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(54) Titre : DERIVES DE N- (AMINO-HETEROARYL) - 1H-INDOLE-2 -CARBOXAMIDES COMME ANTAGONISTES DES
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(C5-Cy)-cycloalkyl-(C1-Cg)-alkylene-O-, (C1-Cg)-fluoroalkoxyl,

(57) Abstract: The invention relates to compounds
of general formula (I): in which X, is a hydrogen or
halogen atom or a (C;-Cg)-alkyl, (C;-C,)-cycloalkyl,
(C3-Cy)-cycloalkyl-(C;-Cy)-alkylene, (C1-Cg)-fluo-
roalkyl, cyano, C(O)NR;R,, nitro, (C;-Cg)-thioalkyl,
-5(0)-(C1-Co)-alkyl, -S(0)~(Ci-Ce)-alkyl, SONRiR;,
aryl-(C,-Cg)-alkylene, aryl or heteroaryl group, the
aryl and the heteroaryl being optionally substituted;
X, is a hydrogen or halogen atom or a (C;-Cg)-alkyl,
(C5-C;)-cycloalkyl, (C5-C7)-cycloalkyl-(C,-Cy)-alky-
lene, (C1-Cg)-fluoroalkyl, (C-Cg)-alkoxyl,

cyano, C(O)NR(R,, (C;-Cg)-thioalkyl, -S(O)-(C1-Cg)-alkyl,

-S(0),-(C1-Co)-alkyl, SONR R,, aryl-(C;-Cy)-alkylene, aryl or heteroaryl group, the aryl and the heteroaryl being optionally
substituted; X; and X, are, independently of one another, a hydrogen or halogen atom or a (C,-Cy)-alkyl, (C;-C;)-cycloalkyl,
(C5-Cy)-cycloalkyl-(C,-Cs)-alkylene, (C,-C¢)-fluoroalkyl, (C;-Cq)-alkoxyl, (Cs-Cy)-cycloalkyl-(C,-C¢)-alkylene-O-, (C;-Cg)-fluo-
roalkoxyl, cyano, C(O)NR,R,, nitro, NR;R,, (C;-Cq)-thioalkyl, -S(O)-(C,-Cy)-alkyl, -S(0O),-(C;-Cq)-alkyl, SO,NRR,, NR;COR,,
NR3SO;R;, aryl-(C,-Cg)-alkylene, aryl or heteroaryl group, the aryl and the heteroaryl being optionally substituted; Z;, Z,,
7Z; and Z, are, independently of one another, a nitrogen atom or a C(R¢) group; n is equal to 0, 1, 2 or 3; Y is an optionally
substituted aryl or heteroaryl; Ra and Rb are, independently of one another, a hydrogen atom or a (C;-Cg).alkyl, (C5-C5)-cycloalkyl,

(
(

C3-C)-cycloalkyl-(C;-Cj)-alkylene, (C;-Cg)-fluoroalkyl, hydroxyl, (C;-Cg)-alkoxyl, (Cs-C;)-cycloalkyl-(C;-Cg)-alkylene-O-,
C,-Cg)-fluoroalkoxyl, aryl or heteroaryl group, wherein Ra and Rb may be optionally substituted; in the form of a base or an

addition salt with an acid, and also in the form of a hydrate or of a solvate. Process for the preparation thereof and therapeutic use.

(57) Abrégé : Linvention concerne des composés de formule générale (1), a I'état de base ou de sel d'addition a un acide, ainsi qu'a
I'état d'hydrate ou de solvat. Procédé de préparation et application en thérapeutique.
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@\ N—- (AMINOHETEROARYL ) —-1H-INDOLE-2—-CARBOXAMIDE
6 DERIVATIVES, PREPARATION THEREOF AND THERAPEUTIC USE
O THEREOF
o
O

A subject matter of the invention is N—
O (aminoheteroaryl)—-1H-indole—-2-carboxamide derivatives
O which exhibit an in vitro and 1in vivo antagonist
o
SN activity for receptors of TRPV1 (or VR1l) type.
l\
9\
ES A  first subject matter of the invention is the
53 compounds corresponding to the general formula (I)

below.

Another subject matter of the invention 1is processes
for the preparation of the compounds of general formula
(1) .

Another subject matter of the invention is the use of
the compounds of general formula (I) in particular in

medicaments or in pharmaceutical compositions.

In a first aspect, the present invention provides

acompound corresponding to the formula (I):

in which:

X1 represents a hydrogen or halogen atom or a Ci1—Ce—
alkyl, C3—Cqy~cycloalkyl, C3—Cq—cycloalkyl—-C;—Cs—
alkylene, Ci1—C¢—Lluoroalkyl, cyano, C(O)NR1R2,
nitro, Ci-Ce-thioalkyl, -S(0)-Ci-Cs—alkyl, -S(O),—
Ci1—-Ce¢—alkyl, SO2NRiRz, aryl-C;—Ce¢—alkylene, aryl or
heterocaryl group, the aryl and heterocaryl
optionally being substituted by one or more

RECEIVED TIME  2.0CT.  9:14
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substituents chosen from a halogen or a C1-Ce—
alkyl, C3—Cy—cycloalkyl, C3—Cy—cycloalkyl—C1—Cs—
alkylene, Ci1—Ce¢-fluorcalkyl, Ci—-Ce—alkoxyl, C1-Ce—
fluoroalkoxyl, nitro or cyano group;

X2 represents a hydrogen or halogen atom or a Ci—Cg—
alkyl, Cy{h—cycloalkyl, C3~Cr—cycloalkyl—-Ci—Cs—
alkylene, Ci-C¢—fluoroalkyl, C;—Cg—alkoxyl, C3-Cqi—
cycloalkyl—-Ci—C¢—alkylene—-0-, C1-Ce—fluorcalkoxyl,
cyano, C(0O)NR1Ry, C1—Ce~thicalkyl, -5 (0)—-C1—Ce—
alkyl, =5(0)2-C1—Ce—alkyl, S02NR1Ry, aryl-C1-Cg—
alkylene, aryl or heterocaryl, the aryl and
heterocaryl optionally being substituted by one or
more substituents chosen from a halogen or a Ci1—Ce¢—
alkyl, C3—Cq—cycloalkyl, C3—Cy—cycloalkyl—-C1—Cs—
alkylene, Ci—-Ce¢—fluoroalkyl, Ci—Cg—alkoxyl, C1—Cg—
fluoroalkoxyl, nitro or cyano group;

X3 and . X4 represent, independently of one another, a
hydrogen or halogen atom or a C;-Ce—alkyl, C3-Cq—
cycloalkyl, Cs3—Cy—cycloalkyl-Ci—Csz—alkylene, C1—Cg—
fluoroalkyl, Ci-Ce—alkoxyl, C3—Cr—cycloalkyl—-Ci—Ce—
alkylene-0-, Ci-Ce—fluoroalkoxyl, cyano, C(O)NRiRaj
nitro, NR1Rjy, Ci—Ce—thioalkyl, -S(0)-C1—Ce¢—alkyl,
—S(0)2—C1—Ce—alkyl, SOzNRiRz, NR3COR4, NR3SO2Rs, aryl—
Ci1—Ce—alkylene, aryl or heterocaryl group, the aryl
and heteroaryl optionally being substituted by one
or more substituents chosen from a halogen or a
Ci1—Ce—alkyl, C3—Cs—cycloalkyl, C3—Cr—cycloalkyl-
C1—Cs—alkylene, Ci—-Ce—fluoroalkyl, Ci—-Ce—alkoxyl,
Ci—-Ce—fluoroalkoxyl, nitro or cyano group;

21, Zo, Z3 and Z4 represent, independently of one
another, a nitrogen atom or a C(R¢) group, at
least one corresponding to a. nitrogen atom and at
least one corresponding to a C(Rg) group; the
nitrogen atom or one of the nitrogen atoms present
in the ring, defined as nitrogen of position 1,
optionally being substituted by R; when the carbon

atom in the 2 or 4 position with respect to this

RECEIVED TIME  2.0CT.  9:14
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reference nitrogen is substituted by an oxo or
thio group;

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

Y Trepresents an aryl or a heteroaryl optiocnally
substituted by one or more groups chosen from a
halogen atom or a C1-Ce—alkyl, Ci—Co—aycloalkyl,
C3—Cr—cycloalkyl-C1—Cs—alkylene, C1—-Ce~fluorocalkyl,
hydroxyl, Ci1—Ceé—alkoxyl, C3—Cq—cycloalkyl—-C1~Cg—
alkylene-0-, Ci-Cg—fluoroalkoxyl, cyano, C(O)NR;Ry,
nitro, NRjRz, Ci—Ce—thioalkyl, thiol, -S(0)-C1—Ce—
alkyl, —S(0)2-C1-Ce¢—alkyl, SO2NR1Ro, NR3CORg,
NR3SO2Rs, aryl-Ci—Ce—-alkylene or aryl group, the
aryl and the aryl-Ci—Cg—alkylene optionally being
substituted by one or more substituents chosen
from a halogen or a Ci;-Ce¢—alkyl, C3;—Cs—cycloalkyl,
C3—C7—cycloalkyl—-Ci—Cz—alkylene, Ci—Ce—Lluoroalkyl,
Ci—Ce—alkoxyl, Ci-Cs—fluoroalkoxyl, nitro or cyano
group;

Ra and Rb represent, independently of one another, a
hydrogen atom or a Ci—Ce—alkyl, Cs3~Ci—cycloalkyl,
C3—Cr—cycloalkyl-Ci—-Cs—alkylene, Ci—C¢—fluoroalkyl,
hydroxyl, C1—Ce—alkoxyl, C3—Cq—cycloalkyl—-C1—Cg—
alkylene-0-, Ci1—Ce—fluorocalkoxyl, aryl or
heteroaryl group, it being possible for Ra and Rb
optionally to be substituted by one or more Rc
groups which are identical to or different from
one another;

Rc represents a halogen atom or a -Ci-Ce¢—alkyl, C3-Cq—
cycloalkyl, C3-Ci—cycloalkyl-Ci;—Cz—alkylene, C1—C¢—
fluoroalkyl, Ci—-Ce-alkoxyl, C3—Cy—cycloalkyl-Ci—Ce—

alkylene-0-, Ci;-C¢—fluoroalkoxyl, Ci-Ce—thiocalkyl,
-S(0)~-Ci—Cg—alkyl, -S(0)2-C1—-Ceé—alkyl, cyano,
C(O)NR1iR2, NR1R3, SO2NR1R2, NR3CORg, NR3SO2Rs5,

OC(O)NRiRz, NR3COOR4, NR3CONRiRjy, hydroxyl, thiol,
oxo, thio, aryl~Cr%k—alkylene, arvl or heteroarvl
group, the aryl and the heteroaryl optionally
being substituted by one or more substituents

chosen from a halogen or a Ci—Ce-alkyl, C3—Cyi—

RECEIVED TIME  2.0CT. 9:14
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cycloalkyl, Cs-Ci—cycloalkyl-Ci—Cz—alkylene, C1-Ce—
fluoroalkyl, C1—Ceé—alkoxyl, Ci1—Ce—fluoroalkoxyl,
nitro or cyano group;

Ri1"and Rz represent, independently of one another, a
hydrogen atom or a C;—C¢—alkyl, C3—Cy—cycloalkyl,
C3~Cqo—cycloalkyl-Ci—-Cs—alkylene, aryl-Ci;—C¢—alkylene
or aryl group; or R; and Ry together form, with the
nitrogen atom which carries them, an azetidinyl,
pyrrolidinyl, piperidinyl, azepinyl, morpholinyl,
thiomorpholinyl, piperazinyl or homeopiperazinyl
group, this group optionally being substituted by
a Ci1-Ce—alkyl, C3-Cy—-cycloalkyl, C3—Cs—cycloalkyl-—
Cl—Cg—alkylene) aryl-Ci—-Cg~alkylene, aryl or
heteroaryl group;

Rz and Rg represent, independently of one another, a
hydrogen atom or a C;—Ce¢—alkyl, C3-Cs-cycloalkyl,
C3—Cq—cycloalkyl-Ci—Cs—alkylene, aryl-C1—Ce—
alkylene, aryl or heteroaryl group;

Rs represents a Ci1—-Cg—-alkyl, C3—Cys—cycloalkyl, C3—Cq—
cycloalkyl-Ci—Cs—-alkylene, aryl-Ci—Ceg—alkylene, ...
aryl or heterocaryl group;

Re¢ represents a hydrogen or halogen atom or a Cq—Ce—
alkyl, C3—Cr—cycloalkyl, Cs3—Cr—cycloalkyl—C;—C3—
alkylene, C;-Ce-fluoroalkyl, Ci;—Ce—alkoxyl, Cz—Cqi—

cycloalkyl-Ci—Ce¢—alkylene—0—, Ci—Ce—fluorcalkoxyl,
Cl—Ce—thioalkyl, -S (O) —Cl—C6~alkyl, -3 (O) 2—C1—C6—
alkyl, aryl, aryl-Ci—Ce¢—alkylene, heterocaryl,

hydroxyl, thiol, oxo or thio group;

R7 represents a hydrogen atom or a Ci—C¢-alkyl, C3—Cq—
cycloalkyl, C3-Cr—cycloalkyl—-Ci-Cs—alkylene, C1—Cg¢—
fluoroalkyl, C;-Ce—alkoxyl, C3—Cr—cycloalkyl—-C;—Cg—
alkylene—o—, Ci—Ce—fluoroalkoxyl, aryl, aryl-Ci-Ce¢—
alkylene or heterocaryl group;

it being possible for the nitrogen atom or atoms of the

compound of general formula (I) to be in the oxidized

form; in the form of the base or of an addition salt

with an acid, and in the hydrate or solvate form.

RECEIVED TIME  2.0CT. 9:14
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In a second aspect, the invention provides a process
for the preparation of a compound of formula (I) of the

invention, in which a compound of general formula (IV)

—

xz 2 B
B V)
XY 0
X /()ﬂ
Y

4

in which X;, Xz, X3, X4, Y and n are as defined in the
general formula (I) above and B represents a chlorine

atom,

is reacted with an amine of geheral formula (V)

H
N

Zz/ Z1Y H

i
RaRbN)\Z,//z’ on

in which Z;, Z;, 73, 24, Ra and Rb are as defined in the

general formula (I) above, in a solvent.

In a third aspect, the invention provides a proéess for
the preparation of a compound of formula (I) of the

invention, in which a compound of general formula  (IV)

X

X, B
N (V)

RECEIVED TIME  2.0CT.  9:14
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in which Xi, Xz, X3, X4, Y and n are as defined in the
general formula (I) above and B represents a hydroxyl
group,

is reacted with an amine of general formula (V)

Z{/ZQT/H\H

|
RaRbN/KZfzs V)

in which 21, 2, 23, Z4, Ra and Rb are as defined in the-
general formula (I) above, in- the presence of a

coupling agent and of a base in a solvent.

In a fourth aspect, the invention provides a compound
of formula (Va):

CH,
HN—C N
=N
HC  (va)

In a fifth aspect, the invention provides a compound of
formula (Vb):

CF,
CH
aN—¢ N N )
=N  CH,
(Vb)

In a sixth aspect, the invention provides a medicament,
comprising a compound of formula (I) of the invention
or a pharmaceutically. acceptable salt or also a hydrate

or a solvate of the compound of formula (I).

RECEIVED TIME  2.0CT. 9:14
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In a seventh aspect, the invention ©provides a
pharmaceutical composition, comprising a compound of
formula (I) of the invention or a pharmaceutically
acceptable salt, a hydrate or a solvate of this
Compound, and at least one pharmaceutically acceptable

excipient.

In a eigth aspect, the invention provides a method of

preventing or treating pathologies in which receptors

of TRPV1 type are involved, pain, inflammation,
urological disorders, gynecological disorders,
gastrointestinal disorders, respiratory disorders,

psoriasis, pruritus, irritation of the skin, eyes or
mucous membranes, herpes or shingles or treating
depression or diabetes, the method comprising
administering to a patient an effective dose of a
compound of formula (I) of the invention, or one of its
pharmaceutically acceptable salts or hydrates or

solvates.

In a ninth aspect, the invention relates to the use of
a compound of formula (I) of the invention for the
preparation of a medicament to prevent or to treat
pathologies in which receptors of TRPV1 type are
involved, pain, inflammation, urological disorders,
gynecological disorders, gastrointestinal - disorders,
respiratory disorders, psoriasis, pruritus, irritation
of the skin, eyes or mucous membranes, herpes or

shingles or to treat depression or diabetes.

Certain statements that appear below are broader than
what appears in the statements of the invention above.
These statements are provided in the interests of
providing the reader with a better understanding of the
invention and 1its practice. The reader is directed to
the accompanying claim set which defines the scope of

the invention.

RECEIVED TIME  2.0CT.  9:14
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In the compounds of general formula (I), the nitrogen

atom or atoms can be in the oxidized (N-oxide) form.

Among the compounds of general formula (I) which are
subject matters of the invention, a £first subgroup of
compounds is composed of the compounds for which Xi, Xz,
X3 and X4 are chosen, independently of one another, from
a hydrogen or halogen atom or a Ci;—Ce—alkyl or Ci;—Ce—
fluoroalkyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, a second subgroup of
compounds 1s composed of the compounds for which Xi, Xz,
X3 and X4 are chosen, independently of one another, from

a hydrogen or fluorine atom or a trifluoromethyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, a third subgroup of
compounds 1s composed of the compounds for which X; and
X4 represent a hydrogen atom and X; and X3 are chosen,
independently of one another, from a hydrogen or

halogen atom or a Ci—-Ce—fluoroalkyl group.

Among the Compounds of general formula (I) which are
subject matters of the invention, a fourth subgroup of
compounds is composed of the compounds for which X; and
X4 represent a hydrogen atom and X; and X3 are chosen,
independently of one another, from a hydrogen or

fluorine atom or a trifluoromethyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, a fifth subgroup of
compounds 1is composed of the compounds for which Zi, Zs,
Z3 and Z4 represent, independently of one another, a
nitrogen atom or a C(Re) group, at least two of them
corresponding to a C(R¢) group; the nitrogen atom or
one of the nitrogen atoms present in the ring, defined

as nitrogen of position 1, optionally being substituted

RECEIVED TIME ~ 2.0CT.  9:14
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by R; when the carbon atom in the 2 or 4 position with
respect to this reference nitrogen is substituted by an
oxo or thio group; R¢ and R; being as defined in the

general formula (I).

Among the compounds of general formula (I) which are
subject matters of the invention, a sixth subgroup of
compounds 1s composed of the compounds for which 7z; and
Z2 represent a C(Rg) group and Z3; and %4 represent a
nitrogen atom, Re¢ being as defined in the general

formula (T).

Among the compounds of general formula (I) which are
subject matters of the invention, a seventh subgroup of
compounds 1is composed of the compounds for which Z; and
Z2 represent a C(R¢) group and 23 and Z4 represent a

nitrogen atom, Re¢ corresponding to a hydrogen atom.

Among the compounds of general formula (I) which are
subject matters of the invention, an eighth subgroup of
compounds is composed of the compounds for which 7y, Za,
Z3 and 74 represent, independently of one another, a
nitrogen atom or a C(R¢) group, one corresponding to a
nitrogen atom and the others corresponding to a C(Re)
group; the nitrogen atom present in the ring, defined
as nitrogen of position 1, optionally being substituted
by R7 when the carbon atom in the 2 or 4 position with
respect to this reference nitrogen i1s substituted by an
oxo or thio group; Re¢ and Ry being as defined in the

general formula (I).

Among the compounds of general formula (I) which are
subject matters of the invention, a ninth subgroup of
compounds is composed of the compounds for which Z; and
Z2 represent a C(R¢) group and Zs3 and Z4 represent,
independently of one another, a nitrogen atom or a

C(Rs) group, one of 23 and 74 corresponding to a C(Rg)

RECEIVED TIME  2.0CT.  9:14
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group; Re representing a hydrogen or halogen atom or a

Ci—Ce—alkyl or Ci-Cs—fluorcalkyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, a tenth subgroup of
compounds is composed of the compounds for which 7i and
2, represent a C(Re¢) group and. 723 and 24 represent,
independently of one another, a nitrogen atom or a
C(Re) group, one of Z3 and 24 corresponding to a C(Rd_
group; Re representing a hydrogen or fluorine atom or a

methyl or trifluoromethyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, an eleventh subgroup
of compounds is composed of the compounds for which 2Zg4
represents a nitrogen atom and 21, Z; and Z3 represent,
independently of one another, a C(Reg) group; the
nitrogen atom present in the ring, defined as nitrogen
of position 1, optionally being substituted by R; when
the carbon atom in the 2 or 4 position with respect to
this reference nitrogen is substituted by an oxo or
thio group; R¢ and Ry being as defined in the general
formula (I).

Among the compounds of general formula (I) which are
subject matters of the invention, a twelfth subgroup of
compounds 1is composed of the compounds for which 24
represents a nitrogen atom and 21, Z, and Z; represent,
independently of one another, a C(Reg) group, Rg
representing a hydrogen or halogen atom or a Ci1~Cg—alkyl

or C1—-Cs—fluoroalkyl group.

Among the compounds of general formula (T) which are
subject matters of the invention, a thirteenth subgroup
of compounds is composed of the compounds for which Zg
represents a nitrogen atom and Z:, Z; and Z3 represent,

independently of one another, a C(Re) group, Re
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representing a hydrogen or fluorine atom or a methyl or

trifluoromethyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, a fourteenth subgroup
0of compounds 1s composed of the compounds for which n

is equal to 1.

Among the compounds of general formula (I) which are
subject matters of the invention, a fifteenth subgroup
of compounds 1s composed of the compounds for which Y
represents an~aryl or heteroaryl optionally substituted

by one or more halogen atoms.

Among the compounds of general formula (I) which are
subject matters of the invention, a sixteenth subgroup
of compounds is composed of the cohpounds for which Y
represents a phenyl or a pyridinyl, the phenyl
optionally being substituted by a halogen ‘atom.

Among the compounds of general formula (I) which are
subject matters of the invention, a seventeenth

subgroup of compounds 1s composed of the compounds for

which Ra and Rb represent, = independently of one
another, a hydrogen atom or a Ci—Ce-alkyl, C3—Cq—
cycloalkyl, C3—Cr—cycloalkyl—-Ci—Cs—alkylene, C1—Ce—
fluoroalkyl, hydroxyl, Ci1—Ce—alkoxyl or Ca—Cq—

cycloalkyl-Ci1-Ce—alkylene—-O- group, it being possible
for Ra and Rb to be optionally substituted by one or
more Rc groups which are identical to or different from

one another;

Rc represents a Ci—Ce—alkoxyl, NH, or hydroxyl group.

Among the compounds of general formula (I) which are
subject matters of the invention, an elghteenth
subgroup of compounds is composed of the compounds for
which Ra and Rb represent, independently of one

another, a hydrogen atom or a C1—Ce—alkyl or C3-Cq—
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cycloalkyl group, it being possible for Ra and Rb to be
optionally substituted by one or more Rc groups which
are ldentical to or different from one another;

Rc represents an oxo group.

Among the compounds of general formula (I) which are
subject matters of the invention, a nineteenth subgroup
of compounds is composed of the compounds for which Ra
and Rb represent, independently of one another, a
hydrogen atom or a methyl, propyl or cyclopropyl group,
it being possible for Ra and Rb to be optionally
substituted by an Rc group where Rc represents an oxo

group.

Among the compounds of general formula (I) which are
subject matters of the invention, a twentieth subgroup
of compounds is composed of the compounds for which

X1, X2y X3, X4, 21, 2Z2, 73, %4, n, ¥, Ra and Rb are as
defined in the general formula (I), provided that, when
Y represents an unsubstituted phenyl, then n is equal
to 2 or 3. v

Among the compounds of general formula (I) which are
subject matters of the invention, a twenty-first
subgroup of compounds 1is composed of the compounds for
which X1, X2, X3, X4, Z1, %2, %3, Z4, n, Y, Ra and Rb are

as defined in the above subgroups.

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

X1, X2, X3 and X4 are chosen, 1independently of one
another, from a hydrogen or halogen atom or a Ci;—Ce—
alkyl or Ci—Ce-fluoroalkyl group; and/or

21y Z2, 23 and Z4 represent, independently of one
another, a nitrogen atom or a C(Rg) group, one

corresponding to a nitrogen atom and the others
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corresponding to a C{(Rg¢) group; the nitrogen atom
present in the ring, defined as nitrogen of position 1,
optionally being substituted by Ry when the carbon atom
in the 2 or 4 position with respect to this reference
nitrogen is substituted by an oxo or thioc group; Re¢ and
R7 being as defined in the general formula (I); and/or

n is equal to 1; and/or

Ra and Rb represent, independently of one another, a
hydrogen atom or a Ci1-Cg—alkyl, Cy{h—cycloalkyl, Cz~Cqy—
cycloalkyl-C;-Cz—alkylene, C;-Ce—fluoroalkyl, hydroxyl,
Ci—Cs—alkoxyl or C3—Cy—cycloalkyl—-Ci—Ce—alkylene—0—
group, it being possible for Ra and Rb to be optionally
substituted by one or more Rc groups which are
identical to or different from one another;

Rc represents a Ci—Ce-alkoxyl, NH, or hydroxyl group.

Mention may be made, among the compounds of general

formula (I) which are subject matters of the invention,

of the following compounds:

1. N—[6—(methylamino)pyridin—-3-yl]-5-fluoro-1-(3—
fluorobenzyl)-1H-indole—-2—-carboxamide

2. N—[6-(dimethylamino)pyridin-3-yl]-5-fluoro-1—(3—
fluorobenzyl)-1H-indole-2—carboxamide
hydrochloride (1:1)

3. N-[6—(methylamino)pyridin-3-yl]-5-fluoro-l-benzyl-
1A-indole-2—carboxamide

4.  N-[6-(dimethylamino)pyridin-3-yl]-5-fluoro—1—
benzyl-1H~indole-2-carboxamide

5. N-[6—(dimethylamino)pyridin-3-yl]-6—-fluoro—1—(3—
fluorobenzyl)-1H-indole-2-carboxamide

o. N-[5~(dimethylamino)pyridin-2-yl]-5-fluoro—1-(3—
fluorobenzyl)-1H-indole-2-carboxamide

7. N-[6—(methylamino)pyridin-3-y1l]-5-fluoro—1— (2~
fluorobenzyl)-1H-indole-2-carboxamide

8. N-[6—(l-propylamino)pyridin-3-yl]-5-fluoro—1-—(3—
fluorobenzyl)-1H-indole-2-carboxamide
hydrochloride (1:1)
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9. N¥[6—(Cyclopropylamino)pyridin—3—yl]—5—fluoro—l—
(3—fluorobenzyl)—-1H-indole-2-carboxamide
hydrochloride (1:1)

10.  N-[6-(dimethylamino)pyridin-3-yl]-5-fluoro-1-(4-
fluorobenzyl)—-1H-indole—2-carboxamide and its
hydrochloride salt (1:1)

11. N-[6-(acetylamino)pyridin-3-yl]-5~fluoro—1—(3-
fluorobenzyl)-1H-indole-2-carboxamide

12. N-[6-(dimethylamino)pyridin-3-y1l]-5—
trifluoromethyl-1-(3—fluorobenzyl)-1H-indole—2—
carboxamide

13. N;[6—dimethylamino—4—methylpyridin—3—yl]—5—fluoro—
1-(3-fluorobenzyl)~1H-indole—-2-carboxamide

14. N-[6-(acetylamino)pyridin-3-yl]-6-trifluoromethyl-
1-(3-fluorobenzyl)-1H-indole-2-carboxamide

15. N4[6—methylamino—4—methylpyridin—3—yl]—5—fluoro—l—
(3—fluorobenzyl)-1H-indole-2-carboxamide

l6. N-[6-dimethylamino-5-methylpyridin-3-yl]-5-fluoro—
1-(3-fluorocbenzyl)-1H-indole-2-carboxamide

17. N-[6-dimethylamino—4-methylpyridin-3-yl]-5-fluoro—
l1-(pyridin-4-ylmethyl)-1H-indole-2-carboxamide

18. N-[{6-methylamino—-4-methylpyridin-3-yl]-5-fluoro-1-
(pyridin—4-ylmethyl)—-1H-indole-2-carboxamide

19. N-[6-dimethylamino—-5-methylpyridin-3-yl]-5-fluoro-
1-(pyridin—-4-ylmethyl)-1H-indole-2—carboxamide

20. N;[6—dimethylamino—5;(trifluoromethyl)pyridin—B—
yl]l-5-fluoro-1-(3-fluorobenzyl)-1H-indole-2-
carboxamide

21. N-[6-methylamino-2-methylpyridin-3-yl]-5-fluoro—1-
(3—fluorobenzyl)-1H-indole—-2-carboxamide

22. N-[5-(dimethylamino)pyridazin-2-yl]-5-fluoro—1—(3—
fluorobenzyl)-1H-indole-2-carboxamide “and its
hydrochloride salt (1:1)

23. N-[5-(dimethylamino)pyridazin-2-yl]-5~-

trifluoromethyl-1-(3—-fluorobenzyl)-1H-indole-2—

carboxamide

RECEIVED TIME  2.0CT. 9:14



AJ Park

02 Oct 2012

2007279166

WO

24.

25.

26.

27.

28.

In

2710/2012 12:16:31 p.m. PAGE 707106 Fax Server

Al Park

2008/012418 15 PCT/FR2007/001250

N-[5-(dimethylamino)pyridazin-2-yl]—-6-
trifluoromethyl-1-(3—~fluorobenzyl)-1H-indole—-2-
carboxamide
N—{5~(dimethylamino)pyridazin-2-yl]-5-
trifludromethyl~1—(pyridin—4—ylmethyl)—1H—indole—
Z2—carboxamide hydrochloride (1:1)
N-[6—(methylamino)pyridin-3-yl]-5-fluoro-1-
(pyridin—-4-ylmethyl)-1H-indole—-2-carboxamide
N-[6—dimethylamino—-5-fluoropyridin—-3-yl]-5-fluoro-
1-(3-fluorobenzyl)-1H~-indole—-2-carboxamide
N—[6~dimethylamino—4—(trifluoromethyl)pyridin-3—
yl]-5-fluoro-1-(3-fluorobenzyl)-1H-indole—-2—

carboxamide

the context of the present invention:

C¢=C. where t and z can take the values from 1 to 7
is understood to mean a carbon chain which can have
from t to =z carbon atoms, for example C1-C3 1is
understood to mean a carbon chain which can have from
1l to 3 carbon atoms;

an Alkyl is understood to mean a saturated, linear or
branched, aliphatic group. Mention may be made, by
way of examples, of the methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl or pentyl
groups, and the like; _

an alkylene is understood to mean a saturated, linear
or branched, divalent alkyl group; for example, a
Ci-s—alkylene group represents a linear or branched
divalent carbon chain of 1 to 3 carbon atoms, for
example a methylene, ethylene, 1l-methylethylene or
propylene; _

a cycloalkyl 1is understood to mean a cyclic carbon
group. Mention may be made, by way of examples, of
the cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl groups, and the like;

a fluoroalkyl is understood to mean an alkyl group,
one or more hydrogen atoms of which have been
substituted by a fluorine atom;
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— an alkoxyl is understood to mean an -0O-alkyl radical
where the alkyl group is as defined above;

— a fluoroalkoxyl 1is understood to mean an alkoxyl
group, one or more hydrogen atoms of which have been
substituted by a fluorine atom;

— a thioalkyl is understood to mean an —-S—-alkyl radical
where the alkyl group is as defined above;

- an aryl is understood to mean an aromatic cyclic
group comprising between 6 and 10 carbon atoms.
Mention may be made, as examples of aryl groups, of
the phenyl or naphthyl groups;

— a heteroaryl 1is understood to mean a 5- to 10—
membered aromatic cyclic group comprising from 1 to 4

heteroatoms chosen from 0O, S or N. Mention may be

made, by way of examples, of the imidazolyl,
thiazolyl, oxazolyl, furanyl, thiophenyl,
oxadiazolyl, tetrazolyl, pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolyl, benzofuranyl,
benzothiophenyl, benzoxazolyl, benzimidazolyl,
indazolyl, benzothiazolyl, isobenzothiazolyl,
benzotriazolyl, quinolinyl, isoquinolinyl or

quinoxalinyl groups;
— a halogen atom is understood to mean a fluorine, a
chlorine, a bromine or an iodine;

“

- oxo”

means “=0";

- “thio” means “=38”

— "comprising"™ as used in this specification and claims
means ‘consisting at least 1in part of’. When
interpreting statements in this specification and
claims which includes the ‘comprising’, other
features besides the features prefaced by this term
in each statement can also be present. Related terms
such as ‘comprise’ and ‘comprised’ are to be

interpreted in similar manner..
The compounds of formula (I) can comprise one or more

asymmetric carbon atoms. They can thus exist in the

form of enantiomers or of diastereoisomers. These
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enantiomers or diastereoisomers, and their mixtures,

including racemic mixtures, come within the invention.

The compounds of formula (I) can exist in the form of
bases or of addition salts with acids. Such addition
salts come within the invention.

These salts are advantageously prepared with
pharmaceutically acceptable aclids but the salts of
other acids, for example of use in the purification or
the isolation of the compounds of formula (I), also
come within the invention.

The compounds of general formula (I) can occur in the
form of hydrates or of solvates, namely in the form of
combinations or associations with one or more molecules
of water or with a solvent. Such hydrates and solvates

also come within the invention.

In what follows, the term “leaving group” is understood
to mean a group which can be easiiy split from a
molecule by cleavage of a heterolytic bond with
departure of an electron pair. This group can thus be
easily replaced by another group, for example during a
substitution reaction. Such leaving groups are, for
example, halogens or an activated hydroxyl group, such
as a methanesulfonate, benzenesﬁlfonate, . p-
toluenesulfonate, triflate, acetate, and the like.
Examples of leaving groups and references for their
preparation are given in “Advances in Organic
Chemistry”, .  J. March, 5%
2001.

edition, Wiley Interscience,

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 be obtained by reaction of a compound of

general formula (II), in which Xi;, X, X3 and X4 are as
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defined in the general formula (I) and B represents a
Ci1—-Ce—alkoxyl group, with a compound of general formula
(ITI), in which Y and n are as defined in the general
formula (I) and LG represents a leaving group where LG

represents a hydroxyl group.

The compounds of general formula (II) are available
commercially or .- are prepared according to numerous
processes described 1in the literature (D. Knittel,
Synthesis, 1985, 2, 186; T.M. Williams, J.Med.Chem.,
1993, 36(9), 1291; JP2001151771A2, for example).

Scheme 1
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x1
X, B
b (1
X; N c
x, H
B = C,-Cg-alkoxyl
(CH,),
Y/’ 2/n LG
()
X,
(V)
()n
o Y/ B = C,-Cy-alkoxyl — NaOH
B = hydroxyl - — a
H B = chlorine ~1 SOCh,
~
2=
N/ NRaRb
_.24

0

When the compound of general formula (III) is defined
such that n is equal to 1, 2 or 3 and LG represents a
leaving group such as a chlorine, bromine or iodine

atom, the reaction can be carried out in the presence

of a base, such as sodium hydride or potassium
‘ carbonate, in a polar solvent, such as
dimethylformamide, = dimethyl sulfoxide or acetone

(n = 1: Kolasa T., Bioorg.Med.Chem., 1997, 5(3), 507,
n = 2: Abramovitch R., Synth. Commun., 1995, 25(1), 1).
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When the compound of general formula (IIT) is defined
such that n is equal to 1, 2 or 3 and LG represents a
hydroxyl group, the compounds of general formula (IV)
can be obtalned by reaction of the compound of general

formula (II) with a compound of general formula (III)

'in the presence of a phosphine, such as, for example,

triphenylphosphine, and of a reactant, such as, for
example, diethyl azodicarboxylate, in solution in a
solvent, such as. dichloromethane or tetrahydrofuran
(O. Mitsonobu, Synthesis, 1981, 1-28).

When the compound of general formula (IIT) is defined
such that n is equal to 0 and LG represents a leaving
group such as a chlorine, bromine or ilodine atom, 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 1s also
possible to use the milder conditions described in
S.L. Buchwald, J.Am.Chem.Soc., 2002, 124, 11684.

The compound of general formula (IV) for which B
represents a Ci—Ce—~alkoxyl group can be converted to the
compound of general formula (IV) where B represents a
hydroxyl group.by the action of a base, such as sodium
hydroxide or potassium hydroxide, in solution in a
solvent, such as ethanol. The compound of general
formula (IV) where B represents a hydroxyl group can
subsequently be converted to the compound of general
formula (IV) where B.represents a chlorine atom by the
action of a . chlorinating agent, such as thionyl

chloride, in a solvent, such as dichloromethane.

The compound of general formula (I) can subsequently be
obtained, for example, by reaction of a compound of
general formula (IV) where B is a chlorine atom, as
obtained above, with an amine of general formula (V),

in which 2:, 22, 23, Z4, Ra and Rb are as defined in the
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general formula (1), in a solvent, such as

dichlorocethane, toluene or tetrahydrofuran.

The compound of general formula (I) can also be
obtained by reaction of a compound of general formula
(IV) where B is a hydroxyl group, as obtained above,
with an amine of general formula (V), in which 21, 2,
Z3, %24, Ra and Rb are as defined in the general formula
(I) in the presence of a coupling agent, such as
diethyl cyanophosphonate, 1in the presence of a base,
such as triethylamine, in a solvent, such as

dimethylformamide.

The compounds of general formulae (I), (II) and (IV) in
which Xi, Xz, X3 and/or X4 represent a cyano group or an
aryl can be obtained by a coupling reaction, catalyzed
by a metal, such as palladium, carried out on the
corresponding compounds of general formulae (I), (II)
and (IV) 1in which X;, Xz, X3 and/or X4 represent a
leaving group, for example a bromine, according to
methods which are descfibed in the literature or which
are known to a person skilled in the art.

The compounds of general formulae (I), (II) and (IV) in
which Xi;, X3, X3 and/or X4 represent a C(O)NRiR, group
can b€ obtained from the corresponding compounds of
general formulae (I), (II) and (IV) in which X1, Xz, Xs
and/or X4 represent a cyano groupvaccording to methods
which are described in the literature or which are
known to a person skilled in the art.

The compounds of general formulae (I), (II) and (IV) in
which X, X2, X3, Xgq and/or R¢ correspond to an
~5(0)-alkyl or -5(0)z2-alkyl group can be obtained by
oxidation of the corresponding compounds of general
formulae (I), (IT) and (IV) in which Xi, X», Xs, X4
and/or Re represent a Ci—Ce-thioalkyl group according to
methods which are described in the literature or which
are known to a person skilled in the art.

Likewise, the compounds of general formulae (I) and

(IV) in which Y is substituted by an -S(0)-alkyl or
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-S(0)2—alkyl group can be obtained'by oxidation of the
corresponding compounds of general formulae (I) and
(IV) in which Y 1is substituted by a Ci;—-Cs—thioalkyl
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 formula (I) in which %1, Z,, 21
ahd/or Zq represent a C(Rg¢g) group where Rg represents a
hydroxyl group can be obtained from the corresponding
compounds of general formula (I) in which 2Zi, Z., 2Zs3
and/or 7, represent a C(Rg) group where Rg represents a
Ci—Ce—alkoxyl group according to methods which are
described 1in the literature or which are known to a
person skilled in the art.

The compounds of general formulae (I), (II) and (IV) in
which X;, Xz, X3 and/or X4 represent an NRiR;, NR3CORgq or
NR3502Rs group can be obtained from the corresponding
compounds of general formulae (I), (II) and (IV) in
which X;, X, X3 and/or X4 represent a nitro group, for
example by reduction and then acylation or
sulfonylation, 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 (I), (II) and (IV) in
which X;, Xz, X3 and/or X4 represent an NRiR,, NR3CORg4 or
NR3502Rs group can be obtained from the Corresponding
compounds of general formulae (I), (II) and (IV) in
which X1, X, X3 and/or X4 represent, for example, a
bromine atom by a coupling reaction respectively with
an amine, an amide or a sulfonamide in the presence of
a Dbase, of a phosphine and of a palladium-based
catalyst 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 (I), (II) and (IV) in
which X;, X2, X3 and/or X4 represent an SO,NRiR, group
can be obtained by a method analogous to that described
in Pharmazie, 1990, 45, 346, or according to methods
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which are described 1in the literature or which are
known to a person skilled in the art.

The compounds of general formula (I) in which NRaRb

02 Oct 2012

corresponds to an NHz group can be obtained, according
to conditions known to a person skilled in the art and
described in the literature (Greene and Wuts,
Protective Groups in Organic Synthesis, Wiley—
Interscience), from precursors of general formula (I)
where NRaRb = NH-PG, PG corresponding to a protective

group, such as an acetyl or tert-butoxycarbonyl group.

2007279166

The compounds of general formula (III) are commercially
available, are described in the literature
(Carling R.W. et al., J.Med.Chem., 2004 (47), 1807-
1822, or Russel M.G.N. et al., J.Med.Chem., 2005 (48),
. 1367-1383) or are accessible using methods known to a
person skilled in the art. Some compounds of general
formula (IV) are described in the literature (for
example WO2007/010144). The compounds (V) and the other
reactants, when their method of preparation 1is not
described, are commercially available or are described
in the literature (for example WO05028452, W002048152,
w006040522, w004052869, W004/062665, JP540028330,

GB 870 027, US 410 4385, w004110985, ‘Heterocycles,
1977, 6(12), 1999-2004). ‘

The invention, according to another of its aspects,
also has as subject matter the compounds of general
formulae (Va) and (Vb). These compounds are of use as

intermediates in the synthesis of the compounds of

formula (I).

CF.
CH CH
HzN / _ \ I’:"/ 3 HZN / \ h( 3
N == CH,
e wa (Ve)
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The amines Va and Vb are prepared according to the

processes described in examples Nos. 8 and 10.

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

structures of the compounds obtained.

Example 1 (Compound No. 1)
N-[6—(Methylamino)pyridin-3-yl]-5-fluoro—1—(3-

fluorobenzyl)~-1H-indecle-2-carboxamide

1.1 5—Fluoro—1—(3—fluorobenzyl)—1H—indole—2—carbdxylic
acid

An aqueous sodium hydroxide solution, prepared from

- 1.15 g (28.92 mmol) of sodium hydroxide pellets in

50 ml of water} is added to a solution of 7.6 g
(24.10 mmol) of ethyl 5-fluoro-1-(3-fluorobenzyl)-1H-
indole-2-carboxylate (WO2006/024776) in 241 ml of
ethanol. The mixture is heated for two hours and then
concentrated under reduced pressure. The resulting
solid is taken up in 200 ml of water. The solution is
washed with two times 100 ml of ethyl ether, acidified
by successive additions of small amounts of
concentrated hydrochloric acid and then extracted with
200 ml of ethyl acetate. The organic phase is finally
washed twice with 100 ml of water and once with 50 ml
of a saturated sodium chloride solution, dried over
magnesium sulfate and concentrated under reduced
pressure. After drying at 50°C under reduced pressure,
6.4 g of the expected product are obtained in the form
of a solid which will be used as is in the following

stage.
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1.2 N-[6-(Methylamino)pyridin-3-yl]-5-fluoro—-1-(3—

fluorobenzyl)-1H-indole-2-carboxamide (Compound No. 1)

0.27 ml (1.67 mmol) of diethyl cyanophosphonate 1is
added dropwise at 20°C under argon to a solution of
0.4 g (1.39 mmol) of b5-fluoro-1-(3-fluorobenzyl)-1H-
indole-2-carboxylic acid (obtained in step 1.1) and
0.216 g (1.67 mmol) of 3-amino—6-(methylamino)pyridine
(WO2005/028452) in 10 ml of dry dimethylformamide. The
mixture 1s stirred for 10 minutes and then 0.43 ml
(3.08 mmol) of triethylamine 1is added dropwise. The
mixture is stirred at ambient temperature for 18 hours
and concentrated under reduced pressure, and then the
residue 1s taken up in 50 ml of ethyl acetate. This
solution is then successively washed with three times
20 ml of a saturated sodium hydrogencarbonate solution,
50 ml of water and 20 ml of a saturated sodium chloride
solution and then dried over sodium sulfate, filtered
and concentrated under reduced pressure. The solid
obtained 1is triturated from hot isopropyl ether.
0.471 g of a solid is obtained, which solid is dried
under reduced pressure.

Melting point: 225-227°C

'H NMR (de-DMSO), & (ppm): 2.61 (d, 3H); 5.82 (s, 2H);
6.3 (g, 1H); 6.41 (d, 1H); 7.02 (m, 6H); 7.49 (m, 2H);
7.65 (dxd, 1H); 8.2 (d, 1H); 10.15 (s, 1H)

Example 2 (Compound No. 2)
N-[6—(Dimethylamino)pyridin-3-yl]-5-fluoro—1-(3-
fluorobenzyl)-1H-indole—2-carboxamide hydrochloride
(1:1)

2.1 N-[6—(Dimethylamino)pyridin-3-yl]-5-fluoro—-1-(3—

fluorobenzyl)-1H-indole-2—-carboxamide

0.27 ml (1.67 mmol) of diethyl cyanophosphonate 1is
added dropwise at 20°C under argon to a solution of
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0.4 g (1.39 mmol) of b5-fluoro-1-(3-fluorobenzyl)-1H-

indole-2-carboxylic acid- (obtained in Example 1.1) and

0.229 g (1.67 mmol) of 3—amino—-6-—
(dimethylamino)pyridine in 3.5 ml of dry
dimethylformamide. The mixture 1s' stirred for 10

minutes and then 0.43 ml (3.06 mmol) of triethylamine
is added dropwise. The mixture 1is stirred at ambient
temperature for 18 hours and concentrated under reduced
pressure, and then the residue is taken up in 50 ml of
ethyl acetate. This solution 1s then successively
washed with three times 20 ml of a saturated sodium
hydrogencarbonate solution, 50 ml of water and 20 ml of
a saturated sodium chloride solution and then dried
over sodium sulfate, filtered and concentrated under
reduced pressure. The solid obtained is triturated from
hot isopropyl ether. 0.423 g of a solid is collected by
filtration, which solid is dried under reduced pressure

and used as in the following stage.

2.2 N-[6—(Dimethylamino)pyridin-3-yl]-5-fluoro-1-(3—
fluorobenzyl)—-1H-indole-2-carboxamide hydrochloride
(1:1) (Compound No. 2)

A suspension of the solid obtained in stage 2.1 in
isopropyl ether and a 4N solution of hydrochloric acid
in dioxane is stirred at 0°C. The solid is collected by
filtratioﬁ, dried, again triturated from hot isopropyl
ether, collected by filtration and dried under reduced
pressure.

Melting point: 232-234°C; HCl (1l:1)

'"H NMR (de-DMSO), & (ppm): 3.2 (s, 6H); 5.85 (s, 2H);
6.80 (m, 2H); 7.0 (m, 1H); 7.2 (m, 3H); 7.5 (m, 3H);
8.2 (d, 1H); 8.5 (s, 1H); 10.85 (s, 1H).

Example 3 (Compound No. 12)
N-[6-(Dimethylamino)pyridin-3-yl]-5-trifluoromethyl—-1-

(3—fluorobenzyl)-1H-indole—-2-carboxamide
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0.185.g (1.35 mmol) of 3—amino—6-—
(dimethylamino)pyridine (W02005/028452) in 2 ml of dry
dimethylformamide is added dropwise at 20°C under argon
to a solution of 0.35 g (1.04 mmol) of 5-
trifluoromethyl-1-(3-fluorobenzyl)-1H-indole—-2—
carboxylic acid (W02006/072736), 0.198 g (1.14 mmol) of
N—(3-dimethylaminopropyl)-N’—-ethylcarbodiimide
hydrochloride and 0.165 g (1.14 mmol) of 1-
hydroxybenzotriazole monohydrate in 6 ml of dry
dimethylformamide. The reaction mixture is stirred
overnight, run onto 100 ml of water and then extracted
three times with 50 ml of ethyl acetate. The organic
phases are subsequently combined, washed three times
with 20 ml of water, dried over sodium sulfate and then
concentrated under reduced pressure. The - expected
product is purified by chromatography on a silica
column, elution being carried out with a mixture of
dichloromethane and methanol. 0.19 g of the expected
compound is thus isolated.

Melting point: 192-193°C

'H NMR (de DMSO), 8 (ppm): 3.01 (s, 6H); 5.93 (s, 2H);
6.68 (d, 1H); 6.92 (m, 2H); 7.06 (txd, 1H); 7.32 (m,
1H) 7.51 (s, 1H); 7.58 (d, 1H); 7.78 (d, 1H); 7.85 (d,
iH); 8.2 (s, 1H); 8.39 (s, 1H); 10.39 (s, 1H).

Example 4 (Compound No. 16)
N-[6—(Dimethylamino)-5-methylpyridin-3-yl]-5-fluoro—1-

(3—fluorobenzyl)-1H-indole-2-carboxamide

Compound No. 16 is prepared from 5-fluoro—-1-(3-
fluorobenzyl)~1H—indole—2“carboxylic‘ acid
(WO2006/072736) and 3—amino-5-methyl—-6-
dimethylaminopyridine (GB 870 027) according to a.
process similar to that described in example No. 3.
Melting point: 145-146°C

'H NMR (de-DMSO), & (ppm): 2.28 (s, 3H); 2.78 (s, 6H);
5.91 (s, 2H); 6.91 (m, 2H); 7.06 (txd, 1H); 7.26 (txd,
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1H); 7.31 (m, 1H); 7.41 (s, 1H); 7.58 (m, 2H); 7.88 (s,
1H); 8.39 (s, 1H); 10.39 (s, 1H).

Example 5 (Compound No. 19)
N—[6—(Dimethylamino)-5-methylpyridin-3-yl]}-5-fluoro-1-

(pyridin—-4-ylmethyl)~1H-indole-2-carboxamide

5.1 5-Fluoro—-1-(pyridin—-4-ylmethyl)-1H-indole-2~

carboxylic acid

A solution of 2.1 g (7.04 mmol) of ethyl 5-fluoro-1-
(pyridin-4-ylmethyl)-1H-indole-2-carboxylate and 1.18 g
(21.12 mmol) of potassium hydroxide in 80 ml of ethanol
and 2 ml of water is heated at reflux for 2 hours. The
reaction mixture 1is subsequently concentrated under
reduced pressure. 100 ml of water are added and the pH
of the solution is brought to pH 8 by addition of a
concentrated hydrochloric acid solution. A precipitate
is collected by filtration and is washed with water and
then dried under reduced pressure. 1.5 g of the
expected product are thus obtained.

Melting point: 282-283°C.

5.2 N-[6—(Dimethylamino)—-5-methylpyridin-3-yl]-5-
fluoro-l-(pyridin-4-ylmethyl)-1H-indole-2-carboxamide
(Compdund No. 19)

Compound No. 19 is prepared from 5-fluoro-1-(pyridin-4-—
ylmethyl)¥1H;indole~2—carboxylic acid, synthesized in
stage 5.1, and ‘ 3—-amino—-5-methyl—-6-
(dimethylamino)pyridine (GB 870 027) according to a
process similar to that described in example No. 3.
Melting point: 164-165°C

'"H NMR (de-DMSO), & (ppm): 2.28 (s, 3H); 2.75 (s, 6H);
5.91 (s, 2H); 6.99 (d, 2H); 7.26 (txd, 1H); 7.46 s,
1H); 7.58 (m, 2H); 7.85 (s, 1H); 8.36 (s, 1H); 8.49 (d,
2H); 10.39 (s, 1H).
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Example 6 (Compound No. 20) _
N-[6—(Dimethylamino)-5-(trifluoromethyl)pyridin-3-yl]-

5—fluoro—-1-(3-fluorobenzyl)-1H-indole-2-carboxamide

Compound No. 20 is prepared from 5—flhoro—1—(3—
fluorobenzyl)-1H-indole-2—-carboxylic acid
(WO2006/072736) and 3—amino-5-trifluoromethyl-6-—
(dimethylamino)pyridine according to a process similar
to that described in example No. 3.

Melting point: 142-143°C

'H NMR (de-DMSO), & (ppm): 2.89 (s, 6H); 5.89 (s, 2H);
6.88 (m, 2H); 7.03 (txd, 1H); 7.15 (txd, 1H); 7.31 (m,
1"); 7.42 (s, 1H); 7.59 (m, 2H); 8.4 (s, 1H); 8.72 (s,
1H); 10.65 (s, 1H).

Example 7 (Compound No. 11)
N—-[6-(Acetylamino)pyridin-3-yl]-5-fluoro—-1—-(3—-

fluorobenzyl)-1H-indole—-2-carboxamide

Compound, No. 11 is prepared from 5-fluoro—1-(3—
fluorobenzyl)-1H-indole—2-carboxylic acid
(W02006/072736) and 6-acetylamino—-3-aminopyridine
according to a process similar to that described in

example No. 3.

Melting point: 252-254°C

'H NMR (d¢-DMSO), & (ppm): 2.08 (s, 3H); 5.89 (s, 2H);
6.89 (m, 2H); 7.01 (txd, 1H); 7.15 (txd, 1H); 7.29 (m,
1H); 7.41 (s, 1H); 7.58 (m, 2H); 8.06 (s, 2H); 8.68 (s,
1H); 10.42 (s, 1H); 10.56 (s, 1H).

Example 8 (Compound No. 21)
N-[6-Methylamino-2-methylpyridin-3-yl]-5-fluoro-1—(3-

fluorobenzyl)-1H-indole-2-carboxamide

8.1 6-Methylamino—-2-methyl-3-aminopyridine (Compound
No. Va)
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A Suspension cof 0.4 g (2.39 mmol) of 6-methylamino-2-
methyl-3-nitropyridine (Prace Naukowe Akedimii
Ekconomiczne imienia Oskara  Langego we Wroclawiu
(1988), 435, 119-28) and 0.1 g of 10% palladium-on-—
charcoal in 50 ml of methanol is stirred at 20°C for 6

02 Oct 2012

hours under 4 atmdspheres of hydrogen. The reaction
mixture is subsequently filtered through a celite plug
and then concentrated under reduced pressure. 0.33 g of
the expected product is thus isolated in the form of an
0il which will be used as is in the continuation of the

synthesis.

2007279166

8.2 N-[6-Methylamino-2-methylpyridin-3-yl]-5-fluoro-1—
(3-fluorobenzyl)-1H-indole-2-carboxamide (Compound
No. 21)

Compound No. 21 is prepared from 5-fluocro—-1—-(3-
fluorobenzyl)-1H-indole-2-carboxylic acid
(WO2006/072736) and 6-methylamino—-2-methyl-3—
aminopyridine (Va), prepared in stage 8.1, according to
a process similar to that described in example no. 3.
Melting point: 229-230°C

'H NMR (de=DMSO), O (ppm): 2.18 (s, 3H); 2.75 (s, 3H);
5.86 (s, 2H); 6.26 (d, 1H); 6.36 (m, 1H); 6.85 (d, 1H);
6.91 (d, 1H); 7.03 (txd, 1H); 7.13 (txd, 1H); 7.22 (4,
1H); 7.31 (m, 1H); 7.35 (s, 1H); 7.51 (dxd, 1H); 7.6

(m, 1H); 9.9 (s, 1H).

Example 9 (Compound No. 27)
N-[6-Dimethylamino-5-fluoropyridin-3-yl]-5-fluoro—1-(3—

fluorobenzyl)-1H-indole—2—-carboxamide

Compound No. 27 is prepared from 0.3 g (1.04 mmol) of
5—fluoro—1—(3—fluorobenzyl)—1H4indole—2—carboxylic acid
(WO2006/072736) and 0.3 g (1.57 mmol) of 6—
»dimethylamino—5—fluoro—3—aminopyridine hydrochloride
(WO02004/110986) according to a process similar to that
described in example No. 3.

RECEIVED TIME  2.0CT.  9:14



Ad Park 2/10/2012 12:16:31 p.m. PAGE 86/106 Fax Server

AJ Park
@\ WO 2008/012418 31 PCT/FR2007/001250
—
-
@\ Melting point: 158-159°C
o 'H NMR (de-DMSO), & (ppm): 3.11 (s, 6H); 5.89 (s, 2H);
CD 6.8 (dxt, 1H); 6.97 (m, 2H); 7.12 (m, 2H); 7.35 (m,
g 3H); 7.91 (m, 3H).
O Example 10 (Compound No. 28)
O N-[6-Dimethylamino—4~(trifluoromethyl)pyridin-3-yl]-5—
—
() fluoro-1-(3-fluorobenzyl)-1H-indole~2—carboxamide
~
9\
ES 10.1 Methyl 6-dimethylamino-4— (trifluoromethyl) -
o pyridine-3-carboxylate
@\

A mixture of 2.5 g (10.43 mmol) of methyl 6-chloro—4—
(Erifluoromethyl)nicotinate and 18.4 ml (146 mmol) of a
40% solution of dimethylamine in water is heated ‘at
100°C for 1 hour. A precipitate 1is subsequently
collected by filtering the cooled mixture and is washed
with 150 ml of water. After drying under reduced
pressure, 2.3 g of the expected compound are isclated.
'H NMR (CDCl3), & (ppm): 3.27 (s, 6H); 3.94 (s, 3H);
6.81 (s, 1H); 8.9 (s, 1H).

10.2 6—Dimethylamino~4—(trifluoromethyl)pyridine—B—

carboxylic acid

A mixture of 2.3 g (9.27 mmol) of methyl 6-
dimethylamino-4-(trifluoromethyl)pyridine—3—
carboxylate, obtained in stage 10.1, and 0.78 g
(13.9 mmol) of potassium hydroxide in 50 ml of methanol
and 2 ml of water is stirred at 20°C for 24 hours. The
mixture 1is subsequently concentrated under reduced
pressure. 100 ml of water are subsequently added and
the solution is washed with 100 ml of dichloromethane
and then acldified to pH 4 by addition of concentrated
hydrochloric acid. A precipitate is collected by
filtration and is washed with 50 ml of water. After
drying under reduced pressure, 1.7 g cf the expected
compound  are isolated.
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@\ 'H NMR (de-DMSO), & (ppm): 3.19 (s, 6H); 6.9 (s, 1H);
o §.75 (s, 1H); 12.87 (broad peak, 1H).
g§ 10.3 6-Dimethylamino—-4-trifluoromethyl-3—(tert—

butoxycarbonylamino)pyridine
\O . _
\O A mixture of 1.7 g (7.26 mmol) of 6-dimethylamino—4-—
—
() (Erifluoromethyl)pyridine—-3—carboxylic acid, obtained
(l: in  stage 10.2, 2.03 ml  (9.44 mmol) of diphenyl
ES phosphoryl azide and 2.53 ml {(18.15 mmol) of
-] triethylamine in 23 ml of tert-butanol 1is heated at
@\

90°C for 5 hours. The reaction mixture is subsequently
concentrated under reduced pressure and the residue is
taken up in 50 ml of water and extracted 3 times with
50 ml of dichloromethane. The organic phases are
combined, washed with 50 ml of water, dried over sodium
sulfate and then concentrated under reduced pressure.
The oil obtained is purified by chromatography on a
silica column, elution being carried out with a mixture
of dichloromethane and methanol. 0.75 g of the expected
product 1s thus isolated.

'H NMR (CDCl3), & (ppm): 1.39 (s, 9H); 3.07 (s, 6H);
5.91 (broad peak, 1H); 6.53 (s, 1H); 8.31 (s, 1H).

10.4'6—Dimethylamino—4—trifluoromethyl—3—aminopyridine
hydrochloride (amine Vb)

A solution of 0.73 g (2.39 mmol) of 6é-dimethylamino—4—
trifluoromethyl—B—(tert—butoxycarbonylamino)pYridine,
prepared in stage 10.3, in 8.5 ml of 4N hydrochloric
acid 1in dioxane 1is stirred at reflux for 5 hours.
200 ml of ethyl ether are subsequently added to the
cooled reaction mixture. 0.6 g of a precipitatev is
collected by filtration.

Melting point: 198-201°C

"H NMR (dg-DMSO), & (ppm): 3.11 (s, 6H); 7.2 (s, 1H);
7.21 (broad peak, 2H); 8.09 (s, 1H).
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10.5 N—[6~dimethylamino-4—(trifluoromethyl)pyridin—-3-
yl]-5-fluoro-1-(3-fluorobenzyl)-1H-indole~-2—-carboxamide
(Compound No. 28)

Compound No. 28 is prepared from 0.3 g (1.04 mmol) of
5—fluoro—1—(3—fluorobenzyl)~1H;indole—2—carboxylic acid
(WO2006/072736) " and 0.328 g (1.36 mmol) of 66—
dimethylamino—4-trifluoromethyl—3-aminopyridine
hydrochloride, described in stage 10.4, according to a
process similar to that described in example No. 3.
Melting point: 209-210°C

'H NMR (CDCls), O (ppm): 3.2 (s, 6H); 5.86 (s, 2H); 6.75
(s, 1H); 6.82 (m, 1H); 6.98 (m, 2H); 7.12 (m, 2H); 7.3
(m, 2H); 7.41 (m, 1H); 7.66 (s, 1H); 8.61 (m, 1H).

The chemical structures and the physical properties of
some compounds of general formula (I) éccording to the

invention are illustrated in the following table 1.

In this table:
- the “M.p.” column gives the melting points of the
products in degrees Celsius (°C);
- 1in the “Salt/Base” column, “-" represents a compound
in the form of the free base, whereas *“HCLl” represents
a compound in the hydrochloride form and the ratio in
brackets is the base:acid ratio;

“nPr” represents a linear propyl chain, *“cycloPr”
represents a cyclopropyl group and “Ac” represents an

acetyl group.
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Table 1
X H  ZF
\ N—( ,—NRaRb
L2,
N o]
)
oy 0
NG | Xop Xas Xey Xs v z,2,2,2, | NRR, |wp. o) | S2IY
Base
1 HFHH 3-flucropheny! CH,CH,CH, N NHCH, 228 - 227 -
2 | HFHH | 3fucrophenyl | CH,CH,CH, N | N(CHy); | 232-234 (’1“:’;‘)
3 HF.H B phenyl CH, CH,CH, N NHCH, f.46 =247 -
4 M, F,HH phenyl CH,CH,CH,N N(CHa)z 186- 197 -
& HHFH 3-fluorophenyl CH, CH, GH, N N{CH;), 194 - 198 -
6 H F,H,H | 3fluorophenyl | CH,CH,N,CH | N(CHs); | 190-182 -
7 H F, H H 2-fluorophenyl CH,CH,CH, N NHCH; 253 - 254 -
B H F.H H 3-fluorophenyi CH,CH,CH, N NHnPr 132-134 (l:ﬁ;
9 HF HH 3-flucrophanyi CH, CH,CH, N | NHcycloPr | 120-140 (:K?)
] 208- 208 -
10 H.F.H,H | afluoraphenyl | CH, CH, CH, N N(CHa), 228 - 228 (:;c%
1 H F, HH 3-flucrophenyl CH,CH,CH, N NHAc 252 - 254 -
12 H, CFa, M, H | 3-fiuoropheny! CH, CH, CH, N N{CHys). 182 - 1083 -
13 | HF.HH | 3uoropheny | CCHa CHCH I yop), | 183185 | -
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+ [ Salt/
& No. | X, %z Xa, Xq Y 2,2, 4, %4 NRR, \MP.(°C) | g ce
g 14 | H,H,CFs, H | 3fiuorophenyl | CH CH,CH,N | NHAc | 293-295]| -
O 15 | HEHH | Suoropnenyr | CCRCRCHA oy, | a5 -
1 | HEHH | Sfuorophenyt | O CCHLCH L yopy, |51 | -
&g 17 | MEHH | pyridindy ccmf&c& NCMy), | 217-218 | -
E; 18 | HFHH | pydinawt | CORCRE A ek lotsam | -
g; 19 | MFEHH | pyidnay | CHCCHCH, N(CHa), | 164-185 | -
ES 20 | HFHH | Muoophenyt | CHECR M oy, | aeaiaa | -
53 21 | HFHH | afuorophenyl | O CCR | now, 2920 | - |
z88-241 | HO
22 | HFHH | 3fuorcphenyl { CH,CH NN | N(CHd) (1)
169-170 | -
23 | H,CFy, H, 1 | 3-fucrophenyt CH,CH, N, N N{CH;). 138 -139 -
24 | H,H,CFy,H | 3fluorophenyl | CH.CH,N,N | N{CH;), | 266-267 | -
25 | HCFy M H | pyridindyl | CH,CH,N.N | N(CHy) | 268-272 (*ﬁ’)
26 | HFHH pyridin4-y! CH,CH,CH, N | NHCH, | 220-222 1 -
27 HFHH 3-fluorophenyl CRGEWN N{(CHa)» 168 - 159 -
28 | HFEHH | 3fuorphenyy | CCFR S CH Ny, a09.210 | -
The compounds of the invention were subjected to
in vitro and in vivo pharmacological assays which
demonstrated their advantage as substances possessing
therapeutic activities.
The cbmpounds of the invention also exhibit

characteristics of solubility in water which favor a

good in vivo activity.

Test

of the

inhibition

of the

current

induced by

capsaicin with regard to rat DRGs

— Primary culture of rat dorsal root ganglion (DRG)
cells:
The neurons of the DRG naturally express the TRPV1

Fax Server

receptor.

Primary cultures of DRGs of newborn rats are prepared

from one—-day-old rats. Briefly, after dissection, the
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ganglions are trypsinized and the cells dissociated
mechanically by gentle trituration. The cells are

resuspended in an Eagle's basal culture medium

02 Oct 2012

comprising 10% of fetal calf serum, 25 mM KCl, 2 mM

alutamine. 100 na/ml of gentamicin and 50 nao/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
cells are incubated at 37°C in a humidified atmosphere
comprising 5% of CO, and 95% of air. Cytosine [B-D-
arabinoside (1 pM) 1is added 48 h after culturing, in

2007279166

order to prevent the growth of non-neuronal cells.
After culturing for 7-10 days, the cover slips are
transferred into experimental chambers for . .the. patch

clamp studies.

— Electrophysiology:

The measurement chambers (volume 800 Ul) comprising the

cell preparation are placed on the stage of an inverted

microscope (Olympus IMT2) 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

solutions which has 8 inlets, the single outlet..oFf .o
which, composed of a polyethylene tube (opening

500 pm), 1s placed at least 3 mm from the cell studied.

The “whole cell” configuration of the patch clamp

technique 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 Axopatch 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 simultaneoﬁsly recorded digitally (sampling
frequency 15 to 25 Hz) and acquired on the hard disk of
the PC.
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The application of a micromolar capsaicin solution
produces an incoming cationic current with regard to
the DRG cells (voltage set at -70 mV). In order to

02 Oct 2012

minimize the desensitization of the receptors, a
minimum interval of one minute between two applications
of capsaicin 1is observed. After a control period
(stabilization of the capsaicin alone response), the. . ... . .
test compounds are applied alone at a given

- concentration (concentration of 10 nM or 0.1 nM) for a

period of time of 4 to 5 minutes, during which several

2007279166

capsaicin + compound tests are carried out (obtaining

the maximum inhibition). The results are expressed as %

of inhibition of the control capsaicin response.

The percentages of inhibition of the capsaicin

(1 microM) response are between 20% and 100% for the
te

most active. compounds of the {invention sted at a2

concentration of 10 nM to 0.1 nM (see example in
table 2). '
The compounds of the invention are thus effective

in vitro antagonists of receptors of TRPV1 Ltype.

Table 2
Compound No. % Inhibition by the DRG
patch technique
1 53% (1 nM)
12 | 100% (1 nM)
17 60% (10 nM)
19 33% (10 nM)

Mouse corneal irritation test

The irritating nature of capsaicin is easily assessed
on the cornea since this organ 1is one of ‘the most
innervated by C fibers. 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 behavior
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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 behavior does not exceed 2 minutes of
observation and the animal then resumes 4its 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 capsalicin at these doses is
less than 2 minutes. '

Summary of the methodology:

The principle of the series of experiments 1is to
determine whether the compounds of the invention can
influence the Dbehavioral response induced by a given
amount of capsaicin. Capsaicin is initially diluted to
25 mM in DMSO and is diluted, for its final use, in
physiological saline with 10% Tween 80. It appears,
from control studies, that the solvent has no effect
under these conditions.

In practice, the test product, prepared at 25 mM in
DMSO and diluted for its final use in physiological
saline with 10% Tween 80 to the stronger concentration
of 500 pM, is administered in local application at the
surface of the cornea under a volume of 2 pl, 10
minutes before the application of the capsaicin. The
animal recelves the ocular instillation of 2 Ul of a
160 UM capsaicin solution prepared as indicated above.
During observation for 2 minukes following the .
instillation, the number of rubbing actions on the

instilled eye by the ipsilateral front paw 1s counted

for each animal. ‘

For a given group, the percentage of protection is

calculated as follows:

P = 100 - ((mean number of scratching actions of the

RECEIVED TIME  2.0CT. 9:14
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group treated with the compound/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 ot the invention, used at

a concentration of 500 upM, are between 20% and 100%

(see example in table 3):

Table 3
Compound No. % P (500 puM)
1 23%

The results of these trials show that the most active
compounds of the invention block the effects induced by
the stimulation of the TRPV1 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
involved.

Thus, according to another of its aspects, a subject
matter of the invention is medicaments which comprise a
compound of formula (1) or a pharmaceutically
acceptable salt or also a hydrate or a solvate of 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-—
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N related pain, trigeminal neuralgia, cephalgia,
?3 migraine, dental pain, burns, sunburn, bites or stings,
CD post-herpetic neuralgia, muscle pain, nerve compression
E; (central and/or peripheral), marrow and/or brain

trauma, ischemia (of the marrow and/or brain) ;o

O neurodegeneration, hemorrhagic vascular accidents (of
52 the marrow and/or brain) or post-stroke pain.

(@) The compounds of the invention can be used for the
FG preparation of a medicament intended to prevent and/or
ES to treat urological disorders, such as bladder
53 hyperactivity, bladder hyperreflexia, bladder

instability, incontinence, urgent urination, urinary
incontinence, cystitis, renal colic, pelvic
hypersengitivity and pelvic pain.

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

These products can also be used for the preparation of
a medicament 1intended to prevent and/or to treat
gastrointestinal disorders, such as gastro—esophageal
reflux disorder, stomach ulcers, duodenal ulcers,
functional dyspepsia, colitis, TIBS, Crohn’'s disease,
pancreatitis, esophagitis or biliary colic.

The compounds of the invention can also be used for the
preparation of a medicament intended to treat diabetes.
Likewise, the products of the present invention may be
of wuse 1in the prevention and/or the treatment of
respiratory disorders, such as asthma, coughs, COPD,
bronchoconstriction and inflammatory disorders. These
products can also be used to prevent and/or to treat
psoriasis, pruritus, irritation of the skin, eyes or
mucous membranes, herpes or shingles.

The compounds of the invention can also be used for the
preparation of a medicament intended to treat

depression.

According to another of its aspects, the present

RECEIVED TIME  2.0CT.  9:14



AJ Park 2/10/2012 12:16:31 p.m. PAGE 96/108 Fax Server

AJ Park

@\ WO 2008/012418 41 PCT/FR2007/001250
E; .
@\ invention relates to pharmaceutical compositions
?3 comprising, as active principle, a compound according
CD to the invention. These pharmaceutical compositions
E§ comprise an effective dose of at least one compound

according to the invention, or a pharmaceutically
O acceptable salt, a hydrate or a solvate of said
O compound, and at lcast onc pharmaccutically acccptablc
E; excipient.
FS Said excipients are chosen, according to the
ES pharmaceutical form and the method of administration
53 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 optional salt, solvate or hydrate, can be
administered in unit administration form, as a mixture
with conventional pharmaceutical excipients, to animals
and human beings for the prophylaxis or the treatment

of the disorders or diseases mentioned above.

The appropriate unit administration forms comprise oral .-
forms, such as tablets, soft or hard gelatin capsules,
powders, granules and oral solutions or suspensions,
sublingual, buccal, intratracheal, intraocular and
intranasal administration forms, forms for
administration by inhalation, topical, ftransdermal,
subcutaneous, intramuscular or intravenous
administration forms, rectal administration forms and
implants. The compounds according to the invention can
be wused, for topical application, in creams, gels,
ointments or lotions.

By way of example, a unlilL admlnlstrallon Corm of a

compound according to the invention in the tablet form
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can comprise the following components:

compound according ToO the 1nventilion 30.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

Said unit formé comprise doses 1in 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 lower
dosages are appropriate; such dosages do not depart
from the scope of the invention. According_to the usual
practice, the dosage appropriate to each patient is
determined by the physician according to the method of
administration and the weight and response of said
patient.

The present invention, according to another of its
aspecls, 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.

In this specification where reference has been made to
patent specifications, other external documents, or
other sources of information, this is generally for the
purpose or providing a context ror discussing the
features of the invention. Unless specifically stated
otherwise, reference to such external documents is not
to be construed as an admission that such documents, or

such sources of information, in any Jjurisdiction, are
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@\l prior art, or form part of the common general knowledge
?3 in the art.
g THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
O 1. A compound corresponding to the formula (I):
\O
—
@)
~
9\
~
-
-
@\

in which:

X1 represents a hydrogen or halogen atom or a Ci-Ce—
alkyl, C3—Cq-cycloalkyl, C3—Cr—cycloalkyl—-Ci—Cs—
alkylene, C1—Ce¢—fluoroalkyl, cyano, C (O)NR1Ry,
nitro, Ci~Ce—thioalkyl, -S(0)-Ci-Ce-alkyl, -S(0)s—
C1—Ce—alkyl, SOzNR1Ry, aryl—-Ci;—C¢—alkylene, aryl or
heteroaryl group, the aryl and heteroaryl
optionally Dbcing substituted by onc or morc
substituents chosen from a halogen or a Ci1—Ce—
alkyl, Cs—Cr—cycloalkyl, C3-Cr—cycloalkyl—Ci—Cs—
alkylene, Ci;-Ce-fluoroalkyl, C1—Ce—alkoxyl, Ci—Ce—
fluoroalkoxyl, nitro or cyano group;

X2 represents a hydrogen or halogen atom or a C1~Ce—
alkyl,  C3-Cr—cycloalkyl,  Cs—Cy—cycloalkyl—Cqi—Cs—
alkylene, Ci-Ce¢ fluoroalkyl, Ci1—Ce—alkoxyl, C3-Cq—
cycloalkyl-Ci—-Ce¢—alkylene-0—, Ci1-Ce—fluorocalkoxyl,
cyano, C(0)NR1R2, C1—Ce¢-thiocalkyl, —S(0)—C1—Ce¢—
alkyl, —5(0})2-C1—Ce—alkyl, SO2NR1R3, aryl-C1—Ce—
alkylene, aryl or Theteroaryl, the aryl and
heterocaryl optionally being substituted by one or
more substituents chosen from a halogen or a Ci1—Ce—
alkyl, C3—Cs—cycloalkyl, Cs—Cy—-cycloalkyl—-C;—Cs—
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1 owhich:

e
n
I

X1 repureser nydrsgen or halagan atom or oa $yeCe-

alkyl, Ci-Ch=oycloalkyl, CanChr-oyoloal Ryi-Ci=Cam
alkylene, Cy=Cs~tivoroaikyl, Cyano, CUOYNEARS,
aitee,  Ci-le-thioalkyl, =8i0)-T:- hgnalzyl, =G0 -
Cy-Camaliyl, BN R, aryli-Ui-Ce-alkyvlene, soyvl or
Aeterocaryl JrOLp, the aryi sncl netercarvl
ooticnally  Delng  substituted by one  ov  more

susstitaents ohosen from s nalegen or & Ci-Ce-

EREBTEN .'\ .- [ . ™ R e a

aLKRvdLi, FRROEE Yyl .,.....k\’ LT LG AL k)’J. SCa il
Tt et e ~ F 20 TSRO T - o PRI -

aikyiene, L1~ngf;u010a;ky¢, Cr—-lg-alilXoxyvi, C;-C¢

L)
:-.‘
[
o
i~
~
C
by
1o
N
o
W

~
bee
_.4-
(1

Lro Or CY&anc Jgroup:

X, Tepresenits A ?wdrowwt Gr haliegen atom or a C3-Cg

IR -~ 4 - A HIR PR : ~ - . o~
alkydi, Ciy-Chr-oynioalkyl, C4-C o LRy LU
P N ™ e B Y vy Y s - R O T S . R
ailkyieng, C(Ci-Cefluoroalkyl, Ci-Tg-alkaxyl, Oz-09-
- S o
Tgmalkylens-0-, Ci-Ce-Lluorosliroryl,

CIHER:R,, T -Og-thionlkyl, SRR WP ST

Qia~Ci~Ce-alkyl, SCLURR,, X VIl il
aryl oY netercaryl, tne aryl  and

pticnally bReing sebstituted by one or

-~

ks chosen from a nalogen or a Op~e-

Chaecvelcallyl, Co-Cre bg\,lk\,1k3,1n.b_.~c-
alkyiene, D.-Ce-fluorcal k},"l ¥ 1—~Ce~ ik oY 1 R T
flusrocalkexyl, niZyo v oyane group;

¥ioand Xy represent, iadoapendently of one ansther, a

nydrogen or nalogen atom ov s O-Ce-alkyi, o Ca-Ci-
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cyclealkyl, C3-Ci-ocyolzalkyl~Ci-Ta-allkviene,

flucrcalkyl, O;-Cs-alkoxyl, Ci-Cr-cyciocalky

o

alkylene~0~, Ci-Ci—fluornaliovwyl, ovanoc, 00

Dy

iy, NRyRR,, 1-Cs-thinalkvli, ~5i0) =0y ~C

»

Fax Server

¢7/ac1es

- Cam
v =0 l_‘:f:"'
NP1y,

Te—alkyl,

(21 ,-C—Cemalkyl, SQMREL, WRCOR:, NE:EDLRe, arvl-

Ci-Tgralxyviens, aryl or heteroaryi group, thz aryl

and hetevosryl cptisnally being substitcted by one

or rore sunstituents chosen from a haliog

Ci-Ce—alkyl, Ca-Cu-cvelioalkyl, Ty Cheoye

C.~Cg-flucrcalioxyl, nitre or ovano gooup;
S0 Ze2p 74 and 2y reprasent,  Independentiy

austhey, a altregen avon o7 a C(Rg) g

aoCs-aliylene, Da-Cg-fluoreallkyl, Ca=Cg-al

i one

.
Qup,  at

least one c<orresgponding to 2 citrogen ator and at

lzast ons corresponding to a CiRg group: the

ANitregen atom oxr one of Lhe nitrogen atoms

vosibicen 1,

referencs
thio graup;

nols equal toe O, 1L, 2 oor 3;

Y represenlbs an aryi  or A hevervaryl  opt

carbon

Lo this

ionally

suhstituted by one or more groups choesen frow a
halodernr atom or a Cy-TCi-aikyl, Cy-li-cyceloalkyl,
CynmoyoioalRyi-Ci-Co~ainylans, Cy=Ce-flucrcallkyl,
hyiroxyi, Cr-Cemalkoxyl, Cos-Cr-oyeloalkyl-Ci-e—

trylene-C-, Ci-Zg-flusroalksxyl, cyano, ©

alkyl, ~C{0) o Cy-Cy—alyyl SQNK; R,
NELSO;R,,  arvi-Qp-le-alkyviene or  azyl gro

aryl and the aryi-C

from a haloagen or a Ci-Cg-alkyl, Cg"Cy"CYCi
Cy~Co-oynleal kvi~Ci-Cy-alkyiene, i =Ce-FLluoy

CoTOupR;
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of one another, &
o - RN L R I S S
Cx-Cr—oycloaikyl,

Cy-Cy-Tiluoroaliyl,

10 Oct 2012

epticnally to  be subscituted by one or mors Ba
groups which are identical o ox different from

cne ancthesr;

Re  represents a halogen ator or a Ci-Ce-allkyl, CueCo-
cycioalkyl, Cy-Timoyeloaibyl-0;-Ci-alkylens, Ci~Tg-

2007279166

wyl, Co-Co-aycloslivl - -Cy-

~fiuorosluozyl, i-Ce-thi Qv:;yi'

(=34 3 ke P -y P -
~5407 ,~0,-C TRLKY L, Ccyano,

CUIOYNRL R, NRGR,, SONDYR,, NPSIOR,, NR3._<;0-,~_1:.,-, .
A

GCI{OY R R, NE3TO0Re,  NWE4COUR:H,, hydrozyvl, thiol

oxo, tnioe, aryl-il-Ce-alkyliene, sryl ov heteroary}

aryl and the hetercaryl optionally

peing substituted oy one oy woke  substitusnis
chosen from a halegen o a  Cua-d . Cu—C-

cycleallyl, Cs-Ch-oveloalkyl-Ci-Th-a
flucrealkyl, Ci-Cemallkonyl, Oy g
nikEs ST Cyang Qroup;

&y and 2y pepresent, independerntly of one  another, a

aydroegen akton or & Cp-Cy-ainyi

(]

ro SaCi-cycloalkyl,
Ciy-~Ta-cycloalkyl~Ci~Oy-alikylens, aryl-Ui-Ce-alkylens
ceoaxyl group; or Ry snd Ry toegether form, with the
nitrogen atow which carvies them, an azetidinyd,

pyrrelidinyl, piperidinyi, azeginyl, moophol

iomorphcoliinyl, mlszlazinyl or  nowegipersal

group, this group opti onum;" meing substitutaed by

o~ ~ 2 T ~ . o~ S|

Cy=Ch-ovalioslikvl, Loy YO ANE LY L
o qeen s r~ '-- T P PR
aryi-Cr—-Cy-aluylens, aryl R4

hetaroarvi group:;

Ry snd Ky represent; independently of oue ancothey, 3

< r
- - 3 - R s . ~ -~ ‘- - 2 NN
nydragant atom or 2 Cy-Jgmalkvl, Ci-Co-oveloalkyl,
d ~ PP o .~ e e N - - b1 -~
T3 Chyaynloglkyl -0 -Ch-alkyiene, Aryi-C.-Cy-

alkyleue, avy

or hetarcaryl growp;
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&; represests a C.-Cu-alkyl, -Cy-oycioalkyi, C3=Uy-
cycloaibyil-Ci-Ci~alkyliene, aryi-C.~Cs-slkvianeg,
?.r".i. '\-).L h( - \1 /) J '\:1. \\')\\

Kz represents a O 2n oY naiogen atom or & iUy
alxyl, Ci-Coh-ayoloalkyi, Ca=Co-oveloal kvi~Ci =Ty~
alxylens, O ~-Ce-flusvsalxyl, O~Ce-alkoxyl, -

cycioalkyl-C

CimCem

hydeosyl, th
Ry repragsents a
cyvclaealkyl,
fiuoroalky],
ikylene-G-,

i “'("J(‘ o

it being possibla

componnd of  general

- i) - -
acird, and in the
> Tire

one Fnot

alkyl ox )

2 S ENYYEY Ty Y ]
3. The cowmpounsg

wherein N: andg Xg
X: are chosen, i
hydrogen cr halog

4., The compound

groug, akb

croup;

A . . L -
e bhase o7 ofoan

~Ca-finoros? 'K\’ A

e WINEAn

1-gmalRKyviene-C-, Zi-Ce-fiunorcalikoxyl,
AN -31Q)-C

mCamalxyl, =S {GY )Ty Cymr

~Ce~alilkviene, neverasryl,

ici, ome or Lhic group:
nydrogen ataon or oz Di-Ce-alkyvl, O3-0C5-
Ca=Cy=n =0y -Ca-alkylene,  Ci-y-

C;uﬁvncyclca}J3;l—di—C5~

Ci-Ce-fiuacrsalxoxyl,

~
ROr T

axvyl, aryi-Cy-
heteraaryv ’

(PRSP AR SR .
-

fox

S5 ALARYY I
of

the ox:

the nitrogen atow or aboms

fomreula {IV Lo be in

adddix

fomm,

cion salt

formala {IY as olain i claim 1,
and Xy are chosan, independently of
wrdrogen ox halogen atom or 3 Oy -Cge

GrouR.

of Lormula (1) as claimed in ciaim 2

rapresent 3 nydresen atom and X

naependantly of one apother, frowm a
ierr atom or & Cy-Ts-fluoroalivl group.
of Formula (1) as claitwed in anv one

23,
anotiher, a  nitoo grnooacom  or A

least  twoe of tinewm ocortespornding to a

the

atoms  presgsent in the ring, definad as ailtrzogan of
position 1, opticnally Leing substituted by Ry when the
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N carbonrn atom in the 2 or 4 posivion with zespect to this
+~ _ ‘
O reference nitzogen 1g sucstitutes Dy an ocze or Lhio
CD group:! Re and Ry Leing as defingd in the general formuliea
- -
— (I} accoexaing to claim i

5. The compound of formula (7)) as claimed in claim 4,

ol
1)

wierein

s ey €t v 1
yeonr2gene

2007279166

P4

whersin %2y,

Qe Anotne

Cayrxe

CHYTSPONal
TYYES D C 4= S
nreseni In

irn the 2 o
sl eayen 1A
29 be: i

accoriding te

nydrcgen alko

COMVCUr: Kol

g Z2s ranresent a CiRg) group and 4. and ¥
& nitvocen  atom, By corresponcling  to A

Sl i o

of

2 o e gy
N HIGON BN SR

formuia ([) as o

42, %3 ang Ze xepressent, independently of
¢, 2 atom or a CiRe) gosuz, one
g a nivrcogen atom  snd  the obthers
g Lo CHRyy groun;  the ailtrogsn atom
the ring, defined ss nitrogen OF position 1,

B4 Lhhe carbon

thi

substituted by whien,

o e

respeact

e s redarence
subhstitulted by an oo oz thio groupr ¥y and
23 defined in ths general formuls 1

olaim 2

v

7. Thne compound of formula (%) &s claimsg in ¢laim &,
wiherein Z; and 2, reguaessnt a CiRg) grouvd snd Z: and 2y
represent, Lndependently of one another, & nicgogen
atam or a C{Rg) group, cne of Zg and D morrescoanding To
e T{Re}r  qrouvy,  ERs cpresenting a hydrogen or halogen
atom or 2 CpJg~alky1 or Ty {w-lcOfoalk\J Qroup.

I The CuPPOJJu of formuta (TY as Claimed in claim 7,
wherein 72, represents a nitregen atom and 24, Z: and Z,
repregsanl, I endenitly of one anohtbher, a C(Re) group,
Re zepresenting a hydrogenrn oxr halogen atow ov a Gyl
alkyl or Cp-Ce-fiucesalkyl groud.

c. The conpound of (i) as in any ona
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Wdoof foreula (1) as claimad in any one
X

af claims 1 toe Y, wharein ¥ represenits an aryl or A
heteroaryl optionall supstituted by one oy rnore

halocen atows.

i,  The
of c¢laims 1 t
independ
CieCemallkyvl; C

alkylans, Cu-Cg-

Coyiy-cycloalkyl-

wossivle for Ra

one 2 rnore R

dently of

compound of forwuala (I as oclaimed in any one

" o 29 R
3 ;‘-', whers Réx I2 R Do 9} represeny,
£ oous anothner, & hvyvdrogen asilom o =
~Cy-Cycivaiiyd, Cy~Cr—oye hoalky Ly iy

ZTOUR,
ard Bh to e opticnally substituted by

¢ groups vwhich ars  ddentical to or

difierenst from one ancther;

RC represents a

iz, The cowmpoun
of cizins Yt
ireed Jenitiv o0
Z.=Cs-s3lkyl ox C

Cr-Cgmalkoxyvli, MNH; or hydrcezyl grous.

nd of formuia {I) as claimed in any one

WRNEYeln  RaE and Ko repomesgent,

of one ancther, a bLydrogsn atom or A

y-ly-cyvaeloalkyl grouap, Lt teing possiisie

-

For Ba snd Rb te me optionaily substituted by one or
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