net hyl pyrazZ %J«Zﬁz 152] m’dazo[ 5, 4- b] pyri di n- 7-y1) -
5- fluoro-1-(3-fluorobenzyl)-1Hindo 2-car am de

25( 3, 4- di hydr o- 2- oxo- 1H pyrazi no[ 4' , 3" : 1, 2] im daRe[ 5, 4- b] pyri di n- 7-y1) - 5-f |
uoro-1- (3-fluorobenzyl)-1Hi ndol e- 2 car boxam de (1,2-d ihyd

ro- 3- oxo- 4-gpjedted fdofd ', 2' : 1, 2]|mdazo[5 4-b] pyridin-7-yl)-5-fluoro- 1-
(3-fluorobenzyl)-1H-i ndoI e- 2-car bo

(1, 2-di hydr§~24’oa H-py azi no!’g{_ﬁf_,,_SQ; Lnkdazo[ 5, 4-b] pyridin-7-yl)-5-fluo
ro-1(3- 30f% umr *H i nddl &2 Caly mde
I\l-(23d|hydro"$d| ,am no- 1H-pyrro 2',1,2]imdazo[5, 4-b] pyridin-6

-yl)- 5-fluoro-1-(3-fl uor obenzyl) - 1H-i ndol e- 2- car boxam de

N- (2, 3t@i hygdra- @wmen@pﬂeséhf Mdebehdenlly of ond aRdthet, dazebdn 4toh] Poridedito-the Y1) - 5-
quor01(3quorobe In Qleéc? boxa de )

35N (2. 3 APHGEPOS BT ATANR AR B e B o8P aA: FHt98R §-3 b] pyr i di n- 6- y1) - 5
-fluoro-  R3reprdsdnfslaligydedipnzydn:- 1H- i ndol e 2- car boxam de

N-[ 2, 3-di hydro- 1-(pyridi rro 1, ridin-6
_y11-5- fl Borcd 3(%31‘9?[5@86’5%3%} n E&r refeehr'%@ﬁ'ggi’%@ F\P a@.‘l B hyd
ro- 2- hyd r@xwdaog@atéwﬂcr JaHh@ms@dsroln@irﬂ or2a J::@:i&amﬂl RYRED, 4eb]:pmkylcb@0)re-6-

5y1) - 5 uo &’2 or obepzly - 1H i ndol e- 2- car boxam de

N-(2,3 9’@1&%&&1 {é)%\ﬁlobﬁ'.’{ 9?“ , 2] i m dazo[ 4, 5- b] pyrazi n-6-y1) - 5-fl uoro- 1- (
3- fluor ObRDab{ng Hpressin) lﬁd&éhaérﬁqxcﬁm@&another a hydrogen atom or a C,-Cg-alkyl

N (2, 3-di h%dro 1Hpyrrolo[1',2":1,2]imdazo[ 4, 5-b] pyridin-6-yl)-5-fluoro-1-
(3- fluoro¥€Hyl y1H i ndol e- 2- car boxani de 10N-( 2, 3-di hydro- 1H pyrrol ol 1

211,21 IQ; Qﬁt} %[7 ?e&egérﬁ,yﬁﬁéjdeﬂdgntwlgf o%eun%ﬂ{e?, &h&g’rogen atom or a C;-Cg-alkyl
group.
20

Among the compounds of general formula (1), a sixth group of compounds is composed

of the compounds of general formula (1) for which W represents an oxygen atom.

Among the compounds of general formula (1), a seventh group of compounds is
25  composed of the compounds of general formula (1) for which

P represents an indolyl or pyrrolo{2,3-b]pyridinyl group as shown below, bonded in

position C-2 to the carbonyl of the amide or fo the thiocarbonyl of the thioamide of

formula (1):



fl uor obenzyl) - 1H i ndol e- 2- car boxam de
N- (2, 3-di hydr o- 1H cycl opent a[ 4, 5] i m dazo[ 1, 2-a] pyri di n-6-y1)-5-fl uoro-1-(3-
fl uorobenzyl) - 1H i ndol e- 2- car boxam de N-(2,3-d ihyd
ro-1H cycl openta[ 4,5]i midazo[1l, 2-b] pyW dazi n-6-y1)-541 uoro-1-(3-
15f | uor obenzyl ) - 1H-i ndol e- 2- car boxam de
N- (2, 3-di hydro- 1H cycl opent a[ 4, 5] i m(dazo[ 1, 2-a] pyri m di n-6-y1)-5-fl uoro-1-(
3- fluorobenzyl)-1H i ndol e- 2- car boxanj de 3
N (2, 3-di hydro- 1H cycl opent akA,{/é] zol o[ 2, 3- a},(p;??% i -yl)-5-fluoro-1-(3
- fluorobenzyl)-1H i ndol e-2-C rb%@ or 2 mz
20N- ( 2, 3-di hydr o- 1H- Cycl opental 4 azolo[ 2,3 in-7-yl)-5-fluoro-
1- (3- fluorobenzyl)-1H I ndol e- 2Xgar ba¥ani de \!

(2, 3-di hydro- 1H-cycl opent a[ 4, 5] pyr agn) o[ 2, 3- a] pyr azi n- {1)-5-fluoro-1-(3
fl uorobenzyl) - 1H i ndol e- 2- car boxaym de Y
N- (2, 3-di hydro-1Hpyrrolo[1',2':1, 21i m dazo[ 5, 4-b] pyridin-6 yl)
4-f | uor o- 1 X3¢, ésam%& eheaseny independeddy of-ecapter adrdep C-Ry;

N- (2, 3-di hydre- .

50T 211 angey BRE B ahinedin g qeperalfomua ). ;5.

fl uorobenzyl) - 1H i ndol e- 2- car boxam de

N (2, 3-di hydro-1H pyrrol o[ 1', 2" : 1, 21i m dazQ] 5, 4-_b;1pyri di n-6-y1)-7-fluoro-1-
(3- fludro |§191¥Qmwp§_oj_@eé}eb%xfgwqj% (I}, an eighth” group of compounds is

30N- ( ﬁ i: dichmgﬁseldldﬁ-ﬂla?l)(ﬁdnqidlmha'slﬁ%énﬁr&ﬁ}drghm(g&rﬁmmgtg] pyridin-6-y1)-6-trifluo
romet hyl- 1r(3- orqQbenzy1l) - I ndal e- 2- car boxa

N- (2, 3-di h&dﬁ%-s%ﬁé{ﬁ?/?rrom giydragen glo; 4;hgloggh @?Q{U’B?fﬁ@'?'&}"n96‘-%‘&19@?{"»"@ fluoro
met hyl- 1- C3Ceithioalohend ¥ CesEikvi-Bd)k-e- 2- car boxani de

N- (2, 3-di hydro-1Hpyrrolo[1',2':1,2]imdazo[5, 4-bl pyridi n-6-yl)-4-chl oro- 1-
(3- 14 fluorobenzyl)-1Hi ndol e-2- car boxam de )

N- (2, 314i haeBg 1hepgePRALBIE’ Of29eneral fformyle 6.5 a4nbipyarowd 9f EoPpuBdL g or o- 1-
(3- fl uor obsngaskh ot thel dAYcRnds 6RJPERTNABIa (1) for which nis 1.

N- (2, 3-di hydro-1Hpyrrolo[1',2':1,2]im dazo[)5, 4-b] pyridi n-6-yl)-5-chl oro- 1-
(3- 5fluorobenzyl)-1Hindol e- 2- car boxam de

]Ic\ll- (2, 35 di h&mhbo% |Z|_tl_h’_e pr;dn:ip(dugﬁsl' of 2jenkrad érbrmmzm[ 5,a4jtéﬁitm)ygrb@ﬂ|+®f on)hk?ouﬂrcis( ¥

uor obenz - [ e- 2- car hoxam de - di rp- rrolo

D2 1] e B PR o Gl Ry 10 o YRR Y elERds Bl

fluor d@enzm@l)@ piticwiaml e-gheogh véndmisdeptionally substituted by one or more halogen

10N- (2, 3- détBBﬁg,rrﬂé%"ﬁaﬁfﬁuﬁa‘?ﬁr(ﬁ%ﬁ%@éﬁ 2] i m dazo[5, 4-b] pyri di n-6-y1)-6-nethyl-
)- I ndol'é

1- (3- fluorobenzy - Z2- car boxam de
N-(2, 3-di hydro-1Hpyrrolo[1',2':1
, 2] i m dazohderdg lﬂ‘]ePhSéﬂanL'ﬂT - #ldereralebiida kn( 8n eleventh group of compounds is
fluor obenzallnz -1H i Pglo e- 2- car boxam de )
omposed of the compounds of general formula (1) for which
20 P represents an indolyl or pyrrolo[2,3-blpyridinyl group as shown below, bonded in
position C-2 to the carbonyl of the amide or to the thiocarbony! of the thioamide of

formula (1):

3 X 3
xA A X7 N\
P= $ ' 2 or !\ l 2
XS\\ X3\ N N\1

x; N

a, Q

Xy, X2, X3 and X, represent, independently of one another, a group C-Ry;
25 Ry is selected from a hydrogen atom, a halogen atom, C;-Ce-alkyl, C;-Cs-fluoroalkyl,



N (2, 3-di hydro- 1H- pyrrol o[ 1',2':1

, 21i m dazo[ 5, 4-b] pyridi n-6-y1)-6-ethyl -1-(3-

15f | uor obenzyl) - 1H-i ndol e- 2- car boxani de, N-(2 3 di hydro-1H pyrrolo[1',2':1
, 2] i mdazo[ 5, 4-b] pyridin-6-yl)-5-i sopro1p1y

f1 uor obenzyl) - 1H-i ndol e- 2- car boxam de N-( 2, 3 d| hydro-1H pyrrolo[1l',2':1

, 21i m dazo[ 5, 4- b] pyri di n-6-y1)-6-i sopropyl - 1-( 3-

fl uor obenz Ny ~2- arb de 20N- (2, 3-di hydro-1H pyrrolo[1l ',2':1

2] mi dazo%?cﬁﬁﬁﬁ)%ﬁ%h:&ré éwértbutyl 1. (3-

fl uor obenzyl) - 1H i ndol e- 2- car boxam de N (2,3-dihydro-1Hpyrrolo[1l',2':1

, 2] 1 m dazo bl.py Y, r 1n1-( 3- .

Fl uorobenz%ﬂsﬂ %%Fﬂhg %drﬁﬁ&fg%aogf egnéetrrﬁﬁdltomﬁlg () a(%we[fth group of compounds is

N- (2, 3-di hy@mgo@cﬁy}e{mnu{oyndgof general formula (1) for which

, 2] i m dgzofre, dtoly pyri din-6-y1)- 47d|rrethyl 1-(3

25f| uor obenzyl) - 1H i ndol e- 2- car boxanz

N- (2, 3-di hydro-1Hpyrrol o[ 1', 2 ]Zleﬁ'lziaZ@[S 4-b] pyri di n-6-y1)-5-

net hyl sul phony1- 1- (3-fl uor Obe.D.QLE.I;lH- iiidol 22 cpriboxani de

N- (2, 3-di hydro-1H-pyrrol o[ 1', 2" : %] | pi&laz0[ 7,4 bf pyri di n- 6-y1) - 6- met hyl t hi

0- 1- (3- fl uorobenzyl) - 1H i ndol e- 2- cafboxa e~30N- (2, 3-di hydro-1H pyrrolo[1
,2':1,2]imdazo[5, 4-b] pyri di n-6-y1)-5-fl uoro- 1-R4 4-

pyri dyl) met hyl ] - 1H i ndol e- 2- car boxam de

N- (2, 3- di hipgaecttBHfpymrol o[ 1' , 2' : 1, 21i mi dazo[ 5, 4-b] pyridi n-6-y1)-5-trifluoro

met hyl- 1-[(4-pyridyOnet hyll 1Hp IZI’O| Q[Z 3-b] pyri di ne- 2- car boxam de

N- (2, 3- di hydEo- T ZQZ’E: {5, 4-b] pyridin-6-y1)-5-trifluoro
met hyl- 1 3 g °3-b] pyri di ne- 2- car boxani de

N (2, 3-di hydrio-MH Ro[ 1", 2' 1im §54b]pyr|d|n 610-6-trifl uorone

thyl- 1-(3-fluorobenzyl)- 1H-pyrro| o[ 2, 3- bI pyr|d| ne- 2- car boxam de N-(2 3-d

511 uor oberi2y B TEiZByRTer Bl ots oot e lidsng it b Bonued it |
N- (2, 30di hyidegenatbpwf thel amfiide or thioamide of formula (1), or a group C-Ry;
,2' 01, 2] 6-y1)-5-trifluoromethyl-
1- (3-fl uorpg;brg%?%rﬁs éT@er@rﬁéh g{d[?% 2- b] pyri di ne- 2- car boxam de Anong t he
conpounds & %e@éﬁ CEFB?‘?TQY& qeion; afam Addegiighfecindargnoentors Qnﬁeaﬂoﬁwént i on,

10ment i on gy drla geie@teni B Maéddnc Hbal oPfa- t:he:efafkw ﬂﬂwlcql‘ﬂ@e‘%l%ﬁc

N-(7,8-Di rolo 23]|mdazo45
pyri di n- Swﬁ"ﬁ%SN[?ﬁ@y% . q- Et"g-gnf“l'p’uorobenzyl )- 1Hi ndoI e- 2- car boxami de

N- ( 6- Abet dyarid, Bs ibprdsedt, tndeblepyantiplodbdé atdthar, 3] hydrogdazadm, &b per-bdi
n-3-yl)-5- .l uoro- 1- ( 3- quorobenzyI) 1H-i ndol e- 2- car boxam de N-(6-Hyd
roxy-7, 8- &7 yd ro-6Hpyrrolo[2',1':2,3] imdazo[4, 5-b]pyridin-3-yl)-5-
fluoro-1- (% Friduidr sheasey, )ndﬁplemqfﬂnw@f pre anbibgami lerogen atom or a Cy-Ce-alkyl
N-(7,8-D (gUFp-GH-pyrroI o[2',1':2,3]imdazol[ 4, 5- b]pyrldln 3-y1l)-4-fluoro-1-
(3- fluorgbenzyl)-1Hi ndol e- 2 car boxam de 20N-(7,8-Di hyd

r o- 6H pyr MYFresents anoxygen @ddazol 4, 5-b] pyridi n-3-y1)-741 uoro-1-(3- fl

uor ob20zy 1P réprkdenebobie iRdcbA dr kRIB2, 9-Hfbyridinyl group as shown below, bonded in
position C-2 to the carbonyl of the amide or to the thiocarbonyl of the thioamide of

formula (1):
P = le‘% p Xék I>

Xy, X2, X3 and X, represent, independently of one another, a group C-Rs;



N-(7,8-D hydro-6H pyrrolo[2',1':2,3]imdazo[ 4, 5-b] pyridin-3-yl)-6-fluoro-1-
(3- fluorobenzyl)-1Hi ndol e-2-car boxam de N-(7,8-D hyd

ro-6H pyrrolo[2',1:2,3]imdazo[4,5-b] pyridi n-3-yl)-6-trifl

uor oret hyl 251- ( 3-f | uor obenzyl ) - 1H-i ndol'& 2- car boxani de

N-(7,8-D hydro-6Hpyrrolo[2',1":2,3]imdazo[ 4, 5-b] pyridin-3-yl)-5-trifluoro
nmet hyl 1- (3-fl uorobenzyl) 1H i ndol e- 2-carboxam de N (7,8-D i hyd

r o- 6H—pyrro|o% |m|dazo[45bk|8yr|d|n3ylz( -chloro-1-(3- fl
uor obenzyl My Fﬁ’Pﬁl%lf"é’”Q@é‘é(d'fOSSS!a?ﬁQfﬁea BRUET 2l ¢1-Ce-alkyl, C1‘CS'ﬂU°roa‘ky'

hydr o- 6H pysQltieibakyl Bhg 2,8l iamydse®L4, 5- bl pyrid in-3-yl)-6-chloro-1-(3- fl
uorobenzyl )-1Hi ndol e-2-carboxam de N-(7,8-D hyd ro-6H pyrrolo[2',112, 3]
m dazo[ 4, 5-b] pyrid in-3-yl)-5-ch loro-1 -(3-

f | uor obenz¥mong Hhé maboipewdsc af Qenaat fbemula (1), a thirteenth group of compounds is

N-(7,8-4) hy %B?L%-Etoﬁﬁ{elr ngJo%nd%of;ée’ng@[ ﬂ}rﬁ'mﬁrécti 4 Rnh %#ﬁdltghgoﬁTnyl}:m&foﬁﬁf 16

quorobenzy
N- ( 7, 8- Di h§ed/er &Hangiar idolaop/en 21 and/oRTi anderz&d andéartsmpeiofiZn-agdAp Ye angfet hyl - 1-

(3- fluor Oﬁféﬂdlér)ﬁi ér%/bmoéﬁ&ﬁaére%%@hq& inhhd grogp%éﬂﬁgd above.
ro- 6H pyrrol of 2 |m|dazo[4 5-b] pyrid in-3-yl)-6-nethyl-1-(3-

5f 1 uorobenzyl) - 1H i ndoI e- 2-carboxam d
N- (7, 8- Di h§aBe &e pPRings of ggneral fsrnlﬁadaifﬁt@r%sw]wrmaﬁeﬁﬂéﬂxewvwﬁét hyl - 1-

(3- _fluproReRdonlhayl bk hﬁ@@'ﬂ?p&%ﬂ&@érbﬁm%m compounds:
N- (7, 8-D hydro-6H"pyrrol of 2' 3 |mdazo€f[4 5- b]pyrldln 3-yl)-6-ethyl-1-(

3- fl uor ob®tnzy1)-3 Rditvder- Zlyffa'pﬁoi%a?ﬁ]d@ldazo 5,4-b]pyridin-6-yl)-5-fluoro-1-(3-

10N- (7, 8- Dybyelep Re3] i m dazo[ 4, 5- b] pyri din-3-yl)-6-isoprop
y1l-1-(3- fluor obéﬁgﬂyﬁaﬁ érm}a gar boxam de N-(7,8-D hyd

ro 6H pyr rol o[ 2N+(3-acgtp8a?. Ficitavdod-aHBybdlpilr . R'dl, 2limidazoly, 4 Binveidinkfayy-5- 1- ( 3-

f 1 uor obenzy g N-(7,8-D hyd

ro- 6H pyrro"I]O)rT %Haﬁ(fug@bgﬁ%ﬂﬁ%&'g%‘%%&g?xam'% in-3-yl)-6-tertb utyl-1-(3-

15f | uddobenzy| ) N-{2Biditgdice3-Bydrar dikdanyirdie[1°,2':1,2]imidazo[5,4-b]pyridin-6-yl)-5-

N-(7,8-D ol o 2' ~3]. 1. m dazol 4, 5- b] pyri di n-3-y1)-4, 7-di net hy
4 (5t RS ERO P S e teo S22 R e

N- (7, 8- Di hwdr o-/842,pyiinyatoad-dile-1H-p3rrdlol 1hRta 2hidaZe Dby syrdines-35-B Fhrofo-1-

met hyl sul %gﬁ 1- 1@&% | uor obenzyO- 1H-i ndol e- 2- car boxam de

20N—(7 8- (}é?%’e pyFFEPE[2CROXAN4] i ni dazo[ 4, 5- b] pyri di n-3-y1) - 6-net hyl t
hi 0- 1- (3- o | uor@kenzystiahidto ©,221, ophidaxasi din-7-yl)-5-fluoro-1~(3-

N (7, 59 dro(6H- rrol of ZPW[Z 3] |]ﬁ{1ﬁda§%[ quytgi I[?yrly()jl nugroyl)( 6-trifluoro

met hy fq.li’SF'%)@e Leﬁ—'@i‘f?%%‘[”ﬁ?Z 3- b] pyri di ne- 2- car boxani de
N-(7, 8- D i hyd r(@:28ThyRIYS- HHld%E%n@ﬁ 49[3 , 3 i @%f!iz& l_:f?)ymlﬁyﬂ)ﬂ)d&ﬂuoro 1-(3-

in-3-yl)-5- trlfluoronet | Uor obenzyl pyrrolo b] pyri di ne- 2-
car boxan deorobenzyl)- 1H—mdoe 2 carboxamld

(3 11 uor abenzy AL AR RLE 2 el Tipie MRSl Ara iy it Ban-ah).5= 1 vor o -
N- ( 6- Hy dr dixigro7]-§3-thidigtehmaylbH-pydaleRafatboxamide, 3] i mi dazo[ 4, 5-b] pyri din-3-y1)-5
- trigfuoromet fﬂﬁ-’d]ﬁy(ﬂ?‘d Elo%) L 2AKPENR 34 jf:H'I ZT%QJazo[% s E]E)Prlo myﬂ%-f[uom-h
(3-fluorobenzyl)-1H-indole-2-carboxamide
. (1,2-dihydro-3-oxo-4H-pyrimido[1’,2":1,2]imidazo[5,4-b]pyridin-7-yl)-5-fluoro-1-
(3-fluorobenzyl)-1H-indole-2-carboxamide
. (1,2-dihydro-4-oxo-3H-pyrazinof4',3":1,2limidazo[5,4-b]pyridin-7-yl)-5-fluoro-1(3-
30  fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-3-dimethylamino-1H-pyrrolo[1',2,1,2]imidazo[5,4-b] pyridin-6-yl)-
5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-3-phenyl-1H-pyrrolo[1°,2":1,2]limidazo[5,4-b]pyridin-6-yl)-5-fluoro-
1-(3-fluorobenzy!}-1H-indole-2-carboxamide
35 e N-(2,3-dihydro-1-phenyl-1H-pyrrolof1’,2:1,2)imidazo[5,4-b]pyridin-6-yl)}-5-fluoro-



30N-(6,7,8,9-tetrahydroi m dazo[ 1,2-a :5,4-Db

]di pyridin-3-y1)-5-trifluoronethyl-1-(3- fl uorobenzyl)-1Hi ndol e-2-car boxa
m i de

(-)-N-(6-Hydroxy-7, 8-di hydro-6H pyrr ol o}%' ,1':2,3]imdazo[ 4, 5-b] pyridin-3-y
1)-6- trifluoromethyl-1-(3-fluorobenzyl)-1Hi ndol e-2-carboxam de

N- ( 6- Phenyl - 7, 8-di hydro- 6H pyrrol o[ 2',1': 2, 3]i m dazo[ 4, 5- b] pyri di n-3-y1) - 5-
17 trifl uor'le(l?oifmbsobeﬂzyd StH-indelecbenpymiddt | ndol e- 2- car boxam de

N (6, 6- Di net hy dro- 6H rroI [.4, 5-Db] yr|d|n3y1
-5 Cri 1 Bor bR S U BB bR BT BE s AR B 1 o

(-)-N-(6- DﬂnabhygfsamoﬂsbeﬁzﬁymMr@z-éﬁb@yérﬁ@éo[2 ,1':2,3]im da20[4 S5-Db] pyrid
in-3- 5yl)-5-trifl uoroneth (3-tl uorobenzyl 1H-i ndol e- 2- car boxam de

N- ( 6- ami no*7, 8- 64Wd@laycﬁpﬁdquwﬂ[rmfh:'zlhﬂi»pm% 1%1@1!@!(152@1?&37@]%%@ y1) - 5-f

| uor 014841 P/H-@Efﬂﬁaﬁ‘d]%gé )luérbbérﬁsigh ?r:%a&é‘@%%ﬁ'\%e
N- (6- Acet yl am no- H pyrrolo[2',1":2, 31i mdazo[ 4, 5-b] pyridi n-3-y

1)-5- fluoro- 1- (8% @W@éﬁmﬂmbimmawmaéa@%&rbhzym @hgl)-5-fluoro-1-(3-
10(15);SN'(GﬂWrQEé}WD-%ﬁh&’éiQ.éSHaPﬁo@(EhMérroI o[2',1':2,3]imdazo[ 4, 5 b] pyri di n-3
- y - -

trifluoronethyl Na(2(33diiﬁydn@-r1 themolpf ) 21H2}im'rdam¢[d>,[52;]Wiki]npﬁfym—ﬂiﬂuemzwar boxam de
(+)-N-(6- Fhﬁ'&rﬁ@er{éﬁ@i P%géglcgrﬁogé@[] I o[2',1':2,3]imdazo[ 4, 5-b] pyridin-3-yl

)-6- trifluorone y1) - 1H-|ndole 2- car boxam de
N (6- A noe 7, 8- N—(e]sydihydme-m-frqwbbm af:  2lirhidazy[8 Bidipydidine-A)-5-f ooy 1-(3

in-3-yl)-5; 1tr|f r, 3-fluorobenzyl) - 1H i ndol e- 2- car boxam de A
| eavi ng gr% SI?WZYFL@P"%%B'E ‘%’5’ 8s a group that can be readily cleaved

from a nol ecul engy,tdig/des-eAkdyBeparitad, ANeticrzol1yL-&pymmnd.y)B-tlbréhg3depar t ur e

of an .elec a Thi roup can thus be readily replaced by anot her
group in aﬁ‘é‘h@?{‘)‘? Ejt"ﬁ Cﬁ%‘ CRfEoMeMdSr 20 exanpl e. Leaving groups of this

kind are, §or epafmlcﬁhydhahﬂ B8pdial a@].aﬁdazaptzeapm&mw) Qfﬂ%:l% fgeh as a
met hanesul phonat e, benzenesul phonat e, " pt ol uenesul phonate, triflate,

acet atl® ¢ t@ro%eaﬂbﬂfégndﬂe ?@ﬁWﬁ@‘“@?oups and al so references for their
prepar ati on ar engh Yefhykh-1 %y@@&ﬁa[h%ﬁ&%m -SiPRhishIeLyn- 5~hu gi; oth

Edi tion, Wley I nt'er sci ence rotective group |nt t bel ow
means a grib@pohenay)-taindsie-reamaxamicey i ncor porated into a chem cal

sLreture i (1 hec L A eIBOSALILA PRELEY SR AL Rl ol ecul

during a reactio er s ep in the
synt hesi s. flLER@eptsé)SﬂdﬁnqweeZ-earbbmigeoups and al so references concerning

T Ete; s@r ggg;t ggﬁ@%é%ﬂ%ﬂ e -hgqu%oe\f\{a[%ﬁayrazbloﬁ 9ai\/lyrlr¥1\|ﬂoln 7- yﬁ 5dﬂu%gc|3 8—”’ Wi ey

fluorcbenzyl)-1H-indole-2-carboxamide
@ N-(2,3-dihydro-1H-cyclopental4,5]pyrazolo[2,3-a]pyrazin-7-y|)-5-fluoro-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-4-fluoro-1-(3-

25  fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1’,2":1,2]imidazo[5,4-b]pyridin-6-yi}-6-fluoro-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1',2":1,2]imidazo[5,4-b]pyridin-6-y!)-7-flucro~1-(3-
fluorobenzyl)-1H-indole-2-carboxamide

30 . N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yi}-6-trifiuoromethyi-
1-(3-flucrobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-5-triflucromethyl-
1-(3-fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-4-chloro-1-(3-



s'Zc21. IY-HI - Z6Z4R 3-23 A5>L R3 (111) R1 z28, --Z H Z729 I A

Le"-2-"-(-4-2 A's (1) The conpounds (I) can be obtai ned by
reaction of a conpound of general for Ia (') 5 in which B represents a
Cl- C6- al koxy, C3-C7-cycl oal kyl oxy, 7 cycl oal kyl - C1- C3- al kyl enoxy or

aryl - C1- C3- al kyl enoxy group, and Wand P are as defined in the general
formula (1), wth a conpound of general formula (I11l1) in which D
representSﬂaﬁroamzqmgﬁame@méru&xamde Z2, 73, 11, Z5, Z6, Z7, Z8, Zg, R3 and

R3' are as defined in the general fornmula qux of a
sol vent sulh as l\{—@;:’u@mgdro-fr%!eoygpm it uﬂ'@iﬁag@%fgﬁp%\d'r‘tﬁgé'?‘gcfﬁi%ﬁﬂd of general
formula (I hbr}rogg,yzyg.qu]&ggrze@rgby(aﬁﬂ% prior actl on of trimethylal um niumon
the amines of genéeral formula (I11) in which represents an NH2 group.

Starting from coh@cuditydref Hyemelohl .2k beluidazelp |4)b]E>WdW|"@ irdshiaspilddent s a
hydr oxyd 1ﬁu0£5gﬁ94w hg@égqﬁmﬁﬁﬁmeoxygen atomand P is as defined in the
formul a

gener al e carboxylic acid function may be converted
bef or ehandet o adét@ 3dihydie-16tmivolms!’ anh1.8lindazeip dralebsidingd-¥ivd-(Bct i on, for

exanpl e, m&obgnz\ﬂ)a h&gég %Qgﬁd.‘erefl ux of a solvent such as

di chl oronethane™o ¥ 6ethane he conpound of general fornula (l) can
t hen be obsai ned!~(t2;8-d|bﬁtzm-|1Hrpyn‘bto{:’bﬁbb,a}immam 5 gemyridin-6-pi)-drhethyH 13- i n whi ch

B represen S a 20Ch| Ln 0] presents an oxygen atomand P is as
def i ned in“t"?{8b9dg¥lé gif'n?ég?" 1 ggof(an\ﬂeth the conpound of general fornula

(111) 10 wai ch A-(28ldihvERe-1B3yrmdib[ 1,251, 2[bidaZol5,448pyridB-6-R3 6anathR3'-(3are as
the. pr esenterarrRRACEN AR 5ot Ey) am ne or sodi um carbonate. o T |
Alternatively tRe2gURRMds-RiroBENer AbjihRaRalb 3-H]byrtin-6+yWaidthB-1-@pr esent s a
hydroxyl fluorobenzyl}-1H-indole-2-carboxamide
° N-(2,3-dihydro-1H-pyrrolo[1’,2":1,2]imidazo[5,4-b]pyridin-6-yi)-6-ethyl-1-(3-
15  fluorobenzyi)-1H-indole-2-carboxamide
° N-(2,3-dihydro-1H-pyrrolof1°,2:1,2]imidazo[5,4-b]pyridin-6-yl)-5-isopropyl-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide
o N-(2,3-dihydro-1H-pyrrolo[1’,2":1,2]imidazo[5,4-b]pyridin-6-yl)-6-isopropyl-1-(3-
fluorobenzyl)-1H-indcle-2-carboxamide
20 o N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-5-tertbutyi-1-(3-

fluorobanzyl)-1H-indole-2-carboxamide

. N-(2,3-dihydro-1H-pyrrolo[1’,2’:1,2)imidazo[5,4-b]pyridin-6-yi)-6-tertoutyl-1-(3-
fluorobenzyl}-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1’,2":1,2]imidazo[5,4-b]pyridin-6-yi)-4,7-dimethyl-1-(3-

25  fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-5-
methylsulphonyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1°,2":1,2]imidazo[5,4-b]pyridin-6-yl)-6-methylthio-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide

30 e N-(2,3-dihydro-1H-pyrrolo[1’,2":1,2]limidazo[5,4-b]pyridin-6-yl)-5-fluoro-1-[(4-
pyridylymethyl]-1H-indole-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolo[1’,2':1,2]limidazo[5,4-b]pyridin-6-yl)-5-trifluoromethyl-
1-[(4-pyridylYmethyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide
. N-(2,3-dihydro-1H-pyrrolof1',2’:1,2]imidazo[5,4-b]pyridin-6-yl}-5-trifluoromethyl-



25 group, Wrepresents an oxygen atomand P is as defined in the general
formula (1) may be coupled with the conpounds of general forrmula (IIl) in
which A 4, 4, Z3, z4, Z5, 76, Z7, Z3, éﬁ, R3 and R3' are as defined in the
general formula (1) above and D represents an NH2 group, in the presence
of a coupling agent such as dial kyl carbodii m de,

[ (benzotriazol - 1-y0Ooxy][tris(pyrrolidino)]phosphoni um hexafl uor ophosphat e,

di et hyl 30ay, mmﬂg@wgy%ro@%errwe-gegr@bmc@gent known to the skilled
person, in the presence o such as triethylamne, in a solvent such

as, for exanple N—(Zlfgdtﬁwtﬂf@tﬁirpyfoﬂ%rﬁ dl@]m‘stﬁ@&5r41@ipf’fr®irﬁofer§p*6wﬂﬂ§mémybener al
forrrul a (11l 2 represents an oxygen
at om and P1| (g’ fﬂro\’l‘gi ﬁ%&ﬁ)ﬁ‘lﬁ%ﬁfr@ﬁ@@@Rgr@ér’!"%g?rrggilc%m?g\)/ the 5 conpound of
general fornul aN- (2).3 dikydroel Fopyrailal €' :thyRlimeae o [oahblpy idin-61vB-Seftuepodinier of

general for 1, 725, 4, 7Z7, 4, Zg, R3 and
R3' are as [ggf)ﬁﬁéﬂlll 1)#%' mgb%hbﬂéfr'dﬁorw bo>é%md%bove and D corresponds to a
| eavi ng greup asv-@ed-dihgdtoatrtperold tich 1 2imidaaodi-bipyratirefay)S-tafidaroiktlye gr oup,
by, for ex l.e, nmet h simlar to.th scrihed in J. Am Chem Soc. 2001,
123 (31), %fﬁo@?’e@)ﬁﬁgﬂgﬁoﬂs%bm@@%?%gﬁ PHPT'H8 1iterature or known to
the skilled person in the presence of a copper salt in catalytic anmount,

i ami ne. o THeAS cAreauREL derd bt et AR R I RT e, 20 °

sol ven{0 suetentisn ma@mnﬁade]rﬁIpenﬁolbeoﬂhéfcﬂlboingmpmuums of general fornmula
(I'l') and the other reactants, when the nethod of preparing themis not
descri bed, are available comercially, are described in the literature or
are prepared by nared- owdwamppm@[essesa eG4 dpyndit ey 5-fieratigBe (D.
Knittel Synthesis 19%? I\é Wllians J. Med. Chem 1993, 36 (9),
1291; JP2084a895rZYAT: W‘?‘é@s‘%ﬁﬁ?f?@ 2007010138 for exanple). 20 The

conpounds  of gemﬁ(rsaAceft&@mme&irb)ambyr(dia 2%11*2(3}[@&&0@ sPpeidit-atgd-on an aryl
or heteroaryl g e obtained by a coupling

by
reacti bh, ﬂla?raﬂ;égﬁloﬁ*}beggﬂgﬂ’éﬂ“@%’c@rcﬁ@oi&%ﬂ“ﬂ%d| umor iron, which is carried
out on the,corr ﬁﬁ(@%&@s? 8RS pgrfroIS[Qn?rZaé rnfl@éz’éfﬂ @%]pﬂ/hdil?l 30/)-61), which

are substitut ed by a hal'ogen atom such as a orine, in the pr esence,
for exanpl Byorefl-@rflugrabgnayhedidela-Arapibadidean al kyl zi nc hal i de, by the
met hods degcri bgd-idan | ,tdﬁls AmShem Soc 2002,
124( 46) , 13856;@7’%@8(&%%?&(;%%?6' ?%&&”ﬁ”%?%‘@’ilsg” 23 AS 2892() f or
exanpl e, ofluarebdrags-1kRodwie2ecartmxaghde | ed person. The corrpounds of general

or oup ). 2 Lyand R IPVER RERLRSH TR BB Al R A Lt

reacti on, m&tra&er&edibyrdblem@rbcs\faohﬁeas pal | adi um whi ch IS carrr ed out on

e o ool R SRS Sl J59% Al P o5 o ©

trimet hyl Sf[ddfbb&-bt?.lm1ﬂﬁnd(ﬂé)‘eldéﬂﬁd&afrﬁ‘deam d or heteroar yI boroni ¢ aci d, or by
any ot her nethod described in the literature or kn E(§c¥vn 3 to tfhe ski
m@r G-t

|
person. 20 TheNdéRpdivdre-StPYedid al 2/ diridazal4 -pipy WPEW"M

N-subsig t ug ?ﬂfi@&ro@eﬁghﬁw LhH&BL2- &b&@h{r%pond' ng to an aryl or heter oaryl
group may be obtain a coupling reaction cata /sed b%va metal such as

copper, whtch i&-(E&Pip Otﬁ!rfpb’FPIQ[ﬁe" 86’%]'[’%‘%?6@ -l YHEGHSo8-SHUREEEYf or mul a

|1 I 5het | halid by th
(Buc%wvglrd( *%%“QD%@%Z%Q F? AbRide 1 Shem Soe 2002, I124e1, 1>1/684)e, or
by any ot her nmeNH38- mieprirmabiapw'rofo[f b 2| 3jitrédtezpids e blpyridimGwi-4-ehlerael -6k | | ed
person. qu}eo(ﬁoooneﬁ‘zglﬂq?" [ﬁmg%r%r@xa;nod'enul a (l) or (Il') which are

C-substi t eroaryl group by a group NR4ARG6, NR6COR7 or
NR6SOZR8 namy bengbBabingttofaromyridig2’, 110, AimidazsEombipnddic-Greiscdsroot-(3gener al
formula (I re substjtuted, for exanple, by a brom ne atom
by a coupl’ “r?fjoqeg%&'% %”&%‘%‘2?@@%@ Swith an amine, an anide or a

sul phonanide i nNI(he i) mﬁﬁ@@ﬁpﬁfold& brazea].maabpsmb]f)wdrmdjr Je5-gtabroad{34m based
catal yst, by methods ich are described in the literature or known to the

skilled pdiissbenzgrhb-dalrenatoxdmidgeneral formula (1) or (I1) which are
substituted by @ 8BIMRydro-6H-pyrrolo[2',1':2,3]imidazo[4,5-blpyridin-3-yh)-1-(3-



C(0) NRAR8 may be obtained fromthe correspondi ng conpounds of general
formula (1) or (11) which are substituted by a cyano group, by nethods
described in the literature or known to,the skilled person. The conpounds
of general fornmula (1) or (I1) which ar& substituted by a group -S(0)- 20
al kyl or -S(0)2-alkyl may be obtai ned by oxidation of the correspondi ng
conpounds of general forrmula (11) or (I) which are substituted by a

t hi oal kyl Wi described in the literature or known
to the ski ?llhg %neg J?hgﬁ'gic%%%%rﬁeeof general formula (I1) or (1) which
are subst i teut ed Nofy 8Dy ANRARIC[2INREDRVd aro[ANRE O RS- 3ntlyt-methybi 4dned from
the corres { eneral formula (Il) or (1) which are
substi t ut e(@lg%bg&r}fﬁﬁ%%g&g% ggrBO),%ﬁq%r exanpl e, reduction, then acylation or
sul phonyl atei on, Na(;? axeu-tyomservmymto[are 2disrcdadofigh- rb]pytrdhe-styl)tﬁenmthyhe—(@)r known
to the kllled ounds of general formula (11) or (I)

whi ch are é‘H%@P ﬁéléf’ 189‘3'3'%’?35 a RAR6 may be obtai ned by a nethod

sim|ar toethat NAdgseDiNhed-6H piasERE 263 kG043 8lpyri@d 8,y)dB-mashyreiBods  whi ch
are descriged inthe literature or knovvn to the skilled person. The

conpounds HHOrGREAY B FHBHIEIZCAPIEBYIE | 1) in which Wrepresents a sul phur

atom nay be obt ainedpinleb- eﬁ-raymtraz Py mﬁﬂ@ézbgrs Q{t])yirchﬁ‘—?:%fﬁ -8Hpongi-ng
conpounds of general formula (1) (1 Wrepresents an oxygen
atom wi t h ﬁ“?r@%”tzaﬂt1"‘s'{}€q’ie§s°@mxéwe?son s reagent 21 The conpounds of

gener ajof ogmul ap(dr)s. Dmymlmp%ragd( ers].ﬁé%dazb@pg BRgin- 3Lﬂcber§eae§w1l -3-of one

another, a fluorine atom nma t ai ned, for exahpl e, ‘by reaction of the
correspondﬂmob@wk}dhﬁgd@fﬁ 2g@ﬁ|e?x§m'd‘eorrrul a (I) in which R3 and/or R3'

represent | ndepapdent Oy BIEIBIOH DONim BN DB BEONS chueAL on Wi L

a reactant such as' 5di tri e or by any r met hods
known to tﬂ@relk@ﬂzvlédele@oﬁ cathexagidgpounds of general forrmula (1) in which

R3 and/ or S ] Y,

C3- 7~ cyel Sal ky Bk SPvea RBRERIED wipRio2hE SRR e fouiBag ﬁ-@%— be

obt ai n#il, flmrotmerammltei-rndmteﬂe:mboxamrdef t he correspondi ng conpounds of

gener al forrrula( )o o i R3 and/qr..R3, r ntIy

10one anot her, %{'(rl’]&a'?@%%'ﬁép%w'ﬁ?;{r-ga?’&‘f’t'ftﬁ%o@ﬁ'ﬁ]%&“'fb%éé’ d‘ﬁf%'snda H&

al kyl hal Iﬂlﬂar@merﬁﬂ)-aledioléalqahﬁixamld’e the presence of a base such as aqueous
sodi um hydr oxi de or ngt assjium c bon%s,f sol u |qc1)&por bﬁé(gny ot her net hods

known to the skiilf P Pere&i-PiodE ch2HEfazal% helPkidit#a¥i% vari ous groups

or atons, et %&%@ﬁﬁr%—f@b%@ﬁiwﬁﬁﬁﬁom ga@bRariiie@ nitrogen atom may be
protected by aII of the methods that are known to the 15 skilled person

The sad® gt oupsNdf.SdRibyRIoORaPE I E dueslimdagalddepipridi-fol-GBelvifdotine
conpound Otﬁu&@db‘?r%ﬁb(‘i{-l%cﬁ% B.Goxafdtde) O (I II) by all of the methods that

are known to the s | ed person. For exa t he conpounds of general

formula (19 forN%ﬁﬁd?thRBO@otﬁmsew&dsh% %rﬁﬁt%@}t’vr\lﬁeﬂ -grybufplridenrpinethyby a
nitr ogen éhzgﬁ C}FFO&B?%XWBI%@ Hrboe il grt but yl oxycar bonyl group
ycar on

or a benz rotecte chem cal nethods known
to the sk|4 | ed fpe? §€D1hydro—6@ﬂ-merodnﬁ2moar$dimrdato@éaepatrdrri Bryrd-tifldrpmiethylshi ch R3

is a T la (1) for which R3
corr e%gndgan% an V'gﬁfpyggﬁggmr'ﬂgg%g%%%agﬂnyby chem cal net hods known
to the skidled pegr SQ]lhydro-ﬁgﬁ-pWroIdEB 160 Bfiokdad s[40H-blgeidi-alylseiiuoud-a-(84 ) in
which R3 ¢ po al kyl -C(0) - O,
C3- C7- cycl qu%ﬁ” Qf%}’ﬂb’" Oéjs’lé QP—V%/‘B 3a9912'§ﬂxa@ic§ec3 al kyl ene-C(0)-0 or
Cl- C6- f | uay oal kyks-Fylox{-7, DaiRydRo-6B-pirtAGRYL 2@;‘%@6}1@5}%&@5 3g@ner al
formula (1) for which corresponds to an

frifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

30 . N-(6,7,8,9-tetrahydroimidazol1,2-a :5,4-b1dipyridin-3-yl)-5-trifluoromethyl-1-(3-

fluorobenzyl)-1H-indole-2-carboxamide

° (-)-N-(6-Hydroxy-7,8-dihydro-6H-pyrrolo[2’,1":2,3]imidazo[4,5-b]pyridin-3-yl)-6-

trifluoromethyl-1-(3-fluorabenzyl)-1H-indole-2-carboxamide

. N-(6-Phenyl-7,8-dihydro-6 H-pyrrolo[2',1":2,3]imidazo[4,5-b] pyridin-3-y1)-5-



group may be converted, by chem cal nethods known to the skilled person, to
gi ve 30conpounds of general formula (1) in which R3 corresponds to an
NR6C(0) R7 group with R6and R7 as deflnedzln the general fornmula (1). The
conpounds of general forrmula (I) for which R3 corresponds to a hydroxyl
group carried by an asymmetric carbon of specific configuration may be
converted to conpounds of general formula (1) for which R3 corresponds to a

hydr oxyl grt%Brcﬁﬁétﬁ¥ie\%ﬁﬁl@%b@ﬂ@%ﬂm\?ﬁ@fc&%%d@f inverse configuration

by a two-step reaction sequenc is known to the skilled person.
In a first est agé\! (&mﬁlm@thlyié’x&ﬂlhgdrot@w preipl e, 16 8rlisideaei4 tooblayfidis goh) %r oup by

reaction vmt, XMl ) id or acetic acid, in the
presence of™ OF%e gq %sf,ﬁ@ %%hge?sﬂ_?lﬁdggbdl ca%oxat%ate and a phosphi ne such
as triphenyl phogpin- (wmnidtliylamln&@'l&:mhynnoasw-wr@MWéntZ Jiwichzeid, 55b]pyr|d|n -3-
tetrahydrofyran, In a,s sta syl er group nmay be

hydr ol ySe H%”P%O'BPE@&@H?%PWE%QH CE)OF g&%@é&sﬁidtgdl um hydr oxi de

sol uti on, foo gi e é‘rﬁm@qfﬁl@ih?diﬁ aaﬁps@mmﬂ Al 2f3timidaizal4(3-H] pfriin-Gdyl Sl URBo-

corresponds to a ydrox rr| eg by an asymmetric carbon of inverse
confi gur at i 'od:luptPPrEXE0 S -qu %’@‘i’é‘ @l fornula (I11) can be used as

i nt er medi ates fqp Gs);(ggtﬁ%;ng 705 d;ﬁ?a@mmgﬁrdﬁ[z’fﬁlzm}ﬂhﬁda(zbm .5-AjpyiiimBg/tde
conmpounds of general formul a the invention, in another of its

aspect s, alﬂﬁ@’op?@vﬂtlﬂ)é%betnﬁ)é) &HW%@QWPX@B €ral formula (1V) NR3' Z6R3(1V)
N (CH2)4-4, in %'ﬁ(gérléﬁdro%ﬁ alfhydrd- %bgﬁ%% 1"?§%§W5Jt)}byﬂaln@3ﬁ) -gnot her,

a car bon atom or : one of corresponds to a car bon
at om and campresnetﬂ’rhé-'ldﬁdltﬂpr@eﬂ@l r EppwEdelRS-Apyiingg &R ROANIEE an NH2 gr oup:

20R2r epresgnt s gth A ?%%Fb ?%%yd%Gﬁ%?rrag[E ﬁe?é]‘?rﬁ@é‘iom 5%@@#\@ -6y of one

anot her, a hydr en‘a a hal C7-cycl oal kyl
C3- C7- cycl orflukydmetiyl-C33dlukidbenzy)) ‘U;"im@elefﬂ-%b@mfkl% hydroxyl thiol,

G - Ce- al koxy, cl . l-kyl2enoxy,
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C3- C7- ¢§cl @r&‘lubpdme(ﬂiylﬁas fRiBrobk kyll)etté- inGp@)2-0arb@iandge f | uor oal kyl - C(0) - 0-, oxo,
thiol, NRARG6, NR6C(0)R7, heteroaryl or aryl group, the heteroaryl and aryl

groups being optionally substituted by one or nore substituents sel ected
from a hal ggeaviag @roup:r inath€1exbbelkykansC3-gb7ure fhett cai lbg|readiig-cleaved from a

%C%gl g?l:lkﬁ%q[WIle%% &gg\@%%‘ 7 gg e&élﬁ%d?o% X*tlp kl%d%ar@#&%xé'n ele? r%no %15 | Koxy,
nitro or cyarQronmo thaoe rekdlg rﬁsawdcbyl?a‘lothar@gwmera WDLSHUMTEF cgalidiofPrat om
whi ch 58 rri ee?m;glger!pea\];u?gr; ng}rc?up%?’ofc ?hIS ?(%1%' Qr%l l?orle;arf*bl?é,l hglfJ&é’ﬁ% or an activated

hydroxyl group such as a methanesulphonate, benzenesulphonate, p-
to[ﬂenesulphonate, triflate, acetate, etc. Examples of leaving groups and also
references for their preparation are given in “Advances in Organic Chemistry”,
J. March, 5th Edition, Wiley Interscience, 2001.

25 A protective group in the text below means 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 may readily be removed at a later step in the
synthesis. Examples of protective groups and also references concerning their

properties are given in T.W. Greene, P.G.M. Wutz, 3rd Edition, Wiley Interscience
30 1999

In accordance with the invention, the compounds of general formula (I) can be

prepared by the process illustrated by the general Scheme 1 below:



R4 and R5 represent, independently of one another, a hydrogen atomor a

C -C6-al kyl, 23 Ca-Cr7-cycloal kyl, Ca-C7-cycl oal kyl - Cl1- C3-al kyl ene,

aryl - C1- 05- al kyl ene or aryl group, or R4 and R5, together with the nitrogen
atom which carries them forman azetidine, pyrrolidine, piperidine,

azepi ne, norpholine, thionorpholine, piperazine or honopi perazi ne group,
the group NRARS being optionally substituted by a G -C6-al kyl, 5

Ca- C7-cycl oal kyl, C3-Cr7-cycl oal kyl - CscHenaal Kyl ene, aryl - C1- C6- al kyl ene,
aryl, heteroaryl, aryl- S(O)?Z,(g Cl- C6- al kyl - S(0)2-, Ci1-C6-fluoroal kyl-S(0) 2,
C3- C? cycloalkyl S(0)2- széycloalkyl G -C3- alkylene S(0)2-

aryl -C(0) - Al kﬁ%- | 03 *pl oal kyl - C(0) -
C3-Cr- cycl I- - C3-al -“-q&) @1- C6- quoroaHZ O% ) Z ydroxy, G
-C6- al kylo an C7- cycl oal Ryl o C7- C)( oa ky 6\Ca K4 Y,

Cl1- C6- f | uor oaI kyl W 10ar yl oxy- qm)C6 al kyI enB! ;! Z A
het er oar yl oxy- CML}CG al kyl aryl oxy 0 oup WR6 and R7TepResent,
i ndependently of one another, a hydrogen atom a Cl-C6-gl kyl,

Ca- C7-cycl oal kyl , C3-C7-cycl oal kyl -d - C3-al kyl ene, aryl-Cl- CG- al kyl ene or
aryl group, the aryl group bei ng optionally substituted by one or nore

&3 - cycl oo o eey T P A RGER Regln & oo geplr fometitipel 51

koxy, C7trt:y«tllcbaB kiepmegniesa G cheblsaty, @&Cﬂwct@amy@xy k?b@m@xcg}oalkyl -Cs-Cs-
Cl-C6-fl uo A It 0 u pand R7 a

| act am of éﬂ!&?g#@@ e dsq?:?’o r?@%&%‘ﬁegﬂ?wgﬁgn at oanquaetrﬁgwhgﬁérgfgﬁ%@ C(0)
whi ch car r fprmtdiant), wgh Anmmgaouhé of gaprraifasmdgd (e ewhich fbrerresents ¥ anidee gr oup
of conpoun QTROS d »of o} S canf.Qr I
formul a (Igfr%ub%nﬁ R %6206%2?5 Zf? fP(ZUf‘ﬂ,, ﬁwgh&rp{ &B&d@ﬁhﬁdﬂhﬁ%%ﬁ@%ﬁa&em

i ndependenfql‘fVUf@fU)@f?@V%n@tdhéihe raﬂmftﬁowlmnbﬁwha%togmapﬂ@ Fpmingen gRidef 76,
Z7 an C S o] o} n I esents
SRl B Rl D R e e S
represent, trrrrmt@/ﬁﬁéwm@wm gn amée%mfcﬁeweral fOémHk?ldHBg’éWhlﬁlﬁ@rﬁ%’fesﬁnéa'@éﬁal kyl ,
hydr oxyl , -aI kyl -C(0)-0-, NR4R5 or aryl group; 30R4 and R5, represent,
independen Iy of one anot her, a hydrogen atomor a Cl-C6-al kyl group. 24
The conpounds of formula (IV) may contain one or nore asymetric carbon

atoms. They, A" &hPRnEX 0P lyehtral tﬂf:"mfu%{ Moh wHaNH e a hydroxyl

di ast er eosi oners. These enanti dners and astereol soners and al so their
m xt url®s, graep.Udireryeseids packyded atvRtalr &sis af defingshinthe genasl f@ﬁv%fl) Gﬁ*ﬁ 5The

Corrpounds égrbé)@[]crrggg fludddn A ir‘érlivehgd tb@faorét‘%rnm@fackiai‘?‘a%ge %ﬁc@gg'atn'émj salts

with acids ition sa ormpart of the invention. Scheme 2

i |1 ustrat edlarise hyriepaetini ton ea@'nplneofdbrﬁmd@h@@d%fung@mr@fw of e ArASEN 39 ) |
i.e. the C@éﬂ?&%ﬂ@% % &ﬁ}t@{o’a\&aﬁ%&%@ ol ;ébgh@orgfgér@?altfbﬁnaé ‘PNEarPtHe?l onded

to the group epresents a c om and and 4 represent
a CH gr Oupobtalned by reactzon of compounds of general formula (Il) in which B represents a

20  chlorine atorm, W represents an oxygen atom and P is as defined in the general formula
(1) with the compound of general formula (lll) in which A, Z1, Zz, Zs, 24, Zs, Zg, Z7, Zs, Zg,
Rs; and R3’ are as defined in the general formula (1) above and D’ represents an NH,
group, in the presence of a base such as triethylamine or sodium carbonate.
Alternatively the compounds of general formula (Il) in which B represents a hydroxyl

25  group, W represents an oxygen atom and P is as defined in the general formula (I} may
be coupled with the compounds of general formula (IH) in which A, Zy, Z,, Zs, Z4, Zs, Zs,
Z7, Zs, Zs, Rz and Ry’ are as defined in the general formula (1) above and D' represents
an NH, group, in the presence of a coupling agent such as dialkylcarbodiimide,
[(benzotriazol-1-yhoxy][tris(pyrrolidino)]phosphonium  hexafiuorophosphate,  diethyl

30 cyanophosphonate or any other coupling agent known to the skilled person, in the

presence of a base such as friethylamine, in a solvent such as, for example,



The conpounds of general fornula (VIII) may be obtai ned, for exanple, by
the action of an amno ester of general formula (V), in which the al kyl
chain is optionally substituted by R3 /or R3'" as defined in the general
formula (1V) and R represents a Cl-C6-al kyl, phenyl or benzyl group, with a
reactant of general formula (Vb) in which R 15represents a hal ogen atom
for exanple a bromne atom or a nitro group, to give a substituted product
of general dioetmfameMide. When the group R represents a nitro group, the
reduction of the nitro groups of the conmpound of general formula (VI) to
am no groups, in the presence for exanple of a catalyst such as pall adi um
on carbon, Statieg framiopdipogeds aftgensphiermaylai(in nswsmamsneprments%a NH.SpbMeny such

as ethanol, y netho s _of uctio e kno t he skjlled
person, al I%R%Sé;rg%%g’sopgeph%og'r 8%? B1%%g Q?f@ﬁﬁl N rr@ﬁ”?r? \/}PFTUIF’n('Mm%h D
r epr esedt s campauichof gereug. folhea (i) h’mygh&e)ubtalﬂ'ed rb@meeamtwntratmaddnmnato@m for
exanpl e a ) at t.he r cti f the nptr raup t ound of
gener al r% %Pﬁ\rﬂ‘)‘@%")a%%%gogpg?@ 3’n%‘y926’ek€c ng'%%o Hggir
chemi sel ectﬂeﬁr&dc'mntﬂiatgememl sorotulaagl) above ew@nrplcerreispmntih&ory %saﬁgegr@ip ag on
powder and ¢ agueous, sol.ution suc i um chl| ori de
sol uti on, dgﬁesic%g)k'eo "%ﬁ ok PIRGHE f%f‘b% 8'ﬂaiec@§’5pw{'] HEBMBGa M oYener al
fornul a (vsln)narmouwmodesam@prremm Shemlsalc0ges , atasng31), 77D7€oﬁmmth§fhdd@f

a tri ca/ i.c 30conpound

f
o "gentd at RSt I 1 v LA ol Yt P RGP BRan i bisaEIcH ¥ EBPPeT an
ZCiZ(C:)IZ de (F:QS Sgs sl t\n}rcam\l;dh wmmmn mtneqnel&dr&eloﬂalcaﬁafy@t lah‘%ogl;:mllﬂ al@rar@ oafnﬁdzv?hp?égdﬁﬁt e
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the group Z@ve:rrtsucti'eagdiomem, respectively, 5represents a carbon atom may
be obtai ned by anal ogy to the nmethod described in Schene 2. O
alternatively, certain conpounds of general formula (1V) may al so be

obt ai riéd, noBchexmnpihe, cdmypqueds:bf gaeneodl formula (I!) and the other reactants when the

Tooa”" " Tor st pheriutls AR HEREIER, bR S B A o o SRR of o
reactant sindhe diteratoret orcararngeared by (amelegy'swnb reo@ksed ekeribéd @stae diondivid ons
of the corboitroBhsRai o Pps ToMIRYS helthePealRa shdSy A e "
am ne of QMQMSWGHM;IWQZD&@WTF@; W@éO@TmﬁemmrEMmplﬂprrpl e of a catal yst
such ag pal I adi um on carbon, under a hydrogen
The compounds of general formula (Il) or (I) which are C-substituted on an aryl or
heteroaryl group by an alkyl group may be obtained by a coupling reaction, catalysed
by a metal such as palladium or iron, which is carried out on the correspondings
compounds of general formulae (i} or (I), which are substituted by a halogen atomn,
25 such as a chiorine, in the presence, for example, of an alkylmagnesium halide or an
alkylzinc halide, by 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 methods known to the skilled person.
The compounds of general formula (Il) or (1) which are C-substituted on an aryl or
30  heteroaryl group by a cyano, aryl or heteroaryl group may be obtained by a coupling
reaction, catalysed by a metal such as palladium, which is caried out on the
corresponding compounds of general formula (ll) or (I) which are substituted, for
example, by a bromine atom, in the presence of trimethylsilyl cyanide, arylboronic acid
or heteroarylboronic acid, or by any other method described in the literature or known
35  to the skilled person.



15at nosphere, in suspension in a solvent such as ethanol, or by any methods
of reduction that are known to the skilled person. Schene 3 In Schenmes 2
and 3, the conmpounds of general formula (V) and (Vb) and the other
reactants, when their preparation neth%@ is not described, are avail able
commercially, described in the literature or prepared by analogy with
processes described in the Iiterature 26 Table 1 below illustrates the

chemical structures and.t Y Fopefy ilPvhth PORENSXASMURS B
i nt er medi at ec%oﬁypoourqggl f fﬁfrﬁ?%\;)m acc{)rclil n toﬁt he i nvention. ilan this
t abl e: subsiitdemé R, scaume/snmimg ©ob N A orzha*%rparég@rrwg Ay HRFAFHEEY RV 3 ee

base form B,V\@;aggaréactﬁ q sﬁglg&g{ ﬁfgp‘hétafismlﬂ%ek Nyik¥dli0edtied iodeoh @ign and

the ratio arehn base) ratio Table_ 1 No.
Structure Saﬂreddmadmglamlaes ef Qengral 1c)rmula (I0per (1), In the presence of an aryl or

5  heteroaryl halide, by the Buchwald method (S.L. Buchwald et al. J Am Chem Soc
2002, 124, 11684), or by any other method described in the literature or known to the
skilled person.

The compounds of general formula (I} or (Il) which are C-substituted on an aryl or
heteroaryl group by a group NRsRs, NR¢COR7 or NR;SO:Rs may be obtained from the

10  corresponding compounds of general formula (1) or (il} which are substituted, for
example, by a bromine atom, by a coupling reaction respectively with an amine, an
amide or a sulphonamide in the presence of a base, a phosphine and a palladium-
based catalyst, by methods which are described in the literature or known to the skilled
person.

15  The compounds of general formula (I) or (ll) which are substituted by a group
C(O)NR4Rs may be obtained from the corresponding compounds of general formula (1)
or (I1) which are substituted by a cyano group, by methods described in the literature or
known to the skilled person.

The compounds of general formula (1) or (I!) which are substituted by a group -S(0)-

20  alkyl or -S(O)-alkyl may be obtained by oxidation of the corresponding compounds of
general formula (I1) or (1) which are substituted by a thioalkyl group, by methods which
are described in the literature or known to the skilled person.

The compounds of general formula (i) or (I} which are substituted by a group NR4Rs,
NRsCOR, or NRsSO,R; may be obtained from the corresponding compounds of

25  general formula () or (I) which are substituted by a nitro group, by, for example,
reduction, then acylation or sulphonylation, by methods which are described in the
literature or known to the skilled person.

The compounds of general formula (1l) or () which are substituted by a group
SO,NR,Rs may be obtained by a method similar to that described in Pharmazie 1990,

30 45, 346, or by methods which are described in the literature or known to the skilled
person.

The compounds of general formula (1) or (If) in which W represents a sulphur atom may
be obtained, for example, by reaction of the corresponding compounds of general
formula (1) or (Il) in which W represents an oxygen atom with a reactant such as

35  Lawesson’s reagent.
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The compounds of general formula (1) in which R;and/or Ry’ represent, independently
of one another, a fluorine atom may be obtained, for example, by reaction of the
corresponding compounds of general formula (1) in which R; and/or Rs' represent,
independenily of one another, a hydroxyl group, by reaction with a reactant such as
diethylaminosulphur trifluoride or by any other methods known to the skilled person.
The compounds of general formula (I} in which R; and/or R’ represent, independently
of one another, a C;-Cg-alkoxy, Ca-Cr-cycloalkyloxy or Cs-Cr-cycloalkyl-Ci-Cs-
alkylenoxy group may be obtained, for example, by reaction of the corresponding
compounds of general formula () in which R; and/or Ry’ represent, independently of
one ancther, a hydroxyl group by reaction with a reactant such as an alkyl halide or an
alkyl sulphate in the presence of a base such as aqueous sodium hydroxide or
potassium carbonate solution or by any other methods known to the skilled person.

At each step in the synthesis various groups or atoms, for example an alcohol or amine
group or a nitrogen atom, may be protected by all of the methods that are known to the
skilled person. The said groups or atoms may subsequently be deprotected to give the
compound of general formula (1}, (11} or (lil) by all of the methods that are known to the
skilled person.

For example, the compounds of general formula (I} for which Rs; corresponds to a
protective group carried by a nitrogen atom, such as an ethoxycarbonyl or
tertbutyloxycarbonyl group or a benzyloxycarbony! group, may be deprotected, by
chemical methods known to the skilled person, to give compounds of general formula
{1} in which R; is a hydrogen atom.

The compounds of general formula (1) for which R corresponds to a hydroxyl group
may be converted, by chemical methods known to the skilled person, to give
compounds of general formula (l) in which Ry corresponds to an aryl-C(O)-O-, C4-Ce-
alkyl-C(0)-0-, Cs-Cr-cycloalkyl-C(O)-0-, C;-Cr-cycloalkyl-C;-Cz-alkylene-C(O)-O or
C1-Ce-fluoroalkyl-C{O)-O- group.

Similarly, the compounds of general formula (I) for which Rz corresponds to an NH,
group may be converted, by chemical methods known to the skilled person, to give
compounds of general formula (I} in which R, corresponds to an NRsC(O)R7 group with
Rsand R; as defined in the general formula (1).

The compounds of general formula (i) for which Rs corresponds to a hydroxyl group
carried by an asymmetric carbon of specific configuration may be converted to
compounds of general formula (I) for which R corresponds to a hydroxyl group carried
by an asymmetric carbon of inverse configuration by a two-step reaction sequence
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which is known to the skilled person. In a first stage, the hydroxyl group may be
converted to an ester group by reaction with a carboxylic acid such as benzoic acid or
acetic acid, in the presence of a reactant such as ethyl azodicarboxylate and a
phosphine such as friphenylphosphine, all in solution in a solvent such as
tetrahydrofuran. In a second stage, the resultant ester group may be hydrolysed, in the
presence for example of aqueous sodium hydroxide solution, to give the compounds of
general formula (l) for which R; corresponds to a hydroxyl group carried by an

asymmeitric carbon of inverse configuration.

The compounds of general formula () can be used as intermediates for synthesis of

compounds of formula (f).

Among the compounds of general formula (iHl}, the invention, in another of its aspects,

also provides the compounds of general formula (1V)

Zr// Za\ N R3'

A\
Ze'\N/ N Rs

e

(CHy)1

D———

(V)

in which

Zs, Z7 and Zg represent, independently of one ancother, a carbon atom or a group C-Ry;
one of Zs, Z; and Zg corresponds to a carbon atom and carries the group D;

D represents a halogen atom or an NH, group;

R, represents a hydrogen atom;

R; and R3' represent, independentty of one another, a hydrogen atom, a halogen atom,
a Cy-Cgalkyl, Cs-Crcycloalkyl, Cs-Cr-cycloalkyl-Ci-Cs-alkylene, C4-Cs-fluoroalkyl,
hydroxyl, thiol, C4-Ce-alkoxy, Ca-Cs-cycloalkyloxy, Cs-Cr-cycloalkyl-C4-Cs-alkylenoxy,
aryl-C(0)-0-, C4-Cg-alkyl-C{O)-O-, Cs-Cr-cycloalkyl-C(O)-0-, Cs-Cr-cycloalkyl-C-Cs-
alkylene-C(0)-0O, C4-Ce-fluoroalkyl-C(O)-O-, oxo, thiol, NR4Rs, NRsC(O)R;, heteroaryt
or aryl group, the heteroaryl and aryl groups being optionally substituted by one or
more substituents selected from a halogen atom or a Cy-Cgs-alkyl, C5-Cr-cycloalkyl, Cs-
Cr-cycloalkyl-C4-Cs-alkylene, Cy-Ce-fluoroalkyl, C-Cs-alkoxy, Cs-Cr-cycloatkyloxy, Cs-
Cs-cycloalkyl-C4-Cy-alkylenoxy, Cq-Cs-fluoroalkoxy, nitro or cyano group;

or else Ry and Ry, together with the carbon atom which carries them, form a Cs-C;-
cycloalk-1,1-diyl group;

R4 and Rs represent, independently of one another, a hydrogen atom or a C;-Cg-alkyl,



Structure Salt/base IV-g N Cl-13 CH3 I V-h /[ N-CH CH3 The
exanpl es which foll ow descri be the preparation of certain internedi ate
conmpounds of fornula (1V) in accordancezg/vith the invention. The nunbers of
t he conpounds exenplified refer to those of Table 1. The el enent al

m croanal yses, the LC-M5 (liquid 5 chromat ography coupl ed to nass
spectronetry) analyses and the IR or NVR spectra confirmthe structures of

t he comd)o]lcjmz;a;e:kyﬂahmdCls-ﬁa@y@@alﬂuqnual?ud:%-au@(retné%c ar;fcyngr@ls@m/l{e})ﬁé of @ @ﬁbdfﬁbﬁ |
pr epare romco I Ci chir reactants aof fornu and the optica
P oratt on ofotHe Byeoeirr B AHOORac BB AL oD BT EmnorSioiBound
| V- a) pyrrolidine, piperidine, azepine, morphoiine, thiomorpholine, piperazine or

7, 8- Di hydr

AN SAT T AR B ek A e T ST
suspensh on CefC 2ydokikyl, T4Crrpdigaiinfi-C2-0sRlgTene3aft-Oi-Th-bikgipys, sHyin@etdfodhioxane
hydlr ochl or P SR G ARAT @ L e b3 o r BB P R nEr Orne
reaction ntydisuligl-Cs-Cslailkyle®d-S10),8 eyt (0)3 dai-akyl-C(O)-, Co-Cr-cycloalkyl-C(O)-,
Cs-Cr-cycloalkyl-Ci-Cs-alkylene-C(O)-,  Ci-Ce-fluoroalkyl-C(O)-, hydroxy, C;-Ce-
alkyloxy, Cs-Cr-cycloalkyloxy, Cs-C;-cycloalkyl-Cs-Cg-alkylenoxy, Ci-Ce-fluoroalkyl,
10 aryloxy-C,-Ce-alkylene, aryloxy, heteroaryloxy-C-Cs-alkylene or heteroaryloxy group;
Rs and Ry represent, independently of one another, a hydrogen atom, a C;-Cg-alkyl,
Cs-Cr-cycloalkyl, Cs-Co-cycloalkyl-C4-Cs-alkylene, aryl-Cq-Ce-alkylene or aryl group, the
aryl group being optionally substituted by one or more substituents selected from a
halogen atom, a C;-Csalkyl, Cs-C;-cycloalkyl, Cs-Cs-cycloalkyl-C;-Cs-alkylene,
15  Cy-Cg-fluoroalkyl, C;-Cs-alkoxy, Cs-Cr-cycloalkyloxy, Csz-Cr-cycloalkyl-C4~Cs-
alkylenoxy, C;-Cg-fluoroalkoxy, nitro or cyano group;
or Re and Rytogether form a lactam of 4 to 7 members comprising the nitrogen atom i

and the group C(O) which carry them.

20  Among the compounds of general formula (IV), one group of compounds is composed

of the compounds which conform to the general formula {IV'):

Z7 ZBIN\ i
D v'
ap N>\§,R3 V')

(CH,), 5

in which

Zs, Z7 and Zg represent, independently of one anocther, a carbon atom or a group C-Ry;
25 one of Zs, Z7 and Zg corresponds to a carbon atom and carries the group D;

D represents a halogen atom or an NH» group;

Rarepresents a hydrogen atom;

Rs; and Rj’ represent, independently of one another, a hydrogen atom or a C,-Cg-alkyl,

hydroxyl, C4-Ce-alkyl-C(O)}-0O-, NR4Rs or aryl group;
30 R, and R, represent, independently of one another, a hydrogen atom or a C,-Cg-alkyl

group.



10After return to anmbient tenperature, the mxture is poured onto 100 g of
ice and is stirred vigorously until the ice is conpletely nelted. The

yell ow precipitate fornmed is recovered f| ltration, rinsed a nunber of
times with water and then dried in an en under reduced pressure. This
gives 4.65 g of product in the formof a yellow powder. 1F1 NWR (DIVBO D6) ,
8 PPnl: 8.3 (s, 1H); 9.25 (s, 1H); 8.95 (s, 1H); 3.7 (g, 2H; 2.3 (t,
152H); 1. 8FheWdmipoundd bt folmdia((84) n%ﬂ)eon%lﬁtcﬁh{etor%rWasymmetrtc carbon atoms.

4- (3, 5-di am nopyri di n- 2- I)am nobut anoafe A suspens;ﬂoﬁn of 4. 2. 87

mol ) of tJP?YHn%whez{efese s5x81 il oI 81 D2t S %ﬁﬁ?ra%%‘f‘ & ned in

the precediefgni®h®Ps Maddids@redisode?s pabl A6 UAZiIOMiRAGART hdludiny Gy Iﬁéce(ﬁflc
ethanol is stirred vigorously at anbient tenperature for 3 hours under 5

at m of hydfgeres: P @artohing BYeRioR-he mixture is filtered on celite, rinsing

with ethanghe chbipolihdd 5%%@@ (ﬁgbﬁmaﬂﬁt.hxh@mﬁ%ﬂw@be@r uasiesn catuars
pressure to gl ve tert-buty di am noﬁé’“ di n-2-yl ) am nobut anoat e,

whi ch wi | | 8pEs.y34sg additipp SP';%S ﬁOH“Pﬁ'éOf‘BPFW step. 251H NVR (DVSO D6), S
(pprr) 69(s 1H) 62(s 1H) 47(m1H) 45(m2H) 335(m2H)
.2 (m 2H),; 2.3 (m (rHI ?52 8 @

ro 6H pyrr§|°6€fr29 21"ustr§te§]thq ﬁ»ﬁea%remmofé %POfﬁWi il %f%{r#?rﬁé‘% df ob%t%?. de

(2 1) 30A sehpbiril &fgedetl G‘cﬂrﬂnu%GLWW whierh tﬁeﬁ%ﬂou bW 14 bonded to the group Z,
4- (3, 5-di am nopyri di n-2-yl)am no tal ne n the precedi ng step,

ut anoat
in 100! Wcar{rema%%ﬁwamoe a&w*@nﬂszsﬁaaﬁeaepé%%n&?mgw 12 hours.

After thisThé @BmbbEnhd3 @ﬂgéhéral forgi0el (Q’ﬂl)hﬁ’aﬁﬂ?@b@t@heﬁ efspexahple eoyatng dchem
concentr at ed under reduced %ressure e which resuhts is

taken up i A' 80 AMINGr eABECh aﬁraéﬁ%rm%RVbdﬁcwﬁﬁ/éﬁes'"&fxoré'ﬁmr Eqgeiapally

pressure. dJiHshit@REHARL @Ad/LERY Q@Qﬂfﬁé’d inPeldehea! fomfela (IW)tant FRardpesudarts a s
obt ai ned which is taken u

of b0|I|n dii t her.
suspensi onCir&eriivt @P%W'ﬁhg?'ézyh@f’”%ﬁﬂﬂﬁ‘? [8§'qn, o0 aj?% %y &P?Wr%@ﬁ%
hydr octd or féé@esfeﬂfsr@ halo gen atom, for exd;hbl@l\é?b(oﬁhﬁ)aﬁﬁ) ora ppegréip?%o give aﬂ.H)

ZH)7 (SExarrE%‘ébSBt% t 8%8?ggp%§%formu]a(\fi) 2H); 53.3 (t, 2H); 2.8 (quint,

3- Ami no- 7, mhhryfél %L@FprébFé%bﬁis?a mlrb g?o@;iltme dediefich bf tlemitrd @rd’&rpé-cylhéicet ate
10B. 13-Nitro- dro

acetate A ﬁ:ﬁrwqﬂng cgf rﬂeb‘z\i ?olfmgé%lgh tj) egrfuno grozdpgllnn‘"lgapzreo ﬁbe for]epgmppe onf

2- (pyrrol i gitaydt-kh =8 p‘éﬂ@ﬂlurkhtdnqiéwfdndUh&r(ﬂ@rog%n%tmﬂmhe@]mu%ﬁ&on I 6)
1004 -_1011) and 0.584

anhyaraic #EoRERSUEN 48 cPaNPhr POLTR AR PCrecis by heie Ko Re Py

0.584 g (4petsorrRiipwebcadstao &l Srodiete opgensadifieen@a dvine which'D rapgesiints &f | ux is
mai ntai ned for 15 eighteen hours. After this tine the mxture is poured

onto 100 PBFCi%¥Pand then extracted with three times 50 nl of ethyl

acetate. T\Wﬁe@rtﬂél'yrﬁupplﬂaﬁ‘r@ﬁregélﬁs CORRbed aaml foh@xam@hedammmh toinc ehe20
of saturated sodium h

% en carbonat e sa Etlon On"B@Né m _of water
and then JREECHHNH B9 H'io PUR 8t theA08poLBd iof AResTRIdPITRIde EHF'ES‘H‘O $RER dr i ed
over odi Ukyp BERAAR cﬁﬂ@n@@rﬂﬁ@r@td?@h@ééléﬁﬂd@borﬁcﬁliﬂh@%dc@é@%ﬂéﬁmpl&%THﬂf
product obtained is purified by chromatogr hy n.a silica colum,. eluting

with a mi RIEFRNCES OlelrdyIPONEEE 408 AhdcKiha ¢ o0y B 85 A9 FPBWAL i
recrystal | dn@diefl JoRifion, BF ¥ Whe ofer GhatBedy él@WlngeétL‘t%lés adthd propli@ARRherallhi s
gives 0.29 g of the expected compound.
formula (VII) in which D represents a halogen atom.
The compound of general formula (VII), finally, may be converted to a tricyclic
30 compound of general formula (VI) by cyclization, for example under reflux of an acidic

solution such as an aqueous sclution of hydrochloric acid.

Scheme 2



1H NVR (DVMBO D6), 6 (ppm: 9.28 (s, 1H); 8.91 (s, 1H); 6.27 (m 1H); 4.42
(m 1H); 4.3 25(m 1H); 3.18 (m 1H); 2.65 (m 1H); 2.11 (s, 3H). B.23-Am
ino-7,8-d i hyd ro-6Hpyrrolo[2', 11:2, i mdazo[ 4, 5-b] pyridin-6-yl
acet at e Asuspensi onof0.25 g(0.95 mmuol) -nitro-7,8-di hydro-6H
pyrrolo[2',11:2,3]imdazo[4,5-b]pyridin-6-yl1 acetate, obtained in the
precedi ng step, and 300.21 g of 10% pall adium on carbon in 60 mM of ethanol
is stirred at 20C for 3 how devo,fi ve at nospheres of hydrogen. After
this time the mxture |s filmn a bed of celite and then concentrated
under reduced pressure Thi s 0. g of kbe expected product, which
will be used as it les{) éhe r emai_nder of] the sy ?fesis. 1H NMR (DVBO 06) ,
1
—7

5 (ppm: 7.85 (s, 1 (s, td); 6.1 rlTL 5-05 (s, 2H); 4.2 35(m
1H): 4.1 (m 1H: 3.%Fm 11-1); 2.55 (m 1r+)\f 11 (s, 3H). 30 Exanple
C (conpound | V-c) V) (V1) Ry

(-)-3-Am no-7, 8-di hydr o- 6H—pyrro| 0[2 1%, 3] i m dazo[ 4, 5- b] pyri di n- 6- ol

C. 1Met hyl 4- [(3 5-d initrg yr d N}m I)a mi Bo]-2-hyd roxyb utyrate 5A
mxture of 2.8 g (13.48 ol fr’z ro-3,5-din pyxidi ne, 2.759 (16.2
mol ) of nethyl (S)—4—am no- g ybu:ksyrate Ayd QT i Rand 3.41 g (2.5
nmmol ) of triethylamne in 50 o] oxane i s heated at\G(1 H,or four hours.
After this tine, the reactrm m xturB'i s concentr at )under reduced
pressure and the residue is taken up in 50 m of water. The mixture is
extracted with two tinmes 50 m of 10 di chl oronet hane. The organi c phases
are conbi ned, washed wth 50 sat urated sodi um_carbonate sol ution,

dried over @%BP‘Hﬁ?Wsﬁﬂéleéer@h@”ﬁ’H@rﬂ\@dﬂ(Y@T’ﬁ]"r thecaoumBelr hoaded eithesrtedsair e.
The oil ob@@ug@j dr&oﬂh’é gfdupdz b Wheh repi@t @ergaamb/zper mesgﬂwszscelsyémwenl uting

th t di t ha th
\emxpec? E@%@%@ﬁ %\/Iﬁ(ia:@ﬁ’n aggrﬁsgﬁygge igtﬁa'fqgé bﬁ @gly gﬂéb%&ﬁhﬁd?ﬁ‘fgb@im hgsr s.
15Ms: [ M - 3dheme3R1 NVR (CDC13), 6 (ppm: 9.33 (d, 1H); 9.3 (d, 1H); 9.21
(broadened singlet, 1H); 4.42 (m 1H); 4.01 (m 2H); 3.88 (s, 3H); 3.21 (d,
237ém 1H); 2.12 (m 1H). C.2Met hyl
4 [(3 5- di ﬁﬁ'ﬁﬁ)’ﬂ?tr‘freﬂf ﬁerzefwanpnw]dszofwae@kﬁqmmw&Y)emgmfsg@p@h@neh fof 1.9 ¢
(6.33 mm'éxaﬁfpléméﬂ")’éacﬂm{ OB 2 {)ﬂl‘r’éﬂdﬁ ﬂ?lﬂ?:'%rﬂ‘trgpmg r]g & Biomol. Chem.

hydr oxybut opt ai n recedi ng step, and, O of 10% pal | adi um
R et {1 e R A 0 P R T T g WA A
Poijrs ugde'reaétlamesrﬁhrmwhﬁi@myﬁgdélys@emﬁlme:@)t@ﬁdd(;hhe&gtdoﬁ@rtl%ﬁs&hgﬁmydﬁce i's
Iltere on e an en.conc I a unaer .r,eauce I ur e.
Thi s o vetrbaehe Glosfish Knli o) ¥ GBS "B S PG b U HER P LS L Te

r emai nder gﬁnetahéarwla(ﬁé)snay then be reduced to give the amine of general formula (IV-b) in

C.3(-)-3- ﬁﬁe ?Rafé %‘E%%%%‘F’é%%farﬁg ﬂjﬁ% aslpehadbhBriar b imadd PHydrdidy 6-01 A

solutron o)
4-1(3, 15. disd WP?RJW% o AUZPERSHRA n@]ﬁoﬁﬁnhﬁéﬁﬁ%ﬁyb‘@ﬁf@m%t er bybeai methads ehe

precedi ng sl@dion ittht 2 Klowdf 0@ Sbgrepric acid is 30 stirred at reflux
for fifteen hours. After this time the mxture is concentrated under

reduced pressure to a volune of 10 nl. The pH of the solution is adjusted
to 10 by successive additions of sodiifi"€ar bonate and then the mixture is

concentratceﬂﬁno;educed pressure and the resulting solid is triturated
f

with 100 n 10% sol uti on @ ol @ogr-l chl o'F'zH ngo(@ﬂ,xwre
I<\|3oper—act—r—e-n|sree ) ©xH,

is filtered a
{V-b)

20
In Schemes 2 and 3, the compounds of general formula (V) and (Vb) and the other
reactants, when their preparation method is not described, are available commercially,
described in the literature or prepared by analogy with processes described in the

literature.
25



35three tinmes. The filtrates are conbi ned and concentrated under reduced
pressure and 31 the resulting product is purified by chromatography on a
silica colum, eluting with a m xture ofgdi chl oronet hane and nethanol. This
gives 0.3 g of the expected product. nmp = 229 - 230C [aka) -17.43, c =
0.175 g/100 m; DVSO 5Ms: [M-1]+ = 191 1H NWVR (DM3O D6), 6 (ppm: 7.77 (s,
1H); 7.19 (s, 1H); 5.80 (d, 1H); 5.08 (m 1H); 4.93 (broadened peak, 2H);
4.17 (m 1Hpable3! bdoywniusirbes the Sherpigpl stidciures 39d the phsical Erperbése oDsgro@npound
| V-d) 106, 7 i ; -0l i j din- 3-am ne D. 1Et hyl
5-1(3, 5-di rﬁx ?Prnglgyraf @ﬁ%%%e)rgfﬁ%%seﬁq@ﬁno@ Q\/gé%'}) (@éﬁ t(érﬂié gyéi}nmfjﬁ‘r to that of
t he net hod ldédcieblbed in step C. 1 is carried out, starting from1.2 g (5.9

mol ) of 2-¢ Qs -di i tropyLidi 7. 0 L S
15am noval e?‘g!thg %A@D%?g&ﬁ“f‘ . 815%%%%3 (a)?: O&E?%ﬁf&lf"a&;ﬁb%f nmz%h%g%fH@i oxane.
Thi s gi $es raprasegtsos cepewtddd hydrodiletide forrp and thHe0ratiq BE@weBn ppiekjhese8it3he

1H NWVR (CD%c?d:bas%R_&aQBm: 9.18 (m 2H); 8.73 (broadened peak, 1H); 4.08 (q,
2H); 3.70 m ; 2.32 (m 2H); 1.70 (m 4H); 1.19 (t, 3H). D. 2Et hyl
5-1(3, 5-di am nopyri di n- 2- ypam nol pent anoate A procedure simlar to the

met hod described in step C.2 is carried out, starting from1.35 g (4.32
mmol ) of the conpound prepared in theld#ededi ng step and 100 ng of 2510%
pal | adium on carlion in suspension in 100 m of methanol. This gives 1.1 g
of the expectegyproduct, Whi €l dgeUSed as[it 15 Idedigeremar nder of the
synthesis| D 36 7 8 9-Tetrahydroim dazo[1]/2-a A procedure sinillar to the
met hod described in step C 3//S\carried olit, star 'Ir}g_ﬁ'rom 30 (1.1 g (4.36
mol ) of the pyaduct |obt &ied i recadi ng st % i'n solutijon in 30 m
of 6N hydfochl oric adid. The prady obtained is purified by ghromatography
on a neutfal aluninaicolum, elulling with{a mxture of dichlorjonethane and

met hanol . { Thi s gi ves [60 Ng &N T he expectef product, Whitch 15 Ugsed as it is
in the repai nder of thezms@sll\j ~Ms: [MH] = 189 351FI NWR (CQDCI 3), 8
(ppm: 7.9 (ﬁ, 1H); |7. 20 X 1H); /4.09 (1, 2H); 3.49 (broadened
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32 peak, 2H); 2.88 (t, 2H); 1.99 (m 4H) Exanpl e E (conmpound | V-e)
3-Brono-7, 8-di hydro-6H-pyrrol o[ 2', 19, 3] i m dazo[ 4, 5-b] Pyridin-6-am ne 5
hydrochl ori de E. 1tert-Butyl 4-[ (5-bronmo-3-nitropyrid

n- 2-y0am no] - 2-tert - but oxycarbonyla m Mo- b utanoate A procedure simlar
to the nmethod described in step C.1 is carried out, starting from2 g 10
(8.42 mmol ) of 5-brono-2-chloro-3-nitropyridine, 3.14 g (10.11 mol) of
tert-butyll (S)Ne4-amno-2-Teikyhufcoxycar bonyl am rmyagaoat e hyjdr ochl ori de

and 2.31 ¢ (16..85 | )—of triethylamne in 30 mM of dioxane.—{This tine the
m xture i s heated for] 12 ho r‘é\'. This gives 3.71 g of the expected product,
which is ysed as it ils AT enai nhder of the synthesis. 15 Ms: [ MK = 475

1H NMR (DVBO 0B%g 5 (|PPm): N 8.52 (m 1F1); 7.18 (d, 1H); 3.91

(m 1H); 3.68 (m 2H); 1. 94 (m 2H) i) ($, 18H). E.2tert-Butyjl 4-[(3-am

no- 5- bromppyrid n-2-y1 )an1|no] 2- £Brt - but oxycarbonyl a nmino- 20 butanoate A

suspensi of—ef—3-5—g—gftert—butyl

4-1 (5-brofo-3-nitropyridgn=2-y 1 no] - 2-tert but oxycar bonyl am |nobut anoat e,
o

1.23 g (22 mol ) of ijron po 20 g (0.373 nmol) of anmonijum chl ori de
in 40 m of a ¥l m Xture of et | and tetrahydrofuran is heated at
reflux fof two hours.| After this tjNteHf hejreaction mixture is [filtered on a
bed of 25|celite, whifch is rinsedomith 100 m of ethanol. The [filtrate is
concentrated under reduced pressure and then the residue is taken up in 20
m of water. The m xture is then extracted with three tines 50 nl of ethyl

acetate. The or i c phases are comnbi ned sh with 50 . of a saturated
eeaus sodie e vRES 2Py esaRgn: BErae: S B Brarte RrioiR
concent r at edfonge (V) mditcedaptesiguthe invdntian. [The siumeerwd tedcanponinds s 30

pur 1 ed DY I RORESR BHI O TaS!| TE2BRLHIn ARG, YA Rodugtistire of

di chl or one e and e ‘expécted product in
t he foram othramgisigraphy gserledts mass @epinomﬁar)reéﬁlmm?d toe IR héNMﬂﬂﬂﬁ@?Eﬁs VS:

[ MK'= 445 onfir the structures, ofkfd B@ﬁpé%@b@ﬁ)@d Phd E@rﬁ@ounﬁs%@ntﬁﬁmg%‘&hwa? 21 (d
1H); 6.81 (s, 1H); 5.70 (broadened 35pe 1H) ; br oadené

3.91 (m ﬁ.@rborgwgr@ Rrﬂgargé.gromlcog@wqrﬁlﬁl qwllq)al reﬁctgrlts og@npm YH)and ihe40;:§ @a! 18H)

E. 3(+) - 3- Brofdton 6f tedvBiBcopioRi s WhoMméaddre@, 3] i m dazo[ 4, 5- b] pyri di n-6-anin
e hydrochloride (1V-e) 5A procedure simlar to the nmethod described in step
0.3 is carried out, starting from2.75 g (5.56 nmmol) of tert-butyl

4- (3-am no- 5- bronopyri di n- 2-yl am no) - 2-t ert but oxycar bonyl am nobut anoat e and
40 m of 6N hydrochloric acid. After cooling to 20C, the reaction mxture

i s successively concentrated under reduced pressure, taken up in 50 m of
et hanol and concentrated under reduced pressure, to give a solid which 10is
triturated with hot isopropyl ether. Filtration gives 1.31 g of a powder,
which is used as it is in the remai nder of the synthesis. M. [MN = 253
tccD20 j= +23.81, c=0.113g/100m; MeOH




1H NVR (DVSO 06), 8 (ppm: 9.11 (broadened peak, 2H); 8.49 (s, 1H); 8.43
(s, 1H); 154.96 (m 1H); 4.4 (m 1H); 4.23 (m 1H); 3.12 (m 1H); 2.73 (m
1H) .

(+)-3-Brono-7, 8-di hydro- 6H pyrrol o 21, 1218: 2, 3] i mdazo[ 4, 5- b] pyri di n-6-an ne
(I'V-e) The amne (IV-e) in base formwas obtained in a conventional manner
froma hydrochloride solution in water, by adjusting the pH by successively

addi ng aqu 0 then by extraction with ethyl acetate
solution a &%i&ﬁ%gﬁrﬂpﬁgﬁm\}%lﬁ reduced pressure. 1H NVR (DVSO D6), 8

(ppm: 8. 47(&:lDifIVH)fq 68-5(cdo[2H) 2, Aimidame [H9-blpyrid®-3-ylamie 4 hydfeghlefide 2. 9
(m1H); 2. ,’(!2 f—? 2.2 (broadened peak, 2H). [a] 020 = +0.568, c=1.004

g/ 100 m; MeOH 25 Exanpl e F (conpound |V-f)

6- Phenyl - 7, 8- di hydro-6H pyrrolo[2',1':2,3]imdazo[ 4, 5-b] pridin-3-am ne

F. 1Met hyl A-'hm' teot-Butplhve (3y$- biuﬂ@upalﬂ@ﬂ-ﬁwﬂammbuiﬁh@we%A m xt ure of 1 g (4.64

I f 4-aqj i i I
of t11 et hih PSR ery R X bR b AR RN dbdfe B odriud 010
hour s. The\r\mthx?z f&ﬁf ¢ (1568 ovsayoktertbuty t4~amledbtaan®me:hﬁ/dmcill@rldﬂ)am¢ tremdwitthen

d 0 R d
then 1111 ered Moz RHER PLRETRRe, CFid HAHES riunf fsnifeq B WO RREE" 20
whi te sol i d.ho8ss. VB: [M—I]+ = 194 34 F. 2Methy|

(3 Srall g PRN AL i ARk Fo PRENhRE W Bbof MAPIOMIS ShEbh Y Lo

therre od descri carrie rtin rom
mol ) of 2stn‘mdovige|®u5ydmhﬁ meopg/rsn mmmefatydneltegi ('meaelirrmre)mmifatarﬁtrmw 134-

am no- 2- ph Y L

(Cocr3) 5T Lobagt Mot el oGt by s (ARRRAC S Pl Lo yp ol
3.8 (m 3H)md<8 rgduiced pregeire. ’EhISQ(vseﬂt%gm‘myoduzt B1ng foaxtof a y@H)W PEVEEt hyl
4-(3,5-dia n t r to
the et hod HIEDEy [qidsBicn Bho 2y & PIERA HE SR P iRRa e o & o

(3. 05 thol PHp.88ghint, 24; (’Bé}Es@Hml tropyridin-2-yl am no) - 2- phenyl but yr at e
This gives 0.9 g of the expected product, which is used as it is in the

remai nder of the synthesis. Ms: [Whlr = 301

15F. 46- PheA;ﬁ 7te8-Blith B G-disnpypyralie3)armhioRytdheate dazo[ 4, 5- b] pyri di n- 3-ani n
e (Iv-f) A re siml t d descli i NSt en. l.s-carried
out. starti ngﬁ%ggrysu%_ gog' (4?% 315?? grﬁnﬁ,@t h‘gl k! bl?ﬁ")ﬁj 41(3% 8!9!’[!%}39!‘1(:!"?2

4-( 3 5-di ayﬁammpgbutaﬁoatez-thanemch) 12 mmmeydingmtw agmd 1Thio§ 1§ esli@li®8 ap of t he

expec i d {t- h heS|s
CxPe LA LB ST RIS Bed byl AP G EAPGAEI 0 b0 AL
4.43 (m 1tlﬂl)cter5829 o(hydrag@r; 4.11 (m 1H) 3.5 (broadened peak, 2H) 3. 09
(m 1H;
6, 6- Di et 1 @e% ‘&"@ EJ\ED’LQ f%) $Sr ﬁé&%%g %Hglﬂ%] E{nﬁr}dgawﬁ[l 4etganc1I The flltrat am' ne
(I'Vv-9) subsequently concentrated under reduced pressure to give tert-butyl 4 (3 5 dlamlno-

pyridin-2-yl)aminobutanoate, which will be used as it is in the following step.

25 'HNMR (DMSO Dg), & (ppm): 6.9 (s, 1H); 6.2 (s, 1H); 4.7 (m, 1H); 4.5 (m, 2H); 3.35 {m,
2H); 3.2 (m, 2H); 2.3 (m, 2H); 1.75 (m, 2H); 1.4 (s, 9H).

A.3  7,8-Dihydro-6H-pyrrolof2’,1':2,3]imidazo[4,5-b]pyridin-3-ylamine  hydrochloride
(2:1)
30 A solution of 3 g (11.26 mmol) of tert-butyl 4-(3,5-diaminopyridin-2-yl)aminobutanoate,
obtained in the preceding step, in 100 ml of 6N hydrochloric acid is heated at reflux for
12 hours.
After this time the mixture is coocled to ambient temperature and then concentrated
under reduced pressure. The rubbery residue which results is taken up in 50 ml of
35 ethanol and then concentrated under reduced pressure. This operation is repeated



25 GAMet hyl 4-am no-2, 2' -di net hyl butyrate hydrochl oride A procedure simlar
to the nmethod described in step F.1 is carried out, starting from1 g (5.97
mol ) of 4-am no-2,2' -di net hyl butyric ?g d. This gives 1.04 g of expected
product. 301F1 NVR (DVBO DO, 5 (ppm: 8.03 (broadened peak, 2H); 3.67 (s,
3H); 2.72 (m 2H); 1.8 (m 2H); 1.15 (s, 6H). G 2Met hyl

4-[ (3, 5-dinitropyridin-2-y0am no] -2, 2" -di net hyl butyrate A procedure
simlar to from
350 6 (4%%@@;@% hag adﬁo?ﬁér%egotéﬁeéhﬁiah% éakénsuﬁmdogﬂ; &tbfomngfdﬁ«%@ gg,l

of net hyl iheémT%-SES@%@f‘rﬂﬁth@F%WH%th@t I@V@Ir%’@ﬁl’f@rﬁl'ﬁ% 2. Etﬁ'%ﬁérpé@ﬂqch It he

pr ecedi ng shg,@@cmg,fdeefbrm% 5 hours of stirring at 70C, the reaction m xture,

after cool i nto 100 m e The ,respl t ution
<" et act o R IDRRBEET. 3 RS 30254°. aP)dl R oF b A STREHof g S bhascs
are conbi néd (tvirhhed cyulmthzr‘!o)o m of water, dried over sodi um sul phate and
then concentrated under reduced pressure. This gives 1.5 g of the 5expected
conmpound, which is used as it is in the remai nder of the synthesis. 1H NWR
(CDCl 3), 5Expmpje Bédcaapgund M-p) 9.29 (d, 1H); 8.82 (broadened peak, 1H);
3.87 (m 2 Ve 3 . I
4-1(3,5-di ?ﬁﬂ%gyf?@%ﬁdg%&%r% ngh%'l’nrlr%at ﬁpll %5 pﬁ@%s%%é%%{%edure

Si mlar to the nmethod described in step C.2 is carried out, starting from
1.05 g Q3 Bel miNjtraf Sreifivieyq-6/-pyrrolo[2’,1":2,3[imidazol4,5-b]pyridin-6-yl ‘acetate

4-1(3, 5-di pi LhQRYIdrdi §- (3%1&1% ”&] 2 ?pw’-ron&h "{‘%}I)WS lah']‘itydp?«ﬁcﬁ%ne Qb @R@@ma the

preceding step. This gives expected product 5
Cppm) - 6. 76heR; 2608, 1(®, 4904 d. 19011@ o G564 (4.5 oulorodn SARTIS KD 10 BT 6 (5.
3H); 3.15 éé@tlc%ydﬂdeﬁ% I@é@ted?%} wefiuxlﬁJr(s'é( hOk - Adet this time a further 0. 584dg

G 66D|rret 8-di hydro-6H Pyrrolo[2',11:2, 3]i m dazo[ 4,5 ]pyr| n- 3-am

46,
ine (1V-g) A?ﬂ%tBeahz'@CSqmﬁﬂdararteoarﬂcﬂ?@ Fred ol sHESE rathrefux fs ﬂaé@ia@ee fpis
carri e OUélght%bﬁlrﬁduw /iffe‘?rfh% Iﬁn% 3n8 G X@fpeﬁrtebyérﬂé(@ot%{]@f i@ Bhg MRV d

in-2-yl)ya mno]-2 2"-d inethy tyrate, 200btained in precedi ng step.

Thi s gi vesexirag ‘sz‘”bfhrﬁﬁﬁﬁﬁeﬁ@ rb'r defbyl. aCthwme(m@)phageS( ﬁﬁ?n‘i‘)m@”ﬂh (d,

IH); 7.47 46l bR washed WithMwickH D mi oft SatliBte 25Bdiurd tdrog8n cBonat¥SsolkiMls, = 203
once with 20ml of water and then once with 50 ml of saturated sodium chioride
solution, then dried over sodium sulphate and concentrated under reduced pressure.

20  The product obtained is purified by chromatography on a silica column, eluting with a
mixture of ethyl acetate and n-heptane. The resulting product is recrysiallized from a
mixture of diisopropyl ether and isopropanol. This gives 0.28 g of the expected
compound.

H NMR (DMSO Dg), 8 (ppm): 9.28 (s, 1H); 8.91 (s, 1H); 6.27 (m, 1H); 4.42 (m, 1H); 4.3

25  (m, 1H); 3.18 (m, 1H); 2.65 (m, 1H); 2.11 (s, 3H).

B.2 3-Amino-7,8-dihydro-6H-pyrrolo[2’,1"2,3]imidazo[4,5-b]pyridin-6-y! acetate

A suspension of 0.25¢g (0.95 mmol) of 3-nitro-7,8-dihydro-6H-

pyrrolo[2’,1":2,3]imidazo[4,5-b]pyridin-6-yl acetate, obtained in the preceding step, and
30 0.21g of 10% palladium on carbon in 60 ml of ethanol is stirred at 20°C for 3 hours

under five atmospheres of hydrogen. After this time the mixture is filtered on a bed of

celite and then concentrated under reduced pressure. This gives 0.22g of the

expected product, which will be used as it is in the remainder of the synthesis.

"H NMR (DMSO Dg), 8 (ppm): 7.85 (s, 1H); 7.2 (s, 1H); 6.1 (m, 1H); 5.05 (s, 2H); 4.2
35 (m, 1H); 4.1 (m, 1H); 3.1 (m, 1H); 2.55 (m, 1H); 2.11 (s, 3H).



25 Exanple H (conpound I V-h)

N, N- Di net hy1- 3- br onp- 7, 8- di hydr o- 6H pyrrol o[ 2', 11: 2, 3] i m dazo[ 4, 5-b] pyridin
-6- amne (1V-h) A solution of 0.5 g (1 nmol ) of conpound [V-e in
hydrochl oride formin 10 m of methanol is eluted on an ion exchange
cartridge. Follow ng concentration under 30reduced pressure of the eluted
sol ution, thi S gi ves 0.37 g of 3-brono-7, 8-di hydro-6H

pyrrol of 2' 3 dazo[ 4,5-b] pyridin-6-amne, which is taken up in 10 m
of acetonltrlq"ép u@é@(ﬁ’ﬁghéllecg.& m (6.91 mol) of a 37% aqueous

f or mal dehyde-3amine-38-dibyddeitdpyThio[2’ d&e13ioridadof4,Grbipyridisibiolr ed for 20

m nutes and then 0.183 g (2.77 mmol ) of sodium cyanoborohydri de i s added.

After 20 mayte r.stir cial acetic acid is
added and %0 i x@ﬂ%‘é%{iﬁg‘f‘ltWP%&{ ’Ei?"gyﬁﬁr&’rﬁoli?'hé’ﬂrroé@ %/6% The sol ution is
subsequént IAy mlbkthnettﬁdz 8vgt(h|3 38 rholpbf 2-chiord- Bl,lﬁe:lrrﬂifro@hdlhé,oz amgt (1arzemainy of 36
nmet hanol . epar,at d of she th three t 20 m
of 1M sodi urﬂ‘?%ﬂ)adggﬂ EP%OQ?‘ﬁY‘i”WSD g’ﬁ'tgd é’g@F{‘IQB‘X‘%a u%mﬁﬂgte a?HB”'Pher??
concent r at edetoylareineiredlli ot df gloemels keatddhassCesol.12Ri%. g of the expected
product h. is.used as it is.in the re er .of the nt hesi s VB:

21 DDA PR ekl irbbe ot RpPR e et VoS RSCri Be the
pr epar at i omesiduecie talenrupciorjoauinefsvater. ahe arixtande ewirddied With iy tks 60.mIBhese

and, nerely illustrat

I ! 10 th
Chvent 1on denBRmsbEls Wop FraE Sntiat nulfee ArSrt Wit PRy T Rakeetes, Tabi
2. The el eseditial carrbmm?e@lht}csesinledi@vé&c(dmrqlsutrbhatleraymaﬂhegrcfapdzenntetﬁdpmr?j@rt;)

t es.,and/. or onfirm.the structures
e b L R e LA R et
associ at edelting vthr et mixurenft diotoeatiemeesen twethanob Mpas ngesc artaionithg a

hi r al ed. 15 Exanple 1 (Co 1 .
N (7 8- b1 ot T alRE T g 3 B o bR B s e y 1y - 5- 11 wor o- 1-
(3- fllorobtnivil) =1381i ndol e- 2- car boxami de

201. 15-Fl =1 (3=fl.u b 1 d
L oo v ato SR G RIS Gt BT SR e el WG B
hydr oxi de s/ 1+t 4.0i r(m5121-mta 8af(s VBH)e8.21t $d,aidierl3t emaitepbubipantiaf. 7.6 g (24. 10
mol ) of ethyl 5-fluoro-1-(3-fluorobenzyl)-1Hindol e-2-carboxyl ate

(W2006/ 024776) in 241 m of ethanol. The m xture is heated for two hours
and then cOxenteiatyet(8Bcdiaminegiuicied?-2Bapinepsuydroxybugratesul ting solid is

t aken in 200 m. of ter., The solutjon |s _With. t i mes._100 ni
of et e‘?havépeaa'f)ai o o %y(Gs‘%CQ?E@  ob THglaV ﬁ%ﬁ?shgawt@ﬁ&ﬁ”@ﬁ@am@ I-6f
concentr agrrﬁ;aﬂrdsbwdn@fd’né m‘dtainmhd}%ean@ﬁémﬁg\si@ﬁmm.% of10% M@dlﬁ‘m & ce&bcﬁwl
acetate. The ni.c is fin washe twi ce ter,
once wi t h B0 !0 G CmBRRolr sttt el B do 2t ot Sh S aven HadEToNE
mfalgnesijum sttloppladres aﬁd,&dmgmﬁ Afteathedtinde dies m3u 6réed r.m@fdd phesBet ef ceTtH §ncg :j ves,
after dryi er, reduce ressure, 6.4 .¢.0 ec roduct,
" Chef oriFn PoncRRel L RO PBESTRaTaghes 1A5Y of bhe v Fdeblior ¢ he
synt h@$i s.which is used as it is in the remalnder of the synthesis.
1.2N-(7,8-Di hydro-6H pyrrolo[2',1':2,3]imdazo[ 4, 5-b] pyridin-3-yl)-5-fluoro
-1-(3- 35fluorobenzyl)-1Hi ndol e- 2- car boxam de (Conpound 1)

C.3  (-)-3-Amino-7,8-dihydro-6H-pyrrolo[2’,1".2,3]imidazo[4,5-b]pyridin-6-ol

A solution of 1.4g (5.83mmol) of methyl 4-[(3,5-diaminopyridin-2-yl)amino]-2-
hydroxybutyrate, obtained in the preceding step, in 50 ml of 6N hydrochloric acid is
30  stirred at reflux for fifteen hours. After this time the mixture is concentrated under
reduced pressure to a volume of 10 ml. The pH of the solution is adjusted to 10 by
successive additions of sodium carbonate and then the mixture is concentrated under
reduced pressure and the resulting solid is triturated with 100 ml of a 10% solution of
methanol in dichloromethane. The mixture is filtered and the operation is repeated

35  three times. The filtrates are combined and concentrated under reduced pressure and



37 A solution of 0.5 g (1.74 mol ) of

5-fluoro-1-(3-fluorobenzyl)-1H i ndol e-2-carboxylic acid, prepared in sep
1.1, 0.33 g (1.74 mml) of N-(3-dinethylam nopropyl)-N - ethyl carbodil m de
and 0.23 g (1.74 mml) of N-1-hydroxybénzotriazole in 10 m of

dimethyl formam de is stirred at 20C for 15 mnutes. The reaction mxture is
5 subsequently adm xed with 0.516 g (2.09 mml) of the conpound IV-a and

al so Wi th ehe?@shing %chi%c u}m&f b)? bh@mayégaémean A Rfics @GN0 BILThY Withes | S

subsequently stirred hours ‘and then concentrated under
reduced pr &@Wﬁ@fdﬁﬂlﬁ’f@ﬂeth@ﬁ%@m%‘ha@ﬁ' g giveshd st theRPed Pt UChr ee ti nes
50 m of ewlwd >psebate; The organi c phases are conbi ned and then washed
with twice 20 mM of saturated sodium hydrogen carbonate 10 sol ution, once
with 20 m [ap’ vvat1§|43aﬁa G Héro/ el WMIP 50 M of saturated sodi um chloride
sol uti o, g HP\efgsodi um sul phate and then concentrated under reduced
pressure. e pr duct obtained is purified by chromatography on a silica
col umm, el UH iINMR WRIMIS@ D, ¢t (ppan):of. 7 di(e HILDY BB thiatts; 886 (ﬁ:e‘tl'ﬂﬂaﬁcﬂB (nTh1||'§ g| ves

0.31 g of u 5 i 7 M—Ir = 444
01D O LS IR EBRAURy (oML HRgnPI o T A0t PR = 8
(m 2H); 7.48 (s 1H) 7.33 (m 111) 7.18 (m 1H); 7.05 (m 1H) 6.92 (m
2H) ; 5.91% 15 (t, 2H); 3 (t, 2H); 2.68 (m 2H) . 20 Exanple 2

( Conpound )(ample b (compound IV-d)

N- ( 6- Adret 08;8(9-Fettalpdioimiablzdly j2c015M4-B" dibyridindd-amitaz o[ 4, 5- b] pyri di n-3-y1)-5
-fluoro-1- (3- fl uorobenzyl) - 1H i ndol e- 2- car boxam de A solution of 0.25 g
(0. 87 mml%] 5-fl uoro-1-(3-fl uaraobenz g 1H i ndol e- 2- carboxylic 25 acid,
prepared i 1ste||§thi] 5tl(3.§-cireigeRyridip- 28‘7')%‘?%‘%/5’ ¥ENA]§ 3- di met hyl ani nopropyl ) - N -
et hyl car bodligréadedigreadighit&r tb tifathr 1 z%@tﬂé’ﬁfde);cﬁﬁedl‘ih ;btd‘;by@lﬁow@ﬂ@@@m ls@am@ in 3
m  of dlrret(g%lfornamdels stirred_at C for 15 mgrrrﬁ) rS ]g' l5°n

i xture | TElIsbaGUE M hash 2EHow-b bR e 04 bk s gD of S8

6- acetiaxy - dmibo ke anﬁH@yg (Déoénol)lefAristhahstaziol Zb Ht i @igxdrdl Thi- gwaane
(corrpound 2(52;‘ in Iutlon in 3 mM of 30 dinethylformam de. The reaction
mxture is!-&Q0dEGRRA I9"‘3§E"f'rred at 20C for 16 hours and then concentrated
under redue. p;roesmﬁoe poured into 50 m of water and extracted with three
times 50 f L | acetate. The organi c phases are conbi ned, then washed
wWth tw ceM§0[ ¥3 8aturated sodi um hydr ogen car bonate sol ution, once with
20 m of W@{IQMRa(@(ﬂ)dIQG@ EpRBE ¥ {h Q@) gl730brazabyeapem, $adiqwa cghtﬂy i3de

sol ution, 35 dried over sodium sul phate and then concentrat under reduced
pr ess@le. (MaH) 8%3%%0&!'9’[16&(’3141@@11 19 (bdf i ed by chronat ography on a
silica colum, eluting with a m xture of dichloronmethane and net hanol. The

product thus purlfled is finally triturated in hot diisopropyl ether and
filtered Vil e BB StIE3 gicipgninoryridig-ZoflanHeclesyaida®d? product. Melting point:

(129 lﬁlc@EP@edLMﬂWﬁaﬁl@%héﬁéﬂ%ﬁ§%%m ste% (f@%ﬁ:arné@ 0@915|(t_|)§r_t|n kbim 8m69
1H); 7.05 1(%591(4;)32 rgnob of e Qcpqypmmdwepﬁﬁed 1ppthe Qre@fd'og Sg%?nd 40@,@19(91; 1H) ;
?C(Z)rzrpgg’ 11'[9% paiahiurk Bh chidon iR sBsgefbior ) 10@ml of Sethdhbl: TAE giéat § ofthe
N- ( 6- Hydr @xyeqtegpmdﬁyfdwawm wsadras o on the remaigengfdae srihesisy) pyridin-3-y1)-5
-fluoro-1-(3- fluorobenzyl)-1H i ndol e-2-carboxam de A suspension of 0.2 g
(0.4 nmmol) of conpound 2 prepared in Exanple 2 and 0.225 g (1.6 mol) of
Zfesi um ﬁarthenatae? B@-ﬁatr@wy&blmﬂ@éi@@n@a 53~ Iﬁ]ﬂipyﬂﬁd-%mngC for two hours. 15
tertlstlrreteractl n mxture i oncentt at.e u.nerr
o essur o, hBIRERIPAIBIE G0 e stetiad aecifef Bk EPR B Gt R chh aBffdliomo
of di 88l orotpthddenmdhef the gaoduct piftaimed imthe wecddingesieprid sthiéon ia3hmbobnce
with 20 rri t f ride
sol ution, r\ﬂ%dg@%]\(igenrcaés%gddlﬁrgnrbsru %Egdggf’ miefr(?gcb f@w%?’gﬁﬁﬁﬁ*&giﬁ e%géﬁced
pressur e. altfenarootiogt, eliingiwitda mxtptﬁ pff diskjotppmeptanerarshmetignalpApisogives silica
col um, _eleglrhd g b bRodbtétl $oid, Bhict|sCRATREL PARE réisind@id #R0lyniRad. hen
recrystalllze froma mxture o anol and water. This gives 110 ng of
the expect®? MHBGmEE? Melting point: 288 - 290C M. [MN = 460 2511-1 NMR
( DVMBO366) 1H$¢MHQD(¢DC|§ mp;irﬁ) mg) (s am27(28 (sllﬂ)ﬂ 470% er); 24D ;(brbadéndds, 1H);
7.34 (m 1H); 7.1 1H); (m H) 2 (m 2H); 5.99 (d, 1H; 5.91
(s, 2H); 517(m1H) 429(m1H)4 (mlH) 2.95 (m 1H); 2.45 (m
1H).



Exanpl e 4 (Conpound 26)

30N- ( 6- Hydr oxy-7, 8-di hydro-6Hpyrrolo[2',1":2,3]imdazo[ 4, 5-b] pyridin-3-yl)
-5- trifluoronethyl-1-(3-fluorobenzyl)- i ndol e- 2- car boxam de A procedure
simlar to the nethod described in ste .2 is carried out, starting from

0.4 g (1.18 mmol ) of

5-trifluoronethyl-1-(3-fluorobenzyl)-1H i ndol e-2-carboxylic acid

(WD2006072736 . 5 l,),, of compound (IV-c), 0.25 1.3 mmol ) of
N-(3- 35di @@?%ﬁ@nﬁa%gr%%&ﬁ)ﬂgﬁ’mé%hyl carbodi i m de hyélr ochl origd(e and 0. 1%5 9
gl'ﬁ 3 mmol) of N-1- 39 hydroxybenzotriazole in 12 m of dinethylformam de.

is gives 460 f the e ted product. mp. = 267- 268C M5: = 510
5enanti omarEi @"B:H?Fﬁ ompg%)?RF@t ention time = 24 5 m [a] D20 = -1[:|\%/|2_|]7, c =
0.211 g/ 10@- Mon@@m@)mam NWRyI(rM1D8)3]mEdQW blayi 9-6(@""%) 8.61 (s,
1H); 8.41 I(I-@dr ridh 24 (s 1H); 7.81 (d, 1H); 7.65 (s, 1H; 7.61 (m 1H);
7.36 (m 1 %m 6.96 (d, 2H); 6(s,2|—|);518(m1|—|) 4.29 (m
1H); 4.12 (m 1H) 297(m 1H); 2.43 (m 1H). 10 Exanp IeS%Conpound 27)
N-(6, 7,8, 9-E|"btr&1yﬁu‘uyb| m4d(afzbr[om,0 -PnifropBidin-B-yl)aminoj-2-tert-butoxycar onylamino-

| di pyr|d|n ?"%%%LS trifluoronethyl-1-(3-
fl uor obenz ®i ndol e- 2- car boxani de A procedure simlar to the nethod

descri bed lﬁmrsl:@;tmrel_smta:stodbﬁ methddoigscribetan stende- 1 isorarmiedoud. @ ting {romBg nmol )

uososkirs BTHAE BRI I PG
of N-(3- d|4mm|hg!-lzamt-tbo’ppcmaybgnylemlmumsamawbmcﬁrﬁlql’ﬁcd@elﬂf@r%@hldﬁg@é ramel) 0. 027
g (0.2 mmol) trf&ihﬁﬂ!}n cl%}ﬁ %fm 81Xé( %@u@ %R%rtl hé%lﬁtu!'é‘ﬁ%emeg%r 12 hours This

di met hyl f oPim e expected product mp. = 262-
263C MB: [wpsﬁmoma\me@wa@ow wigich pprped a9 it7is ip dhe !Lern)am@% tdl, 1H);
8. 30 (d 1 ntht,%s 2 (s, 1H); 7.81 (d, 1H); 7.62 (s, 1H); 7.59 (dxd, 1H);
7.34 (q, 7 (txd, 1H; 694(d 2H); 5.99 (s, 2H); 4.15 (m 2H);
3.01 (115 ZN)S MAHUF 448 2H); 1.95 (m 2H). 25 Exarrpl e 6 (Compound 30)

ne .y 1y - oo (R ROURE Rk RT3 e & o AT G 0 2R R e

m xture of 3%@ (ng 2HY. 1S4 (i) 1c;:f(s 18H).
5-trifluoronethyl-1-(3-fluorobenzyl)-1Hindole-2- 30 carboxylic acid
(W2006072736), 44.5 ng (0.18 mmol) of conpound (1V-0 and 29 ng

E.2 tert-Butyl 4-{{3-amino-5-bromopyridin-2-yt)amino]-2-tert-butoxycarbonylamino-

20  butanoate
A suspension of 3.5g of tert-butyl 4-[(5-bromo-3-nitropyridin-2-yfamino]-2-tert-
butoxycarbonylaminobutanoate, 1.23 g (22 mmol) of iron powder and 20 g (0.373 mol)
of ammonium chloride in 40 ml of a 1:1 mixture of ethanol and tetrahydrofuran is
heated at reflux for two hours. After this time the reaction mixture is filtered on a bed of
25  celite, which is rinsed with 100 ml of ethanol. The filtrate is concentrated under reduced
pressure and then the residue is taken up in 20 ml of water. The mixture is then
extracted with three times 50 ml of ethyl acetate. The organic phases are combined,
washed with 50 m! of a saturated aqueous sodium chloride solution, dried over sodium
sulphate and then concentrated under reduced pressure. An oil is recovered which is
30 purified by chromatography on a silica column, eluting with a mixture of
dichloromethane and methanol. This gives 2.93 g of the expected product in the form
of a solid, used as it is in the remainder of the synthesis.
MS: [MH]" = 445
"H NMR (DMSO Dg), 8 (ppm): 7.38 (s, 1H); 7.21 (d, 1H); 6.81 (s, 1H); 5.70 (broadened
35 peak, 1H); 5.07 (broadened peak, 2H); 3.91 {m, 1H); 3.32 (m, 2H); 1.98 (m, 1H); 1.81



(0.18 mol ) of diethyl cyanophosphonate in solution in 6 m of

di methyl formam de is stirred at 20C for 30 mnutes. Subsequently 22.5 ny
(0.22 Mol ) of triethylam ne are added.and then the mxture is stirred at
20C for 12 hours. After this time the mxture is concentrated under reduced
pressure, taken up in 50 mM of water and then extracted 35 with three tines
50 m of ethyl acetate. The organi c phases are conbi ned, washed with 40 20
m of wat er anql) qu( ﬂa' )ed over sodi um sul phate and concentrated under
reduced pr ssur e 'resulting product is subsequently purified by
chromat ography on a silica colum, eluting with a m xture of

di chi ororreghane @BW Qh dem M8, 2 I @zoldTR bR 6 aRener oduct .
Mp. o 12657 1360 N gt P, VRS 06, P e o 010, 75 (s,
1H); 8.62 bsdroqmndea(f\&@ (s, 1H) 8.21 (s 1H); 7.81 (d, 1H); 7.65 (s, 1H);
(7 612|(‘|)d5 1H)6L§'o§ecﬂjré E&mnél’% &hle r%gthﬁlqlbde&':'r’)bed?:? Q%p(@ﬁ)z%'ﬂéarrgﬁ A8, étﬁrtmé@r%h‘)s (5 98
S m
1H). ExanpRe&5® (cﬁ@@@mgl)glyf tert-butyl  4-(3- amlno-S bromopyrldmZy!aml_Ro 2-tert-

N-(6, 6-Di g &%x%%}?%&ygm}{@ruﬁn%&ep ¥d be(?rﬂl2of1éN d?dch!@ih@%ﬁf_ Inflor RopYiig o n- 3-y1

)-5- trifluoro uor obenzyl) - in car boxam de 1 Q
procedur e 208, Ithae repetiarhaixiuse isSgaprsyel qoé‘c%'ﬁfﬁtﬁfde@ﬁd@ﬂfedU%%P'ie?%eﬂa fH 0.2 g

0.59 mol t | |
g 2.2 (%‘2) 08%8%@ g%%f %ﬂﬁé%!%’ﬁ@ t:la?ff:(;njcrafe% JHdHPFe%Qé‘étZM@%itﬁ@‘tb%_@ @sagﬁxﬁg@oxe; c
25 ng thetn@mte@m@a het @anr@py! & Flﬁratqrzgweﬂéég\ﬁ a [Hvlﬂﬂder 28 155384 NVR

DVBO D6 8 (d, 1 8.29 (d, 1 8.22 (s, 1H);
(7 83 (d. )1;%@;#[“ ere]&n?de(‘%fth@a%mth@s@ H§; - ?|:|)5 (m 1H§ 7-507 (m 1H§S 6.523
(m 2H); 5 MH“Z@%342(m2H) 3.2 (m 1H); 2.49 (m 1H); 1.39 (s,

6H) . Exarrp ;:%f@p fRoyd roxy-7,8-d i hyd ro-6Hpyrrolo[2' ,
yr?gb%%)g wag

2, 3] |mda - trlfluororrethyll(3fl uorobenﬁ/l) 1H |
nd ol e- 2- Cél-ﬂ NM(WS@ Ds), & (ppm): 9.11 (broadened peak, 2H); 8.49 (s, 1H); 8.43 (s, 1

8.13-[ Flu e 5 r y I yl ] carbonyl | am no] -
7.8 dhyaraoert pgERd B2 25 i RS TR LY SR P T e
pyri di ne- 2 carboxyl ate 30 A mxture, stirred at -20C under an inert
at nosphere,_ ,of f (
hydr oxy- 7, g )§ %&?H}O glfﬁh%dr r oggg?ée’]oﬁ 223]3;%\552%[4 Y y”dm 5 ?mme {1y
i n-3-yl) - 5The |a‘rh|ne|0(ﬂ\battntnytﬂa-sé: fo(rB 4%asi ebbaiestz y - mwweﬁumaé rnarwrtfé@mna de
(conpound 116 UeBu94 mol)
of tri phené¥%ﬂ%ﬂ?{ﬁen Oqftﬁ)gﬂg % I fgrofur%xasﬁlg%asgﬂlgggagaﬁ@o&vm stej W th
0.19 @ 0. Sdhnont $oloﬂ'tond|thtsr0|byo$xj;rbctwnowm¢atm¢>aphtat€eSO[Af'Q%ﬁ”@E%CW@f'@n of
stirring at - e?cr:educeg pres%ﬁlle' on m xture is concentrated under reduced

'H NMR (DMSO Dg), & (ppm): 8.4 (d, 1H); 8.25(d,1H), 4.4 (m,1H); 4.25 (m,1H); 4.1

(m,1H); 2.8 (m,1H); 2.3 (m,1H); 2.2 (broadened peak, 2H).

[a]p® = +0.568°, c=1.004 g/100 ml; MeOH

25

Example F (compound iV-f)
6-Phenyl-7,8-dihydro-6H-pyrrolo[2’,1":2,3]imidazo[4,5-b]pyridin-3-amine

F.1 Methyl 4-amino-2-phenylbutyrate hydrochioride

30 A mixture of 1 g (4.64 mmol) of 4-amino-2-phenylbutyric acid hydrochioride and 0.67 ml
(5.1 mmol) of trimethylsilyl chloride in 50 m! of methanoal is heated at reflux for 2 hours.
The mixture is subsequently stirred at 20°C for 12 hours and then concentrated under
reduced pressure, triturated in 50 m! of ethyl ether and then filtered. This gives 0.9 g of
the expected product in the form of a white solid.

35 MS:[MH]" =194



41 pressure and then taken up in 20 ml of dichloronethane and 20 m of
saturated sodi um hydrogen carbonate solution. The organi c phase is
separated, washed with water, dried over sodi um sul phate and then
concentrated under reduced pressure. TH%*product obtained is purified by
chromat ography on a silica colum, eluting with a 5nixture of

di chl or onet hane, acetone and nethanol This gives 0.1 of expected

duct . M 1 P 10 8 1H); 8.75
Fﬁno l{ﬁ) N%72E Me]tf&smé% @”‘P’%ﬁmé%gﬁg?)pheﬁ@”@? 15 (dd, (il—l); Hza.05 (m
m) 5 ; 3§ (Adarocmre_swnwé(tadma Mibtod deseabecsin stef) C. 7 isgoardzcdt, SiEytina7res (1 E;Iq,
23 (m' 1|_|)(Odéjg(§]g'(§|)r{]"m§l|l|)0‘? é—%-o%%,S-fﬁgitif_bp@H&ne L 18' &ézsmm%r)') of rAheﬂ‘ly.(r% :
8. 2N- ( 6- Hy cwroay2-phenyditHyrdteo TBiskges riol @ pfzexpetted pgidust dazo[ 4, 5- b] pyri di n- 3-y1

Loy 165n SRR S Gae? %9*335%"%7%%398%% 252 RO¥AR fie sfgarpound

3- E1- (3-f | Yo B BZ (3 &)t 216f(bmrmH}312tml(sé>t-ﬂ- ifHglol -

yli carbonyl ] am no] -7, 8-di hydro- 6H Pyrrol o[ 21, 1: 2, 3] i m dazo[ 4, 5-b] pyrn-6-yl
pyri di ne-2- carboxylate, prepared in Exanple 8.1, in 10 mM of chloroformis
adm xed w 8 O. @@ﬂg;l 443 B-dizminppoidirm®yaairad)-2apien@bOty@ite g (0. 07 mmol ) of

copper acet,ate. ter hours 0 ir fy t he

Fonett o nPvaretive SEpRE e fElogglesphisk W3 Bl ARG RETRELAL g 1 "G,

aqueous0 anmuing a(,3 O&imrh’nostofr mhatigyl ZﬂnaSmnrgmrpyadlpmﬂmﬂms)-ge)pam)émwﬂatazva'ﬁﬂned W th

10 mM of water, over t onc t r uced

oressure. | e 55§ ig Ghedtt e LSty SRR SRR T R Rl et e

chr omat ogr apityest; a silica colum and then on a neutral al um na col um.

Th| S gives %élzl g_§H1 the expect ed product. 25Ms: [MFI]: 510 1H NMR ( DMSO
S(pp# 16 , 8.4 (s, 1H); 8.2 (s, 1H; 7.8 (d, 1H; 7.65

(s 1H) 7.6 (d, 1H) 73(m 1H; 7.1 (m 1H); 6.9 (m 2H); 60(broadened

R e

( Co nmpound B&)oc(edprd\slmﬁazﬂo tmfemlajﬁod rieRoibed 8 diep 8 isr @vgid i rstarting 2om10.9

3 ofl)imren;[ ﬁ;‘i& [(égﬁmghgﬁgﬂg&hglyi?s fytﬁ_anﬁn%aybllnf %[amml%Z a{)henaylbutyrate This gives

359. 15-Tri OISB@rccﬁmfmevspbcted(pﬁedumwweﬂmyeg ad iHis intiel rerRirdar dickaayrdeesisi2 A
suspensi 0Ny, |Fr[negz(?qt 20C, of 8 g (23.72 mol ) of 5-trifluoronethyl-1-(3-
fl uorobenzyf) I\il-l- ol e-2-carboxylic acid (W2006072736) in 150 m of dry
t ol uer® i s"FAaNMRXEZDE) B (RFmB T8 (R 3RA); 27 miml FHpf4.4h{amH); ¢2Bdmi, d&l); Lhe
reaction mxtyre. is stirred a ) urs and then concentrated
under redu d#'b’r%ézkﬂméde“ﬂqeoerags%%t H% By 6'61?:&%5{% aken up in 25 m of

di chl oronet hane and this solution is poured dropwi se into a solution of

9.32 M of 30% aqueous ammoni a. The reaction mxture is stirred at 20C for
14 hours. Exarepbt&(@mmmcaivsg)l idis recovered by filtration and triturated

in 50 M o 'l yve 5.87
oot expect SiReBRT ShlfhERR bRy Ao e X AL RN R AETHE SV e by

8.13 @8 1H); 777(d 1H) ; 7610(m 2H) 7.41 (s, 1H); 7.32 (m 1H); 7.05
(m 1H); 663 ("Meltd4-afircs2 sz%ethylbutyrate hydrochloride
9.2(-)-N( zo[45b]rw

y
i din. 3- ﬁf@”?wefsv it e ol ot ek 3 ok Bty BRSOl o B
( Conpound B3)7 rhmen es’ idvarhinp-2Zidimetanibuiges t acd. ndbipheives ‘h0pyests xpediebe i s
charged wit hd90t4 g
30 1H NMR (DMSO Dg), & (ppm): 8.03 {broadened peak, 2H); 3.67 (s, 3H); 2.71 (m, 2H);
1.8 (m, 2H); 1.15 (s, 6H).

G.2  Methyl 4-[(3,5-dinitropyridin-2-yl)amino]-2,2"-dimethylbutyrate

A procedure similar to the method described in step C.1 is carried out, starting from
35 0.9g (4.42 mmol) of 2-chloro-3,5-dinitropyridine and 0.96 g (5.31 mmol) of methyl 4-

amino-2,2'-dimethylbutyrate hydrochloride, prepared in the preceding step. After



15 (1.19 mmol) of
5-trifluoronethyl-1-(3-fluorobenzyl)-1H i ndol e-2-carboxam de, prepared in
Exanple 9.1, 0.068 g (0.36 mml) of copper iodide, 0.36 g (1.31 nmol) of
conmpound IV-h, 0.328 g (2.38 mmol ) of assi um carbonate and 0.044 g (0. 39
mmol ) of transl, 2-di am nocycl ohexane in 10 ml of di oxane. The tube is

cl osed and then stirred at 130C for 12 hours. After this tinme the m xture

i's taken ug)srléor&{ 60 i . ¢ f%ta@l i ﬁé&%ﬁ nﬁ?;(tu%oaﬁérhé’dohﬁ&% @edibo w@geﬂ of The

aqueous ph sepa and t hen washe hree tinmes 20 of et hyl
acet ate. The-watgari he reshiigsoltien sonteeted withdyre §M&e ©A ”ﬂ’\%d‘FWH’&neﬂﬁ?r}’ﬂ of

water, the %r('?rggndﬁ?ﬁ%sessogﬂeuégrﬁﬁfu&h%%hé&'%t@loﬁ?%'ﬂbf g, Hr"‘éiﬁbvéreﬂjdﬁﬁ?ﬁi

pressure. Ag- product is subsequentTy purified by chro raphy
on a sili caukpmatenmd dihart lcmgsewraﬂedaurrﬁektraqﬂé?edf Prdﬁ%ﬁ? of BFediYRind- 5a91 hanol .

{al Doo. 570 cae B bl GIR Rrlsal P EEhe ghdnacr oFbsh) S?Q‘ﬁ%'?scoc[lg“%s >

(ppm: 9. 19HNMRICBCRY quaxln) a3y (d, 8HRP.2%(d, IH) 8@2 twogdsned ppak, 7 H; 387
301H); 7.32 ( 1 678(m 2H); 6.64 (m
1H: 5.72 %%‘; gl‘ﬂh%'!ﬂ)%?o%%(%]%gé'ﬂ)?p"s@?q? él—ml 2.74-2.4 (m 2H):; 2.21 (s,
6H) . Exanpl e 10 (Conmpound 34) N- (6- Am no 7, 8-di hyd

ro- 6H pyrr NPl fluoro-1-(3-

35f | uor obe%;lk “ﬁﬁjﬁbi' %dgﬁ] Sed'fméﬁ}rp&&é Sycfgl” r% 2fg d{&tﬁyly&%a{é

5- Fluong- 14 §roi:éme ahaitz b Xhel ethododesetbadainbdema B2l s @mrdefs pein siaaing &M rr ed

at 20C, of | ). of .51l U0 %&ﬁl tvrate

i ndol e- 2- cézq;g‘%y(g 3% ”&ﬂ 3pr“88¥¥ % a%gorﬂtda(pgmdb / joétéog(;]glll]_ll?[ eig%¥|abed in
step 1.1, iobtdmed0n iHe mrEcatiing ttep.Uuditegives hdof weﬁxmﬁcﬁ‘hd EfOGBCtm (69 62 mmol ) of
t hi onyl chioride. The reaction mixture is stirred at %ﬁ %E@urs and
t hen concedtMiBADMRERs)r thpeadd.p? &b Jihed- 3#%1?@&1@9%\@ 0&:&8 ?eqks S hken up
in 10 m ofy éjﬂ% {;,}q)rgnj% hapg); qr@@@g Sphaitd, eA).i s poured dropw se into a

sol uti of "9.12 nf (6 62 mm of 30% aqueous ammoni a. The reactlon

m xturé’is stirred at 20C for 14 hours. After thISt%& E

10r ecover ed@.by i8-Dineathyd SxeitydroiHipyAEkI2 | 288 midazeit P%Qf%ﬁ‘ W'neet her .
Filtrati onrg"l/nﬁ dryi ng under reduced pressure give 0. 58 g of expected

product . MR ( DVBO- D6) pm 8.11 (br oadened 3H);
7.32 (m 1|A)pro¢ec25e @lgmar_uebthe We(!jg:d(Qﬁscrztp.q)d in glepd> d ouf, gpfﬁl(\g frogl_éTb

1510. 2N-(6 8-gi h 6 habyridin: Ryl Hmiho] i, Zlauadtdylbotylate, pyri d
in-3-yl)- 5@%(%3 %ﬁ%éﬁob?n[gy?jd@mﬂ?pygollne %ﬁgr%oxam de !((Corrpound 34)

A proc2dur @btalnﬁdl lal‘thet r@remrn‘qﬁtép orhgs ﬁl%esc%f’f?@ a4f gmecte‘gtpé?q&{cr-,g from0.5 g
1.75 - f 1-(3-fl
((:Iescr i gg([:l) |)H NIYi@ (ﬁpggg(rﬁo(r]?ﬁ"ét%% l@r@_ﬁ Péz@ g&md'ggcz % C%‘?%@%H&uﬁé" 1V- e

This gives g(@q)ng of the expected 20product. mp. = 218-2200 ME: [MH = 459

1H NWR ( Mig@gﬁ 10.61 (s, 1H); 8.6 (s, 1H); 84 (m 1H); 7.6 (m
2H); 7.5 ( (m 1H; 7.2 (m 1H); 7.1 (m 1H,; 6.9 (m 2H); 5.9
(s, 2H); 445(m 1H); 4.25 25(m 1H); 4.0 (m 1H); 2.9 (m 1H); 2.3 (m

1H). 25 Exampie H (compound IV-h})
N,N-Dimethyl-3-bromo-?,8-dihydro-6H-pyrroIo[2’,1':2,3]imidazo[4,5-b]pyridin-6-
amine (IV-h)

A solution of 0.5 ¢g (1.5 mmol) of compound IV-e in hydrochloride form in 10 mi of
methanol is eluted on an ion exchange cartridge. Following concentration under
30 reduced pressure of the eluted solution, this gives 0.37 g of 3-bromo-7,8-dihydro-6H-
pyrrolo{2’,1":2,3]imidazo[4,5-b]pyridin-6-amine, which is taken up in 10ml of
acetonitrile. Subsequently 0.52ml (6.91 mmol) of a 37% aqueous formaldehyde
solution is added. The reaction mixture is stirred for 20 minutes and then 0.183 g
(2.77 mmol) of sodium cyanoborohydride is added. After 20 minutes of further stirring,
35 0.5 ml of glacial acetic acid is added and the mixture is stirred at 20°C for three hours.
The solution is subsequently diluted with 30 ml of a mixture of dichloromethane and



Exanpl e 11 (Conmpound 35) N-(6-Acetylam no-7,8-d

I hydro-6Hpyrrolo[2',1':2,3]imd azo[4,5-b]pyrid in-311)-5-fluoro-1-

(3-fl uorobenzyl)-1Hi ndol e- 2-carboxa m. g e 30A solution, stirred at 40C, of
0.05 g (0.11 mmol) of conpound 34, prepared in step 10.2, in 10 m of

di chl oronet hane is adm xed with a solution of 0.013 g (0.13 mmol ) of acetic
anhydride in 5 m of dichloronethane. The reaction m xture is stirred at

40C and th trated der. reduced o i '
Caken up | SRR 0P TYghs SRS i srereca BT GREME b Rrasc et 2R M, o
whi | e hgt , sadidmdmidexkidenshdutioB5 deetlioeet sndews aviphatFeng thev een@Biratgd afndehe
expected pr P iva ; T b i - 1 3),
S Topm . neare gy, T pie BpiGhe oltegibugetion s fpd EMEUERI S
7.3 (s, 1Hfhe renrindgy ofthg symthesiym 1H): 6.9 (m 2H); 5.9 (s, 2H); 5.4 (q,
11-1); & 3Manmi)=284- 1 (m 1H); 2.95 (m 1H); 2.4 (m 1H; 1.9 (s, 3H).

[a]p® = not determined

The examples which follow describe the preparation of certain compounds in
accordance with the invention. These examples are not limitative, and merely illustrate
10 the present invention. The numbers of the compounds exemplified refer to those in
Table 2. The elemental microanalyses, LC-MS (liquid chromatography coupled to mass
spectrometry) analyses and/or IR or NMR spectra confirm the structures of the
compounds obtained. The optical rotation or the enantiomeric purity associated with a
retention time of the eventual compounds containing a chiral carbon were measured.
15
Example 1 (Compound 1)
N~(7,8-Dihydro-6+-pyrrolo[2°,1":2,3]imidazo[4,5-b]pyridin-3-yl)-5-fluoro-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide

20 1.4 5-Fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxylic acid
An aqueous sodium hydroxide solution prepared from 1.15 g (28.92 mmol) of sodium
hydroxide pellets in 50 mi 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  (WQ2006/024776) in 241 ml of
ethanol. The mixture is heated for two hours and then concentrated under reduced

25  pressure. The resulting solid is taken up in 200 ml of water. The solution is washed with
two times 100 mi of ethyl ether, acidified by successive additions of small amounts of
concentrated hydrochloric acid and then extracted with 200 m! of ethyl acetate, The
organic phase is finally washed with twice 100 mi of water, once with 50 mi of saturated
sodium chloride solution, and dried over magnesium sulphate and concentrated under

30 reduced pressure. This gives, after drying at 50°C under reduced pressure, 6.4 g of the
expected product, in the form of a solid which will be used as it is in the remainder of

the synthesis.

1.2 N-(7,8-Dihydro-6H-pyrrolo[2’,17:2,3]imidazo{4,5-b]pyridin-3-yl)-5-fluoro-1-(3-
35 fluorobenzyl)-1H-indole-2-carboxamide (Compound 1)



Exanpl e 12 (Conpound 36)

(-)-N(6-Hydroxy-7, 8-di hydro-6H pyrrolo[2',1":2,31i mdazo[ 4, 5-b] pyridin-3-y

1) -5-

trifluoronethyl-1-(3-fluorobenzyl)- 1H—§yrrolo[2 3-b] pyri di ne- 2- car bOxam de

10 12. 1Ethyl 5-trifl wuoronethyl-1H pyrrolo[2,3-b] pyrid ine-2-carboxylate A

100 mM round- bottorred flask equi pped with a magnetic stirrer is charged

with 0.3 ga(dy L7459 ] S fuore-t-(3 Juorobenzylyitindole-2-carborylic.

5- tr|fluoronetﬁt1 1F+ ( 'ﬂ%)bf ylﬂﬁﬁné-Zgggr%gy)llé acid gy

I nt Ed 2ooa<:|d43>(@myed 4%2%‘4345218)0 ahdo 50. ¥ migel) gfhAnstd mqﬂhviémﬂpmm Wis

adm xed 15, %%Qrbgdlﬁn S‘FK ki ot Wﬂh&&o%ﬁﬁeﬂzoﬂ%lé §AC{0 ANM xture
u ours.

is then bro t tore qu The cool ed solution is concentrated
to dr ynessdmﬂﬂéﬂfommdédlspﬁb@%%r% 2%t fpesimbuies. t Higefeagion nmixture is

di chl 0@”‘9&&%@%@9 %Qe&i?vgg? ggﬁgg gan ﬁmﬁ %‘?%é éoMﬁ&J?ﬁdlvséJﬁﬁ@%%'oWﬁ{W wi th

nor mal agueous 'soO ution water (20 m) and
then with 8&0umid2&9 remol @ﬁéﬂ@@dﬁwnecﬁme@rem@smtxjt!reolﬁ SUPﬁeqL@nw sl@Eeber
20sodi um s gi ves
0. 20 g (1 T3 P B S 0 S acter
1H NVR ( DvBaeD@hd estrggiesnvith tregginies, 5(N|:qj of gthgl gcgtate Hjhe grogniccphased are7. 3 (s,
1H); 4.4 (g, (

5-trifluor orret Egdl?rjrq ?‘g_n f ausgrég)‘b'vgﬁ??%g %ﬁ&;ﬁa E)ur%t[eczi sgdlgmphydro eﬁecaéboggﬁeboxyl at
e A soluti s_mutmm onge 120 8Y iorgterntng tisiuenceoMithi He@! oh satuggied Zodium n 20
m of dry {:fﬁ&rfd%h ShitfhU GRSy oUEr' lglﬁd@urnes%dﬁ%eénd ﬂ%n}cﬁ%@ﬂ%@@ﬁlﬂdeﬁ fedackd xed

successi ve stirring 4 f 3-fluorobenzyl

al cohol an@rets%ﬁ bhm@rcgiuetlotrtamﬁﬁnﬁ yusfieq r Py KRINNAIGHIRN e 2 iirRegolumn,
subsequent &yl QR 5 GnikiSire oﬁ%ﬂmﬂlo‘é‘m&ﬂaﬁ%hﬂ REthSHARL i g?%sa@@d'gcaf gaxyl ate.
The reaction xture is then stirred for 20 h at ambient tenperature and

t hen concegtPeated gompadnd. reduced pressure. The resulting oil is purified by
chr omet=pgr ARk ?Qin@zgyl Lizge@el colum, eluting with a mxture of heptane
and ethyl aceta his gives 0.34 ¢ (0 93 mmol ) of the expected product.
1H NI\/R(DI\PB@M‘}] =84¢ppm: 8.9 (d, 1H); 8.7 (d, 1H); 7.5 (s, 1H); 7.4-6.95
(M 2H); 63(, Bl s, 3760 3ty 745 12,3

ﬁ% (%?%Pioroé%az@mﬂ ( 1#) (S ]py ¥

5-Trifluorone enzyl) - I’Hpyrro di ne- carboxyllc
acid A sol(stilidh 7@3‘3 (0,189; {886} 7.8% (@n HW 6.9 (m 2H) 5.91 (s, 2H); 4.15 (t,

5-trifluor Y 3 robenzyl) 1Hpyrrol o] 2, 3- b] pyri di ne- 2- car boxyl at e
, Obtai ne ggtf )’Lfg% H :éﬁl 100 M of ethanol and 5 26 m of 2N sodium

hydr 0x0de soI utlon is stirred at reflux for four hours. After this time the

reaction '%éaglélgzl(é?ﬁg;&ggti)at ed under reduced pr essure and then taken up

in 40 m xture is acidified to a pH of 3 by successive
addi t i ons B{6-Pretpd? Setihyre-6Hauiralo[2He2, é}n@@iam[éétf&pyr@lrr%dWefh@ﬂD fhy3-

filtratio s en dried under reduced pressure. This
gives 2. Qr}'uoy}%%P e ya%l( @8 d%%)rrbg 'EQ in the formof a 10white powder, which

is used asA isplutien jof Ot%eg By mmcvig OﬁﬁéblorolH Nﬂm@rpmvsmmer)lnd@e@m@moxyim 5
( br Oa%%ne%cgneaﬁ'e;)é]égj in stgé ? g 011:%6 g 8(0%?{(15’10! ) 180 (8 dfthethSiamidbropih v L M
( ) N- ( 6- Hfieatyediin@iediahg oo dﬂ“ﬁm(@;&ﬁmm[ ) 20f, Nilthwdragybengadigzefes ins 3ot plyri d
I n-3-yl)- 5d“metthp4lf0£mfm(d§ fi? uStI!’I‘ ?8 for 15 msInOEeS rg: rearci’ugn mlxture is

15trifl uorone oro enz yrro I ne-2-carboxam d
e ( Conpourstib88juenthpr adreited e vwithal bgtug t(bOfr henaiet fbfodﬁ a@@wm@hyﬁroswp 1.2

is carrie ﬂliﬁg gg@: f
5-trifl uogjg H&)ﬂy’l%glﬁﬁﬁgf% g@%ﬁz ?(e p3(/ OL[@ i\é b13l]"pyorhfn8|nnlg 32r_n| of
car bog9l i (dnaeﬂwgll)‘ormaaqﬂw édjewaa@loepmx@.lrejs subesquentiy sisedmbRY°Cofortliderogsnpound
1V-c, O. 19 I : -
N ( 3-di rret%yl tgﬁﬁ P%%{/%E@\)&‘gg ﬁﬁ%"jacrego%rieis?ﬁ”ﬁ’e pﬁtflrﬁgolgm OSIO inéleOfa‘r’lv teé.alryiri g
(0.98 mmleytraétem-mﬂihhymm(wmﬁ&oﬂ of &itgt ecétatel Dherorganicdpimsteh \aré cpmbimede. Thi s
gives 0. 3§herrgwg£he%x\9 ﬁwcl;\ﬁge Bh (r)nq%? saturated sodium hydrogen carbonate soiution, once

with 20 m! of water and then once with 50 mi of saturated sodium chloride solution,

35 dried over sodium sulphate and then concentrated under reduced pressure. The



mp.: 279-280C |v5 M;])+: 511 25[cdp20: - 3.367';: c = 0.398 g/ 100 m (DVSO)

[
1H NVR (CDCI 3), 5 (pp 8.8 (s, 1H); 8.7 (s, 1H; 8.5 (s, 1H); 8.4 (s,
1H); 7.6 (s, 1H; 7.3 (m 11-1); 7.1 (rg 3H); 6.0 (broadened peak, 2H+ 1H);
5.2 (m 1H): 4.25 (m 1H); 4.1 (m 1H>8.0 (m 1H; 2.4 (m 1H. 30
Exanpl e 13 (Conpound 28)
(-)-N(6-Hydroxy-7, 8-di hydro 6H pyrrolo[2',1":2,31i mdazo[ 4, 5-b] pyridin-3-y

1)- 0 L0l TpHes m%fstawe s (Rirfidd!8g ﬁﬁ@??%%ﬁw A0S fied-GATALXGE whn o

procedure I'mn step 1.2 is carried out
starting f m)xtw@ (3 dg:h(dDorB@hmar)d gethanol. The product thus purified is finally triturated

6-trifluor %géop%og%%tﬁ%wmub% W @22y Gl Q)S()ébttéd ?ﬁdd@ct

35(W20060 nmol ) of the conpound 1V-c 9 g (0.98
mol ) of NMe(iBgdiontt 13¢l-diit Hopr opyl) - N -et hyl car bodi i ni de hydr ochl ori de
and O. <0 g rm’%dn) of 46 N-1-hydroxybenzotriazole in 10 m of

di met hy formar[n Ia Is gives 0.30 g of expected product. mp. = 269-271C
MB: [VH ="BNMB[RIUBR By @ (i), 18.62 (8. ‘B@GB@BJKGO“TFI)L 8%0“1},47»@@(%@&)1 3) 8

(ppm: 8.6 ;

7.35 (m 1ﬁ)(5dfS J”h? Frﬁ% é’h(@? 712& S“(Uj')og? H& EL@Z gﬁ!ﬁ# 18ém51£+§,5 5.2
(M 1H);  4(S2604.33m, W)4.221t TH) 317.(0) i 216r011 202 s, 31*9*) Toit' is

possi ble to prepare conpounds 37 and 38 according to a nmethod anal ogous to

t he met hods described in the above exanpl es. Exanple 14 (Conpound 37)
(+) - N-{®- FExampte ¥ (Gerdpdeyrdt 3} 6H- pyrr ol 0[2' 11:2,3] imd azo[4 ,5-h]

pyridin- 3- -6- . s 4>

18t 11 wor SRR SIS ERIIR. LA S IR AP S

+33. 10, c=fl0ordiéhzgl)-1BEinddle-2MatiexamMiddVR (DI\/SO D6) S (ppm: 10.8 (s, 1H);

8.7 ( o 1Hh>su%9éris of% (6@1@&?%&?&81&%@% pi‘éﬁ%redﬂn%{aﬁqplelﬁ)andbésl(_%i IH;
(m 1H); 4(B6 molléd) cesBinl BarpanateHy 5l & mathangl)is SQfmeCEﬁhﬁ@)l_'?CefOISW? dl@H’i?’ound
3!\)3%6 Al noAf/ter thds Hﬂﬁ the C;t)'?/rrl rngﬁ(tu &l ?Lof ant ﬁted uagezroreduced rS?/Srb:r?j poureci/l) 5-
trill uorom Wlnllef( @atrer mﬂo@@nztpﬂ)W!lh-ﬂhrﬁ@Idlr@SZZféaﬂ r%c%hlﬁr@l@eth&]@z ot

den e nelofiabid MMl cROp e ChThen e opddyn bfinl 6 witdh ar def s |
(t 1H) ; 4docq with 3¢l oBs@brafar SC[EH)[T! chlogdg pelutiaq) dried gve(r,ﬁodlypq) sut@ha@e and
(broadenedtr%ﬁa&nc%h—prated under reduced pressure. The product obtained is purified by
20 chromatography on a silica column, eluting with a mixture of dichloromethane and
methanol, and then recrystallized from a mixture of ethanol and water. This gives
110 mg of the expected product.
Melting point: 288 - 280°C
MS: [MH]" = 460
25 'HNMR (DMSO D8), 5 (ppm): 8.62 (s, 1H); 8.42 (s, 1H), 7.61 {m, 2H); 7.48 (s, 1H);
7.34 (m, 1H); 7.19 (m, 1H); 7.06 (m, tH); 6.92 (m, 2H); 5.99 (d, 1H); 5.91 (s, 2H); 5.17
(m, 1H); 4.29 (m, 1H); 4.1 (m, 1H); 2.95 (m, 1H); 2.45 (m, 1H).

Example 4 (Compound 26)
30  N-~(6-Hydroxy-7,8-dihydro-6H-pyrrolo[2’,1":2,3]imidazo[4,5-b]pyridin-3-yi)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide
A procedure similar to the method described in step 1.2 is carried out, starting from
0.4g (1.18 mmol) of 5-trifluoromethyi-1-(3-fluorobenzyl)-1H-indole-2-carboxylic acid
(WO2006072736), 0.29 g (1.54 mmol) of compound (IV-c), 0.25g (1.3 mmol) of N-(3-
35  dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride and 0.18 g (1.3 mmol) of N-1-



Table 2 below illustrates the chem cal structures and the physical
properties of sone 30exanples of conpounds according to the invention. In
this table: - the "configuration"” colum_ indicates, where appropriate, the
val ue of the optical rotation of the co%%ound, i n degrees, neasured at a
tenperature of 20C, and al so the solvent enployed and the concentration in
g/ 100 m of the sanple; or else the 35enantioneric purity neasured by

Al PhaSS Rl CABRRREIRNN. 12 (e okl AahERidaTnl Nved foosarmound |5

racemc m eports the ting points of the
p/rA\oducts mepdﬁtgdeemuﬁel sius (C; the conpounds are in free base form b5-
"Ac" correspan 0 cetyl group; "OH' corresponds to a hydroxyl group;
" Ph" corresrﬁghages% 2%@ enyI group. Table 2 Compound X1, X2, X3, X4 R3
R3in OonfM@x{NHrt]Temtpaka) (o); g/100 m; solvent mp. (C 1

5  enantiomeric purity = 34%; retention time = 14.5 mn

[o]p® = -1.327°, ¢ = 0.211 g/100 mi (DMSO)
"H NMR (DMSO Ds), 5 (ppm): 10.79 (s, 1H); 8.61 (s, 1H); 8.41 (s, 1H); 8.24 (s, 1H);
7.81 (d, 1H); 7.65 (s, 1H); 7.61 (m, 1H); 7.36 (m, 1H); 7.09 (m, 1H); 6.96 {d, 2H); 6 (s,
2H); 5.18 (m, 1H); 4.29 (m, 1H); 4.12 (m, 1H); 2.97 (m, 1H); 2.43 (m, TH).

10
Example 5 (Compound 27)
N-(6,7,8,9-Tetrahydroimidazo[1,2-a :5,4-b Idipyridin-3-yl)-5-triflucromethyl-1-(3-
fluorobenzyl)-1H-indole-2-carboxamide
A procedure similar to the method described in step 1.2 is carried out, starting from

15 0.06 g (0.18 mmol) of 5-trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxylic acid
(W02006072736), 0.05 g (0.27 mmol) of compound (IV-d), 0.038 g (0.2 mmol) of N-(3-
dimethylaminopropy!)-N'-ethylcarbodiimide hydrochloride and 0.027 g (0.2 mmol) of N-
1-hydroxybenzotriazole in 2 mi of dimethylformamide. This gives 70 mg of the expected

product.
20  m.p.=262-263°C
MS: [MH]* = 508
"H NMR (DMSO Ds), 8 (ppm): 10.75 (s, 1H); 8.56 (d, 1H); 8.30 (d, 1H); 8.22 (s, 1H);
7.81 (d, 1H); 7.62 (s, 1H); 7.59 (dxd, TH); 7.34 (g, 1H); 7.07 (ixd, 1H}); 6.94 (d, 2H);
5.99 (s, 2H); 4.15 (m, 2H); 3.01 (m, 2H); 2.09 (m, 2H); 1.95 (m, 2H).
25
Example 6 (Compound 30)
N-(6-Phenyl-7,8-dihydro-6H-pyrrolo[2’,1':2,3]imidazo[4,5-b]pyridin-3-y!)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide
A mixture of 50 mg (0.15 mmol) of 5-trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-
30 carboxylic acid (WO2006072736), 44.5 mg (0.18 mmol) of compound (IV-f) and 29 mg
(0.18 mmol) of diethyl cyanophosphonate in solution in 6 ml of dimethyiformamide is
stirred at 20°C for 30 minutes. Subsequently 22.5 mg (0.22 mmol) of triethylamine are
added and then the mixture is stirred at 20°C for 12 hours. After this time the mixture is
concentrated under reduced pressure, taken up in 50 ml of water and then extracted

35  with three times 50 ml of ethyl acetate. The organic phases are combined, washed with
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20 ml of water and then dried over sodium sulphate and concentrated under reduced

pressure.

The resulting product is subsequently purified by chromatography on a silica column,

eluting with a mixture of dichloromethane and methanol. This gives 75 mg of the

5  expected product,

m.p. = 129 -130°C

MS: [MH] = 570

"H NMR (DMSO Dg), & (ppm): 10.75 (s, 1H), 8.62 (s, 1H); 8.31 (s, 1H); 8.21 (s, 1H);

7.81 (d, 1H); 7.65 (s, 1H); 7.61 (d, 1H); 7.4 (m, 5H); 7.32 (m, 1H); 7.08 {(m, 1H); 6.93 (d,
10 2H); 5.98 (s, 2H); 4.68 (m, 1H); 4.41 (m, 1H); 4.22 (m, 1H); 3.2 (m, 1H); 2.68 (m, 1H).

Example 7 (Compound 31)
N-(6,6-Dimethyl-7,8-dihydro-6H-pyrrolo[2’,1":2,3]imid azo[4,5-blpyridin-3-y1)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

15 A procedure similar to that of Exampie 6 is carried out, starting from 0.2 g (0.59 mmol)
of S-trifluoromethyi-1-(3-fluorobenzyl)-1H-indole-2-carboxylic - acid (W02006072736)
and 0.17 g (0.71 mmo!) of compound (IV-h). This gives 25 mg of the expected product.
m.p. =212-213°C
MS: [MH]™ = 522

20  'H NMR (DMSO Dg), 5 (ppm): 10.7 (s, 1H); 8.58 (d, 1H); 8.29 (d, 1H); 8.22 (s, 1H), 7.83
(d, 1H); 7.63 (s, 1H); 7.59 (m, 1H); 7.35 (m, 1H); 7.07 (m, 1H); 6.96 (m, 2H); 5.96 (s,
2H); 4.2 (m, 2H); 3.2 (m, 1H); 2.49 (m, 1H); 1.39 (s, 6H).

Example 8 (Compound 32)
25  N-(6-Hydroxy-7,8-dihydro-6H-pyrrolo[2',1 *2,3]imidazo[4,5-b]pyridin-3-y1)-5-
trifluoromethyl-1-(3-fluorobenzyl}-1H-indole-2-carboxa mide

8.1 3-[[[1-(3-Fluorobenzyl)-5-trifluoromethyl-1 H-indol-2-yijcarbonyljamino}-7,8-
dihydro-8H-pyrrolof2',1":2,3]imidazo[4,5-b]pyridin-6-yi pyridine-2-carboxylate

30 A mixture, stired at -20°C under an inert atmosphere, of 0.12 g (0.24 mmol) of (-)}-N-(6-
hydroxy-7,8-dihydro-6H-pyrroioj2',1 :2,3)imidazo[4,5-b]pyridin-3-yl)-5-trifluoromethyl-1-
(3-fluorobenzyl)-1H-indole-2-carboxamide (compound 26), 0.116 g (0.94 mmol) of
picolinic acid and 0.247 g (0.94 mol) of triphenylphosphine in 5 mi of tetrahydrofuran is
admixed dropwise with 0.18g (0.94 mmo!) of diisopropyl azodicarboxylate. After

35 16 hours of stirring at 20°C, the reaction mixture is concentrated under reduced
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pressure and then taken up in 20 ml of dichloromethane and 20 ml of saturated sodium

hydrogen carbonate solution. The organic phase is separated, washed with water,

dried over sodium sulphate and then concentrated under reduced pressure. The

product obtained is purified by chromatography on a silica column, eluting with a

5  mixture of dichloromethane, acetone and methanol.

This gives 0.1 g of expected product.

MS: {[MH]" = 615

"H NMR (DMSO Dg), & (ppm): 10.8 (s, 1H); 8.75 (m, 1H); 8.7 (m, 1H); 8.48 (m, 1H),

8.25 (s, 1H); 8.15 (dd, 1H); 8.05 (m, 1H); 7.82 (dd, 1H); 7.7 (ddd, 1H); 7.65 (s, 1H), 7.6
10 (dd, 1H); 7.35 (ddd, 1H); 7.08 {ddd, 1H); 6.95 (m, 2H); 6.5 (dd, 1H); 6.0 (s, 2H); 4.4 (m,

1H); 4.3 (m, 1H); 3.3 {m, tH); 2.8 (m, 1H).

8.2 N-(6-Hydroxy-7 ,8-dihydro-6 H-pyrrolo[2',1 :2,3limidazol4,5-b]pyridin-3-yl)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide (Compound 32)

15 A solution of 0.065 g (0.07 mmol) of 3-[[[1-(3-flucrobenzyl)-5-trifluoromethyl-1H-indol-2-
yl]carbonyl]amino]-?’,8—dihydro-6H—pyrro|0[2‘,‘E':2,3]imidazo[4,5-b]pyridin—6-yl pyridine-2-
carboxylate, prepared in Exarmple 8.1, in 10 ml of chloroform is admixed with 0.022 g
(0.7 mmol) of methanol and 0.0127 g (0.07 mmol) of copper acetate. After seven hours
of stirring at ambient temperature, the reaction mixture is diluted with 10 mi of

20  dichioromethane and 10 ml of aqueous ammonia, with stirring. The organic phase is
separated, washed with 10 m! of water, dried over sodium sulphate and concentrated
under reduced pressure. The resulting product is subsequently purified by successive
chromatography on a sifica column and then on a neutral alumina column. This gives
0.012 g of the expected product.

25  MS:[MH]: 510
"H NMR (DMSO De), & (ppm): 8.6 (s, 1H); 8.4 (s, 1H); 8.2 (s, 1H); 7.8 (d, 1H); 7.65
(s, 1H); 7.6 (d, 1H); 7.3 (m, 1H); 7.1 (m, 1H); 6.9 (m, 2H); 6.0 (broadened peak, 2H+
1H); 5.15 (m, 1H); 4.3 (m, 1H); 4.1 (m, 1H); 2.95 (m, TH); 2.4 {m, 1H).
enantioméric purity = 92%; retention time = 8.7 mn

30
Example 9 (Compound 33)

(-)-N-(6-Dimethylamino-7,8-dihydro-6H-pyrrolo[2’,1 -2 3]imidazol4,5-b]pyridin-3-yl)-5-

trifluoromethyl-1-(3-flucrobenzyl)-1H-indole-2-carboxamide

35 91 5-Triflucromethyl-1-(3-flusrobenzyl)-1H-indole-2-carboxamide



g/ 100 m; solvent mp. (C 7 CH CH CCF3, CHHH1 -
CCF3, CH CHHH1- 223 - 2259 CCl, CH CH CHHH
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261 - 262 8 CH,
1 - 302 - 303 10

A suspension, sfired at 20°C, of 8g (23.72 mmol} of S5-triflucromethyl-1-(3-
fluorobenzyl)-1H-indole-2-carboxylic acid (W02006072736) in 150 mi of dry toluene is
admixed with 17.3 mi (237.2 mmot) of thionyl chloride. The reaction mixture is stirred at
reflux for 2 hours and then concentrated under reduced pressure. The resulting product
5 is taken up in 25 ml of dichloromethane and this solution is poured dropwise into a
solution of 9.32 ml of 30% aqueous ammonia. The reaction mixture is stired at 20°C
for 14 hours. After this time a solid is recovered by filtration and triturated in 50 mi of
pentane. Filtration and drying under reduced pressure give 5.87 g of expected product.
"H NMR (DMSO-Ds), 5 ppm: 8.28 (broadened peak, 1H); 8.13 (s, 1H), 7.77 (d, 1H); 7.6
10 (m, 2H); 7.41 (s, 1H); 7.32 (m, 1H); 7.05 (m, 1H); 6.9 (m, 2H); & (s, 2H).

9.2 {-}-N-(6-Dimethytamino-7,8-dihydro-6H-pyrrolo[2',1":2,3]imidazo[4,5-b]pyridin-3-

y1)-5-trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide (Compound 33)

Successively, under an inert atmosphere, a pressure tube is charged with 0.4 g
15 (1.19 mmol) of 5-trifluoromethyl-1-(3-flucrobenzy!)-1H-indole-2-carboxamide, prepared

in Example 9.1, 0.068 g (0.36 mmol) of copper iodide, 0.36 g (1.31 mmol} of compound

IV-h, 0.328 g (2.38 mmol) of potassium carbonate and 0.044 g (0.39 mmol} of trans-

1,2-diaminocyclohexane in 10 ml of dioxane. The tube is closed and then stirred at

130°C for 12 hours. After this time the mixture is taken up in 60 ml of a 1:1 mixture of
20  ethyl acetate and water. The agueous phase is separated and then washed with three

fimes 20 ml of ethyl acetate. The organic phases are combined, washed with two times

20 ml of water, then dried over sodium sulphate and concentrated under reduced

pressure. The resulting product is subsequently purified by chromatography on a silica

column, eluting with a mixture of dichloromethane and methanol. This gives 87 mg of
25  the expected product.

m.p. = 203-205°C

MS: [MH]" = 537

[a]o® = -0.86° ¢ = 0.558 g/100 ml (methanol)

H NMR (CDCl3), & (ppm): 9.19 (broadened peak, 1H); 8.37 (s, 1H); 8.15 (s, 1H); 7.8 (s,
30  1H); 7.32 (m, 2H); 7.16 (s, 1HY; 7.08 (m, 1H); 6.78 (m, 2H); 6.64 (m, 1H); 5.72 (s, 2H);

4.05 (m, 2H); 3.91 (m, H); 2.74-2.4 (m, 2H); 2.21 (s, 6H).

Example 10 (Compound 34)
N-(6-Amino-7 8-dihydro-6H-pyrrolo[2’,1:2,3]imidazo[4,5-b]pyridin-3-yi)-5-fluoro-1-(3-

35  fluorobenzy!)-1H-indole-2-carboxamide
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10.1  5-Fluoro-1-(3-flucrobenzyl)-1H-indole-2-carboxamide

A suspension, stirred at 20°C, of 2g (6.96 mmol) of 5-fluoro-1-(3-fluorobenzyl)-1H-
indole-2-carboxylic acid, prepared according to the protocol described in step 1.1, in
80 ml of dry toluene is admixed with 5.08 ml (69.62 mmol) of thionyl chloride. The
reaction mixture is stirred at reflux for 2 hours and then concentrated under reduced
pressure. The resulting product is taken up in 10 ml of dichloromethane and this
solution is poured dropwise into a solution of 9.12 mi (69.62 mmol) of 30% aqueous
ammonia. The reaction mixture is stirred at 20°C for 14 hours. After this time a solid is
recovered by filtration and triturated in 50 ml of diisopropyl ether. Filtration and drying
under reduced pressure give 0.58 g of expected product.

H NMR (DMSO-Ds), § ppm: 8.11 (broadened peak, 1H); 7.5 (m, 3H); 7.32 (m, 1H);
7.25 (s, 1H); 7.08 (m, 2H); 6.89 {m, 2H); 5.91 (s, 2H).

10.2  N-(6-Amino-7,8-dihydro-6H-pyrrolo[2',1 "2,3]imidazo[4,5-b]pyridin-3-yl)-5-fluoro-
1-(3-fluorobenzyl)-1H-indole-2-carboxamide (Compound 34}

A procedure similar to Example 9.2 is carried out, starting from 0.5 g (1.75 mmol) of 5-
fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxamide, described in the preceding step,
and 0.659¢g (1.92 mmol) of compound [V-e. This gives 208 mg of the expected
product.

m.p. = 218-220°C

MS: [MH]" = 459

"H NMR (CDCls), & (ppm): 10.61 (s, 1H); 8.6 (s, 1H); 8.4 (m, 1H); 7.6 (m, 2H); 7.5 (s,
1H); 7.3 (m, 1H); 7.2 (m, 1H); 7.1 (m, 1H); 6.9 (m, 2H); 5.9 (s, 2H); 4.45 (m, 1H); 4.25
(m, 1H); 4.0 (m, 1H); 2.9 (m, 1H); 2.3 (m, 1H).

Example 11 (Compound 35)

N-(6-Acetylamino-7,8-dihydro-6H-pyrrolo[2’,1":2,3]imid azo[4,5-bipyridin-3-y!)-5-fluoro-1-
(3-fluorobenzyl)-1H-indole-2-carboxamide

A solution, stirred at 40°C, of 0.05 g (0.11 mmol) of compound 34, prepared in step
10.2, in 10 mi of dichloromethane is admixed with a solution of 0.013 g {(0.13 mmol) of
acetic anhydride in 5 mi of dichloromethane. The reaction mixture is stirred at 40°C and
then concentrated under reduced pressure. The resulting product is taken up in 10 mi
of isopropyl ether, brought to boiling and then filtered while hot, and dried under

reduced pressure. This gives 53 mg of the expected product.

1 - 252 - 25311 CH CGd, CH CHHH1- 263 - 264 12
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m.p. = 282-283°C

MS: [MH]" = 501

“H NMR (CDCly),  (ppm): 10.61 (s, 1H); 8.6 (m, 2H); 8.4 (s, 1H); 7.6 (m, 2H); 7.5 (s,
1HY; 7.3 (s, 1H); 7.2 (m, 1H); 7.1 (m, 1H); 6.9 (m, 2H); 5.9 (s, 2H); 5.4 (q, 1H); 43 (m,
1H); 4.1 (m, 1H); 2.95 (m, 1H); 2.4 (m, 1H); 1.9 (s, 3H).

Example 12 (Compound 36)
(-)-N-(8-Hydroxy-7,8-dihydro-6H-pyrrolo[2',1 *:2,3]imidazo[4,5-b]pyridin-3-yl)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1 H-pyrrolo[2,3-b]pyridine-2-carboxamide

12.1  Ethyl 5-trifluoromethyl-1H-pyrrolo[2,3-b] pyridine-2-carboxylate

A 100 ml round-bottomed flask equipped with a magnetic stirrer is charged with 0.3 g
(1.3 mmol) of 5-trifluoromethyi-1 H-pyrrolof2,3-b]pyridine-2-carboxylic acid (Angew
Chem Int Ed 2004, 43(34), 4526-4528) and 50 ml of ethanal. This solution is admixed
with 0.5 ml of concentrated sulphuric acid. The reaction mixture is then brought to
reflux for 18 hours. The cooled solution is concentrated to dryness under reduced
pressure. The residue is taken up in dichloromethane (100 ml) and the organic phase
is washed successively with normal aqueous sodium hydroxide solution (30 ml), with
water (20 ml} and then with saturated aqueous sodium chloride solution. It is dried over
sodium sulphate and then concentrated under reduced pressure. This gives 0.29 g
(1.12 mmol) of the expected product in the form of a yellow powder.

'H NMR (DMSO Dg), & (ppm): 12.95 (s, NH); 8.8 (d, 1H); 8.6 (d, 1H); 7.3 (s, 1H); 4.4 (q,
2H); 1.35 (t, 3H).

122 FEthyl 5-trifluoromethyl-1 -(3-fluorobenzyl}-1 H-pyrrolo[2,3-b]pyridine-2-carboxylate
A solution of 0.3g (1.16 mmol) of product obtained in step 12.1, in 20 ml of dry
tetfahydrofuran, maintained under inert atmosphere, is admixed successively with
stirring with 0.23 g (1.74 mmol) of 3-fluorobenzyl alcohol and then 0.46 g (1.74 mmol)
of triphenylphosphine. Added subsequently dropwise is 0.31 g (1.74 mmol) of diethyl
azodicarboxylate. The reaction mixture is then stirred for 20 h at ambient temperature
and then concentrated under reduced pressure. The resulting oil is purified by
chromatography on a silica gel column, eluting with a mixture of heptane and ethyl
acetate. This gives 0.34 g (0.93 mmol) of the expected product.

H NMR (DMSO D), & (ppm): 8.9 (d, 1H); 8.7 (d, 1H); 7.5 (s, 1H); 7.4-6.95 (m, 2H};
6.85 (m, 2H); 5.9 (s, 2H); 4.3 (g, 2H), 1.3 (t, 3H).

CHH
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12.3  5-Trifluoromethyl-1-(3-fluorobenzyl)-1 H-pyrrolo[2,3-b]pyridine-2-carboxylic acid
A solution of 3.15g (8.6 mmol) of ethyl 5-triffuoromethyl-1-(3-fluorobenzyl)-1H-
pyrrolo[2,3-b]pyridine-2-carboxylate, obtained in step 12.2, in 100 ml of ethanol and
5 26 ml of 2N sodium hydroxide solution is stirred at reflux for four hours. After this time
the reaction rmixture is concentrated under reduced pressure and then taken up in
40 ml of water. The mixture is acidified to a pH of 3 by successive additions of 1N
hydrochloric acid. The precipitate is recovered by filtration, washed with water and then
dried under reduced pressure. This gives 2.9 g of the expected product, in the form of a
10  white powder, which is used as it is in the following step.
"H NMR (DMSO Dg), 8 (ppm): 13.5 (broadened peak, 1H); 8.81 (d, 1H); 8.63 (d, 1H);
7.47 (s, 1H); 7.3 (m, 1H); 7.1-6.8 (m, 3H); 5.94 (s, 2H).

12.4  (-)-N-(8-Hydroxy-7,8-dihydro-6H-pyrrolo[2’,1 "2,3limidazo[4,5-b]pyridin-3-yl)-5-
15 triﬂuoromethyl-1—(3-f1uorobenzyl)—1H~pyrrolo[2,3~b]pyridine—Z-carboxamide
(Compound 36)

A procedure analogous to the method described in step 1.2 is carried out, starting from
0.3g (0.89 mmol) of 5-trifluoromethyl-1-(3-fluorabenzyl)-1H-pyrrolof2,3-b]pyridine-2-
carboxylic acid, prepared in step 12.3, 0.25 g (1.33 mmol) of the compound fV-c, 0.19 g
20  (0.98 mmol) of N-(3-dimethylaminopropyl}-N'-ethylcarbodiimide hydrochloride and
0.13 g {0.98 mmol) of N-1-hydroxybenzotriazole in 10 mi of dimethylformamide. This
gives 0.350 g of expected product.
m.p.; 279-280°C
MS: [MH]+: 511
25  [ajp™: - 3.367° ¢ = 0.398 g/100 ml (DMSO)
H NMR (CDCL), & (ppm): 8.8 (s, 1H); 8.7 (s, 1H); 8.5 (s, 1H); 8.4 (s, 1H); 7.6 (s, 1H);
7.3 (m, 1H); 7.1 (m, 3H); 6.0 (broadened peak, 2H+ 1H); 5.2 (m, 1H); 4.25 (m, 1H); 4.1
(m, 1H); 3.0 (m, 1H); 2.4 (m, 1H).

30 Example 13 (Compound 28)
(-)}-N-(6-Hydroxy-7,8-dihydro-6H-pyrrolof2’,1 *2,3limidazo[4,5-b]pyridin-3-y1)-6-
trifluoromethyl-1-(3-flucrobenzy!)-1H-indole-2-carboxamide
A procedure similar to the method described in step 1.2 is carried out, starting from
0.3g (0.89 mmol) of B-trifluoromethyi-1-(3-fluorobenzyt)-1H-indole-2-carboxylic  acid
35 (WQ2006072736), 0.25 g (1.33 mmol) of the compound 1V-c, 0.19 g (0.98 mmol) of N-
(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride and 0.13 g (0.98 mmol} of
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N-1-hydroxybenzotriazole in 10 ml of dimethylformamide. This gives 0.30 g of expected
product.

m.p. = 269-271°C

MS: [MH]™ = 510

[a]o® = -2.614°, ¢ = 0.306 g/100 ml; DMSO

"H NMR (CDCls), 8 (ppm): 8.6 (d, 1H); 8.4 (d, 1H); 8.1 (m, 2H); 7.6 (s, 1H); 7.5 (d, 1H);
7.35 (m, 1H); 7.1 (m, 3H); 6.9 (broadened peak, 2H+ 1H); 6.0 (s, 2H); 5.2 (m, 1H); 4.3
(m, 1H); 4.1 (m, 1H); 2.9 (m, 1H); 2.4 (m, 1H).

It is possible to prepare compounds 37 and 38 according to a method analogous to the

methods described in the above examples.

Example 14 (Compound 37)

(+)}-N-(6-Fluoro-7,8-dihydro-6H-pyrrolo[2',1":2,3]imid azo[4,5-b]pyridin-3-yl)-6-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

[oJo® = +33.10°, ¢ = 0.113 g/100 ml; MeCH

'H NMR (DMSO Dg), & (ppm): 10.8 (s, 1H); 8.7 (s, TH); 8.5 (s, 1H); 8.1 (s, 1H); 8 (d,
1H): 7.6 (s, 1H); 7.5 (d, 1H); 7.35 (m, 1H); 7.1 (m, 1H); 6.9 (m, 2H); 6.25 - 6.1 (m, 1H);
6 (s, 2H); 4.4 (m, 1H); 4.3 (m, 1H); 3.15 (m, 1H); 2.8 (m, 1H).

Example 15 (Compound 38)
N-{6-Amino-7.8-dihydro-6H-pyrrolo[2',1':2,3]imidazo[4,5-b]pyridin-3-yl)-5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

[o]o® not determined

"H NMR (CDCls), 8 (ppm): 9.1 (s, 1H); 8.3 (d, TH); 8.1 (s, 1H); 7.8 (s, 1H); 7.3 (m, 2H);
7.15 (m, 1H); 6.7 (m, 4H); 5.8 (s, 2H); 4.4 (4, 1H); 4.2 (m, 1H); 3.25 (m, 1H); 2.9 (m,
1H); 2.3 (m, 1H); 2.0 (broadened peak, 2H).

Table 2 below illustrates the chemical structures and the physical properties of some
examples of compounds according to the invention.

In this table:

- the “configuration” column indicates, where appropriate, the value of the optical
rotation of the compound, in degrees, measured at a temperature of 20°C, and also the
solvent employed and the concentration in g/100 ml of the sample; or else the

enantiomeric purity measured by chiral phase chromatography. “(+/-)" indicates that the



- 222 - 223 23 CH, CH CCF3

247 -

10

H1- 272 - 273 24 CH, CCF3, CH NHH
1 - 242 - 243 26 CH, G CF3, CH CH

47

, NH
249 25 CH, GF, CH NHH

compound is a racemic mixture;

- the column “m.p. (°C)" reports the melting poinis of the products, in degrees Celsius
(°C)

- the compounds are in free base form;

- “Ac” corresponds to an acetyl group; "OH” corresponds to a hydroxyl group; “Ph”

corresponds to a phenyl group.

Table 2
R '
N : R,
"/ Y(( m
xh =N
F
(Ic)
Configuration
[o1o™ (°); .
Compound | X, X5, X5, X4 Ri Rz | m m.p. (°C)
a/100 m|;
solvent
CH, C-F, CH,
1 H H 1 - 227 - 229
CH
CH, C-F, CH,
2 QAc H 1 {+/-) 139 - 141
CH
CH, C-F, CH,
3 OH H 1 (+/-) 288 - 290
CH
C-F, CH, CH,
4 H H 1 - 265 — 266
CH
CH, CH, CH, C-
5 H H 1 - 237 - 239
F
CH, CH, C-F,
6 H H 1 - 235~ 236
CH




H 1 Enantioneric purity = 94% R = 14.5 nm* 267 - 268 27 CH, 0-CF3, CH,
HH2 - 262 - 263 28 CH, CH, CGCF3, CHOH H1 -2.614, ¢ = 0.306; DVSO
269 - 271 29 CH, 0-CF3, CH, CHOH H1 48

OH
CH

Configuration
[0 (°); .
Compound | Xj, Xz, X3, X, R m.p. (°C)
g/100 mi;
solvent
CH, CH, C-CFs,
7 H - 261 -262
CH
CH, C-CF,, CH,
8 H - 223 - 225
CH
C-Cl, CH, CH,
9 H - 302 - 303
CH
CH, CH, C-Ci,
10 H - 252 - 253
CH
CH, C-Cl, CH,
11 H - 263 — 264
CH
CH, CH, CH,
12 H - 243 - 244
CH
C-CHs, CH, CH,
13 H - 303 -304
CH
CH, CH, C-CHs,
14 H - 182 - 183
CH
CH, C-CHj;, CH,
15 H - 237 - 238
CH
CH, CH, C-
16 H - 224 - 226
CH.CHa, CH
CH, CH, C-
17 H - 275 - 278
CH(CHz;),, CH
CH, C-C(CH3)s,
18 H - 234 — 236
CH, CH
CH, CH, C-
19 H - 244 — 245
C(CHa)s, CH
C-CHs, CH, CH,
20 H - 286 — 288
C-CH,
CH, C-30,
21 H - 275 - 277
CHs,CH, CH




(+1-) 254 - 255 30 CH, 0-CF3, CH CHPh H1 (+/ -) 129 - 130 31 CH,

CCF3, CH CH M Ml - 212 - 213 32 CH, 0-CF3, CH, CH OHH 1 Enantiomeric
purity = 92% Rt = 8.7 mm* 510* 49
Configuration
20 sony.
Compound | X1, Xa, Xs, X4 R, | R, [odo™ ) m.p. (°C)
g/100 mi;
solvent
CH, CH, C-
22 H H - 222 ~ 223
SCH,, CH
CH, CH, C-CF;,
23 H H - 272 - 273
N
CH, C-CF,, CH,
24 H H - 247 — 249
N _
25 CH, C-F,CH, N H H - 242 — 243
Enantiomeric
CH, C-CF3, CH,
26 cH OH H purity = 94%; 267 — 268
Rt=14.5mn*
CH, C-CF,, CH,
27 H H - 262 — 263
CH
CH, CH, C-CF;, -2.614° ¢ =
28 OH H 269 — 271
CH 0.306: DMSO
CH, C-CF;, CH,
29 OH H (+/-) 254 — 255
CH
CH, C-CF,, CH,
30 Ph H (+/-) 129 — 130
CH
CH, C-CF,, CH,
31 Me Me - 212 - 213
CH
Enantiomeric
CH, C-CF;, CH,
32 cH OH H purity = 92%; 510*
Rt = 8.7 mn*
CH, C-CF5, CH, -0.86; ¢ = 0.558
33 N(CHz) | H 203 — 205
CH Methanol
CH, C-F, CH, (+1-)
34 NH, H 218 — 220
CH
CH, C-F, CH, (+/-)
35 CH NHAC H 282 — 283




33 CH O0-CF3, CH CH NOH3)2 H1 -0.86; c = 0.558 Methanol 203 - 205 34 CH,
CF, CH CHNH2 H1 (+1-) 218 - 220 35 CH, CGF, CH CHNHAc H1 (+ 1-) 282

- 283 50
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CH, C-CFs, CH, -3.367;c=
36 N OH H 1 0.398 DMSO 279 - 280
CH, CH, C-CF,, +33.10°% ¢c=
37 F H 1 512**
CH 0.113; MeOH
CH, C-CF;, CH, .
38 CH NH; H 1 not determined 500 **

** value [MH]+ measured by mass spectrometry

*The retention times (Rt) were measured by chiral HPLC on a Chiralpak AD-H column
(250" 4.6mm; 3.5 uM) by using a solution of ethanol and of diethylamine 1000/1 as
eluent, at room temperature with a flow rate of 0.8 ml/mn, detection at 220 nM, by

injecting 10 pl of a solution in ethanol.

The compounds according to the invention were subjected to pharmacological tests in
vifro and in vivo, which demonstrated their advantage as substances having
therapeutic activities. These compounds exhibit an antagonist or agonist activity with

respect to TRPV1 (or VR1) receptors.

Test for inhibition of the current induced by capsaicin on rat DRGs

- Primary culture of rat dorsal root ganglion (DRG) cells:

The neurones of the DRG naturally express the TRPV1 receptor.

Newborn rat DRG primary cultures are prepared from 1-day-old rat pups. Briefly, after
dissection, the gangiia are trypsinized and the cells are mechanically dissociated by
controlled trituration. The cells are resuspended in an Eagle’s basal culture medium
containing 10% of foetal calf serum, 25 mM KCI, 2 mM glutamine, 100 pg/m!
gentamicin and 50 ng/ml of NGF, and then deposited onto laminin-coated glass cover
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% CO, and
95% air. Cytosine B-D-arabinoside (1 uM) is added 48 h after placement in culture, in
order to 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:

The measuring chambers (volume 800 pi) containing the cell preparation are placed on
the platform of an inverted microscope (Olympus IMT2) equipped with Hoffman optics
(Modulation Contrast, New York), and observed at the magnification of 400X. The
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chambers are continually perfused by gravity (2.5 ml/min) by means of a solution
distributing device with 8 inlets, whose sole outlet, consisting of a polyethylene tube
(500 um aperture), is placed less than 3 mm from the cell studied. The “whole cell”
configuration of the patch-clamp technique was used. The borosilicate glass pipettes
(resistance 5-10 Mohms) are moved clase 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 Axopatch 1D amplifier (Axon Instruments, Foster City,
California), connected to a PC controlled by Pclamp8 software (Axon Instruments). The
current traces are recorded on paper and simultaneously digitized (sampling frequency
15 to 25 Hz) and acquired on the hard drive of the PC.

The application of a 300 nM 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 control 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 maximum inhibition). The results
are expressed as percentage inhibition of the control capsaicin response.

In the case of the VR1 antagonist compounds, the percentages of inhibition of the
capsaicin response (1 M) 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 receptors. Table 3 gives an example of the percentage inhibition

obtained with the compounds of the invention.

Table 3
Compound % inhibition in DRG patch
1 69% (10 nM)

Pain induced by intraplantar administration of capsaicin in mice

The intraplantar injection of capsaicin in mice rapidly produces a short-duration
nociceptif behaviour which is manifested in instances of licking, chewing and flexing of

the treated paw. These nociceptive responses are probably linked to activation of the

local TRPV1 receptors by the capsaicin.

37
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of the I ocal TRPV1 receptors by the capsaicin. 52 Methodol ogy:

(E) - capsai ¥/¥ft¢ 8f $3 €¢BPYUPddi | uted at 3 ng/nl in DVMBO, then diluted again,

for its finaseWsiicatenls find i@/ iR thdrbpeutits, Myatiolfagh @Rl pre@dritios and/or
Admi ni stratl on of solvent has no effect at all on the. behavio f the

nouse.1SThelreaipeal &ipain and;ipflasempatipn; ﬁ’irB"’éH@'nof‘etﬂrﬁ%atmcrﬁ’é'”dgﬁ}émafé‘?ﬁ? » 5ani nmal ,

at the | evabpak, MBROLERY fediBffelatbdRdr €SI &3 phid nb@cb@@yad Aficradnemi st er ed
orally 120 mnutes prior to injection of capsaicin after the

admi ni st ra‘ﬂr@ﬁ‘?”ﬁ?tf‘%ﬁ*ﬂ@eﬁ%r\(ﬁﬁﬁ%ﬁhr‘tﬁ%'%r%’%ﬁ“@ pﬁqrh@%r@rqyﬁlg@ g?‘g%%a"?)eaker The

noci cept i fopebaiet psh, O RidtIRE ShdaBadiR@nmi le@ipamvmrwtsadmw the
per son Car*@;él ng out the experinent, and the duration of the vi our al

10mani f est ﬁ@ﬁgt'ngﬁda@éﬂemﬁt'@ ReUTaleiss SIUSFIR Fei. TaRRRLRRIVEY (CANER 8PYRT wat ch f or

a ti mppof ;?er@qaﬂt)essplr(d[lc&&mgarﬁw bEdHE Waitla, it @i {of By dpirdl chibeKiangopf the

i njected paw
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 and cbesity.

25  The compounds of the invention can also be used for preventing and/or treating
urclogical disorders such as bladder hyperactivity, bladder hyperreflexia, bladder
instability, incontinence, urgent urination, urinary incontinence, cystitis, nephritic colic,
pelvic hypérsensitivity and pelvic pain.

The compounds of the invention can be used for preventing and/or treating
30 gynaecological disorders such as vulvodynia and pain associated with salpingitis or

with dysmenorrhoea.



For each conpound an inhibition is determ ned which corresponds to the nmean
of the nociceptive responses induced by the capsaicin in response to a dose
of test product (expressed in ng/kg) adm nistered orally, on a sanple of a
speci fic number of mice (n). 15Table 4 _gives an exanple of the percentage

I nhibition obtained with the conpounds*df the invention. 53 Table 4
Conmpound Dose C A) inhibition of nociceptive responses induced by capsaicin
29 30 ng/ kg 10 63% (+/- 1199 The conpounds of the invention can therefore

be used fOl‘rhéébepreaﬁd?@éaﬂél@@b&hs&ﬂ@ﬂp@a@fﬁmg%ndﬂoﬂtr@@trn@@gﬂr@memfalthe ,
preparation of a nmedi canent for preventlng or treatlﬁlg%ﬁ% (i%hol ogws I n which
t

TRPVL r ecepBeidersaiush iaf gasieagsontiag cald iR iersdess stpmach epaHIgEs. used

for pr even‘FdnEGbr%lI djsbepdih, %l.ﬁaﬁé@@gﬁ% disBasth p&htrddRiY lodsegepiter-mdar e
i nvol ved. 10 Thus, a subject of the invention provi des nedicanents which

conpri se abiliarygslic. one conpound of fornula (1), or a pharnaceutically

accept apl eSﬁﬁia?ly tRE pRIdBEts f the(Prédet Plertiof @bl éles@cﬂ intAé PrevenmAHNd/or These
medi caments find use in therapeutics, in particular in thgstﬁ‘&jvent i on

and/ or 15t F@@Fﬁéh‘?fFWP'Fﬁﬁlﬁﬁd'éﬁrd’eﬁﬁqcbﬁﬁ&ﬁhm@ CUANBIg: ENTRAE R ¥®pat hi ¢ pai-n

(trauma- reb@ﬁ%ﬂary%‘ls%@@é tCoPPEbadRhbonsiridlictCirddnRfidreinatopddigdrdérexi ¢ pain, or
pai n induced by an anticancer or iatrogenic treatnment), (osteo)arthri tic

pai n, rheufBeSEPrpRcEs can Arbsy s far p@mlnganwor‘t!%@@rp%ﬁ% B8 S n, facial

neur al gi a, dé]ﬁ?a%%b@ﬁarrﬂh&fg@l:Hﬁancﬁh@mi@beMd@hwthsns sunburn, bites or
sti ngs post - herpetic neural gia, mnuscle Eal n, tra ped nerves (central

and/ orT®0 pes FYRRauaRs of ligiimventienranaisuhe) ?ﬁdeFTé?% NP OgRRESIO s chaeni a (of the

spi nal col ‘Fﬁ@c&ﬂﬂz‘&ﬁs of thb avchfich fan alsebs Qg&g@n@éaaﬁqg@@ntrm@mng l@merﬁ strokes

of the spinal colum and/or of the brain) and post- st
( pdtseases such as multiple sclerosis, Parklnson)s dlseasg ané Huntin ton ? gl isease.

According to another of its aspects, the present invention relates to pharmaceutical

15 compositions comprising, as active principle, at least one compound 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 pharmaceutically acceptable
excipient.

20 Said excipients are selected according to the pharmaceutical form and the desired

method of administration, from the usual excipients known to the skilled person.

The pharmaceutical compositions of the present invention can be administered orally,
sublingually, subcutaneously, intramuscularly, intravenously, topically, locally,

25  intratracheally, intranasally, 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 disorders or diseases mentioned above.

30  The appropriate unit administration forms include oral forms such as tablets, soft or
hard gelatin capsules, powders, granules and oral solutions or suspensions, sublingual,
buccal, intratracheal, intraocular and intranasal administration forms, forms for
administration by inhalation, topical, ti'ansderma!, subcutaneous, intramuscular or
intravenous administration forms, rectal administration forms, and implants. For topical

35  application, the compounds according to the invention can be used in creams, gels,



The conpounds of the invention can also be used for preventing and/or
treating netabolic disorders such as di abetes and obesity. 25The conpounds
of the invention can also be used for preventing and/or treating urol ogical
di sorders such as bl adder hyperactivity, bladder hyperreflexia, bladder
instability, incontinence, urgent uri na‘iq on, urinary incontinence,
cystitis, nephritic colic, pelvic hypersensitivity and pelvic pain. The
conpounds of the invention can be used for preventing and/or treating
30gynaecol qgj I rs such as vul vodynia and pain associated with
sal pingi ti %méﬁgb\ﬁs?hﬁj%’gseﬁenorrhoea. 54 These products can al so be used for
——ptreventing-and/ or—treating-gastrointestinal-di-sorders-such-as—————
gast r 00eso y SRS Br absiRpunacheedanglio tecer s,
functi onal ILEbys eﬁselg(%?bfg’é? ?}tu;fgcﬁrﬂn‘ﬁéga ohn's d@@%age, pancréeati tis,
oesophagi t iinvenieh ibitableifornemey compSienthe fglpyingichepphredsict s of the present
i nventi en ean he ks r(jlix'?g {J'tﬁeﬂ{]vg?{t?dﬂi on ghgh treatnment of respiratory
di sorders such as asthma, coughing, chronic structive pul nonary di sease
(COPD), br &eohd@onstriction and i nflanmagst-{b @Mdsor ders. These products can
al so be us j i and/or treatgpgg,psoriasis, pruritis, dernal,
ocul ar or %‘ég@ggﬁﬁ#@r’%ﬁ%{oggns’ her pes and shingles. 10The conpounds of the
invention €amsibed be used for treating #ePM@ssi on. The conpounds of the
i nvention treati ng sepgtypl nervous system di seases
such as rrulﬁ;_??rg gﬁrg%)ff@refg@?gl,ﬂl%;er ki nson' s d?se se and Huntington's disease.
Accor dithg fvzgaesitmeicapdtei t s aspects, the3.pment invention relates to
pharmaceuti cal 15conpositions conprising, as active principle, at |east one
conpound according to the invention. These pharnmaceutical conpositions
cont ai n an Seidfuriftforms ate desest swas oadlow agirdy edmisdsiiioneleraPg! to 30 me
I nventi on, ' | GHdaY WAtHERIBBAENG 84 fhe spebifeicRhBlafin. @ Sol vate of
sai d comoﬁﬁ%ﬁtﬁgﬁgﬁ%ﬁgsﬁd @as% o%g' 'g%’gr nar(]:gZuti casl%l y accept abl e exci pi ent.
20Sai d excipients are selected according to the pharmaceutical formand the
dest v efs Terhad iy @%qqe’&lﬁétcéééé Pere ighBY bGwiisbo fxgbRIpBRpRaknaw Lo the
skil |l ed person. The armaceut i cal conpositions of the present invention
can be adniipsageededovdenartfrons thiel scagrial thy invenlintu faerseing g/ theiustalaradiet arl y,
Intr avenouﬁeydoség@fh%ﬁ%:al}ﬁgrdp_ﬁ?_ﬁtgl ib¥eachallbhiad aaehendd vy tephyasasal 1 y,

transdermally or recta se conpositions can be adm nistered in unit
form as aafdoxding 1o the Methashel @dminsieatiopiead thecerightand textasprrsetd saifthey are
i nt ended tgat@at'adm' nistered to aninmals and to human beings for the
prophyl axis or treatnent of the disorders or diseases nentioned above.
30The 2fppropriate unit adm nistration forns include oral forms such as
tablets, sefd Qhoditd oBRLatIRISRBAIHES be BOUFRF fhe (HE G SordRiRints,

sol utions or susEi?m ons, sublingual, buccal, intratracheal, intraocular
and i nt r anlag@rticatarianitea prephiGtion et argiedicarast fooksedlRreestingen ERlRg

| nhal at | 0NpahHBLES In whiERIRBE! FBloptctt BRhIRRLSs metioivEar of

i ntravenous a nistration fornms, rectal admnistration fornms, and

i npl ants. For topical 35application, the conpounds according to the

i nventison KA Bfg K&bild? of 1$38Bectsd BleSpresent invention also relates to a method of
treating the pathologies indicated above, which comprises the administration, to a
patient, of an effective dose of at least one compound according to the invention, or a

pharmaceutically acceptable salt, a hydrate or a solvate thereof.



oi ntnments or |otions. By way of exanple, a unit admnistration formof a
conpound according to the invention in tablet formmy conprise the

foll owi ng conponents: 5Conpound according to the invention50.0 ng
Manni t ol 223. 75 ny Sodiun1croscaranelIo§§6.0 ng Corn starchl5.0 ng

Hydr oxypr opyl net hyl cel | ul ose2. 25 ng 10MHgnesi um stearate3.0 ng Said unit
fornms are dosed so as to allow a daily admnistration of fromO0.001 to 30
ng of active principle per kg of body wei ght, depending on the specific
formul ati on. 15There may be specificcgasms where higher or | ower dosages
are appropriate; such dosages do not "depart fromthe scope of the

i nvention. According to the usual practice, the dosage that is appropriate

for each paté&nbodns ERbLERHRY Rethei¥miure(physi cian according to the method of
adm ni stration and the wei ght and the response of said patient. 20 The

conmpounds of the invention can also be used for the preparation of

nmedi canents, in particular for the preparatign of a nedicanent for use in
preventing or treating pathol ogilé\s iz})v)\ﬁziﬁ RPV1 receptors are invol ved,
as mentioned above. 25According tg her " of 4.t ects, the present

invention also relates to et h (ﬂs\t%igtﬁrz’g Ahg pat hol ogi es indicated
above, which conprises the adiifikstratiomn, toda tient, of an effective
dose of at |east one conpound accgwding to the invéhtion, or a
pharmaceutically acceptable salt, a hydrate or a solvate thereof. 56
CLAIMS 1. Conpound conforming to the formula (0: 5(1) in which:

5 ' ({)

in which:
A, together with the Z,-Zs bond of the bicyclic system to which it is fused, represents a
C4-C-cycloalkyl group, a monocyclic heteroaryl or a monocyclic heterocycle of 4 to 7
10  members, including from one to three heteroatoms selected from O, 8 and N, including
the atoms Z, and Zs;
Z,, Zs, Zs, Z7 and Zs represent, independently of one ancther, a nitrogen atom, a
carbon atom or a group C-Ry;
Z», Zs Zs and Z, represent, independently of one another, a nitrogen atom or a carbon
15  atom and Zy, Zs, Zs, Z4, Zs, Zs, Z7, Zs and Zg together form a bicyclic heteroaryl bonded
to the nitrogen atom of the amide or thioamide of formula (1) via the positions Zs, Ze, Z7
or Zs when these positions correspond to a carbon atom, with one at least of Z,, Zs, Zs,
Z, Zs and Zg corresponding to a nitrogen atom,
W represents an oxygen or sulphur atom;
20 P represents an indolyl, pyrrolo[2,3-clpyridinyl, pyrrolo[2,3-b]pyridinyl, pyrrolo]3,2-
blpyridinyl or pyrrolof3,2-clpyridinyl group as shown below, bonded at position C-2 fo
the carbonyl of the amide or to the thiocarbonyl of the thioamide of formula (l):

3
ke
X5 I \>2
p= XA
4 \
,(n)
Y

X1, X2, X3 and X, represent, independently of one another, a nitrogen atom or a group
25 C-Ry; when one of X, Xo, Xs or X, represents a nitrogen atom, the three others

represent a group C-Ry;



A, together with the 22-7Z3 bond of the bicyclic systemto which it is
fused, represents a C4-Cr7-cycl oal kyl group, a nonocyclic heteroaryl or a
nmonocyclic heterocycle of 4 to 7 10nenbers, including fromone to three

het eroat ons sel ected fromO, S and N, sfluding the atonms Z2 and 4; Z1,
Zg9, Zg, Z7 and Zg represent, independently of one another, a nitrogen atom
a carbon atomor a group CGR2; Z2, 4, 4 and Zg represent, independently of
one another, a nitrogen atomor a carbon 15at om and 4, 4, Z3, 4, 751 Z6,

77, Zg and Rgist sgetdefohor ny@ro@ércmlmcﬁ h@!b roafow cncmg%@lt@yth@ydr@awypgen
atomof thea de. or t he positions

75 when t hes® b@éqqal'kéhg gbg?lké@ﬁ%n&? F@ffaorea )90r"f‘“é{?"a(rﬁ'1 g\ﬁ %'hyloﬁéfea@arv'@&gt , of

Z4, 75, 4, (ZYCG-Alkﬁ,ndrng1 -CQEkeRBRORLC bRy hBickd: éPﬁPQﬂ caatamen\éky@mcﬁw S an
s_an i ndol ¥r|d|nyl
alk

oxygen or sul 20 prese

vy Pl of 2, TR A, ~prFEROMEO By Bk diAIC S akyienatio-, Co
pyrrol ob3, :hec:e]rparnymu Oy hiIkPEmtRioas -GLan, @L@ww@nd@mﬁ&ym tdx9n €z&.-to the
car bonyl of thea} C?ag to the t | carbon of the thioam de formul a
(1): 3 X-- ’Da’lfﬂ[% fCarakyienay.1 GpnCerfiUopy? ko, %yano CQNRRe i, eblﬁe%sent

i ndependentChstOtﬁilek?I ;g tioakylfHid, OYENRARINYPC,-8,-8 gﬂéﬁetﬂéc' 8b)-mbep one
of X1, X2, >§3 OéPX%r prese ts a nitrogen atom the three ot hers r epr esent
a group C R¥Yh-3P) CYSIop éf't ed froma hydrogen atom a hal ogen atom

Cl- C6- al kyl-g( @)aomg-a:iy;ﬂérmaucw-cy&&i@? @y@[l, gawle(bjz(,llcceghwb@mqs (O)s-, Ca-

gfrlwc6 buorcg 6%@%%}5 e 1Pk9¥0?°arqé‘ﬁ £ ngtaﬁﬂry'%% 56 kyP@NBeRs.C1- 86 al kyl |

057 al Kyl B st er Qa8 oA v erat b o OB ar Ky L E ko -
Ca- C7- Zycl S%P’E ?'o g* Céwy%ﬂ?kﬁ‘ry%l eqit é’PkPP*@H&WXYcﬂr b@’ferqa\ﬁﬂﬁh@m koxy,
(C::)?/, arc]:(7) ( P)H‘dﬁ‘l&fﬁroaml br er[ QIB@% beﬂg ﬁohé’lly%bkﬁfbted@ dré-srrabreadukylitiite,

cyc

al o, -S(0 - al kyl,
- S(0) - C3- C7P® ‘Q%‘F%W ““Ca'§% 6%6 ‘&Q”‘a‘?ﬂ?ﬁ%ﬁ@"m C7- cycl oal kyl ,
Cl - 05- 8 kyh+$50,0), 2-or 3C1- C6- f | uor oal kyl - S(0)2-, C3- 10 C7-cycl oal kyl - S(0) 2-,

Ca- C7-cycl gal kyl - kyl SCPNR4RE, S F5, NREC(0) R7, NR6S02R8
A T R AR L G st e WA I e OB

het er oar yl gr@mpﬁselad:thylrrenm habgémamm @f(SAL(BJﬂéIDyI b eeRRIaRyR X4-Okcycloalkyl-
by one or Fiore i8er EulruoRaliEiour 6t asterbat=or U B (rom one.
anot her; cycloalkyl-C;-Ce-alkylene-O-, C;-Cg-fluoroalkoxy, cyano, C{O) NR4Rs, nitro, NR/Rs,
20 Cy-Ce-thioalkyl, thiol, -S(O)-C-Ce-alkyl, -S(0)-Ci-Cs-alkyl, SONR4Rs, NRsC(O)R,
NRsSO:Rs , C{O)NR4Rs, OC(O)NR,Rs, aryl-Ci-Cs-alkylene or aryl, heteroaryl-C,-Cs-
alkylene or heteroaryl group, the aryl and heteroaryl groups being optionally substituted
by one or more substituents selected from a halogen atom, a Cy-Ce-alkyl, Cs-Co-
cycloalkyl, Cs-Cs-cycloalkyl-Ci-Cs-alkylene, C;-Ce-fluoroalkyl, C;-Ce-atkoxy, Cus-C;-
25 cycloalkyloxy, Cs-C;-cycloalkyl-Cy-Cs-alkylenoxy, Ci-Ce-fluoroalkoxy, nitro or cyano
group;
Rz represents a hydrogen atom, a halogen atom, a Cy-Ce-alkyl, Cs-Cr-cycloalkyl, Cs-C;-
cycloalkyl-C,-Cs-alkylene, C;-Cg-fluoroalkyl, C,-Cs-alkoxy, Cs-Cs-cycloalkyloxy, Cs-Co-
cycloalkyl-C;-Cs-alkytenoxy, thiol, -S(0)-Ci-Ce-alkyl, -S(0),-C-Cs-alkyl, hydroxyl or
30  Cy-Ce-fluoroalkoxy group;
Ra and Rs’ represent the substituents of A with the exclusion of the substituents of the
atoms Z, and Zs;
Rs and R3’ represent, independently of one another, when they are carried by a carbon
atom, a hydrogen atom, a halogen atom, a Cy-Cs-alkyl, Cs-Cr-cycloalkyl, Cs-Co-
35  cycloalkyl-Ci-Cs-alkylene, Cs-Ce-fluoroalkyl, hydroxyl, thiol, C;-Ce-alkoxy, Cz-Co-



15n is 0, 1, 2 or 3; Y represents an aryl or a heteroaryl which is
optionally substituted by one or nore groups selected froma hal ogen atom
a G -Co6-al kyl, Ca-Cr7-cycloal kyl, Ca-Cr7-cycl oal kyl C1- C3-al kyl ene,

Cl- Co6-fl uoroal kyl, hydroxy, Ci1-C6-al kox% Ca- Crcycl oal kyl oxy, C3-C7-

cycl oal kyl - O - C6- al kyl ene-0-, C1-06-fl udfoal koxy, cyano, C(0) NR4136,
nitro, NR4R6, 20 d-C6-thioalkyl, thiol, -3(0)-d -C6-alkyl,

-S(0) 2- C1- C6- al kyl , SO2NR4AR6, NR6C(0) R7, NR6502R6 , C(0) NR4R6 OC( 0) NR4RG,
aryl - C1- 05-gjclewlkgngy, 0&-@%&/@1051@@#(%@”&&&)95 a%JI kybroe e-d p@f@?@yb group,
the aryl &getero%y chrou ps bei n(a opt i onal substi't ut ed e or nore
subst i t uents SEPEREYEIORa Ralog 0%1'636@1 Caadjyle@g O, C‘G}g:ecﬁlporoalkyi

cycl oal kyl ,C@9-07 ogy,cthRa! NR: FIRE @)K |r?‘éi‘é‘r o8] LHRHORKNAL i

Cl1- C6- al konc,, C3-C7- 25cycl oal Ky ‘93@ & - O?Igllc ore){ Eyl E)Cl- _Sfol?ﬁ eaﬁgxy
C1- CB- f | uor?b¥I KBY8F, b4ing PBt'Q!)‘ﬁ"B(:?'éh?@“é?%BbonR@fr"@%?é%ﬁtt@”és RSlgeiegdierneom a
hal ogensat aflogan Chitée- aéksdwceféf&ypf |(§3¥@ é}%‘ldémyi @—gé cycloalkyl Cy-Cs-alkylene,

cycl oal kyl aIkern uor oal k
Ca- Crcycl oaﬁi@ir%ﬁ@{f’ alkgh CarCodlePYalicGir DEiQaﬂiS’Y%Nk% @n@y@oailwhpgp,a—alkyienoxy

-S(0)-C1- C@@(takﬂdommk%&p)rﬁtr&gr&gn@b@a hydr oxyl or 30G - C6-fl uoroal koxy
group; R3 and ' represent the subs |tuents of Awith the exclusion of the

substit uent 6539 RnanGRontoggdien wih 2he carboratein qvhied cardes bieemiorm adepfendent | y
of one anotch@baik-hiedy |tgha@_\b are carried by a carbon atom a hydrogen atom a
hal ogeg atom a Cl- C6 al kyl , C3-C7-cycl oal kyl, C3-C7-

35cycl A k{l - C1- C3-al kyl ene, C1- C6-fl uoroal kyI hydr oxyl, thiol,

Cl1- C6- al kory, afﬁsﬂgyrepr&gnp){ﬁde%éhwﬂwxd‘f ofte3 aﬁgfhﬁb’%l%l lﬂé;v &b Eéﬁ*néclj Iyl gnoxy,
aryl C(0)-0, 29 Ycloa kyl-C(0

C3- C7- cycl B%E{OQ?” a@l“o%h& RYPEA ﬂt:(a)ﬁ@e- Y @GLCfrr%lloa&vikQsézvayclgalkyl&o
thiol, NR4R§aJk&‘Bﬁ@(@J@Zﬂudﬂ@él@n %&m(oqr O?-rOélaIl@T eup)., ég,h@-&y%to%f aEYh)-and aryl
gr oups bel on subst’i t ut ed ne or nore su stltuents select ed
froma 5 a%‘g%?dkyé?orﬂy -2y EnecEOal k)?h Cs@yo@.aww@f K@Y-S(O)-,  Ci-Ce-alkyl-

C3- C7-1y/cl sabkyt~ @ﬂ@oalglr«rxg(@rec @;cgﬁoésiég@(gzl bybrc@ca@@rl k:%Xéf lene-

C3-C2-cycl k on enoxy fl uoroal kox
nitro o)r/ c%@#}’ ¢ 0%9)2 “ofed éEV'F%OéﬂdCR@‘ﬂUW@@'EY'T%Q)ZW (?mcr%'%b@fp Jart om y

whi ch car rC@Sykwﬁlkﬁ—Qf@g%lk%n%(O}yC'CQ@ keﬂl%l @r@eool OEQME;- CJ-QFRE/[(BQ:@')‘d R3'
represent, dep ende of “aone_anot her, are carried by a

ni trogen a?bﬁf ‘Fﬂ?’ﬁ' ?P)at &mCreyeipalsd- %r%yqﬂky'w €1(Bel Balkjiuoroalkyl-

C3- C7- cycl oat(oy, ﬂo@oal kété@@ﬁ;ﬁf &%6 Hété%@é@ﬁér‘%m grépY kdKeroary! and

CL- C6-, IkyI c&oh %@

Crcyck o QY. & e%b%m;ﬂpa “lz:(se?sﬂtufeﬁ QXGQVTGI dlofmer gypsticeots-selegtsd frgpgy -, 15
S(0)-, Ci- i%g‘dnuomml kyl @C@}arkle?’cQ?:&y@bél@hkyb 5-Of %}cloaikyl Ca- 03 -alkylens,

C3- C7- cycl | -C )gS al k eneS( -al k S(0) 2-,

G -C6-fi ud 10 qﬁlﬁ %I( oty CorviorysioR y!og( 32C7-cycloalkyl -Cs- Cg—alkylenoxy

c3- C2- CyC|©@d}J<1SF’dor6élk @i{rb)zs} %{r&)p?—-, Cl- C6- al kyl - O C(0) -

aryl - Cﬁ%‘l ﬂz é C3C7 ycl oal kyl - O C(0) -

C3- Crcycl Wﬁy fdepc‘%?e |8 We@ﬁ@i%ﬂr:@é)m aa@%&hﬂm&m@vwe@y%—alkﬂ
aryl - @5C( st-C-;—&V%IOQWWOQJC?Qcy%QD(yI»C{3@& §|'kgaﬁé" Ecﬁéelérkﬁéwer au‘yhgr L gr oaryl
and 20 ar ups being optionally substituted by one or nor

substitue 4sa’g%%é’c¥°€l hPFg‘ﬁtl"athﬁaﬂ”é%ﬁ' aleBhvhighcerragst Hiery Iforcanceagiidineal kyl |

C3- Creycl @atrkyding - ik | eaRp al
C3- Cr- cycl(bgarl k}l/n Fg;B%BICrc cl oéanl% Qﬁo:fthm{egl Ijh%lg}r%@:’%h@ %:EQP%{T& ogrl koxy,

Ttro of GRS i PP BTkt obRBE SIS B adheCatitiner

hydrogen @m@bloélkﬁlfﬁbﬂiy&%ikyl @50@%%5&’ %rﬁa{lg‘/ k%slr-]agk)g?neara Iﬁg?tgaogrylor R4
i\

-C2-cycl oa‘[sllz | ene
and R%& éh v@*t% 3 Hﬂ Phar. o@eﬁs ét‘@fﬁﬁ‘kﬂr%@ )z &rarGreayclonl S rnﬂaﬁ?r_
azeti di necy@e«éumim iy BIoRSIc) ! BCRIRPLIE, Ry elgl. | O - LRULBLENSLI ne

pl perazi ne or honopi perazi ne ‘bel ng

subst i t ut &g Gaypyglod ¥I@ G- adeeneeg( cy ogd ﬂqqroafkyl -C(O), hdeOXy 01 Ce-

C3-e7- cycambkl lc lo8he: ¢ My . yl, 30
vl - S0y R G Ygf PR 9%%%@%@?2?&@'% 57" Y CoRGEARY,

C3- Crcycl B'Q[FQQ‘VTQ1§%GO§| eneeary@w l@&}@m@mle@v yleinekgl hater oS group;

aryl -4 0) ry, afed-HPr, Pé@éhf?r( dertly ng(aﬁ%

C3- C7- cycl oal kyFI@ES(E)>B C3- al 0Q%gpr}le é}%@g Qgro rllﬁqr%(%)-,csh?/"a/r’oxy,
Cl- C6- al kyl oxy, C3-C7- cycl oal kyI wy, C3-Crcycl oal kyl - C1- C3- al kyl enoxy,

Cl- Co6-fl uoroal kyl , aryl oxy-Cl-C6-al kyl ene, aryl oxy,

het er oar yl oxy- Cl- C6- al kyl ene or heteroaryl oxy group; 35R6 and R7 represent,
i ndependently of one another, a hydrogen atom a Cl-C6-al kyl, 59

C3- C7-cycl oal kyl, C3-Crcycl oal ky1l-0-C3-al kyl ene, aryl - Cl- C6- al kyl ene or



5al kyl enoxy, C -C6-fl uoroal koxy, nitro or cyano group; or R6 and R7
together forma lactamof 4 to 7 nenbers conprising the nitrogen atom and
the group C(0) which carry them R8 represents a 01-C6-al kyl,

C3- Crcycl oal kyl, C3-Cr7-cycl oal kyl - C1- C3-al kyl ene, aryl- 01-06-al kyl ene or
aryl group, the aryl group being optionally substituted by one or nore 10
substituents selected froma hal ogen atom a Cl-C6-al kyl, Ca-Crcycl oal kyl,
Ca- Cr cycl oal kyl - C1- C3-al kyl ene, Cl1-C6-fl uoroal kyl, C1-C6-al koxy,

C3- Crcycl ol lyl 9X¥alkftac %h%)éfda%l-é¥bg-§ﬂ<%/lgﬁe aérﬁﬁﬁﬂ%%[er@dr%iyr&ﬂf @ koxy,

nitro or cyano group; her Torm a sultam of

menbers, cambOrEIPnREIRthepiinaln gehstitterhDd et HenereotHhsEreNts spisciad E%mray t hem
15R9 repreﬁ?[}@% C%M Ogaencabog]ky!a @%'Iégﬁ‘}yélbgmyli @?—C%Wéﬁckg/@bk—ﬁg»alkylene

03-Crcycl oa - al kyl ene; uoroa

Ca- C7cycl oft @ﬁlusugwalkﬁa e ey@lk@m kyl - Qs-ﬁta@ycl%lkx}%'nox9s-ch‘:¥wlﬂd¥19mC@a| koxy,
nitro, 5:yaﬁ|g ,ﬁmgé,r che_ﬂﬁé}.geg%)glg,% o‘f"cifé/r{o §u roup; the sul phur atom or

atons of t ycle A e in oxi form (S(0) or 20the nitrogen
atom or at @hBs Aay Fofadetealfarn %&ﬁctaﬁn ekitde Zéﬂefﬂ6$Fﬁ10@NP6$dﬂ@i§)e piffogereatopt m of a

base or adgﬁ(“hgg; 5%10& %)n“t,rg:ha(% ?%éfn and in the formof a hydrate or

sol vat e. ormul a g%accordl ng to Caiml,

characteri Bedeprﬁserﬁata iG-Gualttbr fsCrovaisalhe Gehecutoalivf-GrCaaivigne. avla) A,
25, 26, Zig, é8—'aikﬁl Wor%l @Hzgpaﬁs al?sﬁ'g%pao%tr%%ﬂtlﬂﬁ’gly sﬂbétfﬁﬁ?gﬁ %Fu@'or f‘n%Ferml a4

(1) according the general fornu
Z7 and0z3 $Lé>f§|ﬂ&l§é¥$t Sei@@i@é;ﬁr@ﬁﬂénbﬂ”?g%’f aéﬂ% arfotGeglkyl aC@'er'b"MﬁO%hﬂmC@ Ta group

C R2; 50necﬂ: oa I@I CZ%Eg-Qﬁyléﬁe cal. Ceﬁﬁ’&agﬁylt e —@6 %ﬁ(ro?? nCEaCQBS'/cﬂ’dHﬂ(yl ybended to

the nitrogen at ani ne or thi oani de. of fornula (Ib); AP, W R2,
R3 and R3' cyglaalysCaetritdanesy. Cinbsdeprerkrxr sHaar&§¥yanogragsor ding to dai m 1.

4. Conpoung aﬁd)ﬁ lf:;@th(ef' ?ﬁ)nﬁ%&ﬂt‘éhﬂ& 4 & PYentit®s, Qonfelidihgind ﬁiﬂogen atom

characterized In e group 1575, z6, Z7 and Z3 represen
|ndependerﬁﬂ%/th619r@4@e3(9%©\ﬂ"ﬂ1@'if cargy ®aMbon at om bonded to the nitrogen at om of

the anisde gr rép'?és%ﬁfé‘ éjﬁalglfgerf Qfomﬂaac(t -alkgr c@tcgrcg?eei@an@l@ cBaycndﬁya@qLo% are
as defined 1n the general fornula accordin
alkylene, C4-Ce-fluoroalkyl, C,-Ceg-al oxy, C3-C7-cycloalkyloxy, Cs CT—cycIoalkyi C-Cs-
alkylenoxy, C4-Cs-fluoroalkoxy, nitro, cyano, NR4Rs or RsRsN-C4-Cs-alkylene group;
the sulphur atom or atoms of the heterocycle A may be in oxidized form (S(O) or
S(0)2);
20  the nitrogen atom or atoms may optionally be in oxidized form (N-oxide)
in the form of a base or addition sait with an acid, and in the form of a hydrate or

solvate,

2. Compound of formula (1) according to Claim 1, characterized in that it conforms to

25  the general formula (la):

Z
e N
H\ Z7 = A\ .
N_ZH_\ - Ry
ONEE
w R,
(la)
A, Zs, Zs, Z7, Zs, P, W, Rzand Rs’ being as defined in the general formula (1} according

to Claim 1.
30

3. Compound of formula (1) according to Claim 1 or 2, characterized in that it conforms



61 R2represents a hydrogen atom R3 and R3' are carried by a carbon atom
and represent, independently of one another, a hydrogen atom a hal ogen
atom or a Cl-Cs-al kyl, hydroxyl, Cl-Ce-alkyl-C(0)-0-, NR4Re, NR6C(0)R7 or
aryl group; 5R4 and R5 represent, inde dently of one another, a hydrogen
atomor a Cl-Ce-al kyl group; Re and R7 tepresent, independently of one
anot her, a hydrogen atomor a G -Ce-al kyl group. 106. Conpound of formula
(I') according to any one of Clainms Ito 5, characterized in that the group
ES Z-71 71196eZycbbldl forfhuiddiph 5 is selected from M_ Ra 1576, Z7 and Z3
represent, independently of one another, a carbon atom bonded to the
nitrogen atomof the am de or thioamde of fornmula (1), or a group CGR2, R2
represents a hydrogen atom and RSZ are arrl ed by a carbon atom and

represent, |ndependently of one not hE L gen atom a hal ogen atom or
20

a CrCe-al kyI hydr oxyl , e-al kyI N R,' NR6C(0) R7 or aryl
group; R4 and R5 represent ende d;‘i\ eAanot her, a hydrogen atom
or a CrCe-al kyl group; R6 R7 \ eprese , entIy of one another, a

hydrogen atom or a CrCe-al kyI gro . 25 7. Corrpoun 3of formula (1)
according to any one of Clainms Ito 6, characterized in that Wrepresents an
oxygen atom (Ib)

Zg, Z7 and Zg represent, independently of one another, a carbon atom or a group C-R;;
5 one of Zs, Z7 or Zs corresponds to a carbon atom and is bonded to the nitrogen atom of

the amine or thioamide of formula (Ib);
A P, W, R, R;and Rs' are as defined in the general formula (1) according to Claim 1.

4. Compound of formula (1) according to any one of Claims 1 to 3, characterized in that

10  the group

/ S\Z/Z

6\ . 4\2\:2,
is selected from:

A Sy LU S
Doy NG SRy Ry RN,
N

5 N NDDQJH s *NT N 0 N Zean® N
. AN N N o)
Ry ? 3 ’ Ra,Ra \A?R:*
Ry
3 R A f 78 N 7 N
N..ZE/ N g—ﬁ— - N : ;LN_‘- ;E Ra é—L—;E»-\ é——.—.—r \>\’NH
R3 25 R Z N ZE'\N N Zo~ r N
» ? Ry R N7 TN,
Ry Ry

No N ANy N Ne N
2 , Z_Z_ “j: 2 . 2 2 ,
‘i N /\l/: ’ Ry N = ~N & é N._= Re
Z2 N z ZZN
3 Ry

15 Zs, Zs, Z7 and Zg represent, independently of one another, a carbon atom bonded to the
nitrogen atom of the amide or thioamide of formula (I), or a group C-Ry;
Rz, Rsand Rj' are as defined in the general formula (1) according to Claim 1.

5. Compound of formula (1) according to any one of Claims 1 to 4, characterized in that



8. Compound of formula (1) according to any one of Clainms Ito 7,
characterized in that 30P represents an indolyl or pyrrolo[2, 3-b]pyridinyl
group as shown bel ow, bonded in 62 position C2 to the carbonyl of the

am de or to the thiocarbonyl of the thigamde of forrmula (1): 5X1, X2,
X3 and X4 represent, independently of one another, a group CGRl; Y and n
are as defined in the general fornmula (1) according to Claim 1. 9.

Compound of formula (1) according to any one of Clainms 1 to 8,
char act er i Zg@eprosdriviy hiRRrobsn s0hected from a hydr ogen atom a hal ogen atom

C1- C6- al kyl quoro Kk 10C C6th|oa I al kyl 0) 2-.
70, CComponfis TP HormAsed 3 4CaUPHiaR 000 M Cont (6ToRegee of obg agother

char act er i zebydrogdrhaton) am[bgeﬁfaidm eoapOopCgtamyl, o a O-Cs-a§ca(Oiog to
any one of ngmqjq {)ﬁ? haracterized in that Y represents an aryl which
is opti onall\&v (PR 3 96 or more hal ogen atoms. 12. Conpound of
formul a5( | R;aeaRdiepestat, arpspenendy oChd afotAert @ ndrogenatere bekiceck-aikyit hat

20P represents an indolyl or pyrrolo[2,3-b]pyridinyl group as shown bel ow,
bonded in §88Ption G2 to the carbonyl of the anmide or to the thiocarbonyl

of the thi earindeRokpfebntirdepdidenBBofind anc@gdreatredrobem Atcn ngr(ngﬁsnala}lom a
hal ogen atom Cl1-C6-al kyl, Cr-C6-fluoroal kyl, Cl-C6-thioal kyl and

G - 06- al kyF'%Po) 2- . 13. Conpound of formula (1) according to any one of
Clal ms 1 to 12, characterized in 5that the group Z7Z9 1. 122

o 154 2éom’pbfouSnd of formula (I} according to any one of Claims 1 to 5, characterized in that

the group
Z
Z/ 8‘Z/Z

4 R
z Z,~5 > 3
ﬁ\z/ 4~7. A
5 3
R,
is selected from:

z Zg N
é 27 B\I A\ R é——zz,— I N R3|
ZG . N 3 ZE\ N/ N
N R R
3 3

15 Zs, Z7; and Zg represent, independently of one another, a carbon atom bonded to the
nitrogen atom of the amide or thicamide of formula (1), or a group C-R,;
Rarepresents a hydrogen atom;
Rs; and Ry’ are carried by a carbon atom and represent, independently of one another,
a hydrogen afom, a halogen atom or a C;-Cg-alkyl, hydroxyl, C;-Cg-alkyt-C(O)-O-,
20  NRyRs, NReC(O)R7 or aryl group;
Rs and Rs represent, independently of one another, a hydrogen atom or a C4-Ce-alkyl
group;
Rs and Ry represent, independently of one another, a hydrogen atom or a C;-Cg-alkyl
group.

25
7. Compound of formula (I) according to any one of Claims 1 to 6, characterized in that

W represents an oxygen atom.

8. Compound of formula (I) according to any one of Claims 1 to 7, characterized in that

30 P represents an indolyl or pyrrolo[2,3-b]pyridinyl group as shown below, bonded in



is selected from _zoNZr "%-'"R, Zit 6"--r N3 R3 Z6, Z7 and Z5
represent, independently of one another, a carbon atom bonded to the
10nitrogen atom of the am de or thioam de of formula (1), or a group CGR2
R2 represents a hydrogen atom R3 and ' are carried by a carbon atom and
represent, independently of one anothery~ a hydrogen atom a hal ogen atom or
a Cl-C6-al kyl, hydroxyl, Cl-C6-alkyl-C(0)-O, NRAR6, NR6C(0)R7 or aryl
group; 15R4 and R5 represent, independently of one another, a hydrogen atom
or a Cl-C6-al kyl group; R6 and R7 represent, dependent one anot her,
a hydr ogenPasitieR 6r2 &0 &e esbamikF the 88‘{519 %"Pe’ﬁ' QE'QE‘? raonh 9 Bihfg&\‘f’aé‘f‘%‘?nog)ZOP
represent s famuia@ol yl or pyrrol o[ 2, 3-b] pyri di nyl group as shown bel ow,
bonded in position G2 to the rbonyl of the amd or t®» the thiocarbonyl
of the thioam de of fornula 3’5?1 , X2, X3 ax esent,

i ndependent |y of oneganother,? a gyou @-Rlor 6 X% selyetted froma

hydr ogen atom a hal Bgen at C al kyl , roNlkyl,

Cl- C6-t hi oal kyl and Cl - C6- al kyIXB(O) 1 ocess\f r preparing a
compound of fornula (1) according to,(alm)y one of dainms 1{Blo 13,
characterized in that a conpound ofYgeneral fornula (1¥):

5 X, Xz Xsand X, represent, independently of one another, a group C-Ry;
R4, Y and n are as defined in the general formula (1) according to Claim 1.

9. Compound of formula (1) according to any one of Claims 1 to 8, characterized in that
R, is selected from a hydrogen atom, a halogen atom, C;-Ce-alkyl, C;-Ce-fluoroalkyl,
10 C1"Cs‘thioalky| and C1"C6*a[kyl'8(0)2—.

10. Compound of formula (|) according to any one of Claims 1 to 9, characterized in
that n is 1.

15  11. Compound of formula (I} according to any one of Claims 1 to 10, characterized in
that Y represents an aryl which is optionally substituted by one or more halogen atoms.

12. Compound of formula () according to any one of Claims 1 to 11, characterized in
that

20 P represents an indolyl or pyrrolo[2,3-b]pyridinyl group as shown below, bonded in
position C-2 to the carbonyl of the amide or to the thiocarbonyl of the thioamide of

. x;%D

25 X4, Xa, X5 and X, represent, independently of one another, a group C-Ry;

formula (I):

/X1

= l
P Xz.\

\2



(I'1) in which P and Ware as defined in the general fornula (1) according
to daimlis reacted wth a conmpound of general formula (I1l1), 10 zZZ8' Z' 11
Z5 in which A Zi, Z2, Z3, Z4, Z5, Z6, 4, Zg, Z9, Rg and Rg' as defined in
the general fornmula (1) according to Caim1l; - when B represents a
Cl- C6- al koxy, C3-C7-cycloal kyl w, C3- Ofdycl oal kyl - Gi - C3- 15 al kyl enoxy or
aryl - C1- C3- al kyl enoxy group, with an am de of the conpound of general
formula (111), under reflux of a solvent, the alum nium am de of the
conmpound of general formula (I11) bein repared by prior reaction of
tri met hyl aRan§ Gpladedifiom 8 ydwgap @ien. @%ageﬁ@@mm,f%rﬁuwéy!( FrCy-fluerogiiylen D
repr esent s cae Migalgy aH® C,-C.gnNsLepresent s a hydroxyl group and W
represents an oxygen atom 20 either by converting the carboxylic acid
function into acid halide and then by reacting the conpound of general
formul a (11} CompdurahofBomeps ¢ acdcsdiag ehhor bmeofClaimant. Y2 radpraseired iran
oxygen toma\{\,it&éguhe conpound of general formula (I11) in which D
represents anhﬁ d)roup, in the presgnce of a base; or by coupling the
conpound of general formula (I1) witfistheZeonpounds of the general
25formula (111) in which D repredents j@n N r gup, in the presence of a
coupling agent and a base in a ch\@n'g,z4; n\B Bepresents an NH2 group
and Wrepresents an oxygen atom by Zgact fag e conmpound of general
formula (1) with the conpound of general f R%(III) in which D 65
corresponds to a leaving group, in the presence of a copper salt in
catal yti c grgeuii=d figi:t he presence of a catalytic amount of a ligand all the
copper, all in the presence of a bgse in a solvate. 515. Conpound of
fornul a (IWZ;;Z N (CH2) 1 Q{nm\ h 26, Z7 and Zei represent,
i ndependen f_lon sher , >ar t or a group C-R2; one of Z6, Z7
and Z5 corresposids carbon at ofh an ies the group D; 10D represents
a hal ogen atom or an NH§39roup; R2 represent$ a hydrogen atom R3 and R3'
represent,_independently of one another, a hydr o%en atom a h%l oqen atom a
Cl- C6- al kyfe; ZC@-”%J@H’@&?’E;I!”,"GQ%N@'?US&9%@'&%?1&‘%}111@"6 -Gageon giomghpided o the
%- ggﬂfol U?ﬁi@?djkéfyétomwmd)ifiﬁbf of fﬂidﬁmii%&ff@ﬁ?@hqlﬂgiwg g@azéﬁg?yC: Ea: k)él( 8;0/,0
-Cr-cyclga - -C3-a noxy, aryl - -0, - C6- al kyl - -0,
C3- C7-cycl %HFRQ}W%E@)%?VGEO,Q‘%??O@?- cycl oal kyl - C1- C3- al kyl ene- C(0) -0,
Cl- C6- f | udRpak R} a6 63r+i6d by exaarbarhatom, ariR&REseNREGENYRIENt Y of @reoamattheror ar yl

or ot e subdty ERgfAlim R bdin BIHER S SLAG) SR GlSRRMIGEY Y o
C3- C7- cycl adRey NRe QIR OF- dyldreradiky| - C1- C3- al kyl ene, C1- C6-fl uor oal kyl ,
Cl- C6-&l kaxyandR; fdraden0ahdofeRédntly@Pone another, a hydrogen atom or a C;-Cg-alkyl
group;
Re and R; represent, independently of one another, a hydrogen atom or a C4-Cg-alkyl
group;
W represents an oxygen atom;
20 P represents an indolyl or pyrrolo[2,3-blpyridinyl group as shown below, bonded in
position C-2 to the carbonyl of the amide or to the thiocarbonyl of the thicamide of

X 3 X 3

X7 TN X7 N
P= ?\ ’ 2 or x[\ I 2
X3\X4 N\‘! N N\1

Q

. F

formula (I):

X1, Xz, X3 and X, represent, independently of one another, a group C-Rq;



20Crcycl oal kyl - G - C3- al kyl enoxy, C1-C6-fl uoroal koxy, nitro or cyano group;
or else R3 and R3', together with the carbon atom which carries them form
a C3-C7- cycloal k-1, 1-diyl group; R4 and R5 represent, independently of
one anot her, a hydrogen atomor a Cl-C6-al kyl, C3-C7-cycl oal kyl,

C3- C7-cycl oal kyl - C1- C3- al kyl ene, aryl - &f- 05- al kyl ene or aryl group, or 25R4
and R5, together with the nitrogen atomwhich carries them form an
azetidine, pyrrolidine, piperidine, azepine nor phol i ne, thionorpholine,

pi perazi ne_or honopi perazi ne group roup, NRAR5 bej ng_.opt i,onal

subst it ut eRr by sgleeied GerhpKyAroden a@“c?%‘ﬁ%&?’kﬁ‘ om, Cr-Cerakyl, C1-Bs -ﬂuoroallkyl,

C3-Crcycl O@LJ@,Jtm@kmn@tjgyjﬁqn@ sav)yd - C1- Co- al kyI ene, aryl, heteroaryl,
aryl -S(0)2-, Cl-C6-al kyl-S(0)2-, Cl-C6-fl uoroal kyI S(0) 2,

C3- C7- cycl oal kyl 802- C3-C7- 30cycl oal - Cl- al

aryl - C(%) cﬁ%%sépkme%'cmawr@so@% "Bﬁw PCF@(CBI? G o e 8 s 1

G- cr. %/C|Rﬁ1é<36ha|§éte%cﬁ|h‘ﬂ¥ét%%wgo%d o@en@@ farmiaraqa) kyl - G(0) -, hydr oxy, CL- CB
- a lkyloxy, C3-Cr7-cycloal kyl oxy, Ca-Crcycl oal kyl -Cl1-C3-a | kyI enoxy,

Cl- Co-fl uoroal kyl, 66 aryl oxy-Cl-C6-al kyl ene, aryl oxy,

het er oar yl oxy- Cl1- C6- al kyl ene or het eroaryl oxy group; R6 and R7 represent,

i ndependently of one another, a hy atBm “a Cl1-Cs-al kyl,

C3- C7-cycl oal kyl , C3-C7-cycl oal kyl - 3=al kyl ene, aryl -Cl-C6-al kyl ene or
aryl group, the aryl group being optionall {ysubstituted by one or nore
substituents selected froma 5hal ogen atom a C1-C6-al kyl,

C3- C7-cycl oal kyl, C3- C? cycl oal kyl -d -C3 (Rl kyl ene, Cl

- G6- f'uoroi%'\@féhclglaﬁ Jerfida frfin6 ) hé}éifls%lﬂé)(l)s&o?&ﬁﬁb%laﬁ kyl - O - Ca-

al kyl enoxy, p uoro oxy, nit or CP/ano group; or R6 and R7 together
form a | acisaeacied wlﬂﬁecmmﬁ@mib@f@e@@m)qu@mﬁd likhe nitrogen atom and the group
C(0) wy ch carry them 10 16. Medicanent characterized in that it conprises
a conmpound of formula (1) according to any one of Clainms 1 to 13 or an
addition salt of this conmpound w t /azmaceutl cally acceptable acid or

el se a hydrate or a solvate of t eco formula (1). 17.

Phar maceuti cal conposition cRarasteri z R't conprises a conpound of
formula (1) according to any one @T\Zﬂ’ Fni JAt 13 or a pharmaceutical ly
acceptable salt, a hydrate or a solvate of STRonpound, and al so at | east
one pharmaceuti cal | y accept abl e exci pi gn@ 18. Use of a compound of formula
(I') according to any one of Clains 1t 3 for preparing a nedi canent

i ntended figrwHdrex ent ZQr.andzt i at mentZ,0R, aat Ro e giefised invicd yénegal TRV A
receptors. 2519. Use f a conpound of fornula (1) according to any one of
Clainms 1 t® aegordse ;Sﬁ Adaling a medi cament intended for preventing or
treati ng paiwheni Bf Ir@a@@ntsora Ot C i aydeskyloy, oCogi-cadloalksdr dir s,

gynaec, oglcal dlsord S r0|ntest|n i sor res

di sord §r BARIPUSY SV Srifi RS b SRR ee'éh@arafa'ﬂef?ui%%a?mﬁ'g)%ﬁ%t@t%ﬁfa‘

herpes, s Wbﬁﬁjl@%lil),(ﬂﬁ@éﬁ%ﬂm)@ﬂ @ﬁolﬁbrﬁ,&ﬁé gRiminiemcamidi¢ af thaeompogndsyfsgepanal 30
formula (Il1) being prepared by prior reaction of trimethylaluminium with the compound

of general formula (iil) in which D’ represents an NH; group;
- when B represents a hydroxy! group and W represents an oxygen atom,

20 either by converting the carboxylic acid function into acid halide and then by reacting
the compound of general formula (Il) in which B represents a chiorine atom and W
represents an oxygen atom with the compound of general formula (Ill} in which D’
represents an NH; group, in the presence of a base;
or by coupling the compound of general formula (lf) with the compounds of the general

25  formula (lll) in which D’ represents an NH, group, in the presence of a coupling agent
and a base in a solvent;

- when B represents an NH, group and W represents an oxygen atom, by reacting the

compound of general formula (II) with the compound of general formula (Ill) in which [’



10

15

20

25

30

65

corresponds to a leaving group, in the presence of a copper salt in catalytic amount, in
the presence of a catalytic amount of a ligand all the copper, all in the presence of a

base in a solvate.

15. Compound of formula (V)
zZ

N R,
—2L- Bj: W (IV)
(CHy)14

in which

Zs, Z7 and Z, represent, independently of one another, a carbon atom or a group C-R;;
one of Zs, Z; and Z; corresponds to a carbon atom and carries the group D;

D represents a halogen atom or an NH, group;

R;represents a hydrogen atom;

Rs; and Ry’ represent, independently of one another, a hydrogen atom, a halogen atom,
a Cy-Cgakkyl, Cs-Crcycloalkyl, C;-Crcycloalkyl-Ci-Cs-alkylene, C;-Ce-fluoroalkyl,
hydroxyl, thiol, C-Cg-alkoxy, Cs-Cs-cycloalkyloxy, Cs-Cr-cycloalkyl-C4-Cs-alkylenoxy,
aryl-C{(0)-0-, Ci-Cs-alkyl-C(0)-O-, C3-Cs-cycloalkyl-C(O)-0O-, Cs-Co-cycloalkyl-C4-Cs-
alkylene-C(0O)-0, C,-Ce-fluoroalkyl-C{O)-O-, oxo, thiol, NR:Rs, NRsC(O)R;, heteroaryi
or aryl group, the heteroaryl and aryl groups being optionally substituted by one or
more substituents selected from a halogen atom or a C4-Cg-alkyl, C;-Cs-cycloalkyl, Cs-
Cr-cycloalkyl-C4-Cs-alkylene, C;-Ce-fluoroalkyt, C;-Cs-alkoxy, Cs-Cr-cycloalkyloxy, Cs-
Cr-cycloalkyl-C4-Cs-alkylenoxy, C4-Cg-fluoroalkoxy, nitro or cyano group;

or else Rz and Ry, together with the carbon atom which carries them, form a C;-C;-
cycloalk-1,1-diyl group;

R4 and Rs represent, independently of one another, a hydrogen atom or a C;-Cg-alkyl,
Cs-Cr-cycloalkyl, Cs-Co-cycioalkyt-C,-Cs-alkylene, aryl-C,-Cs-alkylene or aryl group, or
Rs and Rs, together with the nitrogen atom which carries them, form an azetidine,
pyrrolidine, piperidine, azepine, morpholine, thiomorpholine, piperazine or
homopiperazine group, the group NR4Rs being optionally substituted by a Cy-Cg-alkyi,
C3-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C4-Cs-alkylene, aryl-C4-Cg-alkylene, aryl, heteroaryl,
aryl-S(0).-, C4-Ce-alkyl-S(O),-, C4-Ce-fluoroalkyl-S{Q),, Cs-Cs-cycloalkyl-S(OQ)z-, Cs-Cs-
cycloalkyl-C,-Cs-alkylene-S(O).-, aryl-C(O)-, C+-Ce-alkyl-C(O}-, Cs-Cr-cycloalkyl-C(O)}-,
Cs-Cr-cycloalkyl-C,4-Cs-alkylene-C(O)-,  Cy-Ce-fluoroalkyl-C(O)-, hydroxy, C4-Cs-
alkyloxy, Cs-Cro-cycloalkyloxy, Cs-Cr-cycloalkyl-Cq-Cs-alkylenoxy, Ci-Ce-fluorcalkyl,
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aryloxy-C4-Ce-alkylene, aryloxy, heteroaryloxy-C;-Ce-alkylene or heteroaryloxy group;
Rs and R; represent, independently of one another, a hydrogen atom, a C4-Cg-alkyl,
Cs-Cr-cycloalkyt, Cs-Ci-cycloalkyl-C4-Cs-alkylene, aryl-C4-Cg-alkylene or aryl group, the
aryl group being optionally substituted by one or more substituents selected from a
halogen atom, a GC;-Csalkyl, Cs-Crcycloalkyl, CsCs-cycloalkyl-C;-Cs-alkylene,
Ci-Ce-fluoroalkyl,  C,-Cs-alkoxy, Cs-Co-cycloalkyloxy, Cs-Cr-cycioalkyl-C4-Cs-
alkylenoxy, C4-Ce-fluoroalkoxy, nitro or cyano group;

or Rs and R;together form a lactam of 4 to 7 members comprising the nitrogen atom

and the group C(O) which carry them.

16. Medicament characterized in that it comprises a compound of formula (1) according
to any one of Claims1 to 13 or an addition salt of this compound with a
pharmaceutically acceptable acid or else a hydrate or a solvate of the compound of

formula (1}.

17. Pharmaceutical composition characterized in that it comprises a compound of
formula (1) according to any one of Claims 1 to 13 or a pharmaceutically acceptable
salt, a hydrate or a solvate of this compound, and also at least one pharmaceutically

acceptable excipient.

18. Use of a compound of formula (1) according to any one of Claims 1 o 13 for

preparing a medicament intended for prevention and treatment of pathologies involving

TRPV1 receptors.

19. Use of a compound of formula (I) according to any one of Claims 1 to 13 for
preparing a medicament intended for preventing or treafing pain, inflammation,
metabolic disorders, urological disorders, gynaecological disorders, gastrointestinal
disorders, respiratory disorders, psoriasis, pruritis, dermal ocular or mucesal irritation,

herpes, shingles, depression or diseases « ~ "1e central nervous system.



