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1 N (1HIndolyl)-1Hindol e-2-carboxam de derivati ves,
their preparation and their therapeutic use A
subject-matter of the invention is 5 conpounds derived
fromN (1Hindolyl)-1Hindol e-2- carboxam des which
exhibit an in vitro and in vivo antagonist activity
for receptors of TRPV1 (or Vél) type. Conpounds

di scl osed in the document WO-A- 10 03049702 of use in
t he treatnment _of dlseasgs i n_whic rec

typ¥-4rE-LREGILYed ~dFe 1BFPEEAY “KAG 58 SR Bes,
t d t d_d h
2 Go0d FAOVFVETBEFaLign THE CRUGT IO AESTS Thi's ai m

ent i-on ets thi's ai
by providing 15 novel conpounds which exhibit an |n

vitro and in vivo ant agoni st activity for receptors

of VRL types &i4Lst aubierofetheriflehheohnygntion

is the conpound corresponding to the general fornula

(ddmpbEh QY- 3 2P; AOQL hebmSKb) thlﬁ@él?l) of 5t heabbyenti on
IS processes for the preparation of the conpounds of

oeRehSkahoday | wh{th . eAnObheragubhect crat ird of theo
invention is the use of the conpounds of genera

f oftaen 4] , atbiv2by photi cataptons nedi TREEht $ovr VRA)
pharmaceuti cal conpositions. The conpounds of the
itweati on correspond to 2 the general formula (1): X+

X5'Y
Compounds disclosed in the document WO-A-

03049702 of use in the treatment of diseases in which
receptors of VRl type are involved are already known.

There still exists a need to find and develop
products exhibiting a good in vivo activity.

The invention meets this aim by providing
novel compounds which exhibit an in vitro and in vivo
antagonist activity for receptors of VRl type.

A first subject-matter of the invention is
the compounds corresponding to the general formula (I)
below.

Another subject-matter of the invention is
processes for the preparation of the compounds of
general formula (I).

Another subject-matter of the invention is
the use of the compounds of general formula (I), in
particular in medicaments or in pharmaceutical
compositions.

The compounds of the invention correspond to
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X2 N RX3NO(lI) (CH)n X4 2S 74271 7372 in
which X1, X2, X3, X4, Z1, Z2, Z3, Z4 and Z5 represent,
5 i ndependently of one another, a hydrogen or hal ogen
atomor a Cl-C6 al kyl, C3-C7 cycloal kyl, d-C6
fluoroal kyl, Cl1-C6 al koxy, Cl-C6 fluoroal koxy, cyano,
C(ONRIR2, nitro, NRIR2, O -66 thioal kyl, -S(O)-
(C1-C6) alkyl, -S (O 2- (Cl1-C6) alkyl, SO2NRLR2,
NR3COR4, 10 NR3SO2R5 or, aryl group; X5 represents a
HyH GHRIE R P OYer? atbivi or @ C1-C6 al kyl or Cl-C6
fluoroal kyl group; R represents a 4-, 5-, 6- or
7-indolyl group, 4X3 5 Re \\2 s\ H7 15 R
optionally being sufstituyéd iR the 1, 2 and/or 3
position by opfe 3 oups MhoBRen from C1-C6 al kyl
3 and Cl1-C6 fluo 5; R optionally being
substituted in th or 7 positqpn by one
or nore groupk-cho3y hal o@en atons or Cl-C6

al kyl, C1-06 fPuorod G al koxy or 5 Cl1-C6

in which

Xy, X2, Xi, X4, 21, Z2, 23, Z4 and Zs represent,
independently of cne another, a hydrogen or halogen
atom or a C;-Cs alkyl, C3-C; cycloalkyl,

C,-C¢ fluoroalkyl, C1-Cs alkoxy, C1-Ce fluorocalkoxy,
cyano, C{O)NR;R,, nitro, NR:Rz, C1-Cg thioalkyl, -S{(O}-
(C.-Ce)alkyl, -8S(0),-(C1-Ce)alkyl, SO:NRiRz, NR3;COR4,
NR;S0,Rs or aryl group;

Xs represents a hydrogen or halogen atom or a

C,-C¢ alkyl or C;-Ce¢ fluorcalkyl group;

R represents a 4-, 5-, 6- or 7-indeolyl group,

R optionally being substituted in the 1, 2 and/or 3

position by one or more groups chosen from C;-Ce alkyl



Y represents a hydrogen atomor a Cl-C6 al kyl group;
nis equal to 0, 1, 2 or 3; Rl and R2 represent,

i ndependently of one another, a hydrogen atomor a
Cl-C6 al kyl, C3-C7 cycloal kyl, (C3- 10

C7) cycl oal kyl (C1-C3) al kyl or _aryl group; or Rl1 and R2
form together with the nitragen at om whi ch carries
them an azetidine, pyrrolidine, piperidine, azepine,
nmor phol i ne, _t hi onor phol i ne, pi perazine or
Hﬁﬁgﬁﬁpékafﬂﬁér@@éﬁﬁ} PRPYPHroup optional Iy being 15

bst j by, a, C1- 06, al ky] . C7 kYL, and /or

e Sy Joaéz}aé‘vcsa:l%%%we%f’l%@ Lot oupt Rrad(eR
t,, ] | v

R A S e A A

Cl: : t
S G U, 00, 21K197 240, Bldbddinepontarieeokikbey or

fesent 1n eret and z can take the

5 V:LHﬁsighegbélka§’grb%p%@derStOOd to mean a carbon
chain which can havé fromt to z carbon atons, for

exapphLe&dn s & ShydPEGEST 906mt 6r NRAD, - Carllyl ghaup ;
whi ch can have from 25 1 to 3 carbon atons; - an

ah kys éguahdesstpod, t®» oeak;a saturated, |inear or
branched, aliphatic group. Mention may be nade, by 4
viey =0fd &xampbesseot ,t hedepehndlentdvhplf, omeogyicther, a
i sopropyl, butyl, isobutyl, tert-butyl or. pentyl
gnpdpegennat oheot | &eC1 s pekadl ke~ Fr Hfefera HHd t 0(Ca-

mean a cyclic carbon _5 group. Mention may be made,_ Db
10 way @fclaeaipleCr-68) aHﬁ?é? cYEl 65Y%p9¥?u8§/c¥16b§% ﬂ?g Ry

¢ SLQPGQégétﬁérc%féﬁh§ﬁ¥'ngﬁgggéh gggmtaﬁigkkgérries
them, an azetidine, pyrrolidine, piperidine, azepine,
morpholine, thiomorpholine, piperazine or
homopiperazine group, this group optiocnally being

15 substituted by a Ci1-Ce¢ alkyl, Ci3-Cy cycloalkyl,

(C3-Cq) eycloalkyl (C1-C3)alkyl or aryl group;

R; and R, represent, independently of one another, a

hydrogen atom or a C1-Cs alkyl or aryl group;

Rs represents a C;-Ce¢ alkyl or aryl group.

20 In the context of the present invention:

- (C.-C,;, where t and z can take the values from 1 to 6,
is understood to mean a carbon chain which can have
from t to z carbon atoms, for example C;-C; is
understood to mean a carbon chain which can have from

25 1 to 3 carbon atoms;
- an alkyl is understood to mean a saturated, linear cr

branched, aliphatic group. Mention may be made, by




a fluoroal kyl is understood to nmean an al kyl group,
one or nore hydrogen atons of which have been 10

substituted by a fluorine atom - an al koxy is
understood to nean an -0-al kyl radical where the
al kyl group is as defined above; - a fluoroal koxy is

under st ood to mean an al koxy#group, one or nore
hydrogen atonms of which have been 15 substituted by a

fluorine atom - a thioal kyl i %pder tqQod to an an
- S- WeRy PLr FeEEIL e suh&fe tive ™8 g irs PAEPAef i ned
above; - an

aryl is understoad to n.a.cyclic
ar oFEEPE Y du p%utjfgﬁ‘pr iS] &W&’V\Egﬁr%%%gllxérc B
atons. Menti_o 20 _be made, by way of exanpl es of
aryﬁIEPgﬁpangfq?%bl eyl or naphthyl groups; - a

h9'%QEPC%E%Hg%ﬁhﬁﬁp%ﬁﬁﬁﬂ%ﬁxkpt%P%%%%g@ WJJ1N& Arbon

chl Or I A€, ne or an 1 odine. compounds of

5 for @]ﬂo@[ﬁ(.l )I\ﬁe‘fﬁ'lo‘??(in%ﬁr i thee 2%y WP ff Rasep1@s,ofof

addition salts wwth acids. Such "addition salts form

par t Hef cg;laﬁaﬁ%wli,orbycﬁmyqal sy Arpeatydnicageousl y

prepared with 5 "pharrmaceutically acceptabl e aci ds but
thecﬁ,@lbghe@{fyl Qe aciads, tofe Usde;for exanple, in the
puritication or the isolation of the conpounds of
for Bulfa udroalalydo isf armiepatoast tchansiamy et iadiky 15 JReRp
compounds of general formula (1) can exist in the
f or mnef chry dhoatee fiysiragers albpmse 9L sty haye &€ or m
of conbi nations or associations with one or nore

10 ol sxpses tartagatdr dorf W% $6519%6nt . Such  hydrat es

and sol vates also formparf of the inventian. .
- an alkoxy 1s understood to mean an Jb—éikyl radical

where the alkyl group is as defined above;
- a fluoroalkoxy is understood to mean an alkoxy group,
one or more hydrogen atomg of which have been
15 substituted by a fluorine atom;
- a thicalkyl is understood to mean an -S-alkyl radical
where the alkyl group is as defined above;
- an aryl is understood to mean a cyclic aromatic group
comprising between 6 and 10 carbon atoms. Mention may
20 be made, by way of examples of aryl groups, of the
phenyl or naphthyl groups;
- a halogen atom is understood to mean a fluorine, a
chlorine, a bromine or an iodine.
The compounds of formula {I) can exist in the
25 form of bases or of addition salts with acids. Such
addition salts form part of the invention.

These salts are advantageously prepared with
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10 Anong the conmpounds of formula (I) which are
subject-matters of the invention, a first subgroup of
compounds is conposed of the conmpounds for which: X1,
X2, X3, X4, Z1, Z2, Z3, Z4 and Z5 represent,

i ndependently of one another, a hydrogen or hal ogen
15 atom nore particularly anIuorine, a bromne or a
chlorine, a Cl1-C6 al kyl group, nore particularly a

net hyl, a propyl, an isopropyl,.a sec-butyl tert-
BT CBE HE LY | SCTRE T Byt LI KOEC of Bhpte R o0
articul ar a cl opentyl or a,cycl ohexyl . P

F%ERWEE@?@éggr%ﬁﬁ?sﬂgr O%a?¥?%%}%¥l nat%%s?uglggﬁg%%gﬁ
al ko ro nor e rtic h a

Shote e Fo R N R s MBE [P mBLa ), p1eo

?Jﬂ?%ﬁ%ft a,pl Lo Oroup: ;89 NRIR2 group, a Cl-C6

group, nore particularly a thionmethyl, an

-S(O 25 (LB SsFhnds 04P. géRler S CEdrintla Cf) pl &ith

group, nore particularly an -S(0O) 2-CH3, or an aryl

oL 1B €he PREEh COE ahyIrRPeaYbr andéolvatexd namely in
represents a hydrogen atomor a Cl-C6 al kyl group,

neie parti 6l @shlyimatedhy| or andéorifk i epsesebh sone 40T
5-, 6- or 7-indolyl group, 435 R-2 6H7 5R
apprenablgchbbengoSubstét ubedwibht deselvenapndfagh 3
position by one or nore Cl-C6 al kyl groups, nore .
paydizitdarayd npohvates #&9prbpyn prvtipet BRE/ epvention.

Among the compounds of formula (I) which are
subject-matters of the invention, a first subgroup of
compounds is composed of the compounds for which:

X1, Xo, X3, X4, Z1, Za, Z3, Z, and Z; represent,
independently of one another, a hydrogen or halogen
atom, more particularly a fluorine, a bromine or a
chlorine, a C;-Cs¢ alkyl group, more particularly a
methyl, a propyl, an iscopropyl, a sec-butyl, a tert-
butyl or a pentyl, a C;-C; cycloalkyl group, more
particularly a cyclopentyl or a cyclohexyl, a

C,-Cs fluorocalkyl group, more particularly a CFi;, a
C,-Ce¢ alkoxy group, more particularly a methoxy or an
ethoxy, a C1-Cs fluorcalkoxy group, more particularly an
OCF;, a nitro group, an NRiR; group, a C;-Cg thicalkyl
group, more particularly a thiomethyl, an -S(0)-
(C1-Ce)alkyl group, an -8(0).- (C1-Cs)alkyl group, more
particularly an -S(0).-CHs, or an aryl group, more

particularly phenyl; and/or
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Y represents a hydrogen atomy and/or n is equal to O,
1, 2 or 3; 10 Rl and R2 represent, independently of
one another, a hydrogen atom Anobng the conpounds of
formula (1) which are subject-matters of the

i nvention, a second subgroup of conpounds is conposed
of the conpounds for which: £5 X1, X2, X3, X4, 71, Z2,
Z3, Z4 and Z5 represent, independently of one

anot her, a hydrogen_or hal ogen ato nor e
phy (TSRASFIRE S 3 ﬂwlfcl"%e,n ERORRE O he BRISH AECUR

Cl-C6 al kyl oup, nore particularly a nethyl, a
pFopyI P25 ngiﬁFgﬁy?,mﬁtgﬁifbﬁPQ??ra tert 20 butyl or

pentyl, a C3-Cf cycl oalkyl_gro e ticularly
RS EPERERRTF B Lo Lyt ohexiT - o Peo TR o BERLL T,
group, nore particularly a CR8, a gl-CB al koxy group,
more particularly a methoxy o et hoxy, a Cl-C6
fl uor oal koxy group, nore p¢g an 7 OCF3, a
nitro group, a Cl-ge&thioa
particularly a thionmethylg
group, an -S(0 2-(Cl-Co)al ky; grodp, nore
particularly an -S(0O 2-CH3, or an aryl group, nore
particularly 5 phenyl; and/or X5 represents a
hydrogen atomor a Cl1-C6 al kyl group, nore
pRr optibaal yyabedndysyubanitote® iepEbseat s2aand/ o5 3
6- or 7-indolyl group, 4 3 R 2 6 H 7
position by one or more C;-Cg¢ alkyl groups, more

particularly methyl or isopropyl groups; and/or

Y represents a hydrogen atom; and/or

n is equal to 0, 1, 2 or 3;

R; and R, represent, independently of one another, a
hydrogen atom.

Among the compounds of formula (I) which are
subject-matters of the invention, a second subgroup of
compounds is composed of the compounds for which:

X., Xa, Xa, X4, Z1. Z2, 23, Z, and Zs represent,
independently of one another, a hydrogen or halogen
atom, more particularly a fluorine, a bromine or a
chlorine, a C;-C¢ alkyl group, more particularly a
methyl, a propyl, an isopropyl, a sec-butyl, a tert-
butyl or a pentyl, a C;-C; cycloalkyl group, more
particularly a cyclopentyl or a cyclochexyl, a

C,-C¢ fluorcalkyl group, more particularly a CFi, a
C,-C¢ alkoxy group, more particularly a methoxy or an

ethoxy, a C1-C¢ fluorocalkoxy group, more particularly an
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10 R optionally being substituted in the 1, 2 and/or 3
position by one or nore Cl1-C6 al kyl groups, nore
particularly nmethyl groups; and/or Y represents a
hydrogen atom and/or n is equal to O, 1, 2 or 3. 15
Anong the conpounds of fornula (1) which are
subject-matters of the invention, a third subgroup of
compounds is conposed of the conmpounds for which: X1,
X2, X3, X4, 71, Z2, Z3, Z4 and, Z5 represent
i Hepefdéntiny Bl &hdthse, t%l‘ﬂ?iilfgg A= 3P hal'3hen
20 atom or Cl-C6, al kyl . . C3-C7 oal.kyl , <
i DALY - G AR+ A G5 1P o G RORS Y SogERge
O NRIRZ, (i L0 - 6 b1k 0gL Kyt o1 SEO) -
o8 oadr el e P Y e,
Oy , NWRBSORRS A0 220! SIE0ED; mBreXpai@Rtesanty a
#égrogen)%gﬁﬁélogeﬁ a?o%io?gg 561-Cg al kyl or Ci-

‘;ék&@:ﬁdy@?! kyhagboup; R represents a 4-, 5-, 6- or
-indolyl group, 435 R2 6 H7 5 Roptionally

bei Reprehsiddditehidrdden bt and/0rC;3 ¢ paskyl ogroyp,
one or nore groups chosen fromd -C6 al kyl and Cl-C6
frhatos opd Kyl cgl anpg ; a Rnephybnakhg/dei ng substituted in
the 4, 5, 6 and/or 7 position by one or nore groups
choseprésont hak ofen 310, af on®r of - B1ATkY &l ¥HPUP C1- C6
fluoroal kyl, Cl1-C6 al koxy or 4 3

i \

R= 2
N
6 H

R optionally being substituted in the 1, 2 and/or 3
position by one or more C;-C¢ alkyl groups, more
particularly methyl groups; and/or

Y represents a hydrogen atom; and/or

n is equal to 0, 1, 2 or 3.

Among the compounds of formula (I) which are
subject-matters of the invention, a third subgroup of
compounds is composed of the compounds for which:

X., Xo, Xa, Xa, Z1, Z2, 23, Z4 and Zs represent,
independently of one another, a hydrogen or halogen
atom or a C;-Ce¢ alkyl, C3;-C,; cycloalkyl,

C1-Cs fluoroalkyl, C1-Ce¢ alkoxy, C1-C¢ fluoroalkoxy,
cyano, C(C)NRiR;, nitro, NR;R;, C;-Cg¢ thiocalkyl, -S(0O)-
(C1-CgYalkyl, -S5(0)2-(C1-Cg)alkyl, SOzNRiR, NR3;COR4,

NR3SO;Rs or aryl group;
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Cl-C6 fluoroal koxy groups; Y represents a hydrogen
atomor a Cl1-C6 alkyl group; n is equal to O, 1, 2 or
3; Rl and R2 represent, independently of one anot her,
a 15 hydrogen atomor a Cl-C6 al kyl, C3-C7
cycl oal kyl, (C3- C7)cycloal kyl (C1-C3)al kyl or aryl
group; or RL and R2 form t@gether Wi th the nitrogen
atom which carries them an azetidine, pyrrolidine,
pi peri di ne, azepine nor phol.i ne, thi onorphol i ne,
kD SRATRETS 2 THEHRADe i e QTR Thi ¥ ot oup
opti ona bei n ubsti t ut a Cl-C6 al kyl, C3-C7
cg’c"l%alahgf Lo C%lc% f::]%cf%oa‘ﬁj?fw(ﬁql&%’) al kyl or aryl
oup; R3 and R4, represent, jnde I one
g%o%%%??sgngﬁy%r%ééngéto§1o?kachgggfgﬁkéregp'aryl
group; 9 R5 represents a Cl-C6 al kyl or aryl group;
with the condition that, whengZ1, Z?, Z3, Z4 and Z5
si mul t aneously represent fQydrQgen at’ons, then nis
equal to 2 or 3. 5 Anpbng &~ CO¥ \Fs of formula (I)
which are subjectgpnatter i wention, a fourth
subgroup of conpounds is osedpof the conpounds
for which: R represents aﬁ i ndol -5yl group 5 4 3 R 2

s a~-NH7 1 10 Roptionally Béing supstituted in the
1, 2 and/or 3 position by one or nore groups chosen

f5 oL Elo 581 AL kYL ngndufde PutLyorpat Kyl 19r QURRa/or 3

position by one or more groups chosen from C;-Ce alkyl

and C1-C¢ fluoroalkyl groups;

R optionally being substituted in the 4, 5, 6 and/or 7
position by one or more groups chosen from halogen
atoms or C.-Ce alkyl, Ci-Cs fluorocalkyl, C;-Ce¢ alkoxy or
C1-C¢ fluorcalkoxy groups;

Y represents a hydrogen atom or a C;-Cs alkyl group;

n is equal te 0, 1, 2 or 3;

R, and R, represent, independently of one another, a
hydrogen atom or a C:-Cs alkyl, C;-C; cycloalkyl, (Cs-
C;)eycloalkyl (C1-C3) alkyl or aryl group; or Ri and Rp
form, together with the nitrogen atom which carries
them, an azetidine, pyrrolidine, piperidine, azepine,
morpholine, thiomorpholine, piperazine or
homopiperazine group, this group optionally being
substituted by a C:-Cs alkyl, C3;-C; cycloalkyl,
{C3-Cqy)cycloalkyl (C;-C3)alkyl or aryl group;

R; and R, represent, independently of one another, a

hydrogen atom or a C;-C¢ alkyl or aryl group;



R optionally being substituted in the 4, 5 6 and/or 7
position by one or nore groups chosen from hal ogen 15
atons or Cl-C6 al kyl, Cl1-C6 fluoroal kyl, Cl-C6 al koxy
or Cl1-C6 fluoroal koxy groups; X1, X2, X3, X4, X5, Z1
Z2, 73, Z4, Z5, Y, n, RL R2, R3, R4 and R5 being as
defined in the general f or mulPa (I') above or as
defined in the first, the second or the third 20
subgroup above. Anong the fonPoundf of formula (I)

v RIS erdihj e & rat BeF¥l of Tt AEY 1 nYEREPOn, a fifth

subar oup of onpounds |S C osed of the oONpOYNgS
f%%gﬂmFﬁ%:CQ@ hﬁg?grtiékargggﬁh%P f%ﬁnEg’hgﬁrogeﬁ%
atom .10 X1,.X3, X4 Z , n
R RO E A REOUREY Eﬁﬁrﬁgéggiﬁédgég %f%ﬁgﬁéfnggﬁgRgeggrm

f I oye or as defined in the first, the
Salul ot Y

ird or the fourth subgroup above. 5

5 Among the coRpPRYNdseobohphiiHba 6f) rvbinthaane) which are
subj ect-matters of the invention, a sixth subgroup of
CORBOLBESMA St ep8Pesedhefl ihhieneosppPUadSolot hwhitbroXp of
represents the hydrogen atom X1, X2, X3, X4, Z1, Z2,
Z3om@dundB, iR c¥mposeRlof RRhe RBpmpdunds aod WB8ipbing
as defined in the general fornula (1) above or as
def repdesant heafli intipltheysegvodp the third, the
fourth or the fifth subgroup gbove. Anmong the
compounds of fornula (1) whch are 3subject-matters of
the invention, a seventh sSupgroup O\ 15 conpounds is
conposed of the congatinds fp ich; 8 represents a
hydrogen atom X1, X2, X3, gXd R 1, Z2, Z3, Z4, Z5,
R n, Rl, R, R3, R4 - H

1

10 R optionally being substituted in the 1, 2 and/or 3
position by one or more groups chosen from C;-Ce alkyl
and C;-C¢ fluorcalkyl groups;

R optionally being substituted in the 4, 5, 6 and/or 7
position by one or more groups chosen from halogen

15 atoms or C;-Cg alkyl, C;-Cs fluoroalkyl, Ci1-Cs alkoxy or
C.-C¢ fluorcalkoxy groups;

Xy, X», X3, X4, X5, 21, 22, 23, Za, Zs, ¥, 1, Ri, Rz, Ry, Rg
and Rs being as defined in the general formula (I) above
or as defined in the first, the second or the third

20 subgroup above.

Among the compounds of formula (I) which are
subject-matters of the inventicn, a fifth subgroup of
compounds is composed of the compounds for which:

X, and/or X; are other than a hydrogen atom;
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and R5 being as defined in the general formula (I)
above or as defined in the first, the second, the
third, the 20 fourth, the fifth or the sixth subgroup

above. In accordance with the invention, the
compounds of general formula (1) can be prepared
according to the process i1 1tStrated by the foll ow ng

Scheme 1. 25 According to Scheme 1, the conpounds of
SBpoandtet Yendral For Rl 401 Py i Wi Bn S, o, s, R
o LR Lo T ath 4] B ol it ) fove
07 (o Bt s S0P S he il e
Cgﬁéﬁf8£§9ﬁysﬁb§$g@§ above.

Among the compounds of formula (I) which are
subject-matters of the invention, a sixth subgroup of
compounds is composed of the compounds for which:

Xs represents the hydrogen atom:

Xy, Xa, X3, Xa, 21, Z2, Z3, Z4, Zs, R, ¥, n, Ri, Rz, Rz, R,
and Rs being as defined in the general formula (I) above
or as defined in the first, the second, the third, the
fourth or the fifth subgroup above.

Among the compounds of formula (I) which are
subject-matters of the invention, a seventh subgroup of
compounds is composed of the compounds for which:

Y represents a hydrogen atom;

X1, Xa, X3, X4, Xs, Z1, Z2, 23, Z4, Zs, R, n, Ri, Ra, Ra, Rs
and Rs being as defined in the general formula (I) above
or as defined in the first, the second, the third, the
fourth, the fifth or the sixth subgroup above.

In accordance with the invention, the
compounds of general formula (I) can be prepared
according to the process illustrated by the following
Scheme 1.

According to Scheme 1, the compounds of
general formula (IV) can bke obtained by reactiocn of a

compound of general formula (II), in which X;, Xz, Xs, X,



N H A= hal ogen atom: NEt3 (V) A = OH: coupling agent
/ NEt3 X+ Y X2/ NR X3 NO X4 ZS (CH2)n z4 71 Z
Z2 (1) and X5 are as defined in the general fornula
(1) above and A represents a Cl-C6 al koxy or hydroxyl
group, with a conpound of general fornula (II11), in
which z1, z2, 12 z3, z4, Z5'%and n are as defined in
the general fornula (I) above and R represents a
brom ne or iodine atom a gcRs¥@te group or any ot her
equi val ent group. When n = 1, 2 or 3, the conpound of

gener al formula (I11) can be an al kyl halide, such
as a he brqm dea(n (B 1A 4@+Gsalkaxy.or Btborg. Med.
Chem , 507) or a phenethyl iodide (n =

2: Abr anp d ynt h. Conmun., 1995, 25 (1), 1),
and th& reaftion can~ be carried out in the presence
of a base, such s 10 sodi um hydride or potassium
carbonate, in a polar solvﬁnt, such as
di met hyl f or mar de, di met&hyl.capl ghgxi de or acetone.
When n = 0, the conpoung=qf general formula (IIIl) is
an aryl iodidg or brz @ g the reaction can 15 be
4re of between 80C and 250C
in the presence of a ppek-based catal yst, such as
copper broniide or copper oxide, and of a base, such

A (IV) A=C,-Cy alkoxy, OH or halogen atom

X; O if A=OH
X (CH n
B SOCl,
z -
¢ & A=Cl
Z Z,
R. .Y A = C,-Cg4 alkoxy : AlMe;,

N
H A= halogen atom : NEt,
V) A = OH : coupling agent / NEt,

U]

and Xs are as defined in the general formula (I) above
and A represents a C1-Cs alkoxy or hydroxyl group, with

a compound of general formula (III), in which 7., Za,



10

15

20

25

as potassium carbonate (Murakam Y., Chem Pharm
Bull., 1995, 43 (8), 1281). It is also possible to use
20 mlder conditions, described in S. L. Buchwald, J.

Am Chem Soc., 2002, 124, 11684. Alternatively, the

conpounds of general fornmula (1V) in which n = 0 can
be obtai ned by reaction of the conpound of genera

formula (I1) with a conpound 25 of general formula

(11'l1) of boronic acid type

, R =B 2) in
t%% Fres@ncEndf ™ a2 hasas VBt l?rF%?h??%%$}% %?*mUIa

di d. of d h
DER P te RRd K betEPRE U R R PRRO ReT ToRLAYatbh]

Tetiahecton 98 g5 JAISL TUb CoMPUDHS,g! genera

rC|a y aval e or re

pr epar ed acﬁﬁ%glﬂg_tQ oy foggepEQﬁﬁééﬁé 9§S§éhQ§Q1

inthe literature (D. "Knitfte esl s

]égEm@?Q Fif&)v¥éﬁ'ﬁgsan a1 Mt nihear, 4988, a§6a(9énzyl

exanple). In the case of the indoles of

asrshedef ornul a. A8144Y)Tin BhbehgA megdr eskains, al€37 (65,
al koxy group, the conpound of general formula (1) is
obt pi wed) byrrgashénachel Aoébddpoynd=o02 : gbheambviochuRa,
(1V) as obtained above wth an am de of the conpound
ofygeher abmimonmul 299%) , 251 hlhi Eh, RemfAdtlye areagglon can
defined in the general forrmula 15 (1) above, at ref

|l ofraiedl ventinstls EEEFQDG@n@f Fheasani 8echfathe

ﬁgggound of general formula ( repared b¥ grlor
%F%nhﬁ@r%¢¢n%?h??%?%ﬁ%ﬁ?uﬁ?ﬁ??ﬁa Eheldn?nBPhabl es

8%3'$%£r?g$%%$nU|adlmetgyiggrﬁggfdgt éggekﬁg?lsulgﬁoxide

or acetone.

When n = 0, the compound of general formula
(ITI) is an aryl iodide or bromide and the reaction can
be carried out at a temperature of between 80°C and
250°C in the presence of a copper-based catalyst, such
as copper bromide or copper oxide, and of a base, such
as potassium carbonate (Murakami Y., Chem. Pharm.
Bull., 1995, 43 (8), 1281). It is also possible to use
milder conditions, described in S.L. Buchwald, J. Am.
Chem. Soc., 2002, 124, 11684.

Alternatively, the compounds of general
formula (IV) in which n = 0 can be obtained by reaction
of the compound of general formula (II) with a compound
of general formula (III) of boronic acid type (n = 0,
R’ = B(OH),) in the presence of a base, such as

triethylamine or pyridine, and of copper diacetate, by
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20 (1'V) in which A represents a hydroxyl group, the
carboxylic acid functional group can be converted

bef orehand to an acid halide, such as an acid

chloride, by the action of thionyl chloride at reflux
of a solvent, such as dichl oronethane or

di chl or oet hane. The 25 conpbtind of general formula

(1) is then obtained by reaction of the conpound of
general fornula (1V), in_ which A represents a .
chinaleds wibh PHPERCPhE ARFRBIREA FRdBtB- Bf Rgeliefdarski

formula (IV) in_the Eresence of a base, such as
t FReYRYFARPRe. 1A Ternati vy’ " the indol e of genera
formula (I i n_which

A t h
can be 5 co ?eﬁOTQP?%%sar ﬁégﬁgg?g g?ré§%§f§#1?23ﬁ5|a
[ th [ ] t ‘
TR Eb § P He P peds o Fap o fEeR aoflEiAS &
PYLROELGL ;gpge§g>@8g' HOLEeXBEL LA OPROSPIBL Eac dEEl Y|
cyanophosphonate or any ot her coupling agent known to

a(d0 pelsod skl hedebnst heogst, 2i nsbe ghasence of a
base, such as triethylamne, in a solvent, such as

dt neet hiyl f prsme) de. ibE. achemi ndobes, oBsgeéner al28 by nfiba
(V) are prepared according to processes described in
tdéeadplé) terature, such as in |.T. Forbes, J. Med.
Chem, 1993, 36 (8), 1104 (Y = H), |I.T. Forbes,
W9205170 (¥n=thal kg .ofntlsehendolest pé genpdahdEorrula
formulae (I1), (Ill) and (V) and the other reactants,
WhEY) t hiei vhPCh ndt Aoz ®fepE & par Gti%n 3LEXYt IFeseri hEF

are conmmercially available or_are descrlbeg gn the .
compound of genéral formula (I) is obtaine y reaction

of a compound of general formula (IV) as obtained above
with an amide of the compound of general formula (V),
in which R and ¥ are as defined in the general formula
(I} above, at reflux of a solvent, such as toluene. The
amide of the compound of general formula (V) is
prepared by prior reaction of trimethylaluminium with
the aminoindoles of general formula (V).

In the case of the indoles of general formula
(IV) in which A represents a hydroxyl group, the
carboxylic acid functional group can be converted
beforehand to an acid halide, such as an acid chloride,
by the action of thionyl chloride at reflux of a
solvent, such as dichloromethane or dichloroethane. The
compound of general formula (I) is then obtained by
reaction of the compound of general formula (IV), in

which A represents a chlorine atom, with the amino-
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literature or el se can be prepared according to

met hods which are described therein or which are
known to a person skilled in the art. 25 The
conpounds of general forrmulae (I1), (1V) and (1) in
which X1, X2, X3, X4, X5, Z1, Z2, Z3, Z4 and/or Z5

represent a cyano group or arftaryl can be obtained by

15 a coupling reaction, catalysed by a netal such as
pal | adium carried out on the correspondi%% conpognds
oindpelreral Jenemabelermyla ((IN) of (H)e i RESETLERS At %2,
X3, X4, X5, Z1, Z2, Z3, Z4 and/or Z5 represent a

RBTE neSUF ADnt T TR COHbRfMds of general formul ae

72, 73, 74 B g1t o b dent 0T R D AR
oERE i R 2 e L e TR o e,
)Qourﬁ%ed X% e %n@md@ﬁe a&‘ﬁldés’énelzasl r EPFRSEAL (@) in

cyano group according to netho whi ch are descri bed

| #hd Nerd ddSEat i € Qo Shy M EekNOWLER & Person
skill'ed in the art. The conpounds of general fornulae

(d431kf1 M rbd&i antad ) ) (henadi £ha2d] - X2y1K8y) 8¢ - X5,
Z1, 72, Z3, Z4 and/or Z5 represent an S(O -alkyl or
S0 2o Al diythoghi@sgh caiuth ehexbhf hioeophys pid tat | @hetfyt he
correspondi ng conpounds of general_ fornulae (I11),
(¢Xgnaphgsphomati eh 3y ohex3coupdinxmggnt powypsto a
Z4 and/or Z5 represent a Cl 20 C6 thioal kyl group
FuePen rRfc bledt Hodsheui®h ate CRRSEFEHEACE Ot he base.
literature or which are known a _pers

to n skilled in
(RO RS TR BAITHIR: o RnEP LTS i 251), (1V)
dimethylformamide.

The aminoindoles of general formula (V) are
prepared according to processes described in the
literature, such as in I.T. Forbes, J. Med. Chem.,
1993, 36 (8), 1104 (¥ = H), I.T. Forbes, W0S205170 (Y =
alkyl) .

In Scheme 1, the compounds of formulae (II),
(ITI) and (V) and the other reactants, when their
method of preparation is not described, are
commercially available or are described in the
literature or else can be prepared according to methods
which are described therein or which are known to a
person skilled in the art.

The compounds of general formulae (II), {(IV)
and (I) in which X;, X2, X3, Xa, Xs, Z1, Z2, Z3, Zs and/or

Zs represent a cyano group or an aryl can be obtained by
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and (1) in which X1, X2, X3, X4, X5, Z1, Z2, Z3, Z4
and/ or 25 Z5 represent an NR1R2, NR3COR4 or NR3SO2R4
group can be obtained fromthe correspondi ng conpounds
of general forrmulae (I1), (1V) or (lI) in which X1,

X2, X3, X4, X5, 16 Z1, 72, Z3, Z4 and/or Z5 represent
a nitro group, for exanple by reduction and then

acyl ation or sul phonyl ation, according to nethods

which are described in the literature or.which are
khoWPLRbiBg Bepek e skRFREUSEH PRedaPEtarngYconddunds

L PELEL3h, | SATUAAS LD ) ROkt Al

S02NR1R2 b ' b t hod

EELER gLoup e 9013 1 Py it gned g
' t thods whi ' [ h ;

K v eriar ute’ oF it TAl e ki o X BePaon ook Bl oyouioe

the,art. The follow ng exanpl es describe the
preparati on of some conpounds in accordance with the

15 inventi ofine THESSo8AATPHESgahErADt bl aag (DY, okiY)
illustrate the present invention. The nunbers of the
conpoundsi exerpthfxed x.ef an, t R, t bose Zgi vBy, 1%, Tahl end/or
The el enental m croanal yses, the LC-Ms (liquid

chy arsdregieaaphya COUPINRIRL ogness specbeonkbtayprednbrggeshe
20 and the IR and NWR spectra confirmthe_ structures
ofortéependpoandempbuninedt @pnesslofpspwiae (II). (IV)
i ndi cated, the chem cal reactants used in the

h
estarpl bsimrehaeh EomderciXal | 4. aveai Zabl &2« 25 EXanpRe/ §F

Conpound No. 1 , .
(Zsrgépresent a)cyano group according to methods which

are described in the literature or which are known to a
person skilled in the art.

The compounds of general formulae (II), (IV)
and (I) in which X, X., X3, X4, X5, Z1, Z2, 23, Z4 and/or
Zs represent an S(0)-alkyl or S(0);-alkyl group can be
obtained by oxidation of the corresponding compounds of
general formulae (II), (IV) or (I) in which X, Xz, Xi,
X, Xs, Z1, 22, Zi, Z4 and/or Zs; represent a C;-

C¢ thiocalkyl group according to methods which are
described in the literature or which are known to a
person skilled in the art.

The compounds of general formulae (II), (IV)
and (I) in which X1, X, X3, Xs, Xs, Z1, Z2, Z3, Zs and/or
Zs represent an NR;R;, NR3;COR, or NR3SO;R, group can be
obtained from the corresponding compounds of general

formulae (II), (IV) or (I) in which X;, X, X3, Zi, Xs,
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N-(1-Methyl -1 Hindol-5-yl)-1-(3-trifluoronethyl benzyl)
- 1Hindol e-2-carboxam de 17 1.1 Ethyl
1-(3-trifluoronethyl benzyl)-1Hindol e-2- carboxylate A
suspensi on of 0.492 g (2.6 muol) of ethyl

1H i ndol e- 2- car boxyl ate, of 0.683 g (2.86 nmmol) of 3-
5 trifluoronethyl benzyl brori®e and of 0.898 g (6.5
nmol ) of potassium carbonate in 50 nl of
dimethylformam de js stirred at 60C for 24 hours.f The
rBactbzonZm xFuRES/ST GsoF8BTERE s 2pBared PrfHPa °*

m xture of ice-cold wate and of ethyl acetate. After
IR HY, Y HeePrgahr? Prase o ?%Yﬁ%%%?n 24

atéd and is

h d with i h
5@%%"%? a%%‘,\éé\’ St V\go% Jgﬁoéségr%tﬂ%%fv@lﬁféhag et hen

Ur a odi um oride sol ution.

;T(ifg?e% éPJ.}ydéé ofy, i tfskhg Li %P%Tl,el{irémgfl eshibh SHEPRALEnand a

ered, and e frate is concentrated under

m?%%&gi@gffﬁg&einotﬁe daPf.an oil is 15 obtained,

Is used as 1s in the followng stage. 1.2

N- (1- Met hyl rhdtbndobuday | of | géBeisl f topmamme hytz) , (IV)
benzyl ) -1 H i ndol e-2- car boxam de (Conpound No. 1) A

sohait (on Df Wh23d % ,( K.58Xen0K), ofs,12.20Z2, 23, Z; and/or
met hyl -1 H S-ami noi ndole (I.T. Forbes, J. Med. Chem,
189Fer3egeBit, ahl GO NRiR: Fyrduppfcarplhemdtisingiidy 2
dropwi se at OC to a solution of 0.93 ni é%.87 nnnli oB
tme paedyand Logonent 2Mieh defeehesdi A0 6PRRTBRZL6! ubha?:
After stirring for_15 mnutes, 0.5 Eﬂél'44 ngnlg o£ 35.n
efhy| 346 ( 0¥ raFreBioRt By | BeRB9Es - R +hadFg- 9sscribed 1
carboxyl ate, obtained in Stage 1.1, is_added, The.

TRE Ul L TR HERE o AY RSB0 FHF PRy 5O e TegRt Pkt e
in the art.

The following examples describe the
preparation of some compounds in accordance with the
invention. These examples are not limiting and only
illustrate the present invention. The numbers of the
compounds exemplified refer to those given in Table 1.
The elemental microanalyses, the LC-MS (liguid
chromatography coupled to mass spectrometry) analyses
and the IR and NMR spectra confirm the structures of
the compounds obtained.

Unless otherwise indicated, the chemical
reactants used in the examples are all commercially
available.

Example 1 (Compound No. 1)
N- (1-Methyl-1H-indol-5-yl}-1-(3-trifluoromethylbenzyl) -

1H-indeole-2-carboxamide
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18 mxture is subsequently hydrol ysed by addition of
10 M of water and then it is taken up in 100 m of
ethyl acetate. The organic phase is washed with 100
m of 1IN hydrochloric acid, with two tines 50 m of
water and 5 then with 50 ml of a saturated sodi um
chloride solution. The solutfon is dried over
magnesi um sul phate and filtered, and then the
filtrate is concentrated under_reduced press The
rbsldu@thglpérK?réﬁlﬁ§u0€ﬁmﬁﬁ€Y%ﬁ?ﬁﬁﬁ})oﬁH 1§5P53a
colum, elution being 10 carried out with a m xture of
c?%?%ﬁ%&%ﬂ%eand of dichloronethane, and then it is

{hus” obt ai mbaSu“REREHRY Bb: Rt 19158. 130E TfPARROE EEnd

(ﬂgsDNgclikﬁ %Pﬁg%ﬁ%a§i750§5 7§§%d %E§§6(§mogkbo%53—

ﬁf%ffkégﬁgﬁéﬁﬁf%%%% e AR Ry T
h%&@&QEYh% dEkLpdat 8- 2ncapbpxagrdeimét by FEByhamide is

hoxy-| H i ndol e- 2-carboxylate 20 1.91 m (26.15
n@@i}r@a 4bi eoyt ebkophdeoare. BHdededcopuhseiwttihe is
stirring at OCto a solution of 1 g (5.23 muol) of
Sct®l Baxyrd Hi Endolieed@- tatboayhiztuaei dfi hcs2caldovater
et hanol. The reaction mxture is heated at ref | ux
f and 20fioar By Andcehahei t AFseto8FBH1 ARd, ZBh@oﬁ€EﬁFF§tEHase

under reduced pressure. The residue is 1 of
109 atpatacefypndcépatbennyaehpd §6FHtFUﬁ tFQQRagﬂe@ ©
with two tines then w.th

oWa%e§a?U¢aFEﬁnsBHFBn5EhﬁﬁrPEeQQEPEPFGHedTHS&lum

chloride solution. The solution is dried over magnesium
sulphate and filtered, and then the filtrate is
concentrated under reduced pressure. 0.8 g of an oil is
obtained, which o0il is used as is in the following
stage.

1.2 N-(1-Methyl-1H-indol-5-yl)-1-(3-trifluoromethyl-
benzyl) -1H-indocle-2-carboxamide (Compound No. 1)

A solution of 0.231 g (1.58 mmol) of 1-
methyl-1H-5-aminoindole (I.T. Forbes, J. Med. Chem.,
1993, 36 (8), 1104) in 15 ml of toluene is added
dropwise at 0°C to a solution of 0.93 ml (1.87 mmol) of
trimethylaluminium (2M in toluene) in 6 ml of toluene.
After stirring for 15 minutes, 0.5 g (1.44 mmol) of
ethyl 1-(3-trifluoromethylbenzyl)-1H-indole-2-
carboxylate, obtained in Stage 1.1, is added. The

mixture is heated at 50°C for 4 hoursg. The reaction
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solution is dried over nmagnesi um sul phate and

filtered, and then the filtrate is concentrated under
reduced pressure. 1.2 g of product are obtained,

whi ch product 5 is used as is in the foll ow ng stage.
2.2 Ethyl 5-nmethoxy-|-(3-trifluoronethyl benzyl)-IH

i ndol e- 2- carboxyl ate A sol uti®n of 1.2 g (5.47 mvl)

of ethyl 5- nethoxy-IHindol e-2-carboxyl ate, obtained
in Stage 2.1, 10 in 50 ni of dinmethylfo ganide iﬁ 0 ml
JHEHEEL TR obti SePPTEC RS ST R BFED. 65@ HF198dPEnt 0 ™

hydride in 1 f, di hyl f 1d Th ] [

T RELI AR R 1 chpor aLP e o1 AU Thehe b1

m_(6.57 I f 3 trifl ]

R S SOT1TTAY TS HERa, Wl Pl o Con 2 1Y anl -
h T I 0. + 4 -' tQa

N N e e e e s

%@ﬁéﬁiﬁ&dhtg@ Qf 95Ri & phasgcls sspanat ed1endathen it

is washed with three tinmes 50 1 of water and then

W1 B0 Bhe asSBhEH 84 eds 28r sedi v ehhaghdeisal shiphate
The solution is dried over magnesium sul phate and

fahd ef ETkenad, thed thenfihér i btrasecbaceotcanedauader
reduced pressure. 2 g of product are obtained, which
pumdkic t rédudis@ doassssreé n The fesidwengsspayefiod by3
N-(1- Met hyl -1 Hi ndol - 5-yl) - 5- net hoxy-| - ( 3- )
teh bt egreelyy bemzy| $11irandel enn. cat Bokahi Being
(Conmpound No. 2) 20 A solution of 0,278 g élagl nmol )
ofanr hed MRt 14 Bb o7 RoXFEBE cOF | CHCl priees 3nd\Rf
Chem 1993, 36 (8) 104) .in,15 m_of tfiueng Es
d@a%@ioromethane, and then’it 18§ recrystalliZe Fom
isopropanol. 0.33 g of product is thus obtained.
Melting point: 189-1390°C
1y NMR (d¢-DMSO): & (ppm): 3.75 (s, 3H), 5.93 (s, 2H),
6.38 (d, 1H), 7.4 {m, 11H), 7.71 (4, 1H), 7.96 (s, 1H).
Example 2 (Compound No. 2)
N- (1-Methyl-1H-indol-5-y1l) -5-methoxy-1-(3-trifluoro-
methylbenzyl) -1H-indole-2-carboxamide
2.1  Ethyl 5-methoxy-l1H-indole-2-carboxylate

1.91 ml (26.15 mmol) of thionyl chloride are
added dropwise with stirring at 0°C to a solution of
1 g (5.23 mmol) of 5-methoxy-1H-indole-2-carboxylic
acid in 52 ml of ethanol. The reacticn mixture is
heated at reflux for 2 hours and then it is cooled and
concentrated under reduced pressure. The residue is

taken up in 100 ml of ethyl acetate and this solution

is washed with two times 50 ml of water and then with
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dropwi se at 0OCto a solution of 1.59 m (3.18 nmol) of
5 trinmethylalumnium (2Min toluene) in 10 m of
toluene. After stirring for 15 mnutes, 0.6 g (1.59
nmol ) of et hyl
5-nethoxy-|-(3-trif|uoronetgglbenzyl) 1H i ndol e-
2-car boxyl ate, obtained in

m xture is heated at 50C for 4 hours. The reaction 10

m xture iis hydrol ysed by addit]j n of. 10 r
ah@ Tiheh At SREUFAREA EBdFHmléb RFLGF EPE§F188etiﬁs

hed h 10
hga}ulsﬁgﬁr”!ﬁg BRZRS O%ﬁ%?ﬁaeyﬁﬁessggpﬁfﬁtsf =hik £ 1585
" !
(068 MR 5057 BT OO Gl oo
SgLQQQF§eang unétgfegaoaﬂ ttQ§Q obbﬁlﬁbhtr@hgchsproduct

ge 2.2, is added. The

ncentrafe uced pressure. Thé resulting

gdas&dlﬁspyglEheéhgyfehienﬁhggga9§¥ on a silica
elution being carried out wth a mxture of

CYCbohgx ?@ 80fe 0hogihyl (acetateucadflethghbafzivl) F3H-
recrystal
obhabhedz - ¥erborglpeent: 176-177C 1H NVR (d6-DVMBO) : S

i zed fromisopropanol. 0.55 g of product is

(ppm: 3.8 (s, 3H) , 3.89 (s, 3H) 5.9 (s, 2H), 6.49
(d, 1H), 7.2 &ojuBipn F£48.¢ny 2B) 47 m@O¥) 9ofnethrl. 5-
Exanpl e 3 (Conpound No. 3)

Nn¢ thavisy Ry H= L pdpheoR - saybpxslataor@bpa996ﬂ|aﬁraﬁéﬁfyPyl

21 1H i ndol e-2-carboxam de 3.1
5mn|ﬁ@r@l|o?sd#meéhﬁ%éﬁfvﬁwlﬂﬁpFﬁdB%QEQ dEQPH&i?lBPeaA

suspenS| on of

fFH%P%BEFPPnBSIE %Oéaabaﬁyﬁaﬁiumoh¥$§xae(1“ LBty ©F

dimethylformamide. The mixture is stirred at ambient
temperature for 1 hour, then 1.01 ml (6.57 mmol) of 3-
trifluoromethylbenzyl bromide are added and stirring is
maintained for an additional 4 hours. The reaction
mixture is poured onto 200 ml of ice-cold water and

100 ml of ethyl acetate. After settling, the organic
phase is separated and then it is washed with three
times 50 ml of water and then with 50 ml of a saturated
sodium chloride scolution. The solution is dried over
magnesium sulphate and filtered, and then the filtrate
is concentrated under reduced pressure. 2 g of product
are obtained, which product is used as is in the
following stage.

2.3 N-(l1-Methyl-1H-indol-5-y1)-5-methoxy-1-(3-
trifluoromethylbenzyl) -1H-indole-2-carboxamide

(Compound No. 2)
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3-fluorobenzyl chloride and 0.276 g (2 nmol ) of

pot assi um carbonate in 10 mM of dinethylformamde is
stirred at 60C for 24 hours. The reaction mxture is
subsequently cooled and is poured into a m xture of 10
ice-cold water and of ethyl acetate. After settling,
the organi c phase is separaﬁaﬂ and then it is washed
with two tinmes 50 M of water and then with 50 nl of a
saturated sodi um chl oride sol uti on The sqiutlgn IS

dried over Hra¥fest it su p%a@%Sa%d 1s°HiTPRt bt ahd
&%ﬁgﬁf 'e“l'? o Auh g0 B T SR hed: MRichaT
£ 5l 1 S e o e
b&ﬁ%@%%ég%ﬁ n@'«% €3 %g@@%@@ﬂ%fcﬂn@@%ﬁ N9 18)mRO1 A of

0.146 ¢ nmo of 1-nethyl -

dﬁiﬁiﬁ%ﬁﬁhﬁﬁ oM PP beS1udne Medn (henl , of 9931 udhe.
(8) 1104) in 15 mM of toluene is added dropw se at 0OC

tOf Be SO tH +ON@f £Or 718 m{dubdesnOd )6 0§ (1.59 mmol) of
trimethylalumnium (2Min toluene) in 3 mM of tol uene.

25151 eF - ¢ t skl £ 0F - 161 Al natesetDy Wsn gy | D- BZ- imfigle-
of ethyl 5-fluoro-1-(3-fluorobenzyl)-1Hi ndol e-2-

2 drolybay bat @bt abpetned Brageade 17.-2s beldeddedhel

m xture i s heated at 50C for 4 hours. The reaction
midecteee | 53 Hyer bt seel BY° GdEPEi drbewrdo Fe of SRt Er"

and then it is taken up in 100 m o hy] acetate,
TREXC P ah? &%ﬁ%%%% v&aléh%fadw'-mnfe% Jn*% %Jf water and
h drochlorlc acid

m _ of d
vt S0 FFen ofP l% f% aT%d %?%ﬁ}c%?%r?%gtefhgn

I Th i |
2%%%2?% ST 10 aratied it Pheflo HEToFPN R dfbenoric

acid, with two times 50 ml of water and then with 50 ml
of a saturated sodium chloride solution. The solution
is dried over magnesium sulphate and filtered, and then
the filtrate is concentrated under reduced pressure.
The resulting product is purified by chromatography on
a silica column, elution being carried out with a
mixture of cyclohexane and of ethyl acetate, and then
it is recrystallized from isopropanol. 0.55 g of
product is obtained.

Melting point: 176-177°C

H NMR (d¢-DMSO): & (ppm): 3.8 (s, 3H), 3.89 (s, 3H),
5.9 (s, 2H), 6.49 (4, 1H), 7.2 {(m, 8H), 7.48 (m, 2H),
7.9 (m, 2H).

Example 3 (Compound No. 3)

N- (1-Methyl-1H-indol-5-yl) -5-fluoro-1- (3-fluorcbenzyl) -
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the filtrate is concentrated under reduced pressure.
The residue is purified by chromatography on a silica
10 colum, elution being carried out with a m xture of
cycl ohexane and of dichl oronet hane. 0.152 g of product
IS obtained. Melting point = 187-189C 1H NWVR (d6- DMSO
S (ppn): 3.77 (s, 3H , 5.8”%s, 2H 15 6.38 (d, 1H),
7 (m 4H), 7.32 (m 7H), 7.98 (s, 1H). Exanple 4

( Conpound No. 30)

I\F-f(filmfé‘f’%%fzﬂlﬁﬂ?@ﬁmsd‘?l) 1- (4-i sopropyl phenyl ) - 1H
|ndole 2 carbo

13( %ﬁ%?m) 1# FHoPeeBeRaY bbx T tPaRtE 242

S enflon of 128.8 g (0.8 nmol) of 1H

%%?& BT boxylic acid, of 159 2 g (0.8 mol) of 4-
b f -
cgfggﬁgggngndgé?&%& 208 §8.805070L) (91wt o5t o

f%lﬁgrglfﬁt?a 5?&”@”&9@b&§y§étéreg ay3rgf (Lux hesl) 26¢

ours ter cooling, 6 wat er are added to the

bel Qﬁuéf@l@&%ﬂrlmcl@i)éﬁi@@dana h@ suspgNs ommds) foLt ered
and then the 1 nsoluble material is taken up in 1 1 of

3p38a s SNyl Sobhot & cimci o @Dl of i @hmeThysfoimémidei bs
extracted with 500 nl of dichloronethane. The organic
phesereéd amsbedc woh vatleourdr i Boe oveackodi umi stllphat @
and then concentrated under reduced pressure. After 5
deybaequeniely redubed pnésturecuped. dngoor BINRPTR of
solid are obtained, which solid is useg as is

oo ou g wtoge Anbl of et Bt Restate. shHes, srtlibd”

e SRR PRV RNEIYI A - LELLPYRL§ £GP B e is washed

with two times 50 ml of water and then with 50 ml of a
saturated sodium chloride solution. The solution is
dried over magnesium sulphate and is filtered, and then
the filtrate is concentrated under reduced pressure.
0.195 g of an oil is obtained, which oil is used as is
in the following stage.

3.2 N-(1-Methyl-1H-indol-5-y1l)-5-fluoro-1-(3-fluoro-
benzyl) -1H-indole-2-carboxamide (Compound No. 3)

A solution of 0.146 g (0.7 mmol) of 1-methyl-
1H-5-aminoindole (I.T. Forbes, J. Med. Chem., 1993, 36
{8), 1104) in 15 ml of toluene ig added dropwise at 0°C
to a solution of 0.7 ml (1.4 mmol) of
trimethylaluminium (2M in toluene) in 3 ml of toluene.
After stirring for 15 minutes, 0.195 g (0.62 mel) of
ethyl 5-fluoro-1- (3-flucrobenzyl)-1H-indole-2-

carboxylate, obtained in Stage 3.1, is added. The
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10 chloride A solution of 111 ng (0.4 mol) of 1-(4-

i sopropyl phenyl ) -1H i ndol e- 2-carboxylic acid, obtained
in Stage 4.1, and of 90 mcrolitres (1.2 muol) of
thionyl chloride in 2 m of dichloroethane is stirred
15 at ref lux for 3 hours. The reaction nmediumis
concentrated under reduced pfessure. A residue is
obtained mhich residue is used as is in the follow ng
st age.

NB{AL WES i13;/$ RepFRdort 5297 - 0¥ 42 | ROPFBpy T PReh§RT 2D
éﬁ%%&lglqérglsgoﬁgr Do iegf }}_C%tgggtlon of %9)mf sgl uéi:g{] and
8085 0By PIeQl g pLIvoL st oy ekt e o
T T

qg?iﬁntwigﬂp€&@tyiﬁeéogo1@1hQPrﬁatJPeaﬁQa@ﬁéﬁnwﬂthEﬂeml
is concentrafed under reduced pressure and is taken up

Zéf ANs£0 it 08 ¥BheimanH18Pidt &bl gt £bhorohet babetion

The organic phase is separated, washed with 50 m of
N dydeachleri agabdivdr seliphyes amdneslversdl phadethen

and then concentrated under reduced pressure. The

reisé dfiel Srase pisi fdrdebyrahed mandgr apdguodd apsessene -

colum, elution being carried out with a m xture of

Ciue oheschdtee hmdpofifiagl bucehnematoonashy of prolltea

Is obtained. Melting point; 178-179C 1H NVR (CDC13) :

scebpry: alvoiem, b%HPS gapsiedeput Wikh, a MyxsuEe (g

g;%é%g%égag%bl uﬂﬁ %bgﬁﬂ%romg%hane?s gf%ngﬂof product

is obtained.

Melting point = 187-188°C

Y NMR (dg-DMSO): & (ppm): 3.77 (s, 3H), 5.87 (s, 2H),

6.38 (d, 1H), 7 {(m, 4H), 7.32 {(m, 7H}), 7.98 (s, 1H).

Example 4 (Compound No. 30)

N- {1-Methyl-1H-indol-5-yl) -1- (4-isopropylphenyl) -1H-

indole-2-carboxamide

4.1 1-(4-Isopropylphenyl)-1H-indole-2-carboxylic acid
A suspension of 128.8 g (0.8 mol) of 1H-

indole-2-carboxylic acid, of 159.2 g (0.8 mol) of 4-

bromocumene, of 111.6 g (0.808 mol) of potassium

carbonate and of 8 g (0.1 mol) of copper oxide in

200 ml of dimethylformamide is stirred at reflux for

24 hours. After cooling, 6 1 of water are added to the

beige suspension obtained. The suspension is filtered

and then the insoluble material is taken up in 1 1 of a
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N-(I-Methyl-1Hindol-5-yl)-1-(3-trifluoronethyl phenyl)
- 1H i ndol e- 2- carboxam de 5.1

1- (3-Trifl uoronet hyl phenyl)-1H i ndol e- 2-carboxylic 15
acid The conmpound can be prepared according to a

met hod anal ogous to that described in Stage 4.1 of
Exanpl e 4, the 4-bronocunene?dbeing replaced with 3-

br ono- a, a, a- trifluorotoluene 20 5.2

N- (1- Met hyl -1 H-i ndol - )-1-(3-trifluoroneth I-
pHenyyIradhl embr e291¢ aF‘BJoWéh‘PHe Thig oMt Foheot52 g

nmol )

§?¥?¥%ﬁﬁ?ﬁm¥+@@p§éﬂy?} ?¥+?hﬂ%}%r§m%5F%%§yl?%ea%¥%anic

g&ﬁagarEd bgi ¥£%%pyggathquﬁégogygES%SHPﬁﬁ)éu%phate

I S i) Db S A T N e b aa T

Q¥9£9%€Q§&ﬂ99a£§dg§edaﬁge§59§en1264444é 81oh)weite solid
[am ne 1n of dinethylforrmamde is

Siié &6k 2 n@abi gnichespeiat useutes ad8ibounsthdhe

reaction mxtures is concentrated under reduced

Pf&BB&En@nglcédien it is taken up in 50 nl of 5 water.
This solution is extracted with two tinmes 50 ml  of

dieht brgnedhanes The-204adi c phases are conbi ned,

dri ed over sodi um sul phate and then concentrated under
redacet- pt essopropThehersl HueHobrdphed? r aBbPTY ed by
chromat ography on a silica colum, elution being 10
celrkeeidout with a nmixture of cyclohexane and of et hyl

et § el SLABLOSHL 8 Sy T8 R VB 00

isopropylphenyl) -1H-indole-2-carboxylic acid, obtained
in Stage 4.1, and of 90 microlitres (1.2 mmol) of
thionyl chloride in 2 ml of dichloroethane is stirred
at reflux for 3 hours. The reaction medium is
concentrated under reduced pressure. A residue is
obtained, which residue is used as is in the following
stage.

4.3 N-(1-Methyl-1H-indol-5-yl)-1-(4-isopropylphenyl) -
1H-indole-2-carboxamide (Compound No. 30)

A solution of 119 mg (0.4 mmol) of 1-(4-
iscpropylphenyl) -1H-indole-2-carbonyl chloride,
obtained in Stage 4.2, 70 mg (0.48 mmol) of l-methyl-
1H-5-aminoindole and 110 microlitres (0.8 mmol) of
triethylamine in 2 ml of tetrahydrofuran is stirred at
ambient temperature for 18 hours. The reaction mixture

is concentrated under reduced presgsure and is taken up
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1IH NWVR (d6-DVBO) : 8 (ppm : 3.79 (s, 3H , 6.41 (d,
1H, 15 7.05 (d, 1H), 7.28 (m 3H), 7.77 (m 7H).
Exanpl e 6 (Conpound No. 41)

N-(1-Methyl -1 Hindol-5-yl)-1-(3-isopropyl phenyl) - 5-
trifluoronethyl oxy-1Hindol e-2-carboxam de 6.1 Ethyl
1- (3-i sopropyl phenyl ) - 5-tri f4%ior onet hyl oxy- 20

1H i ndol e- 2- carboxyl ate A m xture of 0.2 g (0.73 nmol)
of ethyl_5- .

t¥7 3 UorbnRf hyr by - 2he | HAonk- 2f At Bk aret " are 0. Da%g
(1.46 pmol) of 3-isopropyl phenyl boronic acid. ,of -0 g
(LD Lyﬁ%ﬂre CHPpRTDHE ALe at BRG] oF 6 130 L oa ( 1*,

IRt R e ras dinsds eh b BeETE "Siiph%ey ane

LS SR Sl s TRty o Bour e

T. | | d | Wb t
hg%f%@%?éﬂé& PRaSEr biRa S688EFEE don VR SHET] ¥4 t 8o ldin,

oric 7acid, dried over magnesi um sul phate and

tOBR: 1 SONSENLY at £ 1bdesu £ eflueRda pressure. ofheytbsheluane
is 5 purified by chromatography on a silica colum,

edntd i O ebigyNOacatsited ouL3ni ghoh praduce b obtained.
cycl ohexane and of ethyl acetate. 0.1 g of product is
ab Bt tregl, padihich 1p3odvuetCis used as is in the

foll owi ng stage. 6.2

NH MRt (8RCY:M-i AdOPP®) yI }-39( $di s6B opyt PReAFEPL - 101H)
5-trifluoronethyl oxy-1 Hindol e-2-carboxam de
(TApband3ib: @14 ﬁgso¥%¥ioﬁ-%? froabRiy (6:3% Mol ) -

of 1- methyl-5-am no-1Hipdole (I.T. Forbes, J. Med.
dEEEEEEE;§9§?°@%PT%§,QQ1O£3 in5nl of toluene is

AP O RY PPIESEN 1 96 1) 20 SPL UL 0P Q- GnéBnfl phnif) -
1H-indole-~2-carboxamide
5.1 1-(3-Trifluoromethylphenyl)-1H-indole-2-carboxylic
acid

The compound can be prepared according to a
method analogous to that described in Stage 4.1 of
Example 4, the 4-bromocumene being replaced with 3-
bromo-o, o, a-trifluorotoluene.
5.2 N-(1-Methyl-1H-indol-5-yl)-1-(3-trifluoromethyl-
phenyl) -1H-indole-2-carboxamide

A solution of 2 g (6.55 mmol) of 1-(3-
trifluoromethylphenyl) -1H-indole-2-carboxylic acid
(prepared by analogy with the method described in Stage
4.1 of Example 4), 1.14 g (7.86 mmol) of 1l-methyl-1H-5-
aminoindole (I.T. Forbes, J. Med. Chem., 1993, 36 (8),

1104), 1.2 ml (7.86 mmol) of diethyl cyanophosphonate
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trimethylalumnium (2Min toluene) in 2 m of toluene.
After stirring for 15 mnutes, 0.1 g (0.28 mml) of

et hyl 1-(3-isopropyl phenyl)-5-trifl uoronethyl oxy-IH

i ndol e- 2- car boxyl ate, obtained in Stage 6.1, is added.
20 The m xture is heated at 50C for 4 hours. The
reaction mxture is hydrolj@%d by addition of 10 mni
of water and then it is taken up in 100 m of ethyl
acetate. The organic phas

f
130nHy2r O Hnbr {14 %%lﬁmo%ﬁtﬁf Rﬁl?gﬂﬁga%bnﬁ1l%f2§2?f of
dt th 50 nm .25 of t d
St TR L B=TtRE + oroC P 8h BUBT S HagHeDy R UL *For
hat filt d or
SpAbgs e eng {1 ered a0f Den, pecfyliseiecls oo
é? $&éééb§ eggqurQHEteﬂéﬁpby o8 9aﬁéh'ﬁ§ 1 80kHMAL of

I on INg carrie wth a mxture of

cysiohexanes and: Qf i 6Lyl agetateeqandchhenoi tihgs 50 ml
recrystallized fromisopropanol. 0.136 g of product is

SoP by BbnesSrolyet ARG . POhat 6rd8did 6pRasét NVRe (dSmbIMBEN ,

S (ppm: 1.22 (dxs, 6H), 2.98 (m 1H), 3.79 (s, 3H
6dB8ed dovdt) sodidm(sulphéde dn8 then2ehncefxnapee Gnder
(Conpound No. 70) 10

Ne¢dbkéddote Ssytrs - 5The upesifiue3cbtabneBehgybyrified by
i ndol e- 2- car boxam de A solution of 0.46 g (3,49 mmol)
ofhBonat paraphyi edokesihisd APLEMNE ofLehEoRsPa{mgd
dropwi se at 0OC to a solution_of 4.76 m éQ.Sé ﬁ?nl%h 1
ofaubied| aak hyl Bl Ui WEBRILFSVPE nCY 51 GRREF™ BEY
toluene. After stirring for 15 mnutes, 1 g (3.17
nfoF5a%E - et hyl

5- f£90é00£ érogbg r 9 nz goia%ghlndole 2- car boxyl at e,

Melting point: 225-226°C
'H NMR (ds-DMSO): & (ppm): 3.79 (s, 3H), 6.41 (4, 1H),
7.05 (d, 1H), 7.28 {(m, 3H), 7.77 (m, 7H) .
Example 6 (Compound No. 41)
N- (1-Methyl-1H-indol-5-yl)-1-(3-isopropylphenyl) -5-
trifluoromethyloxy-1H-indole-2-carboxamide
6.1 Ethyl 1-(3-isopropylphenyl)-5-triflucromethyloxy-
14-indole-2-carboxylate

A mixture of 0.2 g (0.73 mmol) cf ethyl 5-
trifluoromethyloxy-1H-indole-2-carboxylate, of 0.24 g
(1.46 mmol) of 3-isopropylphenylboronic acid, of 0.2 g
(1.1 mmol) of copper diacetate and of 0.12 ml
(1.46 mmol) of pyridine in 5 ml of dichloromethane is
stirred in the presence of 4 A molecular sieve at

ambient temperature for 4 days. The mixture is poured
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obtained in Stage 3.1 of Exanple 3, is added. The
m xture is heated at 50C for 4 hours. The reaction 20
m xture is hydrolysed by addition of 10 nl of water
and then it is taken up in 100 m of ethyl acetate.
The organic phase is washed with 100 m of 1N
hydrochloric acid, with two?%inmes 50 m of water and
then with 50 Ml of a saturated sodi um chloride
solution. The solution 25 is drie ver . magnesj um
IFRIeFaTE e

selbRat B0 ald PFI¥RFSH, BRI hBh ©th ne. The
trated d d d R ' j -

COFSRRLl BySt ohePBapro on asare; il Bg1Ncay hEchToric
| uti bei i ed t.with L xt

e A

. . . or one ® a3 L o
Sgniiieg et WLLLTOIO piigios e

gﬂhrgfged72§ éH}oﬁgﬁogZaéﬂ (8h ékgilZcélcbmtmﬁtDelution
S (s 1R), ©10.26 (8, IF), 10.98 (s, 1H). The

chefhgakastisgt shiesward hheipbysecak cpebphekhns ahdaof
few conpounds of general fornmula (1) 10 according to

tbehiynvepttaneare. il fustrptreducn ibeobokinamipgwiabhe

1. In this table: the colum "Mp." gives the nelting
pptrodscof ishesefradutssinntdegfesbogehygi asag€). Wen
the products have been isolated in the formof an 15
afo? phiiuél s¥ethy br LHr indehe§y-ul &- EhafaéfeprorylPRenyl) -
this colum by their nass.(%NHlf ; Me, MO, _EtQ n-Pr

i 5P riflppranathy Boxyr eEpeeepery-rapPeXaniSfet hyl

t hoxy, ethoxy propyl, isopropyl, sec-butyl and
{ CpPmBgiEnd No. A1)

A solution of 0.0493 g (0.34 mmel) of 1-
methyl-5-amino-1H-indole (I.T. Forbes, J. Med. Chem.,
1993, 36 (8), 1104) in 5 ml of toluene is added
dropwise at 0°C to a solution of 0.28 ml (0.56 mmol) of
trimethylaluminium (2M in toluene) in 2 ml of toluene.
After stirring for 15 minutes, 0.1 g (0.28 mmol) of
ethyl 1-{(3-isopropylphenyl)-5-triflucromethyloxy-1H-
indole-2-carboxylate, obtained in Stage 6.1, is added.
The mixture is heated at 50°C for 4 hours. The reaction
mixture is hydrolysed by addition of 10 ml of water and
then it is taken up in 100 ml of ethyl acetate. The
organic phase is washed with 100 ml of 1N hydrochloric
acid, with two times 50 ml of water and then with 50 ml
of a saturated sodium chloride solution. The solution

ig dried over magnesium sulphate and filtered, and then

the filtrate is concentrated under reduced pressure.
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20 groups. 29 Table 1 xs Y *NN NRO (') (CH2)n x4
Z5 74 71 Z3 72 No. X~, XsXXs. X~, RY n Z, Z2 Z3 Za Z3
("C 189 1 H H H H HI1-Mthylindol-5-yl H1
3HHH190 H MO H H 176 2 H

thylindol-5 yl H1 HCF3 HHH 177 - 3 H F. H H
Met hyl i ndol -5-yl H1 H F°H HH 187189 - 4 H, H, H
, H 1-Methylindol-5-yl H O H CF3 H H H 225226 142- 5
H H H H H 1-Methylindol - HOHM HM 4
6THe WSlﬁHEHlsHpmrwétlﬁ% PMdSFrS’m?FOEIrfPHYC% A ﬁlilca
195196 - 7_H, .H, Met.hyl i ndol - H. O H HH
HoRl $8p1 g # L HE 1R SEéngcafééed éuﬁ T ﬁEtﬁyFﬁﬁ&&Fe oy

19%?R§gf‘ﬁ88l agdylues% %gﬁlcﬁﬁeﬁa ey 5‘88 tﬁ}SB B

2}écrystallized from isopropancl. 0.136 g of product is

M P
H CF
1-Me
H1
H

obtained.
Melting point: 164-165°C
'H NMR (d¢-DMSO): & (ppm): 1.22 (dxs, 6H), 2.98 (m, 1H),
3.79 (s, 3H), 6.38 (d, 1H), 7.4 (m, 11H), 7.9 (m, 2H).
Example 7 (Compound No. 70)
N- (1H-Indol-5-yl) -5-fluoro-1- (3-fluorobenzyl) -1H-
indole-2-~carboxamide

A solution of 0.46 g (3.49 mmol) of 5-amino-
1H-indole in 50 ml of toluene is added dropwise at 0°C
to a solution of 4.76 ml {9.51 mmol) of
trimeﬁhylaluminium {2M in toluene) in 10 ml of toluene.
After stirring for 15 minutes, 1 g (3.17 mmol) of ethyl
5-fluorc-1- (3-fluorobenzyl) -1H-indole-2-carboxylate,
obtained in Stage 3.1 of Example 3, is added. The
mixture is heated at 50°C for 4 hours. The reaction
mixture is hydrolysed by addition of 10 ml of water and
then it is taken up in 100 ml of ethyl acetate. The
organic phase is washed with 100 ml of 1N hydrochloric
acid, with two times 50 ml of water and then with 50 ml
of a saturated sodium chloride solution. The solution
is dried over magnesium sulphate and filtered, and then
the filtrate is concentrated under reduced pressure.

The residue is purified by chromatography on a silica
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10 H 1-Methylindol -5-yl H1 H CF3 HH H 217 188- 11 H,
F, H H H1-Methylindol-5-yl HI HCF3 HHH 191 12
H F, H H H 1-Mthylindol - 5y| HI HHCF3 HH
220221 199- 13 H, F, H H, H -Methylindol-5-yl HI H
CF3 HH QO 200 - 14 H F, H, H 1- Met hylindol -5-yl H
1HM HHH 161 163 15 H, %? H H H

1- Met hyl i ndol -5-yl H | HI\/EOHHH[M—|] 428 173- 16

H, , H, H 1- hyl dol CEF30

Dol amy,  F1ubidn L Ng ! BER vt &b BOR R 3%,

Getertfams 40 ke aifh1feollstalBE I 08 o7 Krgllbe s

%%(q 19 H H H H HI-Methylindol-5-yl O
% 224 225 20 H H H H H1-Mth |lindol- |

O, LA B L T Taacdl B B H K

indol-5-yl HO HHs-Bu HH 191 192 22 H,

M%QNMT& dfhs-bM%l)hylﬁl ’\gﬁh\ﬁ ylaghl QsH B, HeH3366m, H1468
3 H H M, H thyli ndol -5-yl H OHHIi-Pr HH

1@79 (A482HP4 H.lH(mH 2k , 7L 3Methyl BRbpl 755y {(H, 021) H

n-pentyl H H 4H]

7.92 (s, 1H), 10.26 (s, 1H), 10.98 (s, 1H).

H 21
3

The chemical structures and the physical
properties of a few compoundg of general formula (I)
according to the invention are illustrated in the
following Table 1. In this table:

- the column “M.p.” gives the melting points of the
products in degrees Celsius (°C). When the
products have been isclated in the form of an
amorphous solid or cil, they are characterized in
this column by their mass {[MH]®);

- Me, MeO, EtO, n-Pr, i-Pr, s-Bu and t-Bu
respectively represent methyl, methoxy, ethoxy,

propyl, isopropyl, sec-butyl and tert-butyl

groups .




436 25 H H H H H 1-Methylindol-5-yl HO HH
cyclopentyi HH 221 222 26 H H H H H

1- vethylindol-5-yl HO HHPh HH194 11 27 H H H
H, H 1-Methylindol-5-A HO HH CF3 HH 233- 235 28 H
H H H HI2l-Mthylindol-5-yl HO HHn-Pr HH 144-
146 29 H H H H H 1-thﬁ§?indol-5-yl HOHM HH
H8 88 30H H H H HI21l-Methylindol-5-A HO HH
1-Pr HH 178 179 31 H, H H, H I-Methylindol-5-yl

HO HHt-Bu HH 189 170Ta§|}eH,1 H H H H

1- Met hylindol-5-yl HO HH cyclohexyl HH 227 1 1 229

33 H H H H H1-Mthylindol-5-yi HO HHEOHH 94
95 34 H H H HXH 1-Mxhykindol-5-yl HO HHC H
IMH : 400 35 H, H I

FHF HI[M
- Met hyl i ndol - 5-yl
H H 1-Methyl i
H F, H H X 1-Mthyi Mdol - ¥yl H 1 HHBr HH 209
210 39 H_H H H Hl-Yet hyCHgdol -5-yf H O H Me Me H
H 148 150 4 <5

-, H H H \- hyl i ndol - 5-yl
4336+, F, HNMEI&, H
A H{H 204- 1 206 37 H, F,
dQl - & H CF30 H H(}98 1 199

WT—TT'

No. xhxafmxu R Yin{Z | 2z Z Z, | Zs |Mp. (°C)
1 | HHHHH | 1-Methylindol5-yl |H | 1 | H | CF H nH| e
2 | HMeO-HH | 4 Methytindo-5-yi | H | 1| H | CFs H Hw| W2
3 | HF HHH | 1-Methylindol-5-yl |[H[1| H | F H Hi{H 1%79—
4 | HHHHH | 1Methyiindol-5yi | H [0 | H | CFs H W H| 2
5 | M. H HHH | 1-Methyiindol5yl [H |0 | H | Me H Me | H | 2
6 |H, Me. H,H, H | 1-Methylindol-5-yl [H | 1| H | CFs H HoiH| R
7 | H.H K HH | 1-Methylindosy |[H [0 H | H H EREA
g [ HHMOF |t yethyindo-syt | H | 1| H | CFs H RN
o | H.clLH,HH | 1-Methylindol-5-y1 | H [ 1| H | CFs H H | H 2205’6'
1o | MeO-H-H-H 4 metnyiindol-51 {H | 1] H | CFs R HH| 2
19 | HF H HH | 1-Methylindol-5yl [H [1] H | CFs H Hn| '8
12 | H.F,HHH | 1-Methylindolsyi [H [ 1] H | H cra | H|H| 2
13 | HE H H H | 1-Methylindol-5-y1 | H | 1| H | CFs H Hla| B
14 | HE HHH | 1-Methylindol-5yt [ H [ 1| H | Me H H|H 116;%'
15 | H,E,H,HH | 1-Methylindal-5i [ H | 1| H | MeO H Ho|H | M
16 | H.EHH.H | 1-Methylindol-5yi [ H | 1| H | CFs0 H Hw| '
17 | HF.HH.H | 1-Methylindol-5l [ H |1 [ H | H A
18 | H.F, HH H | 1-Methylindol-5yi [H11| H | ¢ H HiH| oy




. 40 H F, H H H1-Methylindol-5-yl H2 HHHHH 158
159 41 H, CF30, H, H 1-Methylindol-5-yl HO HiPr H
HH 164- H 165 42 H, CF3, H, H, 1-Methylindol-5-yl H 1
HCF3 HHH 197 H198 43 H F, H H H

1- Met hylindol-5-yl HO HCF3 HHH 131 132 44 H, CF3,
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Pr | @aryH, B, 8.ur & 19hyiraibl-Seio)rHs HoutFe |ganyl i opH( DRG) 117,50‘

The compounds of the invention have been
subjected to in vitro and in vivo pharmacological
trials which have demonstrated their advantage as
substances possessing therapeutic activities.

Test of the inhibition of the current induced by

capsaicin with regard to rat DRGs

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

The neurons of the DRG naturally express the
TRPV1 receptor.

Primary cultures of DRGs of newborn rats are
prepared from l-day-old rats. Briefly, after
dissection, the ganglions are trypsinized and their
cells dissociated mechanically by gentle trituration.
The cells are resuspended in an Eagle’s basal culture
medium comprising 10% of foetal calf serum, 25 mM KCI,
2 mM glutamine, 100 pg/ml of gentamicin and 50 ng/ml of
NGF and then deposited on glass cover slips covered

with laminin (0.25 x 106 cells per cover slip) which

are subsequently placed in 12-well Corning dishes. The
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cells: 10 The neurons of the DRG naturally express the
TRPV1 receptor. Primary cultures of DRGs of newborn
rats are prepared from l-day-old rats. Briefly, after
di ssection, the ganglions are trypsinized and their 15
cells dissociated nechani cal I% by gentle trituration.
The cells are resuspended i ©°an Eagl e' s basal culture
medi um conprising 10% of foetal calf serum 25 nM KC1,
2 nMglutamne, 100 g/m _of gentanmcin.apd 50 ng/m. of
N Bh PERe elepdset edt on’ gFadl 2 %@WIQF Eb%g c%@@?%@hﬁﬁe
with lamnin_(0.25 106, cel | s per. cover, sl. pMB_ph
a‘?@“%%e%%l?gp$§’c@d’q r?egﬁ-?élafl]borcle?fthog&dl{% es. The
33 cells.are,in at ed 7¢I i di. §Led: :
e cehortE he efhed ol AePEEy ek e i, i
g%%@éfﬁ%:?@Eévéﬁéth83%98w£ﬂ M hﬁnaﬁgﬁgoﬂ§lhcéii§[

uring,” 1n order to prevent the growth of

mé‘f"%m_rﬁ%l Bor o7 AL b e&afgl, t ghéngotor d1ifsdays,
the cover slipsTare transferred into experinental

chaiher Srfod 1Hec PeksdriheAPRl SEHgkhB6rs-for the patch
El ect rophysi ol ogy: The measurenent chanbers (vol unme

&ty dOugdePri sing the cell preparation are placed

on the stage of an inverted mcroscope (O ynpus | M2)
eq Ut ppetdraphhsidbdédyan optics (Mdul ati on Contrast,

New York) and are observed at a magnification of

400x. The cHambeeasuremeebnehalbessy (Petrngef0pyHl)
gravity (2.5 m/mn) using a 15 di strifuto of
SATRFEPENGNERY Bkl sPTAPRTAt 1PReAEF Nk %CE@u?]Pe‘fh%fStage

Wgécgﬁ fgv Ség ﬁicgcggézgt?éiﬁggué“PﬁTz) equipped with
Hoffman optics (Modulation Contrast, New York) and are
observed at a magnification of 400x. The chambers are
continuously perfused by gravity (2.5 ml/min) using a
distributor of soluticns which has 8 inlets, the single
outlet of which, composed of a polyethylene tube
(opening 500 pm), is placed at least 3 mm from the cell
studied. The “whole cell” configuration of the patch
clamp technigque was used. Borosilicate glass pipettes
(resistance 5-10 Mohms) are brought close to the cell
using a 3D piezoelectric micromanipulator (Burleigh,
PC1000). The overall currents (membrane potential set
at -60 mV) are recorded with an Axcpatch 1D amplifier
(Axon Instruments, Foster City, California) connected
to a PC controlled by Pclamp8 software (Axon
Instruments). The current plots are recorded on paper

and simultaneously recorded digitally (sampling
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(opening 500 Am), is placed at least 3 mMmfromthe

cell studied. The "whole cell" configuration of the
patch clanmp techni qgue was used. Borosilicate gl ass

pi pettes 20 (resistance 5-10 Mohns) are brought close
to the cell using a 3D piezoelectric m cromani pul at or
(Burleigh, PCL1000). The ovetdl!| currents (nenbrane
potential set at -60 nV) are recorded mﬁth an
Axopatch 1D anplifier . (Axon Instrupents, t%_ t% £
c%W%?Wé)l%o%e%?e%z 2 B GIBETR ?‘?o’f’i‘%d 1eko
Pcl anp8 software (Axon Instrunents). The current pl ots
ariee rEcorded on paper and sinultaneously recorded

digitall | egrenc 5 L0 nd
ach|redyo&§?%éa%é? %?%%ﬁ ?P %hgoétpﬁ The app%lﬁatlon
0 c S
R L R S R e

(feQé&P@etéeéh@tDRc?Ocms tPoPESSE £Oc Mipi nYZemvhe In
desensitization of the receptors, a mninmuminterval

of @8 #6 N @1 et deEhe t d0seRPPL i cat i oNSoDf tkapsateptiors,
is observed. After a control period (stabilization of

themtapmah cim: et vae s Espoase)nuild béeweestteonpounds

are applied alone at a concentration of 10 nMfor a
pep bikcatf i ¢nsreo Of capsai Simi hat ebsedued nghtwi ch control
several capsaicin + conpound tests are carried out

(et Ebdi hRalhbl Fead hem Phhibe tFapFaiqhe RbRRPLEeEReRSe)
expressed as % of _inhibition of the control a$sa| LD,
15h¢ e%%%s%ommw%r%%t%@%%l%@ FHPARBI 2F oA GPRCHRETAtION
c saicin (300 n se. are en_20% and 10%

P ohe™ gt (Pl Gorb e o7t herfng Rt PONCT opagtns
which several capsaicin + compound tests are carried
out (obtaining the maximum inhibition}. The results are
expressed as % of inhibition of the control capsalicin
response.

The percentages of inhibition of the
capsaicin (300 nM} response are between 20% and 100%
for the most active compounds of the invention tested
at a concentration of 10 nM (see some examples in
Table 2}.

The compounds of the invention are thus

effective in vitro antagonists of receptorsg of TRPV1

type.
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at a concentration of 10 nM (see sonme exanples in 20
Tabl e 2). The conpounds of the invention are thus
effective in vitro antagoni sts of receptors of TRPV1
type. 35 Table 2 Conpound No. % Inhibition by the DRG
patch technique 1 56 11 48 Muse corneal irritation
test The irritating nature o$5capsaicin is easily 5
assessed on the cornea since this organ is one of the
nost innervated by C fibres, _In_this context,

according to prelimnary @& Frents, th

of a ver y:q;@m{ﬂd aunt  of cclpsaf drhifAidicat by the DRG
concentration of 160 pM at |the surf %q__fﬁctrﬂ_ fifd nea

of _an aninal 10 results i p—a lhurber ot Ki-pes
st ereot yped behaviour related to irritati g mhlch are

easy—to+ecord~—these—netuge—bHnking—of—the—eye;
rubbing of th 1]nstllled eye by the ipsilggeral front
h—the—t-wo—front—paws armd
I

scratchlng of the 15 ipsilateral face by the hind paw
The duration of these kinds of behaviour does not
MGeed 2,Phoyi esrpiraobsgrvaston and the animal then
resunmes Tts normal_activity. |Its appearance is

furt her nor erpl sorpoEAREng MAEUPBUSE dapsaboinhidecaniay
corner wwth the hairs 20 standi ng on end and does not
deyet opeanyn obser vabhea sigas ohisubfganngs dnena§ bhe
concl uded t herefrom t hat

most innervated by C fibres. In this context, according

to preliminary experiments, the application of a very
small amount of capsaicin (2 pl at a concentration of
160 uM) at the surface of the cornea of an animal
results in a number of kinds of stereotyped behaviour
related to irritation which are easy to record. These
include: blinking of the eye, rubbing of the instilled
eye by the ipsilateral front paw, rubbing of the face
with the two front paws and scratching of the
ipsilateral face by the hind paw. The duration of these
kinds of behaviour does not exceed 2 minutes of
observation and the animal then resumes its normal
activity. Its appearance is furthermore also normal.
The mouse does not hide in a corner with the hairs
standing on end and does not develop any observable
signs of suffering. It may be concluded therefrom that
the duration of action of capsaicin at these doses is

less than 2 minutes.
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the duration of action of capsaicin at these doses is
less than 2 mnutes. 36 Sunmary of the nethodol ogy:
The principle of the series of experiments is to

det ermi ne whet her the conmpounds of the invention can
i nfluence the behavi oural response induced by a given
5 anmount of capsaicin. Capsé?gin isinitially diluted
to 25 mMin DVMBO and is diluted, for its final use,
in 10% Tween 80 in physiological saline. It appears,
YRS EOMRF of PRt TRFRSICLRAY  t he sol vent has no ef f ect

d h djti . 10 | ' ,
product i LT SESTR® OF of 1§ BRE S Oh SerLyente 1o
tnent tine; i d h _
(PCAECATEN hdBeed) il ShendEREpIacotaL B encipn can

| N9t LA atd oy, Of 1,2 L E Aa 160, %Oﬁégsﬁ?ﬁ&ﬁEeé Obiit § 0Riven

prepar ed as 1 ndi cat ed above. ring 15 observation for

2t e5e fod b oW Agnt heapastélihat bopnict AL Puabeated to
rubbing actions on the instilled eye by the

| psidaat 8 abmd 0fhd paw ds1ieeql degr Fos AighVensaniiml 10%
the percentage of protection is calculated as

f Db onss 0 20n Polryd 08l eg{ ¢alinbel iné . STt adppeags acfrons
observed/ nean nunber of scratching actions of the
grauprol estedied t hthahetsel sehvynk 1@9)noTaffect under
percentage of protection is converted to a nean for
etledsgroopddtiamemal s (n = nunber of animals 25

tested with the conpound of the invention%. Ta%, : a
per cent agesIBfPFRBEEEE | oRP@VEFBEL BEOTRCE t hF s2ABLRT SF5FC

tggg ?taggfixftﬁogpggfg? ?éré@geatment time: t) which
depends on the pharmacckinetic data, the animal
receives the ocular instillation of 2 pl of a 160 uM
capsaicin solution prepared as indicated above. During
observation for 2 minutes following the imstillation,
the number of rubbing actions on the instilled eye by
the ipsilateral front paw is recorded.

For a given animal, the percentage of
protection is calculated as follows:
P = 100 - ((number of scratching actions observed/mean
number of scratching actions of the group treated with
the solvent) x 100).

This percentage of protection is converted to
a mean for each group of animals (n = number of animals
tested with the compound of the invention).

The percentages of protection evaluated in

this model for the most active compounds of the
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37 invention, used at a dose of 60 ng/kg (p.o.), are
bet ween 8% and 100% (see sone exanples in Table 3):
Tabl e 3 Conpound No. 9% - (t) at 60 ng/kg (p.o.) - (n
=8) 1 26%- (1 h) 14 60%- (1 h) The results of
these trials show that the 5 nobst active conpounds of
the invention block the eff&éts induced by the
stinmulation of the TRPV1 receptors. The conpounds of
the invention can thus be wused for the preparation of
nedveabinns, usadpatt cdbae cf06PonsY ke pPepar at RER of
a nedi canent intended to prevent or to treat
phehoreni 8% rRdwhPBR AEeepEems BRamRPEE ipypabipel):

i nvol ved. Thus, according tg an%yher of its aspects, a
] e - 118 - () e [ = r

15 conptbsgoandonpound of f &pmul &)l mtoslamg/kg (p-o.) -
phar maceut i cal |y acceptablle salt or alﬁg a Iy

= a a¥a ) aYa

-

= _! = - - - A A 1
enpl oyed in herapeutics,;in particular inthg
eventi-on aﬁ%/or 20—t+he—t+eatrrent—ot ﬁaiﬂ atd
nfl anmmat i on 4chronic, neur opat hi ¢ (tghaumatdicy)
H-abett+e—retabote—tnfeetious;—toxic,—Tnduced by an

anticancer tyeatnefify <Obsi 2heagepikchi s(8abeOLARENERLI C

or rheumati C pal n, Flbronyalgla, bone pain,

CRBEEN akeh akedoRgblndd8of the invention block the
effects induced by the stimulation of the TRFPV1
receptors.

The compounds of the invention can thus be
used for the preparation of medicaments, in particular
for the preparation of a medicament intended to prevent
or to treat pathologies in which receptors of TRPV1
type are involwved.

Thus, according to another of its aspects, a
gubject-matter of the invention is medicaments which
comprise a compound of formula (I) or a
pharmaceutically acceptable salt or alsoc a hydrate or a
solvate of the said compound.

These medicaments are employed in
therapeutics, in particular in the prevention and/or
the treatment of pain and inflammation, chronic,
neuropathic (traumatic, diabetic, metabolic,
infectious, toxic, induced by an anticancer treatment
or iatrogenic), (osteo)arthritic or rheumatic pain,

fibromyalgia, bone pain, cancer-related pain,
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trigem nal neural gia, cephal gia, mgraine, dental

pai n, burns, sunburn, bites or stings, post-herpetic

neural gi a, nuscle pain, nerve conpression (centra

and/ or peripheral), marrow and/or brain trauma, 5

i schaem a (of the marrow and/ or brain),

neur odegener ati on, haenorrhag®fc vascul ar acci dents (of

the marrow and/ or brain) or post-stroke pain. The

conpounds of the invention can be used for the ,

pEepgeninah peusahBipcanerhalgiandeygrsipeevepntaiopain,

and/or to treat urological disorders, such as. bl adder

hypERact PYNPYINp| RYBHEF AYpEFLBEFexPEStpGHAGFLC

instability, incontinence, urgent urinationw uanaiy
cencra

i%%ﬁﬁ?%ﬂéﬁzewuéy i PRLT  BRAVScGPIRTSHELITC

h itivi d | vi i, 1 . d f
RSl R cReForneathe Beato%: BRolre Brand, EERERYG o
”Fgéﬁggﬁﬂé.EB%egHSdméQrB&e¥ﬁ8zoraﬂgé9ﬁ)3° treat
gynhaecol ogi cal di sorders, such as vul vodyni a,

Sﬁé§£8§é§é3é£§kﬁéﬁd RALACPLLIYSPERQLEND8R. adbe88nts (of
products can al'so be used for the 20 preparation of a

”@HécﬂaﬁﬁéwiQh&?gﬁdbkaiﬁie&@”bo@ﬂdéefokéophﬁﬁat
gastroi ntestinal disorders, such as gastro- oesophaga

ref |ux di sohdetompbanagehosl eresindentdeonl canl bersged
functional dyspepsia, colitis, IBS, Crohn's disease,
pAocr eati prepapesbdphagit asmedibaimentyivbended 2§ prevent
Li kewi se, the products of the present invention may be
ofndderi pot heept evenl pghcahdidrordersy r sathedaf bfadder

respiratory disorders, such as asthma, 39 goughs,
dopee raeohEhbEondt 2AGET oRYRAYT EAL EXHfat BL§I98F sor der s.

These products, can al so be used to revth .
instability, incontinence, urgent urination, urinary

incontinence, c¢ystitis, renal colic, pelvic
hypersensgitivity and pelvic pain.

The compounds of the invention can be used
for the preparation of a medicament intended to prevent
and/or to treat gynaecological discrders, such as
vulvodynia, salpingitis-related pain or dysmenorrhoea.

These products can also be used for the
preparation of a medicament intended to prevent and/or
to treat gastrointestinal disorders, such as gastro-
oesophagal reflux disorder, stomach ulcers, duodenal
ulcers, functional dyspepsia, colitis, IBS, Crohn’s
disease, pancreatitis, oesophagitis or biliary colic.

Likewise, the products of the present
invention may be of use in the prevention and/or the

treatment of respiratory disorders, such as asthma,
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and/or to treat psoriasis, pruritus, irritation of the
skin, eyes or nucous nenbranes, herpes or shingles. 5
The conpounds of the invention can also be wused for
the preparation of a nedicanment intended to treat
depression. According to another of its aspects, the
present invention relates to”pharnmaceutical 10

conposi tions conprising, as active principle, a
compound accordjing to the inventio

phardEeutoedr Eb 8o PaRE B EP PR andn T BEE BETR S8 Hos e
t d di
ﬁlsargﬁggna BEsf cRPPyiaraceaninldol Bt NEehlKE b 80ent
“EadfRyats ca?%ge%%§%%?§%?p°éﬁgrlQE%faﬁ¥k§@§§%896°f the

ﬁﬁiﬂ'eg ésaéf @HS&SE g@@%?éﬂéggohgrgégeor shingles.

arnacettical form an e net adm ni stration
deSired fremet Rem ?éﬁﬁhseéﬁiEhéniﬁvgﬂeﬂﬁnzeahoaaso be
person skilied in the art. In the phar maceuti ca
CQE@QSEbtoﬂﬁeogréﬁgraﬂi@ﬁeﬁf bknwedt bamefier incahded to
subl i ngual , subcut aneous i ntramuscul ar, intravenous,
t opeaal depveakioni ntratracheal , |ntranasa
transdernmal or rectal 25 adninistration, the active
principle ohcfordiha te)anabbes, obr iFesagpershal thalt,
sol vate or hydrate, can be adnmnistered in_ unit
annﬁﬁﬁstraﬂVéﬁtigﬁn¥eé§tasnFQtBhérméceHFﬁﬁal
conventi onal pharmaceuti cal ex0|g|ents ?nlnals

aﬁﬁmﬁaﬁﬁﬁlﬁéﬁnﬁngBFsFﬁﬁ pPBpAGF YPSPBFHFHB Er et nent
of the dlsordera ses nen% onedT bgge. The
appPBErRat BEGAT 1%%nFﬁ| ?a%FSﬁn oPhe i

pharmaceutical compositions comprise an effective dose
of at least one compound according to the invention, or
a pharmaceutically acceptable salt, a hydrate or a
solvate of the said compound, and at least one
pharmaceutically acceptable excipient.

The said excipients are chosen, according to
the pharmaceutical form and the method of
adminigtration desired, from the usual excipients known
to a person skilled in the art.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or its opticnal salt, solvate or hydrate, can be

administered in unit administration form, as a mixture
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5 conprise oral fornms, such as tablets, soft or hard
gel atin capsul es, powders, granules and oral solutions
or suspensions, sublingual, buccal, intratracheal,

i ntraocul ar and intranasal adm nistration fornms, forns
for adm nistration by inhalation, topical,

transdernmal, 10 subcut aneous%*?intranuscul ar or
intravenous administration forns, rectal

adm ni stration forns_ and gglants The , conpound

attohdrABVEBLEABA] NDBAFTBACEEAC2he SR, SFb 'tBﬁuéHFmals
appllcatlon i,n cr

1558, g Peégaﬁp? sﬁ%nProaax#%%§??§?|ﬁhefgrﬁﬁgﬁan
to,t bl

f%fﬁ$§§nd§%§%5?§§g?ﬁ§d%8??%”Ve”5%§n6%§8355°5%bn32und

accordi ng gLl ouepteD 5010 Woe: NEGRLLEL0RZC7eD

20 Croscar |um |l ze starc

$¥¥Qéoe%gﬂekg¥ﬁgelEHEHSgsztgélggs N@QEESbE”hard
St ea

ate he said unit forms conprise doses in

Oégfét135c&§sﬂ§5§ PpswibLe, dakhyuddni shat bahloBodhtions
001 to 30 ny of active pr|n0|ple per kg of body

msrgthPSﬁgeaﬁsngsanl1h§aamhabﬁacamt|¢atrdosaghe&m;n1
There may be specific cases where higher or 41 |ower
dbsagescal erappdopnt atrasalichdddsagesatbonoforgepaferms
fromthe scope of the invention. According to the
uSoml agnantsteatine Upsigbadppiopsi bericsleatfansdermal,
patient is determ ned by the physician according to

t febsuRBRROHS of 1BBHPHHSERART ORT aRBLFABSREEENt and

response of
administration forms, rectal administration forms and

implants. The compounds according to the invention can
be used, for topical application, in creams, gels,
ointments or lotions.

By way of example, a unit administration form
of a compound according to the invention in the tablet

form can comprise the following components:

Compourid according to the invention 50.0 mg
Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg
Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said unit forms comprise doses in order
to make possible daily administration of 0.001 to 30 mg
of active principle per kg of body weight, depending on
the pharmaceutical dosage form.

There may be specific cases where higher or



10

the said patient. The present invention, according to
another of its aspects, also relates to a nethod for
the treatnent of the pathol ogies indicated above

whi ch 10 conprises the admnistration, to a patient,
of an effective dose of a conpound according to the
i nvention, or one of its phathaceutically acceptable
salts or hydrates or solvates. 42 CLAIM5S 1. Conpound
corresponding to the formula (1) Y Xz NR X X?h£(~)
(FPWER) ROSAIYS FHE 7aPPYIPYRALE; | RUGH; BRSHESE XS Q]

R
e R etk e e LB Yt [ B
W Len bR e (e B 89 (L, prsd Ul fCEoFRnE Ky ene

Q@e@ﬁgé G 041 XPsf £RF ESENLSdar HY 0K EYEAL Oanhal-@g8dnse of
atom or a

the said patient.

The present invention, according to another
of its aspects, also relates to a method for the
treatment of the pathologies indicated above which
comprises the administration, to a patient, of an
effective dose of a compound according to the
invention, or one of its pharmaceutically acceptable

salts or hydrates or solvates.
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Cl1-C6 al kyl or Cl-C6 fluoroal kyl group; 15 R
represents a 4-, 5-, 6- or 7-indolyl group, 4 35 R
2 GN7 Roptionally being substituted in the 1, 2
and/or 3 43 position by one or nore groups chosen
fromthe C1-C6 al kyl and C1-C6 fluoroal kyl groups; R
optional |y being substituted*¥n the 4, 5, 6 and/or 7
position by one or nore groups chosen from hal ogen 5
atoms or C1-C6 al kyl, Cl-C6 fluoroal kyl, Cl-C6 al koxy
or Cl-C6 fluoroalkoxy gr MY represents a hydrogen

atomor a Cl-C6 alk equ r

3; Rl and Re- rep?%@%ﬂ?gélﬂgﬁﬁ%ﬁa% ?fa % oﬁ%eaﬁg 318
0 hydrogen atomor a Cl1-C6 al kyl, C3-C7

cy% oal kyl , (C3- C7))E|ycl oal kyIé\Cl C3)al kyl or aryl

group; or Rl and R2 TfformXg ogéther with the nitrogen

at om whi ch cany i ﬁFLﬁgne pyrrolidine,

pi peri di ne, ' , thionorpholine,

pi perazine or 15 T, group, this, group
optional |y being rtNted b a CL-C6 alWyl, C3-C7
cycl oal kyl, (&3-C7) ycloak

%y &bl-c3)alkyl or aryl
group; R3 and R4 repesE, pendent|y of one

anot her, a hydrogen at pr a Cl-C6 al kyl or aryl
group; 20 R5 representg=a—Gl-C6 al kyl or aryl group;
in the formof theghbas Zn addition salt with an

in which

X1, X, X3, X4, 21, Za, Z3, Z4 and Zs represent,
independently of one another, a hydrogen or halogen
atom or a C;-C¢ alkyl, C3-C; cycloalkyl,

C.-Cs fluoroalkyl, C;-Cs alkoxy, C;-C¢ fluoroalkoxy,
cyano, C{(O)NR;R,, nitro, NR;R;, C1-C¢ thioalkyl, -5(0) -
(C1-Ce)alkyl, -8(0)2-(C1-Ce)alkyl, SO;NR;Rz, NR3CORg,
NR3SO;Rs or aryl group;

Xs represents a hydrogen or halogen atom or a

C.-Cs alkyl or C,-Cg¢ fluoroalkyl group;

R represents a 4-, 5-, 6- or 7-indolyl group,

R optionally being substituted in the 1, 2 and/or 3



acid, and in the hydrate or solvate form 2. Conpound

of formula (1) according to Caim1l, characterized in

that 25 X1, X2, X3, X4, Zz1, Z2, Z3, Z4 and Z5

represent, independently of one another, a hydrogen

or hal ogen atomor a Cl-C6 al kyl, C3-C7 cycl oal kyl,

44 Cl-C6 fluoroal kyl, Cl-Ce%al koxy Cl- C6

fluoroal koxy, nitro, NRLR2, Cl-C6 thioalkyl,

-S(O)-(C1-C6)al kyl, -S(0)2- (Cl-CB) aIkyI or a

gna@%btltxg PEpPRS eRF sTATRyEFBEER GRBREBr LECE1EER al kyl
6@ 5 R represent or 7-indolyl

0 ajkyl §n§ 51- %GF¥1%D¢9%£EX%Néﬂ elng

t t

ﬁ%répéiu%g 9?16905B§S€ g?éﬁ?e%eﬁgglghg; fgggﬁﬁg?5r 7
1Q3Q1Ef q# v© % O deré ﬁ&oépsF@%ngnRgréﬁpﬁ§§S§En

depen one anot rogen atonm Tn the

fé’é&hé’f %héh@s‘al%lo“ @ncédﬂddﬁhﬁ%i_ VEc '@ ag1ka&idor

and in t ydr at e”or sol vate form . npound of
ferml 21Gbr-a0%ekY BEips;C aim1l or 2, characterlzed

in that R represents an i ndol - 5- yl group 54 3 R=2
Y represents a hydrogen atom or a Ci-Cs alkyl group;
n is equal to 0, 1, 2 or 3;
R: and R, represent, independently of one another, a
hydrogen atom or a C;-Cs alkyl, C3;-Cq eycloalkyl, (Cs-
C;) cycloalkyl (C1-Ca)alkyl or aryl group; or Ry and Rj
form, together with the nitrogen atom which carries
them, an azetidine, pyrrolidine, piperidine, azepine,
morpholine, thiomorpholine, piperazine or
homopiperazine group, this group optionally being
substituted by a C;-Cg alkyl, C3-C; cycloalkyl,
(C3-Cy)cycloalkyl (C;-C3)alkyl or aryl group;
R; and R, represent, independently of one another, a
hydrogen atom or a C;-C¢ alkyl or aryl group;
R representg a C;:-Cs alkyl or aryl group;
in the form of the base or of an addition salt with an
acid, and in the hydrate or solvate form.

2. Compound of formula (I) according to
Claim 1, characterized in that
Xi, Xo, X3, X4, Z1, Za, Za, Z4 and Zs represent,
independently of one another, a hydrogen or halogen

atom or a C;-Cs alkyl, C3-C; cycloalkyl,



6 H7 Roptionally being substituted in the 1, 2
and/or 3 20 position by one or nore groups chosen
fromCl-C6 al kyl 45 and d-C6 fluoroal kyl groups; R
optionally being substituted in the 4, 5 6 and/or 7
position by one or nore groups chosen from hal ogen
atons or Cl-C6 al kyl, Cl1-C6 ?uoroalkyl, Cl- C6 al koxy
or 5 Cl-C6 fluoroal koxy groups; in the formof the
base or _of an_addition _salt with an in the

acid, an
Mot 618P=88RFate For K CBpoudsof LHOFHAF 5OLT)
according to any _one of I M5 0 racteriz _
i A ERAt %ndFéFc%§%Jﬁ?%€l 'ot‘réfré)th%f'?gﬂ?ggggén £fo).
aien%:hnlghﬁ forn1o& th ase or of an addition salt
wHth &n = &€ d afd i n I he Hydrate or solvate form 5.
r [ a 0 .

Fartipatneg b fisiider? S35 00, 4 5% a9RE108z0up;

5 & ydrogen @k omaln she éprakofz-iﬁsobﬁ§eﬁeau§t an
addition salt wwth an acid, and in the hydrate or
solvate form 6. Conpound of 4ornulg (1) according to

any one of Clains 1 to 55 ciraracterized in that Y 20
. orm of the base or
of an addition salR=with™a An@ in the hydrate

represents a hydrogen ato

or solvate form 7. Procegs™ke preparation of a
conpound of formula (1) according o daimi1, 25
characterized in that a conpound of heneral fornula

@

R optionally being substituted in the 1, 2 and/or 3
position by one or more C;-C¢ alkyl groups;
Y represents a hydrogen atom;

10 n is equal to 0, 1, 2 or 3;
R, and R; represent, independently of one another, a
hydrogen atom;
in the form of the base or of an addition salt with an

acid, and in the hydrate or solvate form.

15 3. Compound of formula (I) according to
Claim 1 or 2, characterized in that

R represents an indol-5-y1 group

R optionally being substituted in the 1, 2 and/or 3

20 position by one or more groups chosen from C;-Ce¢ alkyl



(1V) 46 X X5 X2 A NO (CH)n Xa Zs Z4 71 73 72
(I'V) in which X1, X2, X3, X4, X5, Z1, Z2, Z3, Z4, Z5
and n are as defined in the general fornula (1)
according to Caim1l and A represents a Cl-C4 al koxy
group, 5 is reacted with an am de of the conpound of
general formula (V) RAN'Y 33 (V) in which Rand Y
are as defined in the general formula (1) according
to aim1, 10 at ref | ux of a solvent, the am de of

tﬁ@ cbhfourtd Y Oagdier ATFHSul a (V) bei ng prepared by
ﬂaF%5%%@292%3%3%2%‘gﬁ%“ﬁu’%‘eﬁ”ﬁﬁvﬁ%g LN R
th%g? ?%ﬁrgg %ﬁ Ogr mo}é Hnghgg BOEgBﬁahéhbgen
g 1, rac eritzed In that a
coppRund-of gen %!'l%ylf,ord_:{ubg flbdodlkyl, C1-Cs alkoxy or
5 (C;-C¢ fluorcalkoxy groups;
in the form of the base or of an addition salt with an
acid, and in the hydrate or solvate form.
4. Compound of formula (I} according to any
one of Claims 1 to 3, characterized in that X, and/or X;
10 are other than a hydrogen atom;
in the form of the base or of an addition salt with an
acid, and in the hydrate or solvate form.
5. Compound of formula (I) according to any
one of Claims 1 to 4, characterized in that Xs
15 represents a hydrogen atom;
in the form of the base or of an addition salt with an
acid, and in the hydrate or solvate form.
6. Compound of formula (I) according to any
one cf Claims 1 to 5, characterized in that Y
20 represents a hydrogen atom;
in the form of the base or of an addition salt with an
acid, and in the hydrate or sclvate form.
7. Process for the preparation of a

compound of formula (I) according to Claim 1,

25 characterized in that a compound of general formula

(IV)
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X X5 X2, 1\ A X3NO Xa Zs (CH2)n z4 ZI Z3 Z2
(1'V) in which X1, X2, X3, X4, X5, Z1, Z2, Z3, Z4, Z5
and n are as defined in the general formula (I)
according to Caim1l and A represents a hydroxyl
group, 5 is converted to the acid chloride by the
action of thionyl chloride % reflux of a solvent,
and then in that the conpound of general formula (IV)
obtained, in which X1, X2%iX3, X4, X5, Z1, 72, 73, Z4,
Z5 and n are as defined ijn thef general formula (1) 10
according to C ai m 12 ang-~A ' a chlorine atom
is reacted, in the presencel with the am no-
i ndol e of general fornuka, (V¥ H M in which R
and Y are as define¥in tihe genaral ﬁarnula 15 (1)
according to Claim1, or gl se in(€Han a coupling
reaction is carried out bétweenfa conpound of genera

formula (1V), in which X1, r 3, X4, X5, 71, Z2,
Z3, Z4, Z5 and n are aszdef] n__$he genera
5 and A 48 represents
ynoiyndol e of genera

formula (1) according to*d
a hydroxyl group, and the a

formula (V), in which R anng ar ezas defined in
(Iv)

in which X;, X3, X3, X, Xs, 21, Z2, Z3, Za, Zs and n are

as defined in the general formula (I) according to

Claim 1 and A represents a C;-Cq alkoxy group,

is reacted with an amide of the compound of general
formula (V)
R ~ /Y
N
H
(V)

in which R and Y are as defined in the general formula
(I) according to Claim 1,
at reflux of a solvent, the amide of the compound of
general formula (V) being prepared by prior reaction of
trimethylaluminium with the aminoindoles of general
formula (V).

8. Process for the preparation of a
compound of formula (I) according to Claim 1,
characterized in that a compound of general formula

(IV)
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the general fornula (1) according to Cdaiml, in the
presence of a coupling agent and of a base in a 5
solvent. 9. Medicanent, characterized in that it
conprises a conpound of fornula (1) according to any
one of Clainms 1 to 6 or a pharmaceutically acceptable
salt or also a hydrate or a 46l vate of the conpound of
10 formula (1). 10. Pharnaceutical conposition,
characterized in that it Conpriags a conmpound of
formula (1) according%to any ong of ains 1 to 6, or
a pharnmaceutically a . hydrate or a 15
sol vate of this compound east one
pharmaceutical |l y acceptar XN pi entd 11. Use of a
conmpound of formula (P) [ to any one of
Clains 1 to 6 in the prephrdsio Q%#Pa medi canent
intended to prevent or to 20 frelat pathol ogies in

whi ch receptors of TRPV1,typé &, __j-nvolved. 12. Use
of a conpound of formula™4l) Zordi'lng to aim11l in
the preparation of a nedicapgentyi ntended to prevent
or to treat pain and 25 infzammatzon, urol ogica

di sorders, gynaecol ogi cal i sorders, gastrointestina
di sorders, respiratory disordef®) psoriasis,

pruritus, irritation of the skin, 49 eyes or nucous
meAbwaner, xherpes Xar Xhj ry,e<q.0r Zbp Z4,r at. depredsnonre
N- (1H- 1 NDOLYL) - 1H | NDOLE- 2- CARBOXAM DE DERI VATI VES,
THE| 8 PREPARAMT| the ANENEHEL REAPRULEATIONapRording to

THERAPEUTI CS
Claim 1 and A represents a hydroxyl group,

, 13 as

is converted to the acid chloride by the action of
thionyl chloride at reflux of a solvent,
and then in that the compound of general formula (IV)
obtained, in which Xi, X2, X3, X4, X5, Z1, Zz, Z3, Zg, Zs
and n are as defined in the general formula (I)
according to Claim 1 and A represents a chlorine atom,
ig reacted, in the presence of a base, with the amino-
indole of general formula (V),
R\N Y

H

v)
in which R and Y are as defined in the general formula
(I) according to Claim 1,
or else in that a coupling reaction is carried out
between a compound of general formula (IV), in which X,
Xo, Xs, X4, X5, Z1, Z2, Z3, Zs4, Zs and n are as defined in

the general formula (I) according to Claim 1 and A
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Abstract The invention relates to conpounds of general
formula (1): X1 X5 Y x2/ NR X4 Z6 CH2)n z4 71 Z3
Z2 in which X1, X2, X3, X4, Z71, Z2, Z3, Z4 and Z5
represent, independently of one another, a hydrogen
or hal ogen atomor a Cl-C6 al kyl, C3-C7 cycl oal kyl,
Cl-C6 fluoroal kyl, Cl1-C6 aIKgiy Cl C6 fl uoroal koxy,
cyano, C (0) NRIR2 nitro, NRIR2, Cl-C6 thloalkyl -S
(0) - (C1-C6) al kyl L
s@m@n N@c@@roxmhs%%ﬁﬁs ?Sg GR g?‘BbBXl’%@Ole of

SRISEET BaPel e ROFD. Bh, IEH 8052800, BretalaB e i

repr esent S an

995%85%%'% fu?é%"“%?%ggl %‘?n‘%??ngcﬁ Goofiery! sehe
n%fésgﬂg ?F ?o&ﬁlgg otéenguaﬁadofaa hgREESE/NS,

depende a hydrogen atomor a

GlsC6at kyl , C3-C7 cycloal kyl, 2
(C3-C )cycl oal kyl (CLl-C3)al kyl or aryl group; or RL and

R2 form teoget heeawebhehbe Bhéragesrated whi that it
carries them an azetidine, pyrrolidine, piperidine,
aZepbheses nar phepbord ohi bopmphel i(be, aprpedargnecoany
honopi perazi ne group, this group optionally being
sohst df uCkdiby & ©b- GBoalayphacmaqﬁuby@abévk§Fceptable
(C3-C,)cycl oal kyl (C1-C3) al kyl or rou R3 and R4
r@@lés@ntalﬁﬁd@p}éﬁ@éﬁtﬁyoéf aoﬁel‘é%?h@% tlaehﬂiaF‘B@Eﬂd of

formula (I).

10. Pharmaceutical composition,
characterized in that it comprises a compound of
formula (I) according to any one of Claims 1 to 6, or a
pharmaceutically acceptable salt, a hydrate or a
solvate of this compound, and at least one
pharmaceutically acceptable excipient.

11. Use of a compound of formula (I}
according to any one of Claims 1 to 6 in the
preparation of a medicament intended to prevent or to
treat pathologies in which receptors of TRPV1 type are
involved.

12. Use of a compound of formula (I)
according to Claim 11 in the preparation of a
medicament intended to prevent or to treat pain and
inflammation, urological disorders, gynaecological
disorders, gastrointestinal disorders, respiratory

disorders, psoriasis, pruritus, irritation of the skin,



atomor a Cl-C6 al kyl or aryl group; R5 represents a
Cl-C6 al kyl or aryl group; in the formof the base or
of an addition salt with an acid, and in the hydrate
or solvate form Preparation process and application

in therapeutics.
49

eyes or mucoug membranes, herpes or shingles or to

treat depression.




