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WD 2006/ 021652 PCT/ FR2005/ 001850 METHOD FOR PREPARI NG
N- Pl PERI DI NO- 1, 5- DI PHENYLPYRAZOLE- 3- CARBOXAM DE
DERI VATI VES A subject matter of the present invention

| sy@ @6@§P§§16§2f0r the preparatlon of aFﬁ%ﬂ#ﬁ#ﬁb§f001850

fornmul a: NHN. ) N~ RSRR RZ 6;

i n which: Rl represents a hydrogen or hal ogen aton1or

a %01-04 al k %roug 10 - R2, R3, R4, R5, R6 and R7

r eEdEeRt FOBa RE PRdSFe NdERPER 1B NeE / andt FEEN YA PYRAZOLE -

hydrogen or hal ogepagbosa®rpe OEkTOAraHy!, (Cl-C4)

al koxy or trifluoronethyl group; and of its salts.

15 The conpounds of forrmula (1) are disclosed in

vax i eubj epat satsear giatted ppebegat h.ﬁﬁéntEBnO 1@5& Inbcess
150 961 annabi noi d CB% Fece

i oM (2o e R T AT bl P o e PPN pbr FAFRBLE: (4 20
chl orophenyl ) - 1- (2, 4-di chl or ophenyl ) - 4- et hyl pyrazol e-

3-carboxam de or rinpnabant has ﬁhomn i ni cal
C-NH—-N .

in which:

- Ry represents a hydrogen or halogen atom or a
(C1-Cy)alkyl group;

- R, Ra, Res Rs, Rg¢ and R; represent, each
independently of one another, a hydrogen or
halogen atom or a (C1-Cy)alkyl, (C;-Cylalkoxy or
trifluoromethyl group;

and of its salts.

The compounds of formula (I) are disclosed in various
patents or patent applications, EP 0 656 354 B,
EP 1 150 961 E, as cannabinoid CB, receptor
antagonists. More  particularly, N-piperidino-5-(4-
chlorophenyl}-1-(2,4-dichlorophenyl) -4-methylpyrazole-

3-carboxamide or rimonabant has shown a clinical
activity in obesity and in stopping people from

smoking.

In the prior art, it is known to prepare a compound of
formula (I} by the action of N-aminopiperidine on a

functiconal derivative of the acid:



activity in obesity and in stopping people from
snmoking. 25 In the prior art, it is known to prepare a
compound of fornula (1) by the action of
N-ami nopi peridine on a functimpnal derivative of the
acid: 2 RR COH / | NNRS R6 (A R/ R R4 This
synthetic process is disclpsed in Qﬁ&%'cular in

patent EP 0 656 354 B for the_preparation of 5

ri nonabant. Use is nade, as fpncﬂ onal derivative, for
exanpl e, of an al kyl he&Vacid chloride.
According to the presdn on, a conpound of
formula (1) is prepar e a process, char erized in
10 that a pentane dekd ormul a X-? )5-X
(11), in which X andB¢ eac Bpdently represent
a halogen atomor a YSQ2O in which Y
represents a (d-C4)al kyl groupg,
(Cl-C4) perfluoroal kyl group, an unsubstituted phenyl
group or a phenyl group 15 substituted by a nethyl,

chloro or nitro group, is reacted with a ' _
pytBr®| EYRthgtsshyBracerae deri daerieses imormeraicriar in
Cotdht Z ERS 0 656 354 B for the preparation of

5 rimonabant. Use is made, as functicnal derivative, for

example, of an alkyl ester or the acid chloride.

According to the present invention, a compound of
formula (I) is prepared by a process, characterized in
10 that a pentane derivative of formula X-(CH:)s-X’ (II),
in which X and X’ each independently represent a
halogen atom or a YS0,0- group in which Y represents a
{C1-Cyalkyl group, a (C;-Cy)perfluorocalkyl group, an
unsubstituted phenyl group or a phenyl group
15 substituted by a methyl, chloro or nitro group, is
reacted with a pyrazole-3-carbohydrazide derivative of
formula:

R, CONH-NH,

20 in which R;, Rz, Ra, R4, Rs, Rs and R; are az defined

above for (I).

The reaction is carried out in the presence of a base,

in a solvent and at a temperature between ambient

25 temperature and the reflux temperature of the solvent.
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R7 4RZ R3 R4 20 in which Rl, R2, R3, R4, R5, R6 and

R7 are as defined above for (I). The reaction is

carried out in the presence of a base, in a solvent

and at a tenperature between anhient 25 tenperature

and the ref | ux tenperature of the solvent. 3 Use is

p cylarl in_the .process .accordin

AR Lo P AR aF | GTmITE (PFyoPRowRFeR ging to
anth 1eaehtmdepeﬁdenbbwpwpﬂeyéntfoamhdlaog@i)at:amwlach X
Usa@nasXa afhh £ OHRg.QLAT oL gl a
(Ir) in &ﬁ é%é@ﬁé egeggﬁ gg? ggrgg%gsent a
YSQ2O group in which Y |s as defined above.

FﬁwééCﬂba&l%Bb@@ﬁﬁ%@ﬁﬂé&ﬂﬁ“ﬁé&@SSBta'&%%@bhﬁ&'di AQmula
?ﬁ cterized iLn that _ri nbnabant B ared t he

5 $PeGHGknaAnet ¥ orvRAT {19508 gn@y Yeprésent a

crﬂmmﬁphgmﬂdpﬁbdihhﬁdh(Hﬂﬂy(aﬂuﬂﬁﬂﬁneﬁrﬁﬁdné-I}4
pyr azol e- 3- car bohydrazide of forrmula: 13C CONH NHZ N

Cl C1 (1Ua) 15 Cl1 According to a particular
erfbogiamencularl, smbdihamkopentfinehsf poesehé (1dYemtsion is

(

o féj%op Bafsed 3 ohegy, sinona RESRS d ebEPerRTad” the

pyAHZstre- 3o€ar@ohymr@mw(|pﬁa) ormula on 5-(4-
chlorophenyl) -1-(2,4- dlchlorophenyl)—4—methyl-1H—

pyrazole-3-carbohydrazide of formula:

HC CONHQEQ
|
! .
Cl Ci (IiT=)
Cl
According to a particular embodiment, a 1,5-

dihalopentane of formula (II) is reacted with 5-{4-
chlorophenyl}) -1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazole-3-carbohydrazide (IIIa).

More particularly, 1,5-dibromopentane is zreacted with
5-(4-~chlorophenyl) -1-(2,4-dichlorophenyl) -4-methyl-1H-
pyrazole-3-carbohydrazide (IlIa).

The reaction 1is carried out in the presence of an
organic base, such as a tertiary amine, for example
triethylamine, or of an inorganic base, such as NaOH,
KOH, KzCO3, NayC0; or Cs,C0;.

The reaction is carried out in an aromatic solvent, for

example toluene or chlorobenzene, 1in an ethereal
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More particularly, 1,5-dibronopentane is reacted wth
5- (4-chl or ophenyl ) - 1- (2, 4-di chl orophenyl ) - 4-net hyl -1 H
pyrazol e- 3- car bohydrazide (Il1la). 25 The reaction is

carried out in the presence -0f¢ an organi c base, such
as a tertiary amne, for exanple triethylamne, or of

an ni c S a K K2Q0 2CC3
Eg%gg é% h%“?%‘ct|oﬁeggg§%§F|g§388f i%i%%PhOXYEthane

ar@ﬁaud§Qﬁﬂnﬂﬂn ofor irexaapl eittglidene splvent, such as

chheepbgnzenee bp ﬁgogﬁeﬁiﬁéglé. sol vent, for exanple

t et rahydr of uran, dinet hoxyet hane or dioxane, or in a
nitrile solvent, such as acetonitrile or

prpﬂeﬂar&mi;? tﬁePEc@Bet@Bhyast barraart IRl i CaidiSdlitrile
out acetonltrlle int resence of triethyl am ne

brsreeet »@¥y65%¥f?@bvarpy Hpefr 81 2CPhe

reactlon is carried out in acetonltrlle heat ed at

r h R n sub ect . ter

o TR BRI or TNk g TR T BTy 42 odiried

pﬂﬁééssnf®¢ethalprebarhEabado&t reflux in the presence of
Ngi ey, i di no- 5- (4-chl orophenyl ) - 1- (2, 4-di chl or ophenyl)

15 f nethylpyrazole 3-carboxam de and of its salts,
characterized in that 1,5-dibronopentane is reacted

vvu.zt h sakcjeaound tek f ob#Ul 8hél | pPdséie t henpEesehee Of very
CQ? d%ﬁ etonitrile heated fo ref lux. 20 The term
RETOGSHLRTN | € unBEPSESBd t EORearthe  Ereparation  of
N-piperidino-5- (4-chlorophenyl) -1-(2,4-dichlorophenyl) -
4-methylpyrazole-3-carboxamide and of its salts,
characterized in that 1,5-dibromopentane is reacted
with a compound of formula (ITIa) in the presence of

Na,CO; in acetonitrile heated to reflux.

The term “halogen atom” is understood to mean a

bromine, chlorine or iodine atom.

Compounds of formula (III} and their preparation are
known in the prior art: Canadian J. Chem., 1963, 41(7),
1813-1818; J. Chem. Engineering Data, 1977, 22 (1),
104-110; J. Med. Chem., 2002, 45, 2708-2719.

The publication of J. Med. Chem., 2002, describes in
particular 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methyl-1H-pyrazole-3-carbohydrazide and its preparation
from the corresponding acid chloride.

The following examples illustrate the invention

without, however, limiting it.

In these examples and in the description, the following
abbreviationg are used:
DCM: dichloromethane.
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brom ne, chlorine or iodine atom Conpounds of formula
(I'11) and their preparation are known in the prior

art: Canadian J. Chem, 1963, 41(7), 25 1813-1818; J.
Chem Engi neering Data, 1977, s22(1), 104-110; J. Med.
Chem, 2002, 45, 2708-2719. The publication of J. Med.
Chem , 2002, describes in particular

5- (4-chl or ophenyl ) -1-(2, 4-di chl orophenyl )-4- 30

metiy | -n3dspy repealtess8- eacbohpdeariede and elsctrospray (ES)

prfggqégﬁfgh ééﬁgwthe corresponding acid chloride. The

follTow ng exanples illustrate the invention without,

however, limting it. 35 In these exanpl es and in the

dQ%H|ﬁfb@Bn hﬁ%l%%&l%Méﬁbtf@b£§¥b§5hegs (BEeNMR§d spectra
chl or onet hane. mass spectra are neasured

H?%? eE?‘F%‘&?%yaFEgpo |V5“W| z%llfl%)'h #BBeMHZ tRe der BMSR or in

mmjcenr Mg eihdmi &SoNscer § 16 AMR) espeekbad aheparts per
o rdled a{ 200 MHz or at 300 MHz in d6-DVSO or 1In
e ’R®ni cal shifts 8 are expressed in parts
per mllion (ppm. 10 The signals observed in NVR are

| ; d
do {SE?L%n%'i%S ?Bserggﬁgl :1% lﬁ'ﬁk g&ga ?ﬂ)P?ESQd q.‘thus 8:
t gt iq: hsﬂfar tesoad bdindiredad lsﬁnr esiQUbé@tpeaﬁd nt split
mdiddbll'e@:t 5 PE?P@I@ELO%tl lit trl?let quartet ;

5- 4Ch|oro heny 4d|ch orophen rrect[hl-l
& road)unresolvé 'peak; mt: éﬁlt%@ et

Preparation 1
5- (4-Chlorophenyl) -1-(2,4~dichlorophenyl) -4 -methyl-1H-
pyrazole-3-carbohydrrazide,

20 g of 5-(4-chlorophenyl) -1-(2,4-dichlorophenyl) -4 -
methylpyrazole-3-carbonyl chloride in 100 ml of ethanol
are placed under nitrogen and the mixture is heated at
reflux for 2 hours. It 1is allowed to return to a
temperature of 20-25°C, then 50 g of hydrazine hydrate
are added and the mixture is again heated at reflux for
3 and a half hours. The reaction medium is filtered
while hot and then the ethanol is evaporated. The
reaction medium 1is concentrated, then taken up in
150 mi of DCM and separated by settling. The agqueous
phase is discarded, the organic phase is washed twice
with 100 ml of water and then the DCM is evaporated.
After drying under vacuum, 16.9 g of the expected

compound are cobtained.

- ES*: [M+Nal® = 417, 419, 421, 423

ES™: [M-H] = 393, 395, 397, 399

NMR (CDCl;, 'H at 300 MHz): 2.35 ppm: s: 3H; 4.0 ppm: d:
2H; 7.04 ppm: m: 2H; 7.25 ppm: bm: 4H; 7.41 ppm: d: 1H;
8.04 ppm: m: 1H.
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pyrazol e- 3- car bohydrrazide. 20 g of

5- (4-chl orophenyl) - 1- (2, 4- di chl or ophenyl ) - 4 20

nmet hyl pyrazol e- 3-carbonyl chloride in 100 nm of

et hanol are placed under nitreogen and the m xture is
heated at reflux for 2 hours. It is allowed to return
t opgambgaPerature of 20-25C, then 50 g of hydrazine
hydrate are added and the m xture is again heated at

r eNrBxPesidenosSand-ahharophenyd) - Thé2; éadticbiomeghamyl) -

| safhbtRyedyrabble-§okaand. Lhedet he ethanol is

evaporated. The reaction mediumis concentrated, then
taken up in 150 nl of DCM and separated by settllng

Theo aqgueolﬂs trméwas:@mpmﬁldscabdggneahen@r @%@E@r&f&%@l | 8 ang
00 mMl of water and then the

i s evd%om%tga luﬂf £5Fﬁqﬁ;?ﬁ%e?f@%%@uﬁﬁdf€ gifregen in
t W0 @xipkcbéd acedmpuoind lar.e Dheaireed.t b médh¥a] 1s= heated

414, 41994215 ?7_:| E% (%% = 393,, 395 %7, 339
il & 2% i %_ﬂ‘llzeSSap r30a1 ml of
MStﬁlbmomr@Mamm im Zdlden 25apgm tﬁman Athedtddg is
pﬁﬁﬁlr&aﬁﬂéd %t04rfé|?muxm ovBr -2 i
N-Pi perjdin (4 chlorophen% % 5 -dICh %ﬁoﬁ%enQPS 8
qgﬁét epfir}%i}ioq%il%l%r%%x B gflwageéﬁ separation by
ccaqtmlndug)h‘tsalanlelbww Riepediad | phade a8€4 §h§ gqﬁ@ous hase
585? atez$ﬁs $Iaced under_ni frogen EH nP
on| ATt On PREFicun § s YRERE tY%Fe with
réﬂlm&(ﬁOﬁheaaceabnrateﬂe,aquduﬁ afa®@l 9 sblafion. The
acetonitrile is evaporated to dryness and 18.4 g of a
crude product are obtained. The crude product obtained
is chromatographed on gilica gel (eluent
cyclohexane/acetone: 75/25; v/v). The product obtained
is taken up in 100 ml of methylcyclohexane and
recrystallized. 5.7 g of the pure expected compound are
obtained.
NMR (d¢-DMSO, 'H at 200 MHz): 1.31 ppm: bm: 2H;
1.55 ppm: bm: 4H; 2.22 ppm: 8: 3H; 4.0 ppm: d: 2H; 7.22
ppm: d: 2H; 7.43 ppm: d: 2H; 7.56 ppm: sd: 1H; 7.71
ppm: d: 1H; 7.76 ppm: d: 1H; 9.02 ppm: s: 1H.




1, 5-di bronopentane is added and then heating is 10
mai nt ai ned at reflux over 45 hours. The nediumis
hydrol yzed by addition of 50 M of water, separation
by settling is allowed to take place and the aqueous
phasanss di scarded. The organic phase is washed tw ce
with 50 ml of a saturated aqueous Nad sol ution. The
15 acetonitrile is evaporated to dryness and 18.4 g of
a crude product are obtained. The crude product
obtained is chromatographed on silica gel (eluent

cycl ohexane/ acetone: 75/25; v/v) . The product
0bl%gﬁ@cewfdﬁh@rpmparandﬂaf@cdiﬁgaﬁhmdﬁhﬁhﬁﬂaxane
and 20 recrystallized. 5 g of pure expect ed
conmpound are obtained. NVR (d6-DVMSO, 'H at 200 MHz):
1.31 ppm bm 2H 1.55 ppm bm 4H, 2.22 ppm s: 3H
4.0 ppm d: 2H, 7.22 ppm_d: 2H, 7.43 ppm d: X
7.56 ppm sd: 1H 7.71 25 ppm d: " 76 ppm d:

1H, 9.02 ppm _s: 1H 7 LINE%% proc s for the
preparati on oftlq conpou Rl CGNHN
N R56, R6 R7 -

wherein:

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

R,, R, R,, Rs, R and R, each independently represent, a
hydrogen or halogen atom or a (C,-C,alkyl, (C,-C,)
alkoxy or trifluvoromethyl group;

and of its salts, characterized in that:

a pentane derivative of formula:

X—(CH;)s—X" (I0)

in which X and X' each independently represent a halogen
atom or a YSO,0— group in which Y represents a
(C1-C.)alky! group, a (C,-Cy)perfluoroalky] group, an
unsubstituted phenyl group or a phenyl group substi-
tuted by a methyl, chloro or nitro group, is reacted with
a pyrazole-3-carbohydrazide derivative of formula:



wherein: R represents a hydrogen or hal ogen atomor a
(C1-c4) alkyl group; R2, R3, R4, R5, R6 and R7 each

i ndependently represent, a hydrogen or hal ogen at om
or a (d-C4)alkyl, (Cl1-C4) alkoxy or trifluoronethyl
group; and of its salts, characterized in that: a
pent ane derivative of formlila: X-(CH2)5-X R in which
X and X' each independently represent a hal ogen atom
or a YSO2O group in which Y represents a

(d-c4)al kyl group, a (C, -C4)perfluoroal kyl group, an
unsubstituted phenyl group or a phenyl group substi -
tuted by a nethyl, chloro or nitro group, is rqubed
with a pyrazol CONHe—885Li vati ve of

formula: 8 R I[1) i ~1 N RSR6 |27 ~~ R2
R4 R3 in which R, [|R2, , R4, R5, R6 and R7 are as
defi ned ab for |),-Nn the presence of a base, in

erature between anbi ent

the rpflux tenperature of the

as recited in claim1, wherein
la (I1l), X and X each

t enpesfgre an
sol vent . 2%
in the c

i ndepen

in v&{hich Ry, Ra Ry, Ry, Ry, R and R, are as defined above for
(I); in the presence of a base, in a solvent and at a temperature

between ambient temperature and the reflux temperature of
the solvent.

2. The process as recited in claim 1, wherein in the com-

pound of formula (IT), X and X' each independently represent
a halogen atom.

3. The process as recited in claim 1, wherein in the com-
pound of formula (I), X and X' each independently represent
a Y—S0,—O— group in which Y is as defined in claim 1.

4. 'Ihfa process as recited in claim 3 for the preparation of
N—plpendmo-5-(4-chlorophenyl)-1-(2,4-dich10rophenyl)-4-
- methylpyrazole-3-carboxamide and of its salts, wherein;
a compound of formula (II) is reacted with 5-(4-chlorophe-
nyl)-1 -(2,4-dichlorophenyl)-4-methy]-1 H-pyrazole-3-
carbohydrazide of formula (I1Ia):



a hal ogen atom 3. The process as recited in claiml,
wherein in the com pound of formula (11), X and X
each i ndependently represent a Y-S02-O group in
which Y is as defined in claim1. 4. The process as
recited in claim3 for the preparation of _
N- pi peri di no-5-(4-chl oropbenyl)-1-(2, 4-di chl orophenyl)
-4- met hyl pyrazol e- 3-carboxam de and of its salts,
wherein; a conmpound of formula (Il1) is reacted with

5- (4-chl orophe- nyl)- CHEY
-(2,4-dich|orophen);[%3fi - et hyl - ?1%%&%&%&@-3-

car bohydrazi de of fornmul h): 9 H3C CONH NH2
(Ifta) 1 I NC1 C1L ORI I IC1 5. The process as
recited in claip ain N 5-dihal o- pentane is
reacted with the congound éf forrmula (lIl1la). 6. The
process as recfted i im5, wherein 1,5-dibro-

nopent ane LS R i q pound of fornula
(Ir1ra). ~* The process[ds regfted in claimb®,
characterized in that the bas@ i s chosen from

triethylam ne, NaOH, KO ,  Na2CO3 or Cs2CC3. 8.
The process as recited in qfaim7, characterized in
that the solvent is chosen fromtol uene,

chl or obenzene, tetrahy- Ci

3. The process as recited in claim 4, wherein a 1,5-dihalo-
pentane is reacted with the compound of formula (Iila).

6. The process as recited in claim 5, wherein 1,5-dibro-
mopentane is reacted with the compound of formula (11Ia).

7. The process as recited in claim 6, characterized in that
the base is chosen from triethylamine, NaOH, KOH, K,CO,,
Na,CO; or Cs,CO,.

8. The process as recited in claim 7, characterized in that
the solvent is chosen from toluene, chlorobenzene, tetrahy-
drofuran, dimethoxyethane, dioxane, acetonitrile or propi-
onitrile.

9. The process as recited in claim 8, wherein the reaction is
carried out in the presence of triethylamine, Na,CO, or
K,CO, in acetonitrile.

10. The process as recited in claim 9, wherein the reaction
is carried out in the presence of Na,CO, in acetonitrile heated
at reflux.

11. A process for the preparation of N-piperidino-5-(4-
chlorophenyl)-1(2,4-dichlorophenyl)-4-methylpyrazole-3-
carboxamide and of its salts, wherein 1,5-dibromopentane is
reacted with a compound of formula (I11a)



dr of uran, di net hoxyet hane, di oxane, acetonitrile or
propi- onitrile. 9. The process as recited in claimS8,
wherein the reaction is carried out in the presence
of triethylam ne, Na2CO3 or KzCO3 in acetonitrile.
10. The process as recited in claim9, wherein the
reaction is carried out iniphe presence of Na2CO3 in
acetonitrile heated at reflux. 11. A process for the
preparati on of N-piperidino-5-(4-

chl orophenyl ) - 1( 2, 4- di chl or ophenyl ) - 4- nethylpyrazole 3
- carboxam de and of its salts, wherein

1, 5-di bronopentane is reacted with a conpound of
fornula(lllaﬁlO(llla) H3C HNHZ d d @9 in
the presence 8#CNa2CCB in 7T Nt2e heated at

refl ux. ;

Cl
Ci

Cl

in the presence of Na,CO, in acetonitrile heated at reflux.



