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(54) Title:

1-PHENYLPYRAZOLE-3-CARBOXAMIDES ACTING ON NEUROTENSIN RECEPTORS

(54) Titre: 1-PHENYLPYRAZOLE-3-CARBOXAMIDES ACTIFS SUR LES RECEPTEURS DE LA NEUROTENSINE

(87) Abstract

Substituted
1-phenylpyrazole-3-
carboxamides of formula
(I) are disclosed for use
as compounds  having
high affinity for human
neurotensin receptors.

(57) Abrégé

L’invention a pour
objet des 1-phénylpyrazole-
3-carboxamides  substitués
de formule (I). Application:

CO-NH-AA(OH)

)

composés ayant une grande affinité pour les récepteurs humains de la neurotensine.
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Substituted 1-phenyl-3-pyrazolecarboxamides active on
neurotensin receptors, their preparation and
pharmaceutical compositions containing them

The present invention relates to new substi-
tuted 1l-phenyl-3-pyrazolecarboxamides having a great
affinity for human neurotensin receptors, to a process
for preparing them and to pharmaceutical compositions
containing them as active principles.

The first synthetic non-peptide potential
medicinal products capable of binding to neutotensin
receptors have been described in EP-0,477,049. They are
amides of 3-pyrazolecarboxylic acid, variously substi-
tuted with amino acids, which displace iodinated
neurotensin from its receptor, at doses of less than
one micromole, on guinea pig brain membranes. This
series led to the development of a compound,
2-[(1-(7-chloro-4-quinolyl)-5-(2,6-dimethoxyphenyl)-
3-pyrazolyl )carbonylamino] -2-adamantanecarboxylic acid,
SR 48692, endowed with potent and selective
neurotensin-antagonist activity (D. Gully et al., Proc.
Natl. Acad. Sci. USA, 1993, 90, 65-69).

The feature of the series of products
described in EP-0,477,049 is the presence at position 1
of the pyrazole ring of, in particular, a phenyl,
naphthyl or 4-quinolyl group, substituted or
unsubstituted. More especially, SR 48692 possesses a 7-
chloro-4-quinolyl group in position 1 of the pyrazole.

-

The products described in this document having a
naphthyl or 4-chloro-l-naphthyl group in position 1 of
the pyrazole ring have an extremely high affinity for

the guinea pig neurotensin receptor, since their ICgg

is of the order of 1 to 10 nanomoles, whereas their
affinity for the human receptor is lower since their
ICgp is from 10 to 100 nmol.

It has now been found that, by substituting

the phenyl group of l-phenyl-3-pyrazolecarboxamide com-

pounds with particular groups, the affinity for neuro-
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tensin receptors is increased, and more especially the
affinity for human neurotensin receptors is increased.

In addition, the compounds according to the
present invention show in vivo a broader spectrum of
activity than the compounds described in EP-0,477,049
as antagonists of the neurotensin receptors.

Thus, the present invention relates,
according to one of its aspects, to new substituted 1-

phenyl-3-pyrazolecarboxamides of formula:

CO-NH-AA(OH)

4y

in which:
- R; represents a group chosen from:

-T-CN;

-C(NH;)=NOH;

-C(=NOH)NH(CH3 ) NR5Rg;

-T-C(NR12R13)=NRj4;

-C(NH3)=NO(CH3 ) rNR5Rg:;

-T-CONR4Rp;

-T-CONR7Rs;

-Y-CO2R7;

-ORg’

-T-NRgRg, on condition that Rg and Rg do not simul-
taneously represent hydrogen when T represents a
direct bond;

-T-N(R7)CORg;

-SO2NRZRp;

-T-N(R7)SO2R'7;

—T—NR27R28;



-NRaRp represents a group chosen from:

NR(R, ; NR,(CH,)CRR(CH)NRR, ;

® ©
-NR,,(CH,),CR,R¢(CH,) NR, R, R, .Q

/,ﬂA, // Ry
- -NR,(CH,), —CH NR7 § \ C —(CH,),—NRR,
g’ N’

Ry °<
-NH—@ ; -NH@— : NR,;;
’ N \\_L’/

-NR,(CH))CN ;  -NRy(CH)C(NR;;R;3) =NR,, ;
-NR,(CH,),CONH, ; -NR,(CH,) COR, ;
-NR,,(CH,),CR;R((CH,), NR, (R, ;

- Ro represents a group chosen from:
o -XOR;; -CHR,COR,; -(CH)CH(NH,)COR, ;
- Rg represents a group chosen from:

-X-NRR, ; -Y-CONRR; -Y-CO,R,; -Y-SO,NRR,

A_c/ N— @, |
L R, 5 “w R, ;

-~ Reg represents a group chosen from:

® o
s Ry -Y-NRR(; -Y-NHCOR,  ; -CHR)NRRg; -Y-NR;RyR,,Q

‘__( R, ; -(CH)) CN ; CH,) C(NR R ) =NR,, ; -NR R ,

- Rp and R3 each independently represent hydrogen, a
(C1-Cg)alkyl, a (Cz-Cg)cycloalkylmethyl, a (C3-Cg)-
cycloalkyl, a halogen, a nitro, a trifluoromethyl, a

20 group -OR4, a group -NRgRg, a l-pyrrolyl, a cyano, a

carbamoyl;
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- or Ryp and R3 together constitute a trimethylene,
tetramethylene or pentamethylene group:;

- R4 represents hydrogen; a (Cj3-Cg)alkyl; a (C3-C4)-
alkenyl; a (C3-Cg)cycloalkyl; a (C3-Cg)cycloalkyl-
methyl; a (Cl—C4)alkoxy(cl—c4)alkylehe; a benzyl;

- R and Rg each independently represent a hydrogen, a
(C1-Cg)alkyl; a (Cz-Cglalkenyl; a (Cz-Cg)cycloalkyl-
methyl; a benzyl; or Rg and Rg, together with the

nitrogen atom to which they are attached, represent
a heterocycle chosen from: pyrrolidine, piperidine,
morpholine, thiomorpholine, piperazine substituted
at position 4 with Rg, aziridine, azetidine and

perhydroazepine;
- R's and R'g each independently represent a hydrogen

or a (C;-Cg)lalkyl; or alternatively, R's and R'g,

together with the nitrogen atom to which they are
attached, represent a heterocycle chosen from:
pyrrolidine, piperidine, morpholine, thiomorpholine
and piperazine which is unsubstituted or substituted
at position 4 with a (C;-Cg)alkyl;

- R'7 represents a (C;-C4)alkyl; a phenyl which is
unsubstituted or substituted one or more times with
a (C1-C4)alkyl; a group -X-NRgRg:

- Ry represents a hydrogen, a (C;-C4)alkyl or a benzyl:

- Rg represents a hydrogen, a (C;-Cg)alkyl, a hydroxyl,
or Ry and Rg, together with the carbon atom to which
they are attached, constitute a (C3-Cg)cycloalkane;

- Rg represents hydrogen, a (C;-C4)alkyl, a benzyl, a
group -X-OH or a group -X-NR'gR'g, a (C3-Cg)alkenyl;

- Rjp represents a hydrogen, a (C;-Cg)alkyl, a benzyl,

a carbamoyl, a cyano;

- R11 represents a hydrogen, a (C;-C4)alkyl, a group
-X-OH, a group -X-NR'gR'g:




- Rj2 and Rj3 each independently represent a hydrogen
or a (C;1-C4)alkyl;

- Rj4 represents hydrogen, Rj4 can, in addition, repre-
sent a (C;-C4)alkyl when Rjy represents hydrogen and

5 Rj3 represents a (C;-C4)alkyl;

- or Rj3 and Rj4 together represent a group Z;

- R1j5 represents hydrogen, a (C3-C4)alkyl, a group
-(CH2)gNRgRg?

- Rjg represents hydrogen, a (Cj;-Cg)alkyl, a (C3-Cg)-

10 cycloalkyl, a phenyl, a 2-piperidyl, a 3-piperidyl,
a 4-piperidyl:;

- Rj7 represents a (C;-Cg)alkyl, a phenyl, a benzyl, a
hydroxy(C;-C4)alkyl, an amino(Cj;-C4q)alkyl;

- Rjg and Rjg each independently represent a hydrogen,

15 a (Cj-Cyq)alkyl; Rjg can, in addition, represent a
group -(CH2)q-NRsRg:

- or Rjg and Rjg, together with the nitrogen atom to
which they are attached, represent a heterocycle
chosen from: pyrrolidine, piperidine, morpholine,

20 thiomorpholine, piperazine substituted at position 4
with Rg:’

- Rpp represents hydrogen, a (Cj;-C4)alkyl, a benzyl, a
hydroxyphenylmethyl, preferably a 4-hydroxyphenyl-
methyl, a hydroxy(Cj;-C4)alkyl, a mercapto(Ci-Cyq)

25 alkyl; a -(CHp)3-NH-C( = NH)NH, group, a -(CH2)4qNHj
group, a group -CH-Im in which Im represents a 4-
imidazolyl;

- Rp1 represents a (C;-C4)alkyl, an allyl or a benzyl;

- Rp2 and Rp3 each independently represent a (C3-Cg)-

30 alkyl; or alternatively Rz2 and R23, together with

the nitrogen atom to which they are attached,
represent a heterocycle chosen from: pyrrolidine,

piperidine, morpholine and perhydroazepine;
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- Rp4 represents a (C;-Cg)alkyl, a benzyl, an allyl, a

hydroxy(C1-C4)alkyl, a (C;-C4q)alkoxy(Cy1-C4)alkyl;

- Q represents an anion;
- Rps represents hydrogen or a (Cj;-Cg)alkyl:
- Rpg represents a (Cj-Cg)alkoxycarbonyl, a benzyloxy-

carbonyl; a (Cj;-C4)alkylcarbonyl:;

- Rp7 represents a hydrogen; a (Cj-C4)alkyl, a (C;-
C4)alkylcarbonyl; a group -CO-(CHj ) -OH; a group

-SO2R'7;

- Rpg represents a group -X-NRgRg;

0 to 3;
0 to 3, with the proviso that (s + t), in a same

group, is greater than or equal to 1;

2 to 5;
1 to 5;
represents a direct bond or (C;-Cy)alkylene;

represents a (Cy-Cy)alkylene;

represents a (C;-Cy)alkylene:;

represents a (C-Cg)alkylene;

- the bivalent radicals A and E, together with the
carbon atom and the nitrogen atom to which they are
attached, constitute a saturated 4- to 7-membered
heterocycle which can, in addition, be substituted
with one or more (C;-C4q)alkyls:;

- the bivalent radicals G and L, together with the
nitrogen atoms to which they are attached, consti-
tute a piperazine or imidazolidine or imidazoline
ring, the said rings being optionally substituted on
the carbon atoms with one or more (Cj;-Cg)alkyls;

- the group -NH-AA(OH) represents the residue of an

amino acid: '

Xa Xa

\/
—NH-C -COOH
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where X5 is hydrogen and X'y is hydrogen, a (C;-Csg)-
alkyl or a non-aromatic C3-C;5 carbocyclic radical; or
alternatively, X5 and X'y, together with the carbon

atom to which they are attached, form a non-aromatic
C3-C15 carbocycle:;

their salts and their quaternary ammonium salts formed
with acyclic or cyclic tertiary amines and their
solvates.

When a compound according to the invention
comprises one or more asymmetric carbon atoms, each of
the optical isomers forms part of the invention, as
does the racemic form.

When a compound according to the invention
possesses several tautomeric forms, each of these forms
part of the invention. This is the case, in particular,
when the substituent R; contains a substituted amidine
group -C(NRj2R13)=NRj14.

When the group -NH(AA)OH represents the
residue of a cycloaliphatic amino acid, the amino or
aminomethyl groups may be in the endo position or in
the exo position with respect to the ring system; in
both cases, the compounds of formula (I) form part of
the invention.

According to the present invention, alkyl or
alkylene is understood to mean an unbranched or
branched alkyl or alkylene qualified by the number of
carbon atoms it contains; halogen is understood to mean
a chlorine, bromine, fluorine or iodine atom.

Non-aromatic C3-Cjg5 carbocyclic radicals com-

prise saturated or unsaturated, fused or bridged mono-
or polycyclic radicals, optionally terpenic. These
radicals are optionally mono- or polysubstituted with a
C1-C4 alkyl.

Monocyclic radicals include cycloalkyls, for
example cyclopropyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, cyclododecyl.



10

15

20

25

30

In the above residue of the amino acid, when
X5 and X'y, together with the carbon atom to which they

are attached, form a non-aromatic C3-C;g5 carbocycle,
the said carbocycle is as defined for the corresponding

radicals above.

Among polycyclic non-aromatic carbocycles,
adamantane, bicyclo[3.3.1]nonane and norbornane are the
preferred members. The radical —corresponding to
adamantane may be l-adamantyl when X5 is hydrogen, or
2-adamantylidene when X5 and X'y, together with the
carbon atom to which they are attached, form a carbo-
cYcle.

Among monocyclic non-aromatic carbocycles,
cyclopentane and cyclohexane ‘are especially preferred.

The salts of the compounds of the invention
can be internal salts or alternatively salts with
alkali metals, preferably sodium or potassium, and
alkaline-earth metals, preferably calcium, and with
organic bases such as diethylamine, tromethamine,
meglumine (N-methyl-D-glucamine), lysine, arginine,
histidine, choline or diethanolamine, or optically pure
organic bases such as a-methylbenzylamine.

The salts of the compounds of formula (I)
according to the present invention also comprise those
with inorganic or organic acids which permit an appro-
priate separation or crystallization of the compounds
of formula I, such as picric acid, oxalic acid or an
optically active acid, for example a mandelic acid or a
camphorsulphonic acid, and preferably those which form
pharmaceutically acceptable salts such as the hydro-
chloride, acetate, hydrogen sulphate, dihydrogen
phosphate, methanesulphonate, maleate, fumarate,
2-naphthalenesulphonate, isethionate, benzenesulphonate,
para-toluenesulphonate, tartrate, citrate or edisylate.

The quaternary ammonium salts with acyclic or
cyclic tertiary amines are formed by substitution of
the amine with a (Cj-C4)alkyl, a benzyl, an allyl, a



hydroxy(C;-Cq)alkyl or a (Cj3-C4)alkoxy(C;-Cq)alkylene;

the anion preferably being a pharmaceutically

acceptable anion.
Advantageously,

5 pounds of formula (Ip):

the invention relates to com-

 CO-NH-AAR(OH)

R;-O ’ ‘
N
5 R (Ip)
| o
HJC RI p

in which:
- Rip represents a group chosen from:

10 -T-CN;
-C(NH2 )=NOH;
-C(=NOH )NH(CH7 ) yNR5Rg ;
-T-C(NR12R13)=NRy4;
-C(NHp)=NO(CH3 ) NR5Rg;

. 15 -T-CONR4Rp;
ff‘f -T-CONR7Rg;
;::f -Y-CO7R7;
f'f.:: -ORg’
'. -T-NRgRg, with the proviso that Rg and Rg do not
e 20 simultaneously represent hydrogen when T
cese, represents a direct bond;
Rk ~T-N(R7)CORg;
‘f;: ~SO2NRgRp
o ~T-N(R7)SO02R"7;
. 25 -NRgRp represents a group chosen from: ' |
o CNRRR, ;  -NRy(CH,),CR,Ry(CH,)NR,R;

wijf*\
/2\~ ’giN$
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A

A R
N N
. -NR(CH,) —CH NR, ; -N C—(CH,) —NRR_
\\E/ \_E// w e

R N
8 2
N N L~

-NR,(CH,) CN ; -NR,(CH,),C(NR ;R ;) = NR,, .

Rs represents a group chosen from:
-X-OR, ; -CHR,,CO,R, ; -(CH2)4CH(NH2)C02R7 ;
Rg represents a group chosen from:

-X-NRR( ; -Y-CONRR(; -Y-COR,; -Y-SONRR, :
A

'_Cg \N~R7 ; ‘@—Rls;
\\E,// N

Re represents a group chosen from:
-Ris;-Y-NR(R( ; -Y-NHCOR, ; -CH(R;)NR,R ;
AN
-—CH N—R,; -(CH) CN; -(CH)),C(NR,R ) =NR,, ; -NR ;R 5 ;
e
Rop and R3p each independently represent hydrogen, a
(C1-Cglalkyl, a (C3-Cg)cycloalkylmethyl, a (C3-Cg)-
cycloalkyl, a halogen, a nitro, a trifluoromethyl, a
group -ORg4, a group -NRsRg, a l-pyrrolyl, a cyano, a
carbamoyl;

or Rzp and R3p together constitute a trimethylene,

tetramethylene or pentamethylene group:
R4p represents hydrogen; a (C;-Cg)alkyl; a (Cz-C4q)-

alkenyl; a (Cz-Cg)cycloalkyl; a (C3-Cg)cycloalkyl-
methyl; a (C;-Cq)alkoxy(Ci1-Cg4)alkyl; a benzyl;
Rg and Rg each independently represent a hydrogen, a
(C1-Cglalkyl; or Rg and Rg, together with the
nitrogen atom to which they are attached, represent

a heterocycle chosen from: pyrrolidine, piperidine,
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morpholine, thiomorpholine, piperazine substituted
at position 4 with Rg:;

R'ns represents a (Cj-Cq)alkyl;

R7 represents a hydrogen, a (C;-C4)alkyl or a benzyl;
Rg represents a hydrogen, a (Cj;-Cg4)alkyl, a hydroxyl,
or Ry and Rg, together with the carbon atom to which
they are attached, constitute a (C3-Cs)cycloalkane;
Rg represents hydrogen, a methyl, a group -X-OH or a
group -X-NRgRg;

Rjp represents a hydrogen, a (C;-C4)alkyl, a benzyl,

a carbamoyl, a cyano;

Rj1; represents a hydrogen, a (C;-Cg4)alkyl, a group
-X-OH, a group -X-NRgRg;

R12 and R;3 each independently represent a hydrogen
or a (C1-C4)alkyl;

R14 represents hydrogen, Rj4 can, in addition, repre-
sent a (C;-C4q)alkyl when Rjy represents hydrogen and
Rj3 represents a (C;-C4)alkyl;

or Rj3 and Rj4 together represent a group Z;

R1j5 represents hydrogen, a (C;-C4)alkyl, a group
-(CH2 )gNRgRg:

R1js represents hydrogen, a (C;-Cg)alkyl, a (C3-Cg)-
cycloalkyl, a phenyl, a 2-piperidyl, a 3-piperidyl,
a 4-piperidyl;

Rj7 represents a (C;-Cg)alkyl, a phenyl, a benzyl, a
hydroxy(Cj;-C4)alkyl, an amino(Cj-C4)alkyl;

Rjg and Rjg each independently represent a hydrogen,
a (C;-Cyq)alkyl; Rjg can, in addition, represent a
group —(CHZ)q-NRsRs;

or Rjg and Rjg, together with the nitrogen atom to

which they are attached, represent a heterocycle
chosen from: pyrrolidine, piperidine, morpholine,
thiomorpholine, piperazine substituted at position 4
with Rg:;
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- Rpp represents hydrogen, a (C;-C4)alkyl, a benzyl, a
hydroxyphenylmethyl, a hydroxy(Cj-C4)alkyl, a
mercapto(Ci-C4)alkyl; a -(CHp)3-NH-C(= NH)NH; group,
a =-(CHp)4NHp group, a group -CHp-Im in which Im
represents a 4-imidazolyl;

0 to 3;
0O to 3, with the proviso that (s + t) is greater

| |
ct 0
[ ]

than or equal to 1;

r = 2 to 5;

q =1 to 5;

- T represents a direct bond or (C;-Cy)alkylene:

X represents a (Cy-Cy)alkylene;

- Y represents a (C;-Cy)alkylene;

- Z represents a (Cy-Cg)alkylene;

- the bivalent radicals A and E, together with the
carbon atom and the nitrogen atom to which they are
attached, constitute a saturated 5- to 7-membered
heterocycle which can, in addition, be substituted
with one or more (C;-Cyq)alkyls;

- the bivalent radicals G and L, together with the
nitrogen atoms to which they are attached, consti-
tute a piperazine or imidazolidine or imidazoline
ring, the said rings being optionally substituted on

the carbon atoms with one or more (Cj;-C4)alkyls:;

- the group -NH-AAp(OH) represents the residue of an

amino acid:
Xa Xa
\ /
—NH-C-COOH
where X5 is hydrogen and X'y is hydrogen, a (Cj1-Cg)-
alkyl or a non-aromatic C3-C;g carbocyclic radical; or

alternatively X, and X'y, together with the carbon atom

1

to which they are attached, form a non-aromatic C3-Cjisg

carbocycle;
and their salts.
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Preferred compounds according to the

invention correspond to the formula:

0R"4 CO-NH-AA"(OH)
~. ~N
N
(x")
CH.,O v,
w5 w3
w
4
in which:
- R"4 represents hydrogen, a methyl or
cyclopropylmethyl;

- AA"(OH) represents a 2-carboxy-2-adamantyl, o-carboxy-
cyclohexylmethyl or 9-carboxybicyclo([3.3.1]1nonan-
9-y1 group;

among the substituents wy, w3, wgq and wg, at least one

is hydrogen and at 1least one other is other than

hydrogen, such that:

either

(i) « wg is hydrogen;

+ w3 is hydrogen or methyl;
+ wp 1is (Cj-Cy4)alkyl, (C3-Cg)cycloalkyl, (C;-Cy4)-
alkoxy, chlorine or trifluoromethyl, or wpy and w3

together form a 1,4-butylene group;
* W4 1is chosen either from the following groups:

(i1) dialkylaminoalkylaminocarbonyl
ALK
N-ALK'-NH-CO-
~
ALK
(i2) dialkylaminoalkyl(N-methyl)aminocarbonyl
ALK
N |
N-ALK'-N-CO-
-~

ALK

CH,
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(i3)

(i4)

(15)

(16)

(17)

(i8)

(19)

(i10)

(il1)

14

dialkylaminoalkyl(N-ethyl )aminocarbonyl

ALK
/N-ALK'-N-CO-

ALK
CZHS

cyanoalkyl(N-methyl )aminocarbonyl

NC-ALK'-N-CO-

CH,

aminoalkylaminocarbonyl
HopN-ALK ' -NH-CO-

aminoalkyl(N-methyl )aminocarbonyl

H2N-ALK'-II\I-CO-

CH,

(N'-methyl)-(N'-alkoxycarbonyl )aminoalkyl-
(N-methyl )carbonyl

ALKOCO-II\I-ALK'-Il\I-CO-

CH, CH,

3

amidinoalkylaminocarbonyl

H2N-|(|I-ALK'-NH-CO-
NH

pyrrolidinoalkylaminocarbonyl

[\
N-ALK'-NH-CO-

morpholinoalkylaminocarbonyl

/N
0 N-ALK'-NH-CO-
/

alkylaminoalkyl(N-methyl Jaminocarbonyl
ALK-NH-ALK'-III-CO-

CH,



o 15

(112) 2(1H)-imidazolinylalkylaminocarbonyl

N
[ “— ALK'-NH-CO-

N
|

H
(il3) bis(dialkylaminoalkyl )aminocarbonyl

(ALKN-ALK' ) pN-CO-
5 (i14) aminocarbonylalkyl(N-methyl )aminocarbonyl

H,N-CO-ALK-N-CO-

CH,

(i15) carboxyalkyl(N-methyl )aminocarbonyl

HOOC-ALK'N-CO-
CH,

(i16) a group of structure

ALK
“N-CH,-("NH-CO-
-~

(i17) 2-pyridylaminocarbonyl

CL
N NH-CO-
N

(i18) 1l-benzyl-4-piperidylaminocarbonyl

O Do
15

(i19) 3-quinuclidinylaminocarbonyl
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(1i20) 4-piperidylaminocarbonyl

HN >-NH-CO-

(i21) 2,2,6,6-tetramethyl-4-piperidylaminocarbonyl

Me Me

HN >-NH-CO-

Me Me

5 (i22) aminocarbonyl
HoN-CO-

(i23) 4-alkylpiperazinocarbonyl

/ N\
ALK-N  N-CO-
/

(i24) 4-dialkylaminopiperidinocarbonyl

ALK
_N N-CO-
10 ALK
(i25) 3-dialkylaminopyrrolidinocarbonyl
ALK
N

ON——\
ALK N-CO-
;

(i26) dialkylaminoalkyl(N-methyl )aminosulphonyl

ug
N-ALK'-N-SO,-
= |
ALK CH

3

15 (i27) dialkylaminoalkyl(N-benzyl )aminosulphonyl

ALK
“N-ALK'-N-SO,-

ALK CH,CH,
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(i28) 1l-alkyl-2-pyrrolidinylmethylaminocarbonyl

ENj—crg-NH-co-

ALK
(i29) allylaminocarbonyl

CH2=CH-CH2-NH-CO-
(i30) dialkylaminoalkyl(N-acetyl)amino
ALK
N-ALK'-N-
/
ALK COCH,
(i31) dialkylaminoalkylamino

ALK
/PLALKUNH-
ALK

(i32) dialkylaminoalkylcarboxamido

ALK ALK
~N } ~
/NFALK-CO-NH-<x /NFCHfCO-NH-
ALK ALK

or alternatively wgq is chosen from the

groups:
(i33) piperidinoalkylcarboxamido

¢ N-ALK'-CO-NH-
\__/
(i34) glycinamido
HoN-CH2-CO-NH-

(i35) tosylamido

CH@ SO,NH-

(i36) aminoalkylsulphonamido

HoN-ALK'-SO;NH- or HpN-CHo-SONH-

following
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(i37) trialkylammonioalkyl(N-methyl )aminocarbonyl salt

1) @
Q (ALK)3N-ALK'-I|\I-CO-

CH,
ALK being (Cj;-Cg4)alkyl and ALK' being (Cz-Cg)alkylene;
or
5 (ii) wy and wg are hydrogen
w3 is chlorine

w4 is cyano or aminocarbonyl

(iii) wp and wg are hydrogen, w3 is isopropyl and wyg is
10 dialkylaminoalkylaminocarbonyl

ALK
/N-ALK'-NH-CO-
ALK
ALK and ALK' being as defined above;
or
(iv) w2 and wg are hydrogen, w3 is dialkylaminoalkyl-
15 (N-methyl )aminocarbonyl

ALK
/N-ALK'-N-CO-

ALK CH,

and wyg is chloro;

ALK and ALK' being as defined above;

or
20 (v) w3 and wyg are hydrogen

w2 is chloro, (C;-Cg)alkoxy or (C;-Cg)alkyl
wg is
(vl) dialkylaminoalkyl(N-methyl )aminocarbonyl

ALK
:N-ALK'-N-CO-

ALK cH,
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(v2) dialkylaminoalkylcarbonylamino

ALK

/N-ALK'-CO-NH-

ALK
ALK and ALK' being as defined above:;
their internal salts and their pharmaceutically accept-
able salts, their quaternary ammonium salts and their
solvates.

A preferred group of compounds according to
the invention consists of the compounds of formula:

CO-NH-AA (OH)

in which:
- R, Rp and R3 are as defined above for (I);
- R4y represents hydrogen, a (Cj-C4)alkyl group, an

allyl or a cyclopropylmethyl; and
- the group -NH-AAY-(OH) represents either a residue

selected from the residue of 2-aminoadamantane-2-

carboxylic acid, of (S)-oa-aminocyclohexaneacetic acid
and of 9-aminobicyclo[3.3.1]-nonane-9-carboxylic
acid, or the residue of 2-aminonorbornane-2-
carboxylic acid;
their salts and their quaternary ammonium salts formed
with acyclic or cyclic tertiary amines and their
solvates.
Among the compounds of formula (1y) as
defined above, preference is given to those in which:
- R;, as defined for (I), is at position 4 or 5;

- Rp is at position 2 and represents a group chosen

from: hydrogen, a (C;-Cg)alkyl, a (C3z-Cg)cycloalkyl, a
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(C3-Cg)cycloalkylmethyl, a (C1-Cg)alkony, a
(C3z-Cg)cycloalkyloxy, a chlorine, a trifluoromethyl;

at position 3 and represents hydrogen, a

- Rz 1is
a ( C3-C8 )Jcycloalkyl, a ( C3—C8 )cyclo-

(C1-Cg)lalkyl,

alkylmethyl;

- or Ry and Rz together constitute a trimethylene, a

tetramethylene or a pentamethylene:;
their salts and their quaternary ammonium salts formed

with acyclic or cyclic tertiary amines and their

solvates.
In particular, preference is given to the

compounds of formula (Iy') :

CO-NH-AA'(OH)

(Iy")

in which

- R;, Rz and R3 represent, respectively, Rjp, Rpp and
R3p as defined above for (Ip);

- R'4y represents a (Cp-C4)alkyl or cyclopropylmethyl

group; and
- the group -NH-AA'y(OH)
aminoadamantane-2-carboxylic acid or of (S)-a-amino-

represents the residue of 2-

cyclohexaneacetic acid or of 2-aminonorbornane-2-

carboxylic acid.
Among the
defined above, preference is given to those in which:
as defined for (I) and is at

compounds of formula (ly') as

- R} represents Rjp
position 4 or 5;

- Rp 1is at position
from: hydrogen, a (C;-Cg)alkyl, a (Cz-Cg)cycloalkyl,

2 and represents a group chosen

a (C;-Cglalkoxy, a chlorine, a trifluoromethyl;
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- R3 1s at position 3 and represents hydrogen or a

(C1-Cg)alkyl;

- or Ry and R3 together constitute a trimethylene, a

tetramethylene or a pentamethylene;

5 and their salts.

Very special preference 1is given to the

compounds of formula:

CO-NH-AA {(OH)

(Ix)

10  in which:
- R4y and NH-AAy(OH) are as defined above for (1y);
- Rjx is at position 4 or 5 and represents a group

from ~T-CONR4Rp,, -SOZ2NR4Rp, -T-NRgRg,

chosen
-ORg, -N(R7)S0O2R'7, -T-NR,7R28; the

15 groups -T-, Ry, Ry, Rg, Re, R, Rg, R7, R'7, R and
a b d e 5 6 7 7 27

Rpg being as defined above for (I);
- Rpx and R3y each independently represent hydrogen;
a (Cz-Cg)cyclo-

a

(C1-Cglalkyl; a (C3-Cg)cycloalkyl;

alkylmethyl;

20 with the proviso that Ry, and R3y do not simultaneously

represent hydrogen;
- or Rpyx and R3y together constitute a tetramethylene

group;
their salts and their quaternary ammonium salts formed

25 with acyclic or cyclic tertiary amines and their

solvates.
Among the compounds of formula (Ix),

preference is given to those of formula (Ix')
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CO-NH-AAY, (OH)

R (1x")

in which:
R'4y represents a (C;-C4q)alkyl or cyclopropylmethyl

group and NH-AABAOH) is as defined above for (1y'):

5 - R'1y represents a group chosen from -T-CONR4Rp,

-SO2NRgRp, -Y-NRgRg, -N(R7)CORg, -ORg:; the groups

-T-, -NRzRp, Rg, Re, Ry, Rg and Ry being as defined
above for (Ip):
R'ox represents a (C;-Cg)alkyl, a (C3-Cg)cycloalkyl;

10 - R'gy represents hydrogen or a (C;-Cg)alkyl:

or R'pgy and R'3y together constitute a tetramethylene

group;
and their salts.

Among

15 preferred group consists of the compounds of formula:

the compounds of formula (ly), a

CO-NH-AAy (OH)

o0
.

.
®%e o002 o

LR

seee oo o

(I2)

in which R4y, R1y and NH-AA (OH) are as defined above;

5 preferably represents R'ygy, Rjp and NH-AA! (OH) as

‘e 20 defined for (Iy')
their salts and their quaternary ammonium salts formed

with acyclic or cyclic tertiary amines and their

i solvates.
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The compounds of the following formula are

chosen more especially:

CO-NH COOH

(Ia)

in which:

- Ry, Ry and R3y are as defined above for (Ix)
preferably R'jy, R'2x and R'gy as defined above for
(I'x), R'jyx preferably being at the para position;

their salts and their quaternary ammonium salts formed
with acyclic or cyclic tertiary amines and their
solvates.

Preferentially, the invention relates to
2-[5-(2,6-dimethoxyphenyl)-1-[4-[N-methyl-N-(3-dimethyl-
aminopropyl )carbamoyl]-2-isopropylphenyl]-3-pyrazolyl-
carbonylamino] -2-adamantanecarboxylic acid, its
internal salt and its salts which are preferably
pharmaceutically acceptable, and its solvates.

According to another of its aspects, the
present invention relates to a process for the
preparation of the substituted 1l-phenyl-3-pyrazole-
carboxamides of formula (1) and their salts,
characterized in that:

1) a functional derivative of a 1-

phenyl-3-pyrazolecarboxylic acid of formula:
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or

OCH, OCH,

1 R’

1

in which R;, Rz, Rz and R4 have the meanings given
above for the compound of formula (I) and R'; repre-
sents a precursor of R; chosen from nitro, amino,
5 phthalimido, halo, hydroxyl, sulpho, hydroxy(Cj-C7)-
alkylene, cyano, carboxyl, (Cj-C4)alkoxycarbonyl and

benzyloxycarbonyl groups, is treated with an amino
acid, optionally protected by protective groups which
are customary in peptide synthesis, of formula:

10
H-HN-AA(OH) (III)
in which -NH-AA(OH) is as defined above for the
compound of formula (I);
15 2) where appropriate, the functional

acid derivative thereby obtained, of formula:
CONHAA(OH)

@)

20 is subjected to a subsequent treatment suitable for
converting the substituent R';, a precursor of R;, to

the substituent R;j;

3) if necessary, the compound thereby
obtained in step 1) or in step 2) is deprotected to

---------- - 25 yield the corresponding free acid of formula (I);
(/’iz\\
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4) where appropriate, a salt of the
compound (1) thereby obtained or its quaternary
ammonium salt is prepared.

As a functional derivative of the substituted
l-phenyl-3-pyrazolecarboxylic acid of formula (II) or
(II'), it is possible to use the acid chloride, the
anhydride, a mixed anhydride, a C;-C4 alkyl ester, an

activated ester, for example the p-nitrophenyl ester,
or the free acid appropriately activated, for example
with N,N-dicyclohexylcarbodiimide or with benzotriazol-
l-yloxytris(dimethylamino )phosphonium hexafluoro-
phosphate (BOP).

The amino acids of formula (III) may be used
either as they are, or after prior protection of the
carboxyl group with protective groups which are
customary in peptide synthesis, as described, for
example, in Protective Groups in Organic Chemistry, Ed.
J.F.W. McOmie, Plenum Press, 1973, page 183, or in
Protective Groups in Organic Synthesis, II Ed. J.F.W.
Greene and P.G.M. Wuts, John Wiley & Sons, 1991,
page 224.

For this protection, the carboxyl group of
the amino acid (III) may be quite simply esterified,
for example in the form of the methyl, benzyl or tert-
butyl ester, the esterifying group then being removed
by acid or basic hydrolysis or by hydrogenolysis.
Protection by esterification can be used only when the
group R; or R'; does not contain, for its part also,

either an ester group which must be preserved, as in
the case where, for example, R} might represent a group
0-Y-COOR7 or -Y-COOR7 or -T-CONR7CHRp0COOR;  or
-T-CONR7(CH2 )4CH(NH2)CO2R7 with Ry = alkyl, or, in any
case, a group liable to be affected during the
unblocking of the ester group. Protection of the
carboxyl group of the amino acid (III) may also be

performed by silylation, for example with bis-
(trimethylsilyl )acetamide, it being possible for the
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said protection to be performed in situ. The silyl
ester of the compound (I) is then readily removed
during the isolation of the final produdt by simple
acidification, hydrolysis or exchange with an alcohol.

Thus, in step 1) of the process, the chloride
of a 1l-phenyl-3-pyrazolecarboxylic acid, obtained by
reacting thionyl chloride with an acid of formula (II)
or (I1I'), may be reacted with an amino acid of formula
(III), in a solvent such as acetonitrile, THF, DMF or
DCM, under an inert atmosphere, at room temperature,
for a time between a few hours and a few days, in the
presence of a base such as pyridine, sodium hydroxide
or triethylamine.

A variant of step 1) consists in preparing
the acid chloride or the mixed anhydride of a l-phenyl-
3-pyrazolecarboxylic acid by reacting isobutyl or ethyl
chloroformate with an acid of formula (II) or (II'), in
the presence of a base such as triethylamine, and in
reacting it with an N,O-bis(trimethylsilyl) derivative
of an amino acid of formula (III), obtained by reacting
bis(trimethylsilyl )acetamide or 1,3-bis(trimethyl-
silyl)urea or bis(trifluoromethylsilyl)acetamide with
an amino acid of formula (III), in solvents such as
acetonitrile and DCM, under an inert atmosphere, and
for a time between 1 hour and a few days, at a
temperature between room temperature and the refluxing
temperature of the solvent.

Another variant to the procedure of step 1)
consists in reacting the mixed anhydride of a l-phenyl-
3-pyrazolecarboxylic acid of formula (II) or (II') with
an amino acid of formula (III), in a solvent such as
DCM, under an inert atmosphere, at room temperature,
for a time between 1 day and a few days, in the
presence of a base such as triethylamine.

When the compound of formula (I) possesses a
basic function and is obtained in the form of a free
base, salification is performed by treatment with the

chosen acid in an organic or aqueous solvent. By treat-
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ment of the free base, dissolved, for example, in an
alcohol such as isopropanol, with a solution of the
chosen acid in the same solvent, the corresponding salt
is obtained, which salt is isolated according to
standard techniques. Thus, for example, the hydro-
chloride, hydrobromide, sulphate, hydrogen sulphate,
dihydrogen phosphate, methanesulphonate, methyl
sulphate, oxalate, maleate, fumarate or 2-naphthalene-
sulphonate is prepared.

When the compound of formula (I) possesses a
basic function and is isolated in the form of one of
its salts, for example the hydrochloride or oxalate,
the free base may be prepared by neutralization of the
said salt with an inorganic or organic base such as
sodium hydroxide or triethylamine, or with an alkali
metal carbonate or bicarbonate such as sodium or
potassium carbonate or bicarbonate.

When the product of formula (I) is obtained
in acid form, it may be converted to a metal salt, in
particular an alkali metal salt such as the sodium salt
or an alkaline-earth metal salt such as the cal<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>