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DESCRIPTIVE ABSTRACT

N-piperidino-5-(4-chlorophenyl)-1-(2, 4-dichlorophenyl)-.
4-methylpyrazole-3-carboxamide, its salts and solvates are
potent antagonists of the central cannabinoid receptors.
They are prepared by reaction of a functional derivative of
5~(4-chlorophenyl)-1-(2, 4-dichlorophenyl )-4-methylpyrazole-
3-carboxylic acid with 1l-aminopiperidine and optional
salification.



EP- A-430186 and JP-A-3 031840 cl ai m conpounds useful for photography, and

EP- A- 418845 cl ai ns pyrazol es possessing antiinflamatory, analgesic and
antithronbotic activity. : It has now been found that eTHzSS

N- pi peri di no- pyrazol e- 3-carboxam de has a very good affim fg

cannabi noid receptor and is useful in the therapeutic areas I1

cannabis is known to be invol ved. [err]-THC is the main act
constituent extracted from Cannabis sativa (Tuner, 1985; In Marijuana 8%
Ed. Harvey, DY, IRL Press, Oxford). The effects of cannabinoids are

due to an mteractmhwwprle&m:cdfnmdtigin afélatey tocaptoevebr BYERZOL® t he
central ner m e P ’Ffé’ﬂﬂ! 1988.and?,
605- 613) anégggy%”%&rgalag’nervous S g% tybhyﬁlléltﬁkd Qﬁ é)B:}{J%urnalra of
Phar nacol ogfo #he Ektpmmté,rcaih@p&p@&ﬂ-tégnsw%whésh i‘F83;57§’fesﬁ5'rﬁ *nski

et al., 1992, Ml ecy,pbrBlar TAUADe &8:1&3@1348 He¥ Obéén aldescxdbed,

0, D St it s “Soch, SAct Ll bl FhSRP2BsBE" it barmce
A-3910248 claim pyrazoles possessing herbicidal properties,
EP-A-430186 and JP-A-3 031840 claim compounds useful for
photography, and EP-A-418845 claims pyrazoles possessing
antiinflammatory, analgesic ‘and antithrombotic activity.

10 It has now been found that a N-piperidino-pyrazole-
3-carboxamide has a very good affinity for the cannab;i.noid
receptor and is useful in the therapeutic areas in which
cannabis is known to be involved.

A9-THC_ is the main active constituent extractsd

15 from Cannabis sativa (Tuner, 1985; In Marijuana 84, Ed.
Harvey, DY, IRL Press, Oxford). '

The effects of cannabinoids are due to an
interaction with specific high-affinity receptors present
in the central nervous system (Devane et al., Molecular

20 Pharmacology, 1988, 34, 605-613) and peripheral nervous
system (Nye et al., The Journal of Pharmacology and
Experimental Therapeutics, 1985, 234, 784-791; Kaminski et
al., 1992, Molecular Pharmacology, 42, 736-742; Munro et
al., Nature, 1993, 365, 61-65).

25 Characterization of this receptor has been made
possible by the development of specific synthetic ligands
such as the agonists WIN 55212-2 (J. Pharmacol. Exp. Ther.,
1993, 264, 1352-1363) or CP 55,940 '(J. Pharmacol. Exp.
Ther., 1988, 247, 1046-1051).

30 According to one of its features, the present
invention relates to the N-piperidino-s-(4-chloropheny1)-1-

(2,4-dichlorophenyl y-4-methylpyrazole-3-carboxamide of the
formula :
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such as the agonists WN 55212-2 (J. Pharmacol. Exp. Ther., 1993, 264,
1352-1363) or CP 55,940 (J. Pharnacel . Exp. Ther., 1988, 247, 1046-1051).
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N-pi peri di no-5-(4-chl orophenyl) - 1-

to one of its features, the present invention rfetzs

Cl

to its pharmaceutically acceptable salts and to their
solvates.

The pharmaceutically acceptable salts of the
compound of formula (I) include the acid addition salts
such as the hydrochloride, hydrobromide, sulfate,
hydrogensulfate, dihydrogenphosphate, methanesulfonate,
methylsulfate, maleate, fumarate, naphthalene-2-sulfonate,
glyconate, gluconate, citrate, isethionate and paratoluene-
sulfonate. '

According to another of its features, the present
invention relates to a method of preparing the above
compound (I), its salts and their solvates, characterised
in that a functional derivative of 5-(4-chlorophenyl)-1l-

(2,4-dichlorophenyl)-4-methylpyrazole-3~carboxylic acid of
the formula :

COOH
HC,

L)
cl

Cl 1aced
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is treated with-l-aminopipefidine in an organic solvent in
the presence of a base, and optionally converting the
resulting compound into one of its salts or one of their
solvates.

5 The acid chloride, the anhydride, a mixed
anhydride, a straight or branched C;-C4 alkyl ester, an
activated ester such as p-nitrophenyl ester, or the free
acid appropriately activated, for example by N,N-
dicyclohexyldarbodiimide or benzotriazol~N-oxotris-

10 (dimethylamino)phosphonium hexafluorophosphate (BOP) can be
used as the functional derivative of the acid (II).

Thus, in the method of the invention, 5-(4-
chlorophenyl)-1-(2,4-dichlorophenyl)-4-methylpyrazole-3-
carboxylic acid chloride, obtained by reaction of thionyl

15 chloride with the acid of formula (II), can be reacted with
l-aminopiperidine in a solvent such as dichloromethane in
an inert atmosphere, at a temperature between 0°C and room
temperature, in the presence of a base such as
triethylamine.

20 Alternately, the mixed anhydride of the acid of
formula (II) can be prepared by reaction of ethyl
chloroformate with the acid of formula (II) in the presence
of a base such as triethylamine, and then reacted with 1-
aminopiperidine in a solvent such as dichloromethane in an

25 inert atmosphere, at room temperature, in the presence of a
base such as triethylamine.

The compound of formula (I) obtained in this way is
isolated, in the form of the free base or a salt or a
solvate, by the conventional techniques.

30 The compound of formula (I) can be isolated in the
form of one of its salts, for example the hydrochloride or
the oxalate; in this case, the free base can be prepared by
neutralizing said salt with a mineral or organic base such
as sodium or ammonium hydroxide or triethylamine, or with

35 an alkali metal carbonate or bicarbonate such as sodium or
potassium carbonate or bicérbonate, and converted into

[err] ~wpéﬁﬂ?*$#LlL§_phaLnaceut|caIIy acceptable salts and to t heir
ccepjable salts of the
sol vat es. p arnaceutlgally a P MWNN?S:\T?‘“
L




conmpound of forrmula (I) include the acid a@ddition salts such as t he
hydr ochl ori de, hydr obr om de, sul fate,” hydrogensul f at e,

di hydr ogenphosphat e, met hanesul fonate, nethylsul fate, ng
napht hal ene- 2-sul fonate, glyconate, gluconate, citrate, i&
par at ol uene- sul f onat e. According to another of its f eat UTe -
present invention relates to a nethod of preparing the above conpound
its salts and their solvates, characterised in that a functional derlvatlve

of 5-(4-ch|oaophhayl)saux:(3p¢hdiabldﬂuphengﬂ*nﬁE§Mbepbppnazﬁhma%aterbuxyl|c
acid of' the f9rAYhRene-2L80itonate.
When the compound (I) is obtained in the form of
the free base, a salt is formed by treatment with the

S chosen acid in an organic solvent. Treatment of the free
base, for example dissolved in an ether such as
diethylether, or in acetone, with a solution of the acid in
the same solvent gives the corresponding salt, which is
isolated by the conventional techniques.

10 The acid of formula (II) used as starting compound
in the method of the present invention can be prepared
according to conventionnal methods. Some of these methods
are illustrated therafter in the preparations.

Preparations 1 and 2 are similar. They are carried

15 out according to the reaction scheme below (route 1) :

Route 1
O  1LHMDS o-Li+
a . >« 0 —
' 2)(CoEY, NH-NH,
CH, CO,Et a
(o]
OEt Qa
AcOH :
— o) -«
cl N—NH G
CH, COFEt
! _
_ 1/ Toluene
PTSA
l KOHIMGOH/Hzo 1100_(:
2_/Na0H
(In) b

20 LiHMDS : lithium salt of hexamethyldisilazane
PTSA : paratoluenesulfonic acid.

. The first step is carried out according to J.
Heterocyclic Chem., 1989, 26, 1389.
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3 " is treated with 1-am nopiperidine in “an or gani ¢ sol vent
and optionally converting theSresulting conpound

of a base,

salts or one of their solvates.

anhydri de, a mxed anhydride,

ester, an activated ester such as p-nitrophenyl
appropriately activated, for

or benzotri azol - N-oxotri s-

hexaf | uor ophosphat e

acid (I1).

The chl ori de,
a straight or branched Clerr]-Cerr]
ester, or the free acid
by N, N- dicycl ohexyl carbodiim de

acid

exanpl e

(di met hyl am no) phosphoni um

(Bt o Yood I Dttt e oo

5-(4:-

scheme below (route 2) :

0
a4 )%
Bt

O
N—~NH

CH, OB

Toluene
PTSA

110°C

Route 2
TMSCl1
Nal .
CHSCN 0" SI (CI{S)S
—_— Cl \
CH,
H
CO,Et 1) ZnCl,
NH-NH, toa | CHG,
Ci Et,0
a Toluene
v 2)HO
Cl
a I |
HQ . OEt
——— a (SN c/ c”
EtOH | Ii
Toluene CH, o
1) MeOH
KOH
> (I
2)HCl

Cl
TMSCl : chlorotrimethylsilane _"’_,,,,~—~’~““’“’/
PTSA : paratoluenesulfonic acid ;s Sheet Has B eﬂRe?laced
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chl orophenyl)-1-(2, 4-di chl orophenyl) - 4- met hyl pyr azol e- 3- carooxyllc acid
chl oride, obtained by reaction of thi onyI6 chloride with the § S
(I'1), can be reacted with 1-am nopiperidine in a solvent su
di chl oronet hane in an inert atnosphere, at a tenperature bet
and roomtenperature, in the presence of a base such as
triethylam ne. Alternately, the m xed anhydride of the acid of
formula (11) can be prepared by reaction of ethyl chlorofornmate with the
acid of formula (I1) in the presence of a base such as triethylamne, and
then react edrivet ﬂii:stagitepp iijge regtriced noat sabeortiiagctoaE B £ hSCHYREZERNe

in an inert sp roo pesat u e S sggsuch
as triethyl a%gng B% e cor#podn?%‘f ?‘g?ﬁu?Sé?r Q{‘Et %é(r;c%ﬁ sfs\/ay
i s isolated carriéd@ fowtm atcording edobReEor TIRFPAK @F @lsolidt e b9r9he

conventlonalc g‘ﬁhmg? 47, 50990€1§2mpound of fornula (1) can be i sol at ed
in the form of one tssalts, for exangle t he hydrochl oride or the
oxalate: 9n this cas'%hetqﬁ’éhew keagent of the present

invention, l-aminopiperidine, is commercially available.
The compound of formula (I) exhibits a very good
affinity in vitro for the central cannabinoid receptors
under the experimental conditions described by Devane et
10 al., Molecular Pharmacology, 1988, 34, 605-613.

. More particularly, +the compound of the present
invention, as such or in the form of one of its
pharmaceutically acceptable salts, is a potent and
selective antagonist of the central cannabinoid receptqrs

15 and has a Ki of about 2nM. It is from 500 to 1000 times
more active on the central receptor as on the peripheral
receptor; it is also active upon oral administration and
penetrates the blood-brain barrier.

The good penetration of the compound of the present

20 invention in the central nervous system as well as its
antagonist character are confirmed by the results obtained
with the model of the antagonism of hypothermia induced by
an agonist of cannabinoid receptors. Especially, the
compound of the present invention antagonizes the

25 hypothermia induced by WIN 55212-2 in mice with an EDgg of
0.3 mg/kg i.p. and 0.4 mg/kg per os. In this test (Pertwee
R.G., 1985 : 263-277 ; in Marijuana 84, Ed. Harvey, D.Y.,
IRL Press, Oxford), the compound exerted its _actio_n for 8
to 10 hours after oral administration of a dose of 3 mg/kg.

30 In addition, the compound (1) alone, upon
subcutaneous administration, improves the memory capacities
of rats in the test of the central memory (A Pério et al.
in Psychopharmacology, 1989, 97, 262-268).
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neutralizing said salt with a m.neral or organic base such as sodi um or

anmoni um hydroxide or triethylamnne, or wyth an alkali netal

converted into 4 ana
as the nmet hanesul fonate, fumarate or naphtal ene-2-sul fonate.
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Thanks to its remarkable properties, especially its
high affinity, its selectivity towards the central receptor
as well as its capacity to penetrate the blood-brain
barrier, the compound (I), as such or optionally in the
form of a pharmaceutically acceptable salt or a solvate,
can be used as the active principle of drugs intended for
treating the diseases of the central nervous system in
mammals.

The toxicity of compound (I) is compatible with its
use as a psychotropic drug, especially for the treatment of
thymic disorders, anxiety disorders, mood disorders,
vomiting, memory disorders, cognitive disorders,
neuropathies, migraine, stress, psychosomatic~-induced
diseases, epilepsy, dyskinesia or Parkinson's disease.

The compound (I) according to the invention can
also be used as a drug for the treatment of appetite
disorders, especially as an anorexic, for the treatment of
schizophrenia, delirious disorders, psychotic disorders in
general as well as for the treatment of psychotic substance
use disorders. Furthermore, the compound (I) according to
the invention can be used in cancer chemotherapy.

The use of the compound according to the invention
as a drug for the treatment of appetite disorders, anxiety
disorders, mood disorders, schizophrenia, psychotic
disorders, memory disorders, cognitive disorders and
dyskinesia as well as its use in cancer chemotherapy,
constitute a further feature of the present invention.

The compound according to the inventioh is
generally administered in dosage units.

Said dosage units are preferably formulated in
pharmaceutical compositions in which the active principle
is mixed with a pharmaceutical excipient.

Thus, according to another of its features, the
present invention relates to pharmaceutical compositions in
which a compound of formula (1) or one of its

This Sheet Has Been Replaced
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Wien the conpound (T) TS obtaired in thesformof the free base, a salt is

formed by treat fbiaSheei HBLARGHOSEN acid i n an organi c sol venf > eat ment

of the free base, dissolved in an ether s chHISasy{EE

di et hyl et her, or {i M!! th a solution of the acid in ak@,LHAS
solvent gives the C i salt, which is isolated by the converR{{-&m
t echni ques. The acid of formula (I1) used as starting conpound in

t he net hod of the present invention can be prepared according to

convent i onngxhamidtEisticElly deddpbletduids ave ohé usEr ghedrt lselafates i n
t he preparatjons, Bﬁrheeo%rcq%{i ons 1 and.2 are simlar. They are carried
t

out accor di nigstpor%%%nt} SHet T on S8 lé’r?eprfén&ﬁp(]\gdute 1)

Route 1 [err] The compound of formula (I) above and its
pharmaceutically acceptable salts can be used in daily
5 doses of 0.01 to 100 mg per kilogram of body weight of the
mammal to be treated, preferably in daily doses of 0.1 to
50 mg/kg. In humans, the dose can preferably vary from 0.5
to 4000 mg per day, more particularly from 2.5 to 1000 mg,
depending on the age of the subject to be treated or the
10 type of treatment: prophylactic or curative.

In the pharmaceutical compositions of the present
invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, transdermal, local or rectal
administration, the active principle can be administered to

15 animals and humans in unit forms of administration, mixed
with conventional pharmaceutical carriers. The appropriate
unit forms of administration include forms for oral
administration, such as tablets, gelatin capsules, powders,
granules and solutions or suspensions to be taken orally,

20 forms for sublingual and buccal administration, aerosols,
implants, forms for subcutaneous, intramuscular,
intravenous, intranasal or intraocular administration and
forms for rectal administration. _

In the pharmaceutical compositions of the present

25 invention, the active principle is generally formulated as
dosage units containing from 0.5 to 1000 mg, preferably
from 1 to 500 mg, more preferably from 2 to 200 mg of said
active principle per dosage unit for daily administrations.

When preparing a solid composition in the form of

30 tablets, a wetting agent such as sodium laurylsulfate can
be added to the active principle optionally micronized,
which is then mixed with a pharmaceutical vehicle such as
silica, starch, lactose, magnesium stearate, talc or the
like. The tablets can be coated with sucrose, with various

35 polymers or other appropriate substances or else they can
be treated so as to have a prolonged or delayed activity
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and so as to release a predetermined amount of active
principle continuously. |

A preparation in the form of gelatin capsules is
obtained by mixing the active principle with a diluent such
as a glycol or a glycerol ester and pouring the mixture
obtained into soft or hard gelatin capsules.

A preparation in the form of a syrup or elixir can
contain the active principle together with a sweetener,
which is preferably calorie-free, methylparaben and
propylparaben as antiseptics, as well as a flavoring and an
appropriate color.

The water-dispersible powders or granules can
contain the active principle mixed with dispersants,
wetting agents or suspending agents such as polyvinyl-
pyrrolidone, and also with sweeteners or taste correctors.

Rectal administration is effected using
suppositories prepared with binders which melt at the
rectal temperature, for example cacao butter or
polyethylene glycols.

Parenteral administration is effected using aqueous
suspensions, isotonic saline solutions or sterile and
injectable solutions which contain pharmacologically
compatible dispersants and/or solubilizers, for example
propylene glycol or polyethylene glycol.

Thus a cosolvent, for example an alcohol such as
ethanol or a glycol such as polyethylene glycol or
propylene glycol, and a hydrophilic surfactant such as
Tween® 80, can be used to brepare an aqueous solution
injectable by intravenous route. The active principle can
be solubilized by a triglyceride or a glycerol ester to
prepare an oily solution injectable by intramuscular route.

Transdermal administration is effected |using
multilaminated patches or reservoirs into which the active
principle is in the form of an alcoholic solution.



PTSA : par at ol uenesul foni ¢ aci d. The first step is carried out

according to J. Heterocyctic Chem, 198 26, 1389. 5
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The active principle can? also be formulated as
microcapsules or microspheres, optionally with one or more
carriers or additives.

The active principle can also be presented in the
form of a complex with a cyclodextrin, for example a-, B-
or y-cyclodextrin, 2-hydroxypropyl-8-cyclodextrin or
methyl-B-cyclodextrin.

Implants can be used as prolonged-release forms
which are useful in the case of chronic treatments. These
can be prepared in the form of an oily suspension or in the .
form of a suspension.of microspheres in an isotonic medium.

The following Examples illustrate the invention
without however implying a limitation. | _

The melting or decomposition points of the
products, M.p., were measured in a capillary tube with a
Tottoli apparatus ; in some cases, differential scanning
calorimetry (DSC) was used to measure the melting
temperature.

The following abbreviations are used in the
preparations and in the examples:

THF : tetrahydrofuran

Ether : diethyl ether

Iso ether : diisopropyl ether

EtOH : ethanol

AcOEt : ethyl acetate

MeOH : methanol

DCM
KOH : potassium hydroxide
AcOH : acetic acid

HC1l : hydrochloric acid
NaCl : sodium chloride

RT : room temperature

dichloromethane

M.p. : melting point
DSC : differential scanning calorimetry
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The following abbreviations are used in the
interpretation of the NMR spectra: |
s : singlet
¢ doublet
: triplet
¢ quadruplet
¢ unresolved signal or multiplet

g8 Q o

PREPARATION 1

A) Lithium salt of ethyl 4-(4-chlorophenyl)-3-methyl-4-
oxido-2-oxobuten-3-oate

125 ml of a 1M solution of the 1lithium salt of
hexamethyldisilazane in THF are added under a nitrogen
atmosphere to 500 ml of ether. The mixture is cooled to -
78°* C and a solution of 21 g of 4-chloropropiophenone in
100 ml of ether is added dropwise. After stirring for 45
minutes, 19.2 ml of ethyl oxalate are added rapidly and the
mixture is stirred for 16 hours while allowing the
temperature to rise to RT. The precipitate formed is
filtered off, washed with ether and dried under wvacuum to
give 12.6 g of the expected product.

B) Ethyl 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methyl-pyrazole-3-carboxylate

9.8 g of 2,4-dichlorophenylhydrazine are added to a
solution of 12.6 g of the lithium salt obtained above in 70
ml of EtOH and the mixture is stirred for 16 hours at RT.
The precipate formed is filtered off, washed with EtOH and
then ether and dried under vacuum to give 12.6 g of
hydrazone. This is dissolved in 100 ml of AcOH, the mixture
is refluxed for 24 hours and then poured into 500 ml of
iced water. The mixture is extracted with AcOEt, washed
with water and then a saturated solution of NaCl. After
drying over magnesium sulfate and evaporation under vacuum,
the crude product is crystallized from iso ether to give
9.6 g of the expected product. M.p. = 124° C.



The first step is—earried out accordi ng to EES. SCHVEIZER in J. Og. Chem

1987, 52, 1324-1 {g&dsecond step is garried out according to R E.
R I
Tl RPAK eThl heet Jﬁgn ch Chem , 1982, 47, 5099-5102. The ot her

reagent u m‘ od of the present inventien,_1-ani nopi peridine, is
COMMET Ci aI The conpound of f{lCFHSISHEET HASXIHERT | S a very
good affi ni ty in vitro for ‘the central cannabi noid r ecRRLacgpunder [t he
experinmental conditions described by Devane et al., Ml ecurar—Ph col ogy,
1988, 34, 605-613. More particularly, the conpound of the present

i nvention, €3 Suéh-chlomophenydnmilof2¢Aedithilorophenyddedt-medhivy -

accept abl e ?i‘h&éle-iss-c gbo&%.?nﬁt ac Q?d sel ective antagoni st of the central
cannabi noi d"FTeceptors and haS a about 2nM It is from500 to 1000

times nore AcEPdatdpn ©f rQaIOfr &Phtin W Bk efcvaterpher addedcdor & ; it
is al so act gpautien @Fl9.8ingnbst thbi eatard idined &hdvwe Dh0pd- h1aigF

barrier. 5 MeOH.Trl“%eg?noi%tpuex%etirsatzl'eoﬁuxeé hfox(r: ng UHgsfjf pEﬁ%eﬁr %%rc],t 200
ml of iced water and the reaction mixture is acidified to
pH = 1 upon addition of a 10 % solution of HCl. The
precipitate formed is filtered off, washed with water and

dried under vacuum to give 8.8 g of the expected acid.
10 M.p. = 211° C.

Preparation 1 1is improved using the operating
conditions described in preparation 2 below:

PREPARATION 2
15
A) Lithium salt of ethyl 4-(4-chlorophenyl)-3-methyl-4-
oxido~2-oxobuten-3-oate
2008 g of the 1lithium salt of hexamethyldisilazane are
dissolved, in a reactor, under a nitrogen atmosphere, in
20 10.1 1 of methylcyclohexane. A solution of 1686 g of 4-
chloropropiophenone in 4 1 of methylcyclohexane is then
added slowly at 20 = 5* C. After stirring for 4 and a half
hours, 1607 g of ethyl oxalate are added over 35 minutes at
20 £ 5° C. The mixture is stirred for 17 hours at the same
25 temperature. The solid formed is filtered off, washed with
methylcyclohexane and dried under vacuum (mass of product
obtained : 1931 g). '
B) 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl )~4-methyl-~
pyrazole-3-carboxylic acid
30 1/ 1921 g of the lithium salt obtained above are dissolved,
in a reactor, under a nitrogen atmosphere, in 11 1 of EtOH.
1493 g of 2,4-dichlorophenylhydrazine hydrochloride are
immediatly added at 20 = 5°* C. The mixture is stirred for 1
hour and 2.88 1 of deionized water are then added, and
35 stirring is continued for 17 hours at 20 z 5° C. The
precipitate formed is filtered off, washed with 80 % (v/v)
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89" 2-268).
2/ 2267 g of hydrazone are dissolved, in a reactor, under a

nitrogen atmosphere, in 11.3 1 of toluene. 201.6 g of
paratoluenesulfonic acid ai:'e added and the mixture is
refluxed for 3 hours. The mixture is cooled to 20 = 5° C
and paratoluenesulfonic acid is removed by extraction with
deionized water. 120.75 g of benzyltriethylammonium
chloride and a solution of 636 g of NaOH in 1180 ml of
deionized water are added to the toluene solution. The
mixture is heated for 4 hours at 68 = 3° C with wvigorous
stirring, sodium hydrox:l.de' is then neutralized and the
reaction mixture is acidified with 1500 ml of HCl (4 =
1.19). The mixture is cooled to 20 = 5° C, the precipitate

formed is filtered off, washed with toluene, with deionizéd.

water and dried under vacuum (mass of product obtained :
1585 g). M.p. = 210° C.

PREPARATION 3

A) 1-(4-chlorophenyl)-l-trimethylsilyloxypropene

13.47 g of chlorotrimethylsilane are Slowly added to
12.55 g of triethylamine, under a nitrogen atmosphere, at
20 = 3* C. The addition of the reactants is continued by
adding 16.86 g - of 4-chloropropiophenone (endothermic
mixture) and then a solution of 18.58 g of sodium iodide in
125 ml of acetonitrile while maintaining the temperature at
18 £ 2* C. The mixture is then heated for 3 hours at 40 =
5°* C, the acetonitrile is removed under reduced pressure
and 150 ml of toluene are added to the solid residue. 50 ml
of solvent are distilled under reduced pressure to drive
the residual acetonitrile off. The inorganic materials are
extracted with 100 ml of iced water, the organic phase is
washed with 100 ml of iced water and dried over magnesium
sulfate. The toluene is removed under reduced pressure and
complete removal of the solvents is performed for 15 hours



Thanks to its remarkable properties, especially its high affinity, ifs_
selectivity towards the centrat receptopgas well gs_its capacity to

penetrate t he This @Ed—H?SBdeﬂRQﬁd’céd er, the conpound (I))THasSHERe Y gARFONAl Y

in the forn1of ally acceptabl e salt [or a REMWRES, Canlbe used

as the actrve gs I ntended for treating of the
€

central nervous sys The toxicity of conmpound (I) is
conpatible with its use as a psychotroplc drug, especially for the

treatnment of th ﬂ]C di sorders, anxiety disorders, nood disorders,
at 6 C under a pressure of 1 mbar (mass of oil obtained :

22.7 g).
NMR at 200 MHz (CDClgz)
0.13 ppm : s : 9H
S 1.7 ppm : @ : 3H
5.28 ppm : g : 1lH
7.21-7.39 ppm : m : 4H.
B) Ethyl 3- (4-chlorobenzoy1)-3-methylpyruvate
10 g of anhydrous zinc chloride are suspended in 50 ml of
10 toluene under a nitrogen atmosphere. Residual water is
azeotropically driven off over 1 hour under atmospheric
pressﬁre. 20 ml of toluene and 11.5 ml of ethyl ether are
added to the mixture, cooled to 20 = 3° C. A dilution of 17
g of ethyl chloroglyoxylate in 20 ml of dichloromethane is
15 slowly added to the mixture cooled to O = 2* C. 14.5 g of
the product obtained in the previous step are added over 1
and a half hours at the same temperature. The temperature
is allowed to rise to RT and the mixture is heated for 4
hours at 45°* C. The organic phase is washed with a solution
20 of sodium hydrogencarbonate, with water and dried over
magnesium sulfate. The solvents are removed under reduced
pressure (mass of oil obtained : 17.6 g).
NMR at 200 MHz (CDCl3)
1.25 ppm ¢ t ¢ 3H
25 1.35 ppm : 4 : 3H
4.20 ppm : q : 2H
4.93 ppm : q ¢ 1H
7.45-7.90 ppm : m : 4H.
C) Ethyl 5-(4-chlorophenyl)-1-(2,4~-dichlorophenyl )-4-
30 methylpyrazole-3-carboxylate
13.3 g of 2,4-dichlorophenylhydrazine hydrochloride are
added to 17.6 g of the compound obtained in the previous
step and the mixture is stirred for 18 hours at 20 = 3° C.
Without isolating the hydrazone, 0.56 g of
35 paratoluenesulfonic acid is added and the ternary azeotrope
(water, ethanol, toluene) is distilled. Toluene reflux is




vom ting, s cognitive di sorders, neuropat hies,

m grai ne, en&p§%ﬁ osonatlc I nduced di seases, epllepsy dyski nesi a
or Parklnson s Pa%d The conﬂéund (1) nvention
can al so be us r the treatnent of aEﬁEﬂSﬁ@E@FH@ﬁd@ES
especially as an an r the treatment of skthizod¥WPEACED del ifri ous

di sorders, psychotic dlsorders in general as well as for the treatnent of
psychotropic substance use disorders. Furthernore, the conmpound (I)
according to the invention can be used in cancer chenot herapy. The

use of the soNEONEEdaE62" di RBuO ahlle thay THdRGES nﬁze&u&fm &be1edegbnent

chi zophr e, 2 By GirorTHE (PR RIPES ‘RrEHBIGE G FAIbATed HER, P, the
di sorders -toliuene ksobﬂtﬁoﬁSiwe‘l:heﬁSwaéheastwice cafithr 100embt bér apyer.
cccording. T3°" PRESEREETRERS renov el MR radid Pleamers (oBd0 B
Sai d dosageoilhi is usedpaefauahlynfbheunextdstapbharnaceut|caI conposi tions
in which thg)asL¥ecRibPEpRERYL )-1-(2, 4-dichlorophenyl )~4-methyl-~
pyrazole~3-carboxylic acid
8.1 g of KOH in pellets are added to a solution of the oil
obtained in the previous step in 100 ml of MeOH. The
10 mixture is left for 1 hour at 25 * 3* C and the solvents
are removed under reduced pressure. The residue is taken up
with 200 ml of water and 40 ml of toluene, the mixture is
heated at 60 = 3° C, decanted, and the aqueous phase is
extracted three times, at this temperature, with 40 ml pf
1S <toluene. Hydrochloric acid is added to the aqueous phase
until pH = 1.5. The white crystals formed are filtered off,
washed with water and with iso ether and dried under vacuum
(mass of product obtained : 9.9 g). M.p. = 210° C.

20 EXAMPLE 1 _ _
N-piperidino-s-(4-chloropheny1)-1—(2,4-di¢hloropheny1)—4-
methylpyrazole~3-carboxamide

A) 5-(4-chloropheny1)—1-(2,4-dichloropheny1)-4-methyl-

25 pyrazole-3-carboxylic acid chloride
5 ml of thionyl chloride are added to a suspension of 8.8 g
‘of the acid obtained in step C of preparation 1 in 90 ml of
toluene, the mixture is refluxed for 3 hours and evaporated
to dryness under vacuum. The residue is taken up in 90 ml

30 of toluene and the solvent is evaporated again under vacuum
to give 8.0 g of the expected acid chloride which'is ugsed
as such in the following step.
B) N-piperidino-5-(4-chlorophenyl)-1(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide

35 A solution of 8.0 g of the acid chloride obtained above in
80 ml of DCM is added dropwise to a solution of 2.8 ml of



IS mxe a phar Emcal exci pi ent. Thus, according to anot her

of its fea&mggﬁaﬂa i nvention iglates t o _pharnmaceuti ca
conp05|t|on conpound of ormul a its
8 phar cceptabl e salts or ong

l1-aminopiperidine and 3.6 ml of triethylamine in 100 ml of
DCM, cooled to 0° C. The mixture is stirred for 3 hours
while allowing the temperature to rise to RT and then
poured into 200 ml of iced water. The mixture is extracted
5 with DCM, washed with water, with a saturated solution of
NaCl, dried over magnesium sulfate and evaporated under
vaccum. The residue is purified by chromatography on silica
using the AcOEt/toluene mixture (10/90; v/v) as the eluent.
Crystallisation from iso ether gives 5.9 g of the expected
10 product. M.p. = 148°"
The compound of example 1 can also be prepared using
operating conditions which are industrially more
accessible.
A solution of 554.5 g of thionyl chloride in 1.57 1 pf
15 methylcyclohexane is added under a nitrogen atmosphere to a
suspension of 1568.6 g of the acid obtained in step B of
preparation 2 in 14.1 1 of methylcyclohexane, heated to 83
+ 3* C. The mixture is stirred for 3 hours at 83 z 3° C and
the temperature is then increased over 2 hours up to the
20 reflux temperature of methylcyclohexane while removing the
excess thionyl chloride by distillation. The mixture ::Ls
cooled to 10 = 3° C and a solution of 452.9 g of 1-
aminopiperidine and 457.5 g of triethylamine in 3.14 1 of
THF is then slowly added. The mixture is stirred for 17
25 hours while allowing the temperature to rise to 20 = 5° C,
and the organic phase is successively washed, at 20 = 5° C,
‘with deionized water and a 4% aqueous solution of acetic
acid. Washing of the organic phase is then completed, at 70
+ 3° C, with a 1.5 $ solution of NaOH and then deionized
30 water, and the THF and water are driven off by azeotropic
distillation under atmospheric pressure. The  mixture is
allowed to cool to 20 = 5° C. The expected product
crystallises, the precipate formed is filtered off, washed
with methylcyclohexane and dried under vaccum (mass of
35 product obtained : 1627 g).
DSC : endothermic peak centered at 155.5° C.



is present as the active principle. ' The conmpound of formula (1)
above and it sTip$ShestrElesReen Raplaked accept ablﬁ salts can be used in daily doses
of 0.01 to 100 n1of body wei ght of the manmmml tao he treated,
preferably in mwmm Hslli 0.1 to 50 ng/kg. | n hunhrEIS SHEET &dE BEEN
preferably vary 0 4000 ng per day, nore pafticul REBDACEPOmM 2. § to
1000 ng, depending on the age of the subject to be treated or the type of

treatmment: prophylactic or curative. In the pharnmaceuti cal
conpositions of the present invention for oral, subl i ngual ,
subcut aneouEXAMPLEaRuscul ar, intravenous, transdernmal, |ocal or rectal

adm ni strat h?? P%?ﬁs g‘?;_\ég r@“ ﬁ'o@aﬁh‘éigvlti Qr@ i ﬁ&%ﬁﬂ% t?’ %q{ml S.and

humans in uni rat d ‘W't h conven

phar maceut i MM&W@@IEH%W% (mltvart@r wd thf exd@nglot r ati on

I nclude forns for oral adm nistration, such as tablets, gelatin capsules,
powders, _granul es and sol uti ons. or suspensi ons to_be taken orally, forns

for subl?ng&& Sf Fhe gompanng alytadngd in eyegpte ]'r’rﬁrfntsé‘sl’e“‘*‘ﬁ’rrﬁsn

for subc@RREOWE absoliited@tI@Nol .and the mixture is refluxed until
' complete dissolution of the compound. The mixture is
allowed to cool to 20 = 3°* C and stirring is continued for
2 hours. The white crystals formed are filtered off, washed
10 with ethanol and dried under vacuum (mass of product
obtained : 9.6 g).
DSC : endothermic peak centered at 102.7° C.
$ calculated C : 56.5 H : 5.29 N : 10.98
% found c 56,43 H : 5.41 N 11.05.

15
EXAMPLE 3
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl) -4~
methylpyrazole-3-carboxamide hydrochloride

20 A saturated solution of gaseous HCl in ether is added
dropwise to a solution of 5.9 g of the compound obtained in
example 1 in 50 ml of ether until pH = 1. The precipitate
formed is filtered off, washed with ether and dried under

vacuum to give 6.0 g of the expected hydrochloride. M.p. =
25 224° C (decomposition).

EXAMPLE 4

N-piperidino~5-(4~chlorophenyl)-1-(2,4-dichlorophenyl)-4-

methylpyrazole-3-carboxamide hydrochloride (solvate with
30 ethanol) ' '

40 g of the compound obtained in example 3 are suspended in
400 ml of absolute ethanol. The mixture is heated to the
boiling point until complete dissolution of the compound
35 and then stirred for 20 hours while progressively cooling
it to 20 £ 3°* C. The white crystals formed are filtered



intravenous, i ntranasal or intraocular administration and forms for rectal
adm ni strati on. In the pharnmaceutj cal conpositions of the ;ujent

i nvention, the active principle is gener]eﬁ |y fornulfatrad sHEEXOSEBERMI|t s
containing fromO0.5 to 1000 ny, preferably from1 tjo 500 REBL.AGER e
preferably from2 to 200 ng of said active principle per dosage unit for
daily admi nistrations. When preparing a solid conposition in the
formof tablets, a wetting agent such as sodium |l aurylsulfate can be added
to the active principle optionally mcronized, which is then mixed with a
phar maceut i ggle, vehigHea SWfbhagthiahbia .arkd a&fbed' ankhase v4manes (Masst &F at e,
talc or_ the i ke. The tablets can be coated wWith sucrose, with various

pol ymers or PGPﬁé‘FtaBBFSﬂF‘PQw 238t Sices or else they can be treated so as
to have a ppgcongetoad ¢eldathdradc peak (175-230° C)

Thermogravimetry : weight loss (about 8.2 %) starting at
5 100* C.

% calculated C : 53.04H : 5.16 N : 10.31
% found C: 52.68 H : 5.23 N : 10.34.
EXAMPLE 5

10 N-piperidino-5-(4-chlorophenyl)-1-(2,4~-dichlorophenyl)-4-
methylpyrazole-3-carboxamide mgthanesulfonate (hemisolvate
with acetone) '

3.84 g of methanesulfonic acid are added at 20 = 3° C to a

15° solution of 18.55 g of the compound obtained in example 1
in 185 ml of acetone and the mixture is stirred for 20
hours at the same temperature. The white crystals formed
are filtered off, washed with acetone and dried under .
vacuum (mass of product obtained : 21.65 g).

20 psCc : melting, recrystallisation at about 175° C then
melting at 191.5° C.
Thermogravimetry : weight loss (about 5.2 %) starting at
90° C.
% calculated C : 49.90H : 4.75 N : 9.50

25 % found C: 49.70 H : 4.76 N : 9.44.

EXAMPLE 6
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide hemifumarate

30
A solution of 0.038 g of fumaric acid in 6 ml of acetone is
added dropwise to a solution of 0.30 g of the compound
obtained in example 1 in 3 ml of acetone. The white
crystals formed upon cooling to 0°* C are filtered off,
35 washed with acetone and dried under vacuum to give 0.23 g
. of the expected salt. M.p. = 168 °C. '

_This Sheet Has Been Replaced
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9 and so as t ease a predeterm ned anopunt of active pr|n0|ple

continuoE%up//////Q4ﬂﬂ///—ratlon |ntr§§forn10f S

obt ai ned~Dby mgﬁg_ 25 ve principle Wth a dil E’eTﬂIS%ETé@SeBEﬁW<
ilnt o _sRERLAGEDhar d

bol or
a glycerol g the m xture obtai ned elatin
capsul es. atlon in the formof a syrup or elixir can contain

the active pr e together wth a sweetener, which is preferably

cal ori e-free, nethylparaben and propylparaben as antiseptics, as well as
a flavoring and an

EXAMPLE 7 _ |
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide hydrogensulfate

5 0.018 ml of concentrated sulfuric acid are added to a
solution of 0.30 g of the compound obtained in example 1 in -
3 ml of acetone. The white crystals formed are filtered
off, washed with acetone and then ether, and dried under

vacuum to give 0.31 g of the expected salt. M.p. = 240° C.
10

EXAMPLE 8
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide paratoluenesulfonate

15 7.61 g of paratoluenesulfonic acid are added at 20 = 3° C
to a solution of 18.55 g of the compound obtained in
example 1 in 185 ml of acetone and the mixture is stirred
for 20 hours at the same temperature. The white crystals
formed are filtered off, washed with acetone and dried

20 under vacuum (mass of product obtained : 24.25 g).

DSC : endothermic peak centered at 236.8° C
% calculated C : 54.76 H : 4.60 N : 8.72
% found C: 54.11 H: 4.71 N : 8.69.

25 EXAMPLE 9
N-piperidino-5-(4-chlorophenyl)-1-(2, 4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide dihydrogenphosphate

4.61 g of 85 % phosphoric acid are added at 20 = 3°* C to a
30 solution of 18.55 g of the compound obtained in example 1
in 185 ml of methylethylketone. Water is removed by
distillation under atmospheric pressure of the azeotrope
methylethylketone/water. The mixture is progressively
cooled to 20 x 3°* C while stirring for 20 hours. The white
35 crystals formed are filtered off, washed with



appropriate col or. The wat er - di spersi bl e powders or granul es can
contain the active principle mxed with gbspersant s,~—uetting agents_or
suspendi ng agents such as pol yvi nyl - pyrfolidone NAdTEISSIH BRIt HASBEEN gner s

or taste correctors. Rect al adm ni stration i sREPIAGEICt ed
usi ng suppositories prepared wth binders which nelt at the rectal
t enperat ure, for exanple cacao butter or polyethylene glycols.

Parenteral adm nistration is effected using aqueous suspensions, isotonic
saline solutions or sterile and injectable solutions which contain

phar nacol Oglnféthi &ﬁ@%}iéi&rﬁé dafi@easraBlsS WHIHPOvaOh R (inaeks of Opredass! e
pr opyl ene g coI #et hyl ene gl ycol . Thus a cosol vent, for
exanpl e an I?:Yﬁf’cﬂ @;‘u &) et hanol or a gl ycol such as pol yet hyl ene gl ycol
or propyl enﬁJSﬂyilOéndoﬂmlnﬁ.dﬂypbalpménfeﬁedfaﬁCI%lISSLmh as Tween[err] 80,
can be used 4o [ n ueq n t.a I i ntravenous route.
The active p i%%%?‘gaﬁ%% bg'qsol b‘iq%lO %ysll ![I’ﬁlcg| gceglbée or a glycerol

ester toS % found C : 46.96 H : 4.62 N : 9.98.
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prepare an oily solution injectable by i ntramuscul ar route.

Transdernal admnistration is effected ‘using multilam nated patches or
reservoirs into which the active princiBFe isinth

sol uti on. 10 -ﬁﬁ§%§§%L§§g®EQﬂhrlic
UL e
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1. N-piperidino-5- (4-chlorophenyl)-1-(2,64- dichlorophenyl)—
'S 4-methylpyrazole-3-carboxamide, of the formula :

CO—NH—N )

a )

Cl

its pharmaceutically acceptable acid addition salts and

10 their solvates.

2. N-piperidino-5- (4—chlorophenyl) -1-(2, 4-dichloropheny1)-

4-methylpyrazole-3-carboxamide hydrochloride or its solvate

with ethanol.

3. N-piperidino-5- -(4-chlorophenyl)-1-(2, 4-dichlorophenyl)-
. 15 4-methylpyrazole-3-carboxamide methanesulfonate or its

hemisolvate with acetone.

4. N-piperidino-s-(4-chloropheny1)fl-(2,4—d1chlorophenyl)-

4-methylpyrazole-3-carboxamide hemifumarate.

5. Nepiperidino-s-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-

20 A4-methylpyrazole-3-carboxamide paratoluenesulfonate.

6. N-piperidino-S-(4-chlorophenyl)—1—(2,4-dichlorophenyl)-
4-methylpyrazole-3-carboxamide hydrogensulfate.

7. N-piperidino—s-(4-chloropheny1)-1-(2,4-dichloropheny1)-
4-methylpyrazole-3-carboxamide dihydrogenphosphate.

25 8. A method of preparing N-piperidino-s-(4-chlorophenyl)-
1-(2,4—dichloropheny1)—4-methylpyrazole-afcarboxamide, its
salts and their solvates, characterised in that a
functional derivative of 5-(4-chlorophenyl)-1-(2,4-



Wb <

The active principle can also be fornul ated as nicrocapsules or
m crospheres, optionally with one or P% carriers o 'ﬁﬂ§bh ETAS B The
~active principle can al so be presented t he form of éiﬁéeﬂ”gﬁ a

- cyclodextrin, for exanple [err]-, [err]- or Terr]- c'ﬁ'"dcy F—F

2- hydr oxypropyl - B-cycl odextrin or met hyl - B—cyclodextrln | mpl ants
can be used as prolonged-rel ease forns which are useful in the case of
chraonic treatnents. These can be prepared in the formof an oily suspension
or in the formof a suspension of mcrospheres in an isotonic nedium

The fol | owi dgcikerfophenyl ) ustnetRylperasybet3otaibdi@lic hamddr ofnpthéng a
limtation. The nelting or deconposition points of the
products, %qu%gre nmeasured in a capillary tube with a Tottoli apparatus
; in sonme cases, differential scanning calorinetry (DSC) was used to
measure the melting tenperature. BC The, $¥PHowi ng abbrevi ations are
used in the preparations and in the

an
cl

Cl

is treated with l-aminopiperidine in an organic solvent in -
the presence of a base, and the resulting compound is
optionally converted into one of its salts or one of their
solvates. '

10 9. A pharmaceutical composition which contains, as the
active principle, a compound according to any one of claims
1-7.

10. A pharmaceutical composition according to claim 9 in
the form of a dosage unit in which the active principle is

15 mixed with at least one pharmaceutical excipient.

11. A pharmaceutical composition according to claim 10,
which contains from 0.5 to 1000 mg of active principle.
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THE t et-rahydrofuran Ether : die

thyl eth b@gggﬁ r dnsopropvl ether -
BtOH : ethanol AcCEt : ethyl acetate I\/leC]—ﬁr ol : |ngcm@Nh®méET
KCH : pot assi um hydroxi de AcOH : ‘aceti c aci dﬂ@l wy?'ochl DI | C—ae-e—NatH—
sodiumchloride RT : roomtenperature Mp. : ‘%lng oi nt DSEC :
differential scanning calorinetry 16 NOV 1996
1

SUBSTITUTED N-PIPERIDINO-PYRAZOLE-3-CARBOXAMIDE

The present invention relates to a novel pyrazole
derivative and its salts, to a method of preparing it and
to the pharmaceutical compositions in which it is present.

Numerous pyrazole derivatives have been described
in the literature; more particularly, EP-A- 268554 and DE-
A-3910248 claim pyrazoles possessing herbicidal properties,
EP-A-430186 and JP-A-3 031840 claim compounds useful for
photography, and EP-A-418845 claims pyrazoles possessing
antiinflammatory, analgesic and antithrombotic activity.'

It has now been found that a N-piperidino-pyrazole-
3-carboxamide has a very good affinity for the cannabinoid
receptor and is useful in the therapeutic areas in which
cannabis is known to be involved. .

A9-THC is the main active constituent extracted
from Cannabis sativa (Tuner, 1985; In Marijuana 84, Ed.
Harﬁey, DY, IRL Press, Oxford). :

The effects of cannabinoids are due to an
interaction witli specific high-affinity receptors present
in the central nervous system (Devane et al., Molecular
Pharmacology, 1988, 34, 605-613) and peripheral nervous
system (Nye et | al., The Journal of Pharmacology and
Experimental Therapeutics, 1985, 234, 784-791; Kaminski et
al., 1992, Molecular Pharmacology, 42, 736-742; Munro et
al., Nature, 1993, 365, 61-65). "

Characterization of this receptor has been made
possible by the development of specific synthetic ligands
such as the agonists WIN 55212-2 (J. Pharmacol. Exp. Ther.,
1993, 264, 1352-1363) or CP 55,940 (J. Pharmacel.. Exp.
Ther., 1988, 247, 1046-1051). oL

| According to .one of its féaturés, the present
invention relates to the N-piperidino-5-(4-chlorophenyl)-1-
(2,4- dichlorophenyl) -4~-methylpyrazole-3-carboxamide of the
formula :

RECLENE



The;follomﬁng abbreviations are used in the interpretation of the NVR

spectra:

si gnal

4- (4-chl orophenyl) - 3- net hyl - 4-

or

S .

mul tiplet . PREPARATION 1 A) Lithiumsalt of le

Cl .

to its pharmaceutically acceptable salts and to their
solvates.

The pharmaceutically acceptable salts of the
compound of formula (I) include the acid addition salts
such as the hydrochloride, hydrobromide, sulfate,
hydrogensulfate, -dihydrogen"phosphate, methanesulfonate,
methylsulfate, maleate, fumarate, naphthalene-2-sulfonate,
glyconate, gluconate, citrate, isethionate and paratoluene-
sulfonate. '

According to another of its features, the present
invention relates to a method of preparing the above
compound (I), its salts and their solvates, characterised
in that a functional derivative of 5-(4-chlorophenyl)-1-
(2, 4—dichlofophenyl )-4-methylpyrazole-3-carboxylic acid of
the formula :

an

singlet d : doublet t : triplet q : quadrupke A'{;EM'ENPSSHE‘E&d



oxi do- 2- oxobut en-3-oate 125 nm of a 1M solution of
.salt of hexanethyldisilazane in THF are added under a ni

the Lithi
r WQ&'ACEMEBE

SHEED

to 500 mM of ether. The m xture is cooled to - 78 C and ot 2119
of 4-chl oropropi ophenone in 100 mM of ether is added dropw ge A%$ 1996
stirring for 45 mnutes, 19.2 m of ethyl oxal ate are addqd raﬁp @vand t he

m xture is stirred for 16 hours while allo®i ng the tenperat
RT. The precipitate formed is filtered off, washed with ether
under vacuumto give 12.6 g of the expected product B)

5- (4-chl orophenyl ).-1-(2, 4- dlchlor 4- net I-pyrazole 3-carboxyl ate
9.8 g of 2,4-dirlén 'ﬁ’é‘%gjelg !a ap| organier seveny dp

the lithium salﬁhe)bpaésedcebodﬁ i Pasd, OénEt stﬁﬂﬁhé mdﬁﬂ*fétﬁi&lgs" ithieed
for 16 hours a&Eng }% preC| a %ﬁ med i s ered ;f mashed % Et,OH
and then et her Tamddh gd rvic t 876 1 t% aag h?&ra‘?&ﬁle heixs
di ssol ved in 1@®lvates.AcOH, the m xture is refluxed for 24 hours and then
poured into 500 mM of ¢he acid chloride, the anhydride, a mixed
anhydride, a straight or branched C;-C4 alkyl ester, an
activated ester such as p-nitrophenyl ester, or the free
acid appropriately activated, for example by N,N-
dicyclohexylcarbodiimide or benzotriazol-N-oxotris-

(dimethylamino)phosphon;um hexafluorophosphate (BOP) can be
used as the functional derivative of the acid (II).

Thus, in the method of the invention, 5-(4-
chlorophenyl) -1-(2,4-dichlorophenyl )-4-methylpyrazole-3-
carboxylic acid chloride, obtained by reaction of thionyl
chloride with the acid of formula (II), can be reacted with
l-aminopiperidine in a solvent such as dichloromethane in
an inert atmosphere, at a temperature between 0°C and room
‘temperature, in the presence of a base such as
triethylamine.

' Alternately, the mixed anhydride of the acid of
formula (II) can be prepared by .reaction of ethyl
‘chloroformate with the acid of formula {I1) in the presence
of a base such as triethylamine, and then reacted with 1-
aminopiperidine in a solvent such as dichloromethane in an
inert atmosphere, at room temperature, in the presence of a
base such as triethylamine. - :

The compound of formula (I) obtained in this way is
isolated, in the form of the free base or a salt or a
solvate, by the conventional techniques.

The compound of formula (I) can be isolated in the
form of one of its salts, for example the hydrochloride or
the oxalate; in this case, the free base can be prepared by
neutralizing said salt with a mineral or organic base such
as sodium or ammonium hydroxide or triethylamine, or with

and dried

an alkali metal carbonate or bicarbonate such as sodium or
potassium carbonate or bicarbonate, and converted into



iced water. The m xture is extracted with AcOEt, washed with water and then
a saturated solution of NaO. After drying over magnesi um sul fate-

evapor ati on under vacuum the crude product is crystallized qunmhﬁﬂﬁﬂﬂhéﬁaﬂ
to give 9.6 g of the expected product. Mp. = 124[err] C.

12~ C) 5-(4-chlorophenyl)-1-(2,4-dichl orophenyl) 4- met hyl -
pyrazol e- 3-car boxylic acid 16 NOV 1996

another salt such as the methénesulfonate, fumarate or
naphtalene-2-sulfonate.

When the compound (I) is obtained in the form of
the free base, a salt is formed by treatment with the
chosen acid in an organic solvent. Treatment of the free
base, for example dissolved in an ether such as
diethylether, or in acetone, with a solution of the acid in
the same solvent gives the corresponding salt, which is
isolated by the conventional techniques.

The acid of formula (II) uséd as starting compound -
in the method of the present invention can be prepared
according to conventionnal methods. Some of these methods
are illustrated therafter in the preparatioms. '

Preparations 1 and 2 are similar. They are carried
out according to the reaction scheme below (route 1) :

Route 1

O  1LHMDS o-Li*
C‘ > Cl 0 ———
Et  2)(CogEY, NH-NH,
CH, COEt a
a
OEt a
AcOH :
—— 9] ]
cl N—NH 9
CH, CO,Et
a
1/ Toluene .
PTSA
l KOH/MCOH/H20 : 110°C
2/ NaOH
(D N

LiHMDS : lithium salt of hexamethyldisilazane
PTSA :'paratoluenesulfonic acid.

The first step 1is carried out according to J.
Heterocyclic Chem., 1989, 26, 1389.



A sol ution of 3.3 g of KOHin 70 mMl of water is added to a

solution of _9.6

g of the ester obtained above in 70 mM of MeOH The m xtur
3 hours, poured into 200 m of iced water and the reaction
acidified to pH =
precipitate forned is filtered of f, washed with water and
vacuumto give 8.8 g of the expected acid. M p. 211[ err]
Preparation 1 is inproved using the operating conditions de

i nFE‘?H EEMNPbifEeT

1 upon addition of a 10 % solution of HCY.

drii edl ﬁuNang%
C.

scriped I n

preparation 2 bel ow PREPARATICN 2 A) Lithiumsalt of e
4- (4-chl orophenyl ) - 3- net hyl - 4- oxi do- 2- oxobut en- 3- oat e 2008
lithiumsalt of hexanethyld|3|lazane are di ssol ved,
nitrogen atnosphere, in 10. %f

of 4- Pfeparation
scheme below (route 2) :

in a r eact or,

7Et hyhoyeLahexane o504t Oes’ 80 9

hyl

g of'the

under a

Route 2
TMSCI
Nal .
Cl s Cl \
Et CH,
H
CO,Et 1)ZnQq,
- |
NH-NH, coct CH,CI,
a Toluene
‘L;aﬁqa
c _
a a 7 9
N—NH . HA
a . - GOC\C /c\c _OEt
CH, CO.Et EtOH | I
Toluene CH, o
Toluene
PTSA
110°C
1) MeOH
KOH
> an
2)HCl

Cl
TMSC1l : chlorotrimethylsilane
PTSA : paratoluenesulfonic acid



chIBropropiophenone in 4 1 of methyl cycl ohexane is then added slowy at 20

b [err] C After stirring for 4 and a half hours, 1607 g o Vi

are added over 35 minutes at 20 [err] 5[err] C. The m xturd ﬁE CIEmEﬁZa{?&rET
17 hours at the sane tenperature. The solid fornmed is filtgrdd of f, washed
wi th net hyl cycl ohexane and dried under vgcuun1(nass of produdt %6 HOMER6
1931 g). B) 5-(4-chlorophenyl)-1-(2,4-diChl orophenyl) - 4- metjhyl -

pyrazol e-3-carboxylic acid 1/ 1921 g of the lithium salt oltarned above are
di ssolved, in a reactor, under a nitrogen atnosphere, in 14 1 of EtQOd 1493

g of 2,4-dichl orophenyl hydrazi ne hydrochl oride are i medi atly added at 20
[err] 5[err] C. The mxture is stirred for 1 hour and 2.88 1 of dei-onized
wat er are then added, and stirring is continued for 17 hours at 20 5[err]

C. The prectiet giestostep iis fédieied 8Lt aveshadny b 89, 80 (SEMUEIZER
in J. Org. Chem., 1987, 52, 1324-1332. The second step is
carried out according to R.E. TIRPAK et al. in J. Org.
Chem., 1982, 47, 5099-5102.

The other reagent used in the method of the present
invention, l-aminopiperidine, is commercially available.

The compound of formula (I) exhibits a very good
affinity in vitro for the central cannabinoid receptors
under the experimental conditions described by Devane et
al., Molecular Pharmacology, 1988, 34, 605-613.

More particularly, the compound of the present
invention, as such or in the form of one of its
pharmaceutica;ly acceptable salts, is a potent and
selective antagonist of the central cannabinoid receptors
and has a Ki of about 2nM. It is from 500 to 1000 times
more active on the central receptor as on the peripheral
receptor; it is also active upon oral administration and
penetrates the blood-brain barrier.

The good penetration of the compound of the present
invention in the central nervous system as well as its
antagonist character are confirmed by the results obtained
with the model of the antagonism of hypothermia induced by
an agonist of cannabinoid receptors. Especially, the
compound of the present invention antagonizes the
hypothermia induced by WIN 55212-2 in mice with an EDgg of
0.3 mg/kg i.p. and 0.4 mg/kg per os. In this test (Pertwee
R.G., 1985 : 263-277 ; in Marijuana 84, Ed. Harvey, D.Y.,
IRL Press, Oxford), the compound exerted its action for 8
to 10 hours after oral administration of a dose of 3 mg/kg.

In addition, the compound (1) alone, upon
subcutaneous administration, improves the memory capacities
of rats in the test of the central memory (A Pério et al.
in Psychopharmacology, 1989, 97, 262-268).



13 ethanol and dried under vac um (nass of hydrazone obtained : 2280 Q).

Mp. =

hour s

of deionized water are added to the toluene solution. The
for 4 hours at 68 [err] 3[err] C wth vigorous

P}

140 err C. 2/ 2267 g. of hydiHa$ SHEERHAS BEERO| ved, in

a nitrogen
paratoluenes
_ . The

REPLACEMENT SHEET

are added nd The mxture i

ﬁnﬂ e<11 3 LL_of tRHPLAGED 201} 6 g of

mln 1190
T

€1 1ruaxed T1or

ed to 20 5[érr] C and paratol ue esul ' '
I s renoved by extraction with deionized water. 120.75 g af ‘iBrNIGVE‘!Q%i

benzyl tri et hyl ammoni um chl oride and a solution of 636 g of |Nd

ad

T TOU TI1

I Xture i s heated

Thanks to its remarkable properties, especially its
high affinity, its selectivity towards the central receptor
as well as 1its capacity to penetrate the blood-brain
barrier, the compound (I), as such or optionally in the
form of a pharmaceutically acceptable salt or a solvate,
can be used as the active principle of drugs intended for
treating the diseases of the central nervous system in
mammals. '

The toxicity of compound (I) is compatible with its
use as a psychotropic drug, especially for the treatment of
thymic disorders, anxiety disorders, mood disorders,
vomiting, memory disorders, cognitive disorders,
neuropathies, migraine, stress, psychosomatic-induced
diseases, epilepsy, dyskinesia or Parkinson's disease.

The compound (I) according to the invention can
also be used as a drug for the treatment of appetite
disorders, especially as an anorexic, for the treatment of
schizophrenia, delirious disorders, psychotic disorders in
general as well as for the treatment of psthotic substance
use disorders. Furthermore, the compound (I) according to
the invention can be used in cancer chegqtherapy. '

The use of the compound according to the invention
as a drug for the treatment of appetite disorders, anxiety
disorders, mood disorders, schizophrenia, psychotic
disorders, memory disorders, cognitive disorders and
dyskinesia as well as its u;e in cancer chemotherapy,
constitute a further feature of the present invention.

The compound according to the invention is
generally administered in dosage units.

Said dosage units are preferably formulated in
pharmaceutical compositions in which the active principle
is mixed with a pharmaceutical excipient.

Thus, according to another of its features, the
present invention relates to pharmaceutical compositions in
which a compound of formula (I) or one of its




sti}ring,

aci di t4 i h 15 f HO (d - 1.19). The m xture is c qﬁﬂﬁsgw@@;EmEE]
5[err] C, the ipitate forned is filtered off, washed Wt nnan*WFqW
dei oni zed water and dri ed under vacuum (8mass of product ob{alned : 158&969)

Lum hydroxide is then neutralized and the reaction mxture is

Mp. = 210[err] C. = PREPARATION 3 A) 16 NOV 1

1- (4-chl orophenyl)-1-trinethyl silyl oxypropene 13.47 g of

chlorotrimethylsilane are slowy added to 12.55 g of triethyl@am ne, under
nitrogen atnosphere, at 20 3[err] C. The addition of the rleactants is
continued by adding 16.86 g of 4-chl oropropi ophenone (endotherm c m xture)

‘and then a
whil e mai ntB

a

heat ed for 8sipoesent ad the¢ cactive pitnabplenitrile is renoved under

reduced pressure gqnhe

compound of formula (I) above and its
pharmaceutically acceptable salts caﬁ be used in daily
doses of 0.01 to 100'mg per kilogram of body weight of the
mammal to be treated, preferably in daily doses of 0.1 to
50 mg/kg. In humans, the dose can preferably vary from 0.5
to 4000 mg per day, more particularly from 2.5 to 1000 mg,
depending on the age of the subject to be treated or the
type of treatment: prophylactic or curative.

In the pharmaceutical compositions of the present
invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, transdermal, local or rectal
administration, the active principle can be administered to
animals and humans in unit forms of administration, mixed
with conventional pharmacéutical carriers. The appropriate
unit forms of administration include forms for oral
administration, such as tablets, gelatin capsules, powders,
granules and solutions or suspensions to be taken_orally,
forms for sublingual and buccal administration, aerosols,
implants, forms = for subcutaneous, intramuscular,
intravenous, intranasal or intraocular administration and
forms for rectal administration.

In the pharmaceutical compositions of the present
invention, the active principle is generally formulated as
dosage units containing from 0.5 to 1000 mg, pre_ferably
from 1 to 500 mg, more preferably from 2 to 200 mg of said
active principle per dosage unit for daily administrations.

When preparing a solid composition in the form of
tablets, a wetting agent such as sodium laurylsulfate can
be added to the active principle optionally micronized,
which is then mixed with a pharmaceutical véhicle such as
silica, starch, lactose, magnesium stearate, talc or the
like. The tablets can be coate%ywith sucrose, with various
polymers or other appropriate substances or else they can
be treated so as to have a prolonged or delayed activity

S0 ELoh ot ABER STLLEE) B2 el Tl SSLoRAE




and 150 ml of toluene are added to the solid residue. 50 ml of solvent are
distilled under reduced pressure to drive the residual acetonitrile off.
The inorganic materials are extracted with 100 m of iced water,.the

organi ¢ phase is washed with 100 i of iced water and drie @mEEAGﬁMﬁNésSHEET
sul fate. The toluene is renmoved under re@uced pressure and jcqnpteteTETOVA
of the solvents is perfornmed for 15 hours aiﬁéthv‘wgb

14 at 60[err] C under a pressure of 1 nmbar (mass of oil dgb

—

and so as to release a predetermined amount of active
principle continuously. _

A preparation in the form of gelatin capsules is
obtained by mixing the active principle with a diluent such
as a glycol or a glycerol ester and pouring the mixture
obtained into soft or hard gelatih capsules.

A preparation in the form of a syrup or elixir can
contain the active principle together with a sweetener,
which is preférably calorie-free, methylparaben and
propylparaben as antiseptics, as well as a flavoring and an
appropriate color. '

The water-dispersible powders or granules can
contain the active principle miked with dispersants,
wetting agents or suspending agents such as polyvinyl-
pyrrolidone, and also with sweeteners or taste correctors.

Rectal administration is  effected  using
suppositories prepared with binders wh;ch melt at the
rectal temperature, for example cacao butter or
polyethylene glycols. '

Parenteral administration is effected using aqueous
suspensions, isotonic saline solutions or sterile and

. injectable solutions which contaiﬁ' pharmacologically
compatible dispersants .and/or solubilizers, for example
propylene glycol or polyethylene glycol.

.Thus a cosplvent“ for example an alcohol such as
ethanol or a glycol such as polyethylene glycol or
propylene glycol, and a hydrophilic surfactant such .as
Tween® 80, can be used to prepare an aqueous solution
injectable by intravendus_route. The active.principle can
be solubilized by a triglyceride or a glycerol ester to
prepare an oily solution injectable by intramuscular route.

Transdermal administration is effected |using
multilamihated patches or reservoirs into which the active
principle is in thelform of an alcoholic solution.



22.7 g). NWVR at 200 Mz (CDCl[err]) 0.13 ppm: s : 9H 1.7 ppm d :3H 5. 28 -
ppm: q : 1H 7.21-7.39 ppm: m: 4H B) Ethyl f*~:1:2:1§§§E i
3-(4-chl orobenzoyl) - 3- et hyl pyruvate 10 g of -anhydrous zinc HREFLAGRLY
suspended in 50 nm of toluene under a nitrogen atnosphere. ef1 dual wat er
is azeotropically driven off over 1 hoyig under atnospheric p e.;swg.Nm)‘l‘)Hf)
of toluene and 11.5 ml of ethyl ether are added to the m xtufje} cooled to
20 3[err] C. Adilution of 17 g of ethyl chloroglyoxylate in 2
di chl oronet hane is slowy added to the m xture cooled to 0 |
14.5 g of the product obtained in the previous step are adde
hal f hours at the sane tenperature. The tenperature is allowed to rise to
RT and the m xture is heated for 4 hours at 45 err] C. The organic phase is
washed with a sol uThen adtiswali pnimpdpdgencanboabse, he t formudeted @sied

over magnegiupmLaubEaies Shemidrtephe st b1l £Rdsagdor more

carriers or additives.

The active principle can also be presented in the
form of a complex with a cyclodextrin, for example a-, B-
or y-cyclodextrin, 2—hydroxypropyl—B-cyclodextriﬂ or
methyi-B-cyclodextrin.

Implants can be used as prolonged-release forms
which are useful in the case of chronic treatments. These
can be prepared in the form of an oily suspension or in the
form of a suspension of microspheres in an isotonic medium.

The following Examples illustrate the invention
without however implying a limitation.

. The melting or decomposition points of the
products, M.p., were measured in a capillary tube with a
Tottoli apparatus ; in some cases, differential scanning
calorimetry (DSC) was used to measure the melting
temperature. _ _

The following abbreviations are wused in the
preparations and in the examples:

THF : tetrahydrofuran
.Ether : diethyl ether

Iso ether : diisopropyl ether
EtOH : ethanol
- ACOEt : ethyl acetate
MeOH : methanol

DCM : dichloromethane

KOH : potassium hydroxide
ACOH : acetic acid

HC1l : hydrochloric acid
NaCl : sodium chloride

RT : room temperature

M.p. : melting point
DSC : differential scanning calorimetry



pressure (mass of oil obtained : 17.6 g). NWR at 200 MHz (

ppm: t : 3H 1.35 ppm: d : 3H 4.20 ppm: g : 2H 4.93 ppm:

7.45-7.90 ppm: m: 4H O Ethyl

5- (4 chl orophenyl) 1- (2, 4-di chl or ophenyl ) - 4- net hyl pyrazol e-3 carhb ég&@chnk
g of

18 hours at 20 3[err] C. Wthout isolating t he hydr azane,
g of paratol uenesulfonic acid is added and the ternary azeo

ethanol, toluene) ispgllstiehh8dy1Ag! U Ii1dPides are used in the
interpretation of the NMR spectra:
s : singlet

¢ doublet

: triplet

¢ quadruplet

8 a0 o o

: unresolved signal or multiplet
PREPARATION 1

A) Lithium salt of ethyl 4-(4-chlorophenyl)- 3-methyl-4-
oxido-2-oxobuten-3-oate -

125 ml of a 1M solution of the 1lithium salt of
hexamethyldisilazane in THF are added under a nitrogen
atmosphere to 500 ml of ether. The mixture is cooled to -
78°* C and a solution of 21 g of 4-chloropropiophenone in
100 ml of ether is added dropwise. After stirring for 45
minutes, 19.2 ml of ethyl oxaiate are added rapidly and the
mixture is stirred for 16 hours while allowing the
temperature to rise to RT. The brecipitate formed is
filtered off, washed with ether and dried undexr wvacuum to
give 12.6 g of the ekpected product.

B) Ethyl 5-(4-chlorophenyl)-1-(2, 4-dichlorophenyl)-4-
methyl-pyrazole-3-carboxylate ' :

9.8 g of 2,4-dichlorophenylhydrazine are added to a
solution of 12.6 g of the lithium salt obtained above in 70
ml of EtOH and the mixture is stirred for 16 hours at RT.
The precipate formed is filtered off, washed with EtOH and
then ether and dried under vacuum to give 12.6 g of
hydrazone. This is dissolved in 100 ml of AcOH, the mixture
is refluxed for 24 hours and then poured into 500 ml of
iced water. The mixture is extracted with AcOEt, washed
with water and then a 'saturatt-:-‘.__d solution of NaCl. After
drying over magnesium sulfate and evaporation under wvacuum,
the crude product is crystallized from iso ether to give
9.6 g of the expected product. M.p. = 124°* C.



15 continued for 1 hour and the reaction mxture is cooled to 20
3[err] C. The insoluble material is filtered off and the tol
is then washed twice with 100 nl of water. The solvents are rie

reduced pressure (the crude oil is used as such in the next steb).

t he prévious step in 100 mM of MeOH The mxture is left for
[err] 3 [err] C and the solvents are renoved under reduced pregssure

reS| due is dnpkeny y&ﬂ’f&%p&%@w@)-@c—(\’?tﬁ a1 ghea f A eyt e M xture

pyrazole-3-carboxylic acid
A solution of 3.3 g of KOH in 70 ml of water is added to a
solution of 9.6 g of the ester obtained above in 70 ml of
MeOH. The mixture is refluxed for 3 hours, poured into 200
ml of iced water and the reaction mixture is acidified to
PH = 1 upon addition of a 10 % solution of HCl. The
precipitate formed is filtered off, washed with water and
dried under vacuum to give 8.8 g of the expectéd acid.
M.p. = 211° C.

Preparation 1 is imprdved using the operating
conditions described in preparation 2 below:

PREPARATION 2

A) Lithium salt of ethyl 4-(4-chlorophenyl)-3-methyl-4-
oxido-2-oxobuten-3-ocate
2008 g of the 1lithium salt of hexamethyldisilazane are
dissolved, in a reactor, under a nitrogen atmosphere, in
10.1 ' 1 of methylcyclohexane. A solution of 1686 g of 4-
chloropropiophenone in 4 1 of methylcyclohexane is then
added slowly at 20 = 5° C. After stirring for 4 and a half
hours, 1607 g of ethyl oxalate are added over 35 minutes at
20 = 5° C. The mixture is stirred for 17 hours at the same
temperature. The solid formed is filtered off, washed with
methylcyclohexane and dried under vacuum (mass of product
. obtained : 1931 g).
B) 5-(4-chlorophenyl)-1-(2, 4-dichlorophenyl )-4-methyl-
pyrazole-3-carboxylic acid '
1/ 1921 g of the lithium salt obtained above are dissolved,
in a reactor, under a nitrogen atmosphere, in 11 1 of EtOH.
1493 g of 2,4-dichlorophenylhydrazine hydrochloride are
immediatly added at 20 = 5° C. The mixture is stirred for 1
hour and 2.88 1 of deionized water are then added, and
stirring 1is continued for 17 hours at 20 = 5° C. The
precipitate formed is filtered off, washed with 80 § (v/v)



heated at 60 3[err] ~ C, decanted, and the aqueous phase isfe F:
times, at this tenperature, with 40 ml of toluene. Wdrochltrﬁtﬁ%@k@%wi@m-r

added to the aqueous phase until pH = 1.5. The white crystaljs|{forned are
filtered off, washed with water and with iso ether and dri ed ndﬁabNﬁ\tUH%
(mass of product obtained : 9.9 g). Mp. = 210[err] C. EXAVRLE 1

N- pi peri di no-5- (4-chl or ophenyl )-1-(2, 4- &Zhl or ophenyl ) - 4-
met hyl pyrazol e- 3- car boxanm de A)

—

5-(4-chl orophenyl)-1-(2, 4-dj chl orophenyl ) -4-methyl - pyrazol e-3-carboxylic
aci d chl o eddaholl $8ld (48 QY lukdl 0Ty albudh o( AES8 doEOngaTusBARS IcHtalingd 8 ¢

of the acid gbhtained in step_C preparation 1 m of toluene, the
mxture is ’r&48¢x&d -t 8-P3 I’To&le aFFd evapor at ed to dryness under vacuum The

residue is2/ak2b7uy of HYdiazohe! alrécddsapdveds 49 wemieactoryaumdared again

under VaCL““ytrogen atmosphere, in 11.3 1 of toluene. 201.6 g of
paratoluenesulfonic acid are added and the mixture is
refluxed for 3 hours. The mixture is cooled to 20 = 5° C
and paratoluenesulfonic acid is removed by extraction with
deionized water. 120.75 g of Dbenzyltriethylammonium
chloride and a solution of 636 g of NaOH in 1180 ml of
deionized water are added to the toluene solution. The
mixture is heated for 4 hours at 68 = 3° C with vigorous
stirring, sodium hydroxide is then neutralized and the
reaction mixture is acidified with 1500 ml of HC1l (4 =
1.19). The mixture is cooled to 20 x* 5°* C, the precipitate
formed is filtered off, washed with toluene, with deionized
water and dried under vacuum (mass of product obtained :
1585 g). M.p. = 210° C.

PREPARATION 3

A) l1l-(4-chlorophenyl)-l-trimethylsilyloxypropene

- 13.47 g of chlorotrimethylsilane are slowly added to
12.55 g of triethylamine, under a nitrogen atmosphere, at
20 = 3* C. The addition of the reactants is continued by
adding 16.86 g of 4-chloropropiophenone (endothermic
mixture) and then a solution of 18.58 g of sodium iodide in
125 ml of acetonitrile while maintaining the temperature at
18 = 2’ C. The mixture is then heated for 3 hours at 40 =
5* C, the acetonitrile is removed under reduced pressure
and 150 ml of toluene are added to the solid residue. 50 ml
of solvent are distilled under reduced pressure to drive
the residual acetonitrile off. The inorganic materials are
extracted with 100 ml of iced water, the organic phase is
washed with 100 ml of iced water and dried over magnesium
sulfate. The toluene 1s removed under reduced pressure and
complete removal of the solvents is'performed'for 15 hours



to g| ve 8.0 g of the expected acid chloride which is used a hlﬂEPhAGEMEI\HESHEET

followi ng step. B) N piperidino-5-(4-chlorophenyl)-1(2,4-did
met hyl pyrazol e- 3-car boxanmi de A solution of 8.0 g of the acid

obt ai ned above in 80 nl of DCMis added dropwi se to a sol utijo
1-am nopi peridine and 3.6 m of trifghylanine in 100 m

&NV, 199

at 60° C under a pressure of 1 mbar (mass of oil obtained :
22.7 g).

NMR at 200 MHz (CDCl3)

0.13 ppm : s : 9H

1.7 ppm : d : 3H

5.28 ppm : q : 1H

7.21-7.39 ppm : m : 4H.

B) Ethyl 3-(4~chlorobenzoyl )-3-methylpyruvate

10 g of anhydrous zinc chloride are suspended in 50 ml of
toluene under a nitrogen atmosphere. Residual water is
azeotropically driven off over 1 hour under atmosphe_ric
pressure. 20 ml of toluene and 11.5 ml of ethyl ether are
added to the mixture, cooled to 20 = 3° C. A dilution of 17
g of ethyl chloroglyoxylate in 20 ml of dichloromethane is
slowly added to the mixture cooled to 0 = 2° C. 14.5 g of
the product obtained in the previous step are added over 1
and a half hours at the same temperature. The temperature
is allowed to rise to RT and the mixture is heated for 4
hours at 45° C. The organic phase is washed with a solution
of sodium hydrogencarbonate, with water and dried over
magnesium sulfate. The solvents are removed under reduced
pressure (mass of oil obtained : 17.6 g).

NMR at 200 MHz (CDClg)

1.25 ppm : t : 3H |

1.35 ppm : 4@ : 3H

4.20 ppm : q : 2H

4.93 ppm : g : 1lH

7.45-7.90 ppm : m : 4H.

C) Ethyl 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxylate

13.3 g of 2,4-dichlorophenylhydrazine hydrochloride are
added to 17.6 g of the compound obtained in the previous
step and the mixture is stirred for 18 hours at 20 = 3° C.
Without isolating the hydrazone, 0.56 g 6f-
paratoluenesulfonic acid is added and the ternary azeotrope
(water, ethanol, toluene) is distilled. Toluene reflux is



DCIVE cooled to O[err] C. The mixture is stirred for 3 hours VFRWLMEMEINT@HEET
the tenperature to rise to RT and then poured into 200 m of § ¢ ;
The m xture is extracted with DCM washed with water, with a saturaéi&g)ém 6
solution of NaC, dried over magnesi um sul fate and evapor at ed uhdédr CLﬁ%
The residue is purified by chromatography on silica using the|Al
m xture (10/90; v/v) as the eluent. CrysitSallisation fromiso gther gives
5.9 g of the expected product. Mp. = 148[err] C The conpount—ef—exanpte—t
can al so be prepared using operating condi tions whi ch are
i.ndustrially nore accessible. A solution of 554.5 g of thionyl chloride
in 1.57 1 ofcAREHNed feRcaheurs apdddhe, Feaction miggarrentipoaried 8o,
suspensi on 0201868°60y ahd hinsslubIdtnatedial skegiBteired Qjﬁh adndntRei N
14.1 1 of | cycl ohex ea ed to 83 [err] 3[err T xture is
stirred for g"%ﬂﬂ){% %?f‘égf?% %?r‘]’a%'%‘%dt‘t’ et ng?% £ %t“%{:‘er .
i ncreased ovEhe2sbdventspare mhmoweﬂlwndennnadnoﬂdapﬁes&ﬂﬁqlcvméoomudee
while renovigg the @g&&SQstgéggylncpﬁgrﬁthbgtég§tiIIation. The m xture is
D) 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)~4-methyl-
pyrazole-3-carboxylic acid o
8.1 g of KOH in pellets are added to a solution of the oil
obtained in the previous step in 100 ml of MeOH. The
mixture is left for 1 hour at 25 = 3°* C and the solvents
are removed under reduced pressure. The residue is taken up
with 200 ml of water and 40 ml of toluene, the mixture is
heated at 60 = 3° C, decanted, and the aqueous phase is

extracted three times, at this temperature, with 40 ml of
toluene. Hydrochloric acid is added to the aqueous phase
until pH = 1.5. The white crystals formed are filtered off,
washed with water and with iso ether and dried under wvacuum
(mass of product obtained : 9.9 g). M.p. = 210°* C.

EXAMPLE 1
N-piperidino-5-(4-~ chlorophenyl)-l-(z 4- dichlorophenyl)-4-
methylpyrazole-3-carboxamide

A) 5-(4-chlorophenyl)-1-(2, 4¥dichlorophenyl)-4-methyl-
pyrazole-3-carboxylic acid chloride

5 ml of thionyl chloride are added to a suspension of 8.8 g
of the acid obtained in step C of preparation 1 in 90 ml of
toluene, the mixture is refluxed for 3 hours and evaporated
to dryness under wvacuum. The residue is taken up in 90 ml
~of toluene and the solvent is evaporated again under vacuum
to give 8.0 g of the expected acid chloride which is used
as such in the following step.

B) N-piperidino-5-(4-chlorophenyl)-1(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide

A solution of 8.0 g of the acid chloride obtained above in
80 ml of DCM is added dropwise to a solution of 2.8 ml of



cooled to 10 [err] 3[err] C and a solution of 452.9 g of 1-
am nopi peridine and 457.5 g of triethylamne in 3.14 1 of THFREELAQEMENT SHEET
slowy added. The mi xture is stirred for 17 hours while alldwjng the
tenperature to rise to 20 5[err] C and the organic phase i|s |sSu¢geReyV9by
washed, at 20 5[err] C wth deionized water and a 4% aqugoys sol ution of

acetic acid. Washing of the organic phasesis then conpl eted,| at—ro—3terri
C with a 1.5 %solution of NaOH and t hen dei oni zed water, dnd the THF and

water ‘are driven off by azeotropic distillation under atnpspheric pressure.
product orystaftoobibertfingitng e i o e tildmins Loadfi i B
net hyl cycl ohB%M¥ne capled i t@ @1d<G. vEbeumiftae ofs pstduredobicr ndd houte?7
g). DSC : endhiler rarioefkg CaHe " edmpbrataral 6] fise to RT and then
poured into 200 ml of iced water. The mixture is extracted
with DCM, washed with water, with a saturated solution of
NaCl, dried over magnesium sulfate and evaporated under
vaccum. The residue is purified by chromatography on silica
using the AcOEt/toluene mixture (10/90; v/v) as the eluent.
Crystallisation from iso ether gives 5.9 g of the expected
product. M.p. = 148° C.
The compound of example 1 can also be prepared using
opérating conditions which are industrially more
accessible. S
A solution of 554.5 g of thionyl chloride in 1.57 1 of
methylcyclohexane is added under a nitrogen atmosphere to a
suspension of 1568.6 g of the acid obtained in step B of
preparation 2 in 14.1 1 of methylcyclohexane, heated to 83
* 3* C. The mixture is stirred for 3 hours at 83 = 3° C and
the temperature is then increased over 2 hours up to the
reflux temperature of methylcyclohexane while removing the
excess thionyl chloride by distillation. The mixture is
cooled to 10 = 3°* C and a solution of 452.9 g of 1-
aminopiperidine and 457.5 g of triethylamine in 3.14 1 of
THF 1is then slowly added. The mixture is stirred for 17
. hours while allowing the temperature to rise to 20 = 5° C,
and the organic phase is successively washed, at 20 = 5° C,
with deionized water and a 4% aqueous solution of acetic
“acid. Washing of the organic phase is then completed, at 70
+ 3° C, with a 1.5 % solution of NaOH and then deionized
water, and the THF and water are driven off by azeotropic
distillation under atmospheric pressure. The mixture is
allowed to cool to 20 = 5° C. The expected product
crystallises, the precipate formed is filtered off, washed
with methylcyclohexane and dried under wvaccum (mass of
product obtained : 1627 g).
DSC : endothermic peak centered at 155.5°* C.



17 ‘ EXAMPLE 2 N-pi peri di no-5-(4-chl orophenyl)-1-(2, 4-di chl or ophenyl) - 4-

net hyl pyrazol e- 3-carboxam de (solvate with ethanol) 10 g pf—thie T D
obtained in exanple 1 are suspended in 60 m of absolute etwaﬂ%ﬁﬁﬁﬁﬁgﬁigﬂ@ET

m xture is refluxed until conplete dissolution of the conpoyngdl. The m xture
is allowed to cool to 20 [err] 3[err] C and stirring is conti huetiafNOV 3996
hours. The white crystals fornmed are fill%red.off, washed wj|th ethanol and
dri ed under vacuum (mass of product

EXAMPLE 2
N-piperidino=5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide (solvate with ethanol)

10 g of the compound obtained in example 1 are suspended in
60 ml of absolute ethanol and the mixture is refluxed until
complete dissolution of the compound. The mixture is
allowed to cool to 20 = 3° C and stirring is continued for
2 hours. The white crystals formed are filtered off, washed
with ethanol and dried under vacuum (mass of product
obtained : 9.6 g).

DSC : endothermic peak centered at 102.7° C.

% calculated C : 56.5 H : 5.29 N : 10.98

% found C : 56.43 H : 5.41 N : 11.05.

EXAMPLE 3 _
N-pipe;idino-s-(4-chlorophenyl)-1-(2,4-dichloropheny1)-4-
methylpyrazole-3-carboxamide hydrochloride

A saturated solution of gaseous HCl1 in ether is added

dropwise to a solution of 5.9 g of the compound cobtained in
example 1 in 50 ml of ether until pPH ='1. The precipitate

formed is filtered off, washed with ether and dried under

vacuum to give 6.0 g of the expected hydrochloride. M.p. =

224° C (decomposition).

EXAMPLE 4
N-piperidino-5-(4~chlorophenyl)-1-(2,4~-dichlorophenyl)-4-
methylpyrazole-3-carboxamide hydrochloride (solvate with
ethanol)

40 g of the compound obtained in example 3 are suspended in
400 ml of absolute ethanol. The mixture is heated to the
boiling point until complete dissolution of the compound
and then stirred for 20 hours while progressively cooling
it to 20 = 3° C. The white crystals formed are filtered



obteined : 9.6 g). DSC : endothermc peak centered at 102.7[err] C. %

calculated C: 56.5 H: 5.29 N: 10.98 % found C:
: 11. 05. EXAMPLE 3
N- pi peri di no- 5- (4- chl or ophenyl ) - 1- (¢ 2, 4-di chl or ophenyl ) - 4-

(6]

met hyl pyr azol e- 3- car boxam de hydrochl ori de A saturated sdl

gaseous HC in ether is added dropwi se t18 a solution of 5.9
conpound obtained in exanple 1 in 50 mM of ether until pH 3

precipitate formed is filtered off, washed with ether and
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of the
1. The
ied under

vacuum to gi 6.0 g of the ex ect ed hydrochl oride. Mp. =
(deconpomt|Q£% g&ﬁ dt
product obtained : 29.6 g).

DSC : broad endothermic peak (175-230° C)
Thermogravimetry : weight loss (about 8.2 %)
100° cC.

 $ calculated C : 53.04 H : 5.16 N : 10.31
% found C: 52.68H : 5.23 N : 10.34.
EXAMPLE 5

= 224[err] C

thanol and dried under wvacuum (mass of

starting at

. N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-

methylpyrazole-3-carboxamide methanesulfonate (hemisolvate
with acetone)

3.84 g of methanesulfonic acid are added at 20 = 3° C to a
solution of 18.55 g of the compound obtained in example 1
in 185 ml of acetone and the mixture is stirred for 20
hours at the same temperature. The white crystals formed
are filtered off, washed with acetone and dried under
vacuum (mass of product obtained : 21.65 g). .
DSC : melting, recrystallisation at about 175° C then
melting at 191.5° c. :

Thermograﬁimetry ¢ weight loss (about 5.2 %) starting at
90° C.

% calculated C : 49.90 H : 4.75 N : 9.50

‘% found C: 49.70 H : 4.76 N : 9.44.

EXAMPLE 6
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide hemifumarate '

A solution of 0.038 g of fumaric acid in 6 ml of acetone is
added dropwise to a solution of 0.30 g of the compound
obtained in example 1 in 3 ml of acetone. The white
crystals formed upon cooling to 0° C are filtered off,
washed with acetone and dried under vacuum to give 0.23 g
of the expected salt. M.p. = 168 °C.
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t he conpound obtained in exanple 3 are suspended in 400 m
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ethanol. The m xture is heated to the boiling point until g¢or

di ssol ution of the conpound and then sti¥%ed for 20 hours
progressively cooling it to 20 [err] 3[err] C The white cH
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EXAMPLE 7
N-piperidino-5-(4-chlorophenyl)-1-(2, 4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide hydrogensulfate

0.018 ml of concentrated sulfuric acid are added to a
solution of 0.30 g of the compound obtained in example 1 in
3 ml of acetone. The white crystals formed are filtered
off, washed with acetone and then ether, and dried under
vacuum to give 0.31 g of the expected salt. M.p. = 240° C.

EXAMPLE 8
N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamidé paratoluenesulfonate

7.61 g of paratoluenesulfonic acid are added at 20 = 3°* C
-to a solution of 18.55 g of the compound obtained in
example 1 in 185 ml of acetone and the mixture is stirred
-for 20 hours at the same temperature. The white crystals
formed are filtered off, washed with acetone and dried
under vacuum (mass of product obtained : 24.25 g).

DSC : endothermic peak centered at 236.8° C

% calculated C : 54.76 H : 4.60 N : 8.72

% found C 54.11 H : 4.71 N : 8.69.

EXAMPLE 9 |
N-piperidino-5-(4~-chlorophenyl)-1~(2,4~-dichlorophenyl)~4-
methylpyrazole-3-carboxamide dihydrogenphosphate

4.61 g of 85 % phosphoric acid are added at 20 = 3* C to a
solution of 18.55 g of the compound obtained in example 1
in 185 ml of methylethylketone. Water is removed by
distillation under atmospheric pressure of the azeotrope
methylethylketone/water. The mixture 1is progressively
cooled to 20 £ 3° C while stirring for 20 hours. The white
crystals formed are filtered off, washed with



:729.6 g). DSC : broad endotherm c peak (175-230[err] C T
wei ght | oss (about 8.2 9% starting at 100[err] C. %cal cu

: 5.16 N: 10.31 % found C: 52.68 H: 5.23 N: 10. 34
N- pi peri di no- 5- (4-chl or ophenyl ) -1-(2, 4-di chl or ophenyl ) - 4-

met hyl pyr azol e- 3- car boxani de net hanesul f&hat e (heni sol vate
3.84 g of nethanesulfonic acid are added at 20 [err] 3[err] JCTo a solution
of 18.55 g of the compound obtained in exanple 1

methylethylketone and dried under vacuum (mass of product
obtained: 21 g).

DSC : endothermic peak centered at 185.5° C

% calculated C : 47.04 H : 4.31 N : 9.97

% found C: 46.96 H : 4.62 N : 9.98.



in 185 m GL~aQ§LQDE\§EgT;QEaEixture is stirred for 20 hour -
_tenperature | Te s formed are filtered off, shgq_A\@EMﬁNT SHEET
acet one and iﬂ” m (mass d : 2 &65—)~——DSC™

mel ting, recry about 17 5Hes SHEET HARBERRI! |t | ng
calcul ated—6—+—49-90 H - 4.7 N : 9.50 %iound C: 4C . 4 7R
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nethylpyrazoIeH hem fumarate A solution of 0.038 g of
fumaric acid i one i s addedCIAXMS se to a solution of 0.30 g
of the compound obtained in exanple 1 in 3 mM of acetone. The white

C. TheranraV|netry ; meﬁght | oss (ab ut 5REPPACER arting at
N : 9. 44, E@A LE. 6 | .
N- pi peri di no- Britdet Eﬁﬁ ) - 1- (2, 4-di chl or ophenyl ) - 4-

1. N-piperidinc-s-(4-chloropﬁeny1)—1-(2,4-dichlbrophenyl)-
4-methylpyrazole-3-carboxamide, of the formula :

Cl

its pharmaceuticélly' acceptable acid addition salts and
their solvates. '

2. N-piperidino-5-(4-chlorophenyl)-1-(2,4~dichlorophenyl)-
4-methylpyrazole-3-carboxamide hydrochloride or its solvate
with ethanol. .

3. N—piperidino-s—(4-chloropheny1)-1-(2,4-dichlorophenyl)-.
4-methylpyrazole-3-carboxamide methahesulfonate or its
hemisolvate with acetoné.

4. 'N—piperidino-s-(4-chlorophenyl)-1-(2,4—di¢hloropheny1)-
4-methylpyrazole-~-3-carboxamide hemifumarate.

5. N—piperidind—S-(4-chloropheny1)-1-(2,4-dichloropheny1)-
4-methylpyrazole-3-carboxamide paratoluenesulfonate.

6. N—piperidino-s-(4-chlorophenyl)—1—(2,4fdichloropheny1)-
4-methylpyrazole-3-carboxamide hydrogensulfate.

7. N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-
4-methylpyrazole-3-carboxamide dihydrogenphosphate.

8. A method of preparing N-piperidino-5-(4-chlorophenyl)-
1-(2,4-dichlorophenyl)-4-methylpyrazole~-3-carboxamide, its
salts and their solvates, characterised in that a
functional derivative: of 5-(4-chlorophenyl)-1-(2,4-~



crystals formed upon cooling to O[err] Care filtered off,

acetone and dried under vacuumto
@ﬁ%@éﬁrﬁﬁﬂw yl)-4-

168 [err]C. ' EXAMP ETH’IS SH
N- pi peri di no-5-(4-chl orophenyl)-1-(2, 45

dichlofophenyl)-4-methylpyrazole-3-carboxylic acid of the
formula :

an

c

is treated with l-aminopiperidine in an organic solvent in
the presence of a base, and the resulting compound is
optionally converted into one of its salts or one of their
solvates.

9. A pharmaceutical composition which contains, as the
active principle, a compound according to any one of claims
1-7.

10. A pharmaceutical composition according' to claim 9 in
the form of a dosage unit in which the active principle is
mixed with at least one pharmaceutical excipient.

11. A pharmaceutical composition according to claim 10,
which contains from 0.5 to 1000 mg of active principle.

LT
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met hyl pyr azol e- 3- car boxam de hydrogensulfate 0.018 ml of concen
sulfuric acid are added to a solution of 0.30 g of the conpoyn
exanple 1 in 3 mM of acetone. The white crystals forned are fli
washed with acetone and then ether, and dried under vacuumtd
of the expected salt. Mp. = 240[err] C EXAMPLE 8

N- pi peri di no-5- (4-chl orophenyl)-1-(2, 4-di chl or ophenyl ) - 4-

met hyl pyrazol e- 3- car boxan de par at ol ué®sul fonate, 7.61 g of
par at ol uenesul fonic acid are added at 20 [err] 3[err] Cto a & o0
18.55 g of the congound obt ai ned i n exangle 1 in 185 nl of acetone and the

S

m xture.is stirPEBSTEFUTEDHNOPIPERIPENOS BNRALCHBcR aFARBOXIMEDEhi te crystal s
formed are filtered off, washed with acetone and dri ed '
ABSTRACT

N-piperidino-5-(4-chlorophenyl)-1-(2, 4 -
dichlorophenyl)-4-methy1pyrazole-3-carboxamide, ité salts
and solvates are potent antagonists of the central
cannabinoid receptors. They are prepared by reaction of a
functional derivative of 5-(4-chlorophenyl)-1-(2, 4-
dichlorophenyl)-4-methy1pyrazole-3;carboxylic acid with 1-
aminopiperidine and optional salification. '

shE e
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centered at 236.8 C % cal 54] 7131.1$-ISH 1 RS Y By 72_% f ound

under vacuum (nass of-pro%bft oB_t%ai ned : endot her mi ‘¢ peak'.

C: 54.11 H: 4.71 N-: 8.69.  EXAWPLE 9
N- pi peri di no- 5- (4- chl or ophenyl (ﬁ? dic REPLAGEMENT SHEET

met hme de di'hydr oggnphg hate 4 61 g of 8q
phospfiori m\e‘m‘g at 20 3[eVr] C '?'g a solution of 18. %70M_A3h1993

conpoun “@;\ﬁ‘ le 1 in 185 mCLAIMBt hyl et hyl ketong. Mater js
rermved u | Mat fon’ under at nospheric pressure of the azgotrope

met hyl'et hyl ket one/water. 'The mixture is  progressively co 020
[err] 3[err] Cwhile stirring for 20 hours. The white crystals f or med

are filtered of f, washed wth
1. N-piperidina-5-(4-chlaraphenyf)-1 -(2.4—d‘ chlomphenyi)-4-meﬂ1y|pyrazole-3—
carboxamide, of the formula :

Ct

its pharmaceutically acceptable acid addition saits and their soivates.

2. A compound according to claim 1, which Is N-piperidino-5-(4-chlorophenyi)-1-
(2,4—dichlorophenyl)-4-meﬂ’xyipyrazoie—3-@rb6xamide hydrochioride or its solvate with
3. A compound accerding to claim 1, which is N-piperidino-5-{4-chiorophenyi)-1-
(2,4-dichiorophenyl)-4-methylpyrazole-3-carboxamide methanesuifonate or its
hemisolvate with acetone. '

4. A compound according to claim 1, which is N-piperidino-5-(4-chiorophenyi)-1-
(2,4-dichiorophenyl)-4-methylpyrazale-3-carboxamide hemifumarate.

5. A compound accarding to claim 1, which is N-piperidino-5-(4-chicrophenyl)-1-
(2,4-dichicrophenyl)-4-methylpyrazole-3-carboxamide paratoluenesuifanate.

6. A compound according to claim’1, which is N-p1pendlnc-5-(4-chlorophenyl)-1-
(2,4-dichiorophenyt)-4-methylpyrazaole-3-carboxamide hydrogensuifate. '

7. A compound according to claim 1, which is N-piperidino-5-(4-chlorophenyf)-1-
(2.4-dichioraphenyl}-4-methylpyrazale-3-carboxamide dihydragenphasphate.

8. A methad of preparing N-piperidino-5-(4-chlaraphenyl)-1-(2,4-dichlorophenyl)-4- .
methylpyrazole-3-carboxamide, its salts and their solvates, characterised in that a
functional derivative of 5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methylpyrazole-3-

. carbaxylic acid of the formula :

This Sheet Has Been Replaced




20 met hyl et hyl ket one and dried under vacuum (mass of product obtai ned
21 g). DSC : endotherm c peak centered at 185.5[err] C % cal cp-ated—CLC

47.04 H: 431+ N-—9979%fourd C: 46.96 H: 4.62 N ] REMACEMENT SHEETA
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Cl

is treated with 1-aminopiperidine in an organic solvent in the presence of 4 base, and
the resulting compound is optionally converted into one of its salts or one of their
solvates. |

9. A pharmaceutical composition which contains, as the active principle, a
compound according to any one of claims 1-7. '

10. A pharmaceutical composition according to claim 8 in the form of a dosage unit
in which the active principle is mixed with at least one pharmaceutical excipient.

11. A pharmaceutical composition according to claim 10, which contains from 0.5 to
1000 mg of active principle. |

/
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N- pi peri di no-5- (4- cH‘j ?Q&y‘lf) 1-(2, 4-di chl or ophenyl) - 4- met hylpvy[_,@,zo_l,e;ﬁa
or mu

car boxani de, of the
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. carboxyllc acid of the formula :

CLAIMS

MR R ) I!II_

1.  N-piperidino-5-{4-chiorophenyl)- 1-(2,4—dxch(arophenyl)#methylpyrazole-a-
carbaxamide, of the farmuia :

Cl

iis pharmaceutically acceptable acid addition safts and their solvates.
2. A compound according to claim 1, which is N-piperidina-5-(4-chiorophenyf)-1-
(2.4—d‘chlorophenyi)-4—meﬂ'xylpyrazo!e«3—@.rboxam|de hydrochlaride or its solvate with

ethanol.
3. A _compound according to claim 1, which Is N-pzpendxno-s-(4-chlorophenyt)-1-

(2.4—-dtchlorcpheny{)-4-methy!pyrazole-3-@rbomm1de methanesuifonate or -xts

hemiscivate with acstone.
4. A compound according to ciaim 1, which is N-pupend' ina-5-(4-chiorophenyf)-1-

(2,4-dichloraphenyl)-4-methylpyrazale-3-carboxamide hemifumarate. .
5. A compound according to claim 1, which is N-piperidino-5-(4-chlorophenyf)-1-
(2,4-dichlorophe_ny!)A—methy(pyrazo!e-s-czrboxamide'paratoluenesulfonate.

6. A compound according to cfaim:1, which is N—piperidino-s-(4-chlorophenyl)-1-
(2,4-dichlorophenyl)-4-methylpyrazale-3-carboxamide hydrogensulfate.

7. A compound according to claim 1, which is N—piperidino-s-(d»-chlcrcphenyi)-1-
(2,4-dichigrophenyl)4-methylpyrazale-3-carboxamide dihydragenphasphate.

8. A methad of preparing N-piperidine-5-(4-chlaraphenyl)-1-(2,4-dichiorophenyl)-4- .

metfiylpyrazole-3-carboxamide, its salts and their solvates. characterised in that a
functional derivative of 5-(4-chiorophenyl)-1+(2,4-dichlorophenyl)-4-methylpyrazale-3-
-
This Sheet Has Been R
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[err]- Its pharmaceutically acceptable acid addition salts
and their solvates. 2. A conpound according to claim1, which is

N- pi peri di no- 5- (4-chl oropheny- 1-
(2, 4-di chl | r ophenyl ) - 4- net hyl pyr azol e- 3- car boxani de hydr CHEBMQFGMWT SHEET

sol vate with et hanol . 3. AlCPERAYRETALEOEEINTY tO M L, which i
- 5- (4- chl or opheny- 1- _ REPLACED _ 06 APR 1398

2, 4-di My pyr az Ote—S=carbexam-de— net hanksuf f onate _or
(zea LT — '

cl

is treated with 1-aminapiperidine in an organic solvent in the presence of a base, and
the resulting compound is aptionally converted into ane of its salts or one of their
solvates.

9. A pharmaceutical composition which contains, as the active principle, a
compound according to any one of claims 1-7. '

10. A pharmaceutical composition according to claim 9 in the form of a dosage unit
in which the active principle is mixed with at least one pharmaceutical excipient.

11. A pharmaceutical composition according to ciaim 10, which contains from 0.5 to
1000 mg of active principle. :

This Sheet Has

[ ll!l i i




herfi sol vate with acetone. 4. A conpound according to-claim11, which is

N- pi peri di no- 5- (4-chl or ophenyl ) - 1-
(2, 4- di chl or ophenyl ) - 4- et hyl pﬁ\gwég cprboxan de heniff E?JEBLMEMENT SHEETA_

-conpound according to claim1 pi peri di no- 5- (K- ghterophenyty=1l-
(2, 4-di chl or ophenyl ) - 4- et hyl pytazol e- 3- car boxam de para#to u?nfs»mqgge.

6. A conpound according to claim1l h
N- pi peri di no- 5- (4- chl or ophenyl ) - 1- ?P@; d?f?‘] .
(2, 4-di chl or ophenyl ) - 4- net hyl pyr azol e- 3- car boxam de hydrlgensul f at e. 71

A conpound accordrng to claim1l, which is
N- pi peri gdi no= -chl orophenyl )-1- -21 -
(2, 4-di hyl pyrazolcﬁﬁr boxam de di hydrogenphosphat e.

8. A net

N- pi peri di né- 5'-/?] Lhenyl )-1-(2, 4-di chl orophenyl ) - 4-
met hyl pyrazol e-3-carboXamide, its salts and their solvates, characterised

in that a ~ functional derivative of
5- (4- chl or ophenyl ) - 1- ( 2, 4- di chl or ophenyl ) - 4- net hyl pyr azol e- 3-

car boxyljc N@p:dezﬁ&’nth-lse(t&f-mmbnenyi) -1-(2, 4—dxch|orcphenyi)-4—methylpyrazole—3-
carboxamide, of the fcrmula.

<t

its pharmacesutically acceptable acid add'mcn salts and their salvates.
2. A compound according to claim 1, which is N-piperidi no-5-(4-ch(orophenyl)-1-
(2.4—d|ch!orophenyt)-4—meﬂ1y(pyrazote-3-mrboxamde hydrochlonde or its solvate with
ethanol.
.- 3. - A compound according to claim 1, which is N-piperidino—S-(tl—chlorophenyl)-1-
\—  (2,4-dichiorophenyl)-4-methyipyrazole-3-carboxamide  methanesuifonate or  its.
hemiscivate with acstone. )
4. A compound according to claim 1, which is N-piperidino-5-(4-chioraphenyf)-1-
(2,4-dichloraphenyl)-4-methylpyrazole-3-carboxamide hemifumarate.
5. A compound accarding to claim 1, which is N-piperidino-5-(4-chlorophenyi)-1-
(2, 4-dichiorophenyl)-4-methylpyrazale-3-carboxamide paratoluenesulfonate.
6. A compound according to claim 1, which is N-piperidina-5-(4-chiarophenyl)- 1-
(2,4-dichiorophenyt)-4-methylpyrazole-3-carhoxamide hydrogensulfate.
7. A compound according to claim 1, which is N-piperidino-5-(4-chloraphenyi)-1-
(2,4-dichlorophenyl)—4—methylpyrazale-3-carboxamide dihydrogenphasphate.
8. A method of preparing N-piperidina-5-(4-chlorophenyl)-1-(2,4-dichioraphenyf)-4-
methylpyrazale-3-carboxamide, its salts and their solvates, characterised in that a
functional derivative of 5-(4-chlorophenyl)-1-(2.4-dlchlorcphe_nyl)-4-methytpyrazole-3-_

. carboxyllc acid of the farmula :
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is treated with 1-aminopiperidine in an arganic solvent in the presence of 2 base, and
the resulting compound is optionally converted into one of its salts or one of their
solvates.

9. A pharmaceutical composition which contains, as the active principle, a
compound according to any one of claims 1-7.

10. A pharmaceutical composition according to claim 8 in the form of a dosage unit -
in which the active principle is mixed with at least one pharmaceutical excipient.

11. A pharmaceutical composition according to claim 10, which contains from 0.5 to
1000 mg of active principle. | :
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Thanks to its remarkable properties, especially its
high affinity, its selectivity towards the central receptor
as well as its capacity to penetrate the blood-brain
barrier, the compound (I), as such or optionally in the
form of a pharmaceutically acceptable salt or a solvate,
can be used as the active principle of drugs intended for
treating the diseases of the central nervous system in
mammals. ‘ o
' The toxicity of compound (I) is compatible with its
use as a psychotropic drug, especially for the treatment of
thymic Qdisorders, anxiety disorders, mood disorders,
vomiting, memory = disorders, cognitive disorders,
neuropathies, migraine, stress, psychosomatic-induced
diseases, epilepsy, dyskinesia or Parkinson's disease.

The compound (I) according to the invention can

]

also be used as a drug for the treatment of appetite
disorders,' especially as an anorexic, for the treatment of
schizophrenia, delirious disorders, psychotic disorders in
general as well as for the _treatment of.gs'yghqtropic substance
use disorders. Furthermore, the compound (I) according to
the invention can be used in cancer chemotherapy.

The use of the compound according to the invention
as a drug for the treatment of appetite disorders, anxiety
disorders, mood disorders, schizophrenia, - psychotic
disorders, memory disorders, cognitive disorders and
dyskinesia as well as its use in cancer chemotherapy,
constitute a further feature of 'the present invention.

The compound according to the invention is
generally administered in dosage units.

Said dosage units are preferably formulated in
pharmaceutical compositions in which the active principle
is mixed with a pharmaceutical excipient. '

Thus, according to another of its features, the -
present invention relates to pharmaceutical éompositions in
which a compound of formula (I) or one of its




