WD 20091112678PCT/ FR2009/ 000052 1 AZABI CYCLI C CARBOXAM DE DERI VATI VES,
PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF. Docunents W?2006/ 024 776,

W2006/ 072WE 200902378010 144 and W2007/010 138 despb'oﬁ)‘eRni S?bwﬁbbg?ﬁst

car boxam de derivatives with in vitro aqnd in vivo antag or ~ag
activity on receptors of TRPV1 (or VR1l) type. There is still a need to find
novel |igands for receptors of TRPV 1 type, which are inproved in terns of

functional activity, netabolic profile and/or safety profile. The present
| nvention SaAméﬂc@f%Lﬁ@!o?xﬁh?ﬁ)@'xxr&bb@b@k&';\%ﬂGE%ZEREEX%'TF@S%‘m REQ. .
derivatives that have in vitro and In vivo ahtagoni st or a t tivity
on receptors of TRPV1 (or VRTHERAREUTACUSETHERBEOECt of the invention
concerns the conpounds corresponding to the general forrmula (I)

her ei nbel ow. Anot her subject of the invention concerns processes for
prepari ng PpeungeipoM@800G/0gkndi7al MODRANEIOTA ) 73BnoWRZ00FIMect 40f dnbe
invention GeRGR AOf . C f .general. formula (1) .
especially in nz{gﬁggggn#gg%éé P%pcglﬁac%%%él%ﬁlechn\%ﬁﬁ%sogvi]tPi"g)ﬁfg.m %’%Wﬁounds
of the i nvanagansteooagesgastvityont rkeemensef ARPVAr(oUVRT e, <721 Z2 Xi X1 j 3-*-
(Rb 3N\ W5CH2)n (I) in which: W) 2009/ 112678PCT/ FR2009/ 000052 2 it being
under st ood that when one fromanong XI, X2, X3 and X4 represents a nitrogen
atom the bheteris stibar esggotedfind nave rigapdsCiaRlIrecafitors 22, TRIRY antyp@4whrprasent ,

S s e T S e

atom and one from anong Z1, Z2, Z3 and 4, corresponding to a carbon atom

- bei b t NIt ) o | . of the thi i de of
Formil a (1]® st ot SBIAT s, bk B RoBlnd areBPutie FREPTe « hem
a 5- menberesfivaiiveg, thathiaverin wirccambini wvangntagonistr @geoniat activitpdnaacdasrsaiions,

this ring pepP9 pyjghally saturated or unsaturated and being optionally
substi t ut eﬁ@ Vtﬁ or@)?tpehore substituents R3; Wrepresents an oxygen or

sul fur atom
A first subject of the invention concerns the compounds corresponding to the general
formula (1} hereinbelow.

Ancther subject of the invention concerns processes for preparing the compounds of
general formula (1).

Another subject of the invention concerns the use of the compounds of general formula -

(1) especially in medicaments or in pharmaceutical compositions.

The compounds of the invention correspond to the general formula (D:

H\ Z//ZT
X TN 2 Rb

Xlskx/ N W

N
}CHz)n
¥ (1)

in which:

X1, X2, X3 and X, represent, independently of each other, a nitrogen atom or a group C-



nis equal to 0, 1,2 or 3; Y represents an aryl or a heteroaryl optionally
substituted with one or nore groups chosen froma hal ogen atom a group
Cl- C6- al kyWwo@06711267igoal kyl, C3- C7-cycl oal kyl C1- C3- g

Cl - 05-fl uoroal kyl, hydroxyl, Cl-C6-al koxy, Ca-Crcycl oapﬁzlf%gﬁoglgaogz

cycl oal kyl - C1- C6- al kyl ene-0-, C1-C6-fl uoroal koxy, cyano, C(0) NR4AR5, nitro,
NR4AR5, Cl1-05-thioal kyl, thiol, -S(0)-Cl-C6-al kyl, -S(0)2-C1-05-alkyl,
SO2NRAR5, NR6C(0) R2, NR6SO02R8, C(0) NR4AR5, OC(0)NRI R5, -Si-(Cl-C6-alkyl)3,

- SF5, aryl gCl-05-al kyl ene or aryl, heteroaryl-Cl-05-al kyl ene or heteroaryl;
t he groups.  Cl1-C6-al kyl, C3-Cr- cycl oal kyl , C3-C7-cycl oal kyl - C1- Caal kyl ene,
C1- 06- f | uoit B&INGyINderstacddhaiehan OrGafr@a aeyarigoal Ky Xaxandatdepresents a nitrogen

Ca- C2- cycl gahkyhe Stha S an, optionally substituted with a
hydr oxyl group, Cl- %6 gﬁ{?‘%; o§a%ﬁ4%§trmhe aryl and heteroaryl groups being
optionally substituted with one or nore substituents Rg, which may be
identical o Arzdihf chos n.froma hydrogen
atom a hal 6gén atom%r“(g‘,élB %%én?nh&l%é?‘egﬁ@gg g%%o RffBgen 3o, 2 carbo

C3- C7- cycl| @aMkgna @pukaRkyl ene, Cl-C6-fl uoroal kyI aryl oxy- Cl1- C6- al kyl ,

Egt :;ggm&wast%ﬁ mﬁ]anox;?a%kxl v ﬁglzc %Or%p%%é? 13 B8R AeRANL/ 000052 3

aryl t hi o- GinecEom| &ydnchét, é&o&a}ﬂld KA m@&s@daigl@la earby afdim, -H8iry bonded to
| kyl ene-t hj I t hi o- Cl- C6- al kyl ,

Cl- 05- al ko?%,”@g@??o"% IaIE'ﬁ eeg‘o‘?”%%*hg?m%e? fggﬁ“ﬁ fhC1. 3. al kyl enoxy.
Cl- C6-f | uor oal koxy, cyano, C(O) NR4R5 nitro, NR4R5 d - C6-t hi oal kyl

it v sl Gasflr B G2 Bk Sl S EREs! N v ¥ 0ld s

C1- C6- al ky‘hiSS(lOS zaomp@&mg:safmmgamaawm -aB(03abon @'serﬁ:q thysclnngl theihg PRy ,

N RoSoote, oy B M BB et Soaor L et g o diois P PR

het er oar yIR€1- 05- al kyl ene, aryl oxy, arylthio, heteroaryl oxy or
heteroarylthio; the heteroaryl or aryl groups being optionally substituted
with one or nore substituents Rg, which may be identical to or different
from each Wtrﬁ@rﬁSGFRQaﬂ@memﬂsglﬂaawm ogen atom a hal ogen atom or a group
G -Cral kyl, C3-C7- cycloal kyl, C3-C7-cycl oal kyl - C1- C3- al kyl ene,

Cl- Co6-fl uoroal kyl, Cl-Cral koxy, C3- C7- cycl oal kyl oxy,

C3- C7- cyclfb@IeI@IyP[-t@Q G el ¥yl ene-0-, hydroxyl, thiol or Cl-C6-fluoroal koxy;
R3 represents, when it is borne by a carbon atom a hydrogen atom a

hydr oxyl g%oup, thiol, Cl-C6-alkyl, C3-Cr7-cycloal kyl,

Ca- C7- cycl od&¢K§sert arany!kar| @ mefer@iryl0gptiohallyr sidiskituted @itk @ﬁea:Irkmm;e, groups
C3-C7-cycl y I I I koxy- Cl-
G- al ky! eree > L TelYa e E o, & B G R G B8k 0 B Jad i

Ca- C7- cycl@afxakylene, C§|31aq3d<f5IIIl<Emib’09 Bidroas- 6I -Ryblinry, C-0)-biRAfBKyloxy, cs-c:?-

Ca- C7- oycl SSLR] e b SR PR Baroellb R SRR Gl LTI M & s

al koxy, C£1€§7&%I¢@Ik&bl tkigl, 07§(O)€8=CE7aIIQ&'CI$J(@)k9I -CEBkeg3- %MRBV\NRGC(O RT

% gg glylél oal kyF%(Oé’r\Jﬁ%/kﬁll en@ﬁmg% C)ér?g(l? gllr?aﬁpo%ﬂ @I“a Clé)é(# ng‘?@%lrﬁl"gf’I t ut ed

\t/)m th abhycmdxwte@amlnﬁh GealiGhsrel ckroixq;ter@aryNRh&@;ro@s (RSC§-aCIF14YI8M7&ycMQI&ﬂ it is
orne t 0
5 8- cyor AT PSR OC Ry UL SISRBRS,  Bbe B hotirsgr kg

aryl - C(0) and C3-Cy—cycloalkyl Cs- C6~aiky@$}e@7— bymbomtbydalIyCém)sﬂtuted with a hydroxgl

83 ga%c:g?@da) ﬁoﬁoeR &S@@? an alr? er%’?( ¥°“pé B%ﬂ"%l Riffong 30) 2

Cl- Co-f u@ub&ltlktyﬁ WSh@:héorrr@aeﬁ?L}smyehts&kgkwhtcS(nﬁb)yaaa id€iceiNto or different from

cycl oaI kyI 3 {f@ﬁ' kyl ene S(0)2-, Cl-C6-alkyl-0-C(0)-

aryl - 25 R -, Ca- C?- cycl oal kyl -G C(0) -,

Ca- C7- cycI oal kyI Cl- C3 al kyl ene-O- C(0)-, d-Co6-fl uoroal kyl-0-C(0) - ,

aryl -O C( ar 0-C(0)-, hetergaryl or ary t he het eroar and
aryl gr ougg 'I%eclhﬁt% ﬁPI%ﬂaIIYPIP ?hb@?ri”t it %y“t ﬂtoB’hi oqﬁ'We s‘@b@t’??ﬂ ts Rg;
the group<:@r- @Glﬂaﬂkiﬂﬂ1 CS-NI@I&GKI9C;L¢%J&BQI?IF%2@&%/ @P@Qéu’%yﬂ heteroaronx

C3- C7-cyc|t¢)a¢F {:“,7 Cél | oal )yé é) kyl ene =t 1 uor oal I(

possi bly D& gi’}f b%‘I’I S RN ST ﬂ?'ISnylheIff%qd -C cﬁa@@t@%@ %eral R5; R4
and R5 represent, independently of each other, a hydrogen atom or a group
Cl- C6- al kyl, C3- C2- cycl oal kyl, Cs-C7-cycl oaI-kyI - Cl1- C3- al kyl ene,

aryl - C1- 05-al kyl ene or aryl, or R4 and R5 together form w th the nitrogen
atom that bears them an azetidine, pyrrolidine, piperidine, azepine,

~ nor phol i ne, thionorpholine, piperazine or honopi perazine; the group NR4ARS



WO 2009/ 112678PCT/ FR2009/ 000052 5 substituted with a group OH, Ci1-C6-al koxy
or NRARG, or alternatively RO represents a nitro, cyano or NR4ARS group. In
t he conpouwls 20bopE»ergl fornmula (1): the sulfur ato

oxi dized form-(S(0) or 5(0)2); the nitgogen aton(s) ﬁngj)%%?q%éggwﬁszbe in
oxi di zed form (N-oxide). The conpounds of formula (1) may conprise one or
nore asymmetric carbon atons. They may thus exist in the form of

enanti onmers or diastereoi soners. These enanti onmers and di ast ereoi sorrers

and al so ”bﬁ?tthib-‘?ﬁ -g:hakyeof heﬂe?t?elrﬁ%d‘@ ba%ﬁ(gI éw%éubeﬁlk%IEf?% IH:&%IIC kgés or

i nventi on. The conpourds of formil a
of aci d- ad@gieicgp/ IQ@IKYQJH@Hh’Qd&r@a-@IhyIsa@zté -lsepn, ps-C-ofclaatieyldxyy euCon.
These solv . d e I t e but
Che salts SPCRRE DR RRRLEC oYk RuBBRIRE S Warks) QYORRERE' BRIE, ARES.,
i sol ati ng FhesdiegiolinasCotydasievihia. Ch Pr&hf@oalkﬂf@n(pnaalkyieﬁe -thive -B(@)edtCoHN. The
conpounds f | al i 0 r t

B! OUCAS Lol i8Rk 2I56)- Xl RnblE, E QLRI NAIEL AR Yy,

sol vat es, P Y e
wat er nol e@upeﬂu@’pawlta{oée-sol Grebt-cycRutiyl-BiRe-at eﬁsélaﬂtyﬁodalma{mscsaélmmeer m

part of thg(o)nvegblmR _Sqt@_e ga'g[(ﬁiéen%fp th@?ﬂ(@ﬁ?}ml ng%% Cﬂf? r)PEéeR

fol |l ow ng def’t hi t1ons at’o
br om ne orOQ(Q]NE@RmeaWDh@iBFOaIylcanﬂr@rrﬂgmr@haewrw-sﬁ BCyalkyderteni anyiogy, f romt

to z carbo Vi u

-exanpl e, C%y@%&?@et%r@g%ngbrtgaegéggar@ rg(?r;chéglggﬁr %I @ian l nlélsggg?%ﬁpgoqagVB
car bon at otbstigiedavithyone ¢f morasabstituerits BmcMm:h may be tepticaito pidifférenigrearip.
Exanpl es thak Jigy- be nmentioned include nmethyl, ethyl, propyl, isopropyl,

butyl, isobutyl, tert-butyl, pentyl, etc.; an alkylene: a Iinear or
branched saturated dival ent al kyl group, for exanple a group Cl1_3-al kyl ene

represent sga r 8@ i va S

canon at oirarsrédrrr%%gfspgr P%u %?onq g Il‘ Eﬁeerfr:léwﬁn%'b? %ﬂu&l ne’i%LYIEt%”éne or

propyl ene; Cycmkiboijﬁ-@iQWMIQ?%MMQI@OOS%%WQFO@WH o8l-Rytalkory,s &:uEat ed or
artiall . I QK —OE—XI@IEP% i oned

Pncl ude %/hég@grgg(glgg g (FY%JC'OQI ?'é’)é?%?'k%ﬁ?u yC ){?Egﬁ@%ﬁ cﬁag % etc.;

a cycl oal kyl oxy: a radical -0- cycloalkyl in which the cycloalkyl group is

as defi nqu:p,r EI’éS@H@' Yhen R id I)cfr’rg laké/zirlﬁorﬁﬁ't]pﬁ'l Klyg g%ﬂpa‘torﬂnaeh%ri)%}f)ggo IE}/dr ogen

at ons of have been re aori'ne
radi cal dhal K- Crﬁ”\VIhwa’rCn‘CIYéloalkklyIngGmmIqaﬁwh@ getikylete, pce@wusnc;atkyr a

[ por 02 K Yex- 8o, K- AEBHRyIORI ., SRIEIIVAL LIS, BRATP cRlo gy, dave

been replaced wt rrne’ ato r adi cal
-S-al kyl i%e aIle%ne t%&wmgolalkgiom@ﬁs alieyleief Cada-qyelealkytistGy-alaylermmylC - a

monocycl | %%fkﬁé@@(om@w"@@@ SLELBEOBLANY U, BRI NIRED Boffhd O L bon

atoms. Exanpl €s of € “nent1 one
napht hyl &o@qa@lkylach&@v IgMl.: CaCroyrbeafil-Ce-Caralkylamp c Ci-Co-finonvalkilc Qyrarip 5-

to 12- d N.
Eranpl oo o Sonacy ol Lo o G oty B ARl e o &

i m dazol ylalkYﬂﬁﬂea%ICy'ICyCIWIKﬂQm@/I Ca-alxdgm 9I1Q Cb-§@-t0l9lclaa|bﬂ(l-}ﬂ1 Cd-ailq»termysﬂr

f t hi Ugﬁ

pywdyl Ip(gr az”nrlﬁ &éﬁgﬂ yndﬁft‘&%?ﬁﬂ{é‘gﬁm’m ﬁ@u@ alkbﬁ} Eﬁﬁtﬁées of
bi cyclic H¥t eroaryl S that may be nmentioned include i ndoI yI i soi ndol yI,

b f I NorelgIoilVe I d

benzofur e B5RABHEL SRR e NEOF RSN bl PR o A QUL
pyr rol of 2,8ub] Gy Fr-dydioaliyr 5@*‘30{08¢'@aik3biqas'@a“aiwlenqoy@f Gi-tfBodky] pyyHAP)-,

pyrrol o[ 1, q noty cin i haz
qui noxal i n@yléeligyr rcgpb)[ 1, ? rei) C&rlklaa“(@qg@ é a%o ”’Elkﬁ%gx% %Q;ylen? ngo[ 1, 2-
a] p)ér i d?ZIGly@erﬂuOm&iaIi-@KQ) 2- @y @I-ﬁyblkylrﬁsfodaz @, -CeFuaiopkyl-8iaii nydryl-
i mdazo[1
pyr azi nyl , 8|7(m 2d’azd[ % %kytl)]sr@IZaz Gyt TR gLy 5P P8 b5 PR ERz0[ £557¢] pyri d
yl,  pyr azayopaks-GiRyalkdsre-S()s-a00iCafalyBOa ), | ayidt AS)-alRID-C(O)-, Co-Cr-
pyrazol of 2y & Al NS 5V b;-Co-cycloalkyl-C,-Cy-alkylene-0-C(O)-, Cr-Ce-fluoroalkyl-O-G(O)-

, aryl-O-C(O)-, heteroaryl-O-C(O)-, heteroaryl or aryl; the heteroaryl and aryl groups

being optionally substituted with one or more substituents Ry; the groups C;-Ce-alkyl,



"oxo" neans "=0"; "thio" neans "=3". WD 2009/ 112678PCT/ FR2009/ 000052 7
represent, independently of each other, a group CGRL Rl being as defined in
t he gener aW® @008/ 2608 Anong the conpounds of generapclrmr2do/dddogtat are
subjects of the invention, a second subgroup of conpounds is constituted by
t he conpounds for which one fromanong X1, X2, X3 and X4 represents a
nitrogen atom the others anong X1, X2, X3 and X4 represent, independently
of each other, a group C-Rl; Rl being as defined in the general fornula
(). AmongCt ttercszcﬂdsmmundﬁa Of cyarRARyAC,-CoamAbae, (10,-¢tRbraig), SRy Spahgt he

i nvention, @ﬁ’hﬂ’l gé) ‘(%'Of conpaunds is constituted by the- corrpo%nds
for which,S yarg 'QFR!I’DX@1 Conbsory omiadbng X3 and X. represents a
nitrogen atom and the others represent, independently of each other, a
group C—Rl RI %g as defined in the general formula (1). Anong the
conpounds 3f Feresest Hﬂqj%oe(‘ﬂ§”t{yr95teaﬁlﬁ gthepty Bydragest atomeor meienpiGre- a
fourth SUka)QUQa-@fr CAORRINGS.Cl-2y GEAIRIC 18,28k Rhe! BR) -@:or@o%wg%%ef&rarwo?h Rl

is chosenol%ﬁoma o en atom_a hal ogen atom an
C1- C6-f 1 u ér‘ﬁéy'ﬁs fﬁr ferro.cwith| %91*)@09%@1@ tthat @@ﬁ‘fﬁdbﬁ@s aof agetidineal
formula (Ipyridhahear %lp‘éH@ih@Ct %Zijlné henfoFBH%Wié Onthlcﬁ'ncfrblﬁéhhesu@ O o

conpounds i's cqonstituted by t conpounds 556N from a
hydr ogen a'f%’?ﬁp'%{arﬁ’%rth?]@roé!f’mgnée@%ﬁpﬁw*'ﬁﬁsb%ﬁu@ﬂ W@HQ)QBOUDG@DQQ‘GU(ME

conpounds @ byl | hat _ . a
S S L LT R

equal to 1ary! s@8Mphetites CofCerflipealiay- $é?)mﬂ3:ac( -gyclaahiat-Se-, Qs’d}?ects of
the i nventdyema k-8 @#@?Qkﬂaﬁ&é@@gu%rﬁfc Wlﬁlda‘?kw ?:(@P“é @-%E&galw ch?

or a Het eroar t1onal

conpounds %ﬁoéz resents_an aré
substitutée FWQﬁq‘é” Qr Hylegedupe- chesesfiieraalky- Q{Q)oge*ﬁw oM £1ﬁeoup
C1- C6- al kydikyasyg, Ct @c@&:ﬁé&!k;ﬂai)ky'Ca-dé[@algali(m:ﬁ@glmw&%&yﬁ C»genﬂ[l@rjoaifkglr mul a

(I') that are su cts of the invention, an eig ﬂroup of conpounds is
const i t ut IYBYW-Fiealmsaamgiors heigprnon- Pe‘ﬁ:ls“é‘g‘éﬁ’ﬂ@ o hetreaapyioxyppt i onal |y

substituted with one or nore groups chosen froma WO

2009/ 112678PCT/ ER2009/ 000052 8 hal ogen atom and a group Cl-C6-al kyl or

C1- C6- f | udteo@I%k{r reRspsentt iaferandeaik oeadprtaere @t Rydsogeypratay adirour ChiGazol yi .
Anong t he a:@mg-mﬂz@ydﬁau@ﬁr@r@tcyi:%m@ Clayibad, A8 seilbhigtdm of a rgr"’?he

i nvention, q ni nth sub unds i s constituted by the conpounds
for which & r%BP%?@H‘B B‘Hé‘nwbm' ngﬂ WHaeng %lm%’?lsﬂdﬁﬁfé@ﬁﬂiﬁ chosenf freora ne

atom a nmedigengb@®np Sd GFHrow @LELsRat Icy3ﬁi7¥cy‘é|o%ﬁ‘<?treé I Sydodicdy,. or a

t hi azolyl. Anong the conpounds of %enera fornul a hat’ are subj écts of
the i nventdiEnes Grermrvoralyh opCot! ews‘anﬁm@fcloglka@mt%@t exrlanjkvi-Fe Cs-
conpounds digienaky,ab- %-ﬂ&‘;@cﬁeﬂ&ﬁ?tﬁtr@op ¥, optionally substituted with a
fluorine at roup or Among t he conmpounds of gener al
formila (19 ?‘TmrPdld 'gE’QgéﬁHBFféwsa 61 tOc E‘é"qnﬁﬁPé?ﬁ agkm sAMBTieng Hiehnitosr)r stom of
conpounds dnd t6®CED) gratie thab¥edBegonpounds for which Wrepresents an oxygen
atom Anong the conpounds of general fornula (1) that are subjects of the

invention, a twelfth subgroup of compounds is constituted by the conpounds

for which glrep@engsa apsuy €, RIS eOLe,- wsﬂfa%ﬂd@”é: ¥ydfgaliﬁgéﬁ-00%n@%ﬁle 23 and

ni t rogen atog a carbon atomor a group C R2, ‘one from a
Z4 corr espitigdleiepepradyie %Y[cﬂ'ﬁ’%féﬁ“ﬁﬁ)%ﬁ%lﬁﬂy wsﬁ@'t&drwlﬂ‘xb!ﬁﬁ geatofeor m

one from apfbuehts cHoden£3nPdHalbden %HW@I@UP@#@- rf%a®}géb%®or pei ng

bonded to t-he nitrogen atom of the am de of of the tHi'oam itul a
(1); and tGeEveRakgrtrersalkyens, dhoRgiiuemaln, CzE-alexziCeoreybptuntiygCeo a

group G RP.cyHRakpLOICASIKIIEAdHEE -LhibdteaRERehdb Jepamy. a (1) .
or Rg and R together form a 4- to 7-membered suitam comprising the nitrogen atom
and the S(O), group that bear them;

Ry represents a halogen atom or a group C,-Ce-alkyl, Cs-Cr-cycloalkyl, Cs-Cs-
cycloalkyl-C.-Cs-alkylene, C,-Cs-fluoroalkyl, Ci-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Co-
cycloalkyl-C;-Cs-alkylenoxy or Ci-Ce-fluoroalkoxy; these groups being optionally



Anong the conpounds of general formula (1) that are subjects of the
invention, a thirteenth subgroup of conpounds is constituted by the
conmpounds fam 26268 Z2, Z3 and Z4 represent, indepeﬁrg-_q;&r)dogl%o(ﬁﬁch
other, a nitrogen atom a carbon atomog a group G R2, one from anong Zi,
Z2, Z3 and Z4 corresponding to a nitrogen atom and possibly being in

oxi di zed form one from anong Z1, Z2, Z3 and 4, corresponding to a carbon
atom being bonded to WD 2009/112678PCT/ FR2009/ 000052 9 the nitrogen atom
of the am g@seiLtof ' i de _of (%nyg ) ; t ers from
anong 71, Z2, %Séaa‘ggm%é rg%é)?je':‘s’g%ng? ?llté to aﬁ%&ks)gp B%@&”ﬁ%ﬁgﬁ?@%&ﬁ%ﬁnds of
gener al f ofHRl @apP pr NRats ¢PeP-subj ects of the invention, a fourteenth
subgroup of conpounds is constituted by the conmpounds for which Ra and Rb
form together with the carbon atons that bear them a 5-nenbered ring,
this ring ©ApEPEPeIdNds ohpenasgdaralath:and carbon atons, this ring being
partially satur I méégz ; i g(ﬁ@ i hky substituted with
one or nore sub@%%ﬁﬁgrﬁtg}ﬂ%@; %?@B%Qg‘éﬁfds”?‘ W e)ﬁ}érﬁléi)%, borne by a carbon
atom a hydr ogelfe aittogeo ataan(sbxey gpiiangly RS i exidizesishotrs (N4okidn).it i s borne by a
nitrogen atom a hydrogen atomor a group Cl-C6- alkyl or

Cl- C6-al kyl -C(0)-. Anong the conpounds of general formula (lI) that are

subj ect s ofha eeMpepgatal dermuda (i) friagaenipriseloge cupnoe aspmpeticdsrben amnst i t ut ed
by the COMaQHN f I . n 0 her with the carhon atons
that bear them%g gﬁur?\é\@ %Peﬁa Fr%ng?rﬁ?héfsgﬁ%nﬁ%ﬁ%génp?i AR P B9 S8t om and
car bon at o¥@NtiemRers AN idaienegispenets, addy alsat misdted trereois atclulige dagnde bei ng
optionally, I i .or nore substituents R3; R3 represents,
when it ismﬁﬁﬁkﬁw@c?rtﬁgwggﬁg?ﬁ a hydrogen atom or an oxo group; R3
represents, when it is borne by a nitrogen atom a hydrogen atom a net hyl
group or grga AR e formul, ) th are
subj ect s g‘-ﬂ% t he ic_’rlljvg?ltl onr,glu%l‘r@i @%@ﬁ%‘ﬁﬂéﬁ%éﬂr@uﬁeﬂgg g%gﬁ%%crﬁgéﬁhéorbgﬂ tituted
by the conp#iirdeitipasalithioon parief thedoye®an.Rb i s chosen fromthe groups 10

t hese groups being optionally substituted wwth R2 and R3 as defined in the
general fornula (I) herei nabove. Anong the conpounds of general fornula (I)
that are stiisseseyeds mavebs prepatedomth phaseeeticali dccsplabiecuisobutchepatnds i s
consti tut t RIARpMN i i n_fromthe. groups
one from gﬁmo;ﬁérzaf%l’%sgz, Zg ugﬁ%‘fgéf %%Ir é§g§ﬁ%ﬁﬁgh§)8r g’glﬁﬁ'{@%%ecr? MRCYRT3 b

possi bly B@i (Thalex fatinzst gf dheninvetiose gr oups bei ng optional |y substituted
with R2 and R3 as defined in the general fornula (1); R2 represents a

hydr ogen at om
The compounds of formula (1) may also exist in the form of hydrates or solvates, i.e. in

the form of associations or combinations with one or more water molecules or with a

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

In the context of the present invention, the following definitions apply:

- ahalogen atom: a fluorine, a chilorine, a bromine or an iodine:

- CrC; a carbon-based chain possibly containing from t to z carbon atoms in which t
and z may take values from 1 to 7; for example, C;-C; is a carbon-based chain
possibly containing from 1 to 3 carbon atoms;

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

- an alkylene: a linear or branched saturated divalent alkyl group, for example a
group Cqs-alkylene represents a linear or branched divalent carbon-based chain of
1 to 3 carbon atoms, more particularly a methylene, ethylene, 1 -methylethylene or
propylene;



R3 represents, when it is borne by a carbon atom a hydrogen atom or an oxo
group; R3 represents, when it is borne by a nitrogen atom a hydrogen atom

or a groupwg 2069/1akkyg or Cl-C6-al kyl-C(0)-. WO PCTIFR2009:’000052
2009/ 112678PCT/ FR2009/ 000052 11 Anpng tge conpounds of general formula (1)

that are subjects of the invention, an eighteenth subgroup of conpounds is
constituted by the conpounds for which the group Anbng t he conpounds of
general formula (1) that are subjects of the invention, a nineteenth

subgroup of o [ t it roup
GOBRRINYE ol SarGaRSH br 2%%&;&#1{1267% %g%g%%@h V‘@kzﬁh ko

is chosen from'the groups 2 12 or mu

her ei nabove. M#ork§ t%“@@?ﬂ)dﬂﬁ'é@e ofhegarapal CYQi?FWQH)S& @yylolutdt euclopsuil ect s
of the inventlg@Bned kienti eth subgroup of conpounds is constituted by the
conpounds for which thé group Ra Ro is chosen fromthe groups one from
anong Z1, <Z23 @sloakylors Q:Eﬁdlﬂ‘@ép%@m'ﬂ%jkxtldﬁ whight the geeloalind greupd's pssdsfibey bei ng
in oxidi zed byBushiese groups being optionally substituted with R2 and R3
as defined in the qeneral formula (0; R2 represents a hydrogen atom R3
represents, @hliprealkyl:sam efkilgrypa 088 b GROTat Bidrogenhatams g rwkic i baen oxo

group; R3 repsrasent hz}"hfd? borne by a nitrogen atom a hydrogen atom
or a group Cl- %6 "ﬁk m%tatd(@ al kyl -C(0)-. Anong the conpounds of

gener al for manalkoxy: a 'h'iétcah-ﬁéaléﬂbj! !!Iblcb ﬂﬁﬁ a'tﬁ@ﬂbtrw&ﬁﬁ defnedzprevieusty - f i r st

subgroup of gaiR WIM@&@@%%@ %%@@ﬂ%ww hmyé%sergfoup

is chosen fromt | ow ng ? e conpounds 0O ener al
formula (1) EEFF&QC&drV@thSRﬂB}Oé@§§CW the invention, a twenty-second subgroup of

COTOUNS | SEePREKY bk ot BoagRIPSUINY A SRk RSl 0 o Ahes!

conbi ned. Anﬁfﬁj"quﬁb’ conpounds of general forrmula (I) that are subj ects of

the inventiogn gk WeRioKobyiic %r%tggn&léporﬁén BUBidisg Le@ by the

conmpounds for which elt epresent |n pen ently of
each ot her, &3§PBHPCS. FEI(arrt@leS cstr%y{@roqps thet masgbe menianedoneude pherairendy X3
and X4 repr esaptthy @rcgup;sr ogen atom and the others represent, independently

of each other, a group C Ri;
- a heteroaryl a monocycllc or bicyclic aromatic group 5- to 12-membered containing

from 1 to 5 heteroatoms chosen from O, S and N.

Examples of monocyclic heteroaryls that may be mentioned include imidazolyl,
pyrazolyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, furyl, thiophenyl, oxadiazofyl,
thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyt and triazinyl.

Examples of bicyclic heteroaryls that may be mentioned include indolyl, isoindolyl,
benzofuryl, benzothiophenyl, benzoxazolyl, benzimidazolyl, indazolyl, benzothiazolyl,
isobenzofuryl, isobenzothiazolyl, pyrrolo{2,3-clpyridyl, pyrrolo[2,3-b]pyridyl, pyrrolo[3,2-
blpyridyl, pyrrolo[3,2-clpyridyl, pyrrolo[1,2-a]pyridyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, pyrrolo[1,2-ajimidazolyl, imidazo[1,2-alpyridyl, imidazo[1,2-
ajpyridazinyl,  imidazo[1,2-c]pyrimidinyl,  imidazof1,2-a]pyrimidinyl,  imidazof1,2-
alpyrazinyl, imidazo{4,5-b]pyrazinyl, imidazo[4,5-b]pyridyl, imidazo[4,5-c]pyridyl,
pyrazolo[2,3-alpyridyl, pyrazolo[2,3-a]pyrimidinyl and pyrazolo{2,3-a]pyrazinyi.

- “ox0” means “=07;

- “thio” means “=5".

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

subgroup of compounds is constituted by the compounds for which X;, X,, X3 and X,



R1 is chosen froma hydrogen atom a hal ogen atom and a group
C -C6-fluoroal kyl or -Si (Cl-C6-alkyl)3; nis equal to 1; Y represents a

phenyl, opywoabbyaghgtituted with one or nore grouppcq-mgl
hal ogen atom and a group Cl-C6-al kyl or,Ci-Crfluoroal kyl; or al ter nat| vely

Y represents a pyridyl or a thiazolyl; Wrepresents an oxygen atom the
group Ro 14 one from anong Zi, 4,4 and Z4 corresponding to a nitrogen
atom and possibly being in oxidized form these groups bei ng optionally

substi t ut efbopidd: Rﬁd@d%ﬂdgﬁwaéf ded ned, ] é‘sgfr&%hen | t@' bé thrlely: ma?'%on

represents a hydrogen atom’ R3 represent IS rne y a car

atom a hy@?l@ﬁj@rforém%@r{fbr an oxo group; R3 represents, Wnen it is borne by a
nitrogen atom a hydrogen atomor a group Cl-C6- al kyl or Cl-C6-al kyl-C(0),
Anmong the conpounds of general formula (1) that are subjects of the

i nventi on, Amongehe yormparnds stiggrarabiashuleotththahdise issbidetsi sieitie Soedntivhaa t he

conpounds éégonﬂ%” Pé'roéé’of 6m ﬁg’no%rﬁg céﬁstft&t@ﬁ%ietﬂe 'CO g@rgﬁnfgp%lcyl Qe £

ot her, a group osen froma rogen tom a hal’ogen atom a
group C1- 0&mahgyh,, XACXs @Bd Mmrewrit&yﬂ n!tme@@iqhktbgpth@aameng XuoXodks leosty

NRARS5, d | z J

opti onal | yggue%)ggtslgg{uﬁd % Df%rac;h?r)t)%r(é(fa}l gl% A tu 1r'lt ée[%Ag %} gﬁ”%ﬁbqﬁ%
i dentical genssal f@hn‘itﬂ@ﬁ)ent fromeach other; R 4 and R5 represent,

i ndependently of each other, a hydrogen atomor a group Cl-C6al kyl, W

represents an oxygen atom n is equal to O; Y represents a phenyl
opt i onal | yAswahs the crregbunids iof gevesralrformila (13 tisd re aedieds ﬁgthe\ﬁmieotiomrwthtwé

represont s PSRRI KU SARRY koot odnd B SRR, Bl XK n! T
the group BMDXQOO%‘ lftLC%RIF!ID'D/ FRZ009K00g06seS a nigopes eiinrs, Bh@ tgecnjlpers) (D)
LNG - represent, independently of each other, a group C-Ry; R, being as defined in the

general formula (1}.

Among the compounds of general formula (1) that are subjects of the invention, a fourth
subgroup of compounds is constituted by the compounds for which

Rq is chosen from a hydrogen atom, a halogen atom and a group Ci-Cs-fiuoroaikyi
or -Si{C4-Cs-alkyl)s.

Among the compounds of general formula (1) that are subjects of the invention, a fifth
subgroup of compounds is constituted by the compounds for which

R, is chosen from a hydrogen atom, a fluorine atom and a group CF3or Si(CHs)s.

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

subgroup of compounds is constituted by the compounds for which n is equal to 1.

Among the compounds of general formula (1} that are subjects of the invention, a
seventh subgroup of compounds is constituted by the compounds for which
Y represents an aryl or a heteroaryl optionally substituted with one or more groups

chosen from a halogen atom, a group C4-Cs-alkyl and C4-Cs-fluoroalkyl.

Among the compounds of general formula (1) that are subjects of the invention, an
eighth subgroup of compounds is constituted by the compounds for which

Y represents a phenyl, optionally substituted with one or more groups chosen from a



in which L represents a hydrogen atom a hal ogen atom or a group
Cl- 04- al koxY; the 5-nenbered ring is partially saturated or unsaturated; J

represents @ 097r; en J represents N, then E and TR
independenwg)/ of0 é@cswgt her, a group O:Q or CH2; when rep?‘g@gﬁ?%(}%:o, one

fromanong E and G represents a group 0=0 or CH2, and the other from anong
E and Grepresents a group NNR; R represents a hydrogen atom or a group
01-C4-al kyl or aryl-C(0)-, the aryl group being optionally substituted with

one or nor - CB- ; xal uded, n e co nds of
general f oﬁ?rlgéé;y%@?%%d%g@# é)%u%fgé@tl §r gfﬂgf'ﬁléorpéf\g@ngri %{%fr naiv%ﬁ;{ersia:ﬁ@ h
subgroup oé pgrdgboumtisadadyl.constituted by the conmpounds for which X1, X2, X3
and ; represent, independently of each other, a group CG-Rl; and Rl is
chosen froma hydrogen atom and a hal ogen atom nore particularly a

fl uori ne aAowngArocgnidunds ofpenerdsonfulg éndrsabre subadiaof(thd ifvBationaaeigbbj ect s
of the invg

ti a_twenty-sixth. subgroup of co unds.is constituted by

t he conpounlgjsdr%c’fv\cﬁwgﬁu'ﬁggi '3 €@ gﬁe&@y%ea%)&wppupg%%ég s an aryl, nore
particul arYyeprepéranyd phayt ioptiandlly ssibtttitet withda Wubdineoaenra methg! Haupgen
Formi a (1 SFERGEIGERElty Sl 7 LR ETBAY & t wenty- sevent h-subgr oup
of conpounds is constituted by the compounds for ich Wrepresents an

f ds i [ db h ds f whi ch _
of "the | nvaTERBR P eovuhls BEgTA s DLEb o seiens SVeuRs pittha by
':Ee conpoumrd@rofwbir?bumdslelsgomlipgmtad.tﬁy ihe d&h}p;&)ﬁh%sszhwgegsfrom tpg g(rjo_l_Jpsth

ese groups Lnhg_option [ subs e .an as defined in e
gener al fg\rP rFﬁ’P%sfr%' ah%ﬁeéﬁyﬂ%ﬁ?/@fﬁy&Hhﬁ@“t?ﬁé”%o%ﬁaﬂwsa%ﬂ é‘e'ﬁ'@?'éi]l 9HP il a (1)
that are s@bj.ects of the invention, a twenty-ninth subgroup of conmpounds is
constituted by the conpounds for which X1, X2, X3 and X4 represent,

i ndependently of each other a group C-Rl; and Rl is chosen from a hydrogen
atom and aAmahgden campoundsosfeggrera!i forrhwda () thatf dreosubjeetsabbihe invérgioagaal to

w th one ofenre RafhleronPaRedTis, & haRiudt BVP: bRl dotiiehy '

r epr esent sregreseripgmmxgg@natotrhe group Rb is chosen fromthe groups these

groups being optionally substituted with R2 and R3 as defined in the

general formula (lI) hereinabove. WD 2009/112678PCT/ FR2009/ 000052 17
Among the compounds of general formula (l) that are subjects of the invention, a

twelfth subgroup of compounds is constituted by the compounds for which

Zy, Z3, Z3 and Z, represent, independently of each other, 2 nitrogen atom, a carbon
atom or a group C-R;,

one from among Z;, Z,, Z; and Z, corresponding to a nitrogen atom and possibly being
in oxidized form;

one from among Zy, Z,, Z; and Z,4, corresponding to a carbon atom, being bonded to
the nitrogen atom of the amide or of the thicamide of formuta (1);

and the two others from among Z,, Z,, Z; and Z, corresponding to a group C-R;;

Rz being as defined in the general formula (I).

Among the compounds of general formula (I) that are subjects of the invention, a
thirteenth subgroup of compounds is constituted by the compounds for which

L1, £, Z3 and Z, represent, independently of each other, a nitrogen atom, a carbon
atom or a group C-Ry,

one from among Z, Z,, Z; and Z, corresponding to a nitrogen atom and possibly being
in oxidized form;

one from among Zs, Z,, Z; and Z,, corresponding to a carbon atom, being bonded to



may be made especially of the follow ng conpounds:
IN-(1-acetyl-2, 3-di hydro-1H pyrrol o[ 2, 3-b] pyri d-5-y1)-5-fl uoro-1-(3-fl uorob

enzyl) - boxam de 2N-0

H pyrrol o@@%gbﬁzﬁa}élo 5-fl uoro-1- (3 fl uor obenzyl) PQMFW%O%OM

car boxam de

3N- (2, 3-di hydro- 1H pyrrol o[ 2, 3- b] pyri d-5-y1)-5-fl uoro-1-(3-fluorobenzyl)-1
H i ndol e- 2- carboxam de 4N-(1 H-pyrrol o[ 3, 2- b] pyrid-6-yl)-541

uor o- 1- (3-fl ugr obenz car box de 5N-0

H Pyr r ol o] 8'°3V ] ﬁt%“@f &f)a"@g? PUBfrtBe ih'c[a(@g RUTHR&WYI ) met hyI | - 1H i ndol e-
2-car boxaﬁbﬁtﬁtr@fﬁvo@thers from among Z4, Z,, Zs and Z, corresponding to a CH grou

H Pyrrol o] 2, 3-b] pyrid-5-y1)-6-trinethylsilyl-1 ?[(3 trifl uoronet hyl ) phenyl i

- methyl]-1Hi ndol e- 2- car boxam de 7N-0

H- Pyrr ol of 2mdnB]th rdofhpdubide o5gbﬁér€ﬁ¥d’r\r}‘nh@| myﬂhaldré (sabﬁebﬂsféfwﬂéqmrmwﬁpaenyl ]-
nmet hy1l] - 1H-i ndol e- 2- car boxam rrol o 2, 3-¢] E%/é%d 5-y1)-541

1
uor o- 1- [ ( 3PHMEHME SHRGTHYA Pﬁfe?qupyniwsl(wﬁ%vf@d By ﬂa%?%ﬁ%&'
H- Pyr r ol o Ra3mb]ry fdrh; Robblned-withi thé téaruaﬁ%ttwétﬁat[b(ear frierroRRRMterdRtRy | 1 -1

H pyrrol 0{2 , 3-b] pyri dine-2-carboxam de
10N- ( 7- Oxyt 15]—|-r'69r9°(5‘1‘%[52”93abT'BWEFF‘damla)WSCGFTPB%r%OTS[(h?ﬁ fing ob I 1@t hyl | -

1 H i ndol gatdratetf draaiuftRed ARk Béln%; MBtidhally Qrubst:tuted with one or more substztuents
H pyrrol o] 2, 3-b] pyrid-5-y1)-5-trifl uoronethyl-1 -[(3-fluorophenyl) -

met hy1] - 1HRkndol e- 2- car boxam de
12N- ( 1- Met Ry depiddenis! waé.@[t% BorRé BY i cdron¥atdm Pa hid#8gér dioh(c3 zhla8'gpRfeny Oret hy

11-1 H indol e-2-carboxamn de
13N- (1- Met ﬁy&epmeﬁﬁ PEEB[tIS BOP By A Rireagmyion. 8 MyHIoger giast Aye 91eUP(B-E4-uor oph

enyl) - rretgxiq]ortj;&c}g;ém{ cabR, 3-b] pyri di ne- 2- carboxani de 14N-0
- Met hyl - - di hydro- 1H-pyrro| o[ 2, 3-b] pyrid-5-yl1)-5-fluoro-1-[(3-fl uoropheny

1)- met hyI I - 1H-| ndol e- 2- car boxam de 15N-(1-Methyl-1

H- pyr rol of &m3n§] ﬁé”cbﬁTp@urYds) ofl gebdrbBrormifl otk BLbBBE. M theBkHikn la
H-i ndol e- 2- car hoxam d

16N- ( 1- wetmﬁf Wwwéffzmgomdﬁﬁ Fenstued bysthe icgapgunds feswhkiclior opheny! ) met h

y1] - Ra and Rb form, together with the carbon atoms that bear them, a 5-membered ring,
this ring comprising a pnitrogen atom and carbon atoms, this ring being partially
saturated or unsaturated and being optionally substituted with one or more substituents
Ra;
Ra represents, when it is borne by a carbon atom, a hydrogen atom or an oxo group;
Ra represents, when it is borne by a nitrogen atom, a hydrogen atom, a methyl group or
CH,-C(0O)-.

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

sixteenth subgroup of compounds is constituted by the compounds for which the group

A

5‘“‘*2

is chosen from the groups



i ndol e-2- carboxam de 17N-(i -Methyl-1 H pyrrol o[ 2, 3-b] pyrid-5-yl)-541
uoro-1-[[(3-trifl uoronethyl)phenyll- nmethyl]-1 Hindol e-2-carboxam de WO
2009/ 1126 00052 18

18N-(1- %ﬁ%ﬁ%@?ﬁ?om 3-b] pyri d-54y1) - 5-fl uoro- R%-Elgsr?gtoﬁf/qor?f?esﬁyl ) met h
yl]-1H i ndol e- 2- car boxam de

19N- (1H pyrrol o[ 2, 3-b] pyrid-5-y1)-5-trifluoronethyl-1-[(3-nethyl phenyl)neth
yl]-1H i ndol e-2-car boxam de

20N- (1H pyrrol of 2, 3-b] pyri d-510-6-trifl uorgonet hyl -

-1H i ndol e- 2- car boxa ™~
21N- (1H pyrrol of 2, 3-
plH i ndol e- 2- car boxayi de
22N (1H- pyrrol o[ 2, 3- bl pyTy
1-1H pyrrolo[2, 3-b] pyricl
23N- (1H pyrrol o[ 2, 3-b] pyrid
]-1H indol e-2- carboxa
uoronet hyl-1-[[(3-trif
met hy11- 1H i ndol e- 2-¢C
25N- (1H Pyrrol of 2, 3-b]
phenyl ] - nethyl]-1H i ndol e- 2- car boxdm de
26N- (1H-pyrrol o[ 2, 3-b] pyrid-5-yl)-5-trifl uoro meth I-I-H(34ffI

uor onet hy|theae ewyPs beﬁ’@t @Rllo]“a'i)d-ﬁ‘ﬂﬁﬁt'F%?%MhﬁbfWﬂsoﬁﬁ fefined darthe eenad de
27N (1H Pyomali#liPneohbBiid d- 5-y1) -6- 11 _ _
uoro-1-[[(3-tritluoronethyl )phenyl ] met hyl p1H i ndol e- 2- car boxam de

28N- (1- Met hy1- 1H—pyrro| o[ 2, 3-b] pyrid-5-y1)-5-fluoro-1-[(pyrid-4-yGOnethyl)]

1-[ (3- et hyl phenyOnret hyl ]

-1 H i ndo iRy BHHR of %eneral formula () that are subj ects of the lnventlon
29N- (1- Met hyl 1H— yrrol o[ 2, 3- yl% 541uor o- x %met hyl )] -
1 H i ndolSeventeantn suharoga of compounds is constituted by the compounds for which the

30N- (1H Pygrs@d of 2, 3- Npyri d- 5-y1) - 5- trlfluororrethyl 1-[(thiazol -2- Arethyl ]-1
H pyrrol o] 2, 3- b] pyri di ne- 2- car boxam de

é“*Z
is chosen from the groups
N ~=

20 T\ _NH -

__ / N\ //
\ J \

N

S S H

H

one from among Z,, Z,, Zz and Z, corresponding to a nitrogen atom and possibly being
in oxidized form;

these groups being optionally substituted with R, and R; as defined in the general
formula (1};

R, represents a hydrogen atom;

Rj represents, when it is borne by a carbon atom, a hydrogen atom or an oxo group;

R, represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C4-Cs-
alkyl or C-Cg-alkyl-C(O)-. '



3IN-(1H Pyrrol of 2, 3-b] pyri d- 5- yl) 6-trimethylsilyl-1-[(thiazol-2-yl)nethyl]

-1 H indol e-2-car boxam de

32N- (1H Pyrrol of 2, yr| d-5-y1)-5-trifluoronethyl-1-\Wiazol -2-yOnethyl]-

1 H indol dVO. ‘b PCT/FR2009/000052

33N- (1H Pyrrol o[ 2, 3-b] pyrl d-5-y1)-6-trifluoronethyl-1-[(thiazol - 2- yOret hyl ]

-1H 1 ndol e- 2- car boxam de

34N- (1H-Pyrrol o[ 2, 3-bl pyrid-5-y1)-5-trinmethylsilyl-1-[(thiazol-2-yOnethyl]

-1 H indol e-2- car boxam de

35N- (1H Pyrrol o[ 2, 3-b] pyri d-5-y1)-6-fluoro-1-[(thiazol-2-yl)nmethyl]-1Hindo

le-2- WD a\mglﬂagQB%@IA&&Q@%QQI%%U]&9(I)Ctﬁé@9?éa§ﬂtﬁ&ts of the invention, an

36N- (1H Pyrrol o[ 2, 3-b] pyri d-5-y1) - 5- | dor onet hyl - 1-[ (pyri d-4-yOnet hyl )] -

1 H indol @@@I@gﬁl‘bgm%of compounds 15 consﬂtuted by the compounds for which the

37|\|—(1I-1-Py|'gfdy o[ 2,3-b] pyrid-5-y1)-6-trifluoromethyl-1-[(pyrid-4-yOrethyl)]-

1 H indol é-2-carboxam de

38N- (1H- Pyrrol of 2, 3-b] pyri d-5-y1) - 6- trlzrret fisilyl-1-[(pyrid-4-yOnethyl)]-1

H i ndol e- 2- car boxam de _

39N- (1H Pyrrol o[ 2, 3-b] pyri d-5-y1)-5- \th | silyl-1-[(pyrid-4-yOmethyl)]-1

H indol e- 2- car boxani de Z\ Rb

40N- (1H Pyrrol o[ 2, 3-b] pyri d- 510- 6-f | uoro41 [ (pyrid-4-yQrethyl)]- 1H-| ndol e- 2
car boxa dcq‘l from t efollowm groups:

41N- (1H Pyrro o‘[aré % T g S ﬁo S-trifluoronmethyl-1-[(pyrid-4- yOnethyI)]

1 H oy rr olo[2 ,3- b]pyr|d| ne -

42N ( 2- Ox0- 2, S/d', - 1H pyr, . 3- b] pyr+U-5-y1)-5-1 -._H(S-
f | uor ophenyl H i thoxar\de N _
43N- (1H Pyrrol ofF=3- b] pyri d- -5-trifl netlhyl - 1- [ | uor ophenyQnet hy

]-1 H indol e-2- ca
44N- (1- Met hyl - 1Hpyrrol of 2, 3-b] pyri d- 5-y1) - 1- [HS fl uorophenyOrethyl]-1 H

pyrrol o[ 2, 3-c] pyri e- 2- car boxam de

b [(3f|uorope I)rreth 1H— yrrolo[23

\ /

0 O
N
\__NH 7\ )LCH
N 3
N _
N

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

nineteenth subgroup of compounds is constituted by the compounds for which the

. group

3"‘“2

is chosen from the groups

8 {O ’
N\ H - o
N NH NH
Q@ \_ ¢ \_/

these groups being optionally substituted with R, and R; as defined in the general



c] pyri di ne- 2-car boxam de
46N- (1H Pyrrol o[ 2, 3-b] pyri d-5-y1)-5-fluoro-1-[(pyrid-4-yOrethyl)]-1Hindol e

-2- carboxapi
ATN- ( 1- Met ﬁ@i@’?%wﬂ?gr%[ 2, 3-b] pyri d-5-y1) -5- t 11 | uor SiEHRRE0IOU0RPBR - 4-
yOret hyl )] - 1Hi ndol e- 2- car boxam de. In the text hereinbel ow, the term

"l eaving group” neans a group that can be readily cleaved froma nol ecul e

by breaking a heterolytic bond, with loss of an electron pair. This group

may thus b i replaced by another group during a substitution
reaction, 58‘5”@%&5%‘?%{”8 '¢h | eavi ng groups are, for exanple, hal ogens or an

activated hydroxyl group such as a nethanesul fonate, benzenesul f onat e,
p-t ol uenes e, triflate cetate, etc. npl es of | eaving groups and
refer ences%%@ligthé:’pg?THﬂ“}dﬁe %ﬁ”&fagif%w?ﬁ ﬁiﬁﬁ%}v%{ﬁc%ébﬁcltﬁ er feninventiagmiast ry"
J. March, Swhntisth susgnoup/fleeynpbotdy is coestieed BPHE. comBBlnds for which the group

2009/ 112678PCT/ FR2009/ 000052 20 In the text _hereinbelow, the term
"protecting group” means a group that ¢an Aomentarily incorporated into
a chem cal structure for the pur posez»é‘f 't nporarily inactivating a part of
t he nol ecul e during a reaction, an rth be readily renoved in a
subsequent synthetic step. Exanples é ot eélbi ng groups and references
concerning their properties are given in*T.W Geene, P.GM Witz, 3rd

Edi tion, W4 enoskRfrerstee gRis1999. I n accordance with the invention, the
conpounds of general fornmula (I) nmay be prepared according to the process

illustrated by the general schene 1 bel ow . Schenme 1 B O X4 14\W
(pH2)n (1)1 z2 Ny Ra ZkZRb (|1l N27) (1 4\ (CH2)n Z2 Z-z4]
Rb (1) {8 NMH NH
N p \ 4
S \ K N

one from among Z, Z,, Z; and Z, corresponding to a nitrogen atom and possibly being
in oxidized form:

these groups being optionally substituted with R, and Rs as defined in the general
formula (1);

Rqrepresents a hydrogen atom;

Ra represents, when it is borne by a carbon atom, a hydrogen atom or an oxo group;

Rs represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C4-Ce-
alkyl or C4-Cg-alkyl-C{O)-.

Among the compounds of general formula (i) that are subjects of the invention, a
twenty-first subgroup of compounds is constituted by the compounds for which the

gl’OUp
Ra
2/ Z&
— 7w Rb
4

I~z

is chosen from the following groups:



The conpounds of general fornula (1) may be obtained by reacting a conpound
of general formula (I1), in which X1, X2, X3, X4, n, Y and Ware as defined
in the genewd 2000mM1i2876! ) herei nabove and B correspo
group, with an am ne of general formula4&I11), in which Eﬁﬁkggggﬁggﬂﬁ%h Ra
and Rb are as defined in the general formula (1) hereinabove and D
corresponds to an am no group, in the presence of a coupling agent such as
a di al kyl carbodii m de, [(benzotriazol-1-yOoxy][tris(pyrrolidino)]-
phosphoni um hexaf | uor ophosphate, diethyl hosphonate or any ot her
coupl i ng agent to those sk dint , option in the
presence of i€ ' [ s@l vent/,—f nst ance
, or ywhjch B
represents a group C6- al ko , may be comverted inte—8 conpodnd of
general fornmula (11), in which B represents & hydroxyl group, via the
action of a base sych as sodiu dr oxi de or paqtasghum hydroxi de di ssol ved
in a solvent s t hanol/=—1{he iconmpound of ) in which
B represents Nehen be of
general formil® (K1), tA, whichyB repiesent ia the® action
of a chlorlnatlndNagent du as thionyl chl uch as
di chl oronet hane. WD 2009/ 112678PCT/ FR2009/ 000052 21 The conpounds of
general formula (1) may be obtai ned by reacting a conpound of general
formula (11 in whic n, Y.and Ware as defined in the

, X3, X4,
gener al for‘&rru?'gg e C%P%Wﬁiﬁtﬁ?;\%enﬁﬂl)%% (edpRinare sublastcRi e inenticoma wi t h
an ami ne oftwgepesednd aubmdud dfldompounds Whtoadtitdbd b$ thelBompdtind RebraicRhear € as
defi ned m&ﬂg gne )gl ngor rrulcg (I%we/@g* nabove and D correspond to an am no
group, via FEl el UeIDh | v éntLes e Raand Rerivendirseinabryeor
t ol uene. Trmecmmroennds of general fornmula (1) may al so be obtained by
reacting a conpound of general forrmula (I1) in which X1, X2, X3, X4, n, Y
and Ware as defined in the general fornula (1) herei nabove and B

cor r esponds\mangathgr corppdUnd ©&f ajekersy formiid () @ﬁbt%%@e&%b‘f’ fhbﬁﬁvérﬁ@ﬁ‘ GIiny,
in which Z defined in th eneral formnula

(1) herei néf')' i’ﬂgﬁdéuggr&%piogg%ﬂ%%@ fé?ﬁ‘sg eﬁd)yg}P%ﬁ%mD%rmais vd¥efanonet al 1 i ¢

reagent suefihersXt, et erdakurgprisem, ifdbpenigagt dogadiytnbe a0$F Pg;gﬁ'aw a

sol vent su arti with co nds of genera

in which B%r epgege%f 36??‘5”%20@? ?fgﬁ‘ a’Wr%ﬁgg%‘gﬁﬂ§efﬁﬁ5%&%/§é‘ﬁ"08?6mkﬁﬁ@nm
X3, X4, n armcbtwerarrepraserdeﬁarmddemtytdrea@eﬁrﬂéﬁb dréupwlrg; (1) hereinabove, the
conmpound o% raI orrruh % ¥nbe obt ai ned by reaction with the
conmpound o 3 ?%qn AP NETPBEN IO (R RACERN 2iom 2od &y gropr, C-rge-Bismdodlsyiar e as
defi ned i not&{@enherial,f ormula (1) herei nabove and D corresponds to a

| eavi ng grou§ aslg){dl ned her ei nabove, such as a bromne atomor a triflate
group, for E ccording to a nethod simlar to that described in

J. Am Chem Sorepreg&ﬂi a ﬂr?e'hy(, %ﬁronaﬂ] 87bsti@Jte@%ﬁrdﬂr'erlﬂ rﬁé’re"@?&lﬂﬁd&oggﬁ%hpgd in

t he Ilterabulre or knov(\:in Eﬁse ski | inthe art, in presence of a
copper sal POPETEPE) 34 3 9HB SriCe-gliy! ?'h%1 Erﬂ%ﬁeléylo@r%emrmlwrlrepramﬂt of a
copper Irgarpglrrdﬁuciiltraézomdl am ne, the whole in the presence of a base such
as pot assi carbonate, in a solvent such as dioxane. |In Schene 1, the
conpounds &f CREFERSIANBYHRN ALY ) and the ot her reagents, when their node of
prepar ati otheiggoupot descri bed, are commercially available, are described in
the literature or are prepared by anal ogy with processes described in the
literature (D. Knittel Synthesis 1985,72, fFB: .M Wllians J. Med. Chem
1993, 36 (9), 1291; JP2001-151 771 , 006/ 024 776, W2006/072 736,
W20071010 144, W2007/010 138 or 7088 277, for exanple). WO

2009/ 112678PCT/ FR2009/ 000052 22 The&g;zrz und®b of general fornula (111),
when their node of preparation is not described, are comercially

avai |l abl e, SR ifLthe literature or are prepared by analogy with
processes '332@% bed Fr%eq#ﬂleﬁ%iterature (Tetrahedron Lett. 1987, 1589,

Synt hesi s 2005, 15, 2503, Synthesis 2008, 2, 201, W?2006/ 040 520). The
conpounds of general forrmula (I1) or (1), for which one fromanong X1, X2,
X3 and X4 corresponds to a carbon atom substituted with an al kyl group, my
be obtained via a coupling reaction, catalysed by a nmetal such as pall adi um
or iron, performed on the correspondi ng conmpounds of general formula (I1)
or (1), substituted wwth a hal ogen atom such as chlorine, in the presence,
for exanple, of an al kyl magnesi um halide or an al kyl zi nc halide, according
to the methods described in the literature (A Furstner et al., J. Am

Chem Soc. 2002, 124(46), 13856; G Queguiner et al., J. Og. Chem 1998,
63(9), 2892) for exanple, or known to those skilled in the art. The




according to the nethods illustrated in Schene 2. Schene 2 xixtt:yCHO Has_A
X2 B-0(0)-oH2(120r w LGThrdr- (VI1)[Rh]yCH2)n (IV)(V)(VI)yCH2)n (I1)

Y(MI11) Ac s nmet hod, the conpounds of ge

defi ned su&ﬂbmlh&éﬂequal to 1, 2 or 3, are obtai négﬁ-#ﬁé@gﬂw@éﬂof the
correspondi ng conpounds of general fornft a (VI) with a reagent of general
formula (VII1), in which LG represents a | eaving group such as a chlorine,
brom ne or iodine atomand n is equal to 1, 2 or 3. The reaction for the

formati on of the conpounds of general fornula (I11) may be perfornmed in the
presence of a base such sodi um hydri de/Orypot assi um carbonate, in a

pol ar sol vent such as hylyf or mam ge=\di net hyl i de or acetone (n =
1: Kolasa T., Bioorg \Med. m NBlo7, ranmovitch R,
Synth. Conmmun., 1995, 1) t {fe conpound al formula

(M11) is defined such tha i s equal 1, 2 or 3 and epresents a
hydr oxyl group, the 'conpounds of general rmula (I1) be obtai ned by
reacting the conpound of | for wi th a conpound of general
formula (M11) in the ﬁf a phosphingy for instance

tri phenyl phosphi ne, N t, f i st ance di et hyl azodi carboxyl at e,
di ssolved in a sol vent as dichlo t hane or tetrahydrofuran (0.

M t sonobu, Synthesis, 1981, 1-28). Sfmlarly, the conmpounds of general
formula (11) nmay be obtained by reacting the conpound of genéral fornula
(V') with anedopoamadnoZ,, Jerkraad 4, comedpandvy td » nitrogehatqon ese possioy baing
phosphi ne S %@g%qqefg rﬁn a resin and of a reagent such as, for exanple,

di i sopr opyl f oxyl ate, dissolved in a solvent such as

di chl or orrethmaegromps eting roptiomailyy Llsubatituteheith RheandoRpauiddfimald igethergdnefabr mul a
(Vi) is goefl pe@_such that nis equal to O and LG represents a | eaving
group suchas YE'hl orine, bronine or iodine atom the reaction for

formati on &% rdpvseotengobydrogenadtorgeneral fornula (11) may be perfornmed by

(o hm Bt Sl Wt eohd By Fsc e ol o o san L B3R 7727 B

2002, 124, Rii€843sntgpmeteeritabbygrmernger niangemantn, athwoophe aem or dgsiup Grech- um
for exanpl g8 of potassiumtriphosphate, in the presence of a
copper sal ?’lkgfu%rﬁpgc %@ES:Z@?I odi de, optionally in the presence of an

addi tive such as N, 1\ 11-di net hyl cycl ohexane- 1, 2-di am ne, the whole in an

organi ¢ sol [ r. ol V]) are
pr epar ed f ﬁ%ﬂé tﬁ%ﬂ{br@%gbg%§F§§B%}_Pf%ﬁ8@p§fg’%hfgge§%B s?éftthg A ﬁ?rﬁi silyl
group of gemmafouﬁblsn‘ograugﬁ bMjompounahisctefivdd suXB,thak3 and X4 are as defined in
t he genera fornul a h one of them correspondi ng to a silyl group, by
reaction WI ehcogjrpogpﬂé ?Q’gl oacetate of general formula (VI1) in which B

represent sXa Xy Eym&r@ﬁreaé:ﬁomyepenhentlyi qf%afmo@eetakgrbupa@iﬂoacet ate, int he

presence o[:{ a. ba e sue Sry%l um etP Xi de ‘in ol vent such a; ram

met hanol , % §i V B590e Mok 500810 hafa 8993 %‘8Wer%| SPEY it E‘QW These
product s aCe—Gsh[enroemlyweth%dalkmp@mdlheroamo@zammﬂm €, Sxiteioslkyl nplenyefor uxi ng
solvent, for_ex

f _th |
dascribed FRERge ahepl PPt Sdehghre e S Wil forerufe Mg, °
100, 1599 R@deﬁl&?@laybsldéhﬁdai t@ordiﬁefeettfrcﬁxh eachS)therhem s., 2005, 16, 2751-

2757; R Iar et al cy.cli 1981, 18 1365

Rees et al! g%esggc|ndeq§éwpﬁntﬁ(<¥e§ﬁ§ othg nhydrgq%rgétﬁ%%r 3 et
al., 1 Orga[kgﬂhem 2003, 68(2), 489-499; C I\/body et al., J. Chem Soc. ,
Per ki n Traw 11984 2189-2196; J. Sawyer et al., J. I\/Ed. Chem, 2005, 48,
893- 896: FRAFPEPISSPYPEN 9606, 18, 3140- 3144). Alternatively, the
formation ﬁf,s édal gompounds of general fornula (VI) may be obtained by
deconposition of the al kyl 2-azjdoci nhamate of general fornula

presence of &P WS@P%&&?’K‘EPP%W oSty E %IOU%%( ”é‘?i‘éﬁ“ﬁ%tmﬂed‘lt%gﬁrv‘)"h'ﬁtﬂ a

t enper at ur ﬁwa?fbeb@érw@@iﬂo35@ﬁ@r@ﬂt1ﬁ9ﬁ3eaé’f¢§iﬂéudbﬂg ré&e@éhtﬁﬂ@@bﬁééo@ of protocols
described in the literature (TomG Drivers et al Am Chem Soc.

2007, 129, Ryswpoesesifi halogeguaiperor ataraiip Cr-Ge-Rikyl, Ccﬁeﬁkoxbzefoyan% 893- 896) .
The aronatﬁgg?gwheteroaronat|c aldehydes substituted with a silyl group of
general for a (1V), when they are not commercially avail able, may be
obtained fromthe corresponding aromati c or heteroaronatic al dehydes, which
are preferably masked in the formof an acetal, for exanple, substituted
with a hal ogen atom such as a bromne or an iodine, in the position at _
which the silyl group is to be introduced: - for exanple by reaction with a
di sil ane such as hexanet hyldisilane, in the presence of WO

2009/ 112678PCT/ FR2009/ 000052 26 a catal ytic anount of a netal conpl ex,
preferably a palladi umconpl ex, for instance



The exanples that follow describe the preparation of certain conpounds in
accordance with the invention. These exanples are not limting, and serve

nmerely to i present invention. The nunbe rat ed
conpounds r\&bje?w%tlﬁ%% in Table 1. The el enent al Eiﬂ%%&@@%@owﬁ% LC M5
anal yses (liquid chromatography coupl ed'Po mass spectrorretry) and the IR or
NVR spectrum confirmthe structures of the conpounds obtained. Exanple 1
(Conpound 1)

N41- Acetyl - 2, 3-di hydro-1H pyrrol of 2, 3-b] pyr'hd-S-yl)-S-lI uor 0- 14( 3-f | uor ophe
nyl)- met hyI] 1H- i ndol e- 2- car boxani de 7z, a

1. 15- Fl uoro-1-(3-fl uorobenzyl)-1Hi r@éfe- -carboxylic acid An aqueous

sodi um hydroxi de sol ution, prepared-f¥om 115 g (28.92 nmml) of sodium

hydr oxi de pellets in 50 nL of water, Z3#dde®® o a solution of 7.6 g (24.10
mmol ) of ethyl 5-fluoro-1-(3-fl uorobenzyl"‘)-ll—l-l ndol e- 2- car boxyl at e

(WD2006/ 024egrg§ént5[he§ﬁ&uﬂ® of ethanol. The m xture is heated for 2 hours
and then concentr at under reduced pressure. The resulting solid is taken
up in 200 nL of water. The sol ut hed with twice 100 nL of ethyl
ether, acidified by successive addi'tioff of' smal(P)ampunts of concentrated
hydrochl oric acid and then extrac QJOO nm. of ethyl acetate. The
organi c phase is finally washedLiw dd wi tfA 100 nL of water, once with 50 nL
of saturated gl um chl oride solution, dried over magnesi um sul fate and
concent r at €4% Is]'r? er reduced pressure. After drying at 50C under reduced

pressure, 6_rép@serﬁtshh@dro\@@tEﬁﬁﬁlalﬁa?cﬁ@&l%mm@ﬁﬂfpmw5ﬁk&& exDect ed product
are obtained i_n th wi .t hout further

purificati |’IJ,| Sr{nerﬁgereggtngotﬁ Q%{@aq'é’y%ﬁtWV\%d or unsat]urated J represents N or C=0;
1.21- Acetymeﬂammes%ne rduﬂnydrenaddﬁaaterpr@ea{ aadépbr]ucmntlydnf ieBén Bhetspgrapon of

D] pyr Ldl e CCRULY GRaPBR DEetsoart £=0) 66y o aneho K By eRcsents = aroup

paI | adi um @=C harceal aridn tHkb oter G‘forﬁtdnml Ei 8ntG rré;@rdseﬂthsr Qrsilpy NERY 8 hour s
- roomten‘lgr)eratrgrehagd under 5 at nos {.Ee es of gg After this tine,
the suspensTOR°TES fifY rgpgraaom%a}gr &8y qr  iecAYSITOUMBERE r at ed
under redueenbrmlessmmtémwm ueeemaéreggmupst@ecezapﬁ,ct ed product in the form
of a solid. m)E) 193 195C 1H NWR (DVMBO-D6), 5 ppm 7.5 (s, 1H); 6.93
(s, 1H): 5%%° 973,91 (dxd, 2H); 2.95 (dxd, 2H): 2.49 (s, 3H).
1. 3N—[1-Acety1 2, d| hydr o- 1H-pyrro| o[ 2, 3-b] pyrid-5-y1]-5-fluoro-1-(3-fl uor

gggnzg]il. )b %@Fd@@? ltagspzr*rl]ﬂ%caft s %‘eggra r%%uﬂsjthla?t a-lr_g s%b}%(c):tlsucgfl t?le in\?énltigrrt ed at

i f1 | uig g 1t htf- h‘ll?@éﬂﬁ@{%mtydf)coﬁrdldmdﬂé & chreRuRanyl the ca@]petf\lriﬁfseﬁa\r/ﬁueh B@dﬁg epd
nmo et m nopr op et hyl car bodi | m de.

hydr ochl or %ﬂ)ﬁ@f %iEI '@Ee'ét%e"é'ts oéea%ﬁer Bfgr‘l“-p@ﬁ‘o@(%%h*f&b%%{k&r@

(HOBT) in b%yﬂiog@ﬁ atMiragd & haldges ald nitile partidllam®hdorPk atom.

1-acet y1-5-am no- 2, 3-di hydro- 1H-pyrrol o[ 2, 3-b] pyridine, prepared in step

1.2. The reactlon mxture is stirred for 14 hours at 20C and t hen

concent r at aehdmgdmte doRripatRgs Bf @BAHAE forhlR (|ﬁmattar@eu@e@tdt@tthé3nt@4ﬂ8ﬁ Hp in
100 nmL of wat &he susLE,ensmn is then extracted with three times 30 nL of

ethyl acet 3" *?*Pi e PANDEs %%@Et%ﬁdebwﬁehWRwe%f%me@o Bl of
wat er, dri eduam@m &redy vspresdnt b aARdmbREFartQNERY prREr dgm@f%my rsﬁgétﬁtﬁ@d

pressure. roduct obhtained is purified by chronatography on a col urm of
silica, el M’ttﬁﬁge\ﬁ’i Ft‘?reahft‘t‘i’gﬁntﬁt‘éméfmareoqﬂr%utﬂ%h‘é’ﬂ@ #P@Smet hanol . 290 g of

t he expect ed product are thus i sol at ed. mp = 186 - 188C 11-1 NWMR

( DVBO- Do) pm 8.4 (s, . 8.07 (s, I—% H, 7.56 (m 1H);
7.43 (s, 1ﬁ)“°"9 the QOHiPOH!PﬂS o gﬁeef@h{Omeba the a(&?nsumes‘fs & toe ipvgntio)a 5. 9
(s, 2H);

000, 11067 Sann- Sl olplch 299@3% Cﬁs@ﬁ%%ﬁﬁ%}’ommds for which W

NA1H- Pyr r ol ST E8eBtALpYEeR 5tom] 5-fl uoro-1-(3-fluorobenzyl)-1Hindol e- 2-

car boxam de. The process is perforned according to a nmethod simlar to that
described in Exanple 1.3 starting with 0.4 g (1.39 nmol) of

5- f | uor o- 1A[®ng| herespweEids ofl penetabfosmalac@r g@k;are subiestd qirtbpamedtiom &t ep
1.1 and O. [A f O hesi s
2005, 15, %éeo é%h%“ﬁéa Plearp Q%{?I@?ﬂ%ﬁﬁ%@ﬁ?ltﬁe?g%ﬁ ol Bnieinife e
formof a Wﬁliut)e solid. mp. = 266- 267C 1F1 NVR (DVSO-D6), 5 ppm 11.55 (s,
1H); 10.37 (s, lH); 8.45 (s, 1H); 8.31 (s, 1H); 7.6 (m 1H); 7.53 (m 1H);
7.45 (m 2H); 7.3 (m 1H; 7.17 (m 1H); 7.05 (m 1H); 6.92 (m 2H); 6;45
(s, 1H); 5.9 (s, 2H). Exanple 3 (Compound 3)

N12, 3- Di hydr o- 1H pyrrol 0[2 3-b] pyrid-5-0]-5-fluoro-1-(3- quorobenzyl) 1H1in
dol e2 carboxam de. 0.62 nL (8.96 nmmol) of acetyl chloride is added dropw se




30 The process is perfornmed according to a nethod simlar to that of

Exanple 1.3 starting with 0.4 g (1.39 muol) of

5-fl uoro- 1(,3- yl)-1H i ndol e- 2- car boxylic acj i tep

1.1 and O. y&ié‘#@%%%l ) of 6-am no-1H: pyrrol o[ 3, ZBﬁJ%F?WSQQ@gl S) .
0.22 g of the expected product is thus 1%olated in the formof a white
solid. mp. = 277- 278C 1H NWMR (DVMSO-D6), 5 ppm 11.49 (s, 1H); 10.58 (s,
1H); 8.29 (m 2H); 7.88 (s, 1H); 7.6 (m 2H); 7.42 (s, 11-1); 7.32 (m 1H);
7.1 (m 3H); 6.94 (m 2H); 5.91 (s, 2H). Exg@rrple 5 (Conpound 36) '
N-(1HPyrrol o[ 2, 3-b] pyrid-5-y1)-5-triflaor thyl-1-[(pyrid-4-yOrethyl)]-1H
-i ndol e2- car boxam de 5. 1Et hyl Z// ! \
5-trifluoromethyl-1-[(pyrid-4-yl)nmethyt)] Y1Hi ndol e- 2-carboxyl ate To a
solution of 333 ng (1.29 nmml) of etéyry” Rb

5-trifluoromethyl-1Hindol e-2-carboxylaté in 5 nL of dry tol uene,

mai nt ai nediyaﬂgén%mim@b;ou?gnosphere, are added, at roomtenperature, 283
ng (2.59 nmmol) of 4-pyridylnmethanol and 0.92 g (3.826 mmol) of

(cyanonet hyl ene) tri but yl ghosphorane (CVBP)Y~Jhe reaction m xture is stirred

at 110C for 15 hours d \henyconcent drynes5—"\he crude reaction
product is then pur ed by—fjash Bphy of silica gel,
eluting with a mxture heptane an acetate ivq 386 nmg of the

expected ethyl 5-trifluoro 7
[ (pyrid-4-yl)nmethyl)}-1Hindol e-2-carboxylate in the forrHof a white solid.
1H NVR (DVMSO DO, (Ppm: 8.46 (d, 2H); 8.22 (s, 1H); 7.80 (d,:1H); 7.62 (d,
ig) |vs7 gig@*fel\%%:_ﬁr&lés Beifld dpflontdsubsitdRd(Fith Rbdand4r28s (@fined i tht: gehetd: 3H) -
5. 2N- ( 1H Pjermuieo{hegeipdlpyei d- 5-y1) - 5-tri fl uor omet hyl- 1- [ (pyri d- 4-yOret hyl )]
-1 H indol e-2-carboxam de To a solution of 150 ng (0.43 mol) of ethyl
5-trifluoromethyl-1-[(pyrid-4-yOnethyl )1- 1H-i ndol e- 2-car boxyl ate, obt ai ned
accor di ng Adaeethgr sntmeondsl €8 generat farmutehd) Prad ceeliswgiestseqy, thanavesdionga( 0. 52
mmol ) of p _ rded= 5=yl and; i mai nt ai ned
under an |#é%rﬂ g%‘ﬁ]o%bﬁ%a%,dfggég%ﬁlé(;re%ﬁg\?\}%eeoébﬁhe%t&fng%?{%&qur?gh 645 nmol )
of a -sol ut enXofX4 pndrek: isprasant hepandemiv of gasle ptheTiregiovnceanand Xt:uee i s
stirred at t ; essure.
The' crude Foacrn aPURR SoRfihd MEPERTSBR FRFEhriial 4 BHER

sol ution afids ¢@@l A l.of WO 2009/ 112678PCT/ FR2009/ 000052 31 et hyl acetate.
The organi i \gaﬁlé i ; t di um
chl ori de sgllrgp %%ﬁ”fgﬁg%ﬁﬁﬁﬁ&%fp%g@“ E)a\’%r soﬁﬁué}?@ﬂﬁﬁgi@s%%d?@%@%tﬁ?ﬁ under
reduced pr &siogeratomsemoesparticuldylyfluoder atoms; puri fi ed by chromat ography on a
colum of yld expected product are thus isolated. 1H NMR
( DVBO D6), %*é(pﬁ%r%”?%ﬁ%%@?éwﬁm; 10.62 (s, 1H); 8.47 (d, 2H); 8.42 (s,
1H), 8.29-#exgrogpn 2H); 7.76 (d, 1H); 7.66 (s, 1H); 7.58 (dd, 1H); 7.46 (t,
1H); 7.03 (d, 2H); 6.45-6.43 (m 1H); 6.00 &5, 2H). LG MS: 436 [MtHF mp. =
216- 217C Exanple 6 (Conpound 5) /21
N-(1H Pyrrol o] 2, 3-/ Apyri d-5-y1)-6-f ro-\1- [ ( 3- net hyl phenyl ) net hyl ] - 1Hi ndo
| e-2- carboxam de 6. 1Met hyl 5-fl :\-[ =gpt hyl p

henyl ) met hyl ] - 1Hi ndol e- 2- ca rboxyl at€=ZJhi s "Conpound i s prepared,
according to a process simlar to that described in Exanple 5.1, by

reacti ng 4#chuger 2od39e gnopg of net hyl 6-fluoro-1Hindol e-2- carboxyl ate
with 0.59 nL (4.918 mmol ) of 3-nethyl phenyl methanol in the presence of 0.92
thylene)tributy P). The resulting
tography @n a col um of

silica gel in a m xtuke of tan NHcet e 539 ng of the
expected product in th f a colwurliess oil. 1 O D6), 5
(ppm: 7.76 (dd, 1H); d, 1H); 7.40 (s, 1H); 7.14 <1 H); 7.06-6.99

(m 2H); 6.89 (s, 1H); 6.75 (d, 1H); 5.78 (s, 2H); 3.81 , 3H); 2.21(s,
3H). LC-Ms: 298 [ MtHr '

6. 2N- ( 1H- Pyieisgl bdos3baMvbiichaiy Wlbstratbh UATOR] ahé Ry Aetbyiehpnmb) gerchy | | - LH
i ndol e- 2- carboxam de ( Conpound 5). Conpound 5 was prepared according to a
process si fATTHR Q)defaizaboyescribed in step 5.2 by reacting 200 ng (0.673
mol ) of nethyl 5-fluoro-1-[(3-nethyl phenyOret hyl]-1H ndol e- 2- car boxyl ate
prepared according to the protocol described in step 6.1 with 107 ng (0. 807
mol ) of pYFTBBSCARIYsYP Paseneyal oy (Hhatase prkisetnebthefinwgntonyimeniion 1
mol ) of a solution of trinethylalumnium (2Mtoluene). The product is
collected by filtration, to give 107 ng of the expected product. 1H NWR
(DVMsO D6), 8 (ppm: 11.61 (s, 1H); 10.45 (s, 1H); 8.44 (d, 1W 8.32 (d,

1H); WD 2009/ 112678PCT/ FR2009/ 000052 32 7.76 (dd, 1H); 7.47-7.42 (m 3H);



Exanpl e 7 (Conpound 30)
N-(1HPyrrol of 2, 3-b] pyri d- 5- yl)-5-trif|uoromethyl-l-[(thi azol - 2-yl ) nmet hyl ] -

1 Hpyrr 01 ridi ne-2-car boxam de
7. 1Et hyl 5- S&E’#%‘% 1 1- [(th| azol - %Oret hyl ] - 1H B&YR2P@9/8089%3r i di ne
-2- carboxyl ate This conpound was prepafed according to a process simlar
to that described in step 5.1. by reacting 390 ng (1.51 nmol) of ethyl
5-trifluoromethyl-1H pyrrol o[ 2,3- b] pyridi ne-2-carboxyl ate (W2008/ 107 543)
with 348 ng (3.02 mol ) of thi azol - 2- yl met hanol in the presence of 0.92 g
(3. 826 AT TagaREREEHY PEHe fallowinds@mpopids phor ane (CMBP) . The reacti on
m xture is 1t hen \autiddngg, éiénhwraﬁlﬂf MHHWBQ?MB@W@ 11801001 gs”ﬁho bel Bca gel
in a mxture of heptane and ethyl acetate to give 446 e ex ected
product i n ¥hadelgrrrashoramids | . 1H NVR ( DVSO D6), 8 (pprr) 8.84 (s, 1H);
8.69 (s, 1 i S, 2H) 4. 32
(o, 2h). 1@28 (t Wf#n %ﬂp@%é—?“%b@im? (RAudrSbentiB-1 HEndAe-£:

7. ZN(lHP@?‘Fb@f(@P@eS bl pyrid-5-y1)-5-trifluoronethyl-1-[(th

i azol - 2-yl et h M \V: npound 30)
Conpound 32)3 mswpdrze%glrhzcdreﬁg:%ﬁdm dg 33%er 5{%252‘2‘@, fn?e'l Q&F?%En? ﬁ scrl bed
in step 5. indele-2-6a®pKargidess ny (0. 523 mml) of ethyl

5-trifluorqgneth 3

1H pyrrol o([a2 3- }fﬂ'A(jhoﬁ‘{FL}MO“j §;_Q;IA%2 Stﬁgé"%r"e%”aﬂ“é’&"baeé’é’g rilrczzjdotleozthe pr ot ocol
descri bed |Cﬁfb§t<%"pld$ 1 with 84 ng (0 628 mmol ) of

pyrrol o[ 2, 3 b] py B! nc 780 mgpl) of a
sol ution o?t ri ny(qﬁwtﬁ%??m@ ) E[gﬁgnlcﬁ?’ ﬁjeﬂg’l;h%ug}métgy”c?ﬁl ected by
filtrati on2-Ga €144 ny of expected product 11-1 NWMR (DVSO D6), 8
EgpmlH) 117 67($ !5\I38(|’I'|)-I Py'HQﬂoT@B(ﬁp nd@y] §tr§ﬂet§¥_§i®l %r['? g@horg})ﬁ?eﬂ%l)élﬁ_ﬁnyﬁts 298(2’5
OH). LG Msmednd- ‘[FMnthalerﬂ parb&xazmdle 275c WO 2009/ 112678PCT/ FR2009/ 000052 33
N-(1HPyrrolof 2 f . methyl)]-1
(18 Pyrrel ¢ bo)f(\ggnbil@frdlc?!z% Bjﬂ*)ﬂd% §15-5 5 HARQERA-AN 3-Errl bRy R

6-trifl uor Bty I‘dP‘@tﬂﬁﬁ‘rﬁomﬁmt hyl )] - 1H i ndol e- 2- car boxyl ate This
conpound S pr 10 S5 v bed in
step 5.1 by reaﬁ’t"?’;@%ﬁ‘w&e R RoRlgto e B op iy hAch DR HREGE 2t

6- trlfluoré@i@PW‘l' &H-i ndol e-2- carboxylate with 449 mg (4.11 mmol) of

4- pyri dyl mat han 26 # Q

(cyanomet % enﬂ)p%p%%r% ngﬁ;ﬁ@?:&n@c?%f@g Ogne(lﬁ%qd? u*d@‘?éaehgc%?mem 'F oguct is

t hen puri f PE@Pleid. 3] Ftﬁ*n?-@ﬁ@ti’é?gﬁldphy on a colum of silica gel in a

m xture of {pept @Qd-] [ 4 ci,ed product
in the fort]n@otl‘o mgel ge- Fg%%ﬂ?e?@@ 59'1% %%I\/E) ?BI\/E%OO )%R@ﬁ%$§8 26 (d,
2H); 8.09 {golefdfarboxagydgd, 1H); 7.54 (s, 1H), 7.46 (d, 1 H); 6.90 (d,

21-1 6.0 S

8. 2N2(1H- P%m g%wmetﬁ’f% m'owé"b-] Moy géﬁ@ke%ﬁy”[%ﬂ“”%p%”%m hyl )] -
1 H indol @eifﬂfl]déflbéﬂlafﬁ-caﬂb@(%@mpound 37) Conpound 37 was prepared

150 mg (0. iﬁgam’?é?gﬁéﬁyﬁ'%ﬁf’%ﬁ?ﬁ it i o T

1H i ndol e- PdelarbesiyPxamider epared in the precedi ng step with 72 ny (0 538

oty of Aol ubt Gl Y SRR SRR S o 3 PEFRENED Snlbrdhing © 0

col | ect ed Bethyli1Hpiricin2, 3thdpygidine- Za@rh@(wﬂdeexpect ed product. 1H NVR ( DMBO

(a 1y ete (Bggiinidoitipiatsbingni, @5—95@%%&%—?%@?% Freas
(m 1W 6. 2ethy§-1H2irficlel2camt®xang®: [ MFH 4 mp. = 311 -313C Exanpl e

Co d 6
(N- ( rlnlzl?g;r r o% o[ ZNE»(1 Mﬁt% 1Hd0y§r 0(52 % o pyr'%’t’f&ﬂ "t” Iuciro[n[ethgl ?f;leﬂf)’|]f,’g8}h31|]mt hyl ) phe
nyl F net hyl f-riddid-Rdatbexamidar boxam de WD 2009/ 112678PCT/ FR2009/ 000052 34
100 nmL roupéi boltvt

mai nt ai ned ' Under (1;)1rforF1e|%t1 ’“@’Se?%’r%’f%ég)ﬁ” g\%‘ytﬂ%ﬁp%rg ﬁ) S?Fisjﬁ’(rlf{tr'&ﬁmFg &'tw"rred at

r oom t enpeindtlatlecanbpdamide honogeneous sol ution is obtained. To this

sol ution, ol e -l 1S dr.opwi,se.a saql ution cont I .83 nL
(54.96 Mol ofﬂétﬁﬂﬁthvg?ﬁapa@eﬁq‘i’%?%l&vgﬁ 55{’%?&1158}12[;'(%%@050@3@;}’ ﬂw 1) of
4-t ri met hyinethylH1bleindalé-edaytsbexamiied nL of et hanol. The reaction m xture is
then stirred at OC for 4 hours. The reaction nmediumis hydrol ysed by
adding, with vigorous stirring, 100 nL of ammoni um chl ori de sol ution (30%
aqueous). The product is extracted with three times 50 nL of ethyl acetate.
The conbi ned organi ¢ phases are washed with twice 20 nL of water, dried
over sodium sul fate and concentrated under reduced pressure. The resulting



To a solution of 1.0 g (3.14 nmmol) of ethyl

2-azi do-3-(4-trinmethylsilyl phenyl)propenoate obtained in the preceding
step, in 20 n_ of dry toluene, maintained under an inert atnosphere, is
added 0. 17§ 809481 R%%B) of dirhodium (11) heptafl uorftf® 81000052
conpl ex. The reaction mxture is then d8irred for 12 hours at 70C. After
cooling to roomtenperature, the reaction mxture is filtered through
silica gel, eluting with ethyl acetate. The filtrate is then concentrated
under reduced pressure. The residue is purified by chromatography on a

col um of & 1i chi-(Gdisthytatawigiald. BHiryriiSxlip-duep-hidpmateRheaymethyl-14-

di chl ororrelhaé‘g@hca(pbcgéngdé)f the expected product is isolated |n the form of
a bei ge-col oured powder. . = 127-129C 1H NWR &DNBO DO, 5 PPn} 11.7 (s,
1H); 7.41 1®d, NjH-p Yrrglg[%%rb}pym; 5-y$-Soiriflgeramettud-1-16-rsethylahenybpethwll i H g,  2H) :

1.1 (t, 3Hhioldkio %H*B
9. 3Et hyl 6- trlmeth sta ¥ LI][ (3-trifluoronethyl)phenyll nethyl]-1Hindol e-2-
}ol‘dwﬁ’drrwbﬁﬁF Py

car boxyl at€0 (Co’fﬂh() Fldréﬁﬁtﬁuliﬁ'ﬂu%@ebweWede@t'@féﬁrd Jmgthyd-1&-pr ocess

simlar topg 2%‘?&%’ in step 5.1 by reacting 500 ng (1.913 nmol) of

et hyl 6- trlrreth I -1H i ndol e- 2- carboxyl ate with 0.52 nL (3.826 mml ) of
3-(trifluofbmet 1!)!@»[@@9[%@}@3%5 Yiib-timetiprsdglehid e nethyipteaylynétByB26- mol ) of
(cyanonet hx&&@ %gh%%eohosphorane (CVMBP). The crude reaction WO

2009/ 112678PCT 0052 35 product is then purified by flash

chr omat ogr&phy R!h(ﬂ proeiaidB-bipyed-biybd-igarorpmetyhi KBurnethyphdngpmaieldine et hyl

acet ate t f ted product. 1H NWR (DIVISO DO 5 (PPrr)

L 49-7. 453‘%\@2 5%%}9%@ %egs ’%ﬂ%); 7,25 (t, 1H); 7.12 (s, 7.04-7. 00
(m 2H) 33 (IE—(ﬂi-H)mola 2ditb]pqud 2HM) err@@w(snlyl Bidg-methydhepy) m@h{y ’“HC-I\/S 420
[ MeH] - 1- mdole-2 carboa ide
9.4N- (1H Pyrrol of ggﬁ %/I’Id5 y1l) tri met hyl si [[(3-trifluoronethyl)
phenyl i - hy | - (‘&W}’ﬁd'@ %3 Q}DYE!%ﬁb’BanW’d@O(T@ﬁWb&H%@U Byoromespeierdi6 was

pr epar ed . eSimlar to that described in step 5.2 by
reacting gﬁ&mm?%d&e@o%ﬁ%@ et hyl

6-tri met hydsi | y’i tHPy(ratotd 3-plpyad- én’ﬁt%WW@mm@WY] irdl{(hififiporemethybiehenyll= car boxy!
ate prepar r t ot ocol described in the preceding step with
76 ng (O. 5@%@1709%"%6@2 C%ﬁ) % g{eB b] pyrid-5-ylam ne in the presence of 0.36
mL (0. 716 #4Amol )N Hay@doﬁ?ta b]nyrm’-SM15nfeﬂwodetﬁmm(ﬁﬁr@mm@tmw:ﬁm!] The
product |sméﬁﬂllamepgrrg%gpypﬁxh&ﬂélzq{értp&(aml h chronmat ography on a col um of

silica gel eptane and ethyl acetate. 163 of expected
product ard obt%(Hé&yrrqlpl[ZMPQ/m«S@l)iﬁGﬂuor@(Eﬁ%ﬂjﬂuomfﬁwl)@ber%mﬁihwdfw (s,
1H); 845&@%_%1—(%0?3 (d 1H); 7.74-7.68 (m 3H); 7.51-7.43 (m 5H); 7.28
(d, 1H) 7 4b 6.01 (s, 2H); 0.25 (s, 9H) . LG Ms: 507 [ MtH]
mp. = 25128 2590- Ebeﬁmzne' pyo"o(otaa’wplwndﬁ%d -SNHoret R 4oy Pneshyb]-1H-

pyri d- 5 yli | lyl-2-[[(3-trifl uoronethyl)p he nyl]-

met hyl ] - 1|—2‘60§e30‘%a%-g%:h5®boxam de 10.11-Brono-3-trimethylsilylbenzene To a
sol ution &¥9 10 M({-Heited1HmytrplofE 3-blpgridibientibenddimyrits-Bnathypfl Hanhy dr ous
Et 20, cooI mai nt ai ned under a nitrogen atnosphere, are added
dr opwi 'ﬁﬁé gtﬁaZ&Qﬁﬁ‘,ﬁ&over 30 mnutes, 26.49 nL (42.39 mmol) of a

sol uti on oi0 BuL|N-(1H-Bm¢ie[ﬁaﬁadpyrldﬂﬁ—vle15-tsﬂuqmmatgyﬁbf thiazblZ-ymeth@h 1A% nut es at
-78C, 5.9 . Jml are added dropwi se to the reaction

m Xt ure. %Hﬁﬁgb@”%? Ztl%%‘l?éloeg this tenperature for 90 m nutes and the
reaction rdixt ur év-{1¢-Piverio[2yadb] pj/ryeb@di)bytrimdtiﬁyis@yl-JJS{(thiazdf2-y€k1t1@hyl]-‘II?He pr oduct

i s extract; t acetate (3 x 50 nL). The conbi ned organi c phases
are vvashedﬁ(gowfmﬁ Cgr%&?'ﬁ &d aqueous NaCl solution (2 x 25 L), dried over
Na2SO4, fid2 eredv- (1?@&&9@[/218112ﬁ)TrBFﬁsTV)-ERﬂﬂlﬁﬁtbrﬁ@tﬂ%ﬁ[(B&zahﬁ-ymapm-aﬁed under
reduced pr, e. ude reaction product is purified by chronmatography
on a col unﬁgog 5ca|'b0é<§m5fg eluting with heptane, to give 9.3 g of the
expect ed 133br0ntN—(B!H—IPyrrtBO[IZ}BI-lgbﬂfdd—&@lmﬁarimord)memha~[(tb1|iarobi-ylametﬂj/[pmHL ess oil.
1H NWVR (DIVIS | 2) gr%ﬁ%) 5.75 (s, 1H), 7.46 (m 1H), 7.4 (m 1H), 7.22
(t, 1H), T Caﬁﬂﬁrj( 2 3-Trinethyl silyl benzal dehyde To a solution of 5
g (21.89 rmPDI) N—(1}#Byrm1®[23-m]pjrrm%—wy58{rirhnyih@lenyteF[@thiampmyl)mbtlﬁgﬂ]cm-di ng to the
pr ot ocol d’(‘ffﬁ?(f h int e preceding step, in 40 nL of anhydrous Et 20,
cooled to AT AT S hed under a nitrogen atnosphere, are added

dropw se, 38 th $-{1H-PypleRA-Mpeid-B9)-BHNnbie $-{(tHdzoBs-y ey . 1H8ndael2} of BuLi
(1.6M hexane). Stirring is contlnued at 0OC for a further 30 m nutes, and
the m xture is then nmaintai ned at roomtenperature for 90 m nutes. 2 69 nL
(34.91 nmol) of DWF, diluted with 17 nL of anhydrous Et20, are then
introduced into the reaction m xture. After stirring for 3 hours at room
tenperature, the reaction mxture is hydrolysed at 0C by successive



WO 2009/ 112678PCT/ FR2009/ 000052 37 1.7 g of the expected ethyl
2-azido-3-(3-trinethylsilyl phenyl)propenoate are thus isolated in the form

of a yello i (DMSO D6), 6 (ppm: 7.9 (d, 1H); s, 1H): 7.4
(d, 1H): 7%8(#&,9}?‘—%&%6.9 (s, 11-1): 4.2 (q, 21-1): %E’%$£0M90@%5 (s,
9H) Ms: [WN = 289 10.4 Ethyl 5-trinet hy1%i | yl - 1Hi ndol e- 2- car boxyl ate To a
solution of 1.7 g (5.90 mmvpl) of ethyl
2-azido-3-(3-trinethylsilyl phenyl)propenoate prepared according to the
procedure described in the preceding step, in 25 nL of dry toluene,
mai nt ai nedcﬁrrs?ﬂé?m'ﬁﬁ inert atnosphere, is added 0.62 g (0.59 mml) of
di rhodi um G6l) hegt AIRYHEICPDBILYHFAH S -d)-S8if ue RN - [[ad ueastdigm Xt ure is
stirred for 7 h ﬁﬁ atmodgzj) Ayiygcong) portion OI?FO.WGHZWQ mQ}Wﬁmlml) of
di r hodi um (WdPﬁe-ﬁsﬂf?a’rW Fobutyrate dimer conplex is added to the reaction
m xture whighe maiAl B rYimae[2, Bt o-yE-ranegrofeatyin g (Fid 40@nicy g 1Hur ther 1
hour. After cpoling to roomtenperature, the reaction mxture is filtered
t hrough si lf\deg'%aﬁ", O¥dME¢ ng with tol uene. The filtrate is then concentrated
under reduggd prAYSHIFEoBIE3 BIKABISS-SeIhdhpdl/Rl Nedhid-8-yhiktnynpigd sever al
ci mni rrumﬁﬁnfeu?t Ef neptane, until a white powder is obtained. This powder
is dried uld8E-TEHOREINYF essure to give 0.879 of the expected ethyl
5-trimethyBsilyIlniih 23-HHyRESY R8-GindihfIe1§I-1 icQh-yBmathyh e gowder . m p.
= 114-115C 1H J‘ED@%{%, ?fy(gﬁy%)?& 7.7 ()ts,@lkf)g?mrﬁg(gfm%); 7.25 (d,
1H); 7.0 (E‘,Of%’ oXpMige 2H); 1.2 (t, 3H); 0.15 (s, 9H) LC-Ms: [four = 260
10. 5Et hyl 5461 i menhyHyroilz 4-pldytid-st 'é-hucst@mq(%frihw- | Jirehéydl= 1H-i ndo
| e-2- car boxr}SI at e.J[q Cony{)ohl?rllzd 1%{) Th»?); conmpoun vvasgm'g%jr}ed according to a
process si RPEXERIBS{ hat described in step 5.1 by reacting 0.49 g (1.87
mol ) of enhyl SwinHIFgHBBISE b riél—|5=yl)@Qiﬂ@or%rrf‘eﬂ{yb@kfbﬂyﬁ@-&%elﬂw%g?ﬂ# L (3.749
nmol ) of 3-§;tr|‘tzr‘lgftiﬁronet hél%gqﬂ?(n | met hanol in the presence of 0.9 g (3.749
mmol ) of (BYHY DYTEine) ¥rPRP@Mitos phor ane (CMBP). The crude reaction
t Hun poced4py | NaghD:@h2,8-@MyaRarApnyoleR, RoleHideNN ot figrd-hga-gel in a mxiure
of heptane_and et hyl c?t ﬁt,e to _give 730 ng of the expected product. 11-1
NVR ( DVBO MF?P@”(/%'BFﬁ' -FHgedqle2-cappoxamidgr 7 57 (m 2H); 7.51-7.43 (m 3H):
7.40 (s, 1k3; 7NYTH(PErolk), 3-phpyRd-508)-5-Blorofed®l-b g¢3-&idraphbn thyi-3H) . 0. 27
(s, 91-1).. LC I\/SJ( 42% (_%I—I]bﬁ)ymo 2%)69/ 112678P /g 009/%00%ggé2§i] L
10. 6N- ( 1H BYPRS A28y ri d-5-y1)-5-tri met hyl sily1-1-[[(3-trifl uor onet hyl
) pheny1] - met hYNl(‘1M‘éthmpﬁ-ﬁm%mfﬁﬁwmﬂjﬁ)—ﬁﬁﬁ%@lﬂdﬂﬁe@l)n@wd 7 was
prepared accor 5 g.to a process simlar to that described in step 5.2 by
reacting 280" %&]Wf'?‘”%%rb@fa”é‘f’%yl
S-trinethyksil yﬂJ-(1H{p&(r8[o[2r,3-bjp?@d-g%tW@-)’l@&@ﬁh{édygmethyl]-1H-pyrrolo[z,s- -
e,

nmet hyl ] - 1H-.i ndol e- 2- car boxyl a prepared according 'to the protocol
- descri bed ?]Hyrg{ugep?fgr_bg?{arwdgh 76 ng (0.572 mol) of

pyr r ol 0f 2, & b] Py tHByibiB[H BBlol kbl SN EFENGEYAE-4Q1 Bt i Ruddkdie prol ) Of &
solution of trinmethylalumnium (2Mtol uene). The product”is collected by
filtrationc@Peagide” 107 nmg of the expected product. 1H NVR (DVSO DO, 5
(PPm: 11.54 (s, NIIMetth1A%Pvdio[dBbioyRa3dyif-Slirisblomdingh-[(fria 4t ; 7. 80 (s,
1H): 7.51-7. 41 (r# 3}1)@7.33-‘7.05,(_5 (;ﬁyﬁ4H)4¥f’7.”26-7.23 ’(R&ﬁ[(p?ﬁ); 6. 36-6.34 (m
1H); 5. 87 Ylgnetbyll-1-ondgeLscartpypmidec. Ms: 507 ([MrH] mp. = 199 - 200C
Exanpl e 11 (Conpound 42)
N- (2- Oxo- 2, 3- di hydr o-1H- pyrrol o[ 2, 3-b] pyri d-5-y1)-5-fluoro-1-[(3-fl uorophen
y1) - met hylihe ipfthessiebelovkaihe dxamlgaving group” means a group that can be readily
11. 15- Fl uogi@avkaliomn bl e QM 8P IR *B’h&eteﬁdmﬂc%%?w%%%%@é)ﬂ'eil&tr%ﬁi;Pair.
chloride This product is prepared by refl uxing for hours a solution of 10
g (34.81 nhris )Grep mnay thus be readily replaced by another group during a substitution

Lo o 1 edchan R RRARBKOSEATMng o BEE: 6r ERITIMAISaAS b o RERRALF 1 1
tol uene. Amdeaxyt [greun istieh ash@ medaneswlfonale, Urenzerestiionaiat peoloenamutiate,

reduced pr r i i re.i i i y in
100 mt of o deg A E et e cfouck Al Rttt W RHAG TR 4R e
i s used i ngivarein dgivardestinOrganic Kewimistoy"t hdvarch, StorEditon, Wikdyf inteatdiemest ep.

11. 2N- (2- Oxpp2, 3-di hydro-1H pyrrol o[ 2, 3-b] pyri d-5-y1)-5-fluoro-1-[(3-fluoro
phenyl) - nethyl]-1Hi ndol e- 2- car boxani de (Conpound 42)



A solution of 1.3 g (4.25 mol) of

5-fluoro-14(3-fl uorophenyOret hyll- 1H i ndol e-2- carboxylic acid chloride,
prepared i g step, 2.1 nL (14.9 nmol) of

1.45 (4. 68%@0?965’%%@1% no- 2- oxo- 2, 3- ngydro 1H pyrrmﬁlghgﬁbgiaﬁ){g’ﬁsgl ne
di hydr obrom de (US 2005/256 125) in 42 mL of dichloronethane is stirred
for 24 hours at roomtenperature. After this tine, the mxture is poured
into 200 nL of WD 20091112678PCT/ FR2009/ 000052 39 water. 100 ni of

di chl t h :
wmshed vt ohEcereheRBEP M R PR S iR Pender PERRCEA SrldkLr e
The pr oductm@belaiamiedna:cqun'atadf inédl abyharhicainsitegraphy then parpoeé Wwinteafposdriyi ca,

Chus. pur 11yl §ne By B Bh & BRctel, SR O TRl PERee Rl

suspensi on in sa fsdb‘semmﬂt syhihefic | dte@mt Exaraplesnafeptoteatisgl groder anddrsfe@dnces

ressure, t |l ow.ng 0. 4 of the r | at

D o7, 275€%ﬁ§?rﬁh(’/ﬂq?ﬁ»%89fﬁ?gaée g ”‘%%FFE“Q Fﬁéi‘*ﬁwu?fggzdségfﬁ "%geysz (s,
1H); 7.95 (isterstldnpe 798.(m 1H); 7.55 (m 1H); 7.41 (s, 1H); 7.31 (m 1H);
7.17 (m 1H); 7.05 (m 1H); 6.9 (m 21-1); 5.9 (s, 2H); 3.58 (s, 2H).
Exanpl e 12 (Conpound 19)

N- (1H- Pyrr dh c&[chrfBiab¢q3wﬂhd#h§ igntiont rhdé Idoofponmctshxbﬂ.gﬂaﬂérerdsmtulwl(lphﬂayltjer’ret hyl

1Hi ndol e-2- d di t t I
| 140l o LR A8 SRR 85, RO SRR, SERI L 0,2 ot oo
(ppm: 11.6 (s, 1H); 10.6 (s, 1H); 8. 5 (S 1H); 8.35 (s, 1H); 8.2 (s, 1H);

7.8 (d, 1H); 7.55 (m 2H); 7.5 (m 1 1‘5(t 1H; 7.0 (m 2H); 6.9 (d,

1H); 6.5 (d, 1H); 5.9 (s, 2H); 2.2 ( Exanpl e 13 (Conpound 20)

N-(1H Pyrrol o[ 2, 3-/ Apyrid-5-y1)-6-t |fIH9rorret hyl- 1-[ ( 3- met hyl phenyOnet hyl |
- 1Hi ndol e- 2- carboxam de This co n S prepar ed according to a prot ocol

simlar to that described in EX‘E@‘I\‘ mp.: 278-279C 1H NIVR (

(PPN : 117(§ 1H): 10.6 (s, 1H *8/5°Rs, 1H): 4(s :

7.95 (d, 1 (mB2H): 7.4506d, 1H): 7. 15(2( 13

(s, 1H; Gg(gﬂ 6.5 (s, tHT595%s, 2 g 2|2 3H) rrpr 14

(Corrpound X U—PWVroIo[ZSb] pyr|d5yl) 1N tI‘WIs I
-1-[(3-methyl p gyl ) methyl] -1 Hindol e- 2- carboxam(

2009/ 112678PC@'{)FR% 09/ 000052 40 14. 1Et hyl 5-t ri met hyl s/l yl 1- [qIB nmet hyl

phenyl ) nmet hyl ] - 1H'i ndol e-2-ca rboxyl ate (Conpound 11c) Thi s conmpound was

prepared according to a process simlar to that described in step 5.1 hy

reacting eﬁh&'coﬁﬁohh&@bﬁ@é@r&lwbrﬂuﬁb' %&Fb@ cﬁa@éuw}é}r "F‘ésfctlﬁ? %pé’cfrﬁ Lﬁﬁc&r di ng

to the process describ in ste)g 3-neth In the

presence oﬂe('%rﬁ‘hfﬁﬂ'ﬁ@?ﬁw dhebichi quAI@h&»p’h(ﬁ; amfbV\(@mdefmﬁé i theda@enasalct i on
product i sfdrh@k gywélreéﬂ,oby ahaa@fboﬁegmgqar@ﬁawm% Fgroaplwlmﬁ aﬂfarﬁfntf Fg“fa gel

to give the expected pro uct 7.55
(d, 1H); 7Saneragformpg (1, 'eevhaféﬂ Zmii;z 237 ZleRetaﬂdﬁH)areﬁsociefmd lrm)e genesd (s,
1 6.73 3
0H)26 (s gf_ciﬁ)?mupa"bl) h@reﬁgb&%ﬂ arfdr")gl %cf}re%g t{% tozé'rl? gma*rozn‘?lrarb I!['] :r)tli'TQ ﬁe%ﬁé?&ﬁ g 3H);
lyl-1-] ( 3- RRYMipD pﬂ@e@tr@@eqsr@ﬂ]aiwanIl@l@ aeww @y hipistpyaroldino)Fhi s

d d
comoun %ﬁoéﬁh%%ﬁ?ﬁex%@%&%ﬂﬁ%&% |e?ﬁﬂ%§)§ﬁggh?éﬁﬂoha{e aﬁwaﬁ*lep%?%!ffge in
1H); 8.5 (§germi9nowa tg thase skilipd iy the gg, omﬂpaﬂwmage (eesensq of @ base (swch BH) - 7. 4
(er_ni) ; 2;‘? A 7trfb§1§ﬁémméw a s&v@nt%ﬂr w%'fgnce%wﬁet(\ﬂforr%'épngjue d422§ d, 1H); 5.85 (s,
N-(lH-PyrroI 0[2 3-b] pyrid-5-yl)-5- trlfl uor onet hyl 1-[ (3- net hyl phenyOnet hyl ]

1/ 4- T
accordi ng. 100 SoRPRUETY ST s PP AT T B BRSSO A
305 306C maw\lzm ¢EVBGe®EIe agcqrmrgnd mge@e(aé fortrid)a (IIJ)OmGWIolsh Blr@presaan& es
8.7
(t 1H) (ﬁ%dr%a)l géﬁgp \gas éh%?):ﬂolrﬁ)ofo’ (E%selghchlé& 55%8(%1 Pé&%gg‘% o? pgfg]a?snm
Exanpl e 16hydboxipe dissbl2s) in a solvent such as ethanol. The compound of general formula (1)

N (1H Py T ) Ghign 3 Rt Bnydnd drbli R ingh Iokteohvbidl RS Qyéa%'p%%)o?ﬂ hyll

- 1Hi ndol e- 2- car
~general formula (Il), in which B represents a chlorine atom, via the action of a

chlorinating agent such- as thionyl chioride in a solvent such as dichloromethane.
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16. 1Et hyl 6-trimet hyl silyl1-14(3- net hyl phenyOret hyl ] - 1H i ndol e- 2- car boxyl at e
( Conpound | ound was prepared according to a process simlar to
t hat descrlwaizlzﬂb "t@ﬁgg 1 by reacting ethyl PCT/FR2009/000052
6-trinethylsilyl-1H i ndol e-2-carboxyl até”pr epared according to the process
described in step 9.2 with (3-nethyl phenyl)nethanol in the presence of
(cyanonet hyl ene) tri butyl phosphorane (CVBP). The crude reaction product is
then purified by flash chromatography on a colum of silica gel to give the
expected product. 1H NWVR (DVMSO DO, 5 (PPm: 7.71-7.68 (m 2H); 7.33 (s,

1H); 7.24- 7Tl céﬂﬁbodndls*')of généﬂm fc7rmhﬂa II"ma%"Be ogtaﬁ)x%)d %&eﬁ@ﬂn(glﬂcolq??ogﬂd B 79

1H); 5. s,
(9|r'n|) li% 2 gene‘aﬁ form'IHa (i1), in whgt% X1, Xg, Xa, Xa, N, Y and W'are as defined in the general P

N- (1H Pyr r obnhda 3(+)bﬂw@wnaﬂo@ ¥Ad Eﬁcbfre%hhylt@al y:ﬁroﬂmé (a%srﬂﬁ‘mb{ | Bhamide BE hyl ]
- 1Hi ndol e- 2- car xam ﬁl&) frh&ﬁound 23) ound r%par ed according

co

to a protocHiNeH e ic & cfar t;edzfi’rlﬁ p@reg,as,q!\e ipgbe ZeBE@allH NVR
(DVSO D) , férfﬁlﬂ@f('l) herbhaﬁo&esandjﬁ):orréﬁaoﬁlwg t Sn aﬂrH)o grou |_§ vigreattdn in oﬁ@oﬁ? 1H);

7.7 (m 2H) ( 7 - 7.15 (t, TH); 7.1 (s,
1H); 7.0 (oésmﬂf %%%ﬁkamofmﬁthaée%fqlgenem 5.9 (s, 2H): 2.2 (s, 3H):

0. 25 (s, 9H) Exanpl e 17 (Conpound 24)

N-(lH-Pyrr 23b}1 rid-5-yl)-54rifluoroneth 19‘/%[(3tr|fluororrethyl)phe
nyl ] et hyI] NEreampey @ of qep %eré')fﬁméa'%%eéﬁ@e y repciipareampesod df ng t o

a_protocol gsngid adrmiug ﬁigﬂ{wﬁi%ﬁ% ﬁ%@(' RQ@”E&@V@aré%Qdeﬂr%ﬂﬂn%ﬁég aINNED

gpg/go( EO kﬁ"(m”fa ) (‘Sre”ﬁhfse ?Nf#'%C@F%%ﬁ*Pn o agroun fy-Ciajkoxd. Wity @n arpigle, 6. 1

(s, 2H). PBEraspiirgy 8 (P mpomileh 25)7,, 75, Z,, Ra and Rb are as defined in the general
N-(lH-Pyrr(%Inji ﬁg%%'d 5%1)226tr|fluoromethy- -0 -trifluoronethyl)ph
enyl i met hy P2 {hBePEaboveaHhR £9maePonss O @B AR IM 8rakas anst é@@i‘@@%@tﬁﬂmdl ng
to a prot ocehgemit Bldrads fithet urﬁﬁﬁlﬁ{ 'Wre‘a@ti%%b@ érforHéB i a%ﬁeﬁ?%ﬁ

2009/ 112678PCT/ FR2009/ 0000 42 1H NMR (DWVS0 D6 g H) ;

10.6 (s, 1AF:10BER (s, 1H): 830(s 1H); 8.1 (s, 1H) 80(d 1H) 7.6-7.4
(m 6H); 7.35 (m 1H); 6.45 (m 1H); 6.1 (s, 2H) Exanpl e 19 (Conpound 26)
N (1H Pyrr Io%i%qwtﬁwhldS y1)-5-trifluoronmethyl-1-[[(3-trifluoronethyl)ph

enyl] - et PYds &- %@Ffﬁmfmuweﬂli !aérf%k%mr@sem an Mmookl was
pr epar ed awwmm@@q l’eﬁ?taﬂﬁ'@lar\é;b(m)t a§<3 bQ, aaaa Ydé?é%'dgﬁrﬁind ;H +@< \,@ S.
mp.: 273- 74c H VR DI\/BO D6) L&

8.85 (s, 1 h@éem *@%@ﬂ(&ounw geglesel(rgrm 90 masﬁsemtg@neqfnbyesm
6.5 (m 1H}eadﬁoﬂMtﬁ,th@bam @harﬂ?lg%n&% fo%maqnp%%mch 71, Zo, 23,2,h and Rb
N-(1H Pyrrolo r|d 5-y1)-6-fluoro-1-] -trifluoronet Eﬂphenyl]

met hyl ] - 1H|aFﬁj[ﬁ5? Sef@e@d%l&a?ﬁ% formua éaﬁﬁfﬁﬂﬁ?%gn@%%r@aom@r@ia@gmao a
pr ot ocol Slgm Dgaés dé?mé@ﬁéreﬁ‘@ééﬁé Qﬁéh !aé‘ a@?@%b%ﬁ;ﬁn oFerh'Jﬂa @@%UE& Pgiﬁ?gy

( DVBO D6) ,
1H); 7.8 (ﬁFC g *9 %@Btf‘c’ﬂf?"('ﬂﬁr 'fel-tlﬁ‘f’-'ﬂt Cfesi@ﬂb%cmn 4H)ﬂ Cflef0§0(?rr?0 1I—|)7236(345 (m

1H: 5.95
N—H% 1H Pyrr gF%T maccm%ng?%é@%c)&%ﬁ%ﬁ% e e s Sedd hy 17 - 1

H i ndol e2- H’@r ngg,ﬁ hgedresence of a copper salt in catalyt;c amount in the presence of a

21. 1Et hyl 6chtalyfi®bmolst drbleobpédiigahaZ8lch 2y MBI el HOIhE PetRlaxy! at e
(Conpound 110

base such as potassium carbonate, in a solvent such as dioxane.

In Scheme 1, the compounds of general formula (1) and the other reagents, when their
mode of preparation is not described, are commercially available, are described in the
literature or are prepared by analogy with processes described in the literature (D.
Knittel Synthesis 1985, 2, 186; T.M. Wiliams J. Med. Chem. 1993, 36 (9), 1291;
JP2001-151 771 A2, WOQ2006/024 776, WO2006/072 736, WO2007/010 144,
WO2007/010 138 or WO2007/088 277, for example).



Thi s corrpound was prepared according to a process simlar to that described
in step 5.1 by reacting ethyl 6-trimethylsilyl-1Hindol e-2-carboxylate
prepared a 54 he process described in step 9

(thienyl- 2??/?) rredtg%la{néﬁ?ta? n the presence PETH#R3009/000052
(cyanonet hyl ene) tri butyl phosphorane ( ). The crude reaction product is
then purified by flash chromatography on a columm of silica gel to give the
expected product. 11-1 NVMR (DVSO Do), 8 (ppm: 7.76 (s, 1H); 7.65-7.61 (m

2H); 7.52 ; 8 2
Y (t) 3@? ‘é‘l.%"oﬁé?ggf(se"e\@%@'% Qg el BB Sl BEb ot s (b 270
21. 2N- (1H Iégzscrrmled{ aea:ob]rp@mlatlw Bvailaplec ater denstibgd i the Xierafl(e bi arcoprepargdnet hyl
]-1Hi ndoI r r
accordi ng t aFoggt ocC g‘%r%é%%@%}ﬂ)@? Hgtm I Egta?lfrgo(?igg ?%%%Wrr%?tg @%?m?gsg
269-270C Symsz@mm;zsozs Sypibegis 2008.&, €81, WERO0HINE2Q)s, 1H); 8. 45 (d,
1H); 8.35 (d, 1H); 7.85 (s, 1H); 7.75 (m 2H); 7.6 (d, 1H); 7.45 (m 2H);
3 (d, 1H; 6.45 (m 1H); 6.2 (s, 2H); 0.3 (s, 9H). Exanple 22 (Conpound
41) The compounds of general formula (II) or (1), for which one from among X, X,, X5 and

R N e T

t o a pr ot ocoliplieg mesaiont oatallgsed Uyesacmeﬂaéducmafpallqditen Br iron pperfc2®éd 20810: 1H NVR

775 (s, 1Agre8Eing bogiings Bl vefledl finug Y 6. Fipeitliby oD oot

23 ( Conpountbn8)such as chlarine, in the presence, for example, of an alkylmagnesium halide or

o Y e ShHue N, hosir)io 3d ol beldiiel it HRORDEMIATIE ettt | ndlo)
e-2- carboxam de Thi's™ €ompoun tocol sinila
to that destrd Fed GhenEmcpJE@ZS?%fﬁﬁ) 'ISWQMQQIHG:I\I&RI(DI\@@ Bem5 1898 :

11.5 1 1 7.52 4H); 7.31
(o 1(H)S 'é‘éga %95%3& éxaﬂr{% cirif’m?\%p&osthg&g%kn{e% |g%§ﬂ H) ; RPN ( m 9;') s
2H) . npl e 24 (Corrpound 9) -

N (1H I t hyl
N B s e T e e )
accor di ng %o carrasidndsl tsianddriaen atmm hattstinftedEwiinsl eyaho3aryhpp hete@b9¢ 3260, 1H NVR

?LI[—)DNSO8O?1)2 F%y(%a?!ﬁa@%é ?as a(c%w)l?r@ l?a%QOn?fE%’lyS%E%v?'l %%_él U.Flll?f aﬁlagﬁpé

(m 1H): 6p@r80r(1md ommsmmmﬂommmegg@m%amm 2R)ar (8, a1935¢|mtedll-|)
6.01 , . .

N (7- Ocy- 10 BB 58 % [ PRE- 880 ' o, pseo. oY AP ME bR @y 1 - 1
H ndol e- 2- egftimooracracd of i seteroatythonthicasd porejisaeyl other stetirad degpcfilsed BGhaour s

or esonce ol S B o3ttt ShsPEE or oper benzoi ¢ aci d i 130 L. of

di chl oronet hane. After this tinme, the mxture is poured into 200 nL of

t d 0 nL hl th d t
washed oncancbmeStns SeRtalBRaRdn oL 0h, CFARDhoBaRE abbod B LoF oo
twice wt thQQ:rn&tpm‘fdsmt er carben etbrovebsiitagdesitum gwUpatNR,BHAINRIEDR, or

trat . Th t duct i fied b
concent gl BT LSBT ol SR A B B .Y
mp.: 260- 3630, stbsiRed, DbiSexdiithle SwitPrnprondide 4fond,svia dHpeuplifg 6eéc$|on i, 8.59

, 1H): 8.03 L AIH): 7.6 2H): 7.42 2H).. 7.31 19
(5. 7 b5 rapesRiply. ghoarhing, B aidk orda Srbm@tln ghe ttesdhs O phsf.oa b
( Conpound @Eh)sphlne and a palladium- based catalyst, according to methods described in the
[\I—l( h %org"tfggﬂ% %é tﬁosbe] ﬁylf’ed - ‘f-'he }_P 5-fluoro-1-[(3-fl uorophenyQOret hyl ]

26. 15- Fl uoro- 1-[ ( 3- fI uor ophenyl ) met hyl ] - 1H I ndol e- 2- car boxam de To a
suspension, stirred at 20C 2 6. 96 mo).). of 5-fl uoro-1- -

~ fluor opheng@rﬁPWPT”q&Eﬂflgﬁaﬁm Oﬁmﬁgr(bﬁﬁﬁx %Jbé@t?d Vﬁgbf)&Fcé’@ Qé)&% T34, in
80 nL of dpy obeintaiRnfHe c@d@@fbn&m@&ompoﬁﬁ&&%;eml aormﬁ|athloenwsu§éﬂtméd de.
The reaction mxture is stirred | ux and then concentrated

under reduléd 3FYERS FWP, FERErGRG (@ ff‘?tﬁadﬁ)g Gt e insfh% AeEHUTG P KROWD thihoge

di chl or oneghprgnamdad hi s solution is poured, dropwi se, into a solution of
9.12 nL (69.62 muol ) of 30% aqueous ammonia in water. The reaction m xture
is stirred for 14 hours at 20C. After this tinme, a solid is collected by
filtration and triturated in 50 nL of diisopropyl ether. After filtering
and dryi ng under reduced pressure, 0.58 g of expected product is collected.



NVR (DMSO-D8), 8 ppm 8.11 (broad peak, 1H); 7.5 (m 3H); 7.32 (m 1H);
7.25 (s, 1H); 7.09 (m 2H); 6.89 (m 2H); 5.91 (s, 2H. WO

2009/11267 00052 45
76, 2na1- alle Sﬁgﬁq(%@? 3-b] pyri d-5-y1];5- 1 uor o- 14( & FTEGAIIRERAS et ny1 1 -
1H indol e- 2 car boxam de ( Conpound 26) 30 4 g (1.4 nmol) of the am de

prepared in the preceding step, 0.32 g (1.54 mvol) of 5-
br ono- 1- et hyl pyrrol o[ 2, 3-b] pyri di ne (Heterocycl es 2003 60(4) 865), 0.08 ¢

0. 42 I f i pdi d 9.9 t bonat d
10' 1t of "t ® bR, pE OghetaL driad ot Ao L B B B et S 3 Mihgnet 1 ¢
stirrer. The- S(@j?dh}ﬂimaylt& detgmes edh o&ﬁat‘fgt bE) D cmrmlpbn@rﬁg compounds of

trans-cycl ghexane-1, 2 e h and the tube is seal

heat ed at g%raa&?l f%trHU[gtﬂ Pf rﬁ ?'%t's%fi@ecﬁtﬁ’ﬁﬁ E‘Actaéké' ! I HHPs atc?‘?fémgé et hyI
acet at e andedsfibed indhe Wataturear anawtdRdhbse skilediethewm. The agueous phase is
separated out and then extracted with 2x30 nL of ethyl acetate. The organic
phases are conbi ned, washed with 50 nL of water, dried over sodiumsulfate
and then cOheemhpaired ofgeiesralrfesuute di) pF ¢ Substitutdd @it 8 Hrdupl mmrmﬂmﬂr S
purified b mm_of silica, eluti m xture of

|
di chl or one%ghlgﬁ@g%?&%ﬁ?%ﬁ% a'”ﬁacﬁr%?‘h i W%W&%ﬂmﬁ%@tn gfngen,e[ﬁt?q) "S85 opy !
al cohol . rmpor (1783bs2046Y with bVIRrd GAIBE 1869 xantpid ARMducKOn, 3dlched bgztdbyraﬁerﬁl ( S,

%H)19 ES.mBG1 é Iél_%gtrctr}nacié@]ngéog@e%ﬁt? géﬁcnbgd 4@ tl'(%lrteiq(iyre cgh%totvg toztpé;se 3. 82

(s, 3H). Emaumhmtt%?ar( Conmpound 11)

N-(1- Met hyl - 1Hpyrrol o] 2, 3-b] pyri d-5-y1)-5-trifluoromethyl-11(3-fl uoropheny
1)- methyl]-1Hindol e-2-car boxam de Thi s conpound was pr epar ed according to
a met hod st b@ﬁpmdtsrmrgeﬁéraaoaﬁmbqu?& (IT3ubstitudAOvBbaG r @Nﬁ@ 06), 5

(7PE? ( 38 5?_% obtfln% \(rena Tﬁghodﬁ%r‘?}ar(%t%ﬁ_étescg%% n é{ua@n Zie 695% 4(55 34@5/\;;} 525%

(s, 2H); 3ad2rdimy toIthodsxdurplised?8 tidaspamadr dibwn to those skilled in the art.
N-(1-Methyl -1H pyrrol o[ 2, 3-b] pyrid-5-y1)-5-trifluoronmethyl-1-[(3-fluorophen
yl)- nethyl]-1H pyrrol o[ 2, 3-b] pyri di ne-2-carboxam de This conpound was

pr epar ed atima)tdlhpstgmti@ oﬁgﬂﬁrblofdrrﬁmﬁﬂ(f af (Ihon Whizh VWfrefrxednd @ sdfur dRM-may

o S LR el B e TR 1

7.07 (m 1(|ﬂ)0r 1, 99 whith B HispreBerits (@6, oxyd¥R 21009 th 268306 FHER 0 94MRE0HR 46
1H); 6.00 (s % ; 3.82 (s, 3H. Exanple 29 (Conpound 14)

N41- Met hyl ~- g%’”dr hydr o- 1H pyrrol o[ 2, 3-b] pyri d-5-y1]-5-fluoro-1-[(3-fluoroph
enyl)- met hyI ] - 1H i ndol e- 2- car boxam de.

29. 15-Bro 3 dih net 0 ridine To a suspension
stirred at ﬁ ﬁg??ﬁf“t%éf'%élﬁfe 'C[’bﬁs%g EFPGNEs B DETHSRINY WG 0%
sodi um hy dsgreke bl a Sitréderohtod, rf,at:rhﬁb faarar&m C&hd@c&d@ﬁtﬂi o@lrtérpw«trtﬁsx@a%linytl on of
5- brono- 2, 3-di hydr.o- 1|—|q-ﬁf?/rroo }r}aérrdrnern

di met hyl fogrﬁ%oﬂea beRgylexYeaReaYl; %rOHFPrl PeepeteiRd. 1@53Cﬁ'idm§tt§’scﬁ%'°?hen at
20C for 45mgihbgd RSowrftoSBibss sIamdah 18 4, Wlgiveldrouri® bl g@feraméhivlia (PR de in
5 nL of di nethpslformam de is then added to this stirred suspensi on at 0OC.
The mi xt ur'®eBRe BAMEPGeNAOPor 48 hours. After this time, 50 nL of water
and 50 nL of ethyl acetate are added to the m xture. The aqueous phase is

separ at ed 1Qut and then extract ed with 3X30 nL of ethyl acetate. The organic
phases ar el R&TAIRLAYS Rasietr! Wetwiaisd wiich et gastanefiin smeny éodecanst ed

under red%ez@rr@émwt@ anTN%xfd%sgrb&ﬂ) rraarmbectrbtéméos f@#étém;ﬁ@l (Y BB Y TRECTr aphy

on a colum of silica, el utln? a m xture of | or onet hane “and
met hanol . TTEIPYIHT GaRPWRERE weﬁa'é@m@ta (I5intwhigh ﬁtslera%ttté@ fropcameng 24,3 [ MeHr

(1{4 Ng/ﬁ)(D'\@OZ?Glmd &Fé&ﬁf&poﬂdﬁio (8 nitddgbn dtod? With alagedt 48c tas #hdka- 2. 94
N[ 1- thhmozoﬁﬁ”éﬁf‘ri?@r@ldll—l-pyrrol o[ 2, 3-b] pyri d-5-y1] -5-fl uoro- 1- [ (3-fl uorop
henyl) - methyl]-1H i ndol e- 2- car boxam de (Conpound 14) This corrpound was
prepared according to a nmethod simlar to that of Exanple 26. mp.

189- 191C Thﬁl—NﬂWRU dveuaeyal fgmuimp i) of Soheme (sin whictoonSro® NI DH) X2.7. 65

(s 1H) ; gg( Z é‘gﬂ \? % 5 g@ 1 91 (m
2 5 0 (s nl_gﬂ %ﬁesen 3592 Czlb%gr h'%ﬁﬁ-]) on%e’%gn 93§ up g((;SC

( Conpound ai 3 and B represents a group Cy-Cg-alkoxyl, may be obtained, for example
N-(1-Methyl -1Hpyrrolo[2,3-b]pyrid-5-y1)-1-[[(3-trifluoronethyl)phenyl]nmeth

y1l] -1 Hi ndol e- 2- carboxam de Thi s conpound was prepared according to a
nmethod simlar to that of Exanple 26. WD 2009/112678PCT/ FR2009/ 000052



47 mp.: 211-212C 1H NVR (DVSO D6), 5 (ppm: 10.49 (s, 1H); 8.51 (s, 1H);
835(s 1H); 7.79 (d, 1H); 7.54 (m 6H); 7.39 (m 1H); 7.31 (m 1H); 7.19

(m 1H); .0 (s, 2H); 3.84 (s, 3H). EBJ nd 28)
N-( 1- Met hy|‘ﬁ§’ké°§({3/f@%7[ 3-b] pyri d-5- y% 5-f1 uor o- 1- [? !@@Q@Wll-l
H i ndol e2- car boxam de Thi S corrpound was repar ed according to a nethod

simlar to that of Exanple 26. mp.: 176-177C 1H NVR (DMSO D6), 5 (ppm:
10.51 (s, 1H); 8.7-8.4 (broad peak+s 3H); 835(5, 1H); I:559(m (2H);
75 m 2 eak, 6.48 (s, 1H); 5.91 (s,
(3 85FD€§C°r§ﬂ9(‘gf%?a{H%tf‘8g%' “?"%%?38%& g Y- N-(l Met hyl - 1H pyr r ol of 2, 3- 13]
pyrld 5-y1)-5-fluoro-11( pyrid-3-yl) Erget h%I)] 1H i ndol e2 -carboxam i de
Thi s conmpound was prepared accordi ng thod simlar to that of Exanple
26. mp.: 214-215C NVR (DMSO D6), 5 (ppm: 10.52 (s, 1H); 8.51 (s, 1H);
8.46 (s, 2H); 8.37 (s, 1H); 7.69 (m 11); 7.55 (m 4H); 7.34 (m 1H); 7.19
(m 1H); 6.49 (s, 1H); 5.95 (s, R1-1); 3 82 (s 3H). Exanple 33 (Corrpound

16) /X Base B

N[ 1- I\/EthyI;ﬁ)J grmg’jpyud 6y -%H Mfmo yI] 1
Hi ndol e- 2- canfox aif §e'"33: -Broﬁm”l met hylp ro[j{o[ | pyrt N Thive
conpound was I&repar“@d accordipng to a #f hod si )I ar todnl}at of lﬂml e 29.1
starting wi t B comerci al  6- bfdmo- 1H pyrrol of 2, b]pyrli’jl ne o 211
[MrH 1FL NVR (DVBO D6), 5 (ppn): 7.92 (d, 1H): 7.53 (s, TH); 728(d 1H) ;
6.5 (s, 1HAcc@dBR ¢ fhis Bidjhod3e2ompounds of general formula (Il), defined such that n is

Hindol ¢ 5. EVRGkAE B> B rpstied thepactip SRl el BBERY Bins s

Thi s corrpommuim@/!)pwwparreageatobg@ar@ foronuda ﬂvétlhqrdwhlcmu&:reptesehﬂsaa leafinfexanpl e

or ccedi ng. Stbp. el & Fict e g OB R BT Y B E s o I0 %8 2 Tany
7.99 (d, 1F©acttdn Bt tr(edprrﬂald)on of tHeQcopmouBd of genbial (cm!nuﬂal-ﬂ)I may 4& pésfgrn*kid)m 7.32
(erpi) ) 1?) 8 4 h%%r%%nc%@f’ %Flgés §ﬁgﬂ( &%:%dluﬁ] dgsidf(ie or '&assﬁrmd'%ar{bghat%,'_?n’ a5p'o?a§ (

N- ( 1- Vet hy bolgehtmpch @bc{methytﬁr}rmamldb @m&t)wylaeuifbuoe or ]ac{atbﬁé{m ki f:lKolasa T.,

sor oTeL 1YL BRRRDNRLS cTBP I S S0 2 AR GRS il Rsgie g es

prepared accor

181-182C 1H)NNR (DVBO Ds), 5 (ppm: 10.56 (s, 1H); 8.5 (s 1H); 8.32 (s,
1H); 7.45-7.7 (m 7H); 7.38 (m 1H); 7.15 (m 1H); 6.48 (s, 1H); 6.0 (s,
2H); 3.79 (s, 3H). Exanple 35 (Conpound 18) N-(1-Methyl-1H pyrrol o2, 3-b]
pyrid-5-yl W@nfthwommpdund]c(f@enmﬁy)hmhe|(1\y’IIlI) iselefiyed suchihatchdt eq2al ¢can bpxadn de

T COMROUR, Ve R o SRR OB 0% UL o Il ST ©
8 37 (s, 1bbtaingd B réamting e compbubd of dédHeralForblulf (u!) Rith a cdmPolnd ofZfdnerdb. 87

(m 1H); 6{9;‘g31u(aS(V||F)Fi'?ﬁthe5pr8e§eScse o bhoshti, (5 indblde FiReryTsnosihine, BRI € 36

( Conpound
N- (1H- Pyr r magpat, Job]ipstanct SHethyl - dzddidatbarglatretibydivetr [if thi swheht Zsuenes hyl ] - 1

H ndol e- 2- b de T t I

i ar ¢ o0 CHAC BRAE A e S a 2 B dRpBE 4 5eR51 8. M (ko o6y,
(ppm: 11.9 (s, 1H) 1075(5 1H); 8.6 (s, 11-1); 8.5 (s, lH) 82(s
ElsH) 7 95 Jgr'ula:H the cc:mrgou’ndéL l_n.l}f genera? f(grrrqul |_PI maysbe( rgbtamlé')d by reactlsug the

compound of general formula (V1) with a compound of general formula (VIl) in the

presence of a phosphine supported on a resin and of a reagent such as, for example,
diisopropyl azodicarboxylate, dissolved in a solvent such as dichloromethane or
tetrahydrofuran.

When the compound of general formuta (VIII) is defined such that n is equal to 0 and
LG represents a leaving group such as a chlorine, bromine or iodine atom, the reaction
for formation of the compounds of general formula (1I) may be performed by application
or adaptation of the methods described by S. L. Buchwald et al. (/. Am. Chem. Soc.,



WD 2009/ 112678PCT/ FR2009/ 000052 49 Exanple 37 (Conpound 33)

N-(1H Pyrrol o[ 2, 3-b] pyrid-5-34)-6-trifluoronethyl-1-[(thiazol-2-yl)nethyl]-
1Hi ndol e- 2- Thi s conmpound was prepared according to a protocol
sinilar tovﬁﬂ)af&@% d in Exanple 5. mp.: 165- 166ECTHIRRARE/D DO, 5
(PPM: 11.8 (s, 1H):; 10.7 (s, 1H): 8.6 28, 1H): 8.45 (s, 1H): 8.2 (s, 1H):
7.95 (d, 1H); 7.75 (d, 1H; 7.6 (m 2H); 7.5 (m 2H); 6.55 (m 1H); 6.3 (s,
2H) . Exanpl e 38 (Conpound 34)

N-(1HPyrraql ol 2, 3-bl pyrid-5-y1)-5-trinmethylsil th
i a§0| Eyw %h% 7%‘&,?% éﬁrﬁgﬁﬁhp@é’ably u¥1der an[ |(nert atmosphere in basic

38. 1€t hyl ( SndciirElohiekshpié n @h‘e[ [ bieclr Bkt et bubdondl imelelfedrarbaxyl at e

(Conpound 11e) This conpound was prepared according to a process simlar to
t hat descr ICBRRE'] sh’;\ltsctuéb a3, CPPR§r ;ogg@t pﬁfgar@{lyhy] the presence of an additive such as
5-trimet hy skl &“Hreiﬂi'hdyagﬁéﬁhgﬂcﬁazgﬁfﬁié e PheRarednasRRAnG BV} thG REocess
described in step with (thienyl-2-yl)methanol In the presence o
(cyanonet hW\é‘Pftf)trl but yl phosphorane (CMBP). The crude reaction product is
then purified by flash chromat ography on a colum of silica gel to give the
expected product. 1H NMR (DVSO D6 m: 7.80 (s, 1H); 64 (d, 1H)
7.61 (d, 1|1B16 cprr@@urccjf of]geawerayfqtmu%adw 1arp|)preqargd)frp@ arqrp@tec@'fmﬂerpgronzqq):

(9, 2H); (

58 200 (1 Bt 3o e P anbblbug of PRI U1 O 22 yem yl
]-1H i ndol aﬂeéérdﬁfj&%iﬂ”dée@@ﬁ?fﬁ {praru@4y) ik §n%©hﬁ1@l}h@9%§§0wl®éﬂ aciyl

accor di ng EH;'OFeQGtQJn ﬁﬁtﬂ‘drﬁ%lk&i%b@@éce@ﬁécdf'%ﬁgra‘i Mo o ﬁ‘) ?1 O@ E (d
¥

213-214C 1 % yg
1H); 8.35 (%Pre s a grayp G -Caplkoxyy fosingtags: (swl aceta®, (i eprgsenve@fa (m

3H); 6.5 (Bhseblich & 2odigm @H’@queoﬂ{sa (s%iveﬁl"guch anXé‘tHRlud? oﬁ?ne@l@’BEQ?] fl:j-%l dol e-

N-(1H Pyrrol o[ 2, 3-b rid- | uoro-1-[ (thiazol -2-yOret
2-(car ngaﬁikdl[eza b qsz@yw) forpoiad Vb 0bes2 Prduqthags @@ﬁﬁ@nufmtewa@o

prepar ed aﬁr@aredbmgzamo% PaliVaiqetoel reﬁﬂxmp%@élvérﬁ fo%&arﬂﬁéqﬁ ngaeﬁe thcﬁeféHQD H§
mp.: 255-256C N 6 (s 8. 45

(d, 1H) gag@tg’@pn qupe(pyotqg:Iq ﬁhasczznyé 1rytr@5ut¢raz;5e((lr~|@mq erngr gf5al( rﬁ{loqqigh 6. 45

(m 1H); 6cReks. 19%@)10@19@@)&&14&7 %Wnﬁ ﬁ@)eﬂ\si(é’fﬂ%ézéob@dd‘sl1%4§"}51-

rid->5-yl tri 1- r’id- 4-
(F:)gr boxamydéwﬁ) Iﬁ@qﬁ[?qde){tal JyHetero[cyc% Chem., )1/981 18, 1365-1377, W. Rees et al,, J.

(6-trimet hyhsinl )SlaclP[eEWWa‘?ﬁszﬂi%Eti‘l)B'lebb" PnMQIhn% & aqaub%y'c%%( Ound

11h) This corrpoun was_ prepared accordin process simlar to

descri bed P&Z5t49-49 Qo\Mqogy @t iphg. BT Perkm Trans. 1 1984, 2180- 2196 J
6-trimet hYBﬁwé/rletjalTl' Un%ldecﬁerﬁarzbﬁsﬂsﬁts%sﬁgﬁpér G n@ﬁ%ﬂh?*ié,hgﬂbﬁocess

described in step 9.2 with (pyrid-2-yl)Ynethanol 1n thé presence o

(cyanonet h$i4fle) t ri but yl phosphor ane (CIVBP) The crude reaction product is
then purified by flash chromatography on a colum of silica gel to give the
expected product. 1H NVR (DMSO 06), 5 (ppm: 8.2 (d, 2H); 7.49 (d, 1H);

7.42 (s, 1Aemztively, the forpgtionoftise cempaudds of gzaerelfornau (Vis a8 besobtairgd 4. 01

, 2 1 ’
28 2N-H% 1H b éi?cgém o%fhorjr)o ﬂ'{%rl § az@l@:gn?rp?tﬁec;[f spesrlall for{nliaf( rbln tha pres &%%t hyl )]

-1H i ndol e° @Ef@dﬂlﬁbwmﬂr a@mpl@mp@mw/essyuchrﬁ%towen@@hadema@'amr@phb@vyeen
gggorzg N9 0 Cary 64 B Qbcotdifg toiin ddhptdidh of BtddoRaRskibePtR IR BeraturdPom
G. Drlvers et al.,, J. Am. Chem. Soc., 2007, 129, 7500-7501; J. Sawyer et al., J. Med.

Chem., 2005, 48, 893-896).

The aromatic or heteroaromatic aldehydes substituted with a silyl group of general
formula (IV), when they are not commercially available, may be obtained from the
corresponding aromatic or heteroaromatic aldehydes, which are preferably masked in
the form of an acetal, for example, substituted with a halogen atom such as a bromine
or an iodine, in the position at which the silyl group is o be introduced:

- for example by reaction with a disilane such as hexamethyldisilane, in the presence of



1H NWVR (DVSO D6), 5 (ppm: 8.45 (m 3H); 8.30 (d, 11-1); 7.75 (d, 1H); 7.65
(s, 1H; 7.5 (m 2H); 7.3 (d, 1H); 7.0 (d, 2H); 6.45 (d, 1H); 6.0 (s, 2H);

0.25 (s, 9Wyo ?%7081 ( Conpound 39) PCTIFR 005?/000?%yI )] - 1H

N-(1HPyrrol of b] pyri d-5-yl) - 5tr|n'e%1yIS|Iy11[(pyr
-indol e-2- car boxam de 41. 1Et hyl

(5-trimethylsilyl-1-[(pyrid-4-yQOrethyl]-1Hindol e-2-carboxyl ate (Conmpound
11g) This conmpound was prepared according to a process simlar to that

~descri bed 0091 %qegg - et hyl
5- tSI‘IIITEt hy:dgf%[ggﬁ)clﬁmlgﬁdo -2-ca %W%E?Qpre% ggi%&:‘ﬁé%r%aﬂqﬁgyt%?ﬁ%é%gocesg
descri bed |tﬁtr%«uséfplpm@wiph@smmne()pylladm-vmhprﬁesqﬂmbor in@ sohvenp pealerably agfolar
(cyanonet h%'o%@ﬁt) i1t RUEHLS RERANON AR LYERIde, Thahe PHABNLBCLIRE RIBAYG! T
then purifie as ronmat ography on a col urmo Ica ge to give the
expect ed pr@éﬂﬁéwm carbpive,(AVBErDEYaiue ehptveed 287C @dd tlZEH)voﬂm 8aint sf thEH)

(7q472|(_§ 1'?%)%@& %gdﬁﬁ%t'oé% the %%éé@ls HeritRu8th 4R iethture® POBAGIN (,ZtHLI
41. 2N- (1H pyﬂrgﬂr@r@f%/ S eyn.i d1953yﬂ)465€1t 2} nedmassi E.y Bhitakapway et dal.4-Gi@met hyl ) |
- 1H i ndol e-~2- boxgyy d nd ogw,g{iéxiwa :
accolrgi gget%cg’gﬁgr? o'?ocol gﬁnﬂgg}%oun tﬁ%s gglsc%rf%e’d I'n a?}%%eg%bﬁqgw

279- 281C 1H. NWas nDNBet 86 )/, Organomeyall. €ham., ARYS5.38) C18FRE q7d,358H) ; 7.9 (s,

1H); 7.6- 7'-?%0énxg%n8ﬁéyyar8%ct%n(\ﬂth gld_&iian@'sdugh gg‘he%%éthﬁdi@ila@é; in%’fg bregeﬁce(éf’ 9H) .

Exanpl e 42
N- (1H Pyr r &l gfahg3bdsapyariidstangel hexgnidtpdiphosphdrofipmice dHNRMetahyl fenpertindol e- 2

hat dosericeg 2515 BRUNG YR RIARRIC LB MK i PRT MEr LI 180 110
(s (1H); 10, DrgsCherm) 1987, 482 (1), 25B-26854K lshiney ot 8l 3Heterocadiay ; 200 56m

7.55 (&) 13845 )45 (m 2H); 7.0 (m 3H); 6.45 (m 1H); 5.9 (s, 2H).
Exarrple 43 ?Conpoun
N (1H- Pyrrol o[ 2, 3- b]pyrld 5-y1)-5-trifluoronethyl-1- (3-f|uorobenzy1)-1|—|—ind

ol e-2- car bakagifisec KPkaAAIBUI R LCRTLENECORF 3 09, bod abiesl

simlar to t descri be
5 (ppn) 1 forewig dY), wihen tieyere (ot cqmmercwliﬂve@blelﬂ)ay gz pltainggifronsthel (s,

6 98 (7 822&?”@%@“5'”? ‘%é@) a'%EQagé Ts hé%@m% Eg@’fﬁﬁsza%ﬂczﬁ %ﬁi@%@?g}ooow

derivative, in the position at which the silyl group is to be introduced, by exchange with

N(l Met hylyy, g&ﬁ)ﬁ 8aﬁ|E2re%gQ$tpny:‘ %inéaﬁ(c?e) nlbdt?f]lﬁhabhuofl%ofﬁﬁ’élé’llc}@&%@ﬁ “grHpyrro

Io[23c]pyr| -cab ared accor ng to a
prot ocol siheterearometia dertvatiescthubdmed nanMpm eea%watmopganolzﬂésnlaléﬁo& HaINIVR

g_Dg/?Q( ([j)?) 1%5-, éc];\g%ed ﬂrm(l)o %_sw@f 9&1’%&{% B?i'%(dﬁpt?a% §1e4%3§h%’d§]c§§cr b%d?’%l_é\g 7 02
(m 3H); 6litBatum Tth)eacBorQFs referadiy) perBr@ad (a$low8udprme5tlaapbébel@e¢r®ah1@6®nd 45)
[N_Z( é[_i' 2]yr L%b? r dgrp] r%@&ié{u 0xa stO?cygllit Mc% gs Snf QWYa%{aHXH‘l)f 1}1H' &X{ocgi

described in the literature: Bao-Hui Ye et al., Tefrahedron., 2003, 59, 3593-3601;

P. Pierrat et al., Synlett 2004, 13, 2319-2322; K.T. Warner et al., Heterocycles 2002,

58, 383, D. Deffieux et al, J. Organometall. Chem., 1994, 13 (6), 2415-2422;

WO2005/080 328; S.G. Davies et al., J. Chem. Soc., Perkin Trans. 1 1991, 501;

G. Queguiner et al., J. Org. Chem.,, 1981, 46, 4494-4497; G. Breton et al., Tefrahedron

2000, 56 (10), 1349-1360; S. De Montis et al., Tetrahedron 2004, 60 (17), 3915-3920;

L. Buchwald et al., J. Am. Chem. Soc., 1998, 120, 4960-4976).

According to another of its aspects, a subject of the invention is also the compounds of
general formulae (la), (lIb), (lic), (ld), (lle), (IIf}, (lig) and (lIh), in which Et represents
an ethyl group. These compounds are useful as intermediates for the synthesis of the
compounds of formula (1).



Thi s conmpound was prepared according to a protocol simlar to that
described in Exanple 26. mp.: 270-271C 1H NVR (DVSO D6), 8 (pprr) 11 62

(s 1H) 9.04 (s, 1H); 8.49 (d, 1H); 83“;: 8.28 (
7.73 (Yﬁf 9”27%7% 3H); 7.05 (m _3H): 6.49 (s P R2@0@i0€t0@522H)
Exarrpl e 46 (Conpound 46) _ _
N-(1HPyrrol o[ 2, 3-b] pyrid-5-y1)-5-fluoro-11(pyrid-4-yl)nethyl)]-1Hindole-2
- carboxam de This conpound was prepar ed according to a protocol simlar to
t hat descri b@d in Exanple 5. mp. 259 2600 1H NV\R (DVSO D6), 5 (ppm: 11.6

(s, 1H); 10,5y 1H); 8. 48 (m 3H) E: chs,( 1H; 7.55 (m 2 48t(m
2H); 7.18 (M %j%}_qz (Mug2ff N5/ s, E%E;@@E 47
(IC_IDorrpound 27) w

H C-"Sr

C-Sl
N (1- Met hyl - 1H Pyrrol of 2, 3- yr|5y1) 5-trifl uoromet hyl 44 pyrid-4-yl)m
ethyl)]- 1Hi r‘fEIZ car boxaffi .. Thi s conpou S prepar eda rdi ng to a
pr ot ocol si n1 I ar to that descr i bt d d Exarrpl e mP.: 213-21 1 g}
(DVBO D6) , En) 10.63 (s, 1H); 8.49 m 3H) 835(s 1H); (s
1H; WO 20H09\A. 678PCI/ FR2009/ 00005% 53 % 1H,; 7.7(s, , 4y 6 (d,
1H): 7.52 (d, NOog (m Hg . s, 2Hq 2\ - 3H).
Table I that fo i4 | uspre he ochem cal™~stiuc urech&h physi cal

0
properties of a @u%er of exceanpg__‘ﬁ of conpoun ccordi ng £0 i nvention.
In this table: Q\t/ e colum "m(g/\ (O" indica fes the nelting po/Lnts of the
products in degreés @elsius (C);  akl the conpolndg are in th QM of the
free base, Wrepresents an oxygen atom - Z2 represents a carbon atom
bonded to the nitrogen atomof the amde of formula (1); n is equal to 1;

- R repr esemessters (1 {libydhe), g)te), piMsridd) axiquh) are prdfbre aEsRGRGMSITet O a

met hyl  grouyp, .Lall & kind¥n E)>(<amp?((as 9,7 8’ 14X£116 RZ'IR%SnM)ancg 8

The examples that follow describe the preparation of certain compounds in accordance
with the invention. These examples are not limiting, and serve merely to iliustrate the
present invention. The numbers of the illustrated compounds refer to those in Table 1.
The elemental microanalyses, the LC-MS analyses (liquid chromatography coupied to
mass spectrometry) and the IR or NMR spectrum confirm the structures of the
compounds obtained.

Example 1 (Compound 1)
N-[1-Acetyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyrid-5-yl}-5-fluoro-1 -[{3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide

1.1 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 mL of water, is added to a solution of 7.6 g (24.10 mmol) of
ethyl 5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxylate (WO2006/024 776) in 241 mL
of ethanol. The mixture is heated for 2 hours and then concentrated under reduced
pressure. The resulting solid is taken up in 200 mL of water. The solution is washed
with twice 100 mL of ethyl ether, acidified by successive addition of small amounts of
concentrated hydrochloric acid and then extracted with 200 mL of ethyl acetate. The
organic phase is finally washed twice with 100 mL of water, once with 50 mL of
saturated sodium chloride solution, dried over magnesium suffate and concentrated
under reduced pressure. After drying at 50°C under reduced pressure, 6.4 g of the



Rb 1 CH GF, CH CHFO 186 - 188 N\ 54 No. X1, X2, X3, X4
RRamp. (O
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expected product are obtained in the form of a solid, which is used without further

- purification in the rest of the synthesis.

1.2 1-Acetyl-5-amino-2,3-dinydro-1H-pyrroio[2,3-b]pyridine

A suspension of 0.43 g (2.08 mmol) of 1-acetyl-2,3-dihydro-5-nitro-1H-pyrrolo[2,3-
bjpyridine {Tefrahedron Lett. 1987, 1589) and 0.044 g of 10% palladium-on-charcoal in
15 mL of ethanol is stirred vigorously for 6 hours at room temperature and under
5 atmospheres of hydrogen. After this time, the suspension is filtered through Celite
and the filtrate is concentrated under reduced pressure to give 0.24 g of the expected
product in the form of a solid.

m.p. = 193 - 195°C

"H NMR (DMSO-Ds), & ppm: 7.5 (s, TH); 6.93 (s, 1H); 5 (s, 2H); 3.91 (dxd, 2H); 2.95
{(dxd, 2H); 2.49 (s, 3H).

1.3 N-[1-Acetyl-2,3-dihydro-1H-pyrrolo[2,3-b] pyrid-5-yl]-5-fluoro-1-(3-fluorobenzyl)-
1H-indole-2-carboxamide (Compound 1)

To a solution, stirred at 20°C, of 0.28 g (0.97 mmol) of 5-fluoro-1-(3-fluorobenzyl}-1H-
indole-2-carboxylic acid prepared in step 1.1, 186 mg (0.97 mmol} of N-(3-
dimethylaminopropy!)-N-ethylcarbodiimide hydrochloride (EDAC) and 131 mg
(0.97 mmol) of 1-hydroxybenzotriazole (HOBT) in 15 mL of DMF are added 206 mg
(1.17 mmol} of 1-acetyl-5-amino-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine, prepared in step
1.2. The reaction mixture is stirred for 14 hours at 20°C and then concentrated under
reduced pressure. The resulting product is taken up in 100 mL of water. The
suspension is then extracted with three times 30 mL of ethyl acetate. The combined
organic phases are washed twice with 20 mL of water, dried over sodium sulfate and
then concentrated under reduced pressure. The product obtained is purified by
chromatography on a column of silica, eluting with a mixture of dichloromethane and
methanel. 280 mg of the expected product are thus isolated.

m.p. = 186 — 188°C

'H NMR (DMSO-Dg), 8 ppm: 8.4 (s, 1H); 8.07 (s, 1H); 7.6 (m, 1H); 7.56 (m, 1H); 7.43
(s, 1H}; 7.33 (m, 1H); 7.19 (m, 1H); 7.08 (m, 1H); 6.80 (m, 2H); 5.9 (s, 2H); 4.05 (dxd,
2H); 3.12 (dxd, 2H); 2.51 (s, 3H).



Ro 2 CH CF CH CHF-...... ,, 266 - 267 NH /i N 3 CH GCF,
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Example 2 (Compound 2)
N-[1H-Pyrrolo[2,3-b]pyrid-5-yl}-5-fiuoro-1-(3-fluorobenzyi)-1 H-indole-2-

carboxamide.

The process is performed according to a method similar to that described in Example
1.3 starting with 0.4 g (1.38 mmol) of 5-fluoro-1-{3-fluorobenzyl}-1H-indole-2-carboxylic
acid prepared in step 1.1 and 0.22 g (1.67 mmol) of 5-amino-1H-pyrrolo[2,3-b]pyridine
(Synthesis 2005, 15, 2503). 0.44 g of the expected product is thus isolated in the form
of a white solid.

m.p. = 266 - 267°C

"H NMR (DMSO-Dg), § ppm: 11.55 (s, 1H); 10.37 (s, 1H); 8.45 (s, 1H); 8.31 (s, 1H); 7.6
(m, 1H); 7.53 (m, 1H); 7.45 (m, 2H); 7.3 (m, 1H); 7.17 (m, 1H); 7.05 (m, 1H); 6.92 (m,
2H); 6;45 (s, 1H); 5.9 (s, 2H).

- Example 3 (Compound 3)
N-[2,3-Dihydro-1H-pyrrolo[2,3-b]pyrid-5-yi]-5-fluoro-1-(3-fluorobenzyl)-1 H-indoie-
2-carboxamide,

0.62 mL (8.96 mmol) of acetyl chioride is added dropwise to a solution, stirred at 0°C,
of 0.2 g (0.45 mmol) of compound 1, described in step 1.3, in 4 mL of methanol. The
reactor is then closed and the mixture is stirred for 30 minutes at 20°C and then for
16 hours at 70°C. After this time, the mixture is concentrated under reduced pressure
and then taken up in 100 mL of ethyl acetate and 50 mL of saturated sodium hydrogen
carbonate solution. The organic phase is separated out, washed with saturated sodium
chloride solution, dried over sodium sulfate and then concentrated under reduced
pressure. The resulting product is purified by chromatography on a column of silica,
eluting with a mixture of dichloromethane and methanol. 108 mg of the expected
product are thus isolated.

m.p. = 230 - 232°C

*H NMR (DMSO-Dy), 5 ppm: 10.19 (s, 1H), 7.98 (s, 1H); 7.6 (s, 1H); 7.55 (m, 2H); 7.34
(m, 2H); 7.19 (m, 1H); 7.08 (m, 1H); 6.9 (m, 2H); 6.22 (s, 1H); 5.9 (s, 2H); 3.5 (dxd,
2H); 3.01 (dxd, 2H).

Example 4 (Compound 4)
N-[1H-Pyrrolo[3,2-b]pyrid-6-yl}-5-fluoro-1-{3-fluorobenzyl)-1H-indole-2-
carboxamide.
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The process is performed according to a method similar to that of Example 1.3 starting
with 0.4 g (1.39mmol) of 5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxylic acid
prepared in step 1.1 and 0.22 g (1.67 mmol) of 6-amino-1H-pyrrolo[3,2-b]pyridine
(Adesis). 0.22 g of the expected product is thus isolated in the form of a white solid.
m.p. = 277 - 278°C

"H NMR (DMSO-Dg), & ppm: 11.48 (s, 1H); 10.58 (s, 1H); 8.29 (m, 2H); 7.88 (s, 1H);
7.6 (m, 2H), 7.42 (s, 1H); 7.32 (m, 1H); 7.1 (m, 3H); 6.94 (m, 2H); 5.91 (s, 2H).

Example 5 (Compound 36}
N-(1 H-Pyrrolo[2,3-b] pyrid-5-yl)-5-trifluoromethyi-1-[(pyrid-4-yl)methyl)]-1 H-indole-
2-carboxamide .

5.1 Ethyl 5-trifluoromethyl- 1-[(pyrid-4-yl)methy!)]-1H-indole-2-carboxylate

To a solution of 333 mg (1.29 mmol) of ethyl 5-trifluoromethyl-1H-indole-2-carboxylate
in 5mL of dry toluene, maintained under an inert atmosphere, are added, at room
temperature, 283 mg (2.59 mmol) of 4-pyridylmethanol and 0.92 g (3.826 mmol) of
(cyanomethylene)jtributylphosphorane (CMBP). The reaction mixture is stirred at 110°C
for 15 hours and then concentrated to dryness. The crude reaction product is then
purified by flash chromatography on a column of silica gel, etuting with a mixture of
heptane and ethyl acetate to give 386 mg of the expected ethyl 5-triflucromethyl-1-
{(pyrid-4-ylymethyl)]-1H-indole-2-carboxylate in the form of a white solid.

"H NMR (DMSO D), 8 (ppm): 8.46 (d, 2H); 8.22 (s, 1H); 7.80 (d, 1H); 7.62 (d, 1H); 7.58
(s, TH); 6.93 (d, 2H); 5.95 (s, 2H); 4.28 (g, 2H); 1.26 (1, 3H).

LC-MS: 349 [M+H]"

5.2 N-(1H-Pyrrolof2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(pyrid-4-yl)methyh]-1 H-
indole-2-carboxamide

To a solution of 150 mg (0.43 mmol) of ethy! 5-trifluoromethyi-1-[(pyrid-4-yl)methyl)]-
1H-indole-2-carboxylate, obtained according to the protocol described in the preceding
step, and 69 mg (0.52 mmol) of pyrrolo]2,3-blpyrid-5-ylamine in 1.5 mL of dry toluene,
maintained under an inert atmosphere, is added dropwise, at 0°C, 0.32mL
(0.645 mmol) of a solution of trimethylaluminium (2M/toluene). The reaction mixture is
stirred at 110°C for 15 hours and then concentrated under reduced pressure., The
crude reaction product is then diluted with 50 mL of normal HCi solution and 100 mL of
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ethyl acetate. The organic phase is separated out, washed with 50 mL of saturated
sodium chloride solution and then dried over sodium suifate and concentrated under
reduced pressure. The resulting product is purified by chromatography on a column of
silica. 147 mg of the expected product are thus isolated.

'H NMR (DMSO Dg), & (ppm): 11.62 (s, TH); 10.62 (s, 1H); 8.47 (d, 2H); 8.42 (s, 1H),
8.29-8.24 (m, 2H); 7.76 (d, 1H); 7.66 (s, 1H); 7.58 (dd, 1H); 7.46 (t, 1H); 7.03 (d, 2HY;
6.45-6.43 (m, 1H); 6.00 (s, 2H).

LC-MS: 436 [M+H]"

m.p. =216 -217°C

Example 6 (Compound 5)
N-(1H-Pyrrolo[2,3-b]pyrid-5-y}-6-fluoro-1 ~[{(3-methylphenylymethyl]-1H-indole-2-
carboxamide '

6.1 Methyl 5-fluoro-1-[(3-methylphenyl)methyl}-1H-indole-2-carboxylate

This compound is prepared, according to a process similar to that. described in
Example 5.1, by reacting 475 mg (2.459 mmol) of methyl 6-fluoro-1H-indole-2-
carboxyiate with 0.59 mL (4.918 mmol) of 3-methylphenylmethanol in the presence of
0.92 g (3.826 mmol) of (cyanomethylene)tributylphosphorane {CMBP). The resulting
crude mixture is then purified by flash chromatography on a column of silica gel in a
mixture of heptane and ethyl acetate to give 539 mg of the expected product in the
form of a colourless oil. _

'H NMR (DMSO Dg), 5 (ppm): 7.76 (dd, 1H); 7.46 (dd, TH); 7.40 (s, 1H); 7.14 (t.1 H);
7.06-6.99 (m, 2H); 6.89 (s, 1H); 6.75 (d, 1H); 5.78 (s, 2H); 3.81 (s, 3H); 2.21(s, 3H).
LC-MS: 298 [M+H]"

- 6.2 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-flucro-1-{(3-methylphenyl)methyl]-1H-indole-

2- carboxamide (Compound 5).

Compound 5 was prepared according to a process similar to that described in step 5.2
by reacting 200 mg (0.673 mmol) of methyl 5-fluoro-1-[(3-methylphenylymethyi]- 1 H-
indole-2-carboxylate prepared according to the protocol described in step 6.1 with
107 mg (0.807 mmol) of pyrrolof2,3-b]pyrid-5-ylamine in the presence of 0.5 mL
(1.01 mmol) of a solution of trimethylaluminium (2M/toluene). The product is collected
by filtration, o give 107 mg of the expected product.

'H NMR (DMSO Dg), & (ppm): 11.61 (s, 1H); 10.45 (s, 1H); 8.44 (d, 1H); 8.32 (d, TH);
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7.76 (dd, 1H); 7.47-7.42 (m, 3H); 7.14 (t, tH); 7.05-6.98 (m, 3H}; 6.86 (d, 1H); 6.45 (m,
TH); 5.82 (s, 2H); 2.20 (s, 3H).
m.p. = 310-311°C

Exampie 7 (Compound 30) _
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-5-trifluoromethyl-1-[{thiazol-2-yl)methyl]-1 H-
pyrrolo[2,3-b]lpyridine-2-carboxamide

71 Ethyl 5-trifluoromethyl-1-f(thiazol-2-yl)methyi]-1H-pyrrolo[2,3-b]pyridine-2-
carboxylate

This compound was prepared according to a process similar to that described in step
5.1, by reacting 390 mg (1.51 mmol) of ethyt 5-trifluoromethyl-1H-pyrrolof2,3-
blpyridine-2-carboxylate (W02008/107 543) with 348 mg (3.02 mmol) of thiazol-2-
ylmethanol in the presence of 0.92 g (3.826 mmol} of (cyanomethylene)-
tributylphosphorane  (CMBP). The reaction mixture is then purified by flash
chromatography on a column of silica gel in a mixture of heptane and ethyl acetate to
give 446 mg of the expected product in the form of an oil.

'H NMR (DMSO Ds), 5 (ppm): 8.84 (s, 1H), 8.69 (s, 1H); 7.67 {d, 1H), 7.60 {d, 1H), 7.54
(s, 1H); 6.22 (s, 2H); 4.32 (g, 2H); 1.28 (t, 3H).

LC-MS: 356 [M+H]"

7.2 N-(1 H-Pyrrolo[z,3-b]pyrid~5-yl)-5-trifluoromethyl-1 -[(thiazol-2-yl)methyl)-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide (Compound 30)

Compound 30 was prepared according to a process similar to that described in step
5.1 by reacting 186 mg (0.523 mmol) of ethyl 5-trifluoromethyl-1-[(thiazol-2-yhmethyl]-
1H-pyrrolof2,3-blpyridine-2-carboxylate prepared according to the protocol described in
step 7.1 with 84 mg (0.628 mmol} of pyrrolo[2,3-b]pyrid-5-ylamine in the presence of
0.39 mL (0.785 mmol) of a solution of trimethylaluminium (2M/toluene). The product is
collected by filtration, to give 144 mg of expected product.

'H NMR (DMSOQ Dy), § (ppm): 11.70 {s, 1H), 10.76 (s, 1H); 8.81-8.76 (m, 2H); 8.47 (s,
1H); 8.35 (s, 1H); 7.67-7.58 (m, 3H); 7.50-7.49 (m, 1H); 6.49-6.47 (m, 1H); 6.29 (s, 2H).
LC-MS: 443 [M+H]* '

m.p. = 274 - 275°C

Example 8 {Compound 37)
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N-(1H-Pyrroio[2,3-blpyrid-5-yl)-6-trifluoromethyl-1-{(pyrid-4-yl)methyl}]-1 H-indole-
2-carboxamide

8.1 Methy! 6-trifluoromethyl-1-[(pyrid-4-yl)methyh)]-1H-indole-2-carboxylate

This compound was prepared according to a process similar to that described in step
5.1 by reacting 500 mg (2.056 mmol) of methyl B-triflucromethyl-1H-indole-2-
carboxylate with 449 mg (4.11 mmol) of 4-pyridytmethano! in the presence of 0.92 g
(3.826 mmol) of (cyanomethylene)ltributylphosphorane (CMBP). The crude reaction
product is then purified by flash chromatography on a column of silica gel in a mixture
of heptane and ethyl acetate o give 407 mg of the expected product in the form of a
beige-coloﬁred solid.

*H NMR (DMSO Dg), & (ppm): 8.46 (d, 2H); 8.09 (s, 1H); 7.99 (d, 1H); 7.54 (s, 1H), 7.46
(d, 1 H); 6.90 (d, 2H); 6.00 (s, 2H); 3.82 (s, 3H).

LC-MS: 335 [M+H]"

8.2 N-(1H-Pyrrolof2,3-blpyrid-5-y)-B-trifluoromethyl-1-[(pyrid-4-yl)methyl)]- 1 H-
indole-2-carboxamide (Compound 37).

Compound 37 was prepared according to a process similar to that described in step
5.2 by reacting 150 mg (0.449 mmol) of methyl 6-triflucromethyl-1-[(pyrid-4-yl)methyl)]-
1H-indole-2-carboxylate prepared in the preceding step with 72 mg (0.538 mmol) of
pyrrolo[2,3-blpyrid-5-ylamine in the presence of 0.34 mL (0.674 mmol) of a solution of
trimethylaluminium (2M/toluene). The product is collected by filtration, to give 99 mg of
expected product.

'H NMR (DMSO DB)', & (ppm): 11.71 (s, 1H); 10.72 (s, 1H); 8.77 (d, 2H); 8.45 (d, 1H),
8.30 (d, 1H); 8.12 (s, 1H); 8.06 (d, 1H); 7.76 (s, 1H); 7.52-7.47 (m, 4H}); 6.45 (m, 1H});
6.23 (s, 2H).

LC-MS: 436 [M+H]"

m.p. = 311~ 313°C

Example 9 (Compound 6)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylisilyl-1-[[(3-trifluoromethyl)phenyi]-

methyl}-1H-indole-2-carboxamide

9.1 Ethyl 2-azido-3-(4-trimethyisilylphenyl)propenocate
1.26 g (54.96 mmol) of sodium and 30 mL of anhydrous ethanol are introduced into a
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100 mL round-bottomed flask, equipped with a magnetic stirrer and maintained under a
nitrogen atmosphere. The reaction mixture is stirred at room temperature until a
homogeneous solution is obtained. To this solution, cooled to -10°C, is added dropwise
a solution containing 16.83 mL (54.96 mmol) of ethyl azidoacetate (34% in CH.Cl,) and
5 g (27.48 mmol) of 4-trimethyisilylbenzaldehyde in 5 mL of ethanol. The reaction
mixture is then stirred at 0°C for 4 hours. The reaction medium is hydrolysed by adding,
with vigorous stirring, 100 mL of ammonium chloride solution (30% agueous). The
product is extracted with three times 50 mL of ethyl acetate. The combined organic
- phases are washed with twice 20 mL of water, dried over sodium sulfate and
concentrated under reduced pressure. The resulting oil is purified by chromatography
on a column of silica gel, efuting with a mixture of heptane and dichloromethane. 4.96 g
of the expected product are isolated in the form of a yeliow oil.
'H NMR (DMSO Dg), 8 (ppm): 7.6 (d, 2H); 7.35 (d, 2H); 6.7 (s, 1H); 4.1 (g, 2H); 1.1 (t,
3H); O (s, 9H).

9.2 Ethyl 6-trimethylsilyl-1H-indole-2-carboxylate

To a solution of 1.0 g (3.14 mmol) of ethyl 2-azido-3-(4-trimethyisilylphenyl)propenoate
obtained in the preceding step, in 20 mL of dry toluene, maintained under an inert
atmosphere, is added 0.17 g (0.16 mmol) of dirhodium (Ii} heptafluorobutyrate dimer
complex. The reaction mixture is then stirred for 12 hours at 70°C. After cooling to
room temperature, the reaction mixture is filtered through silica gel, eluting with ethyl
acetate. The filtrate is then concentrated under reduced pressure. The residue is
purified by chromatography on a column of silica gel, eluting with a mixture of heptane
and dichloromethane. 0.61 g of the expected product is isolated in the form of a beige-
coloured powder.

m.p. = 127-128°C

'H NMR (DMSO Ds), § (ppm): 11.7 (s, 1H); 7.41 (dd, 1H); 7.39 (d, 1H); 6.97 (dd, 1H);
6.88 (d, 1H); 4.1 (g, 2H); 1.1 (t, 3H); 0.0 (s, OH).

9.3  Ethyl B-trimethylsilyl-1-[[(3-trifluoromethy!)phenylimethyi]-1H-indole-2-
carboxylate (Compound ilb)

This compound was prepared according to a process similar to that described in step
9.1 by reacting 500 mg (1.913 mmol) of ethyl 8-trimethylsilyl-1H-indole-2-carboxylate
with 0.52 mL (3.826 mmol) of 3-{trifluocromethyl)phenyimethanol in the presence of 0.92
g (3.826 mmol) of (cyanomethylene)tributylphosphorane (CMBP). The crude reaction
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product is then purified by flash chromatography on a column of silica gel in a mixture
of heptane and ethyl acetate to give 720 mg of the expected product.

'H NMR (DMSO Dg), & (ppm): 7.49-7.45 (m, 2H), 7.36-7.33 (m, 2H); 7.25 (t, 1H); 7.12
(s, tH); 7.04-7.00 (m, 2H); 5.73 (s, 2H); 4.04 (g, 2H); 1.03 (t, 3H); 0.00 (s, 9H).

LC-MS: 420 [M+H]+

9.4 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-[[(3-trifiuoromethyl}phenyl]-
methyf]-1H-indole-2- carboxamide (Compound 6).

Compound 6 was brepared according to a process similar to that described in step 5.2
by reacting 200 mg (0.477 mmol) of ethy! B-trimethylsilyl-1-[[(3-trifluoromethyl)phenyl]}-
methyl]-1H-indole-2-carboxylate prepared according to the protocol described in the
preceding step with 76 mg (0.572 mmol) of pyrrolo[2,3-b]pyrid-5-ylamine in the
presence of 0.36 mL (0.716 mmol) of a solution of trimethylaluminium (2M/toluene).
The product is isolated by purification by flash chromatography on a column of silica
gel in a mixture of heptane and ethyl acetate. 163 mg of expected product are
obtained.

'H NMR (DMSO Ds), § (ppm): 11.60 (s, TH), 10.49 (s, 1H); 8.45 (d, 1H); 8.32 (d, 1H);
7.74-7.68 (m, 3H); 7.51-7.43 (m, 5H); 7.28 (d, 1H); 7.45-7.44 (m, 1H); 6.01 (s, 2H);
0.25 (s, 9H).

LC-MS: 507 [M+H]"

m.p. = 251 = 252°C

Exampie 10 (Compound 7)
N-(1H-Pyrrolof2,3-b]pyrid-5-yl)-5-trimethylsilyi-1-[[(3-trifluoromethyl)phenyl]-
methyl]-1H-indole-2-carboxamide

10.1  1-Bromo-3-trimethyisilylbenzene

To a solution of 10 g (42.39 mmol} of 1,3-dibromobenzene in 80 mL of anhydrous Et,0,
cooled to -78°C and maintained under a nitrogen atmosphere, are added dropwise with
stirring, over 30 minutes, 26.49 mL (42.39 mmol) of a solution of BuLi (1.5M/hexane).
After stirring for a further 30 minutes at -78°C, 5.96 mL (46.63 mmol) of TMSCi are
added dropwise to the reaction mixture. Stirring is maintained at this temperature for 90
minutes and the reaction mixture is then hydrolysed by adding 15 mL of water. The
product is extracted with ethyl acetate (3 x 50 mL). The combined organic phases are
washed with saturated aqueous NaCl solution (2 x 25 mL), dried over Na,S0,, filtered
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and evaporated under reduced pressure. The crude reaction product is purified by
chromatography on a column of silica gel, eluting with heptane, to give 9.3 g of the
expected 1-bromo-3-trimethylsilylbenzene, in the form of a colourless oil.

~'H NMR (DMSO Dy), § (ppm): 5.75 (s, TH), 7.46 (m, 1H), 7.4 (m, 1H), 7.22 (t, 1H), 0.2

(s, OH).

10.2  3-Trimethylsilylbenzaldehyde

To a solution of 5 g (21.89 mmol) of 1-bromo-3-trimethylsilylbenzene prepared
according to the protocol described in the preceding step, in 40 mL of anhydrous Et,0,
cooled to 0°C and maintained under a nitrogen atmosphere, are added dropwise, with
stirring and over 30 minutes, 16.36 mL (26.18 mmol) of BuLi (1.6M/hexane). Stirring is
continued at 0°C for a further 30 minutes, and the mixture is then maintained at room
temperature for 90 minutes. 2.69 mL (34.91 mmol) of DMF, diluted with 17 mL of
anhydrous Et;0, are then introduced into the reaction mixture. After stirring for 3 hours
at room temperature, the reaction mixture is hydrolysed at 0°C by successive addition
of 10 mL of concentrated HCI solution and 100 mL of water. The product is extracted
with 3 x 50 mL of CH,Cl,. The combined organic phases are washed with 100 mL of
water, dried over Na,SO,, filtered and evaporated under reduced pressure. The crude
reaction product is purified by flash chromatography on a column of silica gel, eluting
with a gradient of from 10 to 20% of CH,Cl, in heptane to give 1.82 g of the expected
3-trimethylsilyibenzaidehyde in the form of a yellow oil.

'H NMR (DMSO De), & (ppm): 10.01 (s, 1HY); 8.0 (s, 1H); 7.85 (d, 1H); 7.8 (d, 1H); 7.5

(dd, 1H) 0.3 (s, 9H)

10.3 Ethyl 2-azido-3-(3-trimethylsilylphenyl)propenoate

To a solution of 2 g (87.5 mmol) of sodium in 30 mL of anhydrous EtOH, maintained
under a nitrogen atmosphere and cooled to -10°C, is added, dropwise, a mixture of
31.4 mL (87.5 mmol) of ethyl azidoacetate (at 34% in CH,Cl;) and 3.9 g (21.87 mmol)
of 3-trimethylsilylbenzaldehyde prepared according to the procedure described in the
preceding step, diluted with 3 mL of EtOH. The reaction mixture is stirred at 0°C for
4 hours. it is then hydrolysed by adding, with vigorous stirring, 100 mL of aqueous
NH.CI solution (30%). The aqueous phase is extracted with 3 x 50 mL of EtOAc. The
combined organic phases are washed with water, dried over Na,SO, and concentrated
under reduced pressure. The crude reaction product is purified by chromatography on
a column of silica gel, eluting with an isocratic mixture of heptane and CH,Cl, (80/20).
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1.7 g of the expected ethyl 2-azido-3-(3-trimethylsilylphenyl)propenoate are thus
isolated in the form of a yeliow oil.

'H NMR (BMSO Dg), & (ppm): 7.9 (d, 1H); 7.8 (s, 1H); 7.4 (d, 1H); 7.3 (dd, 1H); 6.9 (s,
TH): 4.2 (g, 2H); 1.2 (, 3H); 0.15 (s, 9H)

MS: [MH]" = 289

10.4  Ethyl 5-trimethylsilyl-1H-indole-2-carboxylate

To a solution of 1.7 g (5.90 mmol) of ethyl 2-azido-3-(3-trimethylsilylphenyl)propencate
prepared according to the procedure described in the preceding step, in 25 mL of dry
toluene, maintained under an inert atmosphere, is added 0.62 g (0.59 mmol) of
dirhodium (i1} heptafluorobutyrate dimer complex. The reaction mixture is stirred for
7hours at 40°C. A second portion of 0.62 g (0.58 mmol} of dirhodium (Il
heptafluorobutyrate dimer complex is added to the reaction mixture while maintaining

the stirring and heating at 40°C for a further 1 hour. After cooling to room temperature,

the reaction mixture is filtered through silica gel, eluting with toluene. The filtrate is then

- concentrated under reduced pressure. The greenish solid obtained is triturated several

~ew @ minimum amount of heptane, unul a white powder is obtained. This powder
is dried under reduced pressure to give 0.87 g of the expected ethyl 5-trimethylsilyl-1H-
indole-2-carboxylate in the form of a white powder.

i mp. = 114-115°C

"H NMR (DMSO De), 8 (ppm): 7.7 (s, 1H); 7.35 (d, 1H); 7.25 (d, 1H); 7.0 (s, 1H): 4.2 (q,
2H); 1.2 (t, 3H); 0.15 (s, OH)
LC-MS: [MH] = 260

10.5 Ethyl S-trimethylsilyl-1 -[[(3-trifluoromethyl)phenyljmethyl]-1H-indole-2-

carboxylate (Compound ila)

This compound was prepared according to a process similar to that described in step
5.1 by reacting 0.49 g (1.87 mmol) of ethyl S-trimethylsilyl-1H-indole-2-carboxylate with
0.51 mL (3.749 mmol) of 3-(trifluoromethyl)phenyimethanol in the presence of 0.9¢g
(3 749 mmol) of (cyanomethylene)tributylphosphorane (CMBP). The crude reaction
Pl 3 en punilied by figeh chiomatograpiiy on a column of silica gel in a mixiure
of heptane and ethy! acetate to give 730 mg of the expected product.

'H NMR (DMSO De), & (Ppm): 7.90 (s, 1H); 7.62-7.57 (m, 2H)' 7.51-7.43 (m, 3H); 7.40
(s, 1H); 7.17 (d, 1H); 5.92 (s, 2H); 4.28 (g, 2H); 1.26 (t, 3H); 027(8 QH)

LC-MS: 420 ([M+H]*
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10.6  N-(1H-Pyrrolo[2,3-b]pyrid-5-yI)-5-trimethylsilyl-1-[[(3-trifluoromethyl)phenyl]-
methyi}-1H-indole-2-carboxamide (Compound 7)

Compound 7 was prepared according to a process similar to that described in step 5.2
by reacting 200 mg (0.477 mmol) of ethyl 5-trimethylsilyl-1-[[(3-trifluoromethyl)phenyl]-
methyl]-1H-indole-2-carboxylate, prepared according to the protocol described in step
10.5, with 76 mg (0.572 mmol) of pyrrolo[2,3-b}pyrid-5-ylamine in the presence of
0.36 mL (0.716 mmol) of a solution of trimethylaluminium (2M/toluene). The product is
collected by filtration, to give 107 mg of the expected product.

"H NMR (DMSO De), 3 (ppm): 11.51 (s, 1H); 10.38 (s, 1H); 8.34 (d, 1H); 8.21 (d, 1H);
7.80 (s, 1H); 7.51-7.41 (m, 3H); 7.38-7.30 (m, 4H); 7.26-7.23 (m, 1H); 6.36-6.34 (m,
1H); 5.87 (s, 2H); 0.19 (s, 9H).

LC-MS: 507 ([M+H]"

m.p. = 189 — 200°C

Exarmple 11 (Compound 42)
N-(2-Oxo-2,3-dihydro—1 H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide |

111 5-Fluore-1-[(3-flucrophenyl)methyl]-1H-indole-2-carboxylic acid chloride

This product is prepared by refluxing for 3 hours a solution of 10 g (34.81 mmol) of 5-
fluoro-1-[(3-fluorophenyl)methyl]-1H-indole-2-carboxylic acid, prepared in step 1.1, and
25.4 mL (0.348 mol) of sulfonyl chloride in 174 mL of toluene. After this time, the
reaction mixture is concentrated under reduced pressure. The resulting mixture is
taken up twice successively in 100 mL of toluene and then concentrated under reduced
pressure. The product is used in the rest of the synthesis without a further purification

step.

11.2  N-(2-Oxo-2,3-dihydro-1H-pyrrolo[2,3-blpyrid-5-yi)-5-fluoro-1 -[(3-flucrophenyl)-
methyl]-tH-indole-2-carboxamide (Compound 42)

A solution of 1.3 g (4.25 mmol) of 5-fluoro-1-[(3-fluorophenyl)methyi}-1H-indole-2-
carboxylic acid chloride, prepared in the preceding step, 2.1 mL (14.9 mmol) of
triethylamine and 1.45 (4.68 mmol) of 5-amino-2-oxo-2,3-dihydro-1H-pyrrolo[2,3-
b]pyridine dihydrobromide (US 2005/256 125) in 42.5 mL of dichloromethane is stirred
for 24 hours at room temperature. After this time, the mixture is poured into 200 mL of



N

15 CH, CH CH, CH CF3 N e 211 -212

WO 2009/112678 PCT/FR2009/000052
39

water. 100 mL of dichloromethane are added and the organic phase is then separated
out, washed with twice 50 mL of water and concentrated under reduced pressure. The
product obtained is purified by chromatography on a column of silica, eluting with a
mixture of ethyl acetate and dichloromethane. The product thus purified is taken up in
100 mL of hot methanol, and the resulting suspension is filtered. The fiitrate is
concentrated under reduced pressure, thus allowing 0.4 g of the expected product to
be isolated.

m.p. = 272 - 275°C

'H NMR (DMSO0-Dg), § ppm: 10.94 (s, 1H); 10.49 (s, 1H); 8.32 (s, 1H); 7.95 (s, 1H); 7.6
(m, TH); 7.55 (m, 1H); 7.41 (s, 1H); 7.31 (m, 1H); 7.17 (m, 1H); 7.05 (m, 1H); 6.9 (m,
2H); 5.9 (s, 2H); 3.58 (s, 2H). '

Example 12 (Compound 19)
N-{1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(3-methylphenyl)methyl}-1H-
indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.; 311-312°C

'H NMR (DMSO Dg), 8 (ppm): 11.6 (s, 1H); 10.6 (s, 1H); 8.5 (s, 1H): 8.35 (s, 1H); 8.2
(s, 1H), 7.8 (d, 1H); 7.55 {m, 2H); 7.5 (m, 1H); 7.15 (t, 1H); 7.0 (m, 2H); 6.9 (d, 1H); 6.5
(d, 1H); 5.9 (s, 2H); 2.2 (s, 3H).

Example 13 (Compound 20)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trifluoromethyl-1-[{3-methylphenyl)methyl]-1H-
indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.; 278-279°C

'H NMR (DMSO Dy), & (ppm): 11.7 (s, 1H); 10.6 (s, 1H): 8.5 (s, 1H); 8.4 (s, 1H); 8.05
(s, 1H), 7.95 (d, 1H); 7.50 (m, 2H); 7.45 (d, tH); 7.15 (t, 1H); 7.05 (d, 1H); 7.0 (s, 1H);
6.9 (d, TH); 8.5 (s, TH); 5.95 (s, 2H); 2.2 (s, 3H).

Example 14 (Compound 21)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trimethylsilyl-1-[(3-methylphenyl)methyl]-1H-
indole-2-carboxamide
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14.1  Ethyi S-trimethyisityl-1-[(3-methyiphenyl)methyl]-1H-indole-2-carboxylate

(Compound llc}

This compound was prepared according to a process similar to that described in step
5.1 by reacting ethy! 5-trimethylsilyl-1H-indole-2-carboxylate prepared according to the
process described in step 10.4 with (3-methyiphenyl)methanol in the presence of
(cyanomethylene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel to give the expected product.
'H NMR (DMSO Dg), & (ppm): 7.87 (s, 1H); 7.55 (d, 1H); 7.43 (d, 1H); 7.36 (s, 1H); 7.13
(t, 1H); 7.01 (d, 1H); 6.91 (s, 1H); 6.73 (d, 1H); 5.80 (s, 2H); 4.29 (g, 2H); 2.21 (s, 3H);
1.29 (t, 3H); 0.26 (s, 9H). '

142 N-(1H-Pyrrolo[2,3-b]pyrid-5-y1)-5-trimethylsilyl-1-[(3-methylphenyl)methyi]-
1H-indole-2-carboxamide (Compound 21)

This compound was prepared according to a protocol similar to that described in
Example 5. |

m.p.: 327-328°C

*H NMR (DMSO Ds), § (ppm): 11.6 (s, 1H); 10.4 (s, 1H); 8.5 (s, 1H); 8.3 (s, 1H); 7.8 (s,
1H); 7.55 (d, 1H); 7.45 (m, 1H); 7.4 (m, 2H); 7.15 (t, 1H); 7.0 {m, 2H); 6.9 (d, 1H); 6.45
(d, 1H); 5.85 (s, 2H); 2.2 (s, 3H); 0.3 (s, 9H).

Example 15 (Compound 22) _
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[{3-methyiphenyl)methyI]-1 H-
pyrrolo[2,3-bipyridine-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 305-306°C

"H NMR (DMSO Ds), 5 (ppm): 11.6 (s, 1H); 10.6 (s, 1H); 8.8 (s, 1H); 8.7 (s, 1H); 8.4 (s,
1H); 8.3 (s, TH), 7.55 (s, 1H); 7.5 (m, 1H); 7.1 (t, 1H); 7.0 (m, 2H); 6.9 (d, 1H); 6.5 (d,
1H); 6.0 (s, 2H); 2.2 (s, 3H).

Example 16 (Compound 23)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-[(3-methylphenyl)methyl}-1 H-
indole-2-carboxamide
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16.1 Ethyl B-trimethylsilyl-1-[(3-methylphenyl}methyl]-1H-indole-2-carboxylate
(Compound iid)

This compound was prepared according to a process similar to that described in step
5.1 by reacting ethyl 8-trimethylsilyl-1H-indole-2-carboxylate prepared according to the
process described in step 9.2 with (3-methylphenyl)methanol in the presence of
{(cyanomethyiene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel to give the expected product.
"H NMR (DMSO Ds), 8 (ppm): 7.71-7.68 (m, 2H); 7.33 (s, 1H); 7.24-7.21 (m, 1 H); 7.14-
7.11 (m, 2H); 7.09-7.0 (m, 1H); 6.81-6.79 (m, 1H); 5.85 (s, 2H); 4.30 (g, 2 H); 2.21 (s,
3H); 1.17 (t, 3H), 0.25 (s, 9H).

16.2  N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-6-trimethylsilyl-1-[(3-methylphenymethyl]-1H-
indole-2-carboxamide (Compound 23)

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 202-203°C

'H NMR (DMSO Dg), & (ppm): 11.6 (s, 1H); 10.45 (s, 1H); 8.5 (s, TH); 8.35 (s, 1H);, 7.7
(m, 2H); 7.5 (d, tH); 7.35 (m, THY), 7.25 (d, 1H); 7.15 (t, 1H); 7.1 (s, TH); 7.0 (d, 1H);
6.95 (d, 1H); 6.45 (s, 1H); 5.9 (s, 2H); 2.2 (s, 3H); 0.25 (s, 8H).

Example 17 (Compound 24)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yf)-5-trifluoromethyl-1-[[(3-trifiucromethyl)phenyl}-
methyi]-1H-indole-2-carboxamide _

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 247-248°C

'H NMR (DMSO Dy), & (ppm): 11.65 (s, 1H); 10.7 (s, 1H); 8.5 (s, 1H); 8.35 (s, 1H); 8.25
(s, TH). 7.9 (d, 1H); 7.7-7.5 (m, 6H); 7.4 (m, 1H); 6.5 (m, 1H); 6.1 (s, 2H).

Example 18 (Compound 25)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-6-triflucromethyl-1-[[(3-triflucromethyl)phenyl]-
methyl]-1H-indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 334-335°C
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"H NMR (DMSO Dg), 5 (ppm): 11.6 (s, 1H); 10.6 (s, 1H); 8.49 (s, 1H): 8.30 (s, 1H); 8.1
(s, 1H); 8.0 (d, 1H); 7.6-7.4 (m, 6H); 7.35 (m, 1H); 6.45 (m, 1H); 6.1 (s, 2H).

Example 19 (Compound 26)
N-(1H-Pyrrolof2,3-b]pyrid-5-yl}-5-trifluoromethyl-1-[[(3-trifluoromethyl)phenyl]-
methyl]-1H-pyrrolof2,3-b]pyridine-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 273-274°C

'H NMR (DMSO Ds), & (ppm): 11.65 (s, 1H); 10.7 (s, 1H); 8.85 (s, 1H); 8.75 (s, 1H);
8.45 (s, 1H); 8.3 (s, 1H); 7.65-7.35 (m, 6H); 6.5 (m, 1H); 6.1 (s, 2H).

Exampie 20 (Compound 27)
N-(1H-Pyrrolo[2,3-blpyrid-5-yl)-6-fluoro-1-[[(3-trifluoromethyl) phenylimethyl]-1H-
indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 288-289°C

'H NMR (DMSO D), § (ppm): 11.6 (s, 1H); 10.45 (s, 1H); 8.45 (d, 1H): 8.25 {d, TH); 7.8
(m, 1H); 7.65-7.45 (m, 6H); 7.35 (m, 1H); 7.05 {m, 1H}); 6.45 (m, 1H); 5.95 (s, 2H).

Exampie 21 {(Compound 31)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-[(thiazol-2-yl)methyi]-1 H-indole-

2-carboxamide

211  Ethyl 6-trimethylsilyl-1-[{thiazol-2-yl)methyl]- 1 H-indole-2-carboxylate
(Compound Iif)

This compound was prepared according to a process similar to that described in step
5.1 by reactihg ethyl 8-trimethyisilyl-1H-indole-2-carboxylate prepared according to the
process described in step 9.2 with (thienyl-2-yl)methanol in the presence of
(cyanomethylene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel to give the expected product.
'H NMR (DMSO Dg), & (ppm): 7.76 (s, 1H); 7.65-7.61 (m, 2H); 7.52 (d, 1H); 7.28 (s,
1H); 7.22 (s, 1H); 6.09 (s, 2H); 4.23 (g, 2H); 1.22 (t, 3H); 0.2 (s, OH).
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21.2  N-(1H-Pyrrolo[2,3-b]pyrid-5-yI)-6-trimethylsilyl- 1-{(thiazol-2-yl)methyl]- 1 H-indole-
2-carboxamide (Compound 31)

This compound was prepared according fo a protocol similar to that described in
Example 5.

m.p.. 269-270°C

"H NMR (DMSO Dg), & (ppm): 11.6 (s, 1H); 10.45 (s, 1H); 8.45 (d, 1H); 8.35 (d, 1H);

7.85 (s, 1H): 7.75 (m, 2H); 7.6 (d, 1H): 7.45 (m, 2H); 7.3 (d, 1H); 6.45 (m, 1H); 6.2 (s,
2H): 0.3 (s, OH).

Example 22 {Compound 41)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(pyrid-4-ylymethyl)]-1 H-
pyrrolo[2,3-b]pyridine-z-carboxamide

This compound was prepared according o a protocol similar to that described in
Example 5.

m.p.; 296-298°C

'H NMR (DMSO Dg), & (ppm): 8.8 (d, 2H); 8.6 (d, 2H); 8.4 (s, 1H); 8.30 (s, 1H); 7.75 (s,
1H); 7.5 (m, 1H); 7.35 (d, 2H); 6.45 (m, 1H); 6.1 (s, 2H).

Example 23 (Compound 8)
N-(1H-Pyrrolo[2,3-¢c]pyrid-5-yl})-5-fiucro-1-[(3-fluorophenyllmethyl]-1H-indole-2-
carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 203-204°C _

'H NMR (DMSO Dg), 8 (ppm): 11.5 (s, 1H); 10.58 (s, 1H); 8.57 (s, 1H); 8.25 (s, 1H);
7.52 (m, 4H); 7.31 (m, 1H); 7.15 (m, 1H); 7.03 (m, 1H); 6.92 (m, 2H); 6.5 (m, 1H); 5.92
(s, 2H). '

Example 24 (Compound 9)

N-(1H-Pyrrolo[2,3-b] pyrid-5-yi)-5-trifluoromethyl-1-[{3-fluorophenylymethy!]-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide

This compound was prepared according to a method similar to that of Example 1.3.
m.p.. 319-320°C

'H NMR (DMSO Dq), § (ppm): 11.65 (s, 1H); 10.7 (s, 1H); 8.82 (s, 1H): 8.73 (s, 1H);

8.42 (s, 1H); 8.3 (s, 1H); 7.6 (s, 1H); 7.5 (s, 1H), 7.31 {m, 1H}); 7.09 (m, 1H); 6.98 {m,
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2H); 6.49 (m, 1H); 6.01 (s, 2H).

Example 25 (Compound 10)
N-(7-Oxy-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro~1-{{3-fluorophenyi)methyl]-1H-
indole-2-carboxamide

This compound was prepared by stirring for 30 hours at 20°C a mixture of 0.5 g
(1.24 mol) of compound 2 (Example 2) in the presence of 0.66 g (2.74 mmol) of meta-
chloroperbenzoic acid in 130 mL of dichloromethane. After this time, the mixture is
poured into 200 mL of water and 200 mL of dichloromethane. The organic phase is
separated out, washed once with 100 mL of saturated sodium hydrogen carbonate
solution, twice with 100 mL of water, dried over magnesium sulfate and then
concentrated under reduced pressure. The resulting product is purified by
chromatography on a column of silica, to give 0.13 g of expected product.

m.p.: 260-263°C

H NMR (DMSO De), 8 (ppm): 12.41 (s, 1H); 10.6 (s, 1H); 8.59 (s, 1H); 8.03 (s, 1H); 7.6
(m, 2H); 7.42 (m, 2H); 7.31 (m, 1H); 7.19 (m, 1H); 7.05 {m, 1H); 6.93 (m, 2H); 6.59 (s,
1H); 5.89 (s, 2H).

Example 26 (Compound 12)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-fluorophenyl)methyl}-1 H-

indole-2-carboxamide

26.1  5-Fluoro-1-{(3-fluorophenyl)methyi]-1H-indole-2-carboxamide

To a suspension, stired at 20°C, of 2 g (6.96 mmol) of 5-fluoro-1-[(3-
fluorophenyl}methyl]-1H-indole-2-carboxylic acid, prepared in step 1.1, in 80 mL of dry
toluene are added 5.08 mL (69.62 mmol) of thionyl chloride. The reaction mixture is
stirred for 2 hours at reflux 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 8.12 mL (69.62 mmol) of 30% aqueous ammonia in water.
The reaction mixture is stirred for 14 hours at 20°C. After this time, a solid is collected
by filtration and triturated in 50 mL of diisopropyl ether. After filtering and drying under
reduced pressure, 0.58 g of expected product is collected.

H NMR (DMSO-De), 8 ppm: 8.11 (broad peak, 1H), 7.5 (m, 3H); 7.32 (m, 1H); 7.25 (s,
1H); 7.09 (m, 2H); 6.89 (m, 2H); 5.91 (s, 2H).
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26.2  N-[1-Methylpyrrolo[2,3-b]pyrid-5-yl}-5-fluoro-1 ~[(3-fluorophenyl)methyi]-1H-
indole-2-carboxamide (Compound 26)

0.4 g (1.4 mmol) of the amide prepared in the preceding step, 0.32 g (1.54 mmol) of 5-
bromo-1-methylpyrrolo[2,3-b]pyridine  (Heterocycles 2003, 60(4) 865), 0.08 g
(0.42 mmol) of copper iodide, 0.39 g (2.79 mmol) of potassium carbonate and 10 mL of
dry dioxane are placed in a pressure tube equipped with a magnetic stirrer. The
suspension is degassed, 53 mg (0.46 mmol) of trans-cyclohexane-1,2-diamine are then
added, and the tube is sealed and heated at 120°C with stirring for 16 hours. After this
time, 50 mL of ethyl acetate and 50 mL of water are added to the medium. The
agueous phase is separated out and then extracted with 2x30 mL of ethyl acetate. The
organic phases are combined, washed with 50 mL of water, dried over sodium sulfate
and then concentrated under reduced pressure. The resulting product is purified by
chromatography on a column of silica, eluting with a mixture of dichloromethane and
acetone, and then by recrystallization from isopropyt alcohol.

m.p.: 203-204°C

"H NMR (DMSO Dg), § (ppm): 10.51 {s, 1H); 8.51 (s, 1H); 8.36 (s, 1H); 7.59 (m, 2H);
7.55 (s, TH); 7.46 (s, 1H); 7.32 (m, 1H); 7.19 (m, 1H); 7.08 (m, 1H); 6.93 (m, 2H); 6.49
(s, TH); 5.9 (s, 2H); 3.82 (s, 3H).

Example 27 (Compound 11)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yI)-5-trifluoromethyl-1-[{3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide

This compound was prepared according to a method similar to that of Example 26.
m.p.: 249-250°C

'H NMR (DMSO Dg), § (ppm): 8.5 (s, 1H); 8.36 (s, 1H); 8.22 (s, 1H); 7.81 (m, 1H); 7.6
{m, 2H); 7.54 (s, 1H), 7.32 (m, 1H); 7.07 (m, 1H); 8.97 (m, 2H); 6.49 (s, 1H); 5.99 (s,
2H); 3.82 (s, 3H).

Example 28 (Compound 13)
N-(1-Methyl-1 H-pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1- [(3-fluor0phenyl)

methyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide

This compound was prepared according to a method similar to that of Example 26.
m.p.; 237-238°C

"H NMR (DMSO Ds), & (ppm): 10.69 (s, 1H); 8.82 (s, 1H); 8.76 (s, 1H); 8.49 (s, 1H);
8.33 (s, 1H); 7.62 (s, 1H); 7.53 (d, 1H); 7.32 (m, 1H); 7.07 {m, 1H); 6.99 (m, 2H); 6.5 (d,
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1H); 6.00 (s, 2H); 3.82 (s, 3H).

Example 29 (Compound 14)
N-[1-Methyi-2,3-dihydro-1H-pyrrolo[2,3-b]pyrid-5-yi]-5-fluoro-1-[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide.

29.1  5-Bromo-2,3-dihydro-1-methylpyrrolo[2,3-b]pyridine

To a suspension stirred at 0°C, under an inert atmosphere, of 0.48 g (12.06 mmol) of
60% sodium hydride in 5 mi. of dimethylformamide is added dropwise a solution of 5-
bromo-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine in 10 mL of dimethylformamide. The
mixture is stirred at 0°C for 15 minutes and then at 20°C for 45 minutes. A solution of
0.77 mL (12.06 mmol} of methy! iodide in 5 mL of dimethylformamide is then added to
this stirred suspension at 0°C. The mixture is then stirred for 48 hours. After this time,
50 mL of water and 50 mL of ethyl acetate are added to the mixture. The aqueous
phase is separated out and then extracted with 3X30 mL of ethyl acetate. The organic
phases are combined, washed with 2x50 mL of water and then concentrated under
reduced pressure. The resulting product is purified by chromatography on a column of
silica, eluting with a mixture of dichloromethane and methanol. 0.97 g of the expected
product is thus isolated.

LC-MS: 213 [M+H]"

"H NMR (DMSO De), & (ppm): 7.81 (s, 1H); 7.39 (s, 1H); 3.46 (t, 2H); 2.94 (1, 2H); 2.82
(s, 3H).

29.2  N-[1-Methyl-2,3-dihydro-1H-pyrrolo{2,3-b]pyrid-5-yi]-5-fluoro-1-[(3-flucrophenyt)-
methyl}-1 H—indole-2-éarboxamide (Compound 14)

This compound was prepared according to a method similar to that of Example 26.
m.p.: 189-191°C

"H NMR (DMSO Ds), & (ppm): 10.21 (s, 1H); 8.06 (s, 1H); 7.65 (s, 1H); 7.57 {m, 2H);
7.35 (m, 2H); 7.18 (m, 1H); 7.05 (m, 1H); 6.91 (m, 2H); 5.9 (s, 2H); 3.42 (t, 2H); 2.95 (t,
2H); 2.85 (s, 3H).

Example 30 (Compound 15)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yi)-1-[[(3-trifluoromethyl)phenyllmethyl]-1 H-
indole-2-carboxamide '

This compound was prepared according to a method similar to that of Example 26.
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m.p.: 211-212°C

'H NMR (DMSO Dg), § (ppm): 10.49 (s, 1H): 8.51 (s, 1H), 8.35 (s, 1H); 7.79 (d, 1H);
7.54 (m, 6H); 7.39 (m, TH); 7.31 (m, 1H); 7.19 (m, 1H); 6.47 (s, 1H); 6.0 (s, 2H); 3.84
(s, 3H).

Example 31 (Compound 28)
N-{1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[{pyrid-4-ylymethyi}]-1H-indole-
2-carboxamide

This compound was prepared according to a method similar to that of Example 26.
m.p.: 176-177°C

'H NMR (DMSO D), & (ppm): 10.51 (s, 1H); 8.7-8.4 (broad peak + s, 3H); 8.35 (s, 1H);
7.59 (m, 2H); 7.5 (m, 2H); 7.2 (m, 2H); 7.09 (broad peak, TH); 6.48 (s, 1H); 5.91 (s,
2H); 3.85 (s, 3H).

Example 32 (Compound 29)
N-(1-Methy!-1H-pyrrolo{2,3-b]pyrid-5-yl)-5-fluoro-1-[(pyrid-3-yl}methyl)]-1 H-indole-
2-carboxamide

This compound was prepared according to a method similar to that of Example 26.
m.p.: 214-215°C

'H NMR (DMSO D), & (ppm): 10.52 (s, 1H); 8.51 (s, 1H); 8.46 (s, 2H); 8.37 (s, 1H):
7.869 (m, 1H); 7.55 (m, 4H); 7.34 (m, 1H); 7.19 (m, 1H); 6.49 (s, 1H); 5.95 (s, 2H); 3.82
(s, 3H).

Example 33 (Compound 16)
N-[1-Methylpyrrolo[2,3-b]pyrid-6-yI]}-5-fluoro-1-[(3-fluorophenyl)methyl}-1H-
indole-2-carboxamide

33.1  6-Bromo-1-methylpyrrolo[2,3-b]pyridine

This compound was prepared according to a method similar to that of Example 29.1
starting with commercial 6-bromo-1H-pyrrolo{2,3-b]pyridine.

LC-MS: 211 [M+H]*

'H NMR (DMSO Ds), 3 (ppm): 7.92 (d, 1H); 7.53 (s, 1H); 7.28 (d, 1H); 6.5 (s, 1H); 3.82
(s, 3H).

33.2  N-{1-Methylpyrrolo[2,3-b]pyrid-6-yl]-5-fluoro-1-{(3-fluorophenylmethyl]-1H-
indole-2-carboxamide {Compound 16)
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This compound was prepared according to a method similar to that of Example 26
starting with 8-bromo-1-methylpyrrolo[2,3-b]pyridine prepared in the preceding step.
m.p.: 189-191°C

"H NMR (DMSO Dg), 8 (ppm): 10.8 (s, 1H); 7.99 (d, 1H); 7.81 (d, 1H); 7.59 (m, 2H);
7.53 (m, 1H), 7.45 (s, 1H); 7.32 (m, 1H); 7.18 {m, 1H); 7.05 (m, 1H); 6.91 (m, 2H); 6.49
(s, 1H); 5.93 (s, 2H); 3.84 (s, 3H).

Example 34 (Compound 17)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-trifluoromethyl)phenyl]-
methyl]-1H-indoie-2-carboxamide

This com.pound was prepared according to a method simitar to that of Exampie 26.

- m.p.: 181-182°C
"H NMR (DMSO Dg), § (ppm}): 10.56 (s, 1H); 8.5 (s, 1H); 8.32 (s, 1H); 7.45-7.7 (m, 7H);
7.38 (m, 1H); 7.15 (m, 1H); 6.48 (s, 1H); 6.0 (s, 2H); 3.79 (s, 3H).

Example 35 (Compound 18)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-methylphenyl)methyl}-1H-

indole-2-carboxamide

This compound was prepared according to a method similar to that of Example 26.
m.p.: 185-186°C

'H NMR (DMSO Dg), & (ppm): 10.51 (s, 1H); 8.5 (s, 1H); 8.37 (s, 1H); 7.56 (m, 3H); 7.4
(s, 1H); 7.16 (m, 2H); 7.0 (m, 2H); 6.87 (m, 1H); 6.48 (s, TH); 5.87 (s, 2H); 3.82 (s, 3H);
2.2 (s, 3H).

Example 36 (Compound 32)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(thiazol-2-yl)methyl]-1 H-
indole-2-carboxamide |

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 218-219°C

'H NMR (DMSO De), & (ppm): 11.9 (s, 1H); 10.75 (s, 1H); 8.6 (s, 1H); 8.5 (s, 1H); 8.2
(s, TH); 7.95 (d, 1H): 7.7 (d, 1H); 7.85 (m, 3H); 7.5 (m, 1H); 6.55 (m, 1H); 6.2 (s, 2H).
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Example 37 (Compound 33)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trifluoromethyl-1 -[(thiazol-2-yl)methyl]-1H-
indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 163-166°C

'H NMR (DMSO Dg), & (ppm): 11.8 (s, 1H); 10.7 (s, 1H); 8.6 (s, 1H); 8.45 (s, 1H); 8.2
(s, 1H); 7.95 (d, 1H); 7.75 (d, 1H); 7.6 (m, 2H); 7.5 (m, 2H); 6.55 (m, 1H); 6.3 (s, 2H).

Example 38 (Compound 34)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trimethylsilyl-1-[(thiazoi-2 -ylymethyl]-1H-indole-
2-carboxamide

38.1 Ethyl (&-trimethylsilyl-1-[(thiazol-2-yl)methyl]-1 H-indole-2-carboxylate
(Compound lle)

This compound was prepared according to a process similar to that described in step
5.1 by reacting ethyl S-trimethylsilyl-1H-indole-2-carboxylate prepared according to the
process described in step 10.4 with (thienyl-2-yl)methano! in the presence of
(cyanomethylene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel to give the expected product,
'H NMR (DMSO Dg), § (ppm): 7.80 (s, 1H); 7.64 (d, 1H); 7.61 (d, 1H); 7.51 (d, 1H), 7.40
(d, 1 H); 7.30 (s, 1H); 6.04 (s, 2H) 4.24 (q, 2H); 1.23 (&, 3H); 0.19 (s, 9H).

38.2  N-(1H-Pyrrolo[2,3-b] pyrid-5-y1)-5-trimethylsilyl-1-[(thiazol-2-yl)methyl]-1 H-indole-
2-carboxamide (Compound 34)

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 213-214°C

'H NMR (DMSO Ds), & (ppm): 11.7 (s, 1H); 10.45 (s, 1H); 8.5 (d, 1H); 8.35 (d, 1H); 7.9
(s, 1H); 7.75-7.85 (m, 2H); 7.6 (d, 1H); 7.5-7.4 (m, 3H); 6.5 (m, 1H); 6.2 (s, 2H); 0.3 (s,
9H).

Example 39 (Compound 35)
N-(1H-Pyrrolo[2,3-b]pyrid-5-y})-6-fluoro-1 -[(thiazol-2-yl)methyl}-1H-indole-2-

carboxamide
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This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 255-256°C

'H NMR (DMSO De), & (ppm): 11.6 (s, 1H); 10.45 (s, 1H); 8.45 (d, 1H): 8.35 (d, 1H);
7.75 (m, 2H); 7.65-7.45 (m, 4H); 7.05 (m, 1H); 6.45 (m, 1H); 6.2 (s, 2H).

Example 40 (Compound 38)
N-(1H-Pyrrolof2,3-b]pyrid-5-yl)-6-trimethylsilyi-1-[(pyrid-4-yl)methyl}]-1 H-indole-2-

carboxamide

- 401 Ethyl (B-trimethylsilyl-1-[(pyrid-2-yl)methyl]-1H-indole-2-carboxylate (Compound
lth) |
This compound was prepared according to a process similar to that described in step
5.1 by reacting ethyl 6-trimethylsityl-1H-indole-2-carboxylate prepared according to the
process described in step 9.2 with (pyrid-2-yl)methanot in the presence of
(cyanomethylene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel to give the expected product.
'H NMR (DMSO Dg), 5 (ppm): 8.2 (d, 2H); 7.49 (d, 1H); 7.42 (s, 1H); 7.15 (s, 1H); 7.05
(d, 1H); 6.70 (d, 2H); 5.68 (s, 2H); 4.01 (g, 2H); 1.01 (t, 3H); 0.0 (s, SH).

40.2  N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-8-trimethylsilyl-1-{(pyrid-4-yl)methy!)}-1 H-indole-

2-carboxamide (Compound 38) _

This compound was prepared according to a protocol similar to that described in

Example 5.

m.p.: 235-236°C

'H NMR (DMSO Dg), § (ppm): 8.45 (m, 3H); 8.30 (d, 1H); 7.75 (d, 1H); 7.65 (s, 1H); 7.5
{m, 2H); 7.3 (d, 1H); 7.0 (d, 2H); 6.45 (d, 1H); 6.0 (s, 2H); 0.25 (s, 9H).

Example 41 (Compound 39}
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-5-trimethylsilyl-1-[(pyrid-4-yl])methyl)]-1 H-indole-2-

- carboxamide

411 Ethyl (5-trimethylsilyl-1-[(pyrid-4-yl)methyl}-1H-indole-2-carboxylate (Compound

llg)
This compound was prepared according to a process similar to that described in step
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- 5.1 by reacting ethyl 5-trimethylsilyl-1H-indole-2-carboxylate prepared according to the
process described in step 10.4 with (pyrid-2-yl)methanol in the presence of
{cyanomethylene)tributylphosphorane (CMBP). The crude reaction product is then
purified by flash chromatography on a column of silica gel fo give the expected product.
'H NMR (DMSO Ds), & (ppm): 8.37 (d, 2H), 7.83 (s, 1H), 7.47 (d, 1H), 7.37 (d, 1H), 7.34
(s, 1H}), 6.84 (d, 2H), 5.80 (s, 2H), 4.18 (g, 2H), 1.18 {t, 3H), 0.19 (s, SH).

41.2 N-(1 H—PyrroEo[Z,3-b]pyrid-S-yI)-5-trimethylsilyl—1 -[{pyrid-4-yl)methyl)]-1H-indole-
2-carboxamide (Compound 39)

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 279-281°C

"H NMR (DMSO Dg), 5 (ppm): 8.45 (m, 3H); 8.30 (d, 1H); 7.9 (s, 1H); 7.6-7.35 (m, 4H);
7.0 (d, 2H); 6.45 (m, 1H); 5.9 (s, 2H); 0.3 (s, 9H).

Example 42 (Compound 40)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-fluoro-1-[(pyrid-4-yl)methyl)]-1H-indole-2-
carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.; 284-286°C

'H NMR (DMSO Dg), & (ppm): 11.6 (s, TH); 10.4 (s, 1H): 8.45 (d, 2H); 8.4 (d, 1H); 8.3
{s, 1H); 7.8 (m, 1H); 7.55 (s, 1H); 7.45 (m, 2H); 7.0 {m, 3H); 6.45 (m, 1H); 5.9 (s, 2H).

Example 43 (Compound 43)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-5-trifluoromethyl-1-(3-fluorobenzyl)-1 H-indole-2-
carboxamide.

This compound was prepared according to a protocol similar to that described in
Example 1.3.

m.p.: 286 - 287°C

'H NMR (DMSO Dg), & (ppm): 11.61 (s, 1H); 10.82 (s, 1H); 8.47 (s, 1H); 8.35 (s, 1H);
8.21 (s, 1H); 7.82 (d, 1H); 7.6 (m, 2H); 7.5 (s, 1H); 7.33 (m, 1H); 7.08 (m, 1H); 6.98 (m,
2H); 6.48 (s, TH}); 5.98 (s, 2H).

Example 44 (Compound 44)
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N-(1-Methyi-1H-pyrrolo[2,3-b]pyrid-5-yl)-1-[(3-fluorophenyl)methyl}-1H-
pyrrelo[2,3-c]pyridine-2-carboxamide.

This compound was prepared according to a protocol similar to that described in
Example 26.

m.p.: 225-227°C

"H NMR (DMSO Dg), 8 (ppm): 10.8 (s, 1H); 9.08 (s, 1H); 8.49 (d, 1H); 8.38 (d, 1H); 8.27

- (d, 1H); 7.72 (d, 1H); 7.55 (d, 1H); 7.47 (s, 1H); 7.32 (m, 1H}); 7.02 (m, 3H}); 6.45 (m,

1H); 5.95 (s, 2H); 3.82 (s, 3H).

Example 45 (Compound 45)
N-(1H-pyrrolo[2,3-b]pyrid-5-y}}-1-[(3-fluorophenyl)methyl]-1 H-pyrrolo[2,3~
c]pyridine-2-carboxamide

This compound was prepared according {o a protocol similar to that described in
Example 26.

m.p.. 270-271°C

'H NMR (DMSO D¢}, & (ppm): 11.62 (s, 1H); 10.88 (s, 1H); 9.04 (s, 1H); 8.49 (d, 1H);
8.38 (d, 1H); 8.28 (d, 1H); 7.73 (d, 1H); 7.4 (m, 3H}; 7.05 (m, 3H); 6.49 (s, 1H); 6.01 (s,
2H).

Example 46 (Compound 46)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)}-5-fluoro-1-[(pyrid-4-ylymethyl}]-1 H-indole~2-
carboxamide

This compound was prepared according to a protocol similar to that described in
Example 5.

m.p.: 259-260°C

H NMR (DMSO Ds), & (ppm): 11.6 (s, 1H); 10.5 (s, 1H); 8.48 (m, 3H); 8.3 (s, 1H); 7.55
(m, 2H); 7.48 (m, 2H); 7.18 (m, 1H); 7.02 (m, 2H); 6.45 (s, 1H}; 5.95 (s, 2H). |

Example 47 (Compound 47)
N-(1-Methyl-1H-Pyrrofo[2,3-b]pyrid-5-yl}-5-trifluoromethyl-1-[(pyrid-4-yl)methyl)]-

1H-indole-2-carboxamide

This compound was prepared according to a protocol similar to that described in .

Example 5.
m.p.: 213-214°C
"H NMR (DMSO Dg), 8 (ppm): 10.63 (s, 1H); 8.49 (m, 3H); 8.35 (s, 1H); 8.27 (s, 1H);



CH,
C'_L

G F,

N 29 CH GCF,

CH CH Pyrid-4-y1 P28 176 - 177  ( ' Me
CH Pyrid-3-y1 214 - 215  ------ (PI' Me
WO 2009/112678 PCT/FR2009/000052
53

7.78 (d, 1H); 7.7(s, TH); 7.6 (d, 1H); 7.52 (d, 1H); 7.04 (m, 2H); 6.49 (s, 1H); 6.02 (s,
2H); 3.82 (s, 3H).

Table | that follows illustrates the chemical structures and the physical properties of a

number of examples of compounds according to the invention.

In this table:

- the column "m.p. (°C)" indicates the melting points of the products in degrees Celsius (°C);
- all the compounds are in the form of the free base,

- W represents an oxygen atom;

- Zarepresents a carbon atom bonded to the nitrogen atom of the amide of formula (n;
-nis equal to 1;

- R represents a substituent on the phenyl group;

- “Me” corresponds to a methy! group.

Table 1
. H\_ /21 Ra
Xy~ 1j\/\>_<\i U
A Rb
xl_ 7
3J\X4 N (o] 4
R 0y
21 Ra
/
No. X1, X2, X3, X4 R K\ m.p. (°C)
23:%24 Rb
O
7N
1 CH, C-F, CH, CH F \ N 186 ~ 188




N 30 CH CCF3, CH N Thiazol-2-y1 ,...

,_ 274 - 275  NH, /
31 CH CH GCSi(Me)3, Thiazol-2-y1 -.,... 269 -270
WO 2009/112678 PCT/FR.ZOOQIOOOOSZ
54
z Ra
7
No. |  X1,X2, X3, X4 R \ m.p. (°C)
Zé‘::_:-z Rb
~
2 CH, C-F, CH, CH F ~ \__NH 266 - 267
N
N
N
7/ \\_H
3 CH, C-F, CH, CH F /N 230 - 232
—N
4 | CH,C-F,CH, CH F \_7 \ 277 - 278
N
H
~
5 | CH,CH,C-F.CH Me \——/ NH 310 - 311
N
AN
CH, CH, C-Si(Me)s, =
6 CF, NH 251 - 252
CH N/
N
B
CH, C-Si(Me)s, CH, —
7 CFs NH 199 - 200
CH \ 7
AN
8 | CH,CF, CH, CH F  \__-NH 203 - 204
\ /)
N
| B
9 | CH,GC-CFs CH, N F " \__NH 319 - 320
3 \ /
N
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21 Ra
7
No. X1, X2, X3, X4 R { \g\ m.p. (°C)
Zsxz R
e,

10 CH, C-F, CH, CH F NH 260 - 263

11 | CH, C-CFs, CH. CH F N, 249 - 250
Me

12 CH, C-F, CH, CH F N, 203 — 204°C
Me

13 | CH, C-CFs, CH, N F N, 237 - 238
Me

14 CH, C-F, CH, CH F N, 189 - 191
Me

15 CH, CH, CH, CH CF, N, 211-212
Me

16 CH, C-F, CH, CH F 189 - 191

17 CH, C-F, CH, CH CF, N, 181 - 182
Me
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z, Ra
7
No. |  X1,X2, X3, X4 R \ m.p. (°C)
Zig/ TRb
3
18 | CH,C-F,CH, CH Me NN, 185 - 186
' \ % Me
N
S
18 | CH,C-CF5, CH,CH | Me \_/ NH 314 - 312
N
S
20 | CH,CH,C-CF, CH | Me \_“/ NH 278 - 279
N
~
CH, C-Si(Me)s, CH, —
21 Me NH 327 - 328
CH \ 7
N
~3
22 | CH, C-CF, CH, N Me ~ \_-NH 305 - 306
N\ 4
AN
| CH, CH, C-Si(Me)s, —
23 Me NH 202 - 203
CH \
N
~
24 | CH, C-CFs,CH,CH | CFs \_/ NH 247 - 248
N
=
25 | GH,GH, C-CF5,CH | CF, \_—/ NH 334-335
N
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z Ra
Z
No. | X1,X2, X3, X4 R i X m.p. (°C)
Z:T\..-_:Z4 Rb
\
26 | CH,C-CF, CH,N | CF, \—_/ NH 273 - 274
N
~=
27 | CH,CH, C-F, CH CF, \_/ NH 288 - 289
N
O
42 | CH,C-F,CH, CH F \—/ NH 272-275
N
| B
43 | CH, C-CFs, CH, CH F \_/ NH 286 - 287
N
B
44 CH, CH, N, CH F NN, 225 - 227
\ / Me
N
3
45 CH, CH, N, CH F " \_NH 270 - 271
N/
N

Table 2 that follows illustrates the chemica! structures and the physical properties of a

number of compounds according to the invention.

In this table:

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

- all the compounds are in the form of the free base,

~ W represents an oxygen atom;
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- Zyrepresents a carbon atom bonded to the nitrogen atom of the amide of formula (1);

- nis equal to 1.

Table 2

Y (I
N° X1, X2, X3, X4 Y m.p. (°C)
28 | CH,C-F,CH, CH Pyrid-d-yl 176 - 177
\
29 | CH, C-F,CH, CH Pyrid-3-yl NN 214 -215
\ / “Me
N
e,
30 | CH,C-CFs,CH,N | Thiazol-2-y \,___/ NH 274275
N
~=
CH, CH, C-Si(Me)s, —
31 Thiazol-2-yi NH 269 - 270
CH \
N
~=
32 | CH,C-CFs, CH,CH | Thiazol-2-yl \___/ NH 218 - 219
N

/1



N 38 CH CH CSi(M)3, CHPyrid-4-y1 -.....

NH /1 235 -236
/1
WO 2009/112678 PCT/FR2009/000052
59
/21 Ra
Ne X1, X2, X3, X4 Y X m.p. (°C)
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4
S
33 | CH,CH,C-CF, CH | Thiazol-2-yl \—/ NH 165 - 166
S
CH, C-Si(Me)s, CH, . —
34 Thiazol-2-yl NH 213-214
cH \
~
35 | CH,CH, C-F, CH Thiazol-2-yl \“/ NH 255 - 256
N
AN
36 | CH, C-CF4 CH, CH Pyrid-4-yl \_—/ NH 216 - 217
—N
ES
37 | CH,CH, C-CFs, CH Pyrid-4-yl \“_/ NH 311-313
N
S
CH, CH, C-Si(Me)s, , —
38 Pyrid-4-yl NH 235-236
CH \ 4
N
S
CH, C-Si(Me)s, CH, _ —
39 Pyrid-4-yl NH 279 - 281
CH \
N
S
40 | CH, CH, C-F, CH Pyrid-4-y! \_/ NH 284 - 286
N

NH
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/
Ne X1, X2, X3, X4 Y i K m.p. (°C)
Zixg TR
~3
41 | CH, C-CFs, CH, N Pyrid-4-yl \H_/ NH 206 - 208
N
A
46 | CH,C-F.CH,CH Pyrid-4-yl \—"/ NH 259 - 260
N
~3
47 | CH,C-CFs, CH, CH Pyrid-4-yl O\ N, 213 - 214
\ [\{ Me

The compounds according to the invention underwent in vitro and in vivo
pharmacological tests that demonstrated their value as therapeutically active
substances. These compounds have antagonist or agonist activity fowards the TRPV1
(or VR1) recepiors.

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

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

The primary cultures of newborn rat DRGs are prepared using 1-day-old rats. Briefly,
after dissection, the ganglions are trypsinized and the cells dissociated by mechanical
trituration. The cells are resuspended in an Eagle basal culture medium containing
10% foetal calf serum, 25 mM KCI, 2 mM glutamine, 100 pg/ml gentamicin and
50 ng/mi of NGF, and then deposited on g¢lass slides coated with laminin
(0.25x10° cells per slide), which are then placed in Corning 12-well dishes. The cells
are incubated at 37°C in a humidified atmosphere containing 5% CO, and 95% air.
Cytosine B-DQarabinoside (1 uM) is added 48 hours after culturing, to prevent the
growth of non-neuronal cells. The slides are transferred into experimental chambers for
the patch-clamp studies after 7-10 days of culturing.
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- Electrophysiology:

The measuring chambers (volume 800 ul) containing the cell preparation are placed on
the platform of an inverted microscope (Olympus IMT2) equipped with Hoffman optics
(Modulation Contrast, New York) and observed at a magnification of 400X. The
chambers are continuously gravity-influxed (2.5 ml/min) using a solution distributor
accepting 8 inlets and whose sole outlet, consisting of a polyethylene tube (aperture
500 ym), is placed less than 3 mm from the cell under study. The “whole cell”
configuration of the patch-clamp technique was used. The borosilicate-glass pipettes
(resistance 5-10 MOhms) are brought to the cell by means of a 3D piezoelectric
micromanipulator (Burleigh, PC1000). The overall currents (membrane potential set
at -60 mV) are recorded with an Axopatch 1D amplifier (Axon Instruments, Foster City,
Caiifornia), conhected to a PC running the Pclamp8 software (Axon Instrument). The |
current plots are recorded on paper and simultaneously digitized (sampling frequency
15 to 25 Hz) and acquired on the hard drive of the PC.

The application of a 300 nM capsaicin solution induces on the DRG cells (voltage set
at -70 mV) an entering cationic current. In order to minimize the desensitization of the
receptors, a minimum interval of 1 minute between two applications of capsaicin is
observed. After a control period (stabilization of the capsaicin response alone), the test
compounds are applied alone at a given concentration {(concentration of 10 nM or
1 nM) for a time of 4 to 5 minutes, during which several capsaicin + compound tests
are performed (to obtain the maximum inhibition). The results are expressed as a

percentage of inhibition of the control capsaicin response.

in the case of the VR1 antagonist compounds, the percentages of inhibition of the
capsaicin response (1 yM) are between 20% and 100% for the most active compounds
of the invention tested at concentrations of from 0.1 to 100 nM. They are therefore
effective antagonists of receptors of TRPV1 type. Table 3 gives an example of the
percentage of inhibition obtained with the compounds of the invention.

Table 3

Compound No. % inhibition in DRG patch

2 82% (1 NM)
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8 87.5% (100 nM)

Pain induced by intraplantar administration of capsaicin to mice.

The intraplantar injection of capsaicin to mice rapidly produces short-lived nociceptive
behaviour, which is reflected by licking, biting and flexing of the administered leg.
These nociceptive responses are probably associated with the activation of the local
TRPV1 receptors by the capsaicin.

Methodology:

(E)-Capsaicin is initially diluted to 3 mg/ml in DMSO, and then diluted again for its final
use to 1.5 pg/20 w4l in physiological saline. The administration of solvent has no effect
on the behaviour of the mouse. The capsaicin is injected into the hind legs of the

animal, on the upper face.

The test compounds are administered orally 120 minutes before the injection of
capsaicin. Two hours after administration of the compounds, the mice are placed in a
glass beaker. The nociceptive behaviour of the animals is then assessed immediately
by the experimenter, and the duration of the capsaicin-induced behavioural
manifestations is timed over a perioed of 2 minutes (licking and biting, fotal or partial

flexure of the injected leg).

For each compound, an inhibition corresponding to the mean of the capsaicin-induced
nociceptive responses, in response to a dose of test product (expressed in mg/kg)
administered orally to a sample of a given number (n) of mice, is determined.

Table 4 gives an example of a percentage of inhibition obtained with the compounds of

the invention.

% inhibitiont of the

Compound No. Dose n L
capsaicin-induced




47 CH, 0-CF3, CH, CH Pyrid-4-y1 213 -214 PN Me N The
conpounds according to the invention underwent in vitro and in vivo

phar macol ogi cal tests that denonstrated their value as therapeutically
active subngQ13@Q9/1TR§§% conpounds have ant agoni st or PA&URR200UAGO0ERY
towards the TRPV1 (or VR1) receptors. Té8t of inhibition of the current

I nduced with capsaicin on rat DRGs - Primary culture of rat dorsal root
ganglion (DRG cells: DRG neurones naturally express the TRPV1 receptor.
The primary cultures of newborn rat DRGs are prepared using 1-day-old rats.
Briefly, after |dissection, the gangliong are|trypsiceitredespodseshe cel |l s

di ssoci ated by [nmechanical trituration. The ce¢lls are resuspended |n an

Eagl e basal cul[ture medium contaim ng 10% foetat——catf—servm—25-—mM KCl, 2
mM gl ut ani ne, 100 pg/aM gent ani'l@ime/bd 50 1Rg/n of i3k (* &%d t hen geposited
on gl ass sl i des—eeated—wthllamnin—(0-25x106-cells per slide) .which are
then placed in Corning 12-well dishes. The cells are incubated at 37C in a

huni di fi ed Trenspoengs 6fané aiventig rady GO banded Bforad Frep@_éii@&bﬂﬂedicaments,
13- D ar abi nosi d 48 hours after culturing, to prevent the

enlck &M |s adde . . g ent
growth of FOREHABREF RERRaration gl & Wpdigaraentier RIPYRIYPE OF HAANNG: RAtRIIPELS Rent al
chanbers f avhichecpptoshof TREVD teidishegsvollebder 7- 10 days of culturing. WO
2009/ 112678PCT/ FR2009/ 000052 61 - El ectrophysi ol ogy:

The compounds of the invention may be useful for preventing or treating pathologies in
which receptors of TRPV1 type are involved.

Thus, a subject of the invention is medicaments comprising at least one compound of
formula (1), or a pharmaceutically acceptable salt, or alternatively a hydrate or a solvate

of the said compound.

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

The compounds of the invention may also be used for preventing and/or treating
metabolic disorders such as diabetes.

The compounds of the invention may be used for preventing and/or treating urological
disorders such as hyperactivity of the bladder, vesical hyperreflexia, vesical instability,
incontinence, urgent micturition, urinary incontinence, cystitis, nephritic colic, pelvic
hypersensitivity and pelvic pain.

The compounds of the invenﬂon'may be useful for preventing and/or treating
gynaecological disorders, for instance vulvodynia and pain associated with salpingitis



The neasuring chanbers (volune 800 pl) containing the cell preparation are
pl aced on the pI atformof an inverted m croscope (A ynpus | M2) equi pped

W th Hoff gwul ation Contrast, New York) a

magni fi catl on @‘5%6 he chanbers are %ontl nuously grq:a@? %b@ﬁoggg% (2.5
m /mn) using a solution distributor acl pting 8 inlets and whose sol e
outlet, consisting of a polyethylene tube (aperture 500 pm, is placed |ess
than 3 M fromthe cell under study. The "whole cell" configuration of the
pat ch-cl anp_tech vas used. The borosilicate-glass pipettes (resistance
5-10 NL’hns)oragté C{g’?% E;?\rf 8 the cell by neans of a 3D piezoelectric

m cr omani pul at or (Burl ei gh, P01000). The overall currents (menbrane

tenti al d fi ( AX
st rument o heescrafoes Yo alipl F5 SRR o eheBlhCHRRR! TPab% SRrigEinet "
Pcl anp8 sofdlswmafs(s%ohnaé @etrewemp)wagémereﬁuu reésatrdep| etcxnaheulcereplddedermh paper

and sinul t aneous itized yency 15 to quir

on the har v tepndvsparsiay &Ml B CrFiE BRbacts s i tefErad el ut fon
i nduces on dndeillARGedtie] | s (vol tage set at -70 nV) an entering cationic
current. In order to mnimze the desensitization of the receptors, a
mnimminterval of 1 mnute between two applications of capsaicin is
observed. Ammearlyatr@pﬁbﬁws pEthi rledept mbéhtionatayoie ofeftihe tregpedirtion anesponse

al one), st _.compounds_ar.e ap i ed al one at a given oncen rati.on
(concent raﬁfe@ﬁn%’?t 0 SRSy IISRY eFSoP” ra)r]na C?‘%hﬁjgmcﬁ[ﬂ”ecso HHING whi ch
sever al cam&hmany tnseeﬁ@coocn@u) eBrToﬁctaj’oenﬁﬂditfdmr aed infleoneidraidisordees axhérum

i nhi bition). |ts are expressed as a percentage of inhibition of the
control caﬁg?ﬁ(ﬁ é‘fﬂﬂnse In the case of the VRl antagoni st conpounds,
t he percent ages of inhibiti on of the capsaicin response (1 pM are between
20% and 10Q% f or_ t he, nost ve C ounds ntion teste
concentr at | DRSS BT BTEY 5008 G6ERTT AL R enile BrO s PETPER: UG
ant agoni st edrhal; eeeatdmsucalis TRBWIN, hgnes ahakbea3 gi ves an exanpl e of the
percentage of inhibition obtained with the conpounds of the invention.
Table 3 Conpound No. % inhibition in DRG patch 2 82% (1 nM 62 867.5%
(100 nM Parhe dortpeads dithé Hvesgbnanapslsadausedior abathy debrezaipaai cin to mice.
The intraplantar injection of capsaicin to mce rapidly produces
short-1lived nociceptive behaviour, which is reflected by licking, biting
and fl exi ngrefeonippupgindiiths irvestbnl regy aldhes asadfor cepingueniraisRose System
probably associated with n a]ctlvatl on of the local TRPV1 receptors by the
capsai ci n. %H'C@g%?mf'@e E56%5IScin is initially diluted to 3 ng/m in
DMSO, and then dlluted again for its final use to 1.5 pg/20 pl in
physi ol ogi sal i ne. e adm nistratio | yent has no effect on the
behavi our o et??@“ﬂ?ﬁﬂgseog}ﬁ%@ve&t&‘apﬁ e Be uﬁ?‘i@’fﬁﬁa GtGEHE hind | egs of the
animal, on the upper face. The test conpounds are adm nistered orally 120
M nut es before the i @*ectlo of ca Two hours m ni stration

o he comAaaing Bt o aseatoqns Rsepl RuepBarBies o a Hlsaredial v o

behavi our Qj‘ontdaeut@ﬁu eahenshrsg {28 &t BASHSIE, atﬂﬁmlo@éﬁﬂompbund ha:oedq b m@nt er,
and the duration e capsai ci n-i nduced behayvi our mani f e@@a%&ons is

timed over 'A/GHEPH. (c);'&‘eé? PhaRacgical (aMRISITGS AL N Ct“feo‘ﬂoéP P98

fl exure of dohRfyound a6éseing %J)he iMPdntioA @R aCHEPALESiticAaRy aoaaiatbméls@m a hydrate
correspondl ng to the mean of the ca&ﬁal ci n- &éduced noci ce res ses

in responsé”taos%\"%%%”@rSad‘é§?mB‘Pl&§* d 2lax gF eeseens RSGAR ’“C rﬁf}ﬁeg

orally to axspmpte of a given nunber (n) of mice, is determned. Table 4
gives an exanple of a percentage of inhibition obtained with the conpounds
of the invention. Table 4 C % inhibition of the Conpound No. Dose

capsai ci n- iTHiuGRfex@ents are chosen, according to the pharmaceutical form and the desired

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

The pharmaceutical compositions of the present invention may be administered via the
oral, sublingual, subcutaneous, intramuscular, infravenous, topical, local, intratracheal,

intranasal, transdermal or rectal route. These compositions may be administered in a



noci ceptive responses 2 10 ng/ kg 10 61% ( 6% ) The conmpounds of the
invention may thus be used for the preparation of nedicanents, especially
for the preaRey 8dd91 medi canent for preventing or i ogi es
in which receptors o?éZI%PW type are inyglved. The co%{)ﬁﬁggag?@ﬁggb
invention may be useful for preventing OF treating pathologies in which
receptors of TRPV1 type are involved. Thus, a subject of the invention is
medi canments conprising at | east one conpound of fornmula (1), or a

phar maceut i gal t. . ' I - vat e
of the sai éﬁ‘ cgnpéﬁ%@%#ﬁfg#s@ grrsg i%‘é@réen@ gﬁ%Hr@%ﬁEbér{mfaﬁgt\r{%sg%%@éﬂgeﬁ%y
especi al | y arq intérslegrtevienadroinistanel 6 atimadt archbuman peings derdthe rirbrimtetsi am,
chroni ¢ paify eyt pat Rl dabngtiiaumishal adedi abetic, netabolic,

i nfection-related or toxic paln, or pain I'hduced by an anticancer or
iatrogenic treatnent), (osteo)arthritic pain, rheumatic pain, fibronyalgia,
back pain, = L - ' ci_al.. ne [ il gr ai-ne,
dontal pai 1 Epre e iRt O adrfisrydtHEBlE Py RS RER S R B,
neur al gi a, hausgell capsplas npowdeap pgranuies aed ofalestlutiahs analepengiens phiétliagyal,
spinal_col iR ANHfliaRAS N it RUIR drRChARHERa( Al RBh NAImE ki qgal of

t he brai n), 'neurodegeneration, haenorrhagl C strokes (Of the Spina | um
and/ or of wEdeirbstetinh landnhpdsionstiopéat, pansderThe subepaoecls, dhtrdrivesdutaveort | on
may also b 0, Nt r . L§ I 1,S0 rs. such as
i bt o, THEREUsA AR AR BAnESLEl adrhiRhedh BELESRY S RO TRE o ha) or
treating uepplagticaltheicompdends sacottirastohthpenantionimay bd usdteinbiragimer gelw,esi cal
hyperrefle B%Bdgggg ISﬁ'Ansi. nstability, incontinence, urgent mcturition,
urinary incontinence, cystitis, nephritic colic, pelvic hypersensitivity
and pelvic pain. WD 2009/112678PCT/ FR2009/ 000052 64 or with dysnenorrhoea.
These produgt b o) J d ting.

gastroi nt es%& i ﬁ%)r”%gieg%rﬁ ‘Srg l'éﬂtgﬁm{a‘s&g%&srﬁ%%&%ﬁeés]gBﬂggéeog'ﬁpotrué§%&Q&gfnsqotrodtehre ,

st omach ul dwestiordodatdetdbrmuimear cempfisaibe ifdloaingyemepsits; colitis, |BS,
Crohn' s di Lt S, hagitis and biliar olic. Simlarly,

t he produc@@?u?(ﬁggﬁr@@ﬁfh?@’%ﬁﬁ(&gn may be usef ul 5|%h0yr%1 e prevention

and/ or tredampie! of respiratory disorders such as asPAi@mgoughi ng, chronic
obstructive 6’#%%&%@359& gase (COPD), bronchoconst I‘iGCé Jngn and i nflamuatory
di sorders of e respiratory system These products fay~“al so be used for

pr event i ngCandstercht reat i ng psoriasis, pruritus, derrélgmgcul ar or nucous
irritation The conpounds of the inv ipon may al so be
used for tﬁégﬁ&ﬂgg%@@gté@?@”ﬁﬁs%he conmpounds of the ?h%ghéi on may al so be
used for tMgnhesignetraratal nervous system di seases sdhmgs nultiple

scl erosis. The conpounds of the invention may al so be used for treating
cancers. According to another of its aspects, the present invention relates
t o phar macdbe ssidlung dorpesire idoses! oalipwiasiaig adadnigticttion ef oo Bciqdlte 30ahg bieast

. di i ion..Th har i cal iti
one  COTPOuSEh ASSAE i o ) ML B IERG BRAREBGEN o2 compost b o
invention or a pharmaceutically acceptable salt, a hydrate or a solvate of
th id - al t | . h icall t abl
exci pi ent . THRS 10y B BaBriR S 37 BhieR GG BLIREF dhiviRe o' Ao el i cal
form and t Hesagesidoendt depket fodm dunsaops fof il iorentibm.okacbitingus disd ust priced, S
present i niBaeaRe I St Paieipis ot eachcpayPa Y RGeS By i Trgqecomne®o |1
subcut aneotrse, modd sfanscistration, thetreighe aodithe regminsalof tHeaid patient. r at r acheal ,

intranasal, transdermal or rectal route. These conpositions may be
adm nistered in a W) 2009/ 112678PCT/ FR2009/ 000052 65 unit adm ni stration

form daz aTmE) mmg@gn&:stdﬁtr%tigmm‘bld w;ﬁyﬁmuaéﬁcfa& th@méﬁﬁrﬁqnsof m'ﬁr@]iﬂiénﬁn%ﬁ i
I ntended to Dbe, stered , to ani .S an uman pelngs for the prophyl axis
o L1 et meREPGIATY IR s BEPAREN F A2 TBat oL o GABE GLtRring patholdglea

which receptors of TRPV1 type are involved, as mentioned previcusly.

According to another of its aspects, the present invention also relates to a method for
treating the pathologies indicated above, which comprises the administration to a



The appropriate unit forns of adm nistration include oral forms such as
tabl ets, soft or hard gel capsules, powders, granules and oral solutions or
suspensi on i , buccal, intratracheal, intr | } nasa
admi ni st rawgwg‘{ﬁ%ﬁ orns for adm ni Séé ation by i nﬁgﬁglﬁ%‘?@?%ﬁi ,
transdermal , subcut aneous, intramuscul ar or intravenous adm nistration
forms, rectal admnistration forns and i nplants. For topical application,

t he conpounds according to the invention nay be used in creans, gels,
pomades or oL a1 001 o Bydie Ofo<X BT Gorbolill tadBM0To AN PStIAL igngof
conmpound accordi hg to the invention in tablet Torm“my conprise the

fol | owi ng ebapwrenticsily Gureptabiedsadic camadiaig ot solvdie themeaint | on50. 0 ngy
Manni t ol 223. 75 ng Croscarnel |l ose sodiunb.0 ng Corn starchl5.0 ny _
Hydr oxypr opyl net hyl cel | ul ose2. 25 ng Magnesi um stearate3.0 ng The said unit
forns are dosed to allow a daily adm nistration of from0.001 to 30 ng of
active principle per kg of body weight, according to the gal enical form
There may be particular cases in which higher or |ower dosages are
appropriate: such dosages do not depart fromthe scope of the invention.
According to the usual practice, the dosage that is appropriate for each
patient is determ ned by the doctor according to the node of

adm ni stration, the weight and the response of the said patient. The
conmpounds of the invention may al so be used for the preparation of

medi canments, especially for the preparation of a nedicanent for preventing
or treating pathologies in which receptors of TRPV1 type are involved, as
menti oned previously. W 2009/ 112678PCT/ FR2009/ 000052 66 patient of an
effective dose of a compound according to the invention, or a
pharmaceutically acceptable salt, or hydrate or solvate thereof. 67 CLAI M5
1. Conmpound corresponding to formula (1) FlI\ XZ-X X121.,3 X414\W5CH2)n in
whi ch: either X1, X2, X3 and X4 represent, independently of each other, a
group G- R1; or, anong X1, X2, X3 and X4, one from anong X3 and X4
represents a nitrogen atom and the others represent, independently of each
other, a group GRl; R is chosen froma hydrogen atom a hal ogen atom and
a group Cl-C6-fluoroal kyl or -Si(Cl-C6-alkyl)3; nis equal to 1; Y
represents a phenyl, optionally substituted with one or nore groups chosen
froma hal ogen atom a group Cl-05-al kyl or Cl-C6-fluoroal kyl; or
alternatively Y represents a pyridyl or a thiazolyl; Wrepresents an oxygen
atom the group



is chosen fromthe groups one fromfdnong Z1, 4,4 and Z4 corresponding to a
nitrogen atom and possi bly bei nQLh xi di zed form these groups being
optionally substituted with R2 an , 'R2 represents a hydrogen atom R3
represents, when it is borne a carpon atom a hydrogen atom or an oxo
group; R3 rebPBQBWPQ,CDrWB?PdfFPQ%/EJ"Bﬂ?Hg by a nitrogen atom a hydrogen atom
or a group Cl1-C6- alkyl or Cl-C6-alkyl-C(0)-; inRee formof the base or of
an acid-addition salt, and also in th# for fihydrate or solvate: 68 2.
Compound of formula (1) accomjing.to d;@i—m—&,— characterized in that Xi, X2,
X3 and X4 represent, independenf| y\of #£ach r, F‘éPgroup C-Rl; Rl being as
defined in the general for)(\iga/ accordi ng td Aaim1; in the formof the
base or of an acid-addition & t, “and & so in the form of hydr at e or
solvate. 3. Conpound of formula (K$Hgocording to Claim1l, characterized in
that among X1, X2, X3 and X4, one from anmond}X3 and X4 represents a
nitrogen atom and the others repriesent, independently of each other, a
group GR1; Rl heing as defined in the general fornmula (1) according to
Caiml; in the formof the base or of anedﬂci g aq,dit%i on Sal tC_Fgl_nglr also’'in
the form of #ilper ¥t ezoks 305 XyiepEsent MEgRFRETTY T ot & {7 chdsén from
N-(1- acet yl - Zndgti, hygdxpakikpyte odrop@pdy 1] pyrfdeBesehis-Brifdagp et ap3- f | uor obe
nzyl)-1 H indol.e-2-car 1.0 roup C-Ry -

H pyrrol of 2, %‘9 Bihﬁrysr%?‘%g%p{;??%q%n&}g?gafh ?tg-e? Iagor i(D)berfz lu%;c‘:L

H-i ndol e- 2- cBr ﬁogbgﬁﬁnd@,m a hydrogen atom, a halogen atom and a gfo 1-Ce-flucroalkyl

N- (2, 3- di hydgosittt-qyamyglk of 2, 3- bl pyri cl-5-y1)-5-fluoro-1-(3-fluorobenzyl)-1H

-i ndol e- 2- cgrstQQ@ de;
N (1H pyrrol of i Apyrid-6-y1)-5-fluoro-1-(3-fluor obenzsylh%- 1I—¥- i ndol e- 2-car
boxami de; N {TepePpisraobsng, SuipTgly siiplipisfpitheqg or more groups cosen from &

uor o- 1- [ ( 3- mehubydnphi@nyd gromt hyddaidiel adol-eodakgastrixaaivdl;Y p(ekents a

H Pyrrol o[ 2, 3-b] pyri.d-5-yl)-6-tri

met hyl si | y1- 2" ‘(%?t‘*}‘?zg'ly%or omet hyl ) phenyl | net hy1] -1 H-

i ndol e- 2- car Bbrearspeids ampggen atom:

H-Pyrrol of 2, whf@yri d-5-y1)-5-trimethylsilyl-1-1[(3-trifluoronethyl)phenyli
met hyll-1 H indol e-2-carboxam de; N-(1 HRyrrolo[2, 3-c]pyrid-5-yl)-541

uor o- 14( 3-fl uor ophenyl I net hyl | - 1H-i ngéJ-e<2- car boxam de;

N-(1H-Pyrrol o[ 2, 3-b] pyri d-5-y1) - 5-t &5t | ud onet hyl - 1-[ (3-fl uor ophenyl ) net hyl
1-1 H — 7

is chosen from the groups

N —N
/
N
S o ;
\_/ NH \ I\{ NH

3

one from among Z,, Za, Zs and Z, corresponding to a nitrogen atom and possibly being
in oxidized form;

these groups being optionally substituted with R, and Rg,

oRz represents a hydrogen atom;

R, represents, when it is borne by a carbon atom, a hydrogen atom or an oxo group,;

R, represents, when it is borne by a nitrogen atom, a hydrogen atom or a group Cy-Ce-
alkyl or C4-Cs-alkyl-C(O)-;

in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvaie.



pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de;68
N-(7-Oxy-1H pyrrol o[ 2, 3-b] pyri d-5-y1)-5-fluoro-1-[(3-fl uorophenyl)nethyl]-1
H-i ndol e-2- carboxam de; N (1 -Methyl-1 H pyrrolo[2, 3-b]

&/rlg F y%) 25 binbéund of RARIAWackordng o Clation apbeceytant iyl ] - 1
| NAol e-

_Met hyl- 1H §§ ?g >€[329 % EPE‘%‘P”‘d'"%e‘iﬁ[‘?e@b’f?ﬂ?'é‘?'bo“ﬂer[ BT ReRShET hyl - 11+

i ndol e- 2- calehetdnt@deggeneral formula (I) according to Claim 1;

N (1- Mot hyil_&ﬁepf%r L9 g t%é%%% gr] 8 9@ 23 d]t)oB%aﬁ Fdn la‘é%riﬁ)ﬁ?etﬁm of fifdfaiklgpor opheny

Oret hyl ] rro ne- -car boxam
l\l—(l-l\/bthyl-szlvatedl hydr o- 1H-pyrro| o[ 2, 3-b] pyri d- 5 yl)-5-fluoro-1-[(3-fl uorop
henyOret hyl ] - 1H i ndol e- 2- car boxam de; 69 N-(1

-Met hyl -1Hpyrrol o[ 2, 3-b rid-5-yl) 3-trifluoromethyl)Phensil]nethyll
-1 H—?/ndol epg [ rr]ag!g(l) accorayug to Cla.rL(1 characterized in that yh ] y

N-(1- Met hyl- éfhbr@»t,r QJ R ancﬁxpjoﬁa frbfh- a%df@)xgémﬂ X espeesints Ghvifdgeniaephen| ) met hy!

by r ok of 2, 55 B BFReshy eRspowE £39] 115§ FP1 G iR FrdRgT R

met hylj-1 Hmage;heﬁalzormalém@xmm@to Claim 1;

N o Mooy RN Bade B4 daaddilon saﬁ'w;sesol.n[tg@famtmm%nmwgthyl

H pyrrol o[ 2, 3-b] pyri d-5-y1)-5- trlfl uor onet hyl- 1-[ ( 3- net hyl phenyOrnet hyl]-1
H i ndol e- 2- 2C8 boxam

H-pyrrolof 2, t3. ?mg}oung-gfpn%!%é)-?hrols?qfﬂ%rponeth 1-1 -[(3-nethy Ipherl}/Orret hyl]-1
H-i ndol e- 2-"¢Hr a;@waﬁﬁdiéydqq.mDyrrolom 3-b]pyrid-5-yl)-5-fluoro-1- (3 -flucrobenzyh-1

H-pyrrol of 2,31 P¥kbseamided- 5-tri met hyl siiyl-1-[ (3-net hyl Phenyl ) met hyl] - 1H-i
ndoi e- 2- car boxam de

| o[ .2 19 f thyl-1
O e pkotia Mot b PR T B Jeakle Babalduer omet v
Hpyrrol of 2 J\'Bfébi} pytydrel-: B-pyel6[213F 5] mwkﬁfiflswlyqre 1- (H’@@DWﬁW@ﬁ@ﬁg@r% met hyl -1

H i ndol e- 2- C% % m de; N-(l
H Pyrrol o[ 21 ?pyrl 5-trifluoronethyl- Sd?' |quor05rethyI)Pheny
li met hyl | - NfLH-Rdesioss. %b]@arﬂ %X%n%f%l@m N%f&mmbenzy') AFFNdGe--carboxam

H Pyrrol o] 2, ¢0}- PYerkﬂ? Bepypl)ic-By) 6l fuoror - qmamiphénym(eﬂwun Hfihdetr-2et hyl ) phenyl
imethylp 1 H.indol e-2-carboxam de; N-(1
H pyrrol of 2, B ¥BVFPd- 5-y1) - 5-tri fl uor onet hy1- (3-trifl uororretplyl ) phenyl
] met hyl | - 1 M PpyProdal.2, bBlybt]I Byt ibeliimethg st ﬂ@@fhﬁﬁr@f@ethﬂp@qﬁyl Imethyl}-1
H Pyrrol o[ 2, 3akd BYh gz pridet) - 6-fluoro-1-[[(3-trifluoromethyl)phenyl | nethyl] -
1 Hind ol e-N {1H-Pyrrolof2,3-bipyrid-5- yl)—5-trimethylsily!-1-[[(B—trifluoromethyl)phenyi]methyl]—1H—
indole-2-carboxamide;
N-(1H-Pyrrolo[2,3-c]pyrid-5-y1)-5-fiuoro-1-[(3-fluorophenyljmethyl]- 1 H-indole-2-
carboxamide;
N-(1 H-Pyrrolo[2,3-bpyrid-5-yi)-5-trifluoromethyl-1-[(3-flucrophenylymethyl]-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(7-Oxy-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1 [(3-flucrophenylimethyl}-1H-indole-2-
carboxamide;
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyi-1-[(3-flucrophenyl)methyi}-
1H-indole-2-carboxamide;
N-(1-Methyl-1H-pyrrolo[2,3-blpyrid-5-yh)-5-fluoro-1-[(3-flucrophenyl)methyl]-1 H-indole-
2-carboxamide;
N-{1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-triftuoromethyl-1-{(3-fluorophenyl)methyl}-
1H-pyrrolo[2,3-blpyridine-2-carboxamide;
N-(1-Methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyrid-5-y1)-5-fluoro-1-{(3-fl uorophenylmethyl}-

1H-indaole-2-carboxamide;



2- car boxam de;

N- (1- Met hyl- 1H pyrrol o[ 2, 3-b] pyri d-88-y1) -5-fl uoro- 1-[ (pyri d- 4-yOret hyl )] - 1H
-indol e-2- carboxam de; N-(1 -Methyl-

H pyrrol o] 2, 3-b] pyrid-5-y1)-5-fluoro-1-[(pyrid-3-yOrethyl)]-1 Hindol e-2-
carboxa mde; N-(1 HPyrrolo[2,3-b]pyrid-5-y1)-5-trifluoronethyl-1
-[(thiazol -2- yI)rrethyII-l H-pyrrol o[ 2, 3- b]pyr|d| ne- 2- carboxam de; N-(1

I;[ EyrZE OLQE Ej&i q@éfrl |1 {%_;(Syir%ljé)[Z 3- b]pyrthESt—}n% (3 lejﬂuoroLn(etthhyl)%ﬁenyl me¥hOTE1tH Y]djdle!'H_ ' nd

H- Pyrrol o[ 23 35Bhpyhibg- 5- yl) S-trifluoronmethyl-1-[(thiazol-2-yOrnethyl]-1Hi
ndol e-2- 70 car boxani de

N- ( 1H Pyr r oV} Qﬂeyﬂwrp HWYFFQD? gblRvedEy - ﬁ@HP%{(ﬁilPOTPPe‘PW')&}%hV' 2 &ty ] - 1H

-i ndol e- 2- %
N-(1HPyrrol o &EZ SEi r|d 1 -5-trimethyls %/ [ (thiazol - yOnethyI] 1H
-i ndol e- 2- N4thistam! epyrrolo{2 pynd -5-yl}-5-fluoro- 1 fl(3- tnﬂuoromethyl)pheny

N (1H Pyrro fluoro-1-[(thiazol -2-Anmethylj-1Hindol e-2
rlngih%p I-OhBYE bearbokdiids:

- b
N (LE Pyt 1 ONG] Meshyb IR, )Pyt Yi-Belopeid e hyiphasy Dl hBeROL- 11+

i ndol e-2- ¢ rQ %ﬂﬂg N-(l H Pyrrol of 2, 3- b]pyrld 5-yl)-6-trifl
uor onet hyl - f?’? yr| 4-yOnret hy0l1l-1 H i ndol e-2- carboxan de;

N- (
H Pyrrol of zwawaqwohot&ab}pmd é—yﬂ)rs—tréluwr@atmw 513 m[emﬂhﬁawhnvhy'hé&fﬁ@ﬁqlq 1

H i ndol e- 2- bBQ N(1 H-Pyrrolo[23b]pyr|d -yl)-54rimethylsilyl-1
[(pyr|d4y§‘Tr %] 1H-|ndole 2- car boxam

N ( 1H Pyr r oNd[ &; m:rm@]qogfb]pdn@w))a -Biflp prggredbyi-1- [E?( Wﬁhvtpmnxnry%wh yifyimdofe-

H-i ndol e- 2- de; N-(1
H Pyrrol 0[2525@@? i?JiEnd 5-y1) (5 trifluoroneth

yrid- ]-1 H
pyrrol of 2, 3A- (B)ﬂ‘lﬂlyrm@[?r%b}pﬂﬂ@ér&bb&éﬂﬁ‘%ibﬁﬂs'Na 028 6‘“2'9 e’éﬂlmﬁﬂ'ﬂﬂlzl %‘ol of

2, 3- prrld | uoro-1-[(3-fl uorophenyl) et hyl ] -
1H i ndol e- 25852%333%1 de;

N ( 1H Pyr r old[ &; psrrbnob?wwbmyadwmll%Irtfhumrq%mdﬁe&(?ﬁww Rhesyirugybhehyl ) met hy11
- 1H i ndol e- 25, o
N- (1- Met hyl '." @%%?%ﬁmd% 2 CTrbOF?na 5-y1)-1- [53 fl uorog)heng/l ) net h Clol %H— pyrr
ol o[ 2, 3- c] Pt Heyrelop, ]qy(jgt—érﬁih@—tr:q\gt yfsilyl-1-[(3-methylphenyl)methyl]- 1H| e-
H pyrrol o[ Zcébgla%(&éd 5-y0-1- [(3 fI uor ophenyOnet hyl]-1
H pyrrol o[ 2, 3 glrldlne 2- car

i

N-(1H Pyrr oNd[‘Q’ 19]9h3xB1odRysidyory - § t'T'ffL{?()(PrBethﬂ B riteopeie bR I TR W ol e- 2-

1H-indole-2-carboxamide;

N-(1 H-Pyrrolo[2,3-blpyrid-5-y)-6-trifluoromethyl-1-{[{3-triflucromethyl)phenylimethyl}-
1H-indole-2-carboxamide;
N-(1H-pyrrolo[2,3-blpyrid-5-yi)-5-trifluoromethyl-1-[[(3-trifluoromethyl)phenylimethyl]-
1H-pyrrolof2,3-b]pyridine-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-fluoro-1-[[(3-triflucromethyl)phenyljmethyl}-1H-indole-
2-carboxamide; '
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(pyrid-4-yl)methyl)}-1H-indole-2-
carboxamide;

N-{1-Methyl-1 H-pyrrolo[2,3—b]pyrid—5-yl)—5-ﬂuoro-1 ~[(pyrid-3-yl)methyl)]-1H-indole-2-
carboxamide;
N-{1H-Pyrralo[2,3-b]pyrid-5-yl)-5-triftuoromethyl-1-[(thiazol-2-yl)methyl}-1H-pyrroio[2,3-
b]pyridine-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-{(thiazol-2-yl)methyl]-1H-indole-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[{thiazol-2-yl)methyi}-1 H-indole-2-



car boxam de;

N-(1- Met hyl - 1H Pyrrol o[ 2, 3-b] pyri d7®-y1)-5-trifluoronethyl-1-[(pyrid-4-ypne
thyl)]-1H indol e-2-carboxamde. 71 XB X1 | WII) X4\ (CH)n / Y in which
X1, X2, X3, X4, n, Y and Ware as defined in the general formula (1)
according to Caim1, is reacted wth a conmpound of general formula (II1),
ZI 1 Zk,Z4 Ro (11l) in which ZI, Z2, 4, Z4, Ra and Rb are as defined in the
general formula (lI) according to Claim1l, when B represents a hydroxyl
group and EAPEf@dents an am no group, in the presence of a coupling agent

in a sol VeRtH-Mhei B3RSl 8- ta ek mEthnel -fiherorRd ) Detrgiriesiaddis-2an ani no
group, by reacti'on in solution in a solvent; when B represents a group
Cl - 06- al ko%§PO¥HEI® represents an ami no group, by transformation of the

conpound ofy &ar Ly ras-0ny-80riasingeil ihen-bynmeagl-t Agnddre 2am de
obt ai ned th%P{FE\%Méocg%odt]J%\yéh?f 91) orrrlrul aq('l)ﬁj)qql(n t he %'3 ese?\?:e of an

or ganonet aF#bexareiggent ; when B represents an NH2 group, Wrepresents an

oxygen at o gpd b BOSRRIANS 88 Riol LAY IS BLGMetiy)-fH M dBleeB enBexOf a
copper sal P@%ﬁoﬁy’??ﬁﬁgmu%?, aocat (I;(I ytic ?#Duntmof a copper ligand, and
a base, inamidpl vent. 6. Process for preparing a conpound of general

formula (1 WX Mo 30 pyidyi) Wiitdordthethi-1-[(pyrid-4-yl)methyi)]-1H-indole-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trifluoromethyl-1-[(pyrid-4-yl)methy!)]-1H-indole-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yI}-6-trimethylsityl-1 -{(pyrid-4-yl)methyl)]-1H-indole-2-
carboxamide;
N-{1H-Pyrrolo[2,3-b]pyrid-5-yI)-5-trimethylsilyl-1 -[{pyrid-4-ylymethyl)]-1H-indole-2-
carboxamide;
N-(1H-Pyrroto[2,3-b]pyrid-5-yl)-6-fluoro-1-[(pyrid-4-y)methyl)]-1H-indole-2-carbox-
amide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-y1)-5-trifluoromethyl-1-[(pyrid-4-yiimethy)}-1H- pyrrolo[2,3-

N-(2-Oxo-2,3-dihydro-1H-pyrrolo{2,3-b]pyrid-5-yl)-5-flucro-1-[{3-fluorophenyl)methylj-
fH-indole-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yi)-5-trifluoromethyl-1-{(3-fluorophenyl)methyl}-1 H-indole-2-
carboxamide;
N-(1-Methyl-1H-pyrrolof2,3-b]pyrid-5-yi)-1-{(3-fluorophenyl)methyl]-1H-pyrrolo[2,3-
c]pyridine-2-carboxamide;

N-(1H-pyrrolo[2,3-b]pyrid-5-yI)-1-[{3-fluorophenyhmethyl]-1 H-pyrrolo[2,3-cjpyridine-2-
carboxamide;
N-{(1H-Pyrrolo[2,3-blpyrid-5-y|}-5-flucro-1-{(pyrid-4-yl)methyl)]-1H-indole-2-
carboxamide;
N-(1-Methyl-1H-Pyrrolo{2,3-b]pyrid-5-y))-5-trifluoromethyl-1-[(pyrid-4-y)methyl)]-17-

indole-2-carboxamide.

5. Process for preparing a compound of formula (}) according to any one of Claims 1

to 4 , characterized in that a compound of general formula (1)



(CH2)n / Y in which X1, X2, X3, X4, Al Y and Ware as defined in the
general fornmula (I) according to Claim1, one fromanong X1, X2, X3 and X4
corresponding to a group CGR1 in which RL represents a group

-Si-(al-05-al kyl)3 as defined in the general forrmula (I) according to 72
Claim1l and B represents a group Cl-C6-al koxyl, characterized in that a
conpound of general formula (VI) (VI) in which X1, X2, X3, X4 and Ware as
defined in the general formula (I* according,to Claim1l and B represents a
group C1-C6-al koxyl is reacted¢wt npound of general forrmula (VIIl) GP
(CH2)n Y(VI11) in which Y and are |as Qed in the general fornula (1)
according to Caim1, when nxg nfo Lyy2 d) 3, with a reagent of
general formula (VII1) in which L& represents a | eaving group, in the
presence of a base in a polar solvent; (@Hef n is equal to 1, 2 or 3, wth
a reagent of general forrmula (VII1l) in #hich LG represents a hydroxyl

group, in the presence of a phosphine ¥nd diethyl azodicarboxylate in a

"asi o and BObKopyI Vaged: dABOYA Ses e enr u Brern arult BRI GR T |

is equal tgiimiwth a reagent of general formula (VIII) in which LG
represents a |l ea inlg rou i nert I%t nosphere in basic nedium in
Eopp

,_under a
the presenEecHfeRW, QW‘DEHT‘%]oiQ?n&F?%?rHMﬁ% sol vent. 7. Conpound of gener al

formula (Ha), (11b), (11c), (11d), (II;) (1R, (1llg) or (11h): 8.
Medi canent, characterized in that it lpﬁzbwses a conpound of forrmula (1)
according 73 to any one of O aim 4 ]i or an addition salt of this
conmpound with a pharmaceutically acceptapte agb or alternatively a
hydrate or a solvate of the conpound (m‘ formul a (I'). 9. Pharmaceuti cal
conposition, characterized in that it eorrpri ses a conpound of formula (I)
accor di ng fnaviaay zre, of 7CIrad amd kbtade 4s defimedan piagenecaitincad [yacmedpy &bl e
salt, a hyggz%e or a solvate of this conmpound, and al so at | east one

phar maceut I1y accept abl e excipient. 10. Use of a conmpound of formula
(1) accordi ngvtien BNpRiRentefa Gyaions dioopdand Poreptdsenisr @panatd groupt i the

nmedi camrent for _pr evePt ipné:jnnofr1 Lreat ignﬁg\hg%g,hol ogies in which receptors of
TRPVL type areiHVGIAURE°TPY 298REN G52 *C6mound of formula (1) according to
any one of . ClvetigieB lefrosehts afoblorinbest@neparrémasaofts an medic ament by oraction
preventing or, treating pain, inflammuation, netabolic disorders, urological
di sorders, gyRaBtdYbYitH "V sorders, gastrointestinal disorders,
respiratory ditsor Beegrespsterd asiup, CpLualkoug, ardel mabresectal &ir aminonuieons by

frritations, tpaenrs oerr?".étioznocr)]fathe ré%'mtpioBrlw(? o?%n%ﬂ%s(in?)’intg%rﬁﬁﬁie%d% 8@%@9

the amide obtained with the compound of formula (i) in the presence of an

organometallic reagent;
when B represents an NH, group, W represents an oxygen atom and D
corresponds to a leaving group, in the presence of a copper salt in catalytic

amount, a catalytic amount of a copper ligand, and a base, in a solvent.

6. Process for preparing a compound of general formula (1)

X5~ XWB |
xg\x/ N W )
Y lcHyn

/
Y

in which X4, X5, Xa, Xa, 0, Y and W are as defined in the general formula (I} according to
Claim 1, one from among X4, Xz, X and X, corresponding 1o a group C-Rqin which R,

represents a group -Si-(C,-Cg-alkyl); as defined in the general formula (1) according to
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Claim 1 and B represents a group C4-Cs-atkoxyl,

characterized in that a compound of general formuia (VI)

X B
|
X|2 ~ \
X:‘lkx/ N W
4 H
(Vi)

in which X,, X3, X5, X4 and W are as defined in the general formula (1) according fo
Claim 1 and B represents a group C;-Cg-alkoxyl
is reacted with a compound of general formula (Vill}
GP
\
}CHz)n

AV 4

¥ {(vitl)
in which Y and n are as defined in the general formula (1) according to Claim 1,
- when n is equal to 1, 2 or 3, with a reagent of general formula (Vill} in which LG
represents a leaving group, in the presence of a base in a polar solvent;
-when n is equal to 1, 2 or 3, with a reagent of general formula (VII!} in which LG
representis a hydroxyl group, in the presence of a phospiine and diethyl
azodicarboxylate in a solvent; or alternatively in the presence of a phosphine supported
on a resin and diisopropyl azodicarboxylate in solution in a solvent,
- when nis equal to 0, with a reagent of general formula (VII1} in which LG represents a
leaving group, under an inert atmosphere in basic medium, in the presence of a copper

salt in an organic solvent.

7. Compound of general formula (lia), (1lb), (lic), {lid), {lie), (i), (Hig) or (IIh):

=T X/

S OEt OEt ~Si OELt OFEt
H,C N\ H,C A A
3 \ HJC‘
N o} . N o N 0 HC—Si N 0

e £
CH, CHy
CFy CF, H,C HC

-
=
0

{ha) {lib) {lic) {hd)
HBC\ cn, . MG Lo,
~Si OEt OEt Ho S QEL OEt
H,C
UK = 3 ’ 3 g 10
N0 Hac_‘?i N o N DO He— No©
‘8 CH, g — oh
\ \
g/m NN ,}, Y ;‘, Vi
(e} ) E)] (hy

8. Medicament, characterized in that it comprises a compound of formula (I) according
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to any one of Claims 1 to 4 , or an addition sall of this compound with z
pharmaceutically acceptable acid, or alternatively a hydrate or a solvate of the

compound of formula (I).

9. Pharmaceutical composition, characterized in that it comprises a compound of
formula (1) according to any one of Claims 1 to 4 , or a pharmaceutically acceptable
salt, a hydrate or a solvate of this compound, and also at least one pharmaceutically

acceptable excipient.

10. Use of a compound of formula () according to any one of Claims 1 to 4 , for the
preparation of a medicament for preventing or treating pathologies in which receptors

of TRPV1 type are involved.

11. Use of a compound of formula (1) according to any one of Claims 1 1o 4 | for the
preparation of a medicament for preventing or treating pain, inflammation, metabolic
disorders, urological disorders, gynaecological disorders, gastrointestinal disorders,
respiratory disorders, psoriasis, pruritus, dermal, ocular or mucous irritations, herpes,

zona, multiple sclerosis, depression and cancers.



