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descri be bicyclic carboxam de derivatives with in
vitro and in vivo antagonist or agonist activity on
receptors of TRPV1 (or VR1) type. There is still a
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type, which are inproved in terns functional
activity, metabolic Wﬁ%‘?\ﬁ"ﬁlé"r%'dﬁﬁﬁﬁ@@ profile. The

present invention satisfies this need by providing
azabi cyclic carboxam de derivatives that have in

voermentsd YMP3P0624nt Bifoni WO28P6/869ni 36, adVOEPRZ0Hn 144  and
VRSEII7I1® e dddanive bfd%hcvggfl)oiéfﬂﬁe d:t%n@étfv%& AttPIreGiro ‘Hnd in vivo

the i nvention concerns the conpoun correspondi ng t

BRBIGRIFIG Agonisbagtitaon receptereeiiRIMGIWOr XRAY ee. subj ect

of the invention concerns processes for preparing the
conpounds of eneral formula (1). Another subject of
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phar maceuti cal conpositio e conpounds
i nvention correspond to the general formula (1): HRa
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A first subject of the invention concemns the compounds corresponding to the general
formula (1) hereinbelow.

Another 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 compaositions.

The compounds of the invention correspond to the general formula (1):
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in which:

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



it being understood that when one from anong X1, X2,

X3 and X4 represents a nitrogen atom the others

WO 26097142678 a group C-RL; Z1, 72, Z3 and 2CT/FR2009/000052
represent, independently of eagh other, a nitrogen

atom a carbon atomor a group CR2, at |east one
fromanong Z1, Z2, Z3 and Z4 corresponding to a

nitrogen atom and one from anong Z1, Z2, Z3 and Z4,

gl responding to a carbon atom being bonded to the
nltrogen atom of the am de or of the thioam de of

pdergioogihah whemene Hiom amee@ etz  BR Kheepeasentsra nitrogen
a&m&hébﬂbr@aﬂfesbbﬁdno@ eup®rRgred ring, this ring
conprising a nitrogen a%om and carbon atons, this ring
being partially saturated or unsaturated and bei ng

‘Zpt ZP 8l dn EHI@?FéSEH‘lt GcHepbhderd] &f ‘HacﬁQ:rﬂ?erS 40t ddeneba, a carbon

represen s an oxygen or sulfur atom n'1s equal
@é%orasroypd? %, Y represents an aryl or a heteroaryl
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- C7-cycl oal kyl oxy, -

cycl oal kyl - C1--C6- al kyI ene O Cl- CB- f | uor oal koxy,

ReaaHs REGE, VatH fHe. ca'%oms%a%atrrﬂh?ﬁl &¥lmembered ring
P RO L, TEener WA I cangrts
i NIRIREO MR ©) FvﬁogeN%w CelOPNRPRS, “tois( daheiRs, partially

saurdtéed oCGisaltufdted 3ind b@’ﬁé op%ﬂ(élly@&b&?ﬁut@ﬁ ktheme o?'fnore substituents

aryl, heteroaryl-Cl-C5-al kyl ené or heteroaryl; the
Geoups Cl-Cs-al kyl, C3-Crcycl oal kyl ,

C3- C7-cycl oal kyI Cl- C3- al kyl ene, C1- 06- f I uor oal kyl ,

Cl- C6- al koxy cycl oal kyl oxy and
@QEGB?QW@IW’WPU@S@%W aloryi| ene- O being optional ly
substituted with a hydroxyl group, Cl-C6-al koxy or
NRARS5, the aryl and heteroaryl groups being optionally
Bieq4d R ®d. %I & one or nore substituents R9, which
may be identical to or different from each other; Rl
is chosen froma hydrogen atom a hal ogen atom
&fﬁgﬁsgptﬁyan agghoca- hg}:@qogml leptionally substituted with one or more groups

%s@n'f%'a%!@@n Q&mc% EH |C53 Lal @606%%‘?(? IkQ.‘ -C;-cycloalkyl-
oxy- Cl1- Co-al r oar - a
Qr %b'ﬂtﬁ! legs. 5&11@#’9[@@@&%@ e-alkoxy, Cs-Cr-cycloalkyloxy Cs-Cr
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R RIRCY Gy Sleie®, e 0600052 i G NBaRy, Rbp. NRaRs,
ﬁepefru@alw,t mn@ CS(QBCaCkgllkyf -8(0)2-01 Cralkyl, SONR,Rs, NR:C(O)R;,
RRY$OR, W eprd Ce-

het er oar %ﬂ%‘cé IS FN ene-t hé?gtt%'d(%gcya)& kSF5 aryl-Cr-Cs-alkylene or
aryl, d)st&aqbwb&fCeakﬂen%@clh@tﬂrmibm gr@@p@t« Ce-alkyl, Ca-Cr-cycloalkyl,
Cs-Cr-cycloalkyl-C,-Cs-alkylene, C,-Ce-fluoroalkyl, C;-Cs-alkoxy, Cs-C;-cycloalkyloxy
and C;-C;-cycloalkyl-C,-Ce-alkylene-O- being optionally substituted with a hydroxyl
group, Ci-Ce-alkoxy or NR4Rs, the aryl and heteroaryl groups being optionally
substituted with one or more substituents Re, which may be identical to or different from
each other;

R: is chosen from a hydrogen atom, a halogen atom, C;-Cs-alkyl, Cs-C;-cycloalkyl,
C5-Cr-cycloalkyl-C+-Cs-alkylene, C,-Cq-fluoroalkyl, aryloxy-Cq-Cs-alkyl, heteroaryloxy-
C1-Ce-alkyl, aryl-C,-Cgz-alkylenoxy-C;-Ce-alkyl, heteroaryl-Cy-Cs-alkylenoxy-C,-Ces-alkyl,



cycl oal kyl - C, - C3-al kyl enoxy, C, -C6-fl uoroal koxy,

cyano, C(O NR4R5, nitro, NR4R5, C, -C5-thioalkyl,
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C3- C7-cycl oal kyl -C, - C3-al kyl eme-thio, -S(O) -

al kyl, -S(0O -C3-Crcycl oal kyl,

-S(0O-C, -C3-al kyl ene-C3-C, -cycl oal kyl,

C -C6-al kyl-S(0O2-, C, -Co6-fluoroalkyl-S(O) 2-,
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e¥ciomarbon atom a hydrogen atom a hydroxyl group,
thiol, C, -C6-al kyl, C3-C, -cycloal kyl,
C3 C, -cycl oal kyl - C, - C3-al kyl ene, C, -C6-fl uoroal kyl,
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, aryl-O-C(Q)-, heteroaryl-O-C(O)-, heteroaryl or aryl; the hetercaryl and aryl groups

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




4 C3-Cr7-cycloal kyl, C3-Cr7-cycl oal kyl -C, - C3-al kyl ene,

C, -Co6-fluoroal kyl, possibly being substituted with a

hyer 2009/1926F®, C - C6-al koxy or NRARS; R4 arpCRFR2009/000052
represent, independently of eagh other, a hydrogen

atomor a group C -C6- al kyl, C3-Cr7-cycloal kyl,

C3-C7-cycl oal kyl -C, - C3-al kyl ene, aryl-C, - CS-al kyl ene

or aryl, or R4 and R5 together form wth the

mstGP%baﬁéyDnDEJ@IcyElﬁé\Ikﬁ ¢ b@@éikﬁéheaZ@ﬂJOQIfiﬂﬁroalkyl possibly being
S%élrrolldln @/dp di ne, azepi ne, norpholine,

PelHHeR Mek i%h %yb%"loé{%%cﬁ?'ko’ﬂ’o‘?fﬂﬁﬁer azine; the
group NRARS5 being optionally substituted with a group

% I kyl C3- C7- cycl oal ky
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Cr-cycl oaI kyl - C, - C3- al kyl ene- Cﬁ O -
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cyglog Yefpr-SralegenerX9)-, &- @ﬂl@;@@l%q@p hydroxyl C1-Ce-

G&y&s}y CyGJ Qab;kddm@aox@ 8l @Jc?asalkﬁldlcsialkﬁﬁfo% kyd e@g-ﬂuoroalkyl
or aryl; the " aryl” grfoup bei ng)@hgtl onal substitute

AP dirreC @?'kwgm% agy Bt hetgerand s{énalkvien@ ar hq{alroa@@w.

-atomand a group C, -C6-al kyl, C3-C7-cycl oal kyl,
C3 C7 cycl oal kyl -C, - C3- al ky Iene C -Co-fl uoroal kyl ,
ang-Ri m@penégn@p.ea@tuaquca)@her a hydrogen atom, 3 group C4-Ce-

Qﬁypbs@fdy@@lak{ﬂ cGCriedciodkinng, ftfhoam(ylene aa% i g-alkylene or aryl; the

| uor oal mﬁ nitro or cyano;
by Sroey being ptionally sybstituteryiticens abﬂm sebgityestsghasea from a

Rhibh&9 eRoRt ARK Qngrdu? %{L?all@jﬁ 0@%369@&05]@@061 t@ﬁ%yc%%lky[ -C4-Cs-
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etviene.celofliiRiprlky, C@éisaaﬂr@qyeﬁgcv Cﬁ?'?@’kﬂoxmaa%k%%yf C1-Cs
Wieﬁ?ﬂy Cﬁ@-flﬁbwamg;&gqmrdog &an@pt i onal |y substi tuted

one_ or nore stituents chosen froma hal ogen

at Ben2af dr-dogatrijom ack- tal kynembemeddactage pasaprising theitrogen atormn

Qdﬁbécd: |l that dedir #eey! ene, C, - C6-fluoroal kyl,
C, - C6-al kKoxy, C3-Cr-cycloal kyl oxy, C3-

C7- cycl oal kyl - C, - C3- al kyl enoxy, C, -C6- fI uor oal koxy,
Ltré&egént‘iy@@%t goér 5~a@<PId s2Sol! (ﬁ%ﬁtam [d yn%éloéﬂ(yfﬁ -Cs-alkylene,

nmber ed sl m CO S ng ro en
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or Re and Rg together form a 4- to 7-membered sultam comprising the nitrogen atom

and the S(O), group that bear them;

Ro represents a halogen atom or a group C;-Ce-alkyl, Cs-Cr-cycloalkyl, Ci-C;-
cycloalkyl-C,-Cs-alkylene, C,-Ce-fluoroalkyl, C:-Ce-alkoxy, Cs-Cr-cycloalkyloxy, C,-Cs-
cycloalkyl-C4-Cg-alkylenoxy or C,-Cg-fluoroalkoxy; these groups being optionally



WO 2009/ 112678 PCT/ FR2009/ 000052 5 substituted with a
group OH, Cl1-C5-al koxy or NR4R5; or alternatively R9

VPO RRYP F2¢78 Ni Lro, cyano or NRARS group. Ptffﬁﬁzo 9(000052
conmpounds- of general formula ({): - the sul
may be in oxidized form (S(O or S(0)2); - the
nitrogen aton(s) may optionally be in oxidized form
(N-oxi de). The corrpounds of formula (I) nmay conprise

. I

St IR PEKIRON! & ETRRR, BL NIERy, of Ry BiTepresents o
Tiyes eyanerpaMR.Beerasipand di ast er eoi somers, and al so
m xtures thereof, including racemc mxtures, form

art of the invention. The conpounds of formula (I)

ipe grmpounds of genéral frmofiladises or of aci d-additi on
salts t r
[ nven%qeosﬁﬁﬁ%gg]gg)sng%en So&rﬁ%{)(/aﬂggﬁngféégggég c\%?)t h
phar niteatirégeal dtgmés owytcptibsally deds pxibized fdna (bladxide). of
ot her acids that are useful, for exanple, for
purifying or isolating the conpounds of fornmula (1)
ahe sompeundsaoftfomfiula il may eamoprise. oriEher mormanyndsetcié carbon atoms.

al s : rates or

10408, his BBl IE R b BB, B RGRORINEES. These
enantiomers ang dnashren:marrmﬂ's maneé aled enixiunése dhdresf, dnclwditdy racemic

ﬁ*xt&ﬁ%‘f&‘?ﬁ ar‘?Bﬂhe%‘h% £s and solvates also form part

I nv ntlon € context of the present
invention, the follow ng definitions apply: - a
reb LQ r
f@d?%gﬂo@ﬁ%%&n{ulléjg t;ﬂﬁ eg%ts @yhghaﬂ?ﬁbfg 15¢ qu)??%mg-a ffion salts.

%@ﬁﬁt%ddftimgsafts tommtpariof themvéntionat ons in which t  and z
may take values from1l to 7; for exanple, Cl1-C3 is a
carbon-based chain possibly containing from1l to 3 -
Thaseaelvanismeay be arepsidd/with aharimesautically beeeptdbdsiacids, but the saits

rreac}ntlt&frgén Z‘% I:ﬁhfcﬁjégjse&l ?fhp E)Pa nﬁﬁ,@f’ﬁp blgnﬁ’fxlhg ao'f |snia}f169 g'ﬁ@ F:ompounds of

foteyla (1) Blso ferypart ofdhe#brant;dn, pentyl , etc.: -

al kyl ene: a linear or branched saturated di val ent

al kyl group, for exanple a group Cl.3-al kyl ene
‘Trepearsmnings af formelar(l)onaybalan ekisdindhey Edreindf hyarabesiortsabatks, i.e. in

L0 B bl S22l S bfefes o o

e D GRch bpdrakskROd/ SeRAGRHI0OD Part of the invention.

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

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

- C+C: 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 methyi, ethyl, propyl, isopropyl, butyl, iscbutyl, tert-butyl, pentyl,
etc,; :

- an alkylene: a linear or branched saturated divalent alky!l group, for example a

group Cs.z-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;



6 - a cycloalkyl: a saturated or partially unsaturated
cyclic al kyI group. Exanples that nay be nentioned

el H65/4 ?6'% oups cycl opropyl, cycl obutyl, P(]:TIFR20091000052
cycl openty cycl ohexyl, etc.; - a cycl oal ky

radi cal -0-cycloal kyl in whi ch6 the cycl oal kyl group is
as defined previously; - a fluoroal kyl: an al kyl
group, one or nore hydrogen atons of which have been

r ep}a %ﬁaﬁalwfht 5' sgtu%tgﬂ é)'r §?E%fl)? m]satur%{édaé(léﬁ&éélﬁ nggra%“ gx%lmples that

-0-al group 1s

pr emrav)use ymentiened| rooiuets I«thﬂ(ygroaps atyictmpyongt, o oyclobamg, ayclopentyl,
%ﬂ P atons of which have been replaced with

af Jor T e ‘Om - a thioal kyl or alkylthio: a radical

- S-alckgibalkyioxyh ao*bditalecatycjdalqu muphicls thees cydidalkye group is as defined

pre - an aryl: a nonocyclic or bicyclic
ardﬁgﬁgﬁaéroup cont ai ni ng between 6 and 10 carbon

at oagluoEriyipladsalifl groys, greoapsatdraydigyn atome iof whitkdhave been
! ”Cﬂegf%‘é?@uﬁﬁ‘}é'f%?@%cﬂga;ht hyl groups; - a heteroaryl: a

nonoCyclic o aromatic group 5- to
12-arealberyed radic| a®ﬂailkyg|n whicinh aliyl grohplﬂsnﬁfmnra pndmery
es of nobnoc C he

tned Moty B0/ R AT AR el Prssbgen Stogts i have been

t hwaphbgd wittozdipotind atoms ot hi azol yl , i soxazol yl, fury]

Eg'ta?g@% K- Orpéjqu‘hazm ﬁt;'cgk %?ﬁ azowél,lolp Iky% grd/up is as defined

pyrprehdeusgtyl and triazoyl . Exan'pl es of Dbi cycl I C

het t d d
P BB BT, BETB HoBBR s iRadbebeen o ana 1o
bermdxanzaibmb Exsngesrolaybdrplips that aaglbel mentioned include phenyi and
gbm%@f@ B’% i sobenzofuryl, isobenzothiazol yl,
pyrr "pyridyl, pyrrolo[2 3-b] pyri dyl,
py ra dterfodn?-a rln]:pguychtyd:r bigyetic a#oo{a’ﬂcarmlpﬁyrt? dlylmembered contammg
r i no
oy 158t F1g 5 PeRlimS Ehoseliror ) ooyt - © 7
pyrrol o[ 1, 2-a]i m dazol yl, i m dazo[ 1, 2- a] pyridyl,
d d 1, 2-
TAESLE FrooBhOe AR (AT, 3800 ARIUN. Bl iz,
pyraziﬂ;do[tﬂaﬁolyj Waaﬂylnyﬂqthlaiﬁiﬂaismb(ézcﬁylb]flm‘ylt Itdmbhenyl oxadiazolyl,

fhy':lr &L?‘?ZQ-YLQ%WPM 8?”?@‘?{ rp}ﬁ%lmo 2p‘yrtmch r@( pynd’azmyl and triazinyl.
pyrazol o[ 2, 3-a] pyrazinyl. "oxo" neans "=0'; "thio"

‘?%555‘3? g?ﬁﬁyégég?@teaq Iﬁgngtg%ggmeghe gqeqrd? Iglp{uggrpﬁldcﬁyl,( l|Qoindolyl,
benzofuryl, benzothiophenyl, benzoxazolyl, benzimidazolyl, indazolyl, benzothiazotlyl,
isobenzofuryl, isobenzothiazolyl, pyrrolof2,3-clpyridyl, pyrrolo[2,3-b]pyridyl, pyrrolo[3,2-
blpyridyt, pyrrolo[3,2-c]pyridyl, pyrrolo[1,2-a]pyridyl, quinolyi, isoquinolyl, cinnolinyt,
quinazolinyl, quinoxalinyl, pyrrolo[1,2-a]imidazoly, imidazo[1,2-a}pyridyl, imidazo[1,2-
alpyridazinyl,  imidazo[1,2-cJpyrimidinyl,  imidazo[1,2-a]pyrimidinyl,  imidazo[1,2-
alpyrazinyl, imidazo[4,5-b]pyrazinyl, imidazo[4,5-blpyridyl, imidazo[4,5-clpyridyl,
pyrazolo[2,3-a]pyridyl, pyrazolof2,3-a]pyrimidinyl and pyrazolo[2,3-a]pyrazinyl.

- “ox0” means “=0"; -

- “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;, Xz, Xs and X,



subgroup of conpounds is constituted by the conpounds
for which X1, X2, X3 and X4 WO 2009/ 112678
RV 2689/996P9052 7 represent, independent 'w%?me/oooosz
other, a group CG-Rl; R being as defined in the
general formula (l1). Among the conmpounds of genera
formula (I) that are subjects of the invention, a
second subgroup of conpounds is constituted by the

d j f R K2, -
R Ty b WD 6% (OB E Ry 38 pefed i e
xengidiforuiar(Bpr esent, i ndependently of each other, a
group GRl; R being as defined in the genera
formula (1). Anmong the conmpounds of general fornula
Amonchte aerepanssaft gensfaltfhenylaBrthabare aubjedts f the invention, a

BABSLMI T TUANPGHs CARSUILY Ll S RIS e o

PNy Eprisnet X4 eprasenisgenitragematosmn dhe bidetst dreeng Xi, Xp, X5 and
DERER80h, nhEERr Bt b gl BB R SREORH 45 s m e

oreerabiepouiadB. of general formula (1) that are subjects

of the invention, a fourth subgroup of conpounds is
constituted by the conpounds for which R is chosen
Amnngahe gampgendsaef@eneeal famolpel) thatoareauljeatsgf dlugpinvention, a third

- . -.Si - - t
SUTotR oh EaTAlts o Py e Dy B Bifirs A pfong X, x:. X,
BRe Xq\anet from, among ffshand Magreptaseots 2 oripeaendstions and the others

u 0 [ Rs IS :

ek, baPhcchly of MRS, HDirolf SRy WRiE s Betned in the

grayado(r@H8)Y3. Anong the conpounds of general fornula

(1) that are subjects of the invention, a sixth

subgroup of conpounds is constituted by the conpounds

Agtongitine rompoundspfigeners| formulaghd that aressubisgtroefiite invention, a fourth
I ' t

FERAER o ripeufias oo SRUCEER 1R Rl Rl ortcr

Bois chesanetionsya hisdrogematam,ds hatgentdtomn andr 8 grese By-Cedinoroalkyl

8F ;i Ol Bkt er oaryl optionally substituted with one
or ngare groups chosen from a hal ogen atom a group
C -C6-al kyl and Ci-C6-fluoroal kyl. Anmong the conpounds

ﬂf’nogﬁ R %mé&ﬁﬂ&!&#béd Eﬁhu%r ﬁ) t?gpjar%cstu%'eg{s 5fr}ﬁe invention, a fifth
I nvention, an eig subgr oup' ‘of “conmpounds TS
gutrgsoun oftesshpoyndshis coostiiatad iy tHeocompmunds Yormdyinhesent s a

R e PR AR B0 Bl R

Among the compounds of general formula (1) 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 () 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 C,-Cs-alkyl and C,-Cg-fluoroalkyl.

Among the compounds of general formula (I} 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



8 hal ogen atom and a group C, -C6-al kyl or
C, -Co6-fluoroal kyl; or alternatively Y represents a

hi azol yl . Anong the conpounds
orw?bg,?ﬁ;@-, at are subjects of the |nvent|"(;(f‘:tTﬁil:fiiﬁrrﬁ‘ilc‘00':'52
nlnth subgroup of conpounds is constituted by the
conpounds for which Y represents a phenyl, optionally
substituted with a fluorine atom a methyl group or

t(l:EtlﬁJg at«fﬂw %ﬁn%g;trbqqib}’cg kgPérgf‘ f?ugg%aggy lo?%g?%tpvel% I )represents

t&mtfidmlrceaethbjwtzft s of the invention, a tenth subgroup

of conpounds is constituted by the compounds for which

Y represents a phenyl, optionally substituted with a

fAneng the catpoaynds mfgehn;ztal gzrmuka ©rthatGiF subjeots @f thesinvention, a ninth
hat re su ects of

SR RHD EF e elraE s DR Bt b B s BRliBhinas i <

doreprésentseal pbpnylheptmaﬂ;osum;stlﬁeﬂ w%hlacﬂudfihe ratqgrnes endgtsyl group or

iy AT TR AT TRR N, O3 et n

subgroup of conpounds 1s constltuted by the conpounds

%ogyghgg?ﬁé?h@’of@ %%fjfﬁv léﬁﬂ tlistsagé BBEHe ?DE %§P$ ion, a tenth

gulgrpulCoROMmed$ iscronatitoieg by the Zdmpddhdarat which

ogen..at o nd SSIb| bei n
TSR Ao b RRUIRMBTY B398 Sy o o o
€66.r esponding to a carbon atom being bonded to the
nitrogen atomof the am de or of the thioam de of
formula (1); and the two others fromanong Z,, Z2, Z3

Anwmzltge aorrgepods oh gemralafognlolap(l)CthEQ are Eijbﬂi; g thes invention, an
e R R SRl T oo IR cbilBpunds gy which W

t’etmeesemﬁemmngenatom hirteenth subgroup of conpounds is
constituted by the conpounds for which Z,, Z2, Z3 and

Z4 represent, independently of each other, a nitrogen
atrong the mntp@undabbgeoeraafcgmlm(lﬁtm arenstibfecsmoBti@nigvention, a

bR e AR SRRy b A,

22 ,Z,73; and Z4epresenteipdepatidegtht of aacabiven ahmmgeb@tm, a carbon
thﬂtd&da érguy\@_FgOOQ/ 112678 PCT/ FR2009/ 000052

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

one from among Zi, Z,, Z; and Z,, corresponding to a carbon atom, being bonded to
the nitrogen atom of the amide or of the thioamide of formula (1);

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

R; being as defined in the general formula (1).

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

Zy, Z5, Z; and Z, represent, independently of each other, a nitrogen atom, a carbon
atom or a group C-R,, '

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

one from among 24, Z,, Z3 and Z4 corresponding to a carbon atom, being bonded to



9 the nitrogen atom of the am de or of the thioam de
of formula (1); and the two others fromanong Z,, Z2,

A BFT 4 CrEral Tormuia (1) that are o LER040I000052

the invention, a fourteenth bgroup of conpounds is
constituted by the conpounds for which Ra and Ro form
together with the carbon atons that bear them a

T RaRHEACA See bl i BRPRBeCAIIra U o0t L ot ca

@nduhes sicisthéedroamdmbeg @9 APk m%lcy}rrésﬂmﬁlng ud adCHitcap.

one or nore substituents R3; R3 represents, when it

is borne by a carbon atom a hydrogen atom or an oxo

@rrmr@; tHa3corapaLerie Ndfsgensfat Mfointula 1) hﬁémerebyutﬁedmﬂdfo@@mvent;on a

& Hlonth LIRS Sttty £ el Shesbt e commgtivis far which

Rer and Rb(fboom.t tbgéthar witis tid eabsn afonidhat nyarthemna sanembered ring
fifteenth subgr oup of conpounds i s con | 3:
HYFp 8 GRMPBTINGuA CHOGEN FRMRBNY JAFROM: 8 S\M”t‘ f{eﬁ'@ partially

Gatupsted at ongatiriRY dedeirig wonaly Esuﬁaﬂb@a@dthrdrﬁgar mdrBisGbstituents
|l:%ng conprising a nitrogen atom and carbon atons, this

ng being partially saturated or unsaturated and

15 irexgre Serits, awradnl iy is fwhﬁt b)ﬂaJI:a&ﬂorV\daﬁoh'l QnfydfdgeRREdn or an oxo group;
resents, when it i s borne

ubstitu ep
B BRSSO Hes sy & B0ER A G RS ORS! @ o CrrCr
atkpr @ RCsalkyieyo).t is borne by a nitrogen atom a

hydrogen atom a nethyl group or CH3-C(O-. Anobng the
compounds of general formula (1) that are subjects of
mhmngnmen&dmm)unas o i geneen iemAi g1 Qb g amwadme i‘nventlon a

T M T T
RQ%&RB@H&,R@&MQB&@W atbbhs thlat_bear them, a 5-membered ring
this ring comprising a nitrogen atom and carbon atoms, this ring being partially
saturated or unsaturated and being optionally substituted with one or more substituents
Rs;

Rs 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, a methyl group or
CHs3-C(O)-.

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

Ra
Zz// Z, K
/,-:Z Rb
4

is chosen fram the groups



N\ ~NH/N NH NHNHNNthese groups being

optionally substituted with R2 and R3 as defined in

'We 2w ape7d ormul a (1) herei nabove. Anong gTFR2009/000052
conpounds of general fornula gh) that are subjects of

the invention, a seventeenth subgroup of conpounds is
constituted by the conpounds for which the group Z/Z

Ra 1 Z2 ZRb is chosen fromthe groups NN \ N\ P/N

H/N NH OPHNHN one froma
ZAcorrespondjpngNt o a nitrogen omand possibfy being

in oxidiz t Hese grodps Rei opt i
substitut ed W R2'/and in t\ye al
formula (1); esents ywdr ogen at om

represents, when IS borne by a carbon atom 1§
hydr ogen at om or epresents, wWlen it
is borne by a i hydrlogen atom or a
group Cl-C6-
2009/ 112678

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

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

group
Ra
z7’ # \
~Z~,” Rb
4
is chosen from the groups
N ~ N
/N % O\ NH -
_ N/ N\ /
\_ \
S == H

?

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 R as defined in the general
formula (I); '
Rz represents a hydrogen atom;

Rs 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 C;-Ce-
alkyl or C4-Cg-alkyl-C(O)-.




Among t he conmpounds of general formula (1) that are

subj ects of the invention, an eighteenth subgroup of
QP08 ps7gonsti tuted by the conpounds f ]

t he grom) Rag 2 Z~jZa Rb is1§)tlllosen fromtfwrsec.I’lk‘;).\-lmﬂmgm00052
followi ng groups: bXHN - \ -N -CNNNHNH NH N

NH N NNCH3 N N~CH3 NNNCH3 O OO N NH XIJN3 Anpbng

t he conpounds of general fornula (1) that are subjects

of the invention, a nineteenth subgroup of conpounds

is constituted by the conpounds for which the group

AynaRg the gompourgs of gengral éarowien (I} thethare subjestspef e invention, an

S@lijgg'lté\é'ﬂtﬂ\'%'ub bbb to?%%%pggﬁ%g%agﬁﬁgggﬂt%ggy Qﬂé‘léﬁ%pounds far which the

stituted wth R2 an in the genera
WHYUWP0091112678 PCT/ FR2009/ 000052 12 formula (1)

her ei nabove. Ra
Zz//Z1K
—Z~_/"Rb

:?\24
is chosen from the following groups:
N = o
& L N \—'; Pau
N l N
N
H
X :
p =S W™
\_/ o, \ oA, N 3
O 0]
N
NH /N N)LCH3

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
Ra
22/211
~Z~” “Rb
4

Y4

is chosen from the groups

\__H = =
N NH NH
ﬂ@ \_/ \_/

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



Anmong t he conpounds of general formula (1) that are

subj ects of the invention, a twentieth subgroup of

QR OL0SIS 1] onstituted by the conpounds f

t he group12§7§a z1 2ZZRb ﬂ? i s chosen %%r#lt 6091000052
groups N\ N CPNH N None fromanong Z1, Z2, Z3 and Z4
corresponding to a nitrogen atom and possi bly bei ng

in oxidized form these groups being optionally

SHRS < W R2 and R3 as defined in the general
formﬁg%%%;n Jér'epresents a hydrogen atom R3

represents, when it is borne by a carbon atom a

r : sents n it .
PEEEER BORER s M MR BRa T JhE0RR° Glickia B e ivention, o
dwentjetiCubgéeuradflopmpounds is CoRstitikyd bY>(HE) complomdsgfor ndich the group
conpounds of general formula (1) at are subjects of
the invention, a twenty-fir S oup of conpounds
is constituted by the con‘mzk/fﬁzs for which the group Z
Ra Z,// 2 Z2Z Rb a is n the foll ow ng

groups: WO 2009/ 112678 PCT 09/ 052 13 N _ _ _
/_\N\NNH\N+NH\NP\CH6" (ONONO)
is chosen from the groups

7R = =
| N\ H — NH

one from among Zi, Z,, Z; 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);

Rz represents a hydrogen atom;

R 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 or a group C4-Cgs-
alkyl or C,-Cs-alkyl-C(QO)-.

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
group

Ra
Ayl
~Ziw,” “Rb

Z,

is chosen from the following groups:



ThNCH3 CHs H 3 Anpbng the conpounds of general
fornula (1) that are subjects of the invention,
t 8§ subgroup of conpounds is const ﬁ:@
t\ﬁg]%%%gﬁnds for which the finitions of é.F 0‘0%000052
and X4, n, Y, W Z1, Z2, Z3, : Ra and Rb gl ven
her ei nabove are conbi ned. Anong the conpounds of
general formula (lI) that are subjects of the
invention, a twenty-third subgroup of conmpounds is
const ed by the co [
X3

ot hers represent, independently of Q@ach ot her, a group
CRl; R ,is chosen fr a hydrogen atom_cp hal ogen
- fll uor oal kyl
-sNequal t
phe /optl@qall bst i €t ed Wit h/one or nohe gr otbs
Nrom a ° haf ogen atom and oup C -C6-a I
C -C6-fluoroal kyl; or alternatively Y represents a
pyridyl or a thiazol yI Wrepresents an oxygen atom
I s chosen fromthe

t he up
W% %Wﬁﬂizémnp@hfwméw dogozre supieqs Rf the inwention, a
\wédty-séEINd NbgPubl of compounds is constituted by the compounds for which the

definitions of X,, X5, Xs and Xs, n, Y, IW, Z4, 22, Z3, Z;; Ra and Rb given hereinabove
are combined.

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

either X;, Xp, X3 and X, represent, independently of each other, a group C-R,; or,
among X, Xz, X3 and X,, one from among X; and X, represents a nitrogen atom and
the others represent, independently of each ather, a group C-Ry;

Ry is chosen from a hydrogen atom, a halogen atom and a group C;-Ce-fluoroalkyl
or -Si(Cy-Cg-alkyl)s;

nis equal to 1;

Y represents a phenyl, optionally substituted with one or more groups chosen from a
halogen atom and a group C,-Ce-alkyl or C4-Cs-fluoroalkyl; or alternatively Y represents
a pyridyl or a thiazolyi; |

W represents an oxygen atom;

the group

is chosen from the groups



NH NH N N one fromanong Z,, Z2, Z3 and

ZAcorresponding to a nitrogen atom and possi bly bei ng
iwoozogeaedefgr m these groups being opti oné#d:wFRzoogloooosz
substituted with R2 and R3 asqdefined in the general

formula (1); R2 represents a hydrogen atom 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 atomor a

group C, - Co6- or Cl-C6-alk O-.

conpounds aH fornul Eﬂ% are cts of
the inventio nty- oup nds
is defined- suc the co ds for whi 2,
X3 and X4 represent, independently of each othen, a
group GR1l; R i osen froma rogen atom 4

hal ogen at om C -Co6 C, - C6-fl uoroal kyl
C, - C6- al kox NHoro NRUR5,

C, - C6-t hi oal henyl or azol yl; the phenyl

group being o;N' nally subsfitUted with one or nore
substituents R9 whi ch nay be identical to or

different fr a h other; R4 and R5 re resent
i°AY érﬁahaféﬂ?ﬂ? HPELESPANAALP AyAHOSRTAPY ang possibly being
gmxicmzéafﬁ aI kyI, Wrepresents an oxygen atom nis

h I |l
Fhi2, 9ol el L Vo b e 4 e P SReTaRg d he general

feyhule(l); dentical to or different fromeach other; or Y
Eﬁepresen S n |soxazol e; RO represents a hal ogen atom
d ydregens @Ry C, - 06- al koxy or cyano: the

(34 @Weéﬁats”—@ﬂ%hltlgﬁé'ﬁmem W%W@Q@&rogéﬁ atofn Barl oxe droup;

represents the gro
Rb represerﬁs vic'hen ds is borne by a ﬂltrogen atom, a hydrogen atom or a group C4-Ce-
alkyl or C;-Cg-alkyl-C(O)-.

Among the compounds of general formula (I) that are subjects of the invention, a
twenty-fourth subgroup of compounds is defined such that

the compounds for which

X1, Xz, X3 and X, represent, independently of each other, a group C-Rs;

R, is chosen from a hydrogen atom, a halogen atom, a group C,-Cg-alkyl,
C+-Ce-fluoroalkyl, C;-Cs-alkoxy, C,-Ce-fluoroalkoxy, NRsRs, C;-Ce-thioalkyl, phenyl or
isoxazolyl, the phenyl group being optionally substituted with one or more substituents
Re, which may be identical to or different from each other;

Rs and Rs represent, independently of each other, a hydrogen atom or a group C;-Cs-
alkyl,

W represents an oxygen atom;

n is equal to 0;

Y represents a pheny! optionally substituted with one or more' substituents Ry, which
may be identical to or different from each other; or Y represents an isoxazole;

R, represents a halogen atom or a group C;-Cs-alkyl, C;-Cs-alkoxy or cyano;

the group



[ EJ (D L NGin which L represents a hydrogen
atom a hal ogen atomor a group Cl-C4-al koxy t he
Swveepboy/eder®g is partially saturated or WI@O‘B@IGOO%Z
J represents N or C=GQ  when Jgrepresents N then

and G represent, independently of each other, a group
C=0 or CH2; when J represents C=0, one from anong E
and G represents a group C=0O or CH2, and the other
fromanmong E and G represents a ggaup VR ; R
represents a hydrogen atom i€ roup Cl-C4-al kyl or
aryl-C(O-, the aryl groupZ%el nq optionally
substituted with one or 1- C6-al kyl ; are
excl uded. Anong the conpouné\Zj general formula (1)
that are subjects of the invention, a twenty-fifth
sergsodptrefgreemPounds i s constitut ed by the conpounds
for which X1, X2, X3 and X4 re resent i ndependent |y
of each other, a group @ chosen from a
hydrogen atom and a hal ogen ton)J nmor )parti cularly a
fluorine atom Anong L ds of general fornula
(1) that are subjects-of the invention, a

iYRAEN - S| Xt h subgroup of conpounds is consti t ut ed by
t he compounds for which nis equal to 1 and Y
-EBPIESIME @ hyArogey atomyos kalegan atem|asalgjowp BhEmplkoxy;

e 5ARGhbated Hig! |%t¢§r§£ly g&t&rﬁte@”@r Gﬁsdm%%dml%gﬁeréents N or C=0;

atons, nore aI‘tICU ara%/ [ uori ne atons
&aﬁﬁoluwegeseﬂ fnBealE pod Girepresent. indapendenty i aaeh thsr, a group

ke bPEﬂQtWIQéh J Feprb¥sit Hﬁ\eﬁetfrbn% ‘éﬁ%gg&ﬁaﬁé & HPPERES a group

is constituted by the conmpounds f
sht e5driis g 8ley giher ftomamensn§ end G ospesadls afgroup N-R; R’

eiedents & PLdreban Glom bh@t%&EpeC§EQJa gF& Hi-E@B-, the ary) } group being

i nvention, a twenty-ei of “ conpounds
eplinnally sHbsiitutsd wﬁéora%ﬁwewomﬁcmﬁa akyt he group V\D
aR08&ELY2878 PCT/ FR2009/ 000052 16 /z1 Ra Za Rb is
chosen fromthe groups N _

Among the compounds of general formula () that are subjects of the invention, a
twenty-fifth subgroup of compounds is constituted by the compounds for which X, Xz,
X3 and X4 represent, independently of each other, a group C-R,; and R, is chosen from
a hydrogen atom and a halogen atom, more particularly a fluorine atom.

Among the compounds of general formula (I) that are subjects of the invention, a
twenty-sixth subgroup of compounds is constituted by the compounds for which n is
equal to 1 and Y represents an aryl, more particularly a phenyl, optionally substituted
with one or more halogen atoms, more particularly fluorine atoms.

Among the compounds of general formula (I) that are subjects of the invention, a
twenty-seventh subgroup of compounds is constituted by the compounds for which W
represents an oxygen atom.

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

group



N\ /JPNH\ / I NN H these groups being optionally
substituted with R2 and R3 as defined in the genera
Wondee/{12e#! e nabove. Among the compoundpef/FR2009/000052
general formula (1) that are sgbjects of th

invention, a twenty-ninth subgroup of conpounds IS
constituted by the conpounds for which X1, X2, X3 and

X4 represent, independently of each other a group

CRl; and R, is chosen fron1a hy ogen atom and a

hal ogen atom nore parti cul uorlne atom nis
equal to 1; Y represents dﬁ?ér nore particularly a
phenyl, optionally subst- one or nore
halogen atons, nore partic “ar orlne atonms; W

represents an oxygen atom the group Ra z 2 /// Z~Z
isRthosdn framchegemupsrom the groups N _ N N\ | NH\-N
N N H these groups being optionally substituted with
R2 and R3 as ined in the gen formul a N)

her ei nabove /Arm iHhe conp N_Eener _f mul a

(1) that ar s of
2009/ 112678 FR2009/ 000082_p\17 may be
especially of th ol | owi ng conpounds , N

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

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

X1, Xz, X3 and X, represent, independently of each other a group C-R;; and R, is
chosen from a hydrogen atom and a halogen atom, more particularly a fluorine atom;
nisequalto 1;

Y represents an aryl, more particularly a phenyl, optionally substituted with one or more
halogen atoms, more particularly fluorine atoms;

W represents an oxygen atom;

the group

Ra
2/
/legz Rb
4

is chosen from the groups

N -
/\H_C—‘Q —N
N NH
g G G
| N

H

these groups being optionally substituted with R; and R; as defined in the general
formula (1) hereinabove. '

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



N-(l acetyl -2, 3-di hydro- 1H pyrrol o[ 2, 3-b] pyrid-5-yl)-5

| uorobenzyl)- 1 Hindol e-2-car
Mﬁmy” %[2 LRy PETA RS 000052

§I7) 5-fluoro-1
car boxam de 3

-(3-fluorobenzyl)-I Hindole-
N- (2, 3-di hydro-1
H-pyrrol o[ 2,3-b] pyrid-5-yl)-5-fluoro-1
- Ie20rboxamde4|\|—(1
éaé/y tﬁ%ﬁ?%@g@%%ohhgfgl'lovfrggogorp?% B- 1- (3-fl uorobenzyl
-1 I—l-N*ﬁb}ed:GEtyIQ 3-ditnythroxeirpyreol &2, 3-blpyrid-5-yl)-5-fluoro-1-(3-fluorobenzyl)-

b] pyri d-5-yl)-6-fluoro-1-[(3-nethylp
tl:%fﬁb I%%iﬁ[aﬁﬁl ndol e- 2-carboxam de 6
& ( 1HNPYH-pYrodio[2 B-bipyrid-5-¢tH B-fiuoyo-6- B-Nuorebérydyyi 1-HNddlefd-(
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30 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(thiazol-2-yl)methyl]-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide
31 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-{(thiazol-2-yl)methyl}-1 H-
indole-2-carboxamide
32 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(thiazol-2-y ymethyl]-1H-
indole-2-carboxamide
33 - N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trifluoromethyl-1-[(thiazol- 2-y!)methyf] -1H-
indole-2-carboxamide
34 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trimethylsilyl-1-[(thiazol-2-yl)methyl]-1H-
indole-2-carboxamide |
35 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-fluoro-1-[{thiazol-2-yl)methyl]-1H-indole-2-
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45 N-(1H-pyrrolo[2,3-b]pyrid-5-yl)-1-[(3-fluorophenyl)methyl]-1 H-pyrrolo[2,3-
c]pyridine-2-carboxamide _

46 N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-{(pyrid-4-yl)methyl}]}-1H-indole-2-
carboxamide

47 N-(1-Methyl-1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(pyrid-4-
yl)methyl)]-1H-indole-2-carboxamide.

In the text hereinbelow, the term “leaving group” means a group that can be readily
cleaved from a molecule by breaking a heterolytic bond, with loss of an electron pair.
This group may thus be readily replaced by another group during a substitution
reaction, for example. Such leaving groups are, for example, halogens or ah activated
hydroxyl group such as a methanesulfonate, benzenesulfonate, p-toluenesulfate,
triflate, acetate, etc. Examples of leaving groups and references for preparing them are
given in "Advances in Organic Chemistry”, J. March, 5th Edition, Wiley Interscience,
2001.
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The compounds of general formula () may be obtained by reacting a compound of
general formula (1l), in which Xi, Xz, X3, Xs, n, Y and W are as defined in the general
formula (I) hereinabove and B corresponds to a hydroxyl group, with an amine of
general formula (), in which Z,, Z,, Z3, Z,, Ra and Rb are as defined in the general
formula (1) hereinabove and D corresponds to an amino group, in the presence of a
coupling agent such as a dialkylcarbodiimide, [(benzotriazol-1-yl)oxy][tris(pyrrolidino)]-
phosphonium hexafluorophosphate, diethyl cyanophosphonate or any other coupling
agent known to those skilled in the art, optionally in thé presence of a base such as
triethylamine, in a soivent, for instance dimethylformamide.

The compound of general formula (1), for which B represents a group C,-Cg-alkoxyl,
may be converted into a compound of general formula (I1), in which B represents a
hydroxyl group, via the action of a base such as sodium hydroxide or potassium
hydroxide dissolved in a solvent such as ethanol. The compound of general formula (II)
in which B represents a hydroxyl group may then be converted into a compound of
general formula (11}, in which B represents a chiorine atom, via the action of a
chlorinating agent such as thionyl chloride in a solvent such as dichloromethane.
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In Scheme 1, the compounds of general formuta (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. Williams J. Med. Chem. 1993, 36 (9), 1291;
JP2001-151 771 A2, WO2006/024 776, WO2006/072 736, WO2007/010 144,
WO2007/010 138 or WO2007/088 277, for example).
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The compounds of general formula (1} or (H) substituted with a group C(O)NR4R5 may
be obtained from the corresponding compounds of general formula (1) or (Il) substituted
with a cyano group, according to methods described in the literature or known to those
skilled in the art.
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The compounds of general formula (1), in which at least one from among Z,, Z,, Zs and
Z, corresponds to an N-oxide group, may be obtained, for example, by reacting the
corresponding compounds of general formula (I) in which at least one from among Z;,
Z,, Z3 and Z, corresponds to a nitrogen atom; with a reagent such as meta-

chloroperbenzoic acid.

The compounds of general formula (Il) of Scheme 1, in which one from among X;, Xz,
X3 and X, represents a group C-R; in which R, corresponds to a group -Si-(C-Cq-
alkyl}s and B represents a group C;-Cg-alkoxyl, may be obtained, for example,



(I') or (Il), in which Wrepresents an oxygen atom
Wi th a reagent such as Lawesson's reagent. The
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reaction for the formation of the conpounds of
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Whep Siasmpaund.of geneal forayla Y1) isutefined such that n is equal to 1, 2 or 3

ﬂ!ldTEGmébf'e%éHBrﬁ AdroR TGREEY, the UbhBELAR O gHefl Fmlid (D) may be
otitamed by reactlng the compound of general formula (VI) with a compound of general
formula (Vill) in the presence of a phosphine, for instance triphenylphosphine, and a
reagent, for instance diethyl azodicarboxylate, dissolved in a solvent such as
dichloromethane or tetrahydrofuran (O. Mitsonobu, Synthesis, 1981, 1-28).

Similarly, the compounds of general formula () may be obtained by reacting the
compound of general formula (V) with a compound of general formula (VIlI) 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 formula (VII) 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 (It) may be performed by application
or adaptation of the methods described by S. L. Buchwald et al. (J. Am. Chem. Soc.,
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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 to be introduced:

- for example by reaction with a disilane such as hexamethyldisilane, in the presence of
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According to another of its aspects, a subject of the invention is also the compounds of
general formulae (lla), (lIb), (lic), (Iid), (lle}, (IIf), (lig) and (IIh), in which Et represents
an ethyl group. These compounds are useful as intermediates for the synthesis of the

compounds of formula (1).
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Example 1 (Compound 1)
N-1-Acetyi-2,3-dihydro-1H-pyrrolo[2,3-b]pyrid-5-yi]-5-fluoro-1-[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide

11 9-Fluoro-1-(3-flucrobenzyl)-1H-indole-2-carboxylic acid

An agueous 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-flucrobenzyl)-1H-indole-2-carboxylate (W02006/024 776) 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 chioride solution, dried over magnesium sulfate and concentrated
under reduced pressure. After drying at 50°C under reduced pressure, 6.4 g of the
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processes described in Exanplés 9, 10, 14, 16, 21, 38,
40 and 41. The exanpl es that fO||OM/deSCYIbe t he
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Fw.d&? % boxyl ate (W2006/024 776) in 241 nL of
ano %e m xture is heated for 2 hours and then
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up in 200 nL of water. The solution is
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ce 100 nL of ethyl ether, acidified by
successive addition of small anounts of concentrated

TR T e Ry M-
{ MiimdoleaR carbb@amide (Gbmpatmed 1) once with 50 nlL of
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(1e1sftm I)tol??- SC%R’ l3]—ammo 2,3-dihydro-1H-pyrrolof2,3-b)pyridine, prepared in step
1.2. The reaction mixture is stired 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
methanol. 290 mg of the expected product are thus isolated.

m.p. = 186 — 188°C

'H NMR (DMSO-Dg), & 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); 6.90 (m, 2H); 5.9 (s, 2H); 4.05 (dxd,
2H); 3.12 (dxd, 2H); 2.51 (s, 3H).
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ITS QE &)dﬁs l;qf%l)8ofd;?nﬂtp§un%§8 escytbgyR rh.%teg 1% in71 @g etllanol The
I'é)apto'r’ it then(dosel dmd; thé. rBiRkturenis Qtlrl'@d fof 30%mintes lat 0P C @rl@8hen for
gg}f%ulregg 305 %ﬁe(rghigi)ﬁ'{e;s tr?esgu)&l?rwﬁg E%wfwﬂ‘%%g%g])égr red%'c_:gci pressure
Eﬁd’l’ ihERZél&W LﬁDiﬁOK@@ mi28f etﬁﬂaﬁiﬁia@é and SO sfdtuatedlsbdium hydrogen
% |§§IL§ 6r& 11}EL o¥g5éfgq gh%/se is gegalrgtgd %_u!c wa ﬁeé lmth saturated sodium
chlonde 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 methancl. 108 mg of the expected
product are thus isolated.
m.p. = 230 - 232°C
'H NMR (DMSO-Dy), 8 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); 7.09 (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.



car boxam de. The process is perforned according to a
method simlar to that described in Exanple 1.3

Ve SHeS ? 0.4 g (1.39 mmol) of
5-11 uo‘?% ?Q ‘QBH uor obenzyl ) - 1Bni ndol e- 2- car bPo(;('lylFRZOOQIOOOOSZ

acid prepared in step 1.1 and 0.22 g (1.67 muol ) of

5-am no- 1H pyrrol o[ 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. mp. = 266 -

267C 1H NVR (DMSO-D6), S ppm 11.55 (s, 1 H); 10.37

(T$e pro¢gss igparorined agcedping8o @1mgtbod simipr torthat of (BampleH) .3 starting

&itﬁ%ﬂ&g %Hfﬁgimﬁ}oﬁf’ 6&f3§-f%§}9&-1-gq;@;c§r§&e1%y|§% H-iﬁdgﬁg-_z(c%}%olxync acid
(Psepareq in Biemyl e apd (GBRT®UHE7 HMol) [of, Babireyth-pyriolo[3,2-blpyridine
RO S B H rpegied rropuet i puRaen dprm gl e solid
n.pat Bokam788: 0.62 nL (8.96 nmmol) of acetyl chloride

oI HRGMECRH, Bor: Bl i1 St P2 ity 708 G
T.8(m,i2M)47 AR (9 ftHer.B2a(m] 1H)Thd (m, 8AE 6084 (ns, 2H)ehot(H2el.

and the mxture is stirred for 30 mnutes at 20C and

then for 16 hours at 70C. After this tinme, the
lﬁxnmm 5{Gompoandt36pt ed under reduced pressure and

PSR G Rrk Taeefin BB G oo Hindote-

arcguhommidase is separated out, washed with saturated
sodium chloride solution, dried over sodiumsulfate
and then concentrated under reduced pressure. The

s ul t Etlr]gcyl PirdommetisyldL{(pyFic ey Imyetoyi)] d it dgle 2daybaylate
3B e BnTienda s B dimdRel i Bl biteinE nsots g aroonyiae

pr 6dnic bf dne tdilene, mmhtamed:l undempan inetBatrmospBaie, ik Myled, at room
%‘ﬁﬁ&%&@s%&% %ﬁﬂﬁz:sb% ) cffnq p%ylme}ﬁi@ (%dlq% (7366éj>smmol) of
(ayandmaemylene)tr(mylmd)sphﬁaﬁa (CHBPY. Hhe réacﬁlo(mmx’rﬁl'é is sBrréd at 110°C
@X% hourla;')eind?’tho1 %ceritra%e@ to gr@nggs erhe érgge reactlon ;)roduct is then
bHrIFf;eldrml figsh, ehroinatograph§-on & -cotuliruiof sifider §&; Bluting afitand yixture of
%,%ﬁlfz L ng%’t@ﬁé&g%&r %éﬁem C%% m\é\%fztgg geji%elégc? 8ethyl 5-trifluoromethyl-1-
[(pyrid-4-yl)methyl)]-1H-indole-2-carboxylate in the form of a white solid.

'H NMR (DMSO Dg), & (ppm): 8.46 (d, 2H); 8.22 (s, 1H); 7.80 (d, 1H); 7.62 (d, 1H); 7.58
(s, 1H); 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-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(pyrid-4-yl)methy!)]-1H-
indole-2-carboxamide

To a solution of 150 mg (0.43 mmol) of ethyl 5-trifluoromethyl-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-b]pyrid-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
‘stired at 110°C for 15 hours and then concentrated under reduced pressure. The
crude reaction product is then diluted with 5 mL of normal HCI solution and 100 mL of




The process is perforned according to a nethod siml ar
to that of Exanple 1.3 starting with 0.4 g (1.39

I
W@?&g@? (7§ fl uor obenzyl) - ]%ll-i ndol e- 2- car ECT’TRZOOQIGOG%Z
n

acid prepared in step 1.1 and 0.22 g (1.67 rmol) of
6-am no- 1H-pyrrol o[ 3, 2-b] pyridine (Adesis). 0.22 g of
t he expected product |s thus isolated in the formof a

kfg(‘ie?&%gﬁi?e 0'@%:0 pE g ?eézl?a%e_# g%ﬁ%@%@ mlf%fssaturated
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&ngfmtz;l @m, 2H)ar 7eX| alﬂ)e 7185 @, $H); MEDEdoAIHR 46, (1), 203 (d, 2H);
of ety
gmlgrq)‘ﬁ {%r%ﬁe(%ﬂ%sfﬂ)l ndol e- 2-carboxylate in 5 niL of

ocys: mlsequ]*rmi ntai ned under an inert atnosphere, are

added,li,1 a%_?gg tenperature 283 ng (2.59 mol ) of
&17%t%anol and 0.92 g (3.826 mml) of

(cyanomet hyl ene) tri butyl phosphorane (CVBP). The
Eeactlu glg'm xtur LS stirred at 110C for 15 hours and
)to dryness. The crude reaction
w(oﬂmyi-rdIG[Z’;:hb]pyr:ﬂw-yII)-IGadew-ﬁ-!(MetﬁﬁlpﬁéwmﬂétﬁWMHiii'ld@le-z-
O‘Io?nSI lica gel, eluting wwth a m xture of

d ethyl acetate to glve 386 nmg of the
expected ethyl 5-trifluoronethyl -
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dariyylatd ojta,ciisQOﬂerX419d55\1md:r) ob3intidthyiprngimitiatol b themresence of
@gﬁ‘ gy@ th%{q})]oéfl(fg%m:%erheﬂer?ﬂ riH%be%%oréqb%&%b 4e, resulting
Gudd hfittuerie medmplrifibd | HypiashtchforthtbiriphRy loh]a column of smca gel in a
1H i ndol e- 2- car ge%xl ate, obtaj ne%ﬁaccordl n
BIBHE L OREEE AR G CRIRs B BUBONGTO & &b SaRsagoisguot in the
fofin bPa aiBliNesafoilpyr r ol of 2, 3- b] pyr| d-5-ylamne in 1. 5 nL
mai nt ai ned under an inert atnosphe

f d |
PR IR T s it 7 g6 (06, 49 7146 {hoy B 7 douiey THE 744 (L1 Hy
£08-8190qm, 0R);tgddRt ), 8l i s RNG t AhueRe s, sHIE2 21(s, 3H)

reaction mxture is stirred at 110C for 15 hours and
LiGMS: 8B IMHHIY at ed under reduced pressure. The crude
reaction product is then diluted with 50 nL of nornal

HCl solution and 100 niL of WO 2009/112678

- &1/ FREGEE Preiold 8- blpyrid-5-yl)-5-flucro-1-[(3-methylphenyl)methyl]-1 H-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-methyiphenyl)methyl}-1H-
indole-2-carboxylate prepared according to the protocol described in step 6.1 with
107 mg (0.807 mmol) of pyrrolo[2,3-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, to give 107 mg of the expected product.

'H NMR (DMSO De), 5 (ppm): 11.61 (s, 1H); 10.45 (s, 1H); 8.44 (d, 1H); 8.32 (d, 1H);



31 ethyl acetate. The organic phase is separated out,
washed with 50 nL of saturated sodium chloride

SNO'2He9y190674 hen dried over sodiumsulfate /ER2009/000052
concentrated under reduced ptr3 gssure. The resulting
0

product is purified by chromat’ography on a col um of
silica. 147 ng of the expected product are thus
i sol ated. 1H NWVR (DWVSO D6) S (ppm: 11.62 (s, 1H);

%@%ﬁé%)ﬂﬂﬁ 732‘&% é&i 6% 1?45)4?9%981@9 24 %gg @ %;5 6.45 (m,

7”-%5(3 (s £H}|)22t7(sosHQd 2H) 6. 45-6.43 (m 1 H: 6.00

D. 436 [MtHI+ mp. = 216 - 217C Exanple
?FConpourl?jg@N(l

H Pyrrol o[ 2, 3-b] pyri d 5-yl)-6-fluoro-1-[(3-nethyl pheny
% ﬂqg carboxam de 6.1 Met hyl
F‘djg §/| phenyl ) met hyl ] - 1
w-(1rlr&l3mom[2;afhipmd-ém) Fiftuarometiyid ﬁ(ﬁllqznéﬂml)methyl] -1H-
wﬂb@b@% iR REE xS ar to that described in
anpl'e” 5.71;

reactlng nmg (2.459 mol ) of nethyl
6 quoro 1H-|ndole 2- carboxylate with 0.59 nL (4.918

E‘?'E%Bg;“é‘ﬂ“ it lﬁ%ﬁﬁﬁé'tﬂﬁﬁ hiaRRko 2Rk F2 B G023 Lipyricine-2-
@asb@ma@t hyI ene) tri butyl phosphorane (CMBP). The
LSt i fi. h . )
::rﬁr%omat ogr ap ydrgrﬁﬂaréé t)éf: Sorbﬁgftgg {brieg‘%sgg’érﬁﬁjﬁfﬁxé’ut%{se)%?fmeg in step
§f1. hbpt eavetingnd39 hypg  HcBt anwi) wfgethy! SBBiflngroofetiyheéH-pyrrolof2,3-

%&ﬁ%ﬁ%ﬁﬁ@@%& 6% %b%sgfo%% ﬁﬁ;lb%j&h@%? dﬁ;“l ) of fiazol-2-

Yimethgno! 7jmOthes , prasénece 7.014 082, 1g HIS 826rma®!)6. &9 (Eysnomethylene)-

?@Jtyjo,ﬁoggl}érarﬁ 1(6@?_5’? }EE( ?/%acjaggznlnﬁﬂljﬁl |§Struéa%|_|)pun§et18 by flash

Rhromatayaphyl @f 2 celubinpyfrsilitagey In) a Mitlnecsf dreptang Jrdety lapatate to

@@793&423 'ﬁgg‘ @‘ythtlz e}ﬁ_é'clt&gé)rbguct & th‘é%xjﬂpéfaag? §e (Conpound 5).

according to a process sinlar
fl'd) N.MFQ(DMSQd])d) h?e(qbpm) S8e(s, IHY, 8.88/(st ¢} 78T d200), IO (d, 1H), 7.54

SRIRE %Hg n@%y%’ﬂhérﬁﬁ( hyl - 10

L@dﬂ&fﬁﬁﬁ{warboxylate prepared according to the

prot ocol described in step 6.1 with 107 ng (0.807

nmmol ) of pyrrolo[2,3-b]pyrid-5-ylamne in the presence
p2 0. 5Nmu4 Rytro@{2, Bamipyrid&ky| p5-riflubicnestingd 1 -[ (thiazol-2-y)methyl]-1H-
tr| ene product is

%fcf pyrﬁolq’#ﬁﬁb%?%'tﬂgl Bma%%i 7 my of the

ei&mﬁoﬂmﬂwmlmépared according to a process similar to that described in step
5.1 by reacting 186 mg (0.523 mmol) of sthyl 5-trifluoromethyl-1-[(thiazol-2-yl)methyl}-
1H-pyrrolo[2,3-b]pyridine~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 (DMSO Dg), & (ppm): 11.70 (s, 1H): 10.76 (s, 1H); 8.81-8.76 (m, 2H); 8.47 (s,
1H); 8.35 (s, TH); 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)



HNI\/R(DI\/SODG) 5 (ppm): 11.61 (s, 1 H); 10.45 (s, 1
H: 8.44 (d, 1 H; 8.32 (d, 1 H; WD 2009/ 112678

SRR, 2oLl L T derhamosonos
6.45 (m 1 H); 5.82 (s, 20(3 3H) .

m p. =310-311C Exanple 7 (Corrpound 30) N(1
H Pyrrol o[ 2, 3-b] pyrid-5-yl)-5-trifluoronethyl-1-[(thia

fllg-'_(y%-gg.';rbgcﬁg%l’é;gyéq%—gﬁﬁ{;fiﬁu$ro?r£e%h§’llm(p?¥3-'49ylimethyr)]-1H-indole-

2-tarbbkamnidenet hyl - 1-[ (t hi azol -2-yl )nmethyl ] -1

H pyrrol o] 2, 3-b] pyri di ne-2- carboxyl ate This conpound

was prepared according to a process simlar to that

deter i edhyl B-tefiepombthyl-1-f(pyridedghinsthySR0H-rgioel2-tarborpht:
5-trifluoro

hyl = 1
i oD B R A R0 PSS o ot hetiascfed in step
(5%1 OBy nmestfngof SODh'rﬂGO(ZOBs m"rm)t banmbthlyn G-f?riﬁu@bﬁ%ﬂfw&f-i-mdoleuz_

RerRinvteowt 418 Pod R v SR B PBUBSn oI o Prsseace of 0.92 g

t(meas mnmol)‘ |oec{cwofdewlene¢thbmmph@whatamé gaMBP):OThéTI&nm(e reaction

NG e T
ah heptine ‘aht kAR é&i’% tB@ive 0% ﬁ@l’ﬁf thé effedtéd prodbiét lIS—I) 6P form of a

1H: 7,67 .(d, 7.60 (d, 1H), 7.54 (s,
e@?ﬁ““mﬂﬂﬁc’“% 32(q oH): 1.28 (t. 3H). LCI\/S 356

[IVINNIR (DMBO Ds), & (ppm): 8.46 (d, 2H); 8.09 (5, 1H). 7.09 (d 1H[)] 7.54 (s 1H 7.46

{%égggygrgr(&l ?’%ﬁ?rﬂ‘?l(] p%m‘ de3 />t 1 uor onet

pervel 3g2ne-+H)1 pyri di ne- 2- car boxamni de ( Conpound 30)
Compound 30 was prepared according to a process

simlar to that described in step 5.1 by reacting 186

8w (0. ﬁr-’(?pHmwio)o[@ta-tﬁMst-yl) 6- trlfluoromethy! -1- H( yrid-4-yl)methyl)]-1H-
iazol -2-yl)ne I]3

romat hy
ﬂq-o[?yi B’faZ“'gelﬁ?WP!"H?W )2- car boxyl at e pr epar ed

@@ﬁ'@bdah@wtvﬁast he Qrfe@té&alldméleﬁ}cé lplé&’ésé aurm@r Wth%; #e%&eﬁblad in step

g%&%ﬁé&%@%g (6‘%@ mmolz o me@vlrﬁrmﬂyowem@-ar R Tidr-yhmethyl)]-
ﬂHluﬁfﬁilélSZlo@l"bb%}rlﬁteU Brebghdat ﬁ' tHS Nfdcedir r%estﬁb QpltcT2 ingg {0,538 mmol) of

col | ect ed |Itrat|on gi ve expect ed

Byr q\w:—a(rm@ pregn(:glgﬁp 34ﬂ f@e(%mnqu) of a solution of
t’k%d@létﬁmnidf% {2r§/t<§éer€’e) 7ﬁ1e£ aﬂod?rét'):s o&ie%d(b% filtr rﬁmh 1099 mg of
ém?@teém t(% 1H) 6 " (s 2H) LC I\/IS 443 [ MHH] "

"H NMR (DMSO Dg), & (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-trimethylsilyl-1-[[(3-trifluoromethyi}phenyi]-
methyl}-1H-indole-2-carboxamide

9.1 Ethyl 2-azido-3-(4-trimethylsilylphenyl)propenocate
1.26 g (54.96 mmol) of sodium and 30 mL of anhydrous ethanol are introduced into a



mp. = 274 - 275C Exanple 8 (Conpound 37) WO
2009/ 112678 PCT/ FR2009/ 000052 33 N-(1

b] T
pwyglm%élgli 7gstrl f 1 uor onet hyl & [(pyr| d- 4- yIF‘c Ifﬁ%%OPIOOOOSZ
1 Hi ndole- 2-carboxam de 8 ’13 Met hyl

6-trifluoronethyl-1-[(pyrid- 4 yl)methyl)]-1
H i ndol e- 2- carboxyl ate This conmpound was prepared

ai‘f]@‘?ﬁlg}d&gd tb%tt@m@{i: tﬂgﬁxs %gﬁgﬁ%& ﬁ{tl}%%@%ﬁ%c gfrﬁe?fa'ng‘?%ﬁtﬁmed under a

rea
6uttqg|eﬁ| %m}o@nherhy The Heentwmﬂ avxturec ir bloyad at eoqit tempacaiung until a

% )s loﬁ i télq é.'ﬁth@%%'lutlbﬂ, éd&?ed%g?@’ﬁ??s égded dropwise
. g § § nmo 0
(acgﬂéﬁbmhtﬁimm 83 bt {p# .96 ovpoid pbetbyl (a2idBRyetateH 84 %rin §41.Cl;) and
o7 i3 mr% dqycd. trln?‘etﬁ Sy élélé e M ‘f) Bf ethanol. The reaction
R y ik

ograp on
mmth@s &hren siimed et ﬂiﬂ fméenoatse The r@ohen mﬁlumglsdfydtdh,esed by adding,

SHRSHs 5P AL T LRl AR, 58 o). o
PsdutHls; extragted(dith thipe timeS45Q sl dfHthyl 7acétate.(The torkbined organic

?Rﬁ%s( gée %V%hfg \9191 (t\%rceZ‘z'% i’nL3 '0?2w£t<§,r, g’r}i@d obg" '¥§diu§13§ulfate and

semgantraled[ undar tﬁq.wed gressyre) TBe tresultingovibisgtunifiéd by [chwynatography

ggéﬂ&nﬁéﬁlgﬁ T elutm%%ﬂgfnéu t@%%ﬁﬁ%ﬂgﬁg?né gfgmrg)(%bghane 496g
of iielexpeated progiticides ésidbertiinithe frmmpof a@eﬂo&)pll reacting 150

o R (TR o REnrT ¢ 3 31735 k@t §7 o 1Hr 41 @ 2 1

EH;indpde). 2- car boxyl ate prepared in the preceding step
with 72 ng (0.538 mmol) of

pyrrol o[ 2, 3-b] pyrid-5-ylam ne in the presence of 0.34
mz ( OEGH6-triroethylsifyl-aHaodak-Raartixylater | met hyl al umi ni um

5 GEET 0 SIS Rl A S TR plropencat
Sbt(aplpdjm thd .prdceding éte;lﬂ) in 2A®mI2of( &y tblughe, Baiftaitel ulddr; an inert
n'||4_t653p §e7§%%d9§ 0. ig (&Yé'ngvomf§(q}r% E{lHS'n agwigta?lwrogu%ate dimer
Goriflex.SThe? MactitrCniviBured 36thgMelitrad fon p2 houdldt 70°81 3 er cooling to
T Berdpegt s B0 et mintonp € TkiepdheEhd S ok g gt ety
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. = 127-129°C
'H NMR (DMSO Dg), & (ppm): 11.7 (s, 1H); 7.41 {dd, 1H); 7.39 (d, 1H), 8.97 {dd, 1H},
6.88 (d, 1H); 4.1 (g, 2H); 1.1 (1, 3H); 0.0 (s, 9H).

9.3 Ethyl B-trimethylsilyl-1-[[{3-trifiuoromethyl)phenyl]methyl}-1H-indole-2-
carboxylate (Compound Iib)

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 6-trimethylsilyl-1H-indole-2-carboxylate
with 0.52 mL (3.826 mmol) of 3-(trifluoromethyl)phenyimethanol in the presence of 0.92
g (3.826 mmol) of (cyanomethylene)tributylphosphorane (CMBP). The crude reaction



met hyl ] -1 Hindol e-2-carboxam de 9.1 Ethyl
2-azi do-3-(4-trirnethylsilyl phenyl)propenocate 1.26 g

Wé S60grebe7ef sodium and 30 ni of anhydrotﬁc?fh@wemooosz
are introduced into a WD 2009 512678 PCT/ FR2009/ 000052

34 100 nmL round-bottoned flas equi pped with a
magnetic stirrer and nai nt ai ned under a nitrogen
at nrosphere. The reaction mixture is stirred at room
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Rresrse PRy 7K el of 3. 5olytn,f mstylpumnm (Polvene).
dhe prapiugt (S(Slsalatemmd purdicatimrnlpy flash chromatography on a column of silica
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cedin
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é%gr(e;ﬁgure the reaction mxture is filtered through
eluting with ethyl acetate. The filtrate

L&- M$te3m7c[m'h-t-|¢ntrat ed under reduced pressure. The

reS| S%)el észng]urlfi ed by chronmat ography on a col um of
ge uting with a m xture of heptane and

dlchloronethane 0.61 g of the expected product is

LSOl a}e In the formof a beige- col oured powder. mp.
E%@E—&@_x e Eomp i)DMso D6), S (ppm: 11.7 (s, | H);
R-(48-Fydteblo[Rt)-b]pgridos-¢h-5-thirheth sﬂil 1- H%B-trmdbromﬁt%pﬁdnyl]-
el rrdnddlo 22 bodirtide!

ethyl]-1H-indolé-2-carboxamid

10.1  1-Bromo-3-trimethylsilylbenzene

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,SQ,, filtered



9.3 Ethyl
6-trinmethylsilyl-2-[[(3-trifluoronethyl)phenyl]nethyl]
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BU0% 1 86 P Rt s CESeBfiprases gty yeshegipith 100 mL of
Whted Aried, ovleHNaZSD,érﬁltéréd ahbﬂ)ava&;r%ﬁéd(ﬂhdei Fduced predsireS¥he crude
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10.3  Ethyl 2-azido-3-(3-trimethylsilylphenyi)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 3.2 g (21.87 mmol)
of 3-trimethylsilylbenzaldehyde prepared according to the procedure described in the
preceding step, diluted with 3 mbL 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).



To a solution of 10 g (42.39 mol) of
1, 3-di bronobenzene in 80 nL of anhydrous Et20, cooled

WO Z639/34g67gi nt ai ned under a nitrogen at ”Wf#k%os/oooosz
are added dropwi se with stirgking, over 30 m nutes,

26.49 nL (42.39 mmol) of a solution of BuLi
(1.5M hexane). After stirring for a further 30
mnutes at -78C, 5.96 nL (46.63 muol) of TI\/BCI are
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filtered WO 2009/ 112678 PCT/ FR2009/ 000052

f
g%ﬁéwd evapor ated under reduced pressure. The crude
reaction product is purified by chromatography on a
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{dyer@H)maini@ir@d 3ufiter nan hiyers idtmbipers | idebgdbe Td2ag (O 59 mmol) of

SR WP berafydrhurity Rter oBinmlge. The dgecion.gpage syed for

7 thoursr ctt 0491C. dAssecdrel] pantidrheof pB&Redi 110,58 tapol) | of 4hodium (1)

. ﬂéptmgﬁﬂﬁgie% er co B%gﬁ% Q@%ﬂg % @E&S%'@@t%ﬁfﬂ wlt"ﬂe mamtammg

nrtrogen at nosphere
thei stininggaraihhieating |at 80 Qrion atfersher IEh@8. Ater (cR6lintBtomowrh terperature,

nue t 0C | .
Pl YA 0oLt S S SEML OB e Tod e s ten
mnqeotuated tuetgrenedtcadepribssur@ 0l he graémish s@ndﬁ:ﬂ)ta'hec( Brifitated several
: e f. dr ous .Et .
TR o, St bl el s s PR T Wt s powoer
stdried |ungerf redu@dweassure &t give 0187 tgeofiiles expacted éthy S-trimethylsilyl-1H-
t 55% ﬁl ' r ol at _0C by successive
@g@lgtdl %ﬁb %Bﬁ%?‘gw %()an‘g'i'%t‘?oé"fotg& HCl solution and
o =nJ4et15M@t er. The product is extracted with 3 x 50
he C r
Frofir el Do S Gafl” b 16 572l SR fiRveREE dro 42 @
BRRN@ @3, ansleg, quduced pressure. The crude reaction
o ] 1S purified by flash chromatography on a
lccg'lm&slh "sfq%ﬁ ca gel, eluting with a gradient of from
10 to 20%of CH2CI2 in heptane to give 1.82 g of the
-tri | Si deh in the formof.
BTG o | kiDL e ?ﬂffaore e pefhy - 1A-ndole-2-
ddr&oxy&té)(c(cﬁmpdm)ﬂ llay. 85 (d, 1H); 7.8 (d, 1H; 7.5 (dd,

. 0.3 , 9 . - .
'I]hlsl_bcompoun(dswas E?epared according to a process similar to that described in step
5.1 by reacting 0.49 g (1.87 mmol) of ethyl 5-trimethylsilyl-1H-indole-2-carboxylate with
0.51 mL (3.749 mmol) of 3-{trifluoromethyl}phenylmethanc! in the presence of 0.9 g
(3.749 mmol) of (cyanomethylene)tributylphosphorane (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 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 (q, 2H); 1.26 (t, 3H); 0.27 (s, 9H).
LC-MS: 420 ([M+H]”



10. 3 Et hyl 2-azi do-3-(3-trinethyl silyl phenyl) propenoate
To a solution of 2 g (87.5 mml) of sodiumin 30 nL of
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SH); 5|W5W%DJ1QI(SIQI-H)| ndol e-2-carboxyl ate To a sol ution

®© mmol ) of et hyl
a2| §Ogéﬁ\%ﬂt ri met hyl silyl phenyl ) propenoate prepar ed

gt 5r'@ng2Q05Ct he procedure described in the preceding
step, in 25 nL of dry toluene, maintained under an
i nert atnosphere, is added 0.62 g (0.59 nmmol) of
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reaction mxture while maintaining the stirring and
heating at 40C for a further 1 hour. After cooling to
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to'etn;dpﬁ{yeéug%%\%siireﬁfhkﬂﬂpa%ﬂ. % tﬁlu%{ilé %%( Yhe%tc%né:enntrtapeed Jn%rep]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-pyrralo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-fluorop henyf)-
methyl]-1H-indole-2-carboxamide {Compound 42)

A solution of 1.3 g (4.25 mmol) of 5-fluoro-1-[(3-flucrophenyl)methyl]-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-pyrrolof2,3-
blpyridine 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
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rimet
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Ex Ay 5 (flg%b@r?p@uﬁ'duz) N- ( 2- Oxo- 2, 3-di hydro- 1

H pyrrol o[ 2, 3-b]

Eyri d- S-El(l ) 5-f1 ugéﬂc))aé- [ (3-fluorophenyl)- nmethyl]-1
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl})-6-trifluoromethyl-1-[(3-methyiphenyl) methyl]-1 H-
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 Dg), 8 (ppm): 11.7 (s, 1H); 10.6 (s, 1H); 8.5 (s, 1H); 8.4 (s, 1H); 8.05
(s, TH); 7.95 (d, 1H); 7.50 {m, 2H); 7.45 (d, 1H); 7.15 (t, 1H); 7.05 (d, 1H); 7.0 (s, 1H);
6.9 (d, 1H); 6.5 (s, 1H); 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]-1 H-
indole-2-carboxamide
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dHdjndele-Ptarboxamiden@ommpard2®d  out , vvashed with
trat d
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Emroﬁaﬁography on a columm of silica, eluting with a
%{1 cethyl acetate and di chl oronet hane. The
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TGZ50 ELTES 6 o M Teie By ool Todane. 265 88 & 1) 6.45
{cs OHBI5EBS (snip); 2:2 @72H)* 0ZTBQHH NVR (DVSO-D6), 8 ppm

10.94 (s, 1H); 10.49 (s, 1H); 8.32 (s, 1H; 7.95 (s,

1H; 776 (m 1 H; 7.55 (m 1 H; 7.41 (s, 1 H; 7.31
Examgilet)5; (Comipbufid 22} H?z; 7.05 (mI 1 ;i); 6.9 (mOI 2H) ;

IRF'( fﬁ-ﬁfro%ﬂ&;?,-g]pg?idgf-yl)-Sl_t?'i'fluElz(oerlnn;apth&l-11-[(3Srrcl:gtrl"r|'§)rﬁ)lillgny!:)[|?1)ethyl]-1 H-
Wrmb[m-bjﬁ};r%ﬁg@%mbmué 5-trifluoromethyl-1-[(3-nme

+ hen %L th % i _ndol e-2-carboxamide This
BRI, 55, BERMSd SRoCHIR & G0t ot GBIt dhak Hegcribed in
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m.p.: 305-306°C

'H NMR (DMSO De), & (ppm): 11.6 (s, 1H); 10.6 (s, 1H); 8.8 (s. 1H); 8.7 (s, 1H); 8.4 (s,
1H); 8.3 (s, 1H); 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-trimethyisilyl-1 -[(3-methylphenyl)methyi]-1H-
_indole-z-carboxamide



Exanple 5. m p.: 311-312C 'H NVR (DVMSO D6), 5 (ppm:
11.6 (s, 1H); 106 (s 1H); 8.5 (s, 1H); 8.35 (s,
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(1 8.2me VAt IHafPyer rofd [ 13eh] raruios-y i) -46-ttiime thy sthd elri¢ methyiphenyl)methyl]-1 H-
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a protocol simlar to that described in

Example 17 (Compound 24)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[[(3-trifluoromethyl) phenyl]-
methyl]-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 Ds), & (ppm): 11.65 (s, 1H); 10.7 (s, 1H); 8.5 (s, 1H); 8.35 (s, 1H); 8.25
(s, 1H); 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-trifluoromethyl-1-[[(3-trifluoromethyl)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



Exan"ple 5. mp.: 327-328C 'H NI\/R(DI\/SO D6), S (ppm:

11.6 (s, 1H); 10.4 (s, 1H); 85 (s, 1 H; 8.3 (s, 1H);

W@ i(mgmlzeﬁa 7 55 (d, 1 H; 7.45 (m 1 H pCriFR2009/000052
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according to the process described in step 9.2 with

FM% ﬁt}?#@anol in the presence of
TeRRYY ut yl phosphorane (CVBP). The crude
Ne(d é-Pyrmolp[2)BRbipyrics 54yl) éBflugroe1 -{[{ Bthifuorbmatiyl) phenylimethyl]-1H-
na colum of silica gel to give the
@Q{?ig?"%g%?’giﬁ%g? 'H NMR (DVBO D6), S (ppm):
Th%lco?mf:&nd myvag lfyepared acéwding Hp; a hreided. ﬂmllérrrto that)described in
% 711(m2H) 7.09-7.0 (m 1H); 6.81-6.79 (m
5(s 2H); 4.30 (q, 2 H); 2.21 (s, 3H); 1.17
(rtp 2&&-2897025 (s, 9H). 16.2
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a protocol S|mlar to that descrlbed in

Example 21 (Compound 31)
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trimethylsilyl-1-[(thiazol-2-yl)methyl]-1H-indole-
2-carboxamide

211  Ethyi 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 reacting ethyl 6-trimethylsilyl-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 Ds), 8 (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 (q, 2H); 1.22 (t, 3H); 0.2 (s, SH). '



Exanple 5. m p.: 202-203C' H N (DVSO D6), S (ppm:
11.6 (s, 1H); 10.45 (s, 1H); 5 (s, 1H); 8.35 (s,
W 20097112678 2H) ; 7-5 (0I 1 H): 7.35 (m 1 pdT/FR2999/000052
(d, 1 H); 1 H; 7.0 (d, 1 H);

S,

, ; 7.15 (t, 7.1 Qg ;
6.95 (d, 1 H); 645 1H) 9 ( 2H); 2.2 (s,
3H); 0.25 (s, 9H). Exarrpl (Corrpound 24) N (1

H Pyrrol o[ 2, 3-b] pyri d-5-yl)- 5 trifluoromethyl-1-[[(3-t
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'I’le-gfén glﬁgjﬂ? H{%@ g]e(d’rﬂﬁg é)érrg%u%w 73(dDngared(m 1H): 6.2 (s,

2gdrdim@H).o a protocol simlar to that described in
Example 5. mp.: 334-335C WD 2009/112678
PCT/ FR2009/ 000052 42 1H NVR (DMSO D6), S (ppn): 11.6

Examplid P2 (Qempoynd 41) H); 8.49 (s, 1 H; 8.30 (s, 1 H);

Pp-pamaibrd hordrl sy GeluorduBintusd i i
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gy&gn%o ?h ?§)]p?¥f{érgcf %oc%r}irﬁ { rgférg{% &”EH]X,J tol tfgt(o%sgnbed in

| dor'omne enyl |
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. P& according to a protocol simlar to that
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20 (Corrpound 27)

Example 23 (Compound 8)
N-(1H-Pyrrolo[2,3-c]pyrid-5-yi}-5-fluoro-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), & (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); .92 (m, 2H); 6.5 (m, 1H); 5.92
(s, 2H).

Example 24 (Compound 9)

N-(1H-Pyrrolo[2,3-b] pyrid-5-yl)-5-trifluoromethyl-1-{(3-fluorophenyl)methyl]-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 Dy), 5 (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,



N-(1
H Pyrrol o[ 2, 3-b] pyrid-5-yl)-6-fluoro-1-[[(3-trifluorom

anvioyRoedenzsget hyl ] -1 H i ndol e- 2-car boxammﬂﬂnﬁlog/oooosz
conmpound was prepared accor di Q% to a prot ocol simlar

to that described in Exanple 288-289C 'H
NVR (DVSO D6), S (ppnm): 11.6 (s, 1H) 10. 45 (s, 1H);
8.45 (d, 1H); 8.25 (d, 1H); 7.8 (m 1 H); 7.65-7.45

7 1 7.05 1 6. 45 1 H);
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r| ne
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SFPI)‘CG ted( sundgH) redw@cﬁog@ﬁgqrge7§hevo1e/splna@ow®tuot)5@ pagfied by
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.45 (d, 1H; §.35°(d, 18 7.85 (s, 1
@)4};847% (Zelr}_DZ ; 6 (d. " H > % (mH)ZH); 7 3(?d,
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| 41) N-(1
Egg%@g?&o@@agﬁ%yr%d 5)yl )-5-trifluoronmethyl-1-[(pyri
&-A-Methyk 1 Hypyriold[2i3-blpyridei-gl) -5, flrdrbdyj(3-luorophenyl) methyl] -1 H-

o162 %R OSXAIEC

26.1  5-Fluoro-1-[(3-fluorophenylYmethyi]-1H-indole-2-carboxamide

To a suspension, stimed at 20°C, of 2 g (6.96 mmol) of 3-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
stired 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 9.12 mL (69.62 mmol} of 30% agueous 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 (DMSO0-Ds), & 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).



Thi s conmpound was prepared according to a protocol
simlar to that described in Exanple 5. mp.:

1@@2@@5?112%% (DVSO D6), 6 (ppm) 8.8 (d, %IF}?O@QIOOOOSZ
(d, 2H); 8.4 (s, 1H); 8.30 (sy 7.75 (s, 1 ;
75(m1H) 7.35 (d, 2H); 25(m1H) 6.1 (s,

2H). Exanpl e 23 (Conpound 8) N- 1

H Pyrrol o[ 2, 3-c] pyri d-5-yi)-5- quoro 1-[(3-fl uoropheny

e B RS TRt

pr ot SI m
d%?ﬁétquﬁmm&)(@ﬁmpﬁuﬁd 260 p. 203 204C 1H NMR ( DMSO

@i) g (54 of 11135 i &%pge%@ed &jﬁ?ﬁre&é@ng}%‘?ep ?32)9 ((1;5 rgmol) of 5-
@mmq_—“qpethylpm*gal@ \3- Q]pH)dlnEB gjet@!f@pyq_iqag 2803, (fiﬁ(4)1 $§5) 0.08 g
?@ 22 ml{]?l) E)é&ogpgﬁéaﬂg,l @.336 (é.%'mﬂUFT gf gataé\é' L(n]r carbonate and 10 mL of

ﬁw |d:13rxgn§/|a)re Plagedf inuarpressaung tulle: padppédiavitophengdnatiot diyrer. The
1. =

gg%%e(#ﬁg%/ Eééﬁls@&gaé%erﬁé gg’)é% bﬁfl%ﬁ&’ t%ng%kg?ﬁ@%hgel ZTPfarchlr%e are then
BHded.@nd Ek%ntqﬂees sesed ang peateeiag 120 @0withHs iRy {(dDNMBGDADE). After this

§rr%3@me ]q]fl)&gﬁy|(§0féélt§|)and19?_|&L( éf ?]afgr aﬂ% %fde(:lsto &"%:mefium. The
Epuequsphase issagpratad gat gnd then extracred)@iti @x301mHE)of ethybacetate. The
%Eﬁan\éﬂ;t@%g F%&EW@%Q Q\ﬁt{hogprg?é) w%{]’er fog\ﬁerégdium sulfate
Rq Theny goncertrpledrside] 2e@IcBll pyesstires- 'lghe) msuillh@w@dm:t is purified by
I

SHEBAEBAPHT ALt b dlcgl2 e & BRAGane an

agﬁoae rﬁnﬁttmrebsofecws@ilgatnc(mfr@n isapropybéicemipound 2
. in the presence of 0.66 g (2.74 nmol) of

meta cg?oro erbenzoic acid in 130 nL of
dﬂ(NMBr(lNﬁO]@a)eB (p@mbr10t51l| &, ttHiEB.51 [ 1M)x8.06 ds,i BH); 7.59 (m, 2H);

gl%g’ *lci)nrre?ﬁsz(g‘éﬂ#ﬁo;z rganl fﬂﬂgrﬁgﬂﬂg'? @e(Bhﬂ'éPe%g%dP 2H), 6.49

(méhlé;cﬁ D (e @HWi 382 BOBHRL of saturated sodi um hydrogen
car bonat e

Example 27 (Compound 11)
N-(1-Methyl-1H-pyrrolo{2,3-b]pyrid-5-yi}-5-trifiuoromethyl-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

1‘H NMR (DMSO D), & (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); 6.97 {m, 2H); 6.49 (s, 1H); 5.99 (s,
2H); 3.82 (s, 3H).

Exampie 28 (Compound 13)
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(3-fluorophenyl)-
methyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide

This compound was prepared according to a method simitar 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,



solution, twce with 100 nL of water, dried over
magnesi um sul fate and then concentrated under reduced

IWOS30097113éeg r esul ting product is purifiedpyT/FR2009/000052
chromat ography on a colum of 4ailica, to give 0.13 g

of expected product. m p.: 260-263C 1H NVR (DVBO D6),
S (ppm: 12.41 (s, 1 H); 10.6 (s, 1 H; 8.59 (s, 1 H;
8.03 (s, 1 H; 7.6 (m 2H); 7.42 (m 2H); 7.31 (m
i .;6_50§2(_, 3_!;2—%; 05 (m 1H); 6.93 (m 2H); 6.59
(QH?)’ 05 238 sé?ﬁEH). Exanpl e 26 (Conpound 12)
N-(1- Methyl -1 ' '

YA R@oﬁbhbﬁdghf' 5-yl)-5-fluoro-1-[(3-fl uoropheny
|T|’ﬂ?'%ﬁ'l H 1 ndol e- 2- car boxam de 26.1
N-H-Mgthyl-2.3-dibydra:dbayynealgl2)3bipiyip:5-gl]-5-fluoro-1-[(3-fluorophenyl)-
' MR A6 L FHH)'(Q : a suspension, stirred at
E‘E‘)éct:w@fwz'%gs%?gé m’mﬁ}' éc;'f 5-fluoro-1-[(3-
fl uorophenyl ) net hyl ] - 1H i ndol e- 2- car boxyl i c aci d,
pasesl L. sk Lg o Ldry. . tol uene are
?3&&?’8@'&%&?@8&%’%‘ %T)?&é@t{[ﬁ?obﬁfsﬁ |d|c | ori de. The
Moz suspensipxistired at0°Gtundeeadn frert @mosphare aof ¢.48 PuUt2 8Adnmol) of
n : o . , .
SO R ROLIGH S HLT LA AR5 kG0 Wiuie o souon o =
@rm-érmdﬁ@-ﬁéf-m@mh?dﬂmldwﬂ am 1@&mbpownfedimethylformamide. The
AR S Qtirb A bPo T R rlnfﬁ[]%egfan%' tqlﬁn T 2889%cP 45 'Fﬁﬁﬂ{n)as.oﬁ solution of
30% aqueous anmmonia in water. e reaction mxture is
Stf7rmle 1306 mmphefunethgitiodidein Afmleef dimethytformamide sothea added to
ks SEHdLSIspansibY af b‘ig. s rﬁ&}ﬁ@% thbh kHEEd ff 48hools. BitePlhis time,
I'1 sopropyl ether. ter Tiltering and dryi ng under
P8 dilc etiwptes andr &0 mb. gFgethylofcetste ace a@ddent dalthet middure. The aqueous

5 5t A By a8 3B canc
phgsesHre @n&gne(an@hw WAtho2x509mL ZifwatenCakh Geh1aahe@@rated under
RS e, The fesuig Hoduct s pustied by shiqmatograghy onaygolumn o
ailieas (sihding [Withea mpxtiirelof-dighietonetiane ant oxethantd §.€5 gpd dmedexpected

’ . ) of the am de prepared in the
E&’gggtd?ﬁrﬁg‘sg%oé%?mg%z g (1.54 nmol) of 5-

IS 203t pyrrol o[ 2, 3-b] pyri di ne (Heterocycl es

FoNR WS 5™ woly”rad 5. Bn Z IR 48 2B 204 g2y 262

&3k of dry dioxane are placed in a pressure tube

equi pped with a nagnetic stirrer. The suspension is
degassed, 53 ng (0.46 nmol) of

29.ans Ndy-Meting2a83dihddrd- tH-pyrrole] 268K pyriteBhyl]-Seitlerh-1-§Bdlublophenyl)-

ﬁ%ﬁﬁg'ﬁ%ﬁ?@l%— -ﬁ,ﬁl’ gxa?rﬁgé F(gorrallptaou% o1%\)WI th stirring for 16

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

"H NMR (DMSO Dg), & (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)phenylimethyl]-1 H-
indole-2-carboxamide |

This compound was prepared according to a method similar to that of Example 26.



time, 50 nL of ethyl acetate and 50 nL of water are

added to the nedium The aqueous phase is separated

MO 20091MH_2a7@xtracted with 2x30 nL of et hylP@TARR2009/000052
The organi c phases are conbi ggd, washed with 50 nL of
water, dried over sodiumsulfate and then

concentrated under reduced pressure. The resulting

product is purified by chromatography on a colum of
ghlpi:@t-Akecing with a m xture of dichl oronethane and

acet pne en by recrystallization fromisopropyl

a c%ﬁgﬂ (D“ﬁgﬁﬁﬁz@)@%@ﬁﬁf* vty Bvadspall)y &35 Fpri): 7.79 (d, 1H);
1056t (8H); ¥Ho; (n8-154; 1.91 Z{.:’iq,H)l H).8. 88 (rhs1HL B)47 (§; 59%@0 (s, 2H); 3.84
%H)' 7.55 (s, 1 H: 7.46 (s, 1 H; 7.32 (m 1 H;

78 m 1 H: 7.08 (m 1 H: 6.93(m 2H: 6.49 (s,

1 H; 59 (s, 2H; 3.82 (s, 3H. Exanple 27 (Conpound

N-(1- Met hyl - 1
t?@m&lé%[(‘z‘?@%B}IBW#H- 5-yi)-5-trifluoronmethyl-1-[(3-fl
Lm(ﬂniaﬁgwﬁhpyf?&lbw,i-bipyﬁd-mﬁlsi‘ﬂ@o&a{-ﬁg?ﬁmﬂﬂ)ri&?ﬁn]-g H-indole-

0 gu was prepared according to a hod st m | ar

&h%rrﬂe' 8¥“E59'§npl e 26. m p.: 249-250C 'H NWR (DWVSO Ds),

FhisRpouRd Waks 10dini '

Uik oty Freverl abborind .2 MblodSirgier 3 rat B rgfiid 20
B7 7T &) 6.97 (m 2H); 6.49 (s, 1 H); 5.99 (s,
ﬁﬁDNlhﬁ%étﬁﬁ?ﬁ?e)?ﬂppn@(?ﬁBh @s, 2%1){ EPP i dad Fak + s, 3H); 8.35 (s, 1H):
ﬂpfy%/w.om 7.53(0] Pk i7eR Gny2H); 5-09 (broasopeniet!hi)l 6.48 (s, 1H); 5.91 (s,

2H):3 .84 wosaphenyl ) - nethyl -1 , ,
H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxam de Thi s conpound
was prepared according to a nethod simlar to that of

E’kﬁ@l@&?ﬁ!orpﬁb@nd 28)37-238C ' H NMR (DVBO D5), S (ppm: _
. S, 1 ; 8.8 (s,.l}—gr; 8.76 (s, 1 H),; 8.49 (s,
V-{AyMethyl-34-pyerolal2,3-blpyrigss-yh-5-fluap-1-[ipwid-B ) methyl)]-1H-indole-

BcatbbXmide); 7.07 (m 1 H); 6.99 (m 2H); 6.5 (d, WO
2009/ 112678 PCT/ FR2009/ 000052 46 1 H); 6.00 (s, 2H)

3higzoppountHyas prepafideaczordirgoieponeitiod 4imiter folthat of Examplé 26.
t byd. di hydro-1
EL!\/F?&/??%F%T? 3-b] pyrid-5-yl]-5-fluoro-1-[(3-fluoropheny
[ NMR{BYISC De)idi (Roio):c1 252 (e, Hotadibtids, B9 8.46 (s, 2H); 8.37 (s, TH);
P68 (RITHs P58 RYHGD 754 TR A PYES Fhotdy, B4 @YV 1H'SH8 (s, 2H); .82

(s, 3H).

Example 33 (Compound 16)

N-[1-Methyipyrrolo[2,3-b] pyrid-6-yl}-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), & (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-yi]-5-fluoro-1-[(3-fluorophenyl)methylj-1 H-
indole-2-carboxamide (Compound 16)



To a suspension stirred at 0C, under an inert
at nosphere, of 0.48 g (12.06 mmol) of 60% sodi um

Iwg'%f'wz@,ém of dinethylformanide is add%-ﬁm@ogfoooosz

a so on- of 5- 8
bronD-2,3-dihydro-lkkpyrrolo[%,S-b]pyridine in 10m of
di net hyl formam de. The mxture is stirred at OC for
15 mnutes and then at 20C for 45 mnutes. A solution

0. 77 m, (12.06 ) of. hyl i,odide.in 5
driseBormPedi ad stehelB rbetindah } et §uomia ut of Example 26
stsirenwitio 8-badmO-T-mdthglpyarold(@3eb]pgridifreepre paried rire thef poecetithg step.
hour,s18 %é{' this time, 50 nL of water and 50 nL of
&‘Ryl %’c ate are added to the m xture. The aqueous

BHASHRI (OMSD D:ptEppen)t 1a8ds] 116N 7608 (adHed7. 8l (& BX3F.58(m, 2H);

el 735 G2 Caan ek 745 NG TmBniaPeg (m. 2H) 649

e\ cier); 5,08 ICRD; PBLESBHE. The resul ting product is
purified by chromatography on a colum of silica,
eluting with a mxture of dichl oronethane and

mmu (CoApodn@fi7y he expected product is thus

Y51 sy A B o G
AdthyB-18LindoR-2-8abboxdfhide N- [ 1 - Met hyl - 2, 3-di hydro-1

H pyrrol o[ 2, 3-b] pyrid-5-yl]-5-fluoro-1-[(3-fluoropheny

' )- nmethyl]-1Hi ndol e-2-car boxam de (Conpound 14) This

TRRHMPDUNE WaB hedhk Sla R Edidliotombthod sirRilaR esithat of B aimpio26.
t hat 6%_1%%an e 26. mp.: 189-191 C 1H NMR ( DVBO Ds),

§-Pp 21 (s, 1H); 8.06 (s, 1H); 7.65 (s, 1H;

7 ALf- 4 la b 1 .
) § (% 81,40 4600 01 R
5038 (v 1585 15 (oLgH); S4B pI EIobD (S kot (& B

N-(1- Met hyl - 1

H | o[ 2, 3-b] pyrid-5-yl)-1-[[(3-trifl thyl ) ph
Mpyrro O&CTO@PPE‘&)(F‘IBhdoI g-)Z-caE L(()xamr: deu'(lj'rh?geco%pzngng

N OO A i S SRS kb

ihdple-2catboxanaidey NVR (DVSO D6), S (ppm): 10.49 (s,

1H); 8.51 (s, 1H); 8.35 (s, 1H); 7.79 (d, 1H); 7.54

%m 6H; 7.39 (m 1 H; 7.31 (m 1H, 7.19 (m 1 H;
higzompound was peeraredsaccerding tg agmethpd singiay to that of Example 26.

m.p.: 185-186°C

'H NMR (DMSO Dg), 5 (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, 1H); 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]-1H-
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 Dg), 5 (ppm): 11.9 (s, 1H); 10.75 (s, 1H); 8.6 (s, 1H); 8.5 (s, 1H); 8.2
(s, 1H); 7.95 (d, 1H); 7.7 (d, 1H); 7.65 (m, 3H); 7.5 (m, 1H); 6.55 (m, 1H); 6.2 (s, 2H).



Exanpl e 31 (Conpound 28) N-(1-Methyl -
H pyrrol o[ 2, 3-b] pyrid-5-yl)-5-fluoro-1-[ (pyrid-4-yl)ne

MO EEER G v (o s ﬁS?ﬁé"g‘;; il ar Lo ¢ TER2000/000052
Exanple 26. mp.: 176-177C NVR (DMSO D6), S (ppm:

10 51(s 1H); 8784(broad peak + s, 3H); 8.35 (s,
7.59 (m 2H); 7.5 (m 2H) 7.2 (m 2H); 7.09

48 1 H: 5 91 2H): 3.85
@f@qﬂg_ggmt)@%gz’-g Com()zund 29) N (1- I(\/Zt hyl - H)
EN-PLH- P9h0[<ﬂ2.3-ﬁlbpﬂﬁ459ylﬁﬁ¥hﬂu&'oiﬁélﬁﬂ@'“-ﬂ(ﬂ{lémlﬂ-ﬁhﬁeﬂiw‘Wf-

2- car boxam de Thi s conpound was

d?é?)%]rzeﬁarg%ﬂmb‘*%g to a method simlar to that of
Btdempbepaiind waispprepé’réé acbbfaingtd\RoroRMBOsidilar t& thatptdscribed in

52 ( 8.51 (s, 1H); 8.46 (s, 2H); 8.37 (s,
ﬁfﬁmp"’ﬁﬁg (m 1H): 7.55 (m 4H): 7.34 (m 1H): 7.19
(hp.: 1654166°@9 (s, 1H); 5.95 (s 2H); 3.82 (s, 3H).

G (BHSS oL 5 GPB) o & ) 1055 007 515, TH) 845 (5, TH), 8.2

1£ (@i 1. g@l(d)pl nylrs (EFH'P«M* 1.6 ImHeH), 7. si(iﬁw 12813, Séltrhomms 348, 2H).
.1 6-B -1 -'met hyl pyrrolo[2 3 pyridine T
conpound mas prepared according to a nethod S|n1lar to

Em surd 34) starting with commerci al
rom) ?rolozsb yridine. LC-Ms: 211 [ M+

f{:ﬁ,{n\&yr(r tpyridsS nmgtl'gtsn(ym—[(tpbazolyz-ggm@ghy 1H-mdoie-
carBordmidd. | H: 6.5 (s, 1H; 3.82 (s, 3H. 33.2

N-[ 1- Met hyl pyrrol o] 2, 3-b] pyrid-6-yl]-5-fluoro-1-[(3-fl

uor ophenyl )nethyl]-1 H i ndol e-2-car boxani de ( Conpound

361 VWetR009/ 112678 (RAEtHyRAAOR( @%Qeﬁiyl):ﬂ&h'yﬁilﬂ ﬁ-lﬁ@&?@-@%oxylate

\& Lé_Par d according to a nethod simlar to that of
%l'ﬁg‘P starting with
ﬁ'hf%rdliﬁﬁbohnaﬁﬁéﬁr@wré@'a@&&d% b I%Séﬁrbgééé%lrﬁfeﬁ‘ﬂértﬁﬂ deScri® in step

psr1eged| 9 mp.: 18

y reacfing ethyl 5-trimethylsilyl- 1H—1ndole -2-carboxylate prepared according to the
process described in step 10.4 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): 7.80 (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 {t, 3H); 0.19 (s, 9H).

38.2  N-(1H-Pyrrolo[2,3-b] pyrid-5-yl)-5-trimethylsilyl-1-[(thiazol-2-yl)methyl]-1H+-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 Dg), & (ppm): 11.7 (s, 1H); 10.45 (s, 1H); 85 (d, 1H), 8.35 (d, 1H); 7.9
(s, 1H); 7.75-7.65 (m, 2H); 7.6 (d, 1H); 7.5-7.4 (m, 3H); 6.5 (m, 1H); 6.2 (s, 2H); 03(5
9H).

Example 39 (Compound 35)
N-(1H-Pyrrolo[2,3-b] pyrid-s-yl)-ﬁ-ﬂuoro-‘t -[(thiazol-2-yl)methyl]-1H-indole-2-

carboxamide



1H NMR (DMSO D6), S (ppm): 10.8 (s, 1H); 7.99 (d, |

H: 7.81 (d, 1H) 759( 2H) : 7.53(m 1 H: 7.45

(wo éo¢§/11'i_g7?s? 1H; 7 18 (m 1 H); %é'm: o'd)a;oooosz
6.49 (s, S, 2H) 3

3H) Exanpl e 34 ( Conpoun 17) Rl-(l Met hyl -
H pyrrol o] 2, 3-b] pyri d-5-yl)-5-fluoro-1- [[(3 trifluorom
et hyl ) phenyl]- methyl]-1 Hindol e-2-carboxam de This

?ﬁg@%ﬂgow@m@& e&@ﬁ&‘r@d %Bfﬂgn Ebltgg%%tld‘é%F Qﬁ’rﬂlﬁ? hithr c)iés%nbed in

§>‘@D’m|ﬁ)51056(s 1 H:; 85 (s, 1 H: 8.32 (s, 1I—|)

5 7 7.38 1 7.15 1 6. 48
Z”ﬁ 2RO T ol 02 76 (s aH) Exanple 35

(WB&W&@)DSNE’((WWI hi6 {4, HH)p)?BMéi (] H)3-8045 (d, 1H); 8.35 (d, 1H);
ndo‘di@”%né é 748 é%f'ﬁiééﬁz’ mrﬁyéﬁgz,ﬂy y%tjﬂél bt H

oxam
according to a nethod simlar to that of Exanple 26.

DI\/SOD6 S : 10.51 (s, 1
Mé‘gg’i‘gﬂ;’mwﬁ?( (s, ); 7. ggp?)m 3H) : 7(4
(Ns(1 HEPYyrrold[2,8-H] pyrid-Bhy/)-6- tr@nethylsﬁllﬁ) -1-[Gydid-4-y) métiyi)]-1H-Indole-2-
%ﬁf@@“'d&w 5.87 (s, 2H); 3.82 (s, 3H); 2.2 (s,
anpl e 36 (Conpound 32) N-(1
H Pyrrol o[ 2, 3-b] pyrid-5-yl)-5-trifl uoromethyl 1-[(thia

ﬁﬁl 2 E\ﬁla)l thtm%thr)l&i rﬁtj - gP&'E' ?)n%ttﬁ@rﬁ-?fﬁ@@ rgbfylat? zSCompcound

L e
tllb)that descri bed in npl e 5 m .. 218-219C 1H NWR

&ws%ﬁugd ?va%?ﬂ‘gﬁ?_ﬁ:& ]aggc#l%? t& e%s?s?@éaﬁ'(ta J(F%t q_ei?crssoed in step

D.17b¥ tkacting-pthyl76-6bnetnylsiy ) £~ irﬁo& 2—rmarbbxmhe epebed arcdding to the

Eg(og:ﬁg? éd%’ri?%&&b rnoun GDZOQ?/ w(i?& Eygl: Igrﬁélﬁgr?éo Oﬁ% p?'egsence of
syandmBthylene Britutyl phasphonaeé h(‘{DMBP) The crude reacilqn produ_ct is then
S RN s 957 50 AT Rl
f1e Nl\mat(DNiSSl:Dé)b&(bdmm' 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 (1, 3H); 0.0 (s, SH).

40.2 N-(1H-Pyrrolo[2,3-b]pyrid-5-yi)-6-trimethylsilyl-1-[(pyrid-4-yl)methyl)]-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, SH).

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

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

lig)
This compound was prepared according to a process similar to that described in step




Exanple 5. mp.: 165-166C 1H NVR (DVSO D6), 6 (ppm:
11.8 (s, 11-1); 10.7 (s, 1H); 8.6 (s, 1H); 8.45 (s,

WOlioogﬁ?n?zsi(as, 1 H; 7.95 (d, 1 H; 7.75 (thﬂFHhoosmooosz
2H); 7.5 (m 2H); 6.584(m 1 H); 6.3
Exan'pl e 38 (Con'pound 34) N-(1
H-Pyrrol o[ 2,3-b] pyrid-5-yl)-5-trinmethylsilyl-1-[(thiaz
-2-yl)methyl]-1 Hi ndol e- 2-carboxam de 38.1 Ethyl

@51' by Péﬁzéﬁug@/ Laﬁfyl 5! ltruﬂetwlglm @FIQllwche Elc)aFB%txpl)ﬂ prépared acc%rdlng to the

H- 1 ndol e- car OX % oun |e ISCO
\RECEPP ep&%ﬁcaae%c@orséﬁmgm wittpr Grved2 s&)mﬁtw\ol tie theatpresence of
r
g@%ﬁ?hrggtﬁ@b'ne)tﬁ Lﬁﬁﬁh@ﬁpﬁo%ﬂe gﬂg Egﬂ?et Ig%’déﬂep?eéﬁlgg?ne groduct is then
@éef@dﬁynf@aSh@hfwtowﬁébaee@ a@élymn Qfédtca gektp@ivettde axpgctas product.

@ 0

(ASAEYDRCHONEHINOh o 4 08, PESRENEARRS (15 Tt 1. 74
{edet) @dd (of, ).cE.80 &, Chad. 19 (o RH), &1 Soff, FH)a8 N9 (s, OH).

chr omat ography on a columm of silica gel to give the
expected product. 1H NWVR (DVSO D6), 6 (ppm: 7.80 (s,

#1.21) N-(1 HBRyr(alo[2 BH)] pyrit-6-¥I)Betrimetyisily- B(pyrid-4-gimathyl)- 4Hindole-

gfdcfé"}o(‘?% 7659!5@5#;59 6. 0432(382 OH) 4.24 (q, 2H):

Nhis1edrmyaund| wh2, ﬁseﬂz]rgq/racdelﬁml o- 5-profonelt Sigrilgi oy that -destribed in
%Z E?LE yI )met hyl ] - 1H i ndol e- 2-car boxam de ( Conpound
?ﬁn i's conpound was prepared accord| ng to a pr ot ocol

9. PE-280Qx hat descri bed in nple 5. m

SR g P E SRR P80 e .5 m 0
T (d, ZH) B45. (65 160 5.2k9, 2HT,. ®3 (H9HLH) ; 7.5-7.4 (m 3H);

6.5 (m 111); 6.2 (s, 2H); 0.3 (s, 9H . Exanple 39
(Conpound 35) N-(1

Ex&ypleod D (Chripdjny 40)d- 5- yl ) - 6-f | uor o- 1- [ (t hi azoI 2-yl)

R Pkl i o Sy SR USRI enafePnote-2-

earbaxdmide t 0 a pr ot ocol S|mlar to that described in
%ﬁ%r@gn'?posuhdn\}vgé prepared2 accordlng to a protocol similar to that described in
Example 5.

m.p.: 284-286°C

'H NMR (DMSO Dy), & (ppm): 11.6 (s, 1H); 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 preparéd according to a protocol similar to that described in
Exampie 1.3.

m.p.: 286 — 287°C

'H NMR (BMSQ Dg), & (ppm): 11.61 (s, 1H); 10.62 (s, 1H); 8.47 (s, 1H); 8.35 (s, 1H);
8.21 (s, 1H); 7.82 (d, TH); 7.6 (m, 2H); 7.5 (s, TH); 7.33 (m, 1H); 7.08 {m, 1H); 6.88 (m,
2H); 6.48 (s, 1H); 5.98 (s, 2H).

Example 44 (Compound 44)



1H NMR (DVBO D6), 8 (ppm: 11.6 (s, 1H); 10.45 (s,
1H); 8.45 (d, 1H); 8.35 (d, 1H); 7.75 (m 2H);

4 7.05 1 6. 45 1
Wé%dé)xggﬁ% 66‘?34 oH)( Conpount(JImB 8):) % (m  1861/fR2008/000052

H Pyrrol o[ 2, 3-b] pyrid-5-yi)-6-Ttrinethylsilyl-1-[(pyrid
-4-yl)nmethyl)]-1 H-i ndol e- 2- carboxam de 40.1 Ethyl
(6tr|rrethyIS|IyI -[ (pyrid-2-yl)nmethyl]- 1H-|ndole2c:

gl *H‘ﬁm@% b Y ARG e bofy
swerplots 31c]pyrldmaca-¢argonam;de 6-trimethylsilyl-

;ﬂp%gg@éﬁ%ﬁggﬁ%gg?gé’éaﬁégtag%&gﬂge% ??ﬁgfo%lngm{llgr EJ‘%at described in

@ﬁmP@%yl)mt hanol in the presence of
a ene) tributyl phosphorane (CVMBP). The crude
reé ??égg&?rdoduct is then purified by flash
GHNOAR { DRJBEPDY, ®ippen)ctd.8ifs) 16f); S08 (s dHyd.49 @, gHYS.38@, 1H); 8.27

t r,0
BP9, 71870 7.0 (YN A et B 20T,y 645 m
(1 H); 5199 (s, BHY, B.82Ks, ZH).; 5.68 (s, 2H); 4.01 (g, 2H);
1.01 (t, 3H); 0.0 (s, 9H). 40.2
N-(1HPyrrolo[2,3-b]pyrid-5-yl)-6-trinmethylsilyl-l1-[(p
Mlmpwnq 45)H- i ndol e- 2-carboxam de (Conpound

Ao SRS S i b i
2RV RINGE2-LErBOMANIBYE0 Ds), 5 (ppm): 8.45 (m 3H); 8.30
% H|§ %odnkgdimﬁb \ZIBSS/ (pgéptaaliec!_bfpﬁgrdgg 4@:&3? qolro% szhégrogo(nba%%mbed in
Ex@BpleL6. 9H) . tl::xan‘pls 41 l,(Con‘pound, 32)| |\L|(1I ' d

2. 3- id-5-yl)-5-tri i1yl -1- i
Fﬂ@?iﬂﬁéﬂ%)]ipﬁl ndol g)z cfa: Ibgifam'ydzl 4>1/. 1 EE §15|y“
(PE)NNIFR f(“B':/lBﬂ Bi)l 3'(%!3}”1: (1I|®-i)6'2i)(d: ﬁ;’)l”bmt(byﬂﬂi): b4 (GEQH);;B%@(d, 1H);
BeBaii G 8. T HRb 2ttty 7k e RUREDS Traediy BT 601 s
SHRp WD 2009/ 112678 PCT/ FR2009/ 000052 51 5.1 by

reacting ethyl
5-trinethylsilyl-1Hindol e- 2- carboxyl ate prepared

BER&pIY 4B(Compdignd E)ocess described in step 10.4 with

y ﬁtf?\gﬁ hanol jn the presence of
fvaﬁ ?&Fﬁ?' Mrid- 2yt yriserophiipyrie-4ndvrsshy ) rifd-indalere-
Egokamideor oduct i s then
This compound was prepared according to a protocol similar to that described in
Example 5.
m.p.: 259-260°C
'H NMR (DMSO Ds), 3 (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-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(pyrid-4-yl)methyl)]-
1H-i ndolé-z-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), & (ppm): 10.63 (s, 1H); 8.49 (m, 3H); 8.35 (s, 1H); 8.27 (s, 1H);



purified by flash chromat ography on a columm of silica
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8 CH, C-F, CH, CH F " \_NH 203 - 204
\ /
N
‘ ~
9 | CH,C-CFs, CH, N F  \__NH 319- 320
\
N




778(d

&?P@ﬂﬁf@ﬁ% th

exanpl es of conpounds accordl

1H;
7.04 (m 2H)

7.7(s,
6.49 (s,
that follows illustrates t
e physi cal

1 H;
1

7.6 (d,

1 H; 7.52

H; 6.02 (s,
perties of a
to the inventi

h

2H) ;

i

(d, 1
3.82

gg:oﬁglfoooosz

on.

this table: - the colum "mp. (O" indicates the
nmelting points of the products in degrees Celsius (O);
-—aH—the—conpounds—are—+n—thefoermof—the free—base;
-l Wrepresents an oxygen atony - Zere Qent s| a
gar bon[ atom bonded to the nit ogara of the am de
af Neor jrul S £8)X3: X4 i s Requal r epr esent SNF- °C)
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tjlo a nmethyl group. Table 1 Ra XZ X1~ ~ H N Z X~ 72377
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/ Y
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(- Ro. CH, )G',_IXE, )&7)(203' 204 Me m.p. (°C)
Z;\}Z4 Rb
S
18 | CH,C-F,CH,CH Me NN, 185 - 186
\ N/ Me
S
19 | CH,C-CF5, CH,CH | Me "~ \_NH 311 - 312
\_/
S

20

CH, CH, C-CF;, CH

Me

278-279

21

CH, C-Si(Me)s, CH,
CH

Me

327 - 328

22

CH, C-CF3, CH, N

Me

305 - 306

23

CH, CH, C-Si(Me}s,
CH

Me

202 - 203

24

CH, C-CFs, CH, CH

CF;

247 - 248

25
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N
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N
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N
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44 CH, CH, N, CH F NN, 225 - 227
\ / Me
N
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45 CH, CH, N, CH F \_/ NH 270 - 271
N

Table 2 that follows iliustrates the chemical structures and the physical properties of a

number of compounds according to the invention.

In this table:

- the column “m.p. (°C)” indicates the meltlng points of the products in degrees Celsius

(*Cx

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

- W represents an oxygen atom;




QN CH CH CSi(Me)3, 23 CH M PNH 202 - 203 \ N 24

CH CCF3, CH CHCF3 NH 247 - 248 QO N\ 25 CH, CH,
WOF20092t1 265788 NH 334 - 335 \ N WO 2009/ 112678’CTIFR2009!000052
PCTI FR2009/ 000052 57 Z Ra 7gfo. X1, X2, X3, X4

MP. (CQ Z Z4 Rb 26 CH, C CF3, CH, N CF3 NH 273 - 274
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CF, CH CHF NH?272 - 275 N 43 CH, CCF31CH, CH F NH
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CH, CHF NH 270 - 271 Table 2 that foll
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2009/ 112678 PCT/
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S
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CH \ 7
N
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58 - Z2 represents a carbon atom bonded to the

nitrogen atomof the amde of formula (1); - nis

weaioégzﬂzsi@\b' e2H1Rr z XXrN--~ Z31=7c:ﬁ|FRz‘bo§loooosz
P. (O No XlggX2, X3, X4 Y 3L Z3~z4

Rb 28 CH, CGF, CH CH Pyrid-4-yl NN176 - 177 N Me 29

CH CF, CH CHPyrid-3-yl PN 214 - 215 CXN Nwve 30

CH, C-CF3, CH N Thiazol - 2- yI NH 274 - 275 CXN CH,

=1

i, \J gl \IVB) J JJ. IIII dLUI = L- I [JI'I LO!:J = b\ I
32 CH, CCF3, CH, CH Thiazol-2-yl NH 21 N5| WO
2009/ 11 RCTAER2009/ 00 052 59 z x2 X .
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Thi azol -2-yl NH 165 + 166 CH, C— Si ( Z,CH,
33 CH, CH, C-CF,, CH Thiazol-2-yi ‘CQ 165 - 166
CH, C-Si(Me)s, CH, {C
34 Thiazol-2-yl H 213-214
CH
35 CH, CH, C-F, CH Thiazol-2-yl AC_QH 255 - 256
36 | CH,C-CFs, CH, CH Pyrid-4-yi _CC H 216 - 217
37 | CH, CH, C-CF; CH Pyrid-4-yl ‘CQH 311-313
CH, CH, C-Si(Me)s,
38 Pyrid-4-yi 235 - 236
CH
CH, C-Si(Me)s, CH,
39 Pyrid-4-yl NH 279 - 281
CH
40 CH, CH, C-F, CH Pyrid-4-yl {QH 284 - 286




34 CH Thiazol-2-yl PNH 213 - 214 N 35 CH, CH G F,
CH Thi azol -2-yl NH 255 - 256 ~N 36 CI(—:| CcF:-sc:lzs, CH, CH
| 216 - 217 37 CH, CH, ,
WO gnggmz@'?? NH 311 -313 N_CH CH G Si (C@TER@WOOOU”
CH Pyrld 4 Yl \ / NH235 - 2380 N CH CsSi(M)3, CH
C 39 CH Pyrid-4-yl N H 279-281 N 40 CH, CH, CF, CH
Pyrid-4-yl \ / NH 284 - 286 N WD 2009/ 112678
F‘

HRR2609/-666652—60—Ra—No— X4 X2, X3 X4 Y. MP_ (Q)

. 7 RZUUJ7T U000 0Oz
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46,,LCHI, Pyrid-4-yl NH 259 - , .
ko= gﬁﬁ"é&%’y’&%ﬁd- A-yl BNN 2 13 - 214 XN.Me Me  [THBP-(°C)
¢onpqunds according o the invention égtterfenRl n
itrg and in vivo pharmacol ogical tests that
denorjstrated their valle as thefapeuticalfy active
substlances. These coppounds hav st
acti Vi tontewey es ihel TREVL 4_y( [ 506 - 208
pf inhibition of the current on
at DPRGs
>
46 | GH,C-F,CH,CH Pyrid-4-yl \_/ NH 259 - 260
N
X
47 | CH, C-CFs, CH, CH Pyrid-d-yl TNV N, 213 - 214
N\ h{ Me

The compounds according to the invention underwent in viro and in vivo
pharmacological tests that demonstrated their value as therapeutically active
substances. These compounds have antagonist or agonist activity towards the TRPV1
{or VR1) receptors.

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 recepfor.

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 yg/ml gentamicin and
50 ng/ml of NGF, and then deposited on glass slides coated wit_h 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- -D-arabinoside (1 #M)} is added 48 hours after culturing, to prevent the
growth of non-neuronat cells. The slides are transferred into experimental chambers for
the patch-clamp studies after 7-10 days of culturing.
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effective antagonists of receptors of TRPV1 type. Table 3 gives an example of the
percentage of inhibition obtained with the compounds of the invention.
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Compound No. : % inhibition in DRG patch
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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
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peri pheral), spinal columm and/or brain trauma,

Thedeaafddrtafmhts fifte tﬁéﬁ* fr@lrapfe@he”ﬁéeaéh(ﬂ)é@léliﬁ hﬁtﬂi& @réwll)antlon and/for

Eeurode ener ati on, haenorrhagic strokes (of

BAIFENt 26 PaifrAsh@fignmstion. RO PAN. ARHTOBERYC e P dlrauma-related,

giabstic, FetaonEnAlesbn-eiatéd8r loRik§atd, en Bﬂ'ﬁ){ncﬁlcé@ b?%ntb‘-iﬁaancer or
for reventln and/or treating nmetabolic disorders

GlipaeTiS TeAlmRITe JOStoRart B@Wﬁpeemdgh%'mact'ﬁdvaiwaﬁ@mmgiﬁayack pain,
%c@ﬁﬁéﬁat&@rpﬂﬁ,e\f&fﬁl' REurBRMY, OheddaBRdd, NGhidtaiRk OHehf 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), neurcdegeneration, 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 invention-may be useful for preventing andfor freating
gynaecological disorders, for instance vulvodynia and pain associated with salpingitis



di sorders such as hyperactivity of the bl adder,
~vesical hyperreflexia, vesical instability,

WEEBRHETER S 20T O it 7 4172, R peRanesoons

hypersensitivity and pel vic padl The conpounds of the
i nvention may be useful for preventing and/or treating
gynaecol ogi cal disorders, for instance vulvodynia and
Rai.n ssoci ated with salplngltls WO 2009/ 112678
ﬁ&\"’l‘&%ﬁﬂﬁ%’?% 89682 64 or with dysmenorrhoea. These
products nmay al so be used for preventing and/or

LT R LRIy R ——
disoetngl such| g igastrd-vasdphageal ﬂﬂ&p&@aird&r, etdrmddhs ulckBS,duodenal

ohn a ancr t1LLS eso itis angd. .
ﬁqeir% 9”‘3'8[‘?6' VSRR o 'bﬁ Cro 5 €St F‘?H%’eaﬂﬁsé’ﬁ?whag'“s
iafd ®nibhodolioay be usef ul in the prevention and/ or
treatnment of respiratory disorders such as asthng,
coughi ng, chronic obstructive pul nonary di sease

(SRIdAy, trbrmaaﬁw&@ntﬁé lprédehOifvéitidni Myt BeTuBdrariy tied ;srer/@ham and/or

f the, res tor stem These products.my
Bl O i an AP BIoAUET da ST B GPGRUTE chroris oBSiuctive
PUkdriaks dlseﬂﬁf ebPDYChiloAthdtbnstictinsand Irflaminiatery disorges of the
and zona sIhe compounds of the invention nay al so be
(SSPYafo5¥ SYSIBt i ng depressi on. The conpounds of the
invention may al so be used for treating central

rvous stem |seases uch as .nul ti erosis. .
TRESS GRSt R S b IO b R v anagS ancBr freBind pSadis. prurius,
deandl| oildrn eRicBus Mo ihegpek@ndohder of its aspects,
the present invention relates to pharmaceuti cal
conpositions conprising, as active principle, at |east
THE cOMPBaRIRCLfAIGE PIvEntDG rhdy 4186 be uBsETdK treatingldepsession.
phar maceuti cal conpositions contain an effective dose
of at |east one conpound according to the invention

The @oRIPBHMRCST Ui PREMONIBHLHEABE @sedick treatintysbhirbinerdusaystem
sol vate of the s id conpound and al so at | east one

[S‘I?&?Wlaéé!“l"gbp%téﬁléiﬂs ble excipient. The said

exci pients are chosen, according to the pharnmaceuti cal
formand the desired node of adm pnjstration, fromthe
TBG 2PTORIG5 RS TSIOIAR 100 28 USSd 1of ey BhecSr

The pharnaceutical conpositions of the present
invention may be adm nistered via the

ora
ﬁ‘}B‘PrPWQut&I ancihas Rt tnangsts: ithit PERSERL IvaRtion; rﬁhf%%/%%%rmaceut'ca'
cembeations &ﬁﬁénsmg{‘b& et peddiple, at least one compound according to the

invention. These pharmaceutical compositions contain an effective dose of at least one

compound according to the invention or a pharmaceutically acceptable salt, a hydrate
or a sclvate of the said compound and also at least one pharmaceutically acceptable
excipient.

The said excipients 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, intravenous, topical, local, intratracheal,
intranasal, transdermal or rectal route. These compositions may be administered in a



i ntranasal, transdermal or rectal route. These

conpositions nmay be admnistered in a WO 2009/ 112678

WO HRWOP26¥H052 65 unit adm nistration f@CQT/FR2089/000052
m xture with standard pharmacggtical excipients. They

are intended to be adm nistered to ani mals and hunan

bei ngs for the prophylaxis or treatnent of the

di sorders or di seases nentioned above. The appropriate

WAt tadfrfﬁ.ﬁﬁat@ﬁ f?mméy §trﬁaaﬁir@wlth rytérmérd phaimdcelital exdpients. They
gfeah%qb@gazﬂdaségq m@@r q)ﬁ m’@lls gﬁéggﬁép m&%g%or the prophylaxis or
$rebimah@ bfthe didordtbr dibéddes micrtibead abdvet r aocul ar and

i ntranasal admnistration forns, forns for

adm ni stration by inhalation, topical, transdernal,

w@%@b@bﬂﬁl@%mtlfBFrﬁéiBiU%hllh%EraﬁHn inbINHE QYR REHE such as tablets, soft or
adm nistration forns, rectal admnistration fo

and
DAt geitcapsies. RYYslessn oranies ARe [rarsollytioas %,ﬁg%{gﬁ{@@ns sublingual,

@9&%1 dl:rm&trb@héamemtmbemw C&thﬁMrd?m%séIS%@n'hrﬂstF&ﬁ@ﬁfTﬁ)rms forms for
orm es or | otions. B exanaaﬁ a unlt

PG‘F‘W\'%‘P“%nL?Ynl'@"tanlaé'PPoﬁoRﬁ?a' t’éB?&%mﬁH O DI ¢ IBtremuscular or

!ﬁﬁ*éeéﬁdL@rhdnﬂmEﬁQtoﬁtfofrﬁé TeEBYadriinRirhfidh fohfs Ak limM¥aRE. For topical
nponents: Compound according to the invention 50.0

RBPICRRTh the COMPBUNES ARSOrneD i HBYSTIR reRaPaIsed B Frgams, gels,

poMBdss @fiefionk>. O mg  Hydr oxypropyl met hyl cel | ul ose 2. 25
ng Magnesium stearate 3.0 ng The said unit forns are

dosed to allow a daily administration of fromO0.001 to

80 W&/ Gf exafipleya @it fRfEhPbCadifihistiaitich oPaddorgiudBtaccording to the
to t gal eni cal faorm  There nmay be

accord
E‘é{?‘ﬂtfoé‘di‘ g?bl‘ité%r@bm?)ﬁ CRMPLER e Spllowing careR@ien§osages are

EBmpBINd adRirdify fthe fiR@AE®S do not depart fypqmnghe
scope of the invention. According to the usual

Megeidice, the dosage that is appropriate 428r5dBgn

BedscBithelioSe g6dighni ned by the doctor accord@mggto the
mode of adm nistration, the weight and the response of

EAe ¢aich patient. The corrpounds of the i nvelt™8n may

Al&BxRRobHRBtyRENNGR Preparation of medi camnig.
especially for the preparation of a madl canment for

Maglesiim sleamtet r eat i ng pat hol ogies in  whidh™Mdeceptors
of TRPV1 type are involved, as nentioned previ ousl y.
Accor di n&fto anot her of its aspects, the

T h& 83it iupih fams are dpsadds allgw 2 dﬁl,lv REEIFigFatiop Péﬁpmrpgﬂmhf@ 30 mg of
QéHVB hiREbRSDer RE bEBASHIVARRY SecoMih 1 1R BRehRESofAE
admnistration"to a

There may be particular cases in which higher or lower dosages are appropriate: such
dosages do not depart from the scope of the invention. According to the usual practice,
the dosage that is appropriate for each patient is determined by the doctor according to

the mode of administration, the weight and the response of the said patient.

The compounds of the invention may also be used for the preparation of medicaments,
especially for the preparation of a medicament for preventing or treating pathologies in
which receptors of TRPV1 type are involved, as mentioned previously.

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



WD 2009/ 112678 PCT/ FR2009/ 000052 66 patient of an

ef fective dose of a conpound according to the
Woeg09rM26Y8 @ pharnaceutical |y accept abl pcEFR2009/000052
hydrate or solvate thereof. V§}2009/112678 67

PCT/ FR2009/ 000052 CLAIM5 1. Conpound correspondi ng
to formula (I) Ra H 72" 7 1 X~ XL NZ Rb X1 IH Xa N
W (,CH2)n Y/ (1) in which: X1, X2, X3 and X4

bR SEMNlan bﬁé’&ﬂ@ng@é@ lof ®F cpfdin@t B&ordifg Mot EHégfﬁ’ﬂ/ent!on or a
atomor a group C ; 1t being understood that
ehrrmace ﬁ@CE'R!I?b'wlt sehydhate Sia'éi)tﬁé?,%’ﬁ?fs a ni t r ogen
atom the others correspond to a group CGRL; Z1, Z2,

Z3 and Z4 represent, independently of each other, a
nitrogen atom a carbon atomor a group CGR2, at

| east one fromanong Z1, Z2, Z3 and Z4 correspondi ng
to a nitrogen atom and one from anong Z1, Z2, Z3 and
Z4, corresponding to a carbon atom being bonded to
the nitrogen atom of the am de or of the thioam de of
formula (I); Ra and Ro form together with the carbon
atons that bear them a 5-nmenbered ring, this ring
conprising a nitrogen atom and carbon atons, this ring
being partially saturated or unsaturated and bei ng
optionally substituted with one or nore substituents
R3; Wrepresents an oxygen or sulfur atom n is equa
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-alkyl,

C3-C, -cycl oal kyl, C3-C, -cycl oal kyl



VO 2009/ 112678 PCT/ FR2009/ 000052 68 Cl- C3-al kyl ene,
Cl- C6-fl uoroal kyl, hydroxyl, Cl-C6-al koxy,
C3 C7 cycl oal kyI oxy, C3-C7-

C6- al kyl ene-O-, Cl1- C6- fI uor oal 2
Cyano 5@8 4R5, nitro, NR4§ Cl- CB-t hi WFZDOQIOOOOS
2-

thiol, -S(O-Cl-C6-al kyl, -5 Cl- C6- al ky

SCENR4R5 NRGC(C»R? NRSSCERG, C( O NRARS, CIXC»NR4R5
-Si - (Cl1- C6-al kyl )3, -SF5, aryl-Cl-C5-al kyl ene or

aryl, heteroaryl-Cl-CS-al kyl ene or heteroaryl; the
groups Cl-C6-al kyl, C3-C7-cycl oal kyl,

C3- C7-cycl oal kyl - C1- C3- al kyC&AMSC1- C6-f | uor oal kyl ,
Cl- C6- al koxy, C3-C7-cycl oal kyl oxy,

C3- C7-cycl oal kyl - C1- C6- al kyl ene-O being optionally
SN Igokridouihe Borvéspbnding Yeifomsyla (gr oup,  Cl- C6- al koxy or
NRARS5, the aryl and heteroaryl groups belgg optionally
substituted with one or nore subst R9, which
may be identical to or drffe e ch other; Rl

I's chosen from atonN ﬁ om

Cl- C6- al kyl oa

C3- C7- cycl oal kyI m Cl- oa‘fr uor oal kyl ,

aryl oxy- Cl- C6- al k%/lx het Bc oar WVoxy- C1- C6- al kyl ,

aryl - C1- C3- al kyl enoxy Cl- @gHyrky! .

het eroaryl - C1- C3- al kyl enoxy- Cl1- C6- akkyl ,

aryl t hi o- C1- C6- al kyl , hetyeroaryl t hi 0- Cl1- C6- al kyl

aryl - C1- C3- al kyl ene-t hi o- C1- C6- al kyl

Hewsidbar yl - C1- C3- al kyl ene-t hi o- C1- C6- al kyl ,

Cl- CB- al koxy, C3-C7-cycl oal kyl oxy, C3-C7-

cycl oal kyl - C1- C3- al kyl enoxy, Cl-CB-fl uoroal koxy

HraKe, X:Gnd)Hramrsseni in¢epensiraiyf ea@lﬂtb@f,tawmtiawwtom or a group C-
C7 cycl oal kyl t h| o,
" C7- cycl oal kyl - C3-al kyl ene-thio, -S(0O) -Cl-C6-

at k@,rng ungrgpomhagwr@y@r@grq@ pmong X, X», X5 and X, represents a nitrogen

cﬁ?&@emgﬂﬁ} g%%@é’%ﬂmﬁ g%‘p?ﬁo?g!ark;l S(O 2-,

C3-Cr- cycl oal kyl -S( O 2-,

% %7 C%y %%(P%If Eéﬁres%h (@%%Je‘ﬁ}él%@ &e%) %Q) ﬁ%g‘sa%h'%&ﬁ atom, a carbon

c;(t@)rNRzalwpup ORO) NRAR5, aryl, heteroaryl,

aé%%as%n&ﬁom' 49((%1 2 ﬁg%%g 2 %@rre ?Jorq? o!q h?rﬁgen ﬂtom and

arylt roaryl o ter oar
tdma inenearrmgyL, &s, éara}ﬂd g @opssmmdmg tgpx tashen Btom, being bonded to .

oA ik Bl o TS, (PR RiRle SSAGRID hor R

represents a hydrogen atom a hal ogen atomor a group

% cyc @F%&v@g%? {‘%h ator&sl "E’ébfaf"h g‘reo L ak5 Imembered ring.

CI]JrsCﬁn@Idomwr,sm@Sa Oﬂtroggmlatmrh Widowpon atoms, this ring berng partially

I j :
gatl%éteﬁy g é}?rgélt:ﬁﬁelteocén%ﬁ%; ‘c%r SHaf tQibstr \k%éjcf i b bre Bg@?ﬁeeﬁfbetrtuents
bRs;a carbon atom a hydrogen atom a hydroxyl gr oup,
thiol, Cl-C6-al kyl, C3-C7-cycloal kyl,

C3- C7-cycl oal kyl - C1- C3- al kyl ene, Cl1-C6-fl uoroal kyl,
Gl rebreabis apn, ox@BerCar suyfat ataimky | oxy,

C3- C7-cycl oal kyl - C1- C3- al kyl enoxy, Cl1-C6-al koxy- Cl-
C3- al kyl ene, C3-Cr7-cycl oal kyl oxy- Cl1- C3-al kyl ene,
BisGhuayel al Rk 3C1- C3- al kyl enoxy- Cl1-

Y represents an aryl or a heteroaryl optionally substituted with one or more groups
chosen from a halogen atom, a group C;-Cs-alkyl, C3-C;-cycloalkyl, Cs-Cr-cycloalkyl-



C3-al kyl ene, C(O) NR4R5, C(O) O Cl-Cb-al kyl, CCRH, or an
oxo or thio group the groups C1-C6-al kyl,

%ﬂ@}l C3- C7- cycl oal kyl - C1- C3- al pJ19PR2009/000052
Cl1-Cb-f uoroal k |, Cl-C6 WO 26991 112678

PCT/ FR20091000052 69 al koxy, C3-C7-cycl oal kyl oxy,
C3- C7-cycl oal kyl - C, - C3- al kyl enoxy, C, - C6-al koxy- Cl- C3-
al kyI ene, C3-C7-cycl oal kyl oxy-C, - C3- al kyl ene,

}{éh'eO@ kd' oa%t at'\;}gi}‘éﬁr‘%yccarké?ﬁy @L@#&ﬁr&ﬁikyloxy Ca-Cr-

OSSI bei n st I tut rox% rouE
Qd@ky&p«'&egﬂ“@iefﬁ@RSQ geflugraalkenyy cyan@.s C(Qh&R«Rs. nidro, NRuRs,
gOVd‘fihuBé{lril Rhibf @%@) -at. @nallﬁ@l(h@b%%ﬂcea&lﬂw HONRIROURIR;C(O)Ry,
a&a@g@&(@wms SCOINBs ey Bic: - alkoa 18For 88iHGyCralkylene o
%Y %rg%liyio gl % aﬁigrfglawlhegr@ry} the groups C;-Ce-alkyl, Cs-Cs-cycloalkyl,
@&%W@isi@lkﬁ&«é-almer@ 8i- Qy{l@@f@&]l@lo)a -Cg-alkoxy, Cs-Cs-cycioalkyloxy,
gg-t%yél}: igf‘gltt%/f |k)§§l’% Ko}t b@irn op%é% s%bsﬁﬁfe@l Wit a$Boxy! group,
Q1 %ll@[xk;ar NB¢R), 2he arg) amgﬁhetpmndgrq;@p.bg(r@@nonally substituted with

cyc E% F)Kec%&%{uﬂﬁ&ts % &n g%bggenﬂc% to & d!ffe[(ent from e C(acy other:

aryl -C, - C3 al kyl - OC(O) C3-C7- cycl oal kyl - OC(O)

%3 I%hﬁ’eﬁloﬁgrlgr{ hly&'&ggﬁ (3?&%3/5%99&%5% 'C,-Ce-alkyl, Cs-C7-cycloaiky!
ﬁe@ﬂdﬁ@ikyl@1@a@)'kyleﬂﬁet Gf-Gafler@Jkylarayariaxw%ChéMr detarparyloxy-
Ll

én@ﬁ%ﬁ% Sé?@g(?hf-’? alpﬁb%‘lﬂ-(ﬁ"é\ IO)J%%H%?} —&%ﬁﬂ ?)r\ér{dily‘lﬂ%ﬁ-alkyl
M-y By hoteaargihie-fiCowley | - @y-CaCaltyloairdhio-C.-Co-alkyl

| bl b Co
ﬁetg HCI%E O‘%Mgth%géap&é@ gﬂg"ﬁmﬁéﬂﬁ E%E‘;%Qdeﬁ\émﬁm@ Ca-C;
meqmaéi%ﬁﬁ Caﬁﬂ‘t@@'@h)deﬁtﬂ%-fblbr@ﬂ@ﬁy otchang, &(@INREgemitro, NR4Rs,

|

%é@g_}l’%al i?@ c&éoé@thg: k‘@gloé cgéroQK C@'F(bo%ﬁ&lxitr\lo -S(0)-C;-Ce-
@Ikylaf@(D) Ceﬁy-cmloaikml F&Q)@géiakﬂkylem -Creyaioaliyb -Ce-alkyf 3(0),

%/_r PS@ gp@%j)hat g%e&r %y(%lébi&i-@ azet-[l%q_? rhﬁcloaﬂkyl -C,-Cy-alkylene-

Bl@lenobPRNRIRRe, -h(BeFaalknks, orSFsh dNBg: @éRaz NReSGeRw pE(OINR4Rs,

g?lg%g‘iﬁ%o ﬁf‘?ﬁ%ﬁw@fq@# %ﬁ!‘%{f%ﬁ%ﬂé&éﬂﬁé @@-Ellﬂylgne, aryloxy,

Qy'iz - bstetoantiduyl orQ)siddanithip] thedeterpgiyl @ argbgeiuky Ibeing, optionally

@%@tﬁ\ﬁ@fé@ éyﬁogag&gtltﬁ'%@lé? wfgch %lew&ng?%(%%r different from

exhCrherycl oal kyl - C3- al kyl ene- S(O) 2 aryl -C(O) -

C, - C6- al kyl -C(O)-, C3-C7- cycl oal kyl -C(O)-,

Ca- C7-cycl oal kyl - C, - C3- al kyl ene-C(O) -,

R r@;ﬁeéénﬂmra)dnwmgeﬁ:(aﬁ)):m a hgldgex ydtomCpr @6 gmluky Coly-alkyl, Cs-Cs-

TR S P CaClayprsioy Critomalon Gy, Cror
egrc}daboyioxﬁ, C@T—aydlqdile/h& Cafajdylexg; O— hydroxy!, thiol or C4-Ce-flucroalkoxy;
het er oaryl oxy- C1- C6- al kyl ene or heteroaryl oxy; R6 and

R7 represent, independently of each other, a hydrogen

Rt cepresents, guhen it iCbo@@-by a carbon atom, a hydrogen atom, a hydroxyl group,
thiol, C1-Ca-alkyl; C;-Cr-cycloalkyl, Cs-Cs-cycloalkyl-C4-Cs-alkylene, C;-Cg-fluoroalkyl,
C,-Cs-alkoxy, Cs-Crcycloalkyloxy, Cs-Cr-cycloalkyl-C,-Cs-alkylenoxy, C,-Ce-alkoxy-C,-
Cs-alkylene, Cs-Cr-cycloalkyloxy-C:-Cs-alkylene, C;-Cs-cycloalkyl-Cq-Cs-alkylenoxy-C-
Cs-alkylene, C(O)NR,Rs, C(C)O-C;-Cs-alkyl, CO-H, or an oxo or thio group; the groups
C,-Ce-alkyl, Cs-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C,-Cs-alkylene, C4-Cs-fluoroalkyl, C4-Ce-



al kyl, C3-Cr7-cycl oal kyl ,
Ca- C7-cycl oal kyl -C, - Cs-al kyl ene, aryl -C, - C6-al kyl ene

Wosdlgierg aryl group being optionally sylehiRs088/000052
al ogen

one of rmre substituents,.ghosen froma
atom and a group C, - C6-al kyl, - C7-cycl oal kyl ,
Ca- C7-cycl oal kyl -C, - C3- al kyI ene, C,-C6-fluoroal kyl,
C, - C6- al koxy, Ca-C7-cycl oal kyl oxy,

LA T ——
la’taweﬁszzGmwdoazyiomceca-mylgnd R;Cpog@maile}ﬂ Ch&ksralkyletioxy-C:-C-
O IR

61- C6- al kyl, C3-C7-cycl oal kyl,

% %r‘é%&lt%’%ﬂ%‘ it oo % Eéﬁtﬁo@%n aidth %Aﬁ@é@j@bw&%ﬂ oup Cr-Ce-

'he ary rou tut
alkiyh @aﬂ@?-oyclouﬂqd: Cs-ms-g;yclbalkm& Qahajlgebenef, roptaflirsibaligdn aryl-C(O)-,

oSOk Ssreretly-@res. aorasiriyErosdiyiene ),
Cl-Gbluatdativnt-C(TB- Cﬁyb&(ﬂ)paﬂ:k% abkyl S(G3— CTy-Ce-fluoroalkyl-S(O)-, aryl-
Stokya e ot hstaly SRRl F LatPpi 8ol e
Eymm‘rkaé@d%mllkmmsﬁmgr Caitignlityh©- ngCI)F ,cayglrC o€ patkyl &l (O)-, Cs-Cr-
u a AP r e
R el & b S ool s iR GREGT G Rsdumpplion-0-c0)
CanGD-CY0)-oheteydaryCLC(3)- ahddgtoang or GlylChel heteroapd lapt ,aryl groups
/- cycl oal k Y
bR SR L SR of VS ¥t B S Stds c-Coatin
IG2ithepyolpaikgin aCl-C-sydicdl kyl-@ €4-alyldmea Cgﬂeﬂpoﬂrlkyl possibly being
r ; | {,ernati - RO represents
g&?ﬁ(@ft%é gﬁﬁﬁ&%&ﬁﬁgw%@ﬁé{@ﬁﬁa@% fur altO on(s) of
t he conpound of general formula (l) possibly being in
.t he the
B B e/ Beh Ao Moo 8EPah Sl kg Slesh i 2G4 brove crco
Bty CaQy- ¢yhmaﬂ<gr rﬁge¢7—¢ylute>atkgls©1-6§ albflens argh-CO~8¢dikyleos or aryl, or
I al i.n the, f drate,or . solvate. 2. -
@n% ﬁgqg tﬁ%r ﬁ?ﬂ“a v”r) ?%ec @3}:0(93 atpgl Haé t}ﬁ i \fhem an’ azetidine,
phawolmirtecr | mmhdm‘e t hatepik, Xﬁorp%ﬂlmnd tbﬁérrbq:mbmant piperazine
i.ndependent ach oth r Qu
HBFBRER/Ehe, te%he iR drotofRiRacting Shucoety spetied Sifia aroup
C,-Gsralityh eCFOF-tpolifalkyh) e‘:gtla;s@ctmalk@lf—ca03-alkyldn@cbcdylt¢1e®6 alkylene, aryl,
Pleroarfl it S(@)-" & 8, A8 8], ML GorbikyiS8(052"! 8:-Cr-oycioalkyh
S(0).-, Cs-Ci-cycloalkyl-C,-Cs-alkylene-S(Q),-, aryl-C(O)-, C;-Cg-alkyl-C(O)-, Cs-Cr-
cycloalkyl-C(O)-, C;-Crcycloalkyi-C4-Cs-alkylene-C{Q)-, C,-Ce-fluoroalkyl-C(O)-,
hydroxyl, C;-Ce-alkyloxy, Cs-Cr-cycloalkyloxy, Ci-Cy-cycloalkyl-C,-Cs-alkylenoxy,
- C4-Ce-fluoroalkyl, aryloxy-Cs-Ce-alkylene, aryloxy, heteroaryloxy-C-Cs-alkylene or
heteroaryloxy;

Rs and R; represent, independently of each other, a hydrogen atom or a group C-Ce-
alkyl, Cs-Cs-cycloalkyl, Cs-C;-cycloalkyl-C,-Cs-alkylene, aryl-C,-Cg-alkylene or aryl; the
aryl group being optionally substituted with one or more substituents chosen from a
halogen atom and a group C;-Cg-alkyl, C3-Crcycloalkyl, Cs-C;-cycloalkyi-C4-Cs-
alkylene, C,-Cg-fluoroalkyl, C;-Cs-alkoxy, Cs-Crcycloalkyloxy, Cs-Cs-cycloalkyl-Cq-Ca-
alkylenoxy, C,-Cs-fluoroalkoxy, nitro or cyano;



3. Conpound of formula (1) according to Caim1,
characterized in that anong X1, X2, X3 and X4, one
fromanong X3 and X4 represents a nitrogen atom and

We 200921 f6780r esent, i ndependently of each P@TIER20a9/000052
group CGRl; Rl being as defingg in the general

formula (I) according to Claim1l; in the formof the

base or of an acid-addition salt, and also in the form

of hydrate or WD 20091112678 PCT/ FR2009/ 000052 71

PRy aing.- R-Aogé@ﬁ%ﬂﬁ‘é of td Digmieréd Jactme eomprging meam;togen atom
one of _(Clains , characterized inthat R 1is

@H%%C@)&W‘@W?H??ﬁﬁéwrﬁt om a hal ogen atom a group

Cl- C6-fluoroal kyl or -Si(Cl-C6-alkyl)3; in the form

of the base or of an acid-ad salt, .and al s
RaeepEBantsra 9P Ce Coralkyh o‘l%gréy‘:? *kVEo%Suﬁ%F'QﬂJky? Ci-Ey-alkylene,
fa%flJ@UC% ditylerRCsrrgli the drp @A @él @ﬁtlcﬂaﬂj’ sEbslituted #ith one or more

Sharacterized in that hos e

f
sHestiyants ehossn frem adplgogy At rgaw% ]%ﬁ%% gcrq%gﬁ@‘w CoCr-
fc?aB%tQJs d])@[é}l’éﬁer@ C.SOk- Mﬁﬁ'@all&ﬁ CQ@ECEFRBM of-ci-eydodiigloxy, Cs-Cr-
accor to any 5,
@h@%ib\ﬂ&wr%e%kwlwcwa%-Carf'w%?l@@nf‘%m&r Gy

QPR Ml Ryto§ethst fokHtLA- W T imedered sORMe cOmBHERg ﬂ'ﬁ@ﬁl&ﬂgen atom
froma_ hal ogen atom and a group C, -C6-al kyl or

md@@ﬂ%ewpﬁwbeaﬂhsm ernatively Y represents a
pyridyl or a thiazolyl; in the formof the base or of
an acid-addition salt, and alsomthe orm o

&% reRiEPeRtE @ hajogenopBu AP Folmalky) G rafdf&@?@v' érﬂ% cycloalkyl-
INC AR 1&e, @, MMuoctodiy B¢, GQ-élkéﬁyi eCi-zeydidalkyitady, CWCr-cycloalkyl-

represents an_oxy gen at om the form of %he bas

Sh-Garpllatenexydgi-Fe-Broreakexy: SHRPSTGUPS PG ST SHbstiLted with a
RYSliPOR, Of-Co-akoALENRERS, &%Tt%ﬁ%ﬁel?ﬂ-‘tgfr@;bféblérﬁs alnitro group, cyano or

according to any one of C ains to 7, characterized
iNMReat the group ZfZ1 Ra ZZ4 Ro is chosen fromthe
gr oups

the sulfur atom(s) of the compound of general formula (I) possibly being in oxidized
form,;
the nitrogen atom(s) of the compound of general formula (I} possibly being in oxidized
form;
in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

2. Compound of formula (1) according to Claim 1, characterized in that

X1, X2, X5 and X, represent, independently of each other, a group C-R,; Ry being as
defined in the general formula (I} according to Claim 1;

in the form of the base or of an acid-addition salt, and also in the form of hydrate or
solvate.

3. Compound of formula (I) according to Claim 1, characterized in that

among X1, X2, X3 and X4, one from among X; and X, represents a nitrogen atom, and
the others represent, independently of each other, a group C-Ry; R, being as defined in
the general formula (I} according to Claim 1;

in the form of the base or of an acid-addition sait, and also in the form of hydrate or



WD 20091112678 PCT/ FR2009/ 000052 72 N N -(_/ N NH/
N H \ NHNHN one fromanong Z1, Z2, Z3 and Z,
corresponding to a nitrogen atom and possi bly bei ng

WOoRMod7es67gr m these groups being opti on@dHFR2009/000052
substituted with R2 and R3 asy¢efined in the general

formula (1) according to Caiml; R2 represents a
hydrogen atom R3 represents, when it is borne by a
carbon atom a hydrogen atom or an oxo group; R3
LERLESents, when it is borne by a nitrogen atom a
hydr ogen at om or a group C, -C6- al kyl or

C -C6-alkyl-C(O-; in the formof the base or of an

AC bgg\?ggﬁé bﬁBrrﬁﬂé YI ééquulﬁ%&%rﬁ%ﬁe'}ﬁ dIarE 10b NYREBERHR in that

sol v &@Gaccorlngto a]%
Gheisoehageai fm@nlatrwdssgeehahoam@rha nj #tofhag greyre Gyrletfjyoroalkyl
Z4 Ro is chosen fromthe groups N CXN P

éﬁﬁﬁ?% &l }t € fromamong 71, 72, Z3 and Z

mbtheefgpmmﬂutin@ base ar pf an egidredgitiomsalidansbalse i heotermge hydrate or
idized form these groups being optionally

sut)s i'tuted with R2 and R3 as defined in the general

formula (I); R2 represents a hydrogen atom WO

%0%%%%8@3 gf fofrhi& %%Q%rgﬂgcﬁgny one of Claims 1 to 4, characterized in that

nis equai to 1;
in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

6. Compound of formula (1} according to any one of Claims 1 to 5, characterized in that
Y represents a phenyl, optionally substituted with ocne or more groups chosen from a
halogen atom and a group C,-Ce-alkyl or C;-Cs-fluoroalkyl; or alternatively Y represents
a pyridyl or a thiazolyt,

in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

7. Compound of formula (1) according to any one of Claims 1 to 6, characterized in that
W represents an oxygen atom,
in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

8. Compound of formula (1) according to any one of Claims 1 to 7, characterized in that

the group

is chosen from the groups



73 R3 represents, when it is borne by a carbon atom a

hydr ogen atom or an oxo group; R3 represents, when it
nitrogen atom a hydrogen ato

3?8% Cl- JFO%IG?EBaI kyl or Cl-C6-abkyl-C(O) - |nrpt [F 2?%9/000052

of the base or of an acid-addi |on salt and also in

the formof hydrate or solvate. 10. Cbnpound of

formula (1) according to any one of Clainms 1 to 8,

characterized in that either X1, X2, X3 and X4

represent, i endent |y of eag

or, anon

represents

i ndependent| y 0O

chosen from a hydrogen aton] a hal ogen at om andy

group Cl-C6-fl uor kyl or [ Co-al kyl )3; W is

equal to 1; Y esgnts a optionally

substit ut ed Nfy rnoge gr MHchosen from a

hal ogen atom\a gfoup Cl- | or

Cl- C6-fl uoroa

pyridyl or a thiazolyl; Wrepresents an oxygen aton1

t he up Ra. Z Rb Z4 is chosen fromthe groups

ong(f rgrnl\wwq@u Bz %@rﬂ%mﬂpw@dmdﬁﬁmnﬂomz@d %S’b'y being

mskidifedcrofmhesponding to a nitrogen atom and possibly

being in oxidized form
these "groups being optaonally substituted with R; and R; as defined in the general

formula (1) according to Claim 1;

Ry represents a hydrogen atom;

R; 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 C1-Cs-
alkyl or C;-Cs-alkyl-C(O)-;

in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

9. Compound of formula () according to any one of Claims 1 to 8, characterized in that

Ra
2/
~Z~” "Rb
Z§§Z4
is chosen from the groups

N\_ H
N NH NH
= W -

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

the group

in oxidized form;

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

Rz represents a hydrogen atom;



these groups being optionally substituted with R2 and
R3 as defined in the general WO 2009/ 112678
WO/ Fde9PPRe¥@0052 74 fornula (1) accordi npdOrRRODSI000052
1; R2 represents a hydrogen aygm 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 atomor a group Cl-C6- alkyl
I f
R TPTSAS b1 Pbime b (or] BT, FhybieRoh ARy B e grou
&l %@%entawhe@dm@em taf a nigtogn atom. 2 kdérasn Ftemmar a group Cq-Ce-
?Ijor@%ﬁyém%é%PSI hydro-1 H pyrrol o[ 2, 3- b]

oro-1-(3-fluorobenzy ICR H
|mm1g|f@mzoémeoba@n¢rd@f arNagid-addition sait, and also in the form of hydrate or

§bl¥é{t'§{9| o[ 2, 3-b] pyrid-5-yl)-5-fluoro-1-(3-fluorobenzyl
i ndol e- 2- car boxam de; N-(2,3-dihydro-1

H-pyrrol o[ 2, 3-b]
w_r E é90f5f0H1LTQr(B akichrirld t‘doérﬂb&%zéﬁl tratnd 1119 %0 cRardcterized in

car 0X
#abyrrol of 3, 2- b]pyrld 6-yl)-5-fluoro-1-(3-fl uorobenzyl

ﬁtr#;"k W 5[ geﬁgci‘v%‘aé@s%hpq?deéﬂppémly of each other, a group C-Ry; or,

anEBg ret Xy Pplaadyis) are frpm)among XKnaod &a @prmntmmmos@n atom, and

e'(:%%/hers r%:irsseé\t |Tdc§Penger%tly c]f ea%h ?the %rOl[:p C- R1| 1-] E (3-tr
R lisi ohegest hgrh)q)hgdrygq;m@tqw| 3 -halogen atom and a group C4-Ce-fluoroalkyl

boxam de; N-(1 HPyrrolof 2, 3-Db]
Bg%‘?d §2 %trlrrethylsHyI 1-[[(3-trifluoronethyl)ph

enwmwétmyl]lH-indol e-2-ca rb oxa mi d e;

lP‘"|JE>§/rrres(e)rltt(s) azpréena{i op’uorgillg SuPﬁt'tgte?l“ﬂ%Tr%qﬁ c_)r[ rpgn:e rou?s Cllj] osen from a
halpgerhgiom, & gﬁopn@oJfC‘e gkyl onCadidipupalkyliof alternatively Y represents a
b] pyrid-5-yl)-5-trifluoronethyl -

F?%%%u@i‘%p ényl )nethyl]-1 H
P repasets, - dYypem aidime- 2- car boxani de; N-(7- Oxy-1

miep%érq)l o[ 2, 3-b] pyri d-5-yl ) -5-fluoro-1
-1 ( 7 wor ophenyl)mst hyl]-1 Hi ndol e- 2- car boxam de;
N- (1- Met hyl -

H-pyrrolo[23 b] pyri d- 5y| fluoromethyl
-[ (3-fl uorophenyl) net hyI ] doI e- 2-car boxam de;

N-(1-Methyl-1 H-pyrrolo
pyri d-5-yl)-5-fluoro-1- [(3 rophenyl)nethyl] 1

ljél-chosen ffom the groups

N = e N
7 '\ H —

N NH
‘QC \_ \_/7

S __ /3 H
\/NH \JNH

one from among Z4, Z,, Z3 and Z, corresponding to a nitrogen atom and possibly being
in oxidized form;
these groups being optionally substituted with R, and Rj; as defined in the general



2-carboxam de;: N-(1-Methyl-1
H pyrrol o[ 2, 3-b] pyrid-5-yl)-5-trifluoronethyl-1-[(3-fl

%W*}/ grgt hyl | - PCT/FR2009/000052
1H pyrrol o] 2, 3-b] pyri di ne- 2- cpj boxani de;

N-(1- Met hyl - 2 3-di hydro-1
H pyrrol o] 2, 3-b] pyrid-5-yl)-5-fluoro-1-[(3-fl uoropheny
[Ymethyl]- 1 Hindol e-2-carboxam de; WD 20091112678

N- (1- Met hyl
%Fﬁ@%&%@%ﬁﬁ:ﬁ:ﬁ '5- §/I )-1- [%/(3 trifluoronethyl) phe
Ry rgpnestentd 4 bydregematome- 2- car boxami de; N-(1- Met hyl -

ﬁﬁ negr%%r?g ivh%p F}h?é?ﬂn@ bg aé%e)rr%é] éthpE(ﬁy&r({géﬁ afdn's‘@rr m&%dmup

oxam d
Rs psaressintg, avienty ipporme 5 g nifrogen atosy, ¢ vdfgges- &t@qur @ar@uﬁ Ci-Ce-

Eﬁ‘?lyér?\sgr%wwic(a?t hyl]-1 H i ndol e- 2- car boxani de;

I ihprfoon of thesbasepyr ¢dfdarbagit-pddition galt,cand- gls@ imieHpmp i€ fydrate or
’g_é' hyl]-1 Hindol e- 2-carboxam de; N-(1

pyrrol o[ 2, 3-b] pyrid-5-yl)-5-trifluoronethyl-1-[(3-ne
t hyl phenyl ) et hyl]-1 Hindol e- 2-carboxam de; N-(1

ghp?‘srh%‘mdg””‘fr g () ChoReR IOt hyl - 1- [ ( 3- met hyl phenyl ) m
k(M ydcetyk 2 3-dinyttsd-d H- W@m{&aﬁpﬂrueﬁ yINS{fluoro-1-(3- uorobenzyl)-1H-

r Jpyrid-5-yl)-5-trinmethylsilyl-1-](3-net
Etd?%’ée% gjnerﬁﬁg -1 Hindol e-2- carboxam de; N (1

N—(ﬂ%pmdx{[m@}rmnp;& yip5Sugioy 1-63-tudrebaraylrtitingale-2- Fo(zamide;
méldr?&@;%g'b?ﬁ%@\d 2,§el4;_b)f{f_d?51§j/l) &l ioto-P-(3-BuoroBsnzh-1R-iHdbik-2-
Earpgxarade] 2, 3- b] pyri d-5-yl)-6-tri mathyl silyl-1-[(3-net

Be{liyr rol 'I::%%Egﬂ%ﬂn]:l elylgbglﬂ%' g “ET ?é ?Z ﬁd?lé\b(c%rboxamme

(1 HtE»rf iz ﬁ;lﬂmpldeﬁ’rylb ﬁff@proyl {(3-nethyiphenyl) methyl] 1H—|ndole~2~
R 52- carboxami de; N (1
rro o’[2 3-b] pyrid-5-yl)-6-trifl uororreth?_:l -1-[[(3-t
(R HeRymosial 2 Byil pysideryl)-Priembthylsiyl- -[(3-trifluoromethyl)phenyl]methyi]-1H-

Efg%p Bg)éé}ﬁpgpoxam de; N(1 H pyfr?l o[ 21 _

yri 5-trifluoromethyl-1-[[(3-trifluoroneth

() prymydic[ 28t Higyrid-5-11)-5-trimethylsilyl- 1-[[(3-trifluoromethyl)phenylmethyl]-1H-
ﬁd%r ro rg%%r@d%} B));:: gl geylz) cgr?loﬁg:nodi [[Niglt rifluorom

& (M- Pyotodoi, Blaimiridya-¥h)-3-fideion tHi{B dluorophenyl]methyl]-1H-indole-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1-[(3-flucrophenyl)methyl]-1H-
pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(7-Oxy-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-1H-indole-2-
carboxamide;
N-{1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl}-5-trifluoromethyl-1-[(3-fluorophenyl)methyl]-
1H-indole-2-carboxamide;

N-{1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yi)-5-fluoro- 1-[(3-flucrophenyl)methyl]-1 H-indole-
2-carboxamide;
N-(1-Methyl-1H-pyrrolof2,3-b]pyrid-5-yl)-5-trifluoromethyi-1-[(3-fluorophenyl)methyl]-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(1-Methyt-2,3-dihydro-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(3-flucrophenyl)ymethyl]-
1H-indole-2-carboxamide;



2-carboxam de; N-(1-Methyl-1 H pyrrol o[ 2, 3-Db]
pyrld 5-yl)-5-fluoro-1-[(pyrid-4-yl)nmethyl)]-1
£ boxam de; N (1- I\/E hyl - 1
H-pyrrosﬁ f72 3-b] pyrid-5-yl)- 5 uor o 1 rP| TI§R2|0091000052
thyl)]-1 Hindol e-2- carboxam

H-Pyrrolo[2,3-b]pyr|d 5-yl)-5- trlfluororrethyl-l-[(thia
zol -2-yl)methyl]-1 Hpyrrolo[2, 3- b]pyridi

12M8@15/Pf/2i%g? {:igt%ﬁep‘%ﬂsu JhY{. q&' t@ r%rglgﬂrlégfiﬁnyl}methyl]-‘!H—indole-

riectanl;mqanndﬂu ndol e- 2- car boxam de N-(1

OBy 1A 5 Db R b b SRR B sty 1 -incole-

E@MWG@@/OOOOSZ 76 carboxam de; N-(1

PR P S S Mg

Pnelﬂwilr‘d-li—o'[dZLeBZ bdrpgxandidd: yl ) -5-trinethylsilyl-1
N-§1%ﬂ%@@ﬂf?—@?ﬁIQ[?‘,?%E%H&%-J)E&-M%%-‘?I[Ff-m%%%ﬂé%’ﬂn—?e%yl]-1 H-indole-
ﬁmbi}xﬁnude) 6-fl uoro-I - [(th| azol -2-yl)methyl]-1
IR SHmfsn- Ao oy%étrw-wameaw@ewwnwew pndole-

-oart;dx)anniehyl )]-1 Hi ndoI e- 2- carboxam de;
N(P# yé)?m?c{[%sﬁéur@y% ﬁgnf?dg}ozge r| fllégﬁfﬁ%h%l r%etiwgl?)f” indole-
BrcRyhraxein@e?, 3- b]

R l‘-@)a"?ro}/c]? 3%!1‘53{5'8EH§ tl’%h}ﬁ%liiﬁfi-ﬁ (B Ry e by RS A iniole-2-
Baréyxarnllde;[z 3-b] pyrid-5-yl)-5-trinethylsilyl-1-[(pyrid
M‘( ey (ﬁfﬁéﬁb@wcﬂ%wggg@fufm@eﬁﬁw blgﬁfé‘ﬂlf%%hen{« Brmethyl]-1H-
p¥r(pylRi 3dbjdyridinevRchgbioxdmitleH- | ndol e- 2- car box- ani de;

N(&,&I pryrroio[[%3 é)]pm'ls -5- ¥Ih6 énm?ts'lylglly I] [ﬁ-mstpglﬁe?% meih)[I](‘H—l qdo!e -2-
darbexdnmidet hyl )]-1 H pyrrol o[ 2,3- b]pyridine

RS byt PRI e

t Mmd iR jcarboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-6-trifluoromethyl-1-[[(3-trifluoromethyl }phenyljmethyl]-
1H-indole-2-carboxamide;
N-(1H-pyrrolo[2,3-b]pyrid-5-yI)-5-trifluoromethyl-1-[[{3-trifluoromethyl)phenyllmethyi]-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-6-fluoro-1-[[(3-triflucromethyl)phenyllmethyl]-1 H-indole-
2-carboxamide;
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluoro-1-[(pyrid-4-ylYmethyl)]-1H-indole-2-
carboxamide;
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-yl)-5-fluocro-1-[(pyrid-3-yl)methyl)]-1 H-indole-2-
carboxamide;
N-(1H-Pyrrolof2,3-b]pyrid-5-yi)-5-triflucromethyl-1-[(thiazol-2-yl)methyl]- 1 H-pyrroio[2,3-
b]pyridine-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl}-8-trimethylsilyl-1-[(thiazol-2-yl) methyi]-1H-indole-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyi- 1-[(thiazol-2-yl)methyl]-1H-indole-2-



1 Hindol e-2-carboxam de; N-(1 H Pyrr
pyrid-5-yl)-5-trifluoronethyl-1-[(3-fluorophenyl)nethy
Wol2dbd/pepérs 2- car boxami de; N-(1-Methyl-1

H pyrrol o[ 2, 3-b] pyri d-5-yl)- 17F( 3-fl PCT/FR2009/000052
uor ophenyl )nmethyl]-1 Hpyrrolo[2,3- c] pyri dii

ne-2-ca rboxa mide; N (1

H pyrrol of 2, 3-b] pyrid-5-yl)-1-[(3-fl uorophenyl) net hyl ]
c&erthﬁfcIem o[ 2, 3-c] pyridine-2- carboxam de; N-(1

Pyrrol o[ 2 b]pr|d5 |')-5-f1luoro- 1zo£va rid-4-y

t"hSﬂl"j Pyriole(2; +bleimid-5-y!)datrifiesramethyl- 1fithia: ty%metrwll 1 H-mdole 2-
@EMQ,QIO(%Z 3-b] pyrid-5-yl)-5-trifluoronethyl-1-[(pyri
d-4-yl)nme hylz]-l H i ndol e-2-carboxam de. 12. Process
ﬂ\bﬁ%ﬂé’ﬂd@ rgblayricbPyberidmethylsdylriul(thiazply2-gidroeinyl]-n §-indole-2-
apoRifigef Claims 1 to 11, characterized in that a
conpound of general formula (11) WO 2009/ 112678
PEHERa0dRlR$60 0B 8l-5-717-6X1ucre-B-[(#8azq(-Rtyy)methylletH-indoler?-carbox-
whiigdh X1, X2, X3, X4, n, Y and Ware as defined in the
ener al forrrul a (1) accordi ng to Caim1l, is reacted

-{1-Byreciel Sofriy ok S-y-detriBuoréoetul k(pyrid-4-ymethylRbtH-indole-2-
Qg,%o;a}mgg (It1) inwhich z,, z2, Z3, Z4, Ra and Rb
are as defined in the general forrrula (I) according to
O-dirhPyrTolelR Srblpyridepyid-Sdriiuoremetgdr bKpyridet-glne thwill- 13/-indole-2-

Eg,r%{gé.ﬁ,ﬁgs an am no group, in the presence of a
cou n gent in a solvent; - when B represents a

BB Yok - -5y b-Girivss sty el rl ryicl oyl nestayl)|- 1g#indole-2-
E%Biérﬁnﬂe, in solution in a sol vent;

N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-trimethylsilyl-1-[(pyrid-4-yl)methyl)]-1 H-indole-2-
carboxamide;

N-(1H-Pyrrolo[2,3-bjpyrid-5-yl})-6-fluoro-1-[(pyrid-4- yl)methyl)] -1H-indole-2-carbox-
amide;

N- (1H Pyrrolo[2,3-b]pyrid-5-yl)-5-trifluoromethyl-1- [(pyrld-4 yl)methyl)]-1H- pyrrolo[2,3-
blpyridine -2-carboxamide;

N-(2-Oxo0-2,3-dihydro-1 H-pyrroio[2,3¥b] pyrid-5-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-
1H-indole-2-carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-5-triflucromethyl-1-[(3-filuorophenyl)methyl]- 1 H-indole-2-
carboxamide;
N-(1-Methyl-1H-pyrrolo[2,3-b]pyrid-5-y1)-1-[(3-flucraphenyl)methyl}-1H-pyrrolo[2, 3-
clpyridine-2-carboxamide;

rol o[ 2, 3- b]

N~(1 H-pyrrolo[2,3-b]pyrid-5-y1}-1-[{3-fluorophenyl)methyl]-1H-pyrrolo[2, 3-c]pyridine-2-
carboxamide;
N-(1H-Pyrrolo[2,3-b]pyrid-5-yl)-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-yl)methy!)]-1 H-
indole-2-carboxamide.

12. Process for preparing a compound of formula (I) according to any one of Claims 1

to 11, characterized in that a compound of general formula (I1)



- when B represents a group C, -C6-al koxyl and D
represents an am no group, by transformation of the
WOoRQoaH Ze7igormul a (111) into an amde andPﬁWFREMOQIOOOOSZ
reacting the am de obtained y4th the conpound of
formula (I1) in the presence of an organonetallic
reagent; - when B represents an NH2 group, W
represents an oxygen atomand D corresponds to a

| eavi ng group, in the pgesence of copper salt in
catal ytic anount, axeét Ng anpdnt of a copper
ligand, and a base || a splv ~\13. Process for
preparingacorrpoun N mJIH(II) Xz/ X ©\
B X3 ~W(Il) 4 (,CH2)n™4Y/ ih_which X1, X2, X3, X4,
n, Y and Ware as defined in ﬁgz)gﬁ'eneral forml a (I)
according to Claim1, one f marmng X1, X2, X3 and
X4 corresponding to a group R, in which R
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fihat a conpound of
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in which X1, X2, X3, X4 and defined in the
gener al formJIa () ac r Caiml and B
represents a group Cl- alskqQxylllis reacted with a
conpound of general fornulaiégz [))REP (.CH2)n Y
(M1T) in vvhlchYandnar sdeflnedlnthe gener al
formula (1) according to CIa - when n is equal to

ip whichoy, 2, s Zh Re anskige ate a dq@ﬁénrathefgmml tornvial (1))acicerding to
#airch, LG

- when B represents a hydroxyl group and D represents an amino group, in the
presence of a coupling agent in a solvent;

- when B represents a chlorine atom and D represents an amino group, by reaction
in solution in a solvent;

- when B represents a group C,;-Cs-alkoxyl and D represents an amino group, by
transformation of the compound of formula (lil) into an amide and then by reacting
the amide obtained with the compound of formula (il) in the presence of an
organometall'ic 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.

13. Process for preparing a compound of general formula (II)
/x1 B
X'J\ \ (n)
w
}CHz)n
in which X, Xz, X3, X4, n, Y and W are as defined in the general formula (1) according to

Claim 1, one from among X, X;, X3 and X, cofresponding to a group C-R, in which R,
- represents a group -Si-(C4-Ce-alkyi); as defined in the general formula (1) according to



represents a leaving group, in the presence of a base
in a polar solvent; - when nis equal to 1, 2 or 3,
Worndg sy Of general formila (VII1) | " PET/FR266/000052
represents a hydroxyl group, b8 the presence of
phosphi ne and di ethyl azodicarboxylate in a solvent;
or alternatively in the presence of a phosphine
supported on a resin and diisopropyl azodicarboxylate
[ Y nis equal to 0, with
e A B e e A B BT Tt ch Lo
pb@'ﬁ@@é:ﬂ%lnahatlaemmmng pﬁgweralrf@rmulawl) nert atnosphere
in basic nediu in the presence of a copper salt in

ag/or sol yent. 14. Conpound of general fornula
()a:a), llc), (11d), (I|e) (r'1f), (11g) or
( < H~-CyCH3 \ H3G Si \ CEt HoC | \ \ OF

H3C’% | \HOEt H3C | \ OHl NOHCSlNONOHSC—TlN
O _ CH CH CF,CF3 H3C H3C (lla) (lib) (11c) (lid)
H-O CH3(¥B~CH3 H CSi OEl OBt H3C -Si \ CEl Off HC

| H € \
|n ﬁhl\:h X1 Xﬁ'l ﬁc 1)? ESFIH A l%'l') %sf | if |”{’\Ir§ %%n@ Hglrngglﬁe(!}' egcordlng to
@Pﬁdﬂdcﬁfé#ﬁme%ﬂt&ﬁﬂtouth »gks a conmpound of
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to any one an addition salt

I:’t hi s corrpound with a pharmaceutically acceptable

aC| ﬂ{j alternatively a hydrate or a solvate of the
'6'@ of formula (I). 16. Pharnmaceuti cal

o@@) on, characterized in that it conprises a
corrp r‘ formula (1) according to any one of

B Vi Y bint &1 drd as AefifeddiR AFBERIAIIfERUIY (1 P&ERRTiIRPIoC Iaim 1,

- when n is equal to 1, 2 or 3, with a reagent of general formula (VIIl) in which LG
represents a leaving group, in the presence of a base in a polar solvent;

- when nis equal to 1, 2 or 3, with a reagent of general formula (VIll) in which LG
represents a hydroxy! group, in the presence of a phosphine 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 n is equal to 0, with a reagent of general formula (VHI) 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.

14. Compound of general formula {lla), ({ib), (Hc) (Hd), (lle), (116, (lig) or (IIh):

\ CH,

d d
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15. Medicament, characterized in that it comprises a compound of formula () according



salt, a hydrate or a solvate of this conpound, and
al so at | east one pharnaceutically acceptable

WO MmN 12678 Use of a compound of f ormil a e FR2009/000052
according to any one of d ai 1to 11,

preparation of a medi canent for prevent| ng or treating
pat hol ogi es in which receptors of TRPV1 type are
invol ved. 18. Use of a conpound of fornula (I)

6 CHydbRg &0 Cﬁ‘élbﬁsoﬁletoofﬂa & édc}ltﬂ)n”s itf & i &om ound with a
or eat A

preparation of a nedi canent reven Ing or tr
papmacenticallymesceptableneridoairi @Itermtsreiydersydrateobrogu eallvate of the

@b,s,% éffo:gﬁ(tﬂé‘ FO| ogi cal disorders, gastrointestinal
di sorders resg'ratory di sorders, psoriasis,

pruritus, dermal ocul ar or nmucous irritations,

HB! PRSrmacklfich C%H{p'i:sﬂbﬁ S840 ey indRBI ﬁsgdnwlsggda compound of

cancers.
formula (1) according to any one of Claims 1 to 11, or a pharmaceutically acceptable

salt, a hydrate or a solvate of this compound, and also at least one pharmaceuticaily
acceptable excipient. '

17. Use of a compound of formula (I} according tc any one of Claims 1 to 11, for the
preparation of a medicament for preventing or treating pathologies in which receptors
of TRPV1 type are involved.

18. Use of a compound of formula () according to any one of Claims 1 to 11, 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.



