WD 2005/ 115989 1 PCT/ FR2005/ 001155 The present

invention relates to a novel process for preparing

1, 5-di phenyl pyrazol e-3-carboxylic acid derivatives.
1,5:-Di nyl - 4- met hyl pyrazol e-B-carboxylic acid 5
e§?%3%855é¥%égﬁgfbed in particular in EurBS@ZﬁR3995ﬁ901155
EP 576 357 and Anerican Patent US 5 624 941. These
esters are useful internediates for preparing 1, 5-

di phenyl - 4- net hyl pyrazol e- 3-car boxylic acid

derivati veFhethatsane tanenbion deCBtekeeephohovel
antagoni sts. 10 More particularly, ethyl

5-priccédnr Dphepyépating 1,5-diphenylpyrazole-3-carboxylic
(2, 4-di chl orophenyl ) - 4- met hyl pyazol e- 3- car boxyl at e,

dedetd béeriveEivepean Patent EP 656 354, is a usefu
intermedi ate_for preparing N-piperidino-5-(4

chl or ophenyi 3=Ripbenyli ¢ hiret bphpryREodenst bprppraidiceacid
15 3-carboxam de, the_ international non-proprietary

S ndtfe S - FfT FEFSTHPROnB PR Tt FRUL 3G b BcEUEPPERR Patent

pr i nt i IS a rocess for preparing a

Cdaute B e perfeady PREeRs D5\BRERG gl hese
esters are useful intermediates for preparing 1,5-
.diphenyl-4—methylpyrazole—3—carboxylic acid derivatives

that are cannabinoid CB; receptor antagonists.

10 More particularly, ethyl 5-{4-chlorophenyl)-1-

15

20

(2,4-dichlorophenyl) -4-methylpyazole-3-carboxylate,
described in European Patent EP 656 354, is a useful
intermediate for preparing N-piperidino-5-(4-
chlorophenyl) -1-(2,4-dichlorophenyl) -4-methylpyrazole-
3-carboxamide, the international non-proprietary name
of which is rimonabant.

The subject of the present invention is a

process for preparing a compound of formula:

in which:

o= W represents a group -COOR or a radical -CN;



4- R R 20 in which: Wrepresents a group -COOR or a
radical -CN;, 2 Rl represents a hydrogen or hal ogen
atomor a (Cl-C4)alkyl group; R2, R3, R4, R5, R6 and
R7 each represent, independently of one another a
hydrogen or halogen 5 atomor a (Cl-C4) alkyl,

(Cl1-C4) al koxy or trifluoronmethyl group; R represents
a (Cl-C4)al kyl or benzyl group; characterized in that
a phenyl boronic acid derivative of fornula: & OHV2
(B) 10, Rr_in whi ch R5, and R7 are as defined for
(17, i RERASENNS & REINRGRD OF RMOIFRsFeR OF &

cat al ys | i c_nmedi um with a conmpound of
formul a: CIRIQ: \’/\%l%}"i group

- Rz, Ra, Ry, Rs, Rg and R, each represent,
independently of one another a hydrogen or halogen
5 atom or a (Cl-C4)alky1, (C1-Cy)alkoxy or
trifluoromethyl group;
- R represents a (C.-C;)alkyl or benzyl group;
characterized in that a phenylboronic acid derivative

of formula:

(OH),
(I
R,

10 R
in which Rs, R¢ and R, are as defined for (I), is
reacted, in a solvent, in the presence of a catalyst in

a bagic medium, with a compound of formula:

R1 W
]| 1
N .
Y-80,-0 dm
R,
R, "

15 in which:
- W, Ri, Rz, Rs and R; are as defined for (I);
- Y represenﬁs a (C;-Cq)alkyl group, a
(C1-C4) perfluorcalkyl group or a phenyl group that
is unsubstituted or substituted with a methyl,

20 "~ chloro or nitro group.




10

15

Y-SOZ ORZ R4 15 in which: W Rl, R2, R3 and R4 are
as defined for (I); Y represents a (Cl-C4)al kyl

group,, a (Cl-C4)perfluoroal kyl group or a phenyl
group that —.is unsubstituted or substituted with a
methyl, 20 chloro or nitro grqup.. 3 Particularly, a
subj ect of the present invention is a process for
preparing a conpound. of formula: "OIl R COR | N
RS (IA) R6 4-R3 R7T R2 R5 in which: Rl, R2, R3, R4, R5,
R6, R, and R are as defined for a conpound of fornula
(1); char &I RERTTY + Fatsubitehydborleni present

derivati,ve of fornula (I1) as defined above is
r dAVEEE 19T, 1§ @ process for preparing a compound of

formula:

0
R, g-on
I /lN
R; (14)
R R, R,
R,”

in which:

- Ri, Rz, R3, R4 Rs, Rg, Ry and R are as defined for a
compound of formula (I);

characterized in that a phenylboronic acid derivative

of formula (II) as defined above is reacted, in a

solvent, in the presence of a catalyst in a basic

medium, with a compound of formula:

7
R, C-OR
| /lN
Y-80,-0 (TIA)
R,
R,”

in which:
- Y, R, Ri, Rz, R; and R; are as defined above.
A subject of the present invention is in

particular alsc a process for preparing a compound of



10 solvent, in the presence of a catalyst in a basic
medium wth a conmpound of formula: O R ' -OR N
Y-SO2 O(M 4R2 in which: Y, R Rl, R2, R3 and R4
are as defined above. 15 A subject of the present
invention is in particular also a process for :
preparing a conpound of 4 formula: R CN N N RS (B)
R6R7 kR4 in'which:- Rl, R2, R3, R4, Rs, R6 and R7 are
.as defined for a 5 conpound of fornmula (I); _
characterized in .that a phenyl boronic acid derivative
of feBr¥d@a (11) as defined above is reacted, in a
solvent, in the presence-n{ a catghyst in a basic

in which:

- R:, Rz, Ri, R;, Rs, R¢ and Ry are as defined for a
compound of formula (I);

characterized in that a phenylboronic acid derivative

of formula (II) as defined above is reacted, in a

gsolvent, in the presence of a catalyst in a basic

medium, with a compound of formula:

in which:

- Y, Ri, Rz, R; and R, are as defined above.
Preferably, the reactioh of a compound of

formula (II) with a compound of forﬁula (I11), (IIIA)

or (IIIB) is carried out in an aromatic solvent, for

example toluene, or in an ethereal solvent, for example

tetrahydrofuran or dimethoxyethane or in dioxane, in

-the presence of a palladium complex, for example



10

15

20

medium wth a conmpound of formula: R CN Y-SOZ ON N

(111B) RZ 10 R4 in which: Y, Rl, R2, R3 and R4 are

as defined above. Preferably, the reaction of a

conpound of formula (I1) wth a conmpound of fornula

(ree), (rrrA) 15 or (111B) isgcarried out in an

aromatic solvent, for exanplé toluene, or in an

ethereal solvent, for exanple "tetrahydrofuran or

di met hoxyet hane or in dioxane, in the presence of a

pal | adi um conpl ex, for exanple 5

t ditaralsk s (b pHehgnphokesthtnehba btirdbymanandnin dabpreic

medi um for exanple in the presence of an al kali_metal

ca¥ e,f%ﬁuﬁﬁ%@P%%d+%n?%%rﬁﬁﬁ%?%c%rOﬁoﬁﬁsélhﬁil metal

carbqgnate. 5 Ac ordigg?éo a preferred enbodi nent, the

r BIRES EITR RF oTRIT N CRTROPAES CFRPEAPSIHM he

presence ,of tetrakis(triphenyl phosphine)palladium the
caf%?ﬁﬁﬁ%h1consisting of sodi um carbonate in an

basi©

According to a preferred embodiment, the
reaction is carried out in a two-phase medium, in the
presence of tetrakis(triphenylphosphine)palladium, the
basic medium consisting of sodium carbonate in an
aqueous solutiomn.

According to a preferred process for preparing
a compound of formula (I), a phenylboronic acid
derivative of formula (II) is reacted with a compound
of formula (III) in which Y represents a group CF,,

namely a compound of formula:

R, w
| |
N
CF,80,0° N (I : Y =CF,)
R,
R,

In addition, according to a preferred process
for preparing a compound §f formula (IA}, a
phenylboronic acid derivative of formula (II) is
reacted with a compound of formula (IIIA) in which Y

represents a group CF;, namely a compound of formula:



aqueous solution. 10 According to a preferred process
for preparing a conpound of fornmula (1), a

phenyl boronic acid derivative of formula (I1) is
reacted with a compound of formula (I1l) in which'Y
represents a group CF31 nanely a conmpound of fornula:
RL WCF3S®2 ON (Il : Y=CF3) \ Rz RA& 4 15.1n
addi tion, according to a preferred process for
preparing a conpound of forrmula (1A), a phenyl boronic
acid derivative of formula (I1) is reacted with a
conpound of formula (I11A) in| ich Y 20 represents a
group CF3, nanely a &ynpound qt-gpormula: 6 0 11 R
C-OR VN CF3SQ20 N ( DI— ':CF) :

N
N~ :
CF3502-0 _ (WA : Y=CF)

R,
R,

R,

Finally, according to a preferred process for
preparing a compound of formula (IB), a phenylboronic
acid derivative of formula (II) is reacted with a

5 compound of formula (IIIB) in which Y represents a

group CF3, namely a compound of formula:

R, CN
[ |
N
CF,80,-0 (UIB : Y =CF,)
=~ |
S RaRz
R‘4

More preferably, 4-chlorophenylboronic acid is

reacted with a compound of formula:



67P,3 R Finally, according to a preferred process for

preparing a conpound of formula (1B), a phenyl boronic

acid derivative of formula (I1) is reacted with a 5
-conpound of fornmula (I111B) in which Y represents a

group CF3, nanely a conpound of formula: RI CN CF3SC2
O (IHB: Y=CF) 4-R3 R4 re preferably,

4- chl orophenyl boronic acid is reacted with a conpound

of formula: 7 01l H3C CGOCH2CH3 ff,NIIl CF3SC20 N

(Il'lAa) - CL I/ C1 Also nore pkfferably,

4- br onophenyl boroni c aci d

H,C (ZCLC}QCE{

CF,80, O _ (IlIAa)

Also more preferably, 4-bromophenylboronic acid

is reacted with a compound of formula:

CH,CH, 4)(&%;&1

CF,50,0 (LLAb)

Q’i

Even more preferably, 4-chlorophenylboronic

5 acid is reacted with a compound of formula:
CN

o

CF,80,-0 (IIBa)

-

Finally, more preferably, 4-bromophenylboronic




is reacted with a conpound of fornula: P CH3CH2
COCHZCH, | | CF3S20 (fib) C1 C1 Even nore
preferably, 4-chlorophenylboronic 5 acid is reacted
with a conmpound of forrmula: H3C CN I CF3SQ2-0O (I|>IBa)
Cl C1 Finally, nore preferably, 4-bronmphenylboronic
8 acidis reacted with a conpound of fornula: CH3CH2
CN N CF3S0O? O (fib) ((C1- C The compound. of formula
(') is obtained from '

acid is reacted with a compound of formula:

CH,CH, N

Y=

CF,80,-0 (IBb)
Cl

Cl

The compound of formula (IIXI) is obtained from

a pyrazolone derivative of formula:

R, W
I
N
0]
av)
R,
| R,

In particular, the compound of formula (IIIA)

is obtained from a pyrazolone derivative of formula:

R, COOR
I 1
o0 N
@VA)
R,
Also in parﬁicular, the compound of formula

10 (IIIB) is obtained from a pyrazolone derivative of




a pyrazol one derivative of formula: RL W N OON) 6;
RR4 3 s In particular, the conpound of fornula
(I''TA) is obtained froma pyrazol one derivative of
formula: RL COORON (IVA) RZR4 Asoin
particul ar, the conpound of f$rnula 10 (I'1IB) is
obt ai ned from a pyrazol one defivative of 9 fornula:

"RLCN ON O N (1VB) :

formula:

(IVB)
R,

R,

To prepare a compound of formula {III), (IIIA)
or (IIIB), an anhydride of formula (YS0;)z0 or a
5 chloride of formula YS0.Cl is reacted with a compound of
formula (IV), (IVA) or (IVB), the reaction being
carried out in the presence of a base, preferably a
tertiary amine;

In particular, the compound of formula:

R, \'Y
N
- . —
CF,S0,0 (I : Y=CFy)
R,
R
10

is obtained by reaction of triflic anhydride with a

pyrazolone derivative of formula:




4R, 3 R4 To prepare a conpound of forrmula (I11),

(I'1'1TA  or (11'IB), an anhydride of formula (YSQ2)20 or
a 5 chloride of fornmula YSO2C1 is reacted with a
conpound of formula (I1V), (IVA) or (1VB), the
reaction being carried out ipythe presence of a base,
preferably a tertiary am ne. ?n particul ar, the
compound of forrmula: R Wf N ((IIl : Y = CF3)
CF3S020 R4AR3 10 is obtained by reaction of triflic
anhydride with a [®razol onegderivative of fornula: 10
Rl WO W) R2 RR3 i he fpresence of a base, such as
atertiary am ne,

in the presence of a base, such as a tertiary amine,
and in a solvent, such ag dichloromethane.

Also in particular, the compound of formula:

.
|
[ /Ni
CF,SO,-

R,
R,

R,

-OR

(IA : Y =CF))

is obtained by reaction of triflic anhydride with a
pyrazolone derivative of formula:
R, COOR
| I
N
O
(IVA)
" R,
R

4

in the presence of a base, such as tertiary amine, and

10 in a solvent, such as dichloromethane.




and in a solvent, such as dichloronethane. Also in
particul ar, the conpound of fornmula: it R GOR N
CF3SCZ O (ILIA: Y=CF) -R24 R4 5 is obtained by
reaction of triflic anhydride with a pyrazol one
derivative of formula: R COQR N O (IVA) 4R R2 3~
3 R4 in the presence of a base, such as tertiary
amne, and 10 in a solvent, such as dichl oronethane.

Finally in particular, the compound of formula:

T

R

is obtained by reaction of triflic anhydride with a

pyrazole derivative of formula:
R

1 CN
;I: N
0]
g ;; |
R,
in the presence of a base, such as tertiary amine, and
in a solvent, such as dichloromethane.
Preferably, the compound of formula (III),
{IIIA) or (IIIB), in which Y represents CF;, is obtained
10 by the action of triflic anhydride and triethylamine in
an equimolecular mixture, in dichloromethane, at a

temperature of between -5°C and +5°C.

The compound of formula:



11 Finally in particular, the conpound of formula:

10

Ri CN CF3S02 0 (BB; Y=CF) | -R4.3 R is obtained
by reaction of triflic anhydride with a pyrazole
derivative of formula: RLCN O (IVB) Rz 5 R4 in the
presence of a base, such as tertiary anmine, and in a
sol vent, such as dichl oronet hane. Preferably, the
conpound of formula (I11), (I1IA) or (LI1B), in which
Y represents CF3, is obtained 10 by the action of
triflic anhydride aﬁg triethylamne in an
equi nol ecul ar m xturel_ in di cjWoronethane, at a
tenperature of between'f d +5C. The conpound of
formula: 12

1)

is obtained by reaction of a hydrazine derivative of

formula:

NH-NH,

R,
R

4

in which R, R; and R, are as defined for (I), with a

derivative of formula:

I
RO-(IZ-TH—t!‘,-W (VD)

R,

in which R, Ry and W are as defined above for (I).

In particular, the compound cf formula:

R, COOR
|
N
0 N
(IVA)
R,
R,



f a hydrazine derivative of formula: NH'NH2Z M R3 R4

in which R2, R3 and R4 are as defined for (1), with
derivative of formula: ROC HM(VI) Rl in which

" R. RL and Ware as defined abpye for (1). 10 1In
particul ar, the conpound of fornmula: Rl COOR O (WA
6;R3 2 R4 , E

R W O.N (N R C2 R4 R3 is obtained by reaction

0
5
a

is obtained by reaction of a hydrazine derivative of
formula (V) with a derivative of formula:
I
RO—C-TH- -C-OR (VIA)
R1

Alsc in particular, the compound of formula:

R, CN
|
N
0
(IVB)
R,
R,

is obtained by reaction of a hydrazine derivative of

formula (V) with a derivative of formula:

I
RO-C-CH-C-CN (VIB)
I

Preferably, a hydrazine hydrochloride of
10 formula (V) is used in a solvent, in an acid medium,
for example in acetic acid; or in toluene in the
presence of hydrochloric acid, acetic acid or
trifluorcacetic acid.
The 3-oxosuccinate derivatives of formula (VI),
15 (VIA) or (VIB)} are known or are prepared by known

methods such as Claisen condensation of an ester



10

15

13
of

IS obtained by reaction of a hydrazi'ne derivative
formula (V) with a derivative of fornula: 0 10~0

ROICTHCGICGOR (VIA) Rl Also in particular, the
conpound of forrmula: RL CN () Rx RRR3 5 is obtained
by reaction of a hydrazine daréi vative of fornula (V)
wth a derivative of formulam " O0 ROCH CN (VIB) T

Ri

Preferably, a hydrazine hydrochl oride of 10

formula (V) is used in a solvent, in an acid nedi um
for exanple in acetic acid; or in toluene in the
pescdate ofithy dmociadriicc sadidd estomti ¢ aci d or
trifluoroacetic acid.

The compound of formula (IV) can exist in

2 tautomeric forms:

| Y
o N/N HO Ve \N/N

R, R,

According to another of its aspects, a subject

of the present invention is the compounds of formula:

R1 W
| |
N
Y-50,-0 am
R,
R,

in which:.

W represents a group ~-COOR or a radical -CN;

Y represents a (Ci-C4)alkyl group, a

(C;-Cy) perfluoroalkyl group or a phenyl group that
is unsubstituted or substituted with a methyl,
chlorc or nitro group;

R; represents a hydrogen or halogen atom or a

{C1-Cq) alkyl group;

"Rz, Rz and R; each represent, independently of one



The 3-oxosuccinate derivatives of formula (M), 15
(MA) or (VIB) are known or are prepared by known

nmet hods such as C ai sen condensation of an ester 14
enol ate with an oxalic acid ester. The conpound. of
formula (1V) can exist in 2 Egutoneric forms: RL R
WI | W )711 N ON HO R3 R& R4 Ra 5 According to
anot her of its aspects, a subject of the present
invention is the conpounds of formula: R WN Y-SO2
O(IM 4 Rz R4 in which: Wrepresents a group - COOR
or a radctdier,Cg hydrogen or halogen atom or a

(C1-Cylalkyl, (C;-C4)alkoxy or trifluoromethyl
group;
- R represents a (C;-Cy)alkyl or benzyl group.
5 Preferably, a subject of the present invention

is the compounds of formula:

0
R, L.
|
v-s0,0° N~ (mA)
R,
R,

in which:
- Y, R, R, Ry, R; and R, are as defined above.

10 Preferably, a subject of the present invention

- is the compounds of formula:

R, CN
|
_N
Y-80,-0 (IB)
R,
R,”

in which:
- Y, Ri, Rz, R; and Ry, are as defined above.

15 More preferably, a subject of the present

invention is the compound of formula:



10 - Y represents a (Cl-C4)al kyl group, a _
(Cl1-C4) perfluoroal kyl group or a phenyl group that is
unsubstituted or substituted with a nethyl, chloro or
nitro group; - Rl represents a hydrogen or hal ogen
atomor a 15 (Cl-C4)alkyl group; - R2, R3 and R4 each
represent, independently of one 15 another, a
hydrogen or hal ogen atomor ‘a (Cl-C4)al kyl,

(Cl-C4)al koxy or trifluoromethyl group; R represents
a (Cl-4)al kyl or benzyl group 5 Preferably, a

subj ect of the present inventi is the conpounds of
formula: O R COR N,, Y-S g?@*é} i 7Rz R3 R4
in which: Y, R Ri, R ar def i ned

above.

CFSO() (A2)

Alsc more preferably, a subject of the present

invention is the compound of formula:

CH,CH, O'CHzCHa
| l

: (IIAb)

Even more preferably, a subject of the present

CF,50,0

~invention is the compound of formula:
\t]:r__T/CHQ

7 -

Finally more preferably, a subject of the

CF,S0,-

present invention is a compound of formula:
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15

20

10 Preferably, a subject of the present invention -is
the conpounds of formula: RLCN | N VY-SO2-0 R2

4-P,3 R4 in which: Y, R, R2, R3 and R4 are as

defi ned above. 15 More preferably, a subject of the
present invention is the conpgund of fornula: 16 |
H3C GO CH2CH3 CF3S020 N (iM - C1 C1 Also nore _
preferably, a subject of the present invention is the

compound of formula; Il CH3CH2 GO CHZCH3 N
CH,CH, CN
||
AN
CF;50,-0 N (IIBb)
ca
Ci

The following example is not limiting; it
illustrates one embodiment of the invention.
The mass spectra are measured in the
electrospray (ES) ionization mode.
The signals observed in NMR are expressed in
the following way: s: singlet; bs: broad singlet;
d: doublet; sd: split doublet; t: triplet; st: split
triplet; q: quartet; m: unresolved peak; mt: multiplet.
EXAMPLE 1
Preparation of ethyl 5-(4-chlorophenyl)-1-(2,4-
dichlorophenyl) -4-methyl-1H-pyrazole-3-carboxylate
A) BEthyl 1-{2,4-dichlorophenyl)-4-methyl-5-oxo-4,5-
dihydro-1H-pyrazole-3-carboxylate
12.6 g of 2,4-dichlorophenylhydrazine
hydrochloride in 100 ml of toluene are placed under
nitrogen; after stirring, 10 g of diethyl 2-methyl-3-
oxoguccinate are added and the mixture is then heated
and 5 ml of TFA are added at 55°C. The mixture is left
at the reflux of the solvent for 4 and a half hours,

with stirring. The mixture is allowed to return to



CF3S20 (fib) CL C1 5 Even nore preferably, a

subj ect of the present invention is the conpound of
formula: HHC CN N CF3SO2 ON Ma) C1 C1 Finally nore
preferably, a subject of the present invention is a

-~ conpound of formula: 17 CHCHE CN CF3SQ2 O -N (fib)

10

15

20

25

Cd Cl The following exanple is not limting; it
illustrates one enbodi mrent of the invention. The nass
spectra are neasured in the 5 electrospray (ES)

ioni zati on node. The signals observed in NVR are
exPPeisRE FRMPERatHER| 8RdndswaRens heaitrdl &0 75SC lemshdhe

Sinég%ion medium is hydrolyzed with 30 ml of water. The
mixture is separated by settling out, the aqueous phase
is discarded and the organic phase is then evaporated
in order to eliminate the residual TFA. The organic
phase is taken up with 10 ml of toluene and the
expected product then crystallizes, m = 10.2 g.

ES™: [M-H]™ = 313.0.
NMR (DMSO-d6 1H at 300 MHz): 1.26 ppm: t: 3H;
2.11 ppm: s: 3H; 4.23 ppm: g: 2H; 7.57 ppm: m: 2H;
7.87 ppm: bs: 1H; 11.04 ppm: bs: 1H.
B) Ethyl 1-(2,4-dichlorophenyl) -4-methyl-5-
{ ({trifluoromethyl) sulphonyl)oxy) -1H-pyrazole-3-
carboxylate
5 g of pyrazolone obtained in the preceding
step are sguspended in 25 ml of DCM, under nitrogen, and
the mixture is cooled to 0°C with stirring. 2.4 ml of
TEA followed by 3 ml of triflic anhydride are added and
the stirring is maintained at 0°C for 15 minutes. The
reaction medium is hydrolyzed with 20 ml of DCM. The
reaction medium is separated by settling out and the
organic phase is then washed with 20 ml of water. The
aqueous phase is discarded. The organic phase is
evaporated and the oil obtained is chromatographed on
gilica, elution being carried out with a pentane/EtOAc
mixture (90/10; v/v). The fractions containing the

expected compound are combined and evaporated to
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25

d: doublet; sd: split doublet; t: triplet; at: split
triplet; g: quartet; m unresolved peak; nt:

mul tiplet. 10 EXAMPLE 1 Preparation of ethyl

5- (4-chl orophenyl ) -1-(2, 4-

di chl or ophenyl ) - 4- nethyI-IFLp% gazol e- 3-carboxyl ate A
Et hyl 1-(2, 4-dichl orophenyl) nmet hyl - 5- oxo-4, 5

di hydr o- 1H pyrazol e- 3-carboxylate 15 12.6 g of

2, 4-di chl orophenyl hydrazi ne hydrochloride in 100 ni
of toluene are placed under nitrogen; after stirring,

1095YBES8; eﬁhw d- it hie- sxpersedc presuetana e didd it .

t he n1xtu1e h? en heated and 5 nml of TFA are added
at 55C.E ‘e 46%® 20 at the ref lux of the

I hal f h h Th
f’n"xtVﬁ?tN%@r Prficad ot erosor el drdnomens - Oh;
{ d heated t d th
ARt oRPREROnPHE AydRoPBRcaci BRY a0 -8 BPMiaeds. e
I h
mhéiﬁe?é‘ﬁdféﬁii L8, B oFGaRPe. phtasi s then

evap oraﬁﬁﬁ S”(&”QEEQLB nhg%'rgm&e g%‘i%&,ﬁagl LF%gl) —4-

The orga phase 1's {aR SPUEn

S LooeePHPEC P PEIUEL SUER-ELGh A o2, m = 10.

2.55 g of the pyrazole triflate of the
preceding step, 1.08 g of 4-chlorophenylboronic acid
and 67 mg of tetrakis(triphenylphosphine)palladium are
mixed, under nitrogen; 25 ml of toluene and 7.1 ml of a
2M aqueous sodium carbonate solution are added. The
reaction medium is stirred at 65°C for 6 hours. The
reaction medium is separated by settling out, the
agueous phase is discarded, and the organic phase is
then washed with 10 ml of water. After separation by
settling out, the organic phase is evaporated off. The
product obtained is purified by chromatography on
silica, elution being carried out with a
cyclohexane/EtOAc mixture (85/15; v/v). 1.890 g of the
expected compound are obtained.

NMR (DMSO-dé 1H at 300 MHz): 1.31 ppm: t: 3H;
2.23 ppm: 8: 3H; 4.32 ppm: g: 2H; 7.24 ppm: d: 2H;
7.46 ppm: d: 2H; 7.57 ppm: sd: 1H; 7.73 ppm: d: 1H;

7.77: d: 1H.



NVR (DMSO- d6 1H at 300 MHz): 1.26 ppm t: 3H 10 2.11
ppm s: 3H 4.23 ppm q:. 2H, 7.57 ppm m 2H, 7.87
ppm bs: 1H, 11.04 ppm bs: 1H B) Et hyl
1-(2,4-dichlorophenyl)-4-neP?
(((trifluoronethyl)sul phony oxy)-lkkpyrazole 3-
carboxylate 15 5 g of pyrazol one obtained in the
preceding step are suspended in 25 m of DCM under
ni en, aTd. thg,m xture is cooled to OC with
WblSQMlS- TEA fol lowed by 3 ml of triflic
an Y. & iptocuss fotdie gi?égal'ﬁﬁo‘ﬁ of'd Géﬁt&goﬁﬁd‘b@ forenala
for 15 m nutes. O reaction ne mis
drolyzed with 20 Ml of DCM The reaction nediumis
separated by settling out and the organic phase is
then washed with 20 i of water. The aqueous phase i@}
di scarded. The organic se is evapgWated and the
oi | obtained is chromatogra silica, elution
being carried out with a pe C mxture
(90/10; v/v). The frggctions yNng the expected
compound are comnbj eéd to 19 dryness.
6.77 g of the_ex re obtained. ES
[ MENa] + = 46853: at 300 MHz): 1.31
i ppm t: 3H, -

in which:
W represents a group —COOR or a radical —CN
R, represents a hydrogen or halogen atom or a (C,-C,)

alkyl group;

R, Rs, Ry, Rs, R;and R, each represent, independently
of one another a hydrogen or halogen atom or a (C,-C,)
alkyl, (C,-C,) alkoxy or trifluoromethyl group;

R represents a (C,-C,) alkyl or benzyl group;
wherein a phenylboronic acid derivative of formula (II):

an
B(OH),

7

Ry Re

in which Rg, R;and R, are as defined above for (1), 1s reacted
with a compound of formula (TII):



2.27 ppm s: 3H 4.34 ppm q: 2H, 7.72 ppm sd: 1H 5
7.79 ppm d: 1H, 8.04 ppm d: 1H O Ethyl
5- (4-chl or ophenyl ) -1-(2, 4-di chl orophenyl ) - 4-

iy

nmet hyl -1 H pyrazol e- 3-carboxylate 2.55 g of the
pyrazole triflate of the pré&ceding step, 1.08 g of
4- chl orophenyl boronic acid 10 and 67 ng of
tetraki s(tri phenyl phosphi ne) pal | adi um are m xed,
under nitrogen; 25 m of toluene and 7.1 m of a 2M
aqueous sodi um car bonat e soh#tion are add The
reaction nediumis stirred a urs. The
reaction nmediumis separated by [ out, the 15
aqueous phase is discarded, and qgnic phase is
then washed with 10 m of watep~{t el NSeparation by
settling out, the VYrga®Dg—ph@Se is Mvaporated off. The
product obtained is purified by chr¢matography on
silica, elution being carried out wi\ith a 20
cycl ohexane/ Et OAc mi xture (85/ 154 1.890 g of the
expect ed conpound are obtained. [NVR (DAIBQ,d6 i H at 300
MHz): 1.31 ppm t: 3H, 2.23 ppr -s: u; 232 ppm q:
2H, 7.24 ppm d: 2H, 7.46 ppm ORNF\7.57 ppm sd:
1H, 7.73 ppm d: 1H 25 7.77: d: . XQ
R4
in which: - .

W, R;, Ry, R; and R, are as defined above for (I);

Y represents a (C,-C,)alkyl group, a (C,-C,) p?rﬂuom--
alkyl group or a phenyl group that is un-substituted or
substituted with a methyl, chloro or nitro group.

2. The process according -to claim 1, for preparing a-
compound of formula (1A):

(1A)

in which:



What is claimed is: 1. ‘A process for the preparation
of a conpound of formula (1): m RL Nom R5-t R6 Ri

( RR 10 in which: Wrepresents a group -COOR or a
radical --CN, R representsﬁé hydr ogen or hal ogen atom
or a (CL-c4) alkyl group; R3, R4, R5, R and R
each represei ht, independently of one another a
hydrogen or hal ogen atomor a (CO-C4) alkyl, (Cl-C4)
al koxy or trifuoronethyl group R represents a (d-c4)

al kyR;9rRae Ryl RypR;, RgeRy randpRearebasodefinred dfor a
der va‘bbhipshﬂ&fdfrr&ﬁﬁ (r} fn GRS R RS

where_m a phenylboronic acid derivative of formula (II) as
defined in claim 1 is reacted with a compound of formula
{I1A):

@A)

‘in which:
Y, R, Ry, Ry, R; and R, are as defined with respect to
formula Iinclaim 1.

. 3.The process as recited in claim 1 for the prepération of
- a compound of formula (IB):

(aB)




in which R5, R and Rrare as defined above for. (I),
is reacted wth a conpound of fornmula (I11): 21 can
WY-SO2-0 0000, in which: W R, R2, R3 and Rdare as
defi ned above for (I); Y regﬁesents a (C -&)al kyl
group, a (d-Ca) perfluom kyl group or a phenyl
group that is un-substituted or substituted with a
nmet hyl, chloro or nitro group: 2. The process
according to claim1, for preparing a conpound of
&gkgﬁhe (1A: (1A 0l R, GOR I I RRL NON R j
' i ch: )

R,, R,, Ry, Ry, Rs, R and R, are as defined for a
compound of formula (I} in claim 1;

wherein a phenylboronic acid derivative of formula (II) as
defined in claim 1 is reacted with a compound of formula

- (I1IB):

(1IB)
CN

~ in which: ‘
Y, R, R,, R, and R, are as defined in claim 1.
4. The process according to claim 1, wherein a phenyl-
45 poronic acid derivative of formula (IT) as defined in claim 1
~is reacted with a compound of formula (III):



22 R1, R, R3, R4, Rs, R6, R7 and R are as defined for
a conpound of formula (1) in claiml1; wherein a
phenyl boronic acid derivative of formula (I1) as
defined in claiml1l is reacted with a conpound of
formula (111A): O(n-) R % ORN Y-S®2-01 N~ \\""
"Rz R1t3 in which: ¥, R R, R, R3 and R4 are as

defined with respect to forrmula | in claiml. 3. The
process as recited in claiml for the preparation of

a conmpound of forrmula (IB): GBB) R CNI I NON R5 R2

in which:
W, R, R,, R, and R, are as defined in claim 1.
5. The process according to claim 2, wherein a phenyl-
boronic acid derivative of formula (II) as defined in claim 1
is reacted with a compound of formula (IIIA);

0
ol
R] C-——OR
|0
N
CFy80,—0” N7
y
b
A%
RS




Rags 23 in which RL, R2, R3, RA1 RS, R6 and R7 are as
defined for a conpound of formula (1) in claim1l;
wherei n a phenyl boronic acid derivative of fornmula
(I'l) as defined in claiml_s reacted with a conpound
of formula (I11B): (~) R %N Y.SOy-ONRZ Rs R3 in
which: Y, Rl, R2, R3 and R4 are as defined in claiml.
4. The process according to claim1l, wherein a phenyl -
45_bor'njcilacid derivative of formula (I1) as defined
in 1B W .is reacted with a conpound of formula

DR R, R, R, and K4k 'as Tefined in claim 1.
6. The process as recited in claim 3, wherein a phenyl-
boronic acid derivative of formula (II) as defined in claim 1
is reacted with a compound of formula (IIIB):

in which:

| R,, R,, R; and R, are as defined in claim 1.

7. The process according to claim 5, wherein 4-chlorophe- 45
nylboronic acid is reacted with a compound of formula

(IT1A=):



~R3 (I'll; Y=CFs) inwhich: W R, R R3 and R4 are
as defined in claiml1. 5. The process according to
claim 2, wherein a phenyl- boronic acid derivative of
formula (11) as defined in %Ealml is reacted with a
conmpound of formula (I11A); R GOR I I CR3sO2-0
NR2 RaR3 (IIlA, Y =CFs) 25 in which: R Rl, R2, R
and Rare as defined in claiml1l. 6. The process as
recited in claim3, wherein a phenyl- boronic acid
derivative of fornmula (11) as defined in claiml1l is
reacted with a conpound of f8rrmla (111B): R CN (II}Az)
CF3S™2-0O N

C——0—CH,CHj.

Cl

Cl

8. The process as recited in claim 5, wherein 4-bromophe-
nylboronic acid is reacted with a compound of formula

- (IIAb):

(ILIAb)

Ci

Cl



\"0RR &3 (I; Y CF3) in which: RlL, R2, R3 and R4
are as defined in claim1. 7. The process according to
claimb5, wherein 4-chlorophe- 45 nylboronic acid is
reacted with a conmpound of %%rnula (I11TAa): 26 O
(I''1TAa) H3C GO CHHCH3. CF33S20 N~ C1 C1 8. The
process as recited in claimb5, wherein 4-bronophe-

nyl boronic acid is reacted with a conpound of fornula,
(I'1TAb) O (I'11Ab) CH3CH2 CO CH2CH3. 1 CF3SO20 N' C1

"1 9, The process according to claim 6, wherein 4-chlorophe-
nylboronic acid is reacted with a compound of formula
(I1IBa):

(I0Ba)

Cl

10. The process as recited in claim 6, wherein 4-bro-
_ mophenylboronic acid is reacted with a compound of for-
 mula (TIIBb): ,

(IBb)

Ci

Cl



Cl 27 9. The process according to claim®6, wherein

4- chl orophe- nyl boronic acid is reacted with a
compound of forrmula (111Ba): (l111Ba) H3C CN |
CF3S2-0 C1 10. The proces§ as recited in claim6®,
wher ei n 4-bro- nophenyl boro Bc acid is reacted with a
conpound of for- nmula (I11Bb): (I11Bb) CH3CH2 CN. 1| |
CF3S2-0 N~ Cl1 / C1 28 11. A compound as defined by
formula (111): (RI)

11. A compound as deﬁned by formula (III):

am
R; A
¥S0,0 N~
Z
T
S,
R

in which:

W represents a group —COOR or a radical —CN;;

Y represents a (C,;-C,)alkyl group, a (C,-C,)perfluoro-
alkyl group or a phenyl group that is unsubstituted or
substituted with a methyl, chloro or nitro group;

erepresents a hydrogen or halogen atom or a (C,-C,)
alkyl group;

R,, R; and R, each represent, independently of one
another, a hydrogen or halogen atom or a (C,-C,)alkyl,
(C,-C,)alkoxy or triffuoromethyl group;

R represents a (C,-C,)alkyl or benzyl group.

12. The compound as recited in claim 11 defined by the

formula (IIA):



RLWYSY N \"~~R2 Rqg 3 in which: Wrepresents a
group -COOR or .a radical -CN, Y represents a

(Cl-C4)al kyl group, a (Cl-C4)perfluoro- alkyl group or
a phenyl group that is unsuhgtituted or substituted
with a nmethyl, chloro or nit%o group; Rlrepresents a
hydr ogen or hal ogen atomor a (Cl-C4) al kyl group;

R2, R3 and R4 each represent, independently of one
anot her, a hydrogen or hal ogen atomor a (Cl (11A)
-CG4)al kyl, (CL-C4)al koxy or trifluoroggthyl group; R
represents a (Cl-C4)al kyl. or benzyl I.Ip 12. The
conmpound as recited in ﬂal m 11 defi ne% e

formula (ILIA): 29 O (1M R C Y-S2-0 N X

" T

JY--SO;-—O N
& -L—Rz
I
oK
RM

in which: .

Y, R, R,, R,, Ry and R, are as defined in claim 11.

13. The compound as recited in claim 11 defined by the
- formula (IIIB):

 in which:
- Y, Ry, Ry, R, and R, are as defined in claim 11.
14. The compound as recited in claim 12, of formula

(IllAa):




in which: ¥, R RI, R2, R3 and R4 are as defined in
claimit 13. The conpound as recited in claim1ll
defined by the fornula (1118): R CN (MB) Y-SO2-O N
in which: Y, RI, R2, R3 and, ,R4 are as defined in claim
it 14. The conpound as recited in claim12, of fornula
(MAa): 30 (mA3) O H3C CO-CHzZCH3. CF3S020NCL C1
15. The conpound as recited in claim12, of fornula
(I1TAb): (fib) OCH3CH2 GO CH2CH3. I |

(IflAs)
0 ’
I
H;C C o O—CH,CH.
CF3§0,0 N~
cl
Ct

" 15. The compound as recited in claim 12, of formula
(TAb):

(IIAb)

CH;CH;

CF380;0

Cl



CF3SO20 N d d 31 16. The conpound as defined in
claim13, of fornmula (ll1IBa): H3C CN. (Ma) CF3SQ2--

N. CL 17. The conpound as defined in claim13,. of
formula (I11Bb): ' CH3CH2 C” | * CF3s2-ONC1 cC1

16. The compoind as defined in claim 13, of formula
(I11Ba): | |

(ITBa)

CF350,—
Cl

17. The compound as defined in claim 13, of formula
(1IBb): |

(tIBY)




