WO 2009/ 109710 1 PCT/ FR2009/ 000054 DERI VATI VES OF | NDOLE- 2- CARBOXAM DES
., AND OF AZAI NDOLE-2- CARBOXAM DES SUBSTI TUTED W TH A SI LANYL GROUP,
PREPARATI ON THERECF AND THERAPEUTI C USE THEREOF 5 The subject of the

i nvention is,,e0 ) rived fromindol e-2- carboxam d n from

azai ndol e- ngr{n éﬂg@e@esubst ituted with a sil anyl groﬁéﬁ:vggw/&?ﬂp@‘?t an
antagoni stic or agonistic activity, in vitro and in vivo, wth respect to
TRPV1 (or VR1l) receptors. 10 A first subject of the invention concerns the
conpounds corresponding to general formula (1) below Another subject of

the inventi OERIVATBES pD6CeNBOLE-G-CARBOXAMIDEShe ANDPODRdS AZAIND®DERAl

formula (1) oKD | i ti,o r

conmpounds ofC ene)?'gfnltféﬁn%ﬁgsﬂTyﬁ,Wifﬁqpé ﬁl@ﬁlﬂgﬁ ?%Cﬁrlggl gﬁﬁ%’ﬁé‘gﬁ\gfown
phar maceut i ¢HERRSHHBY D THERAPEUEIGUBBIRREQF t he invention correspond to
general formula (l1): HZ~ 2ZZ 20 Gr'" NQ /}-Z22723 724 A NO(CH)n Y
(=) 25 in %i ch: Gl, &, G3 and 4 are, independently of one another, a
C X grm§> or & SYeiechBkR1eain¥pRtioR is CopmesBds dedvadafradndeler-carkesamidesapaden
atomor a CfroﬁGaaéikddle-&%ﬁcaﬁy@ésoabwituted WAthCa- §f}é¢+/p@|-3 | -hicH Bl YA ne,

-al.

C, -Co-fluorqal kyl.. . C, - oxyl., C3-C7-cycl oal koxyl,

Ca- C7- cycl oANRIVIBE CRGEEE diclvibs 17 1470 GBI Hiroo A SR5RECt 13, FRBV (or VR1)

Ci - C6-t hi oaftdegptordlR1R2, aryl - C, - C6- al kyl ene-O  aryl, heteroaryl or

-Si (X1) (X2) (X3) group; the G -C6-al kyl, C3-C7- cycl oal kyl,

C3- Cr- c%ﬁgl oal kyl -d - C3-al kyl ene, C1-C6-fluoroal kyl, C1-C6-al koxyl, C3-C, -
cycl oal Kbxyf sl satiect7ofciigl puention- @incemsathiey tampsudds gropieggonslingnip genemhal | y
subst i t ut edfonwulall)®eltydr oxyl , Cl- C6-al koxyl or NR4RS group; the aryl and

t he het eroarxl be%%? 35 ojgetional,ly substituted with one or nore

subst i t uent S"URESEPIFH SR IMNERRshcoNgAMSProgsases fep ripparingsthecopRaLpds kY | |
C3- Cr cycl oagéndral@ornitha g).kyl ene, Cl- C6-fl uoroal kyl, Cl-C6-al koxyl,

Cl- G-l uorﬂl%th(g?(éﬂbjec? 'oF the iVenfid ton Fnosqtplé use of the compounds of general formula

15 (I}, in particular in medicaments or in pharmaceutical compositions.

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

H  Z7Z,
20 o %1 | N—<\ )z
I w2
G; &7 N o
(CHyn
Y ()]

25 in which;

G4, Gz, G3 and G, are, independently of one another, a C-X group or a nitrogen atom:
X is chosen from a hydrogen atom, a halogen atom or a C,-Cg-alkyl, Cs-Cr-cycloalkyl,
Cs-Cr-cycloalkyl-Cs-Ca-alkylene, Cs-Ce-fluoroalkyl, C-Cg-alkoxyl, Cs-Cr-cycioalkoxyl,
30  Cy-Crcycloalkyl-Cs-Cs-alkylene-O-, C4-Ce-fluoroalkoxyl, cyano, Cy-Ce-thioalkyl, NR4R;,
aryt-C4-Ce-alkylene-O, aryl, heteroaryl or -Si(X,)}(X2)(Xa) group; the C-Ce-alkyl, C3-Cr-
cycloalkyl, C;-C;-cycloalkyl-C,-Cs-alkylene, C4-Cg-fluoroalkyl, Cy-Ce-alkoxyl, C;-Cs-
cycioalkoxyl and Cs-C;-cycloalkyl-C4-Ce-alkylene-O- groups being optionally substituted
with a hydroxyl, Cs-Ce-alkoxyl or NR4Rs group; the aryl and the heteroaryl being
35  optionally substituted with one or more substituents chosen from a halogen, and a
Ci-Ce-alkyl, Cs-Cr-cycloalkyl, Cs-Cr-cycloalkyl-Cy-Ce-alkylene,  C,-Cs-fluoroalkyl,
C4-Ce-alkoxyl, C,-Cs-fluoroalkoxyl, nitro or cyano group;



WO 2009/ 109710 2 PCT/ FR2009/ 000054 one of Gl, &, & and &4 and at nost
.one of Gl, &, G and 4 is a CX group where X 1is an -Si(X1)(X2)(X3)
group; X1, X 2 and X3 are, independently of one another, a Cl-C6-al kyl,

C3-Cr-cyclo -C7- 5 cycl oal kyl - C1- C6- al kyl , hydroxyl, aryl or

het er oar yl 3&&%@09%@%1% or heteroaryl 4roups of XI, R@%/&B%éQWQOOM
optionally substituted with one or nore substituents chosen from a

hal ogen, and a Cl-C6-al kyl, C3-Cr7-cycl oal kyl, C3-C7-

cycl oal kyl - C1- C6- al kyl ene, C1-C6-fl uoroal kyl, C1-C6-al koxyl,
Cl- C6-f |l uoroal koxyl, nitro or cyano group; 10 the Cl-C6-al kyl,

C3-Cr- | -Cl- | pal kyl - Cl1- C&- al k 1, X2, X3

boi g opt 1 oBaF Y CEuipe AP TR R oOF choees s R 2l uR aheBinka

hydroxyl, GlarCeSiKEx:) gaupl - O, NRLR2, aryl or heteroaryl group, the aryl
d the het L ng: ' I | i

e i R KA T L P o,

C3- C7- cy2| o&YRRRIEE1co-alkwyhverrxyl, e asheteiwendgrdupt , ~ 15 C1- C6- al koxyl ;

Cl1- C6- f | uor ed KK hetérohAPgRiups YRRY X3! RYBein g%ﬁévrﬁﬂ% Eﬁ%é?iﬂxt@@ﬁrﬁh?h}@ ofé(ﬁiloré(l

and X2 to for ,tto ether wth ?I|ICOI’1 a [ ears t -t

h
7-member ed PERRYTSSES ShHapeR f[ﬁ?ﬁ:aaﬁ}ﬁ QQ¢Na 406t 8r Faler@vhoSeR traasibyl. §3‘CémeN;

20 ni sequal cyaéalkil-CGal:3lkyleries GFCATUtkoaiyl, aC hel-akedN, Yt -Cl-Neoraakbxyd nitrd &r
het er oar yl Qgéfﬁgquﬁﬁ" onal ly substituted with one or nore substituents
chosen from af ogeén atomor a Cl-C6-al kyl, C3-C7- cycl oal kyl,

C3- C7- c1&| othek Gi-Cenlkgb -Gt GoytveivalkylCAndOE 10wy cloalkkyC - Chglkyl rglips of Xi, Xz, Xa

Cl- C6- al koxyki 3=’ = NG =7 I - Ch- al O
CL. Co- 11 uor ga BoRiraly, SRR S ine Sofefs StoRiorty shidr Hok SHyBREH

- S( 0) 2- C1- Ch=Hstdoxylcay-RriME: R trteroargrmsoumithe ary! | rREeroRIRB OEIRY,
Aryl O oup. CEbe oot e et et g SiAang hosah Yonth flodtr drng of
subst it ut ean?f%ﬁMe gg%ﬁﬁ”@"’%%%’st i %ﬂggf’%c"%%@é'&'qefa&ﬂ‘?%‘ehal GgQﬁf'Uérﬁa'ké{*, 30
% % ?1|5<yl Crl;CB—aﬂkbxszlyCh-Ga#ikydoalkﬁﬁyl,@?itrcmby;mblgfd:upfll- C6|— al k_yIt ene,

- C6-fl uor - =56 : +C6-f | uor oal.ko . nitro or.cyano
group; Z1, E%s‘&yz%emgzgcls asﬁjge, ar%ééé%dg%tfﬁm,&ge&%eer “é{{_rboq(’éesﬁhfs oréagﬁr? P’V&bc beaﬁr%m or
a C(R6) grollsm.a 4- lcc&stenthrsed ong epfiorall ngntaining aihetergaternachnsearfioratO,| 2ast
one correspgfginng to a C(R6) 35 group; the nitrogen atomor one of the

nitrogen atons present in the ring, defined as nitrogen of position 1,
bei ng optionally substituted with R7 when the carbon atom at

20 nisequalto0,1,2o0r3;

Y is an aryl or a heteroaryl; the aryl or the heteroaryl being optionally substituted with
one or more substituents chosen from a halogen atom or a C;-Cg-alkyl, Cs-Cs-
cycloalkyl, C;-Cr-cycloalkyl-C;-Cg-alkylene, Ci-Ce-fluoroalkyl, hydroxyl, C,-Ce-alkoxyl,

25  Cy-Cr-cycloalkoxyl, Ci-Cr-cycloalkyl-C,-Cg-alkylene-O-, C,-Cg-fluoroalkoxyl, cyano,
C4-Ce-thioalkyl, thiol, -S(O)-Ci-Cg-alkyl, -S(0)-Ci-Cs-alkyl, C(O)NRiRz, SO.NRyR,,
SFs, nitro, OCONRRz, NR3COR,, NRsCONR4R;, NRiRz, NR3SO;NRiRz, NR;COR,,
NR3SO:Rs, aryl-Cs-Ce-alkylene or aryl group; the aryl and the aryl-C4-Cg-alkylene being
optionally substituted with one or mare substituents chosen from a halogen, and a

30 Ci-Ce-alkyl, Cg—Cy-cycioalkyl, Cs-Cr-cycloalkyl-C,-Cs-alkylene,  C;-Cg-fluoroalkyl,
C4-Ce-alkoxyl, C4-Ce-fluoroalkoxyl, nitro or cyano group;

Z4, 2o, 23; Z, are, independently of one another, a nitrogen atom or a C(Rs) group, at
least one corresponding to a nitrogen atom and at least one corresponding to a C(Rs)
35  group; the nitrogen atom or one of the nitrogen atoms present in the ring, defined as
nitrogen of position 1, being optionally substituted with R; when the carbon atom at
position 2 or 4 relative to this reference nitrogen is substituted with an oxo or thio



position 2 or 4 relative to this reference nitrogen is substituted with an
., 0xo or thio WD 2009/109710 3 PCT/ FR2009/ 000054 group; Zis 5 either a
cyclic amne linked via the nitrogen atom of formula: A-L | I /NB 10
in which: Ais a C -Cr-al kylene group optionally substituted with one or
two R8 group¥© 29/80971€ - C7- al kyl ene grcup optional | y RGISAR2ZRYA0MWS4 one
or two RO groups; L is a bond, or a sul phur, oxygen or nitrogen atom the
nitrogen atombeing optionally substituted with an R10 or R11; 15 the
carbon atons of the cyclic amne Z being optionally substituted with one or
more R 2 gg@ps which may be identical to or different fromone another;
or an acyclic amne, linked via the nitrogen atom of fornmul a NRaRb in
which Ra and Rb are, independently of one another, a hydrogen atom or a

C, -C6-al kyl 2i€3-C7- 20 cycl oal kyl, C3-C7-cycl oal kyl -C, - C6- al kyl ene,

C, -C6-fluoroal kyl, hydroxyl, C, -C6-al koxyl, :

C3- C7-cycl oal kyl -C, - C6- al kyl ene-O, C, -C6-fl uoroal koxyl, C,-C6-al kyl-C(O) -,
HO C( O -5 C, eitieeral wylieaminedinkabvialthe hitrGaet @prCof ©8maleky| ene, aryl or

het eroaryl group, it being possible for Ra and Ro to be optionally

substituted with one or nore Rc groups V\:hPCJJL may be identical to or
different fromone another; 25 Rc is a haljogén atom or a C -C6-al kyl,
C3-C7-cycl oal kyl, C3-C7-cycl oal kyl - C, - C6- NatByl ene, C, - C6-fl uoroal kyl,

C, - C6- al koxyl, C3-Cr7-cycl oal kyl -C, - C6- alfﬁyl ene-O, C, -C6- fluoroal koxyl,
C -Co6-thioal kyl, -S(O-C, -C6-al kyl, -S(O 2-C, -C6-al kyl, cyano, C(ONR R2,
NR, R2,1302KRwRih: NRSCOR4, NR3S02R5, OC(O NR, R2, NR3COOR5, NR3CONR, R2,

NR3SO2NR, R2, hydr; ~thiel hi = C. = Ch- .
het eroaryl gr oﬁﬂ,rfgé?%?{teﬁw%ﬂe éjﬁ%’ P %ﬁegn%@f g"ﬁ%’sgtruy?d %@? %é(é'{oﬁam%&’s‘or
substituted w t Bi»a&di-aliofensarbup pplicsatlys substibdedwith ome ar twal Rggraupsind a
C -C6-al kyl, C3t 67 6ysd %@b‘&ﬁlphu@%xgqn%ﬂiﬁdé%t?@ th%‘ltrc@!ehﬂtcﬁﬁ'%ein

C, - C6-fl uor oal I%I, C, - Co- al koxyl, - or oal koxyl itro or cyano
group; R and RoPgnally substiiviacwith a9 Rerordhie anot her, a hydrogen atom or a
C, - C6- alXy!l theGrtioh atdms @Y tHeabliyAmin€3 Koing ¥etiopallk slbsRutdddbwitd kvd 6M@ore

aryl -C, - C6-gl kyl ene,, .aryl or .heteroaryl.. gr the aryl and the heteroaryl
bei ng opt i o%&@?“%’dﬁ'}'?}i‘ ﬁ?tyg)a '%qt'ﬁa@ﬂé% 8‘ffe%ﬂ(f§8r‘n oné ariother;

or an acyclic amine, linked via the nitrogen atom, of formula NRaRb in which Ra and
Rb are, independently of one another, a hydrogen atom or a C;-Cs-alkyl, Cs-Cr-

20  cycloalkyl, C;-Cr-cycloalkyl-C4-Cg-alkylene, Ci-Cg-fluoroalkyl, hydroxyl, Ci-Cg-alkoxyl,
Cs-Cr-cycloalkyl-C-Cg-alkylene-0-, C;-Ce-fluoroalkoxyl, C;-Ce-alkyl-C(0)-, HO-C(O)-
Cq-Ce-alkylene, C4-Cg-alkyl-O-C(0)-C4-Ce-alkylene, aryl or heteroaryl group, it being
possible for Ra and Rb to be optionally substituted with one or more Rc groups which
may be identical to or different from one another;

25 Rc is a halogen atom, or a Cj-Cg-alkyl, Cs-Cr-cycloalkyl, Cs-Cr-cycloalkyl-C-Cq-
alkylene, Ci-Cg-fluoroalkyl, Cs-Ce-alkoxyl, C;-Cs-cycloalkyl-C-Cg-alkylene-O-, Cy-Ce-
fluoroalkoxyl, C-Ceg-thicalkyl, -S(O)-C4-Ce-alkyl, -S{0);-C4-Ce-alkyl, cyano, C{ONR1R,,
NR{R2, SO:NR1Rz, NR;COR,, NR3;SO:Rs, OC(OINR{Rz, NR3COOR;5, NR;CONR,R,,
NR3SO:NR1R;, hydroxyl, thiol, oxo, thio, aryl-C,-Cs-alkylene, aryl or heteroaryl group,

30 the aryl and the heteroaryl being optionally substituted with one or more substituents
chosen from a halogen, and a C;-Cg-alkyl, C3-Cr-cycloalkyl, Cs-Cr-cycloalkyl-Cq-Ce-
alkylene, C;-Ce-fluoroalkyl, C,-Cs-alkoxyl, C+-Cg-fluoroalkoxyl, nitro or cyano group;

Ri and R; are, independently of one another, a hydrogen atom or a C4-Ce-alkyl, C3-Cr-
35  cycloalkyl, Cj-Cs-cycloalkyl-Cs-Ce-alkylene, aryl-C,-Ce-alkylene, aryl or heteroaryl
group, the aryl and the heteroaryl being optionally substituted with one or more
substituents chosen from a halogen, and a C;-Cs-alkyl, CS-Crcycloalkyl, Cs-Cy-



substituents chosen froma hal ogen, and a C, - C6-al kyl, C3-C7-cycl oal kyl,
- C3-C7 WD 2009/ 109710 4 PCT/ FR2009/ 000054 cycl oal kyl - C, - C6- al kyl ene,

C -C6-fluoroal kyl, C, -C6-al koxyl, C,-C6-fluoroal koxyl, nitro or cyano
group; or R and R2form together with the nitrogen atom which bears them

an azetidi 0 2Q88/1087t0 nyl , pi peridinyl4 azepinyl, nOPBTYRREOS/000054

t hi onor phol i nyl, piperazinyl or honopi perazinyl group, this group being

optionally substituted with a C, -C6-al kyl, 5 C3-C7-cycl oal kyl,

C3-C, -cycl oal kyl -C, - C6- al kyl ene, aryl-C, - C6-al kyl ene, aryl or heteroaryl

group, the aiMbal Lhe Qaryl | opt j.onal | upstituted with one or

nore substi E( ue%?@gtéh%ssgﬁﬁ%ﬁ@ad%y%géﬁﬁﬂ’ g 6 §&é&{(§1 gF'hWr?a oxyl, fto &1

C3- C7- cycl o&Y&RA groes. e R anek RofarmytogetheOwitla theyhitragen @orCBhith bearsathkyl an

C, - C6- al koxyketidiayl, GiriolitiayIOgbKMiN  aZd ng,i oli -

are, | ndepeﬁdent lyi%gfr fl)ney a%g her% %ﬂﬁty'_‘é’?c@ﬁhﬂ%ﬁ@mﬂ‘é‘%ﬁgﬁbﬁ?qﬁ-ﬁ%& %ﬂ

C3- C, - cycl odPRYPPEEE] SR darkgiove, beiag diptignalivesubstiivjed @jithcs- Gi-Ry-alkle,

aryl or et @rsdhrqxrblogmuca-@hs?cloalwr-_car@-élkseeﬁae.wwoglmmdagarypeft hél@%%?(l&s
0

substituted_w th r re substituents chosen froma hal ogen, an

C, - C6- al kyl ?mé‘@: é@g gayr@I 6’&?&9? ,%‘e 9?‘?{":159‘5’9o%ri’tWP'-'VC,SU'E%'-t'&?‘RWﬁhé’Pe or more
C, - C6- f | uor seipstiguents Chogs ditckmdey IhaldgenCantil aoCeaLaikpy| C;-Ci-tydodiky| C A
group; or ReydskkyRe JQaRlIE, KON Raldio PR A KIGEE SLaRiqrokolsl, RS o
together forma (C2-C5)al’kylene group: ‘i‘% %{@E -TQ-’@'HE?/? KOXYl, nitro or
C3- C, - cycl oSYHPI9ro¥s.- C, - cycl oal kyl - C, - C6- al kyl ene, aryl-C, -C6- al kyl ene,
aryl oriheteroaryl group, the aryl and the heteroaryl being optionally
substituted-wi.th_one or, nor ?ub tituents chosen froma hal ogen, and a

eggqmc%n ly o

g, ) % ?: kyl 3;;%%?29’26 ek U?“Qﬁf%@éyoal kyl l_dz’ ) Cf al kyl ene,
,-C6-fluor® genGatofib or lakOxEh-alkylC,C @ dyciRgr a0z Ybycidaiyl-€ -8l =A% Ane,
R e ST e e
C3-C, - cycl o@ti@ylﬁ'?y sbsiBted kjtheores oCmoDs sUbstitnerds kiibserCirofi6a alakeey| and a

C - G fuor oo by CCLosubaRy, | Crard- s aieBhe. - Geguiorosyiag
al kyl , hydr %QF‘?%N0(P1,'C@5Q'dﬁr°§fh@6’,'r rifFayor. cyany bragp; O6- al kyl ene or het er oar yl
group, the arandcRtoyiBenfohaqaLyd;)digidng PR onal |y substituted with one

C5- CT- oyol KA Ro6aRES B & Ryrcoih B eamiyf one. G, - 0. I bor oal ky!
C, - C6- al koxyl, C,-C6-fluoroal koxyl, nitro or cyano group;

20 R; is a Cy-Cgalkyl, Cs-Cr-cycloalkyl, C;-Ci-cycloalkyl-C,-Cs-alkylene, aryl-Cq-Cq-
alkylene, aryl or heteroaryl group, the aryl and the heteroaryl being optionally
substituted with one or more substituents chosen from a halogen, and a C;-Cg-alkyl,
Cs-Cy-cycloalkyl, Cs-Cr-cycloalkyl-C,-Cg-alkylene, Cy-Ce-fluoroalkyl, Cy-Cg-alkoxyl,
C.+-Ce-fluoroalkoxyl, nitro or cyano group; |

25  or Ry and Rs together form a (C,-Cs)alkylene group;

Rs is & hydrogen or halogen atom, or a C-Ce-alkyl, Cs-Cr-cycloalkyl, Ca-C-cycioalkyl-
C-Ce-alkylene, C4-Cg-fluoroalkyl, C4-Ce-alkoxyl, C;-Cs-cycloalkoxyl, Cs-Cs-cycloalkyl-
C1-Cs-alkylene-0-, C,-Ce-fluoroalkoxyl, C1-Ce-thioalkyl, -S{0)-C4-Ce-alkyl, -S(0)o-C1-Cs-
30 alkyl, hydroxyl, thiol, oxo, thio, aryl, aryl-C+-Cs-alkylene or heteroaryl group, the aryl
and the heteroaryl being optionally substituted with one or more substituents chosen
from a halogen, and a C;-Cs-alkyl, Cs-Cr-cycloalkyl, C3-Cs-cycloalkyl-C-Cy-alkylene,
C1-Cs-fluoroalkyl, C,-Cg-alkoxyl, C4-Ce-fluoroalkoxyl, nitro or eyano group;

35 Ry is a hydrogen atom, or a C,-Cs-alkyl, C3-C7—cycloafkyl, Cs-Crcycloalkyl-C4-Ce-
alkylene, C;-Ce-fluoroalkyl, C;-Cg-alkoxyl, Cs-Cr-cycloalkoxyl, C;-Cr-cycloalkyl-C4-Cg-
-alkylene-O-, C4-Cq-fluoroalkoxyi, aryl, aryl-Cy-Cs-alkylene or heteroaryl group, the aryl



35 R7 is a hydrogen atom or a C, -C6-al kyl, C3-C7-cycl oal kyl,
.C3-C7-cycl oal kyl -C, - C6- al kyl ene, C,-C6-fl uoroal kyl, C, -C6-al koxyl,
C3-C, -cycl oal koxyl, C3-C, - cycl oal kyl - C, - C6- al kyl ene-O-,

C -C6-fluor yl -C, - C6- al kyl ene or heteroaryl group, the
aryl WO 2008&553%%'1%%@/ FR2009/ 000054 @nd the heterofl /FBé’06@/000054
optionally substituted with one or nore substituents chosen froma

hal ogen, and a Cl1-C6-al kyl, C3-C7-cycl oal kyl,
C3-C7-cycl oal kyl -d - C6- al kyl ene, Cl1-C6-fluoroal kyl, C1-C6-al koxyl,

Cl- ﬁ6 1;] | uor @adKbe ieteroarylr veing opymauy BUBstRuted WD, or@oﬁﬁﬂrﬁ%@osﬁf@gf&%ﬁd&%ﬁ
such that: 0 - al kyl ene
group; two |xlgg’I 5?%%5 Sél"'Ha%géé Ibﬁop?n a'%@ﬂak 't Cacﬁy&a“’éxi'k%r%m%'klﬁ?'@ﬁ;p
R8 and R9 nx%ﬂcﬁsd‘b@rﬁi‘fyl ber@ﬁ-dkd))qhd31€E6-fmofﬂa|I@ylahkmlcel&?alﬁ:f gopp; R8 and R10
may together forma bond or a Cl-C6-al kyl ene group; 10 RO and R10 may

t oget her forma bond or a Cl1-C6-al kyl ene group; Rll is a hydrogen atom or
a Cl- C5-3l kyie, R Cb?iﬂ@%ﬂ@@ﬂﬂd)ﬁumd’@tc -cycl oal kyl - C1- C6- al kyl ene,

fl
Cl1- C6- uorﬂﬁbRybrouﬁéTr@@'tag ﬁéﬂﬁorm%oﬁa o? "C# uor@ﬁ%ﬂm%’(y\'lp’ hydr oxyl |

C3-Cr-cycl o | -C1 ene- O
Cl- C6- al kyl ?"&% g??ﬁ/ kﬁ& 015 Qiﬁ@kmrmren@ aryl or
het er oar yl &au@Rgnﬂmjtage;thera‘bdntahsbnh@r@r@,acyé;k e grogpt i onal Iy  substituted

wi th one or hosen fro and a C;-C6-al kyl,
C3- G, - cycl oanEF‘ﬁ?RS @5@7"9%%%4&@5 ’ZE?LO"C%%%N%%SG 9OUPES- £ | uor oal kyl |
C1- C6- al%ox andB&r@ay@@tmwﬁx@/bonmmvﬁmﬂwmbw nitro or cyano
group; 20 R12 is a fluorine atom a Cl-C6-al kyl group optionally
substituted_w th (a]}1 R13 group; - C7- ca/(cl oal kyl

C3- C7- cycl oBrk{Pl acvdrgges pipmsner, a@r@e‘;a Vi Gouca - Riploalkgl - GBC e ydlapiyk-Cl-Cl-

diyl, C3-C, akgtmss, Ocy-GL-ﬂabrl@alkyll @ttag ane&& oagngya@@é%% ?,-%lc?al@lb’?f%e”
t th
A et e L RS SR AT I s.é@QJNRRz oo
ﬁ( R:?) 08\| glﬁchaCackylkyle@e@m%ﬂzetmﬂzgrowmyl AXd %N%ta%arﬂ%e t ¥

(0] ne or- ar e
aryl being optl U%?/ngt/h ?H% |T&? Séjbrs ﬁntgr%%%?n Fl{ﬂrf"e gatf?é?”'t%?s& %@%‘Eﬂ from
a hal ogen, Cahdcwleaikybs- G- @wyciwkﬂaﬁe@!mwl C1—Cs-fluoroalkyl C1-Ce-alkoxyl, '

C3- C7- cycl oa)-&ybydida A I C1- C6- al koxyl,
C3- C7-cycl oal k())Lx{/I i@(y Uﬁﬁeﬁ@rﬁgogllﬁlycﬁtrg erltgi%odr? s§lano group; 30 RI3is a

Cl- C6- al koxyl , C3- C7- cycl oal koxyl, C3- C7 cycl oal kyl - C1- C6- al kyl ene- O,
q % Eﬁfﬁﬁ %amm i;l&d:ﬂ&@@?ém QCCALNR of £%U$M e Wty %rnOHPO%rjogthgg
form (N ox(% de§ Ioaalky ¥ n&'y-oycfoa}ldyl Er%s-a‘ky eng, Cy-Ce-flucroalkyl, >(/‘,‘1 -Cs-cycloalk-1,1-
diyi, C5-C7-heterocycloalk-1,1-diyl optionally substituted on a nitrogen atom with an R4
group; C,-Cg-alkoxyl, Cgécy-cycloalkoxyl, Cs-Cr-cycloalkyl-C,-Ce-alkylene-O-, C,-Cg-
fluoroalkoxyl, CO,H, C(0)O-C;-Ce-alkyl, C(O)NR; Rz, NR{R;, NR;COR,, OC(O)NR:R,,
25 NR3COORs, NR3;CONR;R;, hydroxyl, thiol, oxo, thio, aryl-C,-Cg-alkylene or aryl; the
aryl being optionally substituted with one or more substituents chosen from a halogen,
and a C4-Ce-alkyl, C3-C;-cycloalkyl, Cs-Cr-cycloalkyl-Cs-Ce-alkylene, Ci-Cg-fluoroalkyl,

C4-Cs-alkoxyl, Cs-Cr-cycloalkoxyl, C4-Ce-fluoroalkoxyl, nitro or cyano group;

30 Ry is a C1-Ce-alkoxyl, C;-Cr-cycioalkoxyl, C3-CT~cycIoaIkyi-C1-Cs-alkyiéne-O—,
C(O)NR4R;, NRRz, NR;COR,, OC(O)NR4R,; NR;COOR; or hydroxyl group.

In the compounds of general formula (1), the nitrogen atom(s) may be in oxidized form
(N-oxide).

35
By way of nonlimiting examples of substituted or unsubstituted amines Z, mention may
be made of methylamine, ethylamine, 2-methoxyethylamine, 2-hydroxyethylamine,



35 By way of nonlimting exanples of substituted or unsubstituted am nes Z,
.mention may be nmade of nethyl am ne, ethylam ne, 2-nethoxyethyl am ne,

2- hydr oxyet hyl am ne, WO 2009/ 109710 6 PCT/ FR2009/ 000054 cycl opropyl am ne,
hydroxylaniq&, ZéﬁhL N di m et hyl am no) et hyl am ne, di net hyl am ne,

i sopropyl ani W& 280 1AYT Ht hyl ani ne, 2, 5- db net hyl pyr r ol | FGRKER2009/000054

3- hydroxypyrrolidine, 3-ethoxypyrrolidine, 3,3-difluoropyrrolidine,

3, 3-di fluoroazetidi ne, 3-hydroxyazetidine, proline, aziridine, azetidine,
pyrrolidine, piperidine, azepine, norpholine, 5 thionorpholine, piperazine,

honopi per azicyelop@paliming | Blddoxd/idMing X QQ%N—dErﬁ@tﬁﬁéﬁ%?&Eﬁar%in@] NeRbAHERine,

e o S VRMGE PR AR T4 5 s Sovsomproton

oct ahydr opy rethopypyirdidines, 3, 3attahyyrrolidingo BiMfludiﬂﬁﬁﬁMﬁlépiiﬁlQﬂ#b)g@béﬁlﬁne,
Ihept aneg. dTomgL: AAfte, “SbARINGS. RHRIGREY" HaRine! ofisphe. 1 Toetali,

di azabi cycl (yriemgrphp?i/qeg;ct anpigeraatieaz abi hoywipigesasing,] nonazatscyclol3) 1 Dlteexanss, ext
Val e bf <1 rabibfekRDioNptands” 82 AHERERS Bibciaks, ook IRk forloBlPds Sifaryaie "¢
contain frofYiolpgyroles,r pestelydseigdoieor oetmhusrgispindole; Cloatahydrapymaloppritdines;, o
mean a car bdaedtasiashuioihg) tdREhyRYIs6ONARING, | HEBBRydrohBpRhGRIIRRN dro- the

term"an al 15 _1ntended to .nean; | i near or "branched, saturate

al i phati ¢ §V%du°p°ﬁaé§?ewvay of aé?%lﬁétﬂ?‘gé-,"?%%ﬂ‘?'??ﬁ’ may b&arabieyesl2 2etingmtanes; hy| |
propyl , 10 s epapyeiol3.Bulfadtanes saibrabidycio{ 22 1 detknek anp@Rabityclds 8. 1jndH=pees; 20 -
the term"an al kyl ene" is intended to nmean: a l|linear or branched, saturated
di valent al kyl group, for exanple a Cl.3-al kylene group is a |linear or
branched, dIRAESRNtexCeithe Aresartdavartiann contai ning from 1 to 3 carbon atons,

for exanpl e-a tABRILENE “C., WHR Eandlz m%&%b@irféwaﬁié% t (B7ORYLEASed o T NE
term"a cycl oal k i ntended to mean: “a cyclic carbon-based group. By

| " i
way of 25 exd'ﬂf)%/'bgf"a%@ﬂ‘tbﬁﬁ?pﬁ'ﬁ}”ﬁ'@t gy CoplRirciem & i ppgnbon elamso et yi | _
cycl opetfiyl,  epoipEhelyC;” ieintendedt@HRSN a-carbth-beM chaintBAEh AFYSHtaR N " 1S
I ntended to Meaglis ?a}rgdn 5@m757 menbered cyclic group containing froml to 2
het er oat ons chosen from0, "S or N, - the term"a cycloalk-1,1-diyl" or "a

het er ocycl oal Kba termifayl alkylsisi inteedde do hoeame aninear oBBragicheq) fturbiltel AllPatic
group. By way of examples, mention may be made of methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl, etc., groups;

20 - the term “an alkylene” is intended to mean: a linear or branched, saturated divalent
alkyl group, for example a C,s-alkylene group is a linear or branched, divalent
carbon-based chain containing from 1 to 3 carbon atoms, for example a methylene,
ethylene, 1-methylethylene or propylene;

- the term “a cycloalkyl” is intended to mean: a cyclic carbon-based group. By way of

25 examples, mention may be made of cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc., groups:
the term “a heterocycloalkyl" is intended to mean: a 3- to 7-membered cyclic group
containing from 1 to 2 heteroatoms chosen from O, S or N:

- the term "a cycloalk-1,1-diyl” or “a heterocycloalk-1,1-diyl” is intended to mean: a
30 group of the type:

- where D is a cycloalkyl or heterocycloalkyl group:
- the term “a fluoroalkyl" is intended to mean: an alkyl group of which one or more
hydrogen atoms has {(have) been substituted with a fluorine atom;




where D is a cycloal kyl or heterocycloal kyl group; - the term"a
.fluoroalkyl" is intended to nean: an al kyl group of which one or nore

hydr ogen atons has (have) been substituted with a fluorine atom WO
2009/109710\& P 6FF2009/000054 - the term"an al koxyl™ is intended to
mean: an -0-_F&§a-%%99259 where the al kyl7group is as B&T/REA0ABHOH054 t he
term"a cycl oal koxyl" is intended to nean: an -0-cycl oal kyl radical where
the cycloal kyl group is as defined above; 5 - the term"a fl uoroal koxyl"
is intended to nean: an al koxyl group of which one or nore hydrogen atons

has (have) beetheselostar k& inferdietilttl AdaReamLOMikyl rddiéal WREFB {ha diklh gRJKY!
IS intended to. S-al kyl radical where the alkyl group 1is as

. |sr5%at%:inan bove . 2 : :
defi ned above; ™"t é ?%??ﬁ an aryl" is intended to nean: a cyclic aromatic
group conpri-si thg tben ieeyclodiRoxy! & dhtdfdeshtobmBamt H1TSO-dPylowryl raHicak aABleeHeOf
aryl groups, n@lrg' Rae enyl or naphthyl groups; - the term
"a heteroaryl™ isda?p{“g%ggy?o neg%%fogp%- to 14-nenbered aromatic
monocycl Pc, ~bi B¢drime “arflupidalispsyli is iptandpd domesimiangalkoxyhybupoofSwiiiel eneairons

chosen {1 om Omof® Bardbenlto¥ e ihatk) SR fila TR flamHel dismnet er oar v,
mention may be de of imdazolyl, E)yrazo ylI', _thirazolyl', "oxazol yl,

i sot hi azol yr, 'ihgg%ahﬂ joalky() isiNanded i gisaBNIN ~Swebiagicsl where tbﬁiaﬁwl aogby|
triazolyl, tetisazaefihed ghoviedi nyl, pyrazinyl, pyrimdinyl, pyridazinyl or
ey be. mde” of NEREB 1 LB HABHOH 1o MB8Y DY BRI O/ Bun G RImEReen
benzoxakdl yl , ®Hend ilicdeowol apvms.i Bydaap bl éxaniez oft drilagrolps, mentiso beryzsf maasy! ,

i sobenzot hi az e B ridinyl, rrolo[2,3-b ridinyl,
pyrrol of 3, 2- bf“éif"ﬁ‘?a%ﬁgﬂ’@bﬁﬁﬁ‘jﬁ%g,yz-c] oyr i di nyl qLi nol i ]n5|y Y |
i soqui nol i nyl ,t gi gl !anbﬁt,emehjﬂl aAtienesd tormean: naxal ionyh-roprobersd drpmatiy of
exanpl es of a rhéhdtyeild, BidEicEEOREYdic JFBIY b&ﬁtaﬁﬁé s RRes Hotd¥htbAR[ chogan 25

a] benzi m dazol yl , -t hiazol o[ 1, 2-a] benzi m dazo
i mi dazo[ 1, 2-a]fé)é'?19’%i‘?fé\gol yl . pyrimdo[1,2-a]benzim dazol yl or

pyrazi nd 1, By ajdyefizkarnplaz of ¥ mogiboytiis heterddig, nBABN Maf bk athde of ifidaadignded t o
goner al f or BT =08 bR, KOBaBaT okt HightRadoresivot:
fluorine, athéasdiazoivhdriazelyhrietmdaty! @yridinyl, pyrazinyl, pyrimidinyl, pyridaziny! or triazinyle
groups;
by way of examples of a bicyclic heteroaryl, mention may be made of indolyl, isoindolyl,
20  benzofuranyl, benzothiophenyl, benzoxazolyl, benzimidazolyl, indazolyl, benzothiazolyl,
isobenzofuranyl, isobenzothiazolyl, pyrrolo[2,3-c]pyridinyl, pyrrolof2,3-b]pyridinyl,
pyrrolo[3,2-blpyridinyl, pyrrolof3,2-clpyridinyl, quinolinyl, isoquinolinyl, cinnolinyl,
quinazolinyl or quinoxalinyl groups;
by way of examples of a tricyclic heteroaryl, mention may be made of pyrido[1,2-
25  albenzimidazolyl, thiazolo[1 ,2-albenzimidazolyl, imidazo[1,2-a]benzimidazolyl,
pyrimido[1,2-a]benzimidazolyl or pyrazino[1 .2-albenzimidazolyl groups;
- the term “a silanyl” is intended to mean: an -Si(X;)(X2}(Xs) group where X, X, and
X3 are as defined in general formuia (1);

- the term “a halogen atom” is intended to mean: a fluorine, a chlorine, a bromine or
30 an iodine;

“oxo0” means “=Q";
“thio” means “=S",

The compounds of formula () may comprise one or more asymmetrical carbon atoms.

35 They may therefore exist in the form of enantiomers or of diastereoisomers. These
enantiomers and diastereoisomers, and also mixtures thereof, including racemic
mixtures, form part of the invention.




30 an i odi ne; - "oxo" neans "=0'; - "thio" nmeans "=S". The conpounds of
.formula (1) may conprise one or nore asymetrical carbon atons. 35 They
may therefore exist in the formof enantioners or of diastereoi sonmers.

These enanty} | ast ereoi sonmers, and al so m xtures thereof,

i ncl udi ng réﬁ’gjﬁ@&g’ﬁﬁgﬁﬁ es, formpart of8the inventi onPOKFR8009100005¢ 8
PCT/ FR2009/ 000054 The conpounds of fornula (1) nay exist in the form of
bases or of addition salts with acids. Such addition salts formpart of

the invention. These salts are advantageously prepared with :
pharmaceutically acceptable acids, but 5 the salts of other acids that are

ful, f Ry 1salati t s of fornul
(Yl 50 for e ipundhe RiinlN i Exke R BB blaneS GRE ARP PG Sl iR 1)
may be in t §E9PoP¥RNAdNiparsatte fororpastofdhe inser®n. i . e.  in the form of
S A . h
sol vent . . Such by Egﬁ%ﬁﬁ@%ﬁﬁ“feﬁ?@? R BnafPheBSilcBy BloehBh e Bh” °
Among t he cﬁ?‘?pﬁé' 8" gihegaatidsathat @renusaful.l for vixamplearfer putiyiegt or isbiating the

i nvention, aohpowids o ErGILELP) Do RARRRRIShd Rv&RRL i tuted by the conpounds
| roup where X is an

f whi ch: . G3 d C X
- glr ( x1|) ?xz) ?ﬁ%)"&fgﬁ’ g‘dlqus%ﬁsn%r?ﬂféf’&%db S”@%/ bedp ,t’%]'ti?”ar?a hysiratesiongf solaHegricup;
(132 >C<1, x2I armldhxiﬁorm@',ass?deﬁmacbenb#njairﬁfiorwwmﬁﬁ@é bﬁhgre&n?éc@@s af\{ﬁﬂt!cer orwilth (0
-C,-CyClO . n 1 CO (0] o1 .genera or nul a
ycl og sbwbnpéu?\{ %f%déat% QHE so@%s%lsog‘g% R gﬂﬁ\&ﬁ%\{?ﬁtl .

whi ch aje subjects o I nventt on, conmpounds is
constituted by the conpounds for which: 20 one of Gl, &, G3 and 4 is a

C é( %2 og p WHBoBg %0 eorappungs OKggriexanionxd)la gy am_ra‘.hddrdaeukciijédﬂ?:bSthe]gﬁvéﬁiion,@{irﬁ@

an ein r ' , re, independently of one another, a

net hyl , et hs‘f%r%o%rogpyl U?'%e'rsié%B%pgtFé%yghyec?%’ﬂ%ngsg?rVQH wyl group. 25 Anong

LT a subar aup o - camaaena s & atot Wit M8 SIS Ko P T Bler"n 1 &

equal to 1. %ﬂﬁ@cﬁﬁg‘gémgﬁmaﬁner al formula (1) which are subj ect s

of t he TinveXt Xerand&; are, independently of one another, a C1-Ce-alkyl, C3-C;-cycloalky! or aryl
group. '

Among the compounds of general formula (I} which are subjects of the invention, a
second subgroup of compounds is constituted by the compounds for which:

20 one of Gy, Gy, Gz and G, is a C-X group where X is an -Si(X4)(X2)(Xs) group; the others
of Gy, Gz, Gz and G, being a CH group;
X1, Xz and X; are, independently of one another, a methyl, ethyl, isopropyl, tert-butyl,
cyciohexyl or phenyl group.

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

third subgroup of compounds is constituted by the compounds for which:
nis equal to 1.

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

Y is an aryl or a heteroaryl; the aryl or the heteroaryl being optionally substituted with

one or mare groups chosen from a halogen atom or a C+-Ce-fluoroalkyl group.

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

Y is a phenyl or a pyridinyl; the p'henyi being optionally substituted with one or more



30 fourth subgroup of conpounds is constituted by the conpounds for which:
.Yis an aryl or a heteroaryl; the aryl or the heteroaryl being optionally
substituted with one or nore groups chosen froma hal ogen atomor a

Cl1- Co-fl uor o\iavl k§l g/r(até% Anong the conpounds of general fornula (1) which
are subjects PRY/108vAAti on, a fifth 38 subgroup of ESHERAPONYED0054
constituted by the conpounds for which: Y is a phenyl or a pyridinyl; the
phenyl being optionally substituted with one or nore WO 2009/109710 9

PCT/ FR2009/ 000054 groups chosen froma fluorine atomor a CF3 group. Anmong
the conmpoundgowps grizen fonf DUBHNG atdm orBICH] gRéL. Subj ects of the invention, a
si xth subgroup of conpounds is constituted by the conpounds for which: 5
Z1, 72, Z3 %d Z4 are, independent Iai' of one another, a nitrogen atomor a
C(R6) gr oup, MO & PPRRYHIFEI A Pansrah fermula & whighopreasbladte obifeeinyention, a

cor r espondi rigktt Sulsyr&RE) cafigibds isRSnsuRdydhe 86MpatRI¥foANRAS the conpounds
of general fornmula (I) which are subjects of the invention, a 10 seventh

subgr oupSof ZoFpdirad Z,sare,dnddpentemtly dhonehmoterpoHndged atombi QE(R?Agr.bﬁp,a
s
£

it t cH Al th f th
general for %?@ﬁ:%ﬂ%@@?g@g%ﬁ Bi 3By e efers eradng fe R Rprorous:
subgroup of FedsrpduHwgengtadnstituted by the compounds for which: 15 Z is a

cyclic amne linked via the nitrogen atom of formula: A-L | I /NB 20

in which: Aj - o= Pt bstitut with one or
two R8 roué@%ﬂes&am%dﬁé%-%g%l?gP%ﬁgorgﬁ%éugpwel%o%glsﬁ'{wegggogt PEPEIRNL A one
or two gsevRyEh subgrpup af ¢nemebunds isscapslitptedrhy tbe ggmpoundsifot wiigien at on t he
nitrogen at bei n optionally substituted with an R1O or R11 group; 25
t he carbon b?r%“@%g?%@t%@mq &1 deiPne Zzatee? Rl BPER-onal | y substituted with
one or nore R12 groups which may be identical to or different from one

o R _ . . . ' . N
anot her AnRhg Re GonfRblinddef ﬁ?e?geh’n%ré?%ﬁlas\m lgﬂfcgrderg Ssg@'%@trsadf th rlrivﬁ\hﬁor{, )

Among t he conpounds of general formula (I ects o
i nvention, &N eithsuhgrodR effomneusts sepsiiinied by dhe oermpeungsder Wyich:he
conpoungls f%ris\gf},iyglh: Z i?‘lnl?edc&fé: ic.amne |inked via the nitrogen at om of

forml a. .|c arine he nitrogen atom, of formula:
o
/N—B
20  in which:

Ais a C4-Cr-alkylene group optionally substituted with one or two Rg groups:
B is a C4-C-alkylene group optionally substituted with one or two Rg groups;
L is a bond, or a sulphur, oxygen or nitrogen atom; the nitrogen atom being
optionally substituted with an Ri; or Ry; group; |
25  the carbon atoms of the cyclic amine Z being optionally substituted with one or more
R12 groups which may be identical to or different from one another:
Rs, Rg, R1o, Rys and Ry, being as defined in general formula (1).

Among the compounds of general formula (I) which are subjects of the invention, a
30  ninth subgroup of compounds is substituted by the compounds for which:

Zis a cyclic amine linked via the nitrogen atom, of formula:

At
N—B
35 4

in which:



A-L I | /NB 35 in which: WO 2009/109710 10 PCT/ FR2009/ 000054 A is a

.C, -Cr-al kylene group; Bis a C -C, -alkylene group; L is a bond, or a

sul phur, oxygen or nitrogen atom the nitrogen atombeing optionally
substituted R oup; 5 the carbon atons of the cyclic amne Z

bei ng option")gﬁgogé}ﬂggf?élt ed with one or fre RI12 grouEgVﬁRé’ﬁoﬁéQDO@@‘*

i dentical to or different fromone another; Rl1 and R12 being as defined in
general formula (l1). Anmong the conpounds of general forrmula (I) which are
subj ects of the invention, a 10 tenth subgroup of conpounds is constituted
by the conpounds isar CwBi-alkylede igrou; cyclic am ne |inked via the nitrogen
atom of formul g . L~ 15 in which: Ais a C -C, -al kyl ene group;
Bis aC-C-al iey.'ls'e&{ral%1 8? (%llh( I?{WL\LQE)L‘DS a bond; 20 the carbon atoms of the
cyclic amine Z Hebadongt dronalliplursatygen bohirdgen blomtie oitrogen etonRh&ingr oups
whi ch may be i deptib 1L0stRl; givj- t m one anot her; R12 being as

defi ned 'én ene?{'gﬁlI ﬁipﬁuﬁ?ﬂ L{‘F ..’tk%ﬁg”?{%jgbormounds of general formula (1)
whi ch are siflf EPen glomsef the gy iagtne &heingDptipraliysubstituieg mitbpnefor ctatpounds
I's constit utRedghyipt keiceANBPHE RBNEQH t\B Gfferedt from Bné ¥Rbther; ami ne |inked via

he nitr f formula: AL | /NB
the nit Oge%?gr?d 120beingoasnyef?rlled ingeneraitjmmula(l).

Among the compounds of general formula (l) which are subjects of the invention, a
10" tenth subgroup of compounds is constituted by the compounds for which:

Z is a cyclic amine linked via the nitrogen atom, of formula:

Ay
N—B
15 7
~in which:
A'is a Cy-Cr-alkylene group;
B is a C-Cr-alkylene group;.
L is a bond,
20  the carbon atoms of the cyclic amine Z being optionally substituted with one or more
R12 groups which may be identical to or different from one another:

Rz being as defined in general formula ().

Among the compounds of general formula (I) which are subjects of the invention, an
25  eleventh subgroup of compounds is constituted by the compounds for which:

Z is a cyclic amine linked via the nitrogen atom, of formula:
ol
N—B

30 g

in which:
A is a C4-C;-alkylene group;
B is a C4-C;-alkylene group;
L is a bend;
35  the carbon atoms of the cyclic amine Z being optionally substituted with one or more
Ri2 groups which may be identical to or different from one another:




30 in which: Ais a Cl-C3-al kylene group; Bis a C -C3-al kylene group; L
.is a bond; 35 the carbon atons of the cyclic am ne Z being optionally
substituted with one or nore R, 2 groups which nay be identical to or
different from one anot her; WD 2009/109710 11 PCT/ FR2009/ 000054 R12 is a
hydroxyl gr oS 20891897 He conpounds of gdderal formula POT/RR26A94109054

subjects of the invention, a twelfth subgroup of -conpounds is constituted
by the conpounds for which: 5 Zis an azetidinyl or pyrrolidinyl group; the
carbon atons of the cyclic amne Z being optionally substituted with one or
more R12 grRuRsa Wairekyl Grypbe identical to or different fromone another;
R12 is a hydroxyl group. 10 . Anong the conpounds of general formula (1)
which are subjects of the invention, a thirteenth subgroup of conpounds is

constit ut ed RchErecermraungs of Genaral armuta (1 whichagrgcsubiecinPhihie inventied. @i a
the nitrogenwafth Bubgbup ef Mﬁbdﬂ@@%’cdﬂgtlt’ﬁ@oorg/t cBRPouit @gﬁgchndependent ly

of one another, a hydrogen atom or yl  group. nong t he
conmpoundS ofZ |g®n@zaildlﬁ3ﬂrbrr‘py;@o|(jirbﬂ glaugh are subjects of the invention, a

f t th tit b ds f whi ch:
U e SR R TR en PSS P G T PR o k"
whi ch Re andRiz Ripups whichmiplenidentiday toodr differestriatnnens aaotfer; C6- al kyl gr oup,

nor e partlcqq sl YVh 0 Anong the conpounds of general fornula (1)
whi ch are sub?esct s%@y#mu nvention, a fifteenth subgroup of compounds is

constituted by the conpounds for whi ch the definitions of G, &, G3 and
&, n, Y0 zAma, thexompbuadsl of ggherahfoainalee( I)iWBICDCHTBISHIBﬂlCtS émmagntzémnon a

Xt eont ouBEdh Bund BT Aol Con B BieB IR 6 SR wRIBUIER or whi ch:
one of Gl, &2g a%c%l@ a%'mé Sllnﬁeg:vPé tﬁé ‘ﬁ@g&@%&ﬁn %ol (f?_[nﬂﬂa Nﬁa%]ﬁ (A@h( %%)a%j’

group; the her s
are, indepe e@??i'?d?ﬁengﬁ%tlydﬁ&”ﬁ@rnf’thﬁr@ h)@go%nqupm CC@- colsYl@0uy | or aryl
30 group; n is equal to 1;

15 Among the compounds of general formula (1) which are subjects of the mventlon a

fourteenth subgroup of compounds is constituted by the compounds for which:

Z is an acyclic afnine, linked via the nitrogen atom, of formula NRaRb in which Ra and
Rb are, independently of one another, a C;-Cg-alkyl group, more particuiarly methyl.

20 Among the compounds of general formula (1) which are subjects of the invention, a
fifteenth subgroup of compounds is constituted by the compounds for which the
definitions of Gy, G,, Gzand Gy, n, Y, Zy, Z5, Zs, Zy and Z given above are combined.

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

one of Gy, Gz, Gz and G, is a C-X group where X is an -Si(X;)(X2)(Xs) group; the others

of Gy, Gz, G3 and G, being a CH group;

X4, Xz and X; are, independently of one another, a C,-Ce-alkyl, C;-Cr-cycioalkyl or aryl
30 group;

nis equal to 1;

Y is an aryl or a heteroaryl; the aryl or the heteroaryl being optionally substituted with

one or more groups chosen from a halogen atom or a C,-Cg-fluoroalkyl group;

Zy, Zy, Z3 and Z4 are, independently of one another, a nitrogen atom or a C(Rg) group,
35 one corresponding to a nitrogen atom and the others corresponding to a C(Rg) group;
Re is a hydrogen atom;



Y i's an aryl or a heteroaryl; the aryl or the heteroaryl being optionally
_Substituted with one or nore groups chosen froma hal ogen atomor a
C, -C6-fluoroal kyl group; Z1, Z2, Z3 and Z4 are, independently of one

anot her, a ni or a C(R6) group,. 35 one corresponding to a
nitrogen ato égg&g"ﬂ@bg%ers correspondi i¢ to a C( R6) nggTFJFRZRgQ(QODQM
hydr ogen atom WD 2009/ 109710 12 PCT/ FR2009/ 000054 Z is: either a cyclic
am ne linked via the nitrogen atom of formula: AL 115 /NB in which:
A is a Cl-C3-al kyl ene group; B is a Cl-C3-al kyl ene group; 10 Lisa bond;

the carbon &isns of the cyclic amne Z being optionally substituted with
one or nore _; r Wi e,identical .to or different from one
anot her; Rlze"ﬁé'z%g%%%ﬁ‘i@%@%@tf‘gr’"”{éﬁgaﬁmOé%%{m” , linked via the
nitrogen atom of fornula NRaRb in which Ra and 15 Rb are, independently
of one another, a hydrogen atom or a Cl- CA-=allkyl group. Anong the conpounds
of genergl fornmula (I) which are subjects bf lthe invention, nention may in

parti cul dr be made of the foll ow ng conp a® 20 1.
N-[6-(azetidin-1-yl)pyridin-3-yl]-6-trinmethylsilyl-21-[(3-fluorophenyl)nethy
11-1 H i ndol e-2-carboxam ide 2.

N-[.6-(3-hydr”3)>¥@5 tidin-1-yl)pyridin-3-yl]-6-trinethylsilyl-1-](3-

f 1 uor ophenyl ) nettiglal C:ClHalkpldoé groipcar boxam de 3.

:\I]- [ ?Hf aggt | dijnl- IB-% a)@ilg'z,g*ﬂkege X)b?l-lb'S_ trinmethylsilyl-21-[(3-fluorophenyl) nethy
- i ndol e-2-"car boxam de 4.

N- [ 6- (31@ydr oxyazesibend:- | -yl ) pyridin-3-yl]-5-trinethylsilyl-1-[(3-

f 1 uor ophenyl Pl 2 2e 6 ani : :

N[0 (azet ) delros) sios e e Qichy At 2 B5AG ormly sugstiytsd wih one or o ¢y
11-1 H ind 129rOUPS WHIsh ARgyke igigniical to or different from one another;

N-[ 6- ( 3- hydmxigazefdrehyngrbup! ) pyridin-3-yl [ -7-trinethylsilyl-1-[(3-

or an acyclic amine, linked via the nitrogen atom, of formula NRaRb in which Ra and
1_5 Rb are, independently of one another, a hydrogen atom or a C-Cgs-alkyl group.

Among the compounds of general formula (1) which are subjects of the invention,
mention may in particular be made of the following compounds:

20 1. N-[6-(azetidin-1-yl)pyridin-3-yl]-6-trimethylsilyl-1-[(3-fluorophenyl)methyf]-1H-
indole-2-carboxamide
2. N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]-6-trimethylsilyl-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide
3. N-[6-(azetidin-1-yl)pyridin-3-yl]-5-trim éthy[silyl—'l -[(3-fluorophenyl)methyi]-1H-
25  indole-2-carboxamide
4, N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]}-5-trimethylsilyl-1-{(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide
5. N-[6-(azetidin-1-yl)pyridin-3-yl}-7-trimethylsilyl-1-[(3-flucrophenyl)methyl]-1H-
indole-2-carboxamide
30 6. N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]-7-trimethylsilyl-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide
7. N-[6-(Dimethylamino)pyridin-3-yl]-5-trimethylsilyl-1-[(3-fluorophenyl)methyl]-1H-
indole-2-carboxamide :
8. N-[6-(azetidin-1-yl)pyridin-3—y|]—5-(ethyl)dimethylsiiyl-1—[(3—ﬂuoropheny|)methyl]—
35  1H-indole-2-carboxamide
9. N-[6-(azetidin-1 —yl)pyridin-3-y|]—5-(¢yclohexyl yimethylsilyl-1-[(3-



-

uor ophenyl ) m et hyl]-1 H i ndol e- 2- car boxam de 7.
(

or ophenylq{m etf\IIFd (]azétnd'h '1']@ . 2 ﬁg‘@ge Hl\eth)fl i1 {ipyriin-A- Hanvl
T SI%?II@@III%WQ.QS?I T e
6 (azeti dign- W%amééétﬁiuﬁh% AdirR3 ]%Qm@@,gbéé%q f% IJEII r?(«l bt yg] H-

)

z3%

uor ophenyl ) et hy - carboxam d
pyri di nirglojg-2-catboxamiedel ) di et hyl silyl-1 -[(3-
18. N-[6-(azetidin-1-yl)pyridin-3-yl]}- 5-tert-buty|(dimethyl)silyl-1-[(3—

fluorophenyl)methyi]-1H-indole-2-carboxamide
20 19 N-[6-(Pyrrolidin-1-yl)pyridin-3-yl]-5-(cyclohexyl)dimethylsilyl-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide

‘N-[g D met hyl am no) pyridin-3-yl]-5-trinethylsilyl-21-[(3-fluorophenyl) nethy
I]-1 H indol e-2-carboxan de 8. I
NS Poor optengndamBigIe. "as Y 1 Tndol ot géfﬁéﬂﬁ'msheyﬁ'CT/FRzooefooooszt
20097 106710 13 PCTI FRI000] 000084 11 oy ophenyl ) rethyl 121 >+ 120
uor op
H i ndol e- 2- car boxam de 10
N-[ 6- (azet | diugropheny iiyethyli-heandalg-2gathaxamidey| si |yl - 1-[[(3- -
b3, o \DREMATH M bbb LB ABBIRTIR 16, (5
trifluor on'ettH@HW‘HﬁéWy'DHW@Vﬁ/WFTVIl'PIHrlﬁ%IE@'C@f I@%ﬂﬂtﬁ@m de 12.
L5 e, . st e L
-yl) pyfl 8i % trifl LIﬂTI]ImSA‘IVIBFIh@éIVWIE@WHH ltldcl?-F(@beXﬁh‘ﬁCIe uor onet hyl ) phenyl ] m
thyl]-1 H I i
N [ B ]( 3- hydlr?gga?gfs (et '%9”&'@ s ARy Ty - 11 (3
tri f | uor ometfipioppRRAMthE}hifin E-EFCIEFII%F@E}E car boxam de 15.
oyt di eyt Ry bR Sl S cmsh b iR <1 1Y
N- [ gy( azeti d”fxlolo'?ﬂ)‘wﬁh%mm@lhylﬂ )‘H;JWQIe-ﬁ @rgpmie ri net hyl silyl -1-[(pyridin
-4- hyl Fd—t@ L1
Nfl[ 61(5a§g% rgﬁnyl]-fv- ] W&)ﬁa%tﬁﬁ g’nﬂl et ?é’ﬁ rm]ethfis[l {I - H uor ophenyl ) net hyl
]-1H i ndol dri @ogqﬁ eggl]n_r[ghyl] -1H-indole-2- carboxamlde
N-[ 6- t 1- EF I
Fl tor opheny | Fiet IIII&@II%I’*I@%I@*%? PRI S flyrbir-dbndtoy
N- [ 6- ( Pyr r ol FHindolg=2,¢arporangide - 3- yI ]-5- (cycl ohexyl ) di met hyl silyl-1-](3-
flu
[
[
I

1 -
< —

20. N-[6-(azetidin-1-yl)pyridin-3-yl]-5-phenyldimethylsilyl-1-{(3-fluorophenyl)methyl]-
1H-indole-2-carboxamide
21. N-[6-(azetidin-1-yl)pyridin-3-yl}-5-(isopropyl)dimethylsilyl-1-[(3-

25  fluorophenyl)methyl]-1H-indoie-2-carboxamide
22. N-[6-(Azetidin-1-yl)pyridin-3-yl]-5-(methyl)diethylsilyl-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide.

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

Gi, Gy, Gs and Gy are, independently of one another, a C-X group;
X is chosen from a hydrogen atom or an -Si(X;)(X2)(X3) group;
one of Gy, Gz, G3 and G, and at most one of G4, G,, G; and G, is a C-X group where X
is an -Si(X4)(X2)(X3) group;
35  Xj, X; and X; are, independently of one another, a C;-Cs-alkyl group.



f1 ‘uorophenyl ) methyl ]-1 H i ndol e- 2- car boxani de. Anpng the conpounds of
~general formula (1) which are subjects of the invention, a 30 seventeenth
subgroup of conpounds is constituted by the conpounds for which: G, &, &3
and 4 are, | of one another, a C X group; | from a
hydr ogen at o‘}r‘ﬁ%ggé)@@ﬂﬁgﬂ%)(m)(xm grouﬂ:4 one of Gl, @éf£@ﬂ§8@09§ at
nost one of Gl, &, G3 and A is a G X group where X is an -Si (X1)(X2)(X3)
group; 35 X1, X2 and X3 are, independently of one another, a C, -C6-alkyl
group. WD 2009/109710 14 PCT/ FR2009/ 000054 ~Anong t he conpounds of general
formul a (1) ARPShING PRaRA%NEE 106 9grerahormpigelh: WaiRh _aé%sugﬁaﬁt"éé'?ﬁ RveRlity lp of
conpounds i?eigmélﬁthtslwbgl@ubyoftdwﬁéﬂﬁwliﬁqdénsftiﬁfted’%?{Qhe RolrpouSdd fdr WificH nagd Y
is an aryl, nore parr';do\c{‘ul arl& a phenyl, optionally substituted with one or
mor e hal ogerPHELRE, oY & Fuph Brapeiicsiatins PRanvk ignally supsieieddthciieunds
of general fr@cﬁreuiaﬂag(eh)a_tmm,Gﬁbra_rpart@utahgﬂh&ir@fatbmg.invention, a nineteenth
subgr oup_of conpounds is constituted by the conpounds for which Z1, 72, Z3
and Z4 are, independently of one another, a nitrogen atomor a C(R6) group,
one corresponding to a nitrogen at an e others corresponding . to a

& Re) or oun Anats e arhdlinss 8 Shodd Bl bl Sty s:hEeis i SR Hadssn. 3
gener al f or mineseqnth subgrotp af eorspdireistis cofstituted ibp\tientompourals fomehichet,hZ;,
subgr oup of n ' K s h: '

cyclic am nggﬁnﬁ%‘ds@éi Lrﬁfﬁg_ ni It“i’ %ggﬂe%S%ﬁo%F@?’%ﬂ%z%%ﬁ%@ gfﬁidB%nlgn
whi ch: A i s carresraoding foy pehsogrroalem gnd dhalatlyers uapstespendied i@ @hCoRe aseur:wo
R8 groupg; wHarBR; & fhfdrodeir Abky! ene group optionally substituted with one

or two RO groups; L is a bond, or a sul phur, oxygen or nitrogen atom the
nitrogen atombeing optionally substituted with an R1O or R11 group; the

carbon at onanedng the €3mpduRdarsf Rengrab fdrit@ilz0P} WARAl drg Riplstd suihednvéritibnoge or

' ' ' anot her.
rzrgr e Ri2 grt\ggr%?'etﬁl@ﬂt?gr}o%& gf c%ﬁ'\ploggég ljscc%lnsthgteg rby%e]: ggrﬁp%‘t}ndfs q‘cg)rn\?vh?cr:}%
Z is a cyclic amine linked via the nitrogen atom, of formula;
15 |
o
N—B

s

in which:

Ais a Cy-C; alkylene group optionally substituted with one or two Rg groups;
20 B is a C4-Cr-alkylene group optionally substituted with one or two Rg groups;
L is a bond, or a sulphur, oxygen or nitrogen atom; the nitrogen atom being
optionally substituted with an R, or R4 group;
the carbon atoms of the cyclic amine Z being optionally substituted with one or more
Ri2 groups which may be identical to or different from one another,

25
Among the compounds of general formula (I) which are subjects of the invention, a
twenty-first subgroup of compounds is constituted by the compounds for which:
Z is a cyclic amine linked via the nitrogen atom, of formula:
30 AL
N—B
/

this cyclic amine being an azetidinyl group;
the carbon atoms of the cyclic amine Z being optionally substituted with an R42 group;
35 ° Ry is a hydroxyl group.



Anong t he conpounds of general fornula (1) which are subjects of the
invention, a twenty-first subgroup of conpounds is constituted by the
conmpounds for mhich Zis acyclic amne linked via the nitrogen atom of

f ormul a: IN-B_ this cyclic am ne being an azetidin roup; the
carbon at onEWS? 299%”@93]‘@0 amine Z being Bptionally subﬁq'ﬁl\é?@goﬁl&ﬁm&ﬁ R12
group; 35 R12 is a hydroxyl group. WO 2009/109710 15 PCT/ FR2009/ 000054
Anong t he. conpounds of general formula (1) which are subjects of the

i nvention, a twenty-second subgroup of conpounds is constituted by the

conmpounds f c&maviy €He cémpoupds cﬁi_:;ec'm@dal ®roauie (1) vippgRiaMdars of tenevamn@hher, a

C- X group; X is chosen from dro nato Si roup; 5
one of i ehBesSRTTRUPAD & cHifioBAETls ToReNiied B thecetripthngs K blctt 5

group where &, Gb§3amd-cﬂla(ré(lbld@®)1(iéﬁi)y ajmapnoﬂﬁﬂa;, a@-Xagrdup3 are,

I ndependent | .is equal to 1; Yis
an aryl, nor%lsggp |cu€rﬂoﬁtwogpel?|‘ ﬁ §% 1&\@{52&% 'tuted with one or
more hal 8gerPne X Gat Gres: anst G4 pad ai r@g$tame>of101u6|: i Greangt Gnis;a @ gpAp WereaXd z4

are, mdeperpgig,ﬁlté,)gxg)( her, a hydrogen atomor a C(R6) group, one

correspondl n frogen at om and the others corresponding to a C(R6)

group; ﬁBa”% aaWyWSB@?e&f')bﬁio@ grothercy e Co-ali] 9OUPI nked via the

ni t rogen atom;equalft@ﬁnul as 15 AL I I /NB this cyclic am ne being an
bei n

azetidinyl ;.20 the ¢ on at t h | i.C
opti onal Ly BTl a e R BRgpbmtoma Bt A AR nalpas.
| n t he 30bseaipreatmaerexarticulzelytfiaonng dtemej ng group” is intended to nean a
group that can d r I ?}
b ok o w1 ECHEBN ) L b R B U 9,
t hus be readﬁnpfqréﬁmcﬁ@é"w iR 4 pitrgaen |am gﬂ@ﬂ’pﬁ pthers corresrmndlng to a Rs) group;
where Rg is a hydrogen atom;
Z is a cyclic amine linked via the nitrogen atom, of formula:
15
| ol
N—B
/
this cyclic amine being an azetidinyl group;
20  the carbon atoms of the cyclic amine Z being optionally substituted with an Ry, group;
where Ry is a hydroxyl group.

In the subsequent text, the term “leaving group” is intended to mean a group that can

be readily cleaved from a molecule by heterolytic bond breaking, with the departure of
25  a pair of electrons. This group can thus be readily replaced with another group in a

substitution reaction, for example. Such leaving groups are, for example, halogens or

an activated hydroxyl group such as a methanesulphonate, benzenesulphonate,

p-toluenesulphonate, triflate, acetate, etc. Examples of leaving groups and also

references for the preparatidn thereof are given in “Advances in Organic Chemistry”,
30 J. March, 5" Edition, Wiley Interscience, 2001.

In acco_rdance with the invention, the compounds of general formula (1) can be

prepared according to the process illustrated by scheme 1 which follows.

According to scheme 1, the compounds of general formula (IV) can be obtained by
35 reacting a compound of general formula (1), in which G, G;, G; and G, are as defined

in general formula (I) and B is a Cy-Cg-alkoxyl group, with a compound of general

formula (ll), in which Y and n are as defined in general formula () and LG is a leaving



substitution reaction, for exanple. Such |eaving groups are, for exanple,
_hal ogens or an activated hydroxyl group such as a net hanesul phonate,
benzenesul phonate, p-toluenesul phonate, triflate, acetate, etc. Exanples
of | eaving %(ou s and also references for the preparation thereof are
given in "Ad 91589941@9@gam c Chemistry”,18 30 J. March, PSS HFEEOORHAN00M ey
I nterscience, 2001. In accordance with the invention, the conpounds of
general formula (1) can be prepared according to the process illustrated
by scheme 1 which follows. According to scheme 1, the conpounds of gener al
fornul a (1 V)3redhoblds dha Bydreny! 8jourss reacting a conmpound of general fornula
(1), in whi fe) M) and
B4 a Gl e arReu T e onFhuRl B Bonch b (s SRR CchIBER) Riepld 7
whi ch Y and 1A TaRkeorasaribkBried ieavingegroupisutio emal chldring, aremingot pdimel alawi thg WO
2009/ 109710 ' LN,
schene 1, mréﬁctt% géggﬁn@%ﬁé@gggéégrﬂoghg? gf ﬁ%ﬁ%z{b?ff’ﬁ?‘;‘mf@%b i%’a%gﬁ%ﬁntt Rat n
i s equal 2 tdha presenee 3f anblaseGlich as bedivinnibydgideugy ptassiuas carbohater ime, polar
brom ne or Qg om 4 BAGhieNg; I OO

general for nﬁwgﬂff‘%ﬁh %:ga%'%{;égqyggr ri e'gg’o%'fn%:ihﬁj gﬂlgﬁ%%%%]%rgé%eg&;ﬁ%@ ?bgggggﬁjch as
sodi um hydr i BlecrgrMesbCaersi 1887c &r(BbHRE, & = 2nAbrapuiviteh Rs ddywnéntCapuron.a995, 25

di et hyl f,or@fn'-lgle, di met hyl sul phoxi de or acetone (n = 1. Kolasa T.,

Bi oorg. Med. Chem”™ 1997, 5 (3) 507, n = 2: Abranovitch R, Synth. Conmun.,
1995, 25 (MWhenthe astepoundef gengalintmide (bl isedafinet! suduthat (lis Byual o defiondd
such th nJ r i

conpoungg ofdngeL?é‘réa h#ﬁ?%?%”@l\% TR Oggg% t %n%é f%wér)@zt%ﬂlggpwghgg%ound
of general frea¢tingdhe cempounchofzgenerah dermdlan(ll) géther admpaumadf ge(éral formuta (e
presence of ; | u 1 or I inhe el

react ant suc“ﬁ]l tgg?a?%rﬁgngm%{be@%%riuéghsﬁ% ﬁg&;ﬁ;({? Ezf%%@ger gﬁ%%gﬁgg%%ﬁedﬁ%%nga
sol vent sucHheaganidiughlasr forexample, dethyleazodivachoafiatean splitionint 8 solwbnt, such as

Synt hesi s, %ro%b@f} grgtr%ﬂ?%@_%@g)ﬁiisgﬁggﬂ,FS‘VJ%%S?QW‘*-ZS'%Chems .G

G~ NO HB =C1 oxy



Y On B = CO-C6 al koxyl NaOH B =hydroxyl H
2 sl W4 3 (V) W=2Z1 W= halogen Hi ZZ

(11'1)y ga@ B 2 o)
e
G~1\ 7374 GZ3Z41 s~\. I"G NOGLNO
ar |
e

(
.SOCl -zl Z/ ZL_N-H

V) 4 GG N
B =
HZ=Z N-{~1W & G

chl i d

h

N
iOna,OnY , the conmpounds of general formula (
can be obt aiWé%zéggﬁé)g?ﬁS corrpoundr?(;f gener al foP@Tlg%QOP/Q@Q%\%
conpound of general forml I11), in the presence of a phosphine
supported on a resin, and a reactant such as, for exanple, diisopropyl
azodi carboxyl ate in solution in a solvent such as dichl oronet hane or 10
tetrahydrof uran. Wen the conpound of general formula (l111) is defined such
that nis equal to 0 and LG is a | eavgigedéqup such as a chlorine, brom ne
or iodine atom the reaction for formatron VD 2009/ 109710 18
PCT/ FR2009/ 000054 of conpounds of general fornula (1V) can be carried out
by application and adaptation :

or
ZH
imla
ng th
a (

G
= B
GT/ m ()
Gax
Nel N o
H
B = C,-Cs-alkoxyi
(CH,)
Y7 ™6
m
G _
= B
GZN v
Gi\ | W)
~ef N O
i
Y B = C,-Cgalkoxyl — NaOH
B = hydroxyl — 2
Z/ N B = chioride <1 SOCh
" |
W=2 ] J W = halogen
_c % - ' Z=2Z
= IH el A s
Gl Gls
N G, =, N 0
/ /( )n
Y M Y (vi)

Simitarly, the compounds of general formula (IV) can be obtained by reacting the

compound of general formula (I} with a compound of general formula (!}, in the

presence of a phosphine supported on a resin, and a reactant such as, for example,

diisopropyl azodicérboxylate in solution in a solvent such as dichloromethane or
10 tetrahydrofuran.

When the compound of general formula (Ill) is defined such that n is equal to O and LG
is a leaving group such as a chlorine, bromine or iodine atom, the reaction for formation



of the nmethods described by S. L. Buchwald et al. (J. Am Chem Soc., 2001,
0123, 7727 and 2002, 124, 11684), preferably under an inert atnosphere in a
basic medium for exanple in the presence of potassiumtriphosphate, in

t he presencwg}f a cogser salt 5 such as copper iodide, optional Ié in the
presence of HRAPYEIQuch as N N di it hyl cycl ohexaF\J TIFR2@0A1E00854t he

whol e in an organi c solvent such as toluene. The conpound of general
formula (1V), for which Bis a CIl-C6-al koxyl group, can be converted to a

conmpound of Ogeneral formul a ? V), where B is a hydroxyl group, by the 10
action of a%h&3@rsynds fgesed fnrrHiadl\bksanebeearpent auldivarMigation@ngeadaptation

sol ution in oﬁtﬁ@hﬁé@rﬁﬁdss&@s*&n@éd %Q@erBuc-ﬁ%IdCé’tnEO'(‘j‘%ﬁf CHEREISRE, fngﬁmlfﬁ’:‘

(Iv), where Bis a h T?EQ/ can subsequently be convert
conpound of 7@’8?.@ﬂa|20 é@g‘\» pref@ralply Upder; an igert iatraesphierainenassy medisim,

action of a [ I t gUCH.
as dichl or orfr(gj'?u'l ﬁ%nl:depﬂ:fjllth tﬁgﬁigggérrepéﬁaéﬁ i g?%’ﬁha Og%hbga‘??%céggagbﬁﬁé} sah
subsequent | FUBe ashraprasdiodider opfienadly ein g}@ presated of an @daifoursichfagdhbi-al

fornula (I Vljiméh'ﬂ?lﬁﬂz(lc%)éxﬁnéhﬁéjlg H%etk%tmle @'Igahlegglveﬁ% R S\Mlgghean am ne

of general fornula /4 are as |ne
general fornmula (I') and Wis a haI ogen such as a chl orlne atom in a

sol vent SUCh'hgscon%uﬁb(aﬁlg%ﬁQ?i h?r‘ﬁ%la l91 Y6"Ghich B &L 4 "t‘lh dkgp@ouéhean be

conpound of general formila e obt ai ned
conpound of cogiteddp arwmt@d(qf\@)enemhw@ue (N9, whesed? mglhygruoesﬂpgrom tydhai ned

above, YWth BBt BShAk Lﬂzﬁr?sr %duurﬂﬂ?&#&d&\/& Pbt'asﬁ'lﬂhcrgyd@mdez% sc%?ftlcﬁ{‘ﬁ &4

are as defined In enera for en atom such as a

chl orine at é%ven&ﬁwhésmt@@@hcwedfonwwdmf gaoeragierulg (bh, wherad igi abydroxyl
CyanODhOSPhQFﬁIpec&'i s%s‘e@}ughtWehé’ r@@hé‘@ﬂf é’rhbodl“d cﬁ‘lt_%{}?ﬁlaﬁ@fol?ﬂgfa (T‘{Qdﬁmfre B

optionally in the presence 0 ase suc triet vent
such as di fed rﬂﬁlornae e dly ThméCf@@rﬂfcﬂJﬁfdomat'gé rRgerl sychrarutheonyl Fhiedde lrea

obt ai ned, fgpvEradieh @s dR¥Idr&REtheRY @ 30 conpound of general fornula (IV),
where B is a chlorine atom as obtained above, with an am ne of general

f or mul a1§\/) in which W= Z and Z, 71, Z2, Z3 and Z4 are as defined in
gener al forﬂ‘Hé%oHp\bundi Bf @er%?él“f@ﬁﬁu@‘(‘@@ ﬁgb%@ﬁﬁﬁﬂ%‘a%meﬁOioy%ggmg[?f BY L eq

tetrahydrofuran. The cofrpound can al so
by reacti ng RcEBEPINTPYND 96 ggesral Rrmelgr(ll whene\s is Mbhoén@atom @shydaiory |

group, as ogbg,y GRS (a | ch W
= Z and Z SO fine B lo@ndfal R0 M Jn e%érz R el

pCT/ FR2009/ Wal formula (I} and W is a halogen such as a chlonne atom, in a solvent such as
20  dichloroethane, toiuene or tetrahydrofuran.

The compound of general formula (V1) can also be obtained by reacting a compound of
general formula (IV), where B is a hydroxyl group, as obtained above, with an amine of
general formula (V), in which Z4, Z,, Z3 and Z, are as defined in general formula (1) and
W is a halogen atom such as a chlorine atom, in the presence of a coupling agent such

25 as diethyl cyanophosphonate or N-(3-dimethylaminopropyl)-N-ethylcarbodiimide,
optionally in the presence of a base such as triethylamine, in a solvent such as
dimethylformamide. |

The compound of general formula (I) can be obtained, for example, by reacting a
30  compound of general formula (IV), where B is a chlorine atom, as obtained above, with

an amine of general formula (V), in which W =Z and Z, Z;, Z,, Z; and Z, are as defined

in general formula (1}, in a solvent such as dichloroethane, toluene or tetrahydrofuran.

The compound of general formula (f) can also be obtained by reacting a compound of
35  general formula (IV), where B is a hydroxyl group, as obtained above, with an amine of
general formuta (V), in which W = Z and Z, Z,, Z;, Z3 and Z, are as defined in general



formula (1), in the presence of a coupling agent such as diethyl
~cyanophosphonate or N-(3-di net hyl am nopropyl )-N -ethyl carbodii mde, and
optionally in the presence of a base such as triethylanmne, in a solvent
such as dinethylforman de. 5 The conmpound of general formula (1) can al so
be obt ai ned W 2@A¥IPAGIG conpound of gdferal formul a PATYFRRODADONOGSence
of an amne of fornmula Z-H, in which Zis as defined in general fornula
(I), without solvent or in a solvent such as N-nethyl pyrrolidone, or else
by application and adaptation of the methods described by S. L. Buchwald

et al. (J. Astmuemin 39 pres8Réblof é-%gupllﬁa?abeﬁﬂ&c%oéézdle%ﬂcyak%é%phoﬁ&e or

preferably yn |nert at exanpl e |nthe
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N, N - di net hyl cycl ohexane-1, 2- di am ne, the whole in an organi c solvent such

as tol uepe, else b apt ation e net hods descr.i bed
by Hartwrg e eaﬁ°mp€}iﬂé8\ﬁ§§’&‘¥%‘aft@f{6ﬁ?zp CEB@% 4°bt§§eg§”ﬂei‘°§"ﬂg)a CIBPOER | e
inttlhe ltor es@ﬂﬁefaOforﬁllultﬁig\ﬂ)&mgwerre?a?@ﬂ i ag a’t?fﬁbllﬁﬁo@ﬁurllﬁz tﬁatTHhaﬂicunzb@%gd f
catal ys suc all a m.di ace e, .and of a phosphine e conpounds o
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eir netho aratjon is, no es r. exanpl e,
according t ﬁ‘hguﬁg‘f"ﬁ' # ’é’ﬂ" Ao %cgé‘#ﬁ 1%3 %%‘?1 3508%43% )11@?&% o)
GZ GLCHOJ ( o)preFt@blyGirder gn Znﬂ ét}ncspheré i RaFEmMediuf, férex@mphd in)th@"prééeﬁ:e
[Rh] &4 H 25an €a> hﬁ ﬁ n&wzﬁn g eneral fornul a %ﬁ;% ar e pared
starting frShPRIESRYM EiPgps pdag NEe Af FeFRRPSE S Pli‘taﬁt PRI dqfide,
si | anyl grooptiafaligenethal pfesenw &Jf(éﬂ Ia)ddit:ne YvhC s Gﬂl,,N%et@cme%n@ﬂQ as

defined in eneral for %F i‘/F ttl 0 vm thI an al k 30 azl doacet at e
of general ‘3"1 QfAace gplyent su anfp@om %5 BYgPPicatign 250
et hyl adaptatlon of the methods described by Hartwng et al. (Angewandte Chemie, 2005, 44,

156 1371-1375), for example in the presence of a base and of catalytic amounts of a
palladium-based catalyst, such as palladium diacetate, and of a phosphine.

The compounds of general formula (I} of scheme 1, in which G4, G2, G; and G, are as

defined in general formula (1) and B is a C~Cg-alkoxy! group, can, when their method of
20  preparation is not described, be obtained, for example, according to the method

illustrated in scheme 2. |

Scheme 2
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The compounds of general formula (ll) are prepared starting from aromatic or
heteroaromatic aldehydes substituted with a silanyl group of general formula (VII) in
which G4, Gz, G; and G, are as defined in general formula (1), by reaction with an alkyl
30  azidoacetate of general formula (V1) in which B is a C4-Ce-alkoxyl group, such as ethyl
azidoacetate for example, in the presence of a base such as sodium ethoxide, in a

solvent such as ethanol or methanol, so as to give the alkyl azido-2-cinnamates of



azi doacetate for exanple, in the presence of a base such as sodium
.ethoxide, in a solvent such as ethanol or nethanol, so as to give the
al kyl azi do-2-ci nnamat es of WO 2009/ 109710 20 PCT/ FR2009/ 000054 gener al

formula (1 X),,,T, are subsequently converted to indole or azaindole
esters at thY qg‘?@éfjbé? % solvent, for eddnple in xyl enBI/FREPQBMD005¢

adaptation of protocols described in the literature (Henetsberger et al
Monat sh. Chem, 1969, 100, 1599 and 1970, 101, 161; P. Roy et al

Synt hesi s. 2005 16, 2751-2757; R Cuilard et 5 al J. Heterocyclic. Chem,
1081, 18, 15@BeEbfamiulg (X The latter jare crubpaussdly Geavaitad ta inglele or pgaipdole
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literature (MRSSYE! abdiGaers. 8ec.aferkin Tms.chavss, S389- 21?@0-*7 Sapyer GWQIOQ-MG._CB
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of the compounds of general formul a ) can al s0 be introduced by
reacting the corresponding indole or azaindole ester substituted with a

hal ogen10 su@iernaively, EQBrdIRg 3 fRemBdbNthe \‘d?mraﬁ&? Fb?stfaé > & Wﬂﬁ&@ c;fhfen%l'a{l anyl

group shoul? be i ntroduced, 20 in the presence such
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of a base, in a solvent such as tol uene, tenperature o

and the boi Pf AdePBiIUreof DRwees) 3R Rt andep ﬂm@ceqrﬂ@wp agr asiaptadipn i @retopgidunds
of the geneaaécrma@a 1N I&ér’a)urwrbrﬁlé DrRerd &td ofuGBdehdy, ﬁb"@cﬁa 128€7500-

corresp ng mdgl e or azaindole ester substituted wt ogen, such
as an i 6Yi né0tH ReYgod it ¥ dMequidies + #R05s 8. 8%r8W-oup shoul d be i ntroduced,

in the presence of a silane, such as triethylsilane, of a catal ytic anount
of a netal | ex preferably a pall adi um conpl ex, for instance

onp
bi s(tri-ter ?h%ﬁt'inybﬁwﬁrﬁfﬁaé} 6‘&'["P9W®rﬁf gengras forerian (1B £ap alseche Hrogbeeds by um
tri phosphat pactifly theS@IreaBbnEME thddke OF %r{we gstepﬁ’ﬁtfsﬂldt%ﬁe%ﬁﬁ'% h%&gl]éh sugh

tenperature close to 20C (adaptation of E]@Ot ocol s scrib
li terat ure: 3YBIRPABRICr PR AR 'ethEanOSJ'oncwf@re SHany! Bo0DH, shpold( Bintrodésd, 9609

and ci2ed mheherRes®es of a disilane, such as hexamethyldisilane, of a catalytic amount of a
 metal complex, preferably a palladium complex, for example tetrakis(triphenyl-
phosphine)palladium, and of a base, in a solvent such as toluene, at a temperature of

between 20°C and the boiling point of the solvent.

25  The silanyl group of the compounds of the general formula {Il) can also be introduced
by reacting the corresponding indole or azaindole ester substituted with a halogen,
such as an iodine, in the position where the silanyl group should be introduced, in the
presence of a silane, such as triethylsilane, of a catalytic amount of a metal compiex,
preferably a palladium complex, for instance bis(tri-tert-butylphosphine)palladium, and

30 of a base such as potassium triphosphate, in a solvent such as N-methyl-2-
pyrrolidinone, at a temperature close to 20°C (adaptation of the protocols described in
the literature: Yoshinori Yamanoi et al J. org. Chem., 2005, 70 (23), 9607-9609 and
cited references).

35 The aromatic or heteroaromatic aldehydes substituted with a silanyl group of general



35 The aromatic or heteroaromatic al dehydes substituted with a sil anyl
.group of general WD 2009/109710 21 PCT/ FR2009/ 000054 forrmula (VII) can,
when they are not commercially available, be obtained starting from the
cor_respondl rﬁggé % or heteroaromatic al dehydes, preferably masked in
the form of 2QQRA1RPT 10 or exanpl e, substlituted with aRGI/6G008G0Q05guch
as a bromne or an |od| ne, in the position where the silanyl group should
be introduced: 5 - for exarrpl e by reaction with a disilane such as

hexanet hyl di si | in the presence of a catalytic anount of a netal
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literatpre: YOShI nori ~Yanmanoi
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substi t ut edsandr, @r fislaRBY he%rﬁé!ﬂleﬁn%%Bﬁé ﬁ{amﬂ&{ﬁ%’ﬁ G4 lt%m@%% rééj Igﬁggttched

scheme 2 can, whe they are no
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position where t he si [ anyl group s ou I ntr
or ganonet al f3%) conpound, for instance n-butyllithium The nmetal aromatics

or het @@oar ofgtdxampid 4§ rEQLIRWiBRY silane such as triethylsilane, in the presence of a
catalytic amount of a metal complex, preferably a palladium complex, for instance
bis(tri-tert-butylphosphine)palladium, and of a base such as potassium triphosphate, in
a solvent such as N-methyl-2-pyrrolidinone, at a temperature close to 20°C (adaptation
of the protocols described in the literature: Yoshinori Yamanoi et al J. org. Chem.,
2005, 70 (23), 9607-9609 and cited references).

The aromatic or heteroaromatic aldehydes substituted with a silanyl group of general
formula (V) according to scheme 2 can, when they are not commercially available,
also be obtained starting from the corresponding dihalogenated aromatics or
heteroaromatics, such as a derivative which is dibrominated, in the position where the
silanyl group should be introduced, by exchange with an organometallic compound, for
instance n-butyliithium. The metal ardmatics or heteroaromatics thus formed can
subsequently react with organohalosilanes or be converted to formylated derivatives by
adaptation of the methods described in the literature. The reaction is preferably carried
out at low temperatures of betwesn -110°C and ambient temperature, in a solvent such




subsequently react with organohal osil anes or be converted to fornyl ated
.derivatives by adaptation of the nethods described in the literature. The
reaction is preferably carried 35 out at | ow tenperatures of between -110C

and anbi ent WQ{)@@?@Z in a solvent su WO 2009/ 109710 22
PCT/ FR2009/ 0 {fer or THE (adapt®tion of the pFP&IJEBREOANNN0EKed
in the literature: Bao-Hui Ye et al Tetrahedron., 2003, 59, 3593-3601; P.

Pierrat et al Synlett 2004, 13, 2319 2322 K. T.Warner et at Heterocycles
2002, 58, 3 Chem 1994, 13
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X being as defined in general formula
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such as an iodine or a bronmne, in the position where the silanyl group
shoul d be introduced. 15 For exanple, the reaction can be carried out in
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45 por example, the gea)ctnon cgn be carrled out in the presence of a silane, such as

triethylsilane, of a catalytic amount of a metal complex, preferably a palladium complex,
for instance bis(tri-tert-butylphosphine)palladium, and of a base such as potassium
triphosphate, preferably under an inert atmosphere, in a solvent such as N-methyl-2-
pyrrolidinone, at a temperature close to 20°C, or else by application and adaptation of

20  the methods described by Yoshinori Yamanoi et al. J. org. Chem., 2005, 70 (23), 9607-
9609 and cited references.
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The compounds of general formula (X) as defined above can be obtained, for examplé,
by analogy with the preparation of the compounds of general formula () described

above or by adaptation of the protocols described in the literature (WO2007010138)
30  and known to those skilled in the art.




The conpounds of general fornmula (X) as defined above can be obtained, for
.exanple, by analogy with the preparation of the conpounds of general
formula (1) described above or by adaptation of the protocols described in
t he Iiteratw&%)éé8$007010138) 30 and known to those skilled in the art. WO
2009/ 109710 /tR9669/ 000054 The coPounds of genePAT/FB260BHA0OS4 i n
which Z is an acyclic am ne NRaRb corresponding to an NH2 group, can be
obt ai ned, according to conditions known to those skilled in the art and
described in the literature (G eene, Wits, Protective groups in organic

synt hesi s, VWeeyemmtﬁfd%Cbﬁ@@ﬁéral IroRITIPT(BC W SoRieh O IeRe cnéoérﬂ%amﬁe%hb
where 5 NRaIgla res%!md res onding to a protective group such as an
acetyl or tert &gy@a?%miﬁl gra Buffn é’é%'?ﬁ?otﬂ?ﬂ%’dlﬁ‘ﬂ @e%dlipn'édﬁﬂﬁ'la'hato(l)
C(r)]rrprl S|k ngl ahaeepiligd mumecaa:harhred@éﬁnagdﬂgdt,he h@éﬁﬁt@Féi(Glﬁeﬁé) Ve @B dpiddrive de?)ﬁ@V\ﬂt 0
t hose ski a i be t he ts,
Protective §f8}’ nchsﬁfng{retggh?\?gleg %{%g@pge T”e@fecqrﬁ?réroi@FBW@&%”%P'POWWher
precur sors %er"ﬁﬂ G%r%lcarremorclmgphma;pngecmv&@ﬁm suahups afRcetyl or tert-
correspondi %Gt&%@borﬁﬁb%y' ic acid-protecting group, such as a nethyl or

tert-butyl group. The conpounds of general forrmula (I) conprising a CH2OH
group can be obtained, according to conditions known to those skilled in

the art, f rO’hecmmmuhd§ o@fgeg@@erf@{mtalﬂ)fcemwénﬁg (d bdgﬁ”g@ua'ééﬂ Be ‘8%

group, for eaction in [resence cin sudh as
sodi um bor oﬁy’%’??'ag 19 HX%J'%%\S\)‘«SW@B&'PPS& i r”'é\HVd@"bﬁ'Eﬁ‘ gdpscripag 'rtBWdti%rﬁtjEe of
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formul a The & t themis
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cially avall

not descri bed re.co I
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2004, for e to ,anot h its aspects ect of the

i nvention i Psé%gp hg)agﬁ@%glghﬁgﬁﬂﬁgm t?oro@(ﬁjnaﬁt'fé? gpivends aéfe(tmydrojtqr%) (1Vc),

(Ivd), (1Ve) and (IVf). These conpounds are of use as internediates for -

the synthestie ebmbbitndsOfRUHRLL 1Bimdi(MY'sPe Chhimerdally available, described in the
fiterature (Carling R.W. et al J. Med.Chem. 2004 47, 1807 — 1822 or Russel M.G.N. et

20 al. J.Med.Chem. 2005 (48), 1367 — 1383) or accessible using methods known to those
skilled in the art,

The compounds of general formula (V) and the other reactants, when the method for
preparing them is not described, are commaercially available or described in the
25 literature (W02005028452, W02002048152, WO020068040522, WO2004052869,

W02004062665, WO2005035526, W0O2004110986, Heterocycles 1977, 6(12), 1999 -
2004, for exampie).

According to another of its aspects, a subject of the invention is also the compounds of
30  general formulae (IVa), (IVb), (IVc), (1Vd), (IVe) and (IVf). These compounds are of use
as intermediates for the synthesis of the compounds of formula (1.




WO 2009/ 109710 24 PCT/ FR2009/ 000054 OH\ ,Si \ OHOH NO/ \ O NO F 1%
.F 1~ jSi~ 1/ 10 (lva) (1vb) (IVc) F pHiSi  OH\ OH \ -% NONO 1 20
F3c ~ / F30 , / N (Ivd) (lva) (I1VO 25 The acids (IVva), (IVb), (IVc),

(Ivd), (1Ve) e prepared according to the processes described
in exanpl es \@]Qgéé/}ﬁ)bg% 10, 13 and 15. Bfe fol | owi ng eX4hgFE200840006d t he

preparation of a nunber of conpounds in 30 accordance with the invention.

These exanples are not limting and nmerely illustrate the present
invention. The nunbers of the comounds exenplified refer back to those
given in table 1. T sl8ment al  mAE .'..-; sed, the LCAB Ilqjuud

chr omat ogr aphy- n% trescopy) s the IR spegtria—Qr the NWR

spectra confirmt structures of the C rrpo‘hnds obt airfiedY 3% Exanple 1
( Conpound No. 1) =8I
N-[6-(azetidin-1 yI) din-3-yl]-6F thyIS|IyI-I-[(3f phenyl ) net hy
|]-1 Hpdol e-2- carboxam de 40 1.1.

2-azi do’ -(4-trimethylg! yl phenyl )prorﬁ'é‘hoate 1.26 g (54.98 rrm)l) of sodium
and 30 m of anhydrous et hanol are introduced into a 100 m round-bottoned
flask equi pped Wi th agagnetiyg sti sf er._and maj,nt ai ned oHnitrogen

at nosphere. The reac ) B Bd@t  anbi e ture until a

45 honpbgeneous so Al otal ned.
mmol) of ethyl azi'doagetate (34%in C2C2) and 5 g (2448 mml) of 4-

trlrret%suyl benzaf, | s addedWdrppwi se to this
solutiofy cooled to - The reacti dnsi xture i s subse uently stirred at

OC for 4 hours. The re‘gs‘)tion el -
_ . |

25 The acids (IVa), (Ivb), (IVc), (IVd), (IVe) and (IVf) are prepared according to the
processes described in examples No. 1, 3, 5, 10, 13 and 15.

The following examples describe the preparation of a number of compounds in
30  accordance with the invention. These examples are not limiting and merely illustrate
the present invention. The numbers of the compounds exemplified refer back to those
given in table 1. The elémental microanalyses, the LC-MS (liquid chromatography-
mass spectroscopy) analyses, the IR specfra or the NMR spectra confirm the
structures of the compounds obtained. |

35
Example 1 (Compound No. 1)
N-[6-(azetidin-1-yl}pyridin-3-yi]-6-trimethylsilyl-1 -[(3-fluorophenyl)methyl]-1H-indoie-2-
carboxamide

40

1.1.  Ethyl 2-azido-3-(4-trimethylsilylphenyl)propenoate
1.26 g (54.96 mmol) of sodium and 30 ml of anhydrous ethanol are introduced into a
100 ml round-bottomed flask equipped with a magnetic stirrer and maintained under a
nitrogen atmosphere. The reaction mixture is stirred at ambient temperature until a
45  homogeneous solution is obtained. A solution containing 16.83 ml (54.96 mmol) of
ethyl az:doacetate (34% in CH)ClL) and 5g (27.48mmol) of 4-
trimethylsilylbenzaldehyde in 5 mi of ethanol is added dropwise to this solution, cooled
to -10°C. The reaction mixture is subsequently stirred at 0°C for 4 hours. The reactién
medium is hydrolysed by adding 100 mi of an ammonium chloride solution (30%




nedi um i s hydr ol ysed by adding 100 m of an anmoni um chl oride sol ution (30%
. WD 2009/ 109710 25 PCT/ FR2009/ 000054 aqueous) with vigorous stirring. The
product is extracted with three tines 50 m of ethyl acetate. The conbi ned

or gani ¢ pha with twice 20 i of water, dried _over sodium
sul phat e anﬁo%@@%ﬁ@g?g under reduced pdessure. The r&&UI/FRAG08/QA00054
purified by silica gel colum chronmatography, elution being carried out

with a mxture of 5 heptane and di chl oronet hane. 4. 96 g of the expected

pr oduct arelsolatedlntheform of a yellowoil. 'HNWR (DVMSO D6), S
(ppm): 7.6 (AFUS9ER)With vigoreus StEElngt)TheePrqél is exfpcted withthreeimyes 50 mi pt ethyl3H) :
0 (s, 9H). Ja&eﬂaté 'E'tﬁydam@nédﬂ loP@rY bBades! aré whshad aligr @Vl@@@@?ﬁ‘iydfa\fvﬁep d%'égg

(0.16 mml) of the dirhod |um hept af | uorobutyrate dimer conplex Is a
a solutionEr$° Uy euéo |0Pn%qnh@fq%/pnder reduced pressure. The resulting oil is

2-azi do- 3- (lbuhf edBy bfll&égél)cb@hﬁﬂbﬂrérﬁé@@%?téutld?xbééi’ﬂq:%néd‘oﬁrthe Fa I igturel & 20

m of drg ?ﬁ %n mai nt ai ned under._an i nért atnosphere ctron
m xture Ps tHBIRNEEANA dichigrgmethang. 406 et thawrescted P@ﬁuﬁrﬁfﬁosﬁﬁfbﬂ dmthelform

t enper at ur e of blyelidweairt i on m xture is filtered through silica gel, elution
bei ng carrledm with ethyl acetate. The filtrate is subsequently

concent r at ed" IHYBH{DMS Oeld OPRdY (@ (d, 2Hhe? BB 4d.RI); B (sut ¥, ieti(dh2Hi 1.1da gel
col um chr omah.ay saghy elution being carried out wth a m xture of heptane
and dlchloronethane 0.61 g of the expected product is isolated in the
formof a beige powder. 20 Mp = 127-129C 'H NWR (DWVSO D6), S (ppm: 11.7

(le_l) 1|:I_.|) ‘!LO 7t 4k (d@trgilbbtnmztl'g@rlﬁl-qH-|J1HQEE-2E q?gofﬂjaqe 1H; 6.88 (d, 1H; 4.1 (q,
6-trinet hyI Q.‘h?yg (01§ mncfll efothe;s#«feﬁsyummm@ﬂupmpumtndmhep goroplek ix pHdgdeto2s A

sol uti on of s8uforg &31% mh)mrﬂf:i e&fh)é hyl 2- azu%cta -3- (4-tr| eth Isnl henyppropﬁnoate

6-trinmethylsil|lyl-1HIi 2car oxyl ate, ained”
prot ocol de8BNFddnistagst *tat@!;e""12'02”II phdrg teluend, raiptaibied urtdeaddembrt dinvgsphee. t 0 a

suspensi on Phe Ged&ich mpddid FMHeh Sfir qldruqrﬂ?ygtr P (RRD ol Bin™o gtnb

DMF, mm ta| ned under an inert atrms ere he reaction mxture iS's r ed
at anbi tamngpelies therepstiopmirgireds fi KEFBQﬂQO'QQh gificangel) §lutidn Beihg uarrrtebemeyI

brom de i S WHR AN ABbtale. %e%ﬂﬁﬁgus Qﬂ&%géhﬁﬁry @c;ncﬁﬁp ?5958”%%%&#%%533% hen

reaction mxture is then stirred enpera
di luted wit hPA6RFIGHe igrpusifing Ry gHisa @ﬁ' oRlumn chrminaogrephy, (elution) beirgheanried wiut i ng

mxture is wRPa HifGrebyr ABLthhd BHBdOMLNIGD e
with 30 m of ether. The %%)ﬂbl ned organﬁ](?rtﬁasg;be'a Z’f\?ﬁ%ﬁeglé?%‘? g)z&gll%ﬁes
isolated in the form of a beige powder.
20  Mp=127-129°C
'H NMR (DMSO Dg), 5 (ppm): 11.7 (s, 1H); 7.41 (dd, 1H); 7.39 (d, 1H); 6.97 (dd, 1H);

6.88 (d, 1H); 4.1 (q, 2H); 1.1 (1, 3H); 0.0 (s, 9H).

1.3. Ethyl 8-trimethyisilyl-1-[(3-fluorophenyl)methyi]-1 H-indole-2-carboxylate

25 A solution of 0.9g (3.44 mmol) of ethyl 6-trimethylsilyl-1H-indole-2-carboxytate,
obtained according to the protocol described in stage 1.2, in 5 ml of dry DMF is added
dropwise to a suspension of 0.15 g (3.79 mmol) of sodium hydride (60%) in 5 ml of dry
DMF, maintained under an inert atmosphere: The reaction mixture is stirred at ambient
temperature for 2 hours. 0.82 g (4.13 mmol) of 3-fluorobenzy! bromide is subsequently

30  added, dropwise, at ambient temperature. The reaction mixture is then stirred for 20 h
at ambient temperature and then diluted with 100 mi of a mixture of water and ether
(1/1). The resulting mixture is separated by settling out and the aqueous phase is
extracted with 30 mi of ether. The combined organic phases are washed three times
with water, dried over sodium sullphate, fitered and concentrated under reduced

35  pressure. The resulting oil is purified by silica gel column chromatography, elution




with water, dried over sodium sulphate, filtered and concentrated under
.reduced 35 pressure. The resulting oil is purified by silica gel colum
chromat ogr aphy, el ution WO 2009/ 109710 26 PCT/ FR2009/ 000054 being carried

out with a %gbé of heBt ane and ethyl acetate. 0.89 g of the expected
product is i A 10818 87-88C ' H NMR @BVBO DB), S ( pPQT/FR2659(GH005H) ;
7.35 (s, 1H); 7.32-7.1 (m 3H); 6.9-6.6 (m 5 3H); 5.80 (s, 2H); 4.25 (q,
2H); 1.3 (t, 3H); 0.2 (s, 9H. 1.4

6- Tri met hyl si | yl - 1-_% 3-fl uorophenyl )nethyl]-1 Hindol e-2-carboxylic acid

( Conpound .e"?/%%m o\ with grimisture o8 bepta(e apg et layetate. 81899 of the expected

5-trimet hyl sirbdilct & isdtétdyf | uoroph enyl)methyl]- 1 H 10
i ndol e- 2-carboxyl ate, obtained in stage 1.3, in 15 m of ethanol and 5 n
of 1 N sodi {fR =Hydi®kide is stirred at reflux for 4 hours. After this

period of tit | 1 Xt L SqC trat r JUC

pressure and%ﬂﬁﬁ?&ﬁ%&%ﬂﬁ%g ﬁﬁ)ﬁf" Wa?t eré%e(gh{al% %&%ﬁ?ﬁ“sgﬁg%ﬁg@e@m
pH 1 by 8ucc¥bsF- 0@ (adHi)td.one, @H):ING y8Hp ot @ be).aci d. The precipitate is
recovered by filtration, washed with water, and then dried under reduced 15
pressure. 0.65 g of the expected product is thus isolated, which product is
used as it ils# i §-TrirectbyibiyeddEfucsomtepey!)ivpthyl]-1 80ndA4-2CaridxidR ( DVBO Bay, S

. 13.1 7.7 2H); 7.3 3H); 7.1 1H: 6.9
(i s gEpBaghPRagval ) | T (Mg 3 (m s m 4
2- (Azet i di nA1Sq4tjonsofy.85 oiRaDdimal) 4f Bthyl 5-8AME6ylskyd )[(BlucazsHengimethgra added

gL o IRERUERES i, Sk Begd 5, oy RS e 1
100 m of dinérekige fostifeadi aleefiukier 4rhatrar Aftérshis periodf tiroe, the Péaetibremixtire3d 20C
pour ed i nt &y ey Bhas pbed Bhassls” PG JBterioPon B i olobaR Ehe The
aqueous phaS®ediumn is@sigifieded piid bhewcesssivacaaditionist & 2Q0nyaroddioriet Aoidl. The
LAt RS AR 8 RunbATSLR IRSNG WD e RSt o ™
reduceddr eBspee. .65 of thé exdrstaskproducds thusdsatdtedrvehict3pradbetss abé@bsads i n
the form of jang Qlibdbqubht stadsd2- 134C |
Mp = 189-191°C
'H NMR (DMSO Dg), & (ppm): 13.1 (broad peak, 1H); 7.7 (m, 2H); 7.3 (m, 3H); 7.1 (m,
1H); 6.9 (m, 2H); 5.9 (s, 2H); 0.35 (s, 9H).
20
1.5 2-(Azetidin-1-yl)-5-nitropyridine
4.7 g (80.76 mmol) of azetidine are added dropwise to a suspension, stirred at 20°C, of
27.9g (0.201 mol} of potassium carbonate and of 11 g {67.3 mmol) of 2-chioro-5-
nitropyridine in 100 ml of dimethylformamide. The mixture is stirred for 5 minutes at
25  20°C and then for 6 hours at 70°C. After this period of time, the suspension is poured
into a mixture of 300 ml of water and 300 ml of ethyl acetate. The aqueous phase is
separated and then extracted with 200 ml of ethyl acetate. The organic phases are
combined, washed three times with 250 ml of water and then dried over sodium
sulphate and concentrated under reduced pressure. 11.7 g of the expected product are
30  thus obtained in the form of a solid.
Mp = 132-134°C
'H NMR (CDCLy), & (ppm): 8.92 (d, 1H); 8.09 {dxd, 1H); 6.07 (d, 1H); 4.12 (m, 4H); 2.46
(quint., 2H).

35 1.6  3-Amino-6-(azetidin-1-yl)pyridine



"H NMR (CDCI3), S (ppm): 8.92 (d, 1H); 8.09 (dxd, 1H); 6.07 (d, 1H); 4.12
.(m 4H); 2.46 (quint., 2H). 35 1.6 3- Am no-6-(azetidin-1-yl)pyridi ne WO
2009/ 109710 27 PCT/ FR2009/ 000054 A suspension of 11.5 g (64.18 mol ) of

2-(azetidin pyridine, prepared in the previous stage, and of
1 g of Pd/CV-}(déée/gmﬁgiﬂ)g of ethanol i& stirred vi goPSLEFR2809/@O05dnder
5 at nospheres of hydrogen for 4 hours. After this period of tine, the

mxture is filtered through a celite buffer and then concentrated under

reduced 5 pressure. g t he expected product are thus obtained, which
product is Lfs%lbﬁp&ES'Pﬂ °f1 5iar{64 18 nenel} et Rréametidiprit S indropyFHindr¢EVEDIDBE, S

(ppn) 3 ;857 p(réknodslsté@e e§1d9<(% 1(<|§]6ijd/1€>1 Fsl?ocyig 30@79"” of Elriandr i€ QuifrBY 98 roREAL
N-[6 (Azetlcrfﬂon 1”%?2%@??%9&9113&?@-'@‘0@'%%%314 Splngl Aftef (t8s frleriod apHeny;| theet hy

1] -1 H ingg 4
N (30 ng'tﬂ Piiare? 16 THoRREMPeqr 1 FRRUTCUMT ok, wlo Sheertaren, TBed sducsrly 61

ng (0. 59 mrﬂrfassafe £.59 of heyprossiet rmredust @re( HwB'b))taa‘ntﬂ:l adibiachrodua is asédias an,

stirred at zso,ﬁthl@g@gseane,gt@%ﬁqﬂegigrmsphere of 0.2 g (0.59 mml) of
6-trimethyl 15 sil uor ophenyl ) met hyl ] - 1Hi ndol e- 2- car boxylic

aci d, preparddi¥R %)45 (pmn): 3.57 (doft HPNE=92 e, riéBic6.20, MHXL4146 (brdad
stirred at gggkegp.} :gig@ﬁal @11'1;15?5f gﬂm%'?%[_p nutes. 131 ng (0.88 mol) of

3- ami no- 6- (azet'i di'n- red in stage 1.6, are subsequently
added to the reaction m xture. After stirring for 16 hours at 20C, the

t t (- t
Sotuti o of ' Jo. NarB B by St Focslys MisRuoebBhi il Hr e s
separ at ed bipdster2-caihgxamide (Gompotre laqu‘Qous phase is extract ed with 20 n of
t hyl t
oot warer mEiD SORMACE: ALEA G BRI R e e dvdivaapred
reduced prelERAG) amhSTpnedode mmt)amie’dhyckomuenimtedzdng/ (0BT are ceidédMo a
chr omat ogr a, Ioro t hane
25 and rrgt ﬁ%ﬁorﬁ E’téécgg Qﬁbqg}d%?%éd%jlr% é%o? aCF% r‘blgg "frﬂ%lsigf:&\y'gﬂ? Ynder
reduced® pr 8y inle- ﬂ@fmnﬂﬂn&mvlh1Hso¢mwwarmhm aaltl, peddaved irf istdger ed, under
hot dit h 170
expect ed p'rgﬁﬁc‘?‘ TE ot rSUEH HIRY  SHUSE BERAER oebl O 9E RS,
(ppm : 10. 2'3%Mg1{q)88 Brmed ¢fd3-amtifo-6-Tazzlidindtlyl)pyine7 phepated kH)stageS@G?aEeB (s,
11 7.2 (d0bsdhllentiy dicddGo (il rdhdionSniidrd: A&erl_gt!rrmg ?or(136 hOLli_IDS ‘at ZOSC the 4H

2.2 (m
reaction mixture is poured into a mixture of 30 ml of a saturated aqueous solution of

20  NaHCOj; and 30 ml of ethyl acetate. The resulting mixture is separated by settling out
and the aqueous phase is extracted with 20 m| of ethyl acetate. The combined organic
phases are washed three times with 30 m| of water, dried over sodium sulphate and
then concentrated under reduced pressure. The product obtained is purified by silica
column chromatography, elution being carried out with a mixture of dichloromethane

25 and methanol. The solid cbtained after evaporation of the solvent under reduced
pressure is washed_ with isopropy! ether at reflux, filtered under hot conditions and then
dried under reduced pressure. 170 mg of the expected product are thus isolated.

Mp = 208-210°C
'H NMR (DMSO De), 8 (ppm): 10.2 (s, 1H); 8.28 (d, 1H); 7.75 (dd, 1H); 7.6 (d, 1H);

30 7.58 (s, 1H); 7.2 {m, 3H); 7.0-6.8 (m, 3H); 6.3 (d, 1H); 5.8 (s, 2H); 3.8 (t, 4H); 2.2 (m,

2H); 0.15 (s, 9H).

Example 2 (Compound No. 2)

35 N-6-(3-Hydroxyazetidin-1 -yl)pyridin-3-yfl-8-trimethylsilyl-1 -[(3-fluoraphenyl)methyl]-1H-




2H), 0.15 (s, 91-1). Exanple 2 (Conmpound No. 2) 35

[ 6- (3- Hydroxyazetidin-1-yl)pyridin-3-yl]-6-trinmethylsilyl-

-[ (3-fluorophenyl)nethyl]-1H WD 2009/ 109710 28 PCT/ FR2009/ 000054

i ndol e- 2-ca 1 2-(3-Hydroxyazetidin-1 -yl)-5-nitropyridine A
m xture of O‘R@éagéhggzllgmml) of 3-hydr #&azeti di ne hy@%ﬂﬁﬁ@ﬂﬁ&@ooﬁ)% g
5 (1.89 mmol ) of 2-chloro-5-nitropyridine and 0.41 m (2.84 mol) of
triethylamne in 10 m of dinmethylformam de is heated overni ght at 100C.
After this perlog of ting, the suspension is poured into a m xture of 30
M of water "NRESFHROMAR hyl acetate. The aqueous phase is separated and
then extracted with 20 ml of ethyl acetate. The organic phases are

conbi ned, V\%{wd t@’ge times with 25 nml of water and then dried 10 over
sodi um sul p -Ryfesreptidied -hereltropwidieed pressure. 0.34 g of the

expect ed pr odumixtiré tohus,39BtAl e o) h%ffgf%%g’igg% hg@"(:‘&ﬂlny}@i\ nggused

as |t I S n 5 subsequent ‘synt hesi s.
8.91 ((51 §mri°'H)°f chigrog@tnitrpppjding agg @.41 mi ()84 memob2of( trethygmind. 187
( m 2H): 3. 90(m of%eth}l%r%aané% r)@rﬁéafb@o@naﬁﬁftdétq)éﬁ%e/meq s bedbd BYfirh 8l fi§ A

suspension of 0.34 g %
2- (3- hydroxﬁai%%ﬁst?ﬂris °9fref' 'Btom Migpier ofdival of watepand:a0ini of sthybreeteti e

stage, and ahuSbuspedseP® gé@ératlagcyﬁrﬂd"' tHIeQ1 EH éj{teoemﬂn% rrﬂl%h e%)'firéc%? & Thei o

vigorously at 20C under 5 atnpspheres ogen for
20 period of 4afePhasEs amg ﬁ?’ﬁp'@eﬂswﬁheﬂeth@? TUWSDWQFMZQ g et |V¢aeertalfdfmena1nddthen

concent t@t edveruBe@um’ edpaSE BHSS&HcﬁntrJBE Gy D ép(?ﬁ Gle t'@SQE{'f fig by

~silica columm %omatorah elution being carrre ure of
“di chl or omet FSRREIFRIOINE it s obtained ig thg forme @mb@wéd:hpv%uwsed gs fthaim the

obt a| ned, W@mmqpém@yﬁﬂqeg\rsll be used as it is in the subsequent synthesis.
25 HNI\/R( 7.58 (s, 11-1); 6.91 (d, 1H); 6.22 (d, 11-1);

5. 48 (broad (&Mﬁ)o lgm) égﬁwrb}@a%ﬁ fredki); &) (@, 9H); (@91 &H)1H)35.89 (G MH2H) .

2.3 N-[6-(34edronmpzeii ¢h o ¥ o)RY in-3-yl]-6-trinmethylsilyl-1-[(3-
f1 uorop nyI)rrgt hylf\ I—ﬁnd%jle é cglr-' oxam de (Conpound No. 2) 30 114 ny
(0.59 1) of N-(3- d| nmet hyl am nopropyl )-N et hyl carbodi i m de hydrochl ori de

((31 EDAC) and 8% rrg3@@mﬁ@_gr@q{y},rd;@agéﬁmﬁdf_9,>§yﬁ@%otri azol e (HOST) are added to
A suspension of 0.34g (1.74 mmol) of 2-(3-hydroxyazetidin-1-yl)-5-nitropyridine,
prepared in the preceding stage, and of 9 mg of Pd/C at 10% in 10 ml of ethanol is
stirred vigorously at 20°C under 5 atmospheres of hydrogen for 4 hours. After this

20  period of time, the mixture is filtered through a celite buffer and then concentrated
under reduced pressure. The resulting product is purified by silica column
chromatography, elution being carried out with a mixture of dichloromethane and
methanol. 0.1 g of the expected product is thus obtained, which product will be used as
it is in the subsequent synthesis.

25 'H NMR (DMSO Dg), & (ppm}): 7.58 (s, 1H); 6.91 (d, 1H); 6.22 (d, 1H); 5.48 (broad
peak, 1H); 4.48 (broad peak, 3H); 3.98 (m, 2H); 3.49 (m, 2H).

2.3 N-[6~(3-Hydroxyazetidin-1-yl)pyrid in-3-yl]-6-trimethyisilyl-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide (Compound No. 2)

30 114 mg (0.59 mmol) of N-(3-dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride
(EDAC) and 81 mg (0.59 mmol) of 1-hydroxybenzotriazole (HOBT). are added to a
solution, stirred at 20°C under an inert atmosphere, of 0.2g (0.59 mmol) of
6-trimethylsilyl—1-[(3-ﬂuorophenyl)methyl]-1H~indole-2-carboxyiic acid, prepared in
stage 1.4, in 5 ml of DMF. The reaction mixture is stirred at ambient temperature for 15

35  minutes. 145 mg (0.88 mmol) of 3-amino—6-(3~hydroxyazetidin-1-yl)pyridine, prepared



solution, stirred at 20C under an inert atnosphere, of 0.2 g (0.59 mmol) of
.6-trimethylsilyl-1- [(3 fl uorophenyl) met hyl ] - 1H i ndol e- 2- car boxyl i ¢ aci d,
prepared in stage 1.4, in 5 m of DW. The reaction mxture is stirred at

anbi ent te 5 35 mnutes. 145 ng (0.88 mmol)_of
3- am no- 6- ( I@%&@)@Qé%?&dl n-1-yl ) pyridi #8, prepar ed 200D R266FHH0954
PCT/ FR2009/ 000054 in stage 2.2, are subsequently added to the reaction

mxture. After stirring at ZOCfor 20 hours, the reaction m xture is
poured into.a thU%e of ' a sat ur at ed aqueous solution of NaHCC3

and 30 m of" & c%?a?f‘gseqFﬁB”)f 844ad torfhe ipagtian aniktyres Aligr stirding 18y 20¥&farl i ng
out and t he 2atHeees)shedhasor Mmix@XbIABS@REd Mtb B RQtrd opio ﬁﬁ Bﬂ'é s?lﬁ?attéé Sque;?ﬂg S

conbi ned orga g ﬁ are washed three times wt wat er
over sodi u%h E‘d?‘bl‘? %@ iﬁb et B AL etHYY %ﬁeé%teum%fe%@gd@latum isseapaated oy
product obt aetietl outS apdiithd iRdebs %hééé?@s %%élﬁ@d %fhoﬂ@mgffaé’chﬂan@%téi@ He

belngc%.'rled with a mxture of dichloronethane an

solid obtai ﬁ@ﬁ'%éﬂepe?rg@@'ﬁﬂmaaﬁ G gfashpé thseybmes withdad mi eduwaer, mf@siswee i s

talli zedufr 7
{ ﬁﬁ ; ylssglI alt ggeéggmnwachgﬁéh c%h@éﬂtra(téd ehd 8y r?&uc&@?ré‘s)égf%c‘rgg fgc}o%c%él’(gg\%& 8ar2 E

(d, 1H: 7. dﬂ;q)smc? OS] c[’lrpb'natogyapgy @Iyttorlppmg 'pagxesz o with a Gifture of

Z 8 ? 752( MdicBidrom&thadnd (énd%thaﬁ(_?o@frhié_bssoha"c’)btalﬁecﬁ aftdr e?%?ratgﬁnnéﬁmg%%l?enw
N-[ 6- ?]Azet i Hp&erlregpci%gr')pa;ure is recrystallized from |sopropyl ether. 175 mg of the éxpected

n- 3-yl ] 13- t progethatkshdsyiboldtel( 3- f | uor ophenyl ) met hyl [ -1 H-i ndol e- 2-
car boxam deHﬁPO B% % -Brono-3-trinethylsilyl benzene 26.49 m (42.39 mmol)
of a soluti d ?C(1 5M hexane) are added dropvm se W th stlrrlng,

over 30 m n!HtHtovR | r n |n 80
m  of anhydrous IétggﬁoS€§ (?ap ao(ppﬂrg 907%%%% ﬁ-‘mal nt hé ?ng q)ﬂgltr cgeﬁ-'

at mospher e. 7 RPt&r TH)s 7sk71Bi(g 3Hdr7. €6t Tir frme¥H)36. 3n(idn‘|Hi 5&53@, 251);9%5 1!, H)6. 63
mol ) of TMBGE (A eHi: k¢ 6 UReds sARPBY s&mgtg ?he reaction mxture. The
0

stirring is nmaintained at this terrp ‘at ur 90 m n and the reaction
m xture'Ms subsequently hydrol ysed by adding 15 mM of water. The product

is extracted _wt te (3 x 50 mM). The conbi ned organi c phases
are washed wﬁiﬁﬂgﬁifﬁl?a Eiu@ous solution of Nad (2 x 25 ml), dried
over Na2SO4,

N-{6-(Azetidin-1-yl)pyridin-3-yl}-5-trimethylsilyl-1-[(3- fluorophenyl)methyl}-1H-indole-2-

carboxamide
20
3.1 1-Bromo-3-trimethylsilylbenzene
26.49 ml (42.39 mmol) of a solution of BuLi (1.5M/hexane) are added dropwise, with
stirring, over 30 min, to a solution of 10 g (42.39 mmol) of 1,3-dibromobenzene in 80 ml
of anhydrous Et,O, cooled to -78°C and maintained under a nitrogen atmosphere. After
25  stirring for a further 30 min at -78°C, 5.96 m| (46.63 mmol) of TMSCI are introduced
dropwise into the reaction mixture. The stirring is maintained at this temperature for
90 min and the reaction mixture is subsequently 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 a saturated aqueous solution of NaCl (2 x 25 ml}), dried over Na,SO.,
30 filtered and evaporated under reduced pressure. The reaction crude is purified by silica
gel column chromatography, elution being carried out with heptane, so as to isolate
9.3 g of the expected t-bromo-3-trimethylsilylbenzene, in the form of a colourless oil.
'H NMR (DMSO D), & (ppm): 5.75 (s, TH), 7.46 (m, 1H), 7.4 (m, 1H), 7.22 (t, 1H), 0.2
(s, OH).
35



30 filtered and evaporated under reduced pressure. The reaction crude is
.purified by silica gel colum chromatography, elution being carried out
with heptane, so as to isolate 9.3 g of the expected

1- brono-3-trinet hyl sil benzene, in the formof a colourless oil. "H NWR
(DVBO D6), eNGAAP9/189 $0 1 H, 7.46 @& 1 H), 7.4 (RCTIFRRO0B/LDO6GY, 1
H, 0.2 (s, 9H). 35 WO 2009/109710 30 PCT/ FR2009/ 000054 3.2

3-Trimet hyl silyl benzal dehyde 16.36 m (26.18 mmol) of BuLi (1. 6N hexane)
are added dropwi se, with stirring and over 30 mn, to a solution of 5 g
(21. 89 nmol )3.%f ﬁﬁmmﬁﬂwlsﬂstlbenzaldbwcm |yl benzene prepared according to the
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(30% . The @lguébus.3gbadd) is extracted with 3 x 50 m of EtOAc. The
conbi ned organi ¢ phases are washed with water, dried over Na2SO4 and

concentrat ed
3.3 Ethyl 2-azido-3-(3-trimethylsilylphenyl)propenoate

20 A mixture of 31.4 ml (87.5 mmol) of ethyl azidoacetate (at 34% in CH,Ck) and 3.9 g
(21.87 mmol) of 3-trimethylsilylbenzaldehyde prepared according to the procedure
described in stage 3.2, diluted in 3 ml of EtOH, is added dropwise 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. The reaction mixture is stirred at 0°C for 4 h. It is

25  subsequently hydrolysed by adding, with vigoreus stirring, 100 ml of an aqueous
solution of NH,CI (30%). The aqueous phase is extracted with 3 x 50 ml of EtOAc. The
combined organic phases are washed with water, dried over Na,SQ, and concentrated

under reduced pressure. The reaction crude is purified by silica gel column

chromatography, elution being carried out with an isocratic mixture of heptane and
30 CH,CI, (80/20). 1.7 g of the expected ethyl 2-azido-3-(3-trimethylsilylphenyl)propenoate
are thus isolated in the form of a yellow oil. '
"H NMR (DMSO Ds), 8 (ppm): 7.9 (d, 1H); 7.8 (s, 1H); 7.4 (d, 1H); 7.3 (dd, 1H); 6.9 (s,
- 1H); 4.2 (q, 2H); 1.2 (t, 3H); 0.15 (s, 9H).
MS: [MH]" = 289.




under reduced pressure. The reaction crude is purified by silica gel colum
.chromat ogr aphy, elution being carried out with an isocratic m xture of
hept ane and 30 CH2Cl 2 (80/20). 1.7 g of the expected et hyl
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protocol de@criHpeck {o) 26202 (t3314); 0arsds0dHP- 64 g (4. 59 mol ) of potassium
carbonate i y JAc ton| trile, maintained under an inert
at nosphere. Crﬂﬁ’zs%o?&‘ég@ PRtPe is stirred at reflux for 2 h. After
this period of tine, the cool ed
3.5 Ethyl 5-trimethylsilyl-1-{(3-fluorophenyl)methyl}-1H-indole-2-carboxylate
20 0.32g (1.68 mmol) of 3-fluorobenzyl bromide and 100 mg (0.31 mmol) of tetrabutyl-
ammonium bromide are added, slowly at ambient temperature, to a suspension of
0.4 g (1.53 mmol) of ethyl 5-trimethylsilyl-1H-indole-2-carboxylate, obtained according
to the protocol described in stage 3.4, and of 0.64 g (4.58 mmol) of potassium
carbonate in 15 ml of dry acetonitrile, maintained under an inert atmosphere. The
25  reaction mixture is stired at reflux for 2 h. After this period of time, the cooled
suspension is filtered through a frit and rinsed with acetonitrile. The reaction crude
obtained after evaporation of the filtrate under reduced pressure is purified by flash
chromatography on a silica ge! column, elution being carried out with a gradient of 5 to
16% of ether in heptane. 0.5g of the expected ethyl 5-trimethylsilyl-1-[(3-
30 fluorophenyl)methyl]-1H-indole-2-carboxylate is thus isolated.
Mp = 80-82°C
'H NMR (CDCL3), & (Ppm): 7.9 (s, 1H); 7.5-7.1 (m, 4H); 6.9 (m, 2H); 6.75 (m, TH); 5.8
(s, 2H); 4.3 (g, 2H); 1.35 (t, 3H); 0.3 (s, 9H).
LC-MS: 370 ([M+H]+, Rt= 6.22 min.).




suspension is filtered through a frit and rinsed with acetonitrile. The
.reaction crude obtained after evaporation of the filtrate under reduced
pressure is purified by flash chromatography on a silica gel columm,

| ution bein | i th di f 5 to 15% gf | t ane.
0.5 g or tha S aUYRHORH 1 S, T Dt hyl SRyl - 1.1 (3. 30 POTIFR200bDOGEEs™ "
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"HNWR (CDCI3), S (ppm: 7.9 (s, 1H); 7.5-7.1 (m 4H); 6.9 (m 2H); 6.75
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N-[ 6- (Azeti ﬁ'/f n=-:lr77y_l1%)§1,)6i din-3-yl]-5-trimethylsilyl-I-[(3-fluorophenyl) et hy

| ]-1H i ndol &P 21¢ar boxam de (conpound No. 3) 98 ng (0.51 nmol) of

N- (3- di met hiH AR ¢PMSY D)) Beprhy|1Gar welid pedle 1pydr.oqh) pHy der (o BRS)7.an4), 69

Stirred ar 306 ahBy TFirE BHLR: 2AHASoarE O 5. U6 g (0.47 mmol) of 20
S-trimethylsilyl-1-[(3-fluorophenyl)nethyl]-1Hindol e-2-carboxylic acid,
OVF. THD B ey B e G - e i dri>-D esfperaty Onetrybri isdole-
m nut es. 842wgrboRamentmhpodid Bo.@yi no- 6- (azetidin-1-yl)pyridine, prepared
according tgglne PEPLOCY o?'eﬁ-?é-'dPneeot'hy'eia_nm%tog%%y&-?v@-’eth?nrcgrbodiimide hydrochloride
(EDC) and 69 mg (0.51 mmol) of 1-hydroxybenzotriazole (HOBt) are added to a
, solution, stirred at 20°C under an inert atmosphere, of 0.16 g (0.47 mmal) of
20 S-trimethylsilyl-1-[(3-fluorophenyl)methyl]-1 H-indole-2-carboxylic acid, prepared
according to the protocol described in stage 3.6, in 10 ml of DMF. The reaction mixture
is stirred at ambient temperature for 15 minutes. 84 mg (0.56 mmol) of 3-amino-6-
(azetidin-1-yl)pyridine, prepared according to the protocol described in stage 1.6, are
subsequently added to the reaction mixture. After stirring at 20°C for 16 h, the reaction
25  mixture is poured into a mixture of 30 ml of a saturated aqueous solution of NaHCO,
and 30 mt of EtOAc. The aqueous phase is extracted with 20 mi of EtOAc. The
combined organic phases are washed with 3 x 30 mi of water, dried over Na,S0,, and
then concentrated under reduced pressure. The solid obtained after evaporation of the
solvent under reduced pressure is washed with isopropyl ether at reflux, filtered under

30  hot conditions and then dried under reduced pressure. 75 mg of the expected product
are thus isolated.

Mp = 212-213°C

'H NMR (DMSO D), § (ppm): 10.1 (s, 1H); 8.2 (s, 1H); 7.75 (s, 1H); 7.7 (d, 1H); 7.4 (d,

TH), 7.3 (s, 1H); 7.35 (d, 1H); 7.2 (q,TH); 6.9 (t, 1H); 6.8 (d, 1H); 6.75 (d, 1H); 6.25 (d,
35 1H); 5.8 (s, 2H); 3.8 (t, 4H); 2.2 (m, 2H); 0.15 (s, OH)



subsequent|y added to the reaction nmixture. After stirring at 20C for 16 h,
.the reaction 25 mxture is poured into a mxture of 30 nl of a saturated
aqueous sol ution of NaHCO3 and 30 ml of EtOAc. The aqueous phase is
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reduced pressure is washed with isopropyl ether at reflux, filtered under
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thus isol at @l ced pressure. The product obtained is purified by silica column chromatography,

20  elution being carried out with a mixture of dichloromethane and methanol. The solid
obtained after evaporation of the solvent under reduced pressure is recrystallized from
isopropyl ether. 200 mg of the expected product are thus isolated.

Mp = 207-208°C
"H NMR (DMSO Dg}, 8 (ppm): 10.1 (s, 1H); 8.2 (s, TH); 7.72 (s, 1H); 7.7 (d, 1H): 7.4 (d,

25 1H); 7.25 {m, 2H); 7.2 (m,TH); 6.9 (m, 1H); 6.8 (m, 2H); 6.3 (d, 1H); 5.8 (s, 2H); 5.5 (d,

TH); 4.4 (m, 1H); 4.0 (m, 2H); 3.5 (m, 2H); 0.2 (s, 9H)
LC-MS: 489 ([M+H}+, Rt= 1.25 min.).

Example 5 (Compound No. 5)

30
N-[6-(Azetidin-1-yl)pyrid in-3-yl]-7-trimethylsilyl-1-{(3-fluorophenyl)methyl]-1H-indole-2-
carboxamide

5.1 Ethy! 7-trimethylsilyl-1H-indole-2-carboxylate

35 70ml of xylene are brought to reflux in a three-necked flask surmounted by a



Mp = 207-208C 'H NVR (DVMSO D6), S (ppm): 10.1 (s, 1 H; 8.2 (s, 1 H; 7.72
(s, 1 I—I); 7.7 (d, 1 I—I); 7.4 (d, 25 1H); 7.25 (m 2H); 7.2 (m1H; 6.9 (m
1H); (m 2H); 6.3 (d, 1I—I) 5.8 (s, 2I—I) 5.5 (d, 1H); 4.4 (m 1H); 4.0
(m
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2-carboxylate, obtained according to the protocol described in stage 5.1, and of 1.18 g

2
anpl e
I
I

(8.61 mmol) of potassium carbonate in 50 m| of dry acetonitrile, maintained under an
20  inert atmosphere. The reaction mixture is stirred at reflux for 18 h. After thris period of

time, the cooled suspension is filtered through a frit and then rinsed with acetonitrile.

The reaction crude obtained after evaporation of the filtrate under reduced pressure is

purified by flash chromatography on a silica gel column, elution being carried out with a

gradient of 10 to 50% of dichloromethane in heptane. 0.67 g of the expected ethyl
25  7-trimethylsilyl-1-[(3-flucrophenyl)methyl]-1 H-indole-2-carboxylate is thus isolated.

'H NMR (DMSO Dg), & (ppm): 7.8 (d, 1H); 7.5 (d, 1H); 7.2 {m, 2H); 6.95 (m, 2H); 6.35

(m, 2H); 5.9 (s, 2H); 4.1 (g, 2H); 1.1 (t, 3H); 0.2 (s, 9H)._

LC-MS: 370 ([M+H]+, Rt= 6.15 min.).

30 53 7-Trimethylsilyl-1-[(3-fluorophenyl)methyf]-1H-indole-2-carboxylic acid
(Compound No. IVc)
0.23 g (4.06 mmol) of potassium hydroxide is added to a solution of 0.5 g (1.35 mmaol)
of ethyl 7-trimethylsilyl-1-[(3-fluorophenyl)methyl]-1H-indole-2-carboxylate, obtained
according to the protocol described in stage 5.2, in 30 ml of a mixture (viviv) of
35 methanol, water ‘and dioxane. After stirring at reflux for three hours, the reaction




pufified by flash chromatography on a silica gel colum, elution being
.carried out with a gradient of 10 to 50% of dichl oronethane in heptane.
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?L -jl:I‘SI ?e?hi/l $hilavke & (e_-.f yor ophen I thgl -1H-i ndol e- 2- carboxylic acid
(compound’ NG ek S BRSNS B dtraesdli myFoR aten b ldaddl do
sol uti on of watdr. ghé meammMMC)difLMat?ﬂ-hv b)lf] sul.lccessive ad%iticlms 02f 1N hyg(g?(cr}lcgr{ceacid.
-tri ' - 1- - - i_.ndol e- 2- car | ,
bt ai ned  adUSy BERGE o HECHRERD Bk Eon: ibatied il Waier g nen drsanidsr a
m xture (v/ védicedfpréssunet hanglof thatexpeedd plddueae thulfisSated! WhichNGroghict!ief | ux
for threge h UL s the reaction V\Q 009/ 109710 35 PCT/ FR2009/ 000054 m xture
i s one-t irgl ﬁ%ghﬁ'Péﬁ%ﬁ”Qﬁ?ﬂ%‘?” ced pressure and then taken up in 10 ni
of vater. THAMRIDIMBO DAG @bi) Stk @lbmkt bebl, ANCOGSE YR)AAJILI ARE 70f (ot N
hydr ochl ori jd.. The precipitate is recovered by filtration, washed w th
wat er and tﬁ@ﬁwm&%&&ﬁ (M, d 5l &R (Pr Y5 Br1da, U"X?,Zag(sﬁf::b ﬁé’%ﬁp?‘ﬁk- ed

[ ' ' i t is 5 used as it is in e

lbsequent Stage. - iH VA ( DVEO o) 6 (ppm: 126 (broad peak. 1ty: 7.6 (d.
1H); 7.3 (d, 1H); 7.2 (s, 1H; 7.0 (m 2H); 6.75 (m 1H); 6.2 (m _lH); 6.1
(d, 1H105.84(s, REB(ALetRin-{ S1pyHdin-3-yhG-tNBathdfifyI (- M- MdropRiay et 4 ) - 10

iﬁ ?6- (Azet | mdﬂl-elg'§?r)bﬁ§?miﬂfrﬁQ%mWTﬂdﬁ?-rﬁ)rret hyl si |yl -1-[ (3-f1 uor ophenyl ) met hy
N (3- i et oL amt sont aon ke et el nasfiereproRlrAr ey etk Ridithiorde |

g (1. ?esnen:rgf/'%ﬁ@‘f 2‘%8 L@%&@-éém@? i o z bihediopdisnpolsinzole ddéBt) ara  addddute on,

stirred at gdGiomentedst 207€nindal BR HEACAtRosHerd. o o5 § 1 4? n{@&tgfr ﬁ-gr;(n;ﬁtpyél

Stri i - - -fl henyl t hyl] - 1H T ndol e- 2-

z7acit (rjl Wﬁi%é?‘é@i@%&‘%ﬂ#&ﬁ%ﬂ?tﬁgﬂrg ri'aef{%?:ércnead@é&dq BEd, Prepatesgeeosrding ito the nd

of DVF. Thepmemot H%;giﬁibé{tilrlrs&ag{ces%ﬂ i n@ehé %fa%ngﬁgﬁﬂﬁé&mﬁ%@%?sngﬁ%fgh ar od

i . - am no- 6- - 1- . .k

Tcoor gfhgoi%ﬁf’%@{ i%rgrg%;g&?e Zi‘érg@Pi BEwtes, G3hge(2:20ammol @%Bs@éjﬁ@ﬁt(??ﬁt'daﬁdied to

the reacti ogljpyridine grepheti@lccsiding! tontBe Rlotd@Fdbatribd8 il stabB el & 8aSHLQEY BhK) Ur e
of ted a n of

is 20 poured .eﬁ;[to m xture of 30 m a saturate gueous solutio

NaHCO3 and Odie rRRelRR. mixhise. AAftRE Gt inghats €0 Csfos X Brin dhe deagtion mistung isof
Et OAc. Z0he oumdd mesla @igaR 6F 30 miof a saturated aqueous solution of NaHCO3; and 30 mi of

EtOAc. The aqueous phase is extracted with 20 m! of EtOAc. The combined organic
phases are washed with 3 x 30 m| of water, dried over Na;80,, then concentrated
under reduced pressure, The solid obtained after evaporation of the solvent under
reduced pressure is purified by flash chromatography on a silica gel column, elution

25  being carried out with a gradient of 2 to 10% of MeOH in CH,Cl,. The isolated product
is subsequently precipitated, then washed with a mixture of hexane and-isopropy! ether
at reflux, filtered under hot conditions, and then dried under reduced pressure. 147 mg
of the expected product are thus isolated.
Mp = 160-162°C

30 'HNMR (DMSO Dg), § {ppm): 9.9 (s, 1H); 8.0 (s, TH); 7.7 (d, 1H); 7.5 (d, 1H); 7.3 (d,
TH). 7.2 (s, 1H), 7.0 (m, 2H); 6.8 (m, 1H); 6.25 (d, 1H); 6.15 (m, 2H); 5.8 (s, 2H), 3.7 (¢,
4H}, 2.1 (m, 2H); 0.15 (s, 9H). '
LC-MS: 473 ([M+H]+, Rt= 1.25 min.).

35 Example 6 (Compound No. 6)



phases are washed with 3 x 30 m of water, dried over Na2SO4, then
.concentrated under reduced pressure. The solid obtained after evaporation
of the solvent under reduced pressure is purified by flash chromat ography

on a sili csev%gj ?@6%?12@ ution 25 being 3%arri ed out w F’ﬁJZE,@?@@%%DgE 2

to 10% of The isolated product is subse

preci pitated, then washed with a m xture of hexane and isopropyl ether at
reflux, filtered under hot conditions, and then dried under reduced
pressure. 147 ng of the expected product are thus isolated. M = 160-162C
30 1H NWVR (DMSO D6), 6 (ppm: 9.9 (s, 1H); 8.0 (s, 1H; 7.7 (d, 1H); 7.5
(d, 1H); 7. 3-{6d3-Hydregyazatidn-( g/ )piridi)-3-yA- Btrimathyeilyi-1-K38lubmphdnytimetByRH( d, 1

; 6.15 5. : vy 41-1); 2.1 2H); 0.15 , 9H).
Ay 47%%’}"%’?& f?fbﬁféﬁ?éﬁ?*’mpﬁﬁq Nbzg) Exarri)l e 6 (gg]rrpotl)nd No. 6§SV\D K
2009/ 109_730 QB’iGWFID@IRﬂ FNR2 () 9/268 (Y Opared I‘éc_[c6rd(rh@— Itc'iy_dlproc:ess similarI to that ﬁescrilbed inh I
roxyazeta di =V ) i 35 -Z-trine iLyl-1- -f1 uor ophe met
e ol Srebe . B ebllio’ o sl A D o s R SRR ke
accordi ng t dHangrleCessbaiyid beid, preparedtacdersitgitbeite ptocal Séstpbedinistay 5.3,

ti 0. 1} 4 I Zztrinethylsilyl-1-[(3-fl henyl thyl] -
it ndol - 2 RaPHOFTt’ B8 el B ele R gt vty meberrged
i3n st age65.( accorging o mgorq@_colcnle&erimmm_)?ge 2.2, in the presence of 87 mg (0.t44 rrgrﬂol)
- am no- 6- r Ldi n- 1=yl pyri di ne. .pr r .aceor.din - the
pr ot ocol deg‘;&xg‘é@%%ﬁﬁg{%{%@ P"é’.yﬁ?/’{’ %eﬁp(xl??éé’%cﬁ'g’é‘gen E@B‘ﬁ’q@ﬁﬁ&%&)@%d hmg ot
N- (3- di tet h{Q.ehinmugd) aofplyhydrékybenimttiazold (DB ides mysirdiebihgifdrdan(dAD mged of
61 ng 10 (Othgﬂégggaleéppgr%u%%%%dc{qggﬁgoenzotr| azole (HOBT) in 5 m of

di et hyl f or mam expected product are obtained. 1H NWR
(DVBO D6), 51 NMRYDMSOODY)s 5 (Ah): 909 (s, (154, ALbs, TH)7 7(rckd, AH);:7.9 (& 148 7MY, 7. 3

d 1H; 7. D 7 O (1 1. 6 . 6.25 (d "1 H: 6. 15 (m
29 5.5 (s PBAE s eI (2B aT ik €28 [ ARy R i By Se e i oy

0. 15 (s, 950H);3454 {0C-1VB; 4.986, CHMES tm, R)=0453s0H). ). M = 215-217C. Exanple
7 (Co n N/ _ , :

N—EG-( et h%%ﬁ%ag)z@éﬁ”d‘r RE1IMING ¢ i et hyl si |yl -1 - [ (3-f1 uor ophenyl ) met hy
| ]-1Hi ndol ¥p 22152 i5Cam de Conpound No. 7 was prepared according to a
process simlar to that described in

Example 7 (Compound No. 7)

N-[6-(Dimethylamino)p_yridin-S-yI]-5—lrimethylsilyl-1 -[(3-fluorophenyl)methyl]-1H-indole-

2-carboxamide

Compound No. 7 was prepared according to a process similar to that described in
stage 5.4, by reacting 0.3 g (0.88 mmol) of 5-trimethylsilyl-1-[(3-flucrophenyl)methyl]-
1H-indole-2-carboxylic acid, prepared according to the protocol described in stage 3.6,
with 181 mg (1.32 mmol) of 3-amino-6-(dimethytamino)pyridine in the presence of
185 mg (0.97 mmol) of N-(3-dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride
(EDAC) and of 131 mg (0.97 mmol) of 1-hydroxybenzotriazole (HOBT) in 10 ml of
dimethylformamide. The product obtained is purified by silica column chromatography,
elution being carried out with a mixture of dichlbromethane and acetone. The solid
obtained after evaporation of the solvent under reduced pressure is recrystallized from
isopropyl alcohol. 200 mg of the expected product are thus isolated. |

Mp = 204-205°C

'H NMR (DMSO Dg), & (ppm): 10.2 (s, 1H); 8.4 (s, 1H); 7.9 (m, 2H); 7.55 (d, TH); 7.4
(m, 2H), 7.3 (m, 1H); 7.0 (m, 1H); 6.9 (m, 2H); 6.65 (d, 1H); 5.9 (s, 2H); 3.0 {s, 6H);
0.25 (s, 9H). '




stage 5.4, by reacting 0.3 g (0.88 mmol ) of
.5-trinmethylsilyl-1-[(3-fluorophenyl)nethyl]- 1H i ndol e-2-carboxylic acid,
prepared according to the protocol described in stage 3.6, 25 with 181 ny
(1.32 Mol ) of 3-am no-6-(dinmethyl am no)pyridine in the presence of 185 ny
(0. 97 mmol ) WD 20QF1a87ED hyl ami nopr opyl ) 3% et hyl car bodPOT/ER2099000064r | de
(EDAC) and of 131 ng (0.97 mmol ) of 1-hydroxybenzotriazole (HOBT) in 10 m
of dinmethyl formam de. The product obtained is purified by silica colum
chromat ography, elution being carried out with a m xture of

di chl or onet h&hidSaAdH dbetipn@t= TThelispl i d 30 obt ai ned after evaporation of the
sol vent under reduced pressure is recrystallized from isopropyl alcohol.
200 nmg of the expected product are thus isolated. M = 204-205C 'H NWR

(DVSO D6), Exapmig 8 (Conmpoluad Nd8) 8.4 (s, 1H); 7.9 (m 2H); 7.55 (d, 1H);
7.4 (m 2H),; 7.3 (m 1H); 7.0 (m 11-1); 6.9 (m 2H); 6.65 (d, 1H); 5.9
(s, 2H); 3.0 (s, 6H); 35 0.25 (s, 9H) . WD 2009/ 109710 37 PCT/ FR2009/ 000054

LC- M5 481 N—[ﬂl—(bﬂl]zetidilﬂﬂ=y_|)b_yr3:iiMWIDS—(dﬂX}ﬂmﬁﬁhﬁsi(ﬁomﬂH@ny?%etﬁ%llﬂ-1H-
N[ 6- (Azeti ﬂ‘lcfaie]-‘_-%l r)ngr' di n-3-yl]-5-(ethyl)dinmethylsilyl-1-[(3-1[uorophenyl
) et hyl | - 1H9OKa8TP8P% ¥ B Soxani de 8.1 Et hyl

5-i0do- 1-[(3-fluorophenyl)net hyl]-1H i ndol e-2-carboxylate A solution of 2.0

g (6.03 mmol,), of et hyl. 5-] -1 H-indol e-2-carboxyl at obt ai ned 10
accordi ng tg'1t he ES’P%%&%%‘T"'ﬁgngr%QB“ﬁW?qHél'fﬁﬂ%Cff’é%v%-rf@';eb Aneti c
(Cj:ormu_ni cati énsoll2Q03F 2.83( 183 nﬂﬂé]?-oZgélEM Emdé&ngiinda;iel-grcy;@&ﬁg@@ (@tﬁgtggc_j .
ropw sg, a . suspensi on of . . : of sodi um ride
(6059 110 10°srorapb o ShedRReREscibaborin i dtatirs. SnlBibe bofsuniations HD5
E?a‘éi i on |m) 28014 zf4§352t412vy iadiO:am!b oindyyy @M seativRb alrorvesé, it Oﬂg,gtogé)gtgspenéipﬁafg

: mo 7 orohenzyl. brom de are. subseqguent ed, . dropw se, at
15 0C. The pgasﬁgeoénf wﬂf?sx%wﬁrﬂgs@&w mﬂﬁﬁ%mﬁm@aw depan 18 h
and then dinedtaohosphene 2THe rdactidn mixtirstisis@raf aM@hbient@petdivre fac6h@hsur,

out, and  the aqueous

(1/1). The ' m Xt u | s separated by settlin

phase is exﬁ'?’zzat gdﬂg\n "h")i)z"ﬂgé'(ﬂ%ﬂbeafy?é’mwe %/{'Eest gauently adgndi Aroawiseg#hi c

phases e 03hEnk tdactien tmiktese Wi thenvetined, atcdarigidntoraipersod 16M 13U RRattRen

filtered ang. ted.under reduced pressure. Th esulting oil is 20

ur 11 6d_ by iR SR 0BGy AR St EhEEG AR ebsteteon el iy esatp et

Wi t 2 a mxt is_rﬂplelfatedaﬁpt;étﬂiﬁgmdaﬁ\;ﬂs gt.éD%enre@gg ﬁaselisg’eg(tr?cgtaﬁ V\Iithi‘z ﬁBQ‘?ﬂ%&@’ahyl L

roduct are_isola L , . 8. S, ;. , ;

F7)._ 5 (d, 1H) ?cg§t§5ﬁ'ﬁ% FOTHP?y;_réanic phase)s are wagﬁgg three times(s with \Atgter, dried (over "
sodium sulphate, filtered and concentrated under reduced pressure. The resulting oil is

20  purified by silica gel column chromatography, elution being carried out with a mixture of
heptane and ethyl acetate. 1.87 g of the expected product are isolated.

_‘H NMR (DMSO D), & (ppm): 8.15 (s, 1H); 7.6 (d, 1H); 7.5 (d, 1H); 7.35 (s, 1H); 7.3
{m, 1H); 7.1 (m, 1H); 6.85 (m, 2H); 5.9 (s, 2H); 4.3 (g, 2H); 1.3 (t, 3H).
LC-MS: 424 ([M+H]+, Rt= 1.65).
25
8.2 5-lodo-1-[(3-fluorophenyt)methyi]-1H-indole-2-carboxylic acid
A solution of 1.00 g (2.36 mmol) of ethyl 5-iodo-1-[{3-fluorophenyl)methyl]-1H-indole-2-
carboxylate, obtained in stage 8.1, and of 0.4 g (7.09 mmol) of potassium hydroxide, in
30 ml of a mixture (v/viv) of methanol, dioxane and water, is stirred at reflux for 3
30  hours. After this period of time, the reaction mixture is concentrated under reduced
pressure and then taken up in 10 ml of water. The medium is acidified at pH 1 by
successive additions of 1N hydrochioric acid. The precipitate is recovered by filtration,
washed with wate.r and then dried under reduced pressure. 0.69 g of the expected
product is thus isolated, which product is used as it is in the subsequent stage. |

35 M NMR (DMSO D), § (ppm): 13.2 (broad peak, 1H); 8.1 (s, 1H); 7.5 (d, 1H); 7.4 (d,



1H; 771 (m 1H; 6.8 (m 2H); 5. s, 2H); 4.3 (q, 2H); 1.3 (t,
5

(m 9 (
.3H). LGMS: 424 ([M+H +, Rt= 1.65). 25 8.2
5-1o0do- 1-[ (3-fl uorophenyl ) met hyl ] - 1Hi ndol e- 2- carboxylic acid A sol ution of
1.00 g (2.36 mol ) of ethyl 5-iodo-1-[(3-fluorophenyl)nethyl]-1 Hindole-2-
car boxyl at e WEh2Q19é@9710 st age 8.1, and 68 0.4 g (7.09 pual/FReH09@OBESHUM
hydroxide, in 30 m of a mxture (v/v/v) of nethanol, dioxane and water,
is stirred at reflux for 3 30 hours. After this period of tine, the
reaction mxture is concentrated under reduced pressure and then taken up
in 10 m of TWt®ee5 (MhaHEd (oM, ;s 2Hed.sa0, .1 by successive additions

of 1 N hydroghj,ari g Ih recipitate is recovered by filtration,
washed V\Ath?\)\e/gyg'ré%ln@ﬁf%éﬁaﬁ'@d under reduced pressure. 0.69 g of the
expected product is thus isolated, which product is used as it is in the
subsequent gtage. " H N 0.Dg),. .8 (ppm.; 13.2 (broad peak, 1H); 8.1
(s, 1H; 7. é"’?d Eﬁ%fm%?tl)i%e &g’%dﬁggd)lﬁa@ggﬂq&sﬂmwwgmgdb%wdolm;
7.25 (mb5 2Hparbdxémigey 1H); 6.8 (m 2H); 5.8 (s, 2H). LC-MS: 394 ([MH -,
Rt=3.5). 8 . , , _ .
N-[ 6- (Azet i 81%?-%-@1?6%?‘& 9. A-(Grajrmethyigerinoprgryl-N retfyicapraliidenbyaiachlonige i ndo
| e-2- 5 car bEDAG) ded00.29 gl.SZnﬁ%lm|1)h3@fo>43‘bér3zdﬁ'iid£€hhg-’4©9‘i'ﬁ@9é QRidkd -t 2
et hyl carbodg&ﬂ{ide hydro %I dg éEDAC and 0.2 gfué 1.52 mmol ) of
1- hydr oxybeR2ot ¥ £YEFE af FSeetm e RngsEhere of -6 gn1- 22 minpl f friodod-
I[J?ge][l an i nEB#'U?ﬂdﬂfbtsrﬁmﬁmfiyklff ngdlﬁleg%té\rb'égyimﬁlaid, p@épaged PAQade a.dz, in 15 mi of

- op e .1-1Hi ndol e- 2- carboxyli c acid, prepared in stage
8.2 inds B Of‘)“foreﬁﬁ*-‘l.” FRUECRSITSH o amklve PmPeratinedar 20 ingiesn®.25 o
g enper at gr(e(‘lf@?r l_'nﬁ_(bl)rrbﬁBlte;mino-_@a(_%et@iim(-!/l)@}idl’ﬁa?'p)repﬂa;red ac:%:orditnﬁ to ’chet prottlacol
-am no- 6- din- 1- ridine, prepared according to the protoco
descri bed i ﬁgsg"%'ggéé q%’tg,ge i1géf é%Bg%ﬁfHHETtﬁsa%géﬂ the reaction E%F’ieoﬁ*%ﬁf girgipg at
After stirrR0of§ far 18200rs the dBctimumixturehe pbeaatinters MxIird o 50mIPGUVREr kg 0 a

of .ethyl acetate. The resulti

m xt ure of m _.of ter .an 50 ni. , ! in
mxture is g&éﬁnéroéteetﬁwﬁ@cegaé?t ﬁip?\deﬂﬂtﬁngaﬁﬁx“t'f?e'slf’}e%ﬁéﬁl}y peiing puf ’é’%? thect ed
with 205m afueeubphase stedtractedvithcZOTni BRSthAr@enis: THRa&Akindf SrguRis Rdsddr ee
times with %@- h%fd ﬁat eﬁ dri.g_g Bveir sodi um sul phate and t hen
concent r at e culaar or Rtk HEep el dP &7 ofwates Jiriedeovas sodie spiphaignaeddesn | v
preci pi t at eechncehteatedvashest weddteds qpespyd. athBeliscidted eblddict fib| bab&dLeRder
hot conditi&gag.&tatg@dtpt hen gri ed. under rteﬁ?uced pressure. 0.47 g of the

odu s

expect ed pr RUQVs88¢ A8 fsorspry! igtigiret fitgnpd unden paYy condifionsy s
1H); 8.35 (and theh driéd ndes reduded presdrd. @.471ddf thd eRSected product is thus isolated.
20 "H NMR (DMSO Dg),  (ppm): 10.3 (s, TH); 8.35 (s, 1H); 8.2 (s, 1H); 7.85 (d, 1H); 7.55
(d, 1H); 7.45 (d, 1H); 7.3 (m, 2H); 7.05 (m, 1H); 6.9 (m, 2H); 6.4 (d, 1H); 5.9 (s, 2H)
3.9 (t, 4H); 2.3 (quint., 2H). '
LC-MS: 527 ([M+H]+, Rt= 5.07).

25 84 N—[G-(Azetidin-1-yl)pyridin-3-yi]—5—(ethyl)dimethylsilyl-1-[(3—
- fluorophenyl)methyl]-1H-indole-2-carboxamide (compound No. 8)
27 mg (0.31 mmol) of (ethyl)dimethylsilane and 15 mg (0.03 mmol) of bis(tri-fert-
butylphosphine)palladium are added to a suspensioh of 0.15g (0.28 mmol) of N-[6-
{azetidin-1 -yl)pyridin-3-yl]-5-iodo-1-{(3-fluoropheny!)methyl]-1H-indole-2-carboxamide,
30  prepared according to the protocol described in stage 8.3, and of 0.18 g (0.85 mmol) of
potassium triphosphate in 2ml of dry 1-methyl-2-pyrrolidinone (NMP), maintained
under an inert atmosphere. The reaction mixture is then stirred at ambient temperature
under an inert atmosphere for 6 h and then diluted with 40 ml of a mixture of water and
ethyf acetate (1/1). The resulting mixture is separated by settling out and the aqueous

35 phase is extracted with 2 x 10 ml of ethyl acetate. The combined organic phases are




(d, 1H); 7.45 (d, 1H); 7.3 (m 2H); 7.05 (m 1H); 6.9 (m 2H); 6.4 (d, 1H);
5.9 (s, 2H; 3.9 (t, 4H); 2.3 (quint., 2H). LG Ms: 527 ([MH +, Rt= 5.07).
25 8.4 N[6-(Azetidin-1-yl)pyridin-3-yl]-5-(ethyl)dinmethylsilyl-I-[(3-

fl uorophenyl ) met hyl ] - 1H i ndol e- 2- car boxam de (conmpound No. 8) 27 ng (0.31

mol ) of (etWyl 2009808y1Gi | ane and 15 ng3g0. 03 mmol ) of phi i
but yl phosphi ne) pal | adi um are added to a suspensi on of O. 1$SR?803@’%I4) of

N-[6- (azetidin-1-yl)pyridin-3-yl]-5-iodo-I|-[(3-fluorophenyl)nmethyl]-1
H i ndol e- 2- car boxam de, 30 prepared according to the protocol described in

stage 8.3, aiddaveP sddug $@lpithe MRIrdd ahd déﬁ&éﬁn%té%ﬁ&ér%ﬂﬁ&%a{a%s%ﬂre? of
dry 1-nethyl - 2-'%r r.ol idi il?one (NMP), nmintained under an Inert atnoSphere.
The react i ofhSHWBLPILISi RUMfIRE Ry Silica el celtmanghiremetogeambir eluiiorebeing darriegnottner t

at nosphere futth & rhixeunsl of Heptahil AHEEtH) BRataf:, rﬁ'oe%%%f%ét Sgstg@t e aquand

ethyl acetate (1/1). The resulting mxture is separated I'ng ou
t he aqueous| Bhase is extracted with 2 x 10 nl of ethyl acetate. The
conbi nedsor ¢+ gsphages are WO 2009/ 109710 39 PCT/ FR2009/ 000054 dri ed over
sodi um sul phate, filtered and concentrated under reduced pressure. The

resul ting oiT NMREIMSQ Ba. Hiprsn 135 d®11H0B.dits thr BR&HGRERITRG (b I1ih)j DAS

bei ng carri @d, gM}; 7.Wh i@y B r€|40 p h erate., 10 _of

t he expect egﬁ ro%jucwrgrgﬂ)' ﬂ%ﬁ”ﬁt%& E‘gk@bt’ ﬂp%%@é%@: yh(ﬁﬁg)?%@é@'ﬁg)éw%
(ppm) : 10. 28-904t 3th)0.78(% 2H3: 0.3 9, 6H). 85 (m 2H); 7.6 (d, 1H); 7.35 (m
3H; 7.1 (mcm:;4aﬁ’-(?w£ﬂg+,wa.3$4 (d, 1H); 5.9 (s, 2H; 3.9 (t, 4H; 2.3
(quint., 2H); 0.95 (t, 3H); 0.7}3 (g, 21-1); 0.3 (s, 6H). LC M. 487
([I\/H-I]+,OR t=1.37). 10 Exanple 9 (Compound No. 9) N [6-(Azetid

i n-1-yl) pyr Edhpls 9 [dormpbayg Neheyy! ) di met hyl si Iyl - 1-[ (3-f 1 uor ophenyl ) met hy
]- 1H i ndol e-2-carboxam de (Conpound No. 9) 15 Conmpound No. 9 was prepared
according to a process simlar to that described in stage 8.4, by reacting

RN s it e iy Sl L L
pr ot ocol dyé‘é'%/qoﬂﬁéa'cﬁﬂ’%@%]@é (§ogpound Noa®) mg (0.31 nmol ) of
ot assi i t (1 DhaaahhEG SoNes Pl aRiGSRRaE £ brdbefd shhlel 18 ndl Bakribla in
stage 8.4[? by reacting 0.15 g (0.28 mmol) of N-[6-(azetidin-1-yl)pyridin-3-yl]-5-iodo-1-
[(3-fluorophenyl)methyl]-1H-indole-2-carboxamide, prepared according to the protocol
described in stage 8.3, with 44 mg (0.31 mmol) of {(cyclohexyl)dimethylsilane in the
presence of 0.18 g (0.85 mmol) of potassium triphosphate and of 15 mg (0.03 mmol) of
20  bis(tri-fert-butylphosphine)palladium in 2 ml of dry 1-methyl-2-pyrrolidinone (NMP).
83 mg of the expected product are obtained in the form of a white solid.
Mp = 202-203°C
'H NMR (DMSO Ds). & (ppm): 10.25 (s, 1H); 8.4 (s, 1H); 7.8 (m, 2H); 7.5 (d, TH); 7.35
(m, 3H); 7.0 (m, 1H); 6.9 (m, 2H); 6.4 (d, 1H); 5.9 (s, 2H); 3.9 (t, 4H); 2.3 (quint., 2H);
25 1.65(m, 5H); 1.3-0.7 (m, BH); 0.25 (s, BH).
LC-MS: 541 ([M+H]+, Rt= 1.56).

Example 10 (Compound No. 10}

30  N-[B-(Azetidin-1-yl)pyrid in-3-yl]-6-trimethyisilyl-1-[[(3-trifluoromethyi)phenyllmethyl}-1H-
indole-2-carboxamide

10.1  Ethyl 6-trimethylsilyl-1 -[[(3-trif|uoromethyi)p'he nyl)methyl}-1H-indole-2-
carboxylate

35  0.52ml (3.83 mmol) of 3-(trifluoromethyl)phenylmethanol and 0.92§ (3.83 mmol) of



20 bis(tri-tent-butyl phosphine)palladiumin 2 m of dry

.1-met hyl -2-pyrrolidinone (NVMP). 93 ng of the expected product are obtained
in the formof a white solid. M = 202-203C 'H NVR (DVSO D6), 6 (ppm:
10.25 (s, 1 H); 84 (s, 1 H; 7.8 (m 21-1); 7.5 (d, 1 H; 7.35 (m 3H);
7.0 (m 1H) ;WE 20094108F0 6.4 (d, 1H); 549 (s, 2H); 3. 9P@T/Fé%oébioo%0%4
(quint., 2H); 25 1.65 (m 5H); 1.3-0.7 (m 6H); 0.25 . LG M5

([MrH +, Rt= 1.56). Exanple 10 (Conmpound No. 10) 30
N-[6-(Azetidin-1-yl)pyridin-3-yl]-6-trinmethylsilyl-1-[[(3-trifluoronethyl)p
henyl | et hyl byaﬁdmatmﬂi@ieetﬂBumhbmmr@e(cm d?éléﬂded at ambient temperature, to

6tr|rrethyIS|l§‘¥ brﬁ( {3513 er nyl ] net h sz ol e-2
car boxyl at e S35@" §§ g ?)e%" 53 ' ﬂ"bﬁ'o?"é‘f?é‘? Fﬁb@m}@tﬁeﬂlﬁamﬁ and
0.92 g (3. 8%covmilny fof th%\QJraﬁ@QI/ déiraéy ‘fhostB / 1@4]@/11@%93?5 ene, malntanned

(cyanonet hyl %Be tr| buté{r[)hos%ho%ane (CVMBP) are added
t enper at ur e, 8 o§RhejE- Hhes re‘fcpqn qixtuiepis )stiged @t AyP°C for 15 hours and
6-trimetHyl sméxylcoi:cémralféh)lte aryaaédoowé ?ﬂﬁeﬁd%&pw&ée% %QQ%nﬂ? ﬁt?nf%@e by

protocol described in of dry toluene al ne
an inert atPHS{HYEME.M ‘T'T‘F& ‘% féfl,sf‘ %O’H?EQSWBY o8 a8ilier @gl aelumno e OF2 Bir s

and 5 then espesad r at eflyit o @LtVﬁ%ﬂ'ﬁlisﬂQ_hle[[(SQﬁMdr&ﬂeGﬁ/g;ﬂ% gﬁméfﬁgﬁqmﬁ%né)é
purifi ed by 6’ ess ounds of flash chronat ogra 't ca gel
colum, to §f at?é“é‘% peeled ethyl 6-trimethylsilyl-

L3 i ummt(bmscp )Bl(bﬁr‘ﬁ fWAd:rlis'tH Qﬁ?'ﬁs@T 3%3(&33%&;] f‘%gd ggﬁhﬁﬁorm

of an o

7.25 (tJ”5 1HfS: 19"\/%64{(90((@ 25 % ZHTW(QW?HZH)OTS(&W 090 (21H). 4. 04 (q,
2H); 1.03 (tLc- 1\35942@ QQH{ S pt9bs7 LC- M5 420 ([MHH +, Rt= 3.57). 10.2

6- Trimethylsilyl-1-[](3-trifluoromethyl)phenyl]nethyl]-1

H- i ndol e- 2-carboxylic acid (Conmpound No. |Vvd) 15 A solution of 0.125 g

(2.18 mol ) 10 petﬁﬁ@t%@ﬂ@—ﬁ[@%rﬁﬁoﬂoﬁ h&nyﬁ%ilﬁf} 1(@@9%?#0&80%“(:3906“ ' on

of 0.31 g (0,73 nmmol) aor o-
met hyl ) phen{fJHRYNA e in ndoI e- 2 car boxyl ate, obtained in stage 10.1, in

10 m of5 enhanebn ofD1EE o3RI 1B HhABI) af p&é&lurﬁrhydmmlegrll”ﬁnl dfmf%kérqégddé)d]t OB

m xture i s c ncent r at ed under reduce pressure an
of water. TRIEUERIWi uff i sO-a¢igdi f (0B mmopH 3f20 elﬂwisu@cfdwlhy@llwdd[[ﬁ-mmsorof AN

hydrochl ori me&@l)dherﬂ]ﬁ]eﬂ’(yﬁﬂ'fﬂnﬁéﬁeé L6 SARY CHEEinRY in stage 10.1, in 10ml of
ethanol. After stirring at 85°C for two hours, the reaction mixture is concentrated under
reduced pressure and then taken up in 10 ml of water. The medium is acidified at pHS5
20 by successive additions of 1N hydrochioric acid. The precipitate is recovered by
filtration, washed with water and then dried under reduced pressure. 0.24 g of the
expected product is thus isolated, which product is used as it is in the subsegquent
stage.
'H NMR (DMSO Ds), & (ppm): 13.2 (broad peak, 1H); 7.7 {m, 2H); 7.6 (m, 2H); 7.5 {m,
25  1H); 7.3 (m, 3H); 6.0 (s, 2H); 1.2 (s, 9H). |

10.3  N-[6-(Azetidin-1-yl)pyridin-3-yl]-6-trimethylsilyl-1 -[[{(3-
trifluoromethyl)phenyl]methyi]-1H-indole-2-carboxamide (Compound No. 10)
Compound No. 10 was prepared according to a process similar to that described in
30 stage 83, by reacting 0.11g (0.28 mmol) of &-trimethylsilyl-1-[[(3-trifiluoro-
methyl)phenyllmethyl}-1H-indole-2-carboxylic acid, prepared according to the protocot
described in stage 10.2, with 46 mg (0.31 mmol) of 3-amino-6-(azetidin-1-yhpyridine,
-prepared according to the protocol described in stage 1.8, in the presence of 59 mg
(0.31 mmol) of N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochioride (EDAC)
35 and 45mg (0.31mmol) of 1—hydrdxybenzotriazole (HOBT) in 2ml of




filtration, washed with water and then dried under reduced pressure. 0.24 g
.of the expected product is thus isolated, which product is used as it is
in the subsequent stage. 1H NWR (DVSO D6), S (ppm: 13.2 (broad peak, 1H)
7.7 (m 2H); 6 (m 2H); 7.5 (m 25 1H,; 7.3 (m 3H); 6.0 (s, 2H); 1.2
(s, 9H. 10. WQ\IZPGQIOQSé’ﬂDdl n-1-yl)pyridim3-yl]-6-tri rretplay]f/sﬁgmbgygddo(n;a
trifluoronethyl)phenyl]nethyl]-1H i ndol e-2-carboxam de (Conpound No.
Conmpound No. 10 was prepared according to a process simlar to that
described in 30 stage 8.3, by reacting 0.11 g (0.28 mmol) of

6- t ri met hyl slitngthytforn{eide.t200frhgiof the expédiad prodeetdré oblagisly! ] -

H- i ndol e- 2- LQ%&H%quaC|d prepared according to the protocol descri bed
in stage 10.2) with E (0.31 mml ) of 3-am no-6-(azetidin-1-yl)pyridine,

pr epar ed accHrNIMRg(Dl\dsmm)mmpﬁgoho dessrithed. 3|5r(dsqﬁ Qa']5 d I”:] e (R gaznce
of 59 ny % ) ?_'i di_nmet hyl am _nopr o Z)[ Icarbodl

hydr ochl or i eg#%”% g(g‘md 5 -agh (6314 ﬁﬁ’rﬁ‘lr)mgf'f' 5I(ﬁld1r{‘8x BEridotin); Hzb(ck
(HOBT) 6 2 1My @b ( mmogssuomwamw/&aggw J000054  di met hyl f or mani de.
200 rrg of t %@épggé g'p{r FHCt are obtai ne = 167-168C ' H NMR ( DVSO
C6), © (ppm Py g Bimpd. 119 7. i (dd, 1H; 7.7 (m 2H);

7.65 (s, 1 H; 7.6 (m 1H); 75(t, 1 H; 745 (m 1 H; 7.35 (s, 1 H;
7.25 (d, 1 6.4 2 3.95 (t, 4 2.3 2 0.2
(s, 9I(—|). LC—Q%.E%%%—??W !I!I';Q’ﬂ"*"i) g; m |I’_li)) ExaErpIe T)l (Oorrpf)trjnnd |I(Il)o 11)
10 N-[6-(3-Hydroxyazetidin-1-yl)pyridin-3-yl]-6-trinethylsilyl-1-][(3-
trifl uo me | yahenyl | net I ndol e- 2- car boxam de ( Conpound No. 11
Corrpoun m[fi(%\%alyé’n %fy%ﬁ FG% &Bem%n -AyIotrignefvsdids SIS i I(ar rr}[oo t hat )
gets;:r Irrgtegy: mﬂueltowahsﬂ)pﬁe?wnétﬁ%wjn%% -3bafbokimiés (EBRbOLA No. 11)

met hyl ) phenﬁof%@f’ﬂgl[“{ M‘fv?ﬁjar%’azedc%mw il¢ aaRrPeesspyi@jiar dthat desalibag in o
th t ocobtagd deScribped t 0.@, 5 0

the pr ot gc?BaﬁY g Sct .-:;E eadﬁn q?’z %y“a dzls\rflﬂéhhl réofggieg%ggriylﬂngﬁ(SO{nﬂF%m—
protocol deSEMM 88 "Yﬂ *3'3e Ingoley C?"H@X)ﬁ'ﬁé‘@ @éﬂpaﬁd gecaiging do 8 pravdgol of
N-(3- di tet hstésmmba@m amge) 10N, thhyd1crﬂgrb(9®1'rgr‘n66 cff@é’@no?eﬁﬂi-l?ﬁo 3268kt

mol ) of 1- benzot rj azol 0.21
g of the exp XP g'&‘g PgaaEd ?C§°%S*H19aﬁ°ﬁ€a protocqlysiescribgd- I&gw@eﬂ in the | presence

of 58 mg (0 31 mmol) of N-(3-dimethylaminopropy!)-N-ethylcarbodiimide (EDAC) and
45 mg (0.31 mmol) of 1-hydroxybenzotriazole (HOBT) in 2 ml of dimethyiformamide.
0.21 g of the expected product is obtained.

20 Mp=183-184°C _
'H NMR (DMSO De), 8 (ppm): 10.3 (s, 1H); 8.4 (d, 1H); 7.85 (m, 1H); 7.7 (m, 2H); 7.65
(s, 1H), 7.6 (m, 1H); 7.5 (t, 1H); 7.45 (m, 1H); 7.35 (s, 1H); 7.25 (d, 1H); 6.4 (d, 1H); 6.0
(s. 2H); 5.6 (d, 1H); 4.6 (m, 1H); 4.15 (m, 2H ); 3.65 (m, 2H); 0.25 (s, 9H).
L.C-MS: 53¢ ([M+H]+, Rt= 1.37min.).

25
Example 12 (Compound No. 12)

N-[6-(Azetidin-1 -yhipyridin-3-yl]-5-(diphenyl)methylsilyl-1 -[(3-fluorophenyl)methyl]-1H-
indole-2-carboxamide

30 Compound No. 12 was prepared according to a process similar to that described in
stage 8.4, by reacting 0.15 g (0.28 mmol) of N-[6-(azetidin-1-yl)pyridin-3-yi]-5-iodo-1-
[(3-ﬁuorophenyl)rnethy!]-1H-indole-2-carboxamide, prepared according to the protocol
described in stage 8.3, with 167 mg (0.84 mmol) of diphenylmethylsilane in the
presence of 0.18 g (0.84 mmol) of potassium triphosphate and of 15 mg (0.03 mmol) of

35 bis(tri-tert-butylphasphine)palladium in 2 mi of dry 1-methyl-2-pyrrofidinone {NMP}.




'H 6 : 10.3 (s, 1H); 8.4 (d, 1H); 7.85 (m 1H); 7.7 (m
.2E|)!\IN7R.§SE)NBSS,D6)1’H);(F7)P?(m 1 H§S 7?“ 1 H: 7.45 (m 1 H); 7.35 (s, 1
H:; 7.25 (d, 1 H; 6.4 (d, 1 H; 6.0 (s, 2H; 5.6 (d, 1 H; 4.6(_m 1 H;
4.15 (m 2H); 3.65 (m 2H); 0.25 (s, 9H). LC-Ms: 539 ([MtH +, Rt =

1.37mn.). 2088108719 ( Conpound No. 14) _ PCT/FR2009 000054

N[ 6-(AzZat I di n-1- yla?pyri di §1-3-yl ]-5-(di phenyl)nethylsilyl-1-](3- f(uoropheny
I )methyl]-1 H indol e-2- car boxani de 30 Conpound No. 12 was prepared _
according to a process sinmlar to that described in stage 8.4, by reacting
0.15 g (0. 2819rlﬂﬂgI0)°tr@fe>Ne£:1@d(oammcfaHerbblaiNéd.pyrl din-3-yl]-5-iodo-1-

[ (3-fl uoropl‘m [ﬁ%gyl ] -1Hindol e- 2- carboxam de, prepared according to

t he protocol descr din stage 8.3, with 167 ng (0.84 nmol) of

di pheny! met hiyd NMFatwso Ddhes (m:rne)seotzs (ef 19)53584 @, (1) 8#.88MR b§f 7 BRLASSIHM
tri hosphat 0. 03 mm| ) of
bi s?trl -tert %ﬁt@ﬁé bﬂlgﬁg’)sdgl Izﬁ'dlﬁﬁn(ql A H: HP (&f2Hr §:95 (m, 4H); 2.3 (m, 2H); 0.9
1- met hyl 62- gy r3H) i di none (NWP). WO 2009/ 109710 42 PCT/ FR2009/ 000054 19 ng
of theyexpe ’ re obt ained. Mp = 98-100C "H NWR (DVSO D6), S

: 2&‘?@'30?@?%@“3 (%t- 9. 7.85 (m 2H); 7.65-7.25 (m 14H); 7.05
(g Ai¥ag : . 3.95 4H): 2.3 (m
(m 1 H; 6.95 (m 2H); 6.4 (d, 1 H; 59 (s, 2H; 3. (m ;2.

- . 597 MrH] +, Rt= 1.51). Exanpl e 13 (COeround
ﬁlgl) 125910 _&i(&gm'\é%und No. B H )

Azetidin-1-yl ridin-3-yl]-5- trlrrethyIsHyI 1-[[(3-trifluoronethyl)p
henol | y by car boxam de (conmpound No. 13) 13.1 Ethyl

ge? ?/: ]rren?éu é\% isy(r"‘zﬁt"{'” q9")PV”‘?"I"G&']O‘?YEWW'%th&[@-ﬁ@uwme;hyll);Bhf]mdlml@3;2];11 I—:;Ol
f (trifluoronethyl)phenyl net ha
;ﬁcrjngyl gt ?é@iﬁzmﬁaﬁﬁdﬁgﬁm‘m 2ne) tributyl phosphorane (CVBP) are

added, at anbient tenperature, to a solution of 0.49 g (1.87 mmol) of

: t he
ethyl 5-triretthylEsiyyl - 1H|Bdﬁﬁnéﬂ@rsﬂﬁf1b$(é¥h@ omet® W% 9ﬁ’mé‘ﬁ HFJH.H' Gt 2.
pr ot ocol descrllﬁﬁdt in stage 3.4 of c?r?y_ toP ?lﬁ taine 2(t.:)lnder
an inert at g The reaction m xture is stirred at 110C for 15

hours atfil t Den mloq:smmmbﬁ)betm(tﬁmw&ﬁéthy%}%nplﬁ%%dn‘aﬂfaﬁé ‘bdé?% (8. ﬁ%ﬁ&?’%m 'y
purified by( Lhas hthChr O%t)g;phos Xorane aCI\SAIBPI g?e added, at ambient tetl'rj'lt Ier(')art]ure o a
carried out ‘SXPRRTEMERENT P P
solution of 0.49g (1.87 mmol) of ethyl S-trimethylsilyl-1H-indole-2-carboxylate,
obtained according to the protocol described in stage 3.4, in 8 mi of dry toluene,
maintained under an inert atmosphere. The reaction mixture is stirred at 110°C for 15
20 hours and then concentrated to dryness. The reaction crude is subsequently purified by
flash chromatography on a silica gel column, elution being carried out with a mixture of
hexane and ethyl acetate, to give 0.73 g of the expected ethyl 5-trimethyisiiyl-1-[[(3-
trifluoromethyl)phenyl]methyl]-1H~indole—2-carb0xylate.
"H NMR (DMSO De). 8 (ppm): 7.90 (s, 1H); 7.62-7.57 (m, 2H); 7.51-7.43 (m, 3H); 7.40
25 (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 (IM+H]+, Rt= 3.62).

13.2 5—Trimethylsi|yl—1-[[(3-triﬂuoromethyl)phenyl]methyl]-1H-indole-2—carboxy!ic acid
(Compound No. [Ve)

30 A solution of 0.125 g (2.18 mmol) of potassium hydroxide in 1 ml of water is added to a

soluton of 0.31g (0.73mmol) of ethyl  S-trimethylsilyl-1-[[(3-triflucro-

- methyt)phenyl]methyl}-1H-indole-2-carboxylate, obtained in stage 13.1, in 10ml of

- ethanol. After stirring at 85°C for two hours, the reaction mixture is concentrated under

reduced pressure and then taken up in 10 ml of water. The medium is acidified at pH 5

35 by successive additions of 1N hydrochloric acid. The precipitate is recovered by




hexane and ethyl acetate, to give 0.73 g of the expected ethyl
65-trinethylsilyl-l-[[(S- trifluoronethyl)phenyl]nmethyl]-1

H i ndol e- 2- carboxylate H NVR (DMSO D6), S (ppm: 7.90 (s, 1H); 7.62-7.57
(m 2H); 7.51-7.43 (m 3H); 7.40 25 (s, 1H); 7.17 (d, 1H); 5.92 (s, 2H)
4.28 (q, 2H)Wq2999/(11097391) 0.27 (s, 9H) .43.C Ms: 420 ([ Mat/ERIB09/Gdidu
13.2
S-Trimethylsilyl-1-[[(3-trifluoromethyl)phenyl]nethyl]-1Hindole-2-carboxyl
ic acid (Conpound No. IVe) 30 A solution of 0.125 g (2.18 nmol) of

pot assi um hyftirasiendevaished. with W:ﬁtewaherthels daddeuihdtep r@ducé@lpiéé,s@ﬁe 0f.28 g3df Bhe

(0.73 muol) t h trif

met hyl ) pheny m%ﬁﬂr?%é ﬁﬁ’&l %0'5 8 L%‘g%d ’BH{SSijr?éd't i, ins theg subisequent;

10 M of etdtegeol. After stirring at 85C for two hours, the reaction

m xture is a t re ressure and then taken up in 10 m
of water. Thgnﬁrrigg ‘I‘Pﬁﬁg djg%a{p]af”éd&.ig?lﬂ @ pgak, N )s (18des il & Sl 2H)o At (of, 1N
hydr ochl &ri @Hcr.d {d,The; pRes ) atigd] BHY §e8YErad: bz 009/ 109710 43

PCT/ FR2009/ 000054 filtration, washed W th ‘wat er and en dried under
reduced pressure. 0.22 g of the expected product is thus isolated, which

product is uUSed av-Jet(Aizstidim1iynByEdiRssaLER NVR (DMBO D6), S
(Alzstidim1tyngy 8 ineﬂ%}éﬂgm [[gd" 7.4 (m’ 5 2H:

12. 9 d
(7pgr‘r)( d, 1H) téf@‘r"%ar?%tgﬁ%'-‘lf“!]ﬂ%%;’ﬂh1Hﬂ%f"e -8 Ge@oegmld,@mpompognq No. 68) . 13.3
N-[ 6- (Azet i @lompbupt )Nxy rizdivas %réda}ecﬁaéddrtﬂfﬁé hy |as;br'8¥éss| smﬁf&r(téothat de%cr}l\:igd n13

trlfluo

| net h H- i ndol e- 2-
Corrpo_un E%g) \%;gn l?)]e Eﬁ'aéé di §1r0§:9nng?0c% @”{;ﬁ%(r)c‘gf)s(25m§i"$ﬁtm)é$||)’l:-b-[[(?na‘tfluoro—
getscrzlr Lrgtegy: meﬂ@l)@m_a@e]rr&trsﬂ] -1H-inderC2-taBoRyit QRid) prébatdd FBRringto the protocol
net hyl ) phen§ % %)}'L % ﬁgﬁ_ %%OY"'(Q‘ 34 g KXY Mneol hef @'aﬁpfﬂ%ﬁéﬁf@i'da?cbwbmrw@et 0
t he prot ocobrepdesicaidoeting fo ﬂfeag%tob& descibbd u‘ﬂé‘ta 1(@ lﬁQhé”EPéﬁe)en% of 57 m

3-ani no- 6- ( F Ot 5¢dMd

d
Geatr 1 bed s R ol CE K Ry B pre)§96®w7%§5wlm»&>thpbiome (EDAC)
N- ( 3- di'tet hgha G N thr . ED 1 d
15 S temors s A ol g (0K 15
di met hyl f or rtam 0”'@%'”‘196 % HPeeed Rredustiare Qﬁ%”%t ained. M =
199- 200C 1HVIBIVRIGSERBOCDG), 8 (ppm) : 10 25 (s lH) 8.3 (s, 1H: 7.9 (s,
1H): 7.8 (d 2H): 7.3 (d, 1H): 6.3
(5? 1H) ( @%@R d?{‘ggs[’ﬂénﬂppﬂawwé £ 1"2)@8(3qﬁ§» ﬁ.H)'(?‘néH; F1|)l-t)' 28 (dngmegs

(M, 3H); 7.5 (m, 1H); 7.4 (m, 2H); 7.3 (d, 1H); 6.3 (d, 1HY; 5.9 (s, 2H); 3.9 (t, 4H); 2.3
20 (quint., 2H); 0.25 (s, 9H).
LC-MS: 523 ([M+H]+, Rt= 1.50 min).

Example 14 (Compound No. 14)

25 N-[B-(3-Hydroxyazetidin-‘t-yl)pyridin-3-yl]-5-trimethy!silyl-1.-[[(3—
trifluoromethyl)phenyl]methyl]-1H-indole-2-carboxamide (Compound No. 14)
Compound No. 14 was prepared according to a process similar to that described in
stage 8.3, by reacting 0.1g (0.26 mmol) of 5-trimethylsilyl-1-[[(3-trifluofo-
methyl)phenyl]methyl]-1H-indole—2-carboxylic acid, prepared according fo the protocol

30  described in stage 13.2, with 46 mg (0.28 mmol) of 3-amino-6-(3-hydroxyazetidin-1-
-yl)pyridine, prepared according to the protocol described in stage 2.2, in the presence
of 54 mg (0.28 mmol) of N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride
(EDAC) and 41mg (0.28 mmol) of 1-hydroxybenzotriazole (HOBT) in 6 ml of
dimethyiformamide. 100 mg of the expected product are obtained.

35  Mp =217-218°C |



LC-Ms: 523 ([MrH +, Rt= 1.50 mn). Exanple 14 (Conmpound No. 14) 25

N-[ 6-(3-Hydroxyazetidin-l-yl)pyridin-3-yl]-5-trinethylsilyl-21-[[(3-
trifluoromethyl)phenyl]nethyl]-1Hi ndol e-2-car boxam de (Conpound No. 14)
Compound No. 14 was prepared according to a process simlar to that
descri bed i W@ 2aG®/189310by reacting 0. 14 (0.26 nmml ) @CT/FR2009/000054
5-trimethylsilyl-2-[[(3-trifluoro- '
met hyl ) phenyl ] met hyl ] - 1Hi ndol e- 2- car boxylic acid, prepared according to
t he protocol 30 described in stage 13.2, with 46 ng (0.28 mmwol) of

o ocs: Cabr eSO b, I 09, S RIGP AL R A Bl
%—(3 di met hff ‘%én? ﬁgé%fﬂ;‘ %ggl‘-@'@t ) é’a} %&H%ﬂadnwa#&&ﬂ@r{;ges 8EEDRL)); 548 41

my (0.28 ) 11 4 4-(ry dHEY O BAZHY HORT )s 6 m of
o ) o 91tqhe Tegg%gbga?gprodgjctgpi re obtained. 35 M =

d| met hyl f or %a%'qﬁ
217-218C WO /?6 7 et 489/ 000054 1H NVR (DVBO D5), S (ppm):
10.25 (s5 1H); 8.2 (d, 1H); 775(s 1H); 7.7 (dd, 1H); 7.45-7.35 (m 4H);

7.5 1 H; 6.3 (d, 1H); 5.85 , 2H); 5.45 d,
1 ;(m mrﬁﬁi’ﬂﬂ-é-—iggpﬂeﬁ‘ﬁnéﬂgo 1§)55 (m 2I(-|) o.Hz) (s, 9H§.S LC!_DMS: 539 (

([IVH—|]+ Rt=1.40 mn.). 5 Exanple 15 (Conpound No. 15)
N[ 6- ( 3- Hydr, Zﬁ di n-
Yoyt R B SRagiciy 1S pyidin oy imstdsily1-f(raridiy iy dmethyl-1 -

doI e- 2- calrkiplaPcddoksaiIRqEBEpDERd N8) 15h0 15. 1. Ethyl
6 trimephylsilyl-1-[(4-pyridi nyI)rrethyI)] 1 Hindol e-2-carboxylate 0.42 g

(3.82 ) of 4-pyridinylmnmethanol and 0.92 g (3.826 nmol) of (cyano-
met hyl ene) t nsnuewwewbmmmﬂ[@v&ﬂdum ﬁqea%qum..a&o@ma%uxyﬂaﬁe@ef ature, to

a solution

of, O.
6-tri met hyl 9438 él—q-%l ’ﬁ'ﬁi‘&l)eoﬁ %BYWP&W@”O'oBﬂél R&EZ a1 53826 ommdplihgot deyame-
protocol destwthysad)tiBut§hohsbhbrahe i(OMBPY! arRf addoy, tgl %%ni%ﬂ%l%‘ttﬂ%s t%uglder

an inert atrrﬁ @herfe The reactjion mxtlre is sti rre our s
and then cOMEiR PLYBE (P 1IPPRESE ethyhE-thimalbyistiv- 16+ ndeleiZscasbbreistricritaiped

puri fi eth byaédansihg t€ hﬂﬁ@@&tt@(ﬁﬂ BN A s?téd;é Q"%hgﬁ’ls Iﬁpbl‘l‘lg@ toﬁlleHé' 91%"89%%9
carried out with a a%_Hre of _heptane and acet at
of the ex peE‘P%"ﬂ &t 'H?“ PFRNRER: thesreriyl!inmIXMe [li stireciping 10° ga| fprréﬁ Hplufs- and

H-i ndol e- 2- henberigkrtted Mo tdfeser Thefredctivh! drode FOLLSkequently purified by flash
chromatography on a silica gel column, elution being carried out with a mixture of
heptane and ethyl acetate, to give 0.644 g of the expected ethyl 6-trimethylsilyl-1-

20 [(pyridin-4-yl)methyl]-1H—indole-2-carboxyl.ate in the form of a yeliow solid.
'H NMR (DMSO Ds), & (ppm): 8.2 (d, 2H); 7.49 (d, 1H); 7.42 (s, 1H); 7.15 (s, 1H); 7.05
(d, 1H); 6.70 (d, 2H); 5.68 (s, 2H); 4.01 (q, 2H); 1.01 (t, 3H); 0.00 (s, 9H).
LC-MS: 353 ([M+H]+, Rt= 2.63).

25 152 6-Trimethylsilyl-1-[(4-pyridinyl)methyl)]-1 H-indole-2-carboxylic acid (Compound
No. IVf)
A solution of 0.11 g (1.87 mmol) of potassium hydroxide in 1 ml of water is added to a
solution of 0.22 g (0.62 mmol) of ethyl B-trimethylsilyl-1-[(4-pyridinyl)methyl)]-1H-indole-
2-carboxylate, obtained in stage 15.1, in 10 ml of ethanol. After stirring at 85°C for two

30  hours, the reaction mixture is concentrated under reduced pressure and then taken up
in 10 ml of water. The medium is acidified at pH 5 by successive additions of 1N
hydrochloric acid. The precipitate is recovered by filtration, washed with water and then
dried under reduced pressure. 0.19 g of the expected product is thus isolated, which
product is used as it is in the subsequent stage.

35 "H NMR (DMSO Ds), 5 (ppm): 8.2 (d, 2H); 7.4 (d, 1H); 7.3 (s, 1H); 7.0 (d, 1H); 6.9 (s,




1H NVR (DVBO D6), S (ppm: 8.2 (d, 2H); 7.49 (d, 1H); 7.42 (s, 1H); 7.15
(s, 1H; 7.05 (d, 1H); 6.70 (d, 2H); 5.68 (s, 2H); 4.01 (g, 2H); 1.01 (t,
3H); 0.00 (s, 9H). LCGMs: 353 ([M+tH +, Rt= 2.63). 25 15.2
6-Trimethylsilyl-1-[(4-pyridinyl)methyl)]-1Hindol e-2-carboxylic acid
(Conpound NAO ROOP/1A9FdDuUti on of 0.11 g 4sl. 87 mmol ) of /i O@(ﬂ%fﬂ]' xi de
in 1 mM of water is added to a solution of 0.22 g (0.6 m"mﬁﬁzo e
6-trinmethylsilyl-1-[(4-pyridinyl)methyl)]-1Hindol e- 2-carboxyl at e,

- obtained in stage 15.1, in 10 m of ethanol. After stirring at 85C for two

30 hours, t ) 8aqt] 2H); BIs(EUZIe),; o@5$grgq¢)ntrat ed under reduced pressure and
thentaken up in 10 mM of water he mediumis acidified at pH 5 by
successive additions of IN hydrochloric acid. The precipitate is recovered

by filtrati ot5,3 V\HG-I[G%(B erbx bﬁ’dhn-ﬁlfw pS/lhcﬁH-S N gfi{nWQW lig@g ﬁﬂﬁ%‘ )éﬁ as

0.19 g of thleLg gle uct |sthus | sol'date
it isin the lT & 'Eﬂp’éacr%laé CayppayadNiliR 16DVSO D6), 8 (ppm) : 82(d 2H) ;

7.4 (d, 3 HConfpdk 1 . 45
Fot SRbo0e! o nei”k?? 1“'68;”&4%5 aécmm L% Eb%c %%’éﬁ'?g?"lg%z&igi?d in

N- [ 6- ( 3- HydPR8PaS-8¢ Pifsacting #4 g (O 9rm@09| Bﬁflmethm&!ﬁ;ﬂl Hﬁ‘r-byﬂidimyllnquyl)]dlil-n 4- -y
Ymethyl | - Inddié-paak

pa renSar gd] accordeliB ?ﬂﬁfﬂ%g@gﬁi@%@mﬂy ﬁtg'%bpéce%géll gt ég 1§ ,
reacting 94 "y @gq% mmef) @ft3F‘W@l%@'l(%hv‘ﬂfpxyﬁzpﬂtﬂn-ﬂysﬂ)Pﬂmqhyé)rrEnrlayahr)e]j 1H—
i ndol e- 2- carabcwingaom &otd&b%&ﬁge@mcs@é&l £9, hané BresBhO 8t mdq8 %2 R
5L age 1_ _2 fm;zj{]gl gggql'\(ﬂ opyl icanbgdimi

3-amino-6- (! 4z BPE’f PYW) ﬁtpvr:a adimige epsireahiorige cGRAG)gand 46mag

N0 oty e oo TR S S POE st Sl Al

my (0.32 Fm B\9Eaiest ri azol e (HOBT) |n2n1 of

di met hyl f mm R ' H, NNR. { DVBO
St o T v e WA
7.75 6 ((§ THHY 4578481 €3 @HIH) 7.6 (d, RH)16H;(d 7110); 65 @HRH),G.8+ (d,
%L)') g% Eﬁd 1%'7*)46%61“/5)15 1(5§mfwms§(rﬁtm oéifg g|..6 -15 (quanélH)e; 12. 65 (m

( Conpound I\EC Mg) 438 (IM+H]+, Rt=10.91 min.), -
N-[6-(Azetidin-1-yl)pyridin-3-yl]-6-trinmethylsilyl-1-[(pyridin-4-yl)nethyl]

-1 Hindol e-2- carboxam de
Example 16 (Compound No. 16}

20  N-[6-(Azetidin-1 -ylYpyridin-3-yl]-6-trimethylsily!-1-[{ pyridin-4-yl)methyi]-1H-indole-2-
carboxamide
Compound No. 16 was prepared according to a process similar to that described in
stage 8.3, by reacting 95 mg {0.29 mmol) of B-trimethylsilyl-1-[(4-pyridinyl)methyl)}-1 H-
indole-2-carboxylic acid, prepared according to the protocol described in stage 15.2,

25  with 48 mg (0.32 mmol) of 3-amino-6-(azetidin-1-yl)pyridine, prepared according to the
protocol described in stage 1.6, in the presence of 62 mg (0.32 mmol) of N-(3-
dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride (EDAC) and 47 mg
(0.32 mmol) of 1-hydroxybenzotriazole (HOBT) in 2 ml of dimethylformamide. 95 mg of
the expected product are obtained.

30 'HNMR (DMSO De), 8 (ppm): 10.25 (s, 1H); 8.5 (d, 2H); 8.35 (s, 1H); 7.85 (d, 1H); 7.75
(d, 1H); 7.6 (s, 1H); 7.45 (s, 1H); 7.3 (d, 1H); 7.0 (d, 2H); 6.4 (d, 1H); 5.95 (s, 2H); 3.9
(t, 4H); 2.3 (quint., 2H); 0.25 (s, 9H).
LC-MS: 456 (IM+H]+, Rt= 0.95 min.).

35 Exampie 17 (Compound No. 17)



Compound No. 16 was prepared according to a process simlar to that
.described in stage 8.3, by reacting 95 ng (0.29 muol) of
6-trinethylsilyl-1-[(4-pyridinyl)nmethyl)]-1H indol e-2-carboxylic acid,
prepared according to the protocol described in stage 15.2, 25 with 48 ngy
(0.32 mmml ) WP 20@9A188763 (azeti din-1-yl) @@ i di ne, prepaFQn7pRnggKm@0§Q t he
protocol described in stage 1.6, in the presence of 62 ng (O nmol )

N-(3- di methyl am nopropyl)-N ethyl carbodiim de hydrochlorlde (EEM(D and 47
ng (0.32 mmol) of 1-hydroxybenzotriazole (HOST) in 2 m of

di et hyl formam de. 95 ng of the expected product are obtained. 30 'H NWMR

(7 DIVEO ?g) , 1W@§Lréd.%q ﬁ)%y{@h 37§ﬁg-tr(e§hyl V- F(lggﬂugroéoaené m%thy% i r(d&le-ég 1H);

6.4 (d, 1 Hrart®x@®ides, 2H); 3.9 (t, 4H); 2.3 (quint., 21-1); 0.25 (s, 9H).
LC-Ms: 456 ([MtH +, Rt= 0.95 mn.). 35 Exanple 17(Corrpound No. 17) WO
2009/ 109710 46 PCT/ FR2009/ 000054

N-[ 6- (AZ®t i d7ri- | Efthy) Fybromsbr-[33 ﬂhc}mﬁhérryu)mehwi]aw-mbolé -d-&a3pblype ophenyl ) met hyl

1 Hindol r

!3 br omo- | - &g‘?'ﬁ“{??}‘r ﬁ@ﬁﬁ?ﬁgtwpﬁ 05 th‘X’i AdEPEO-Aindpseytanbexyiaia i 86 ndif of
gr 0 %M(: 1I8365rynﬁ.’rMF)ts atided Bydpwiseh BOOTE, ldﬁ-als muugsiﬁﬁ ﬁf&{) ?@g){t@t@ mngbi)zgffﬁd. of
soél um hydﬁ?‘%g”%(m qie“tﬁ’?gﬂ’ W W'”?%?%Pafj?feénUH%rat@ﬁsﬁ‘hﬁé?tThe
ﬁt rmspherg réEHigtion nedotei |e|$t|fred(bugmfblie$1t %m;ﬁérﬁlﬂr@fgran%dﬁm 2§@@§%%Mbﬁtolfr ar 1

our 0 u rom de are subsequently
ndded dSpulertody Bl are SybPs ey ASARLArPRVISB L D°G: The ERFR Mogm
ambi ent tentb‘enasltlueefcmnﬂrtét@rmﬁiehtuémﬁemdr@ aR@ theMl dilfledawifM 2004hEofd mixiRb f and
et hyl acet alg %&)e The .re ture is separated by settling out and
the aqueous tba?uase fhyl ekt tﬁi?éﬁi ﬂ%rﬁsétngg Aty ipBeRarapd b&@éﬁ'&@é’“’fﬁﬁé the
conbi ned or gaEows ghassds oxtractaBskigr 2b4BERAI bl BB WobdBte VAt corfibihd o2 %aefﬁcr

sodi um sul p and 15 concentrated under reduced pressur

t},at e, filte 8
resul ting oPoSEg aﬁ%rquf’g thrge dimes with avatere diiagh ovensestivm cuindetey filtetadt amsh

bei ng ddr r i emhcentrated Uhder uEdH Ereak Beﬁﬁ@&% mn oAt of
t he expect eéjng uct are tgrg uer > I§I¥hrlr%?e&pf$[ﬁc889% %ﬁm%

7.6 (d, 1H) 9Fphy gijit '0"7!’%89 (Gememﬂ W#he mixtyre of hgptarre amd eyl acetyte. 6

(m 2H) 5. 876 g,of tid) exphcd(Wodutl a isoldted. (t, 3H) . 20 LC-MS: 376 ([M+|'|]+
= 11.8). 1JF-|7NE/|R (ﬁmgm)-l g((3 fl uorophenyl ) net hyl ] -1 Hindol e- 2- car boxylic

aC| d

O Ds), 8 ppm): 8.0 (s, 1H) 7.6 (d, 1H); 7.45 (d, 1H); 7.35 (s, 1H); 7.3
(m, TH); 7.05 (m, 1H); 6.85 (m, 2H); 5.9 (s, 2H); 4.3 (q, 2H); 1.3 (t, 3H).
20 LC-MS: 376 ([M+H]+, Rt= 11.8).

17.2  5-Bromo-1-[(3-flucrophenyl)methyl}-1 H-indole-2-carboxylic acid
A solution of 1.5 g (3.99 mmol) of ethyl 5-bromo-1-[(3-flucrophenyl)methyl]-1H-indole-
2-carboxylate, obtained in stage 17.1, and 0.67 g (11.96 mmol) of potassium
25  hydroxide, in 45 ml of a mixture (viviv) of methanol, dioxane and water, is stirred at
reflux for three hours. After this period of time, the reaction mixture is concentrated
under reduced pressure and then taken up in 10 ml of water. The medium is acidified
at pH 1 by successive additions of 1N hydrochloric acid. The precipitate is recovered
by filtration, washed with water and then dried under reduced preseure. 1.17 g of the

30 expected product are thus isolated, which product is used as it is in the subsequent
stage.

LC-MS: 346 ([M-H]-, Rt= 3.37 min.).




A solution of 1.5 g (3.99 mmol) of ethyl 5-brono-1-[(3-fluorophenyl)nethyl]
.-I'Hindol e- 2-carboxylate, obtained in stage 17.1, and 0.67 g (11.96 mmol)
of potassium 25 hydroxide, in 45 mM of a m xture (v/v/v) of methanol,

di oxane and water, is stirred at reflux for three hours. After this period
of time, théV(e2009/609TI&ture is concentygted under re;bmeleQDggmg5gnd
then taken up in 10 mM of water. The nediumis acidified at pH

successi ve additions of 1IN hydrochloric acid. The precipitate is recovered
by filtration, washed with water and then dried under reduced pressure.
1.17 g of tH&.BO e\kiﬁe(mzeﬁtiirpnCw)pyrtidi@B@Iﬁ&bﬁ)rﬂcﬁw&ét@@roﬁh@l&?fh&ﬁgg'IJHI:ndcﬁ'e used
as it is Inzt‘%%[:‘%f quent stage. LC-Ms: 346 WO
2009/ 10971074 009/ 000054 17.3

N-[ 6- (Azeti @iTF-g- (yloppymnnh oF- N-mld.mémbemmbplodw Méthwééw&ﬁwaé rﬂ%ménlona

H-i ndol e- 4.02 | t
o hyl car bodl FHRGE RO 54 fi Graztahic) eeia ik enzatrigzala, GOHRIOHT a0 Kooy
1- hydr ox§ besazintion, aziobe a( m'ﬁ)ndﬂr %nﬁﬁ@'ﬁﬂtrﬁd&pﬁeref’oﬁphgt(‘gm ml%Bl)ro'F 8%r8ho40C

under anln t atoﬁgﬁ g_(4.02 mol
[(3-fl uorop rw’f) P ’E] ’ﬁdﬂﬂoée 3= AGG PERRaged br%?ﬂ?rb"'dll iR 28tmigpé
17.2, in 20DMF. OThe Ea%nonT hﬁ)dﬁl%a@tétﬁr'édr@txéﬂﬂlbt@nﬂ énﬁelrétﬁédfo?tzoamu?ég 0.66 g

4.4 |
3 ani no o ( et T P prarie-Puipae bins e ot sbares pepercingetp hn accol

descri bed i desdribge lrisﬁgeHSG S$86IesE4BBANY adftdeE the réMoh Sasthied ArlH SlitihE at
Af ter s{drrFH%O§%1383?20C or 18 hours, the reaction mxture is poured into

a mxture o OUj%; g rection Bpxtpie isPoutasyintosz ke, offafemt efswater Agd

m-xture is Sepdraitettylbycetste! TheFeulingd MixtuRE is 365791 3SR d
with 20 m %u et hyl acetate. The c nb?ned orlam'%":ﬁ has@g alrgs\?\g)s(%Iﬁaﬁq{1 ree

times with 3B'FUSHAGRSFIagie it %ﬁtﬁﬁrﬁ@éﬁtﬁh copRingcherganic phases

concent r at edreuwdsted” thdets eitheBr igts 306N B'fhﬁa!eimdiﬁ?éoegvé}r%rlﬁﬁ dufh h? SRAUREY 1 Y
15 precipit énec%htrt gn w&shed with |sospropyl ether at reflux, filtered under
hot condi ti AR CAEY JPAVGRL RIBFSWRdUded ipRiated upeodutt | g6 sybegauently

expect €kb prméumttatadethehu&shes%mtueﬁb h‘éﬂ\@ﬁ D%@Q( @ﬁéred%r{déprﬁbt c&:Qd fbrisS: 1
H; 8.38 (d 7 45 7. 25

(m 3H: 7. w cirﬁgg) uggérgre@m:édzmessg 84 1(1046 g qf.|)the §x9er€tgé pzqnguct 3rg toys

4H); 2.3 (qiablated 2H). LCG-Ms: 479 ([MtH +, Rt= 1.39 min.). 17.4
N-[6-(Azetidin-1-yl)pyridin-3-yl]-5-triethylsilyl-1-[(3-fluorophenyl) net hyl
]-1H

'H NMR (DMSO Dg), § (ppm). 10.4 (s, 1H); 8.38 (d, 1H); 8.0 (d, 1H); 7.85 (dd', 1H), 7.6
20 (d, 1H); 7.45-7.25 (m, 3H); 7.05 (dt, 1H); 6.9 (m, 2H); 6.4 (d, 1H); 5.9 (s, 2H); 3.9 (t,

4H); 2.3 (quint., 2H).

LC-MS: 479 ([M+H]+, Rt= 1.39 min.).

17.4 N-[6-(Azetidin-1 -yl)pyridin-3-yl]-5-triethylsityl-1-[(3-flucrophenyl)methyi]-1H-
25  indole-2-carboxamide (Compound No. 17)
Compound No. 17 was prepared according ‘to a process similar to that described in
stage 8.4, by reacting 0.15 g (0.31 mmol) of N-[B-(azetidin-1-yl)pyridin-3-yl}-5-bromo-1-
[(3-fluorophenyl)methyl}-1H-indole-2-carboxamide, prepared according to the protocol
described in stage 17.3, with 110 mg (0.93 mmol} of triethylsilane in the presence of
30 0.2g (0.94 mmol) of potassium triphosphate and of 16 mg (0.03 mmol) of bis(tri-tert-
butylphosphine)palladium in 2 ml of dry 1-methyl-2-pyrrolidinone (NMP) 26 mg of the
expected product are obtained.
‘Mp = 166-168°C
'H NMR (DMSO De). & (ppm): 10.2 (s, 1H); 8.4 (d, 1H); 7.85 (m, 2H); 7.55 (d, 1H); 7.35
35 (m, 3H); 7.05 (m, 1H); 6.95 (m, 2H); 6.4 {d, TH); 5.9 (s, 2H); 3.9 (t, 4H); 2.3 (quint., 2H);




25 i ndol e- 2- car boxam de (Conpound No. 17) Conmpound No. 17 was prepared
.according to a process simlar to that described in stage 8.4, by reacting
0.15 g (0.31 mtl) of N-[6-(azetidin-1-yl)pyridin-3-yl]-5-brono-1-

[ (3-fl uorophenyl) et hyl]-1Hindol e- 2- car boxam de, prepared according to the
protocol da¥Cr20E1097 88 age 17.3, with 380 ng (0.93

triethylsilane in the presence of 30 0.2 g (0.94 mol mprég$§gg?/3%0054

tri phosphate and of 16 ng (0.03 nmol) of bis(tri-tert-

but yl phosphine)palladiumin 2 ml of dry 1-nethyl-2-pyrrolidinone (NWP). 26
ng of the exgbef,&H)0.95luat ol 0.8phf @ined. Mp = 166-168C ' H NVR (DMSO D6), 6
(ppmM: 10.2,(Sy,alH) . .. 8.4 ( 1H: 7.85 (m 2H); 7.55 (d, 1H); 7.35 35 (m
3H): 7.05 (h]&"‘fﬁ)’?rq%([’%“l*m%iﬂb%)-e.4 (d, 1H): 5.9 (s, 2H): 3.9 (t, 4H): 2.3
(quint., 2H); WD 2009/ 109710 48 PCT/ FR2009/ 000054 1.65 (m 5H); 0.95 (m

9H); 0.8(m 6H). LCNMS: 515 MtH +, Rt= 1.55). Exanple 18 (Conpound No.
18) 5 N 6§M$ﬁm9f’¥ﬁékwi‘ 3-yl]-5-tert-butyl (dimethyl)s i | yl-
1 -[(3-f8 uorophenyl)methyl]- 1 H indole-2-carboxan de Conpound No. 18

was prepareglf C ordl,ng to a process simlar to that described in stage

8.4, by rea [?f{éz%f s Ty Dpyyidine Srfidr-tertdiutyl (dimethyl)silyl-1-[(3-fluorophenyl)methyl]-1H-

N[ 6- (azet i thdBrelz-yarbpyarhiden- 3-yl ] -5-bronmo-1- 10 [(3-fl uorophenyl )nmethyl]-1
H i ndol e- 2- car boxam de, prepared according to the protocol described in

stage 17. 3, &W“Pﬁ“&%‘% 8(WPSORIeRARD) agserding ta purrgsassaimiar toi thahdesanbedén
presence of st@g@ 891, 09 -rOdetiigW. 15 §{0.BPhRSsH) ww-ﬁs.(aaeﬁam;t@iyﬁa\ﬁ- Of-3-BrdHo-40- 03
nmol ) fo b &tl’l- ert-butyl phosphi ne)pa[lad Tumin 0 dk/

1- net h?/'l 2 2- t@ IHooPRE M H@”%Sﬁl\ﬁj-!"dowszﬁyb@%amlﬁ@ prepatsdedoprdintta ther protocol

obt ai ned. 18edvpibed I Qtabb2 7.3 HWiYR dsNEP0 33) ( " : : -8 4 (d,
1H); 7.85 (m 2H) 7%§a5bb8d, 1) . 7. 4- %?(%mgéﬁ?‘%.%’%'ﬁf‘@ﬁﬂ'%.’%?? m
H: 6.4 (dPeigfee of &2 pd0.94mmol ob petassiumytriphosghatguanat of 16 0.0 nemels of OH) :

2

0.3(s, 6H).bikE-idn-bin T ¢ 5] - .19
N6 (PYrTobd 81 pe i Yot ooy ) b oy o) TP 2Ry Tl 1)
[ (3-11 uor ofhBRA ﬂjenéi ?/eF_product are obtained.

15 Mp=110-112°C
"H NMR (DMSO De), 8 (ppm): 10.2 (s, 1H); 8.4 (d, 1H); 7.85 (m, 2H); 7.55 (d, 1H): 7.4-
7.3 (m, 3H); 7.05 (m, 1H); 6.95 (m, 2H); 6.4 (d, 1H); 5.9 (s, 2H); 3.9 {t, 4H); 2.3 (quint.,
2H); 0.9 (s, 9H); 0.3(s, 6H).
LC-MS: 515 ([M+H]+, Rt= 1.53),

20
Example 19 (Compound No. 19)
N-[6-(Pyrro|idin-1-yI)pyridin—3-yl]—5-(cyclohexyl)dimethylsilyl-1-[(3-ﬂuorophenyl)methyl]-
1H-indole-2-carboxamide

25

19.1 N-[6~(Pyrrolidin-1-yl)pyridin-3-yl]-5-iodo-1 -[(3-fluorophenyl)methyl]-1H-indole-
2-carboxamide
The compound was prepared according to a process similar to that described in stage
5.4, by reacting 0.3 g (0.76 mmol) of 5-iodo-1-[(3-fluorophenyl)methyl]-1H-indole-2-
30 carboxylic acid, prepared according to the protocol described.in stage 8.2, with 148 mg
(0.91 mmol) of 3-amino-6-(pyrrolidin-1-yl)pyridine in the presence of 145 mg
(0.76 mmol) of N-(3-dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride (EDAC)'
and of 105mg (0.76 mmol) of 1-hydroxybenzotriazole (HOBT) in 5ml of
dimethylformamide. 290 mg of the expected product are obtained.
35 'HNMR (DMSO Dg), 6 {Ppm): 10.3 (s, 1H); 8.4 (d, 1H); 8.15 (s, 1H); 7.85 (dd, 1H): 7.55




1 Hindol e-2-carboxam de 25 19.1
.N-[6-(Pyrrolidin-1-yl)pyridin-3-yl]-5-io0do-1-[(3-fluorophenyl)nethyl]-1
H i ndol e- 2-carboxam de The conmpound was prepared according to a process
simlar to that described in stage 5.4, by reacting 0.3 g (0.76 nmol) of

5-i odo- 1- [ ( 3¥Q 200%pE8HY0 ) et hyl | - 1H-i nddige- 2- 30 car bopﬁwaggDQ/OQ@Dggar ed
according to the prot ocol described in stage 8.2, with 148 ng (0.91 nmol)

of 3-am no-6-(pyrrolidin-1-yl)pyridine in the presence of 145 ng (0.76
mol ) of N (3-dinmethyl am nopropyl)-N ethyl carbodii m de hydrochl ori de

( EDAC) and(dxﬂHJOMﬁdd(ﬂ*w 3| 2H)07 .08 -y dHDEYSE (. OtH)! 62818, {HIOBD (sl PHP m
of di net hyl 4)( d? gHgg of the expected product are obtal ned. 35
NNR(DNBOS)"gBZ{(nB ( (s, 1H; 8.4 (d, 1H); 8.15 (s, 11-1); 7.85
(dd, 1H); 7L§75MW:542’OQBIAH:!®9H@1%).PCT/ FR2009/ 000054 (d, 1 H); 7.45 (d, 1

H; 7.3 (m 2H); 7.05 (m 1 H; 6.95 (m 2H); 6.45 (d, 1 H; 5.9 (s, 2H);
3.4 (m 4H; 1.9 (m 4H). LG Ms: 541 ([MtH +, Rt= 1.25). 5 19.2

N-[ 6- (Py3 r oftB@ n- A-[BHPpyolidiHi- 1D-prM|d]n—5-y(]£5¥&!/élB@%ﬁ|)alﬁiefFﬁﬁJIglL‘ﬁ-%o yl-1-[(3-

fl uor opheny éﬁ%"ﬁ'} It-l-l n,gg @éar boxam de n npound No. 19
was prepare )H& g g€ carepxaMigs @%‘“P%ﬁd H?éscrl bed in stage
8.4, by reaGDmpgu@d No. gg(WaSZBrdmﬂéd) aétforcilng to a process similar to that described in

[N( %6f |( %: Bgrl%faﬁér%‘%lfe@gh%‘?gf{ﬁ'ﬁé qﬁ&o(?séaznwaﬁt?é%éﬂ?r(aérrolﬁfrbw)@wdabw}@ -iggotlo t he

pr ot ocol 10[(ﬂélsowopbeWI)rrretlsyl]aU$Inb%lelz cittioRarhidQ, BE; (a%d@cdﬁ?@?ﬁd tcPfthe rotocol
cycl oh Ida B si |l.ane esence of 0. g (h ol ) P

pot as S, Um t r‘?&h é%ﬁ%ﬁ%ggntﬁpb @h 1% §37 5>f 0)540 exyldlmethylsnane in the

gu ?n(e t L .y ! t enpr;lebeIqul M$®bl(oeﬁppﬁhbla@f pﬁﬂabﬂuﬁttﬂ%hde%éhgt?%/agg of 14 mg (0.027 mmol)

obt ai ned. v%’ 55@@)?%@%895@5 “H) ag"Br\‘?sﬁ 'Iém' Jof giry ﬂﬁﬁfthY'1£PWQ|'§'“0mPD(NNB°)4 (d,
1H); 7.85 (41 mHf the/eXprcled, pradi)ct a dbtained (M 3H); 7.05 (m 1H); 6.95 (m

2H): 6.45 (g L 21-1): 3.4 (m 4H): 2.0 AH): 1.7 4
1H)15(m 6( M}glg?ﬁ%(s 03%5 61- (1;n e 55z(3m([|v++t|]|)+ th(r1n64)H)

20 Exarfd e N(vmmsodaﬁwcs afh)) 102(s 1H); 84(d 1H) 785 (m, 2 d, % 7
N[ 6- (Azetlflm ébj i di é# 2%_&2 )dlrre |SI| ? u ropheny
1) met hyl ] m, 3 5 (Baliih 63 @ dRd1mo 5. @)ZH (m, 0 (m

4H); 1.7 (m, 4H); 1.15 (m, 6H); 0.8 (m, 1H); 0.3 (s, 6H).

LC-MS: 555 ([M+H]+, Rt= 1.64).

20 Example 20 (Compound No. 20)

N-[6-(Azetidin-1-yl}pyridin-3-y1]-5- -(phenyl)dimethylsilyl-1-[(3 -ﬂuorophenyl)methyl} 1H-
indole-2-carboxamide (Compound No. 20)
Compound No. 20 was prepared according to a process similar to that described in
25 stage 8.4, by reacting 0.25 g (0.28 mmot) of N-[6-(azetidin-1-yl)pyridin-3-yl]-5-iodo-1-
[(3-fluorophenylmethyl]-1 H-indole-2-carboxamide, prepared according to the protocol
described in stage 8.3, with 71 mg (0.52 mmol) of phenyldimethylsilane in the presence
of 0.30 g (1.42 mmol) of potassium triphosphate and of 24 mg (0.05 mmol) of bis(tri-
tert-butylphosphine)paliadium in 3 mi of dry 1-methyl-2-pyrrolidinone (NMP}. 140 mg of
30  the expected product are obtained in the form of a white solid.
Mp = 200-202°C |
- 'H NMR (DMSO Dg), & (ppm): 10.2 (s, 1H); 8.4 (s, 1HY, 7.85 (m, 2H); 7.55 (m, 3H);
7.45-7.25 (m, 6H); 7.05 (m, 1H); 6.95 (m, 2H) 6.4 (d, 1H); 5.9 (s, 2H); 3.95 (t, 4H); 2.3
(quint., 2H); 0.6 (s, 6H).
35  LC-MS: 535 ([M+H]+, Rt= 1.44).



Compound No. 20 was prepared according to a process simlar to that
.described in 25 stage 8.4, by reacting 0.25 g (0.28 nmol) of

N-[ 6-(azetidin-1-yl)pyridin-3-yl]-5-iodo-1-

[ (3-fl uorophenyl) et hyl]-1Hindol e- 2- car boxam de, prepared according to the
protocol de&€r Pbegi1007¢0age 8.3, with 7o (0.52 mol

phenyl di net hyl silane in the presence of 0.30 g (1.42 m)?DC?I;/FR Oggéogsoglsﬁm
tri phosphate and of 24 ng (0.05 nmol) of bis(tri-

tert-butyl phosphine)palladiumin 3 m of dry 1-nmethyl-2-pyrrolidinone
(NWP). 140 ng of 30 the expected product are obtained in the formof a

white solid. = -202C '"H NWVR (DMSO D6), 6 (ppm: 10.2 (s, 1H); 8.4 (s,
11-1); 7.85%@%@39"5‘%&“?&%@@; 7.45-7.25 (m 6H); 7.05 (m 1H); 6.95
(m 2H); 6.4 (d, 1H); 5.9 (s, 2H); 3.95 (t, 4H); 2.3 (quint., 2H); 0.6 (s,
61-1). 35 LG, M5, 5 , = 1.44). WD 2009/ 109710 50

PCT/ )FR2009/ g%%@&eg’%&‘g%gﬂ '%‘3(ldio$r£im)amﬂbﬂmgmylsﬂyl 1-[{3-fluorophenyl)methyl]-14-

N-[ 6- (AzBt i didueIE%bbu@)térindjen 3-yl]-5-(isopropyl)dinethylsilyl-I-[(3-fluoroph

enyl ) net hyl ]6: i ndol e- 2- car boxam de Conpound No. 21 was prepared
accor di ng t CORMBE NG < Yp$ arenared Retording de isppigcess sigtlagty Bial debyribeddct | ng

0.15 g (O. 3f‘stagmﬂé U;rfrebbt[r@-(( mgtw@m mnrilmlylab ﬂ%'%&e’ﬂdrﬁ Vk}apﬁgmsoggsé;;romo1

3-f1 | t'o th
|[o§ ot ocgf)r Opﬁ??fﬁf’%ﬁ’nﬁei‘ﬂ ré‘%‘éﬂle”ﬁ“odﬁe ano(é%rog%%g‘ @mp%edmmo;dlog to the ppogtoco? ©
di ret Q.V' (i tstrifwmﬂ)rﬁ'dt@gmewa W g@mg(r)@w% %ogfofo?,%ew(%o&%pw%%e% the
EI s(t r| ﬁﬁ%?ﬁh@?%fﬁm)mm SF'H”'Qt”ﬁFOSmatPr gnd of 16 mg (0.03 mmol) of
1- et hyl - 2 pmtn@ém-ﬁuusrlpnsaﬂ ballad% ar?) @Fﬂlt&edﬁxﬁ)%&gﬂ%ﬁ mﬁﬁiﬁf

bt ai ned = 17 180C , (N
(i)H) ?I 9?85 ( %e’é@ﬁ%ﬁpfﬁu pre Oats'"?ds (m 31 1); 7. o)g (mﬁg‘; 6. 9(5S
(m 2H); 6N4p(=d1791=#30c5 (s, 2H; 3.9 (m 4H) 2.3 (m 2H; 0.9 (m 7H);

0.3(s, 6 +, Rt= 1.49 le 22 (Conpound No. 22
20 ( H). 1l-||'ﬁl\}l\§(DMgo ISS) Slfgpm 10.25 (s, 1H} 835 (s, q'r_)” 7.85 (n(1 2I-rirp755 (m, 1H); )

rethyl 11 b o e 5ot botan L copan N 35 Ged e PeA kD g
to a pr ocesjét'%o% i’ HoP-BttaPHlescri bed in

LC-MS: 501 ([M+H]+, Rt= 1.49).

Example 22 (Compound No. 22}

20
N-[6-(Azetidin-1-yl)pyridin-3-yl]-5- (methyl)dlethylsulyl 1-[(3 -ﬂuorophenyl)methyl] 1H-
indole-2-carboxamide
Compound No. 22 was prepared according to a process similar to that described in
stage 8.4, by reacting 0.15 g (0.31 mmol) of N-[6-(azetidin-1-yl)pyridin-3-yl}-5-bromo-1-

25 [(3-fluorophenyl)methyl]-1 H-indole-2-carboxamide, prepared according to the protocol
described in stage 17.3, with 95 mg (0.93 mmol) of diethyl(methyl)silane in the
presence of 0.2 g (0.94 mmol) of potassium triphosphate and of 16 mg (0.03 mmol) of
bis(tri-tert-butylphosphine)palladium in 2 ml of dry 1-methyl-2-pyrrolidinone (NMP).
13 mg of the expected product are cbtained.

30 Mp=171-173°C
'H NMR (DMSO De), & (ppm): 10.2 (s, 1H); 8.35 (s, 1H); 7.85 (m, 2H): 7.55 (m, 1H);
7.35 (m, 3H); 7.05 (m, 1H); 6.95 (m, 2H); 6.4 (d, 1H); 59(s 2H); 3.8 (m, 4H); 2.3 (m,
2H); 0.95 (m, 8H); 0.8(m, 4H); 0.25 (s, 3H).
LC-MS: 501 ([M+H}+, Rt= 1.50).

35



stage 8.4, by reacting 0.15 g (0.31 mmol) of

_N-[6-(azetidin-1-yl)pyridin-3-yl]-5-bronmo-1- 25 [(3-fl

uor ophenyl ) met hyl ] - 1Hi ndol e- 2- car boxani de, prepared according to the
protocol described in stage 17.3, with 95 ng (0.93 nmol ) of

di et hyl (et Wyb)X0grE9710 the presence 0510.2 g (0. 94 rEET)FRIOEHDESEHM
tri phosphate and of 16 ng (0.03 nmol) of

bis(tri-tert-butyl phosphine)palladiumin 2 m of dry

1-net hyl - 2-pyrrolidinone (NW). 13 ng of the expected product are

?bt alllr—]|)6d 73%5[5@ whidA fdlibwe |IlddtrHM3 tﬁ@'&ﬁ@n@ﬁbstr&t&@@ﬁld th@pf(?ysﬂ:%l prﬁ%@&ﬂas of- 35
S

2H); 6.4 (dSO'”TgP&mPSU@S(@f gezifqﬁms'aé*)ﬁﬁordﬂﬂ to @eam(&ﬁtlﬂnzH) 0.95 (m 6H)
0.8(m 4H); 0.25 (s, 31-1). LCMs: 501 ([MtH +, Rt= 1.50). 35 WO

2009/ 109710 51 PCT/ FR2009/ 000054 Tabl e 1 which follows illustrates the
cheni cal st mdbisualis: and t he physical properties of sone conpounds of
general f ormuly &ﬁ.&gr t le: 5 - the
conpounds of %g%éér’%i) o‘i"{g@,g?,fﬁ oFrnﬁaéQ}éﬁ%ééﬁQd% 3 U%I{ ‘o 1, - the
col um "M { Oth@eolum] "Mp (7&3 ord lslbe@t\fleveteﬁpe@iveheeltheméhermaitiﬁggoqz)latﬁrﬂfﬁha)f

the producpsdifsdegr I ( i S
liquid chr(b)mat oS 5 ?@ﬁ%ﬁﬁ%d@segﬂ%%eﬁgrﬁﬁl E%équ# 'Frgsl\gé: IY% Fn{)ﬂf‘d
ééﬁﬁ' 1

conpounds Ng'°T8 ethqd ysed to deteraing dne mfaﬁﬁaea'@oofﬁ@waﬂ%muﬁc /
TOF Mobi | e akbs@est Table1H20rkGol@igtFA and B = ACN + 0. 035% TFA G adi ent 3
mn: TGO 98%A T1.6 to T2.1mn: 10098 T2.5 to T3m n: 98%A Flow rate:
1.0/ -, To col I njection 2pL Col um Acquity BEH C18
(50x2.lr?rqjq &p%ﬂ?suq@"c’é}??g conpounds are in the formof a free base; -
"CH3" corresponds to a nethyl group, "Et" corresponds to an ethyl group,

"CcHex" cor rspisifasts: =040 Sbo5Y TEA @HE B < ACN-BUb3saITRspoNds to a

tert-butyl group, "Ph" corresponds to a phenyl group, "iPr" corresponds to
an isopr opy&- %EOITIQ. _V\DT%OO§ )/, 109710 52 PCT/ FR2009/ 000054 _Table 1 5 H ZF Z2
radient 3 min: TO: 98%A T1.6 to T2.1min: 100%B T2.5 to T3min: 98%A

Flow rate: 1.0ml/min - T° column = 40°C - Injection 2L
Column Acquity BEH C18 (50x2.1mm; 1.7pm)

15 - the compounds are in the form of a free base;
' “CHj3" corresponds to a methyl group, “Et” corresponds to an ethyl group,
‘cHex” corresponds to a cyclohexyl group, “fertBu” corresponds to a tert-butyl
group, “Ph” corresponds to a phenyl group, “iPr” corresponds to an isopropyl group.



G/GCHN)\ /)-Z GL21\ 2Z3Z24 103 &ANO YM NG, @ &S AYZ1
.22, Z3, Z4 Z (C) (or MHO 1 CH, CH, -Si(CH3)3, CH 3-fl uorophenyl
CH, CH, CH, N Azetidinyl 208 210 2 CH, CH, -Si(CH3)3, CH 3-fluorophenyl
CH, CH, CH, N 3-Hydroxy- 188 azetidin |l 189 3 CH, -Si(CH3)3, CH CH
3-f1 uor opheWO WAHTH N azeti di nyl 21252213 4 CH, - SipCHAIR208%1006654
3-fluorophenyl CH, CH CH N 3-Hydroxy- 207- azetidin |l 208 5 CH, CH, CH,
-Si (CH3) 3 3-fl uorophenyl CH CH CH, N Azetidinyl 16 162 2 6 CH, CH, CH,
-Si (CH3) 3 3-fluorophenyl CH, CH CH, N 3- Hydroxy- 215 azetidin 1 217 7 CH,
-Si (CH3)3, CH, CH 3-fluorophenyl CH,CH CH N D nethyl- 204- am no 205 8 CH,
Si (Me2)Et, CH, 3-fluorophenyl CH, CH CH N Azetidinyl 188 189 9 CH,
-Si (cHex) (Me2), 3-fluorophenyl CH, CH CllaeAveti dinyl 202 CH, CH 203 3 167-
10 CH, CH, -Si(CH3)3, CH (trifluoronethyl)- CH CH CH, N Azetidi nyl 168
phenyl 3 3-Hydroxy- 183- 11 CH, CH -Si(CH3)3, CH (trifluoromethyl)-
CH, CH, CH. N azetidinyl 184 phenyl '
5 Z=2,
G
Gz/ 13 \ N—“<\ />—Z
L
G3\G4 N 0
10 )
Y
lglp
N° G4, Gz, G3, Gy Y 21, &3, 23, Z,4 Z ((::_)
[MH])
1| CH, CH, -Si(GHs)s, CH | 3-fluorophenyl | CH.CH.CHN | Azstidinyl | 208~
: 3-Hydroxy- 188 -
2 H, - - y! Y
CH, CH, -Si(CHy)s, CH | 3-fluorophenyl | CH.CH.CHN | "2 i | g
3 | CH,-Si(CHy),, CH, CH | 3-fluorophenyl | CHCH.CHN | azstidinyl | 212-
; 3-Hydroxy- 207-
4 - .
CH, SI‘CHg)S, CH, CH | 3-flucrophenyl { CH,CH,CH,N azetidinyl 208
5 | CH, CH, CH, -Si(CHg)s | 3-fluorophenyl | CHCHCHN | Azetidiny | 0%
o ] 3-Hydroxy- 215-
6 | CH, CH, CH, -Si{CH3)s 3-fluorophenyl CH,CH,CH,N azetidinyl 217
- Dimethyl- | 204-
7 | CH, - -
) S.I(CHs)a, CH, CH 3-fluorophenyl CH,CH,CH,N amine 205
8 | g Sl Me2)BLCH, 3-luorophenyl | GH.CH.CHN | Azetidinyl | oo
CH, -Si{cHex)(Me,), . 202-
8 CH. CH 3-fluorophenyl | CH,CH,CH,N | Azetidinyl 203
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10 | CH, CH, -Si(CHa)s, CH | (trifioromethyl)- | CH.CH.CHN | Azetidinyl | o
phenyl '
3-
. . 3-Hydroxy- 183-
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., CH, -Si(CHj)3, CH (tnflug;c;:;thyl) CH,CH,CH,N azetidiny] 184
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3.
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' phenyl
] 3-
. . 3-Hydroxy- 217-
14 - - ydroxy
CH, -Si{CHj3)3, CH, CH (tnflug;loer:;thyi) CH,CH,CH,N azetidiny 518




12 CH, -SiCCHPh)2, CH, 3-fluorophenyl CH, CH CH N Azeti dinyl 98-100 3 199-
13 CH, -Si(CH3)3, CH CH (trifluoronmethyl)- CH, CH CH N Azetidinyl 200
phenyl 3 3-Hydroxy- 217- 14 CH -Si(CH#)3, CH CH (trifluoromethyl)-
CH, CH, CH, N azetidinyl 218 phenyl WD 2009/109710 53 PCT/ FR2009/ 000054 Mp
No G, @, @O WmOIMW®71(Z2, Z3, Z4 z ~O 53 MH ) 15 CH pEH/FRS0S 0654
3- Hydroxy- (472 ( 3)3. pyridin-4-yl CH CH CH N azetidin | 16 CH, CH,
-Si (CH3) 3, CH pyridin-4-yl CH CH CH N Azetidinyl (456) 17 CH -Si (Et)3,
CH, CH 3-fluorophenyl CH, CH CH N Azetidinyl 166- 168 CH -Si (tertBu) (M2,
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t2)(Me), CH_ B-Fluorophenyl CH CH CH N Azeti[dinyl 17t mpouhds o
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The conpounfis| GH: tRe-SikHsd Cn | al Puridiarder! wat|cGHEH,. GhiN i|t YAzetidinglct|e458)i ¢s
whi ch prijonot ood _activi te/ T Vi Vo, _Testfor 1Tihi bi t1omm of —t e [cuyggemt
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22 | gy SEWMOCR g fuorophenyt | CHCHOHN | Azetiingt | 177
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The compounds of the invention were subjected to in vitro and in vivo pharmacological
tests which demonstrated their value as substances with therapeutic activities.

The compounds of the invention also have water-solubility characteristics which
promote good activity in vivo.

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

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

The neurones of the DRG naturally express the TRPV1 receptor.

Newborn rat DRG primary cultures are prepared from 1-day-old rat pups. Briefly, after
dissection, the ganglia are trypsinized and the cells are mechanically dissociated by
controlled trituration. The cells are resuspended in an Eagle’s basal culture medium
100 pg/ml
gentamicin and 50 ng/ml of NGF, and then deposited onto laminin-coated glass

containing 10% of foetal calf serum, 25mM KCIl, 2mM glutamine,
coverslips (0.2 x 10° cells per coversiip) which are then piaced 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 uM) is added 48 h after placing in culture, in
order to prevent the development of non-neuronal cells. The coverslips are transferred
into the experimental chamberé for the patch-clamp studies after 7-10 days of culture.

- Electrophysiology: _

The measuring chambers (volume 800 pl) containing the cell preparation are placed on



10 The neurones of the DRG naturally express the TRPV1 receptor. Newborn
,rat DRG primary cultures are prepared from 1-day-old rat pups. Briefly,
after dissection, the ganglia are trypsinized and the cells are

mechani cal |y di ssociated by controlled trituration. The cells are
resuspended WO 2008 E1® basal cul ture sadi um cont ai npPag/AR2009/0D0e54!
calf serum 25 MM KCl, 2 nM glutam ne, 100 pg/m 15 gentam cin and 50 ng/ m
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nM for p%{bﬂgn%ﬁgthdé éﬁ“@@%{'ﬁ%ﬂ?ﬁﬁf“” ng which several capsaicin +

corrpoun teSLs care ZWPng of maxi num inhibition). The
resul t s ar eTkxpersentadesisf mhibition of the capsaicin response (1 microM) are between 20%

and 100% for the most active compounds of the invention tested at concentrations of

10 nM to 0.1 nM (see example in Table 2).

The compounds of the invention are therefore effective antagonists, in vitro, of
25  TRPV1-type receptors.

Table 2
Compound No. % inhibition in DRG patch
2 84% (1 nM)
3 : 95% (10nM)

The results of these tests show that the most active compounds of the invention block
30  the effects induced by stimulation of the TRPV1 receptors.

The compounds of the invention can' therefore be used for the preparation of
medicaments, in particular for the preparation of a medicament for preventing or
treating pathologies in which TRPV1-type receptors are involved.
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are theref ongoetddopipyri@nt agoni sts, in ggtro, of 25 T
receptors. Table 2 Conpound No. % i nhi bi tsison I n DRG patgﬁ\ﬂFZRg%%/P?O%% 3

95% (10nM The results of these tests show that the npost active conpounds
of the invention block 30 the effects induced by stinulation of the TRPV1
receptors. The conpounds of the invention can therefore be used for the
preparation of nedicanents, in particular for the preparation of a

medi cament fTbus, paceveting tgamothert ofeitt asp@ciRabhabigt ©F tHeninvdnith i RRGcdnydiis

receptors apg:. . 71 PCT/ FR2009/ 000054 Thus,

accor di ng tg'ﬁ g:ho (ﬁ]'earf nga %gglg%eéf%fm@agﬂbjoreétphgm???é‘%f:%b’e‘?ﬁc%ﬁg%ssa"* or

medi canent s elsgidi drate ppaissivate of saidaempoohdf ormul a (1), or a
pharmacegitically acceptable salt, or else a hydrate or a solvate of said
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neur opat hi ctrpatimen{ of pamBanice lrMb@hatiof] elehit pailBicdRtatific paltl @ElLhR0rlRipt ed
tj cancer or _latrogehic treatnent),

or toxic paj I,n..nduced by .an a ) 1

(ost eo-) aPt g'rg P?t?cg ngeg%’%hc'riﬂ#éﬁﬁm'f%atﬁ%% OXIG; RNy By KK 199ugsd 1 ugnticanesr or
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preventing and/or treating urological disorders such as bladder hyperactivity, bladder
hyperreflexia, bladder instability, incontinence, urgent urination, urinary incontinence,
cystitis, néphretic colic, pelvic hypersensitivity and pelvic pain. .
The compounds of the invention can be used for the preparation of a medicament for
20 preventing andfor freating gynaecological disorders such as vulvodynia, pain
associated with salpingitis or with dysmenorrhoea.
These products can also be used for the preparation of a medicament for preventing
and/or treating gastrointestinal disorders such as gastro-oesophageal reflux disorder,
stomach ulcers, duodenal ulcers, functional dyspepsia, colitis, IBS, Crohn's disease,
25  pancreatitis, oesophagitis or biliary colic.
The compounds of the invention can also be used for the preparation of a medicament
for preventing and/or treating metabolic disorders such as diabetes.
Similarly, the products of the invention can be used in the prevention and/or treatment
of respiratory disorders such as asthma, coughing, COPD, bronchoconstriction and
30  inflammatory disorders. These products can also be used for preventing and/or
treating psoriasis, pruritus, dermai, ocular or mucosal irritations, herpes and shingles.
The compounds of the invention can also be used for the preparation of a medicament
for treating depression. ‘
The compounds of the invention could also be used for treating central nervous system
35 diseases such as multiple sclerosis. |
The compounds of the invention could also be used for treating cancers.



The conpounds of the invention can be used for the preparation of a

. medi canent for 20 preventing and/or treating gynaecol ogi cal disorders such
as vul vodynia, -pain associated with salpingitis or with dysnenorrhoea.
These products can also be used for the preparation of a nedi canent for
preventing VeGd2@09/10%#&t0 ng gastroi ntest ggal di sorders PEIFRS009/000054
gastro- oesophageal reflux disorder, stomach ulcers, duodenal ulcers,
functional dyspepsia, colitis, IBS, Crohn's disease, 25 pancreatitis,
oesophagitis or biliary colic. The conpounds of the invention can al so be
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the preparation of a nedicament for treating depression. The ‘conpounds of

the inventi 80 o d al so be used for treati ng central nervous system 35
di seases suBhidasxcipisnts pteeseiedted, aricsrdinbhie the mhaumeteutdal fdie anvesthemnos el d
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According to another of it5 aspects e pr
pharmaceutical conpositions conprising, as active ingredient, a conpound

accordi1 tmw Elﬂﬁ Bi’fﬁ’él:te'uﬁébl co-ﬁl?t?o%ﬁloﬁgaéfnﬁ’f‘eegi‘ésg lrﬁgﬁmﬁ'f&" ity §8t5]ﬁ-.8h9| an

effectlve do east one ound e i nvention,

phar maceut i % i}”&ﬁ'&%pf“&rﬁf‘é‘sg‘éﬁ‘f mérawmuat dorjcyyy "ac%ollﬂﬁ'@ttrécmahsdﬁtﬁnasai

gorrgound ainghsalegnaladr deeafbdmnﬁstwﬁa;g nm@ea&m@mdryd@m%%ﬂﬁm |I ) Ve @rniés o
ai d exci p| cte cordi.n uti.ca rm an e
met hod of Jgr%%ﬁ%s § §§Ik/§ gldeag%l’ capr%%?%rﬁgnqﬁrggpn Hﬁ?gm@ﬁt?t'ﬂﬁ 3§ & hose

skilled in mh@urarwath copvéentionhepiEaanadieal éxcidiertstpasintdloasd of hihenpfop et

i nvent iqgn f&waléehs oﬁéﬂé’édn%gf@*the d%H#&“ePéé\“o%’ééties lr[éhf&%qsacb%'vér I ntravenous,

topical, |oca I ntratrach I ntranasal Fansde rectal
adm ni stratlon the active ingredient of fornula (1) above, or its

opti onal safts ap@b}ﬁﬁét@ tﬂf t éBfﬁlh%ErﬁmorPﬁ:leQQnéWJE Bffa’?’tf@rﬁ'%d?]ddﬂ Midblets, a?oft or

adm ni st ratrll og %F ét ure with conventi onal armaceut1 c
exci pi ents, 109 'Hﬁ?%s'%‘?ﬁd PPIfISHAREYIes and REal SQ'H“MWF%HS@"@ syblipgyatent
of the di sdvu;beals iotratiacheak emtragtularoaed &veviesal administration forms, forms for

20  administration by inhalation, topical, transdermal, subcutaneous, intramuscular or
intravenous administration forms, rectal administration forms, and implants. For topical
application, the compounds according to the invention can be used in creams, gels,
ointments or lotions. '

25 By way of example, a unit administration form of a compound according to the
invention in tablet form may comprise the following components: |

Compound according to the invention 50.0 mg
Mannitol 223.75mg
Sodium croscarmeliose : 6.0 mg

30  Maize starch : 15.0 mg
Hydroxypropytmethyiceliulose 2.25mg
Magnesium stearate 3.0mg

| Said unit forms contain a dose so as to allow a daily administration of from 0.001 fo

35 30 mg of active ingredient per kg of body weight, according to the galenical form.
There may be specific cases where higher or lower dosages are appropriate; such
dosages do not depart from the scope of the invention. According to the usual practice,




The appropriate unit adm nistration forns include oral forms such as
.tablets, soft or hard gelatin capsules, powders, granules and oral

sol utions or suspensions, sublingual, buccal, intratracheal, intraocular
and intranasal adm nistration fornms, forns for 20 adm ni stration by

i nhal ati on, WOi2Q08/1097nsder nal , subcut gaeous, i ntranupCcT/RR2009/000054

i ntravenous adm nistration fornms, rectal admnistration forns, and

i npl ants. For topical application, the conpounds according to the
invention can be used in creans, gels, ointnments or lotions. 25 By way of

exanple, a i cc to t he
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usual pract pearmapeutiRadPAdRPEDE &it, BEVARR2O0DE600R0 eretthe dosage appropri ate
for each patient is determ ned by the physician according to the nethod of
adm ni stration and the wei ght and response of said patient. According to
another of its aspects, the present invention also relates to a nethod for
5 treating the pathol ogi es indicated above, which conprises the

adm nistration, to a patient, of an effective dose of a conpound accordi ng
to the invention, or a pharnaceutically acceptable salt, a hydrate or a
sol vate thereof. WO 2009/ 109710 58 PCT/ FR2009/ 000054 CLAIMS 1. Conpound
corresponding to fornmula (I) 5 HZF 22 GG N <\ ~~-Z Zs Z4 Gz 3t, GNO




4 {CH2)n 10 Y (I) inwhich: G, &, G3 and 4 are, independently of one
another, a G- X group or a nitrogen atom X is chosen froma hydrogen atom
a hal ogen atomor a C,-C6-al kyl, C3-Cr7-cycloal kyl, 15

C3-C, -cycl oal kyl -C, - C3-al kyl ene, C -C6-fl uoroal kyl, Cl-C6-al koxyl,

C3-C,-cyclo cycl oal kyl - g - C6- al kyl ene- O
Cl- Co-fl uor@é@%ﬁ@%m&%o -Co6-thioat kyl, NR Rz, PCT/FR2009/000054

aryl -C, - C6-al kyl ene-O, aryl, heteroaryl or -Si(X1)(X2)(X3) group; the

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

Cl- Co6-fl uoroal kyl, Ci-C6-al koxyl, C3-C_- cycl oal koxyl and

C3-C, -cycl oal kyl -C, - C6- al kyl ene- O grog-lsé-m&i ng optionally substituted 20
wi th a hydroxyl, C, -C6-al koxyl or NR4R5 group; the aryl and the heteroaryl
being optionally substituted with one or nore substituents chosen froma
hal ogen, and a C, -C6-al kyl, C3-C7-cycl oal kyl,

C3- C7- cycl oql kyl conrin&h roal kyl, C, -C6-al koxyl,
C, - C6-f | uor oal koxg[np n??#%y%sﬁeﬁﬁlgﬁéc’gﬁgg]s%% one of Gl, &, &G and 4 and

at nost ®Hne of G, @&, GBandG4|saC1.P<groz ereX s an
-Si(Xi)(X2)(X3) group; X, @gnd X3 are\ ' |y of one another, a

C, -C6-al kyl, C3-Cr7-cycl oal IG/J/ cy oa\kyl -al kyl, hydroxyl,
aryl or heteroaryl group; t eroal Zgroups of X1 X2, X3 bei ng
optionally substituted wit 15 re Osu stltuents chosenfroma

hal ogen, and a Cl1-C6-al kyl, -C? CY¥ IoaI C3-Cr-

cycl oal kyl - G - C6-al kyl ene, G -C6-flu C@%);kyl C, - C6- al koxyl ,

C, - C6- fdguor oal koxyl, nitro or cyano/group; t he C, - C6-al kyl,

C3-C, -cycl oal kyl and C3- C7- cycl oal kyl -C, -C6-aflkyl groups of X1, X2, X3

bei ng opti oA substituted with one or nore substituents chosen froma
hydr oxyl, 35 Cl1- 06 al koxyl aryl-0O, NR R2,aryl or heteroaryl group, the

aryl and the, petergarul Qefnﬁ%%@sﬂt S e anogen G5 gt ora RIS AT Kyl
C3- Orcycl oaX ksybhcmsendﬁanalandmmen #RimCs hbilogen aajrﬂ(y)f a 20109/ CO87-LOcIbAky!,
ggtgm?)?w? égﬁl%aq}gﬂ dsi b%‘% %ccﬁa&%@ggaéf o@xXlk?)SGe:c%err?rM foé&{ﬁ%g
silicon atofr G/rrpwp l@énCs CstaH@nlﬁneaOﬂ-Cﬁfés -fuoresitaxye dyanm ¢ opsihimalidyl, )NR:R,,
contai ni ng &ylhel-eL-aRyIeRE- B AFRNhEELRIE or SSi(RIKNKs) group; the Ci-Ce-alkyl, C4-C;-
cycloalkyl, Cs-Cr-cycloalkyl-C,-Cs-alkylene, C;-Ce-flucroalkyl, C;-Cg-alkoxyl, C3-C;-
] cycloalkoxyl and C;-Cr-cycloalkyl-C,-Cg-alkylene-O- groups being optionally substituted
20  with a hydroxyl, Ci-Cs-alkoxyl or NR4Rs group; the aryl and the heteroaryt being
optionally substituted with one or more substituents chosen from a halogen, and a
Ci-Ce-alkyl, Cs-Crcycloalkyl, Cs-Cr-cycloalkyl-Ci-Cg-alkylene,  Ci-Ce-fluoroalkyl,
C4-Ce-alkoxyl, C4-Ce-fluoroalkoxyl, nitro or cyano group;

25 one of Gy, Gy, G; and G, and at most one of Gy, G,, Gs and G, is a C-X group where X
Is an -Si(X)(X2)(X3) group;
X1, Xz and X, are, independently of one another, a C;-Cg-alkyl, C3-Cr-cycloalkyl, Cs-Co-
cycloalkyl-C4-Ce-alkyl, hydroxyl, ary! or heteroaryl group;
the aryl or heteroaryl groups of Xy, Xa, X3 being optionally substituted with one or more
30  substituents chosen from a halogen, and a Ci-Cealkyl, Cs-Cr-cycloalkyl, C3-C;-
cycloalkyl-C-Ce-alkylene, C4-Cg-fluoroalkyl, Cs-Cs-alkoxyl, Ci-Ce-fluoroalkoxyl, nitro or
cyano group;
the C4-Cg-alkyl, Cs-Cs-cycloalkyl and C3-Cr-cycloalkyl-Cy-Cg-alkyl groups of X, Xz, X3
being optionally substituted with one or more substituents chosen from a hydroxyl,
35  Cy-Ce-alkoxyl, aryl-O-, NR4R;, aryl or heteroaryl group, the ary! and the heteroaryl being
optionally substituted with one or more substituents chosen from a halogen, and a
C+-Ce-alkyl, Cs-Cr-cycloalkyl, Cj;-Cr-cycloalkyl-Ci-Ce-alkylene,  Cy-Cs-fluoroalkyl,




5nis equal to 0, 1, 2 or 3; Yis an aryl or a heteroaryl; the aryl or the
het eroaryl being optionally substituted with one or nore substituents
chosen from a hal ogen atomor a Cl-C6-al kyl, C3-C7- 10 cycl oal kyl ,
C3-C7-cycl oaI kyI Cl- C6- al kyl ene, C1- CG fI uor oal kyl , hydroxyl,

Cl1- C6- al koxy C7-cycl oal koxyl cl oal kyl - C1- CG aI kyl en

Cl- C6-f uordéf@gQQﬁ)/m@ 3o, C1-06- th| oa é thiol, -SP§ %2@@9539@54
-S( 0O 2-C1- C6-al kyl, C(O NRLR2, SO02NR1R2, SF5, nitro, OCC]\IRI R2, NR3COR4,
NR3CONRLR2, NR1R2, NR3SO2NR1R2, NR3COR4, NR3SO2R5, aryl-Cl-C6-al kyl ene or
aryl group; the aryl and the aryl-Cl-C6-al kyl ene being 15 optionally

substi t ut ed g-thalRie!,az, @pﬁ@r@mm tnqﬂm,-sc g,h@ @a froma hal ogen, and a
Cl- C6- al kyl

/- CcycC ,
O S ol 0 oS Rt 5 S el M&Bf@? Sliceh Agownicy eers
group; Z1, ZBem/3 4-Zd 7ahemberedefrendgtivnaly Grf\ntamﬁ'ngamhéﬂ&ﬁfa,tora ghiokérogem &t em or
a C(R6) gr oyp @t 20 | east one corresponding to a nitrogen atom and at
| east one corresponding to a C(R6) group; the nitrogen atomor one of the
nitrogendatons present in the ring, defined as nitrogen of position 1,
bei ng optiongkloy,subet h taged with R7 when the carbon atomat position 2 or
4 relative to this referencé nitrogen is substituted with an oxo or thio
group; 25 Z is either a cyclic amne linked via the nitrogen atom of

formula: 30 & ari-ar/yl\era hiel%r i€ e é’ryl &r ﬁe@ﬂet&@aﬁ}l Kéihgiagtlcg{emwéugﬁttutﬁﬂ%ﬂhy
substituted with one m g eFu |saC1C Ienﬁgﬁg
optional Iy Sibsth {”lﬁf%dﬂ{}as oS tlys mgomag?ﬂﬁ%%n algmar g Yphea -
sul phur 10 oxygeoalyl, m3{07€xgelna bleD3-Ct-akkylent,r Cg€y- flabmmkble ihygroxeptCeDablkyxyl,

substi t ut ed i 1 /A0 6 54 e

carbon atons oc; h:[ygf&a%%{l érbgy\% %g(tg éﬁ"ag’?‘%}\eaﬁl’ uBSt |°?8419%8(? a}c’)‘?fe or
more RI12 gICbtiEnsth\‘ﬁ)ﬁik& t.'my B O)dar@dalbyl, t-S(Q))ﬁ-CdﬁsfaékYGnC(@)NﬂmPQneBtht&Rer
or an acycl is, apkBe OdORIGY, W, rruﬁardmﬁ ! RRIR O SONRIRNFRRICOR,

whi ch Re an 5} are, in E ent of one' ahot CY, rogen atomor a
C, - C6- al kyl | @O@Rs, aryl-C,-Cg-alkylene or aryl group; the aryl and the aryl -Cs-alkylene being
15 optionally substituted with one or more substituents chosen from a halogen, and a
Ci-Ce-alkyl, Cz-Crcycioalkyl, C;-Cr-cycloalkyl-Ci-Ce-alkylene, Ci-Ce-fluoroalkyi,

C4-Ce-alkoxyl, C+-Cg-fluoroalkoxyl, nitro or cyano group;

Zy, Z5, Z3, Z; are, independently of one another, a nitrogen atom or a C(Rs) group, at
20 least one corresponding to a nitrogen atom and at least one corresponding to a C(Rs)
group; the nitrogen atom or one of the nitrogen atoms present in the ring, defined as
nitrogen of position 1, being optionally substituted' with R; when the carbon atom at
position 2 or 4 relative to this reference nitrogen is substituted with an oxo or thio

group;
25
Zis
either a cyclic amine linked via the nitrogen atom, of formuia:
30 At
N—B
/

in which:

Ais a C4-Cr-alkylene group optionally substituted with one or two Rg groups;
B is a C4-Cr-alkylene group optionally substituted with one or two Rg groups;
L is a bond, or a sulphur, oxygen or nitrogen atom; the nitrogen atom being
optionally substituted with an Ry or Ryy;




cycl oal kyl, C3-C7.-cycl oal kyl - C1- C6- al kyl ene, C1-C6-fl uoroal kyl, hydroxyl,
Cl- C6- al koxyl, C3-C7-cycl oal kyl -C, - C6- al kyl ene-O, C1-C6-fl uoroal koxyl,

C -C6-al kyl-C(O-, HOC(O- C, -Co6-alkyl ene,

C -C6-al kyl-O-C(O) - C C6- al kyl ene, aryl or heteroaryl group, it being

possi ble for Ra and to be optionally substituted with one or nmore Rc
groups whi ch Q@OQQMQQE’lDdent ical to di fferent from dHeT/AMRAAOHQO0CRE4 s a
hal ogen atom or a Cl-C6-al kyl, C3-C, -cycloal kyl, C3-C, -cycl oal kyl -C, - C6-

al kyl ene, C, -C6-fluoroal kyl, C, - C6- al koxyl ,

C3-C, -cycl oal kyl -C, - C6- al kyl ene-O, C,-C6- fluoroal koxyl, Cl-C6-thioalkyl,

-S( O - C, - Co-kledthon-arirkd &f @e‘c%-rc;drﬂﬁbfé Z H‘e\ﬁmtloﬁé@ éﬁb@tltu@% WItH\Blé:Qr more
SO2NR, R2, N CORr4 NR3 02R5 0O NR1R2 , NR3CONR1R?2,

NR3SO2NRI R, ﬁ)gﬂ‘i‘w ich maype | °a|tt‘i’196d'ﬁ§?e§/‘“r@“Q@Gaé‘Pﬂ'S?Fene aryI or

het er oaryl group, the aryl and the het er oaryl being optionally substituted
Gor ¢, oyl ol it oS Rk ihag fig e inab8R oy o/ 1E s Neterfh (bt A ane
Cl1- C6- al RoxyRb ama,- Oslependentinl doond anather, oa drydeygenoatgmoop;a 20-Gsalkyd CREar e,
L;glegglngglnt '%ceéskw%38@7~§3{<&?qa1kgcb§9.ap§%pegtco'B qruo%éﬁy&%ﬁ%y o L
het er oar yl Q;}T%UEYCIQEWQI“QI‘I s-alitylenete, h@t-@a-ﬂé@"?lﬂk@é}ﬂ,n@ tﬁ}tﬁ"@h&l O, B Dr)ut ed
T 0 e S Ot e o AT e e S
G- G- al konshosSible GRRe At 85 9% B sblonally SybSHLbs Wrans Grots:Roprorps diien
R2for|m_ C1]|f)oglertuinyetme-, idetiic tmorruméregefrbnabﬁﬁ‘ambmeh bears them an azetidinyl,
rrolidin 7 e r r

B?lperam ny?/ or G Eagrrr{gpl plérgfz%ﬁns r é gu?) Ws ﬁd&ﬁEIB@RﬂD (Ph’fo'cé'ﬁlﬁaflﬁyl Cr-Ce-
substi t ut ed aivianea GICCHuabalil, CCa-alikaykl GaCkwc;loalkyl C1-Ca-alkylene-0- C4-Ce-
C3-C7-cyclo ¥ 1_ -

Qiuhbéaﬂ@%yIC@ @SKMBQ y&ftbzlc & t | ng* Qﬂ%e %R)%i . gyan de&n@ %e or

group, the arl%/ t er oar
1

nore 30 subSYify h%sé}# G NR %’dN%tFé NBsC@PRs1 NR:CONR4R,,
g ge clyﬁ | 0a~le<3$szQ$Rz¢ hydﬁdk?l' @dIK ko, Qﬂ;rtocanmm;dsmmr@la@@nf Ih@tyr@éwkgﬂoup,

a oX | ano rou ,
T oneadent Hhe gt i he b Heleal el i ALt EEE il Qe bsgmars gbsituenls”
C3-C7-cycl oa;hkgér; frad- é:?haiggﬂnoahklydl LAG LK) @-'CE@C'O&I&VIV'G;;Q-f dyGloalkyCele,

| het | t | t4:80a! !

bt ut oy SIRRYL CECRHBrca, B O, ERRRLEAROM, A o IElE L\
2009/ 109710 61 PCT/ FR2009/ 000054 C, - C6-al kyl, C3-C7-cycl oal kyl ,

C3- C7- c3@! od, kanl I@ar@ﬁmééﬂféHdéﬁt?y ofohicEhdthétos ‘P@J:hl&!;lan atdm oﬁétﬁ'dfs%w;h Cs-Crr
C1- Go- Tl uor%)z/icl;kl)(é) ﬁyf 3r-](|3;[-cr:3?clo%rlky(l: ar(]:(z—a%(ylene aryl-C-Cg-alkylene, aryl or heteroaryl
group, the aryl and the heteroaryl being optionally substituted with one or more
substituents chosen from a halogen, and a C;-Cs-alkyl, Ci:-Cs-cycloalkyl, Cs-C+-
cycloalkyl-Cy-Cg-alkylene, Cy-Ce-fluoroalkyl, C;-Cg-alkoxyl, Cq-Cs-fluoroalkoxyl, nitro or
25  cyano group; or Ry and R, form, together with the nitrogen atom which bears them, an
azetidinyl, pyrrolidinyl, piperidinyl, azepinyl, morpholinyl, thiomorpholinyl, piperazinyl or
homopiperazinyl group, this group being optionally substituted with a C,-Cg-alkyl,
Cs-Cr-cycloalkyl, C3-Cr-cycloalkyl-C4-Cg-alkylene, aryl-C,-Cg-alkylene, aryl or heteroaryl
group, the aryl and the heteroaryl being optionally substituted with one or more
30  substituents chosen from a halogen, and a C,-Cg-alkyl, Cs-Cr-cycloalkyl, Cs-C;-
cycloalkyl-C4-Cg-alkylene, Ci-Cg-fluoroalkyl, C;-Cg-alkoxyl, Cy-Ce-fluoroalkoxyl, nitro or

cyano group;

Rs and R, are, independently of one another,

35 a hydrogen atom or a Cy-Cg-alkyl, Cs-Cr-cycloalkyl, Cs-Crcycloalkyl-C,-Cg-alkylene,
aryl-C1-Ce-alkylene, aryl or heteroaryl group, the aryl and the heteroaryl being
optionally substituted with one or more substituents chosen from a halogen, and a




or R3 and R4 together forma (C2-C5)al kyl ene group; or R and R3 together
forma (C2-C5)al kylene group; 5 R5 is a C -C6-al kyl, C3-C7-cycloal kyl,
C3- C7-cycl oal kyl -C, - C6-al kyl ene, aryl-C, -C6- al kyl ene, aryl or heteroaryl
group, the aryl and the heteroaryl being optionally substituted with one
or nore substituents chosen froma hal ogen, and a C, - C6-al

C3- C7- cycl 0aYQRO0BALA87 18y ¢l oal kyl - C, -&6- al kyl ene, Cl- cé’@TfE&%Q@Q@@OOM

C, - C6-al koxyl, 10 C, -C6-fl uoroal koxyl, nitro or cyano group; or R3 and R5
together forma (C2-C5)al kyl ene group; R6 is a hydrogen or hal ogen atom or
a C -C6-al kyl, C3-Cr-cycloal kyl, C3-Cr7-cycl oal kyI Cl- C5- al kyl ene,
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Cl- Co-f @oroal kyl, Ci1-C6-al koxyl, Cl-C6-fluoroal koxyl, nitro or cyano
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Cl- Co6-fl uorqal I Vel . .R9 and R10 are defi ned such
that: two RB%QQE%%SRS tB?é‘thg”g %(éfgf)%ikg}éﬁgﬁgﬁ'& a Cl-C6-al kyl ene group; 30

two RO groups nmay together forma bond or a Cl-C6-al kyl ene group; R8 and
RO may togetmag o wd%@em&nﬁal&g%@at&% tPadd kdbLémﬁ gi?gyteycws'@kﬁr@s-&@yaaaak yk-
t oget her for %r’] or a Cl ene% ga t oget her
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halogen, and a Ci-Cg-alkyl, Ci-Cs-cycloalkyl, C,-C;-cycloalkyl-C-Cg-alkylene,
C4-Ce-fluoroalkyl, C-Cs-alkoxyl, Ci-Ce-fluoroalkoxyl, nitro or cyano group;
20
R; is a hydrogen atom, or a C;-Cg-alkyl, Cs-Cs-cycloalkyl, Cs;-Cs-cycicalkyl-Ci-Cs-
alkylene, C4-Cg-fluoroalkyl, C;-Cs-alkoxyl, Cs;-Cr-cycloalkoxyl, Ci-Crcycloalkyl-Cy-Ce-
alkylene-O-, C;-Cg-fluoroalkoxyl, aryl, aryl-C-Ce-alkylene or heteroaryl group, the aryl
and the heteroaryl being optionally substituted with one or more substituents chosen
25 from a halogen, and a Ci-Ce-alkyl, Cs-Cr-cycloalkyl, C;-C;-cycloalkyl-C4-Cs-alkylene,
C1-Ce-fluoroalkyl, C,-Cg-alkoxyl, C4-Cs-fluoroalkoxyl, nitro or cyano group;

Rs, Rg and Ry are defined such that:

two Rg groups may together form a bond or a C4-Ce-alkylene group;
30 two Ry groups may together form a bond or a C,-Ce-alkylene group;

Rs and Ry may together form a bond or a C4-Cs-alkylene group;

Rs and R, may together form a bond or a C-Cg-alkylene group;

Rg and R4 may together form a bond or a C,-Cg-alkylene group;

35 Ry is a hydrogen atom, or a C4-Cg-alkyl, C3-Cs-cycloalkyl, Cs-Ci-cycloalkyl-Ci-Cs-
alkylene, C,-Cs-fluoroalkyl, C;-Cs-alkoxyl, Cs-Crcycloalkoxyl, Cs-Cr-cycloalkyl-C,-Ce-
alkylene-O-, C,-Cg-fluoroalkoxyl, hydroxyl, C-Cg-alkyl-CO-, COOR;, C(OINR:R2, aryl-




Cl- C6- al kyl ene, aryl or heteroaryl group, the aryl and the heteroaryl being
optionally substituted with one or nore substituents chosen from a

hal ogen, and a Cl-C6-al kyl, C3-C7-cycl oal kyl,

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

C3- C7-cycl oal koxyl, C1-C6-fl uoroal koxyl, nitro or cyano group; 5 Rl12 is a
fluori ne at oO&002/108740kyl group optPénal |y substi t ut CWMARRAND/GAB054
group; C3-C7-cycloal kyl, C3-C7-cycl oal kyl - Cl1- C6- al kyl ene,

Cl- Co6-fl uoroal kyl, Cl1-C6-cycloalk-1,1- diyl, C3-C7-heterocycloal k-1, 1-divyl
optionally substituted on a nitrogen atomw th an R11 group;

Cl- C6- al koxy,
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formof a base or tion sal an acid, so in f or m of
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form of 18 base or of an addition salt wth an acid, and also in the form

10 of a hydrate or of _a solvate. nd of faq I cordin
any one of C'?‘él s P t9'§5‘atyT?éV'actCérq7 gpoﬁﬁ‘oxl"hatcﬂéﬁcé’c?ﬁﬁ‘&')r% ppIkgens-0
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it being possible for the nitrogen atom(s) of the compounds of general formula (1) to be
20 in oxidized form;
in the form of a base or of an addition salt with an acid, and also in the form of a

hydrate or of a solvate.



Wi th one or nore groups chosen froma hal ogen atomor a Cl-C6-fl uoroal kyl
group; in 15 the formof a base or of an addition salt with an acid, and
also in the formof a hydrate or of a solvate. 5. Conpound of forrmula (I)
according to any one of Clainms 1 to 4, characterized in that Z1, Z2, Z3
and Z4 are, independently of one anot her a nitrogen atomor a C(R6

group, one ¥l @9PBHAGO0t 0 a ni trog88 atom and the ot h&IGT/ESR 5g to
a C(R6) group; R6 is a hydrogen atom in the formof a base or of an
addition salt with an acid, and also in the formof a hydrate or of a
solvate. 25 6. Conpound of formula (1) according to any one of Clains 1 to

i% ?gfﬂﬁfgem zed G&npé%of?or‘nﬁﬂé‘(l?yﬁogﬁnga@dlﬁgmg K n&?ﬁ%dér&eﬁ{ighﬁgttiggen atom
optional ly sQﬂ?s‘?Lf @u?@ogw%%ﬁea 67X BIRYPRE R Sup&n S'éxi)& ﬁ*@ﬁr@pgéh%g therse
groulo gptlortﬁIG1yG§m§3$tnutGhtmhg/\atjmgra@%or two RO groups; 35 L is a blolnd or
a sul phur y ni t r.ogen t he ni a
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one anot her 1 and R12 being as defined in general formula
(I') according to Claiml; inthe formof a base or of an addition salt with

an acid, andg,al sacdipddit boerhek B acba,@fr@tt% Olain? @r §C&Hé?é&enzéd7m th&rpaund

of forrrula( ccordjn Ims 1 tq ract |zed L n
that Zis a %‘éﬁo hﬁ%"“"" Hﬁ%\éaﬁﬁ @r ‘i‘fh”é‘ ?ﬁﬁ’ﬂ@&gﬁ?ﬁ “éi‘ﬂ“cﬁﬂ a% Bﬁiﬂ ig-the fma. |
I N-B i mOwhicof la:hydrate or of a solvate.

4, Compound of formula (1) according to any one of Claims 1 to 3, characterized in
that Y is an aryl or a heteroaryl; the aryl or the heteroaryl being optionally substituted
with one or more groups chosen from a halogen atom or a C,-Cg-fluoroalkyl group; in
15 the form of a base or of an addition salt with an acid, and also in the form of a hydrate

or of a solvate.

5. Compound of formula () according to any one of Claims 1 to 4, characterized in

that Z,, Z;, Z; and Z, are, independently of one another, a nitrogen atom or a C(Rs)
20  group, one corresponding to a nitrogen atom and the others corresponding to a C(Rs)

group; Rg is a hydrogen atom;

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

hydrate or of a solvate.

25 6. Compound of formula {I) according to any one of Claims 1 to 5, characterized in
that
Zisa cyclic amine linked via the nitrogen atom, of formula:

A

|
N—B
30 Y

in which: _
A is a C-Cr-alkylene group optionally substituted with one or two Ry groups;
B is a C4-C;-alkylene group optionally substituted with one or two Rq groups;
35 L is a bond, or a sulphur, oxygen or nitrogen atom; the nitrogen atom being
optionally substituted with an Ry, or R4y group;
the carbon atoms of the cyclic amine Z being optionally substituted with one or more



Ais a Cl-C3-al kylene group; 15 Bis a Cl-C3-al kylene group; L is a bond,
the carbon atons of the cyclic amine Z being optionally substituted with
one or nore R12 groups which may be identical to or different from one
another; R12 is a hydroxyl group; 20 in the formof a base or of an
addition salt with an acid, and also in the formof a hydrate or of a

sol vate. 8. \W6hB8YHA0871®ornula (1) ackbrding to any on&EGF/FE2809000G54 5,
characterized in that Z is an acyclic amne, linked via the nitrogen atom
of formula NRaRb in which Re 25 and Rb are, independently of one another,
a hydrogen atomor a Cl-C6-al kyl group; in the formof a base or of an
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group; X1, | ndependently of one another, a Cl-C6-al kyl,

C3-C, -cycl ogﬁﬁﬁggﬁaafgﬁvatg'roup; 35 nis equal to 1; Yis an aryl or a
heteroar$l; the aryl or the heteroaryl being optionally substituted with
one_Or IOY € 1 OURSorGRRSAN FaRilA DAl RaSm, Bl e & CHlinStr bleiehgabiekbedoup:;
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of one anot her, éhzﬁitrogen atomor a C(R6) group, one corresponding to a

ni trogen at @sangchidwmpkehiaksd ¢iatheaipagsh sgnt, of Rra(iB6) group; R6 is a
hydrogen atom Z is: 5 either a cyclic amne linked via the nitrogen atom

of formula: AL | I /NB 10 in which: ii ?_ a Cl-C3-al kyl ene group;
10 _
[
N—B
v
in which:
Ais a Cy-Cj-alkylene group;
15 B is a C4-Cz-alkylene group;
L is a bond;

the carbon atoms of the cyclic amine Z being optionally substituted with one or more
Riz greups which may be identical to or different from one another;
R4z is a hydroxyl group;

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

8. Compound of formula (1) according to any one of Claims 1 to 5, characterized in
that Z is an acyclic amine, linked via the nitrogen atom, of formuia NRaRb in which Ra

25 and Rb are, independently of one another, a hydrogen atom or a C4-Cs-alkyl group; in
the form of a base or of an addition salt with an acid, and also in the form of a hydrate
or of a solvate.

9. Compound of formula () according to any one of Claims 1 to 8, characterized in
30  that
one of Gy, Gz, G3 and G, is a C-X group where X is an -Si(X;)(X2)(Xa) group; the others
of G4, Gz, G3 and G4 being a CH group;
X1, Xz and X; are, independentty of one another, a C4-Cg-alkyl, Ca~Cs~cycloalkyl or aryl
group;
35 nisequalto1;
Y is an aryl or a heteroaryl; the aryl or the heteroaryl being optionally substituted with
one or more groups chosen from a halogen atom or a C-Cs-fluoroalkyl group;



Bis a Cl-C3-alkylene group; L is a bond; the carbon atons of the cyclic
am ne Z being optionally substituted with one or nore 15 R12 groups which
may be identical to or different fromone another; R12 is a hydroxyl group;
or an acyclic amne, linked via the nitrogen atom of fornula NRaRb in

whi ch Ra and re independently of_ one another, a hydrogen atomor a
Cl- C6- al kyl W@%&Sgﬁ&Wﬂg formof a bdst or of an addi ti%@Tg"aﬁ%OQ/ﬂ/@QO%ﬂ

acid, and also in the formof a 20 hydrate or of a solvate. 10. Conpound
of fornmula (1) according to Caim1l, chosen from
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car boxam de A—L
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2- car boxanmi de WD 2009/ 109710 66 PCT/ FR2009/ 000054
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Lo {5 hynthe saRh Pl &% SR AT 4 Being aptions ey talecitong grgnore
trif 1 uod Bretfhy biquipe mpichmeahié dehtic! itadiodier2ntiasrh @xamindther;
Riz is a hydroxyl group;
of an acyclic amine, linked via the nitrogen atom, of formula NRaRb in which Ra and
Rb are, independently of one another, a hydrogen atom or a C,-Cg-alkyl group;
in the form of a base or of an addition salt with an acid, and also in the form of a

20  hydrate or of a solvate.

10. - Compound of formula (1) according to Claim 1, chosen from:
N-[6-(azetidin-1-yl)pyridin-3-yl}-6-trimethylsilyl-1-[(3-fluocrophenyl)methyl]-1H-indole-2-

carboxamide

25  N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]-6-trimethylsilyl-1-[(3-fluorophenyl)methyl}-1H-
indole-2-carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yi}-5-trimethylsilyl-1-{(3-fluorophenyl)methyi}-1H-indole-2-
carboxamide
N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]-5-trimethylsilyl-1-[(3-fluorophenyl)methyl]-1 H-

30 indole-2-carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yl]-7-trimethylsilyl-1-[(3-fluorophenyl)methyl]-1H-indole-2-
carboxamide
N-[6-(3-hydroxyazetidin-1-y)pyridin-3-yi]-7-trimethylsilyl-1-[(3-luorophenyl)methyi]-1 H-
indole-2-carboxamide

35  N-[6-(Dimethylamino)pyridin-3-yl}-5-trimethylsilyl- 1 -[{3-fluorophenyl)methyl]-1 H-indole-

2-carboxamide




N-[6-(azetidin-1-yl)pyridin-3-yl]-5-(di phenyl)nmethylsilyl-1-[(3-fluoropheny
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r0¢955|ﬁdme—ﬁfc%%xbﬁ%ea conpound of formula (1) according to any one of
Clains 1 10, characterized in that a conpound of general forrmula (1V)
GG B 2 10O WG O Y- G rimethysibf f CiTorocihyEphe ety I v
and n are asndgd-bRembdxAmaeneral formula (1) according to Caiml and Bis

a chlorine ato is reacted with an am ne of general formula (V)
N-[6-(3-hydroxyazetidin-1-yl)pyridin-3-yl}-5-trimethylsilyl-1-[[(3-

Z73z7"
CD:CD

—

y
1-
h

|_\
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trifluoromethyl)phenyllmethyl]-1H-indole-2-carboxamide

15 N-{6-(3-hydroxyazetidin-1-yl)pyridin-3-yl]-6-trimethyisilyl-1-[(pyridin-4-y \methyl]-1H-
indole-2-carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yl)pyridin-3-yi]-6-trimethylsilyl- 1-[{pyridin-4-y)methyl]-1H-
indole-2-carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yi]-5-triethylsilyl-1-[(3-flucrophenyl)methyl]-1 H-indole-2-

20  carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yi]-5-tert-butyl(dimethyl)silyi-1-[(3-fluorophenyl)methyl]-1 H-
indole-2-carboxamide
N-[6-(Pyrrolidin-1-yl)pyridin-3-yl}-5-(cyclohexyl)dimethylsilyl-1-[(3-fluorophenyl)methyl]-
1H-indole-2-carboxamide

25  N-[6-(azetidin-1-yl)pyridin-3-yl]-5-phenyldimethylsilyl-1-[(3-fluorophenyl)methyl]-1H-
indole-2-carboxamide
N-[6-(azetidin-1-yl)pyridin-3-yl}-5-(isopropyl)dimethylsilyl-1-[(3-luorophenyl)methyl]-1 H-

indole-2-carboxamide
N-[6-(Azetidin-1-yl)pyridin-3-yl}-5-(methyl)diethylsilyl-1-[(3-flucrophenyhmethyl]- 1 H-
30  indole-2-carboxamide.




H ZIZ NHWZa in which W= Z and Z, Z1, Z2, Z3 and Z4 are as defined in
general formula (1) according 10 to Caim1l, in a solvent. 12. Process for
preparing a conpound of fornula (I) according to any one of Clainms 1 to

10, characterized in that a conpound of general formula (I1V) GLB | (1V)
G3 and 4, Y and n are as defined

G\ NO Gaw 15 Y in which GL, ,

I n general f QQ@IO)Q?éecordl ng to % aim1 and B is aH{-}B’ﬁB&ﬂO%Q%QﬁBﬂ S
reacted with an am ne of general formula (V) H Z~Z' N H20 W4 in which W
= Z and Z, Z1, Z2, Z3 and Z4 are as defined in general fornula (1)
according to Caim1l, in the presence of a coupling agent, and optionally
of a base, in. ePre@és‘sefart prelf&ing08 86/PBUAD o 6B G /( ﬁ%&@&ﬁ(n@(iﬂ%'} ongdDf GREigGeEsSS

for prepari und af .formul a ccordi.n 0 y one of Clains 1
to 10, chara t@r.@%%gfﬁwe[dﬂaﬁhﬂiacm?&@ﬁﬁogse@eéﬂ'éwﬁ* Refhia (V) R 2 2
Gl NQ // -W G\ ~Z3243 A NO ,()n Y NOinwhich Gl, &, & and
A, Y, n, Z1, Z2, Z3 and Z4 are ?G;eflned i nggeneral fornul a (I) 5

according to Claim1 and Wis & |sr@?ﬁued wi th an am ne of
formula Z-H, in which Zis as d@flne i n/Qen aI la (1)
~

4 \
,On
Y
5 in which Gy, Gz Gz and G, Y and n are as defined in general formula (I) according to
Claim 1 and B is a chiorine atom,
is reacted with an amine of general formula (V)

_z N,
7T H

/J\ /23 (V)

in which W = Z and Z, 24, Z5, Z; and Z, are as defined in general formula (1) according

10  to Claim 1, in a solvent.

12. Process for preparing a compound of formula (l) according to any one of Claims 1
to 10,
characterized in that a compound of general formula {IV)

G B

—

o7 I\>—\< v)
Gaxg” N 0

15 Y
in which Gy, Gz, Gz and Gy, Y and n are as defined in general formula () according to

Claim 1 and B is a hydroxyl group,
is reacted with an amine of general formula (V)

H
z, N
7N H
L
W~z

inwhichW =Z and Z, Z,, Z,, Z; and Z, are as defined in general formula (l) according

to Claim 1, in the presence of a coupling agent, and optionally of a base, in a solvent.

20



according to Caim1. 14. Process for preparing a conpound of fornula (I)
according to any one of Clains 1 10 to 10, characterized in that a
conmpound of general fornmula (X) HZ=2Z A 21 All Z3Z4 3 NOAM/( )n Y
(X) inwiich Y, n, Z Z1, Z2, Z3 and Z4 are as defined in general formula
(1) accord| ng to Cdaim1l and Al, A2, A3 and A4 are, independently of one
anot her, 3PBI08718 nitrogen athdhy X being as deFGEHER200$LAN0H4
formul a (I) one of Al, A2, A3 and A4 and at 15 nost one of Al, A2, A3 and
A4 is a Cq group where q is a hal ogen atomin the position where the
silanyl group should be introduced, is reacted wth a silane of fornula

Si H(X1) (X2) (?@Prbébs‘éﬂércﬁ}eb/énng@ c@\ﬂﬁoﬁﬁﬁ & fSrn‘?tﬂa ‘E‘I?fab&?rglng k8 2BEBRE F Cflé?rrngull a

() accordlqg bo aim1, he presence of acaaé/lc anount of a netal
conpl ex and Bf! Cﬂ?é%‘?steﬂzﬁdd”éftﬂt@é’ﬁfﬂpomzbwei gdormlxd/lPCT/ FR2009/ 000054
15. Conpound (IVa), (I Vb), (IVc) (IVd) ldl Ve) Zq-r-ZQIVf) "OH\/ 51\ ~Si\

pH OH NOINOI/\O/FC Na)(%w OH\ OH -Si |\ \
OHiSi \ ~1/ NO/ OIlli 30\30 O/d) (Iva) 11vf)
:'&
4
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Y )

in which Gy, Gz, G; and Gy, Y, n, Zy, Z;, Z3 and Z, are as defined in general formuta (1)
5  according to Claim 1 and W is a halogen atom,

is reacted with an amine of formula Z-H, in which Z is as defined in general formula (1)

according to Claim 1.

14. Process for preparing a compound of formula () according to any one of Claims 1
10 to 10, characterized in that a compound of general formula (X)

H\ =2,
AZ//’A1 \ N—<\ />_Z
AL\} | N 22,
A4 \ ©
)n
Y (X)

in which Y, n, Z, Z,, Z,, Z3 and Z, are as defined in general formula (1) according to
Claim 1 and A4, Az, A; and A4 are, independently of one another, a C-X group or a
nitrogen atom; X being as defined in general formula (1); one of A, Az, Az and A4 and at
15 most one of Ay, Az, A; and A, is a C-q group where q is a halogen atom in the position

where the silanyl group should be introduced,
is reacted with a silane of formula SiH(X1)(X2){(Xs} in which X4, X, and X5 are as defined

in general formula (1} according to Claim 1,

in the presence of a catalytic amount of a metal complex and of a base in a solvent.




16. Medi canment, characterized in that it conprises a conpound of fornula
(1) according to any one of Cains 1 to 10, or an addition salt of this
conmpound with a 30 pharnmaceutically acceptable acid, or else a hydrate or a
sol vate of the conmpound of formula (). 17. Pharmaceutical comnposition,
characterized in that it conprises a conpound of formula (1) according to
any one of QV& #809/108716, or a phar m&@@eutical | y accept &S EFRIDOSAAQ0NE
hydrate or a solvate of this conpound, and al so at | east one
pharmaceutically acceptable excipient. 18. Use of a conmpound of formula
(1) according to any one of Clains 1 to 10, for the preparation of a

medi cament 18 Compeend (Ig), divb) t (Next (v, ﬂﬁethbg)es in which TRPV1- 40 type
receptors are involved. 19. Use of a conpound of formula (1) according to
any one of Clainms 1 to 10, for the \greparatlon of a nmedi canent for

preventi§g or treatin | f | anA® \rretcwbol ic disQ el'$);-| ur ol ogi cal
di sorders, gynaecol . | sgrders, d I Q esti nal
respiratory disorde s pso | asis, prurifush detmal,
irritations, herpes, ¢ gl es, wltlpl@él erosis,
ava) {IVb)
15
/Sl CH
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16. Medicament, characterized in that it comprises a compound of formula (1) according
to any one of Claims 1 to 10, or an addition salt of this compound with a
30  pharmaceutically acceptable acid, or else a hydrate or a solvate of the compound of

formula (1).

17. Pharmaceutical composition, characterized in that it comprises a compound of
- formula (I} according to any one of Claims 1 to 10, or a pharmaceutically acceptable
35 salt, a hydrate or a solvate of this compound, and also at least one pharmaceutically

acceptable excipient.

18. Use of a compound of formula (I} according to any one of Claims 1 to 10, for the
preparation of a medicament for preventing and treating pathologies in which TRPV1-

40  type receptors are involved.

19. Use of a compound of formula (1) according to any one of Claims 1 to 10, for the
preparation of a medicament for preventing or treating pain, inflammation, metabolic
disorders, urological disorders, gynaecological disorders, gastrointestinal disorders,
45  respiratory disorders, psoriasis, pruritus, dermal, ocular or mucosal irritations, herpes,

shingles, multiple sclerosis, depression or cancers.



