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

|s a es for the preparation of

i P8 & 652 4 M N J UNN RS Regcégggg%gé%ﬂz >0
|n whi ch: Rl represents a hydrogen or hal ogen at om or
a (Cl-c4)alkyl group; 10 - R2, R3, R4, R5, R6 and R7
r gpresentorearBrarRnNepERdERERYDONOONe SaROPHENY LEYRAZOLE -
hydrogen or hal kyl, (d-C4
al koxy or trifl g?%ﬁgﬁgﬂkebE Dﬁﬁ%vﬁé&vﬁblts sal ts. )
15 The conpounds of fornula (1) are disclosed in
vAar a or, £p t fggg a 05656 3ohess
ég éggﬁic ggg%érBOfag§%gnnablﬁg?d£%§§§$égg tor o2
AFRBGORE SPESPADR Bl Pare s cil @FTEOURE pf bef ‘?H’f“ﬁﬁaS (4 20
chl orophenyl ) - 1- (2, 4-di chl or ophenyl ) - 4- et hyl pyr azol e-
3-carboxam de or rinonabant hasfshown a clinica
activity in obesity anﬂ_ln StOQ§}&P eop e from
snoki ng.

in which:

- R. represents a hydrocgen or halogen atom or a
(C1-Cy)alkyl group;

- Ra, Rz, R., Rs, Rg and Ry represent, each
independently of one another, a hydrogen or
halogen atom or a (C;-Cs)alkyl, (Ci-Cslalkoxy 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 B, 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

functional derivative of the acid:
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25 In the prior art, it is known to prepare a conmpound
of formula (1) by the action of N-am nopiperidine on
a functional derivative of the acid: 2 R COOH R5 C
N(A R6 RT 6;RR2R4 This_synthetic process is

di sclosed in particular in~ patent EP 0 656 354 B for
the preparation of 5 ri abant. Use is made, as
functional derivative, foh, exanpFe€Otbf an al kyl ester
or the acid chloride. drng to the present

i nvention, a conmpound 0 (1) is prepared by a
process, characterize
of fornula X-(CH2F5-3
i ndependent|ly repre
group in which Y repmpésents
(C1-C4) perfluoroal kyl" groug R unsubstituted phenyl
group or a phenyl group 15 sub iFeut ed by a nethyl,
chloro or nitro group, is reactéd with a

pyr azol e- 3- car bohydr azi de derivative of fornmula: R
CONH-NH2 ffNNRSJ~": 1 R/ R/ \ RR RAR3

This synthetic process is disclosed in particular in

patent EP 0 656 354 B for the preparation of

in which X and X' each
gen at om oMa YsSxO
C4) al kyl group, a

rimonabant. Use is made, ag functional 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
that a pentane derivative of formula X- (CHz)s-X' (I1),
in which X and X’ each independently represent a
halcgen atom or a YS0,0- group in which Y represents a
(C1-Cy)alkyl group, a (Ci-C4)perfluorcalkyl group, an
unsubstituted phenyl group or a phenyl group
gubstituted by a methyl, chloro or nitro group, is
reacted with a pyrazole-3-carbohydrazide derivative of

formula:

CONH-NH,

in which R;, R;, Rz, Rs4, Rs, Rs and R, are as defined

above for (I).

The reaction is carried out in the presence of a base,
in a solvent and at a temperature between ambient

temperature and the reflux temperature of the solvent.
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20 in which Rl, R2, R3, R4, R5, R6 and R7 are as
defi ned above for (I). The reaction is carried out in
the presence of a base, in a solvent and at a
tenperature between anbient _25 tenperature and the
reflux tenperature of the sofvent. 3 Use is
particularly made, in the process according to the
iMwent soparafi caleodpounsief for midea g¥ddesh apFerding to
ﬁg%a%mﬁ?ﬁ%&éﬁPQQP”QGB%EgoﬁgﬁrS?eﬁbréuh§|QQ@W ahoghivh X
e is also partrcularly made of a conmpound of fornmula
(ang In swtlehindeprndeniehs rerpepitdeht 191 PEHH Kt a
YSQ2O- group in which Y is as defined above. A
particul ar enmbodi nent of the presgent inventign ifs 10 14
P at® ef i #8dPRA CHREH ALt #D to% s pFePRrEd byt n&T ™
actinief waicbmpousdd ok f eraan aifddpendede [A- represent a

h 1)-.1-(2,.4-di.chl 1) - 4- l-1H
RSl EF3 A Bolt i o d or T orbed e Nz 3
/"1 "N N 1C\ Cl (My) Cl 15 According to a

?f‘{ ;Ja%'i%l%r{bogénﬂt‘éﬁﬁrgg?z_l’éf divhal ppeatape pivdriatais

I's reacted w . .
cHharaptemyigd 1462, Bbatchf bropHaRt ) 4 nBERYRIPH Ry the
Py azoh e- drcabohysrszige (bEl a)foMule particul anlys- (4-

Lot S ENOMRPENt AN, 12 LLa 821 ) s -methy1-18-

pyrazole-3-carbohydrazide of formula:

CONH-NH,
Cl {IlIa)
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 reacted with
5- (4-chlorophenyl) -1-(2,4-dichlorophenyl) -4-methyl-1H-
pyrazole-3-carbochydrazide (IIIa).

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 NaOCH,

KOH, K;CO,, NaCO03; or Cg,CO05 .

The reaction is carried out in an aromatic solvent, for

example toluene or chlorobenzene, in an ethereal
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5- (4-chl orophenyl ) -1- (2, 4-di chl orophenyl ) - 4-net hyl - | H
pyrazol e- 3-car bohydrazide (Illa). 25 The reaction is
carried out in the presence of an organic base, such

as a tertiary amne, for exagple triethylamne, or of

an inorgani c base, such as NaOH, KOH, K2C(O3, Na2CO3

or Cs2CO3. 30 The reaction is carried out in an

someeit, sdlorenexafple exetrptleydid g or dimethoxyethane

chy or gb &é Re, idyanigtheyeahjdrisal veivdl, exaiphe as
tetrahy ur an, dlnethoxyethane or di oxane, or in a

rﬁ@?@@%ﬁ%ﬁﬂ%%n@r R 3 C ket onitrile or
propionitrile. 5 Preferably, the reaction is carried

out cetonitrile in the presenc of . triet

%é Br KB AVer §part | 85Fé?gyoﬁFeﬁer§b E%E4$%lle
r:eacttm@rprésezme iefl toigthnlacetondt rlﬂdl;e?%eatce&z%@z
reflux in the presence of 10 Na2CO3. A subject natter
of the present invention is very particularly a
;ﬁ@mgspaﬁgacpﬁ@r@yemmﬁﬁexﬁbky the reaction is carried

l\JsLPrL pek i diDosR1 £ A1 b pEQPBENYL) rd£(3x4-di ehlorophenyle) of
> 4-met hyl pyrazol e- 3-carboxam de and of its salts,

terized in that 1,5-dibronopentane is reacted
mrth a compound of fornula (I'11a) in the presence of

in acetonitril h ted to reflu T t.erm
&t oft® %t un&’gr sgood ?Iee?r%lg% aﬁ%glgtl(g}? £8 Mvery
c¢¢xﬂ1¢m&a¢lyodune atromesGonpbands bhefonmﬁﬁgﬁq4ﬂ49ﬂ of

= %ﬁ@%f prepar gl i o AL _{ D3 he_ PLéRlofbdhenyl) -
gp C\i] Chem P& 1963, §p4'1 , ®
4-methylpyrazole-3- carboxaml e and of its salts,
characterized in that 1,5-dibromopentane 1is reacted
with a compound of formula (IIIa) in the presence of

Na,C0; in acetonitrile heated to reflux.

The term “halogen atom” 1s 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) -
methyl-1H-pyrazole-3-carbohydrazide and its preparation

from the corresponding acid chleoride.

The following examples illustrate the invention

without, however, limiting it.

In thege examples and in the description, the following
abbreviations are used:

DCM: dichloromethane.
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25 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
particul ar

5- (4-chl orophenyl ) -1-(2, 4- dlchlorophenyl) 4- 30

nmet hyl -1 H pyr azol e- 3- car bohydrazide and its
preparation fromthe corresponding acid chloride. The

oLl owing: exanplies, | Lhyst hahguthe | nyentiant raghout | (E8)

however, limting it. 35 In these exanples and in the
d%%%%?%ﬁ%%% meER- f ol | owi ng  abbrevi ations are used:
DCM di chi oronet hane. - 5 The mass spectra are

asured. i n el ect ros r zatlo
 REhe ot Clepo e reBLER R HoME) © P cra
zﬁfereeooﬂeddaatza@oMMHznontaBO@ON+MHzn1@64EWBMB@rqnwln
S Pakt
Ioﬁg%g%d§$llghggés Bagf eéR essedgi R p%rr%s per

per e S|gna served in NWVR are
eﬁp&bsg@d ppas: s:  singlet; bs: broad singlet; d:
doublet; sd: split doublet; t: triplet; st: split

triplet; qg:. quartet; bup: broad unresol ved gga nt: .
ﬁgmglrﬂ%gnajfs PP§6§F§@1OHH1_NM are exXpress thus:i! s:

5siﬂg%& pr O@@Eny%]ﬁoéd(kngngﬂ@mj ordphetydyl-et ety - sgplit
zo0| e- 3-car wydrrazi de

SX?% ﬁ be&bheg F¥qft(2 itdlgﬁiorop en?ﬁ Lj o quartet:
memmylmwmadomnreschVQ@ngéabhlmtpdEU1thb©tn1 of

et hanol are placed under nitrogen and the m xture is

heated at reflux for 2 hours. It is allowed to return
tbregparation 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 is concentrated, then taken up 1in
150 ml of DCM and separated by settling. The aqueocus
phase is discarded, the organic phase is washed twice
with 100 ml of water and then the DCM is evaporated.
After drying under wvacuum, 16.% g of the expected
compound are obtained.

ES*: [M+Nal™ = 417, 419, 421, 423

ES™: [M-H] = 393, 385, 3%7, 398

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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tenperature of 20-25C, then 50 g of hydrazine hydrate
are added and the mxture is again heated at ref | ux
for 25 3 and a half hours. The reaction nediumis
filtered while hot and then_the ethanol is
evaporated. The reaction medi umi s concentrated, then
taken up in 150 m of DCM and separated by settllng.
Ib@waﬁuecus phase is di scarded, the organic phase is

) W fe t -
e P ]‘%‘%. negrgﬁln\él\glr i T i

orated ter
t%@@m@@mzqﬂcﬁrﬁmﬁﬁr *oHi%i ned. ES' : [M:Na]' =
417, 419, 421, 423 ES-: [MH- = 393, 395, 397, 399
35 NNR (CDC13 1H at 3Q0 .. 2.35 ppm._s: 3H 4.0
pptn 9d: oL 217 5AMBRHT O%l%%slﬁbn?r%ﬂ%rigﬁo?h and
p3 ng oﬂ.HsodBuﬁ4capIh§bnmte1Hreﬁ pldoed\VPLikddr nitrogen in

[*4? p%{ld nQ 2+ 1%§I%r0phﬁﬂ¥|%e$cé§?§ %ﬁﬁpiﬁioPQeﬁﬁhked

hyt py¥azo car'boxam
donpoefidusbtaf neliei e tepaitribn 1aan‘épt5313. gfofs s%dF]umOf

Cia@q{‘:%forf?c!eﬁerpiha?r?@d ugdery fdd 098AgI N tHERD nhe&fm

acet onitri e reaction nedi Um i s heate tO UX
dtaitHe et orfitt r kEELUE t BVEF of°6. 3PS of The

%y%ﬁl@f%@wt@d@mﬁo@d@gdwnmt hEnwlaﬁatrl ngepar?h(ﬁlon by
mail nt.ai ned, at over. 45 hours |
rﬁﬁfr a4 oS oF -8 e

arat i
éebtlan:dgdl s Tald owedatbct a:ll’eaqﬂ ate aﬁ@heifﬁe ‘@l‘qufé%uéflth

Fg}f‘sré?l | 5¢ di gcarded. .The OranIH&;éi’haﬁ&ciS washedohwi Cq"he

500n of a saturated ueous sol uti on
Beltwtigm1Ye | &S| svepapetacedq odaYYRESs 28K 484 g g 2

&rude product are obtained. The c¢rude product obtained
is chromatographed on gsilica gel (eluent
cyclohexane/acetone: 75/25; v/v). The product obtained
is taken wup 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: s: 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.
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crude product are obtained. The crude product obtained
i's chromat ographed on silica gel (eluent
cycl ohexane/ acetone: 75/25; v/v). The product obtained

is tak in, 100 mM of methyl cycl ohex

r@%r@%&gfafﬁégg 5.7 g of the pure expec?gg/gg%8§8480185o
are obtained. NVR (d6-DMSO 71H 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 dwH2AH IZ. 4BAPMBD dS:2H;, 7.56 ppm

sd: 1H, 7.71 25 ppm d: 1H, 7.76 ppm d: 1H, 9.02

ppm s: 1H WD 2006/ 021652 PCT/ FR2005/ 001850 7 WHAT

| 5. CLAR MERAS:ssl. fArpridoesprepprahdopr ePfar at i opmppuzd of
compoupd.ofifornula: 0 R C-N+N0O ~NRS Y R6 4R3

R~ R2 RA 5 1n which: Rl represents a hydrogen or

hal ogen atomor a (Cl-C4) alkyﬁ group;_R2, R3, R4,
R5, R6 and R7 represent, each 0] in%%?f??ently of one

anot her, a hydrogen or " {al oged-dE6mMor & (Cl- C4)
al kyl, (Cl-C4) al koxy

in which:

- R. represents a hydrogen or halogen atom or a
(C1-Cq)alkyl group;

- R,, Ri;, Rs, Rs, R¢ and R, represent, each
independently of one another, a hydrogen or
halogen atom or a (C;-Csq)alkyl, (C1-Cy)alkoxy
or trifluoromethyl group;

and of its salts, characterized in that:

a pentane derivative of formula:

X- (CHp)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-Csq)alkyl group, a
(C1-Cy) perfluoroalkyl group, an unsubstituted

phenyl group or a phenyl group substituted by a
methyl, chlore or nitro group, is reacted with a

pyrazole-3-carbohydrazide derivative of formula:

CONH-NH,

(I
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or trifluoronethyl group; and of its salts,

characterized in that: a pentane derivative of

formula: 15 X- (CH2) 5-X (11) in which X and X each

i ndependently represent a _hglggen atomor a YSQ2O
group in which Y represents-a (Cl-C4) al kyl group, a
(Cl1-4) perfluoroal kyl group, an unsubstituted 20
phenylimgreinpabr &: phényl Broup:subRtitBtedrsy & are as

met hyl ef:%kéﬁ O%B%Vé]i ELQ QRQUD,id SHLaCteL ML NoB & base,
e-o-carbno

pyrazol ydrazide derivative of fornula: R .
CONH- NFR. 2 NSRILRENTRENRY At FR tREPRY3BUTE nORAMERVREMDLSNE
R2, R%eﬁﬁhré%&ré@eﬂﬁﬂ Rhar e uxdefdaigeraltone f @t the

(1), in the presence of a base, in a solvent and at a
t enpersitiifethet ween anbi ent tenperature and the
reflux tenperature of the 5 solvent. 2. The process

clajmed in claiml, characterized . in,that,.i a
EEmpocyitE oP-PSFRal A1 Ty I Enar N | nabssRgstry =
r epr esenttlzathal bgenhat oampdond. ofhéoproéasd 138 . cKairied X
in clagl &&%5&9& i 280 edPed bl o ik idigecoiarnd of
fornuﬁ%ﬂ% IS, anéﬁ§ﬁﬁfe§% indepé%dent%%?represent a
Y-S02-O group in
3. The process as claimed in claim 1, characterized

in that, in the compound of formula (II), X and X’
each independently represent a Y-S0,-O- group in

which ¥ is as defined in claim 1.

4, The process as claimed in any cne of claims 1 to 3
for the preparation of N-piperidinc-5-(4-
chlorophenyl) -1-(2,4-dichlorophenyl) -4-methyl-
pyrazole-3-carboxamide and of its salts,
characterized in that:

a compound of formula (II) is reacted with 5-(4-
chlorophenyl) -1- (2,4-dichlorophenyl) -4 -methyl-1H-

pyrazole-3-carbohydrazide of formula:

CONH-NH,

cl (IlTa)

Cl

5. The process as claimed in claim 4, characterized
in that a 1,5-dihalopentane is reacted with the

compound of formula (IIIa).
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which Y is as defined in claim1. 15 4. The process as
clainmed in any one of clains 1 to 3 for the

preparation of N—piperidino 5-(4-

chl orophenyl )-1-(2,4 dlchlorgphenyl)-4-nethy|-

pyrazol e- 3-carboxam de and of its salts 20
characterized in that: a conpound of fornula (11) is
r@acteﬂhmﬁphoﬁeéé as claimed in claim 5, characterized
chi or ophenylJe 14(2. didh ehipropenyl ) 54 fELbybal thicn  the
pyrazol e ar bolydrazi "t or mul a:

NON Grom@poynd | af fq%mwiaS Iﬁﬁ%)process as clalned in
claim4, characterized in that a 1, 5- dlhalopentane i's
reacted with the conpound of fornula g g "
The proR@sBrascéPairfed it dhi 52 h i SediTFnl tO
that 15 5- dhbrasepentage irs tleact edeV\/I}:Id’Set hes cbopeund rom

of formul a ocg as..cl ai i

one oft%}%ﬁé% 3@%%P égao%éféﬁéerl§§é'iﬁg6ﬁ%$%$%éﬂﬁggé'

'S chosen from trlethylan1ne NaCH, KOH, K2CG3,

N?Z §§ %; The, pracess asyClRidmesd: | A1 amsone to
clalns

aracterlzed in that the,

sol vent’ i §1'tﬁ‘¥t§’§éir$r1fﬂec§3m £l Ueit dHicor §B&NEBRe, 1S chosen
t et r ahygdsaf uriadh,yegh Met haxyetdaieer OXangt rahydrofuran,

acetonitrile or ropionitrile. v
é%methoxyetgang, dioxane, acetonitrile or
propionitrile.

9. The process as claimed in any cne of claims 1 to

8, characterized in that the reaction is carried
out in the presence of triethylamine, of NayC0; or

of K,CO; in acetonitrile.

10. The process as claimed in any ocne of claims 1 to
9, characterized in that the reaction is carried
out in the presence of Na;CC; in acetonitrile

heated at reflux.

11. A process for the preparation of N-piperidino-5-
(4-chlorophenyl)-1-(2,4-dichlorophenyl) -4-methyl-
pyrazole-3-carboxamide and of its galts,
characterized in that 1,5-dibromopentane is

reacted with a compound of formula:

CONH-NH,

cl (lIa)

a



15 9. The process as clainmed in any one of clains 1 to
8, characterized in that the reaction is carried out
in the presence of triethylamne, of Na2CO3 or of
K2CO3 in acetonitrile. 20 10,,The process as cl ai ned
in any one of clains 1 to 9, characterized in that
the reaction is carried out in the presence of Na2CO3
i n acetnnthei beeshnaeedfalNapreds |k ez o trd I fesded at
for thg.pigparation of N-piperidino-5-

(4-chl orophenyl ) - 1- (2, 4-di chl orophenyl ) - 4- net hyl -
pyrazol e- 3-carboxam de and of its salts,

characterized in that 1,5-di bronopentane is reacted
with a conpound of fornmula: H3C CONHHNH2 N N C (M)
ad Cl C1L 30 10 in the presence of Na2CO3 in
acetonitrile heated at ref |ux.



