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WD 2009/ 112677 PCT/ FR2009/ 000051 1 Bicyclic

| f azabicyclic carboxam des,
@g‘é#’ﬁg 1él§§7?| c use thereof. Docunents V\DZ%’%&%%Q’OOOOM
776, W2006/072 736, W2007/ 0lo 144 and 5 W2007/010

138 descri be bicyclic carboxam de derivatives with in
vitro and in vivo antagonist or agonist acti vi ty on

eceptors of TRPV1 (or VRL pe. There is stil
ﬁ'@%‘ggt gerf"iaﬁ\se%B é!zaé’%félﬁo%g”?‘?i% RS pRTBP AN ?Rﬁ\)‘h%rape“t'c use
thepeaf. Wwhich are inproved in ternms of functional
activity, netabolic profile and/or safety profile. 10
The present invention satisfies this need by providing

BEamants| iWogerdioxani7de, SeO2008/G7LeS 78612t WP0R7/0M0 144  and
W&t@@ @ng1| B Vi vQ anpt agoni st or agoni st activity_on

ﬁ? 18 13F despiiag; bicyric\irioxpgiRe” derivarvas Wik ig Woe@%d in vivo
&ritaddimstion 4EEHiS ARG HHAEBSHtERS! TRPRAUBESREQYBES pondl ng
to the general fornmula (1) hereinbel ow Another :

subj ect of the invention concerns processes for

TP as istilg at ﬁéédcl@nmﬁlﬁ@ﬁal GhandkeftR radephdts B ITRAV 1 tygé) which are
oth r SU'H‘J ?%B‘F‘ the jnvention congcerns the usée

'ﬂﬁ’é""@ wa Sf inckpnabaet|vity.gpetabaic profile é%‘i!!@'i:*?aé?twquhlﬁ

medi carrent s or in pharmaceutical conpositions. The

npounds .of the invention correspond to the gener al
ﬁlﬂ’ sgnt ||51vent|gr5 satisies, thig, needydy; providin a(z@qc:)p:f ;@ncark;oxamade

deiviitivies hhatflave 42 vittSardN@ vivo él&ﬁ@&ﬁﬁlﬁr,agbﬂlgﬁﬁﬁﬂﬁﬁﬁﬁ Irdceptors of
-@%D\Zf%ﬁ%ﬂg? a nitrogen atomor a group G 30

¥S8T/ FR2009/ 000051 2 it bei ng underst ood
t hat when one from anong X1, X2, X3 and X4represents a

L.t rogen . .
1{1 hrsE sgbeject of the invention concerns the compounds corresponding to the general

formula (I) hereinbelow.

Ancther subject of the invention concerns processes for preparing the compounds of

general formula (1.

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

(1) especially in medicaments or in pharmaceutical compositions.

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

H\
1\ \ N—A
x'k W
\
(CH)n
Y/ (1)

in which:

X1, X2, X5 and X, represent, independently of each other, a nitrogen atom or a group C-
Ry,
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atom the others correspond to a group CGR1; W

oxygen or sulfur atom 5 nis
dﬁHf&@)&ﬁz@ﬁY represents an aryl or a het eP%ﬁ'ﬁZE)&QIOOOOH
optionally substituted with o or nore groups chosen

froma hal ogen atom a group Cl-CS-al kyl,
C3- C7-cycl oal kyl, C3-C7- cycl oaI kyI - 10 C1-C3-al kyl ene,

- C6-f | yor oa hydr o C6- al koxy,
o ldn rgg?t%(&fé{)yi)ex ??m among X1, Xz, X3 an Xsrepresents a nitrogen

@yerhane kierddorfeBpahdid £g@uPC-REL- C6- f | uor oal koxy,
cyano, C(O NR4AR5, nitro, NR4R5, Cl-C6-thioal kyl,

thiol, -S(O-Cl-C6-al kyl, -S(O) 2-Cl-C6-al kyl,
SOPdrEEmts M%QIBVBUIMNWR& C( O NR4ARS, OC(O) NRARS,
-Si - (C1- C6-al kyl )3, -SF5, aryl-Cl-C5-al kyl ene or

aryl, heteroaryl -Cl-C5-al kyl ene or heteroaryl; the

ariosgsal @lo Cooadrigyl , C3- C7-cycl oal kyl, 15

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

Cl1- C6- al koxy, C3-C7-cycl oal kyl oxy and

represey! anbkylor th%ro%M)Hpﬁ&%ﬂPsuB%tﬂ%g Ot 8RRkl Ynore groups

bst t ed th hyd I al kox
AR T SR LA

S HTstaiEned oqnastﬂu@ﬂ:%.l@r HYRIFkyS URSEJ-AIKSHT 33339f+cy%bﬂ‘<§‘loxy, C3-Cy-

i.dentic to of diffefent fromeach other
W‘ﬁ%ag'f é&eﬁ‘gsa"iv%@eg%ﬁﬂ -G luaspalkey: cyano, Ra( )sNﬂ<Rz4“'PEB NR4Rs,
25 CZniodRyl, ZﬁolanS((Zﬂcr-@gLémleentS(O)zrcd.f@seélﬁlﬁntsiogNmRsanhGC(O)Rh
&%62% q?@;[!’%% Qﬁ@%nﬁ' (%2 Cs%ﬂgf')zs*sgndaryl Ch-Cyalkylene or

ZA4t etasa9ndi-galkgiehe b %ﬁw@éryfa&rfétT% @29% gfr;gzgaﬂ@m @PONBycloalkyl,

BeCrsriored s ek | ErRarerastsns s Caaikamh des-oroistoalkyloxy

amreatmp@modm o€,-Camabae-0-) beikd opforig SBshitfed® with a hydroxyl
? r Wlthyt h1eLh? llt;'on atorrsﬁét)hgﬁobegr t hem ‘glltr?ery roxy

Ean 125pergIkQps OF d 108 Aa@Rg| hetgroandh gipyps ksing optionally

#Lﬁis&fumwwitﬁ,on@for&n&%t QIHRGHUEts N@'vﬂ'h:H fay-bd Rentical to or different
merrberg@ conprising froml to 3 WD 2009/ 112677
J:000051 3 heteroatons chosen fromO, S and

A represents the group of formula:

zfz i
zsgz |

Rb

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

at least one from among Z,, Z,, Z, and Z, corresponding to a nitrogen atom and

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

Ra and Rb form, together with the carbon atoms that bear them,
either a partially unsaturated cycloalkyl, or an aryl;
or a heterocycle, or a heteroaryl, which is 5- to 7-membered, comprising from 1 to 3




10

15

20

25

30

35

it being understood that when Ra and Rb toget her form

"N ARy ERay ciom, hal beer them e o TepRs e onino0ost

atoms, this ring being partiaRly saturated or
unsaturated, is excluded; 5 this partially unsaturated
cycloalkyl this aryl, this heterocycle or this

ngt eroa?% ossi bly be| n substituted with one or
Flereaipybs FhQReRtOMRR; S@ndiNy chosen from a hydrogen

atthéhngaurﬁH%'rﬁSS@ tredt QfReANKa %ngrmi‘fbggih'e%rﬁﬂ kith: th&3afbon atoms that
%cloalk cycl oal kyl | ene,

egighem 3 ‘lsggqarpgered é||n94 tgygymg Qomnglpgﬂ mtrogp@ atom and carbon atoms,

h&ﬁ@f régﬁﬁédh@ksé{rtlgly $hnrdtdedr unsaturated, is excluded;
kyl'enoxy- C, - C6- al kyl, heteroaryl -C, -

C3
?{s/p@'h@}yym@qtucgegpyﬁkpalkyartplp taml,dhlg hetesogycleyqr this heteroaryl possibly
hséaﬁ? Qabsttsd Qrttl%n@@r ﬁlokéféubsﬁfu)éhrs@ C3-
al kyl' ene-thi o-C, -
het er oaryl - C, - C3- aI kyI ene t hi o- C1- C6- al kyl

CR1 fbcrdskR*3bm a%@&eﬁ%rﬁa& MlogEy atom and a group Ci-Cs-alkyl, Cs-Co-
-C7- CYC| oal k E:Q'F’zenoxy - C6-f | 'uor oal kox

CHARAIN, & RRAYERA R o RS, * €r-Cogueramal karyiony-Cr-Co-alky,
Cﬁet@ma%bf&!y@%é‘éﬁ('ﬂ' 0, % @70%—%%%5%%131-@3@&% 15 heteroaryl-C;-Cs-

al kyl ene-thi o,

0
%i{‘!b?"%*%?%%yioglawfh'o-c@@y'km betesgarylthies-Egatsyl,  aryt-Ci-Cs-
Céll@l@ﬁé{ﬁ’d c1@Ba€R§r a' Kél ro%GﬁJc%-Gs-alkycene-thuo-c, ?-alky C;-Ce-alkoxy,

cl oal kyl -

fl uoroal kyl
(ﬁa'ggcy%%M%ka Ps@l C@QD@JKYJ;@ &malédmozy @cﬁmﬁhmgalkoxy cyano,
ScehNR, rﬁwwmﬁ C?E@-’tTW@Q 8L cycIM@ﬁ%R&TCT ~cycloalkyl-C4-Cs-

O NR4R5, 1
PR Sy ot e oo aeby b B Or akylene-Cy Cr

aéyﬂo@kyl, cﬁrcyaLémw-e(o;}et@r Q@fll)’dr@éqh(yl-@ oBLet@J @@Eydldékyﬂs(ob- Cs-C;-

het er oary 8 rou ng optiona
B RIRYGE ot Ak RN aObr. BIFSRs LSt GaraarIfl. wiiFoh NR:C(O)R:
WHRGQUERB'@@))NRQQ OOPNRIRS, T8 eﬁHterBER/ma‘?ﬂQﬂ ) Qﬂieneg%eteroaryl-

represents a hydrogen atom & hal ogen atomor a
&resalkyl ROS, arﬂgxscaryl’@%mggqrwyioxy or heteroarylthio; the heteroaryE or aryl

?rogs B ﬁé %hgﬂé"y%ub%u@g%{hggﬁe )c/:pé'u)?% shbstRler® KY! which may be
ddertiza &rsﬁﬁemf@n@hﬂw: ene-O-, hydroxyl, thiol or

Cl- C6-fl uoroal koxy; R3 represents, when it is borne by
a_carbon atom a hydrogen atomor a hydroxyl, thiol,

1= Epreperty a alregerc pidraapklyalogen atom “or a group Ci-Ce-alkyl, Cs-Cr-

%ﬁzmﬂycd:gze%y&béﬁgn @}llei’ére cCE-fhorbhMr 0gl kY bikoxy, Co-Ci-

cl oal
esclealkowy, &f@r;ﬁyc@a”‘ﬁ%apk@kﬂﬁw hedrazsl, Hiddex f-Cx-figgroalkoxy;
30 al kyl ene, C3 C7-cycl oal kyl oxy- C, - C3- al kyl ene,
C3- C7-cycl oal kyl - C, - C3- al kyl enoxy- Cl1- C3- al kyl ene,
CLapRIRSERSS, \@qe@ loscborr@bsaa kgtbon LM, a bydsogan athmrer @rhydpxyl, thiol,

t@e%gé!%”,géga -tﬁ?oall%}i ky! _CT %kﬁTngﬁ %E&#Qne C1 flu?roalkyl Cy-Ce-
a{.{ @xgycloaljglo@ @&mclo;lk&b@fcs-alkylenoxy C1 Ce-alkoxy-C1-Cs

gﬁcy@%ecizﬁg?%wﬂbfél@ﬁ P 5h’<£(lgﬂé’xdg-07-cyc!oalky! C,-Ca-alkylenoxy-C4-C-
@@cyenec%%*ﬁilayl 66@/)06& Qeamylkaeoqur thio group; the groups C4-Cs-

| ~C
gﬁf%%@giém c%g,G?c@éEM [t%’%k;%n&, e kﬁfﬂb%‘é\@f‘% -Ce-alkoxy,
@13 -Geeyaloriyipxy, - OG)cycalkg- mmaﬂemmm Cs-alkoxy—Q -Cs-alkylene,

%% &8@9%89& E“Bbg-aﬂ(yle?hlekylan(ar I\Ez 85cyc[oalkyl -C4-Cs-alkylenoxy-C,-Cs-

alkylene possibly being substituted with a hydroxyl group, C:-Cs-alkoxy, -OC(0)-C,-Ce-
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or R3 represents, when it is borne by a nitrogen

en atomor a group C, -C6- alkyl
C&agﬂ@gfﬂéﬁ C3- C7-cycl oal kyI C, - C3-al kﬁ@ﬁERZOOQIOOOOM _
C - OBquoroaIkyI aryl -C(O)-, 45 C, -C6-al kyl -C(O) -,
C3- C7-cycl oal kyl - C( O -
C3- C7-cycl oal kyl -C, - C3- al kyl ene-C(O) -,
C -C6-fluoroal kyl-C(O -, aryl-S(0O, C -C6-alkyl-S(O-,
calkggriNRseoal kyl - S(O) -, aryl- S(O) 2-.
Cor C6-al kyl -S(0O 2-, C,-C6-fluoroal kyl -S(O) 2-,
C3- C7-cycl oal kyI S O 2-, C3-Cr7-
%FQ%PWFS whepdtis Rmeéayea gifregen ato, adwderory [atam oy @group Ci-Ce-
aéﬂk&@g- )@Hé)kb/l’ %Céo%ydoaﬁ@ré Cs )é?le;ﬁ@' &/l Pubkddiky, aryl-c(0)-,

cycl oal

cC1-Ge-afHyliBt@al ky<|33-@ wi@ddc(ohr yl CeC@@mloalkyl C1-Cs-alkylene-C(O)-,
h@ﬁ-@)}@l@é%‘a&@é{(@) rﬁ@(@om&s—ém 1@,& o (t:q—és-ﬂ%rSéIEWS(b)- aryl-

and_aryl f oups beln optional |

oP (e eCsGbé'{kN BENe-s Ce-ﬂmr@ﬁkwohs Gedormycloakyt$(Qir, Cs-Cr-
J {

SLjdanens, Cram e ol of iy 1oy, Gulaitlocor. oo,

CFIC@J‘?/Y%@@# ky ICsfforsayiclorikyibei- ﬁga ViBReEO-G(@d wiGHCeafluoroalkyl-O-

hig e 0 X diyl-BLE I%ter@gry@bk@@/)e ﬁ-'i_’ or]aﬁle%éE‘@ggeR?aryl and aryl

represent, iIn épendent
QFQHP%Pe@gquSlgpaitz s@ghtuédk\yqth onc;mqygc,qubgﬂtkgnts , which may be

r m l l -
?e@?m?%ogﬁféé%ﬁtgﬁd é&hgdégéeft ﬁ\gr ?Lﬁfsyd: @galﬁﬁ % &Yl:%lkyl Ca-Crr

hCaCorllviene aads sygroalky! ag@qsltm eing substituted with a

ydr&lyl glﬂo[}F cpcpgkb;gy HNRAGEPI ne, norphol i ne,
t hi onor phol i n pl perazi ne or 20 honopi perazi ne group;

the group NR4R5 being optionally substituted with a

gRPéMH RS reﬁ@sé\'ﬁtkiylhepéﬁaeﬁﬁ Wéﬁcﬁ@tﬂ@f' drogen aﬁo roup Cy-Ce-
- C7-cycl oal ene, Y’J %IS E‘? %

T, Coeunenbi C3‘§r'9!/df?§("0d‘§-1'03@|ky¥%ﬁalawp4§(5@)’wlene or any, or

% Gﬁdfﬂwﬂfg‘éﬂ{d%bmﬁ @tl@ thggﬁlﬁ'gge%’ {dﬁﬁ"lthytl be 3% an azetidine,

- cycl oal kyl - al kyl ene-
cpyrr@@dlgqa kyptpg(u@)ne @gep(g;e Cyv@mmnq@| ’@(og)orphohne piperazine or

Céﬂfl uor o p Ghe %o@d Mﬁn Fg;obﬁ)tionélly egbstlltlf(teﬁi WIth a group

(%L @Talggjcpggqy-@w@gg -C;—cycloa!kyl-C1 Cg-alkylene aryl-Cy- Ca-alkylene aryl,

Cﬁ%‘t&éi@’ Cé@ﬁét@) 1-@3alﬁ% LY bz OXC4-flaorddi -S4 0L ¥ ey cloalkyl-
éé:ro&s;@rcﬁvyloéjkygﬁrﬁi-ﬂ‘yylemsﬁg)r LSk CofyaGEODN OsCr

t, ind

;épggsugpw oX éPW ?Zzl & aﬁ@@ g’&g h%dﬁ&g&ﬂkyl C(0)-,

dydmk:y&m%d-al yloxy, - Rr6t- RS&QICL&H@"OXW yICs©7-C®6F0alkk|;ﬂ1e(ﬁ£alky|9ﬂ0XY
- {

oS, S SRS DR e o

JEtRIPAN@XE group C, - C6- al kyl , CS C7-cycl oal kyl ,

C3-Cr-cycl oal kyl -C, - C3- al kyI ene, C, -C6-fl uoroal kyl,

C, - C6- al koxy, C3-C7-cycl oal kyl oxy,
- m%yl@pmpnyundgpe@ntlapkga@n@hgr a hydrogen atom or a group C,-C-

t%lkq@% kgPEX—‘CTIHyE}IBQIkﬂb SE20Rvlen aa%o ﬁpraélifb@et or aryl; the
G gldmbalngmmalmmlb&mm@dMl?CGﬂ&ZRQWQGOBﬂBUents chosen from a
halogen atom and a group Ci-Cgalkyl, Cs-C;-cycloalkyl, Ca-Cr-cycloalkyl-C,-Cs-
alkylene, C,-Ce-fluoroalkyl, C;-Cs-alkoxy, Cs-Cr-cycloalkyloxy, Ci-Cr-cycloalkyl-C,-Cs-
alkylenoxy, C,-Cs-fluoroalkoxy, nitro or cyano;

or Re and Ry together form a 4- to 7-membered lactam comprising the nitrogen atom
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5 and the C(O group that bear them R6 represents a

C3- C7-cycl oal kyl ,
CW@%O&%% C C3- al kyl eng, aryI C - OGPa‘PHﬁWQIOOOOM

or aryl; the aryl group being éptl onal | y substituted
with one or nore 5 substituents chosen from a hal ogen
atom and a group C, -C6-al kyl, C3-C7-cycl oal kyl,

Cinfgﬂ" Cq)!@oal k%% @Paé ?‘%)g?/lk;ngxy,c, - C6- f | uor oal kyl ,

C3-C7-cycl oaI kyl - C, - C3- al kyI enoxy, C, -C6-fl uoroal koxy,
together forma 4-

PReuRERIHY S Biok CompaRE: e CrTISRBIYI0 Gere e BiaIkirRy-Co-alkyiene,

t hfg‘(l S(-0,-2lIkgleas Pr bl‘wtthgaﬁyl gtoll fﬁelnng)pﬁanéI@FHuB&ﬂﬁt‘éa vﬂth one o more
t}ﬁgen atom or .a gr C3- C7- cycl oa (\,(

C
tueeg%q:rpgpmfronta r@oggnkg;p@n@g @ areyR £he ~cycloalkyl,
CC3-C§-t: IMP\(%Q@% %&#'@@Céﬁﬂ’uc@wkyl%@ alkox?( Cs—Crcycloalkyloxy
cI oa k al kyl enoxy or C - | uor oa
eQé-c %ﬁlb&%&s br%rq?a; ucg%%qw Ritragr mrﬁ a
géroﬂpaQﬂRa %ge%r%rhﬂé)@f Qb 7Nﬁéﬁﬁere8rsuﬁéﬁ1%oﬂﬂ5n‘s‘ﬁ?|tﬁe Rirogen atom
re nitro, cyano or NR4ARS5 group
c@?F{) rﬂg’)z&ml&mél@%?affﬂaﬁfﬁul a (1): - the sulfur at on( s)
may be in oxidized form(S(O) or S(0)2); - the
nitrogen ato gf‘?ﬂﬁ tionally be in oxidized f
'ka JepPgegnts a0h uMd$ 8FouUPo Crniezp! 'zvf)Cwﬁy-cycloa'kyl Cs-Cr-
C@j@%ﬂ@ﬁcpﬂgaﬂkyleﬁ@f @1 @%—YIU&’@EI(MC O ot QEEET‘CYJ B&Myloxy, Cs-Cr-
Qrm of enantioners or

&%@F&VEQE éle%v@m%égea LdMprasierxys Hfge oroups being optionally

C&Lﬁb%ili@feelqwm BEjréup @M GLGOalkdyt ot 18R,R-NEr suee‘matlvegl Rididheesents a
es, form part of the invention The

cﬁyﬁﬁ%obﬁ&f ¥R (1) may exist in the form of
bases or of acid-addition salts. Such addition salts
formEart of the invention., These sol vents nmay be

JP &R PUBPMNER opsepsraldemyi2 8l y acceptabl e acids, but

t he-sahé sulf@@t@ﬁ(s?ﬁﬁsﬂbeaﬁbﬂ&zé@ﬂirmqs@)}&@(@bz) for

exanpl for purityin i solating. the ounds_ of

F or frul B2 pitsposh aiSm(E) Ty PonaH b relasoER (N-phe)

conpounds of formula (1) may also exist in the form of
i.e. in_ the form of

rates or solvates
é@o%qr%&cruaﬁé oh For@elﬂo(lmﬁv SATP{FS ANG AE MsYe ABYrBMRHICGarbon atoms.
MHeQ C tHa9'S thdls \eikish iR thad frRl \éﬁnénanﬁHﬁlBrsh)Gi”@lbﬁt%re%‘i%mers These

solvates al so formpart of the invention.

Ahgoomerg 7anpEiqsiesonisonesoand also mixtures thereof including racemic

mixtures, form part of the invention.

The compounds of formula (I} may exist in the form of bases or of acid-addition saits.
Such addition salts form part of the invention.

These solvents may be prepared with pharmaceutically acceptable acids, but the salts
of other acids that are useful, for example, for purifying or isolating the compounds of
formula (I) also form part of the invention.

The compounds of formula (1) may also exist in the form of hydrates or solvates, i.e. in
the form of associations or combinations with one or more water molecules or with a
solvent. Such hydrates and solvates also form part of the invention.
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In the context of the present invention, the foll ow ng

Sﬁf’@ﬁ@e‘ﬂ@@f’glmyne ;)raaﬂa: 8glen atE)m 2 fl uor#E?’F&UGQIOOUOM

e;
car bon- based chai n possibly co%t ai ni ng fromt to z
carbon atonms in which t 5 and z may take val ues from
1to 7; for exanple, C1-C3 is a carbon-based chain
possi bly containing from1 to 3 carbon atons; - an
al kyl: a linear or branched saturated aliphatic group.
ExaitplceatekheftthaTpiesost inveanbn qn@ﬂ:ubwmbwéﬁmtm’csmﬁp:y et hyl,

Db helobit oMY o, 4 ehlepigrbroging G ogPehr anched
sé ilt ém‘afzﬁd lcdnbwalbe@éd ahhaiiy bogsrmyl bontémrngefmmoﬁz garta@f 9t@ﬁ15 in which t
Ot ek SRS i 1l % Yoty G o fesbinbhbed crai
par tdosuub@rdoystamuﬁgelrdsml1etaa,caeﬂsctwdutsmg, 1-net hyl t hyl ene or

prop oa saturated or rtlaII

e tUAkeea 63T Pt SHNEYES GPBIRISY BAIcegorhabxammeg iat may be
be magitionee theiudenistRyl! B@yid pIBPE iseP PR baRY lisobutyl, tert-butyl, pentyl,
cyclegbutyl cycl opentyl, cyclohexyl, cycl opropenyl ,

cycl ‘butenyl cycl opentenyl cycl ohexenyl etc.: - a

cyclamahlkyéﬁmya lifedragh I@r@hchte- satalat liMlalehﬂanl @rbuﬁ hRr example a
previ ou

11 s e byt tecs pe iancive 4valoeicatgon-based chain o

at ontstood cidon atday, embreeparticiarlyep hdigend, ethyfent wmﬁemﬁthyiene or
o i al koxy: a radical -0-alkyl in which the
aI k! pé’}é'ﬁp is as defined previously; - a

f1 uer oaldatkyy a mratéamfyp@ﬁauymns@mméu c beamwglro@geaxamples that
| aced with a fluor

atons_ of whic een
2t oy g TReany | ngliom) 6 Bigs SoICRIpaA] YOty | cyciopenty,
in wclomewhey@dawberga wﬂomem cq’lelﬁapémdnyl@c@h@yergusw

0 omati ¢ grou
conﬁa%%ﬁ(_s‘y@& @ﬁ%@‘ ot feaq*ﬁ wbwhiﬁ%ﬁﬁcoﬁﬁam@sﬁas defined
ar ylprevicaglys that may be nentioned include phenyl and
napht a saturated ar

| groups;, - a heterocycle:
par €i ‘ﬂ%vqf?ﬂq’aﬁs% Ay GPUB. 0pe, OF MRIRHWIERGeRyABRS gf jwhichshave been
gr owgplacedyithi Sflginka@m;l to 3 heteroatons chosen from
heteroc%/lcl es that

0, S apd N l.es of ]

R e 1l i e YR theysliod orip Is as Qﬁﬁqﬁd@rﬁwouslv-

nor phfabidaoxy:tdH AR®NLRELD, e, orﬁh&érrg/afdg)éh atoms of which have been
hono erazjn 1JI di h drooxazol yl i hydr ot hi azol yl ,

di h{%‘%%%t&z% Yorine @ddr opyrrol yl or

t-et nathipdikgpyr BMyithio:[d radich QBN in Iwhichl ﬂieoélk)fl)’éroup is as defined

di h dr%%% 4] di oxi nyl, 35 di hydro[ 1, 2] oxazi ny
di h§@®'BHEYB] oxazi nyl, di hydr ooxazol e,

di hyalrapyls exmdnbdyclic or bicyclic aromatic group containing between & and 10
carbon atoms. Examples of aryl groups that may be mentioned include phenyl and
naphthyl groups;

- a heterocycle: a saturated or partially unsaturated 5- to 7-membered monocygclic
group, comprising from 1 to 3 heteroatoms chosen from O, S and N.

Examples of heterocycles that may be mentioned include azetidinyl, piperidyl,
azepinyl, morphqlinyl, thiomorpholinyl, piperazinyl, homopiperazinyl,
dihydrooxazolyl,  dihydrothiazolyl,  dihydroimidazolyl,  dihydropyrrolyl  or
tetrahydropyridyl, [1,3]dioxolyl, [1,3]dioxinyl, dihyd'ro[1 J4]dioxinyl,
dihydro[1,2Joxazinyl, dihydro[1,3Joxazinyl, dihydrooxazole, dihydroisoxazole,
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WD 2009/ 112677 PCT/ FR2009/ 000051 7
di. hyd 4 zinyl, tetra hydro[ 1, 3] oxazepi
té@baiﬂoﬁﬂhﬂéé)ﬁaoxazepi nyl, tetrahydro[1, 3] di R aé@fcﬁﬁﬁﬂogmooom
and tetrahydro[ 1, 4] di azepi nyl. Ta heteroaryl: a 5- to

12- menber ed nonocyclic or bicyclic aromatic group

cont ai ni ng froml to 5 heteroatons chosen fromO0, S

and N. 5 Exanpl es of nonocyclic heteroaryls that may
be n%ﬂﬁqu%ﬁ%é‘dxoﬁaﬁw'ude itpHrauEelBloxagepinyk ol y| tetrahydrof1 4]0><azepmyl

thl atéelawdm@&ﬂmie?slnyiém @@g& |4]d|é m@zol yI furyl,

hi en oxadi azo r| azoly

t et r%ggpsﬂary @51 tgyl|2 mwpggp ,ﬁryqnocm}m ,onp@y¢§|§z|aromat|c group containing
Pyri e iy b kéfé?oatbﬁwh%ﬁb@ﬁ' fronfr R BRRSN.0f bicyclic
heteroaryls that ma nent i oned i ncl ude i ndol yl ,
i soi REGIRES of MPNBeYe %@fh@,tgfparylgelﬁgbmﬂyo%mmned include imidazolyi,
ben %ﬂ)l yth.az%ﬁ,waazégi oiSM!hlﬁwap g Qlatbiyl, PRAA OHIEAY bxadiazoly!,
|sobenzo uryl, 1'sobenzot hi azo

pyr ribiagipzolyl. Ct]'lggqu[,dyqztrazgwr@yr VR, Rragipgh pquldmyl pyridazinyl and

yrrtﬁgg,ﬁﬁ 2-b] pyridyl, pyrrolo[3,2-c]pyridyl,

pyrrol o['1l, 2- a] py rldyl qui nol yl, isoqui nol yl,
ci nrfeia mﬂgs Ofdlﬁ)ﬁﬁ?h(‘z bete fgﬁ’yls that mgyepq mentioned include indolyl, isoindoly,
pyr rbé'n%f@wy? b@hk&hﬁﬁﬁ&*yylbenk&agélépb%ngm ?Ulgl' E%.lazolyl trenzothlenyl

i m dazo[ 1, 2- a] dazi'nyl, 1 mdazo rrmd
| m dzehsaofuryh] pyﬁqbﬁi‘%ﬂt’ﬁ?m'W{LS PYTOHZ, achpyzm\A] pyPH!ZQ'tP{?ﬁ'bIPY”dyl

Sﬁirgfogi" @bﬁyﬁd’y‘l a&yrﬂ&)ﬁ[S 2'c‘]}3yﬁa ﬁrﬁo[pmﬁ y‘r 1 quinalyl, isoquinolyl,

raZO
DT CH BRI, BT AT YRl A slazaly L fdazaty 2-alpyridyl,

t hi %@'a%[5;243] r’RﬁéEh?lY' , |rﬁ18éz%fpiz %i FIA"II g;'lﬂyazo[‘l 2-a]pyrimidinyi,

thiazol o[ 4,5 pyri dyl hi azol O[ 4,

oxaz'a|da{=<ﬁ141éﬂwﬁz'nﬂylmldaiﬁ%zwmy@zmyb]lrp zelg15- g]pyndyl imidazo[4,5-
oxa Iygz A g[ g‘}ﬂd%b[ﬁj.’y hpyReAZ Ol ?kﬂz&bfﬂﬁéﬁ)gmﬁldmyi ?yrazolo[z ,3-

i sot L ridyl,” 1 sothiazo E
20 iERyrainhol t@[ago F -ginyn@x“ thiazolo[5,4-c]pyridyl, thlazof0[4 B-c]pyridyl,

| sothhAAqh ‘B[-Lﬁpyﬁ'rd?il, pb&éi&f&[ﬁ 4'-@5’9?@?9' %L(ézcﬁ [théi%yrﬁw 8xazolo[4 5-

i soxazol of I soxa

i soﬂ@’ﬂﬁﬂ{ @Xﬁz%?[ﬁ@rl?]WId’YL - isethiggolo ﬁB’Y”&)@ |soth|aquq{5 g clpyridyl,
?Earb%thlaz%lo [4 gfb];ﬁ'i‘ﬁﬂ? t hﬂs&ﬁt@?&&ﬂa@b]ﬁfmcﬂﬁner also%!omfé 8-b)pyridyi,

) that are sub I nvent| on
subdfcsazrielp. clem@luh@@xa@lq{fbﬁgﬂnwdylmdWmn@c[é&-@]aurm&,
for «par aleafd +=g%2, X3 and X4 represent, independently
of each other, a group GRLl; R being as defined in
the “thigtMeans "¥¥rmul a (1). 30 Among the conpounds of
general fornmula (lI) that are subjects of the

i nvention, a second subgroup of conpounds is
IRER thet Gemneynds ef genasd eyl d) theh atshsyblectscef thranvention, a first

%a@%ﬁ%%@@ﬁ%ﬂ@;@ﬂ&ﬂ&% fth&%ﬁ&geaﬁb%f r a,nr&htxp&e% and X,

at om or rou ng under st OO
frﬁ@ﬁ@ﬁamfoﬁgiemnd@nﬂy oKBaghcdother, Beproup cGRs; R rhieingogerefined in the

HePBhal formula ().

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

X1 Xz, X3 and X4 represent, independently of each other, a nitrogen atom or a group C-
Ry;

it being understood that one from among X, Xz, Xs and X, represents a nitrogen atom,
the others representing a group C-R;;
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35 the others representing a group CR1; W

2 / FR2009/ 000051 8 R, being as

i%miﬁﬁrforwl a (I). Among the corrpour’%ﬂfﬁfﬂ)09’000051

general formula (1) that are s@jects of the

invention, a third subgroup of conpounds is

constitut ed by the corrpounds for which 5 X,, X2 and X3
resent a X4represents a nrtrogen atom
@gmggasaf@ﬂg%q I”HB%IQPFPFPHE”@‘éﬁé’?aI fornmula (1). Anpng

the conmpounds of general formula (1) that are subjects
of the jnvention, a fourth subﬂroup of conpounds is

c RGNt sampguRdse’ SsRpIEL Emuladp thaiase subjests of thednyandan, a third

f B0 rau;hwédhmnaé RMonatith@h weﬁb asrﬁfsemagl it vii@up
C % Cs-al kyl ) 3. Anong the

-fl uoroal k or - :_éﬂ
c %ﬂ?p@éﬁ@rﬁaﬂlm%P |,§4(e|p;esteﬁ a'aF@G%lﬂiP@cts of
t Re by eRidefifed M the bbRbraSoRsli#Up of conpounds is
constituted by the Conpounds for which 15 R is chosen
froma hydrogen atom a fluorine atomand a group

%%nﬁ'tﬁ%ﬁﬁeund@@?gnérﬁﬁomG}J!FrGfSar@fsugj%E@ro?lthef iRUARbA, a fourth

(1) that are sub he i nvention si xt

s B¥REreRof &Oﬂmrﬁ%ﬁd?@nrs@utee By the ereRPUBYS fai@NiBrpounds
f ey |%h@§bn>§‘r@m>§2hy8@g&ngtoﬁ4 4 ﬁﬁbgéﬁ@ﬁom Iaaeeaogrwertt:l _¥-fluoroalkyl

of each other, a group C R, I's chosen froma
hQurGers =@IgWe a hal ogen atom and a group
C, -C6-fluoroal kyl or -Si-(C, - 06 al kyl )3. Anong the

8n’pounds of general formula ( bthat are subjects of
E‘OPH\F%F?'BHOUTE’S%@&@W@hfoé'ulé@r( datare sebipefs e guention, a fith

Cé)urlﬁij’d)liriléf%n{b\buh&?ls CORRRUBE By tHY combdtRd&Ror WhichX2 and

X&reresent group CG-RI; X4 represents a nitrogen
bI% chopen framaygergenatpmea ﬂrgﬁtrrnsgéqm A0S MAEGHP %F:gfrérrEHsh
C C6-f | uor oal kyl . Anong t he conpounds of general

that are subjects of the invention

la (I
rmﬁ ?'l-‘%(m%mwdépf gonfsBiAMRUIR §) Btohate subiests efthe rmfentlon a sixth
CQFH@@MW& cbﬁfpommsqg cBnétﬁut&ﬂ H?lhet&mp%gnée fofWRRE t he

compounds of general formula (1) that are subjects of
tfie AndeAPd onrersesanhiindenendety )l egeh oBgpor AERIPi GR1; Ry is chosen

cradsrﬁta hyﬂrsﬁerbfétdrﬁ'ea FaRBEN Bt RE ik O-¢ emid?ééfm %r A8j-(C4-Ce-
¥I or a heteroaryl optionally su stituted wth
Yhsr e groups 35 chosen from a hal ogen at om and a
group C, -C6-al kyl or C,-C6-fluoroal kyl. WD 2009/ 112677
PCT/ FR2009/ 000051 9 Anong the conpounds of general '
f MAY 4hg |°Prrpﬁarrd8a9fegerrﬁr?lef@rr§ulaf(l at ﬁfﬂ/éhdhle‘gﬁ;Of ghe invention, a

t &Vehth subgroup of compounds is constituted by the compounds for which
X1, X2 and X5 represent a group C-R;; X, represents a nitrogen atom;
R+ is chosen from a hydrogen atom and a group C;-Cs-fluoroaiky!.

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

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

Y represents an aryl or a heteroaryl optionally substituted with one or more groups
chosen from a halogen atom and a group C;-Cs-alkyl or C;-Ce-flucroalkyl.
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subgroup of conpounds is constituted by the conpounds

f .ch resents a phenyl, a thiazolyl

pWQ%"?ﬂﬁﬁr oup being optignally substit lf?é'ﬁﬁ-'@DOQIOODOM
with one or nore groups chosen9from a hal ogen at om and

a group C -C6-alkyl or C, -C6-fluoroal kyl. Anmong the
conpounds of general formula (1) that are subjects of

the invention, an eleventh subgroup of conpounds is
constituted by the conpounds for which 10 Y represents

aARivRg Yhe c@nétﬁ]rﬂé@f Méné?él f@rr‘ﬁb{é |(I§j}f'|at atddubjettObMhd BivBStion, a tenth
Etlonall substi tut ed nor e groups chosen

SRAPaLR PREPIRENGR 5 ﬁpaﬁautsd mmw@ﬁ%’uas wWhieB  Anong
t hereﬁmmy rROSheMyl, gaetn%&arw &oa wh&yl (this drB@d bénhg o%ti@iaﬂi?tsﬁbstltuted

of the invention, a ?rou ormpounds |s

cHHE ONe ATe ROty OfoeS &Bﬁmﬁa@ g0 qmnaﬁomsawﬂ PdpPs EmCs-alkyl or
acplogmbroglkiyli onal 'y substituted with one or nore

groups chosen froma fluorine atomand a nethyl group

or CF3. Anong the conmpounds of general formula (1)

thﬁbngrtﬁe ToRbBGds &f gdriepall BMANA '(QﬁhataaretJUbléc%eﬁft {he invention, an
of conpounds i s, constituted t he conpounds

ub\gr ou
T RTR BuiSapling cCBToe s e ORI AR b hesiasmROdR TS A

CPTBErebsists @fprﬂaﬂple b&hlafzélylr%H @ piridy!, ttH@bréﬁpﬁbéH@bﬁﬁérﬁall?Eubstltuted
t he 1 nventi on, fourteenth subgroup of conpounds 1s

cWiR ene a&'@are(gfowrﬁecf@a% BOmaHRE A H”‘Z? ,mez'zw GIOYP A & Fo.
Z4 represent, independently of each ot her, a nitrogen
%m a carbon 25 atomor a grou one fraom

o T SompOunsanosnReo odul il gt £6 SUMPEF GBdhe nvention, a

afweMhaslbgAe of b@rﬁbé\jﬁ%@gs édnstified Eﬁthé%@n@éunds for which
car bon atom being bonded to the

rres ndln g
Wgtf?%rs oCﬁaeav' ertienally; gHbstiutesk withh @M'e BT B10R¢ gEoups chosen from a

fmroﬁuéatdﬂ ahd ansktiyngrdupr@rers fromanong 71, 72, Z 3
and Z4 corresponding to a group GR2; 30 R2 being as

defined in the general formula (1). Anong the

CARBAY! fieks c@rﬁwp@@fé}%réﬂ ?ér@rﬂul’oﬂnﬁlb)(l)tthat afy §ul§éﬂ% Qﬁ?ttﬁe ‘H’Tventlon a
tCtEe i nventi on, teenth subgrou npound
ieenth,suhgresip 9&@0@6 s CP lmd @M 29 compouzgs afﬁrdWh'Ch w

ZéplreggmggaraxygéMQmendently of each other, a nitrogen
atom a carbon 35 atomor a group CR2, V\D

2009/ 112677 PCT/ FR2009/ 000051 10 one from anong Z,,
Zﬁno@tr@do.zﬂ@mfd% %&l%ﬁﬂjlé (nlthapsr%ns@cﬁéua %F‘%é’ﬂﬁ/entlon a

from anon n corresponding to a
TR ool s mBBHAEs cretiuied By MeGHETPOHDGHPE MR e
Y de araf zt fb@rés@hparﬁﬂe%@n@éntlg%f B8cA ditar; adHtfhdeRSatdOa carbon

ot hers from anong Z and Z4corresponding to a
@,oéargroup C-R;,

one from among Z,, Z,, Z3 and Z, corresponding to a nitrogen atom and

one from among Z,, Z;, Zs and Z,, cOrresponding to a carbon atom, being bonded to
the nitrogen atom of the amide or of the thicamide of formula (I);

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

Rz being as defined in the general formula (1).

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

Zy, Z5, Zz and Z, represent, independently of each other, a nitrogen atom, a carbon
atom or a group C-R;,
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5 Anong the conpounds of general fornula (1) that are
subjects of the invention, a sixteenth subgr

CUV#B 11267donst i t uted by the conpounds forP QﬁF&ZMIOOOOM
and Rb together form wth thel®arbon atons that bear

them either a partially unsaturated cycl oal kyl, or

an aryl; 10 or a heterocycle, or a heteroaryl, which

is 5- or 6-nenbered, conprising one or two

hebe fremtasmandcho€s ds ARG d Orrespanding\o 3 mtrb@ern@;om and
UBﬁ’@ﬁ%ﬁ'P@rﬁor‘id‘Qt 202N %rt@?p&%@ ere B%td%tﬂl-ﬂ?dQSOnded to

carbon atons hat ear rng,

r th@@l'&@gﬁprat@nm@ﬂ@ ainige @g@frihatm@ﬁraﬁ@l ottormdla (Bt ons, _
t Qh@th%' the o?‘?ér@ﬁoﬂaérﬁd R 2, yFy%t Hﬁ@ﬁ?&r@sgb’r&ﬁ;c e %ﬁ/ﬁ;rodps.

excl uded; 15 this parti al unsat urate
this aryI this heterocycle or thls heteroaryl

PR&ShE! the &Eip%gnééégﬁgbﬁ&ﬁle g'%t ar 'gﬁéjgcts of th? invention, a

substituen

f gKiganta subgroupehaempounds mw@huﬁddfy the nemaburfdgrfmfach
(R) ahB &b t@%&héﬁfﬂl‘rﬁ Ghith tﬁg chfdon A naChear e

sevent eenth subgroup of “conpounds I's constituted by
t pithes opadiativiynsaiuraigel aynloRltylapmarRyyt oget her form with

theq %fe@%‘g&l@i?l&?o &%B?@P%hléhhﬁrg cir% :tngﬁ{be%gtp%rtngﬁé h% one or two

unsat ur at or an aryl; or a ero
ometaronmmymfrow@&]anws or 6-menbered, corrpr|S| ng

Oif‘ﬁefﬁb dnéBrstdbef t‘FlraP Hm gﬁlﬁgﬂ %&%rofon‘ﬁ‘ I I%f cgrgmj\ Ltoms that

eln% under st ood t to et
whean thee a:%mm\beaed)ﬁ@g thiging mmrlsungeamltragm ﬁ@m)@mcbgarbon atoms,

"thRGing tlﬁ*l’% FSdrf‘QIH%QgPétb& 'oPQnsaatJ}HeEIOQ%QcIﬂ&éH“ and car bon

at ons, E‘M saturated or
dhisaaitaly éasatu@t%cm thishaw, ﬁm betardoycle os thisheterodryl possibly

%@ﬁlﬂémuteot\ﬂ'tr?%@é o rgok@uﬁsthgé[% pcycle or this

het er oaryl possi eing su titiuted with one or
rﬁr@'%%“sﬂ'ﬁfﬂ?@m Bﬁem&ne@@fmulae(br esents, when it is

borne by a carbon atom a hydrogen atom or a hydroxyl,

C, - Co6-al kyl or oxo group; the C -CB-al kyl group

de'Q@“EbF"jF Bempeunsishelt general domnula (B theidewsxgubjeats of the invention, a

C%r%enﬁﬂ s%%r%béﬂﬂ% cdthBiRds %rcongﬁut%ﬁ%gqﬁg gr{)@?r?dﬁ&@ Borhich

or ne trogen ato
Eﬁéba@ﬁ @hiwh%eﬁorm thh tha/garbonetomssatbear them,

forréTﬁ?gQI?gg ﬁﬂ'ateal:gébgé]@g J,J},% nmpounds of gener al

at are tS of he invention, an
élrg"hh%temcmlg,u@rga bapn@arylcwhpbua@s of §-roembered uumnprlsmgt bree or two

HRPROMBAR chBEe¥ifd, S and N; _

it being understood that when Ra and Rb together form, with the carbon atoms that
bear them, a 5-membered ring, this ring comprising a nitrogen atom and carbon atoms,
this ring being partially saturated or unsaturated, is excluded;

this partially unsaturated cycloalkyl, this aryl, this heterocycle or this heteroaryl possibly
being substituted with one or more substituents Rs.

Rs represents, when it is borne by a carbon atom, a hydrogen atom or a hydroxyl, C;-
‘Ce-alkyl or oxo group; the C,-Cg-alkyl group possibly being substituted with a hydroxyl
or -OC(0)-C;-Ce-alkyl group;

or

Ra represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C,-Ce-
alkyl.
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Ra and Rb together form wth the carbon atons that

b either a partially unsaturated
c?@ééﬂ%gamegg an aryl; or a heterocycle, or PLT/IFR2009/000051

heteroaryl, which is 5- or 6-nEhbered, conprising one
or two heteroatons chosen fromO, S and N, it being

under st ood that when Ra and Rb together form wth the
carbon atons that bear them a 5-nenbered ring, this
ring conprising a nitrogen atom and carbon atons, 10

t Rivong ithE cBRIpBANdRAGE haidral BAhUE atf)elﬁaloéreumdg @ﬁ ﬂ’ﬁé mtléntlon an
this partially unsaturated cycloal k

exc| ude
a?'ykteeﬂﬁl sybgroug PBE%P@J’GP ig FRNStityERdhYIAR ypmsa'«msﬁpwhlch

bRaragdﬂmsgéth@:tfaﬂnvwﬁmth@&artﬂh dehetravbsdrithagnt s R3; R3
rne by a carbon atom a

resents i
g]%@é’ﬁ”!ﬁ’@%Hﬂ%ﬂ*“@"ﬂWF@ﬁW‘ OF%@’B{&I or oxo group; the

”@rt Q)Het@d’)d%&l@s opga'ﬁété}bﬁ P&t BURr 6-HHefibekddt '&oﬁprlsmg one or two
%%r 0X 15 or - O% tert-butyl group; or

sschaggpfrom Qi 2 apdNae by a nitrogen atom a

hy depgaihdefstBOthaB wiBh R4 andJR%UthetﬁQr RFRNGith iR carbon atoms that
c ounds of general, fornula (1) that are subjects of

rithRrerd Mwm%ereqﬁ [1A@ thise AR CnPiHIRAL nikooes ﬁf?@hﬁ@%cargon atoms,

Cm%&iﬁgtb&r@jpé?ﬁal&@@ttﬁé’t@@%D%turﬁfed"‘@'e(kbluﬂ‘ed r epr esent s
t he groug of formul

% SRSl U s MR Tbooslis 1S SrYEHES holeraqy Rl OF I8 R5ioKGaD possibly

Qerr%‘sﬁti%ﬁﬁ@eci}&iw&‘ie Sehoe eBbhtaRs Ry, substituted with
%Tand as defined in the general” WO 2009/ 112677

GREERFIG IG5 Is h%nemyr Wﬁ)oou 3tome AhydERsSReatomnemg hydroxyl,

t REthGO B BXA @FoLt tISEE ARIIAN dreligelbSssibly bbh@tsuﬂ%ﬁufeuhmﬂ%Shydroxyl
a twenti eth subgroup of conpounds

nventlon
|%rb 9 ferichWty 9% he conpounds for which A

R; represents, when it is borne by a nitrogen atom, a hydrogen atom or a methyl

group.

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

Ra
zsgz
4 Rb
in which A is chosen from the groups

0S¢ hos e ®
L O GO

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

represents the group of formula:
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5representsthe group of fornula: Z Ra ~Z4Rb in
which A is chosen fromthe groups O ---_a ~ N N

NVWO\AQ09/11647 HO NOJI N zc ~ 1 \ | ~ 1(?@13’55@009/000051

groups being optionally substitdited vvith R2 and R3 as
defined in the general fornula (1) hereinabove, R2
represents a hydrogen atom R3 represents, when it is

borne by a carbon atom a hydrogen atom or a hydroxyl,
cfarmgig-(aihey@inahovexo group; the C, - C6-al kyl group

possi bly being substituted with a hydroxyl 15 or

-0C(0O -C1-Co6-al kyl group; or R3 represents, when it

i 4Mopg rfbe [pmpornds oY ganerabfarmalahiiidthed @re subjectsrofathe invention, a

gf\f\%‘l‘lﬂ @r?@awlcon%%u@g% cBE?ut@EWWeS OBERQEH:@ fr which A

forrrua t are su cts nvent1o

t tePrRsgntsi the grosigief fasomglaof conpounds is constituted by

t he conpounds for which A represents the group of
formula: Z Ra Z Zl~ Z4 Rb 25invvhichAischosen
fromthe groups WO 2009/ 112//62? @R2009/ 000051 13 N

N\ o~c NH H |
‘ Zg{\
Z, Rb

in which A is chosen from the groups

165G Do hee
pesheshss

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

Rs represents a hydrogen atom;

Ra represents, when it is borne by a carbon atom, a hydrogen atom or a hydroxyl, C,-
Ce-alkyl or oxo group; the C,-Ce-alkyl group possibly being substituted with a hydroxyl
or -OC(Q)-C4-Cs-alkyl group;

or

Rs represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C;-Ce-
alkyl.

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

L

in which A is chosen from the groups

represents the group of formula:
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N N O N these groups being optionally substituted with

R2 and R3 as _defined in the general fornula (I_}
hW@i%&%\/"&s-’ﬂs represents, when it is borneprﬁ/ /ER2009/000051
carbon atom a hydrogen atom d¥3 a hydroxyl, 5 nethyl

or oxo group; the nethyl groups possibly being

substituted with a hydroxyl or -OC(O-tert-butyl

group; or R3 represents, when it is borne by a

ni troge hy drQgen m oL _aRe

Anong t he co%ou ds ofer f of nul tha{ ar]

subj ects oOFy eﬁi nvent ; t werity gnhd su N
by the conpounds for whildh

of conpounds is''‘constitute
t he definitiqgs of X1, X2, X3 and X4, n, Y, W Z1,

Z2, 73, Z4, and Rb gi vep_hergi nghbove  are conbi ned.

15 Armr'ﬁft;ﬁr%‘oﬁmumggera 0 $ (1) that are

subj ect slkaf e nvengj o t welnt y.- d subgroup of

compounds WNs Onstit uted b¥ t he compouirds for which
res

oTes Brovb Bl EPugreRY, SCEued HIRVET 970 s 8ol T gne genera
riepneladihemirgibowgg C- R1; X4 represents a nitrogen atom

2 s chosen froma dr ogen at.om hal ogen at om

R prgentin RERG IS Phde Qi Ryrrosr 288, o iRgiheftef §55 hyaroy
nmethyk quako tgooup; the meging gpots possitly being subbiitedoaitty la hydroxy!
opt | Ly, substituted with one or nore groups chosen
f$rog%gahgho§”gﬁ gé‘%"bom and a group C1-C6-al kyl or

Gir- C6-fl uoroal kyl; 25 Wrepresents an oxygen atom A

r £ the group of formul a: 2009/ 112677 _

He TSR oUEset % Bas 50 mirBaen Bomn B VB8 atam or @ methy

cgroggn fromthe groups N8 v;" / I \ NNH

Among the compounds of general formula (I} that are subjects of the invention, a
twenty-second subgroup of compounds is constituted by the compounds for which the
definitions of Xy, X2, Xz and X, n, Y, W, Z,, Z5, Zs, Z4; Ra and Rb given hereinabove
are combined.

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

X1, Xz, X3 and X4 represent, independently of each other, a group C-R;; or alternatively
X1, Xz and X; represent a group C-Ry; X, represents a nitrogen atom;

- Ry is chosen from a hydrogen atom, a halogen atom and a group Ci-Ce-fluoroalkyl

or -Si-(C4-Ce-alkyl)s,

n is equal to 1;

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

W represents an oxygen atom;

A represents the group of formula:
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~N O~ | nz~z N O these groups being optionally

th R2 and R3 as defined in the
fwmtﬁéﬁﬁ&&el nabove; R2 re& esents a hydrl%éyﬁRZOOSIOOOOM

atom R3 represents, when it borne by a carbon
atom a hydrogen atomor a hydroxyl, C, - C6-al kyl or
oxo group; the C, -C6-al kyl group possibly bei ng
substituted with a hydroxyl or CKXC» C, - C6- al kyl
group; 10 or R3 representia Rajs borne by a
nitrogen atom a hydrogen“dtom a group C, -C6-

al kyl . Anong the conpoundg ’ZEQ;raI formula (I) that
are subjects of the |nventFﬁZ twenty-fourth
subgroup of conpounds is deflned such that the

c orpricindss ElwsentfiorhthXbrougd, X3 and X4 represent,

i ndependent |y of each other, a group CR; R is o
chosen f &§r09-~ \a Naloges

gr oup C\ngf;[z fldb

C, - C6- fluorﬂalkﬁxy NRARE, & - C6- t hiy

20 isoxazolyl; the phenyl group being optlonally
substitut ed vmgh one or nore substituents R9, which

may be ent_frem each other; R4

and R5, ergtly of ot her, a

hydr ogen -£6- a ~_Wrepresents an

oxygen atom to O; represents a

pfh@@é’ lgréUpis &n%bmu hﬁ%bbé&&ﬁ@d With"RPBARd ¥, AP HEfined in the general
bstlt ent be identical to or

dofrf'lélﬁ f‘efer"&ﬁ'?Pé%ch other: or Y represents an

|Rpp@z@eggsmd2@&wa}g,3677 PCT/ FR2009/ 000051 15 RO
dspresents hal _ogen at om or group C, - C6-

1 (8PreaeRisx yhep 'td§/ hawe bysa P%’BP@@@W @ hwéowiammr g hydroxyl, C,-
ECdalkidor dxo \ghbufp; itie BRCCRIKSI éfo[l;?BE)@s‘itﬁ bﬁln sDYSt@RBE With a hydroxyl

ato al ogen atom or a grou 0X
80 8) Cs-alky group; g P C ¥

or
R represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C-Cg-
alky!.

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

the compounds for which

X1, X2, X and X, represent, independently of each other, a group C-Ry;

R, is chosen from a hydrogen atom, a halogen atom and a group C;-Ce-alkyl,
C4-Ce-fluoroalkyl, C4-Cg-akoxy, C;-Ce-fluoroalkoxy, NR4Rs, Cs-Ce-thicalkyl, phenyl or
isoxazolyl; the phenyl group being optionally substituted with one or more substituents
R, which may be identical to or different from each other;

R4 and Rs, represent, independently of each other, a hydrogen atom or a group C;-Cg-
alkyl,

W represents an oxygen atom;

nis equal to 0;

Y represents a phenyl optionally substituted with one or more substituents Ry, which
may be identical to or different from each other; or Y represents an isoxazole;
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the 5-nenbered ring is partially saturated or
6% ﬁﬁ dq J represents Nor CO E and G
g@ " Waependently of each other, an O%HER?IOOQIOOOOM
sulfur atom or a group C=0 &2 or NR: R
represents a hydrogen atom or a group C,-C4- al kyl or
aryl-C(O-, the aryl group being opti onal |y
substituted with one or nore groups - C6-al kyl; 10
aRe represaitred halpghaor e acgrapR &m@s a&wl Gertaraliony oF RYANS:

(WrepreséntatiR g gCts of the invention, one
sub-famly is represented by the corrpounds of general

formula (1") for which ents, when it is
borne by a carbon atom hyq ogén at(ﬁr) or a hydroxyl,
thiol, 15 C -C6-alkyl, ]Joal kyl ,

C3- C7-cycl oal kyl -C, - Cf:LaI kN ene C, - Co- fI uor oal kyl ,

%\@? al koxy, C3-C7-cycl oal kyl oxy,
Myl oal kyl - C, - C3- al kyl enoxy, C, - C-al koxy- C, - C3-

aL keﬂrmtsl Eﬁyfﬁ?@}éﬂbﬁﬁb m?a{?@éu afom @?:a Q}d@WOE,‘f(EW‘:lllkoxy;

- C7-cycl oa -C,-C3-a -C,-C3- . a ene
ey i taer sy s Bartall Srkipied s iAo (Spreseglsgy pr ©=0; E
taed G @pmeﬁ&lﬁ%pe@d!dfmy ,of @3ciCéthey carpakygeh.or sulfur atom or a group
gf&(}g &Ilbﬁj:k k%d’e@?sgn,ts W@%ﬁﬁt@yg gfrclmliloo& ra%yl or aryl-C(QO)-,

Ci&e@?yl gymjpctﬁdld@/tbptlﬁnalmbﬂﬂuﬂeﬂ RAtkYone or more groups C;-Cg-alkyl;
Ia croxy C, - C3-al kyl ene,

C%’re@fc BT 0al kyl oxy- C1- C3- al kyl ene and

C3- C7-cycl oal kyl - C, - C3-al kyl enoxy-C, - C3- al kyl ene

PR3P o B roh sl e WErBY et Beoreion. one
f subrfiahndly (sl reh:re%bﬁbd ay meScthmF&ths of getrbéal ki {I'Pfor which:

B ERERRST GHETAR s BYRSARGS i S roast domar a Marouy, o,
imaepamyieogxy cgaéloamhc:pcpeycloawoqmg aﬁyl%he th—die-ﬂuoﬂoalkyl C-Ce-

osen I oge 0 en ato
T T i G Slodins g Conb BB RuCrgioy-CrC
%I{Wr?al 0‘3{617myb!aal(<jllo>)y cg@g afkiylens ubj- fe?—bﬁcl@sflky‘l -08-C;-alkylenoxy-C,-Cs-
ntli (0] OoT CO un

A SRontet, rRBRscaakd. AERroRKeAr e 8k, e arpups Cr-Cn
Jauqmocacm,mroea@ln@ca}rcgd?mkyl c;qm:seaua,aértd WJG%fflu!Sro%alkyl C,-Ce-alkoxy,
i R i ARl e Sk oy e GrBkeXy-GoCe-alkyiene,

moe/ dyb%F( HRETD J@m@w@?g@tﬁ@ ms-enmamecwm@mxy-q e
ener a are s
B oRsiol B ot tutsg i Bicremhgotimar-ceakosy or NRRe.

constltut ed by the conpounds for which Wrepresents an
formul a

en at om th 0 S neral
‘?“q Wstmglpsug%?e%f@ ey forTHz W%ﬁfﬂr% SHbjegts plfye dpvention, a firs
Slubgﬁocpl |®f ebmpouRtzUS @BndtButed e tthd uérﬁﬁomwstfbrewﬁ@ﬁm unplsx3 and X
Cﬁ reCP e'serPt the group of formula;, Z Ra
Zrepresent independently of each other, a group C-R;; and R, is chosen from a

hydrogen atom and a halogen atom, more particularly a fluorine atom.

Among the compounds of general formula (I') that are subjects of the invention, a
second subgroup of compounds is constituted by the compounds for which n is equal
to 1 and Y represents an aryl, more particularly a phenyi, optionally substituted with
one or more halogen atoms, more particularly fiuorine atoms. |
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|~ Z4 Ro 10 in which A is chosen fromthe groups

Z

y > | N>/ / ~NS~N\ Hthese groups bein

OW ozéﬂql')‘/"%f?ﬂstitut ed with R2 and R3 as defi?]@ﬁﬁ'-iRZUOQIUUOOﬂ
the general formula (1) hereitbove. 15 Anong the

conmpounds of general formula (1') that are subjects of

the invention, a fifth subgroup of conpounds is

constituted by the conpounds for which X1, X2, X3 and
xdmasgribe spmpoinage) sraerat foymep (Bbat ase Isebjects ofj theupvention, a third

CstBgroandr %mb&no‘%h@%@ﬁ‘stﬁﬁt?@b? tﬁﬁ’%rﬁﬁ&fﬁd@%ﬁ%ﬁi@ﬁ Ve represents an

hal ogen atom nore particularly a orine atom n I
equ¥den@om; 20 Y represents an aryl, nore particularly

a phenyl, optionally substituted with one or nore

hal ogen atons, nore particularly fluorine atons; W

r éP1Bg e CoRPoIRYYy eh caneral formuiapl'e dhaitare tswbjegisoofpthef invention, a

f | R ; ' ] [
¢ R Rboicly o o s a3 &7 5y PR R pBel BiscER ey 4 represents
~fegrenp O&UFNNHH t hese groups being optionally
substituted with R2 and R3 as defined in the general
formula (1) hereinabove. 5 Anbng the conpounds of
general formula (1) that ar;Zﬁub' s of the
i nvention, nention may bé&ifa (1 especially of the
foll ow ng conpounds: | Z
N-(2,3-Dinethyl -3Him dazoFﬁ -b i d-6-yl)-5-fluoro-
1-[(3-fl uorophenyl )- methyl]-1 Hi hdol e- 2- car boxani de;
2in which A is chosen from the groups
N- (2- Met hyl t hi azol o[ 5, 4- b] pyrid-6-yl)-5-fluoro-I-[(3-f
| uor ophenyl ) HEWN\}—L \,,f/\/IEN\> \(\/@
N

NT N X~ 8 Xy
these groups being optionally substituted with R, and R, as defined in the general

formula (1} hereinabove.

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

X4, X2, X3 and X, represent, independently of each other, a group C-R;; and R, is
chosen from a hydrogen atom and a halogen atom, more particularly a fluorine atom;
nis equal to 1;

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

W represents an oxygen atom;

A represents the group of formula:

22/1 Ra

|
Z5
27 Rp

in which A is chosen from the groups
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10 i ndol e-2-car boxam de; 3

NW‘;?@?ﬁmﬂﬁ?rfu 2112?/2' g 6cglr%)o>5<a:r: ggr o41 [(BPf&ﬁEk%BHSIOOOOﬂ

N- ( 2- Hydr oxynet hyl t hi azol o[5,A3-7b] pyri d-6-yl)-5-fl uoro-
1-[ (3-fluorophenyl)- nethyl]-1 Hindol e-2-car boxam de;
15 5

N-(Qui nol -3-yl)-5-fluoro-1- [(3 quorophenyI)rrethyI] 1

H i ndol e- 2- car a
\- ( 2- Hydr oxymet hy! -IB- nét hyl Jar: [ \&azo[ 5-b] pylf i d- 6-y
| )-5-fluoro-I-[(3N"fTHor ophe hyl ] - _

H i ndol e- 2- car boxam de 7

NheSs \gEeUps| bedng pplichali pubdgitui¢p withdRHayd Rsad tefived-ih-thé general
r : thyl]- 1 Hindol e-2-carboxam de 20 8

ﬁ[o%rbbﬁ%(%ﬂ%@etﬂﬁ%ggkl_l m dazo[ 4, 5-b] pyrid-6-yl)-5-trifluo

romet hyl - 1-[ (3-fl uoro- phenyl)nmethyl]-1

SRS B o SRR SARDIATAC o qunege e grenton

dnentibn[r(l&t lbda onade pbeetjally -of thetfoljdwinglcompounds:
i ndo

(1 e SRR a2 5:kpyrid -5 Twpror - Hp Saphe-
yrhgthgi- ﬂHunthe-x c{a(t&xémtde: o 25 phenyl)nmethyl]-1

d
2 ( D A2, Blet R AR by fupros 143, Tusrgnngpy gty 1H-
3nddler@f<mmwa§rllo)a'ret hyI] 1 Hindol e-2-carboxanm de 12

EJ }1” P@&ﬁé@ﬁ?ﬁ%@ﬁ g -§9|985ﬂ13 (- progPEYmethyll-1H-ndole-2-

dacexapiteny| ) net hyl ] -1 H-i ndol e- 2 car boxam de 30 13

}ffl Eu[j[’?tghg%g%{%%thﬁﬁ] {égﬁﬁ%ﬁ@ 6){[1%& Iﬁpgjo 411[62]3-ﬂ uorophenyl)-

pyethyfl- 2Hyndotee 2ogtboRaiddi met hyl pr opanoate 14

2[ ?%R?xﬁl%& 2l g’flﬂ%)r%' Ptfr'%-ﬁﬁ%ﬂaﬁ?élnby])Pr?éir%yﬂiﬁi-%'dgléizﬁéafrbéjx%%ide.

uoro
P& [ ndd‘{l-é?a-lﬂydraxybmiayhiidmem - 2008i0aad 8, 5-b]pyrid-6-yl)-5-fluoro-1-[(3-

I\I-E{é)’;w% %@Oé}'?déﬁ eﬁrgﬂw Sﬁw nol -3-yl)-5-fluoro-1

- ( 3- fN-LBoMetbiyb&‘wlmmde B}b]pylld%—ylmddlueroil‘r-[(axﬂbomahem)nﬁhyl]-
L EAEGEL  a20loL s & bl pyry 0, 0°y1)- S o

B i nddV-62DireethyGfrintddazo[4]5- b]pyr:d-ﬁ-yl) 5—tr|ﬂuoromethyl -1-{(3-fluoro-
:bthé@ ﬁ%@xf/’?gf%?%glz Ihcg S ﬁao%mld 6-yl)-6-trifluo

& i ndél-S;2Digdimadtpyihin[3,3-b][1 4]oxaznn 7-y1)-5-fluoro-1- [(3 fluorophenyl)-
AR b D e

HOi nd &f-@-ethylk 3 éxdinytibe2H-pyrido[3,2-b][1,4]oxazin-7-yl)-5-fluoro-1-[(3-fluoro-
phenyl)methyl]-1H-indole-2-carboxamide

11 N-(2-Methyl-3H-imidazo[4,5-b]pyrid-6-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]}-
1H-indole-2-carboxamide

12 N-(1-Methyl-2-oxo-2,3-dihydro-1H-pyrido[2,3-b][1,4joxazin-7-yl)-5-fluoro-1-[(3-
fluorophenyl)methyl]-1H-indole-2-carboxamide

13 [6-[[[5-Fluoro-1-[(3-fluorophenyl}methyl]-1H-indol-2-ylJcarbonyllamino]thiazolo-
[5.4-b]pyrid-2-yllmethyl 2,2-dimethylpropanoate

14 N-(2,3-Dihydro-[1,4]dioxino[2,3-b] pyrid-?-yl))~_5¥fiuoro-1 -[(3-fluorophenyl)-
methyl]-1H-indole-2-carboxamide
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N- hyl t hi azol o[ 5, 4-b r|d6 I f
W%Mﬂﬁ enzl) 10 [ I'py yh- CT)FR20091000051

net hyl ] - 1H i ndol e- 2- car boxam d& 20

N- ( 2- Hydr oxynet hyl t hi azol o[ 5, 4-b] pyri d-6-yl)-5-trifluo
romet hyl - 1-[ (t hi azol - 2 yI)methyI] 1

H- i ndol e- 2- car boxam d

NTP2- HPGEIRY RSP 7 @Eahrﬂrgqmn%ﬁm% Jugoyiif3-Buarpphenybmethyl]-

'rQFHElﬁcbb{é*chadeBhﬁj?em 2 yl)fTE‘thy'] 1

H- i ndol e- 2- car boxam d
NT62- H%@dstxﬂmmaﬂfww'az@m@[%bmym E;yf)rﬁjtﬂéucgrpweély{-i1[@éﬂﬁthyl-
y bﬁé Z,n](iminaaelz-aarbaiam@é hyl ] -

H-|n car boxam

dRARetymetvithiazele§idsolpyid-ByhibdriBusrpyethyk 1{(@rraethyl-

L hér(yl)me?rwlﬂl?mﬁblk@ééw&ﬂaméeH" ndol e- 2- car boga{n de 24
ri uo

éna drox ynet hyl t hi azol o[ 5 4)@1‘ r|d6¥
r ofet hi( j—]y[d(qm{mgﬂmlth@zolg[é 4yb]p EM )je-tiimethylsilyl-1-[(3-methyl-
Kt:»lﬁ’éd*fy!)ﬁieﬂ{y@ - 13+-RHOKIA-EHrBGafnigdr bOoxam de 25

é dr oxynet hyl t hi azol o[ 5 é) yl)-6-trineth
y19i | ylV=(2- nycifqaqyg\gg]yltglazcg}p[ﬁrﬂe‘é’]ﬁw% ¥i)- 6 fluoro—1 -[(3-methylphenyt)-
Fh-iefr@qhw AU 18I D& BHaf fde? 6

d hylth I d 5- fl
r%éret E'&T r%(ﬂ%?cg‘;’ﬁéﬁ{mlhlgﬁﬂ%érﬁwqcl -ylr) IS-trlfluc:aron'le’thylt ‘lr I[(thl#Z%l 2-

D X DoR e 6-triflu
fret h{ 5%%%mpgwm'3§§q?g[§gqui —yI) 6 tnﬂuoromethyl 1 E(thlazol 2-
Wl)rﬁa%gﬂqwéto%ﬁat ; @mu@lé | t o
| Y é%@@ymému@gfﬁo[ﬁgmquiﬁyl 5—trfmet¥| ?Sllyl 1 [Ethlggol 2-

::glln%i Bt 2o gsmidd

grox ymet hyl t hi azol o[ d]Eg h’% uor o-
2-HvgroxymptbyiyagalolS Ablmm 3 mlaxﬁélugtq: (Bua@h?ﬂamethyll
K- |ndole-2 carboxamide
%ﬁ(mwdroxyrnethylthlazolo[54b]ér)rld6 5-triflu

t (- Typrosymethylthiazplol Bt aigarid-oryl)-5 tnﬂuoromethyl -1- [(thlazol 2-
mmﬁ Lﬂ%yﬁongqgwb]ﬁgimdﬂ@e-%ce%%m@ de 31

dr oxynet i azol o b] pyri d- 6- 6-trinmeth

ﬁi‘é ?Hp(gwymgthwih@chqi%ﬂfmmnd yl) 6-tr|met¥|ylsﬂyl 1-[(thiazol-2-

'fn n]erﬂrr@ereb@éaﬁbﬁa?n'aé 32
dr oxynet hyl't hi azol o[ 5, 4 Gyir|d6 -5-trineth
bil

ﬂssul i%ch/Prpsywwltm%ﬁO@I%Mf )z'émfluoromethyl -1-[(pyrid-4-
%He‘ﬁﬁ&]mn%@oﬁéarbé%nﬁi&é hyl) phenyl ] methyl ] -1

H-i ndol e- 2- car boxam d
N7( 2- rﬁfr&iﬁfﬂxwﬁéxrﬂmlmimt%w Ry 6oy - B-drifigosaetiayf1H(ryrig=4-
%)Heér%tm-fnba@rp@?rbmra,de phenyl ] met hyl ] -1

V5 Bt ama TR Y vzt Sl o - B-iree oyl (o id-der)-
WFYMic;oﬁe[ﬁ%a%k% H@r oL ?r ol o[ 2, 3-b] pyri di ne-2-carb
@%am d\lg& Hya/roxymethyithlazolo[bp 4-b]pyrid- S-yl) -6-fluoro-1-[({pyrid-4-y)methyl]-1H-
indole-2-carboxamide
30 N-(2-Hydroxymethylthiazolof5,4-b]pyrid-6-yl)-5-trifluoromethyl-1- [(pynd-4-
ylmethyi]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide
31 N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-y!)-6-trimethylsilyl-1-[(pyrid-4-
yl)methyl]-1H-indole-2-carboxamide

32 N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yi}-5-trimethylsilyl-1-[[(3-trifluoro-
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23%—J%drox net hyl t hi azol o[ 5, 4-b] pyrid-6-yl)-6-trimeth
Z-trifluoro- net hyI ) phenyl ] met h)ﬂqT/ERZU09/000051

H-| ndol e- 2- car boxami de 36

N- ( 2- Hydr oxynet hyl t hi azol 0[5,4 b] pyrid-6-yl)-5-trifluo
romet hyl - 1-[ (3-net hyl - phenyl)nethyl]-1

H pyrrol of 2, ridi ne-2-carboxam de 10 37

Ngaighe Wﬁ@yg}&%ﬂn@@%r@{r@mm%yn d-6-yi)-6-trineth

yssi | YN é—ﬂy@%xgﬁbﬂwtﬁlafmgﬁ)ﬁl 1P Y hBuoro-1-[[(3-trifluoromethyl)-

H- i ndol e- 2-car

NPReRy ipathylky eReigie-LHiaghaxpolds, 4- b] pyrid-6-yl)-5-trifluo
r gyret hMl(zJHyEiE&gmgg%ftﬂgéf%gs,ﬂﬁbmd-é-pﬁ-%m’nhdo'f‘&%&)ﬁhlf-ﬁ(s-triﬂuoro-

H-i ndol e- 2-"car
WFWDWMW%V'HMW@I@& SiblpyidippRyearbo@mids - 6-tri f | uo

ST e e aL g
t@ﬁWY'ﬂ@W@V'ﬁB M/v‘lHtl le- Bﬂﬁquxemdeng group" neans a
aPUP_ iRy S%erhei% db%s 3%%%%1}" B‘%F?ﬂm%r&ﬂ?étﬁﬁ% 3 Methyl-
§—bl

breaki ng a hetero an e ron
phienYDmetiyik 1 greyirg! mytgin@-caskakanyde epl aced by

?Et heN-(@F@&'erﬂg Qw?z Qata@sblaogz)a%uh&ﬂnggwq (3 Rthyl-
r%eaz}é'ﬂgthwi—ﬂdnnm-watl@dam roxyl group such as a

h | t .
o Lot SR R GRS 4 IR ey PR TR T yore-
r'"@?tEY'M‘@@ﬂ]r'ﬂQihV'bi’é‘ﬂJ’ﬁioiﬂ'@-Cﬂb@mfmd@ gi ven in "Advances

igy O - I

2% or e ORI ahihiazolls MalRa S bR Rk ituoro-
t'@?tHY')P@PBYIEﬁthU@'mﬁ?!? 2wedAxamidgr oup that can be
monmentarily incorporated into a chem cal structure for

the purpose of tenporarily inactivating a part of the
r‘ﬁibl“&:tﬁxg haginbelpwa the iarm ‘deavingngroup!| meanmg dreup thatlicaly be readily

RENYE fromNa %M%W@r@%gﬁy it ﬂb‘?éﬂo@tléBSPd WRFABE Sisﬁmalectron pair.

protecting groups ef erences coricerni ng t
Nisp BFoup eRay rtbugyibge readily Temhacedr by ranotter @rivup \awing 8B sdbstitution

r
(Rl Ml SU R B1EEUA A, KT AR, 13858 4h actat
MYSrond in@ﬂép%#c@d aac%dnqihﬁgeswomarte pem@sulfdnatestp Eﬂtalhesulfate
BAAL3588 S FH51SE of e Youd2 ol B &8 K rom o
giveyyixJAdyances in Orgamc Chemistry®, J. March, 5th Edition, Wiley Interscience,
2001.

In the text hereinbelow, the term "protecting group" means a group that can be
momentarily incorporated into a chemical structure for the purpose of temporarily
inactivating a part of the molecule during a reaction, and which may be readily
removed in a subsequent synthetic step. Examples of protecting groups and
references concerning their properties are given in TW. Greene, P.G.M. Wutz, 3rd
Edition, Wiley Interscience 1999.

In accordance with the invention, the compounds of general formula (1) may be
prepared according to the process illustrated by the general scheme 1 below:



(,CH)n (,CH)n (Il) Y (I) The conmpounds (1) may
b reacting a conpound of general fornu
W?biw‘?gz% ch B corresponds to a hydroxyIPQTm909/000051
and X1, X2, X3, X4, n, Y and BGre as defined in the
general forrrul a (I) her ei nabove, with an am ne of ,
general formula (I11), in which Z,, Z2, Z3, Z4, Ra
and Rb are as defined in the general fornula (1)

her ei nabove and D correspoR8€P®lan anino group, in
the presence of a coupling agent such as a

di al kyl car bodi i m de,
[ (benzotriazol - 1- yI)oxyB[t rrolldlno)]phosphonlum
hexaf | uoro 10 phosphat e;"diglh nophosphonate

any ot ger coupl {hg agent kn6 4t 0 those IIed [
theXgft = iondl ly i n the(lﬂbr esence of ch
triglhylLam e, \In a nstan%g\

di net”hy f0|N mWe I\/breover the compoun h(ay tw

obt ai ned by tr:le,antl ng a conpound of gener al 15 f

(rr), qm Ws}ch represents a group C, - CGaIko¥ ()]
C3- C7-cycl dal kyl oxy, C3-C, -

cycl oal kyI C, - C3-al kyl enoxy- or aryl-C, -C3-al kyl enoxy

and X, X3, X4, n, Y and Ware as defined in the
ngﬂﬁeF%mP%admﬁD Ha hecatriaines, by reficting asompbure offgenieal formula (11), in
cwmen Bnﬁmeé 0 X, R, whi wWore

2 nesp r%%ri%g{rygfoggl@%?ﬁ) éﬂe%* Xay eé\% l‘?r\( ;nd as defined
f'Br“ﬂ% Bﬁ”?fﬁbfomwiéu(&aswban@ veithcary aememfcwnezal émmalan @B, in which
ar.0Wp, Z,l B, R &id Rﬁ'a‘?eg a8 QbR rnéﬂ ﬁe}a%nﬁakgﬁrﬁ% eildbBve and D
al um ni um am de of the conpoun genera

(FATEPPPTIS {9y BpATRIHC \ArauR.hie {hei eresengei ofhaogoupling agent such as a
tdiaIRRESYORIIGR, n[(H@ﬁéamatzBﬁ ngm)!;/f[ﬁuse% gcgﬁ@ﬁhoéﬂ{)o'ﬂﬂn? hexafluoro-

(L1'i). The conpounds
r@gé haie, a'e%hﬁrﬁmah@erphgea\ter@n amo pther aoumtsrg(aagemt knawn to those

V&kill@ﬂ 5tﬁ@rafrle\§/?)éﬁ&¢aﬁly iR tﬁe Cd?es%rnbé‘%f %B%@Qgcﬁgas t%g%léﬁvme in a

n, Y and are as fined In ener al
(%O}Veﬂénf%'mw@lmwwfpranwmﬁ ne of general formul a
(111), in which Z,, Z2, z3, Z4, Ra and Rb are as
defined in the general formula (1) hereinabove and D
Mpreewhofgscanspaunds fl) Taay) beabtaipgd by deadtiog a wompbund ofgeneral
If&nﬂ;lasm VﬁmhéH@reiﬁeseﬁksCQ'g‘Péwt Ea%ﬁ( o, c%,% %%alkﬂ!&y Co-Crm

orrpoun s of general formul
Syeloalin-4a 7 Mm@/rﬂ@eﬁﬁaikﬂqnm rand Spo¥Ll ¥s.00, B, Y and W are

QR fihBe |ﬁﬁ%@ﬁ&apfﬁrﬁﬁg%r5ﬁ9%\feogﬁﬂ? n‘ﬁée gF ﬂ’l rt{%mpound of

fornmula (I correspoh
GrBeIA! f%?“'lae(ﬂﬁt inovhieh Zh 4, Zﬁzigeﬂa apddtb are aShd@‘mﬁtl in the general

dthfard ﬁ?hé’r&m‘éﬁ@\!'ey bng B! rf‘eQSOndg%Iqé?F%h% edrBu;S he a reﬂ%lxua)q~I solvent

presence of a base suc triet amn
SHCMh a8 dpivang. Bﬁ:ﬁ'uwiwmldﬁcnfdhﬁa?nmpoandso&generg! farmbla (111) is

eeipRRNGS tod pg&n'_ér?ti@h df ‘?Ir rﬂHﬂh?iaﬁJH Aium' Sh 1Y &AinBs of general formula

refresents an

The compounds (1) may also be obtained by reacting' a compound of general formula
(1), in which B corresponds to a chlorine atom and X, Xo, X3, Xa, n, Y and W are as
defined in the general formula (I) hereinabove, with an amine of general formula (lll), in
which Zy, Z,, Z5, Z,, Ra and Rb are as defined in the general formuia () hereinabove
and D corresponds to an amino group, by reaction in solution in a solvent such as
dichloromethane or toluene. The compounds of general formula () in which B
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Wrepresents an oxygen atom and X1, X2, X3, X4, n and

Y Lphed in the general forrrula(l)

h@&ﬂﬁ@&ggg%?he compound of general f or mul aPE:lT)’FRﬁ9°9’000051
h

be obtained by reaction wth2flhe conmpound of general
formula (111), in which Z1, 72, Z3, Z4, Ra and Rb 10
are as defined in the general formula (1) herei nabove

and D corresponds to a | eaving group as defined
HEFEsPRIKIS Ve 2 chintiRe alom apy Rrapaed fosheaspraangs pf geqegal formula (11) in
REPB P & hydre i b

t hat descrelsged in .?d} g]% &%o 9@%%?5%@ éféageﬁ{ stich as thiony!
Fhopide g Oée%?"dwfr?@ patigRally, Stbe Rsesae &f aihase 1sech as triethylamine,
lih E6ILAGHING Svernovh dditlIgSmetdnkl €d in the art, in

the presence of a copper salt in catalytic armunt, in

the presence of a 15 catal ytic anount of a copper

|Sft§ﬁﬁ§| withUWohptinds Bf §eHeR forlflfta Ymoin@vhl{:h Bh‘@pﬂ%@ﬁt@ %Q\IHZ group,

base such as potassi um car onate In a sol

sYéppragentis Bk anweniaosandrte. Xz Xehé:, emﬁa’uaresascieﬁg@m@rtae general
fromitig f{ll)(He}elﬁé%vbh%@&&ﬁﬁoﬁrﬁagfeﬁér%ralv‘ﬁ?rﬂulé h®) ﬁwayrﬁédSbtalned by

of prep aration is not describ , are conmer ci al
é%%ﬁtlpat‘ffﬂ@ the camgaund pligeneral fcrrmella gD, in whighiZurZe, éx ZarRBa and Rb

Riré B3 e finddy anHé‘lgESé(raV"fohhuIBr(ﬁorﬁéﬁébd@S%H'lﬁ’%grréébdwa@ to a leaving

literature nthesis 1985

\&PYR %ﬁm@e@ed DeEeinabquen SUED @8 a eming) atory & triflatpgewip, i example

Eééor&%%WM&Zé‘imﬂZﬁto HQ@QQ&%@Z& il 3%m. %89:054&12601 123 (31),

144 2007/ 010 138 or W2007/ 277, for exanpl )

HY /SRS esmethode desasibed it m lderaiure pr kngvanta fhede skilled in

Flmﬁgrtofn B{eeﬂéééfﬁdeoﬂf hscoBSér s&ERCEARGE: aﬁfoﬁnt in the presence of a
I‘CI allg?aval able, are describéd in

|CF fig @mosnbef 2eePPSF igrnde guchnss adiamies; the wholsﬁrw@sryegence of a
Besssidrass pdladsifn bérb@ﬁélb dhe; s{oi)%hf AAHs iRkl . 1987,

1589, Synthesis 2005, 15, 3, Synthesis 2008, 2,

201, W2006/ 040 520). 30 The conpounds of gener al

irps6REne ] the cBmpblinds &ffenbll fFImBRS 1Y 4rath& BIMaP réébent\ézwhen their

X3 and X4 corresponds to a carbon ‘atom substi tdted
WMadg of Rrepastionds aabdeﬁsﬁsedo@r%@@ramﬁ@@"v|aaa=laépfec; @ Fesegbed in the

liputiieOfh a:@abr%b¥r%9%5b¥nﬁo§99‘évﬁh s&5 d@?&rib@&' AH 'f?\%?‘hterature (D.

i ron erforned on cOrrespon g npoun

Kaitisl Synthesism1985( 12 )18§r T(M)Wligam§t4t b ChHar.N1993. 36 (9), 1291;
hlaizmem aqtvquzs U%msfebho"r?@e gybﬁodd?@rzp%%e%zob%m 144,

an a magnesi um hal i de or
m OerH@ 1r$§|qrér\é02&t7 g far@xamelelet hods descri bed
inthe literature (A Furstner et WO 2009/ 112677
PCT/ FR2009/ 000051 22 al. J. Am Chem Soc. 2002,
IQQ(@@)poum%% gqgerqgjf@gnqjlﬁeufl etwhan, thefr. mogg. ofcn@maratlon is not
48RBbed o6 Q‘bmn@&gﬂy %&éﬁlaﬁéagﬁl de cﬁﬁed‘ﬂot‘ﬁ@ it at%hspére?re prepared

skilled T he art.” The conpounds gener a

ey ppalggy (leyl pregassamdescrioae in mﬂltammg (iqtramrom(eeténwﬂ 1589,
anéﬁegsvno@.ﬁe@n@w QyAHES fbe&@tgm wéégdjeé/o PEa0) th a

cyano, aryl or eferoary group, ed via
a coupllng reaction, catalysed with a netal such as

P S‘Z*ﬁ% geﬁf}smﬁﬂn@s g‘mﬁ (oL @@r&@%%mm&&d% Xs and
X,; corresponds to a carbon atom substltuted with an alkyl group, may be obtained via
a coupling reaction, catalysed by a metal such as palladium or iron, performed on the
corresponding compounds of general formula (Il) or (1), substituted with a halogeh
atomn, such as chlorine, in the presence, for example, of an alkylmagnesium halide or

an alkylzinc halide, according to the methods described in the literature (A. Furstner et
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for exanple, with a bromne atom in the presence of

t [, [ cyani de, an arylboronic acid or
h@@%@%ﬁ#gm c acid, or via any other net W&TIFRZOOQIOODOS'I
described in the 10 |iteratur® or known to those

skilled in the art. The conpounds of general fornula
(I) or (I'l), for which one fromanong X1, X2, X3 and

3 Eggdstoacarbon atom substituted with a
UE’RIRé FAERNREIEEBRE; Quaguings ed Bt af. f¥rg. Chem. 1998,

fﬁsrm 12B82)FEF &P G REoW? PRSI SKIRG .ﬂ%earre' formul a
() 15 or (11), substituted, for exanple, with a

brom ne atom via a coupllng reaction wth,

FESPESThHOLRIGY of ?Qrge’r‘ﬁf' afggnurélm)giﬂ @gfoprvhéh %g)bfﬁ%ﬁﬁ%éﬁg XN X,, X5 and

t resence o

p’gq F‘g{ SHRPFR 0] caHon) afem substitiedi Wilh ecyaee. rsWisor heteroaryl group,

dﬁé@ befftaihet VACa chifiRg %é’&t%nof:atggge\‘m witR aI 0o} sﬁ%ﬁ la!s‘;d%lladrum
he art. 20 The conpounds of neral fornu g

(Rq mae%h o lhe FerRSRPRAING C@F@Qpﬂ@(@)m% foreyla Wi or (1), substituted,

abt aixaegl frvﬂm h n a
7o SRR WAL SRS SRR 6 FASRALO, Bl Agag el on

I) I
MB?@MQ&%% RisaRanYBaePicIRs., ion vishanyl ¢therr method dsscnbed in the
Kitsraturd 6r Rridmao Mdsk skifled [ thBgrtart . 25 The conpounds of
general formula (1) or (I1) substituted with a group
-S(O -al kyl or -35(0)2-alkyl nay be obtained via

opﬁeotahrpmn@é oﬁé&e@é?“férgﬁlgé;{l ng;e g&rvwamgﬁeﬁ aﬁé}ﬁf R! X5, X, and

rmul a
d{: ﬁ?fresaé & 7y C?'@Oﬂe@tﬁﬁd§“b§?§§%§ vii@dai !iTOtJIheNRARs NRsCOR; or
INRSOBRY) hayte lsbtarr@d e fﬁ@%%rrﬁgﬁdn'dfﬁg doﬂnﬁo?ﬁgééftgen%%l formula (1)

The congoun s of general fornula

Sk jRsieed; fon eéa@‘rp!ﬁmlmmmommeamv viapp opeliBg2Raction with,
Mespeltvendtai Basthe rmahrbe 6P " SRRARMIJRIInCHEP 9 mﬁﬁéﬂ&wﬁ a pase, a

neral fornmula I_Ry%)or (I% substitute an
SPERHSING 814 i aftaclumybasdack §alalyplorRooPISiNGolRemetiypds described in the
aRyAtatd SHknoWh t&tHob@ BNl ih@Re accor di ng to net hods
described in the literature or known to those skilled
in the art. 35 WD 2009/112677 PCTI FR2009/ 000051 23
The coRpbastdst qeinef Rsthdla (i
dihhe a @06'1@) §ut§s'rt#auzt/eo°%|t|4 L) roup Cg))NR4R5 may

gubstltuted with a group ane
¢ nRiaIET ST e (CONTEsRANCINGS SPMBRUNdSN optganetati fermdeo(l) or (Il)

40bstiti&d with a @ @r‘oﬂﬁ be&di®h Q%?néiﬁ&fsr Be%ﬂbécf‘ irf h'% literature or

|iterature or known t hose [Ted 1n the art.
EW%@S%kllﬁeﬁemaw ormula (1) or (I1) in which W
represents a sul fur atommy be obtained, for

reacting the correspondi ng conpounds of
ggﬁépglpof' $ref @en%na? fegmuga 1y jori (H) wHbstiuted rvdiy eseraup -8t0)-alkyl
Q%yg(ﬂ)z-éﬂ(ﬂ”ﬁn TWHehoﬁafnﬁagﬁé‘toxﬂéﬁ&n F t ﬁ?%ﬁé{’ﬂbnﬂn}g gompounds. of

reagent . ound ener al or mu

Wﬁeéﬁ' fRQ“@@rG'é@ﬁéhdsuttSatL@eqowéh e thierjkyd roseyp, according to methods

described in the literature or known to those skilled in the art.

The compounds of general formula (1) or (1) substituted with a group NR4Rs, NRsCOR;
or NRgSO;Rs may be obtained frorh' the corresponding compounds of general formula
(i) or (1), substituted with a nitro group, for exampie via reduction, followed by acylation
or sulfonylation, according to methods described in the iiterature or known to those
skilled in the art.
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borne by a nitrogen atom such as an acetyl,

or tert-butyl oxycarbonyl gro
b&@%@%ﬁg%ml group, nmay be deprotected, lf’o&f’%%m&(m%?
to chenical methods known to 4%hose skilled in the

art, to give conpounds of general forrmula (I) in
V\,hi ch R3is a hydrogen atom 15 The conpounds of

eral or I for ich R3 corresponds t

S GRS Orebbt rapia) bl b rHAIOGAMIE Rearop SONRR, may
cn@mtmﬁ vk aﬂﬁf@ﬁo@* sifrfflaMmy thaf Hbsér@édwnlmﬁrrﬁf@z:e 1990, 45, 346, or
corre(ﬁ r exanple, to an acetoxyal %

59 EwﬁﬁhR@% descrbed indbe fitgraiereras kn@\wém gse #@l{qﬁ!daéhe art.

knovvn to those skilled |n the art, such as reaction
\MB,% a base, for 20 exanp alueous sodi um hydr oxi de
%F%PPUFHP of sa'aftrﬁbfﬁrwlﬁ KUé’ﬁ BIIRykicheY regfesentafpulur atom may

NSy Bistsinge, foPéxanfié| by reb@ihg ke Eéﬁé&bHﬁHl@d c&ﬁﬁédﬁﬂb of ?er?eﬁ"al formula
@g (I?'Lrﬂ”%i ol vent such as  nethanol or et hanol

ik TERMSENE FNRY¥EeN 3i9h Vilh & ERATARY Such as Lawesson's
dride, in a solvent such as tetrahydrofuran. 25
Alternatlvely, t he conpounds of general fornula (1)
for which R3 corresponds to a hydroxyal kyl group nay

bﬁw@&ﬁrﬁbcﬁ@ﬂs fof Q@hérﬁﬁoﬁ‘ﬁﬁ??l}' MStSwifith 85 e6#&dpohat B4 %rotectlng group
%PYI n . whi ch corresponds to an am no

ESHBPRRD atPEﬂs Sé%'aﬁﬁ@e acefyl, aethqaqymewl@m%l{) Ryivfoxycarbonyl
ggr@rhtp or by bbﬁ@ﬂé)ty@ﬁrb\bhilhgr%[] Oh"&?gﬁég%ﬁ}dté&ed e&Q:%FHings'&?tbhemlcal

I
St R oo, P i o L Y o e St bl Tormua ()i

ogHicteRpRfydranen AoMup Cl- C6- al koxy,
Cs-C, -cycl oal kyl oxy, C3-C7-cycl oal kyl -

Cl- C3-al kyl enoxy- or aryl-Cl-C3-al kyl enoxy and X1, X2,

Xde ehpdundy clitfen¥YaR G mifa (l?jle%\r/ve Qgﬁi:kr)\' R%\ E?:?%ﬂ.?ﬂg% {% a hydroxyalkyl

forrrulaé reln bove fo in

P M &)&e el d [ thessompeurdsialo gRpRIabforgifefl hfor which R,

foarrespondt) for exb

oAl SRt bt SR i
capmisebmethods kngyp test fr@seusr'f'"ﬁmwemrt SYER @5 serrlion pithza base, for

%@mple-a%(ueééé séeflum fhgahb&ﬂi@ s@hl’t‘.l‘fioﬁ3 drf?@é&’%ﬁ%t;ﬁ ah K, for example

e obtained, for exanple

R 06 Rﬂﬁs Pg a; it %@”fmaaé'thwm REt§osiusy inrArsaleahelicosolvent such as
SedIRATRI 8r ethafbol, MrbhclionWile BasficingdBeft Sdek a¥sddith bdrGhydride, in

oL)ent sucL as tetrahydrofuran

Alternatively, the compounds of general formula (1) for which R corresponds to a
hydroxyalkyl group may be obtained from the compounds of general formula (lll), in
which D corresponds to an amino group and Rs corresponds, for example, to a
pivaloyloxyalkyl group, by reaction with an organometallic reagent such as
trimethylaluminium, followed by coupling with a compound of general formula (1), in
which B corresponds to a group C;-Ce-alkoxy, Cs-Cr-cycloalkyloxy, Cs-Cr-cycloalkyl-
C4-Ca-alkylenoxy- or aryl-C,-Cs-alkylenoxy and X, Xz, Xs, Xe n, Y and W are as
defined in the general formula (l) hereinabove, followed by a treatment in acidic
aqueous medium.

The compounds of general formula (I1) of Scheme 1, in which one from among X, Xa,
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(1v) (V) (M) CH2)n (11) /CH2)n Y (M 11) Y According

t ' , the compounds of general formula (I1),
d&é%bﬁggﬁggwhat nis equal to 1, 2 or 3, RCGIIF 2009/000051
obt ai ned by reaction of the c@dr espondi ng conpounds

(M) with a 10 reagent (VIII), in which LG represents
a | eaving group such as a chlorine, brom ne or iodine

a%(ﬁ%cfp% is equal to 2 or 3. The reaction for the
f ReRjESee a @'@H@&:Hdgn #hicheR e caresponds) faa a(grodp -Si-(Cy-Ce-
@Mi)@%lﬂﬁ@ CFFSQedtsE‘ d oy %SQ'EA%QK& |, InBPSR 55& eda%r example,

sodi um h ot assi um carbonate, 1n a

Y mmﬁg‘mﬂi"ﬁé‘fﬁw fropehemede, di net hyl suI fOXI de
or acetone (n = 1: Kolasa T., Bioorg. Med. 15 Chem
1997, 5 (3) 507, n = 2: AbrSghemetZh R, Synth.
Commun., 1995, 25 (1), 1). Wen the conpound of
general formula (M 11) is defined such that n is equal
to 1, 2 or. 3 and LG represents a hydroxyl group, the

g:e) of gﬁqr ) rrul aA(II xray be gobtai ned Qy 8
actii ng—ttre

np und f (Vl—)*w tsg/ N
FourfeF WAy e al Z@Nf"brrru?’a ( NI N hQGpre %w
a phodfhine, for instancdrri phenyf"phosphl\&% and a }Cﬂz)n

reé'é’ent for instafte diethyl azodicaboxyl aye, an
di ssol ved in a solvent such as dichl or onmet Han&lipr
tetrahydrofuran (0. Mtsonobu, Synthesis, 1981, 1-28).

Sicoorbimgty thig hetrmnn@waﬁﬁ)oaﬁdsg n%l'alfcﬁﬁ'ﬁﬂé' (ﬂ) (dehaled*a)bh that n is

ed, b act t he, conmpoun enera
PR & 2673 He PREDecdihybanianar tscrmeaponcbanprapauugs (Y1) with &
reagehfe (Vi ssehice LS re@rd@mee@emgW &&g &g @hlbﬁﬁé 'bromine or
i i sopraop

a reagent C | e,
ﬁg’& oMb &R ?%t'% 9803'?@% ve?d Of (i ahEb FAGEN o Hweaéormat-on of the
dmmmmermtgbaael formulaelly Ay o éﬁoﬂﬂed Wth\éﬁﬁ‘@sérﬁ@ of a base such

8 ner al forrrul a | s defined such
A b, Yy °pE eoiim, coroppiescin < apBayRelgent such as
gmmtlwlfemdm:ds &lnﬁéﬂlhwrsluﬁé’xld@fo?"aoﬁ%n@r nl 904 %lééaom BiBSrg. Med.
act g@ 9/1 PCT/ FR2009/ 000051 25 f
el 2 5 RHen SomhoAmEH5h RychHeNth Corsrmi 19961 25 ().

be performad by appl [ cat| on or adaptation of the

%é ds descrl gg 3 chwald et al. (J

oling Gh genaa OF”T#QW'HHG deted Sumzthatmlgsayal to1,20r3
mcbt@rrabdeyemtlctehycﬁtﬂxyl RPdUp, MTBSAPSURs It go ﬁén‘aFforFﬁ%% tl'lz]may be
bﬁan ‘ignF n the presence of potassiumtri
PRIAIPES BY, e@ggrllg:glecgo ogn@e&wer@éanfn%%) with @@W@pund of general
foanlmlalevm@m tm@bgehderbftdwshdypﬁﬁ@nr& itarfl tﬁ?ﬁ’ér{y\fﬁl‘ﬁ\%}sm and 2

th h |
Boaydh P HRIS HodEesviencimmmhedc smanmaerbfoich as

diemerdmkttans o tearabYlrbrurdre (P MiRBASSEL, fyRiReds OB §- 2‘8?
heteroaromatic 10 al dehydes substituted wth |yl

group of general formula (1V), in which X1, X2, X3 and
Similarly, the compounds of general formula () may be obtained by reacting the

compound of general formula (VI) with a compound of general formula (VIil) in the
presence of a phosphine supported on a resin and of a reagent such as, for example,

diisopropyl azodicarboxylate, dissolved in a solvent such as dichloromethane or
tetrahydrofuran.

When the compound of general formula (VIII) is defined such that n is equal to 0 and

LG represents a leaving group such as a chlorine, bromine or iodine atom, the reaction
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X4 are as defined in the general fornula (1) with one

0 L ponding to a silyl group, by re L.on
wf’\’@ an Qﬂgﬁ?§a2| doacet at e of general formul gc?f;f:hzopamooom

which B represents a group C -al koxyl, for

i nstance ethyl azidoacetate, in the presence of a

base such as sodi um et hoxide, in a solvent such as

et hanol t hano o,.give the 15 al kyl

2*"51?l WSE?%%@E%P@EP%LF“%&%%?'&?W%WHR Q')(ﬁx‘ay berprrinsmed by application

poroatiaptationrof temathoas vesdriddd byns. A IBRANSIdUt %3 AAOLBem. Soc.,
for exanple in xylene

rg refl n | vent
A0, Torarta27 o59 2Hifa ofods Mg oretkmibbr widse andnefationbaase n basic
i mediben, fortaiamblﬂlﬁ tﬁﬂf&bﬁ&@bﬂﬁtaﬁunﬂnph@ﬁ?&t@ hﬂ the presence of a

Ch 69, 100, 1599 and 1970, 101, 16
?o%gle@%? ey as cdpmﬁgodxc%g opienga]ly @ﬂwpregent@ﬁﬁ Ay éd@tlve such as

alN'-dinethidtyeloneyare-£,2-dEmiRe, tHO Sholel & érﬁ%?gérﬁc? 7so|v\é\ﬁt such as
?T@s et at., J. 20 Chem Soc., Perkin Trans.

§%196: P. Molina et al., J. Og. Chem, 2003
68(2), 489 499; C. Mody et aI , J. Chem Soc., Per ki n

ans. 8584 2%3% 2196; J. Sawyer et al., J. Med.
éﬁ”& Om%a ofygenesa forguds () arppipearedfiamearomatiogr hateroaromatic
Myd&mm)sutu% witH sembmc@l of ehé\‘@l foﬂhmat(!v? Nin Q\ﬁhuéﬁ%, X, X5 and

rmJ be ‘obt ai ned

ound er al by
%@r% ‘15 'P%%ﬁbﬁ’etgr?@e%ﬁ wlmtﬂ kw@benﬁﬁamoeﬁewen@nmtoa silyl
fgnmup,llhy (edctiori Wvithhen ralk@sgﬂnasacévéteaoffﬁé?@rél%ﬁhﬁﬁf(vu) in which B

¢ e in a csloéve t ﬁuch as tol uene,
%%?rﬁﬁ Aiaou Coe-alien. losioszAee et aza@@&m#m@ the rimsence of a
ddapEath as sodlumré!h@@dﬁ Sn d@ﬂéhb%&h‘ 213 éthﬁnéi'dr@ﬁé&ﬁéﬂcﬁ to give the
%g%gb% Drmvers et ai Anlﬁ' 2007

Glfc aamggmrgeggr formu (V)g@' hm prcgﬁgﬁah arezb% converted
#80 iIrRRR- &%hlﬂdﬁl&ees@ér@lmblréﬂﬂmgmﬂ\%hﬂ%%ﬁ A RIS Soluene,

555 tedrvmtha?sré% oup of eneral forrrul

B GFE RIS ool Ascutbetl o ipfaiara pmelsbergen ekl donatsh.
Glivesi., nms;;rraamlrngsgaitsanccwmapwmna Rgpgi?éell g:?rygfhesrs 20(3(5 d16 2751-
PSR TR Ao Ftbizeuic) O, TRLITS) 900U I, Fiees et al,

Gihein. Sohalegen Taineny 3084 218922106081 MBINAR2A0Y bieCHem., 2003,
In the position at

0 n i odi ne
RFIPLHEREY: & ooty sbgl. & Gl eSamtpasiiickins T 1884, 2186-2196;
8awyen! e dhy Jr Bedt CREm\M2005,248]188B1888E DS ¥8HheR Synlett 2006 18, 3140-
gﬁ%ﬁmt hyl di sil ane, in t he presence of a catalyt
nt of a nmetal conplex, preferably a pall adi um
conpl ex, for instance

h 'l ad h |
ARG, bie Brivatbon s tes cmpa Rds chgenaraldomusa V) ey be obtained
bmdéc@ﬁﬁﬁsiﬂ&% anek @Hypﬁiﬁbgh%ﬁﬁs of b@nérQﬁOIPﬁLﬁ§ F%C f AL 8fesence

(ga ot assi um car bonate, "at a ature

&t @Qa'H%@eéﬁ‘g“E'ﬁ’é iR, 8iSOVREL 35196 tolene @t aé@mﬁmmre of between

Zﬁﬁa@ﬂicﬁﬁo‘@ aﬁtfcofd‘r@ B ah %@b%tlgﬁ%?rdr&sgolé '&eFﬁfbe&Hn the literature
é é l] E}ja In et al ganorreta

(IIJQ% overs ¢t ). J Ag_Gheg. Soc., s’WP?a 20 580-7801; J. Gawner et al., J,

ModCtem., 2005048 633806896, L. Goossen et al. Synl ett,
2000, 1801- 1803;

The aromatic or heteroaromatic aldehydes substituted with a silyl group of general
formula (1V), when they are not commercially available, may be obtained from the
corresponding aromatic or heteroaromatic aldehydes, which are preferably masked in
the form of an acetal, for example, substituted with a halogen atom such as a bromine
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10 H Matsunoto et al., J. Organonetall. Chem, 1975,

8 : 77 358). - for exanple byreact|on with
a%gqngﬁﬁéﬁh as hexanet hyl di sil ane, in t h@®GHER2008/000051
of a strong base, for instance6

hexanet hyl phosphorotriam de (HWT), at a tenperature

close to 20C (adapt ation of the prot ocol s described in

the literature: . Meyers at al. . Og. Chem,
1973 iodige, if dhye P%tm ai@é;lsvh the sify Eiwari&uwéte iafroduced:

He{o&feﬁ@r)’islbﬂﬁj reacdf¥P IwitPR dls]féné §l) h ﬁﬁéxa}rfé?@ldlsnghg in.the presence

omati ¢ . or heteroaromatic al substitute

Ofﬁ F3ieivii ampuRifof genetabsompiey, rmfgraply\e pallgdiem cdmeylexrfer instance

neetrald Bh oft
TSI, kot 51l M) By

e%§ r '§%IEPF9a%e>@mﬁﬂMRmﬁpwammm irethe \peesenpe pha base such
m&spdtaﬁhn@ba%hﬁg athPrefpbddturd!? FBPthe%n% & %{18 ﬂier leﬂ'l%e;gdlnt of the

cgange with  an organometal [ic réagen
Q’?Qh adapigfiony pf |”f‘?1|REﬁ§°CqTﬁed3$§tlbﬂd i tae oiterature:od. Babin et al.

hﬁmgmmlehé#ﬁ“m' VAR H“E')S {RRd gRy Q&[Jvar S8, chem.

t h_or ganohal osi | anes’ or be converte

pn.gef9Q 16821896 adapﬁﬁ’@ﬁ%ﬁﬂ ot tahe Swewetbd2000, 1801-1803;
d-EWtsthﬁ&oleﬁ at,he Ord.;éﬁo%ef:‘éfﬂ Chom! @75 %E@ﬁ;{'@e 7.358)

preferablé‘/al performed at low tenperatures’o
{9roRxepple Ry reastian withsedistanesuch @s desamnetpidisiand) imthe presence

e:t B %troﬂz ba'é'é,E f&r@ﬁ*ﬁﬂ‘i&t Hé%ﬁn@fhyédﬂ%s&{o%tﬂgrﬁldé (Hﬁ/ﬁﬁﬁ rét%et(gmperature

E’@ ture: Bao- Hui
5688 1o 8"33‘%9" the protpgals degcribed inl the ligyaturet A. fZ@éybrs etal,

V30r@ 0 38827, KT 15) \igRe |

i@ !?98 D, Deffi e(uxyg 5% 26 ,% R ISh'”{aaﬁ%ﬁfegglﬁé@%ﬁéggg 2001, 55
ol 11‘559(é) 2415-2422:  WD2005/080 328 S. G Davi es

et al. . Chem Soc. Perkin Trans. 1 1991, 501; 30

fﬁ %J(Z(Eulner et al J O g. Chem, 1981, 46,
® ATYURfiE oGhelgroargiRatin alsiﬁhydwe&ubamfe@dowth 208091, g®Ep of general

(Zoggala %??ﬁgﬁ% L éig%dgﬁﬂéﬂcéu% %Lable ey g:a%%fcgﬁa.m from the
ol e garomatic qggmjemgrm)atlc,a@emﬁti\rasg such as a dibromo
@é‘rﬂftaﬁ% H’Qﬁ'l&'ﬂﬂ%ltl@ﬁ@?ﬁlhﬁh tﬁ’e égpg i ﬁehlﬁtréjrfh%?ﬁ l%f@xchgnge with

|'so the conpounds of
i"r | gganqmgtaiic repgent, fan !ft§ ancelmbutythtnugw)u Jhe (rietdiiic, aromatic or

N&EI@ErdHﬁéti’c%ﬁﬁétﬁ/BE %GMOHQ&P%% eggT\leﬁ@?r%h%?o&gg&es or may

a methyl group and Et represents an
% ERveighjpianaemy rderivatives| bya@dantattoer ofette anetbododesdnibed in the

herature ST r@éctrohqsogﬁamﬂwgrreﬁmésogét%?erﬁﬁr uf3 T belwgen-110°C
apdgopmyiempesaturg, inp ﬁolyqqt &ycli ps lgthef or THF (Adapdation of the protocols
described 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 al., Heterocycles 2002,
98, 383; D. Deffieux et al., J. Organometall. Chem., 1994, 13 (6), 2415-2422;
WO02005/080 328; S.G. Davies et al., J. Chem. Soc., Perkin Trans. 1 1991 , 501;
G. Queguiner et al., J. Org. Chem., 1981, 46, 4494-4497; G. Breton et al., Tetrahedron
2000, 56 (10), 1349-1360; S. De Montis et al., Tetrahedron 2004, 60 (17), 3915-3920;
L. Buchwald et al., J. Am. Chem. Soc., 1998, 120, 4960-4976).

According to another of its aspects, a subject of the invention is aiso the compounds of
general formulae (lla), (llb), (lic), (I1d), (ile), (IIf), (lig) and (ilh), in which Me represents
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\ I\ pg Me3Si \ I \ oD\ I \ OBt \ I \ OBt Me3Si NO

' 3Si NO N/ CFR3/ CFR3 1 %M/
W?%ﬁ%%ﬁ?ﬂ h) 5 The esters (Il1a), (I1b) ,*’C(ﬁ/#é;b09/°°0051
(lid), (1Te), (11f), (11g) an@?(I1h) are prepared
according to the processes described in Exanples 18,

22, 25, 28, 31, 32, 35 and 37. The exanpl es that

foll ow describ he preparation of certain conmpounds
i % ”&eg%rga%% 8“5 ffﬁ rwjtgﬁe &N DY APy . These SOMPReHRgR ate useful as
ainernediates fortth@ Gyntidss Gfake BomBéRIdY of forinlileyst rate the
phesent inventiqp. The nunbers of the illustrated

co

s\ n°Tabl e e BFentnt [ F

mcr the L&MRangl ysgs; pd Y, N
chr omat ogpaphy coupl ed t mass Spectropetry) and the

IR @& spectrum co (—tgrgmthe struc es of the =
conpou obt ai ned. 1 ample I (Co nd 1) \

N- (2, 3- Di nety| - 3H- i m dazofd, 5- b] pyri d- 6-gb) - 5-f | uoro- (g
1- (3-fluorobenzyl)-1 Hindol e-2- carboxamde 20 1.1

( BEf IMed [)ed Hind - cadtboxyl | OFt
xi{de solu : epared
di 8Bm Mmagidr oKi pel | edesi i =50 o

Mefs g7 (28. 92 nmol ) O
nmL of r, 1s added a solution .6 g (24.10
CF; CF; Me

mol ) Yof 3 et hyl
5-f1 uo¥ o~ 13- f | uor ob Zyl gy 1H i ndol e2- car boxyl at e

(Vm2006/024 76) in 241 nL " of ethanol. e mxture is
heated for 2 hours and then concentrated under reduced
25 pressure. The resulting solid is taken up in 200 nL

'yt , . .
TR o) g A V08 (1. PR 268 anbl ) A Gprte aondths o e
Rrasghses descrikashio Exramates d 8h2irasc B8,611i, 82,35 ahda3d t hen
extracted with 200 nL of ethyl acetate. The WD

2009/ 112677 PCT/ FR20091000051 28 organi c phase is

fTha grampiea dhat Eplipwi descnitie the peepandtioofof wertain cempouwndsén accordance
Wit f dj. ym chl or | ution. .

Y3 B el gt SR 8l 5,3 s o
peEegatieavention.s theenumbpere of theyillustrated b @oundereferdd divese in Table 1.

: h bt ai.ned
PR A il e CXHRELE A el i SBumec
Bagg rapericemetoy) amd tiee IRest NMR tdpecsymt toediims . thé . @ructures of the
= Dipethyl -3Himd 4,5-b id-6-yl)-5-fl -
%br%éoﬁdg&ggaﬁﬁ% i m dazo] ] pyri yl) uoro
1)

(Ith)

enzyl)-1 H indol e-2-carboxam de (Conmpound

Example 1 (Compound 1)
N-(2,3-Dimethyl-3H-imidazo[4,5-b]pyrid-6-y!)-5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-
carboxamide

1.1 5-Fluoro-1-(3-flucrobenzyl)-1H-indole-2-carboxylic acid
Aqueous sodium hydroxide solution, prepared from 1.15 g (28.92 mmol) of sodium
hydroxide pellets in 50 mL of water, is added to a solution of 7.6 g (24.10 mmo!) of

- ethyl 5-fluoro-1-(3-flucrobenzyl)-1H-indole-2-carboxylate (WO2006/024 776) in 241 mL

of ethanol. The mixture is heated for 2 hours and then concentrated under reduced
pressure. The resulting solid is taken up in 200 mL of water. The solution is washed
with twice 100 mL of ethyl ether, acidified by successive addition of small amounts of
concentrated hydrochloric acid and then extracted with 200 mL of ethyl acetate. The
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To a solution, stirred at 20C, of 0.25 g (0.87 mmol)

I (3-fluorobenzyl)-1H 10
%4905%‘&5%3 xylic acid prepared in step 1. PCHER2009/000051

(o 96 mmol) of N-(3- dinethyl a8 nopropyl)-N

et hyl car bodi i m de hydrochl ori de (EDAC) and 129 ng

(0.96 mmol ) of 1-hydroxybenzotriazole (HOBT) in 8 niL

of DMF are added 130 microlitres (0.96 nol) of

t PIgBIyRNRRE e fiadlly warbigd 2wige it 100 Bilnefongtebpnd opes wish 50 ml of

‘ 2s§uﬁtéﬁk5ﬁibm3&ﬁ16rmbd§ﬂ&[oﬂ aried BVéH ﬁbgﬁem rs@lﬁ@tboédodé‘oncentrated

(Ukr ai nski i, Khi m cheski i Z hur nal

THRAEr S5e4GegPrRESUer Aftgrsdrging rat £9°€ ginder Fﬁﬁk‘ﬁ%d &reszg@ £rfdg of the

t BERCteRIORaN Sk b taRE In fr%dféﬁﬁ‘%fl%r §§1ﬁiu’vﬁnchTi§eused withoyt further
resyl ting product is taken up in 100 ni of water, éj

aplﬂﬂf'é'@ﬁ'% 'f‘éfﬂ%reiséoféb? PYHheEE.-by filtration and i's
purified by chromat ography on a colum of silica,
elutin m xt ure of dichl oronet hane and

a
n%?han’gt(Z 31£Pf@ethyéréﬁrl@i¢§20[é&n@]avrm -bry! - SHbiopa-bdrfuorabenzyl)-1H-

cggaé@e&rmnﬁy@wn%&gdt@ a quarter of their vol une.
20 50 of n-heptane are added to the solution, and a

sk ?cPOil%'OB-oﬁrtlrr@étaé@(lH; 41i0-25 at(0-8A ramel) ofipfluerorintifiuorobenzyl)-1H-
r 204 r 0 e d t (3~
ity il S R S
pc,yme hy[gm'grgop(rgpyl)lN thhyigarggdlmde 1hygrocrgjozgde( s(EDAG) : ad 6129 mg

(7(m89762rhhqol)7oﬂ61 h%&o?)oeh%tnzl_ﬁéﬁezsmggﬂ) R ?_07 mk9 c&ﬁb Hire added
21530§pf;roh§eg}(_a 86 mql) of tggtélbfl@[r@ ar(lmeﬁogmdmg)m 13 mmol) of 6-amino-
"Q ﬁ%rrhﬁthH fr‘rhléﬁﬂ@ﬁ@]rf%@l}@yﬁyb%cﬁroﬁbé '(éklfakr}éﬁ?if Rhf]wéi?esfnll Zhurnal

gbe zyl)-1 Hi ndol e- 2- car box-_ am de. ﬁrocess

4 Jeﬁor@apfm mxtarem sded i fai |8amowz§ 8h20°Gfand then
@éﬂﬂmtﬁétéd @nde?'trédiddeBQJreéﬂuFJ‘ T(PleE?eQJllfrﬂg rﬁd%%a)b@ﬁ up in 100 mL of

5-fl uoro- 3f|uoroben23/ 1H i ndol™e-2-c

e apd é@&?%tat% issqoliectad by Blirgtion msyumecbty @hf@m}ztography ona
Q:oﬂ.ﬁ‘ﬁrﬂ@f'ﬁircﬁeélwﬁd Wltﬁ‘é%&tb?b &dl@']l&ﬁﬂfeﬂ’iaﬂg ahd AeSEHOY The fractlons

Zasshi, 1950, 87) . he end reacti on,

FOBHAERg the B@dé%e@nmrab@%n @nd eavapeiglasety praveser ef éhemr volume.

tgoanAL bﬁh%})i&ﬁe'dﬂe 488ed"o AE sWRIIGH, and é’@ll@lqg%lﬂ%?e@?gy filtration and
PCT/ FR2009/ 000051 29 pr eci p| tate I's col

fdried vadergrducadpressupr, r1ﬁf3 imaolishe expestast Rgdugs Ay tbns isolated.
GepuEn7oL o78t¢im na, eluting with a mxture of

- dichl oronet hane and nethanol . The resul ting product

i'§ NMRAPMSD-De)e dcpprmr: dﬁ\ﬁ%(ﬁhﬂﬂbﬁ 5%(md1R); 8 isoI;His 7.6 (m, 2H); 7.46
SRR @ g 7 R T B3 ZHEYRTG 2 are e

i35 2668 3H. mp. = 264 - 265C 'H NVR (DVSO-DB), S ppm
10.85 (s, 1 H; 89 (s, 1 H,; 867 (s, 1 H; 7.61 (m
2H); 7.51

Example 2 (Compound 2)

N-(2-Methylthiazolo[5,4-b]pyrid-6-yl)-5-fluoro-1-(3-flucrobenzyl)-1H-indole-2-carbox-
amide.

The process is performed according to a method similar to that of Example 1.2, starting
with 0.5 g (1.74 mmol) of 5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-carboxylic acid
prepared in step 1.1 and 0.345 g (2.09 mmol) of 6-amino-2-methylthiazolo[5,4-
blpyridine (Yakugaku Zasshi 1950, 70, 187). At the end of the reaction, the product is
concentrated under reduced pressure and then taken up in 100 mL of water. A
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(s, 1 H; 731 (m 1 H,; 7.2 (m 1H,; 7.05(m 1H;

%%@Hﬂé%ﬁ"?o (s, 2H; 2.87 (s, 3H).  Bxamle2o000/000051

N- (Thi azol o[ 5, 4- b] pyri d-6-yl ) 28-f 1 uor o- 1- ( 3-f | uor obenz
yl)-1 H-indol e- 2- car boxam de The process is perforned
accordl ng to a method simlar to that of Exanple 1.2,

qg ltg (1 11 ol
5PFPF'B'6% I ol Cteﬁtnyr H’E‘yP?d PHMW&@M chrerEategRPY en a column of
aalurdinapélemig \ﬁi&i‘l a ﬁti)&hl%%flimhl@&ﬁe@iaﬁ’@aﬂd ehethbnd TRERsLItRG product

q yridine 15 (W2007/100 758).

Af recr% glh{ﬁdgffz' glg)cha 5oH@ i Fellegted bysfiltration, and dried under
Cedomatredsteb, t:mdemg oﬂtﬁduﬁﬁéwm&wter@mds {dBRfed aken up

in 10%{521_ %fo ter. A precipitate is collected by

TPt 7 4Pt 6r£5%d i s purified by chromatography on a

dal IR gmm-mg) %prrﬁlmtalsrtl Wi)tbga(s THXB'678s,OfH); ;7,61 (m, 2H); 7.51

dlchloronethane and neth The resulting pro

{@ctsf-ai (Mz &) 7o, 1ﬂrﬁthaﬁtm,, Tk 8.9ms @H):h. 9 §s, 2H) 287 (s 3H).
collected by filtration and dried under reduced

pressure 20 340 ng of the expected product are thus
ile@mpled (Campound 830 - 251 C' H NWR (DVBO-DB), S ppm

%@gﬁ%e.(zglf[g(;?njﬂ]pygﬁb@)ﬁﬂuo% Ws-fl r&b%&wzéih’%md%i@ -cgﬁsz%mlde
(mlH) 7.08 (m 1 H,; 692(m2H) 591(s 2H) .
5 & gorfofrd Qéﬁ'&i‘dlﬁ }oa ethcﬁsnmllaﬂ' t? fhaiof Example 1.2, starting

L‘Y— bb F uoro 1- S] uorop
hn8ok- 8- (1 apmeihyaf] aduerer t-6- %mtaqreymmbmdole 2-carboxylic acid
Eye“paﬁbdzw st AY hnd? 022034 Bt E)@4pﬁm9ﬁb%ﬁ5&t |azolc1L5 4-b']pynd|ne

th I b
@gn,ggépéog'daﬁ?ng&mr gn%p}/ Ieg rqapgom,gthﬁrmpg!qufls concentrated under
?ed@.bb@rpﬂssgul% SHdihbh @AREN &l et U’Dnﬁllﬂof %té} A%ﬁ‘enﬁ&ta@@ dollected by
no- 2-t hi oxoet hyl 'pivalate in
g(lﬁ%‘?ﬂ e isspuiidiad &y ghsematopmphy oata potvmn ofapluming, Ielwing with a
HiiBre JFdichbro@bthahe hd E?fﬁéﬁéﬂcﬁ’ 'ﬂ{eere'S‘GIQﬁE ggﬁ Eﬂ@ recrystallized from

m xture, and the organic hase I s was ree

fethansb and a oﬁo"%l% éio”%ﬁ’ﬁ%id theﬁttr@imeaW dried 0@den_resiuced pressure.
&0 H-@aif% é@@b{éatp%‘d&{é%qhﬁso isn. The organic phase

is then separated out ried 5 over sodium sul fate
%1?@1‘3 h€entrated under reduced pressure. The

M el DMQ)%%‘?% éﬁrﬁ%@g HEP@QP&/ WP 180 e @1 Q%d7 61 (m,

is purified mat o
&t +519(smtd)h7e31rﬁmﬂtlié?23tm ‘rh'épfaﬂémahtd 6t92y(m, abipt5Ete(s, 2H).
1.45 g of a yellow solid are obtained. 'H NVR (CDCl 3),
38 ppm 9.55 (d, 1H); 9.09 (d, 1H); 5.59 (s, 2H); 1.38
4 (Campouynd 13)

.h
g‘%g@gﬂ%ﬁl §-ﬂ{;&5§he¢pﬁ%@)§@h dll-?lﬂ&é%ho%glf E[Fnt |a%|ld%,4-
fe]ayr&tﬁ-uﬂmewwa&atdm[wahylplpppmatel 2-yl)methyl 2, 2-
di met hyl pr opanoate, prepared in step 4.1, and 1.68 ¢

(8.89 mmol ) of tin chloride in 50 nL of ethyl acetate
4.3 st (G-Nipthiazoldf 4t pyridedsyianeth @I, 2-Aintethyipropandatere, t he

A G318 6 g (29.48 mmol) of 2-chloro-3,5- -dinitropyridine and 7.74 g (44.22 mmol)
of 2-amino-2-thioxoethyl pivalate in 50 mL of sulfolane is heated for 2 hours at 105°C.
After this time, 150 mL of ethyl acetate are added to the mixture, and the organic

- phase is washed three times with 200 mL of water and then once with 100 mL of

saturated sodium chioride solution. The organic phase is then separated out, dried

over sodium sulfate and then concentrated under reduced pressure. The product
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m xture is poured into 100 nL of ice-cold water. The

CHA2oDS TR T on of <odi um égdr”iif e sof uFTGFIFRA09/000051

aqueous phase is then extract with 3 tinmes 50 nL of

et hyl acetate. The organi c phases are conbined, dried

and then concentrated under reduced pressure. 0.7 g of
is thus obtained, which product is used

|
bR 4 BHTIRE DY RI¥OmFEaEAPBI O @ Gakemh E5eilcs, slufigg with a mixture of
Suﬂitﬁ%aﬁd et'hi?i dﬂbﬁté @D@@bfa @elﬁﬂl@oh@a@oﬁtﬂne& H; 7.42
%ﬂ%r %pam[ 2 §51(q1 d&)o%ﬂéﬁwn)“ﬂé By (q 2MH1| Sl oK)y
I]carbonyl]am no] t hi azol o- [5, 4-b] pyri d-2-yl)nethyl

2 di nmet hylg_“opanoate (Conmpound 13) 240 mcrolitres
$27g Griyninottazelold ﬁb]m'ﬁﬂ@-ylmetwa Zditnethyldergawatee  at

0

0 s g0l T ool o TR B e 22
thm@trgy!grqpanogtg pf@g n $tap <t band. 1.68 i1 (8188 mmaif of tin chlorlde in
OB O P QB QAR %Qt%teaﬁd%tpreg fg?‘?a@fm r%tggapﬁg‘fé?;n UHE - tmﬁ‘)?hel reaction

mxture is stirre m nutes a t'hen
Hokurgds powred AptoctO0: mil <of ticereold watgnuThaaH oPthe aqueous solution is

rﬂe@.&lﬁlliehrb%%uﬁées%%e%hl))n Bfs @é@-lw?gdrﬁﬁildg sbidfo .r@(?%fag%ﬂ.les phase is

and stirring | cont | nued m nutes a
rtBeR extrcted ‘X'l’f'mﬁé'”l% F0reh of eiwkanetaie.ctheuerganic phashscard combined,

Rfr%&%hﬂ%éwgoﬂcﬁhﬁéle&' Bnbﬂ‘ rédﬂ&edogreés?}é hen o‘?‘.fa ﬁr?is tAdS S pbtained,

m crol.itres of triet [ 'am ne an a So
ovhigh @m(iqctWUWIWOyt fuvberawnrnﬁgatm i g r@ﬁBJfAhe syntheSIS

RRCRCH) iR o2 DAY TG PHEBRIG By D389

under an inert atnosphere. The reaction m xt ure is

3113 rr 6}@' %[[5; glggriaﬁ‘lt p@ lf'l[]érogﬁ%é@ ] 2%02-8rndélrgglll'{iarrlgc}ngﬁ%%ho]thiazolo-
t[%ﬂé&pwﬁ 3-Yiimegoyl A2-dimetmiropariDate (&lqmwued pa)ase is
%ﬁbrn%rtoﬁl‘?est ¥ BEmoloF OQQ%I#S Dpldg Qrdh, rﬁef , diop &sg @1 &e? a solution

e organi c phases 'ar e
W O G 01.38 menolseft Aifleared- [(;’.bﬁiwampﬂe]\dl)mgmmlj-d ambdxrleﬂze;arboxyhc acid,

?P%dé‘i‘éd)ﬁ’! QQH a"’f’ #Hég}LP?g dﬁﬂéhlorﬁﬁn H{c?% e{ﬁ%gsq)? g'tlLi.eo ﬂ#@% hyﬁgrmamide.

ution over SO
d bﬁ@@ﬁurearsedrremﬂ:en 5 maitiutes dt PiCearslihen faftehqur atl2QC. Wftasthis time,

SPAEE 20 SR 9458 5 MY Sl A B S
@ntir@asdtfnméo rSiobias G 200> e 9¢clas M BIET FRBACDNORREL under

?S'd, C%p?regs.%%él nd : Ql{élﬁ; gl EZ (mP%QGJ}WQ@ﬁ%En "clfa;mlcrolltres of

iefio/tanting andHjhen7a 1Blution of 6#4 g.(067(mmol) &) (6-8mMolthiazolo[5,4-
%E?Diééﬁ)@_l)ﬁ-éetﬁw 2,5-dithethPipRPahSate 2 Hrepared O Ztep 277 ink D% mL of
tetrahydrofuran are added, under an inert atmosphere. The reaction mixture is stirred
for 15 hours at 20°C and for 1 hour at 40°C, and then concentrated under reduced
pressure and taken up in 100 mL of water. The aqueous phase is extracted three times
with 50 mL of ethyl acetate. The organic phases are combined, washed successively
with 50 mL of saturated sodium hydrogen carbonate solution and with 50 mL of
saturated sodium chloride solution, and then dried over sodium sulfate and
concentrated under reduced pressure. The product thus obtained is purified on a
column of alumina, eluting with dichloromethane. 0.15 g of the expected product is
thus isolated.
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Exanpl e 5 (Conpound 5)
' — 33 5-fluoro-1-(3-fl uorobenzyl
Mhp@u%@ﬁ%oxam de 1. 19(rrL (2.38 mm?/))oi’CQ'IEWOOQIOODOS‘!

solution of trinethylal um ni udilin tol uene are added
10 dropwise to a solution, stirred at OC under an

i nert. atnosphere, of 0.274 g (1.9 mmol) of

3- arri_ ui%éne in 40 nL of dry toluene. The m xture
[ d at 50C. After 15 mnutes, a solution

o*H IQMR (@Msﬂo-'ﬁﬁ) PYm: 8¥o @t MJ; 8.71 (s, 1H) 7.52 (m, 2H) 745 (s 1H); 7.29

5f|uoro|-(3f|uorobenzf) 1H indol’e-2-carb ox¥

(P Ibbel-d24my 26 .00 fro, Hﬂ &9 {ro) Ui 6-81s(mydldb5.86 (s, 2H) 5.49 (s,
q;q.gpw@@s g L of 1 N hydrochloric acid solution and

100 nmL of ethyl acetate are added to the m xture. 15

The organic phase is separated out and then washed

8i5 Gb)h utnh O nL of 1 N hydrochloric acid
Siflﬂ_ﬁ@_o {EoIhpl

vvat er and 20 nmL of saturated sodi um

éﬁ(%vln@§-vl§é1fiupr%h (3-Buntobanan) aUne@he Repaspxamiisr

reduced pressure. The product thus obtained is

triturated in 10 nL of hot toluene. A precipitate is

dol9 et E3H el of @ 2Mnsolutionee! Gimpthyiplumipdm iy tadgenehare added
Qﬂ‘%ﬁf%@ﬁ) @&&Q%ﬁﬁ@d Sthj"?: dr%%P Qﬁ ﬁ%rt a%ﬁo% re ‘05%%4 g (1.9 mmol)
pf poamlgoq}gnc(hae |r14@.|ynt_ gf erhtolgepq)e T’ge @zxtyﬁq is t qu]) stmpd:ﬁt 5(}°C After
(18 miutds; a7scﬂa¢|c(n"bf 8. 5F% (1 ég%msm ofJe)tW ,5-fucts-1{(Budldbenzyl)-1H-

5.95 (s, 2H) (7 mpou
N‘{"% 4&'}9 ﬁtgt(m@ni)qqe@g& JFSIMioombﬁ taluegieyis pdded drgpwise. 15 mL
bt ﬁ(\laTyﬁlLdéﬁfoﬂ@ ré@ﬁ)ﬂo)di‘iﬁﬁ r::‘z)ﬂ:lht)@ it of éi(ﬁim |a%el%té3§’ék§?i>8§3‘téjﬁwe mixture.

nmpl ) sodium are ad
g Qﬁﬂlc RP@%? '§tS|eP?faFF§1 Qt anddhempreshed suscassivaewith 20 mL of 1N

#o4rabhionc atidOsohitiodl, £8-rdi8 ofiRler £Md 20 mL of saturated
! 5-fluoro-1-[(3-fl ugrophényl) ML pt satyrated sodium chioride

%a'a{ App thad} mnqr%tﬁ# HeperHediees| Rs?@ung hegpyedust thugioptained is

gﬂﬂl’@ldrdelﬁ 1|2}n ﬁﬁé_' of"Fﬁ‘it Wherﬁf W%reﬁ@ﬁét@ i wgy figthtio ation. ¢ After drying,

f 9§XP36WRVPM3MFU§§DHEI§’M es at 20C, and t he
FERG 2o ligelcure i s then concentrated under reduced
pressure and taken in 200 nL of nolar amoni um

deﬁié‘éD@b) &t AR 1 1e(s AghiSolfs(dpAHEeB. 88 (doxiH);a® {red2H); 7.62 (m,

T nic
505 70 (L 28 DR 79 (i, B R P S O QBT e
sodi um chl ori de sol uti on and WO 2009/ 112677
32 then dried over sodiumsul fate
mg%ratggﬁiunder reduced pressure. The product
NHadysrvamedyithiezglolSi4-blewrichbryh-Sefblommi-[(Sifluordrineay!)methyi]-1H-

ﬁHHIE'? m xture of dichl oronet hane and
net ha r%%nﬁ% of the expect ed product are thus

'isolated mp. = 225 - 226C 5 'H NWMR (CDCl 3), Sppm

%@}_‘gréd(;@? r?1ol‘)'|))f oA edadd]ed'_g 8 n%. Zf%ﬂétﬂan&l w'_Pn stlrrlng at &830 After

15 minutes, a solutton of 0.15 g (0.28 mmol) of [6-{[[5-fluoro-1-[{3-fluorophenyl)methyl]-
1H-indol-2-yl]carbonylJamino]thiazolo[5,4-b]pyrid-2-yllmethyl  2,2-dimethylpropancate
(Compound 13), prepared in step 4.3, in 16 mL of methanol is added. Stirring is
continued for 16 minutes at 20°C, and the reaction mixture is then concentrated under
reduced pressure and taken up in 200 mL of molar ammonium chloride solution. The
aqueous phase is extracted three times with 50 mL of ethyl acefate. The organic
phases are combined, washed with 50 mL of saturated sodium chloride solution and
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H; 7.35(m 1 H; 7.2 (m 1 H; 7.08 (m 1 H); 6.92

(Eggqéﬁbglflﬁlg&;pound & 1o or (S 2049 (uefibkaoosiooost

N ( 2- Hydr oxymet hyl - 3- net hyl - 384 ni dazo[ 4, 5- b] pyri d- 6-y
| )-5-fluoro-I-[(3-fluorophenyl)- nmethyl]-1
H-| ndol e- 2-carboxam de 7.1
dr.oxynet net hyl - 3H i m dazo[ 4, 5- b]
hﬁ d&ﬁ@%éeﬁﬁ%m S@ ati%ﬁ'eq genganirated &Bs?rdeéuczﬁdw¢$wr%§he product
1hud ﬁbmtrﬂﬂels)fpﬁf'éd gor( 15 B4IURADlf  &ifica, elutlnq5 with a mixture of

nitro- am nog yrldlne and
(qfahma "m%hﬂnf%‘f’ f@?tgglaﬂ' ©mgry he§><ﬁe<atta@arogyctl%%usm'eed
7r5 mbmzseszza"be m xture is cooled and then di ssol ved
drochloric acid. The EH of the

&h@%%(c%asépp@ 2P e )t & 92 (b1 LR €344 Wh: 7.61 (M, 2H); 7.5 (s,

aflgh t7i N gt | 0 h

L O o e AR B IR D M2 B o b ot s 2o

The&$.@ ting solid is purified 20 by chromat ogr aphy

on a colum of silica, eluting with a m xture of

dichl oromet hane and nethanol. 1.5 g of the expected
T{Comnaundi6o| ated. This purification al so

2R dxgmBthPits-methyl-3H- fluoro.
it ‘Dﬁ g ? [ melhyl-3ts "g'zdgzol“ 5 ‘E)]f{)r)'/d“ “{h-8-fluoro-1-[(3-fluorophenyl)-

6- ni
|r§%tméﬂ iﬁ -indnlgggarboxamide
r oxynmet hyl - 6- nltro 3- nethyl 3H-|mdazo[4 5 b] pyr|d| ne:

LCIVS:SJI\/QQ 09 25 '"H NVR ( DMSO- D6 3 (d

17|_|j - rmgqutpp}f -B- Igtrgﬁ-r(lﬁﬁhyli?rhj-imlda% @T{a;]pyzlpyne angs 3- -methyl-6-

(rtitro §H)|m|d%z${ﬂt5h yrﬁﬂr{g tro-3Himdazo] 4 5-b] pyridine: .
l{r\gﬂ 11NI\/R(DI\/BOD6 Pm 9.31 (d,

f\ Fq)lxtug 53. a (g (1j_3 4|4) mml)7af Faminp- 5-5ntro§ L) h@/[amlrmpyrldlng@nd 35¢g

{4809 mmol) of O<I;;chollc aCId |s heated at 150°C After 75 minutes, the mixture is
roxynet h éo 3- et 3H—|mdazof: -b]p

@pﬁgd @rmgdg%lrs;@e@lﬁeq)fn ngof(y\lmyﬁ@pylom acid. The pH of tge agueous
%hbyéi [sadyuEddsl 9 By Quéo(e@sw?e H&HBHS &'ébhé@rﬁr%?é?i[ébdgmbh%droxxde and

_ &Lfyrl di ne, prepared i precedi ng ste

TidyTB 43 thad |°9ﬁ$%\*fﬂteﬁ’dﬁ‘€§éfedp§ed BrterswredTwles@tlmmml@ is purified
B ProratdgRpAY oﬁfa BMldHﬁgﬁrbmc%f E%’hn%%tﬁ dé gpﬁ&tgt Sfedlchlorgmethane

suspension 1| S ltered 35 th éﬁg
Rd rﬂ‘?fh?ﬂ%t 135|%0fc’6'ﬁd§<ﬁﬁ¢t§ti duodyiet are Mlua@@teer'ﬁys puefication also

Qllzﬁ‘wgo‘gg m&%&%ﬂzroWIrﬁgg%g@gWé%e t3Be ol dat‘vm t hout

expect roduc hus 1 sol at IS use

?d#x%@wrrpﬁmlﬁrr&tm Bovethyi-3-hiidazek 5-blpytidise:synt hesi s.

L@M% M= 258 179 5 7.3
Hydroxyrret hyl - 3- met hyl - 3Hi m dazo[ 4, 5- b] pyri d-6-y

||)| R KMBE-Qe)| § BpmI 83r(d, 1H); 8.89 (d, 1H); 5.88 (m, 1H); 4.83 (m, 2H); 3.95
(t, 3H).

3-Methyl-6-nitro-3H-imidazo[4,5-b]pyridine:

LCMS: [MH]" = 179

'H NMR (DMSO-Dg), § ppm: 9.31 (d, 1H) 8.95 (d, 1H); 8.79 (s, 1H); 3.95 (t, 3H).

7.2 6-Amino-2-hydroxymethyl-3-methyl-3H-imidazo[4,5-b]pyridine

A suspension of 0.5 g (2.4 mol) of 2-hydroxymethyl-6-nitro-3-methyl-3H-imidazo[4,5-
blpyridine, prepared in the preceding step, and 0.3 g of 10% palladium-on-charcoal is
stirred for 3 hours under 2.5 atm. of hydrogen. After this 'time, the suspension is filtered
through a pad of Celite and the filtrate is concentrated under reduced pressure. 0.4 g
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phenyl ) met hyl ] - 1Hi ndol e- 2- car boxam de ( Conpound 6)
l.§.synt hesi zed according to a pro
m%uﬁgﬁgzngt described in ?Exarrpl e 1.2, E‘ZﬁrslﬁfﬁaOOQIOOOOH
with
6- am no- 2- hydr oxymet hyl - 3- met hyl - 3Hi m dazo[ 4, 5- b] -
pyri di ne described in the preceding step and

1P SBactadt BodyF e TSB b el RIch SR WPgYR further prifcation in the
%%&tof(t%%gﬁthéélsl\'g/Rél((DNSOlDﬁg g gp?ﬂ 12H§37 (78481 (H) .
S ; . ; . S,
Ebé'\% @@"l(mHy? 7.18 (txd, 1 H);m7. 055 (txd, 1 H):
6.94 (m 2H): 5. 92 (s, 2H); 5.69 (t, 1 H: 4.8 (d,
.3 15 Exanple 8 (Co d 7
Kb 5. A S i BB e et fipyriohS-y hgrar @-fuoro-

o ] pr boxani de 20
P w%@thbﬂ?-ﬂl%? :Mméh b?dagbfﬁﬁdggggﬁo‘éﬁ%? ri di ne Thi

c%‘?ﬁi s'sp?@ﬁﬂﬁs@&d RGCHFIh d 1% p@%ﬁ%é&@iarswhaérdqssnbed in
tﬁbéinpﬂsésw berting StiftP 6- a%ano-,@h?drbkﬁﬂetmllahmethyt 3H- lmidazo[4 5-b)-

-nitro- 3H—|mdazo{4 ridine

Sﬁygalnq qesc[l@gsin Emreceduiglg e;_p5ar8d §-f uoro-1-[(3- fﬁJorophenyl)methyl] 1H-

Nhdcte- waiamdxymdsmaéb%ﬁsécﬂm%téﬁ pyrid-6-yl)-5-fluoro-1-[(
3-fl ophen(y’l )Ymethyl]- 1 Hindol e-2-carboxam de

(BEn Conpound 7 is synthesized according to a

DHqgr?faS(wstD@r stpnd: hate 70@sS ¢j; Besh (sN1HPsUR! @HY:- 26 (m, 2H):; 7.48
5 Q1IN 633 e Hy 7. 1 brch 756, Y 6124 (7o 2HICB 9 (Sr2H): 5.69 (,

1rHT) Abfedpzm%ésg&%ﬂep and
5-fl uor o- 'uor opheny! ) net hyl ] - 14 i ndol e- 2- car box
ylic acid, 30 described in step 1.1. mp.: 235 - 236C

ﬂ%‘lﬁfe_%ﬁ%p@%hd-ri ppm 10.68 (s, 1H); 8.69 (s, 1H):

21 7.49 (s, 1 H); 7.326§m 1
|1H (3- Meﬁyl %Ifhlm@agg[df ﬂ]m@ﬁyl)-ﬁ-fmfo-g-[@jlupmphglp;)l)’m hydl41H-indole-
(Sear8ddamide 87 (s, 3H). 35 WO 2009/ 112677
PCT/ FR2009/ 000051 34 Exanple 9 (Conpound 8)
N- (2, 3-Di net hyl - 3H i m dazo| 4,

ferb] mstAr%‘é yhkt@r-ﬁmar?idu%[@{srkﬂbm&nel [ (3-fluorophenyl)

- di ne- 2- car boxam de 5
‘FHI%COEH?%BG Hﬁjpfﬁﬂ§r99 AeeRrdiag tfaa ercgERgmilar o thatsteserded in step 7.2,

StaFidARith 9-mdi1-6dRP&BHIRMLH4,5-b]pyridine prepared in step 7.1.
LCMS: [MH]* = 149 '

8.3  N-(3-Methyl-3H-imidazo[4,5-b]pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-
1H-indole-2-carboxamide (Compound 7)

Compound 7 is synthesized according to a process similar to that described in
Example 1.2, starting with 6-amino-3-methyl-3H-imidazo[4,5-b]pyridine, described in
the preceding step, and 5-fluoro-1-[(3-fluorophenyl)methyl]-1H-indole-2-carboxylic acid,
described in step 1.1.

m.p.: 235 -236°C

'H NMR (DMSO-Ds), 5 ppm: 10.68 (s, 1H); 8.69 (s, 1H); 8.42 {(m, 2H); 7.6 (m, 2H);
7.49 (s, 1H); 7.32 (m, 1H); 7.19 (m, 1H); 7.06 (m, 1H); 6.92 {m, 2H); 5.91 (s, 2H); 3.87
(s, 3H).
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Exanple 1.2, starting with

35 hyl - 1-[ (3-f henyl thyl ]-
Y@@Bbgﬁagﬁzu %e- 2- Ezgr boxyloir gpaang 2%20%8} 8&’8&2?8&000051
274 - 275C ' H NMR (DMBO386), S ppm 10.75 (s, 1

H); '8.83 (s, 1 H,; 8.76 (s, 1 H; 855 (s, 1 H,; 8.28
10 (s, 1 H; 7.63 (s, 1 H; 7.32 (m 1 H,; 7.07 (m 1

6.98 (m 2H):. 6.01 (s, 2H); 3.76 (s, 3H); 2.6 (s,
ampie 3 HAmaR S hpound o)

Nv((@séa.ae BH—lraIdaea[wsdﬂb{z‘ner ﬂ)-[SJtnﬂJdMﬂéﬂhQI Li(iiophdiyl)-

FIE i1 Sl i gk Focafboramide.

5-Fluoro-1-[(3-fluorophenyl)methyl]- 1
i.ndol e- 2- car boxam de To a suspension, stirred at
cgmp@r@l w3 REPaFRRE |a§:ccg;i|ng to a process similar to that descrlbed in

5E>fd ¢21s1faﬁﬁlgfvlulh(5 ﬂiﬂh@rﬂtﬁ'le}hyl 1-[(3-fluorophenylimethyl]-1H- pyrrolo[2 3-
nﬁg?r}/qlrlg 1H i ndql e- 2-carboxylic acid, prepared in step

%GaWEXﬂFa&WW%?QPé 3424)- 20 added 5.08 niL
(rﬁq} -G qmpgspcof thionyl chloride. The reactl on m xture
is stirred for 2 hours at reflux and is t

cHHIMR: PM%—%hééwm d808ds Peddars. 1%7@ éssdl"t),u &3P (s, 1H), 8.28

| p(goqimpw éP(st akeny 8P (hni P 78y ¢h, ficBlger gIreiha8 oy (@@H) 3.76 (s,

his sol utlon i's poured dropw se |nto a solution

93"!)2 ALs(BY: 62 mml ) of 30% aqueous ammoni a. The

reaction mxture is stirred for 14 hours at 20C.
Afterthlstlrre a solidis collected by filtration,
(QPFIP@PaF'@di in 50 mL of diisopropyl ether.

Ayea- ﬁthd?&EHélﬂlrl%[ﬁ 22801 Ab YA A7 YN BSHuord- ?Q&mrophenyl)methyl]

pressur e he expected product i s col

W NWG(QM@’E%")"C’BG ppm 8.11 (broad peak, 1H); 7 5

(m 3H; 7.32 (m 1H); 7.25 (s, 1 H; 7.09 (m 2H);

6.89 (m 2H); 5.91 (s, 2H). 30 10.2 ,

NOFS, 4 B3 Soiopherdsiinln indejes g satbexamige) - 5. f | u

OfcPa Js‘uEéé’fTsfdnU%flﬁ@J‘ﬁf‘ﬁb‘)c of 2 g JG .96 mmol) of 5-ﬂuoro—1L{(S-ﬂuorophenyl)
i ndol e- 2- car boxam mpound

(fliettlyllr%wﬁvr)d%%ﬁ@om'qo méfiﬁﬂf%fij'ﬁ stere Ad. pt %&@@h ﬁfg‘?"y toluene are
Hd8ed 5%83%L9L6(9]624|?1H‘HFP51') th I7 chlorlde The reaction mlxt%re dss stirred for

br ono- 3 dr o- 2H-"pyri rgg oxazl ne, O. g
(2d1QP23 Mﬁfjuxoﬂmtdfpﬁ@n p@meﬂ atedoJ r ge ngqu)rﬁﬁwre; ‘Hhhe resulting

PRORRS lsqgkéhaﬂ 91”135 ﬁlL%“aléh%réﬂﬂeﬂ)sggéj ra)ﬁdqh@)é@@ﬁoﬁfsepoured dropwise

i ntroduced i nt ééaressure tu

g rRe SPigtien |qf %et2 Mih %8 punel) oh 30% a@m@eammma The reaction
%QQt%Fell},?s@ﬂrgd ?&T{ 45%99%4 98¢0 Rkter $s EI%S'TB sbfit %Q‘oﬂ@&éﬂ B?fﬁltratlon

trans- , hexanedli am ne are
iagd Héatﬂfélaate%tm ﬁ@omi-wft #iisepiopyl gifer o‘hfteie‘lltnam off agd drying under

rddiel 'pf@‘:SUI%OO@B goctf fd Q)Yde eﬁr@(ﬁ&t %%"%g ediL of  water

are added to the me i um aqueous se is
s@MBt(BMS&zDe)a&opmhém (bwad@ealede ‘fﬁ (x 38); M.3fm, 1H); 7.25 (s,

SHIY PP EE 270 pS 00 2 R er odi um sul faie and

t hen concentrated under reduced

10.2  N-(3,4-Dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-y1)-5-fluoro-1-[(3-lucrophenyl)-
methyl}-1H-indole-2-carboxamide (Compound 9)

0.4 g (1.4 mmol) of the amide prepared in the preceding step, 0.31 g (1.47 mmol) of 7-
bromo-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine, 0.08 g (0.42 mmol} of copper iodide,
0.39 g (2.79 mmol} of potassium carbonate and 10 mL of dry dioxane are introduced

into a pressure tube equipped with a magnetic stirrer. The suspension is degassed,
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pressure. The resulting product is purified by

chromat ography on a colum of silica, eluti |
MQ@PQS’%ﬂzﬁzét ane and ethyl acetate, foll ov@%ﬁbh%&mooos“
crystallization froma mixtul® of heptane and

di chl oronet hane. 0.4 g of the expected product is thus
isolated. 10 mp.:265-266C 'H NVR (DVSO De), S (ppm:

10.22 (s, 1H); 7.98 (s, 1H; 7.58 (m 2H); 7.34 ( .

3@9 mg ( 4@gnrpgl> oﬁchns- 2-@80|? mmgglam@egal'e @ﬁgecgﬁpd tr@ngyge is heated
(&t 12bF0 wrtﬁ s%rr(na for2+@ hod’rs 1ktele Whis BiAk; 5@t of Gyl dédtate EPd 50 mL of
Exanpl e 11 (Cofrpound

Nvigl \eg [gided ta-the Hyaqhemzﬁhgyaw@ps Papg 19 sepaneies Autzand then
yéQtfa%tJd' Wil 9=3o [Tﬁ.%f@th‘)ﬂ%%@ﬁ?é‘yﬂrﬂa orﬁﬁrﬁ:@bhlasés are combined, washed

H i ndol e- 2- car boxam de Thi's conpound pr epar ed
avigh PRINMgot watgr. sirigd cyar sediym Hulfatg atnﬁathe'aé@,iaq%nﬁefed ypder reduced

ﬁg%iﬂ;‘gm ke ﬂé%u%ng ?r@ddglt hfbgpl}rmgﬁaa I_t|)_yloc§/hroma’tograghy on a column of silica,

bl ptingayigk azmlmyre af beptarzeland ethylacstatepiQ I@\gjms@/ cevptalligation from a
(rPlRmre <=Jfol=|¢3}:>9ar(eS anal ﬂhlon%n%a{n% 0]4 of ?he's%xg@%i@(ﬂrﬁaduct is thus
zsgiateg 9 (s 2H) 4 26 (m 2H)' 3 a1 (m 2H): 3.02 25

($up.-Jds.ogex@npl e 12 (Conpound 11)
N- (2 NBthy 1 -3H i m dazof 4, 5. b]

p¥t NMRS(GNISO b, | Lippen):119-223 (5 11 HGr o P ésn yiH)in® b ¢m] 2H); 7.34 (m, 3H);

T ASSR 0 T T IATERR 00 2 8 oSS O PP . 2n a4

a(nhy?dﬂ)lde are added to a solution, stirred at 15C, of
1.5 g (9.73 mmol) of 2,3-diam no-5-nitropyridine in
15 nL of acetic acid. After stirring for 15 mnutes
dExamplem i dfpamoundd0) t he mixture is heated at 110C for

%\IE@ Wty RABA-diRgRo-2A- ﬂhg&[ﬂﬂ%}ﬁpi lo f}PWyg-S-fTL]B?o-FI eI@;‘)ﬂl|.Io'r<51£‘|1enyl)-

fure™ 8 contentrare hde uced ressure
20etbyli-1 Hemdoleeraftrxem@e000051 36 and taken up in 100
nm. of water. A precipitate is collected by filtration.
After purification by chromatography on a col um of
sthis @ampgumd gva@f prﬁh@'edmtdm i edprotessssigiaaim et described in

ﬁgﬁwpéé 7 ﬁar&'ﬁ%?l\ﬁnfh amé -4%&9}9@4 dﬂygro(zqi -pyrido[3,2-
b1 ,4]oxazine

m.p.: 214 —-215°C _

'H NMR (DMSQ Dg), & (ppm): 10.29 (s, 1H); 8.03 (s, 1H); 7.58 (m, 2H); 7.34 (m, 3H);
7.18 (m, 1H); 7.05 (m, 1H); 6.91 (m, 2H); 5.9 (s, 2H); 4.26 (m, 2H); 3.41 (m, 2H); 3.02
(s, 3H).

Example 12 (Compound 11)
N-(2-Methyl-3H-imidazo[4,5-b] pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyl}-1H-indole-
2-carboxamide

121 2-Methyl-6-nitro-3H-imidazo{4,5-b]pyridine

2.3 mL (24.33 mol) of acetic anhydride are added to a solution, stirred at 15°C, of 1.5 g
{9.73 mmol) of 2,3-diamino-5-nitropyridine in 15 mL of acetic acid. After stirring for
15 minutes at room temperature, the mixture is heated at 110°C for 2 hours and then

~at 140°C for 7 hours. The resulting mixture is concentrated under reduced pressure
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12.2 6- Am no- 2- et hyl - 3H-i m dazo[ 4, 5-b] pyri di ne This
C epared according to a process gj (g lar
%%gﬂwa in step 7.2, starting with %&[M:ﬁZOtOSIOOOOM
2 met hyl -6-nitro-3Him dazo[4,3ﬁb] pyridi ne prepared in
step 12.1. LCVMS: [WMH' = 149 10 'H NWR (DVSO D6), S
(pprr) 77(d 1H); 699(d 1H) 24(s 3H) 12.3

é% \H/I-SH-lmdazo4 id-6-yl)-5-fluoro-1-[(
3@ tﬁ'f%a dhVPY mechyete &pwq%f@u%c@fee@ﬂwiﬁrﬁﬂae After purification
( @mm%gléahy ohd SolGRARPPSINNE, bﬂﬁ% ertRe e H@Ht ROobt&ined.

Cri

1L§K"%sf'§ﬁl |S‘Inmgwa: hto that described in 1% anpl e |
> H N ezrﬂsb(r%) fd eapinere By s P, b 620 dobiy. 2- car box
anple 1.1 and

ylic acid, prepared’in
6- am no- 2- nethyl 3H i m dazo][ 4, 5- bjpyridine prepared’

i he L I 00C 'H NMR ( DMSO
Dgzé 864(95\rn§ﬁ@-§ rﬂ&hg ﬁprmlﬁﬁﬁ 5%%3 %m% 1 H: s 5(33 s,

compound igmprepargd acogcdlr}g 18 Presess slml,l@r to fhabdegadiked inistep 7.2,

"Qtarh?n? %h@me&g"@-ﬂlt% 3}% m‘nH&az@d Bﬂg]pgﬁ?%é p&cﬁé@ed ih jggp 12.1.

HEMSHMIFel493 " ( Conpound 12)

REQR Sl KD 145420 1 or

- 25 phenyl)rret hyI] 1H i ndol e- 2- car boxam de 13.1

H- pyrl i "ﬁﬁa%@-z?z @’yﬁ& rﬁfﬂ%og g5(3-ﬂuqrgphepyl)methyl]-

0|G @examldadGQMPolmCh1‘éuspenS| on of 0.5 g (2.18

B?I(')%m c%éwpétggd é”af %reﬁaag acfc'gi_rdlrg,gr t% a[ Broge%ﬁ Flinllgj to that descnbed in
oExampje (112.09talﬁm )Vltbf S-fligorodelidfiuarppheryh)matngipri Htlndole 2—carboxyhc

%}Hldﬁrs'p%[bagbd iR- E?arg?lé514l6 l@arﬁ[ﬂo@%éﬁﬁl's n%@%fb?@@tbgoyndme

acetoni emx ure Irre
H@fawedin be@reosdingrsterhi s tinme, a precipitate is
gp\@g byggerl tration. The filtrate is concentrated
er reduced pressure and the resulting solid is .
thkféMRjkDM&O][&) rﬂ_(pofn)dilzamsdrh‘ét a6 ¢s,attt); 8B8rH{swWHhERI (m, 1H);

Hy @fgé’i?r B8 so|"@jcf'g§,( S m-%f(”gb"gaf’ SA a(?a'(gdm,?.os (bxd,

sﬁ'ﬂnﬁlﬁ#mryldﬁldgérg sa2Bp2at8gssiut i on and then 10 ni of
water. After drying WO 2009/ 112677 PCT/ FR2009/ 000051
37 over sodiumsulfate, the solution is finally

dOcaanple 13t(€dmpodead 12pduced pressure to give the

d prod . Whi C out. turther
R e RO Bl EE el ot g2 fuore-
Shepgimnethyl]-98-ifdble-24dprbofamide(d, 1H); 4.9 (s, 2H); 3.29
(s, 3H. 5 13.2
N- (1- Met hyl - 2- oxo- 2, 3-di hydr o- 1H pyri do[ 2, 3-b] [ 1, 4] oxa
Zii3ot 7 -7y Bomio-1-4mettiyd-2doxp{233-dihydro-1H-pyrido[2,3-6][1,4]oxazine

fldz‘;gj mEQE %E%%&? E‘)P r}gel%yllllo_(l-:lulzié1 Psoald%egf té: g rsgsopxe%g?og %f 69%”&01 mol of 7-
bromo-2-oxo0-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine, 0.24 g (1.09 mmol) of
benzyltriethylammonium chioride and 0.75 g (5.46 mmol) of potassium carbonate in
25 mL of acetonitrile. The mixture is stirred for 6 hours at 60°C. After this time, a
precipitate is removed by filtration. The filtrate is concentrated under reduced pressure
and the resulting solid is taken up in 15 mL of dichloromethane and then washed
successively with 20 ml of water, 10 mL of 0.1N hydrochloric acid solution, 10 mL of
saturated sodium hydrogen carbonate solution and then 10 mL of water. After drying
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Thi s conmpound was prepared according to a process

simlar to that described in Exanple 10.2, start 8
wWMQ, 2009/13671 - net hyl - 2- oxo- 2, 3-di hydro- 1H p!/:'ICITdEB@ 89/000051

b][l 4] oxazi ne prepared in thé precedi ng step. 10

mp.: 248 - 250C 'H NVR (DMSO D6), 6 (ppm: 10.61 (s,

1H) 823(d 1H); 7.91 (d, 1H); 7.59 (txd 2H); 7.46
'733g_lm1_l—|)'719(txd1 ; 7.06 (txd, 1

Hyver gocyurp,ﬁulfgtﬂ) thersobyfioq & finajly corzpegffateg gndgpqyduc@dgeqsyre to give

3tHé £ té:d(ér%b& ﬂrl‘hcﬁ {0 tilrther purn'“ ication in the following step.
ro-[ 1, 4] di oxi no|[ 2, 3-b] p d7y|2)€%)5fluor

d
1J-UNMBHDM$¥®D@)pﬁém) 8l THL7HO (ﬂ Hzﬂ)ofl@ (-4t BaRdwn3H).
ide This conpound was prepared according to a process
simlar to that described in 20 Exanple 10. 2,
std2 t | Mq1-Methyl-2-oxo-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazin- T-yI)- -fluoro-1-[(3-

(RSO e Uy A cle 2 S R Rb ot BT VB0 o) .
(BW)COHWPOUWQ V\(a§ pmparedggcpo(d;ng iMHg; pmcegs gigilan i ; that (w.cribed in
Flagih 195, Sudog il it Binehofli2 gtz
291, 4l®<88me(mpazeq in thig presiedingStepConpound 15)

NF%)S’ uorop 5,6, 7, 8-tetrahydroquinol -3-yl)-5-fluoro-1

enyl) met hyl]1-1 H indol e-2-carboxa m de
36 NMRs(uMﬁ@whds (Rers):piOefiafse dHR G2 @i, 1Y);t709 a(dor biY: 6589 (txd, 2H);

a s stk t
VSH% E‘Q&n @ghﬁﬁ’r?%%gg M} EBFZ’?(H’aﬁ-ydPéq(w trzlgplgnée]/p(s 2H); 4.87
(($\D2HDFL22Q8, 37-!38) mp.: 204 - 206C 35 'H NWR ( DMSO
D6), 8 (ppm: 10.51 (s, 1H); 8.61 (s, 1H); 7.89 (s,
1H); 7.59 (m 2H); WD 2009/112677 PCT/ FR2009/ 000051
Examplg 184Cotgpuna 132 (m 1H); 7.19 (m 1H); 7.04 (m

3Rl Pt ko oSl 1
indige-Proartbxbinidel. 79 (m 1 H). 5 Exanple 16 (‘Conpound

ﬁI-G% 2- Hydr oxynet hyl t hi azol o[ 5, 4-b] pyrid-6-yl)-5-trifluo

ridvee coypednd (as neepareg reeepiding tarat grptdsslsimilar to that described in
F[':’)Jaﬂ'l%?l - £ Ear bsc%t%%dewith 7-bromo-2,3-dihydro-[1,4]dioxino[2,3-b]pyridine
(W02003/087 098). ‘

m.p.: 224 — 225°C

'H NMR (DMSO De), 5 (ppm): 10.49 (s, 1H); 8.1 (s, 1H); 7.71 (s, 1H); 7.59 (m, 2H);
7.41 (s, 1H); 7.31 (m, 1H); 7.18 (m, 1H); 7.04 (m, 1H); 6.91 (m, 2H); 5.89 (s, 2H); 4.4
(m, 2H); 3.88 (m, 2H).

Example 15 (Compound 15)
N-(6-Hydroxy-5,6,7 ,8-tetrahydroquinol-3-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-1 H-

indole-2-carboxamide

This compound was prepared according to a process similar to that described in
Example 1.2, starting with  3-amino-6-hydroxy-5,6,7 8-tefrahydroquinocline
(WO2007/100 758).

m.p.: 204 — 206°C

'H NMR (DMSO Dy), 8 (ppm): 10.51 (s, 1H); 8.61 (s, 1H); 7.89 (s, 1H); 7.59 (m, 2H);
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16. 1 Et hyl

Sepb ek | hyl - 1- [ ( 3- net hyl phenyl ) net hyl ] -
l—l—v’fégbbgf‘@%‘z&boxyl ate 10 Thi s _conpound was 5@533909"000051
by reacting 333 ng (1.295 mm@8 of ethyl 5-

trifluoronethyl-1Hindole-2-carboxylate with 0.31 nL
(2.59 mol ) of 3- met hyI phenyl nmet hanol in the presence

92
(Qgﬁwﬁhésgﬁ A8 bHSNGH B e R0, PR 5.90 (5, 2H) 482
r@acﬂpmmmtm)ezlgg (Ft PHY;edratm, W C2 6B i, 1R); 088 gn,am; 1.79 (m,
then concentrated to dryness. The ‘crude reaction
p uct is then 15 purified by flash chromatography on
a colum of silica gel in a mxture of heptane and
ethyl acetate, e 376 ng of the expected product
i fet (°8T°éﬁ'i'dgiﬁy *H NMR (DMBO DB), S (ppm): 8.18

(&h Z-Hﬁhroﬁmgfbyl_t'hlgﬁnid[ﬁu tg{gnd -6 ylg-s“tlgﬂ&iorﬁ%hylitg(&n?et%henyl

6'“?@3/@”7’3”?91?'2%“"%%(3 2H); 4.31 (q, 2H); 2.21
(s, 3 H: 1.30 (t, 3H). 20 LC MS: 362([M+H] ) 16.2

M2 R B HG eh TE8 mLRy i ol ek G o 2 b ate
pne@yéo)wmhuwvaawreﬁ@k@heb; @aem@xmdmfg(@pmgumﬁnob%f ethyl 5-

tion eth

ér'ft"ﬂr?mﬁtgylo%ﬂﬁiﬂe %c?rp xy(1aég v?nth 0.31 mL e./259 mmol} of 3
rmémylbﬁémmtéthammyin] e rpaéaeaca carr boxdl alge pE.eP8Yr 8dmol)  of

ccordl t ot ocol cribed in the recedin
3 'é}%i mB W'gL OFAngH ( (E“%'ﬁ?ﬁf&mﬁlxﬁi%fsoﬁ[ﬁgeaﬁt 110°C
kfbrpys ihdurs- 5hd tfﬁinhédncgnt?atddi ﬂ@HhWeEé O eRHE  re SRR ﬁr@&bct is then
ﬁdegdl%b n ?% ‘% tolulne mai nt ai ned
e By, fastich 'Q?VPB %1083 FAump gEalich GR)UR 8dniiye gicheptane and
@13/ atdtate( b ¢WB3376 8 Jof ﬂfe ézkpbétb&%ﬁchml:ﬁh lﬂrﬁ@ F&rrH I6¥ é@ bytion '

1 Th t t t
DRSBTS Do p doB 1A, BT 28 65, 1 diEITE (m, 1H), 7.53

Y@em)rwda Wﬁ@ﬁﬁlzm TIBFIdeMCEm"ﬁ-I)t@?Q 63 4h,oE BB (s, 2H); 4.31 (g,

I'ori'c acid sol'uti'on. The product IS
'@ﬂ)f%\gi é*d3 i 1806% B acetate and then purified by

¢ measey ¥) on a colum of silica, eluting with a
m xture of heptane and et hyI acetate, to give 82 ng of
t he expected product. mp.:315-316C 35 'H NVR ( DMSO

Rl 5L ERooHb gt p B Sotbolelf
QQe'W')@Pt'MI ”iubdol 2-6arbpamidelCompapd($) 1H) 7.14 (t,

Id) ;a7 59!3'0%1 9%t (Ao 2'fﬂsg7 f%@'?s 6n'§ﬁ‘0éf "gf }_ﬁtrﬁéx@m?ﬂ%yl 1-[(3-
thmwmathzf};lg-lsnwlqﬁ-qam%lﬁgqrmregare i accoldbic, ta- Ble protocol
B¥EdriBe8 iy the érécbﬁlﬁg%’é gﬁdb%ﬁ m% éO Er_%ég nﬂ%lmﬂ# @§HWo)thlazolo[5 4-

I Ndo oxam e pro uc

E}Péﬂ%ﬁ]é@%%r?d?-ﬁgnqtbylﬁ%amso@aineqi dn step @iatin 1.5 mL of dry
Hhedel RefhthiReXABR & inert atmosphere, is added dropwise, at 0°C, 0.31 mL

(0.623 mmol) of a trimethylaluminium solution (2M/toluene). The reaction mixture is
stirred at 110°C for 15 hours and then concentrated to dryness. The crude reaction
product is then diluted with normal hydrochloric acid solution. The product is extracted
with ethyl acetate and then purified by chromatography on a column of silica, eluting
with a mixture of heptane and ethyl acetate, to give 82 mg of the expected product.
m.p.: 315 - 316°C

'H NMR (DMSO Ds), 5 (ppm): 10.97 (s, 1H); 8.92 (d, 1H); 8.70 (d, 1H); 8.22 (s, 1H);
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16. m p.: 221-222C 10 1H NVR (DVBO D6), 6 (ppm: 11.0

E®°5§%%1§28?5(S’ EUTHEN v 1H)1; H)8. BT %&’5%09’000051

H) ; d
7.05(m1H);695(s 1H)(385(m1H) 6.35 (t,
1 H,; 595 (s, 2H); 4.9 (d, 2H); 2.2 (s, 3H). Exanple
18 (Conpound 18) 15

th [ th | of 5,
o SE1GTHOT BT ot 1 RR, POE 7oyt T0%887 () 6.0 (m,
HH neaket, 3H9$@99§aﬂHFQ S8d12t8); 2.19 (s, 3H).
- Brono- 3-trinmet hyl si ylbenzene To a solution of 10 g
(42.39 mmol) of 1, 3-di bronmobenzene in 80 nL of

euy (caﬁ,pla,aa 17yool ed to - 78C and mal nt ai ned

gen at nospher e, ropwi se Wt
T Fyirop i T R b a5y G o ametBy i me oAy
&ﬁém 1-0A-ifdold3t darbotkdmid hexane) . After stirring for a
er 30 mnutes at -78C, 5.96 nL (46.63 nmpl)

of
mrosw‘é I AERAATREY BERANAIR0 103 iRCasE &ibilas o masttdeﬁenbed in Example
Hg.rring is naintained at this tenperature for 90
m nut es and the reaction mxture is then hydrol ysed by
d0@i'7g 125218 nL of water. The product is extracted

Wi-ltNMRt(DMS@E)S’)t @gﬁpnﬁ)’ﬂﬁ 05(9 ) 8. 93'@ ﬁ-ﬂ”@m@dm)oé gfw' m) 8.0 (d,

es are saturated agueou

(1i*)x7 b4s, rﬂL"J) 7§r(F|e‘d'i) éi&rlt, N2 S0 (de)eB@é %n1dﬂ) 685 (m 1H) 6.35

qup@r@ggg oAsers [e9Hseth R aggure. The crude reaction
product i purified by chromatography on a col um of

silica gel, eluting with heptane, to give 9.3 g of

tEQinf1e 48 ng ohh&WBy 3-trinmethyl silyl benzene, in the
or m O aqco gurl ess) 30 oil. 1H NVR ( DMSO D6)

(%Wydrgxwgetbgthlagoms 4- p]pzygd(e,ﬂl) g-triqpethyisibyl- { 1443- rmetpylphenyl)-

fretByll i p-inkiold-2-cOrbéxarhigle 9H) . 18.2
3-Trinet hyl silyl benzal dehyde 35 To a solution of 5 g

(21.89 nmmol) of 1-brono-3-trinethylsilyl benzene
RBEPareghole- @E}P.%tﬂﬁa??aénféﬁy FR2009/ 000051 40

according to the ocol described in the precedin

JOep, Somowfrﬂ@ @ﬂ%ﬁﬂm@h@f Hiddibromabgneane i mhnel anhydrous
@QO’“ Sdonefl tyINggC Anhi AR éﬁahﬂﬁ’é’pgeﬁlﬁ‘@gé’# %tlﬁéjs%ﬂgre are added

dropwi se, with stirring over 30 mnhutes
CLapWISE Wi ISfirmiog. exari3q( mmMSh@ﬁaﬂﬁéwL (4339 MM ofca Solution of BuLi

¢ Bwrré%sﬁe)ahft&%n?rﬁ{g #r & ﬂrrlhgﬁéo AhJEOH 98 b %D??%crss mmol) of

mxture 1's then malntal ned room5tenperature

JU'Sﬁln@r@e@ddeﬁ wpme(mtr@ﬂawmr) MRtUENFStrdng i ewinteined at this
emperatfe fé}néb’ﬁiﬁrﬁhé Ehd bhe Edetibh ‘?‘@xt‘um fﬁméﬁeﬂrdr&%édt Ef adding

reaction mxture. After stlrrln
flemlepivalee The pEodueshistaxiractad sth reéhyil gcatgier(d /oL aiThe combined

BigaRHCHRRES \WRe AAHdd Rth saturated aqueous NaCl solution (2 x 25 mL), dried
over Na,SO,, filtered and evaporated under reduced pressure. The crude reaction
product is purified by chromatography on a column of silica gel, eluting with heptane, to
give 9.3 g of the expected 1-bromo-3-trimethylsilylbenzene, in the form of a colourless
oil. '

"H NMR (DMSO Dy), 8 (ppm): 5.75 (s, 1H), 7.46 (m, 1H), 7.4 (m, 1H), 7.22 (¢, 1H), 0.2
(s, 9H).

18.2  3-Trimethylsilylbenzaldehyde

To a solution of 5 g (21.89 mmol} of 1-bromo-3-trimethylsilylbenzene prepared
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of 10 nL of concentrated HCl solution and 100 m_ of
WC? OJ@ﬁ Ezgduct is extracted with 3 x 50

009725 L nbi ned organi ¢ phases are WashEQT‘AfRB‘JUg/UUOOM
100 nL of 10 water, dried ovel40Na2804 filtered and

evapor at ed under reduced pressure. The crude reaction
product IS purifi ed by flash chronmat ography on a

ica |, eluting with a gradient of from
138: #@n r@%@ % e[c_qfag qub%lBttgﬁgrchdlgg wiepLingtd gl of aniyerous Et,0,
eoopbldlttgtﬂ) C%rnti rnnarmthh}éh %hdyﬂ@ﬁméééﬁjﬁf?ﬂ&%hér% E#éeald‘d%B'Eré’Jw.se with
oy ctvgr 3q pi)mute;s L8 oA 3oqmL 1:{:3 i8m rrgal)(qf BuLi.6M/hgxares. Stiring is
(cdatinuedHt 00C 3or(§furﬁrb? ?r%ﬁﬁl?ftgf and ptheé rr]mxturpe)ar is then maintajned at room
TrBIRE (0090 it s TB0uM 4.5 Bumallrof M test with 17 L of
anhydjomstzﬁt ﬂd théminirbadidtRdntoURE R achlo d{‘h'ﬁ&{t&geﬂfter stirrmg for 3 hours

led t 10C,
UF Ee Ef(‘j’ ofggﬁtpn?ry?(ttge fﬁ’[llﬁ{soygiﬁedeatlwc by successwe addition
atﬁﬁla&.cﬁtc&i'neer(tl’rﬁecBﬁl% USRI 0RRE & \n%é& TRd ngJddEF{g' dxtracted

t th |_.benzal dehyde prepared acco
?’ K8 %p)f %bgﬁupy&%éégr Th§eepmbingdhan Qaglﬁé{f)ﬁwﬁwgres\of@q;h,ed with 100 mL of
Wiatent dribdviveh Nazsm ﬂﬁerEa@Hd evasorsfaaqrnuep qJ{/, %P?r% The crude

red hours. It is

?e&a{%pmams W@'ﬁﬁdo%ﬂ%%h. ‘FWP'H@tOQE’?@OV@D a)f:ofarquaﬁamca gel eluting
Wit €l gradibnttof ian{ $OW 209% e (ﬁﬂ@%%ﬁeﬂgﬁé% bive 42 @8; fd expected

Et OAc.. The 25 conbi ned”orga
hbirn gytgl g’ m@'ﬂ%’ﬁ’dﬁ/l"? iheviare pf a welicwtpiloy er NagSO4 and
RMEN{DMSOD,),UN s £ T u _
@gaﬁ%éag g %deact@??)pﬁsrjgffsgdm ééxgerwgtz%rsg&’hﬁ%bn'a (g H) 7.5
I 891 ca gel, eluting with an isocratic
m xture of heptane and CH2Cl 2 (80/20). 1.7 g of the
ec%tgd' etzggl ) .
zi Y@T GA(Fririrpsthdsilviphendipyonemoaisenoat e are t hus
Tcselsatuqsn ion 2td1§37f53zhmo®fof%o)ﬂ@h4 H%c?hn'mf%%?yg‘ Mt(ﬁ%amtamed

updét‘ datg% atn*@s@qrg andloqq)ed tg 201G, is 2dded, 1drapyise, 3iixture of
0. 4151L((87 5%0!?@ et 2|d % (gag 3&%‘%{2}1-{201%@@ 3.9, (21.87 mmol)

fri I box

t hyl si
g oL Sr t[l'f'"'iengw sﬁ)‘ bqnzaldghy@ Bwpﬁfﬁﬁl ccotdireg twihe procedure described in the

YD O L M MO BRI g

4hpurs, dt E’r theadivdeolysed hy Beding, nwith eigproess esfirning, sI08pHL iof aqueous
l\ﬂﬁcntolﬁﬁeorrg(eﬁi%st%&g%lfm%?nﬁé%@@ﬁ%ﬂ%m@ 'S 1; SHEMRAC. The
c?m%eﬁ SpaR1q Ritvseh ateywaghed dvitmevaten dped &ver‘N&gSOe and comtentrated
uﬁdieﬂrdﬂlﬁte'dsprééduf'é eﬁ‘\efc,‘?lé%e %agﬁH Er]peuétlztj% é: drnl@%‘c‘tgrl q?'yorgatography on

po ti on of
aje P@tﬂﬂ yaﬂtgtns weithrasy lsgcmm mixtire cﬂcﬂrdp’dné ant im+20|2 (80/20).

- 11regeh Qﬁé Bbted ! 2.0RBALAL ALy sHSHl HihOhA0%ce thus

e at 40C for a urt
PG It dherm ot uslion ol
'H NMR (DMSO De), 8 (Ppm): 7.9 (d, 1H); 7.8 (s, 1H); 7.4 (d, 1H); 7.3 (dd, 1H); 6.9 (s,
TH); 4.2 (9, 2H); 1.2 (1, 3H); 0.15 (s, 9H)
MS: [MH]" = 289

18.4  Ethyl 5-trimethyisilyl-1 H-indole-2-carboxylate
To a solution of 1.7 g (5.90 mmol) of ethyl 2-azido-3-(3-trimethylsilylphenyl)propenoate
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the reaction mxture is filtered through silica gel,

[ i ol uene. The filtrate is then
mgﬁﬁ?ﬁ‘t@B?aner reduced pressure. The greEﬁTgﬁRZOOQIOOOOM
solid obtained is triturated 4dveral tines in a
m ni rum anount of heptane, until a white powder is

obt ai ned. This powder 10 is dried under reduced
essure to t he expected eth

pr ive 0.87 of , ) 1yl )
SEFPP?’RQ@HWQ%B;IP -tmerpmpgfwﬁ &escribgarin e preeeqing stee. iNodTinL of dry
abiuan&yh riatht AW RindeMaR - inart 1diftod , 13 Blyhed BVEOgDR) 59 Rmol) of
( pm.: 7.0 (s 1I—I')' 7.35 (d, 1H); 7.25 (d, 1H); 7.0
(cﬁ , g%lHjn, (Iﬁ_@p%agll,uo o?psyfatq_dgn?rt corpiex. thep Feaction gyigturesis stirred for
LCndds btV C= R6&kcbRd Spdrtiby | of 0.62 g (0.59 mmoll)_l_ of dirhodium (i)
-trimethyl silyl-1-[(3-nethy| phen¥l)rret hyl]-1Hindole-
Fepl 'HBS?%%{{%E % réﬂmm s|agided e ther tagtian mitige eyl daaintaining
ane efiréihd) end ﬂeétirl%rél‘Bf@S@ fér fuktAér 1 ﬁodr.hﬂf-te%%ﬁﬁ%k)er@ohﬂemperature,
argjle 20.16.1 'H NVR (DVMSO D6), 8 (ppm: 7.87 (s, )
Eﬁﬁ r aﬁl@'sm(%greislf_llg’e’ad throyghsifica gy, elutingwitp dolueng) The filtrate is then
(doncéntided undet rddiliced pssur@: Ple él%eni%h bl Sbtéided G triturklbd several
g.. 80 ,és, 2(];%; 4.29 éq 2H); 2.21 (s, -3|—2; 1.29 (t,_
iges i ajginraum gmoun gf heptane, until'a white powder is obtained. This powder
M ied-iritiep XedTRED pleksbira 26 GRE 0. 87 PbME elp&ited dthpl-s-fritdBRysityl-1 H-
yl si |yl ﬁE]-EZ’P%)?)S nmet hyl - i
b’i‘%%‘)c pte.in (e frgp PEa white pAWIR(i de ( Conpound 18)
Thp. pnoglucsteg s prepared according to a process simlar

0 . that described in Exanple 16.2, starting with
gyrﬂmﬁ (DMSO Dy), & (ppm): 7.7 (Q,p 1H); 7.35 (d, 1H); 7.25 (d,g1H); 7.0 (s, 1H); 4.2 (q,

2H 1. oet By ;@i.1l5y(g,-¢H)[ (3- et hyl phenyl ) net hyl ] - 1H i ndol e-

2- carboxylate (Conpound Ila). 30 mp.:154-155C ' H NMR

d—ﬁn?é%wl,=§6@ppm: 10.8 (s, 1H); 8.95 (s, 1H); 8.7

(s, 1H); 7.9 (s, 1H; 7.6 (d, 1 H,; 7.45 (s, 1 H);

7.4 (d, 1 H,; 7.15 (t, 1 H; 7.0 (m 2H; 6.85 (d, 1 _

1§56 Byl (¢ 15+lblmefgylgllwé ,-[(3-izrebhylpil.ewl)mﬁ,thﬂll-w-irwp@-z-garboxylate
mpéund |(a§, 9H). 35 Exanple 19 (Conmpound 19) WO

009/ 112677 PCT/ FR2009/ 000051 42 _ _

D@ Proqust isxraaemy 1ackerding| ta[a pupcegspsimilar B §ipy describesiroExample

he-[ (3- net hyl phenyl ) et hyl ]-1 H indol e- 2- carboxam i de

The product is prepared according to a process simlar

t1d NMR {(DMSEE Peh ddppm):E& 8,1 H)57.56. (il ); : 7.45 1, 25BC736Hs, 1H);
g@!‘{;’f (E, %?ﬁ@_@);gé’hgﬂsljﬁ;;é% i 114058.88 1231834 28 ) 2y 2.21 (s,

3H); 1.29 (t, 3H); 0.26 (s, 9H).

18.6  N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-trimethyisily!-1-[(3-methyl-
phenyl)methyl]-1H-indole-2-carboxamide {Compound 18)

The proc_iuct is prepared according to a process similar to that described in Example
16.2, starting with ethyl 5-trimethylsilyl-1-[(3-methylphenyl)methyl]-1H-indole-2-
carboxylate (Compound ila).

m.p.: 154-155°C

"H NMR (DMSO D), & (ppm): 10.8 (s, 1H); 8.95 (s, 1H); 8.7 (s, 1H); 7.9 (s, 1H); 7.6 (d,
1H); 7.45 (s, 1H), 7.4 (d, 1H); 7.15 (t, 1H); 7.0 (m, 2H); 6.85 (d, 1H); 6.35 (t, 1H); 5.9 (s,
2H); 4.9 (d, 2H); 2.2 (s, 3H); 0.3 (s, OH).

Example 19 (Compound 19)




(s, 1 H: 7.45 (d, 1H); 7.15 (t, 1 H; 7.05 (m 2H);

5 6. 85 1 0 6.35 (t, 1
%2@5@1%@&95 m(S, |?:DH) 4210 E§<arrp| eF%OP@wrﬁéWOOUOH

20)
N- (2- Hydr oxynet hyl t hi azol o[ 5, 4-b] pyri d-6-yl)-5-trifluo
rohethyl 1 [ (thiazol - 2y|)msthy|] 1

;bl%%ol - 2- car boxam d
V- WP&P@@HWW%M%W@W@ ﬁaylk@‘mHProoh[(%‘F“e(ﬁh)@r@"{Mmgwyl HH-
nwadig-2@brdonkmiel - 2- yl nethanol in 5 nL of carbon
tetrachloride and 6 nL of benzene are added 1.71 g
(6.51 mmol) of triphenyl phosphine. The reaction

Mmhgtgrb@udt $s prephredtacdbrdiRCo’ 8 hrokeb® YinSitar A5tk dSQé?ﬂbe gn Example
WI% roomtenperature, the reaction mxture i1s dil

th di chl oronet hane and then 20 filtered through
‘@epibe7-288 filtrate is concentrated under reduced

pressure and the residue obtained is purified by

HMRéHN@%PdgﬁéEﬂW) dR-8dsc B LdPSSs, $); BoalsgéH), 7.8 (m, TH); 7.55
?é U nﬂ4sm t1'i1|)ar s Ett Wﬁlg 7%s ('Pr?égﬂes g8k, e 8GR 8 6.35 (¢, 1H);

i've 0.
(lgso?%hét%y*l ?Hhﬁa’t’z@l éH] n the formof a pale yellow
0|I 'H NMR (DVBO Ds), 8 (ppm): 7.83-7.80 (m 2H) :

5.11 25 20.2 Ethyl
E&E!E&_Zwéﬁmpmd 20) (t hi azol - 2-yl )] met hyl -
Nozm*ﬁir&cy?n |thféé¥|bf5t@b]B?g@%%%Qﬁ@gb@r@e I ﬁgﬁ%ﬁ@% :yPiethyl]-

ml of "sodi’'um hydri de

Pﬁ%\? Re@rigxaeidean i nert at nosphere, are added

dropvvl se, at roomtenperature, 340 ng (1.322 mmol) of
ethyl 5-trifluoromethyl-1Hindol e-2-carboxylate in 5
&8-10f 2dEYlommetitithiazale r eaction nixture is stirred at

$QCa fébtuu%nheﬂibs ?hfzpfwtrhﬁﬁl ofs ?rﬁa’t géngs%tal o {Tg?'trﬁl.o& carbon

2- (chl oromet hyl ) t°hi azol repare
[piraededde dardtrfbeal ph bmepe e@li addast ep71i g 16.51 romol) of

Eﬁﬁﬁehﬁpﬁ@ﬁﬁiné‘dﬂ%ﬂregﬁ ?ﬁ:re %t stifed al 88°¢ RAY AR, Atter cooling to

m xture is then stirre ours at room
Foh deraparpkre, afiha kepetiord mixiueed isndilnied ogthrdichloforesthgnie and then

ﬁlfeﬁi&ttﬁou Tm@eﬁgu?ﬁé'sf It@t@ﬁi chr?c(:]?‘hﬁ'tafeﬁcﬁr’raa%r ‘%&Jﬁeﬁgargssu?é and the

acet ate. or gan has
W&@Hs@bmsﬁw@@bnﬂm @uoma@gaphaqm@qsumomf sitica\gel, eluting

\3@{@96( H%ﬁ?e qugXE%OaQ%lgﬁﬁp%t:?ta ng@gé bﬁ’\%a[afpected 2-

solution, wt at ed”a sodi
(Chiopmetby!)taiazale indthe serm Qﬂ@aleiwlbdl @ler sodi um sul fat e,

resmﬁ%‘{®%I o] 6)0838 il £ ed %H)Oﬁgqggdzggﬁ;ezﬁu;e The

col umm of silica, eI uting W|th a mxture of heptane

%ﬁis?th%(l ﬁﬁ&él’?ﬁ%t% ﬁ(}ttﬂ?zog& é@ﬁ}ﬁ%ﬁﬁp@imgslpg oxyla

To a suspension of 87 mg (1.983 mmol) of sodium hydride (55%) in 10 mL of dry DMF,
maintained under an inert atmosphere, are added dropwise, at room temperature,
340 mg (1.322 mmol) of ethyl 5-trifluoromethyl-1H-indole-2-carboxylate in 5 mL of dry
DMF. The reaction mixture is stired at 50°C for 1 hour. A solution of 265 mg
(1.983 mmol) of 2-(chioromethyl)thiazole, prepared according to the protocol described
‘in the preceding step, in 10 mlL of THF is then added dropwise, at 0°C. The reaction
mixture is then stirred for 20 hours at room temperature, and then diluted with 100 mL
of ethyl acetate. The aqueous phase is extracted with 30 mL of ethyl acetate. The
combined organic phases are washed successively with saturated aqueous sodium
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'H NMR (DMSO D8), 8 (ppm): 8.18 (s, 1H): 7.95 (d, 1H);

7 7. 65 d, 1 7.62 (d, 1H);
ﬂ(@zgﬂ%l??)n 45 (Z') 2Hy 131 (1, H}’CEWE[‘%BOWOOOOM
355 ([M+H]" 10 203 _
N- ( 2- Hydr oxynet hyl t hi azol o[ 5, 4- b] py(d-6-yl)-5-trifluor
onet hyl -1-[ (t hi azol - 2- ylb) ; 4 20

1H I rboxani de o n :
R AR i, wB P aeh g it LB exbieaypakm chioride
t solutioat andiethen idbiedl ovér sddam si!tl@ata fllfé)’ed §|&Pbbrﬂﬁnﬂf3t5d Mhder reduced

oronet hyl - 1-[ (t hi azol - 2-

( Off%%&? ntﬁ)ﬁ pei&_tnqjalgéemﬁme%p gﬂn%ﬁt%gra;mye%ﬁ &glumn of silica, eluting
agitro adinixguré f tHEptapkOsras @{hyda&ﬁéﬂeb%Slrﬁ? b th@%xpected product are

0. 353 ol
%ﬁgﬁgﬂb%ﬁﬁgfge’t %T%O%Peﬁf n&*rl d- 2- yIn;mrret hyl
zmwmmmbmagp@w)es 1@b%ahnﬁdr)951 Step; %7% (dl 'i‘H% K65 (d, 1H);

a sol ution

f 0
pfgiraﬁé' %Qﬂﬁsnﬂ'd}na(@l\ﬂst%iﬂhéﬁ’é)(q 2Hhe1.3i (el8H)-eact i on

e mMec 855 gMHpgn purified by flash chromatography on a
col um of HS| ITca gel, in a mxture of dichloronethane

and net hanol, and then washed with a mxture (1/1) of

egober mmHy&gxﬁ?&hj’@i%ﬁz@Mﬁ)yn% aﬁi yﬁ'm@wér Dht/%%@ﬁiaz%yz-yn-
C :

ex%ﬁéﬂ %%!TP 55 %J§afb9mm'd8 (Gampaunciz®). 8. 72 (d, 1H); 8.23

(This ¢omPound v réﬁare& 'd):cor@rnaao & pﬁ&ce(s@]suﬂl@r to ?Té)t%ﬁ]%r:bed in step

%@ QEXQWF@&?E (1525,ngu,gg3 Ii)mmH%) of ethyl 5- tnfluoromethyl -1-[(thiazol-2-
M)ﬁﬁethﬂﬁfﬁmﬁiélbbkﬁét@ Ee'éaf’e‘dbla@éf'dlﬁ'g % Yhe pRstbdl fde¥ribed in

romat t hi azol -
6%%8'@ E Pbd‘ﬁl@n%emwh fiﬁ%aue@i) |0§ (Breupine-#hiazolo[5,4-b]pyrid-2-
Qnméﬂ'@rl P@- dlmeﬂly@'?dt%ﬂ@&es bEﬂaﬁr@B |F1°sté;f‘§t2 q'r??l‘?é &%@né@ of 0.26 mL
). 1

E@Sﬁg’ mnqu?@f @Ssoll_{thq) of grg%thy(lgluminlw (2yllt¢lueaae cruge eaction
b&)du&t istherplfified bg ﬂés%hro%-a?d@réﬂg oh d‘%lur%n %f Qi'ITE éél') i a mixture

'C'g'%’"BE %ﬂz@e ﬁ'paa% 8162129189«7@2!)@\9@ I'PQEFF?("/") of ether and

E’EﬁVoFdﬁQ&ﬂ&ﬂé)QQ vd 64 A4 of the expected product
éZ droxrrehylthlazolo 5p4 bppyrl d-6-yl)-5-trimeth
o

Ghl azol - 2- yI)met hyl ] -

“”W%@Mgﬂ%@%x@wﬁ desh 6 ) %4,46 A B TR 110 8.5, 1H.
E8PHdAHat- 7511((013 38 (t] w) 624 (s, 2H); 4.88 (d, 2H).
LC-MS: 490 ([M+H]

Example 21 (Compound 21)
N—(2—Hydroxymethylthiazolo[S,4-b]pyrid—6-yl)-6-triﬂuoromethyl-1-[(thiazol-2-yl)methyl]-
1H-indole-2-carboxamide

The product is prepared according to a process similar to that described in Example
20.

m.p.: 243-244°C
"H NMR (DMSO Dg), & (ppm): 11.0 (s, 1H); 8.95 (d, 1H); 8.7 (d, 1H); 8.2 (s, 1H); 8.0 (d,
TH); 7.75 (d, 1H); 7.6 (m, 2H); 7.5 (d, 1H); 6.35 (t, 1H); 6.25 (s, 2H); 4.9 (d, 2H).

Example 22 (Compound 22)




. This conpound is prepared according to a process

10

15

20

25

30

- 35

Sy t described in step 20.2, starting with
et@@%’ﬁ%yl silyl - 1H-| ndol e- 2- car boxyl atRCT/FR2009/000051
described in step 18. 4. NV (DVBO D6), 6 (ppm:

7.80 (s, 1H); 7.64 (d, 1H); 7.61 (d, 1H); 7.51 (d,

1H; 7.40 (d, 1 H; 7.30 (s, 1 H); 6.04 (s, 2H 4.24

(q,,-2H ;. 1.23 (t, 3H); 0.19 (s, 9H . 10 22.
N%((E?H%%WthW@'E?Sa‘*zelpw@,gwl)tﬁ—'ﬁébmaﬂws@ym (thiazol-2-wbmithyl]-1H-
y irgloley2-carbbkdrhidazol - 2-yl ) -

nmet hyl ] - 1H i ndol e- 2- car boxam de (Conpound 22) This

conmpound is prepared according to a process simlar to

tan desgribed in st@RethyifinR1- (‘%ﬂ@io‘i-bﬂ%rri@ilﬁ@’ff E’gblﬁe -%arboxylate

Sg}rlrretgyf 5¢,|Iyl 1-[ (thiazol -
15 described in the preceding step. mp.

ZTES%B%pﬁundHlé\'g@ EQNBRC%n% ﬂj}%eef Jsﬂn% ;Et Jt'_&ef%led in step

72@2 ?(t@fhnq Egth ethyk5 rgnetmylﬁllyl $H. Q12- cgﬂ@oxylgte:;&s@mt;ed]m{‘ﬁtep 18.4.
61H?NMR (@MBO B6)25 (BpmEHg0 &, 3H) (?64 W 112 P@MES: #81 (@, 1H);
|\Z (‘QIWdﬁ)@% sniH)t Bi0A£®125() 3,24 (] Dy i1 @36t BH)-0619 {s11OHR-

-[(thiazol-2-yl)nmethyl]-1 Hindol e- 2-carboxam de
The product is prepared according to a process simlar

t2#-8 hA-(¢rélyeioxymathyithizzciaip i eblpy2is-2g)- 51fhrlrpethyl$m4 J8EE20H2-y1)-
Nwah - ,; 8.95 (d, 1 H);
Pﬁ/ﬁ@uéﬁe 2- c@rt(di@mde (@n&;&@d 2;2) H) S 6 tm

7Thls pql.pq) lsg)rggareﬂ acgpq;imgao;a p@cegﬂ—l)sl,milér ® (bt dBshribed in step
3B,

@@é\"’gﬂ? g )\éu?tﬁe th @lﬂﬁgégg%‘*%l -1- Ulthba]zol 2- ylgn%thylil | Hiindole-grcarboxylate
rd@%‘éfft}?ﬂmie[r(rﬁm step. y| ) net hyl - 1
tth.pY 2701204 3- b] pyri di ne- 2- car boxam de The product is
prepared according to a process simlar to that

dESEMRHEWISG) Dk dnfppen): 108 (|5HN .9520,7H208E MD1H); 7.9 (s, TH): 7.7

1(19:0%} 7@ TFP)”?FSE%?Q%WL%O@U*IHQ%,%s'?t W@Sé ?3’591—8&@9 & 2Hy 0.3
&.T{s, 8.7 (s, 1 H; 7.7 (s, 7.65 (d, 1
H);758(d 1H);635(t1H) 63(s 2H) 49(d

. rgml e 25 (Conmpound 25)
Exam le 23 (Compound 23)

N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-6-fluoro-1 -[(thiazol-2-yl)methyl}-1H-indole-
2-carboxamide

The product is prepared according to a process similar to that described in Example
20.

m.p.: 151-153°C
'H NMR {DMSO Dy), & (ppm): 10.8 (s, 1H); 8.95 (d, 1H); 8.7 (d, 1H); 7.8 (m, 1H); 7.7
(d, 1H); 7.6 (m, 3H); 7.1 (m, 1H); 6.35 (t, 1H); 6.2 (s, 2H); 4.8 (d, 2H).

Example 24 (Compound 24)
N-(2-Hyd roxymethytthiazolo[5,4-b]pyrid-6-yl)-5-trifluoromethyl-1 -[(thiazol-2-yl)methyl]-
1H-pyrrolo[2,3-b]pyridine-2-carboxamide |

The product is prepared according to a process similar to that described in Example
20.

m.p.: 207-208°C
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5
; thyl th | o[ 5, 4- b d-6-yl)-6-t
M‘#{%gf - |a>z/ol Izaif))?rfet hy| J]py“ i nyd)EQTIERZOQQIOOOOS‘I

rr-boxami de 25.1 Ethyl

2-azido-3-(4-trinmethylsil yI phenyl ) propenoate 1.26 g

(54. 96 mml) of sodium and 30 nlL of anhydrous ethanol

are, . ro ced into a 10 100 nL round-bottomed fl ask,
&ﬁNM}é PrPe hiRgABt 10148 tHeP %8s, i ﬁﬁél(ﬁeﬂ-i)uﬁcﬁe&s 1H); 8.7

a(s, THJ; 7FORN113%; TESRAETIS); 7%@?&1@@0?'39'& ts“é ﬁé 4.9 (d, 2H).
stirred at roomtenperature unt’ éou
soI ution is obtained. To this solution, cool ed to

Ib&sﬁé@ﬁfbdﬂ:ﬁﬁ@&? a solution containing 16. 83
ﬁ ZIS-E 96 azi doacetate (34%in CH2Cl 2)
e d@quthw'mdm 4de]PWtG‘Y'h‘@ttlﬂmet@WBwl-bdﬁlzlamjélwhimathyl] 1H-

liRddle Plcatdox@hignol . The reaction 15 mixture is then
stirred at OC for 4 hours. The reaction nediumis

hydrol ysed by adding, with vigorous stirring, 100 niL
5. ANTERAY YRAAJY- ﬂA-%amﬁ& tpﬁen,ﬁlfb%eﬁgg@ous) The

product | s extracted 0 nmL of ethyl
a1c%ﬁ a(ed-SG el befisadiumn apd §amlc obanhydeoua ethanak redntwdused into a

100GAL ~RflinGlboRbmBE NSk, eGlibSch WES nﬁa%ﬂbﬁ#:%tﬂélr faﬁtﬁ Fnaﬂ"ﬁgnecf under a

concentrated under reéduced pressur res
iNiragen; atmogphgrec H—Pérfﬁﬁ@@"amwuﬁolsoﬁlr@dcaﬂ tram démsel‘atura until a

%hog@héﬂds%lu%ﬁ R cﬂaté’!héﬁ %%Q of&ﬁ@ﬁ Q:Bﬁleg?% +10°C. is added dropwise

%ﬁ or onet hane, 4. 54(;
Wip @&Oiﬂﬁ'r!flgewr%ﬁ W\Ld gé mrplbw erbrnsrl azidpadetate (396M CH.Cly) and
B6Y , (23489%! o? tﬁtn(ﬁéth Iber?zaégéhg/g ir's rgLG%f?eétFl%%lﬁe reaction

@"%‘Fé%% H‘Ws‘itrfw <‘=1t ‘MQ fﬁio‘f é’lDQESchhBolSe?mnerﬁBdlum is hydrolysed by
204iHy| with Giborbud sgmﬁﬁ 1db HUQ:If Janfh rg?ﬁrméhlonde solution (30% agueous).

4-tri met propenoat e

%_ azl dg sily hen
Re thie l;!ﬁié%e‘%ﬁrﬁ@fegt\@'fyﬁ thrﬁe ztmnesLsarnLdpfl ethof uae:atexte The combined

S
g%yaﬁfgé\mégéﬁ Hgﬁgffﬁﬁo\g@ﬁf\rﬁlﬁ ?(gt H:E_ o t " g'rn% %tg%f%dﬂm}gu@ate and

PnRentraied Whdekredyprd pregsureohhefestliing oil s puiieddiyi chremdatography
6@@ cbiinour §I|c%tge7Qa¢utlr@f\k|§{a ARl G He a%gténgceaﬁr}l?{omethﬁne 4.96

%rature reaction mxture is
glof £gested BTQQ’PFtrﬁje \Gotatedintie fOffalcﬁéﬁa/Bﬁow Ohe filtrate

1*2??“52”’?2”%2?3?"’?’@ S A ARl N DR

3} O0ds U8, el uting W|th a mxture of heptane and
d|chloronethane 0.61 g of the expected product is
isolated in the formof a beige- col oured powder. 35

-9, EthybSrtripmtiylsig- Hodeioki263rboREGHE FR2009/ 000051 46

Téh @Uﬁnérgk(ﬁ(sgo w%‘@%} : h%ﬂ'zlé& 8- 31 g'r)ém%tg]y!‘s‘iyléqfenyqprgpenoate
qt&alngd.vn the mre(:eqllng tgfep, 0n @O(rsl, oBidjy tdhierd, E’(dlryt‘alned under an inert
é;mb%ﬂg}ﬁ?é h la%'dle | é((b %%%I) %f Xlrgo'EE:}ntu] Wf)] heptafluorobutyrate dimer

-2- car ox
compiex. The reaction m:xture is then stirred for 12 hours at 70°C. After cooling to

room temperature, the reaction mixture is filtered through silica gel, eluting with ethy)
acetate. The filtrate is then concentrated under reduced pressure. The residue is
purified by chromatography on a column of silica gel, eluting with a mixture of heptane
and dichloromethane. 0.61 g of the expected product is isolated in the form of a beige-
coloured powder.
m.p. = 127-129°C
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5 (Conpound Ilc) This conpound was prepared accor di ng

t mlar to that described in ste
b;%?e%ﬁ:@ﬁ?@o (2.18 mol) of ethyl lgCTIFR2009!000051

6-trinethy|si|y|-1H—indoI e-2- 4 boxylate with 440 ng
(3.27 mol ) of 2-(chloromethyl)thiazole in the
presence of 0.14 g (3.27 mol) of sodi um hydri de

(554 ryde_reaction product is then purified by
W%ZB%@ ﬁst DRIy 1 Grisalidbr drivdas 1H) Fidgadget); iri7a(dd, 1H);
b e8Yd e1Hf 4hegt 2ume1and )rryb tate, to give 520 ny

of the expected product. &II\/R DVBO D6), S (ppm:

7.76 (s, 1H): 765761(m 2H): 7.52 (d, 1H): 7.28

253 1 7.22 - -

(25. Eﬂ'l)(lj (dp gﬂfné't?_gls@l Q?(Nsézogg-g))ntemslFf-ﬂggl%%c%boxylate
ALC(ZOZ"H(%VBF E&nethylthlazolo[54b]pyrld 6-yl)-6-trineth

yTlsis Esj‘rp%?icl( irwltgé‘é Zéb?regié ?&cg;du?% g’e r&g):ess similar %thﬁgescnbed in step
r%% nepaghng prEper@d Samestdf s -tampthwleé)sé Hsindole-@rcarboxylate
twoitH l4@0 ﬁhgsgzmm%bm o?tﬁ-&hldl'gmgthyll?t}ﬁlarzglgcm 0% pReM% of 0.14 g
6(9@52%5&;# gpglwn f]_){% ife {P3%bI The- g resctign praict is then purified by
Jfldsh mﬂwﬁcbrﬁataglf‘a@hp%)’é %ﬁrmrpbﬁegléégef th Ehﬁlngrgcﬁq{ep%ne and ethyi

Eﬁ%‘? ﬁ%gt\'ﬁ ]5336“%?"5“%9&9&%4 Rfogugy| ) et hy| _

ZHZ\IMR”(‘EIM'B(d)maggﬁW)S? ;gg&ahﬁ‘)le‘? 597§‘i " grt-lf 52 14, 4 7.28 (s,
Q'Tﬁni?—?i?ﬂ ARk 99 (ﬁ'n?H ;N3 Ol aldhé)zz (ﬂﬂéﬂp@ Bdsi@H)was

iLEoMBE 855 P i f i catl on by chromatography on a col um

of silica, eluting with a m xture of dichl oronethane
and ethanol. 120 ng of the 25 expected product are

QBMB_I mﬁ@ Hﬁr@xyme@ﬂﬁthrazglgf\}:q y‘Ng/g éﬁzt,_%("vﬁ% ?@] ,|y|517.f(§-€a gz_yl)_
T%Y A "’ét?fe(@dcarhw%?wdg (@:Bnéﬁndﬁs&l) . 50 (Fﬁd 1 H) ; r?E
4
%‘2@“@%4‘2 oo plerered Seoctdihl fo o ﬁ%ﬁ%éﬂb@“ﬂ 5 fFabpe in step
npY eeasting @rﬁltﬁmeﬁ’@epm (0P -eHyti6- tnmethylsuyfl -1-[(thiazol-2-y) ]methyl—
“E;’“’[”Bp““y‘??%““ﬁ’*??@ Blepe f*l AR bl LB, i 5 78 AT mmo o
§9Pz§'&fa€q Olﬁé maidwioz, aﬂin'gethyipmppnmmsaatahéﬂ Inodtep 4.2,

Eocrr’ﬁ; ?%%g?%gdgog%gl 41,5’@294 emm %O% 59y n of trimethylaluminium

M/toluene). The product was isolated by purnr cation by chromatography on a column
of silica, eluting with a mixture of dichloromethane and ethanol. 120 mg of the
expected product are obtained.

m.p.: 219 - 220°C

'H NMR (DMSO De), & (ppm): 10.76 (s, 1H); 8.86 (d, 1H); 8.64 (d, 1H); 7.76 (s, 1H);
7.67 (d, 1H), 7.63 (d, 1H); 7.50 (d, 1H); 7.42 (s, TH); 7.22 (d, 1H); 6.29 (t, 1H); 6.14 (s,
2H); 4.79 (d, 2H); 0.19 (s, 9H).

LC-MS: 494 (IM+H]"

Example 26 (Compound 26)
N-(2-Hydroxymethylthiazolo[5,4- -blpyrid-6-yl)-5-triflucromethyi-1- [(pyrld -4-yl)methyl]-
1H-indole-2-carboxamide

The product is prepared according to a process similar to that described in Example
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"H NMR (DVSO D6), 3 ppn): 8.9(3, I H; 8.7 (s,
3 s 1H); 7.8 (d, 1H)
-

(
11ad) 8. : 7.75
Wéﬁ%o%’%%éj’(?d 1H: 7.0 (m 2H): 6.35 (t. RET/FRP09/000051
(s oH): 4.9 (d. 2H). 5 Exanpl4’ 27 (Conpound 27)
N- (2- Hydr oxynet hyl t hi azol o[ 5, 4-b] pyri d-6-yl)-6-trifluo
romet hyl -1 -[(pyrid-4-yl)nmethyl]- 1
H. i ndol e- 2- car boxam de The product is prepared
according to a process simlar to that described in
Erep1p23y-2385C16. I\/P 261-263C ' H NVR (DMSO D6), 3

(ﬁ#)% ?D"?S& [oe), & (F;P“%) g 9(7(551'(% 8171(5%0%H5)363(g5d (22;)): &SI)(;, 1H); 7.8 (d,
61135 7(75,(s 11rgj) 7. ef‘(d 0 N@? AR, 2234 8, 195 0 25 28R4 148

( Conpound 2
roxymethylthl azoI 0[5 4- b] pyri d-6-yl)-5-trinethylsilyl-

i 2-(Eopdimid DA ] - 1 i ndol e- 2- car boxam de 28.1
&I -trlmathIS|I I-1- pyri d-4-yl)nmethyl] -
ﬁs@- E%W'Enj%ﬂk& é- t{]mwrﬁmlara—tnm@mmemyt ﬁMmij@ﬁmnéthyl}
|ﬁ+pﬂ@|@&g@§|—bamag| ng to a process simlar to that
dﬁ_le::rlbedin Exa 16.1, starting with ethyl

PTREYG \$ grerpfre ‘Fqufﬂ:Im o a- -REegess yejrhitar do tvad pleseribetdrin Example
steep 18.4. 'H NVR (DVMSO D6), 5 (ppm: 8.37 (d, 2H),
7.83 7.47 (d, 1 7.37 (d, 11-1),. 7.34 is,
i"”§'2‘5(7626§4‘3(d 2H) 'S 8oH%s 2H) 418 (q? 2H), 1.18
'H,
(Fégm%g@g%éé% F’t%ﬁ? azo&éqg)isg](% 1rl1)dsé(§/”I3H5 trwﬂ 7.7 (s,
VIS 1.9£d. 1H) Q%ﬂummgﬂt 1H); 6.0 (s, 2H); 4.9 (d, 2H).
met hyl ] -1 Hindol e- 2- car boxam de (Conpound 28) The

r oduct |s prepared according to a process simlar to
(Goepound BRanpl e 16.2, starting with ethyl

By @tmm&ﬂ%&rylﬂﬁlaz&mﬁ% pkﬁ@-ég)()' ) HﬁeEHJA%IyllngBynq%—gl)met%yl] 1H.

rboxy at e prepa prece

P98lez2-greboxamigR (DVBO D6), 8 (ppn): 8.9 (s, 1H): 8.7

(s, 1H); 845(d 2H) 795(3 1H): 7.58 (s, 1 H);

7.5 (d, 1 H; 7.4 (d, 1 H; 7.0 (d, 2H; 6.35 (t, 1

g§1 5E@1yt —truzlpywlsd,ylg-[(erldﬂ-y!)m@hﬁ] {/9-indofd=}-caBoxyile (Compound
091112677 PCT/ FR2009/ 000051 48 Exanple 29

_g_ nmpound 29)
he product is prepared according to a process similar to that described in Example

16.1, starting with ethyl S-trimethylsilyl-1H-indole-2-carboxylate prepared in step 18.4.

1

H NMR (DMSO Dg), 8 (ppm): 8.37 (d, 2H), 7.83 (s, 1H), 7.47 (d, 1H), 7.37 (d, 1H),
7.34 (s, 1H), 6.84 (d, 2H), 5.80 (s, 2H), 4.18 (9, 2H), 1.18 (t, 3H), 0.19 (s, 8H).

28.2 N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-trimethylsifyl-1-[(pyrid-4-yl)—
methyll-1H-indole-2-carboxamide (Compound 28) -

The product is prepared according to a process similar to that described in Example
16.2, starting with ethyl S-trimethylsilyl-1-[(pyrid-4-yl)methyi]-1 H-indole-2-carboxylate
prepared in the preceding step.

m.p.: 208-210°C

'H NMR (DMSO De), & (ppm): 8.8 (s, 1H); 8.7 (s, 1H); 8.45 (d, 2H); 7.95 (s, 1H); 7.58
(s, 1H); 7.5 (d, 1H); 7.4 (d, 1R); 7.0 (d, 2H); 6.35 (t, TH); 5.9 (s, 2H); 4.9 (d, 2H); 0.3 (s,
OH). |
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N- (2- Hydr oxynet hyl t hi azol o[ 5, 4- b] pyri d-6-yl)-6-fl uoro-
1- rid-4-yl)ynmethyl]-1 Hindol e- 2-carboxamni h
p%%?bﬁéiﬁﬁgpared according to a process Sﬁgqﬁgﬁzﬁgeloooom
that described in Exanple 5 # mp.: 290-291 C'H
NVR (DVSO D6), 5 (ppm: 8.9 (s, 1 H; 8.7 (s, 1H;
8.45 (d, 2H); 7.8 (m 1 H; 7.6 (s, 1H; 7.5 (dd, 1
(d, 2H); 6.35 (t, 1 H; 5.9 (s,
Zhémafsé(_‘-‘((gomundﬂ?)aanm e 30 (Conpound 30)
NN 2-Hy e #Mﬂﬁttmidlﬂtsazﬂbﬂ[&s ??J@lﬂ%rd 1 @ydd-2-yBmietyi}1¥Lindole-
romethyl pyrid-4-yl)neth
HBoPEABId 2 3 b] pyri di ne- 2- car boxani de 30.1 Et hyl
STid bfddl:létﬁ@'ﬁ?éﬁb‘{éd &c&cﬁ'ém@)fé 'adﬁfb&éﬁtshﬁlfér]tb]that described in Example
\Abegyrrol o[ 2, 3-b] pyri d-2-"15 carboxyl ate This conpound
prepared according to a process simlar to that
seridpegh1p step 16.1, by reacting 480 ng (1.859

5H 'NR"R (I%féﬁgréishﬁl(mlﬂ) B9 tsoNbl):B. Bip]Iplyird-46 (d, 2H); 7.8 ("ln 1H), 7.6 (s,
ﬁg% ‘?%‘{Fé{ 'ﬁi)t F“i"(hhﬂq?@ R, ?ﬁ& %m%sg ]%“zr#?m )b‘i'é( 2H).

hano e pfesénce 0 of
cyanonet hyl enetri butyl phosphorane (CVBP). The crude

taghS then purified by fl ash
C@:fbgﬁglefﬁo%éo p%ﬂﬁ 30

qurmof silicag in a mxture

d¥- (%&yﬂwaﬂwltmmw &dupyaideS-yh- 5-t@ﬂuweorgﬁﬂylrfg[(mfndt%ﬁ)methyl]
f whi t lid. ' H
N e B U IR A S TR
845(d 2H): 7.56 (s, 11-1); 698(d 2H); 5.94 (s,
236)1 i (a0 2H) 5 trhudrantdinyl3 4-pyrRiybire M- 2By b bipyrid-2-

I@(@Xb‘iﬁtﬁoxyrrethylthl azol o[ 5, 4-b] pyrid-6-yl)-5-trifluo

rﬂf@&%ﬂ)du%d[v(lﬁy?ﬂgg?lfé | 000 ng@@oé rodes suz'néor to that CFeganbed in step

p%s” v inad80ang (Jréh9anmal) ot elbyid- h@uwr@mﬂp/ aaU@ys’oIOE 3-b]pyrid-
% &rbéfylatt@uﬁtﬁ abe ﬁgﬁ@rﬂ%eﬂmw o?? %gnwﬁ'ﬁetﬁgmﬁun mé presence of 0.89 g

reacti ng

5(3t7ﬂBfﬂn[r@i)oﬁfepmnmwwmﬂmoﬁnmrﬁw )(EMBP). The crude reaction
ggﬁ%({cgf%hgéf 8§rlf%h%ﬂé§h?chf@ﬁd£8§r\ét}@$egn alloR P 6ilica egaal in a mixture

ot oco I'n the prec
& Qgptaw& Bnd e8! aeptate. BBgiverBR Mooef the expected product in the form of a

(RiREbip- t hi azol o[ 5, 4-b] pyrid-2-yl)- nethyl
2, 2- I met hyl propanoate, obtained in step 4.2, in the

pHd%MRc(@MﬁO 033%5 tdpng). 839 (snihid); )8. 7 (sa 1611 Bikb dd, 2Hl); 7.56 (s, 1H);
r t I ( u ) e crude reaction

tgg ?Mi %dﬁ &é% ﬁ-Ie)d?‘%g Cﬁlr'gmat ography on a
¢@-Mﬁn35ﬁ([h1r+H]ca eI uting W|th a mxture of WO

2009/ 112677 PCTI FR20091000051 49 di chl or onet hane and

nmet hanol, to give 71 ng of the expected product.

30.2  N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-y!)-5-trifluoromethyl-1-{(pyrid-4-yl)-

methyl]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide (Compound 30)

This compound was prepared according to a process similar to that described in step
16.2, by reacting 200 mg (0.573 mmol} of ethyl 5-trifluoromethyl-1-[(4-pyridy)methyl)]-
1H-pyrrolo[2,3-b]pyrid-2-carboxylate, prepared according to the protocol described in
the preceding step, with 182 mg (0.687 mmal) of (6-amino-thiazolo[5,4-b]pyrid-2-yl)-
methyl 2,2-dimethylpropanoate, obtained in step 4.2, in the presence of 0.43 mL 0.859
mmol) of a solution of trimethylaluminium (2M/toluene). The crude reaction product is
then purified by chromatography on a column of silica, eluting with a mixture of
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275 - 276C HNI\/R(DI\/SO D6), S (ppm: 11.03 (s,

]ﬂbgﬁgéﬁi;ﬁ&n i (730425'21 e éd’sglf%bqéaégosmooom
509" (¢ 2H); 4 87 (4 20 SUBC-NE. 485 ([MH '

Exanpl e 31 (Conpound 31)
N- (2- Hydr oxymet hyl t hi azol o[ 5, 4- b]

pr—@fcﬁ'Drﬂmgﬁﬁ%p %8& %%%Trgaq% lt%'grgg 7t m&j&‘gtxé 'egéé:tgﬁ %g&% hyl]-1

anrrz'ret—rwilesclyl | -[(pyrid- 4y|)rrethy|] 1

H- I CO duct i
pﬁéﬂ@%e@\i%ﬁ el noPaD 4108 Go . 8 B THX 8. iy 2H): 8.65 (¢, TH)
e (d, bay 7 | ¥ ﬁExmprm (31624} 6%%6{{ t H'?% ¥9 (shoBj: V7 (d, 2H).

S&grrrret 1H i ndol e- 2-car boxyl at & prepare In
+k% H NMR (DMBO D6), 5 (ppn): 8.2 (d, 2H);
749(d I H; 7.42 (s, 1 H; 7.15 (s, 1 H; 7.05 (d,

: 68 2H) ; 4.01 , 2H:; 1.01
Exahigie 31 goompeinzg) 51,50 o) (a. 21

- (ZZHWQi ﬁ@ﬂw%b‘[s %myﬂ&a% -SldthHsiGr Y. by @4 YhRti-1 -

yl si | [(py id-4
frles parte
AP LaPRERSI e- 2 car boxani de (Conpound 31) 20 The

product is prepared accordr ng to a process simlar to

ttialt described in starting with ethyl

81¢hr i SRR ‘é*meyTVJSﬂylrk Bwrdd‘l uDrpe&\VHaﬂ Hyrqmerﬂr@m%vletechcanpound
Nepxyl ate prepared in the precedr ng step m p.

%3214C H NMR (DVMSO D8), S (ppnm: H)

ﬁe piqzq;uct 5 grrgpargd amyrdrng tg 3 grocgﬂ) srmylarg@ f@gt desg:gqu pq) Example
7[6 55si(aﬂrn?lrvrt|ﬂ)ethy? 6Qﬁm6ﬂrylsﬂylﬂ)‘+ma’o|@@ &ﬁ'boﬁ'ﬁ}e pr@E%%d(utr step 25.2.

éi%ﬁ%%ﬁ?d%zé (oo 2(d 2H) 740 (d 1|S) 7.42 (s 1H). 7.18 (5, 1H); 7.05
Nr(ﬂr)rw(r rw e | &Fﬁw@r hgﬁfw O(r%h@ db)s, BT i met h

yl'si Iyl - '3-trifludrome

phenyl ] net hyI ] - 1H i ndol e- 2- car boxam de 32.1 Ethyl

21pr| - -
3 S e b T Lo
E@'WH)J\}'( ee(?e@fp@majde (Ggmmd@dirpound was prepared

?ﬁ&%FdHuergrst eﬁ’ar H%‘&S&arn tméoﬁ'rﬁ)seé% %%ﬂ%r tgetﬁg J;é%%ﬁbéc{‘w Example

step react
6.2y |SF?éfif19y M’éih I g)thyl1$+irrrnetbylerly2:l d@m@ﬂwl)memyum -indole-2-carboxylate

9/ 000051 50 d
&Q\Qg.:ga}@ﬁ% rgg@.rﬁrﬁ%g 749 mol ) of pge?ﬂ T ' step

et ot AA°Ephenyl methanol  in the presence of 0.9 g

(ONIBbID.RTs GYARYEMMHENES [, R AR BAR AR, 1H); 7.65 (s
1H); 7.55 (s, 1H); 7.35 (d, 1H); 7.05 (d, 2H); 6.35 (t, 1H); 6.0 (s, 2H); 4.9 (d, 2H); 0.25
(s, 9H).

Example 32 (Compound 32)
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-trimethylsilyl-1-[[(3-trifluoromethyl)-
phenyllmethyl]-1H-indole-2-carboxamide

321  Ethyl o-trimethylsilyl-1-[[(3-trifluoromethyl)phenyl]methyl]-1 H-indole-2-
carboxylate (Compound [If) _

The compound was prepared according to a process similar to that described in step
16.1, by reacting 0.49 g (1.87 mmol) of ethyl 5-trimethylsilyl-1 H-indole-2-carboxylate,
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The crude reaction product is then purified by

on a colum of silica in a m xture of
gﬁggﬂﬂgeah acetate, to give 730 of PQTEFR2009/000051

expected product 5 "H NMR ( O D6), S (ppn): 7.90
(s, 1H); 7.62-7.57 (m 2H); 7.51-7.43 (m 3H); 7.40

(s, 1H); 7.17 (d, IH; 5.92 (s, 2H); 4.28 (q, 2H);
' 32.2

. a0 27 9H) ., _LC-MS: 420 M

%‘gﬁ Eé&ﬂ %%’ﬂét"h ‘Fﬁ?s%k itl)d?g“ﬂnﬁ]\?ﬁ/@f %‘(téé%ﬂ“;un@;hvlmhﬁeﬂmethanol
yih ﬁ‘%ﬁ;ﬂdﬁ&ﬁ@é? |r(]3 ') lirﬁl_n?I%goclygn%m%tgyrflegeitgtrnrl‘.ltgghqﬁ;])horane (CMBP).
conp O"L‘Pré’ﬂﬁ%é "?BM’H‘?% BY eyomaingsiy onsa pelumn of silica in
teomixhaw oblesptand@tll éthylicefite, 1@ @e 7961 n'fgle&% 58939 of8duct.
10..47 f ethyl 5-t
(8 Wégﬁ@ﬁﬁ R§)| ;52%%)“ ]S,QE(;s'thrrﬁ; 7%287'5 (m, 2Hf5§)51 -7.43 (m, 3H); 7.40
i, IO ¢??d ARy @Qﬂ%, LICRED 5’ 1'ib & "gnPb 55 felighs
?—@ @ﬁﬁ%ﬂ“ﬂu ;%ol 0[5 4-b] pyri d- g yl)methyl 2,2 15

di nmet hyl propanoate obtained in step 4.2, in the

sen 0.36 m_ (0.715 mmol) of a solution of
% (‘é@r@){%%yﬁ?%"b@mbiﬁ 4rélmeid-6Phed-prmedhydsity b B{[(3-trifluoro-

mﬂiy@bn@twmemww.maab@cmoxafrﬁ.aéh chr onat ogr aphy on a

EE umm_of lica gel m xture of heptane and et hyl
'BCQPouR! yaﬁ@f?ﬂ‘ar%écw@eet%a Ppeasds stmilar & thiat desveitied in step

6.0, : b5ZeactB3 2@ beNM&fP%EPT) fséﬂgms tn%%if%(iﬁfyl-1 13-
&‘?lgcirog'l%l)()pﬁnygéqe{hylj mgeje 21wbowlm p(reparqd-m thé pBEteding step,
‘éfﬁflbgw 049 8 (0. gﬂgsmccg) Ogﬁﬁ 7 Béﬁ ;tﬁlazo!!r[g,d\ﬁpyr?o@ -ylymethyl 2,2-
c]((\[n(a % pﬁga’qeﬁllgg%pcﬁ g, intng presenicssefy.36 GILf (OFdBanmol) of
E?D‘%%rﬁeﬂtg méiwggtggﬁnhgﬁé 2%@6%%)] Th?BFJBYch is Tsolated by purification by
S Prge 9g{ap§ytqq 8| Gaef ﬁ;}lp@m}w )anm[xh;re]of Ihepiamgodmd ethyl

a@marmwg 6 8 cThi e RO A BRSINBECPAr ed accor di ng

alSB 'ﬁi%§§ simlar to that described in step 30

61, cting 475 ng (2.459 mmol) of net hyl
*sﬂﬂ 7

M scbtdrg? :calﬂﬁﬂ@bg rri?e? ﬁ???%ﬁyﬁr@gt(ﬁﬂa %6% Qd”él—l 4 3%, 1H);

p%é-éﬁé@ Bif); 7.3 dg1H), £.351(8 hbnod.$7 (f, 2H); 4 87 (d, 2H); 0.28 (s, 9H).

LEY RSO 8S nmhﬂpetrl butyl phosphorane (CVBP). The crude
reaction. product is then purified by chromatography
on a colum of silica in a mxture of heptane and

le 83 @t athpouh@38 Ve 706 ng of the expected product
Exagle 89 fathBouh@agh /> 70 19 4. U0 2006 112657
Nodrhtyehoetdibseloiaas b]mummfxﬂsﬂmnsn(s-tﬁuomthy%h%ﬁyn-
n(e@lwyl] - Hhoieb-éérb% dém 743 (s, 1B

s, 2H); 3.80 (s, 3H)
33.1  Methyl 6-fluoro-1 -[(3-trifluoromethylphenyl)methyl}-1 H-indole-2-carboxylate
This compound was prepared according to a process similar to that described in step
16.1, by reacting 475 mg (2.459 mmol) of methyl 8-fluoro-1H-indole-2-carboxylate with
0.67 mL (4.918 mmol) of 3-trifluoromethylphenylmethanol in the presence of 1.18 g
{(4.918 mmol) of cyanomethylenetributyiphosphorane (CMBP). The crude reaction
product is then purified by chromatography on a column of silica in a mixture of
heptane and ethyl acetate, to give 706 mg of the expected product in the form of a
white solid.
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LC-MS: 351 ([M¢H' 5 33.2

thylthl azol o[ 5, 4- b] pyri d-6-yl) -
Mé(@bg r onet hy| ) PCTIFR2009I000051

phenyl ] met hyl ] - 1H i ndol e- 2- carfoxani de (Conpound 33)

Thi s conmpound was prepared according to a process

simlar to that described in step 16.2, by reacting

2 0. 569 ) of _methyl 6-fluoro-1-[(3-
W%ﬁ%%@d)p%&m)) ﬁf,?{ir(gﬂ] THH7 i dod @ (- 4k, Bawdylsatld); 7.19 (d,

PrIRR o3 daq FHersis N .t 0] ot ocol described in the
H{}é}gedﬁ stZp WI& 2A 3%r% ?@r 683 mmol ) of (6-am no-

a%%@é MF""H] pyrid-2-yi) net hyl
2, 2-di mathyl propanoate, obtained in step 4.2, in the
p:;ei:nce of 0.43 m_ (0.853 mmol) of a sol ution of
J-fret Mye- HYGWthWV'@?MCﬂQiﬁ Gehieyrid-6-yihe-flupwde [ (sl toromethy!)-

Fﬁr%ﬂylfrhethﬂ]Hhﬂﬁhoqgimogfb%qamgegpggggﬁwg phy on a col um

?Bl in a mxture ["or mathane and
'%S‘PFBPDUrldoW@ﬁ P'@PB@dlﬁ}C@'ﬁlf@h@ apieeessedimpardduiat. destribed in step

2 O S 10.
r;m?aoz é % d, @?Bﬁ) yhEY (Y, "?e’fw “&huoro-1-{3-
A |fé}5>rqmgftgylphqany@m)ethyﬂ @elnggle Zlegrpowjam (M&par&ﬂ-l) actording to the
(frotodd) deseriSRy (rﬁthezgpeczélnﬁ‘pste&g §£|)181 & Ba3 E}%‘lol) of (6-amino-

&'E@%d‘r@w&?wmﬂma @rdjl[r@thmpbqqaynpau @btainedsint stepl4iB, in the

pesERINbY | | t
et L S T W s

ea@@@rqﬂ tsdhgw prriied Hy chromategraphy Ql‘nat:olumn of silica gel
ies 6\1? ktbl%cbf |d%h%@£%fﬂ@t?1§ne A% ?%ﬁlaﬁlﬁ}z&’tc %9%85’ gng‘;%f iﬁ%_%%gteg Product.
E“sp 17r|y21§%(s 1 H; 865 (s, 1H); 7.7 (s, 1 H;
7H6¢|\ﬂmém’é|'slb D% E(MHA) 30’(% (s7 #8%‘(&1}’&%@6&3@51& §:7.82 (ad, 1H);
(@%ﬂﬂlm %@)733 {d, 1H); 7.06 (dt 1H); 6.37 (t, 1H); 5.95 (s, 2H); 4.87 (d, 2H).

bb(,ﬁsl-mr ,qgthylthlazolo[54b]pyr|d6y|) 6-trimeth
ylsilyl-1-[[(3-trifluoronethyl)- phenyl]nmethyl]- 1
H i ndol e- 2- car boxam de 35. 1 Ethyl '

Exchmbles ww‘yw afy[ (3-trifluoronethyl)phenyl]nmethyl]
TFIP_hTm gr boxyl ate (Conpound Ilg) WO
&'d@éﬂyﬂ@@mmfwmwmsmemmow) EQEﬂdeerlnpmldu-q(Sr-]ﬂnﬁuoromethyl)-

t simlar to that
T EAR e MBI 2o 1 ety
Bhe progiethiy I Rsepayed abkdrdidg te-aZproeassosimliartte tokesdaskhted iNMExampie
fxanmple 25.

m.p.: 312-314°C
"H NMR (DMSO D), 5 (ppm): 11.0 (s, 1H); 8.90 (s, 1H); 8.85 (s, 1H); 8.8 (s, 1H); 8.65

(s, 1H); 7.7 (s, 1H); 7.6 (m, 2H); 7.5 (m, 1H); 7.35 (m, 1H); 6.35 (t, 1H); 6.05 (s, 2H);
4.9 (d, 2H).

Example 35 (Compound 35)
N—(Z-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-6-trimethylsiIy|-1-[{(S-triﬂuoromethyi)-
phenylJmethyl]-1H-indole-2-carboxamide

351 Ethyl 6-trimethylsilyl-1-[[(3-trifluoromethyl)phenylmethyl]-1H-indole-2-
carboxylate (Compound lIg)
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'H NVR (DVBO D6), 8 (ppm): 7.49-7.45 (m 2H);

7 3R . 7.25 (t, 1H); 7.12 5 (s
7"%@27}’0%81{&77%@0 5. 73 Es 2FHS)I) 4.04 (q, (2FD'JC'EPF6@°°9’000051
(t, 3H): 0.00 (s, 9H). 35.2 92

I\I-(2-I—|ydroxyrrethy|thi azol o[ 5,4-b] pyrid-6-yl)-6-trinmeth

ylsilyl-I-[[(3-trifluoro-

I t hy Hi.nd b
e L 2 O
pB2.destartiighiittaethlyios-triradthd SIHen Hirsbld-D-cEdRPLR debBrifed & Example
SE?HI ng with et hyI

rimethylsilyl-1-[[(3-trifluoromethyl)phenyl]nethyl]
}HNMngbmsoaaaqas ml Als- T4 3—% 7 373 ga%ﬂdwg (4, JH); 7.12

isquDTOD%?@@(mSZHnWS 5. 28 499 @A), K036, SR Oias. o)
765(s 1) 7.6-7.4 (m 4K 7.3 (d. 1 H: 6.35 (1,

. 6, . 2H)
g%ﬁp?’élc%é'&%é hhy!ﬂhlemlolw@p a,%;;ﬁ@pwnsﬂyn [[(3-trifluoro-
| mwiymﬁrﬁsn@ﬂﬂa]athwﬂ H;ir_né“blédzlcaﬁa&xéhi ideU@oRIFBLAY 55)

hyl ]
PFOS'P '2 Pgeqﬂr?ﬁ/ PPeArdiag Jo @arpessarfimiar 1o thatddeserwdcin Example
l :52 pr ﬁﬁﬂ!hgdmﬂ\cétﬁ&ldﬁi-ﬂrﬁnétﬁylﬁlypﬁ-ﬂ?@ﬁﬁluéﬂomeltr@i)plﬁ% N&E‘%M Hindole-

described in I 336C
D@?arbs"x'iiﬁrﬁ’fepaﬁd'Oﬂ('%PrefPﬂmg 8t99 (s 1H); 8. 85 (s 1H);
8m o 189-184FE; 8.65 (s, 1 H); 7.6 (s, 1 H; 7.1 (m 1

- 7.0 ( 2»—&; 6.9 (m 1 H; 6.3 (t, 1 H; 5 95 (s,
%NME @’\’n&@ Qedy, 3 (PAIN): $0.85 (51 H)3BPS (BxdhpB&53F. 1H); 7.75 (m, 2H);
(£esRouRg 241gy .
roxyne?hyl?%l)?azol 0 b(fpw)l 8:35‘35.@“1 6 tOI‘(IS n%sq)hylgs(d’l 2 0.25 (s,
|9H)} ( 3- met hy! phenyl) net hyl ] -1 H i ndol e- 2- car boxam de
30 37.1 Ethyl
6- trlrrethyIS|IyI (3-net hyl phenyl ) net hyl | - 1Hi ndol e-

(@p@poungd ﬂ%bund I1h) The product is prepared

%@@H?&r@%rﬁ&hﬁtfﬁﬁzﬁcﬁ?@@|b];§drieﬁ'6| )‘?}); ﬁ'ir‘lﬂluBMetﬁgﬁslc[ t4-REthylRenyi)-

@QtFY'}TW‘rWT@‘PiM ble‘quilﬁ%i'B’rC@med@ox | ate described in
?}—ﬁéklml\/%@%%ﬁ n%?wrglt]ozgggocp %rglgﬁ%p?ogg%? 98%&@55 ?n Example

11ﬁ);724721(m 1 H; 7.14- 7.11 (m 2H); 7.09-7.0

(,-,ﬁ[b !3%_,33@«»081679(m 1H); 5.85 (s, 2H); 4.30 (q, 2
. 2.21 (s, 3H); 1.17 (t, 3H), 0.25 (s, 9H).
NMR (DMSO Ds), & (ppm): 11.0 (s, 1H); 8.9 (s, 1H); 8.85 (s, 1H); 8.75 (s, 1H); 8.65

(s, TH); 7.6 (s, TH); 7.1 (m, 1H); 7.0 (m, 2H); 6.9 (m, 1H) 6.3 (t, 1H); 5.95 (s, 2H); 4.9
(d, 2H); 2.15 (s, 3H).

Example 37 (Compound 37)
N-(2-Hyd roxymethyithiazolo[5,4-bjpyrid-6-yl)-6-trimethylsilyl-1-[(3-methyiphenyl)-
methyl]-1H-indcle-2-carboxamide

371 Ethyl B-trimethylsilyl-1-[(3-methylphenyl)methyl]-1H-indole-2-carboxylate
(Compound Ilh)

The product is prepared according to a protocol similar to that described in Exémple
32.1, starting with ethyl 6-trimethylsilyl-1H-indole-2-carboxylate described in Example
25.
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5 37.2

hyl t hi azol o[ 5, 4-b rid-6-yl
DM P YL [ ey Y1) et FRE008/000051

phenyl ) met hyI] 1H i ndol e- 2- carbbxani de (Conpound 37)
The product is prepared according to a process simlar
to that described in Exanple 32.2, starting with

GGQN%{WFQ Do) 8. (PPY: - FieT B8 (Y N3RS niH} 7 247 2den. el H); 7.14-
27. 1qa(rrpcz1qyl7a¢)@-7mr Yads, Bﬁetfgesnpfﬁﬁef}'eﬁsés Sz‘fgp% 3%2(4 2H) 2216,

E;‘H 1@ 5‘8 (Sg"\‘/F}REENB? ;77(m 2H); 7.48 (s,

725(d 1H) 7.15 (m 1 H; 7.0 (m 2H; 6.9
4.9 (d, 2H);

t 1 H; 59 (s, 2H;
r(élwhbhdﬂ@wmhamg.tzmm 9{0@ @oh] ﬂen& yl)-5-tri fI uo

Eﬂy é (3-trifluoronet ] met hyl ] -
dgctzlscgg a5 Arenrsding do Qrmgqgﬁ,sgs suglfqgrtgrjmtecwscnbed in Example

a&Z:QT dbtﬁﬁrn 0 gglp:n‘éﬂ'%s Bstk'lmeltl-%fsn?_lol '\r&%ﬂz S%@%&Bg@'ﬁgtg{(lmﬁmdole—z

ﬂ%ﬁ'ﬂpf@pe@d 'nthq)pre@dgs gL 1 H); 8.7 (s, 1 H)

8m%5 163-160°¢) ; 7. 85 (d 1H) 7.7 (s, 1H; 7.65-7.5

1 4 7. 35 t, 1H); 6.0 2H); 4.9

A ME%D"@@ %Skaﬁﬂwm 3@%@3 u&el_(%B)H) 87((Ss 1H|)_|)77(m 2H); 7.48
Jhrdr l o

om(atﬂayl ?gs Wﬁ‘ pﬁi@rret (ﬂ]q]rﬁ't 3??1 i't' 5% (s, 2H),

I—i?l%l@l'"é»— Bhdxb#{d8HThe product i s prepared

according to a process simlar to that described in
Exa Ie 16. 30 mp.:197-198C 1H NMR (DI\/SO D6), S
( (ﬁowoumﬁa)s 95 (s, 1H); 8.7 (s, iN); 8.15

(A(2- Elb&rox;%n&ﬁ;ilthﬁé%ol g/?d-g\asl)75-ﬁi‘rﬂ58@gw§lg\2l_b1 1 3r?’r25uﬂ>lqme]thyl)
t}hb'i' pyljmstn Hndo r:anb@samlﬂe chemi cal structures and

trhe fbyst ‘T@breBél%@eJJCbl%‘?ngﬁﬂ‘o & prove QEW@W%S@%&%@J}) Example

conpounds according to t ven I on

BE&T/ FR2009/ 000051 54 In this table: - the col um
bR 231-e3g°d ndi cates the nelting points of the
products in degrees Celsius (C); - Wrepresents an

o PR (BMS@ Dg, & (ppine): 4048, 1HY18.95 (s, 1H); 8.7 (s, 1H); 8.25 (s, 1H); 7.85
(d, 1H); 7.7 (s, 1H); 7.65-7.5 (m, 4H); 7.35 (m, 1H); 6.35 (t, 1H); 6.0 (s, 2H); 4.9 (d,
2H). - ‘

Example 39 (Compound 39)
N—(Z-Hydroxymethylthiazofo[5,4-b]pyrid-6-yl)—6-triﬂuoromethyl—1 -[[(3-trifluoromethyl)-
phenyl]methyl]-1H-indole-2-carboxamide

The product is prepared according to a process simil_ar to that described in' Example
16.

m.p.: 197-198°C

"H NMR (DMSO De), 6 (ppm): 11.0 (s, 1H); 8.95 (s, 1H); 8.7 (s, 1H); 8.15 (s, 1H); 8.05
(d, 1H); 7.65-7.45 (m, 5H); 7.35 (m, 1H); 6.35 (t, 1H); 6.1 (s, 2H); 4.9 (d, 2H).

Table | that follows illustrates the chemical structures and the physical properties of a
number of examples of compounds according to the invention.
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- aII t he compounds are in the formof the free base;
corre onds to a nethyl group; - tBu corresponds
tWQ%JQP group. 10 Table 1 H X NA T R¢009/000051

~l) No. Xi, x2 X3, X4 YAMP4(C VN 1F CH GCF,

CH, CI-|274- 275\ M N2 CH GCF CH CH>M 264 -
265 FN 3 CH CF CH CH\ I 3> 250 - 251 N N - 226
4 CH CF, CH CHI Il \>\ 225-226 \~/ NS OH 5 CH
CF, CH CHI \ \ ~ 244 - 246 \ NF/ N6 CH CF,

L thiehbbieN OH 231 -232 Me WO 20091112677
PCT/ FR2009/ 000051 55 No. X9, X2, X3, X4 Y AMP. (Q
N- the celpmn ¢mp. ("€ indigates thegmettingppgints ¢f thg prgducts in degrees Celsius (°C);

- W represents an oxygen atom;

-nisequal fo 1;

- all the compounds are in the form of the free base;
- Me corresponds to a methyl group;

- tBu corresponds to a tert-butyl group.

Tabie 1
-
X  N-A
™M -
v
J\X/ N o
)
Y (1
No. X4, X, X3, Xa Y " m.p. (°C)
N :
F Z \>—Me
1 CH, C-F, CH, CH 7N 274 — 275
A\
Me
F = N
2 CH, C-F, CH, CH \(I\>—Me 264 - 265
F N :
3 CH, C-F, CH, CH \> 250 - 251
S
F Z N
4 | CH,C-F,CH,CH B 225 - 226
\N S OH
F Z
5 CH, C-F, CH, CH - 244 - 246
N
F T
6 CH, C-F, CH, CH N oH | 231-282
: \
Me




M N VNVe 8 CH, CCF3, CH NF > 274 - 275 Me F9
\ \ 265 - 266 NNO F 10 CH
%o gﬂﬁgﬂc‘?s ??14 - 215 Me N 11 CH GCF, P@I/F%BOOBIOOOOM

F
“\ >M \ N 299 - 300 NHI\/§5F12CH CF, CH CH\
| NTO 248 - 250 N O fl:0 N13 CH, GF, CH CHF / \
224 - 225 O= tBu F014CH CF, CH CH\ \ 224 -
275 +—0-6H—\—15 PL.!, {‘E (‘I—I C] E_\ 204 - 206 N Ve
N| ¥6. CH, XGGR8, xCH, [CH \ N 315 -| 316 A m.p. (°C)
o
N
7 | CH,C-F, CH, CH ©/ \N' N> 235 - 236
\
Me
N
Z
N»—Me
8 CH, C-CF3, CH, N \©/ \Nl N>_ 274 - 275
\
Me
®
=
9 | CH,C-F,CH, CH U - | j 265 - 266
N N '
/, Oj '
10 | CH,C-F, CH, CH \©/ SNy 214 - 215
) _
Me
A~ N
N
11 | CH,C-F,CH,CH O/ o L Me | ge 300
NN
Me
_ E s
12 | CH, C-F, CH, CH U Z | T 248 - 250
Sy
N O
~N
13 | CH,C-F, CH CH \I /
. C-F, CH, N~ S 0 224 - 225
0—4\
tBu
0
Vi
14 | CH,C-F, CH, CH \©/ - | j 224 - 225
N7 O
P OH
15 [ CH, C-F, CH, CH \©/ - l 204 - 206
N
Z N\
16 | CH, C-CFs, CH, CH \l >— 315-316
No S OH




N S HW 2009/ 112677 PCT/ FR2009/ 000051 56 No Xl X2

@géﬁo@z%ﬁs (oﬁ) CHMEC{ s|/ Nglsﬂcle MeCH ﬁ Pifs'deR?9091000051

\>--\ 154-155 CH N S OH Me 58 19 CH CH CF, CH
257 - 258 SOH / N20 CH, C-CF3, CH, CHCN\> 282 -
283 SSOHN 21 CH CH CCF3, CH~~\ 243 - 244 S
N.S CH . C-SiMe3 CH \_/ N22 C270 - 271 CHS' S

Oy, 23,@5(, C—,CHC, 151-153 S S,OH N 24q;4, o
C{CF3 N oB7 . 408 SNS OH cH CH, “C si Me3,| \ TP ()
oo

NZ2Z5TCN1T—219- 220 Mn OH-N—26—CH: g,— €3 CH, €H
\ 1237 238 ~N S OH . = N '
17" | ‘CcH. CH, C-CF5, CH I S 221 - 222
! S OH
. Me N
CH, C-SiMe;, CH, % \
18 IS 154 - 1
CH U x-S OH %5

Me N
Z
19 | CH, CH, C-F, CH \©/ I > 257 - 258
>, ~s  OH
N

N N
20 | CH, C-CFs, CH, CH @/ I > 282 - 283

N Vs N
21 | CH, CH, G-CFs, CH g [ > 243 - 244

CH. o5 N 2
99 C-SiMe;, CH, <\’7/ | \>—\ 270 - 271

CH

N Z N
23 | CH,CH, C-F, CH <\j/ D ama 151 - 153

N Va N
24 | CH, C-CFs, CH, N 4 Y > 207 - 208
s

. N
CH, CH, C-SiMe;, N Z
25 e \Y L > 219 - 220
s

CH s  OH
~ = N
26 | CH, C-CFs, CH, CH | | 237 - 238
Nax X~ s oH
= = N
27 | CH, CH, C-CFs, CH | L > 261 - 263
Ny XN S OH
. N
CH, C-SiMes, GH, = 7N
28 e 208 - 210
CH Nax | Xy~ ~s O




N 27 CH CH COCF3, CH 261 - 263 NN S OH CH,
g Q1~111 / N 28 CH SO OH 208 - 21
gﬁ&%ﬁ%ﬁisﬁ / FR2009/ 000051 57 No. X1, ng"gﬁFRiQOQ’OOOOM
AMP. (O N 29 CH CH CF5TCH\ 290 - 291 N ~N S
OH N 30 CH CCF3, CH N275 - 276 N~NS OH CH,
CH CSiM3 N, / N31L CHS- H 213 - 214 CH C Si M3,
CH—CEF3 N-32 /1 | > 152 - 153 CH z—~- NS OH CE3 N 33

CHINGCH.  GeFx, &HX > 217 -218 N S _
C|CF3LCH, N7 312 - [314 2z-N S DH CH, CH G Si

CR3 77 N - 18T 35| v >-—\v 1801 X
34 %:\_Jl %"ﬁgﬁ, %H NI \ - 3B6 dH,
s e i 290 - 291
clve FRETNESTCH [ 1§\ Ties - fLeo No~s o
& AN
30 | CH, C-CF,, CH, N | [ > 275 - 276
: Na XN S OH
N
CH, CH, C-SiMes, 7 Z
31 : | e 213 -214
CH Nas X S OH
CH, C-SiMes, CH, | ©F
32 152 - 153

CH

9]
T
w

Z N
w /2
J

N
7
I > 217 - 218

33 CH, CH, C-F, CH

N
I > 312 - 314

34 CH, C-CFs, CH, N

O
oh

aifa!

CH, CH, C-SiMe,,
CH

35

~N
| e 180 - 181

Me Z N
36 | CH, C-GFs, CH, N IS 335- 336
\N s OH
CH, CH, C-SiMes,
37 168 - 169
CH

O
T
[ 2]

Y
:

Z N
I > 237 - 239

38 | CH,C-CF; CH, CH

39 | CH,CH, C-CF;, CH 197 - 198

0
h
# N
mTz
o]
I

The compounds according to the invention underwent in vitro and in vivo
pharmacological tests that demonstrated their value as therapeutically active




CHNS OHCF3 fIN3 8 CH CCF3, CH CH 237 - 239 NS

~ 9 CH CH CCF3, CHII > 197 - \
éﬁ@%ﬁgﬁag@g unds according to the inventi oRCT’FR2°09’°0°051

underwent in vitro and in vi v#8 pharmacol ogi cal tests
that denonstrated their value as therapeutically
active WD 2009/112677 PCT/ FR2009/ 000051 58
u st ances., These conmpounds have antagoni st or agoni st
SIANESS- TR GIMPRHNCPHIave antagenistan agosist petiyity towpsdg the TRPV1
o{orvmhymcbp@rg of the current induced with capsaicin on
rat DRGs - Primary culture of rat dorsal root

5 DRG neurones naturally express
nduced with capsaiein opdatPRG S\Whor n

r nl:@g% rats. Briefly,
aqjtbrle g@ggtoﬂaaﬁ%&%pm&s%%" gﬁ g&%ryp& ni zed and
the cells dissociated by rrechanl cal 10 trituration.
T basal culture
e TR 5 SRR Bl TP O Rlefum 25 v ka2
nvi gI utam ne, 100 pg/m gentam cin and 50 ng/m of

e prﬁﬂé*yt(cgﬁlg'gg%gggw&ﬁﬂ rngﬂlS% asr%ixiép% Vﬁd gﬁﬁ% 0 icﬁ rats. Briefly,

pﬁf@C digsegtiotoihaigapglichs\ese Itryplsmlheds and tre cadib Idssoaabd by mechanical

't@?%ﬁe?a@ gré Fbs?gﬁ%%ag SII‘I naZ1d 3 Safeglgélélﬁtgge?ﬁwte%tu?ﬁ "Wntaining
phOfe |f@,etaldq@fj Sﬂl&nhoiﬁ mMiK@ 2 ol Lgiuutagunet d 0pr my/mhtgentaenicin and
CHOQ‘!?‘H? F RSE NGHE OBdh &8 h{:sci edT%ﬂn,gqllésgeghu%s (Rated with laminin

erredlﬁto exp eri ne ers
HB.26K1Q3 (calimpen sjuehsrvhm e ther Plagag sn Gorming t 2aweiglishes. The celis

@rf%o&:ﬂ@t‘%}i%ﬁ?@éﬁn aTﬁlﬁpﬁﬁléé ‘é{tﬂnegph%'ﬂé‘%@r?térﬁl g YRV §8@ 95% air.

contal nin aratil on are
théoq@'leanQrambmosun {1rwhdi n%éddect 48 ST aftél gulhuisg) T Blevent the

f
BB bl R S A0 SR o o
émmmi@wampestmafmnd‘um @mg@vulttymgnfl uxed (2.5

m/mn) using a solution distributor

- Electrophysiology:

The measuring chambers (volume 800 u1) containing the cell preparation are placed on
the platform of an inverted microscope (Olympus IMT2) equipped with Hoffman optics
{(Modulation Contrast, New York) and observed at a magnification of 400X. The
chambers are continuously gravity-influxed (2.5 ml/min) using a solution distributor
accepting 8 inlets and whose sole outlet, consisting of a polyethylene tube (aperture
500 um), is placed less than 3 mm from the cell under study. The *whole cell’
configuration of the patch-clamp technique was used. The borosilicate-glass pipettes
(resistance 5-10 MOhms) are brought to the cell by means of a 3D piezoelectric
micromanipulator (Burleigh, PC1000). The overall currents (membrane potential set
at -60 mV) are recorded with an Axopatch 1D amplifier (Axon Instruments, Foster City,
California), connected to a PC running the Pclamp8 software (Axon Instrument). The
current plots are recorded on paper and simultaneously digitized (sampling frequency
15 to 25 Hz) and acquired on the hard drive of the PC.

The application of a 300 nM capsaicin solution induces on the DRG cells (voltage set
at -70 mV) an entering cationic current. In order to minimize the desensitization of the
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'accepting 8 inlets and whose sol e outl et, consisting

0 I ene tube (aperture 500 un),

&g@z{bﬁgﬁe fromthe cell under study. Th 5%&28091000051
cel 1" 25 configuration of the 3%atch-clanp techni que

was used. The borosilicate-glass pipettes (resistance

5-10 Mohns) are brought to the cell by means of a 3D

pi ezoel ectric m cromani pul ator (Burleigh, PCL000).

THRSCBPE & MinigHMeiesval i rbminie psiwasni o applications ‘ofpapsaicin is
Nserved. AREOE B6ftroMpE bR tDNRERINCT A a8l H ﬂesﬁor(s@%he) the test

I nstrunents, Foster City California), connected

PEOTPRAHTIR Are 1ApPliRd aleps F&cﬁ ﬂwsﬂéoe%f@tlpﬂs(mmﬁkﬁ@t)on crfhéO nM or
3@ nivl F6red time! d?t45t035 %iﬁ&é@rdﬂﬁﬂg P\)ﬁzdﬁa@éraﬁﬁgpsalcm + %ompé)é:nd tests

%{g)eously gitized (sa fre uenql%ﬁ

rﬁf)e maee Jid eetaﬁhth@h@anw mh'm@r@f They gesoits arpexpressed as a
apdrtératadgd &Mnbitidn 80 @:M‘nt?él%ﬁéaﬁ‘dlﬁ‘re%%ﬁge' on i nduces on

the DRG cells (voltage set at an entering

cationic current. In order to m n| mze t he

dipsthB sdakk Zt tthe VFOIf aktd

PCT/ FR2009/ 000051 asgg?ﬁ?e%%aﬁqﬁng Deeentages o yapiion of the
1CaRs RGNS esRANRR éh#mreatgﬁswees‘aW% p8d JP0%pE e ¢ngst pgtive compounds
arstae Vilgbntidh tiedted o€ %Bﬁéé?x'tra@&fs‘ Strbmt @Rithi ARRMORHEY ahd§herefore

saicin res onse al one), the test _conpounds are
FhePlssdoseal

Cliey aaipa ARt  of JegRRI Qfo?%%\m tvpei dablecdalventanagxagiple of the
erddhtayd &fﬁnhltbitlé}'l\&btéiﬁéd Jith tHEchpchint® oPthBlirfVehsh.
during which several capsaicin + conmpound tests 5 are
perfornmed (to obtain the maxi muminhibition). The
results are expressed as a Tgglecentage of inhibition
of the control capsaicin response. In the case of the
VR1 ant agoni st conpounds, the per cent ages of
inhigitron_of tThe capsai ¢gin response (I pM_are

bet ween ZO%QHBUW%for { he nosk infikitiqagn gatels 10
of th concentrations of fromQ._1
to 10 nM They 4are therefopre effectéeyexotiagani sts of
receptors of TRPV1 type. Table 2 gives an exanpl e of
the |percentageqof inhibition obtai

conpounds of tﬁqe i nventioh. Table 2%9%5(‘4’80%@%0' No. %
i nhi briTon Th DRG patch 4 65:5% (0T W~ 1T 62% (100
nM Pai n i nduced by | ntrapl ant ar adm ni stratl on of

capsa|C|n to nlce rapfdly produces short-llved
ci.ceptive 20 behaviour, which is reflected by
i ER”tf?gﬂa%@rﬂmﬁeﬁw PEXIFAGO Glice FRpidii iodHeaseshsdt-Iived nociceptive

'EBEMOLWOWh%p'E't‘éﬁeét&?Wqﬁﬁﬁpgbﬁnﬁr%aﬁgﬂngaﬁﬁﬁfe' EN |stered leg.

h the activation of TRPV1 recepto
' AESE APEeRRLive responses are probably associated with the actrvatlon of the local

TRPV1 receptors by the capsaicin.

Methodology:
(E)-Capsaicin is initially diluted to 3 mg/ml in DMSO, and then diluted again for its final
use to 1.5 ©g/20 ul in physiological saline. The administration of solvent has no effect

on the behaviour of the mouse. The capsaicin is injected into the hind legs of the
animal, on the upper face.

The test compounds are administered orally 120 minutes before the injection of

capsaicin. Two hours after administration of the compounds, the mice are placed in a
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Met hodol ogy: 25 (E)-Capsaicin is initially diluted to

3@/@1‘3 O, and then diluted again for its fi
280913284750 pI in physi ol ogi cal sali ne. PﬂTéFR2009/°00051

admi ni stration of solvent has®fo effect on'the

behavi our of the nouse. The capsaicin is injected into

the hind legs of the animal, on the upper face. 30

E&e t est corrpounds are adm nistered orally 120 m nutes

1557 BeakRE Tingj nacicrBivedbehayigys gl thp@ninmle inben assgased immediately
thé S bxgdrinthte}
e 2‘?09111%67%%0@?2%%38%# o nb%%a%frg'ggb%eq’ehav'oura'
pranisstations, is\ieed ke & derdehal 2cmlﬂuf@ﬁ (tlwgaancrrblltlsg i total or partial
tﬂ@nreagste@m}g@téd diately by the experinenter, and
the duration of e capsai ci n-i nduced behavi oural
mani f est ati ons |s timed over a period of 2 mnutes

Hor@&4 ! -
;;ﬂ;ect:lggo?g&rm gh Eg}lbﬁeld;t @érré%ﬁ}g@cgﬁé {oagﬁ rﬂﬁéff‘cgf the Qérpsta% induced

P@E%n@ﬁﬁfm% {mEespeRse 19r atdese fgesti rrpaudt r{axnre@ed in mgrkg)
NeisiSRFVS aly B RORTRSe of é‘gﬂ/@ﬁ HQ@E& (hPofmflese d@{e ﬁ\ﬁ?&.
product (expressed in ng/ m ni stered ora fy 0 a
sanpl e of a given nunber (n) of mce, is determ ned.
TQbikabhReS al eXAHpid Bf S’b@FﬂélnFaggfof ﬁuhﬁﬁtfo?\edbtt?lg@d \ﬁﬁh the compounds of
inhj bitjon obtained with thé conpounds
iR/ ENEROR: Table 3 % nhi b|t| on of the Conpound No.
Dose n capsai ci n-i nduced nociceptive responses 4 10
ng/ kg 10 37% ( 8% 15 The conpounds of the invention
may thus be used for the prdpdleaion of nedicanents,
especially for the preparation of a nedicanent for
prev nflnn or frpm‘lnn nathnlnmpq in [
of TRPV1 type arel i nvol ved. 20 The| conpbuntukitiost ofithe
I nventddfpdiy Nee (usef or ptevyenting
pat hol odgﬁzes in [ chtﬂroesgept (o] s\ﬁgf TRP\(/-'%EJSAI&F%zi)tliduggd
i nvol ved. Thus, & subject of {he i wen@q:l@gptlvgresponses
medi fament conpri SIng at teast ongcompound of
forml a (I?, or d phd? Med8uti ¢aly| acceptHBh & &4aNt, or
al t ekHrat+vely—a—Hydrate—or—a—solvate 25 of the sald
conmpound. These nedi canents find their therapeutic use
&be ecmpbdndsiof tHehipvantion endyl thils Bé 0éed for the preparation of medicaments,

especially for the preparation of a medicament for preventing or treating pathologies in
which receptors of TRPV1 type are involved..

The compounds of the invention may be useful for preventing or treating pathologies in
which receptors of TRPV1 type are involved.

Thus, a subject of the invention is medicaments comprising at least one compound of
formula (1), or a pharmaceutically acceptable salt, or alternatively a hydrate or a solvate
of the said compound.

These medicaments find their therapeutic use especially in the prevention and/or
treatment of pain and inflammation, chronic pain, neuropathic pain (frauma-related,
diabetic, metabolic, infection-related or toxic pain, or pain induced by an anticancer or
iatrogenic treatment), (osteo)arthritic pain, rheumatic pain, fibromyalgia, back pain,
cancer-related pain, facial neuralgia, headaches, migraine, dental pain, burns,
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treatnment of pain and inflammation, chronic pain,

n j in (trauma-rel ated, diabetic,
' ﬁ@?@?ﬁﬁﬁecu on-rel ated g, toxic pain, &Cﬂgﬁ?°°9’°°0051

i nduced by an anticancer or 3 i atrogeni c treatnent),
(osteo)arthritic pain, rheumatic pain, fibronyalgia,
back pain, cancer-related pain, facial neuralgia,

headaches i.Qraine, nt al in urns, WO .
SRR SR oS RBisad B oatat hgipebs ABUaI9l. ssger pain, trapped
bhérees (entrasami/otpdripberaDOspindletonehn andierbdirdtrauma, ischaemia (of

scul a ain, trapped .nerves (central and/or .
THBSBHE sn ol AR B SRR P MePawiTRagic strokes (of the
| spihaleofuenn(ard/ortod thedpainpand pddtaRokNgHiRr t he brain),
neur odegener ati on, haenorrhagi c strokes (of the
spi nal columm and/or of the brain) and post-stroke

pahe compdinedscoMpeLIndshtioh rhae alsBVien ke feryredémingbehd/or treating
use%bfgc: .gr(aventlrrgg ang/or treating netabolic
dEBPals Usuers syeh &5 419881€S. The conpounds of the
i nvention may be used for preventing and/or treating

ol ogi cal 10 di.sorders such as, hyperactivity of the _
Bf%%ﬁ%}lfws% st '%‘S?Bg?'_? @Pvi&‘it&?g wﬁr@éﬂnt'm%{é ¥satipg urological
| disordénsrsenic @s hypgadtiviyblthe hiddden vesital haprreflexia, vesical instability,
i.ncontinence it] nephrjtic colic, pelvic

) I.ﬁys.t [ t,g,s, _ . , _
H)BAMERIE: (Y9RAt yMISHE sk | WinenplRpoNtingRes. GyRfiisuRERNTSic qalie pelvic
i mppersensitivityeandlpeiviesedinl  f or preventing and/or treating
15 gynaecol ogi cal disorders, for instance vul vodyni a
and pain associated with salpingitis or with
ditenmenmpotraia of Thedevemtionl uebg beyiséhub Gob eravestihg @hd/or treating

oj ntestinal disor

preventin nd/ pr treatin str ol ders . .
RBRERUA PRGBSttt Vivadednd pain pescelimbuly Sdingis
wredthsdysatenoteioela. 20 ul cers, functional dyspepsia,

colitis, IBS, Crohn's disease, pancreatitis,

oesophagitis and biliary colic. Simlarly, the .

Ptede oiredwdts tiedy RISO SIS tused e preventirRy aR€/ot 3@btihg igastrdiftestinal

evention,and/or, treatnent of respiratory disorders
Sfizeieels' S rm SoERIGRRIRG AT A dBDkdery StaAch ggers. duodenal

pudenn rfangtiodalstapepdid, Fdilis, 1BSOTEIMPGOHiISédseC bhfdteatlid, oesophagitis
inflammatory disorders of the respiratory system

ﬁﬁ'&&g}aﬁ’? Gcts nmay al so be used for preventing and/ or
treating psoriasis, pruritus, dermal, ocular or

cous jrritation, herpes and zona. 30 The conpounds
ST IN\RIRRct O PisiseRt IBLeniGR dravdie yseba i g Prevention andior
deptresrii sinresgifgo ONBOdBRS s@h hE QastHWE NEdUBRINEBYEhAINFO oB&ructive
used for treati (9 entral, nervous system di seases
QHE?P'}QQ/ ﬁﬁﬁﬁ?%(@ E@P,&rggq@_constnchon and inflammatory disorders of the
respiratory system.

These products may also be used for preventing and/or treating psoriasis, pruritus,
dermal, ocular or mucous irritation, herpes and zona. '

The compounds of the invention may also be used for treating depression.

The compounds of the invention may also be used for treating central nervous system

diseases such as multiple sclerosis.
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35 WO 2009/ 112677 PCT/ FR2009/ 000051 62 The conpounds

Hn may al so be used for treatin
cancgﬁddiﬁﬁg‘? ding to another of its aspectspg‘;TfERZ0091000051

present invention relates to gHarmaceutica
conpositions conprising, as active principle, at |east
one conpound according to the 5 invention. These
? rnaceutlcal conpositions contain an effective dose

2 EOTRALIDS G the YRR May Aiser ket yrgdifer tranding semaers.on or

a pharmaceutically acceptable salt, a hydrate or a
S%I vat.e 3f th sagg conpound and aI so at | east one
p 8?‘%@8% ?iaé' 2 A5PaEscthe dxresent dnventiorprefates daipharmaceutical
emmmsﬁlims caﬁ'@nﬂhg’sﬁ?actﬁé%ﬁh@fbfégai I‘éaéthtﬁ'nepl i ﬁ?@%b@lng to the

m.and._t he sire node of adm ni strat
%'rt'Oeth%Pa%\asnmm | cempeRitiensggentainean pffectivie dase of at least one

Td:mnminmrj m@‘dtrigqaﬁhéi FP:VErﬁliﬂntdr%ﬁhé?ﬁa&élﬁlcgilﬁ)eﬁ@btable salt, a hydrate
i nvent.i % e adm nistered via

¢t Pﬂ}fﬂgp #Rit camesuRd andalsa aldast ere pharmagetivalls acceptable
to@iptemt., | ocal, intratracheal, 15 intranasal,

transdermal or rectal route. These conmpositions may be
adm nistered in a unit admnistration form as a

rihet saidéemlméhts Ta%&ﬂfs@npﬁ%bm?gﬂétthé %haﬁ’l‘a‘bleﬂin%f‘gﬁm ametxe desired

are | qﬁﬁ adm ni stered to ani nal
er‘P‘%?g A OBy &im yreusual excipignts kpgyemio thesergkilled in nthe art,
dlsorders or dlseases menti oned above. 20 The

a@%@% iate u it forps of admi nistration include oral
f oIRgputica PﬁWP@?*@O"%fwe Biesemtnvgntien mewpe @daistered via the

pnw(darbfhngw Eﬁubb&tan@dl@ Pitraus&RAY iHralen Rk, E;HEF? ib%hp:i]'ﬁratracheal
intratracheal, intraocu

| i nqu
‘%Psﬁ sg?“sgﬁw%%ftr?%t?h 'GHer Shege cqrppasiionsmay be administered in a
a:dmadnm:st&ttlbﬂrforhy dsnd aithireORith SRIPHSR pharnaBS AR Bcipients. They
ggg)gﬁ @Fggu% cg,ar amuscul ar. or intr avenous _
m ™ ? PERGYPIREred eanimalgaRdniweabeiogs farthe peaptiylaxis or
treptemt of thEdisobdepd Qladlls%'éegpr@niit@@d &Hawel he conmpounds
according to the invention may be used in creans,

gels, ponades or lotions. By way of exanple, a unit

The apmbpﬂaimmttsérmt HfRInhistPaton WW&H@O@%%?%%{)&&%E‘E soft or

bnventlonlntablet form may ggrlset e

Yo sApsule %d’%ﬁﬁo@ﬁaﬂUé?@cmddpr selgtiqriseor wseansums sublingual,
BilcBl, Nitraivechiat, Olntra r 6
Dbboms Sy o S B BN S o
'§C$FG oy %@H@'@F'Qﬂn @P@QF atf@sge'ﬂ)"% Smum]@malmzmuscufar or
|ﬁ€§¢d?ﬁﬁ@@8hﬂ}ﬁ)ﬁ%én forms, rectal administration forms and implants. For topical

application, the compounds according to the invention may be used in creams, gels,
pomades or lotions.

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

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
7 Croscarmellose sodium ' 6.0 mg
Corn starch ' 15.0 mg
Hydroxypropylmethylcellulose 2.25mg
Magnesium stearate 3.0 mg
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63 The said unit forns are dosed to allow a daily

adi Sl AL of fromO0.001 to 30 ng of actiyv
p%goﬁgéw}kg of body wei ght, according t(?QTfER2009/000051

galenical form 5 There may bé®articul ar cases in

whi ch higher or |ower dosages are appropriate: such

dosages do not depart fromthe scope of the invention.
According to the usual practice, the dosage that is
appropriate for each patient is determ ned by the

dThé eaid anit erehsge HEsedtBRISWARIN adfFsiaidd affkc%‘ ohlobh‘% 30 mg of

and the re se of the said patient
c%ﬁg’&ﬁ’ﬂagp'sfpef h%oisﬁﬂﬁémq'gm FEPreNcsle tﬁ%gﬂg@aalff@rn t he
preparation of medi canents, especially for the
p.g’?%aratl on of a nedi canent for preventing or treating

B I RESPATCUIR g inewiph blogerdr lawendosagesargrappropriate: such

i d‘oeab&@do naSdgpRRicANEE sebEY bAHE inkent¥re Q\'bgérﬂﬂﬂtt@fhe usual practice,
atg\other of jts aspects, the present Inventro

Fdrapethatis ﬁBPVHBE!atPcS?f each petientis ¢Rjemtieechbit theldegioesccording to
| thelineiees aammidrativthithd weRRPAASES réib%n?é’gi' AL §élﬁ%h&ﬂ. to
a patient of an effective dose of a conpoun
according to the invention, or a pharmaceutically

fdsal th I

209/ 14267 ¢ 9 the Enfrfinay 8iss beé%w%rq'ﬂ/s&%?g&%o n Sfhedicamens,
SSPPYEJRGINSPrera Nl amegivamentyor preventing, oxsea@m mathologles in
(wrﬁibrlﬂn)eneptsrs\éf(rhpw BleGRvoivE,
X4represent, i ndepetg%lentel y oof eggc(ﬁ}egﬁ]e%w%w%lsﬁ ogen
atomor a group CG R1; 10 it being understood that
weeordingetofanethied BP ) asPects the ﬁ%s@tﬁqn\?éﬁtléﬁ QF’SS%@IQE% t@aé'llwethod for

nlt‘ré gl% &_Io the others correspond to at?] ;
’b‘f S hpEI 'eéx%@ﬁtegra%qﬁf Mhlcé?t BPPrises reigigtiation to a
patiéht af ad @ffecfiweYdéﬁpbﬁSa?%p%ﬂnéréﬁcoRﬁ%ga tHeﬁgr@ﬁ%é{t’i&?, or a

i onal substituted with one or nore dgroups
PRoTRH R Broemiaik Sat. B bele s envaipigarsor
C3-Cr-cycl oal kyl , C3-C, -cycl oal kyl - Ci1-C3-al kyl ene,
Cl- C6-f | uor oal kyI , hydroxyl, C1-C6-al koxy,

C3-C, -cycl oal kyl oxy, C3-C7
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20 cycl oal kyl - C1- C6- al kyl ene- O, C1-C6-fl uoroal koxy,
CW%OOS%EB AR5, nitro, NR4AR5, Cl-C6-thioal k_}(l ,

t Y gI<V: M1 C6-al kyl, -S(O) 2-Cl-C6- al kyl ,PCT/FR2009/000051
SO2NRAR5, NR6C(O)R7, NR6SO2R®4 C(0O) NR4R5, OC( O) NR4ARS,

-Si - (Cl1- C6-al kyl )3, -SF5, aryl-Cl-C5-al kyl ene or

aryl, heteroaryl -Cl-C5-al kyl ene or heteroaryl; the

groups Cl-C6-al kyl, C3-Cy-cycl oal kyl,

C3-C, -cycl oal kyl - C1- C3- al kyl ene, Cl1-C6-fl uoroal kyl,

Cl- C6- al koxy, C3-C7-cycloal ipilame 25

C3-C, -cycl oal kyl - C1- C6- al kyl'ene-O being optionally
substituted with a hydroxyl group, Cl-C6-al koxy or

NRAdSm GHadl, SR groups being optionally

subst | ?%dthgd&\%\%tg% or?re}sgr nor¥ substituents R9, which

may be identical to or different Hrom each other; A
represents the group ofXfornul a: R\ 20091112677

PCT/ FR2009/ 000051 6)52/I§ z/s ZA'Rb 71, 72, 73

and Z4 represent, ir%bpen ent jy each other, a

nitrogen atom a car X~ at oN) or aVWgroup C-R2, 5 at

| east one from anong Z1,*Z2, H d Z4 correspondi ng

to a nitrogen atom and one frgm ng Zﬁ Z2, Z3 and

Z4, corresponding to a carbog atom bei b bonded to

the nitrogen atom of the am de or of the thioam de of
fiomidha (1); Ra and Ro form together with the carbon

atons that bear them 10 either a partially

unsaturated cycl oal kyl, or an aryl; or a heterocycle,

of1, %2,Gtamdotrgpresantt) intedesdéntlytal edeBiINBE aaitroge@ a6 B AGroup C-
fgom1l to 3 heteroatonms chosen fromO, S and N it

béi’ng under stood that when Ra and Rb together form

Wi befing hederstobd thah whes oha&om dreang Kheq) Xaaid Xpebessets a nitrogen

rd:0g, ' ' isin i.trogen atom and carbon
aétt%}gnhtﬁégi%% ﬁ}gesﬁgﬁ%{%%grﬁ PS%“\ tially saturated or
unsaturated, is excluded; this partially unsaturated
' ryl. this heterocycle or this
ﬁlg?éé@%%%% a%égﬁ%&%gm%iaﬂo@n’subst ituted with one or

nore substituents R3; Rl is chosen from a hydrogen

t I n.atom Cl-C6-al kyl, C3-Cr7-cycloal kyl,
%dg%g%ﬁgyg%oarliyl - C1- C3- al kyl ene, Cl1-C6-fl uoroal kyl,

aryl oxy- Cl- C6- al kyl, heteroaryl oxy- Cl-C6-al kyl,

ﬁg é)rr eo%;e;” %’a ’?:lf‘k | ?%oﬁ%feé]@%b@%%l&is&f’ww?d with one or more groups
ahgdenhiram Glhdbge kph, ahgroap GrQidIki1,0c Ot -SRI, | C,-C-cycloalkyl-
@;Esia%'le%%: %rkéél—fﬁlg%aﬁkr}i,%yg}dx%? Ca l—(}fg)-/alnlkoxy, C;-Cr-cycloalkyloxy, Cs-Co-
cycloalkyl-C,-Ce-alkylene-O-, C,-Cg-fluoroalkoxy, cyano, C(O) NR4Rs, nitro, NRyRs,
C+-Ce-thicalkyl, thiol, -S(0)-Cy-Ce-alky!, -S{0),-Cs-Ce-alkyl, SONRRs, NRsC(O)R;,
NRsSOzRs, C(O)NR,Rs, OC(O)NRRs, -Si-(Ci-Ce-alkyl)s, -SFs, aryl-C4-Cs-alkylene or
aryl, heteroaryl-C,-Cs-alkylene or heteroaryl; the groups C4-Ce-alkyl, Cs-Cr-cycloalkyl,
Cs-Cr-cycloalkyl-C,-C-alkylene, C:-Ce-fluoroalkyl, C;-Cs-alkoxy, Cs-Cr-cycloalkyloxy,
Cq-C7-cycloalkyl-Cy-Cs-alkylene-O- being optionally substituted with a hydroxyl group,
C1-Ce-alkoxy or NR4Rs, the aryl and heteroary! groups being optionally substituted with
one or more substituents Rg, which may be identical to or different from each other;

A represents the group of formula;
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het er oaryl - C1- C3- al kyl ene-t hi o- C1- C6- al kyl ,

= (O C3- C7-cycl oal kyl oxy, C3-C7-
g}%%%bm{r@ al kyl enoxy, Cl-C6-fl uor oal kg)&TIFRZODQIOOOOM
cyano, C(O NR4R5, nitro, NRAR®S 25 C1- 06-t hi oal kyl ,

C3- C7-cycl oal kyl t hi o,

C3- C7-cycl oal kyl - C1- C3-al kyl ene-thio, -S(O) -Cl-C6-
al kyl, -S(O -C3-Cr7-cycl oal kyl,

-S(0) - Cl1- C3- al kyl ene- C3- %&}q Ra

Cl- C6-al kyl -S(O 2-, Ci1- 2fllfal kyI S(O) 2-,
C3- C7-cycl oal kyl - S( O 2-

C3- C7-cycl oal kyl - C1- C3- al k?ﬂ“ , SO2NRARS,

_Si-(Cl-C6-al kyl )3, - SF5, NR6?:(0)R7 NR6802R8
C(O)NR4R5 OC(O)NR4R5 aryl, heteroaryl

2 oy T Za S ERR, INREPR, £ o e PeThSosn i @ carbon
tatenim‘[asgrom CIRor aryl groups bgl F?t ogtnl gnal I yWhi o
-l it o B o2 28 2y & AP o AgediLeBhse
WMWQ%TZE%W m&ﬁﬁéspoﬁﬁlnBZo raecmr?eaggm lébf(;lnlg bonded to
Qe Aibr P MR B Py SR Uiyt ene.
C - C6-fluoroal kyl, C, -C6-al koxy, C3-Cr- cycloalkyl oXY,
s Gl R R R T R el A, "L
tgx‘t_har 8 patially maatqratadmydoaig;dmrearmwl IIprI a hydroxyl,
t . .
& Rhetersyiy s Milerodnl, ALY & B foamuared, somagsing from 1 t0 3
cnet@eatomskmmyen f@ﬁn@&:qrm Bal kyl oxy,

?E&ﬁ%%ﬁé%%@ @%h%tq?:/ll'n%ﬁ; B%y | 69%@'@@? fPE%S \g#?k%)éyca%oncgtoms that

¢$acmeoy @l ﬁaa'lemblere@ rn@3 thas Knyd eoroprisirg, a ﬁlﬂegeﬂ atpheard, carbon atoms,

hi
RN EERg s squrarey & (bl s Rttt | © 9T OUP:
s @Erttayp Unmittlwted@yelﬁﬂkﬂ: thid ayplethishet@6cydieior thisl Heydroaryl possibly
S By R S B
C, - C6- al koxy-C, - C3-al kyI ene,
| k
&I B8nics) Bitosey S, pelad T catorss GurGaymiofeCsCrovaioalkyl,
@ﬁw@c&oalkgi—@gC&alkglbne uCe@eAﬂubdmlakylh}aﬂ{IIomy% Ge-akpl, heteroaryloxy-
0 : or ,

il G Rk Rn i ey Bfrod Ugere s B CrrConally,

Iayy]ﬂﬁm:g@nciaatkm (o] lrheaergalwgfmo-c1 l@@all:(ﬁ: k;liyl—ggcs-la!kyllene-thio-Q—Ca-alkyl,
- - a -, - -a n

St G Balle- e bl O e Ry @aioion. Cnor
@elﬁilkﬂ%#(@aéllkﬂéno@O)Gq :Ce-fluoroalkoxy, cyano, C(O)NR4Rs, nitro, NRyRs,
By g'éﬁw%a@tmo g%);f %&%@1 Csalky'gye-hg. GS(0)-Cr-Cor
QIKVCSS(VO)*&FWLOER% S$(0)- Ca@al-é\l%@erﬁ@@-@r cycloalkyl C-Ce-alkyl-S(0),-,

aI g@hg@zs( 67CEJ -Gy %8— ?83 Kyl 03 rcycloalkyl -C1-Cs-alkylene-
61@293'9@5“%5 CHIACkrLanens( BR;  NR:COIRA! KR,SO: ALOINR,R:,

@I@W 854 %ter@%@r%ﬁ%ﬁgl@%&@%mar}ﬂ Ci- chlkzlene aryloxy,

aryithio; ﬁél@mabﬁbiwdar t@t%@)yithloaﬂﬁé' heterob) or aryl groups being optionally

het roaryl _or aryl; the heteroaryl
ﬁH%S' %5 ¥v¢tp OQP&SO') more substltuen S Ry, WhIC|¥ may be identical to o¥ different

from each other;
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bei ng optionally substituted with one or nore

S t4 , Wwhich may be identical to 2
dW@él“(}é)#?m each other; the _groups C, -C5- %%F,RZOOQIOOOOM
C3-Cr-cycl oal kyl, C3-C7-cycl odl yl - C,-C3-al kyl ene and
C, - C6-fluoroal kyl possibly being substituted with a
hydr oxyl group C, - C6- al koxy or NR4R5; R4 and R5,
r resent gendentl of each ot her, né
rF?QIPS%ﬁ E;r% fegeipiiongp & hrippen é§°’@7°fc§‘c9 &Pk§1 Ceralkyl, Cs-Cr-
CBydIEYailq/yC|G?,at7kd$’bb@nkyl@1 el-kliens, Cﬁ-fOéthJQroa@@t aUgds%rn@xy Cs-Crr

PRI G RO CoRUHESTS o A 0] or C-Crfluoroalkony

pyrrolldlne plperldlne azepi ne, norpholine,
|onD i erazine or hono erazi ne grou .
SR tIR 1R BT Gy B corban B SoiORR ALCRT SR Aoy, thio,
gCQG:Q—aIkQ @37aiyklblalkylc&3 @Z'@M@él?ﬁjdﬁéﬁsrallglene C1-C6-ﬂuoroaikyl C1-Ce-

Cr- c cloal k | ene, ar ene,
a?'iiny’ s-FFéﬂé?'%%{'f%Xv a?VPZ‘S‘( aky- CcCs@éMﬂ”RW § 1§ BIKoxy-C1-Cs-
Calk@né | gLoC L@clon FeCEQJ &MélkW@a Cs-alkylenoxy-C,-Cs-
9/11 CT/F 009/00 1 67
oy PRI SRS Liave RO, 2. thpyrows; & groups Cr-Cr

Calkﬁeeﬁblf-uw&m@) GT@C%"@EFIEWGJ gglhlkmbné?(@)ca-ﬂuoroalkyl C1-Cs-alkoxy,

ga-g & og%yyl 1— @cloalkﬁydpgﬁyylen@xy b Set@hogin:-Ca-alkylene,

Q3;-C/- cﬁd@éll@,&i §¢1CL7,<3yalk ene Cs-CrcycIoalk%l -Cs- Cs—alkylenoxy C1 Cs-alkylene

C3 C. I oaI eno Qr oa
S5l Dein BuESHIEH bR = i roup, Cr-Caralkoxy, -OC(O)-Cr-Callyl or
HeR&zsparyl oxy C, - C6-al kyl ene or 5 heteroaryl oxy; R6

and R7 represent, independently of each other, a
h?fdrogen atomor a group C -C6- alkyl,

CR; r@ﬁre@éﬁﬂspﬁhéﬁy It is Kotn& By &\ittcRjhlaydm Q@ h@og’é%é‘tbm a group Cq-Cs-

Ao ﬁaﬁvw@wﬁgﬂe?m%mp%kw&f,efﬁik%eegé@%@ﬂvqra@%xl ary-C(O)-,
OfDPG@ﬂlks‘rlfG(m)a L& el gerakpieo)and g @%%aﬁ?r@GC?bﬂkam& (O}

7- cycl Cr-cycl oal kyl
S CRlIRE Ry -SE: HE kg e Eytqstf%fPW!kéfk§ OF. aryk
o@? crsch:(,oakmd 09 C3-CAHub MR PEI0),-, 3-c7-cycéoa||9(1 S(0)-, CsCr

| k t
Rk Al S o B R ey ey (@ CCr
rtiyt:lb@lﬁﬂfb-@(gm Cétm;l-cy&l@alk;{l@ CQ,EéPkWéﬁet@I b@ﬁb Idgﬁfﬁ!broiaﬁcyl 0-C(0),

egylég%@ifgtgfé@ o%l ahﬁ&?r%qﬁbé o %ﬂ/&xlth@ hﬁ&ﬂ%ﬁkw%@@'l groups

Q:relrig” offtiondlyuBEBtLted WitH DNE D Atbr® BibsAiflantsyRS Whkth rﬁéﬂ &dldentlcal to
more substituents chosen froma hal o '

zﬂ’g er%{ﬁér,oah%ac@ otlgs: fexdrpupsc8r-Bralkyle Coireyrloalted. @VCT-cycloalkyl-

ot Lalkare snd @Cﬁllﬁ&ﬂoﬁmﬂ pc@srb%é‘ullg»'@u&*ﬁ{dfé’d with a hydroxyl group,
x& RS, - C7- cycl oal kyl oxy, C3-

al ko
&/‘cq:scﬁa{lf%}’lor al kyl enoxy, C,-C6-fl uoroal koxy nitro
or cyano; or R6 and R8 together forma 4- to

nmenhered sultam conprising the nitrogen atom and
FEPRSSOh iRderendsadly of Aagh other, a hydrogen atom or a group C;-Ce-

alkyl, Cs-C;-cycloalkyl, C5-Cr-cycloalkyl-C,-Cs-alkylene, aryl-C-Cs-alkylene or aryl, or
Rs and R; together form, with the nitrogen atom that bears them, an azetidine,
pyrrolidine, piperidine, azepine, morpholine, thiomorpholine, piperazine or
homopiperazine group; the group NR:Rs being optionally substituted with a group
C4-Ce-alkyl, C5-Cy-cycloalkyl, Cs-Cr-cycloalkyl-C,-Cs-alkylene, aryl-C-Cg-alkylene, aryl,
heteroaryl, aryl-S(0)z-, C;-Ce-alkyl-S(Q),-, C4-Ce-fluoroalkyl-S(0);, Ca-Cr-cycloalkyl-
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RO represents a hal ogen atom a group C, - C6-al kyl,

iyl 5 I, C3-Cr7-cycl oal kyI 25 C, - C3-al kyl ene,
g%éﬁzﬁsﬁifgé\ yl, C, -C5-al koxy, C3-C7-cycl oaﬁ’Qﬁ/FtB@QOWOOUOH
C3-Cr-cycl oal kyl - C, -C3-al kyl e x
C, - C6-fl uoroal koxy; these groups be| ng optionally

substituted with a group OH, C, -C6-al koxy or NRARS;
te t|v R9represents antro rou cyano or
Nﬁ&‘%% St -G AP0 rhand H6r-G 2lky-COY, CrCr

gepssaikyl g0l a c)glo?-dg;e@ankELm-@;hm;@ehélc@ d' z éd cs-fﬂElBr'Slalkyl -C(O)-,

e, nitro s) of the conmpound o
fE . (?‘frbgo’i'@’i' Seirfyel ﬁalésydpw zefas-Cf-@quﬁanyhCuﬁeralkylenoxy
f@q-msﬁlhotdaﬂ( Rassicy-Aicadk

e form of ﬁjyd?astge GgEP ﬁ%dgdsg%ga e%\%aé %6?112@7@&”6”8 or

P 995085 000051 68 2. Compound of formula (1)
accordl ng to Aaim1l, characterized in that X1, X2, X3
gﬁd Xéllsr e%gesent i ndependent|ly of each other, a group

RED PPR)tdBdeneadentlycpfigach iethegem Bydipoanoatant er 4 §ioup Ci-Ce-

aauayar Gi-09-cy@osdtkyl 03-&;-c |dan<yi b?-cf -%'rkme% #gﬁ?bé Slk@%ne or aryl; the

fln aci d-addition salt al' so

grouP feings pptipnally stgbsh@qq)mjh@n@forfraerm@smpynts chosen from a

alcal@g@ gorh Oafkd 34 MBrdup C@@C?-Sﬁ(ﬁr '(?33@7-!:%(% I ¢ % éy-cg@oalkyl -C4-Ca-

r8§e t_a oup resents
byigne, g%ik!&scdgﬁailfew |¢p hevdnafierioxy, Csﬁn-gwa\oalkyl -Cs-Cs-

(aikyiamwm Ggfllhcﬂ'oﬁk@tynhﬂro dreyadee formof the base or

n_acid g_‘ltlon salt, and also in the form of
ﬁ%‘?‘%"cgﬂ"g? el e a 4- t%&mn?me@iaeﬁam 1$aMariging the nitrogen atom
mﬁdmg)g@upmﬁtgg&tﬁgmg ains 1 to 3, characterized
inthat 15 Rl is chosen froma hydrogen atom a -

hal ogen atom and a group C1-C8-fluoroal kyl or
(cptedahitsak kyrbips C,iqy-dl 2
aC'lf}zﬁ%d [ on@saFlgt 1 O&n lﬂﬁ EgCﬁﬁ{lodém & éﬁ?ﬁ?]oag{y 3 é1 Salkylene
i -al Yleng or B’@rﬁj’yl(ﬁmqﬂbbm gpl(qn)allyagwﬂmteqbwtﬂbone or more
almbstttﬂmt@f:h@ealffﬂh 3 haRgén afdip eaad\gbﬁﬁ C%—@g-a'!kﬁl t(‘h%rcyﬁloéﬁtyl Cs-Cs-

gul Itol Ptheformo th ase or of
LGl G S onkuans, Cabefiugreai nCt-ﬁeak@nmcafc:mwcaikalow Cs-Cr-
ootivalkd-C 253 ﬁkw&mgoand -@uorssakasw fitrb lo} cff0r ding to

,carac erized inthat Y

an one
i.(ﬁﬁ n'?goaetﬁﬁ%m a fploi GRgMBeres sdiem cererrising thegrieogen atom
cahd e S(CQL BrEDB tRAI BB thEROM a

Ry represents a halogen atom, a group C,-Ce-alkyl, Cs-Cs-cycloalkyl, Ca-Cr-cycloalkyl-
Ci-Cs-alkylene, C;-Ce-fluoroalkyi, C;-Cg-alkoxy, Cs-Cr-cycloalkyloxy, Ca-Cr-cycloalkyl-
C1-Cs-alkylenoxy, Cy-Ce-fluoroalkoxy; these groups being optionally substituted with a
group OH, C;-Ce-alkoxy or NR4Rs, or alternatively R, represents a nitro group, cyano or

NR4Rs;

the sulfur atom(s) of the compound of general formula (I} possibly being in oxidized"
form;

the nitrogen atomn(s) of the compound of general formula (1) possibly being in oxidized
form;

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




10

15

20

25

30

35

hal ogen atom and a group Cl-C6-al kyl or

@YCEQ oroalkyl in the formof the base or an
@2908 1t|2§ﬁ salt; and also in the form of I%FEJIT/EB@OQWOOOO“

sol vate. 30 7. Conpound of for6®ula (1) according to
any one of Clainms 1 to 6, characterized in that W
represents an oxygen atonit in the formof the base or
of an acid-addition salt, and also in the form of
hydrate or solvate. 35 WO 2009/112677

PE T St e ek (1) %%cgrd:rﬁqﬂwm %f‘lalfa@feﬂ%cﬁn(ﬂhat

accordi ng to any one of Cai ns 7/, characterized

i 4t hatts apd %ﬁ%@%ﬁmvsmﬂwr@%ﬂ)fpdd#a¢cﬁth‘%ﬂ &:9redp CA2.; By being as

R@bfnéd'|mth\é‘yeﬁ5raﬁo'rrﬁuﬁ5{9%‘é~‘)9orﬁirnﬁ'R)bﬂa“?m%‘ &Ufﬁeg; gl\r;uo S

bigithe fespt Pbﬁhalhaye%@éﬁﬂt&ﬁde@quﬂrﬁﬂﬂza% @lspan dke fpérmu ¢idydrate or
i dbidpe general formula (1) hereinabove; R2 represents

a hydrogen atom 10 R3 represents, when it is borne by

a carbon atom a hydrogen atomor a hydroxyl, Cl-

@ -@ripdun8of @Fﬂu@r(ﬂ%borﬁiﬁﬁ t(g%lzf;rﬁ 1a|ci§é{|JactgF|9éan RstSi bly

bei ng substituted ydroxyl ~ or
- XOcKe)XsrePresen|agrpury Edtp X« Gpresrptsrapitreassratem; when i t
"?10%%%55 Héffsrédnﬁ fh@%%ermo%ﬁhaa@g}egn&gggn%a rg‘sﬁr of‘ of

3R the FQﬂma@fdhe |baﬁe 9a|of an &ig-addiionisaltt Aed plserin e feyrardithydrate or
Holvate.

4. Compound of formula (1) according to any one of Claims 1 to 3, characterized in that
R1 is chosen from a hydrogen atom, a halogen atom and a group C;-Ce-fluoroalkyl
or -8i(C4-Ce-alkyl)s,

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

5. Compound of formula (1) according to any one of Claims 1 to 4, characterized in that
nis equal to 1;
in the form of the base or of an acid-addition salt, and also in the form of hydrate or

solvate.

6. Compound of formula (I) according to any one of Claims 1 to 5, characterized in that |
Y represents a phenyl, optionally substituted with one or more groups chosen from a
halogen atom and a group C4-Cs-alkyl or C;-Ce-fluoroalkyl;

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

solvate.

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

solvate.
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solvate. 9. Conmpound of fornmula (I) according to any

0 ' to 8, characterized in that
Xy?o%ooagng*g@-,rlepresent i ndep &dently of eacFﬁeEfﬁffi%‘!“g’O“OO“
a group CGR1; or alternativel)ﬁe X1, X2 and X3

represent a group G-RI; X4 represents a nitrogen atom
R1 i s chosen from a hydrogen atom a hal ogen at om and

: ggg&ﬁﬁgﬁ% cfi Lﬂ? Qg @w%{% A0y éi“?lgf% laims ﬁé? Zr %@ﬁtenzed in that

optrepreabnty treudretp dlfoedulai t h one or nore groups chosen
froma hal ogen atom and a group Cl-CB-al kyl or
Cl- Co6-fluoroal kyl ; Wrepresents an oxygen atonm WO
2009/ 112677 PCTI FR2009/ 00005 70 R&\ represents the
group of formula: Z 1 Ra in which Ais
chosen fromthe groups N%:N /' N S\ N~ HNNNH
HI NI O | i N-NOJ Szgroupsbelng
optionally substrtuted with an®R3 as defined in
tlﬁrﬁutﬁ@rﬂﬁ@‘&hos&ﬂ I-JU Qer ei nabove; R2 represents a
r

ogen at om nts V\,hen |t IS borne by a

car bon .;.
Co6- al kyI up, up p ssr| ij
bei ng sub u Ed Wi t oxyI \

-0C( O -C1- CG al R'yl group, or R3 re resents V\,he'H |tH
is borne by a nitrogen atom a hydrogen atomor a
group Cl-CH- kyl;_ 15 in ghe formof the base or of

an aci d- d|| |o§ saN(T @somrm of hydrate
or

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

formula (I) hereinabove;

R, represents a hydrogen atom;

Rs represents, when it is borne by a carbon atom, a hydrogen atom or a hydroxyl, C;-
Ce-alkyl or oxo group; the C-Ce-alkyl group possibly being substituted with a hydroxyl
or -OC(0)-C,-Cq-alkyl group;

or _

R, represents, when it is borne by a nitrogen atom, a hydrogen atom or a group C,-Ce-
alkyl;

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

8. Compound of formula (1) according to any one of Claims 1 to 8, characterized in that
X1, Xz, X3 and X, represent, independently of each other, a group C-Ry; or alternatively
Xy, Xz and Xz represent a group C-R;; X, represents a nitrogen atom;

Ri is chosen from a hydrogen atom, a halogen atom and a group C4-Ce-fluoroalkyl
or -Si-(C-Cg-alkyl)s, -

nis equal to 1;

Y represents an aryl or a heteroaryl opticnally substituted with one or more groups
chosen from a halogen atom and a group C;-Cs-alkyl or C4-Ce-fluoroalkyi;

W represents an oxygen atom;
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sol vate. 10. Conpound of forrmula (I) according to

' f
%rﬁ?i%{mgln 3|r—|?|mm dazo[ 4, 5- b] pyri d-6-yl) P§'EIF53,0991000051
1-[ (3-f1 uor ophenyl ) met hyl -1 H9 20

i ndol e- 2- car boxam de;
N-(2 Met hyl t hi azol o[ 5, 4-b] pyri d-6-yl)-5-fluoro-21-[(3-f

oro en met h 1 Hindol e-2- carboxam de;
E%B{@@U%ﬂ’f]ﬂsml&ae yl)-5-fluoro-1-[(3-fl uorophe

nyl)rret hyl]-1 Hindol e-2- carboxam de; 25

N- (2- Hydr oxynet hyl t hi azol o[ 5, 4- b] pyri d-6-yl)-5-fl uoro-
1-[(3-fl uorophenyl ) et hyl % --R@& dol a-2-ca rboxam
id e;

N- (Qui nol -3-yl)-5-fl uoro- Zl\L J | uor ophenyl ) et hyl]-1
H-i ndol e- 2- car boxam de; Vﬁ? ol P77

PCT/ FR2009/ 000051 71 _

Nin (WhidHyAl iscotwsent frgin-tBe gestupy | - 3H-1 m dazo[ 4, 5- b]
pyrid-6-yl)-5-fl uoro-| -[(S-Nfl uor ophenyl ) - net hyI] b

H i ndol e~2=c ami /
N- ( 3- Met hiyl - 3K j A daz -b\ﬁpyna -qurofl[
3-f | uor ophawy| et hyl | Sk"HiSndol e- “hoxani

N- (2, 3-Di net hyl -3H i m dazo[ 4, 5- b]pyrld 6-yl)-5- trlfluo
romet hyl - 1- [($1~fluorophenyl) methyl] 1

H pyrr py L di r baxan

N (3, 4- H py d03 b][ |4] n-7-yl)- 5f|u
oro-1-[( phen T /

H- i ndol e- 2- car boxam de

Nhéde YRiupy |beﬁ'bg40 IohMW Qul?e‘dttﬂé/d' WiR[R, andPR; as defined in the general
ﬁ?2|n -5-fluoro-1-[(3- quorophenyI) 10
R | ResBindgy

- 2-car boxam de;

'Mir@pr’&érﬁﬁﬂa—r@&d %@cﬁﬁ[4 5-b] pyrid-6-yl)-5-fluoro-1-[(

fl uor ophe th (L 1 Hindol e- 2-carboxamn de;
%rfpﬁﬁgt? %erg) @grg & R/carerm atom, a hydrogen atom or a hydroxyl, Ci-
Fdaaoa{kyl @Pbxo gr CQI%D[ the%P(’Sélélk -gfot] posaitly b@g@sﬂbs{h(@ed Wit ahydroxyl

phen%l%meth H- i ndol e- 2- car boxam
[CE 19@)’? ylgr'f“(@ f 1 uor ophenyl ) net hyl ] - 1Hi ndol - 2-y
Idrcar bonyl ] am no] t hi azol o[ 5, 4- Db] pyri d-2-yl ] met hyl

2-d inethyl propanoate; N-(2,3-D hydro-[1,4]d
|3?>( ?H"@F%"%—%’}%NF ISCPC’?U%/W ?ﬁﬁmﬂPﬁ@F%n |8 hydrogen atom or a group Cy-Ce-
d];{ -fl uorophenyl)nethyl]-1 H i ndol e-2-carboxani de;

Hyd roxy-5, 6,7, 8-tetrahydroq

u'h f@r'mf ﬂae pasi POt an ngﬁdd@%ﬁﬁ'érﬂﬂd)%‘ﬁ@ iy ihp-fermyof hydrate or
iseilalee- 2- car boxam de; N-(2-Hy
roxymnet hyl t hi azol o[ 5, 4-b] pyri d-6-yl)-5-trifl uoromet hyl
-1 -[(3-net hyl phenyl) -
10. Compound of formula (I) according to Claim 1, chosen from:
N-(2,3-Dimethyl-3H-imidazo[4,5-b]pyrid-8-y1)-5-fluoro-1-[(3-flucrophenyl)methyi]-1H-
indole-2-carboxamide;
N-(2-Methylthiazolo[5,4-b]pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyi]-1 H-indole-2-
carboxamide;

N-(Thiazolo{5,4-b]pyrid-6-yl)-5-fluoro-1-[(3-flucrophenyl)methyl]-1 H-indole-2-

-carboxamide;

N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-fluoro-1-[(3-fluorophenyl)methyl]-1H-
indole-2-carboxamide;
N-(Quinol-3-yl)-5-flucro-1-[(3-fluorophenyl)methyl]-1H-indole-2-carboxamide;
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nmet hyl ] -1 Hindol e- 2- car boxam de;

QAT O Bz i o 10 PetFRZ088i000051

nmet hyl phenyl )
H i ndol e- 2- car boxam de; 25 N- (22 Hyd
roxymnet hyl t hi azol o[ 5, 4-b] pyrid-6-yl)-5-trinethylsilyl-
1-[(3-net hyl phenyl )- nethyl]-1 Hindol e-2-carboxam de;

d hylth | b] | f
N"f‘? TS B ez otd, Si it B Bl topheny-

mwmﬁyb@}yml 0[5 4- b]pyrld 6-yl)-5-trifluo

H%@d@%thyl%?l{ﬁ@%%% @gnyﬂj)ﬁ -yl}- 5¥Iuoro 1- [(3-fluorophenyl)methyl] 1H-indole-
Ng(ca.-&dxgmméynet hyl t hi azol o[ 5, 4- b] pyrid-6-yl)-6-trifluo

w&oﬁg@%ﬁ% %i‘l R Oﬁf}e‘i bﬁ/)yrld-G -yh)- ¥. Jnﬂuc%‘omethyl 1-[(3-fluorophenyl)-
&wﬁMW Sy tbm];sﬁidﬂm& eéréoéarﬁh@yr d-6-yl)-5-trimeth

yl si L)(Z 7] ol e- 2- car box
n{\fdé 4 Igigydr H- pyndo[3 2—b]f1 4]oxazm -yl)- 5—f|uoro— [(3—f|uorophenyl)methyl]

N1 f2nddrsip @xpbaRhmidet hi azol o[ 5, 4- b] pyri d-6-yl)-6-fiuoro-
t hi azal H i ndol e WD 2009/ 112677
Mﬂ@bﬂ@ﬁbé@%‘%‘*‘f&y” [?Q%PBME’?F?H@*T-Y') -5-fluoro-1-[(3-fluorophenyl)-

%%Wﬂlﬁdmwéwbd@hﬁ’d@ o[ 5, 4-b] pyrid-6-yl)-5-trifluo

,r_&gg:l\ﬁ%pyﬂ%i glci%zg]ﬁ% Q]%Méclj%—y@a‘}-ﬁ@@m[&ﬁsﬂuomphenyl)methyl] 1H-indole-

Ne-C3rboyghhiasy et hyl t h i azol o[ 5, 4- b]
imet hyl s

PR e ore ey oL e T3 AHoxpBiBya S uoro-1-{(3-fuoro-

:\b r(e?wljb‘lﬁthlyit] g |n%?l%~2éca£bogamldre d- [)-5-trifluoromnmethy

Bl o- e rarpny it mab el bapies BB Eblo 5. 4-

’\b]bﬁ‘td'l&/-ﬁ}l]mé gﬁnmﬂtrﬁéthﬁ bg.lio”até b] pyrl d-6-yl)-6-trifluo
W

(TS et Bl

]Ql%glﬁ{ Gd 7—yl); 5—ﬂuoro 1-[(3-fluorophenyl)methyl]-1H-
Nnﬂaery@rrmﬁmdayl t hi azol o[ 5, 4- b] pyrl d-6-yl)-5-trimeth
?/-A]Z# g\{/g %%ﬁiéh&ﬁwﬁ&ﬁﬁol g ]l) 5 fluoro 1-[(3-ﬂuorophenyl)methyl] 1H-
I\hé(ﬁe%@%ﬁﬁé‘lw t hi azol o[ 5, 4- b] pyri d-6-yl)-6-fl uoro-
1- é |d4 methyl]-1 H.indol e- 2-carboxam de;

NS Piamisthniaolats KoAbmispes - BaporaToety b asmetinheoyi)-
rrﬁafﬂwlyH lﬂddlé aébémd:xém)de) methyl]- 15 1
%%rrol di ne- 2- car boxam d
r

memﬁwmms &baﬂvgslyrﬁ -6 i@iluFr%n@thylﬂd(?nmemwwnyl)—

Ime|i1(,| Y Hiisddle-2 chnRikamlde; 1 | ndol e- 2- car boxam | de
dr oxymet hyl t hi azol o[ 5,

ngz -Hy roiymftbgltmqqofq[@émyggf@yl) -tr?n%eth?lsﬂyl 1 [?3 methy!phenyl)—

methyl]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-y1)-6-fiuoro-1-[(3-methylphenyl)methyl]-1H-
indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yi)-5-trifluoromethyl-1-{(thiazol-2-yl)methyl]-

1 H—indole-2~carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yI}-6-trifluoromethyl-1-[(thiazol-2-yl)methyl]-
1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-bjpyrid-6-yl)-5-trimethyisilyl-1-[(thiazol-2-yl)methyl]-1 H-
indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b)pyrid-6-y|)-6-fluoro-1-[(thiazol-2-yl)methyl]-1H-indole-
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phenyl ] methyl ] -1 H-indol e- 2- car boxani de; 20

t hyl t hi azol o[ 5, 4-b] pyri d-6-yl ) = .
| M?@@b@r . FETFE2089/000051

uor onet hyl ) phenyl ] met hyl]-1
H- i ndol e- 2- car boxam de;
N- ( 2- Hydr oxynet hyl t hi azol o[ 5, 4- b] pyrid-6-yl)-5-trif
romethyl -1-[[(3-trill uoromethyl)- phenyl]nmethyl]-1

3-b] pyri di ne- 2- carboxam de;
K?%F%J%@b)% ymet hyl t hi azol o[ 5, 4-b] pyrid-6-yl)-6-trinmeth

yNi?ﬁMdrdxy[r{e(r&#tmazcﬂb[ﬁﬂ-dpﬂid%@-lyb)-{) -tAfuoromethyl-1-[(thiazol-2-yl)methyl]-

pﬂ??{,@@? X@{"ﬁb_%?hﬁ% aabgi(g;nrfjg 6-yl)-5-trifluo

rfoﬁil-iyylroﬂn'np(lﬁ'nlnmzdity[!imhbjchD-S-yI}Bt-thmb]hyﬂsaIyl -1-{(thiazol-2-yhmethyl}-1H-

N BYETEPRHAUN i azol of 5. 4- b] pyr i d- 6 y1)-6-tri met

yNe{QH-WIdFdxymp(r@l{hmzdhqfsmh(ﬁpyld)ﬁ-yl)cstthﬂdd'mﬁethyl 1-[(pyrid-4-ymethyl]-

N’(%d?%a%ﬁé%ﬁ@?rh?:zol o[ 5, 4-b] pyrid-6-yl)-5-trifluo

| uo

rigitRHygroxgmpfhyhiazdid[5 dal] pyriit gryi)-B-trifloesryiéthyet-fiyyrid-dy ) methy(]-

rboxam de;
Wl_(g%d%éar ﬁﬁ MYFt hi azol o[ 5,4-b] pyrid-6-yl)-6-trifluo
r i@ Hygroxgmpththiadld[b de] pyrieitaryi)-B-trimeepiyi-Tetdyyitd-y)methyl]-1H-
Hh&cﬂg‘il gc%xcéﬁ\ oxam de. 35 11. Process for preparing a

npoun rr‘rula(l) according to any one of C ains
wmmommem@mamﬁ BRIOOEEADOFloro/Bl(pwrididyl)methyl]-1H-indole-

1 Lzed in that a conpound of general fornula
?%@8&5ﬁh§,~ BX3 ~~W(Il) Xa\ (.CH2)n VYl - in

Vil 2 hiydtbxy@thy tBazold5, 4+h]pyri dﬁ%ﬂ)—ﬁ%ﬂl&er@ﬁetﬁyﬂﬂé{(}gﬂdimylwﬁlﬁhyl}-
to alm I's
rea@{(r?%o[\lm%rﬂ‘ﬂg?d&r‘eﬁ%g%%%o SEner al formula (I11), Z1

FRéx (2-Plydiroxy rivetiyitt iRz olof 5,44 B pyirid-8ay}-6-trirddthy igig/- 1 L@yridd -yl R thyl]-1 -
52 b%gg%c%ef! ned i'n the general fornula (I)
accor

aiml,
N-(2- Hydroxymethylthiazol0[5,4-b]pyrid-6—yl)—5-trimethylsilyl-1 -[{(3-trifluoromethy!)-

phenyllmethyi]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-6-fluoro-1-[[(3-trifluoromethyl)phenyl]-
methyl]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-trifluoromethyl-1-{[(3-trifluoromethyl)-
phenyllmethyl}-1H-pyrrolo[2, 3-b]pyridine'-2-carboxamide'
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-6-trimethylsilyl-1- [[(3—tr|fluoromethy|)
phenyllmethyl]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl}-5-trifluoromethyl-1-[(3-methylpheny!)-
methyi]-1H-pyrrolo[2,3-b]pyridine-2-carboxamide;
N-(2-Hydroxymethyithiazolof5,4-b]pyrid-6-yl)-6-trimethylsilyl-1-[(3-methylphenyl)-
methyl]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-5-trifluoromethyl-1-[[(3-trifluoromethyl)-
phenyljmethyl]-1H-indole-2-carboxamide;
N-(2-Hydroxymethylthiazolo[5,4-b]pyrid-6-yl)-6-trifluoromethyl-1-[[(3-triflucromethyl)-
phenyl]methyl]-1H-indole-2-carboxamide.

11. Process for preparing a compound of formula (I) according to any one of Claims 1
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- vvhen B represents a hydroxyl group and D represents

AN BIRIN onl. " unen B fig?éieﬁi s"a" ol PikR20091000051

atom and D represents an amn roup, by reaction in
solution in a solvent; - when B represents a group
Cl- C6- al koxyl, C3-C7-cycl oal kyl oxy,

ar yfgéﬁg"ég% F?%'I"éﬂ%tﬂc P E%E%%@rf@@*%ﬂam no group,

15 transformation ofxthe conpoypd of formula (111)
|nto an am de via theXpri ast i on/sof

trimethylal um niumo m Ngs formul a
(11r1), and then byrg&;&t Ne arwde?@otarned with
t he conmpound of fornula ’61 1) i ISwrefl uxi ng sol vent; -
when B represents an NH2 group ) epresents an oxygen

atomand D corresponds to a {/eaving group, in the
presence of a copper salt in catalytic 20 anount, a

ciatverligh X¢ X3y nd, ofy an€ P BeY ad Hemied.in %@gére?@ﬁ@rmdlé‘(l?accordmg
stgdéent 12. Process for prepari ng a conpound
n

M Tformula (11) XX~\ B Z NW(II) x4(
/|€:i=&a)ded With & Bompowrt oflgenéel foldulaXthy, n. Y and Ware as

defined in the general forrrul a I) accordr ng WO

2009/ 112677 PCT/ FR2009/ 0000 Baci aim 1, one from
anong X1, X2, X3 and Xdp or’ |ng to a group CGR

in which R represents a 92;8 C -C6-al kyl)3 as
defined in the general formula4jl) ording to Claim

1 and B represents a group (i} C6- al koxyl,
conmpound of general fornula

char act r'zd n_t hat

(ll{l]/fV§1I6&5611 27_ ? 4, IRa agd f@) JieiF defingd n the, geparalformula @accordrng to

X3aimxs and Ware as defined in the general formula (1)

QCC%E Cgs g}aé and B represents a %r oup

¢, - ¢ EB&/‘FS‘% PHCIR AR 2% BnfoeIRsENSt arySREICagroup, in the

f or;melsenc(e\ﬂf lal oupling agent in a solvent;

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

- when B represents a group C;-Ce-alkoxyl, Cs-C-cycloalkyloxy, C»-Cs-cycloalkyl-C,-
Cs-alkylenoxy- or aryl-C,-Cs-alkylenoxy and D represents an amino group, by
transformation of the compound of formula (II) into an amide via the prior action of
trimethylaluminium on the amines of general formula (lll), and then by reacting the
amide obtained with the compound of formula (I) in a refluxing solvent;

- when B represents an NH, group, W represents an oxygen atom and D
corresponds to a leaving group, in the presence of a copper sait in catalytic
amount, a catalytic amount of a copper ligand, and a base, in a solvent.

12. Process for preparing a compound of general formula (i
XWB
>¢J\ (0
}CHz)n |
Y

in which X, Xz, Xa, X4, n, Y and W are as defined in the general formula (I) according
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LG SCH2)n Y (VIIl) 10 in which Y and n are as defined
i formula (I) according to Caim
VM%(@EH%?& to 1, 2 or 3, wWith a reagent P&TIFR2009/000051

general formula (M) in vvhicMLG represents a
| eavi ng group, in the presence of a base in a polar
solvent; - when n is equal to 1, 2 or 3, with a

reaeent of gener al forrrul a (VIl'l) in which LG
lBuR At ene TRAPABE X yreu anqqx{ FITESPERERE & BErae C-Rqin which

pRPﬁdﬂr"és{éﬂtsaélgrdﬂﬂpeBh(&& GeoalRA)Q B GRFiMIN tAE Eehé}aﬁormula (1) according

soI vent; or alternativelyin the presence of
J<aim hand B repwserta agiop FeSealkand. di | sopropyl

aérmacﬁ@rréé@whﬁtﬁcbﬁwpé@ﬁ@&ﬂd@ﬂefd“fo’i‘nﬁ%' (Vpnt: - when n is
equal ,to O, with a reagent” of general formula (MI11)

|g)mm\ repBesents a | eaving group, under an
i N@rt atno e in basic medium in the presence of a
cpper= toi n organi c solvent. 20 13. Conpound of

genelgl fefrmula'™l1la), (Ilb), (1lc), (lid), (Ile),
(rrf), (1rg) or (Ilh): WO 2009/ 112677
PCT/ FR200P00051 75 I\/ESSi \ I\ CEt Me3Si \ COEt \ I

3 O M3SIi NONO M /NN
lpf]vé)lcl'twg % }%1 ?‘t?(ﬁY @e a§ defi Qeddlgt thgeasgeral fenmula (1) at;cordlng to

Cﬁbln’iﬂan&i Blkepresbitd A grdLgC (@ #gp N )O I(VFI ﬁ)SI 1’4\) O N%
%%EE%P%WQQ?B%@ ”PHét(VWt)gconprl ses a

chpound of formula (1) 5 according to any one of
dains 1 to 10, or an addition salt of this conpound
wi t{EHpn pharmaceutically acceptable acid, or
4ernat|vely a hydrate or a solvate of t he conpound
fotVil) a (1). 15. Pharnmceutical conposition,

SIS0k oGP e R i

a wiar nas equaldal 1,\2 acsewittalal reagent of general formula (VIH) in which LG
represents a leaving group, in the presence of a base in a polar solvent;

- when nis equal to 1, 2 or 3, with a reagent of general formula (VIil) in which LG
represents a hydroxyl group, in the presence of a phosphine and diethyl
azodicarboxylate in a solvent; or alternatively in the presence of a phosphine

supported on a resin and diisopropyl azodicarboxylate in solution in a solvent;

- when n is equal to 0, with a reagent of general formula (VIII) in which LG represents a

leaving group, under an inert atmosphere in basic medium, in the presence of a copper
salt in an organic solvent.

13. Compound of general formula (l1a), (1Ib), (lic), (Iid), (lle), (11f), (llg) or (lIh):
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salt, a hydrate or a solvate of this conpound, and

one pharmaceutically acceptable
W&ﬁ%@ﬂfﬁsﬁ Usepof a conpound of formula (R()ITIFRZOOQIOOOOS‘I
according to any one of Clains’ to 10, for the 15
preparation of a nmedi canent for preventing or treating
pat hol ogi es in which receptors of TRPV1 type are
ipvol ved. 17. Use of a compound of formula

accor o Ay @g} ai¥b 1 t oG oro héﬂe& N
prepa a medrgangy or% cpr treaKgN> <O
di

pain, inflammation, netabolic sor
ur olvgi di sorders, gwhaecol ogi cal i o_rders, =
gastr oi stinal disordels, respirat Ndi sor ders, h\l Y

psoriasis, pruritus, dermalmt ocul ar or nmugeys (lid)
irritations herpes zona, miltiple scler05|s

Me,Si Me,Si N Me,Si
T CF; CF3

(lle) (i) (ha) (lin)

14. Medieament, 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
pharmaceutically acceptable acid, or alternatively a hydrate or a solvate of the
compound of formula (1).

15. 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
salt, a hydrate or a solvate of this compound, and also at least one pharmaceutically

acceptable excipient.

16. Use of a compound of formula () according to any one of Claims 1 to 10, for the
preparation of a medicament for preventing or treating pathologies in which receptors
of TRPV1 type are involved.

17. 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,
respiratory disorders, psoriasis, pruritus, dermal, ocular or mucous irritations, herpes,

zona, multiple sclerosis, depression and cancers.



