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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- O phenyl - 4- et hyl pyrazol e; 3-carboxylic acid 5
ewbeegoanldegerlbed in partlcular i n EuPOPEBR2PAFAAD1155
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-carboxylic acid

derivatives %%% e%kel%§%g%qu%o&glg@%ﬁ;%gpgtg ovel

antagonlsts particularly,

E&é %EEO %Eﬁ%&ﬁ%ng rTe5 dlphenylpyrazole 3-carboxylic

|ch oro t hyl pyazol e- 3- car boxyl at e,

dgggalgg§lbgt§qggpean Patent EP 656 354, is a useful
internmedi ate for preparing N piperidino-5-(4

chl or ophenyk) pi ph2rd1dischlehenhems 14~ reidayiprydda ecid
15 3-carboxam de, the international non-proprietary

nageerefl awki desicsibedoiabpatrt iEd asuline Buropepite Patent
present invention is a process for preparing a
CEFpSIAd 3677 RodmameriREnWPaNerRSUS (I F24RE4R7 mbepﬁs
R 20 in which:
esters are useful intermediates for preparing 1 5-
diphenyl-4-methylpyrazole-3-carboxylic acid derivatives
that are cannabinoid CB, receptor antagonists.

More particularly, ethyl 5-{4-chlorophenyl)-1-
(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 intermational non-proprietary name
of which is rimonabant.

The subject of the present invention is a

process for preparing a compound of formula:

@

in which:

- W represents a group -COCR or a radical -CN;




Wrepresents a group -COOR or a radical -CN, 2 Rl
represents a hydrogen or hal ogen atomor a
(Cl-C4)al kyl group; R2, R3, R4, R5, R6 and R7 each
represent, independently of one another a hydrogen or
hal ogen 5 atomor a (Cl-C4) al kyl, (Cl-C4) al koxy or
trifluoromethyl group; R represents a (Cl-C4)al kyl or
benzyl group; characterized in that a phenyl boronic
acid derivative of formula: 2 C/~-RR5 6 10 R7 in
which R5, R6 and R7 are as defined for (1), is

react ef, rdprFeSHven hjdrdden FLeSeategat @ ontat yst
in a basic medium wth a conpound of fornula: RI W

V~N 11{cy-Q)Mlkyll. B2owR3 Ra 15 in which: W Rl, R2,

R3 and R4 are as defined for (1); Y represents a

(€1- CARral B4, FuouPs, eRe and R; each represent,
independently of one another a hydrogen or halogen
atom or a (C;-C4)alkyl, (C:-C4)alkoxy or
trifluoromethyl group;

- R represents a (C;-Ci)alkyl or benzyl group;

characterized in that a phenylboronic acid derivative

of formula:

(OH),

m
RS

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 basic medium, with a compound of formula:

R, W
P
~
Y-80,-0 N (1)
R,
R
R 3

in which:

- W, Ry, R, R; and R, are as gefined for (I);

- Y represents a (C;-C4lalkyl group, a
(C;-Cy)perfluorcalkyl group or a phenyl group that
is unsubstituted or substituted with a methyl,

chleoro or nitro group.
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(Cl-4) perfluoroal kyl group or a phenyl group that is
unsubstituted or substituted with a nethyl, 20 chloro
or nitro group. 3 Particularly, a subject of the
present invention is a process for preparing a
compound of fornmula: 0 RI GOR RJ/ rN(IA s R6
R7\ Rx R4 5in wiich: Rl °R2, R3, R4, R5, R6, R7
and R are as defined for a conpound of formula (I);
characterized in that a phenyl boronic acid derivative
of formula (11) as defined above is reacted, in a 10
sol vent, partbheupsesence phbgecat afyshei prasbhasic
medium w th a compound of formula: 0 Il R COR
Virréhtidn 502 © droétRay fB2 pRBparing a compound of

formula:

aa)

in which:

- R., R2, Ra, Rs, Rs, Rs, R; 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:

i
R, C-OR
| |
/N
v-80,0 N (IIIA)
R,
R
R,

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

particular also a process for preparing a compound of



RR4 in which: Y, R Rl, R2, R3 and R4 are as defined
above. 15 A subject of the present invention is in
particul ar also a process for preparing a conpound of
4 formula: RLCN Rs (IB) NN R6 RT R3 R4 in
which: Rl, R2, R3, R4, R5, R6 and R7 are as defined
for a 5 conpound of fornula); characterized in
that a phenyl boronic acid derivative of formula (I11)
as defined above is reacted, in a solvent, in the
presence of a catalyst in a basic nmedium wth a
ceappymngd.of formula: R CN IN Y-S02 O N (fyg) 4RZ
R3 10 R4 in which: R, CN

B)

in which:

- Ry, R., Rs, R4, Rs, R¢ and R, are as defined for a
5 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:

Y-80,-0 N (IB)

1¢
in which:
- Y, Ry, Rz, R: and R, are as defined above.
Preferably, the reaction of a compound of
formula (II) with a compound of formula (III), (IIIA)
15 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
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Y, Rl, R2, R3 and R4 are as defined above.

Preferably, the reaction of a conpound of fornula
(I'1) with a conpound of formula (I111), (ILIA 15 or
(I'11'B) is carried out in an aromatic sol vent, for
exanpl e toluene, or in an ethereal solvent, for
exanpl e tetrahydrofuran or di nethoxyethane or in

di oxane, in the presence of a palladium conplex, for
exanple 5 tetrakis(triphenyl phosphine)pal |l adium and
in a basic nmedium for exanple in the presence of an
ak kak-b kAt @kipeanhopabephsueh pas 1sadiut) easbanatebasic
pot assi um carbonate. 5 According to a preferred
efbadupENEort Bgamb@actinonhies peakehned otit annadkali metal
t wo- phase nedium in the presence of

t enrabhsattr,i phehy bphesdiiune rpabladitenort et alsgdivm

medi um consi sting of sodium carbonate in an aqueous
sobubpoatel0 According to a preferred process for
preparing a conpound of formula (1), a phenyl boronic
acid der Aegerdanst tPoprnbraferred embesimeatni thea
compound of fornmul g in which Y re ents .a

[11), res
gF6aptErs, 1sngREry =8 g&ﬁp&%& SHor BhRsEaMeRt Wy cRBskRe
ngeggkge:o¥ EeEE%Lis?%ri%%en%ﬁphosphine)palladium, the

bagic medium consisting of sodium carbonate in an
agqueous sclution.

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 CFj,

namely a compound of formula:

R, W
||
_N
CF,$0,00 N (Il: Y =CF)
R,
R,

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

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



In addition, according to a preferred process for
preparing a conpound of formula (1A), a phenyl boronic
acid derivative of formula (lI1) is reacted with a
compound of forrmula (I11A) in which Y 20 represents a
group CF3, nanely a conmpound of formula: 6 0 it R
-CF3SRO i COR (I11A: Y =CF3)® RZ 4R3 Ra Finally,
according to a preferred process for preparing a
conmpound of formula (IB), a phenyl boronic acid
derivative of forrmula (11) is reacted wwth a 5
conpound of formula (111B) id?which Y represents a
group CF3, nanely a jgonpound fI{ornuIa: Rl CN N
CF3S2 ON(II'IB: Y R More preferably,
4- chl or ophenyl bor oni c Fidg s reacted with a conpound
of formula: 7 0 _N

CF,80,0 N (A : Y =CF,)

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

group CFs;, namely a compound of formula:

R, CN

|
/\N/N
CF;80,-0 (B : Y = CF,)

R,

R,

More preferably, 4-chlorophenylboronic acid is

reacted with a compound of formula:



11 H3C GCOCH2CH3 N CF3S2O N (Il11Aa) C1L C1 Also
nore preferably, 4-bronophenyl boronic acid is reacted
with a conmpound of formula: 0 11 CH3CH 2 C O CH2CH3

, NN CF3SQ20 N (I11Ab) C1 Cl1 Even nore preferably,
4- chl orophenyl boronic 5 acid is reacted with a
conpound of fornula: H3C CN 77N CF3SC2 O N (I11Ba) Cl
Cl Finally, nore preferably, 4-bronophenyl boronic 8
acid is reacted with a conpound of fornula: CH3CH2 CN

N
I
H,C C-O-CH,CH,
“ I
N’N ‘
CF,S0,0 (TIAa)

JT\ l

Cl

Also more preferably, 4-bromophenylboronic acid

is reacted with a compound of formula:

I
CH,CH, C-O-CH,CH,
|
I N’NI
CF,80,0 (ILIAD)
Cl
Cl

Even more preferably, 4-chlorophenylboronic

5 acid is reacted with a compound of formula:
}%C

CN
|
N’N

(IBa)
@Cl
Cl

Finally, more preferably, 4-bromophenylboronic

CF,S0,-0



CF3S02 ON (I'l1IBb) G C The conpound of fornmula
(I'11) is obtained from a pyrazol one derivative of
formula: RR- W ,N ON(IV) / RZ Z R4A5In
particul ar, the conpound of formula (I11A) is

obtai ned froma pyrazol one derivative of formula: Rl
COORON ON(IVA R R3 RE Also in particular, the
conmpound of forrmula 10 (I11B) is obtained froma
pyrazol one derivative of 9

acid is reacted with a compound of formula:

CH,CH, CN
|| I
_N

cl

CFs0,-0° N

? (IIBb)

Ci

The compound of formula (III) is obtained from
a pyrazolone derivative of formula:
R W

i
I'N'
o’ N”

1v)
R,
R,

R,

In particular, the compound of formula (IIIA)

is obtained from a pyrazolone derivative of formula:

R, COOR
I !
o/ N7
(IVA)
= |
[ Ra
N
RR3

Also in particular, the compound of formula

10 (IIIB) is obtained from a pyrazolone derivative of
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10

formula: RE CN N O () 4R3 R4 To prepare a conpound
of formula (1I11), (ILIA) or (I111B), an anhydride of
formula (YSQ2) 20 or a 5 chloride of forrmula YSO2A is
reacted with a conmpound of formula (I1V), (IVA) or
(1'VB), the reaction being carried out in the presence
of a base, preferably a tert?ary amne. In
particul ar, the conpound of formula: RL WN (II1l: Y
CF 3) CF3S2ZOR2 4R3 R 10 4 is obtained by reaction
of triflic anhydride with a pyrazol one derivative of
fepliaa:10 R WON O N (IV)

R, CN
|
N’N
© (IVB)
R,
R
R 3

To prepare a compound of formula (III), (IIIA)
or (IIIB), an anhydride of formula (¥S50:):0 or a
chloride of formula YSO,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:

Cﬁﬁsofj N (HI:YE=CFQ

is obtained by reaction of triflic anhydride with a

pyrazolone derivative of formula:



/| R RB R4 in the presence of a base, such as a
tertiary amne, and in a solvent, such as

di chl oronet hane. Also in particular, the conpound of
formula: Ol I RE OR N CR3SQ2-O(MA: Y =CF) 4 R4
IS obtained by reaction of triflic anhydride with a
pyrazol one derivative of formflay RL COOR ,N N (I'VA)
/| R2. RB R4 in the presence of a base, such as
tertiary amne, and 10 in a solvent, such as

di chl or onet hane. R, W
) N/k
av)
R,
RFB
in the presence of a base, such as a tertiary amine,

and in a solvent, such as dichloromethane.

Alsc in particular, the compound of formula:
I
C-OR
[ N/Nl

R3

R,

R,

CF,S0,-

is obtained by reaction of triflic anhydride with a

pyrazolone derivative of formula:

R, COOR

N’N
0
(IVA)
R2
R
3
R4

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

10 in a solvent, such as dichloromethane.



11 Finally in particular, the conpound of fornmula:

R CNN CF3SQ2 O (IllB: Y=CF3) RZ4R3 R4 is
obtai ned by reaction of triflic anhydride with a
pyrazol e derivative of formula: RI CN NON O4(IVB)
RZ R35 R4 in the presence of a base, such as
tertiary amne, and in a sot¥ent, such as

di chl oronmet hane. Preferably, the conpound of formula
(rer)y,  (rrrA) or (111B), in which Y represents CF3,
Is obtained 10 by the action of triflic anhydride and

triethyl apingiig ianpegdisuleeyl ahenbsipbend Bf formula:
di chl or onret hane, at a tenperature of between -5C and
+5C. The conpound Rf fornmu@ 12 RL W

|
N'
CF,80,-0 N

(IIB : Y = CF,)
R2
:té:R
R, °

is obtained by reaction of triflic anhydride with a

pyrazole derivative of formula:

1 CN
o; Prjq
? IvB)
R,
R _
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 equimelecular mixture, in dichloromethane, at a

temperature of between -5°C and +5°C.

The compound of formula:



10

ON(lV) 4R2 R3 R4 is obtained by reaction of a
hydrazi ne derivative of formula: NHNH2 M R2Z R4 5
in which R2, R3 and R4 are as defined for (1), with a
derivative of formula: 0 10 ROICG?HCW(VI) Rl in
which R, RL and Ware as defined above for (I). 10 In
particul ar, the conpound of #fornmula: RL COOR,N O N
4(W) R2 R3 R4 13 is obtained by reaction of a
hydrazi ne derivative of formula (V) with a derivative
of fornmul a: '

X

W
|
N N
(Iv)
RZ
é :R
R,

is obtained by reaction of a hydrazine derivative of

R,
O

formula:
NH-NH,

fg(\’)
Rﬂ
in which R,, R; and R, are as defined for (I), with a

derivative of formula:

T
RO-C- H-<‘:-w VD
Rl

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

In particular, the compound of formula:
R, COOR
0

N’N

(IVA)
| ‘ g\h\L‘Rz

R
R,
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O00 ROIC HCIGCOR (MA) Rl Also in particular,
the conpound of formula: RL CN,,N O() RZ4R3 R4
5 is obtained by reaction of a hydrazine derivative of
formula (V) with a derivative of fornula: O10 ROIC
HCCN (VIB) Rl Preferably, _a hydrazine hydrochl oride
of 10 formula (V) is used inla solvent, in an acid
medium for exanple in acetic acid; or in toluene in

the presence of hydrochloric acid, acetic acid or
trifluoroacetic acid. The 3-oxosucci nate derivatives

ofi f epfuliac@Vhy, rebzti¥nAbfon hVidBRzdne Keavivadivar ef
prepared by known rmethods such as C ai sen
candendat (¥ efitan aesteeri vid ivendfatferwivilla:an oxal i ¢
acid ester.

[
RO-C-TH—Q-C—OR (VIA)
Rl

Also in particular, the compound of formula:

(IVB)

is obtained by reaction of a hydrazine derivative of

formula (V) with a derivative of formula:

RO-C-TH— -CN (VIB)

R,

Preferably, a hydrazine hydrochloride of
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
trifluorocacetic acid.

The 3-oxosuccinate derivatives of formula (VI),
(VIA) or (VIB) are known or are prepared by known

methods such as Claisen condensation of an ester
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The conpound of forrmula (1V) can exist in 2
tautonmeric forms: RL R1 W 1WI 11 /J~ MNI ,N ON HO
N Rz/ RZ R Ra Ra 5 According to another of its
aspects, a subject of the present invention is the
conpounds of formula: RL WN Y-S02-ON (Il1l1) RZ Ra
Ra in which: Wrepresents ajéroup -COCOR or a radica
-CN, 10 - Y represents a (Cl-C4)al kyl group, a
(Cl-4) perfluoroal kyl group or a phenyl group that is
unsubstituted or substituted wwth a nethyl, chloro or
Nidd a1 G h -aRlox£P esenid e@stwdr ogen or hal ogen
atomor a 15 (Cl-C4)al kyl group; - R2, R3 and R4 each
r epr esentThé neependedtey Dfromea (IV) can exist in

2 tautomeric forms:

R, R,

Y T
'N/N- ~—_ N
R4

e
O HO N

R, R;

According to another of its aspects, a subject

R,

of the present invention is the compounds of formula:

R, W
LN
-~
Y-50,,00 N am
R,
R
R,

in which:

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

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

- R, represents a hydrogen or halogen atom or a
(C.-Cyq)alkyl group;

- Rz, Rs; and Ry each represent, independently of one



15 another, a hydrogen or hal ogen atomor a (Cl-C4)
al kyl, (Cl1-C4) al koxy or trifluoronethyl group; R
represents a (Cl-C4)al kyl or benzyl group. 5
Preferably, a subject of the present invention is the
conpounds of fornmula: 0 11 R) C-OR N Y-SOZ ON
(nfA) RZ RB R4 inwiich: ¥ R Rl, R, R3 and R4
are as defined above. 10 Preferably, a subject of the
present invention is the conmpounds of fornula: RI CN
VN Y-SOZz ON (IDB) / 4Rz R3 R4

another, a hydrogen or halogen atom or a
(Ci-Cslalkyl, (C1-Cs)alkoxy or trifluoromethyl
group;
- R represents a (C;-Cs)alkyl or benzyl group.
5 Preferably, a subject of the present invention

is the compounds of formula:

i
R, C-OR
||
N
N
Y-50,-0 (TIIA)
RZ
R
R,

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

is the compounds of formula:
R, CN

Y-s0,-0° N (I1IB)

in which:
- Y, R,, Rz, Ry and R, are as defined above.
15 More preferably, a subject of the present

invention is the compound cf formula:



in which: Y, Rl, R2, R3 and R4 are as defined above.
15 More preferably, a subject of the present

invention is the conmpound of forrmula: 16 0 11 H3C
COCHRCH3 ffNI' CF3S20 N (Il1Aa) C1 141 C1 Also
nore preferably, a subject of the present invention is
t he conpound of formula: 11 18CH3CH2 G O CHZCH3 N
CF3S20 N (Il'1Ab) C1L C1 5 Even nore preferably, a
subj ect of the present invention is the conpound of
formula: HBC CN ,N CF3SQ2 O(I;I(IIIBa) C1

I
H,C /C~O-—CH2CH3
|

s \N/N

| (I1LAa)
@ Cl
Cl

Also more preferably, a subject of the present

CF,$0,0

invention is the compound of formula:

i

CH,CH, C-O-CH,CH,
| |

N
CF,50,00 N

(LIAb)
i Cl
Cl

Even more preferably, a subject of the present

invention is the compound of formula:

H,C CN
|
I _N

CF,50,,00 N

(IllBa)
¢f Cl
Cl

Finally more preferably, a subject of the

present invention is a compound of formula:
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Cl Finally nore preferably, a subject of the present
invention is a conpound of formula: 17 CH3CH2 CN N
CF3SQZ ON (I'l'IBb) d d The follow ng exanple is
not limting; it illustrates one enbodi ment of the

i nvention. The mass spectra are neasured in the 5

el ectrospray (ES) ionizationtfode. The signals
observed in NVR are expressed in the follow ng way:
s: singlet; bs: broad singlet; d: doublet; sd: split
doublet; t: triplet; st: split triplet; qg: quartet;
m unresol ved peakgy ¢y:. mul ti pl 10 EXAMPLE 1
Preparation of ethyf 5%%4-chlo g%%enyl)-l-(2,4-

di chl orophenyl ) - 4- net hyl -[LH pjr azol e- 3- car boxyl ate A)
Et hyl 1-(2, 4-dichl oropheX! ) -# net hyl - 5- oxo-4,5

di hydro-| H pyraz - rbdﬁylate 1 6 g of
2,4-dichIorophen$¥ﬁ§§Fazine hydrochag%ﬁhe in 100 n

of toluene are placed unde nitGlogen; after stirring,
10 g of diethyl 2-nethyl- osucci nate are added and
the m xture is then heat d 5 mM of TFA are added

at 55C. The m xture is |ef

- 0

Cl

The following example is not limiting; it
illustrates one embodiment of the invention.
The mass spectra are measured in the
electrogpray (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; g: 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) Ethyl 1-(2,4-dichlorophenyl)-4-methyl-5-0x0-4,5-
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 at755°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
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20 at the ref lux of the solvent for 4 and a half

hours, wth stirring. The mxture is allowed to

return to 18 anbient tenperature and is then heated

to 75C and the reaction mediumis hydrolyzed with 30

m of water. The mxture is.separated by settling

out, the aqueous phase is ditdcar ded and the organi c
phase is then evaporated 5 in order to elinmnate the
resi dual TFA. The organic phase is taken up with 10

m of toluene and the expected product then

Crayfiainti z@mpaRatulde 2@l iESher] Madted RAFIPC NV the
(DVMBSO-d6 1H at 300 MHz) : 1.26 ppm t: 3H 10 2.11
paetactic3Hmedli2th pemhyprdiyzed S7A gpmo ml 24 wateg7. The
ppm bs: 1H 11.04 ppm bs: 1H B) Ethyl

1mixtird dif eegprahdd o esthlitg out, the aqueous phase
(((trlfluoronethyl)sulphonyl)oxy) 1H pyrazol e- 3-
cadsbeycarslers By e RHaAEHl ORISR dishediamh SiRporated
preceding step are suspended

nilfy 6FEST & Sl nRbe G P%ESG&H%UI T O@%\ﬁcﬁ'ganlc

S ol AR B L

0C.for ut e h ums

m‘?a‘P& )Fieed Protqlﬁm%o thEh %Or&ﬁ%l I%S{rneegjcl:tl on me umis
separ at ed sejt Lhng_oif;and the organic phase is

t hen mashggymn?ﬂ g % wat er. The aqueous phase is

di Scardedmﬂﬁe(:@ars@ﬁrasc |hage I eupnor at etk gpht he OH;
obt ai ned i s chronmat ographed on
2.11 ppm: s: 3H; 4.23 ppm: g: 2H; 7.57 ppm: m: 2H;
7.87 ppm: bg: 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 suspended 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
silica, elution being carried out with a pentane/EtOAC
mixture (50/10; v/v). The fractions containing the

expected compound are combined and evaporated to



25 silica, elution being carried out with a
pentane/ Et OAc  m xture (90/10; v/v). The fractions
contai ning the expected conpound are conbi ned and
evaporated to 19 dryness. 6.77 g of the expected
product are obtained. ES+: NHNa]+ = 468. 8 NWR
(DMSO-d6 1H at 300 WHz): 1.3 ppn1 t: 3H 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 C) Ethyl ‘

5- (4-chl orophenyl ) -1- (2, 4-di chl orophenyl ) - 4-
neilesb py.7azel @31t kpdalel prdhidg efrd hbtained.
pyrazole triflate of the preceding step, 1.08 g of

4- chl omxpherykal Ot c4aeagigl 10 and 67 ng of
tetrakis(tri phenyl phosphi ne)pal | adium are m xed,
under BMR dFPMSO-2H MH eft 301z )and A1l pEM:oft :a 3HM
aqueous sodi um carbonate sol ution are added. The

r @a@t7 FPMtedi:udHis 4t BRI atd 65 f Of- B R s Srhe Hi
reaction nediumis separated by settling out, the 15

5 a&u@@u@ﬁﬂha@e il 7di8s 04 dR: &hid e organic phase is
th wth 1 f t t t
(o st w10 10 ol e, Ay sonn i b o

pr oduct g:]%ta’ i rﬁg [ Srali‘)z%rllefl ed %O r%t ogr aphy on

silica" ti on Bei1ig carrle out
cycl ohexane/d&t tur tfﬂ ) téwﬁgq: of the
expect ed %on%b@%%é&%lo alne %@a DMSO-d6 1H at 300

gﬁ?kcegi%%b%?%%)tl 3 g %ﬁ?%JHHﬁoﬁprﬂﬂbedﬁ%ﬂﬂHnadhd

10 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

15 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
gilica, elution being carried out with a

20 cyclohexane/EtOAc mixture (85/15; v/v). 1.8%90 g of the
expected compound are obtained.

NMR (DMSO-dé6 1H at 300 MHz): 1.31 ppm: t: 3H;

2.23 ppm: s: 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;

25 7.77: d: 1H.



10

15

7.46 ppm d: 2H 7.57 ppm sd: 1H, 7.73 ppm d: 1H
25 7.77: d: 1H WD 2005/115989 20 PCT/ FR2005/ 001155
CLAIMS 1. Process for preparing a conpound of

formula: R WrNNN Rs m R6R7 -RZ 13 R4 5 in mhich
Wrepresents a group -COX or a radical -

r &5 5 AL 5 38%Ir ogen or haléﬁbn atonwor3%§TQQEFQ§@/001155
al kyl group; R2, R3, R4, R5, R6 and R7 each represent,
10 i ndependently of one another a hydrogen or hal ogen
atomor a (Cl-C4) alkyl, (GkAAls al koxy or
trifluoronethyl group; R represents a (Cl-C4)al kyl or
benzyl gradup; cheractssifzed prepdaaing phernpdeordndt
acgodrrgu%r;_vative 15 of fornmula: B(OH)2 (I1) RS

ity

in which:

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

- R; represents a hydrogen or halcgen atom or a
(C1-C4) alkyl group;

- Rz, Ry, R, Rs, Rs; and R; each represent,
independently of one another a hydrogen or halogen
atom or a (C;-Cs)alkyl, (Ci-C4)alkoxy or
trifluoromethyl group;

- R represents a (C;-C4)alkyl or benzyl group;

characterized in that a phenylboronic acid derivative

cf formula:

B(CH),

in which Rs, R¢ and R; are as defined above for (I), is

reacted with a compound of formula:
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R R7 6 in which R5, R6 and R7 are as defined above
for (1), is reacted with a conpound of fornmula: 21

R W):":-,N Y-S02 ON(IIl) R2 4R3 R4 in which:
W Rl, R2, R3 and R4 are as defined above for (1); Y
represents a (Cl-C4)al kyl group, a 5

(Cl1- C4) perfluoroal kyl group % a phenyl group that is
unsubstituted or substituted with a nethyl, chloro or
nitro group. 2. Process according to Claim1, for
preparing a conpound of formula: 0 RLCGCOR S (IA R
/ NN R6 R7 Rz 673 10 R4 W n which:

Y-s0,,00 N ()

in which:
- W, Ry, Rz, R; and R, are as defined above for (I);
- Y represents a (C.-Cs)alkyl group, a
(C1-C,)perfluorocalkyl group or a phenyl group that
ig unsubstituted or substituted with a methyl,
chloro or nitro group.
2. Process according to Claim 1, for

preparing a compound of formula:

in which:

- R:, Ra, Rs, Rs, Rs, R¢, R; and R are as defined for a
compound of formula (I) in Claim 1;

characterized in that a phenylboronic acid derivative

of formula (II) as defined in Claim 1 is reacted with a

compound of formula:



Rl, R2, R3, R4, R5, R6, R7 and R are as defined for a
conpound of formula (1) in CQaim1l; characterized in
that a phenyl boronic acid derivative 15 of formula
(I'l) as defined in Caimlis reacted wwth a conpound
of formula: 22 0 Il RR GCOR y-SOi 0 N4RZ R3 R4
in which: Y, Rl, R2, R3 and # are as defined in daim
1. 3. Process according to Claiml, for 5 preparing a
compound of forrmula: R CN 5 (IB) / NN R6 R7T R2 3
R4 in which Rl, R2, R3, R4, R5, R6 and R7 are as
defined for a conpound of folnula (I) in daim1l; 10
characterized in thag a phenyfhgsoni c acid derivative
of formula (I1) as defyned i aiml is reacted with
a
'
v-$0,.00 N (IA)

in which:
- ¥, Ry, Rs, Ry and R, are as defined in Claim 1.
3. Process according to Claim 1, for

5 preparing a compound of formula:

CN

€12))

in which
- Ri, Ra, Ri, Rs, Rs, R¢ and Ry are as defined for a
compound of formula (I) in Claim 1;
10 characterized in that a phenylboronic acid derivative
of formula (II) as defined in Claim 1 is reacted with a

compound of formula:



10

conpound of forrmula: 23 R CN N Y-S02 O (lllg) 4R2
R3 R4 inwhich: Y, R Rl, R2, R3 and R4 are as
defined in aim1l1l. 4. Process according to Caiml
5 characterized in that a phenyl boronic acid
derivative of fornula (I1l) as defined in Cdaim1lis
reacted with a conpound of ®8rmula: RL WCF3SQ20 N
(rrr ;Y- CR3) R2 4 RAX3 in which: 10 - W R1, R2,
R3 and R4 are as defined in Claim1l. 5. Process
according to Caim?2, characterized in that a
phenyl boronic acid deRivative g formula (11) as
defined in daimlisrr with a conpound of
formula: 24 O | A8

Y—SOZ'—O N (IIIB)

R,
in which:
- Y, R, Ry, Rz, R; and Ry are as defined in Claim 1.
4. Process according to Claim 1,
characterized in that a phenylboronic acid derivative
of formula (II) as defined in Claim 1 is reacted with a

compound of formula:

R, W
N
-~ . =
CF,80,0° N (I Y =CF;)
R,
R,

in which:
- W, Ry, R,, Ry and Ry are as defined in Claim 1.
5. Process according to Claim 2,
characterized in that a phenylboronic acid derivative

of formula (II) ag defined in Claim 1 is reacted with a

compound of formula:



10

11 R CGOR N CR3s@2 O(IIlTA; Y=CF3) RB R4 in
which: R Rl, R2, R3 and R4 are as defined in Caiml.
6. Process according to Caim3, 5 characterized in
that a phenyl boronic acid derivative of formula (I1)
as defined in CQaimlis reacted wth a conpound of
formula: RLCN N CF3SR-OM (111S; Y =CF) RZ 4R3
R4 in which: 10 - Rl, R2, R3 and R4 are as defined in
Caim1l. 7. Process according to Caimb5,
characterized in that 4-chlorophenyl boronic acid is
reacted with a conpound of fﬁknula: 25 0 11 H3C

C O CH2CH3

R, C-OR
|
N
CF,50,-0 (ITA ; Y =CF,)
R,
R
R,

in which:
- R, R;, Rz, R; and Ry are as defined in Claim 1.
6. Procesgs according to Claim 3,
characterized in that a phenylboronic acid derivative
of formula (II) as defined in Claim 1 is reacted with a

compound of formula:

CF,50,0° N (IIB: Y =CF,)

in whichs:
- R, R,, Ry and R; are as defined in Claim 1.
7. Process according to Claim 5,
characterized in that 4-chlorophenylboronic acid is

reacted with a compound of formula:



N N CF3SQ20 (Il1lAa) d Cl 8. Process according to
Caimb5, characterized in that 4-bronophenyl boronic
acid is reacted with a compound of forrmula: 0 11
COCHCH3 CH3CH2 VNI' CF3SQ20 (I'lTAb) C1 d 5 9.
Process according to Claim6, characterized in that
4-chl or ophenyl boronic acid i £> reacted with a conpound
of formula: 26 HBC CN ON CF3 SO2-O N (Ill1Ba) G d
10. Process according to Claim®6, characterized in

t hat 4-bronophenyl boronic acid is

I
H,C C-O-CH,CH,
|
_ N”N .
CF,S0,0 (lAa)
Cl
Cl
8. Process according to Claim 5,

characterized in that 4-bromephenylboronic acid is

reacted with a compound of formula:

I
CH,CH, C-O-CH,CH,

||
N’N
CF,S0,0 (IAb)
Cl
Cl
9. Process according to Claim 6,

characterized in that 4-chlorophenylboronic acid is

reacted with a compound of formula:




reacted wth a conmpound of formula: CH3CH2 CN N
CF3S2-O N (I1'lBb) C1 d 5 11. Conpound of fornula:
RlL Wi YSO20 N O (Ill) R3 R4 in which: Wrepresents
a group -COOR or a radical -CN, 27 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 nmethyl, chloro or nitro group; 5 - Rl
represents a hydrogen or hal ogen atomor a (Cl- C4)

al kyl group; R2, R3 and R4 each represent,

i ndependent |y of anot her, @Nwydrogen or hal ogen
atomor a (Cl-C4) alky -4) al koxy or
trifluoronethyl

N
CF,50,-0 (IBa)
i;ra
Cl
10. Process according to Claim 6,

characterized in that 4-bromophenylboronic acid is

reacted with a compound of formula:

l I
/N

CH,CH,

CF80,-0 N (IIIBb)
\Jl: Cl
Cl
11. Compound of formula:
R, W
B
-
vso,0° N am
R2
£ é R
R 3

in which:

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



10 group; R represents a (Cl-C4)al kyl or benzyl group.
12. Conpound according to Caim1l, of fornmula: 0 11
RRCORN Y-SOZON(HA RZR3 R4 15 in which: Y,
R, Rl, R2, R3 and R4 are as defined in Claim11l. 13.
Compound according to Aaim11l, of forrmula: 28 R CN
VNIl Y-SOZON(IIIB) RZZB R4 in wiich: Y, Ri,
R2, R3 and R4 are as defined in daim1l. 14.
Compound according to Caim12, of 5 fornul a:

- Y represents a (C;-Cs)alkyl group, a
(C1-C4) perflucroalkyl group or a phenyl group that
is unsubstituted or substituted with a methyl,
chloro cor nitro group;

- R; represents a hydrogen or halogen atom or a (C;-
Cs)alkyl group;

- Ra, Rz and Rs; each represent, independently of one
another, a hydrcgen or halogen atom or a
(C1-Cqlalkyl, (Ci-Cilalkoxy or triflucromethyl
group;

- R represents a (C;-C4)alkyl or benzyl group.

12. Compound according to Claim 11, of
formula:
i
Ry C-OR
|
/N
Y-S80,-0 N (IIA)
R,
R
R,
in which:

- Y, R, Ri, Ry, R; and R, are as defined in Claim 11.
13. Compound according to Claim 11, of

formula:



0 11 H3C COCHZCH3 ,N CF3S2O N (Il11Aa) C C

15. Conpound according to Caim12, of fornmula: 0 11
CH3CH2 CGCOCHZCH3 ~, N CF3SQz0 N (Il11Ab) C dC 10
16. Compound according to Caim13, of 29 fornula:
HBC CN N CF3S®2 O N (IllBa) G C1 17. Conpound
according to aim13, of fé&b%mula CH3CH2Z CN

N
Y-S0,-0 (B)

in which:

- Y, R;, Ra, R; and R, are as defined in Claim 11.

14. Compound according to Claim 12, of
5 formula:
i
H,C C-O0-CH,CH,
||
~N
Cr80,00 N (Aa)
[:i:I/CE
ClI
15. Compound according to Claim 12, of

formula:

O

CH,CH, (IO{H{CH

Cl

Cl

Compound according to Claim 13, of




,,N CF3S®2 ON"Bb) CL d 5

formula:

H,C CN
X

CF 80,00 N

(IIBa)
@/Cl

Cl

17. Compound according to Claim 13, of

CN
!

CF80,-00 N

(IIBb)
@ “
Cl

formula:

CH,CH,




