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. PYRAZOLECARBOXYLI C ACI D DERlVATIVES,ﬂ%M@TR PREPARATI ON AND PHARMACEUTI CAL

COVPCSI TI ONS CONTAI NI NG THEM The prﬁ Muﬂwmwﬂon relates to a novel 5
pyrazol e derivative, to its salts a vat es thereof,sg& dozocess

for their pr¥gaPAr#éR0&nd to pharmaceut i*catconpositi ons contalnlxg them
Pat ent applications EP-A-576 357, EP-A-658 546 and WO 97/ 19063 descri be
pyrazol e 10 derivatives with affinity fot cannabinoid receptors. Mre
particularly, patent appliction EP-A-656 354 describes

N- pi peri di no-5- (4-chl or ophenyl ) 1- (2, 4-di chl or ophenyl ) - 4- net hyl pyrazol e- 3-ca
rboxami de, al BORAKAGWACABBERYLAC ACD AFRIVRTPAEY maEBEIRCBREPARETEONept abl e
salts thereof which have verﬁlti ood affinitﬁafor t he central cannabi noid

receptors. Conpodiids PEARMALY & 199ME@S hATeNBe eANTEIA NG FHEM t he

literature, in particular

N- pi peri di no-5-(4- bronophenyl)-1-(2, 4-di chl orophenyl) 20

4- et hyl pyrazol e- 3- car boxam de, referred to herei nbel ow as conpound A,
which is described by B'E PYRSFAS RVANCLAR FeIbetn Cexp. "9Ketap., 1998,

2S5, 285:292. Th ffect : bi noi d d t i nt ti ith
Speci 10 hi RAHTPHT 1GSF SERPEGFS 58 proseft t THb Rntial SPEVEFT Devane et

al., Ml. MEHé?@Q ;’t&9§8pr§éésg0%b§1%%e%@jﬁ%éﬁg¥% fgérgﬁﬁa{o 2
pharmaceutical compositions containing them.

Patent applications EP-A-576 357,

EP-A-658 546 and WO-97/19063 describe pyrazole

10 derivatives with affinity for cannabinoid receptors.
More particularly, patent appliction EP-A-656 354
describes N-piperidino-5-(4-chlorophenyl) -
1~-(2,4-dichlorophenyl)~-4-methylpyrazole-3-carboxamide,
also known as SR 141 716, and the pharmaceutically

15 acceptable salts thereof which have very good affinity
for the central cannabinoid receptors.

Compounds similar to SR 141716 have been
described in the literature, in particular
N-piperidino-5- (4-bromophenyl)-1-(2, 4-dichlorophenyl) -

20 4-methylpyrazole-3-carboxamide, referred to hereinbelow
as compound A, which is described by B.F. Thomas et al.
in J. Pharm. Exp. Therap., 1998, 285, 285-292.

The effects of cannabinoids are due to an

interaction with specific high-affinity receptors
25 present at the central level (Devane et al., Mol.

Pharmacol., 1988, 34, 605-613) and at the peripheral

LT
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3 July 2003 | evel (Nye et al., Pharmacol. and Experinental Ther., 1985,
234, 784-791 ; Kanminski et al., 1992, Ml . Pharnmacol., 92, 736-792 ; Minro
et al., Nature, 1993, 365, 61-65) . 5 Characterization of the receptors was
made possi ble by the devel opment of synthetic |igands SpeCifi%\hﬂ%ZO 3
cannabi noi d receptors, such as the agoni $ts WN 55212-2 (J. Phar co?. Exp.
Ther., 1993, 269, 1352-1363) or CP 55,990 (J. Pharnacol. Exp. Ther., 10
1988, 297, 1046-1051). The pharnacol ogy of the CB1 and CBS cannabi noi d
receptor subtgpes i(@veutlti mdd /i PIREraRebl . aThekxpe19nentad Thee-1,30. A
novel N-piperidino-3-pyrazol ecarboxam de derivative has now been found
whi ch has vely8§eod315 dBAiniXly f dratHes kB1e5ubt ypel BP2eaMAdbi noi d
receptors (CBl receptors) with |long-lasting action, which is useful in the
t herapeutic FPEFB&ECPA -whitdh Jéﬁﬁgﬁghdi&?Qﬁ%&%ﬁo%k-toN%%uFﬁvoﬂ98éz
According to ge gf iﬁg aspects, the present 20 invention relates to
N-piperidino3 (4 bF 8 phenyl )
1- (2, 9-diLchl orophenyl ) -9-et hyl pyrazal e- 3-carboxan de, of formula: HOC=
CO- NH Ng N-N Cl Br Cl Cgaﬁ#fﬂﬂ%%&&é‘ toofci pﬁ?é%%%%{ﬁi‘&%?lfi}a‘g%cept abl e
salts and to_the.solvates,thereof. rdi tQ.,another. of its aspects, the
present inveﬁ??ﬁﬁg$3I§¥e§h ogggggggggggfSFn%ﬁg§g¥$ﬁﬁ:gt%%%%%ﬂnd (1) above,
Its salts anQpéQ?ffgl¥8Ee§aﬁng5§ﬂgid receptors, such as the

agonists WIN 55212-2 (J. Pharmacol. Exp. Ther., 1993,
264, 1352-1363) or CP 55,940 (J. Pharmacol. Exp. Ther.,
10 1988, 247, 1046-1051). The pharmacology of the CB; and
CB,; cannabinoid receptor subtypes is outlined in
Pharmacol. Ther., 1997, 74, 129-130.
A novel N-piperidino-3-pyrazolecarboxamide
derivative has now been found which has very good
15 affinity for the CB; subtype of cannabinoid receptors
(CB; receptors) with long-lasting action, which is
useful in the therapeutic fields in which cannabinoids
are known to be involved.
According to one of its aspects, the present
20 invention relates to N-piperidino-5-(4~-bromophenyl)-
1-(2,4-dichlorophenyl)-4-ethylpyrazole~-3-carboxamide,

of formula:

Cl



characterized in that a functional derivative of

, 5- (4-bronophenyl )-1-(2, 4-di chl or ophenyl ) 4-ethyl pyrazol e-3-carboxylic acid,
of formula: CH-CHZ COOH ~,~N Br ~ C1 / (Il ) 10 is treated with

1- am nopi peridine) in an organic solvent and in the presence OiJ?'Qﬁﬁﬁ; and
t he conpound thus obtained is optionally Tonverted into one of | ¥ salts
or one of the solvates thereof. The reaction is carried out in basic

one of . on i s carried out |
uch 8% i chiioy oREd HRNB e ERE SRy aY oPSFRRE ™ T brEle de? VAT ves. of

the acid (I1) [ ed are the acid chloride, the anhydride, a
AP R

m xed anhydri ester in which the alkyl is straight or

branched, an activated gstgtq:if8rco §néﬂh§r2993ﬂ%§ﬂ%ﬁﬁ%éégiFEHEtrophe”y

;
ester, or the suitably actlvateg Free acl or exanple activated with

N, N-di cycl ohgyoyd i bodid & @8R r¥ibRes to a process for preparing
benzotri azol eN-oxotri s(di net hyl am no) phosphoni um (BOP) 5

hexaf | uorpphesphatiena Thts, abyvEEapssobalbe RRACESES AV tHHatdyr,
invention, it is possible to react the acid chloride of formula (I1)

obt ai ned by reactddgetitenyin ctihoti defuhtbibhelagediobtfiaemydra (11) in an
inert 10 solvent, such as benzene or toluene, or a chlorinated solvent (for
exanpl e di chlser(@aidmnepheatheh) o 062 hanéiohlchbpheheimy, an ether (for
exanpl e tetrahydrofuran or dioxane), or an am de (for exanple

N, N- di net hyl floretiny lge)r asmles - rcaneoty bt oosphér ep fatoamb3at:enper at ur e of
between OC and the reflux point of the solvent. One variant of the
procedure consists in preparing the m xed anhydride of the acid of formula
(I'l) by reacting ethyl chloré&thfte with the acid of 20 formula (11), in
the presence of a base such as triethyla HeQOH

Br Cl

dn

10 Cl

is treated with l-aminopiperidine, in an organic

solvent and in the presence of a base; and the compound

thus obtained is optionally converted into one of its
15 salts or one of the solvates thereof.

The reaction is carried out in basic medium,
for example in the presence of triethylamine in an
inert solvent such as dichloromethane or
tetrahydrofuran.

20 Functional derivatives of the acid (II) which
may be used are the acid chloride, the anhydride, a
mixed anhydride, a C;-C4 alkyl ester in which the alkyl

is straight or branched, an activated ester, for



The acid of formula (I1) can be prepared according to the reaction schene

_described below, in which: 25 Li HVDS = |ithi um hexanet hyl di si | azi de NBS =
N- br onosucci ni m de. 5 3 July 2003 5 10 SCHEME 1 O Br Et C1 NBS CCl4 (V)
| ) LiHDS ~ ~ O Li +Br 02) (COEt), LrrHNi., CH3 CO-Et ﬂul{(bbb? ~
/ C1L Br ~~0O-~T- ~C1L CH3 \CozEt (IV) (V) CH OEt CEt Me,CuLi B {VII) The
first step is carried out according to J. Heterocyclic. Chem, LQFQ, 26,
1389. Tn the hi he, e of _t et hy
substi t uent 0%9‘?# fgfcazo %J%&?@/ éégg’gar{jre ﬁeutsgé‘lgg%r di ng to J. Am

Chem Soc., 136830 &i%e m%)dl, A8 POBL RR51 I 06 N8 HolSy 3 foMMEr i al
pr oduct . ad KOH Me H O (Il
N,N-dicyclohexylcarbodiimide or with benzotriazole-
N-oxotris (dimethylamino)phosphonium (BOP)
5 hexafluorophosphate.

Thus, by means of the process according to
the invention, it is possible to react the acid
chloride of formula (II) obtained by reacting thionyl
chloride with the acid of formula (II) in an inert

10 solvent, such as benzene or toluene, or a chlorinated
solvent (for example dichloromethane, dichloroethane or
chloroform), an ether (for example tetrahydrofuran or
dioxane), or an amide (for example
N,N-dimethylformamide) under an inert atmosphere, at a

15 temperature of between 0°C and the reflux point of the

solvent.

One variant of the procedure consists in
preparing the mixed anhydride of the acid of formula
(II) by reacting ethyl chloroformate with the acid of
20 formula (II), in the presence of a base such as

triethylamine.

The acid of formula (II) can be prepared
according to the reaction scheme described below, in
which:

25 LiHMDS = lithium hexamethyldisilazide

NBS = N-bromosuccinimide.



6 The ester of fornmula (VIl1) and the acid of 5 10 fornula (I1) can be
. prepared according to another process which constitutes a further subject

of the present invention. This process is illustrated by the reaction
schenme below, in which Alk represents a (Cl-C6)al kyl and repre§ng§qyé
ethyl. 3 July 2003 SCHEME 2 OBr ~ ~ Cl-(CH,),-CH3 | ) LiHVDS = K OO0
Br ~\ CO,Alk Et (MIlI) NHNH~CL ( HO CI CL ON-NHClI Br ~\ CO Ak Et
(13~) QAlk (IE%A%&E f\ﬂl)
( > fo 1) LIHMDS o Li+
Br e Br 0 —
Et 2) (CO,ED), c NH-NH,
0,E
(.HI) CHJ "[ Cl
Cl
Cl
O T
e T
CH, CO,Et Iv)
OEt
(VID)
Cl Q)
vI) KOH/MeOH
H,0
(I
5 The first step is carried out according to

10

J. Heterocyclic. Chem., 1989, 26, 1389. In the
penultimate step, the conversion of the 4-bromomethyl
substituent of the pyrazole into 4-ethyl is carried out
accoxding to J. Am. Chem. Soc., 1968, 90, 5615.

The l-aminopiperidine used is a commercial

product.



3 July 2003 This process is characterized in that an al kyl ester,
_preferably the ethyl ester, of 5-(4-bronophenyl)-1-(2,4-dichl orophenyl)
4- et hyl pyrazol e-3-carboxylic acid is prepared by 5 cyclization of an al kyl
ester, preferably the ethyl ester, of 3 Julvy 2003
3-(4-bronDbenzoyI)-2-(2-(2,4-dichlorophengl) hydr azono) pent anor c XC|8 (rx.
This reaction is carried out in a erotic solvent such as an al cohol, for
exanpl e a Cl1-C9 al cohol 0 _pr.ef er abl no t a tenperature af between
EF£ F%F% aﬁ% ﬁ§$%d¥ 4VIf3 %ﬁémf%%A@%b?dP g to the

room tenperature and 80 p "y i rel uxi ng ‘et

invention, th r refe t :
3-(4-bronnben§8§%§¥é-?Eg?zFigdﬁghP%?%éﬁggsF?%gﬁ#%%%%g%%é%§%ﬁ%?E acid is 15
prepared by t L O a i.chl.arap h#%gr .jE% , ef erably

t he hydrochl o ?%g%é%nQ22E2|EéPéggFgE?%p%egggﬁb y the et §ﬁ$%s%%§, of
4-bronDbenzoy&rgégﬁgpgﬁggﬂgggnacid (VI1'1). The reaction is carried out in a
erotic 20 solvent, for exanple a Cl-C~ al cohol, preferably ethanol.

Accordingsto the inventigis pPgcabkyh sest8hstRaeker &R A Hd & &idwi opst er, of
4- br omobenzoyl 2-oxopentanoic acid is prepared by thé action of LI HVDS 25

and then of afcwéky|besbRl, 1A PherAbAYKt hepebB¥ht@ster(c,0t,)alkyl and
2-(1-imdazolyl)-2-oxoacetic acid on
represents an ethyl.

SCHEME 2
10
0
I 1) LIHMDS Q 0
Br CCH),CHy ———— BT‘Q/U\V)J\COyMk
Oxpc” Et
2 ? % (VIID)
N
[
N Cl
NH-NH,
Cl
o N—NH Cl
Cl - Et (IX)
— » (ID

Ci

(VID)



br oppbut yr ophenone. g 3 July 2003 The reaction is carried out in an
.organi c solvent such as an aromatic solvent or an ether, preferably nethyl
tert-butyl ether. The first step of this reaction is carried out at |ow

tenperature, for 5 exanple at a tenperat u:{]e bet ween 0C and -GOS,J B’r%ﬁg ably
at a tenperature in the region of -20C, the second step is car ) at a
tenperature of between roomtenperature and -20C, preferably at room

temperature. 10 Thus, aggold}pgcLeoSeheNRa2actieHaPaAigl, of,an alky

5-(4-br ormphegwa)%égt 4. diﬁ%égé\ﬁggﬁfg}/g%gégégw @érfaezlol eo-t3- carboxylic acid

(V') is carrie staftt I ono Zoyl"Z-"0Xopent anoi ¢ acid (M I1)

by the acti 0%054_%11&“&}%%13%9;&9;@gbgngkgxggﬁégg%nigl)t_, fol |l oned by

cyclization. Bronobutyrop ohe is commercia avail'abl e. The ethyl ester

of 2-(1-im dazqlpdy: 'P&@@P@HEcéfiagxiiﬁiéeée&iib@g apdRneRaied according to
20 J. Og. Chem, "1981, 46 (1), 211-213. The present invention al so

co?pri se];s a RhROESS Hiin REEPa | A0kaD abkyl, estererBbaleral g et hyl
ester, O

5- (4- br onophesyderd - (X 4-di cibasmpbenydyt A-2t hyl pyr azalendosapbesyiic 25
acid, from 4-bronobenzoyl - 2- oxopent anoi ¢ acid, by the action of a
2, 4- di chl or oplyeim oy )asmearsad ¢ ,api@f er:aply the hydrochloride, in a protic
solvent, for exanple a Cl-CQ al cohol, preferably ethanol. The 9 3 July
2003 reaction is carri éthicutredcta drenperad tr eedf obet weea peomitenper at ure
and 80C, preferably in reluxing ethanol. The conpounds of formula: 5 O O Br
~ \ CO Al k ($eoivengt sgch-Rs- ayH adcdrol, \fa@ Gaxaxnkl ¢l X) CEC4 mlgutedl Al k
represents a (C;-CG)baI kyl are novel and

10 preferably ‘ethanol, at a temperature of between room

temperature and 80°C, preferably in reluxing ethanol.

According to the invention, the alkyl ester,
preferably the ethyl ester, of 3-(4-bromobenzoyl)-
2-(2-(2,4-dichlorophenyl)hydrazono)pentanoic acid is

15 prepared by the action of a 2,4-dichlorophenylhydrazine
salt, preferably the hydrochloride, on an alkyl ester,
preferably the ethyl ester, of 4-bromobenzoyl-
2~oxopentanoic acid (VIII).

The reaction is carried out in a protic

20 solvent, for example a C;-C; alcohol, preferably
ethanol.

According to the invention, the alkyl ester,
preferably the ethyl ester, of 4-bromobenzoyl-
2~oxopentanoic acid is prepared by the action of LiHMDS

25 and then of an alkyl ester, preferably the ethyl ester,

of 2-(1l-imidazolyl)-2-oxcacetic acid on

bromobutyrophenone.



formpart of the invention. Preferably, Ak represents 10 an ethyl. The

. conpound of fornula (I) obtained by the process according to the invention
is isolated, in the formof the free base or of a salt or solvate,
according to the conventional techniques. .15 The pharﬁaceuticqghwyzoo3
acceptabl e salts of the conpound of formufa (I') conprise the addition salts
with acids, such as the hydrochl oride, the hydrobrom de, the sul phate, the
hydr ogen sul phate, the dihyd n phosphate,. t he t hanesul phonate, the
methyl 20 sul phat e, theq’&%ﬁget%gc?cﬁcﬁg %l%a’?%%%h%ﬁuﬁ%r%?e?%ﬁ@lc 10 3 July
2003 2- naphth I ate, nat cona he citrate,

t he isethionagégggﬁg %ggh O%L§%£§L 5%%%g?é§%Ph%ﬁ%gégc%€n%FE?EThe conpound
of formula (1).£20,081iSqlated %drt g frordnnl, oneOf £ fsr sgLLs, ofor
exanpl e the h%ﬂrocﬁ?or?ﬁeebr t he oxalat@{ int i s case, tﬁe ?reé Base can
be prepared bypaguibakiaind ithe5aiidsalic Wd AP { ARSSA0EG Q7 epgani ¢

base, such as sodi um hydroxi de or ammoni um hydroxi de,” tri et hyl am ne or an

al kali megal d0a6gfROARL 8 QbmPiecalRORALR e aPEHdin @fo@ot assi um
carbonate or bicarbonate, and converted into another salt such as the

met hanesul phopateerbYIRr ate a0k edpaitifiad aresHeohangte dhem ¢ e; cempound
of formula (1) is obtained 15 in the formof the free base, the

salification sscoadriedpotis bhgrirtiedt want aw zh Hdrpead tdhirchas®erbe tivédn or gani
solvent. By treating the free base, dissolved, for exanple, in an ether
such as di et hybowt hemperatnracetidne 2 ORCt h pareselratilon adf ndwmacid in the
sane 20 solvent, the corresponding salt is obtained and is then isol ated
accordi ng to tHEPevAvereional techni ques. The conpounds of fornmula (1) have
very good in vitro affinity for the CB; cannabinoid receptors, under the
experi mehf al condi ti onsT@e8cr REEAY By PeFanEchsmet 23| thavpirenaidm il . |
1988, 34, 605-613. Thus) the conpound according to the invention has very
strong affini®y #erd neﬁﬁﬁrcggnébﬂﬂﬁPHOWQEgﬁpgﬂé‘(Ki = 5.4 nM which

conpares fanﬂI?PJX—X&églor%éhgnﬁfg¥4ggggylpyrazole—B—carboxylic

acid (VII) is carried out starting with 4-bromobenzoyl-
2-oxopentanoic acid (VIII) by the action of a

15 2,4-dichlorophenylhydrazine salt, followed by
cyclization.

Bromobutyrophenone is commercially available.

The ethyl ester of 2-(l-imidazolyl)-
2-oxoacetic acid is described and prepared according to

20 J. Org. Chem., 1881, 46 (1), 211-213.

The present invention also comprises a
process for preparing an alkyl ester, preferably the
ethyl ester, of 5-(4-bromophenyl) -
1-(2,4-dichlorophenyl)-4-ethylpyrazole-3-carboxylic

25 acid, from 4-bromobenzoyl-2-oxopentanoic acid, by the
action of a 2,4-dichlorophenylhydrazine salt,
preferably the hydrochloride, in a protic solvent, for

example a C;-C4 alcohol, preferably ethanol. The



that of SR 141716 for the sane receptors, determ ned under the sanme

. conditions (Ki - 34 nM. The conpound according to the invention was al so
conpared with N-piperidino-5-(4-bronmophenyl) 5

1- (2, 4-di chl or ophenyl ) - 4- et hyl pyr azol e- 3: car boxam de, (conpoqﬂﬂgﬁé %he
affinity of this conmpound for human CB1 c@nnabi noi d receptors, BP d
under the sanme conditions, is reflected by a Ki value of 8 nM Moreover,

the durati f ti f .t 1 1 t t.in the brain b
he 3 compounb& B6r Bl s CEOFATEE S Ttnd CRBSHRC BFS T oF PR ERY accor di ng
to the i t] z 716, - AT f d
Vivo in mce, FapboFeRPat akikenebR BT MGV B LBTAHS o & dose

of 10 nmy/ kg, agegeiding to the technique described in M Rinaldi-Carnona et
al ., Life Sciences, 1995, 56, 20 1941-1947. The results obtained are

collated in the table behaWoompdandslley £200R1ABLE 1 of occupation of the
receptorsl hour24 hoursConmpound of formula (1)82 044 OSR
14171669~4~Conpound A89~40 Surprisingly, it is observed that the conmpound
of fornula (1) according to the inveptiqy is 5 the only conpound which
shows appreci abl e occupati on
Br CO,Alk  (VII)
Et

Cl

N—NH Cl

O
1
Br C\‘/U\COZAJk (IX)

Et

in which Alk represents a (Ci;-Cg)alkyl are novel and
form part of the invention. Preferably, Alk represents

10 an ethyl.

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

15 The pharmaceutically acceptable salts of the
compound of formula (I) comprise the addition salts
with acids, such as the hydrochloride, the
hydrobromide, the sulphate, the hydrogen sulphate, the
dihydrogen phosphate, the methanesulphonate, the methyl

20 sulphate, the oxalate, the maleate, the fumarate, the



(44~) 24 hours after its admnistration. Mreover, the antagonist nature of
_the conmpound of fornula (I) was denonstrated by the results obtained in
nodel s of adenyl ate-cyclase inhibition as 10 described in M

Ri nal di - Carnona et al., J. Pharnuacol. Eng_Ther., 1996, 278, qgjmggﬁ Mor e
particularly, the conpound of the present "invention, inits natiVv 8§n1or
in the formof one of its pharmaceutically acceptable salts, is a 15

ful d I ' t ist _of t bi noj { . Th
B agoni st nafuPaLBF EREAE s BRI R ordI G e TRAT hvEhT| SRCCRESREY | s
it d t] I I 20 fi db
he Tosul Lo oBPai RBATTRCT hE RodSt S6r or5 73 15 ¥ P003 antagoni m of the

hypot herm a i?@?ﬁ@ﬁe&ﬁﬁﬂhén%@ nahi Rejd o e8I agoni st. Thus, the conpound

of formula (1) according to the I nvention antagonizes the hypotherm a

induced with WN 55212-2nbncBhe8unt b 28 :Anakal (BP0 Ssaphkaai n the
test described by Pertwee R G et al. in Marijuana, 84, Ed. Harvey, D. Y.

Oxford IR Pressgnd986rm268- 84&. okNithi satiest,, fidie 3&nipiid erad the
duration of action of 3 conpounds were conpared. The results obtained are
collated in theddéchabteabebew hdABLkE13tAnt agorhsm dfaddle dhpothes i a

i nduced Duration of actionoral EDSOor al

base can be prepared by neutralizing the said salt with
an inorganic or organic base, such as sodium hydroxide
or ammonium hydroxide, triethylamine or an alkali metal

10 carbonate or bicarbonate such as sodium or potassium
carbonate or bicarbonate, and converted into another
salt such as the methanesulphonate, fumarate or
2-naphthalenesulphonate.

When the compound of formula (I) is obtained

15 in the form of the free base, the salification is
carried out by treatment with the acid chosen in an
organic solvent. By treating the free base, dissolved,
for example, in an ether such as diethyl ether or in
acetone, with a solution of the acid in the same

20 solvent, the corresponding salt is obtained and is then
isolated according to the conventional techniques.

The compounds of formula (I) have very good
in vitro affinity for the CB; cannabinoid receptors,
under the experimental conditions described by Devane

25 et al., Mol. Pharmacol., 1988, 34, 605-613.

Thus, the compound according to the invention

has very strong affinity for human CB; cannabinoid

receptors (Ki = 5.4 nM) which compares favourably with



dose24 hConpound of formula (1)0.3 ng/kgl ng/kgacti veSR 1417160. 4 ng/ kgl

. ng/ kg 10 ny/ kgnot active activeConpound A0.3 ng/ kgl ng/ kg 10 ng/ kgnot
active active 15 It is found that the conpound of the present invention has
an ED~~ which is conparable with those 0]1; t he conpounds of th? mﬂg%ogrt,
but its duration of action is markedly | Jnger. Thus, whereas Z4 urs after
their 20 adm nistration, SR 141716 and conpound A are only 14 3 July 2003

[ f 0. h d f I : di
he 1 nvent | ofTFE 26t Ve 27 POLICTarTer TE0C Aty FESEF R SRR A Sose 100
times [ower (1.a0/ Iégfepts%n%% c%nmetjltoq@- @t n??cu fon of the conpound of

formula (1) according e 1rnvention I's par arly noteworthy and
represents an inportan %d\é%@%ﬁgﬁ]c{ ddSs3 s haedigLAal oRr gdyct . The
toxicity of conpounds ?IhS i's conpat i%[ﬁeri% V\%atﬁétﬁelg‘r3 use asorre i ci nal

products. Acgokdi Renbar@INeh §f-pile BSReasSs - web%ﬁéﬁﬁén%/we”“ on
relates to the use of a conpound of formula (1), or one of the

phar macegtically, @C@QEE@;I@&%F@@n )Qrg S a5 e 3 - EQrpbhemprepar ati on
of 15 nedicinal products in endteyg for trﬁggilﬁﬁé di seases involving the CBl

cannabi noi d 1eegpbahs. AFQr TeAREIFE niaRd dM thiNDNedpdindgf SRNAGHant he
conpound of fornula (1) is useful as a psychotropic nmedicinal product, in
particul ar fOB; tdentdlehtobdt retedboanxi abysdiredr derder nded dinsor der s,
deliriumdi sorders, psychotic disorders in general, for the treatnent of
schi zophr eni ecaddtidepeesseomefiscweld bas of &l theelue eaf nemiM of di sorders
associated with the use of psychotropic substances, in particular in the
case of 25 abuse of a ¥obspigze &he/ Surédpend@icoPrratsidstahcelei ncl udi ng
al cohol dependency and nicoti ne dependencg. The con‘gound of fornula (1)
accordi b9 t CBh&SIRRRTDPERFEDe iR ebhasPrBéNcPHatlr 6dGOMPRIMAS eat i ng

below was compared:
- the compound of formula (I) according to the
invention,
- SR 141716,
15 - compound A,
The study was performed in vivo in mice,
after oral administration of each of the compounds at a
dose of 10 mg/kg, according to the technigue described
in M. Rinaldi-Carmona et al., Life Sciences, 1995, 56,
20 1941-1947. The results obtained are collated in the

table below.



15 3 July 2003 neuropathies, mgraine, stress, diseases of psychosomatic
origin, epilepsy, |loconotor disorders, in particular dyskinesias or

Par ki nson' s di sease. The conpound of fornmula (1) according to the 5

i nvention can al so be used as a nedicinal_ product in the trea%ﬂﬁﬂ%&@bB
menory di sorders, cognitive disorders, iﬁjgarticular in the treatnent of
senile denentia and Al zheiner's disease, as well as in the treatnent of
attention diso ggés or vigilance disorders. 10 Furthernore, the compound of
formula (1) ngé gseful as a negH-opi-ot-ectt+ve—agent—i-n—t-he—-treatnent of
neur odegener ati ve di seases. The cogfo d of formula ﬁl% accordin% to
i nvention can be used as a nedicijna %ﬁlﬁﬁﬁﬁpﬁ?ﬁ?%eo 5 P?eﬁ?ﬁ§RF &f
appetite disorders, cravings (for{sugars, carbohydrfjates, drugs, alcohol or
any appetizi ng substance) and/or |eatingl dhswrders, (in p&4iloabhms as an
anor exi geni ¢ agent—orfor-the trgatment—of—obesitytor—buli-m-a—as—well as
fog the treatingnt of tvy Il 20 di abetes_qr, non-ingul i n-de dent di @betes.
Furt her nore, gﬁ’l%%ﬁﬁ%dﬁg of fornula (I)8§§cording to the ?%%ention can be
used as a nedifimmallepriatluct in the treatnent of gastrointestinal disprders
di arr hei ¢ di gerders—H-ecerss—venrthRg—urRary—anarbladder—25—a+serder s,
cardi ovascul dreedi;sQrdey s, fertilijfty disogdgrs, inflamatoryghenomeng,

i nfectious dilseases and as a nedijci nal product for|anticancer chenotherapy.
16 3 July 2003 According to the gresent invention, [the conpound of fprnula
(1) is nost p&ormpeungt 1 useful flor treaBPlg psychetic disdiders, in
parti cul ar sctrzophrentra—for—treattngappetttedrsorders—and—5obesi ty,
for treating for nenory and cognitive disorders; for treating al coho
dependency or nicotine dependency, i.e. for withdrawal from al cohol and for
wi thdrawal from tobaccosuAse0sdhgdyt 0iengsobpkbevaspetizy, dHwe present 10
invention relates to the use of a conmpound of fornmula (1), its

phar maceut i catdypaasepd abfermal s s (andatberaohgates thieererferfdron tine
treatment of the disorders and di seases indicated above. According to

anot her & i ttshaspely scotppeuidd phisknthowseapporcakbder elcatgs tiert he use of

the conpounds of fornmula (I), in their native formor in
(44%) 24 hours after its administration.

t he

Moreover, the antagonist nature of the
compound of formula (I) was demonstrated by the results
obtained in models of adenylate-cyclase inhibition as

10 described in M. Rinaldi-Carmona et al., J. Pharmacol.
Exp. Ther., 1996, 278, 871-878.

More particularly, the compound of the
present invention, in its native form or in the form of
one of its pharmaceutically acceptable salts, is a

15 powerful and selective antagonist of the CB; cannabinoid
receptors.

The antagonist nature of the compound
according to the invention, as well as its good
penetration into the central nervous system, are

20 confirmed by the results obtained in the model of



radi ol abell ed form as a pharmacological tool in man or animals, for
~detecting and |abelling the CBl1 receptors. The conpound according to the
invention is 20 generally adm nistered as a dosage unit. The said dosage
units are preferably fornulated in pharngpgeutical conposition im @%bgh t he
active principle is mxed with a pharmaceutical excipient. 25 ﬁug,
according to another of its aspects) the present invention relates to

phar maceuti caly i | OpSe kO GhALAErmaa %‘ﬁhh\é%dpwi@i e a 1= 3 July
2003 conpound of Tornmula (1), one of 1ts pharmaceutically acceptable salts

or a sol vat e dh{89no ilder £08POERUagbnt St TUIrRUE!,) tBROR WAL S

phar maceutical |y acceptable salts or solvates can be 5 used at daily doses
of from 0. 01 fAc3mG NOr pescker@inpoty vebghhvehtibe awERloHie e dHeeat ed,
preferably at daily doses of fromO0.02 to 50 ng/kg. In human bei ngs, the
dose can pretwmaldhermange idwred. Wbth ow#Q005 pW2 pLr idayi cedr &ipd tdcul arly
from0.1 to 1000 ng per day 10 depending on the age of the individual to be
treated 6r tlhealymdpfofreadmgtkgi ie. theopkygltadescrabezutati ve treat ment.
Al t hough these doses are exanples of average situations, it is possible to
have speci al Peasesda R .\thi ¢t llghem déses)wind owe4 , dBsesHarweygui Dalil.e, and
15 such doses al so belong to the invention. According to the usual
practice, thexdosd WRLcPHessuitHA e d07-28th pat tehe testet &bri ned by the
doctor according to the nethod of admnistratjon and_the age, weight and
response of BREFAtY Fad dhte RFratidheehHatheeeudf cdl CeBRPVBES WAESof t he

present invention far oral, suhlingyal,, inhaled, subcutaneous
intranusculaF?mPﬁfﬁgveﬁ%ﬁ%FQﬁéiﬁﬁk§$ﬁﬁ%nq4xﬁﬁecﬁo} 2tef Z@nthPstration

t he act&§e p£i§§ip%e can be admnistered in unit admnistration form as a
25 mixtare wth-co &&ﬁ??onal pharmaceutical supports, to animals and to

human bei ngs. The appropriate unit forns of adm nistration conprise
oral -route forns such as tablets, gel capsules, powders, granules and oral

18 3 July 20Q3s.k o

Antagonism of the hypothermia induced

Duration of action

oral EDsg |oral 24 h
dose

Compound of formula (I) (0.3 mg/kg(l mg/kg active

SR 141716 0.4 mg/kg|l mg/kg not active
10 mg/kg |active

Compound A 0.3 mg/kg|l mg/kg not active
10 mg/kg |active

15 It is found that the compound of the present
invention has an EDsy which is comparable with those of
the compounds of the prior art, but its duration of
action is markedly longer.

Thus, whereas 24 hours after their

20 administration, SR 141716 and compound A are only



sol utions or suspensions, sublingual and buccal adm nistration forns,

. aerosols, topical admnistration forns, inplants, subcutaneous,

i ntramuscul ar, intravenous, intranasal or intraocular admnistration 5
fornms and rectal administration forms. In4he pharnaceutical cpppesiobsons
of the present invention, the active principle is generally fornulated in
dosage units containing fromO0.05 to 1000 ng, advantageously fromO0.1 to

500 ng and 105peeferakl ¥ Goem byt 902%%/;93‘0”‘%1%“ ompbiNg BEi nci ple per
dosage unit for daily adm nistrations. en a solid conposition is prepared

in tablet forabraudat {irngaageraisechATOdiniBd ausy| i subphal,e can be added
to the mcronized or non 15 mcronized active principle, and the whole is

mxed with a phanpagsukifeal veli eldmisuchtrasidr,| et Hedddd N1 0 St ames,

| act ose, magnesium stearate, talc, gumarabic or the |like. The tablets can
be coated w thosaer 0semgYRGl/OUS .Pol ynmers or other suitable materials or 20
alternatively they can be treated such that they have sustai ned or del ayed
activity and such that Theylpebeasetangr edéetionmofedlammmipoindctfve
principle continuously. A preparation in gel capsule formis obtained 25 by
m xi ng the actéymubai hEi phecorthng dl Gbet inventdon ig yrottiggubaglycer ol
ester and by incorporating_the mxture obtained into soft or hard gel
capsul es. netawgpty 2803 reprepanssi A LAPOKEaNG: mdantagg upPor el ixir
can contain the active principle together with a sweetener, preferably a
cal ori e-free StRetEhe?S FeTRYICHARADBRCAREPr opyl paraben as antiseptic
agents, as 5 well as a f]avour,K ephancer and a suitable col orant,. The

wat er - di sper si bl e powdet € of O+ GhbY eSL cSAMRBHEEFN (the 18 SR IRSE pl e as a

XU UL ARETSAN Sac et R0, RORILS L RURRENOI g agerts sueh g
T e S S oy T Bl UpROT LORER L o o b o
or polyethyl ene QlnColSrention relates to the use of a compound of
formula (I), or one of the pharmaceutically acceptable
salts or solvates thereof, for the preparation of
15 medicinal products intended for treating diseases
involving the CB; cannabinoid receptors.
For example, and in a non-limiting manner,
the compound of formula (I) is useful as a psychotropic
medicinal product, in particular for the treatment of
20 anxiety disorders, mood disorders, delirium disorders,
psychotic disorders in general, for the treatment of
schizophrenia and depression, as well as for the
treatment of disorders associated with the use of
psychotropic substances, in particular in the case of
25 abuse of a substance and/or dependence on a substance,
including alcohol dependency and nicotine dependency.

The compound of formula (I) according to the

invention can be used as medicinal product for treating



15 For parenteral, intranasal or intraocular adm nistration, aqueous
- suspensions, isotonic saline solutions or sterile, injectable solutions
whi ch contai n pharmacol ogi cally conpati bl e di spersants and/or sol ubilizing

agents, for exanple propylene glycol or 205polyethylene glycoh3Jag905§ed.
Thus, to prepare an aqueous sol ution which can be injected intravenously, a
co-sol vent such as, for exanple, an al cohol, for instance ethanol or a

glycol such agepebyatmileane milghedindr £¥LyE engi 8bysek, 025 and a _
hydrophilic surfactant such as Tween 80, can be used. To prepare an oily

sol ution whi cBsgahoR®matiiRCind i F APiSLa sy | V1oébRoB6E T MesBEHREIN| @rcan be
dissolved with a triglyceride or a glycerol ester. 2 0 3 July 2003
Creans, ointnpatrgienlgel slyexiks iugedf @atloasormdsi 8i séaaki.on. For
transdermal adm nistration, patches in nmultilayer formor containing a
reservoir in which the Fhactiompoundicpliomaylde(In atcohding sol tthieon can
be used. For adm nistration by inhalation, an aerosol is used contai ning,
for exanpbe, sovbhtannt ckol edse de olssic sxia resdiwihahsproduct in

trichl orofl uoronet hane, 10 di chl orofl uoronet hane, dichl orotetrafl uoroethane
or any ot her bhel byessmeptcodpaemory heseldans, guagnitive disergessible to
use a system containing_the active principle alone or conbined with an
exci pi ent, iniPoRAEELIfBAAY 15 FThe Accaraemt i Fanicdksh dgnmenpeafandul at ed
in the formof_ni crocapsul_es or nicrospheres,,option%%%g?mjth one or nore

P
supports or aQUFRFYBEY Fhelgeesfe BSi WELH &Scdd 4ih& tMeHe $Hrm

attention disorders or vigilance disorders.

10 Furthermore, the compound of formula (I) may be useful
as a neuroprotective agent, in the treatment of
neurodegenerative diseases.

The compound of formula (I) according to the
invention can be used as a medicinal product in the

15 treatment of appetite disorders, cravings (for sugars,
carbohydrates, drugs, alcohol or any appetizing
substance) and/or eating disorders, in particular as an
anorexigenic agent or for the treatment of obesity or
bulimia, as well as for the treatment of type II

20 diabetes or non-insulin-dependent diabetes.
Furthermore, the compound of formula (I) according to
the invention can be used as a medicinal product in the
treatment of gastrointestinal disorders, diarrheic
disorders, ulcers, vomiting, urinary and bladder

25 disorders, cardiovascular disorders, fertility
disorders, inflammatory phenomena, infectious diseases

and as a medicinal product for anticancer chemotherapy.



of a complex wth a cyclodextrin, for exanple oc-, ~3- or 20

y-cycl odextrin, 2-hydroxypropyl-(3-cyclodextrin or nethyl-~3-cyclodextrin.
Anmong the fornms for sustained rel ease which are useful in the case of
chronic treatnents, it is possible to USﬁérﬂﬂaﬂtS. These can3mﬁww red
in the 25 formof an oily suspension or i'm the formof a suspension o

m crospheres in an isotonic nmedium The pharmaceutical conpositions of the

present invention can ng%%iﬁin %@Jﬂﬁéjbfég%ﬁ¥)‘ 721 3, duly 2003 of

) ior;
formula (1) or one of it's pharineceutical 'y acceptable salts of sol vat es,

other active poinglphessWalch san B9 usehled e LRAHENL oy § heor

di sorders or ases I ndi cated above. n the present scription, the

foll owi ng abb Latign d g1 REMgdicchly FHVDS: |ithium
nexamet hyl di oo HRO B o RO P et P B I R

par a- t ol uenesulphopifrasi d; NBSy MrReeIRsUGH aiTitde MEREqd®S hahat ert - butyl
ether RT: roomtenperature mp.. nelting point 15 TLC. thin |ayer

chromat ogs aphyp MR Nugbeak rBRENAYLI okesRmRRee anthedWR spestra are

recorded at 200 MHz in DMSO dE s: singlet; d: doublet; t: triplet; q:

quadrupl et; naibseadreeakoer truhtipbetl cdtiolddepleadictoyblet .ni2btine
dependency, i.e. for withdrawal from alcohol and for
withdrawal from tobacco.

According to one of its aspects, the present

10 invention relates to the use of a compound of
formula (I), its pharmaceutically acceptable salts and
the solvates thereof for. the treatment of the disorders
and diseases indicated above.

According to another of its aspects, the

15 present invention also relates to the use of the
compounds of formula (I), in their native form or in
radiolabelled form, as a pharmacological tool in man or
animals, for detecting and labelling the CB; receptors.

The compound according to the invention is

20 generally administered as a dosage unit.

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

25 Thus, according to another of its aspects,

the present invention relates to pharmaceutical

compositions containing, as active principle, a



PREPARATI ON 1 Et hyl

5- (4- br onophenyl ) - 1- (2, 4- di chl or ophenyl ) 4- et hyl pyrazol e- 3- car boxyl ate A)

" Lithium ethyl 4-(4-bronophenyl)-3-nethyl-4-oxido 25 2-oxobutenoate 21.6 g
of Lil-~"!DS are placed in 340 nl of anhydrous ether under nigggggﬂxﬁpd t he
solution is cooled to -60C, followed by addition of 4 g of 22 July 2003
br onmopr opi ophenone di ssolved in 150 m of anhydrous ether. This mxture is

al | oned to V‘@B{?\Eht%ngf%g_r%%ﬂuﬁé%ﬂh Ociné‘t@ﬁ"i@éabﬁaemabéutth%ralqgﬂed. After

stirring overn , the precipitate formed 1s 5 filtered off and then

rinsed with SEE@bE%%qedrsia%é%qera VRS e 2dn8rgoef the expected conpound
are obtained. B) Ethyl

4- (4-bromophenyl ) - 2- [ ( 24 o RIrRPRemyt Jhyer &z onp] aBotret Ayild- 4t@xobut yrat e
16.8 g of the conpound prepared in the above 10 step and 12.5 g of

2, 4- di chl or oghgpwbbydtaziang yhyudiceglaylaesant 456 nsobtaeehanen &ee i xed
together and left stirring for 2 and a half hours. The precipitate forned
is filtesed gkbd mitnged 1w dosetsharfolframd @ HEh e i 2A0 undepevasgumt 16. 24 ¢
of the expected 15 compound are obtained. C) Ethyl

5- (4- br onophpegly) weigRtdodi thieomepirerly Yot -reet tnepyedz obre8erabbyx Ptat e
16.24 g of the conmpound obtained in the above step are heated for 24 hours
in 200 m of datéyi doaeisd 0Z0 faeeh thd2r dartd GGy und P shReR BEuFE§ i nto 1
litre of ice-cold water; the precipitate forned |s filtergg of f, rinsed
with water ahdedépee gadePreieranlylZanaf dirhed eXpet? e BBnPauRE ar e

bt ai d d thi duct i 1 d f t hyl | qh .-
233%{ n(235, D;in@@yiy: %oggopgitilc%lgerﬁr}ysftr%m IOze:l. th; O]{%(SW mg 59-!% 8a§_xane, mp

4-b thyl-5-(4-b h 1) 1-(2, 4-di chl ) I | e-3- | at
12°8°6 BF  eBereingnen nod r he ai A RLORIRLY 18R PrEsnpapRoty At e
b t et lorid d 23 3 Iy 200 . : i,aimd
cded ol | ouBa byPea Sty SEPEREATSyI Liror B it Gk CREHEEVE e ror Ca
hours and is bkt eASRNGCORRE kel uidereNaRu Jheayssibue | o

t hep f
chronatograpﬁﬁaagwegirlc , uting with a tol uene/ ethyl acetate ni xture
(O3 V) i 1-Ba008E the sxneeladeTRoIn Y Sl MTedhotspin” 116C B

Et hyl 5-(4-bronophenyl)-1-(2, 4-di chl orophenyl) 4-ethyl pyrazol e- 3- car boxyl at e
10 2.26 g of ,fuBh 8%Ehikt Hedeeedrad cweIUSIHWI Qlre suitable, and

15 such doses also belong to the invention. According to
the usual practice, the dose which is suitable for each
patient is determined by the doctor according to the
method of administration and the age, weight and
response of the said patient.

20 In the pharmaceutical compositions of the
present invention for oral, sublingual, inhaled,
subcutaneous, intramuscular, intravenous, transdermal,
local or rectal administration, the active principle
can be administered in unit administration form, as a

25 mixture with conventional pharmaceutical supports, to
animals and to human beings. The appropriate unit forms

of administration comprise oral-route forms such as

tablets, gel capsules, powders, granules and oral



in 100 m of ether, under argon, followed by dropw se addition at -20C of a
. solution containing 20 M of 1.6 Mnethyllithiumin ether diluted in 20 m
of ether. After stirring for 10 mnutes at -20C, the suspension 15

decol orizes and then beconmes clear. The regulting mxture is c:pg,l."?@Obg -78C
and 7 g of the conpound prepared in the above step are added as a”sol ution
in 100 mM of ether, over 30 mnutes, after which the mxture is allowed to

war m 10 RT. ALLSL SUY I10 §00p 20 o hour supt healih XUt s Jadr ol ysed by

addition of saturated ammoniu oride soluti e resulting mxture is

extracted wi t hegiiherand MAshed v t h o8 851 s Andophen1 Wakh; Satinaled, Nao

solution. This solution is dried over MySO09 and %hen evaporated to dryness.

The 25 residugoirisChriamal-ogiaphad Qi Séded, BhethndsWithra tol uene/ et hyl
acetate mixture (96/4; v/v). 3.7 g of the expected compound are obt ai ned,

mp. - 1CC jin24agendh,Zaes MRsall By prdocdthr ladi ARBLrat i3 2. 60
ppm q:. 2H 4.30 ppm q: 2H, 7.15 ppm d: 2H, 7.50-7.75 ppm m 5H.
PREPARATI €N 2£fbrms and rectal administration forms.

5- (4- Bronophenyl ) - 1- (2, 4-di chl or ophenyl ) 4- et hyl pyrazol e- 3-car boxylic acid
(I'1). 3.6 g of the esternoltha mdchrimaddaparal icomdostei phaced theb4 m  of
MeCH and a solution containing 1.08 g of KOHin 6.85 m of water is added.
The 10 react i pnegedtumniventefonuxédhef @ct3 vieowsi ranidotdens coemenat ayved under
vacuum The residue is taken up in ice-cold water, acidified to pH =1 with
1 N HC1 and t hermuexetget éa @osh IBCMNi% s3 qprdfa irHa @ xireat e@l- @dnpound are
obtained, mp. - 218C. 15 NVR 1.10 ppm t: 3H 2.70 ppm q: 2H, 7.25 ppm
d: 2H 7.60-71880pper AflvsRtaprREPARXTIEOR™ Ogtlhyo 500 mg and

3- (4- broppbenzo - 2- oxopent anoate 20 A sol ution of 247 g of
4- br ormbggyr @ﬁé#%ﬁ@biﬁ EE@G‘ M t8f 2MPBES s CAdFEF 51 sacﬂgfdt‘f%n of 210 g of

Li HVDS in 2500 nl of . MTBE ile k i t he t t.ur. t -20C. Aft

S![i rri nlgnf or %rjn%fuj(r)%l%tp?ﬁi ggltsggﬁeﬁggbpg?rﬁﬁlg%%dgﬁ%estgr-a(tl%?r?ﬁ dazo?;l )

25 2-oxoacetate in 10_00w noglg/gﬁgdarcgm?ggggig e&slrpt}%%rareaér i1r9c’ and the
re.

m xture is left stirring tor ours "at room tenperat He l'ithiumsalt

formed is fil £4. of nd;t hepsHsPerdad 0-80QsMsof MIBE 2 5 3 July
2003 800 m ot%&% (Ig\llt hy%?lgbh?orlgctacﬁd gre addgg tg tsr?e lélusperlflsrlyoln. Af ter

separation ofgifienPhasesn byeSellibingo the RtBebnpRase oS nprshed 4 tines
with 1000 m of water and then concentrated under reduced pressure. The 5

expect edlECOWBﬁ)il&hdorﬁ:.Szé@Oé@EﬁGe(%@'ﬁn@iplgr ogh&ihehbM@hanal ¥§l wmixdddgis a
m xture containing 8~ of the 4-bronobutyrophenone starting material. NWR
0.%$6 ppm t: with la khsgpnacéut3thl 1v8RBippal suth 2, s41ikappiielqcizt), 5.19
ppm t: 1H, 7.70 ppm d: 2H 10 7.98 ppm d: 2H.
starch, lactose, magnesium stearate, talc, gum arabic
or the like. The tablets can be coated with sucrose,
various polymers or other suitable materials or
20 alternatively they can be treated such that they have
sustained or delayed activity and such that they
release a predetermined amount of active principle
continuously.
A preparation in gel capsule form is obtained
25 by mixing the active principle with a diluent such as a

glycol or a glycerol ester and by incorporating the

mixture obtained into soft or hard gel capsules.



PREPARATI ON 4 Et hyl

- 5-(4-bronophenyl)-1-(2, 4-di chl or ophenyl ) 4- et hyl pyrazol e- 3-carboxyl ate 15 A)
Et hyl 3-(4-bronmobenzoyl)-2-(2-(2, 4-di chl orophenyl) hydrazono) pentanoate A
suspensi on of 155 g of 2, 4-dichl orophenyl.hydrazi ne hydrochlori?gu&agégoo n

of ethanol is prepared and 263 g of the 8‘npound of 20 Preparall o I'n

10C0 m of ethanol are added at roomtenperature. A small portion of the

[ di f d be_isal by fi ' d i zed. NWR
092 ppm t: Sr T 04 pBnbTEBaSAE LTS e merbaibie REELSE 10T oy
4.76 : A4 A = 4 : o LHL 7. d:.2H; _7.93
ppm 8PHEHE.ﬁ¥¥ﬁ}%pﬁ?gggbﬁgkln ghg §%%j|y 53%@#5§%§}5§5§%W&r wiht s
5-(4-b h -1-(2,4-di h I h4- - 35 Th
suspensi on OB e TS rBf T e a e 24 e S o T et it e For |16

hours at r00%éé@é@egzg%ésﬁopﬁepek%gﬁt alsOLER] deptfild LRI Of fagnd then

dried under vacuum at to give the expected conpound (247 g), mp. -

108C. NV 1.0 ppd 4 :fBhbodr28nRRfitet: adld a2s%8 tRYlle GolddEtark 32 ppm q:
2H, 7.16 ppm d: 2H, 7.53 ppm dd: 1H, 10 7.59 ppm d: 2H, 7.73 ppm d +
smal |l d: 2H EXAMPLE The water-dispersible powders or granules can

1IN Pi peri di no- 5-(4-bronmophenyl ) 1- (2, 4-di chl or ophenyl ) - 4- et hyl pyrazol e- 3- car
boxam de A) drd:Srmontiphenytivd-pRidetiptbl asophenytlurEd with

4- et hyl pyrazol e-3-carboxylic acid chloride 3.2 g of the acid obtained in
the above $t ej syrer graced wert sispeagénnsi nr3gusbenfliing @aestsl. 6sudh of
thionyl chloride are added and the mxture is then refluxed for 3 hours.
The reacti on agediunviylrxorekhdiae edagndet lvasumtangvegdenasi&@Pup in
toluene. The operation is repeated several tines. 3.3 g of the expected
conpound Car e fdFVAHe gnhancers.

For rectal administration, use is made of
suppositories which are prepared with binders that melt
at the rectal temperature, for example cocoa butter or
polyethylene glycols.

15 For parenteral, intranasal or intraocular
administration, agueous suspensiong, isotonic saline
solutions or sterile, injectable solutions which
contain pharmacologically compatible dispersants and/or
solubilizing agents, for example propylene glycol or

20 polyethylene glycol, are used.

Thus, to prepare an agueous solution which
can be injected intravenously, a co-solvent such as,
for example, an alcohol, for instance ethanol or a
glycol such as polyethylene glycol or propylene glycol,

25 and a hydrophilic surfactant such as Tweene 80, can be
used. To prepare an oily solution which can be injected
intramuscularly, the active principle can be dissolved

with a triglyceride or a glycerol ester.



B)

_ N-Pi peridi no-5-(4-bronophenyl)-1-(2, 4-di chl orophenyl ) - 4-et hyl pyrazol e- 3-car
boxam de 25 A solution of 0.23 m of N-am nopiperidine and C 29 m of
triethylamne in 20 mM of DCMis preparegO under nitrogen, 4 g%ed to

a tenperature of between 0C and 5C. 0.8 of the acid 27 3 uu@

chl oride obtained in the above step in 20 mM of DCMis added. After |eaving

overni ght at RT, there g re...s _po dont0|cec d. wat er and
the phases are separ ate %éﬂnE'ét g]f‘ egil" % é c S (¥ ST acted with

DCM and t hen V@‘%:f th 5~ Na2C03 sol ution and wth saturated
NaCl solution edar%&qé% tlg\?]{égé%)?utl on is evaporated to dryness and the

residue is then chromat i th Et OAC
m xture (80/20; v/v). Op%a@%ﬁ&?sgﬁgﬁﬁ% g%é@%%%%%&\gé‘unﬁi&o%m ned, mp.

- 113C. NWR n:zlummmrtfoﬁk' 011 8énéa§§19§rrh %s@%vo%ﬁinpmlé‘h @td 2. 80
ppm m 4H 7.15 ppm d: 2H, 7.50-7.80 ppm m 5H; 0O ppm s: 1H 15

EXAMPLE Z actlve principle may be in alcoholic solutlon can
N- Pi peri di no-5- (4- bromophenyl ) - 1- (2, 4- di chl or ophenyl ) 4- et hyl pyr azol e-3-carb

oxam de A) used.

5- (4- Bronophenyl ) - 1- (2, 4- di chl or ophenyl ) 4- et hyl pyrazol e- 3-carboxylic acid
chloride 20 A m xture ot addmingl 974t Ddn tiby otyhathkdbndeaandetb®og of the
conpound of Preparation 4 in 1200 ml of toluene is prepared and is heated
gradual | y toimsefused awhtssirtihen, nntexarplat sefbikafiotr3oheate. ofhe
reaction nediumis concentr at ed. 2 8 3 July 2003 B)

N- Pi peri di noo3-e(4- rovbmremd )l oy Luichidnofuoromethane,

phenyl ) - 4- et hyl pyrazol e- 3-carhoxani de The acid chloride forned is taken up
in 380 AP of dretiHprefdrsheatdant HiFhlgrotevablranraehanenozieni of
THF are introduced T mx re i s kept at 50C solution of 30 g of

N- ani nopi per P&F’ﬁ’é 5’&(? y[ rqoéTtHﬂH i PTPYL FRE oFaFit Bl €Fcl ohexane

i s prepared ggd coal ed and the m xture containing 10 the acid

chloride is aé?dPSlS&‘ té’rsesﬁ FETET SO HI L AHPIREETRE product
formed is fil ter%d alog\iée% IR mbl%ogf u{qthOf gnéj;%’i}m%é&ed twce with

2000 M of & produ i S TECTYS i'zed from
met hyl cycl ohségagra@ ~hen filtered off and 15 dried. 125 g of the expected
conpound ar e” obt al ned.

15 The active principle can alsc be formulated
in the form of microcapsules or microspheres,
optionally with one or more supports or additives.

The active principle can also be in the form
of a complex with a cyclodextrin, for example oa-, B- or

20 y-cyclodextrin, 2-hydroxypropyl-f-cyclodextrin or
methyl-B-cyclodextrin.

Among the forms for sustained release which
are useful in the case of chronic treatments, it is
possible to use implants. These can be prepared in the

25 form of an oily suspension or in the form of a
suspension of microspheres in an isotonic medium.

The pharmaceutical compositions of the

present invention can contain, along with the compound



WO 00i 46209 29 CLALT~IS 1. N-Piperidino-5-(4-bromophenyl) 3 July 2003

. 1- (2, 4-di chl orophenyl ) - 4- et hyl pyrazol e- 3-carboxam de, 5 of formula: HSC,
CITNH— N }0~Tr/Br ; Cl cla C its pharnaceutically acceptable salts and the
sol vat es thereof. 2. Process for prepgting N-piperidino 3 Julv 2003

5- (4-bronopheryl)-1-(2, 4-di chl or ophenyl )agl- et hyl pyrazol e- 3-car box%: ni de,

its salts and the sol vates thereof, characterized in that a functional 15

derivative of 5-(4-b |)-1- 4- di .

4- et Ihy:3 pyr agcclﬂél-l--?&#ﬁ%%ffgg’é)c?’a?(%if %glrscrrg’}“%:rr%%%n‘%%%lu]f% 2003 CH3 CHZ
s |5 1 : . : . : :
sol vent andiqgéﬁégéé%%e%%%t%?g%eg82%%ES%Gagkg%%gE%%ﬁ%ﬁpﬁﬁﬁ%ﬂaggggéggn:g

optional Iy copuented, into onge@f 15ScAal beabneRe Pt the 0l yat@srs hereof .

or diseases indicated above.
5 In the present description, the following
abbreviations are used:
DCM: dichloromethane
LiHMDS: lithium hexamethyldisilazide
TMSCl: chlorotrimethylsilane
10 PTSA: para-toluenesulphonic acid
NBS: N-bromosuccinimide
MTBE: methyl tert-butyl ether
RT: room temperature
m.p.: melting point
15 TLC: thin layer chromatography
NMR: nuclear magnetic resonance. The NMR spectra are
recorded at 200 MHz in DMSO-dg
s: singlet; d: doublet; t: triplet; qg: quadruplet;

m: broad peak or multiplet; dd: doubled doublet.

20
PREPARATION 1
Ethyl 5-(4-bromophenyl)-1-(2,4-dichlorophenyl) -
4-ethylpyrazole-3-carboxylate
A) Lithium ethyl 4-(4-bromophenyl)-3-methyl-4-oxido-
25 2-oxobutenoate

21.6 g of LiHMDS are placed in 340 ml of
anhydrous ether under nitrogen and the solution is

cooled to -60°C, followed by addition of 4 g of



3. Process according to daim2, for 10 preparing an al kyl ester of

. 5-(4-bronophenyl) 1-(2, 4-dichl orophenyl)-4-ethyl pyrazol e-3-carboxylic acid
by cyclization of an al kyl ester of

3- (4- bromobenzoyl ) - 2-(2- (2, 4-di chl oropheny) ) hydrazono) pent anoj g,a%083(! X) .
15 4. Process according to Claim3, for g%%paring an al kyl esterug?
3-(4-bronobenzoyl) 2-(2-(2, 4-di chl or ophenyl ) hydr azono) pent anoi ¢ acid by the

ti f 2, 4-di chl ar: I Q7] | & | Kyl f
3 br omobenzoy - 3 BEBRER RS E R o i 17 o0 Rrbcels BlkAFaREy (o qaim
4, f j I f; A- = I [ id by th
et on of Ui HRBES B ChEn"Sh 51 Ul 3003 ANk eerer arc, anact & By the

2- (1-i m dazol éb). 53@%0?@6&53;@%%%@ %rp?ebltgryérp@w.e-z@t rocess

according to alm or préparing an al kyl ester of 5-(4-%ronnpheny|) 5

1- (2, 4- di chl ogpphenyl) odeehhyhRY 537 @re- 3HARRMd G A dEdFRER is
4- br onbbenzoyl - 2- oxopent anoi ¢ acid by the action of a

2, 4- di chl or ophenybhydr 82Engnsakhenf @lingwad Wi e edharatdran. d-7/i e@oap@end of
formula: 10 OOBr / \ CO Ak (VIIl) Et in which ALk represents a
(C1- C6) al kyl .v8cutanppund §f ofoehel axpocChd cbmidu@l Brrd Jdb€aGEEA k (1 X)
Et in which Alk represents a (C=-C6)al kyl. 9. Pharnmaceutical conposition
contai ning, B) Ethyl 4-(4-bromophenyl)-2~[(2,4-dichlorophenyl) -
hydrazono] ~-3-methyl-4-oxobutyrate
16.8 g of the compound prepared in the above
10 step and 12.5 g of 2,4-dichlorophenylhydrazine
hydrochloride in 150 ml of ethanol are mixed together
and left stirring for 2 and a half hours. The
precipitate formed is filtered off, rinsed with ethanol
and then dried under vacuum. 16.24 g of the expected
15 compound are obtained.
C) Ethyl 5-(4-bromophenyl)-1-(2,4-dichlorophenyl) -
4-methylpyrazole-3-carboxylate
16.24 g of the compound obtained in the above
step are heated for 24 hours in 200 ml of acetic acid
20 and the reaction medium is then poured into 1 litre of
ice-cold water; the precipitate formed is filtered off,
rinsed with water and dried under vacuum. 12.8 g of the
expected compound are obtained, and this product is
recrystallized from methylcyclohexane, m.p. = 133°C.
25 D) Ethyl 4-bromomethyl-5-(4-bromophenyl) -
1-(2,4-dichlorophenyl)pyrazole-3-carboxylate

12.8 g of the ester obtained in the above

step are placed in 130 ml of carbon tetrachloride and



20 as active principle, a conmpound according to Claim1. 10. Pharnmaceuti cal
. conposition according to Caim9, containing fromO0.1 to 1000 ng of active
32 3 July 2003 principle, in unit dosage form in which the active
principle is mixed with at |east one pharmgaceuti cal excipient %ﬁ% b§ of a
conpound according to Caiml1 5 for the preparation of nedicina ro ucts

i ntended for treating diseases involving the CB1 cannabi noid receptors.

Use of a compoupd goger i Bgch o Oupliilshl d0laddieddant nEoty gleRsyghol o

di sorders, for treatment of appetite disor ers and o for the

treatment of @EWH§YO9ngeﬁ999itFé%o@h%@rd@ﬁ% ﬁfytdsgftée@éﬁ?ﬁkeaffakcoho
dependency and for w thdrawal fromtobacco AYUY, . AS{ | . AhYY . AA% A. 2
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00 ml of ether, over 30 minutes, after which the

mixture is allowed to warm to RT. After stirring for

20 2 hours, the mixture is hydrolysed by addition of
saturated ammonium chloride solution. The resulting
mixture is extracted with ether and washed with water,
and then with saturated NaCl solution. This solution is
dried over MgSO,; and then evaporated to dryness. The

25 residue is chromatographed on silica, eluting with a
toluene/ethyl acetate mixture (96/4; v/v). 3.7 g of the

expected compound are obtained, m.p. = 108°C.
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ca] ca] ca] ca] cal] CaJca] ca cal cal ca]calcalca%$[yZ, 10%& () -

910%& () - ! YV HQUMM & el BY Y 5hQPy (OF Ry 11 08K3ki&q {da S0 141 10%

& ()-sLndEfz 10%& () - @f 10%& ()- @O0%& ()- @310%& () - S10%& () -

10%& () 2%PAdER1QUEaC)t&tE0% & ()000 ml of MTBE are added over 1 hour,
F(z109%&' ()-,f& 109 ()- @! 109%&' ()-10%& ()-) SAEY710%&' ()-y510%& () -
3y10%& ()-11a¥&10pr</, 3h0%R ' thle nEXHME (1)s HEFH %R i(rirfy 19K X9 -hauADIR () -
10 10 10 <109 ()-9910% ()- 8 c

dBbC! f z10999&%( robml B¢kl ptlut@UR THe LitOugin Jsalt H@ed -1s109&' ()-c

filtered off and then suspended in 800 ml of MTBE.




8RIEDC! ) 10%& ()- @ 10%&' ()- @L0%& ()-y9$10%& ()-yY" 10%& ()- Sy
109& ()-"<.C

'10.}.%?010%}.}&'()-l‘Olo%&'()-|9010%&'() ] 1098 () -, - 10%& () - S+-
109& ()- &zl gHC 10.}.}!1f10% & () - 10% & 10% & () - $10% & () - S:LOYE & -
10.}.§)1o }g} 5 b EjBHC 10. }(%"10%‘*5&') 3 0 O~ 34U Sobd
10% & ()-gl0% & ()-s10% & ()-9t!10% & ()-F 10% & () - }A2HC

()-

“Tobg b ATIRD IR IO s O P B8 4

101 L1 10% & OETLT9RE 0 Ceb0r BETT om0 &7 BIRRRRAY) S5FFiine.
the ether phase is washed 4 times with 1000 ml of water
and then concentrated under reduced pressure. The

5 expected compound is isolated (263 g). From the NMR

analysis, 1t is a mixture containing 8% of the
4-bromobutyrophenone starting material.
NMR: 0.86 ppm: t: 3H; 1.10 ppm: t: 3H; 1.83 ppm: mt:
2H; 4.15 ppm: g: 2H; 5.19 ppm: t: 1H; 7.70 ppm: d: 2H;

10 7.98 ppm: d: 2H.

PREPARATION 4
Ethyl 5-(4-bromophenyl)-1-(2,4-dichlorophenyl) -
d-ethylpyrazole-3-carboxylate
15 A) Ethyl 3-(4-bromobenzoyl)-2-(2-(2,4-dichlorophenyl) -
hydrazono)pentanocate
A suspension of 155 g of
2,4-dichloreophenylhydrazine hydrochloride in 1200 ml of
ethanol is prepared and 263 g of the compound of
20 Preparation 3 in 1000 ml of ethanol are added at room
temperature.
A small portion of the intermediate formed
can be isclated by filtration and characterized.
NMR: 0.92 ppm: t: 3H; 1.04 ppm: t: 3H; 1.89 ppm: mt:
25 2H; 4.16 ppm: qg: 2H; 4.76 ppm: t: 1H; 7.42 ppm: mt: 2H;
7.60 ppm: s: 1H; 7.75 ppm: d: 2H; 7.93 ppm: d: 2H;

12.31 ppm: s: 1H.



109 ()-b}[9YNC 10.}.}!10" 109%& ()-!" 109%H& ()-y%d0% & ()-!>YF'10% B
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10S&F10% & ()-!Np 910%\ & ()-"!'V 10%\jb%& ()-f!V 3 July 20Q3

10%\ & ()-fL1I0% & ()-510% & ()-wU3rS4 10N 10%\ b\ & ()- !'l110%v w'& (%- !

3109%& ()-f!) 319@&:&T()-f!j 310%\ & ()-f!'k 3109k ()-f=FHIz"Br $4

101N 110% « (3 8Oy 108 &1 ( by b @Uedyh) -1y (BLOULEH Do B NN\ & () - G
4-ethylpyrazole-3-carboxylate

The suspension obtained is refluxed for
4 hours and then left stirring for 18 hours at room
5 temperature. The product formed is filtered off and
then dried under vacuum at 50°C to give the expected
compound (247 g), m.p. = 108°C.
NMR: 1.07 ppm: t: 3H; 1.28 ppm: t: 3H; 2.58 ppm: q: 2H;
4.32 ppm: qg: 2H; 7.16 ppm: d: 2H; 7.53 ppm: dd: 1H;

10 7.59 ppm: d: 2H; 7.73 ppm: d + small d4d: 2H.

EXAMPLE 1N-Piperidino-5-(4-bromophenyl) -
1-(2,4-dichlorophenyl)-4-ethylpyrazole-3-carboxamide
A) 5-(4-Bromophenyl)-1-(2,4-dichlorophenyl) -

15 4-ethylpyrazole-3-carboxylic acid chloride

3.2 g of the acid obtained in the above step

are placed in suspension in 32 ml of toluene, 1.6 ml of
thionyl chloride are added and the mixture is then
refluxed for 3 hours. The reaction medium is

20 concentrated under vacuum and then taken up in toluene.
The operation is repeated several times. 3.3 g of the
expected compound are obtained.
B) N-Piperidino-5-(4-bromophenyl)-1-(2,4-dichloro-
phenyl) -4-ethylpyrazole-3-carboxamide

25 A solution of 0.23 ml of N-aminopiperidine
and 0.29 ml of triethylamine in 20 ml of DCM is
prepared, under nitrogen, and is cooled to a

temperature of between 0°C and 5°C. 0.8 g of the acid
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5 extracted with DCM and then washed with water, with 5%
Na,C0i; solution and with saturated NaCl solution. The
resulting solution is evaporated to dryness and the
residue is then chromatographed on silica, eluting with
a toluene/EtOAc mixture (80/20; v/v). 0.52 g of the
10 expected compound is obtained, m.p. = 113°C.
NMR: 1.05 ppm: t: 3H; 1.25-1.65 ppm: m: 6H; 2.65 ppm:
g: 2H; 2.80 ppm: m: 4H; 7.15 ppm: d: 2H; 7.50-7.80 ppm:

m: 5H; 9.10 ppm: s: 1H.

15 EXAMPLE 2
N-Piperidino-5-(4-bromophenyl)~-1-(2,4-dichlorophenyl) -
4-ethylpyrazole-3-carboxamide
A) 5-(4-Bromophenyl)-1-(2,4-dichlorophenyl) -
4-ethylpyrazole-3-carboxylic acid chloride

20 A mixture containing 97 g of thionyl chloride
and 118 g of the compound of Preparation 4 in 1200 ml
of toluene is prepared and is heated gradually to
reflux and is then maintained at reflux for 3 hours.

The reaction medium is concentrated.



10@ 109 ()-TH }[<_ @ 10! ! y%O%v& ()-!0 "109%H+H& ()-G ! "10965& ()-G

&F" 109P& ()-t! &F" 10%=+=& ()-t, ULOWE ()-H [!*"+" "-":"0"}oP1
1y10% & ()-310% & ()- 10&T&m 10&T&M
10&n&n 5) F 100&n€ng’ ()-!) F' 10%CaCa&’ () - 1)F 109 ()-0"""" """ a2plong3

1y!) 1 310%& ()-!0l 310% (& ()-" s10% & () -1
-10% & () - Y10% & () - 3100 & () -""#=#t ###) " ?20P1

1ySF(10% & () sf &izﬂ%l%e(r)m"é_l{b%s& (A-pd I8 Eerty 1) YLOYS T &~ §) chh @¥EQ%& () - ##5=3
n; % Yu%WY%E: /10

éOt& é9 1?‘(10;//16 ;&' bhemizzlc%u&twﬂpwwoid%-—d&)&ﬁ&iﬁxidéo% & ()-& 10% & () - vondo
g&C ' & oM /y,

310% & ()-!C& F'10%@% (he! &cFAAMR dnidd 1M9medd ()s 2t XkdNY&D(Inz10% & () -
10t &([(,)))1* *~2. [y, 31031!110% x& ()-!31! 10%Vv& ()-fS/10% & ()-$
"10% & ()-B ! $8010%B8& (ptByltiZceane *drid *2. 8+ 3rbd¥/, triethylamine
31010%& ()-s$10%& ()-910%& ()- 10: 10:

10: 810% &5 () - @B 12UB&M]L) oF+FHF+a5 eh idEhrOFucED1 OR: (Nix 0o’ {§-keptoe® ()-F
109%&' () -ff10%& g)- F10%& ()-h,,,,-K-X-dEbCy, 310y@ 0% ()-ty@O0%& ()-ty@0%w
& ()-t 109& (39720%& ()-109%& ()-X-i---.8.0.dEbCY,

310y+10%& ()-f)s109& ()-f' 109%& () - f0/<210%&'() #109%& () -

"109& ()-0.].}.~ ..... ghysodupionomE GP- 9 pdoudkaminopigeane: dine 200 () -

10 10
28 g of triethylamine in 34 ml of methylcyclohexane is

prepared and cooled to 10°C, and the mixture containing
10 the acid chloride is added slowly. After stirring for

2 hours at 10°C, the product formed is filtered off,

taken up in 2000 ml of DCM and washed twice with

2000 ml of water. The product is recrystallized from

4500 ml of methylcyclohexane and then filtered off and

15 dried. 125 g of the expected compound are obtained.
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1-(2,4-dichlorophenyl)-4-ethylpyrazole-3-carboxamide,

CO-NH- N )

Cl

5 of formula:

ey

Cl

its pharmaceutically acceptable salts and the solvates
10 thereof.

2. Process for preparing N-piperidino-
5-(4-bromophenyl)-1-(2,4-dichlorophenyl) -
4-ethylpyrazole-3-carboxamide, its salts and the
solvates thereof, characterized in that a functional

15 derivative of 5-(4-bromophenyl)-1-(2,4-dichlorophenyl) -

4-ethylpyrazole-3-carboxylic acid, of formula:
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5 is treated with l-aminopiperidine, in an organic
solvent and in the presence of a base; and the compound
thus obtained is optionally converted into one of its
salts or one of the solvates thereof.

3. Process according to Claim 2, for

10 preparing an alkyl ester of 5-(4-bromophenyl)-
1-(2,4~dichlorophenyl)-4-ethylpyrazole-3-carboxylic
acid by cyclization of an alkyl ester of
3~ (4-bromobenzoyl)-2-(2-(2,4-dichlorophenyl) -
hydrazono)pentanoic acid (IX).

15 4. Process according to Claim 3, for
preparing an alkyl ester of 3-(4-bromobenzoyl)-
2-{2-(2,4-dichlorophenyl)hydrazono)pentanocic acid by
the action of a 2,4-dichlorophenylhydrazine salt on an
alkyl ester of 4-bromobenzoyl-2-oxopentanoic acid

20 (VIII).

5. Process according to Claim 4, for
preparing an alkyl ester of 4-bromobenzoyl-

2-oxopentanoic acid by the action of LiHMDS and then an
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treatment of memory and cognitive disorders; for the
treatment of alcohol dependency and for withdrawal from

tobacco.



