‘The present invention relates to novel pyrazole derivatives and their
optional salts, to a process for their preparation and to pharnaceuti cal

conpositions in which they are present. More particularly, the
present invention relates to novel pyrazole 5 derivatives which possess
a very good affinity for the peripheral cannabinoid receptors, called
CB2 receptors, and are useful in the therapeutic . fields in which t he
CB[err] receptors are involved. [err]-THC is the main active
constituent of Cannabis sativa (Tuner, 1985; in Marijuana 1984, Ed.

" Harvey, DY, IRL Press, Oxford). ,10 { characterization of the
cannabi noi d receptors has been’ by the devel opnent of

synthetic |ligands such as the agonists WN 55212-2 (J. Phar macol .

Exp. Ther., 2 1352- 3 CP 55940 (J. Phar. :

Ther., 1988, E@'d 1%89110%20 0 heﬂatt@%, %?W%Frs\(er 80155 t}gglﬂa @?%egsar%ﬁ}e acfléiscri bed
not only psychot r opphararseusicel eomppsitiong iy wihich thely ase prgsendl so t heir i nfl uence
on the igmune function (HOLLISTER L. E., J. Psychoact. Drugs, 24,

1992, 159-164), The nmgjorit [n vitro studi es have shown t hat
cannabi noi dsifhli§ 88 'nosup%ﬁ&%ﬂént effects: inhibition of the

m t ogen i nduced proliferative responses of T |ynphocytes and B | ynphocytes

(Luo Y.D. et al., Igwt ) 2, 14, 49-56; Schwartz
H et al., J. 20 Neur oi = 3 = =~ inhibition of the

activity of cytotoxic T cells (Ki ei n et al., J. Toxicol. Environ.
Heal th, 3991, 32, 1463f A5 RildtboQ h?p ds of the fotinifz0P! Ci dal activity
of macrolphages an'gﬂo?re#ﬁé?geﬁ] synthesicg kr at a0 él.le et al., Life Sci .,

1991, 49, 473-479; Fisher-Stenger ef al., J. Pharm Exp. Ther., 1993, 267,
1558-1565), and inhibition of the c&iolytic gexVvity and the TNF[err]
producti on of 25 certain | ynphg asfier €t al., Cell. Immun., 1994,
154, 99-108). In sone co{trast, anplification effects
have been observed, nanely - in the biogctivity of
interleukin-1 by nouse fixed phages|or dYf«f ferenti aked

macr ophagi ¢ cell |ines, due ¢-0 &p angeg,Cve s_O w;I'NF[err] (Zhu et al., J.
Pharm Exp. Ther., 1994, 200, 1R34-13 Shivers S.C. et al., Life
Sci., 1994, 54, 1281-1289). 30 & R, T ects of cannabinoids are

due to an interaction with high-affinity sp&gific receptors present
in the central nervous system (Devane et al. . Ml ecular Phar macol ogy,
1988, 34, 605-613) and peripheral nervous syst’em (Nye et al., The

Journal of Pharnmacol ogy and Experinental Therapeutics, 1985, 234, 784-791;

in'which:

15 - X is a group -NR R or a group -ORp;

' | - 22, 83, g4, gs; g6 and w2, w3, w4, ws, wg are identical or different and
are each independently hydrogen, a halogen atom, a (C1-C4)alkyl, a (Cj-
C4)alkoxy, a trifluoromethyl, a nitro or a (C}-Cg)alkyithio, with the proviso that at
least one of the substituents g2, g3, 24, g5, g6 and at least one of the substituents

20 w32, w3, w4, Ws, wg are other than hydrogen;

- Rj is hydrogen or a (C]-C4)alkyl;

- R2 is a non-aromatic (C3-Cj5)carbocyclic radical which is unsubstituted
or monosubstituted or polysubstituted by a substituent selected from a halogen
atom, a (C1-C4g)alkyl and a (C1-C4)alkoxy;

25 - R3 is hydrogen or a group -CH2Rg; and

-R4 and R5 are each independently a hydrogen, a (C1-C4)alkyl or a
trifluoromethyl;



2 Kam nski et al., Mol ecul ar Pharnmacol ogy, 1992, 42, 736-742; Mnro
et al., Nature, 1993, 365, 61-65). The central effects
are dependent on a first type of cannabinoid receptor (CB[err]),
which is present in the brain. Furthernore, Minro et al. (Nature, 1993, 5
365, 61-65) have cloned a second cannabinoid receptor coupled to proteins

G called CB2, which is present only in the peripheral nervous system
and nore _ particul arIy in the cells of imune origin. The presence of
CB2 cannabi noi d ept in the |ynphoid cells t he

i mmunonodul ati on, r@f%lF? 1§ gyirogen Sé‘gBWﬁ toge g@?é?%?dargfﬁxgﬂﬁ%i noi d

recept or agont'rﬁﬁethylé&radlcal and Numer ous pyrazol e derivatives have been
DE A 3010248 ¢l ai m N oG Bl Caplabagtlornd Ehidtomira b EIRIGIE
EP- A- 430186 am-cg)ancmmmd:m(el&@@mm oyang,ha (C1-Cs)alkgdsulfnyludr 2 n
phot ogr aphy aﬁéﬁ i n

i nfl ammat ?)rya(éajlnégj iC ang g?lt?ltﬂﬁp%ot@?gc?@\ﬁflmﬁ@%ﬁé &, tgl3 &4, &5
Pyrazol ecar bomrc% e (G trGadadkylie s onlyhydseeen; descri bed, especially in

patent appl i cgtd prodessTor'theiz PPéhafatidn GnElo ﬂre%ﬁﬂﬁ%utlédﬂ%ﬁp@@ﬁ&@iﬂdﬂnmssess
i nsecti ci dal 8‘685{‘{“ est Mor eover, patent application

EP- A- 0477049 I5¥8- by r azol e- 3- carboxani de derivatives of the
formula 20  These compounds have a good affinity for the peripheral famabinoid receptors.

in which for exanple:



- Rlerr] is a variously substituted aryl group; 25 - Rerr] is

hydrogen or a (CJerr]-(err])al kyl; - Rerr] is a hydroxyl
group, a (Cerr]-Cerr])al koxy or an am no group; - Rerr] is
hydrogen, a halogen or a (Cerr]-Cerr])alkyl; _ - Rerr] is a
variously substituted phenyl group; and -nis 0, 1,2 or 3.

3 These conpounds are actlive on the central nervous system
and nore particularly by interaction with the neurotensi n receptor.

Furt hernore, patent, applications EP- A-576357 %nd EP—A 58546 des Cféia
pyrazol e derivati v QEFSERE MIKFRUSH, T8 oS iy poye PYIREole LeRNBLYRSi &pt or s.
QI so, 5OI padpivhabpsalts,cadi @n E\Bes%- o6 Ihéir Cprepafation and to pharmaceutical -

pi peridi no £EO
di chl or ophenyﬂ‘ﬁ%s}&&%ﬁﬂg'gpgﬁéyajrgﬁléeg%oxam de, or SR 141716, and its
phar maceut i cal | y aoept pavtienlardy, t the \piveseht havmt@nveelytegouu vl npyrgzdior t he
central R4 | t or,
derivati vgs h%ve ﬁg‘\% me“éﬂ ? €s§ ﬁhvi%?’hgﬂ%%gfﬁamm g(ﬁ th%b?(nl ty 5 ag%notl

human CB2 r ec@ﬁ%mrsﬁ% ed %%bé?OFP'@FS@ yod gre usefy] inghe weuaﬁéelﬂﬁﬂe Hr"hi?lb
potent i mrunomeqm; @éptors are involved. In the present description, "high

ffini f h h f f .
char act ori 2ed by #h- LG it TBGRARHRCBuiTeRAr Sorma P (Bifetolosss in oy
to 0.1 nM anMahmzﬂ984;EddHambp,§)YhR[chm0xﬂmd}xhose affinity constant for
e SR ] ¢ PPl AREE PR cahati A reckbrd ﬂ?sgbée?xsﬁaﬁé13«%sfbh§

affinity const ant to ng

to one of it sby & development of rsynibetic |118%d$t SUG aSeﬂlatasgmsts WaNSe e of
the formul a pharmacol. Exp. Ther., 1993, 264, 1352-1363) or CP 55940 @' Pharmacol. Exp.

Ther., 1988, 247, 1046-1051).
Numerous articles have described not only psychotropic effects of
15 cannabinoids but also their influence on the immune function (HOLLISTER L.E.,
J. Psychoact. Drugs, 24, 1992, 159-164). The majority of in vitro studies have
shown that cannabinoids have immunosuppressant effects: inhibition of the
mitogen induced proliferative responses of T lymphocytes and B lymphocytes (Luo
Y.D. et al,, Int. J. Immunopharmacol., 1992, 14, 49-56; Schwartz H. et al., J.
20  Neuroimmunol., 1994, 55, 107-115), inhibition of the activity of cytotoxic T cells
(Klein et al., J. Toxicol. Environ. Health, 1991, 32, 465-477), inhibition of the
microbicidal activity of macrophages and of TNFa synthesis (Arata S. et al., Life
Sci., 1991, 49, 473-479; Fisher-Stenger et al., J. Pharm. Exp. Ther., 1993, 267,
1558-1565), and inhibition of the cytolytic activity and the TNFa production of
25  certain lymphocytes (Kusher et al., Cell. Immun., 1994, 154, 99-108). In some
studies, by contrast, amplification effects have been observed, namely an increase
in the bioactivity of interleukin-1 by mouse fixed macrophages or differentiated
macrophagic cell lines, due to enhanced levels of TNFa (Zhu et al., J. Pharm. Exp.
Ther., 1994, 270, 1334-1339; Shivers S.C. et al., Life Sci., 1994, 54, 1281-1289).
30 The effects of cannabinoids are due to an interaction with high-affinity
specific 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;



I n which: - X[err] is agroup -NRerr]Rerr] or a group
-ORerr]; : - glerr], g[err], glerr], g[err], g[err] and
werr], Werr], werr], werr], werr] are identical or different and 25
are each independently hydrogen, a halogen atom a (Clerr]-Clerr])al kyl, a
(derr]- Cerr])al koxy, a trifluoromethyl, a nitro or a |
(C[err] Clerr])alkylthio, with the provisbh that at

| east one of the substituents g[err], g[err] glerr], glerr],

g[err] and at | east one of the substituents w[err w[err]
werr], w errKampinskieha, Mﬂaﬁﬂﬁquaggmlogy, 1992, 42, 736- 42 1\/}3@@ Wy&ir ogen
or a (Clerr]- €be3, 1365 26 Kgh). - Rlerr] is a non- arorratrc

I t
(Qerrl-derrl)ear Li‘ﬁ%?c%g%@sqf?ef Beritent, B A b Rie cof| GEpatinoid Sheemtota ogen
atom a (( er (CBg], evhith & josekerria the bier Furthfrararg,) Mnkoxst; al. (Nature, 1993, -
h d d
E[[ :; H :';e Zaﬁﬁgegl 8%) ﬂ%\% ?llﬂﬁed %gé%dgg‘{h‘ﬁ%l}‘?l& receqtorcfourplﬂ ac1 R%t&é% ]C(i:ian
trifl uor omet hgalled1 GB2, which IS pessens| apdy i dhe periphamlonesyeus sistenRpad mmorgnd

W E{ (ra]r ] t Olggt Eﬁgl;tfgﬁﬁﬁsr'ﬁxuﬂle Rlls Vfinafie &*i n. The bfds&ﬁ:%hd‘ﬂ €RS_c¢anditinbid and

1 he _substi ent err err
glerr] and/ or F%Fﬂ “%1819 WBPM cells max ‘f‘?:[% ltaj‘? ITE&L“de%’er r]
i s hydrogen, abcwa’, ehidh-iSCkesrtel )byl dapabirmid fenqﬁomgonfsmydr oxyl, a (Cerr]-

Cert])alfoxy. 2 ( QuatabieQRE) AU e Be b SEBUET B it bl 0

a cyano, a ((err]

([ err]-d er r pauicklarlyy [EPeAy268554 and DE-A-3918/2418dCM|pyl'@plqsowhiChsmSSGSS
I a conpoundpf,id; lgﬂrfbgerﬁés) ]ﬁcﬁiiﬁil ?ah@ ypO&-308Y leﬂn CBHRb Swﬁi%ﬁ or

more asymretric car erent_ optica | SOmES.S, an
r acemat es are useful in photography and EP-A-418845 claims pyrazo

inflammatory, analgesic and antithrombotic activity.

es which possess antl—

15 Pyrazolecarboxamide derivatives have also been described, especially in
patent applications EP-A-0289879 and EP-A-0492125; these compounds possess
insecticidal properties.

Moreover, patent application EP-A-0477049 describes pyrazole-3-
carboxamide derivatives of the formula '

20 '
R " i
Y C-N-(CH,),-C-C-R, 1
J i
Ry ITI
Rl

in which for example:
- Ry is a variously substituted aryl group;

25 - Ryy is hydrogen or a (C1-Cg)alkyl;
- Ryq1 is a hydroxyl group, a (C1-Cg)alkoxy or an amino group;
- RIv is hydrogen, a halogen or a (C1-Cg)alkyl;
- Ry is a variously substituted phenyl group; and
-nis0,1,2o0r3.



formpart of the invention. 20 The optional salts of the conpounds
of fornmula (1) include the phar maceutically acceptable acid addition
salts such as the hydrochl oride, hydr obr om de, sul fate,

hydr ogensul f-at e, di hydr ogenphosphat e, nethanesul f onat e,

nmet hyl sul fate, nal eate, oxal ate, fumarate, naphthal enesul fonate, glyconate,
gl uconate, citrate, isethionate, paratold%nesulfonate nmesi tyl enesul fonat e
or 25 benzenesul f onat e. The non-aromatic

| | | ud t ted t t ed,
e oo oo Sl o S Sesnt gy bl S ©
beI ter Ee?i ;: tﬁ?ﬁgﬂaﬂﬂdy(ﬁﬁéﬁc@d@wﬁpt}}&fb&fdt téhsiie tituted or 5
ol ysubstitute y ect ed.£ r.o err
FC[ gr rl-Clerr])al { rq,'g)p 3 dﬁé fA‘ %9 % EPC%%%?SS%“PE& in
t he case of tpyrpmiesienvattves pdmh:hzwohmaﬁimtyffor thexcanpdbindid regeptors.  Also,
renthyl % MeRLBRNYhplichliSn AkKLes#35H Riaifts NfipdiRiiRE3%4 Rhfordhtlenfits2 T €0 25

Substituents

The monocycl i dichipgerhepy)AreethiloyegelrSataaxamideyr ek afil H1H16 omndpy its

cyclopentyl, ghfhiabaichily GdcepRBRNalS, whikk h@@ch Xrbryag%dcdfﬁh@}dﬁﬁ%he c¥fittath are
unsubstltuted or Enno ubstltuted or polysubstituted by a

(Cerr] - er r fPRRBOIGIEEADLC (derr]-derr])al koxy group or a
hal ogen, such as 2Noe¢lpyraze lﬂddmaﬁ\aesyﬂaveﬂo\ﬁbeerﬁfoundiwhmhﬂ)alvey@glhﬁn&yyl or

2, 2,0, U5 oA aRCER ol o PYPURKY B ey e DRk 6
terpenic, i ncp@rd@tlmumdplaéorsn cycl o[ 2. 2. 1] heptyl or norbor nyl radicals,

bor nyl, i sot}pw bres éﬁ@il&;i"‘ hiflaR (GBS - ré¢epidry ! -
\zed b

bi cycl o[ 2. 2. 2], 0ct tr| rr dec

ob 0] 5. 5 undUERAeS sy affivesharastariagd BY 3 affinivy ]gfee Ui ranging from 100

tri cyCLO[ 2.2. ﬁl(\j/ptoem A]nMegid '&lpydlﬁgsmtd’saﬂt gahpoxhﬂs wehose affirsityi don?teﬁkl for
nmonosubst j_t ut Q Stit a [ rr a
hal ogen & a %Ql&geg%&vpgeg%gﬁ%?tégas%& Gifl¥ 5SS ﬁ%eiﬁe Lfﬁ%b; chhstae £ the

1, 3, 3-tri met h¢Bhiresapkas] 2. 2. 1] hept - 2-yl or fenchyl. In t he
present descriptiogg c&raﬁz%% loMe o ORR rﬂfefb?es%hﬂﬂ%éhtﬂh‘}iﬂ%s% Eo

or branched. Hal ogen I's understood’ as ‘meani ng a chlori ne, om ne
fluorine 15 obiheifrmud at om / According to the present
i nvention, the conpounds of fornmula (I) in which:
R, COX,
N
g5 .
w0
gz/C W.
3
. R/
& R,
Wy Wy
20 Vs
in which:

- X1 is a group -NR1R> or a group -ORp;
- g2, g3, 24, 85, g6 and w2, w3, w4, W5, wg are identical or different and
25 are each independently hydrogen, a halogen atom, a (C1-C4)alkyl, a (Ci-
C4)alkoxy, a trifluoromethyl, a nitro or a (C}-C4)alkylthio, with the proviso that at



- X[err] is agroup -NRerr]Rerr]; - glerr], g[err], g[err],
glerr], g[err] and Werr], wWerr], Werr], Werr], werr] are identical or
di fferent and are each i ndependently hydrogen, a hal ogen atom a
(derr]-Cerr])alkyl, a (Jerr]- 20 Cerr])al koxy, a trifluoromethyl, a
nitro or a (Clerr]-Cerr])alkylthio, wiwth the proviso that at | east
one of the substituents g[err], g[err], gﬂerr], glerr], g[err] and at | east
one of the substituents werr], Werr], vv[err] vv[err] werr] are
otherthanh n; ) - rr |sh

(derr]-der )r/] ? ast RYS pf the substituents g3, g3, ?k[ ] ai 8' ?#‘FH? Spbstituents
(Cerr]- C[err]v}Z;aquwodstsrawlbmaitthﬁhoenunsubstltuted 25  or

atom o (0 orr]- & ey S EPREELCI BN S or D konys o 09T

Rlerr] is hydrogen-d2 & aynenpron@HE éCB-]Ch[sécaﬂ}ocychc radical which is un&t{bgum}edand
Rierr] areseach ﬂl&‘ﬂﬁﬁﬁﬁﬂﬁ%'dﬁ p%lﬁ}i d&iwdnt gttt nFBét' hﬁB

trlfluoronethyl s hydrogen, a met gro or an
ethyl group: atom, a (Gnb4iahet andp (Gt pal ts, are preferred.

Arrté{\g _t]hs[ corr})oundsx{y‘lsfhgamgk@m(dgr X[err] IS a group

-NR[ err errj, e whe f. d.

6 Ao 1S @Bttt ﬁmy B EBgeh. A SR B 3 s
group NR[ er r JtRfleoroinethyl;a group 0?2 t hose where Rerr] is a

1,3,3-triggt hyl bi cyg) Qe l?;bg wcggeﬂ “2hd 1{56‘9663@6 t%mﬂ?er c0ﬂst1mte%céf% ?12 1

]oct 3-yl radical are pre e conpou
fornula (1), tresthylgeredicad; and hydrogen or a 5 group -CHerr]Rerr],

Rlerr] being hydr Og% 1s?15'&ro é@fo?Wh%ﬁithe substltuentsg g3, SRR Gnl/e g§ Qf@&ld&ds of

f or mul I t hyd

or g[ue?r]( |)s HQQP? @hﬁra EI ﬂs] I§Id§"g&’( lr'E%r) ré ‘j%y?h}’%'f”@ﬁ @(b;?ggn
Anong the conExy)alitexyf af ¢C r0sdalkybhio,t Iaoaydndﬂsa(lcq -Qfalkoky, @ eyido,and(Gf-err]
are s hy%ﬁgﬁpls%p&egéllggﬁu%iﬁ lare as defined above for the

conmpounds of f Anong t he
conpounds of f or nulaad thejr optiesalesalther e vv[err] and Werr] are

hydrogen, werr] igrg ceﬂpgﬂ%‘oﬁfd?ﬁhlaa(lf Qc%fdixl gﬁl‘éﬁh‘)&lnbﬁ'con@nses one or
(derr]-derr])al ko uor.

(err]-derr] %@%mewaﬁﬂb%? tawgf-s \X’[‘%F“ﬁfeer%md’ﬂ%[‘@rlﬁ?mﬁrﬁeméa@ﬁ rﬁgfamzfen or

form part of the invention.

20 The optional salts of the compounds of formula (I) include the
pharmaceutically acceptable acid addition salts such as the hydrochloride,
hydrobromide, sulfate, hydrogensulfate, dihydrogenphosphate, methanesulfonate,
methylsulfate, maleate, oxalate, fumarate, naphthalenesulfonate, glyconate,
gluconate, citrate, isethionate, paratoluenesulfonate, mesitylenesulfonate or

25  benzenesulfonate.

The non-aromatic (C3-C15)carbocyclic radicals include saturated or
unsaturated, fused, bridged or spiro monocyclic or polycyclic radicals, which may
be terpenic. These radicals are optionally monosubstituted or polysubstituted by a
group selected from (C1-Cg)alkyl, (C1-C4)alkoxy and halogen groups, it being

30  understood that in the case of terpenes or terpenic radicals, for example bornyl,
menthyl or menthenyl, the alkyl groups of the terpene are not considered as
substituents.



one is hydrogen and the other is a halogen atom a (([err]-Cferr])alkyl or
a 15 trifluoronethyl, are preferred. A preferred group of
conpounds according to the present invention is the group of
conpounds of the formula [err]

I n which: 20 - Rerr] and Rerr] g\re as defined for the conpounds
of formula (1); - Rerr] ishydrogen or a group
-CHerr]Rerr]; - Rerr] is hydrogen, or when the
substituents g[err] hand/ or [err re ot

(Jerr]-derr])al kyi® ﬁ_"@?‘f"%‘ Fo‘&‘élH eé”'ﬁ@%s Je §pample J¢yelapronyly r oup:
- g][ Fr r] is Ey:gfclogmtyl acjh‘.kihagﬁn eyclotieptyl, ( Efcdoactyl Cand r ¢yctddeyyl, owhizh are
trifluoronet

(derr]-Cerr] a‘lll% fm%dr oL ¢ %ﬁ%@ld {’ﬁ ?ly%sa&%ag};%%clac“m oupy 3,

hal ogen at om (51(@[)@1&(9]:3: Ceemp] pal Ryhalogera 1su¢hf|a¢sor23mstlwwclohml-y, 26—

7 5 dlmethylc%l%ﬁéﬂ 1306k 25 614 ku%@zza&&gg??m B 's_hydrogen

and the other is a ge at om r
trifluoromethyl; The fuse abndge‘gr%l spie;dicysHe i fHPY 1g|rta§1ca1s th% may be

Anong t hese CQéfpemadﬁxclddbCﬁﬁ eRdmple SiéyRId[R2A Jhéptyl or norbomyl radicals, bornyl,
Lerr] isobornyl, noradamantyl, adamantyl, bicyclo[3.2.1Joctyl, bicyclo[2.2.2]Joctyl,
u'icyclo[5.2.l.02’6]decy1, spiro[5.S]undecyl, bicyclo[2.2.2]oct-2-en-5-yl and
10 tricyclo[2.2.l.02’6]hept-3-yl, said radicals being unsubstituted or monosubstituted
or polysubstituted by a (C1-Cg)alkyl, a halogen or a (C1-C4)alkoxy, examples

being 1,3,3-trimethylbicyclo[2.2.1]hept-2-y1 or fenchyl. |
In the present description, the alkyl groups or the alkoxy groups are linear

or branched. Halogen atom is understood as meaning a chlorine, bromine, fluorine
15  oriodine atom.
According to the present invention, the compounds of formula (I) in which :
- X1 is a group -NRR3;
- 22, 83, 24, £5, 86 and w3, W3, W4, Ws, Wg are identical or different and
are each independently hydrogen, a halogen atom, a  (C1-C4)alkyl, a (Ci-
20  Cg)alkoxy, a trifluoromethyl, a nitro or a (C1-C4)alkylthio, with the proviso that at
least one of the substituents g7, 23, 84, 85, 8¢ and at least one of the substituents
w2, W3, w4, w5, wg are other than hydrogen;
- Ry is hydrogen or a (C1-Cg4)alkyl;
- Ry is a non-aromatic (C3-C]5)carbocyclic radical which is unsubstituted
25  or monosubstituted or polysubstituted by a substituent selected from a halogen
atom, a (C1-Cy)alkyl and a (C1-Cg)alkoxy;
- R3 is hydrogen or a group -CH2Rg;
- R4 and Rs are each independently a hydrogen, a (C1-C4)alkyl or a
trifluoromethyl; and
30 - Rg is hydrogen, a methyl group or an ethyl group;
and their optional salts, are preferred.
Among the compounds of formula (I) in which X1 is a group -NRjR,
those where Ry is hydrogen are preferred.



—

i n which:

- Rlerr] and Rerr] are as defined for the -

conpounds of formula (1); - Rerr] is as defined for the
conpounds of formula (la); 10 - g'[err] is hydrogen, a chlorine
atom a fluorine atom a nethyl group or a trifluoromethyl;

- g'[err] is a chlorine atom a fluorine atom a methyl group or a

trifluoronethyl;

- Wlerr] i€ a chlorine atom a fluorine

atom a nethyl group or a 15 trifluoromethyl; and - V\l[err]
and W [err] are each dr ogen o ne s Qgen the other is
chlorine atom a fv’ms?r? ihe gompounds pft u%f’éewé\rc m#sr?apoh‘&aﬁmora

and their optigsow -

-ORy), ttltose avtereR) 1§ £ UB Brtrimeatiyhieyole(d.2. 1Thept-2-yl radical oflae nore

particularly &ﬁg@o@%sq]&?@pﬁ%ﬂ&l%ep' D‘?’? of for mula (1'a) 1n 20  which:

- Rerr] is h

1, 3, 3-tri met hyl bi cy‘bhmfgztl@ Qnmndgotjlfoﬂm&d(ﬁ,athose)whe@ R3 is hydrogen or a

b| cyclo[3.2. 1]
conpounds of for
g' [err] and g'[err

]Ara%g qeamonads offormyla @Mb@ssn‘érﬁerére il Ry ané R RE

iﬁé@&ﬂf%’g‘mg@n mprefemd R[ err] S as defl ned for the

wlerr],

(1"a); each hydrogen or Ry is hydrogen and R is a (C;-Cg)alkyl, are preferred. 8

Among the compounds of formula (I), those where gy, g5 and gg are

hydrogen and g3 and g4 are as defined above for the compounds of formula (), are
10  preferred.

Among the compounds of formula (I), those where ws and wg are

hydrogen, w4 is a halogen atom, a (Ci-Cglalkyl, a (Ci-C4)alkoxy, a

- trifluoromethyl or a (C1-Cg4)alkylthio and either w2 and w3 are each hydrogen or

_ one is hydrogen and the other is a halogen atom, a (C1-Cyalkyl or a
15  trifluoromethyl, are preferred.

A preferred group of compounds according to the present invention is the

group of compounds of the formula

20

CONR R,

(1a)

in which:

- R1 and R are as defined for the compounds of formula (I);

- R3, is hydrogen or a group -CH2Rg3;

- Rgq is hydrogen, or when the substituents g3, and/or g4, are other than a

(C1-C4)alkyl, Rg is hydrogen, a methyl group or an ethyl group;

25

- g3a is hydrogen, a halogen atom , a (C1-Cg4)alkyl or a trifluoromethyl;
- 844 is a halogen atom, a (C1-C4)alkyl or a trifluoromethyl;
- W43 is a halogen atom, a (C1-C4)alkyl or a trifluoromethyl; and -



and their optional salts. Especially preferred are the

conpounds of formula (1'a) in which: - g'[err] is hydrogen, a
chlorine atom a fluorine atomor a nethyl group; - g ferr]
is a chlorine atom a fluorine atomor a nmethyl group; 5 - W[err]

is achlorine atom a fluorine atom or a methyl group;
wlerr] and w [err] are each hydr ogen or Bne is hydr ogen and the ot her Is a
chlorine atom a fluorine atomor a nethyl group; and -

‘Rerr], Rerr] an err are as deLl ned for the cqnpounds of fornula (I'a);
and their optional~ W3 are each hydroggena5ne s ddrogen aﬁﬁdb‘bo&efé%#pounds

according to hhlegemmeﬁi, hQGHC&;)AI%oramﬂu&bﬁﬁmypf conpounds of the fornula

[err] - : - Rerr] and Rerr] are

as defined for the%%%gfl%‘gmg ornul a (1) - Rerr],

vv[err] vv[err], w[érmqrxgtQ@sercpinpamdsg{heserc}fthcﬁ)ramlajefi ned for the corrpounds
formula (la); and - Rerr] is a : )

(C[err] C[Serr])alkyl; R%jthelr optional salts. 20

Among these conpounds, those of the forwula CONRR,

[err]

9

g|3a

in which:
- R] and R are as defined for the compounds of formula (I);
- R3, is as defined for the compounds of formula (Ia);
10 - £33 is hydrogen, a chlorine atom, a fluorine atom, a methyl group or a
trifluoromethyl;
- g4a is a chlorine atom, a fluorine atom, a methyl group or a
trifluoromethyl;
- W'4a is a chlorine atom, a fluorine atom, a methyl group or a
15  trifluoromethyl; and
- W'23 and w'3g are each hydrogen or one is hydrogen and the other is a
chlorine atom, a fluorine atom, a methyl group or a trifluoromethyl;
and their optional salts, are particularly preferred.
The more particularly preferred compounds are those of formula (I'a) in
20  which:
- R} is hydrogen;
- Ry is a 1,3,3-trimethylbicyclo[2.2.1]hept-2~-yl radical or a
bicyclo[3.2.1]oct-3-yl radical; .
- R33 is as defined for the compounds of formula (Ia); and
25 - W'2a, W'3a, Wda, 232 and g'4a are as defined for the compounds of
formula (I'a);



-

i n which: - Rlerr] and Rerr] are as defined for the
conpounds of formula (1); - Rerr] is as defined for the
conpounds of fornula (la); - wWlerr], wlerr], wilerr],
g'[err] and g'[err] are as defined for the conpounds of 5 formula (1'a);
and - R[err] is a nethyl g(rjoup; and their
optional salts, are particularly preferr The nore
particularly preferred conpounds are those of forrmula (I'"b) in whi ch:
10 -- R err] is hydrogen; - Rerr] is a

1,3, 3-trimet hyl bi c*}‘&@?@ont@]aﬂléﬁi@ 2-yl radical or a

bi cycl of 3. 2. 1] oct - - Bspébiallft éféﬁ'edarethecompoundsof-foﬂlﬁi(l]a)irﬁwﬁﬁthdefl ned for
t he conpounds of forrruJ i s.a.nmethyl group;

e)f@rarﬁhlorwe[aéqmﬂ]aﬂ@wrnmﬁqm a%a et BF9uPyr ¢ " as

and 15 - W éﬂs

defined for the cony@ytsdschmdnne atom, & fiuorineatdrh on3 methyl group; and their
opt i onal aI ts C conpounds of
formila (I - th 48 isa chlonngﬁgﬁl hﬁ'uln)fnq[){t&fnﬁr a‘?ﬂetﬁi}?;&rgﬁ a chl ori ne
atom a fl uor| ne at Maoandawaatarnjbaqyrhj@pogegmr one is hydroggn pad the pthemischl or i ne
atom a fluoremenﬁéeaanoaﬂaoﬂﬁ‘éitmn&ra%thy1gmup,and - Wlerr] is a

chlorine atom a yorine atom or - Wlerr]
and W [err] are eat:ﬁl@ﬁ?%géma’@raséﬁgn?‘%gﬁgﬁ%@@ﬁ“%ﬁ?d’ftf?@‘%ﬂ da8 is a
chlorine atom a fmellﬁepﬁémalfs a nmet hyl group; and

Rlerr], er r ] R[ Rn&lxexa ge{r A érgh; %ggpg%ﬁg:ﬁs &I%grdfinogr 1o Hx% 189&}%%%9}119

formula (

preferred grogpqufemmmddgfﬁnd'mlﬁg to the invention is the group
of conpounds of the fornula:
10 [err

Rse oLrRlR2

- (1)
g4a W3a
&3a R w
4a
in which:
15 - R} and R) are as defined for the compounds of formula (I);
- R3a, W2a, W3a, W4a, g3a and g4a are as defined for the compounds of
formula (Ja); and
- R5p is a (C1-C4)alkyl;
and their optional salts.
20 Among these compounds, those of the formula

(T'b)




I'n which: - Rlerr] is as defined for the conmpounds of fornula

(r)y; and - Rerr], wWerr], werr], werr], g[err] and g[err]
are as defined for the conpounds of 5 formula (la); and
their optional salts. According to another of its features,
the present invention relates to a 9Drocess for the preparation of the

conpounds of formula (1) and their salts, wherein: 10 1) a
functional derivative of the pyrazol e-3-carboxylic acid of the formula

[err] in which werr], wWerr], wWerr], Werr],

werr], glerr], g[&’rﬂ“"hg[err] glerr], glerr], Rerr], Rerr] and Rerr]
are as def i neleandKzi‘&reas)dﬁﬁmdd&thécémpamﬂdaoffo)mulasa);reat ed with a

conmpound of the 15
X err] (XX V) R3a(i)sra[y‘8e?inedforthe %mpohungg[offOTmula( 2% Jefined for the

conpounds of for nut #'Za )W'3an¥'4a, g3a and g'4a apg as Kbﬁn%@l‘t mmcmmdmﬂ s
optional | y copyffifda)an@ne of its salts.

- R’sp is a methyl group;
and their optional salts, are particularly preferred.
The more particularly preferred compounds are those of formula (I'b) in
which:
10 - R1 is hydrogen;
- Rz is a 1,33-trimethylbicyclo[2.2.1]hept-2-yl radical or a
bicyclo[3.2.1]Joct-3-yl radical;
- R3j is as defined for the compounds of formula (Ia);
- R'sp is a methyl group; and
15 - W'2a, W'3a, W4a, 2'3a and g'4a are as defined for the compounds of
formula (I'a); |
and their optional salts.
Especially preferred are the compounds of formula (I'b) in which:
- g'34 is hydrogen, a chlorine atom, a fluorine atom or a methyl group;
20 - £'44 is a chlorine atom, a fluorine atom or a methyl group;
- W'4g is a chlorine atom, a fluorine atom or a methyl group;
- w24 and w'3, are each hydrogen or one is hydrogen and the other is a
chlorine atom, a fluorine atom or a methyl group ; and
- Ry, Ry, R3, and R'sy, are as defined for the compounds of formula (I'b) ;
25 and their optional salts.
Another preferred group of compounds according to the invention is the
group of compounds of the formula:



One of the obtention process according to the invention (process A is.
suitable for the preparation of the conpounds of formula (1) in which

X[err] is a group -NR[err]Rerr]. This process is
characterized is that: 5 1) a functional derivative of the

pyrazol e- 3-carboxylic acid of formula (II%) as defined above, is
treated with an am ne of the fornul a: 1

HNR err] Rl err] (rer) in which Rerr] and R err] are as defined for
t he conpounds of formula (I); and R, 2) the resulting conmpound
is optionally converted to one of its\salts CQRPR, As the functional
derivative of the acid (Il) it is possiblelto use the acid chl ori de,

t he anhydride, a m xed anhydri de~a Cfe NC err]-al kyl ester in which the

al kyl is linear or branchf an acth vated ester, exanpl e the

p-ni trophenyl ester, or the ee aéhg appropriately activated with
or benzotriazol- 1

-yl oxytri s(di met hyl am no) phosphoni um hexaf | ugr ophosphate 15 (BOP).

Thus, in the process A according : went#d on, the chloride of the

pyrazol e- 3-carboxylic acid, obtained b gcting thionyl chloride with the

aci d of formula (11), can be reacted WG h an amine HNRlerr]Rlerr], in

an inert solvent such as a chloringted sSblvent (for exanple

di chl or onet hane, dichl oroet hane, chlorofgrm, an 20 ether (for exanple

tetrahydrofuran; dioxane) or an amide (fof® exanple N, N- :

di met hyl f or mam de) in whithr an i nert atnosphere, at a tenperature between

O[err]C and r i 0 tertiary am ne

such as triethyl am ;]kgrﬂ; kfmeatfwrrtgf ﬁ?‘ﬁ%‘?’gﬁgﬁﬁ%@ﬂ%ﬁ%;‘r@di ne.

One variant of the-&aacmurwsafwm,cgzawd%miasﬁsﬁneg&rébepomgowdmofed 25

anhydri de 5f Tf&%uﬂ&t[g);Of formula (11) by reacting ethyl chloroformate with

the acid of fo laqpé,l l%\laf n the presence of a base such as

triethyl am ne, andaP‘i T qpYonay;sgits. m xed anhydride with an am ne

HNR[err] Rl err], inAzcodingetd asothér af idi felursspdrt present inventionurethtes ®nai nert

at nosphere, at_rqom.tepgperatur i he esepnce .as
triethylam ne Pro§g®s for® He p%ﬁ%‘?ﬁ%? O(%bttugn‘foﬁm%&o%gj&“@g@mfaﬁ%ﬁp%ﬁtsﬁ%s’
i nvention (prodessnB) is suitable for the preparation of the

conpounds,;pf formnu I1§1a Glnctibflal WetiGativElof tel pyrdzofe- SLeAWBxylicctd Sfithe formula
This process is chafacterized in that:

In

in which w2, w3, w4, ws, wg, €2, £3, 24, €5, 26, R3, R4 and R5 are as
defined for the compounds of formula (I), is treated with a compound of the
15 formula ‘
H-Xj (XXIV)
in which X is as defined for the compounds of formula (I); and
2) the resulting compound is optionally converted to one of its salts.



12 1) a functional derivative of the pyrazol e-3-carboxylic
acid of formula (I1) as defined above, is treated with an al cohol of
t he formul a: HO Rl err] (XI'V)

in which R2 is as defined for the conpounds of formula (1); and 5

2) the resulting conmpound is optionally cpnverted to one of its salts.

As the functional derivative of the acid ) it is possible to use the
acid chloride, the anhydride, a nmxed anhydride, or the free acid
appropriately activated wi.th for exagp

| e ; . .
N i Cycl ohexyl car HOBR OfithRs ObieBfion PEREss: pYCRIRE fo the invention (process A) is

yl oxytri s(di medulitibleforthy preparition ofl thelfvorpblmdy cfifomtyld ) én hick)X; 5@ group
Thus, in the p -@\@feifs B according to the invention, the chloride of the
pyrazol e- 3-car acid, obtained by reacting th| onyl chloride with the

acid of forrruTlaSptdcySSIS:aharmemsd@ﬂ;dtWth an al cohol HOR2, in an

i nert sol vent such {

di chl or ome?hane g ﬁsa %ng?rh%ggmm W or of o?ﬁg&d{&@ cafﬂo&&ll@éﬂgpf??%?ulg anp e
t et r ahydr of ur 2% d¢ ’ﬁﬂeﬂﬁdm%lﬁ?" thg lan- 15

di met hyl f or mani de), under an inert HNRFRAEr e mgt a tenperature between

Such &5 tri et HIHPRET o 13 s #Sfpﬁ@?%ﬁ S rBraids ot Sopi @eendy ¥ 1" "
pyridine at room tel)nl’atrwsultmg compémdps epmmaﬂy convertedto one of its sals.
4-di met hylam nopyri gi B functional derlvatlve ¥% Pis %&glfb% %gﬁ%g g é&;

process B consists in preparl ng a _@/‘
formula (11) shloridestherpphydnide, a ik @,ea alkyl ester in which thealkybr nul a

(1), in the pg %@M b@incﬁe@%ﬁ%cﬁ%éﬂ éxter| fdr%k&lﬁbl%%é‘ﬁmt?dﬂe%ﬁ%ﬁ&f e thei d
m xed anhydri

e e (Feg'hid anenoenata{} IR S cXpble, NNy oip BB o i e

such as darr i bedwptriarohb-yloXytris(dimethylamibo)phogphaniyno n derdfluonaphospipte at i on
st eps of g %unds of formula (1) and nore particularly in the
preparati on of i nt er nedi at e conpound of formula (rr), it can be

necessary and/ or deBiusaiin dhe prqeesst 4cacoording itg ¢he inveationt theechlonids: pf the
groups pr esentpﬂ&o‘?&ﬂ-cﬁb‘éxﬁic 5&8’ ﬁé‘d" Bﬁ’?ea@ﬁﬁfﬁﬂ&ﬁﬁ ’chﬁir'ﬁg vith M RE of

hydr oxyl or gr oup rot Qn ¢an be carrled ut using

ok
convent i onal prHPB'@t eﬂasd’e re % %@mla% s&g bR iegtsplyent ik asd i ve
G oups i n O gaghleridabedSobieny (for exaniple dichlororhéthines dichlodsutitank) éifisroforhl)] @her ,

1973 and 55' Pre eei\'cffjo}/ %x%ﬁf‘e'%etr%ﬁ'y&ﬂ%[ Cdioxane) or an amide (for example N,N-
dimethylformamide), under an inert atmosphere, at a temperature between 0°C and
room temperature, in the presence of a tertiary amine such as triethylamine, N-
methylmorpholine or pyridine. .
One variant of the procedure of process A consists in preparing a mixed
25 anhydride of the acid of formula (II) by reacting ethyl chloroformate with the acid
of formula (1), in the presence of a base such as triethylamine, and reacting said
mixed anhydride with an amine HNR]R2, in a solvent such as dichloromethane,
under an inert atmosphere, at room temperature, in the presence of a base such as
triethylamine.
30 Another obtention process according to the invention (process B) is suitable
for the preparation of the compounds of formula (I) in which X is a group -ORj.
This process is characterized in that:



Synthesis, T.W Geene and P.G MWitts, John Wley & Sons publishers, 1991.
Renoval of the protective groups can be carried out in a further

appropriate step 13
using the methods known to those skilled in the art and which-do not nodify
t he remai nder of the concerned nol ecul e. The resulting
conpound of fornmula (1) is isolated by t conventi onal techni ques. 5
Dependi ng on the nature of the substituents, the corrpound of forrrul a (1)
can optionally be gsalified. Salificatjon is effected tre h the
chosen aci d f 2 fpchpral eEV%tB‘Ie\ng e pyragaleRatArbay I‘?&‘df \ghs

di ssol ved f or asdefitied above, ismeatedmﬂﬁidwéomeﬂtha&'omm.hyl et her, ln an

al cohol such as propan-2-ol,-in ac ?ogrg or {,@ﬂ") di chl or onet hane, with a
solution of the chosen acid in the sol gi ves the 10

cor r espondi nginswhich Ratis amdefhledfmthceomwmdheffommubr(ﬂi,emhl t echni ques.

The hydroghl ori deha)m‘sm ?fti?n cGEJpo%ﬁ &%gﬁonamr(' %Bﬁ‘é Sfltsdéamdro'

genphosphat e, net urrara

napht hal enesul f onafié the flmcuami @Bﬁ%‘@ﬁe@ftﬂhﬁcﬁ‘iﬁ @D it d¢ P@ﬁ@&ﬂ?)l“éus‘hﬂ@ #idpar ed
in this way. chlonde, the anhydridé; aGRIXBE Hitsimiridé, JrQhéT’ﬁ'la@laélh |abp1%f>ﬂat9fy%ﬁ{'ﬁ€d

oo o VLB L et N ocpergmotimgd ™ iR o 2
-CHerr]Rerr yloxytrm(dnmbtht}{_aanmd)ph@phqxdumgxenaﬂnor@mlmte BCRerr])al kyl group
are prepgped TRES 3 the Pro&ss B &lordin@ b Me invention, the chloridé' of the

pyrazole-3-carboxylic acid, obtained by reacting thionyl chloride with the acid of

formula (II), can be reacted with an alcohol HOR?, in an inert solvent such as a
chlorinated solvent (for example dichloromethane, dichloroethane, chloroform), an
ether (for example tetrahydrofuran, dioxane) or an amide (for exampie N,N-
15  dimethylformamide), under an inert atmosphere, at a temperature between 0°C and
room temperature, in the presence of a tertiary amine such as triethylamine, N-
methylmorpholine or pyridine, or in pyridine at room temperature in the presence
of 4-dimethylaminopyridine.
One variant of the procedure of process B consists in preparing a mixed
20  anhydride of the acid of formula (I) by reacting ethyl chloroformate with the acid
of formula (1), in the presence of a base such as triethylamine, and reacting said
mixed anhydride with an alcohol HOR2, in a solvent such as dichloromethane,
under an inert atmosphere, at room temperature, in the presence of a base such as
triethylamine.
25 During any one of the preparation steps of the compounds of formula (I)
and more particularly in the preparation of the intermediate compound of formula
(1), it can be necessary and/or desirable to protect reactive or sensitive functional
groups present on any one of the concerned molecules, such as amine, hydroxyl or
carboxy groups. This protection can be carried out using conventional protective
30  groups such as those described in Protective Groups in Organic Chemistry, J.F.W.
McOmie, Plunum Press publisher, 1973 and in Protective Groups in Organic
Synthesis, T.W. Greene and P.G.M Wautts, John Wiley & Sons publishers, 1991.
Removal of the protective groups can be carried out in a further appropriate step



SCHEME 1 [err] 15
The first step, aferr], consists in preparing an alkali nmetal salt of the
acet ophenone derivative of formula (1V), in which R[err] is hydrogen or a
group -CH err]Rerr] in which Rerr] is hydrogen or a
(err]-Cerr])alkyl and g[err], g[err], glerr], g[err] and g[err] are

as defined for (1), and then adding an e¢ti nol ar anount of diethyl oxal ate
(step b[err]) 5 to give the ketoester salt of formJIa (V)

0 {1 Pt SRR bk el KB Sl ol o 0.

obt ai ned by teainder of the@orsetnadianclecled in Bul | . Soc. Ch| m Fr. 1947 14

L0%8, 45100, SO0 UL S g FERAACED i s0REAHTHRLBRBAIGRL: 51 P

et hanol with tepbnigessi vative of for mul a (IV) and then addi ng d| ethyl .
oxal ate ag descri bg e[im Cnd8 O e sibReifiRhe] £ ool bl gn%
tenperature of the g% ve\r%eon;% gai VEeSs s Y oun c} %I ch M
- K andcan fptionaily 1ﬁcat1on 1s e ected yﬁppapngnt plggse% ase

Wner e R [err]acd Cﬂ{nebxrghmctsbﬁeﬁd kh'batnﬁﬁt &t thevfilek b@sre@aﬁgoabéwobex lelin i um (M

Li) and the etoe ter.,s err err obtalned b
the ) M L orEk SR Ryt efnéh inyah Spoid) GhPH. T pRinbldlodp aB8oRe 9B 4TS 00"
using the Ii tdmchlmromethanes sfith aosoluteonaoitht ghokieniacilziartbe samasolvendrgivescheent |

T otop dber  forbSiingtals which if KL “%“’W@i?ﬁ%gﬁ?ﬂ LRCREh&D LI L excess
20  hydrazine (hyBhaz ycko dhydrebrgmi u@d@e,h}wd@gpmlfgf@; udihydrp- ar e

refluxed in genpho shaiel ﬁleﬁfahékulﬁﬁﬁﬁ' @!ala%é 'rﬁzﬂedté‘ fufthte\HaShthAleN@1fbHe
pyrazol e- 3- car dol>r< ate In step d[err]

e conpound. B BPaRSSaLATare, osswamBleqite PrOvHTl indRS PeY  eat ed With a

strong base, such ke scothpoundsy dofi dermmula S@)i are) prepdeedi ceordingv entvarioas gi ve

an 25 EI on, roE&hﬁesl s reacted with a conpound of fornula (VII), in which

is a hal o% preferably chlorine, bromne or iodine, Rerr] is
hydr ogen and W er r The aprapoynds wf fermula Tk in whick{ Bg < R'3 and is hydrogen or a
group ~-CHoRg in which Rg is hydrogen or a (C)-Cg)alkyl group are prepared

according to SCHEME 1 below:



and Rlerr] are as defined for the conpounds of fornmula (1), to give the
conpound of formula (1 X). The reaction is preferably carried out in
toluene at a tenperature bet ween roomtenperature and the refl ux
tenperature of the solvent so as to obtain 30 t he expected conpound of
formula (1X) in majority. Wen the reactign is carried out in

N, N-di net hyl f ormram de at a tenperature bé ween 0C and room

tenperature, it is observed that the position isomer of the fornul a:

16 &@3&? is fornmed in
majority. Al ternatively, i é[err] t he corrpound of
formula (V) and an 8xcess Ko t he hydr azi ne dergl vative h g}]

(VIT1), in which Rer werr], Werr], vv[ef i : M dvv[err]
5 are as define Q B—CUTIDURYS o(1v1)orn£|1a 1), A ef luxed_imn acetic
aci d; preci :)ki“ta in icéd water givesthe &orgounds GTCHoR I a

(Ix). JT step, f[err] hydrolysis of fhe compdunds of fofnula
(I'X) in an al kaline fedi um foll owed by acj difg,catiog, gives {he
expect ed conmpounds of formula (11): The hydrolysis is carried out
using for exanple an al kali netal hydroxide such as 10 pot assi um
hydr oxi de, sodi um hy é%ﬁgﬁﬁ lithium hydroxide, in an inert sol vent
such as water, nethanot anol , di gxane or a ure of these solvents,
at a t enperat u 82(2@ en 0C and”the M&gperature of the
sol vent . npounds of (| X) H| n which err] is
hydrogen are pref erabty—————pr epabec g § QqAﬂﬁnd en d[err]
descri bed above. 15 b The conp of f rmJI a (IX) inwhich Rerr]
and R[err] are other than hydr ogen arg, pr erably prepared using step
e[err] described above.

NH

L0, . HN-NH c w, (VII):
CH,COOH = CH,COOH

COOAlk

gs _ _N »

(VD

M=Na, K, Li
Alk =CH,, CH,CH,
Hal=Cl, Br, 1
R'; =H, CH;, CH,-(C,-C)alkyl Ws




The compounds of formul a (IX) inwhich R[err] =

CHerr]-(Cerr]-Cerr])al kyl are preferably prepared either fromthe
conmpounds of fornmula (1X) thenselves, if Rerr] - and R[err] are other
t han hydrogen, or fromthe conpounds of fornmula (M), if Rerr] =H 20
according to SCHEME 2 bel ow

17 15 scHEME 2

[err]

The first step, aj, consists in preparing an alkali metal salt of the
acetophenone derivative of formula (IV), in which R'3 is hydrogen or a group
-CHpRg in which Rg is hydrogen or a (C;-C4)alkyl and g3, g3, g4, g5 and gg are
as defined for (I), and then adding an equimolar amount of d1ethy1 oxalate (step b})

5  to give the ketoester salt of formula (V). .

In the particular case where R'3 = H, the alkali metal will preferably be
sodium (M = Na) and the ketoester salt (V, Alk = CH3) will be obtained by the
process described in Bull. Soc. Chim. Fr., 1947, 14, 1098, using sodium methylate
in methanol to perform step aj. Step a] can also be carried out by reacting

10  potassium fers-butylate in ethanol with the derivative of formula (IV) and then
adding diethyl oxalate as described above. The reaction is carried out at the reflux
temperature of the solvent and gives the compound of formula (V) in which M = K
and Alk = CH2CH3.

In the particular case where R'3 = CH3, the alkali metal will preferably be

15 lithium (M = Li) and the ketoester salt (V, Alk = CH2CH3) will be obtained by the
process described in J. Heterocyclic Chem., 1989, 26, 1389-1392, using the lithium
salt of hexamethyldisilazane in an inert solvent, such as diethyl ether or
cyclohexane, to perform step aj.

In step ¢ the compound of formula (V) prepared in this way and excess

20  hydrazine (hydrazine monohydrate or aqueous hydrazine solution) are refluxed in
acetic acid. Precipitation in iced water gives the pyrazole-3-carboxylates of
formula (VI).

In step di the compound of formula (VI) obtained in this way is treated
with a strong base, such as sodium hydride or sodium amide in a solvent, to give an

25 anion; this is reacted with a compound of formula (VII), in which Hal is a halogen,
preferably chlorine, bromine or iodine, R4 is hydrogen and w2, w3, w4, w5, wg
and Rs are as defined for the compounds of formula (I), to give the compound of
formula (IX). The reaction is preferably carried out in toluene at a temperature
between room temperature and the reflux temperature of the solvent so as to obtain

30  the expected compound of formula (IX) in majority. When the reaction is carried
out in N,N-dimethylformamide at a temperature between 0°C and room
temperature, it is observed that the position isomer of the formula :



5 Step a[err] consists in preparing a

4- br ononet hyl pyr azol e- 3- car boxyl ate of . formula (X) by reacting

N- br omosucci ni mde with a conpound of formula (VI) or (I'X) in which
R[err] is a nmethyl group. The reaction is carried out in an inert solvent
such as carbon tetrachloride, in the presince of di benzoyl peroxide, at the
refl ux tenperature of the solvent. () When a conpound of
formula (VI) is used, bromnation in step aferr] is preferably
carried out wth a conmpound whose Rgtrogen atom of the pyrazole is
protected (Y = N-protective group).>QonventiCGEKMIKN- prot ecti ve groups wel |
known to those skilled in34 Juch as_tert-butoxycarbonyl, are
used as N-protective g Stiép b[err] consists in
preparing a conpound of fornu (4, X 0N k| 3 gg'[err] is a
CHerr]-(Cerr]-Cerr])al kyl _group EX re th?n an organocuprate
(Alk')[err]CuLi, g4 18
in which Alk' is a (Cerr]-Cert])alkyl groum, THe réction is carried out
by the process descri bed it patent applicatign EP-A-0658546.

When a conpound of forrmula (VI), whose nitrogen afom of the pyrazole is
protected, is wHoimntedihnyajoritgd, the N-protective group is renoved after step

The conpounds of 1 oiiRatARy TR sURRT %%%d%??i%?%@éﬁ?é&”ﬁ%%ﬂe
R'[err] and  hydrazinexdesivstipe oCfjrmuld rip whickRidc RSRWer WB, Wd, wistaad wéhan
%‘1 rogen os vh&% & QLARA" for thé compBlds! of fimula ()P aRPATRLed i Uollid) dcid?
. precipitation in iced water gives the compounds of formula (IX).
In step f1 hydrolysis of the compounds of formula (IX) in an alkaline
medium, followed by acidification, gives the expected compounds of formula (II).
The hydrolysis is carried out using for example an alkali metal hydroxide such as
10  potassium hydroxide, sodium hydroxide or lithium hydroxide, in an inert solvent
such as water, methanol, ethanol, dioxane or a mixture of these solvents, at a
temperature between 0°C and the reflux temperature of the solvent.

The compounds of formula (IX) in which R4 is hydrogen' are preferably

prepared using steps ¢1 and then dj described above.
15 The compounds of formula (IX) in which R4 and Rs5 are other than
hydrogen are preferably prepared using step e} described above.

The compounds of formula (IX) in which R'3 = CH»-(C1-Cy)alkyl are
preferably prepared either from the compounds of formula (IX) themselves, if R4
and Rj5 are other than hydrogen, or from the compounds of formula (VI), if R4 =H,

20  according to SCHEME 2 below:



19 SCHEME 3 [err]

20 In step a[err] the nitrogen atom of the conpound of formula (V)
(R[err] =CHerr]) is protected by a N-protective group such as
tert - but oxycarbonyl (Boc) according to t he net hods known to those
skilled in the art. Step b[e7rr] consists in preparing a

4- br ononet hyl pyrazol e- 3- car boxyl ate of . formula (XVl) according to the
nmet hod previously described in step a[err] of SCHEME 2.

In step c[err] the conpound of formula (XVI) is treated with a conpound of
formula Rlerr]-A (XVIl1) in which Rlerr], as defined for (1), is other than
hydr ogen or than a (derr]- C[errSJO}m-‘,MEIZ and A is hydrogen or a cation
such as an al kali or -alkaline earth 10 nmetal cation dBra quaternary
anmoni um group such as tetr@gt hyl amoni um I A conmpound of
formula (XVI11) in which R et i s #COOMdkr]-Cerr])al kCk
hydroxy(C[err]-Cerr]) alf%oxy lp prlepared using a (Clgrr]-
- di al cohol as gieagent _of\foNula (XVI1) in theprese
~nucl eophilic base suc a I nmet al dride?Bs
pot assi um hydride. 1 m xture of 'ester
step f[err] to give&the acidgof formula (1] e Be tained in step
c[err] of the process d%endl ng on the values o Rlerr].

A conmpound of for 111) in which Rlerr] is a (&lerr]-Cerr])alkylthio

s0di um or
saponified in

is pr epar ed S(wporz(ntp[ @;%CH@ rr])thioal cohol,as reagent of formula
(XVIl) in the presence 20 non-nucl eophi lic bdSe sjug Eas a netal
hydride, for exanpl eysogi um or pot assi um hydri de. | f
need be, the ester o forrruI@ (XVIII) obtained in step ferr], in which
Rlerr] is a Al

—C W,

R, Rs

We Vs
with R, and R, # H

Alk = CH,, CH,CH,
AlK' = (C, -C,alkyl &
(VD or @) :RY=CH,~(C,-Calksl

5 Step a2 consists in preparing a 4-bromomethylpyrazole-3-carboxylate of
formula (X) by reacting N-bromosuccinimide with a compound of formula (VI) or
(IX) in which R'3 is a methyl group. The reaction is carried out in an inert solvent
such as carbon tetrachloride, in the presence of dibenzoyl peroxide, at the reflux
temperature of the solvent.

10 When a compound of formula (VI) is used, bromination in step 23 is
preferably carried out with a compound whose nitrogen atom of the pyrazole is
protected (Y = N-protective group). Conventional N-protective groups well known
to those skilled in the art, such as ters-butoxycarbonyl, are used as N-protective
group.

15 Step b2 consists in preparing a compound of formula'(VI) or (IX) in which

- R'3 is a CH»-(C1-C4)alkyl group by reaction with an organocuprate (Alk")2CulLi,



(derr]-Cerr])al kylthio, can be converted by the action of an oxidi zing
agent such as hydr ogen peroxi de or neta-chl oroperbenzoic acid to give
a conpound of fornmula 25 (XVI'11) in which Rerr] is a
(derr]-derr])alkylsulfinyl or a (CJerr]-Clerr])alkyl sul fonyl.

A conpound of formula (XVII1) in which Rerr] is a cyano can be prepared
usi ng a quaternary amoni um cyani de, for 1§xarrpl e tetraet hyl anmmoni um cyani de
or a netal cyanide such as sodi um cyanide, as reagent of fornmula (XVII); in
t he | atter case _the nucl eophilic substitution reaction of step c[err]
is carried outn whighhalksis a (Gr-E4ialiod gsoups Hhrarsactiongis cagied out by phe process

A conpound of desdribed a patofitlapplidationEPcA-08583546] i s fluorine can be prepared

using a fluor i nati oy a0ent, 35, LeaGeNL 0l b ibl Biboflh o o i Rbaold O 0

exanpl e pot as pratectéd, uisr opdianaliys @sed, rtheé Ne-protecdive cgroyy s remoyeldeadfitergsteydnt such
.y ; , . £ S
2§npound (Ig" y]E) %?%—@gg%e:}%tﬁ{ﬁnsq%ﬁ%ﬁg Eﬁ%ﬁﬁ%ﬁ Q}fgﬁﬁnr epar %(rj}b;% gg.% m%?i

al kal i or al kal i ne Thacompaends|of Hgmmulx

hydroxi de as ipa grdupal itf\WHith Rg is other than hydrogEn 81‘%‘1[(@1@%)&1&913:@

N- protective g;%l;?edls r Ve%CM ,3'@»? to thé nethods khown to those
skilled in th d according to Db -e[err] the resulting compound
(XIX) is treated with a strong base such as sodi um hydride or sodium
amde in a solvent to give an anion; this is reacted 10 wth a conpound

of formula (VII) in which Hal is a hal ogen, preferably chlorine,
brom ne or iodine, Rerr] is hydrogen and Werr], wWerr], wWerr], Werr],

werr] and Rl err] are as defined for the conpounds of forrmula (1) to
gi ve the conmpound of formula (XX). The reaction is preferably carried
out in toluene at a tenperature between room tenperature and the

reflux tenperature of the solvent so as to obtain the expected 15
conmpound of forrmula (XX) in majority. When the reaction is carried out in
N, N- di et hyl formam de at a tenperature between O[err] C and room
tenperature, it is observed that the position isonmer of the fornula:
[err]



—

20 is formed in majority. In step f[err] the expected
conpounds of formula (11) are obtained by hydr ol ysis of the conpounds
of formula (XX) in an al kali ne medi um fol |l owed by acidification. The
hydrolysis is carried out using for exanple an al kali netal hydr oxi de
such as potassi um hydroxi de, sodi um hydyoxi de or |ithium hydroxide in 25
an inert solvent such as water, net hano]r9, et hanol , di oxane or a m xture of
t hese solvents, at a tenperature between O[err]C and the refl ux
tenperature of the sol vent 22
The conpounds of forrmula (I1) in \/\hi%@t‘%?] = R'[err] and is a group
-CHerr]Rerr] i ich R e¥ddalie ot her than IGHY ogen o bg'ﬁ? a
_ £6Q ;
Al k

(derr]-Cerr])alk and Rlerr] are

rom
is a

met hyl group o% Njuwp 5 23 g; SCHEME 4
[err] H —_— :
g, g,
g5 g
[ v, R, =CH, XV)
Br
I
COOAIk CH, COOAIk
£3 g
R -A
(XVII) &
g3
(XVIID) XVI)
T
COOAlk CH, COOAIlk
€3 gs W,
1) base W
2)(VI):R,=H B s
g3 w6 W 4
XiX
(XIX) XX W
Alk = CH,, CH,CH, | £,
R, #H and (Cl-C4)a1kyl

A = H, cation (I :R,=R", and R,=H



Step a[err] consists in preparing a 4-brononet hyl pyrazol e- 3- car boxyl ate of
formula (XXI') according to the nethod previously described in step a[err]
of 10 SCHEME 2. In step b[err] the conpound of formula (XXI) is treated
with a conmpound of fornmula Rlerr]-A(XVII) as previously defined according
to the procedures descri bed in step c[e 6] of SCHEME 3. In step
c[err] the expected conpounds of formula % |) are obtained by hydrolysis of
t he conpound of fornula (XVII) in an al kaline nmedium foll owed by

23 s doscs BuubS 3 B8 i ROk ool ok i (OGS 0e9 "
protected by a N-protective group such as zert-butoxycarbonyl (Boc) according to
the methods known to those skilled in the art.

Step b3 consists in preparing a 4-bromomethyipyrazole-3-carboxylate of

5 formula (XVI) according to the method previously described in step ay of
SCHEME 2.

In step ¢3 the compound of formula (XVI) is treated with a compound of
formula Rg-A (XVII) in which R6, as defined for (I), is other than hydrogen or than
a (C1-Cy)alkyl and A is hydrogen or a cation such as an alkali or alkaline earth

10  metal cation or a quaternary ammonium group such as tetraethylammonium.

A compound of formula (XVII) in which Rg is a (C1-Cs)alkoxy or a
hydroxy(C1-Cs)alkoxy is prepared using a (Ci-Cs)-alcohol or -dialcohol as
reagent of formula (XVII) in the presence of a non nucleophilic base such as a
metal hydride, for example sodium or potassium hydride.

15 A mixture of esters, which is saponified in step f3 to give the acid of
formula (II), can be obtained in step c3 of the process depending on the values of
Reg. -

A compound of formula (XVII) in which Rg is a (Cy-Cs)alkylthio is

prepared using a (C1-Cs)thioalcohol as reagent of formula (XVII) in the presence
20 of a non nucleophilic base such as a metal hydride, for example sodium or
potassium hydride.

If need be, the ester of formula (XVIII) obtained in step ¢3, in whichRgisa
(C1-Cs)alkylthio, can be converted by the action of an oxidizing agent such as
hydrogen peroxide or meta-chloroperbenzoic acid to give a compound of formula

25 (XVIII) in which Rg is a (C1-Cs)alkylsulfinyl or a (C1-Cs)alkylsulfonyl.

A compound of formula (XVII) in which Rg is a cyano can be prepared
-using a quaternary ammonium cyanide, for example tetraethylammonium cyanide
or a metal cyanide such as sodium cyanide, as reagent of formula (XVII) ; in the
latter case the nucleophilic substitution reaction of step ¢3 is carried out in the

30  presence of a phase transfer catalyst.

A compound of formula (XVII) in which Rg is fluorine can be prepared

using a fluorination agent as reagent of formula (XVII) ; a metal fluoride, for



tn step d[err] of SCHEME 1 or in step e[err] of SCHEME 3, the reaction of

t he conpound of formula (VI) or of the conpound of forrmula (XIX) with
the 5 hal ogenat ed derivative of formula (VIl1) can give a m xture of

vari abl e proportions of the compound of formula (IX) or of the.
conmpound of formula (XX) and their respective isoners of the fornul ae
[err] 10 The two i sofbrs (I'X) and (XI) or the two

i somers (XX) and (XXI'l1) can be separated by the conventional nethods
of chromat ography on silica_gel. The two isgmers (I X) and (XI) or (XX
and (XXI11) a¢xanile patassvmAnerid, vediip thamresencerafa complexipg ggent-uck apy
studyi ng the Rygitémi®aharbé 6i6dd 4sMdbtination agent. Step flerr] or step

f[err] of the process, as de i bed 4 CHE r_ EME 15 3. can al so
be carried out on hc@hmo;{lpgroz(ijmnﬁg %VAV/E‘F(%E‘?@‘ {15 PEPBFed Wing AR ¢ of
formula (11) alkali bt slkabmmnearthahetahleydraxidelsuch as sodium or potassium hydroxide as

Lerr] 5  reagent (XVII). : : .24 _
In step d3, the N-protective group is removed according to the methods
known to those skilled in the art.

In step g3 the resulting compound (XIX) is treated with a strong base such

as sodium hydride or sodium amide in a solvent to give an anion ; this is reacted

10  with a compound of formula (VII) in which Hal is a halogen, preferably chlorine,

bromine or iodine, R4 is hydrogen and wa, w3, w4, ws, Wg and Rg are as defined

for the compounds of formula (I) to give the compound of formula (XX). The

reaction is preferably carried out in toluene at a temperature between room

temperature and the reflux temperature of the solvent so as to obtain the expected

15  compound of formula (XX) in majority. When the reaction is carried out in N,N-

dimethylformamide at a temperature between 0°C and room temperature, it is
observed that the position isomer of the formula :

R6
CH2 COOAILk
W.
gs N /N\ 2
NS w, OO
I
& w W,
g3 6 W
5

20 is formed in majority.

In step f3 the expected compounds of formula (II) are obtained by
hydrolysis of the compounds of formula (XX) in an alkaline medium followed by
acidification. The hydrolysis is carried out using for example an alkali metal
hydroxide such as potassium hydroxide, sodium hydroxide or lithium hydroxide in

25 an inert solvent such as water, methanol, ethanol, dioxane or a mixture of these
solvents, at a temperature between 0°C and the reflux temperature of the solvent.



The process according to the invention, described above, is then applied to
the m xture of the two isoners (Il) and (XIl) to give a mxture of a
conmpound of formula (1) in which Rerr] = Hand its isoner of the
formul a [err] : 5 The
two i soners are then separated by the conventional nethods, such as

for exanpl e chromatography on silica gel2%r crystallization, ultimtely

gi ving the conmpound of forrmula (I) according to the invention.

According to another of its features, the Eresent jnvention relates to 10
- compounds of the fHiefgmpounds of formula'(II) in which R3 = R"3 and is a grqupy{GH2R¢

i n whi ch: in which Rg is othét @b hydreg& 6 thardd @qub@aﬂfﬁ lzfdl R4HnARq are®o€ '] ,

for | " EphavHioset b ttraq acciiife ﬁﬁg@{ﬁe%ﬁépwgmﬁ FE e

conpounds benngmlhylrgrmj:mtaaedfylghmpprocess for the preparation of the
conpounds.of formula (1). According to another of its

features, the present invention relates to a . process for the
preparation of the intermedi ate conp®&HEME4 f or nul a EII) and the

conmpounds of fornul aQHXII) whi ch are useful for the pgfeparation of the 20
QAR err] = H and the ounds of formul a

(Xrrny, i 8 confjri sks the steps of: 2 1) tr SOOAK a

conpound of tg

[(IX), R, = CH3]

(D :R;=R"andR,R; £H

XXI) W

Step a4 consists in preparing a 4-bromomethylpyrazole-3-carboxylate of
formula (XXI) according to the method previously described in step gy of
10 SCHEME 2.
In step by the compound of formula (XXI) is treated with a compound of
formula Rg-A (XVII) as previously defined according to the procedures described
in step c3 of SCHEME 3.
In step c4 the expected compounds of formula (II) are obtained by
15  hydrolysis of the compounds of formula (XXII) in an alkaline medium followed by



25 [err] in which g[err], g[err], g[err], g[err], g[err]
and R err] are as defined for the conpounds of formula (I) and Alk is
a methyl or ethyl group, with a strong base in a solvent, and then
reacting the resulting anion with a conpound of the fornul a:

[err] in which werr], err], Werr], werr], werr] and
Rl err] are as defined for the corrpounds 3!3 formul a (I') and Hal is a
hal ogen atom to give: - either a conpound of the formula:
[err]

acidification. The hydrolysis is carried out according to the methods described in
step f] of SCHEME 1.
In étep dj of SCHEME 1 or in step &3 of SCHEME 3, the reaction of the
compound of formula (VI) or of the compound of formula (XIX) with the
5  halogenated derivative of formula (VII) can give a mixture of variable proportions .
of the compound of formula (IX) or of the compound of formula (XX) and their
respective isomers of the formulae

I
COOAIlk HC COOAIk
H
SN\ //Rs or B \N’N\c/ ~Rg M2
2 s
&
& W W
W
X _ ' (XXI1D)

10 The two isomers (IX) and (XI) or the two isomers (XX) and (XXIII) can be

separated by the conventional methods of chromatography on silica gel. The two
isomers (IX) and (XI) or (XX) and (XXIII) are characterized by their NMR spectra,
especially by studying the Overhauser effect (NOE).
Step f1 or step fg,_ of the process, as described in SCHEME 1 or SCHEME
15 3, can also be carried out on the mixture of isomers to give a mixture of the acid of
formula (II) and its isomer of the formula




when the reaction is carried out in toluene at a tenperature between room

tenperature and the reflux tenperature of the solvent; - or a
conmpound of the formul a: 26
[err] when the reaction is carried.out in

N, N-di net hyl formam de at a tenperature
t enper at ur e; _
(XXV1) or the conpound of

[err]

10

15

20

between O[err] C and room
and 2) hydrolyzi n%f ei ther the conpound of fornula
- either the conmpound of the formula:

The process according to the invention, described above, is then applied to
the mixture of the two isomers (II) and (XII) to give a mixture of a compound of
formula (T) in which R4 = H and its isomer of the formula

(X1II)

The two isomers are then separated by the conventional methods, such as
for example chromatography on silica gel or crystallization, ultimately giving the
compound of formula (I) according to the invention.

Acéordin‘g to another of its features, the present invention relates to
compounds of the formula:

(XIII)

in which:

- X1, 82, 23, 24- 85, 86, W2, W3, W4, W5, Wg, R3 and R5 are as defined for
the compounds of formula (I), and their optional salts ;
said compounds being sub-prod{lcts of the process for the preparation of the
compounds of formula (I).

According to another of its features, the present invention relates to a
process for the preparation of the intermediate compounds of formula (II) and the
compounds of formula (XI), which are useful for the preparation of the
compounds of formula (I) in which R4 = H and the compounds of formula (XIII),
which comprises the steps of :

1) treating a compound of the formula:



- or the compound of the forrmula: 10 [err]
According to another of its features, the present invention relates to a
process for the preparation of the conpounds of fornmula (XII1) and their

sal ts, whi ch conprises the steps of: 15 1) treating a functional
derivative of the acid of the formul a: :
27 [err] 25

in which gy, g3, 24, 85, 8¢ and R3 are as defined for the compounds of formula (I)
and Alk is a methyl or ethyl group, with a strong base in a solvent, and then
reacting the resulting anion with a compound of the formula:

Hal
HC—R,
W, w,
(VL)
W W3
5 Wa

in which wp, w3, w4, ws, wg and R are as defined for the compounds of formula
(I) and Hal is a halogen atom, to give :
- either a compound of the formula:

W, (XXVI)

10
when the reaction is carried out in toluene at a temperature between room

temperature and the reflux temperature of the solvent;
- or a compound of the formula:



in which g[err], g[err], g[err], g[err], g[err], Werr], Werr], Werr],

wWerr], Werr], Rerr] and R err] are as defined for the conpounds of
formula (1), with a conpound of the fornmula:

HX[ err] (XXI'V) 5 in which Xerr] is as defined for the conpounds
(1) to give the conpound of the fo | a:

[err] 2/ optional |4 converting the resulting conpound
to one of its salts. The benzyl halides of formula (VII) are
known or are prepared by knapn 10 metto0alk I n general, the

compounds of formula (VI
prepared by reacting N-b
nmet hyl benzene deri gsati ves i n the pr esgnce of drbenzoyl peroxide. It is also

0) 1 nNh is a bromne atom can be

possi ble to prepare a e f/r endi ng benzyl al cohol by
15 reaction with aqué¢ dr obr omi 8 adi d 6n or a solution of
hydr obr oni ¢ aci d acetic acid. Rgot ssi bi it ¥$XEY o react
phosphorus tribrongde w3 g correspoli. ng~bkenzyl al cohol in order to
prepare a conpound of fodmula (VI1) in Ws lhich Mal is a brom ne atom
28 The confounds of fornula (W I“) in which Hal is an iodine
at om can be prepared by reacting sodi umi'edi de with a conpound of

formula (VI1)whéh Y @dhction is carried out in N,N-dimethylformamide at a temperature
between 0°C and room temperature; and
2) hydrolyzing either the compound of formula (XXVI) or the compound of
5  formula (XXVII) in an alkaline medium to give respectively:
- either the compound of the formula:

W3 (Il: Ry =H)
W,
10
w,
Wy
(XID).
v,
Ws

According to another of its features, the present invention relates to a
process for the preparation of the compounds of formula (XIII) and their salts,
which comprises the steps of:

15 1) treating a functional derivative of the acid of the formula:



/

HMal is a chlorine atomin a solvent such as acetone or butan-2-one.

The conpounds of fornmula (VI1) in which Hal is a chlorine atomcan be 5
prepared by reacting thionyl chloride with a correspondi ng benzyl al cohol.
In particular, the conpounds of formula (VIIl) in which Rlerr] is a
trifluoronmethyl and Hal is a chlorine atomcan be prepared by the nethod
descri bed in J. Fluorine Chem, 19887 32 (4), 361-366. The
conpounds of formula (VMIl1) in which Rerr] is a trifluoronmethyl can also 10
be prepared fromthe corresponging a-(trigdgowpr onet hyl ) benzyl al cohol s by

t he met hods descri bed above\ The gA(trifluoromethyl)benzyl alcohols
can be prepared accor dgng t d —Fet+hhedr on, v}989 45 (5), 1423, or J.
Og. Chem, 1991, 56 (1), P The cor?pounds of formula (VII1)
are known or are prepars ; N~ ¥@gthods| such,as those described in
J. Og. Chem, 1988, 53,| 1768}{1774, oryd” | M Chém Soc., 1958, 80,
6562- 6568. es of the f@r Rl err] R[e(II)] are either
commerci ally avai l abl i terature, or prepared by
known met hods accor di ng
endo- and exo- bi cycl o[ 3. 2. ig,oct an- 2-yl am ne pr epar ed accor di ng to H 20
Maskill et al. . Chem Soc. Perkin Il, 1984, vG519 [err]

bi cycl o[ 2. 2. 2].0c 2-yl am ne prepared accor di n
1942, 1379; 25“?’@11&132, 23, 84, 85, 86> W2 Yo W iYH: w6, d%5 areasdeﬁneacfforthe

exo- bi cycl o 3. cambbaﬁdsaofﬁmydla(iﬁ)nmﬂpaemp@.dxdmfmﬁmglat o H Maskil | et
al., J. Chem Soc. Perkin Trans. lf-IX 1984, %&V)
29
5  in which X1 is as defined for the compounds (I) to give the compound of the
formula:
Ry COX
&s
& (XII) ; and

2/ optionally converting the resulting compound to one of its salts.
- The benzyl halides of formula (VII) are known or are prepared by known _
10  methods.

In general, the compounds of formula (VII) in which Hal is a bromine atom
can be prepared by reacting N-bromosuccinimide with the corresponding
methylbenzene derivatives in the presence of dibenzoyl peroxide. It is also
possible to prepare a benzyl bromide from a corresponding benzyl alcohol by

15 reaction with aqueous hydrbb‘romic acid solution or a solution of hydrobromic acid
in acetic acid. Another possibility is to react phosphorus tribromide with a
corresponding benzyl alcohol in order to prepare a compound of formula (VII) in
which Hal is a bromine atom.



[err] endo-tricyclo[5.2.1.0[err]]decan-8-ylam ne prepared

according to G Buchbauer et al., Arch. Pharm, 1990, 323, 367,
[err] 5 endo- and exo-, 1R and

1S-1, 3, 3-trinethyl bicycl o[ 2.-2. 1] hept an- 2-yl am ne prepared according to
I ngersoll et al., J. Am Chem Soc. 195% 73, 3360, or J.A Suchocki
et al., J. Med. Chem 1991, 34, 1003 10 @ [err]
10 3- et hyI cycl ohexyl am ne prepared according to Snith et al., J.
Org Chem , 17, 294

. 6-di met hyl cycl oh ; |°8mPHBn‘1§r%fp@F‘@Hlaa@’JQr‘&| Wwhick Habds A jedipe gfom, can [béul .
15 Soc. Chi mprdpared WyOracting?sodii ;iodide with a compound of formula (VII) in Which]

2 ot hoxyeycl SEI AMS AEATRS SovaRSBATb el BPbGE Slonk -+ I AT

The compounds of formula (VII) in which Hal is a chlorine atom can be

5  prepared by reacting thionyl chloride with a corresponding benzyl alcohol. _
- In particular, the compounds of formula (VII) in which R5 is a
trifluoromethyl and Hal is a chlorine atom can be prepared by the method described
in J. Fluorine Chem., 1986, 32 (4), 361-366.

The compounds of formula (VII) in which R5 is a tnﬂuoromethyl can also
10  be prepared from the corresponding o-(irifluoromethyl)benzyl alcohols by the
methods described above. The a~(trifluoromethyl)benzyl alcohols can be prepared

according to Tetrahedron, 1989, 45 (5), 1423, or J. Org. Chem., 1991, 56 (1), 2.

‘The compounds of formula (VIII) are known or are prepared by known
methods such as those described in J. Org. Chem., 1988, 53, 1768-1774, or J. Am.

15  Chem. Soc., 1958, 80, 6562-6568.

The amines of the formula HNR{R? are either commercially available, or
described in the literature, or prepared by known methods according to the
Preparations described below:

endo- and exo-bicyclo[3.2.1]octan-2-ylamine prepared according to H.

20  Maskill et al., J. Chem. Soc. Perkin I, 1984, 119;

.

HN
NH, |
bicyclo[2.2.2]octan-2-ylamine prepared according to R. Seka et al., Ber.,

1942, 1379;
N%

endo- and exo-bicyclo[3.2.1]octan-3-ylamine prepared according to H.
Maskill et al., J. Chem. Soc. Perkin Trans. II, 1984, 1369;

25



30 [err]

4- et hyl cycl ohexyl am ne prepared according to A Shirahata et al., Biochem
Pharmacol ., 1991, 41, 205; [err] 5

bi cycl o[ 2. 2. 2] oct - 2-en-5-am ne prepared according to H L. Goering et al.,
J. Am Chem Soc., 1961, 83, 1391; %err]

N-ethyl-l-adanantylan1ne pr epar ed accord? g to V.L. Narayanan et al., J.
Med. Chem, 1972, 15, 443; [err] 10
tricycl0[2.2.1.0[err]]heptan-3-y|anine preparqu?‘cording to G Miller et

al ., Chem Ber., 1965, 98, 1097\
[err] N- et hyl - exo- bi 1] p
according to WG 15 Kabal ca et Syﬁ’l‘q'l @@

[err]

2-yl am ne prepared
, 1991, 20, 231,

- endo-tricyclo[5.2.1 0% 6]decan—8-ylam1ne prepared accordmg to G.
Buchbauer et al., Arch. Pharm., 1990, 323, 367;

5 NH,
endo- and exo-, 1R- and 18-1,3,3-trimethylbicyclo[2.2.1]heptan-2-ylamine
prepared according to Ingersoll et al., J. Am. Chem. Soc., 1951, 73, 3360, or J.A.
Suchocki et al., J. Med. Chem., 1991, 34, 1003-1010;

Lo CH,
3 g CH
N
o HN CH, HN  cg,

3-methylcyclohexylamine prepared according to Smith et al., J. Org. Chem.,

1952, 17, 294;

CH,

2,6-dimethylcyclohexylamine prepared according to Cornubert et al., Bull.

15 Soc. Chim. Fr., 1945, 12, 367,
CH,

T
CH,

2-methoxycyclohexylamine prepared according to Noyce et al., J. Am.
Chem. Soc., 1954, 76, 768;



2,2,6,6-tetramet hyl cycl ohexyl am ne prepared according to J. Chem Soc., 20

C, 1970, 1845. 31
[err] The al cohols of fornmula HOR[err] are either

comercially avail able, or described in the literature, or prepared
by known net hods. For exanple, the cohols of formula (XIV) can be
obt ai ned by reduction of the correspondi ng ket ones. The reduction is

carried out by nmeans of a reducing agent such as sodi um bor ohydri de
in a solvent such as nethanol or lithiu m num hydride in a

sol vent such as tetrahydrofuran or diet} | ﬁ:% at a tenperature between
room tenperature and the reflux teppeyatu of the solvent.
Particularly, 2,2,6,6-tetranethylcycl ohexanhéHZ prepared according to the
10 weekly pr oceedi ngs of the sessions of t cadem e des Sci ences
(Paris), 156, . ﬂﬂrimér S a n be
obtai ned in enanti odr'n;eL rec Plohex lamme prepa&?eac{?&ig};&:}g?xngﬁ i?%ﬁ%%é%%%heg?
formula (111) Phargigg ’|8% 95’y pure formin step 1) of the process

A or the conpound of forrrula (XI'V) in eng onerically pure 15 formin
step 1) of the process B and using He¥ ydSHgEHf ornula (VI1) or (VIII)
in enantionerically pure formin steps d*er~] and e[err] of SCHEME 1 or in

step e[errk of bic%ﬁ'\ﬂz@c{ ?—En—%%iﬂﬁﬁ%%i%gisagg}:&%ﬁtt@ﬁ.ﬁ lg'%(t) glf"f‘]()r mul a

formula (11). e compoun
(1), (vir), {m GhemySoc., 1961, ?3«1‘3? are resol ved by the nethods wel | known
to those skilled in the art. conpounds of fornmula (1) have
a very good in vitro affinity for t he CBNH7|'

N-ethyl-1-adamantylamine prepared according to V.L. Narayanan et al., J.
Med. Chem., 1972, 15, 443;

| | @NH—CHZC%
10

tricyclo[2.2.1.02’6]heptan-3-ylamine prepared according to G. Muller et al.,

Chem. Ber., 1965, 98, 1097
. i 7/NH2

N-methyl-exo-bicyclo[2.2.1 heptan-2-ylamine prepared according to W.G.
15 Kabalka et al., Synth. Commun., 1991, 20, 231;

HN-CH, ﬁ

2,2,6,6-tetramethylcyclohexylamine prepared according to J. Chem. Soc.,
20 C, 1970, 1845.



receptors under the experinmental conditions described by Bouaboula et al.,
Eur. J. Bi ochem , 1993, 214, 173-180. More particul arly,
t he conpounds of the present i-nvention and their optional salts, are
potent and selective ligands for the CB[err] receptors, having a Ki of 25
general ly between 0.1 and 100 nM They are generally between 10 and 1000
tines nore active on the CB[err] ﬁ@beptors than on the CB[err]
receptors and are active when adm nistered orally. . The
conpounds (1) according to the invention gfee antagoni sts of the CB[err]
receptors. The antagonistic activity of these conpounds towards the CB[err]
recept or Me 32

was determ ned using various nodels. It t hat cannabi noi d receptor

S knoy
agoni sts ([err]-THC, WN 55212-2 gHNCP-55940) are capable of inhibiting the
adenyl ate cycl ase activity induced by _ Forskol /ne as descri bed by M

Ri nal di - Carnmona et al ., Jour naMGT TP ar macol ogy and Experi nental,
Therapeutics, 1996, 5 278, 871-878. | hi s nodel the conpounds (I) -
according to the invention are cap e of ‘totally blocking the effect

of the cannabi noi dThieealephicls of9fvminglaSHOR) are either coinmerdially! fabhiGible newn
that, at naggiml r con&gn{éra I ons, _cann én i d receptqr a onlthsts (WN
55212-2 or © Ee)ma i Fre Ob PIFRSEHK gﬂﬁxgwlnhgle S's§?lrt fepRle, e ate
of hunan B celdobolsoefs farmula (XIVedrh barvbtainggl by trediwtior nf the seortespumding an

I ncrease g0 t % | el [ | cq et
' Cend Ledeihed kreitihds bified B/ hRas'O7ERERRIAL A28 tuly b solflf

accor di ng t o borhydride iR % polyentofish o methanolt e lithiwpt slumigum Aiydedein aused

over a wi de QeRefNiichldsORrARHI urah G AiSAYEEthbr, Mk bOtetiBEARIE between ¥bml { 1S
observed that they block. t I ncrease igfihggﬂm synthesis rate of human B

h
cel I's (stimultPR © P Feiars termperatrg VYER;- cannabi noi d receptor
agoni sts 15 (W Raftielazly? 209,6,6-t1&bdode@hylcyclohexanol is prepétedoaccorlingto thei d

recept or,agonj 2940 .5h2 ) Al e . [ i on of
the m tolg(gn %ﬁ%@élﬁ%@?ﬁ@iﬁﬁmﬁ?@%&%@ %%é%aﬂ?#fecg%«{]gmgﬁs e@%ﬁér?g\iiér‘e

CB2 recept or .12§he conpounds (1) according to the invention specifically

bl ock this [ ' leChhthiSed & s 3y i.N0i d
recept o agonj st ;‘%‘a SR RACRY K [ el e Sopsihed B vrifionerse Y ple”
conpounds acdemy by ysing thecomnopads ¢ffarmyla (HBim eppptiomserallypure form iastep,y e

1) of the process A or the compound of formula (XIV) in enantiomerically pure
15  form in step 1) of the process B and using the compounds of formula (VII) or (VIII)
in enantiomerically pure form in steps di and g1 of SCHEME 1 or in step g3 of
SCHEME 3 for the preparation of the compound of formula (II).
The racemic mixtures of the compounds of formula (II), (VII), (VII) or
(XIV) are resolved by the methods well known to those skilled in the art.
20 The compounds of formula (I) have a very good in vitro affinity for the CBy

receptors under the experimental conditions described by Bouaboula et al., Eur. J.
Biochem., 1993, 214, 173-180.
More particularly, the compounds of the present invention and their
optional salts, are potent and selective ligands for the CB9 receptors, having a Ki of
25  generally between 0.1 and 100 nM. They are generally between 10 and 1000 times
more active on the CB; receptors than on the CB; receptors and are active when
administered orally. ‘
The compounds (I) according to the invention are antagonists of the CB2
receptors. The antagonistic activity of these compounds towards the CB» receptor



an in vivo affinity for the CB[err] cannabinoid receptors present in nouse
spl een when they are adm nistered intravenously, intraperitoneally or
orally. Their activity was denonstrated by neans of ex vivo binding
experinments with [[err]H -CP 55940. The 25 tests were perforned under the
experinmental conditions described by M Rinaldi- Carnona et al., Life
Sci ences, 1995, 56, 1941-1947.. 32 The toxicity of the conpounds
of the present invention is conpatible with their use as drugs.

B t f th bl t Iy th ff t
ona50 "t hei VRIS, VATRDS (modett K R dmowy thab SEBpab Ml O s
of 1;] ormul a (Ih)agmms (A9-THOe WBEG5282-acér TP 9594m|apé eapablle GblfLitgblbltﬁigt ther as
Suc or int Q afk

23 Sl Fyetose, e BB FREE b ButioRE MR B BY Bt Ringldi- |
and their optiCamabna et al, Mmmmmwol%ymﬁxMImehQShd996,

pat hol ogi &s i Bpygl ¥7P978 MRUs EEfHe comp ounfls '(g dac%rdWﬁﬁdﬁﬁgﬂtﬁﬁlrﬁre for

exanple aut oi mmune di seases, I Seases aSSOCIa organ

transpl ants, icApable ofjatallyiblockingdhe effecs pfihe cannabingidiregeniox %HEFSS eases of the
S gastroi nt esti N3 js FFhed KnoWwa th/X A BANEm6TaP I&Bn&en&ht&ﬁﬁséhnnﬁhﬁoﬁi%é@mmg

o oy norEtRgs TN S3208Y el ehhdf e TS cPRCLLC U M M URhEe
ankyl osi ng spoatelpf humbn Btdells co-stimulatetlaweith meti-By arhrbloﬂ:es, remmmgmtam iflcrease

el yt | o'%aut S Apouicauss 3h i BRENAS Middborkhity (A htkach et o FEBISFARGS,

al lergic di sed88% 369, 3374182kt Hdhe&ﬁmpeunds @h@ccpmﬁgﬂfathé mwvélpgezmmemﬂ ty or

g; t |h£)nra1al tt]?ld?ﬁoptfo@ﬁl QIS ER Red ovdriapik Soncehirioncanpy woas 16719 Mﬂfiwfhe' r

[ phar naceut i cal l tabl e sal t an he .used tre
vascul aritis, Mpdt §Qbseryed that the %hﬁ’@ga&dﬁ%ﬁas\ﬁ‘? eﬁﬁﬁm&@ﬁgratggéﬁ
': nf eﬁt ihons awlﬂw(sﬂmaﬂaedirad désaitrd esboad)l iducedoby ﬁannabtdmﬁ‘l r%ceptor agonists ]
ynmphohe g{ﬁtf Thus, according to another
of its fedure h@%ﬁs %ﬂ$%§%tlon relates to met hod of treating
the above di seases Alsg, cimnabinoid reeeptercagonistst(EPi 53940 or WINAS2¢22) induce then need
thereof an ef faF'tWa'u\Sﬁ o@meqpﬁogeh aeuwémd&% Rihade® zmpm il cdlls eRPfRssihg theS

phar maceut i cal accept abl e sal Accor d ther of its
features, the {H2SSeROn r;pmpﬁmaqss(g acegrdingdo the ipyention speclécallyb ock this

activation of the MAPKs which is induced by cannabinoid receptor agonists
20  (CP 55940 or WIN 55212-2).

The compounds according to the invention or their optional salts, also have
an in vivo affinity for the CB cannabinoid receptors present in mouse spleen when
they are administered intravenously, intraperitoneally or orally. Their activity was
demonstrated by means of ex vivo binding experiments with [3H]-CP 55940. The

25 tests were performed under the experimental conditions described by M. Rinaldi-
Carmona et al., Life Sciences, 1995, 56, 1941-1947.

The toxicity of the compounds of the present invention is compatible with
their use as drugs.

By virtue of their remarkable properties, especially their high affinity and

30 their selectivity for the CB2 peripheral receptor, the compounds of formula (I) can
be used as active principles of drugs, either as such or in the form of
pharmaceutically acceptable salts.



20 use of the conmpounds of fornula (1) for the preparation of drugs

I ntended for the treatnent of disorders involving the CBerr]
cannabi noid receptors, and nore - particularly i mmune disorders as well
as diseases in which the i Mmune systemis i nvol ved.

Furthernore, the compounds (1) or (Xl1l1) according to the invention, either
25 as such or in radiol abeled form ca®3be used as phar macol ogi cal tool s

i n humans or animals for the detection and | abeling of the CB[err]
"peri pheral cannabi ngi d _receptaors. Thi s constltute a suybsequent
feature of the preddstdiseaseshigh can be treated by the camgpouads ﬂﬁ their qptiengl esent
invention are f‘ﬂ o%hﬂxdéll?ddébéﬁtﬁlersﬁl@s afe the p athdi@%iéé)ﬁw@lvlﬁé imbRing systemge
units are prefe ably formﬁ kn gharpﬁraceutlca éﬁ COmPOS| itions, in

whi ch the acti%eS X iRETYEF 1§°§ BLCXAMRE BUBIYR {3558, (hseases assé’ﬁl??‘& ent .
34 w1th organ sranspéants, difactious disedsehallergic dissaséeatdthe disegdes ofthesent

I nvention ¢ el ti Bwi’i‘% ound
of formul ag(l 01flfést1na11 SYStémafO?%ﬁsﬂéllg@l?gggﬁggéﬁe ﬁ{éifglelpt abl e sa| ts'is
present as th@lqu\/@anrbqw@iqynened more particularlyT s duphss eothematopus.a (1)

above and the'cbnﬁ%ﬁflémﬁﬁué' 8idédsls, aSjB%EHrﬁP syndrome, Sﬁik&&sﬁ@n sﬁ&dﬁﬁ&ﬂlnh@ daily -
doses of 0.01 to .100 ki | og{)am of bo to

ht, Of
be treated, prEAHYS P?r RSOl arrityy e ef?img dn%’PR‘bVlaWtﬁuﬁﬁﬁgaet §
t he dose can [@isehe; dizinolytier yutbindmmie 5n¢rma4aﬁﬁuptg solerosinynd mpsodagimr tTheul ar | y

from ¢ aubiid 830ecBP1o 62 BERL) Bfh B of B A05eciie hSerSelBTRY of dstifna

treat ed or th

In the phar madme i & @@mmsutubnksww,tﬂn mommds nienandntheisr aptighalor
subl i ngual adm,Binsdceakdafy: a Bl SARL ba Heyuséah?d %hp%s&'larﬁiéb%ia%ﬂr%ous

intra- scul ar, |ntra enous, trans dermal, 1ocal or rectal
adnmi ni st r at i onnfeptiRnsg¥irglyptections, bagterid i“th‘é*&Oné’aﬂﬁnﬂ@ dosisand diseases affectingi na s

and humans i nt];un]yinphehémat 01et1c systeﬁ:ﬂlli]ﬂdgj stration, m xed wi t h conventi onal
phar maceuig cal carr adm ni st rat ion .

Sdc %P ?’5’%{ f 1&’@ r}h exrﬁls mvent
I ncl ude oral forns E’h ggr nfo eéeq A lérﬁ?Js ?é’ges ;5’8\/\'13
granul es and swdthed ofigeasingshe pbowsi diseasasowhich tcampnsasradmlmstesug [td aglaabntand

buccal forms g} nadibitker'adl defidsiv@ 8RR OF a FRPBIE of RIBEN A9 BPRe of its

i nt ranuscul ar, travenous I ntranasa I ntraocu or ns
adni ni strati o mcmqaay agespiableslts.

According to another of its features, the present invention also relates to the
20  use of the compounds of formula (I) for the preparation of drugs intended for the
treatment of disorders involving the CB2 cannabinoid receptors, and more
particularly immune disorders as well as diseases in which the immune system is
involved.
Furthermore, the compounds (I) or (XIII) according to the invention, either
25 as such or in radiolabeled form, can be used as pharmacological tools in humans or
animals for the detection and labeling of the CB2 peripheral cannabinoid receptors.
This constitutes a subsequent feature of the present invention.

The compounds of the present invention are generally administered in

dosage units. Said dosage units are preferably formulated in pharmaceutical

30  compositions in which the active principle is mixed with a pharmaceutical
excipient.



adm ni stration. 20 When a solid conposition is prepared in the
formof tablets, a wetting agent such as sodium |l auryl sul fate can be
added to the mcroni zed or non-mcronized active principle and the
whole is mxed with a pharnmaceutical vehicle such as silica,

gel atine, starch, | actose, nmagnesium stegr,ate, talc, gumarabic or the
like. The tablets can be coated wi A sucrose, various polyners or

ot her appropriate 25 substances, or else they can be treated so as to
have a prol onged o deI activ . nd sp as to re _

pr edet er m ned anou uﬁfacé%‘%f%mpqw FﬁfémJS%Heﬁu‘gﬁﬂr?ent tnbertion refhtes R
preparation i phatneackwioal obmgedmdtnsnmcwhrchlaasompomﬂtaﬁ foedulay(Irox iong of lits

active princi %b%ﬂgrcés *‘1%%19 aL&%&%es%ﬂgﬁrﬂ?ése tﬁg%thvgip&ﬂcl leycerol ester, and

I ncor porating atl n capsul es. 30
A preparation in t Hélemmpmdsa)figmmaﬂb abwexand tbﬁnpbm*?wcﬁ“}éa@@ma le

principle d Ogﬁal?seéanvuetﬁkealﬂﬁgx &%i ofG"Ol &5 106 xﬁyﬁérmagxlam spﬁdaylwel te6F,

gleo;[o%:o??;?gegélpeomammaqltog gte pre Qly 1n dai t:igsee %%8% to%O mgﬁgrinnlgurgnd an

> _ the dose tas prabﬁb}yckrasgp&bﬁihmg ) |400®I ﬁfgSpem Idagr ol rastieutarlychomai n
the active pri LS s t
suspendi ng gggﬁg’o @Cﬁxgagepenémg °;S‘oﬁt“y 59? ?%6?1“@ t&a? &&Baq?%ﬂ%m (ff

sweet ener s or tieatment:quephytactic or curative. Rect al admnistration is

effected ysing Supppshd ?ﬁ@ge%@o@é&lﬂéﬁ éf'bﬁx@ résent %\Feﬁitll?b bfal B! L1 Ng

at the rectal tenperatu rexanp cocoa r or yet hyl ene
gl ycol s. sublingual adrinisiratipny administiation by whalation.aef E‘F‘?&"Ptaéﬂ?ﬁsnﬂ%tf?at i on

is effected umu%aulagumueenous trafsdeiindlS 16638, orl Rtad Nadiminitrafiéh, smleuwms or

teril d Al bI t h o)
compat | b o di SHGFERA: St JHSUTRER 15 critale o pnd, R ) uhet FBkmed of,
gl ycol or pol ytdmﬁtyttmmngmy;mdl with conventxonal pharﬂmmhcabcqnnerpaﬂ'daeappmpnemus
sol ution t J e%ﬁ%ﬁn§ Bf F ?ﬁl%&ﬁhx ’1ndlﬁdé oi‘ﬁis@u@h as tablet% %él'actﬁx @agsules,

co-sol ven namnel an al conol such as e or aF& yco
pol yet hyl ene gpywégqs granyles pyd etrlbtug;symusxmmnatmw ey orally, sublingealand such

as TveeBu&al fo¥mObf Hdzﬁﬁﬁdﬁah@ﬁ' ae%&.fé aﬁbm&n%ﬁm@bﬁ@ﬁﬁwnm
prepared by sqlu- 15 bi

e r atr cerj de or
a gl ycerol ~esffavenous, inftanedal 0F i I‘.‘B@QF“ p Ir“E"ﬂ“ﬁFF%ﬁ’H 5d rgFtFLg‘{"é’d si ng

creans, Oi nt madmsnistratigal s.

20 When a solid composition is prepared in the form of tablets, a wetting agent
such as sodium laurylsulfate can be added to the micronized or non-micronized
active brinciple and the whole is mixed with a pharmaceutical vehicle such as
silica, gelatine, starch, lactose, magnesium stearate, talc, gum arabic or the like.
The tablets can be coated with sucrose, various polymers or other appropriate

25 substances, or else they can be treated so as to have a prolonged or delayed activity
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
incorporating the resulting mixture into soft or hard gelatin capsules.

30 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, a flavoring and an appropriate color.




Transdermal adm nistration can be effected using patches in the formof a
multilamnate, or with a reservoir, in which the active principle can be in
al coholic solution. 20 Adm ni stration by inhalation can be
ef fected using an aerosol containing sorbitan trioleate or oleic
acid, for exanple, together with trichloraqgfl uoronethane,

di chl or of | uor onet hane, di chl or ot et r af | uor8et hane or any ot her biologically
conpati bl e propellant gas; it is also possible to use a system contai ning

the active pr.pnciple, by _jtself or assogiated with_an excipienf, in
powder form 25  The witer-dispersible nowdss: or araules can contn BiE achrs BHATEIE as

mi crggapsul es miked with rdisp"emﬁish £1 wetting plagenmsl fny Mspéhdl’mga mgentmrmmarargi ers
or additives. A - tive.principle al s e presented in

t he form of apg%y%lltdﬂn%a?waeﬁas,g@ |555"§g§%{1$fﬁﬁf&fa%rc°g§‘§ﬂ§;e [err]-, [err]-
or [err]-cycl odext Rental 2dmjnisteatippris pffected rusingcsuppositories,i which are prgpared

met hyl - [ erg ] - Gy ﬁ.ﬁfé{.sr' =30 telnEB% S g ed
rel ease f 05; nsg?/iv%{l ? canhg:émﬂfsgh tl|1en rg[ecﬁael L&glrg’sefal(r)? x%ﬁ?%nf%&? r@'gi%}neoél}?s.
_They can be pPelySHYIEnegINRB. f or m of an oily suspension or inthe form

of a suspension of Paichtepslpinthafdal ¢t iBfadcali @dmihisiRtibn 18 effected using aqueous

36 l. h d it th i ve .pringiple .of I
o0 o esent 1 n USROS Bl GRS S lhod S B 8 8RB BBl g
dai |l y doses. Iphampacelogicaliyc bompatiblel odiapgrsants andiar suolubilizess, afliru sxamiple

dependi ng,on zﬂ’éi’é PHB% adm ni stration envi si oned,
for exarrp?og t?g(rpts, %%og%]&é%psuf‘%g&éng the |ike, sachets, vials, 5
syrups and the |i k&hys, tepemparesan agvgeusssplutiondniegiablerintravenpusly,itistnossibls. 5 t o

1000 ng, to Risef£caibleht, Ginidlyp ahOaldsHol "RicRfasGthdnet di' & YA Such Gasbe
adm ni stered on | es

e.to four t’i JTes day. - e Exa
whi ch fol | ow PPIVELIae elysl o mioRviens, elycohoind Adwdprphitic surfacns e s
limitation. 1Tween® 80. An Silp soltivi ijeciablel énramuseilaily barpbé preparetl tyhwolu-
product s, P11 r | . . il ar {th a Tottoli
appar at usl.sm blllﬂfm%wgi‘g?‘ghthﬁﬁ@g%%ﬁefég %%%%Sta' 200 MHz in
DVBO-d[ err]. Local adminiptzatiopsan he efeaiedusingcrparnp pintments oFRElS i s a

Prochrom LC 50 nodqianstiértha a@finiéfition can b lefeBES 'hsiﬁ% pafthBIMeARe fBrnBEaMUM
bed hei ght betm\l\lﬁe 35 and 4tQh cm The conditions used are:

tilaminate, or with a reservoir, in which the active principle can be in alcoholic
solution. :

20 - Administration by inhalation can be effected using an aerosol containing
sorbitan trioleate or oleic acid, for example, together with trichlorofluoromethane,
dichlorofluoromethane, dichlorotetrafluoroethane or any other biologically
compatible propellant gas; it is also possible to use a system containing the active
principle, by itself or associated with an excipient, in powder form.

25 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-, - or y-cyclodextrin, 2-hydroxypropyl-p-cyclodextrin
or methyl-p-cyclodextrin.

30 Implants are among the prolonged release forms which can be used in the
case of chronic treatments. They can be prepared in the form of an oily suspension
or in the form of a suspension of microspheres in an isotonic medium.



15 * stationary phase: Kromasil C 18-100 A 10 [err]m

* m)blle phase Eluent A: Herr]O

Eluent B: MeOH/ Herr]O (90/10 ; v/v) * rate: 114

m/mm ; position of the punps: 8 nm * elution gradient:

Time (mn.) % A % B 0

10 90 36 5 10 90
- 80 4 96 20 * UV detection ([err] : 230 nm;

att enuati on:

The apparatus us eﬁ“ pachosageynitihe FﬁL"G Rrglggytl]q_@{,\fogp}lla@& BF‘?ﬁe‘ﬁ?’E @MOuRtS.
The condi ti oshiclsare apgrepriate for the contemplated@lailydoses. ll(rgalmal dach Miait dosgge

stationary p'f'sa§1§’\ 8‘81}%&&9&2(1[&%&(11&8 nCie! &ngge and the né?de ofggénlini%g%‘aﬁ:

Eluent A- Heé

* el ution greunvisioned, for example tablets, gelatine capsules amd rthe (likien sgchets, vials, A %
57 : 5  syrups and the like or drops so that such doQage u5mt contains 64 0,5 to 1080 ms%
50 preferably from @ to 250 mg of active principle,-to pe admigjstered once to four « v
detection ([ ¢ifdebadag30 mr); attenuation = 8 * injected
volure: 30 Ter T e wxpees wpion Wil Sl 2 i o AR ¥R 11
Et, CEt: et hyhplygigebopitation. Et OH et hanol MeOH: et hanol

10 The melting or decomposition points of the products, m. p are measured in

a capillary tube with a Tottoli apparatus.
The proton NMR spectra are run at 200 MHz in DMSO-dg.
The apparatus used in preparative HPLC is a Prochrom LC 50 model with a column
diameter of 50 mm and a maxinmum bed height between 35 and 40 cm. The conditions used are :
15 * stationary phase : Kromasil C 18-100 A 10 ym
* mobile phase : Eluent A : HO
Eluent B : MeOH/H70 (90/10 ; v/v)

* rate : 114 ml/mm ; position of the pumps : § mm |
* elution gradient :
Time (min) | %A | %B
0 10 90
5 10 90
80 4 96
20 * UV detection (A : 230 nm) ; attenuation : 0.5 AUFS

* Length of the cell ...O
The apparatus used in analytical HPLC is a Hewlett Packard HPLC line.

The conditions used are :
*column:  Kromasil (Waters) stationary phase C18-100 A 10 um
25 * mobil phase : Eluent A : HYO

Eluent B : MeOH
* elution gradient

Time (min.) % A %B
0 20 80




10 Et her: diethyl ether | so ether: diisopropyl ether DVF:

di met hyl f or mam de DVBO  di net hyl sul f oxi de DCM di chl or onet hane
15 Cl[err]: carbon tetrachloride THF: tetrahydrofuran

AcCEt: ethyl acetate Klerr]C err]: potassium carbonate

Na[err]CJ err]: sodi um carbonate 20 KHCO err]: potassium

hydr ogencar bonat e NaHCO err]: sodi g hydr ogencar bonat e Nad :
sodi um chl ori de Na[err] SO err]: sodiumsulfate MgSOerr]:
magnesi um sul fate 25 NaOH: godromhydroyrde K pot assi um

hydr oxi de AcOH acetic a¢id 5 ~ HerrP8qarrB9 shifuric acid

HCl : hydrochloric acid 30 HIISr: hysly obr ofi ¢ ACI 93 BOP: benzotriazol -
1 -yl oxytris(dinethyl am_no) phosptontom fexar FrooropthospiTal e
DBU: 1, 8T#tealdBy®@yPx| o[ 5. 4. 0] undec- 7- ene NH err] d :
ammoni um chl ori de * UV det¥ktion (NEI30inhg) Pattedtiation=8 B.p. @ boiling point 5
RT: room t enperat uge, . AR H silica gel 60H narketed by Merck .
( DARMSTADT) Hﬁy&af’d N?@H‘epg@f’“g‘r mance |iquid chromat ography RTi
retention tine The following abbreviations are used in the Preparations and in the
s EXAMPLES:
Me, OMe: methyl, methoxy
Et, OEt: ethyl, ethoxy
EtOH: ethanol
MeOH: methanol
10  Ether: diethyl ether
Iso ether: diisopropyl ether
DMF: dimethylformamide
DMSO: dimethyl sulfoxide
DCM: dichloromethane
15 CCly : carbon tetrachloride
THEF: tetrahydrofuran
AcOEt: ethyl acetate
K2CO3: potassium carbonate
Na2C03: sodium carbonate
20 KHCO3: potassium hydrogencarbonate
NaHCO3: sodium hydrogencarbonate
NaCl: sodium chloride
Na2S04: sodium sulfate

MgS0O4: magnesium sulfate
25  NaOH: sodium hydroxide
KOH: potassium hydroxide
AcOH: acetic acid
H2S04: sulfuric acid
HCI: hydrochloric acid
30  HBr: hydrobromic acid
BOP: benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate



NVR  nucl ear nmagnetic resonance 10 [err]: chem cal shift expressed in

parts per mllion s: singlet; bs: broad singlet; ss: split singlet;
d: doublet; dd: doublet of doublets; t: triplet; qd: quadruplet;
sept: septuplet; m: nultiplet; u: unresolved signals.

PREPARATI ONS Preparation 1.

1- (3, 4-Di chl orobenzyl ) - 5- (4- nmet hyl phenyl %%)yrazol e- 3-carboxylic acid
A) Sodium salt of methyl 4-(4-nethylphenyl)-2-o0xo0-4-oxidobut - 3-

enoat e 24 . f I U re dissolved in 150 m of MeOH After
cool ing to RTPBU: 18'3@63%4&??0[@?&3‘“1 ‘?’Fﬁﬂeacet ophenone and then a sol ution
of 37 m of dNelyloY]ansehiainechleorid®0 50 ml of MeOH are added. 100 ml of MeOH

are then adde i di t he reaction m xture, which is stirred for
2 hours at RTﬁ%OWenﬂ’g&O%gt her are added and the m xture is stirred
for 30 m nut eB-pat beiling Poist precipitate formed is filtered off, washed

wi th etheg angrdide %ﬁhﬁw 57.4 g of the expect ed product.

B) Met hyl 5-(4-nethyl phen yrazol ca é A m xture
of 30 g of th%lhe%ﬁlpé&mg%ltﬁ Wéﬁcereﬁei’(YrM {< AiﬂM and 100 m of
AcCH i s cool eHPLO aﬂghp@-fdmhﬁcearqﬁﬂc&émaiogﬁph%jS% agueous hydr azi ne
solution are ﬁ(ﬂ.ded og\ﬁn se. The reaction mxture is then refluxed for 5

hours and Ber ni ght at RT. The precipitate forned is filtered
of f and vvasheNMR'tﬂuclearmagnmt:aresohmcgl ve a first crop. The filtrate is

poured injo a preC|p|tate formed is filtered
NhO 2. Véfﬁ&xﬂf&!al S %?ﬁ[eﬂ élé‘?&st ?nﬁﬁlon

of f, washed w't I've second rop. The first and

ft

an
second crops %\ﬁ@gl%nbﬁ feepd sipglets 850 \ap WIF&IEEE! donblet; d@dloublet OfGWHl!‘Fts,vtacuum
to give 21. 444 fqd ReadupRE lsepst: RpAfHIet! mt multlplet u: unresdBed\igiitd, 1 -

, 4- dlchlorobenzyl 4- phenyl)pyrazole- -
39 , car box g@é‘t‘kﬁaﬁs .03 g of a 60% di spersion of sodium
hydride in oil arePregstation h.iportions at RT to a suspension of 5 g of

the compgynd obt al NegalBleliBRRARY) S HeHl Mote;3-carboRric fidene and

t he reaction m xtur err er cooling

5 . to RT, 5.82 g #)Sedinmdgialief orediydA{¢$m xinhml)az-excadtmd@ubm se and the

6.24 g of sodium are dissolved in 150 ml of MeOH. After cooling to RT,
36.4 ml of 4'-methylacetophenone and then a solution of 37 ml of diethyl oxalate in

20 50 ml of MeOH are added. 100 ml of MeOH are then added to fluidize the
reaction mixture, which is stirred for 2 hours at RT. 500 ml of ether are added and
the mixture is stirred for 30 minutes at RT. The precipitate formed is filtered off,
washed with ether and dried to give 57.4 g of the expected product.

B) Methyl 5-(4-methylphenyl)pyrazole-3-carboxylate '

25 A mixture of 30 g of the compound obtained in the previous step and 100
ml of AcOH is cooled in an ice bath and 7.94 ml of 55% aqueous hydrazine
solution are added dropwise. The reaction mixture is then refiuxed for 5 hours and
stirred overnight at RT. The precipitate formed is filtered off and washed with
water to give a first crop. The filtrate is poured into a water/ice mixture and the

30  precipitate formed is filtered off, washed with water and dried to give a second
crop. The first and second crops are combined, washed with AcOEt and dried

under vacuum to give 21.44 g of the expected product.
C) Methyl 1-(3,4-dichlorobenzyl)-5-(4-methylphenyl)pyrazole-3-



m xture is then refluxed for 20 hours. It is cooled to RT and 100 ml of 50%
aqueous NH err]C solution are added dropwi se. After decantation, the

or gani ¢ phase ' is washed with saturated NaC solution and dried over
MySO4 and the solvent is - evaporated off under vacuum The residue is
chr omat ogr aphed on silica using a 10 cycl ohexane/ AcOEt m xture (75/25;
v/iv) as the eluent to give 5.28 g of the 39 expected product. Mp. =
98.6[err] C D)

1- (3, 4-Dichl or oti)%%z I%- 5- (4- met hyl phenyl ) pyr azol e- 3-carboxylic acid

A sol ution of Y%‘t f KOHin 20 mM of water is added at RT to a sol ution
of dS.ﬁ g of the cormgidfwbo%idimrdidmbmmmehy?i& it foélare wddbﬁ(inpbrtiohsEtO;
and the 15 r ' ] Xt kS then uxed for. 5 hours. |t 1S irre
overni ght "t R BQulletied 8¢ 5 g dr e cbrBbontichuaifly i B HeSjons beidn Suh ¢ e
preci pitate fofiteluenesandithe eeacttbromixtaneds then heateld ateif G okt hourc fter coolfrig/e
5.12 g of §he G F - [ - regyfg [err]
(ppm: 2. 4% S ts)%’ﬁ(g%ﬂgfb&‘ggdr’&&gﬁpﬂb%n@ bi‘(:?&l:f%;a% %&dﬁo}) "Xﬁ'e a%d éh e: : "

1H. 7.35: AA -pisture.js them refluxed; fags20 hoursyy It 48 cooleddo Rifjand) 100 ml of 50%n
Over hauser ef fagaéousNIECI solalvmairy 8icaclrypiRe.| AReP@dvatatioh, thobipahiClphbsd =
ﬂ (Zar =0 and LS Pk %Qtﬁra%fﬁgél s_ollg’tgo(:i'.lr grld dried over MgS04 and the Sorvear & ' ON
1- ( 3- Chl or o- 4-evepdryted exdfz yhder rauinme (Thy |rpdidweyis ) ghyoraatogrepltedcan biticy usingaci d
A) Met hyl ;1- (3 A 23 )y~ | ) | e-

3-car boxyfo:;t e%ﬁl‘&h%ﬂﬂ&ﬁr%@ﬁgoﬁggﬁk ?)sg%trtg%gr eg{nl%/ ﬁe{a%?r%o e‘ﬁrﬁ%e
descri bed in sxpgeted product. M.ppr 896tGtion 1.1 from5 g of the conpound

obtained in step BIWl-Bﬁ-DiélﬁéﬂoBEhzivl)ls-(4-methylp%exga);ﬂr&51ea3-@8‘%@1&%&?i on of
sodi um hydride in oj’l, 100

3-chl or o- 4- et hyl be‘hi@l}m@hwgl-#gg.éf%@g%Z@Bﬂﬂ%&é"@g\%e@@é ab%g'dtﬁcﬁ sojytion
obt ai ned. 30 of5.2 g of thefjompound obtained in the previous step in 100 ml of EtOH and the
acid o iBRRELREEY lomen (RTEL B SRR, RN SEER R RA R A e o
RT to a sol utiofiN aqueous HCI solsfon arsfaddnd and thequenipitate firmed is filtered ofif andi ous
a0°" " %0 T Sedshi AP Rgive 112 g of e et product, M= VLG one at e
under vacuum the NMR:${ppmpidd iss: 3hdan: bp2is oA eitldh 74 hid alfdebds dohase
i's washed W t NEB7(BS: RAACBB' system : 4H; 7.65 :d : 1H; 13.0: bs : 1H
20 An Overhauser effect (NOE) is observed between the benzyl protons (R4 =
R5 = H) and the protons g2 = g6 = H.
Preparation 1.2 _
1-(3-Chloro-4-methylbenzyl)-5-(4-methylphenyl)pyrazole-3-carboxylic acid
A) Methyl 1-(3-chloro-4-methylbenzyl)-5-(4-methylphenyl)pyrazole-
25  3-carboxylate
This compound is prepared by the procedure described in step C of
Preparation 1.1 from 5 g of the compound obtained in step B of Preparation 1.1,
2.03 g of a 60% dispersion of sodium hydride in oil, 100 ml of toluene and 4.22 g
of 3-chloro-4-methylbenzyl chloride. 1.52 g of the expected product are obtained.
30 B) 1-(3-Chloro-4-methylbenzyl)-5-(4-methylphenyl)pyrazole-3-carboxylic
acid
A solution of 0.36 g of KOH in 10 ml of water is added at RT to a solution
of 1.52 g of the compound obtained in the previous step in 50 ml of EtOH and the



S dried urfdie pdded dsopwis

acidified to pH 2 by the addition of 6 N HO solution and the precipitate
fornmed is filtered off, washed with water and dried under vacuumto
give 1.42 g of the 5 expected product. Mp. = 108.5[err]C.

NVR: [err](ppm: 2.1 to 2.45:2s: 6H;5.4 s : 2H;6.7to 7.5:u: 8H 12.85:

bs: 1H Preparation 1.3

1- ( 3- Fl uor o- 4- net hyl benzyl ) - 5- (4- net hyl pl‘@nyl ) pyrazol e- 3-carboxylic acid 10
and 1-(3-fluoro-4- nethylbenzyl) 3- (4- net hyl phenyl ) pyrazol e- 5- car boxylic
acid Met hyl

1- (3-f 1 uor o- 4- fﬁ%‘t‘Wl‘B’éﬂE?l‘% then reflipied qyrmighty B isconpentegted under vacuupy, 18 o ¢
andbrret Ihyl 1- (résifihiel G Qalbnnigd Rwitho avater) m@aﬁmahphaétenymshega\zrﬁheetﬁer and

car boxyl at e L on sodi. u e in

oi | are added %°h‘"’864 $°%g%%tﬁigdgaﬁofgﬁaﬁglgﬁgﬁ%Slh %‘pre%pl r{"ﬁg
conmpound obt aifileuted 0ff; veash&! wfithPwatonand idpied untler vacuuni to 0@ h:142cg of thaiene
and the resslctl&?e Ef&iﬁc heqogﬁa@ed at 65[err]C for 1 hour. Af ter

cooling to RT uor o- 4- met hyl benzyl brom_de _(Preparation 3.1)
are added dropwi se BHBPIY2: L0245 29 ehHy 24 F i 2H: 6310 8 s 1283 or

cooling to bs: 1R, 50 m of 50% aqueous NH err]d solution are added
dropwi se. After delcgant at ion t he organic phase is washed with
saturated NaC sol uf téﬂ?dlarl ed over MpSO™4 and the solvent is
evapor ated of f undei~(3Blmorow-nitieylbenzyHSe(4-methpiphem)pgraapleddcarboxylic awidsi | i ca

1556% of 16 i AR E b S0 ﬁﬂoﬂﬂfél‘hehyﬁfyr%‘fe-g ity ticadi V©
1- (3- FI uor o- 4- met hwbunﬁyl)-(s-mmﬁm D-Spmetyiphenghpanazalscst i ¢ 25

acid and boxylate and methyl 1-(3-fluoro-4-methylbenzyl)-3-(methylphenyl)pyrazole-5-
1- (3-fl uoro-4- cﬁaétoﬁiabeegy me 3y (rret hyl phen;yl )eﬁ?r'%zé | e- g%ar%@y;azl C

acid Iut|0n0f03gof KOHin 10 nl of water is added at
RT to a sol ution of1.01 gofa$0% cﬂsﬂeisubﬂwfdﬁdiﬁhnlh?dﬁlfelﬁQﬂWﬂdiRddbpaiﬁmdai n the

previ 0us 3420 kPR lpeRiaPb S ot O i cofgised 8 & bEPEoRBab Y, o
under \éag u\l/JVI mt inH@®0rmak pfiteduene Tlsr‘hmrmnm nhixtuee isrthen h@tedmfeéﬁj@ for 1 hoyghase
!sgl \tlj\?lsoﬁ and %{ee&?rggg?%?? g?e§f45 grgqumgﬂ ;'tnke%ﬂ]e% F?{dﬂ-b s(%ng? a@htmnl?ier and
X0 i5 the EeTwRsd Tar 48 droup e sopliagto
pr oducts. RT, 50 ml of 50% aqueous NH4CI solution are added dropwise. After dechhtation,
20  the organic phase is washed with saturated NaCl solution and dried over MgSO4
. and the solvent is evaporated off under vacuum. The residue is chromatographed
on silica using an AcOEt/cyclohexane mixture (50/50; v/v) as the eluent to give
1.29 g of a mixture of the expected products.
B) 1-(3-Fluoro-4-methylbenzyl)-5-(4-methylphenyl)pyrazole-3-carboxylic
25 acid and 1-(3-fluoro-4-methylbenzyl)-3-(4-methylphenyl)pyrazole-5-carboxylic
acid
A solution of 0.3 g of KOH in 10 mi of water is added at RT to a solution of
1.2 g of the mixture of compounds obtained in the previous step in 50 mi of EtOH
and the reaction mixture is then refluxed for 5 hours and stirred overnight at RT. It
30  is concentrated under vacuum, the residue is taken up with water, the aqueous
phase is washed with AcOEt and acidified to pH 2 by the addition of 6 N HCI
solution and the precipitate formed is filtered off, washed with water and dried
under vacuum to give 0.95 g of a mixture of the expected products.



Preparation 1.4
1- (3, 4-Di chl orobenzyl ) -5- (4- met hoxyphenyl ) pyr azol e- 3-carboxylic acid
A) Sodium salt of methyl 4-(4-nethexyphenyl)-2-o0xo-4-oxidobut-3-

enoate 5 3.9 g of sodiumare dissolved in 100 m of MOH. After
cooling to RT, 25.4 g of 4'-met hox%‘acet ophenone and then a sol ution
of 23 m of diethyl oxalate in 50 of MeOH are added and the

m xture is stirred for 2 hours at RT. 500 mi of ether are added and
the mxture is stirred for ﬁo m nutes at RT. The precipitate f or med
is filtered off, PatR 1A ether and dried to give 33.4 g of the expected
10  product. 1-(3,4-Dichlofdbendyt 5-{4-methoxyphenyl)pyrazole-3-carboxylic acid

5- (4- met hoxyphenyl Ag%&lﬁﬁr%{saft%fﬁl%ﬁgf?%Z(h-glﬁeg%oxgﬁger?%Z-ﬁi{oA&fﬂ&%F@-e of 9 g of

t he conpound obtain € prevrou AcCH i s
cooled in an é¢mvatebat h and 2.2 m of hydrazi ne nonohydrate are added

dropwi se. sThe 1 eaci b Qnofodhith Grd éigécﬁ@éli ﬁuefdd%ﬁéf MYOR. U%Hr%oéﬁ% ﬁ] R} ed

overnight at 15 I S poure intod';l\ wat er/I ce_m xture, a

- It ]

_precipitate f%ﬁ-ﬁscp?%mqthqxw%mmne and thepy sqltipR a7 4 @ QfAigY! PRIES ¢ aken
gp_ Wlat h DClVlNgiﬁrsd zmsgfmb&{ aii&tﬂaédihnd thefmhixhé ‘iﬁjstinf'efd for ghburstalamf.isﬁ(rmle i's

ried over and t sol,vent .i.s evaporated.off un vacuumto
give 7.1 g of© er&%g%feg&ng:ﬁb%@&m 38 Sved’ I‘orgo mlg)li‘ém % The pr_emplgalfe
1- (3, 4- di chl dioooed is/filtersd pff; wastedxyitn ethgt el duedbtocgi®e 324 g of thelaxpydted e
Thi s con‘ggundprka?&repar ed by the procedure described in step C of
Preparation 1. of the conpound obtained in the previous step,

3.5
1.32 g of arﬁg%eﬂwk géﬁﬂ%hpwh@wbpmﬁyérqadmwlﬁ%i |, 150 m of
tol uene and 3.77 gA@hixfwdof 9 g of theldomtoRn® BB ik (R Prédous’step MdTDCHL | S

chr ot o0 b1 93051 Sy UL A S PASL LIRSy L0 L4 O
95.5[err] C. dropwise. The reabibti inixtude(ip theh r&fhied fordH-hdurd indsstitidd@vetmight at : u: 4H,
1 (3 4 ot S Tpdt S pohred oty s Smisdict suibitse amd she popeipiart Yormed fp Sltred off .,
Thi s conpoundandswashe aithawager. t Iés fakercapiwith I0ENE aniesslyble matgsiaBisofltered
ggefnar Z‘]E ion Ioff fHeOfitratetis9dRéd L& R@muﬁﬂd R b10EH isne\;aBSraiUdeéﬂfoMﬁeﬁt ep,
vacuum to give 7.1 g of the expected product.
C) Methyl 1-(3,4-dichlorobenzyl)-5-(4-methoxyphenyl)pyrazole-3-
20  carboxylate
This compound is prepared by the procedure described in step C of
Preparation 1.1 from 3.5 g of the compound obtained in the previous step, 1.32 g of
a 60% dispersion of sodium hydride in oil, 150 ml of toluene and 3.77 g of 3,4-
dichlorobenzyl bromide. The product is chromatographed on silica using a
25 cyclohexane/AcOEt mixture (60/40; v/v) as the eluent to give 2.4 g of the expected
product. M.p. =95.5°C. ,
NMR: 5 (ppm): 3.8:25:6H;5.45:5:2H;6.8t07.1 : u: 4H;7.25:d: 1H;
735:d:2H;7.55:d:1H
D) 1-(3,4-Dichlorobenzyl)-5-(4-methoxyphenyl)pyrazole-3-carboxylic
30 acid _
This compound is prepared by the procedure described in step B of
Preparation 1.2 from 2.4 g of the compound obtained in the previous step, 50 ml of



42 : EtOH, 0.51 g of KOH and 10 ml of water. 2.23 g of the expected
product are obt ai ned. Preparation 1.5 1

- (3-Chl or o- 4- net hyl benzyl ) - 5- (4- net hoxyphenyl ) pyrazol e- 3-carboxylic 5
acid and -

1- (3-chl or o- 4- net hyl benzyl ) - 3- (4- met hoxyﬁ)henyl ) pyr azol e- 5- car boxylic

aci d A) Met hyl 2

1- (3-chl or o- 4- et hyl benzyl ) - 5- (4- net hoxyphenyl ) -

pyr azol e- 3- car boxyl at e and met hyl 1- (3-chl oro- 4- et hyl benzyl ) - 3- (4-
met hoxypheny! Fi@H.a9-81 & of KQthand |1 Qt@y‘lﬁwatef- 2.23g (o the, pxpested: preduct iakg)

conpounds i s ghtgiged.ed by the procedure described in step A of
Preparation 1.3 frlgm 3.5 lgf t he conpound obtained in step B of
Preparation 1.4, 12¥Pa3U¥ 1.3 609 di spersi on of sodium hydride in oil, 100

m of t ol uenb(3GHlczo-AEmethylbeRzyt)s-04-methompplienyDpyrazole-3+varboxglic 1. 93 ¢

(s-cni or 0. a- B R 3R RUPRABL R R B DB meele e ©

aci d and acid
o d L e e byt 7o
procedure desRpgnlg3-carboxylate s¢ dp ofmEhydy o a]t‘&oi?\hl?‘f -meﬁwﬁ@_ngyb%%- "t he
m'x]Eure of gm‘h%ﬂﬂﬂlfeﬁmﬁm -5ma1%6xy1?ﬂee previous step, f50 m of Et O—Id 0.43
0, O TN 20, koL SFacd o S iy proplid Y e okl LAEHLS

- ( _3;1.02 15 or o- 4-inest¢g/?§eﬁfae!p)lraﬁoﬁ ?-.3 ﬁgm Mgiinfl thepgorapasind -abtained ok step B of

aCl | . . - [

o oo e peeres b o ot e
conpound is t i - ot

Zr e]E)iar ation lexpette®prodiudt afe btaisedi l‘im7i n 100f md_ of hl\/:eC]—I, i21. 87 m 58f o
Ve 42088 g of (HLI-CHCHNALBREYOR R ROy p Rt S cafboyic” o)
Met hyl  5- ( 4- fdoidramdh é#(B+chipro-dzmethylbenzyl Jedr(4rmethoxyphenyl)pyrazole-SKartoxylherpound

i s prepared by.jhe procedure described in step B of Preparation 1.1

from 15 g of e conmpound obtained in the previous step, 100 ni .
A mixture of these two compounds is prepared by the procedure described

in step B of Preparation 1.3 from 1.9 g of the mixture of compounds obtained in
20.  the previous step, 50 ml of EtOH, 0.43 g of KOH and 10 ml of water. 1.73 gofa
mixture of the expected products are obtained. '
Preparation 1.6
1-(3-Chloro-4-methylbenzyl)-5-(4-fluorophenyl)pyrazole-3-carboxylic
acid
25 A) Sodium salt of methyl 4-(4-fluorophenyl)-2-oxo-4-oxidobut-3-
enoate
This compound is prepared by the procedure described in step A of
Preparation 1.1 from 4.16 g of sodium in 100 ml of MeOH, 21.87 ml of 4'-fluoro-
acetophenone and 24.72 ml of diethyl oxalate in 50 ml of MeOH. 42.68 g of the
30  expected product are obtained. |
B) Methyl 5-(4-fluorophenyl)pyrazole-3-carboxylate
This compound is prepared by the procedure described in step B of
Preparation 1.1 from 15 g of the compound obtained in the previous step, 100 ml



43 of AcOH and 3.73 m of 55% aqueous -hydrazine solution. After
stirring overnight at RT, the reaction mxture is poured into a
water/ice mxture and the precipitate formed is filtered off, washed
with water and dried to give 10.74 g of the expected product. 5

C Methyl 1-(3-chloro-4-methyl benzyl)-5-(4-fl uorophenyl)pyrazol e- 3-

car boxyl ate Thi s conmpound i & prepared by the procedure
described in step C of Preparation 1.1 from 3.5 g of the conpound

Ryt Bect "ot 1 AR6BY it 378 i sfledis ogingsciion AR Sk el
chl or o- 4- met hyt RA)2hd reacibndmixthtecip poadeddntoda Rpater/iceStiixtire ahdtthd preoipitatthe

mxture (7or adormgiy THENAHEE RShed i s Ant DR ey Tp M e Sibdled,

product. M p. proditQ[err]C. D)

1-(3-Chl oro-4-neth | )_rBa1denf A W eo"le PReE 3] C .
acid 15 P mﬁgé%%ln%gﬁ%}géﬁ s‘i igfr&egar egj ?)th r@‘%’g‘;ﬁ’g‘g’zﬁm escribed in
step B of carbox¥lgtér ati on 1.2 from 1.55 g of the conpound obtained in the

previous step, 50 mihis compo@id & Prépafbd3by Xhefpriséddusdeskdibed iaf stept@rof 1. 46

I%r g];) a'; 2? i g)r(]pi. Eygd tlro(x)ldllfﬂ:‘roglr f.S g of the 83}136{}1 dobtalytlle%' m:thcéL 3%%% ]st%p, 14 gof

1- (2, 4- D chl oraof0% adispersior( 6f stdimndpkleidy lin pyl; 400 Ind- & whrehe)and id45gi af 3-

A) Sodiu al t e - (4 R =4- 0| Ut~ :

enoat e "o Chﬁ);o Wi‘bg%%b‘@nmﬁ?g&%ﬁ g‘é}é?éi l@é@gﬂé’?g‘}%@%ﬂ Jrh g pé%“s“SF }sbed I.n

step A of chromagegraphedom silica ysinga eyclasxanaihc@Bumiriter(79/30; wiv) a3 theeOH,
68.4 m of 4- Chleff R give1.57 3T HRPRPBABEpRIAEct’ M. dl11@iC. di et hyl oxal ate in

AR oo A £ 9 MO o T RO L
conmpound is pragjared by the procedure described in step B of
o 30 B A and s copPlg ¥ pfebdBa BY 8P RoAGe Qelcifed RouB R P O
obtained is Preparationt 1,2 fiioed1.56 gofiths compowd chtained inghe pRIVieus ¢t S@imlof
AcCEL, Til ter i,gg%ﬁ, o3 g of KOR'BAE 1 ffier 14s § nd ipeBiRRSA: BT
p. = 215[err[C, t hyl
1- (2, 4- di chl ocsB&esgy Mps=(120%h| or opheny! ) pyr azol e- 3-
Preparation 1.7
20 1-(2,4-Dichlorobenzyl)-5-(4-chlorophenyl)pyrazole-3-carboxylic acid
A) Sodium salt of methyl 4-(4-chlorophenyl)-2-oxo-4-oxidobut-3-
enoate
This compound is prepared by the procedure described in step A of
Preparation 1.1 from 12.66 g of sodium in 270 ml of MeOH, 68.4 ml of 4-chloro-
25 acetophenone and 71.8 ml of diethyl oxalate in 110 ml of MeOH. 97 g of the
expected product are obtained. '
B) Methyl 5-(4-chlorophenyl)pyrazole-3-carboxylate
This compound is prepared by the procedure described in step B of
Preparation 1.4 from 15 g of the compound obtained in the previous step, 65 ml of
30 AcOH and 3.05 ml of hydrazine monohydrate. The precipitate obtained is
triturated in a mixture of 100 ml of DCM and 50 ml of AcOEt, filtered off and
dried to give 8.13 g of the expected product. M.p. =215°C.
C) Methyl 1-(2,4-dichlorobenzyl)-5-(4-chlorophenyl)pyrazole-3-



44 car boxyl at e A solution of 5.07 g of the conpound
obtained in the previous step in 100 m of toluene is added dropw se
at RT to a suspension in 100 m of toluene of 1.02 g of a 60%

di spersion of sodiumhydride in oil and the m xture is then heated at
65[err] 5 Cfor 1 hour. 3.12 ml of 2,4-dichlorobenzyl chloride are then

added and the reaction mxture is f“éfl uxed for 20 hours. It is cooled
to RT and 100 m of 50% aqueous NH err]d solution are added. After

decant ati on, ani ¢ phase is washed wi th saturated NaCl sol ution
and dried ove? é& €and the solvent is evaporated of f under vacuum.

The residue is chrAnshaphaiftill gof el doagpounid dbtatnetiGh Uﬁam/e%hﬁ stép in 160 OEt
m xture ( 80/ 10 %g[.yéve/éx%/ V%fldaeﬁ d}gp%ge a tc;[[j) s19spens1on 1n810g n('?lf ott toﬁen &8F f:bfd

product .
1-(2,4-Di chI og obe 9 c)lspﬁqim cfﬂwnmphmhgde)mytlandﬂarﬁmc fithen heatedsatdse

Thi s_conpgundci fr Y B °4. J2Vgh 1 DESRAME PP BhIbE ok ti2h 1ol O the

Preparation 1.1 he "co oun tal ne reV| ous step,

60 m of 15 renﬁtmm1xt2rplgr®ﬂwm%% pury Ihis qmleértol*ﬁarzd %mtqféoe/xpect ed

F13r Og U%L I are . ue??]@ HRODS6lutidh &re agdé@%ﬁérrdeé‘antauoln, the organic plgs@&&gﬁhb@n 1.8
or o- zo] e- 3- car boxylic

aC|( d 20 with s %al%ggﬁgthcggﬁ qﬂf cﬁ%‘@hﬁer R)Pg%ﬁﬁ Q,Ide the sofvent 1S evaporaj

4- (3, 4- (cjii nmet heff phde%vla):ulﬁn 0¥be resiae akxﬂmdém&ogx_'aphiiio th?uusmg a toluene/DCM/ Thi s

conmpound ,iS e C i

Prepar at i gn 1&?8?{ xﬁ’ﬁ‘%t(g Q/rl gi u ?snﬂ"%o%h%ﬁ ofgxi&?i% éSé}IgtthexPeCted

3', 4' - di net hyproduct. M.pgEd0&henone and 23 m of diethyl oxalate in 50 m of

MeCH. 39. 42 g of tp l%@ 4-Di%PiB E@lPSQﬂéﬁfonﬂih@nﬁfﬂy?dz@&dS-carboxyhc ac1d B)

Met hyl 5-(3, 4-di ne hen pyrazo boxyl
conpound is prepar b‘?f’n? ér’éo@ﬁlﬁr@ B&ﬂ’e‘iil e Jespriedoin step B'of

Prepar ati on 1Pfepéiration 10 foom . d@efmeﬁmpmhd)wtﬂhm the pieRious sep] 6uml ofep in

the expedtea SoM ARG KO snf's et SRS L2 ¥ Sr¥he RpaBigiroBlle afe O

1- (3-chl or o- mbwm@glhbmfylﬁie-(& 4- di met hyl phenyl ) -
pyrazol e- 3- car boxyﬁ@@ranon 1.8

1-(3-Chloro-4-methylbenzyl)-5-(3,4-dimethylphenyl)pyrazole-3-carboxylic

acid
20 A) Sodium salt of methyl 4-(3,4-dimethylphenyl)-2-0x0-4-oxidobut-3-
enoate
This compound is prepared by the procedure described in step A of
Preparation 1.1 from 3.9 g of sodium in 100 ml of MeOH, 25 g of 3',4'-dimethyl-
acetophenone and 23 ml of diethyl oxalate in 50 ml of MeOH. 39.42 g of the
25 expected product are obtained.
B) Methyl 5-(3,4-dimethylphenyl)pyrazole-3-carboxylate
This compound is prepared by the procedure described in step B of
Preparatidn 1.6 from 10 g of the compound obtained in the previous step in 150 ml
of AcOH and 2.2 ml of 55% aqueous hydrazine solution. 9 g of the expected
30  product are obtained. |
C) Methyl 1-(3-chloro-4-methylbenzyl)-5-(3,4-dimethylphenyl)-
pyrazole-3-carboxylate



45 This conmpound is prepared by the procedure described in

step C of Preparation 1.1 from1l.52 g of a 60% di spersi on of sodi um
hydride in oil, 4 g of the conpound obtained in the previous step, 70
m of toluene and 5.8 g of 3-chl oro-4- met hyl benzyl i odi de

(Preparation 3.2). The product obtained is purified by 5 trituration in
hexane and then filtration and washi ng wi4dh hexane to give 2.84 g of

t he expected product M p. 88[err]C NVR: [err](ppr‘r) 2.0to
2.35 :u:9H, 3.95 33H53 :s:.2H, 6. D)
1- (3- Chl or 0- 4- net hyllbesogpound g pm%bmwhsreﬁwd}lﬁyﬂawbédan gtep C of

car boxyl i ¢ acipgeparation 1.1 from 1. 31@%1‘@60%1!15}’&91&1 M@ﬂﬁfn@ﬂy&‘iﬂeﬁheﬂm gofche e

described in ste re aratl r 8

obtained in tﬁgnﬁpw%tgmg?é‘bgﬂ TS0H S ep,]70m totgtu gﬂid?ggjg‘% é’ﬁgB’J&m in
30 M of wat ermethleexgybflodltie (Propacation P2pd u’Elne praduct obtaimdd: is pedfiedly. =
163[err] C 15

- (85 O or'o- 4-FRtion 2 hef%'fe‘)@dqééﬁ’ﬂﬁl’aﬂgr and washing with hexane to give 2.84 g of
acid eexmyted/m

1-(3-chl oro-4-fl UO'NMR“SSpﬁmﬁQ(@to‘?ﬂS n@tbulpbsnxl BH;5.3:5:2H;6.6t074:u
pyrazol e- 3-car %yl ate 2 hi s corrpound i 3 prepared by the

procedure descrithed in step C of Preparation 1.1 from2.5 g of the
conpound obt ai ned D) Is{3sChidre4-nytieylberayl)<ii(3]4-8imethylphen§l)pyrhzalé-3t ol uene,

0.88 ¢ of Lfé?rb%zﬁceéq%on of sodiumhydride in oil and 2.5 g of

3-chl oro- brom de (Preparation 3.3). The product is purified

by tr| turat i drkis gompomd as @repacad bylﬂlcazmmdumwdesm}ocdgnt stegiBeof3. 6 g

of the expect

1 (3-Chl or o- 4- rp’&?rﬂa’g‘e’fn%’ ﬁ* ey uydSbiained in the preyious step in 30 ml

car boxyl i ¢ aciof EtOH and 0. pigr. p{é eWWHS?MG’Gre

descri bed i N $beEndd. (Mp —163°(Preparat|on 1.2 from1l.6 g of the conpound

obt ai ned t he prg,vr ou st1 in 25 mMm 30 of EtOH and 0.481 g of KOH in

10 m of ter. p&r%}o e expected product are obt ai ned.
1-(3-Chloro-4-fluorobenzyl)-5-(3,4-dimethylphenyl)pyrazole-3-carboxylic

acid
A) Methyl 1-(3-chloro-4-fluorobenzyl)-5-(3, 4~d1methylphenyl)
pyrazole-3-carboxylate
20 This compound is prepared by the procedure described in step C of
Preparation 1.1 from 2.5 g of the compound obtained in step B of Preparation 1.8,
50 ml of toluene, 0.88 g of 2 60% dispersion of sodium hydride in oil and 2.5 g of
3-chloro-4-fluorobenzyl bromide (Preparation 3.3). The product is purified by
trituration in AcOEt and then filtration and drying to give 3.6 g of the expected
25 product.
B) 1-(3-Chloro-4-fluorobenzyl)-5-(3,4-dimethylphenyl)pyrazole-3-
carboxylic acid
This compound is prepared by the procedure described in step B of
Preparation 1.2 from 1.6 g of the compound obtained in the previous step in 25 ml
30  of EtOH and 0.481 g of KOH in 10 ml of water. 1.22 g of the expected product are
obtained.
NMR: 8 (ppm): 2.2:2s: 6H;5.35:5:2H; 6.6 t0 74 :u: 7H
Preparation 1.10



NVR [err] (ppm: 2.2: 2s: 6H 5.35 :s: 2H 6.6 to 7.4: u: 7H
Preparation 1.10 46

1- (4- Met hyl benzyl ) - 5- (4-chl or o- 3- net hyl phenyl ) pyrazol e- 3- car boxyl i ¢ aci d
A) Sodiumsalt of methyl 4-(4-chloro-3-nethylphenyl)-2-oxo-4-

oxi dobut - 3- enoat e Thi s corrpound I's prepared by the procedure
described in step A of 5 Preparati on 146 from 7. 6 g of sodiumin 100 m .
of MeOH, 55.6 g of 4'-chloro-3'- met hyI acet ophenone and 45 m of

di ethyl oxalate in 100 rri of MeCOH. 85.8 % expect ed qroduct are
obt ai ned. -5 (4-chloro- -methylphenyl)pyrazole—3-carboxy ic acid

5- (4-chl or o- 3- net hW)s@M bRyt 2(4-hleX3inétRylphenyl)-2-oxo-4- Thi s
L

conmpound is pre e procedure described in step B of 10
Preparation 1 of t he conpound obtained in the previous step in
150 ni of Ac Ghhisrenipolindri is gireparett dyi the pmnedqrel rdesaribedf inestept Ar of ng

over ni ght at LUr @yl t d . and
t he preci pi ta’lt:i;e-re? ?ﬁn%ndl ! &?Iﬁ%# °3@°‘FP&‘ ' 100 ) QPM ?@%ﬁ?\%ﬁ?&g@%ﬁ) gi ve
13 g of the enpetbr{l@qetgpmgm ang 42 mlpfdiethyl oxalate in 100 ml ofMe(iH.h gp.8 |
1- (4- net hyl bengy ks, e@:ﬁ%@@@g@&mhyl phenyl ) pyrazol e- 15 3-car boxyl ate
Thi d i d d C of
Preparat on 1. 1 f 1 ol Bebe¢RoRbAmaRIP by TP el ous step in
50 m of t ol UEhie, coinp%ugd af prefudéd d:ysﬂer prcmeduré dbschherh hydtepdB ofi oi |
and 4. 07 duct
are obtai ned Baratlorbgg };‘T?E%‘)‘ﬁe &W&o}{é&?@ Qnﬂie n’?&%&%fﬁ)zfgﬁp

3.8 :s:3H: 5. 4;of 2401 and 3. 1! of hydrazine 1gppohydrate. After sti govermght at RT, the

1- (4- Met hyl bengyduontnixfure ¥ ﬁ&ﬂe&ﬂm@@ic'au kﬂh&%h XIEB/% itfte JoraRidd9 Ki¥teted off

aci d npoun are rocedyre described in
step B of 25 anp’lrvgagggcimtgmaiergo g’r"&r}s tﬁ?e’ﬂweteéa (At griPhed in t he
previous step in 1Q0) Mithyl 1-(4-ntekhyfbentzyiMd(4QhRiro-3-éthidphenyl)pothzole- of wat er .

3.4 g of e e3<§aer§te roduct are obtained. Mp. = 180[err]C
. NVR: [err]% pm~ A8H: 2.35 :s:3H 5. 4:s: 2H; 6. 7t 07. 15: u: 5H;
This compound is prepared by the procedure described in step C of

Preparation 1.1 from S g of the compound obtained in the previous step in 50 ml of
toluene, 1.8 g of a 60% dispersion of sodium hydride in oil and 4.07 g of 4-
methylbenzyl bromide. 4.6 g of the expected product are obtained. M.p. =98°C.

20 NMR: & (ppm): 2.0t02.4:25: 6H;3.8:5:3H;54:5:2H;6.7t076:u:
8H '

D) 1-(4-Methylbenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3~carboxylic
acid
. This compound is prepared by the procedure described in step B of

25  Preparation 1.2 from 4 g of the compound obtained in the previous step in 100 ml
of EtOH and 0.95 g of KOH in 20 ml of water. 3.4 g of the expected product are
obtained. M.p. = 180°C.

NMR: & (ppm): 2.25 :s:3H;2.35:5:3H; 54 :s:2H; 6.7 to 7.15 : u : 5H;
7.25:dd:1H; 74t07.6:u:2H :

30 The esters and then the acids described in TABLE 1 below are prepared by
the procedures described in step C (from the compound obtained in step B of
Preparation 1.10 and the appropriate benzyl halides) and then in step D of
Preparation 1.10.



7.25 :dd: IH 7.4t07.6:u:2H 30 The esters and then the acids

described in TABLE | bel ow are prepared by t he procedures descri bed
in step C (fromthe conpound obtained in step B of Preparation 1.10
and the appropriate benzyl halides) and then in step D of Preparation
1.10. 47

TABLE 1 | 47 [err]

Preparati on |  wWerr] w err]

1.11 H _ F 1.12

d Ve 1.13 d

F Preparation 1.1 1. Z TABYE 1 NVR: [err] (ppm:
2.35: s: 3H 3.85: s 3H, 5.5: s: 2H 6.8 to 7.6: u :8H _

Z=0Me, OH

5
Preparation w3 w4
1.11 H F
1.12 Cl Me
1.13 Cl F

Preparation 1.11: Z=0Me
NMR: s (ppm): 2.35:5:3H;3.85:5:3H;5.5:5:2H;6.8107.6: u : 8H
10 Preparation 1.14
1-[1-(2,4-Dichlorophenyl)ethyl]-5-(4-chlorophenyl)pyrazole-3-carboxylic
acid _
A) Methyl 1-[1-(2,4-dichlorophenyl)ethyl]-5-(4-chlorophenyl)-
pyrazole-3-carboxylate ‘

15 0.3 g of a 60% dispersion of sodium hydride in oil is added in portions at
RT to a suspension of 1.5 g of the compound obtained in step B of Preparation 1.7
in 50 ml of toluene and the mixture is then heated at 65°C for 30 minutes. After
cooling to RT, 1.77 g of 1-(1-bromoethyl)-2,4-dichlorobenzene (Preparation 3.4)
are added dropwise and the reaction mixture is then refluxed for 5 days. After

20  cooling to RT, it is poured into 100 ml of 50% aqueous NH4Cl solution cooled to 0
°C. The mixture is extracted with AcOEt, the organic phase is washed with water '
and with saturated NaCl solution and dried over MgSO4 and the solvent is
evaporated off under vacuum. The residue is chromatographed on silica using a



10 Preparation 1.14 1-11

-(2, 4--Di chl orophenyl ) et hyl ] -5-(4-chl orophenyl ) pyrazol e- 3-carboxylic
acid A) Met hyl

1-[1- (2, 4-di chl orophenyl ) et hyl ] -5-(4-chl orophenyl) -

pyr azol e- 3-car boxyl ate 15 0.3 of a 60% di spersion of sodi um
hydride in oil is added in portions at 4 RT to a suspension of 1.5 g of
t he conpound obtained in step B of Preparation 1.7 in 50 m of

toluene and the mxture i s then heated at 65[err]C for 30 mnutes. After

cool i ng to RtolugnefAc@Epmixture (3535rvEL RS the. gluent $p Zive,d MBcs 2 the expestrd at i on

3.4) ampodidgled dropwi se and the reaction m xture is then refluxed for
5 days. After 20 ogl j,ng. 1o RT,, it.i ured.int.o 0 m . of 50% aqueous

NH err]d sol uti o#)géﬁrgdg PH’?‘Eme’henyl)TthlE‘?é?"‘%’f’éomeﬁy wazale-ds i racted with
AcCEt, the orgroxylipitide i s washed wth water and with saturated NaC

sol ution and dri 99\Q&iﬁﬁapd\@f?gsegB%K@%Pir}é‘&}]ﬁf’wépfs.a:dﬁedatRTto%’é’o‘i&t‘i&%&d of f
under vacuum_ The'resrdue 1 s chromnatographed on silica -um&ge@a

48 t A28 of thecrmpaund ebtaiedsinzhe preyjoug steptia 28 mbof Me@Hjpyd the 02 ¢
?L)f [ ah?zez pg? trﬁ‘eﬁ:tion rrhlxtul?ef %C‘%d&i feﬂu)Sced £or 2h1|10urs. E)is poured into 1|00 n%l of 5% HCl

-[1- (2, 4-Di ch] ar ophen ) - 5- (4: chl of opheny ol e-3- |,

car boxyl i ¢ aéPition COgIethgé]XqﬂthBP&c}%'ﬁteot{"r[g? rgt{j@e%%yqshe%wﬁp Y@t at er
I s added at [nhddfiedusddrwhcuum ff give 0.74 glof @k €xpeéted prodactmMupnd 804CT.ai ned i n
the prevjpus stepy . MeOH and t he reaction mxture i s then
refl uxediqf or 2 hogrr%).a?ﬂq{og}lsf%oured into 100 m - of 5% HC sol ution
cool ed to O[ er r] Cla@d-Dichlorobanzpl)-5e(2-diorethoayphenypyrazaler 3efathoxylic aeid wi t h

wat er and dry Gy @l Athe. {ed product.
Mp. = 80[err]C fl(}%téémﬁ{saﬁqglrégl%? g%’lgoaﬁﬁf&l%ﬁlﬁnﬁﬁ 2R

1- (3, 4- Di chl Bu6BEAMIE) - 5- (2, 6- di met hoxyphenyl ) pyr azol e- 3- car boxyl i ¢ acid
A) Potassium salt ppomigubybf 18 g2fR' g Sieesphbiond- @MOSAmDof BIOH is

and 54 ¥ of hepelin $0°Cand soliidy 433 s o herhsSzerr ot i A2 B BT BAGR 27"
pot assi um t erg adsled phert $minmuté? The redctibh Glilxture is heated tuithe deftuxepoiri, hd.8mles. The
reaction m Xt Gfettlyt oRSaHeSe SdtehB5er R fnthhtddUnd refiubbis Sofffinued for 1 hour. 40
ml of EtOH are distilled, the mixture is then stirred for 2 hours 30 minutes, the
temperature being allowed to fall to RT, and the precipitate formed is filtered off,
20  washed with EtOH and dried under vacuum at 60°C to give 31 g of the expected
product.

B) Methyl 5-(2,6-dimethoxyphenyl)pyrazole-3-carboxylate
This compound is prepared by the procedure described in step B of
Preparation 1.4 from 4 g of the compound obtained in the previous step, 50 ml of
25 AcOH and 0.7 ml of hydrazine monohydrate. After stirring overnight at RT, the
reaction mixture is poured into a water/ice mixture and extracted with AcOEt, the
organic phase is washed with saturated NaCl solution and dried over Na2S04 and
the solvent is partially concentrated under vacuum. The precipitate formed is
filtered off and dried to give 2.53 g of the expected product.
30 C) 1-(3,4-Dichlorobenzyl)-5-(2,6-dimethoxyphenyl)pyrazole-3-carboxylic
acid
This compound is prepared by the procedure described in step C of
Preparation 1.1 from 2.5 g of the compound obtained in the previous step, 50 ml of



of diethyl oxalate are added over 10 mnutes and reflux is continued for 1
hour. 40 m of EtOH are distilled, the mxture is then stirred for 2
hours 30 m nutes, the tenperature being allowed to fall to RT, and
the precipitate forned is filtered off, 20 washed with EtOH and dri ed
under vacuum at 60[err]C to give 31 g of éhe expect ed product .

B) Met hyl 5-(2, 6-di nmet hoxyphenyl) pyrazol 42 3. car boxyl at e Thi s
conmpound i s prepared by the procedure described in step B of

Preparation 1,4 fro : f e,co oun L ai L.ous,step, 50
oL O LichhchhoDB e d s garaB oAt souy A hn el Tk SRy
overni ght at d&¢hlotdbenzyl bromidea i ftermefbaxing oeerhighty thy mdction mixaureds eodled e

i xture and exl pactom i 4 <00l ob I NHACL solBid B sBBAP BrdgiuillP3AE B LN

sat urat ed Na sofut on an vent

partial |y conpresipitatedormadde filtored wffandied te givie i k s0Ethe expasted product.

filtered gff and dmﬁgl 265 f. d ig
C 1 -(3, 4 Di chI orob Bt gpé@%s gflgng?hox Bﬁﬁ% péy:lr alggqcbgl aﬁ%oxy
et

acid s (38 d ddg 15: 8%ar: Pisdtid el Hescrl bed in
step C of Prp&p&r@ﬁmpmé 1 from2.5¢g of t he conpound obtained in the
previ ous step, 50 {11 9&@ 0.5

49 t ol uene! T BETPepry ) S€ddrdimethinbenyDryrazolsi-Gabrdiciasid i n oi1 and
2.16 g of 3, 4- A)Mhthyhlle(ﬂdhmmtgehzﬁ) -6+(3 4 adiméthylphemydjpymzoleg3-over ni ght, t he
reaction mxt%ﬁﬂa&gool ed to RT, 50 nl of 50% aqueous NH err]C
solution are a éropvmse and the precipitate formed is filtered

of f and dried to gfkis compayndristprepaeddut the praseduse . desgribed in step CnoR:
[err] (ppm: ﬁrEarah&lQ"ﬁoxﬂZ& \éemedmpwn&b%ﬁiedl& ﬁ‘ﬁ@ﬁPreﬁaraué’d"l 86 25

P? éapilr-lat |6og g Bl o? fo?uene 0. S&g ofa 68’% d1spers10n of sodlum hy ein 011 and%8 gof

1- (4- Fl uor obe@ﬂgabx)obEnz(yiBbﬁbmide:el lg\oif itiecexpdted prododtds Bbtamedb.owyj; |=€931’0. d
N Vet bl 1o (4-FTURRAES i) P24 - dieres byl shesyl L pvinzale- & 1o o

car boxyl a rrpound I'S” pf épared S
descri bed in %8eép :@of Preparation 1.1 from 2. 3 g of the corrpound

cosa s =1 oo B e et s B ot
Preparation 1.14 from 1 g of the compound obtained in the previous step, 15 ml of
20 MeOH, 0.406 g of KOH and 15 ml of water. 0.94 g of the expected product is
obtained. M.p. = 141°C.

NMR: 6 (ppm): 2:2s: 6H; 34 :bs: 1H;535:s:2H; 6.75:s: 1H; 6.8 to

73:u:7TH
Preparation 1.17
25 1-(2,4-Dichlorobenzyl)-5-(4-methylphenyl)pyrazole-3-carboxylic acid
A) Methyl 1-(2,4-dichlorobenzyl)-5-(4-methylphenyl)pyrazole-3-
carboxylate

This compound is prepared by the procedure described in step C of

Preparation 1.1 from 2.5 g of the compound obtained in step B of Preparation 1.1,

30 1gof a60 % dispersion of sodium hydride in oil, 50 ml of toluene and 2.3 g of
2,4-dichlorobenzyl chloride. 2.53 g of the expected product are obtained. M.p. =
105°C. :

B) 1-(2,4-Dichlorobenzyl)-5-(4-methylphenyl)pyrazole-3-carboxylic acid



4-fl uorobenzyl bromde. 1 g of the expected product is obtained. Mp. =
930C. 15 NVR: [err] (ppm:2.25:2s:6H, 3.8:s:3H, 5. 4:s:2H; 6. 85! s:

1H; 6.9t o 7.3: u: 7H B) 1

- (4- Fl uorobenzyl)-5- (3, 4-di met hyl phenyl ) pyrazol e- 3-carboxylic acid

This conmpound is prepared by the procedure described in step B of
Preparation 1.14 from1 g of the corrpouné obtained in the previous step, 15
m of 20 MeOH, 0.406 g of KOH and 15 m of water. 0.94 g of t he expect ed
roduct is - obt ai ned =_141[ery]

D008t bkt 3.4: b solyoniof {8 o of KOHn &5 hfof gratoryip aded at 81 10 a busperior’

Preparation lof7.52b0of the compound obtained in the prewous step in 15 ml of MeOH and the

2,4-Di chl b h d
A bthy feachsy E’?"ﬁ“"éﬁ Sribe EbRos o A BOOA R P RigR Nobg, ffht, e
carboxyl ate residue is pouredTihiosa ¢DNNHClive mixtyre ctharpretipitate frmedds diltgras off,

describedin rb@gound
obt ai ned |n stwgp g;vﬁgggf)g?da%on fﬁﬁggitagﬁqgifgie&éﬁ%rs. on of
sodi um hydride in 3pd ihe dSZ go-afto u

2, 4-di chl or obggzyl chloride. 2.53 g of the expected product are obtai ned.
Mp. = 105[ e - B) .

1- (2, 4- Di chl orobenEV}P?@'?Q’H'-lﬁet hyl phenyl ) pyr azol e- 3-carboxylic acid

50 - M(4-BihyibenzyD45-@-chl@od-mEthyiphenyl fpyrdzolef 3-sabexylicaciatided at
0,2 DS Oy ML 1B BE RebFeR b Rlick oV,
hours. It is GUhO)behtﬂat ed under vacuum the residue is poured |nto a
IN HCl /ice m'xture p r e dalss e
with water and dri e ‘éo &gigcg%%}é‘pg%& 352 te p;dCE(?]ﬁ.é &iese“egctug Ste;%ro uct
NVR: [err] (pBT@Pa‘a?OB 5 g ofthe “é?’mpﬂlln‘é ob’qagmegl iry stgp Egef Prepargtionl;1L0

1H. vib 50 lml%f@ﬂ@éﬁéﬁ JI()CBIB gloﬂ§60 % d1s ersmn of sodlumI hydnde in 011 and 2 g of 4-d 10
N e Gy Fo BrepadBon 5 A1 BRY WRHOBRS S0 R% Aot i
solution and then decantation, the organic phase is concentrated under vacuum. The
residue is extracted with AcOEf, the organic phase is washed with saturated NaCl
solution, dried over NapSO4 and the solvent is evaporated off under vacuum. The
residue is chromatographed on silica using a cyclohexane/AcOEt mixture (80/20 ;
20  v/v) as the eluent to give 2.63 g of the expected product.
B) 1-(4-Ethylbenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxylic acid
This compound is prepared by the procedure described in step B of
Preparation 1.17 from 2.5 g of the compound obtained in the previous step in 20 ml
of MeOH and 0.57 g of KOH in 20 ml of water. 2.2 g of the expected product are
25  obtained.
NMR:0(ppm):1.1:t:3H;23:5s:3H;25:mt:2H;54:s:2H;6.7t0 7.7
:u:8H;12.9:bs: 1H.
Preparation 1.19
1-(3,4-Dichlorobenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxylic acid
30 0.88 g of a 60 % dispersion of sodium hydride in oil is added in portions at RT to
a suspension of 2.5 g of the compound obtained in step B of Preparation 1.10 in 25 ml-
of toluene and the reaction mixture is then heated for 1 hour at 65° C. After cooling to
RT, a solution of 2.4 g of 3,4-dichlorobenzyl bromide in 25 ml of toluene is added



‘car boxyl ate This conpound is prepared by the procedure

" described in step C of Preparation 1.1 from2.5 g of the conpound
obtained in step B of Preparationl.10 in -~ 50 M of toluene, 0.88 g of
a 60 % dispersion of sodiumhydride in oil and 2 g of 4- 15 ethyl benzyl
brom de (Preparation 3.5). After hydrol ysLs with 50 % aqueous NH err]d
solution and then decantation, the organft phase is concentrated under
vacuum The residue is extracted with AcCEt the organic phase is

washed with s turated i on, ver rr d
the sol vent i A B eqoron i B el oSl AR LSRRI krPBi
chr omat ogr aphi sﬂctpuafel formed isSiltepedooft wind diiedk tmghé«z@bf thie ek peoted rodad, widch is

viv) as the e éé(ia Nk sb give 2.63 g of the expected product. B) )
1- (4- Et hyl ben? St ‘%4 chl or o- 3- et hyl phenyl ) pyrazol e- 3-carboxylic acid
Thi s conpound is pPeparation 20t he procedure described in step B of

P 1.17 f -
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expected product afié 23Methypt al- ggﬁ-dlchlocrlc;l)enzyl) 5-(4-qlgzo- %@FWIR%'ﬁMfPYEZP{?‘ 31

3H 2.3: s: Sbﬁfb&ﬁatem 2H 5.4: s: 2H 6.7 to 7.7 cu:8H, 12.9: bs:
1H. t

17 (3, 4-Di chl or oben IO oS i i fpreg e i AR Gssreip &P A oF Bssartien
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reaction m xt dichlorapeppd ch 23 Byl of toleame. 8,86 gof therexpesteduproduct s, pbtamgd: o

RT, gdsgl ution of B) f.(4dbicBlofobéhsy1)- S‘f(ﬂbﬁl&i‘dl-k-rﬁb’tﬁb‘IblﬁBhyl)ﬁyrﬁﬁol@B—&i‘bd)@hb'ene
I s adde

dropwi se and ?cf’l‘é reaction mxture is then refluxed overnight. After cool i ng
to RT, the pThisicpmipatmd fsqprepated by thel greceddreoddscrilved idrstepoB tod Ryepaeatidbng

of the expect Fga%gﬁ’ﬁ%tg BE R bokihound obtaltR8Gn 8 5ié6iBus step in 15 ml of MeOH and

Preparation 1

1- (2, 4- Di chl oea%spfmlsn(hiuﬂpﬁwetes Ok £ 9f e enpeciesnradust és ebtdinedoxyl i ¢

aci d RN%t(?ghm) 225:5:3H;54:8:2H; 6610 7.6:u: TH;3.33 : with
1- (2, 4-dichl or%?fnﬁ_yll) 5 chlor o- 3 met’hyl pheny ypyrazol e- 3-

car boxyl at e
An Overhauser effect (NOE) is observed between the benzyl protons (R4 =Rj5 =
20  H) and the protons gy = gg = H.
Preparation 1.21

1-(4-Methylbenzyl)-5-(3,4-dichlorophenyl)pyrazole-3-carboxylic acid
A) Sodium salt of methyl 4-(3,4-dichlorophenyl)-2-0x0-4-oxidobut-3-enoate
15.17 g of sodium are dissolved in 500 ml of MeOH. After cooling to RT,
25  124.97 g of 3',4'-dichloroacetophenone and then a solution of 91 ml of diethyl oxalate in
400 ml of MeOH are added and the reaction mixture is stirred for 2 hours at RT, 1 liter
of ether is added and the reaction mixture is stirred for 30 minutes at RT. The precipitate
formed is filtered off, washed with ether and dried to give 140.77 g of the expected
product.
30 B) Methyl 5-(3,4-dichlorophenyl)pyrazole-3-carboxylate
This compound is prepared by the procedure described in step B of Preparation
1.1 from 15 g of the compound obtained in the previous step in 150 ml of AcOH and
6 ml of 55 % aqueous hydrazine solution. After stirring overnight at RT, the reaction



This conmpound is prepared by the procedure described in step A of

Prepar ati on 1.18 from2.5 g of the conpound obtained in step B of
Preparation 1.10 in 25 m of 10 toluene, 0.88 g of a 60 % di spersion of
sodi um hydride in oil and 1.6 m of 2, 4- di chl orobenzyl chloride in
25 m of toluene. 0.86 g of the expectedﬁzroduct I s obtained.

B) 1-(2, 4-Dichl orobenzyl)-5-(4-chl oro- 3- ret hyl phenyl ) pyrazol e- 3-car boxylic
acid _ This conpound is prepared by the procedure described in

step B of Preparation 15 1.17 fromO.5 g of the conp I n he
previous st epmixunssisppouged ipkeicedwater, the P(?"!P@‘St 06‘?5“"3(@4kl l‘ﬂ’eg @Wﬁﬂe‘i\/ﬁ‘f&%
0.31 g of thew@t@l@ﬁﬁd&ﬂe 12.9 g of'itierdxpected product. NVR [err] (ppm

inzg/efhauser ef f eg? N(C%Eyzj’) '@?&@8&%@%@ &5&%@3@“’8@%’9@?’ G Dgﬁﬂfeer r] =

Rlerr] = 20 H) aiibistdompound sryrepgred by the mrpesdute desktibed in step A of Preparation

PreparatiQn 1
1 (5 et ] bel 108 38 0t ompomd o LAy i a1 25 oo

A) Sodi um sal 0-88ig ekers oad(ssemmu 9412 @ndrr b‘trmeﬂasébmle
15.17 g of Sogtdﬂﬁﬂé\iﬁsjiniiéﬂoll&ﬂe'msi Bfmeeﬁ{a téiﬁ&i' ng to RT, 25

éizgt ﬁ;l gogal gt e i ngs(ih(I %ﬂ'gﬁl%ﬁ?g'grgg;g%qa@?%”&&%ﬁpsm 9&%%8&?? ?ﬁﬂném xture

is stirred for 2 hiﬁhisa:oﬁipoﬁfd islprepdred by the procddued describel mchﬂe;dBand’reﬁmatlon

Formed 1901 1 17 dptn P el Bimpdind bPiliER sfine e hf a8 B A8 oot gng | o

expect ed 0. 2§2 gd:j' (K;QHgm 15 ml of water. (395 g/of thelexpected product is obtamed.
5- (3, 4-di chl or opheRyg P¥r, 592§ :GArfIPX3hat g : 21 ; 6.7t0 7.2 : u THHS ﬁ@”&&’“@ﬁ 'S
prepared by the procedure cr| bed i n step B of’ Preparatron om

15 g of the céfg8driy lbb%%I’A% Si8st BB previous step in 150 m of ACO—| and
6 m of 55 % aqueoPfepamtiomzi20e sol ution. After stirring overnight at RT
t he react | on

mixt ur o 18 pour ed FFSHerRA-RebubenpileS(4diciompheny Dpyraeele-3-rhichoig ¢

washed with MMﬁth)drie(3ehhilca‘d-%metbylbenzyl)-g-cm{dichldrephmygpymzblp-ﬂ(-)duct
C Methyl 1-( F})nghenyl) 5- (3, 4-di chl or ophenyl ) pyrazol e- 3- car boxyl at e
Thi s corrpound I's prepared by the procedure described in step A

Pr eparati on This compound is prepared by the procedure described in step A of Preparation

1.18 from 20.51 g of the compound obtained in step B of Preparation 1.21 in 350 ml of
20  toluene, 2.18 g of a 60 % dispersion of sodium hydride in oil and 21.96 g of 3-chloro-4-
methylbenzyl iodide (Preparation 3.2). 21.79 g of the expected product are obtained
after crystallization from hexane.
B) 1-(3-Chloro-4-methylbenzyl)-5-(3,4-dichlorophenyl)pyrazole-3-carboxylic
acid
25 This compound is prepared by the procedure described in step B of Preparatibn
1.17 from 21.79 g of the compound obtained in the previous step in 50 ml of MeOH and
8.93 g of KOH in 50 ml of water. 17.43 g of the expected product, which is used as
such, are obtained.
Preparation 1.23
30 1-(2,4-Dichlorobenzyl)-5-(4-methylthiophenyl)pyrazole-3-carboxylic acid
A) 4-Methylthioacetophenone
11.8 ml of acetyl chloride are added dropwise at a temperature of between 0°C
and 10° C to a suspension of 20.4 g of aluminum chloride in 85 ml of chloroform. 15 ml



5 1.18 from2.5 g of the conpound obtained in the previous step in 25 ni

of tol uene, 0.88 g of a 60 % di spersion of sodiumhydride in oil and
1.9 g of 4-nethyl benzyl bromde in 25 mM of toluene. 0.82 g of the
expect ed product is obtained. D)

1- (4- Met hyl benzyl ) - 5- (3, 4-di chl or ophenyl )gyrazol e-3-carboxylic acid
This conmpound is prepared by the procedur5 described in step B of
Preparation 10 1.17 fromO0.7 g of the conpound obtained in the previous

step in 15 m qf MQH and ..252 g of in 15 m, of water. .0. of
t he expect ed ﬁ?éﬂ%&‘sql%a@@% ‘H’@Gg dropwise at 05 ¢ reagtion “’("HBFB’???‘Q‘“‘? g‘."'glsH;
5535: i H 2H, 6 héut 80 midutes/at Rifl, It7is €ookdd to DPLC, hydrolyséd fyothé addition i} 1002nBbf

: bs: .

1285 i or o- 4R rR0r RY Bib cBToadraftR 5 organi phass s washied with, wpisy and giried

acid over Na)SQ/etahg [the solvent is evaporated off under vacuum to give 10.7 g of the
1- (3- chl oro- 4- I 50 =i a%iont from heptane.
car boxyl atsg eﬁﬁéclf% &Sw%?%r%%alﬁ%%ﬁgt}*@ g@%%ﬁ%ﬁ"@ﬁ% 8[ oc?g:jue ane

e
described in step B)Sedimpesaltofimethyl 4-(4-methylthyophegy])dooxprd-pxilobuhi-epeainound
obt3 gi g}eg_ in step B1gf8 g’gf@adiﬁhiaedissameaﬁ?%‘sqgnbmgeéﬁ@ anEngiﬂ%Elﬁltioﬁ-i%&dﬁede
a o di spersi on. of sodi um hydride in. oil _an . . of 3-chl orp-4-

met hyl bensy! SO RSRE IRl 105 ot S pomBtipdbiaine o e Brektpus s6a 4o 94 o
obt ai ned mladftdiethylr gxaland in &Gl @ff MeQifhcbeledne 0°C. The reaction mixBre is stirred

L5 5 i PRSI o R

step B of Preprtpi00anl of ether, the mixture is Stireddory ! Hminytes anshibe prreiniipteformgd is
~the previous igRd JFf, %hshéd Rith MaeHhriidHed to giveA2Mg 6f Bk ekpddtddproduc!  of
water. 17.43 g of tChTVIe ected product, Ich i % usbed ias such, are
obt ai ned. ) Me @pé\"&?&éjﬁh‘ﬂ’%‘y pyrazole-3-carboxylate
1- (2, 4- Di chl or obenZhis) compotndts piepired by ke ploreduradedcibed irpstéyy Bydfl Rreparation
A) 4' - Met hyl t hioacet pphenane .1l . Of et yl,~C i
Phded dr offui oSS PERSESHE compond ohyaiped than pfividls ° lcKil BF WIBHREY |
a suspensi on GfmRof 85 ¢o efucous hydwrine sblstioneAkter ng ovérnight at &Tothe reastion
>3 tion m g{ 6‘?%"“?2&'5‘%%??&? iffs WBEicR iR e (ROYeSBitate 1Shmmdss Hitderd i, Withed
with water and dried under vaccum over KOH to give 12.96 g of the expected product.
D) Methyl 1-(2,4-dichlorobenzyl)-5-(4-methylthiophenyl)pyrazole-3-carboxylate
20 This compound is prepared by the procedure described in step A of Preparation
1.18 from 5 g of the compound obtained in the previous step in 100 ml of toluene,
1.063 g of a 60 % dispersion of sodium hydride in oil and 3.4 ml of 2,4-dichlorobenzyl
chloride. 3.2 g of the expected product are obtained.
E) 1-(2,4-Dichlorobenzyl)-5-(4-methylthiophenyl)pyrazole-3-carboxylic acid
25 This compound is prepared by the procedure described in step B of Preparation
1.14 from 1.52 g of the compound obtained in the previous step in 30 ml of MeOH and
0.7 g of KOH in 25 ml of water. 1.4 g of the expected product are obtained after drying
under vacuum. :
NMR :8(ppm):2.5:s:3H;54:5:2H;6.6t07.6:u:8H;12.8:bs: 1H.
30 Preparation 1.24
1-(2,4-Dichlorobenzyl)-5-(4-trifluoromethylphenyl)pyrazole-3-carboxylic acid
A) Sodium salt of methyl 4-(4-trifluoromethylphenyl)-2-oxo-4-oxidobut-3-
enoate



hour 30 mnutes at RT. It is cooled to O C, hydrol ysed by the addition of
100 mM of ‘water and extracted wth chloroform The organic phase is
washed with water and dried over Na[err]SOerr] and the solvent is
evaporated of f under vacuumto give 10.7 g of the 5 expect ed product
after crystallization fromEtOH and recrystallization from heptane.

B) Sodium salt of nethyl 4-(4-nethylthi 6%heny| ) - 2- 0X0- 4- oxi dobut - 3- enoat e
1.48 g of sodiumare dissolved in 35 ni of MeCOH and this solution is added

uickly to a suspension of 10.7 of. the i.ne 0
gt ep a%d 9.8 pThWCO@POHP‘E%SIRFFPa(WL\’%&é R"ﬂ‘r’%ﬁr‘%‘? W%%Emge@ogloégﬁ ?‘%‘“ﬁll -

Oferr]C Themq&ﬁﬁuwﬁﬂﬁbmtnyla@t@henmd 10 for 30 minutes at RT, refluxed

 of ether. the MYne i oo el Lt AR oot e

forned is fThﬂse:bm;bomﬂd is pmnaﬂbwherprecﬂdgre dasaribrd iactepoCif Faeparatipng of
the expected;p ' th tep in 50 ml of AcOH and
5- (4- et hyl tlln op eny13)7;%/?%thglcg Bo%na f © provious step

hi s co nd
prepared by B8 of588e aaeous BYURZIBR 8P P‘i*PIhtSé‘B gs"fdhe F’F@ﬁtgﬂ&’i"?@ﬁt 18 O gﬁ“"’lii fr om
15 g of the corrpogmd Mediyned 1i-2,4-tichpisbensylp 5 (4-atiflicrohéthylphenyl)pyesadleadid
7 m of 55 %ag (ius hydrazine solution. After stirring overnight at RT,
the reacti on®8P0XYlalgi i yre i s poured into a water/ice mixture, the
preci pitate for meThiscofipound écprepdred b tieeptocedure describedniatstep Araf Riepasatiomder

Vet hyl 2002, 575 4in 33 B ol ing Potipfind OaBKPEL U pRUBL blep in 150 ml of foluens)
20 0FHigsofa 6P Serdsnession op aq'dmm Hyydride uppa@@é@/ 0 dvs”s?eﬁdb%@r?‘wnéy]ep A

of Preparati n .. 1 zjgéﬁthf:re%@cﬁe rg,jucttg@dw{mnd obtained in the previous
step in 100

hydride in oil an9)3 4%(5 40?1@1010%“513?3%6'5@?&?7@“ hzﬁﬁﬁ%be'g §a§g’éﬁbcf

t he expect edaggigoduct are obt ai ned

e e RN BB B i i 25

Preparation 1. 14 frorfi . 1164 g foff ¢thra confyougd obtaired iv dhppreHious Siepiind0 mho M@Oﬁm ous

f%gpe;geg?ed pr ar gggﬁnlalfr?vager gg)&gl;ﬁ%i eE'te3 rdaucpire%ﬁ%d 1.4 g of
VR [err] (ppn): 2. DIMR3G (oBm): 545¢i56 25 ofr8%1 0 TH36.9%: sr e’ 7 s 75

ErﬁgaaatD: OR| & agi 755I 0 7.8 ; AA'-B]?‘lystem 4Hh 1|2 9h bs: ll)H | ol
chloro eg%’% L}?htrl uor orret hyl phenyl ) pyrazol e- 3-car boxylic

aci d alt of met hyl L.

4-(4-trifluoromet by f(B,dFEichloiepimnylW]-ddé-umetlsylphenyl)pyrgmjgﬁg:arboxyhc acid

54 A) - Methyl 1-[1-(3,4-dichlorophenyl)ethyl]-5-(4-methylphenyl)pyrazole-3-
carboxylate

1 g of a 60 % dispersion of sodium hydride in oil is added in portions at RT to a

25 suspension of 2.5 g of the compound obtained in step B of Preparation 1.1 in 25 ml of

toluene and the reaction mixture is then heated at 65°C for 1 hour. A solution of 3 g of

1-(1-bromoethyl)-3,4-dichlorobenzene (Preparation 3.6) in 25 ml of toluene is then

added dropwise and the mixture is then refluxed overnight. It is cooled to 0°C and

100 ml of 50 % aqueous NH4Cl solution are added dropwise. After decantation, the

30  organic phase is washed with saturated NaCl solution and dried over Na3SO4 and the

solvent is evaporated off under vacuum. The residue is chromatographed on silica using

a cyclohexane/AcOEt mixture (75/25 ; v/v) as the eluent to give 1.6 g of the expected
product.



This. conmpound is prepared by the procedure described in step A of

Prepar ati on 1.4 from4' -trifluoronethyl acet ophenone. B)
Met hyl 5-(4-trifluoromethyl phenyl)pyrazol e-3-carboxyl ate Thi s
conmpound is prepared by the procedure described in step C of Preparation 5
1.23 from6.37 g of the conpound obtained_in the previous step in 50 m of
AcH and 3 m of 55 % aqueous hydréélne solution. 5.43 g of the
expect ed product are obtained. Met hyl

1- (2, 4-di chl b 1)-5-(4-trifluor enyl ol e- ) )
carboxyl ate B i %pxgﬁl'empﬁéwﬁ%y%ﬁjéaﬁ%aﬁ seatoRylic
descri bed in agiép A of Preparatlon 10 1.18 from2.5 g of the conpound
btained in th ' t %
i sperai on of sodi ATYRPIEDT & S5ROM Ml Shio? sHe I adged ot Ko dhyBlnsfon St
chloride. 1.824g ofithe hempmpsblbeainq:ﬁmcthcpreams stepan h% cal of MeOH and the reﬁ))tlon
1-(2, 4- Di ghl Oﬁﬂﬂﬁ&?[ Lé' detiaxéd 1br ! fﬂo‘dﬂ! %%B%%&hﬂ Rof 91ed u?idégax;ééﬁ

acid 15 i's co oun prepa e proce ure descri

step B of Prepeired ign a IN T lilcqmlmmn ¢ pregipifate; fosmed in 6 md@éﬁavasb@ri mtht he
previ ous st epwatdr #6d aﬂle@éndvemuaﬁpbver KOH £ $% 0.287z Jf ek édpecied Prodatt. wat er .

108 oL e Xpeck g BSOS, FRg. GSORIRY e 5300 B RS 4 THL g5 1

7.55 to 8: Add : BR; §3231toé7h4541-u SH;9.65s.d 1 202.95:bs: 1H. Preparation 1.25

7.
1-[1- (3, 4pDichl orop%s%kg?%l& I ]- 5 (4-net hyl phenyl) pyrazol e- 3- carboxylic
acid

-[1- (3, 4-di chl or ophdh{4 Mqthvglpl}ewl)emyﬂérﬂwme@m;@ylpbmlhlwmle%-carboxyhc

carboxyl ate geid 1 g of a 60 %dispersion of sodiumhydride in oil

I's added in portion t a 2 p 0 f 2.5 of .t he conpound
obtained in gt ep BASPfqﬂFﬂéﬁl ?f-Elel?L ﬁ%gﬁfﬁ &0&101'0’3' %%Iabsﬂﬁ)mzp 23~
reaction m xt carBoxydate hen heat ed at 65[err]Cfor 1 hour. A solution of 3 g
of (1-bro h - -dichl or nzen Prepag at |. i in 25 m of
tol uene | % t hen P e\!o&%%ogmér%pﬁnr@g%egﬁogw tﬁhee%f:écg '%Ee&ei%éﬁ%%eﬁ‘ Sée’Pl (I}xé’

over ni ght . |t Prepanation dc25t o[ 26 rg of thedcompound pdrined inf stéyp BoofBrepanation

NH err] d sol k b gani c
phase is was Pébwéﬁngaﬁggg%%b% P?J\t/‘ls g{rslp %ﬁgﬂ%?‘gﬁ% hg&iﬁ e(rnr1 ]a%% err]
and the 238 kil ?@%M}émmdhﬂbm%@’ﬁemw&nﬁ telugne.

chr omat ogr apha@tep additibn o8 aqﬁednl NH Cl s@uﬁdﬁiﬁm&b@ﬁﬁﬁ&%cﬁ& dﬁganwpnaséﬁél 25 ;

viv) as t Qe e(':olf]%nttrated gnd/er vacuunp the res1 He 18 en up w1th AcOPR t?)e orgamc phase
is washed with saturated NaCl solution and dried over NapSO4 and the solvent is
evaporated off under vacuum. The residue is chromatographed on silica using a
cyclohexane/AcOEt mixture (75/25 ; v/v) as the eluent to give 0.7 g of the
expected product.

25 B) 1-[1-(4-Methylphenyl)ethyl]-5-(4-chloro-3-methylphenyl)pyrazole-3-
carboxylic acid
This compound is prepared by the procedure described in step B of
Preparation 1.25 from 0.7 g of the compound obtained in the previous step in 15 ml
of MeOH and a solution of 0.28 g of KOH in 15 ml of water. 0.63 g of the
30  expected product is obtained.
Preparation 1.27
1-[1-(3,4-Dichlorophenyl)ethy!}-5-(4-chloro-3-methylphenyl)pyrazole-3-
carboxylic acid



55 B) _

1-[1- (3, 4-Di chl or ophenyl) et hyl ] - 5- (4- met hyl phenyl ) pyr azol e- 3- car boxyl i c
acid A solution of 0.5 g of KOHin 15 ml of water is added at
RT to a suspension of 1.4 g of the corrpound obtained in the previous
step in 15 mM of MeOH and the reaction - mxture is refluxed for 2
hours. After concentration of MeOH under 5\ﬁacuum it is poured into a
IN HCl /ice m xture, the precipitate formed is filtered off, washed with

wat er and dried under, vacu of theepected
product . %) @fﬁ‘?&}fﬁ}%ﬁ* Egl etﬁyli'ﬁrz(g'cgl"g"é@?h? 1H; 6. 85
:s: 1H 7. 05: phenyl)p@fhzolei-céfb&;tlﬁe? 45:u:5H 7.65:d: 1H 12.95: bs 1H 10
Preparation 1.26

- (4- Met hyl phenyl ) et rli‘yﬁ ]coqo:p?gpd %ﬁ %}%’a?d Yhy? rg%ey p)‘/iFsac?gF% 1§ stsg boxyl iC
aci d PrepargtjionNe2hirpm 3 g of the compound obtained in step B of Preparation 1.10
1-[1- (4- ey hylupbﬂwom{aaﬂe}]lg&f%w%cz{ e;’sléf%#%h@g@ dﬁdﬁﬁﬂbﬂ%ﬂhglﬁ%ﬂ-

car boxyl at'e conpound’i s prepar e proce

described in $}-Bppmocthyl)-3,4-dicldprobenzene (Rreparation 3éphip 25 ml of tolyene oMi&und

obt ai ned in st@ditibn oéf saNm,nJl solutionl ad® deeambtio, ©ie btyaﬂnenphase 8 g of
a 60 %dlspersmn |umh t%Ileln Ollf’%ﬁ th%
1- (1- br onoet hﬁ?ﬁ‘c 5 ) Feéb%edf ngp-ysltq .ﬁc eggaqxgpagﬁge

After additions waslmquadusatmh{edquausohmﬂoutandrdmd@vdeNazﬂ% amchthetsobvent yani c

h 0. .
hecet, thor S ﬂﬂ’?ﬁg off el WSfund APk kP CERLAN B YT AIUPuRE D |
dried over Na[%p hesape/AcOEs raixture $8(20entv/V)sas the clugntafso gitce 408t ofuthger

vacuum The r@&m prodisddr omat ogr aphed on silica using a
giggg? :éagség\ﬁctt %)it r(g 4(13 1:;hen l\fgthﬁf-s-(g- hﬁ)lrg-%g}letilylpgeny pyrazol%-3c3f the
1-[ 1- (4- Met hy kmiberylic &idy| ] - 5- (4 chl or o- 3- net hyl phenyl ) pyrazol e- 3-

doscr bed ﬁ‘”s?ep his; compound; . BrepRIERCHY ‘tnb rBLBY, Abscbed I 62 I UE 7
obt ai ned i n t ReepsrationdudS. dtoap! igrof te egmpound obmnqdumﬂlmkuwemm ddmdf 0.28

g of KOH in 13fMeCH alh Sélutih 6P0.4 g7 RO 320 mIVRAALSS. 93@;19&5& ekpected

obt ai ned. par ation 1.
- (3, 4- Di chl orBEﬂﬁ’é‘ﬁW)"Qf -5- (4- chl oro 3- net hyl phenyl )pyrazol e- 3-
carboxylic acid NMR: 8(ppm):1.8:d:3H;2.35:s:3H;5.7:qd: IH;6.7t07.7:u:

20 7TH; 12.9:bs: IH.
An Overhauser effect (NOE) is observed between the benzyl proton (R4 =
H) and the protons gy =g =H. -
Preparation 1.28
1-[1-(4-Methylphenyl)propyl}-5-(4-chloro-3-methylphenyl)pyrazole-3-
25 carboxylic acid
A) N, N'-Dipropylidenehydrazine
10 ml of water are added to 58 g of proplonaldehyde cooled to 0° C and
19.9 ml of hydrazine monohydrate are then added dropwise to the reaction mixture
while maintaining the temperature below 10° C. 67.5 g of KOH pellets are then
30 added in portions and the reaction mixture is left overnight at RT. After '
decantation, the organic phase is distilled off under reduced pressure to give 24.37
g of the expected product. B.p. = 48°C under 2400 Pa.
B) N-Propylidene-N'-[ 1-(4-methylphenyl)propyljhydrazine



56 A) Met hyl

1-[1- (3, 4-di chl orophenyl ) et hyl]-5-(4-chl oro- 3-net hyl

phenyl ) pyrazol e- 3- car boxyl at e Thi s conmpound is prepared by the
procedure described in step A of Preparation 1.25 from3 g of the
conpound obtained in step B of Preparation 1.10 5 in 25 m of toluene, 1
g of a 60 % di spersion of sodium hydride37n oil and 3 g of 1-

(1- bronoet hyl) -3, 4-di chl orobenzene (Preparation 3.6) in 25 m of toluene.

Af ter addi ti on of aqueous NH err]C solution and decantation, the
organi c phase is 100 ml@dactMurtaldimagnesiim baide solutionia sthenary sefiuRén up
with AcOEt, thiRiepaldttb Sphere and & SolvE6h o€ 10ig &F thalcdmpbasl dbtained @h Ut | on

and dried ovep NaJerr]SQerr] and th ol vent i.s .10 aporat ed qff under
vacuum The r@iﬂ%‘é‘o}é s'i?ﬁr‘Brfiﬂ B'Brofp‘ﬁg'éfa‘i?ﬁs §HTCF a3, e, ?fﬁféé pwise and the
cycl ohexane/ Ac@itiommixtureeis( 8lit<0overnight) ab BTt Heiseteoderd ta 6° (T \and Isatiirgtedf t he
expected prod S . : .
1 [1- (3, 4501 chjtspus &) 91)S‘e’¥“1%‘°’l‘]‘§-3§‘-“}"2: Chy Sy 19 depanted, the paucors phise 13
car boxyl i ¢ acexiragted with ether, therporbinedorasnie phasesrarp dried oper MesOgrandetber e
described in i@t & &faporated of PR vahivaitolgive 6 1‘g,f ¢fQHR dxpkcRU prduct Bpasnd
obtained in tmée%‘g@; %58 in 20 m of" MeOH and a solution of 0.4
g of KOH in 20747 £ BtV 1®. 96 g of the expected product is
obt ai ned. _ _nN}\@: [errlsiggpm: 1.8 :d:3H 2.35: :3H 5.7: qd: H;
6.7to07.7:u: 20 7H, 12D9: bs: 1|'-f ) ~An Over hauser effect (NOE)
i's observed between, Hhg ben rot §|1§r[ = H and the protons
glerr] = g[err] = Ela gly‘lhegyl?%rgéggla |(§}ch_°f?lf§ ) ]
1- [ 1- ( 4- NBt hy| phensspptiop\of 6-&of the chinppendiobtaingd inthe pyeviensrséeroins’ gl of 5
carboxyl i ¢ aCkier is added tq a solutioh d¥4, 78 g bY HHR¥%LiddR %0 and 20 ml of
10 m of water %rrlg adeaeg at'sé)uSS, gfofﬁp g)%ng%dgﬁy%gh%gél e t?,)no Cmar?d
19.9 m of hy®therAndethaaerstipnmikRIa iscleRRymagi a4 O bp hhe erystpllised nredict i on
ni xture fored & filkdred effahd Gatied withehérab give 1084 ©of hlekpéckedproiict> g of
KOH pellets are t 30 aﬂd&dlln portigﬁ an e I aCtIf gué{urgls
left overnight at PY. AfterMeMYl oo ant-hiH4smety) eBYS}?Iﬂ?’é 'ST{ Laore-o-
di stil | ed5of f methyiphenddpyremblepd-earboxyateo gi ve 24. 37 g of the expected
product. B.p. = 48 ; ' TP : .
N- Propyl i dene-N - [§%%a’kl§ne?ﬁ3%ﬁgoﬁs g‘?“ oﬁg&g}réegi{%éhe@revmus step in 20 ml
of water and 30 ml of EtOH is added at RT to a solution of 2 g of the compound
obtained in step A of Preparation 1.10 in 100 ml of water and 100 ml of EtOH and
the reaction mixture is stirred for 3 hours at RT. It is extracted with ether, the

20  organic phase is dried over NaySO4 and the solvent is evaporated off under

vacuum. The residue is taken up with hexane, an insoluble material is filtered off
and the filtrate is concentrated under vacuum. The residue is chromatographed on
silica using a cyclohexane/AcOEt mixture (80/20 ; v/v) as the eluent to give 1.12 g
of the expected product.

25 E) 1-[1-(4-Methylphenyl)propyl]-5-(4-chloro-3-methylphenyl)pyrazole-3-
carboxylic acid '

A solution of 0.47 g of KOH in 10 ml of water is added at RT to a solution
of 1.1 g of the compound obtained in the previous step in 40 ml of EtOH and the
reaction mixture is then refluxed for 3 hours. It is concentrated under vacuum, the

30  residue is taken up with 50 ml of water and acidified to pH 2 by the addition of 6N
HCI solution, and the precipitate formed is filtered off, washed with water and
dried to give 0.89 g of the expected product.



57 100 M of a 1M p-tolyl magnesi um brom de solution in

et her are refl uxed under a nitrogen atnosphere and a solution of 10 g
of the compound obtained in the previous step in 40 mM of anhydrous
ether is then added dropw se and the reaction mxture is stirred

overnight at RT. It is cooled to 5[err] %and saturated 5 aqueous

NH err]d solution is added. The m xture 8s decant ed, the aqueous phase is
extracted with ether, the conbined organi c phases are dried over MyS( err]
and the sol v nt I S, ev%orat ed of f under vacuumto give 6 g of the
expect ed product. 102- 103[ err] C under 20 Pa.

nferr] = 1.5180. 1- [1-Methy1- -(4-nfethyfifhepghdthyilnsl (dhohiorb-Banethylphényd)pgrazoke-3-
oxal ate 10 carbo li é%ufm ution of 6 g of the conpound obtained in the
previous step TN &Y ether is added to a solution of. 4.78 g of
oxalic acid in 20 &) NN-Biispprapylidegchydrazine ether and the reactlon

mxture is left ovephi ¢bh éﬁncp égféﬁa}e@ b?hﬁeﬁ?ﬁ‘)é&ﬁké 'd‘éﬁ‘éﬁb@floﬁﬁu%ﬂ
formed is filtered of f an sf&e th 62‘ |ve1%479n h é)ected
product . Preparation b8 from %Qv%] etone, 20 m 99 [Water, 3 1 of hydrazin

- (4- et hyl phemydnoRydiaie! ahdaﬁﬁ%@ﬂKOHO66g ofthe expected product are obtained ; b.p |

nmet hyl phenyl ) pygazol. e r boxyl at e A solution of 1. 84 g of
t he conpound §§ guﬁgﬁzﬁﬂ&?ﬁe previous step in 20 m of water and 30

m of EtCH i s adde®)N-Isaprapylidersai'e[d imethylf1--ethiylphlemy etinp haydzine

bt d tep A 0 f
2eon and 107 S P, 2180 o SPEUM Rl imigheliin Bionilhe SighBh B oA g Retficed
extr act ed wi t Hndenfenitrogerpatmpsphese gaghp solyHen of B 46 ofthe sompoved ehtaipesbiter v |
and the sol veige m%v@u@aepmmmhwﬂ@afous ether istBén/ adled BREpwWiSS anslRflug i aken

up wi th hexane ol.u teri { tered of f d the .
FPitrace | o coRREMERIPE Gavieh Reraolng eCr wdtatrd aequs JHACD ol on
silica using added; tlehesction Akt mﬂe'dauted ﬂﬁ&hﬁébu;s phhSLé)lsaxtrad:ted edithestherf 0

ive 1. 12
g[l (4- |ve hyI ee%oy mé&]&;gﬁﬁ,g’%%%g aﬁe{ﬂﬂéifévcr henyq]? pyrazo e- agorated
carboxylic aC|0 under vacuum. The residye g digtillesk off) dyceprassuge 10gine 645 gt er
i s added at RpfiHe expe@bdiprogiict. Bp 99’5C¥méer969f6ﬁahe conmpound obtained in the

Pt ous 2P T ] gl oo e b iagen i © S LT
A solution of 6.45 g of the compound obtained in the previous step in 5 mi
20  of ether is added to a solution of 5.12 g of oxalic acid in 24 ml of EtOH and 24 ml
of ether and the reaction mixture is left overnight at RT. The crystallised product
formed is filtered off and washed with hexane to give 2.57 g of the expected
product.
D) Methyl 1-[1-methyl- 1-(4-methylphenyl)ethyl]-5-(4-chloro-3-
25 . methylphenyl)pyrazole-3-carboxylate
A solution of 2.54 g of the compound obtained in the previous step in 200
ml of water and 300 ml of EtOH is added at RT to a solution of 2.66 g of the
compound obtained in step A of Preparation 1.10 in 600 ml of water and 1 liter of
EtOH and the reaction mixture is stirred for 3 hours at RT and then left to stand for
30 24 hours. The precipitate formed is filtered off, washed with hexane and dried to
give 3.46 g of the expected product.
E) 1-[1-Methyl-1-(4-methylphenyl)ethyl]-5-(4-chloro-3-
methylphenyl)pyrazole-3-carboxylic acid



30 residue is taken up with 50 mMl of water and acidified to pH 2 by the

addi tion of 6N HCO solution, and the precipitate fornmed is filtered
of f, washed with water and dried to give 0.89 g of the expected
product . 58

Preparation 1.29 9
1-[1- Met hyl - 1- (4- et hyl phenyl ) et hyl | - 5- (Z chl or o- 3- net hyl phenyl ) pyrazol e- 3-
carboxylic acid N, N -Dii sopropyl i denehydrazine 5

)
Thi's conmpound is py red du bed of , ..
Preparation 1.28 f c???? l%g}f B{D@g} “Z%FH\? Og t’%?‘idggg.i ?H‘rFP YONHAR azi ne
nmonohydr at e aofi3. 3@ogthefcoif@ahnc66btg1md i ke preyious stelp i 80 lm:ltofaEté)}bbmh'theed

2Pyt 1 RSN 90 17 b g el SAREGEN 8 ol

p-tolyl rragnesimﬂﬁhgr t;elswnmnn@tedu tn 20 mér 3l of deed water and then, 5@l %f

ni trogen gt ”DB@Mra?e ﬁﬂfédath§%15&ﬁir9& é&d:ﬁed‘ﬁ) ﬁH@fs b&a&ecmmws!fm FRCINGA | n
t he preV| ous a&gl n. 200 rous

hen added dro
reflux is ﬂﬁhﬁeésfnm% d oxfg P ﬁé«b?‘?‘h ©t58 VSP'e‘PF]VQP"g‘\g% G?fat ed
aqueous NH[ er iddek vaiudi ioggivé 3.15 gofthead@ectedpimducteact ion mxture is
decant ed, . t he aqu %P?@Easg ps extracted with ether, 15 t he conbi ned
organic phases are g Na[err]SO [err] and the solvent is evaporated
of f under vacuum 11'4@2;,41f1h$h1dn®ew1)3|5-£4-ichllompheﬂ3ﬂ)—%mﬂhylpﬁdmiea-qarba&ylic eto
give 6.43 of the expected product. B.p. 95[err]C under 266. 6 Pa.
O [1-Met ﬂyl ?L ?4 nmet h phe@l};ﬂ)et her ] hydrazi ne oxal at

sol ution of 6.45 gAdiithien salnes gyl 6dﬁaqhifﬁﬁphqnylr)ﬁemﬁﬁlﬁbi"@ﬁ!ﬁos%@bobqﬁ-i"s n 20
of ether is a@mﬁgkto a solution of 5.12 g of oxalic acid in 24 m of EtCH

and 24 ni n ereatlo E|slef .over ni.ght at RT.
e oryetalli sed ol o B9 {o@efhog Jithim, Relt Shlptg ShobAE, o
hexane to gi vadded5inder mmlm-mnatmesplmrb to 120 mirofchyclohexane cooled to 0°()A

Net hyl Ledidadi® OétkﬁsG éo{"ﬂ' dﬂ?cfrggﬂofifbﬁﬂéﬁ&n‘éﬁﬁ% b if Egﬁl&i&%&s?ﬁﬁ ed

nethylphenyl)pyraz
t he conpound digpwisseayer A0 minutps @t\/(?°611@ndsﬂlé pedcton guxture is stied dor Shours aand 300

m of EtOH i spedged 3t ofRHickyl 08Pt lar®h& add&kP qlicRly Whfle maintaining the
temperature below 25°C and the reaction mixture is stirred for 48 hours at RT. The

precipitate formed is filtered off, washed with cyclohexane and dried to give 31.3 g
20  of the expected product.
B) Ethyl 5-(4-chlorophenyl)-4-methylpyrazole-3-carboxylate
2.04 ml of hydrazine monohydrate are added dropwise at RT to a solution
of 15 g of the compound obtained in the previous step in 100 ml of AcOH and the

_ reaction mixture is then refluxed for 5 hours and stirred overnight at RT. It is
25  poured into a water/ice mixture and the precipitate formed is filtered off, washed
with water and then hexane and dried to give 11.47 g of the expected product.

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

0.72 g of a 60 % dispersion of sodium hydride in oil is added in portions at

30  RT to a solution of 2.17 g of the compound obtained in the previous step in 25 ml

of toluene and the reaction mixture is then heated at 65°C for 1 hour. After cooling

to RT, a solution of 2.28 g of 2,4-dichlorobenzyl chloride in 25 ml of toluene is

added dropwise and the reaction mixture is then refluxed for 20 hours. After



conpound obtained in step A of Preparation 1.10 in 600 m of water and 1
liter of EtOH and the reaction mxture is stirred for 3 hours at RT
and then left to stand for 30 24 hours. The precipitate forned is
filtered off, washed with hexane and dried to give.3.46 g of the
expect ed product E) 1

-[1- Met hyl - 1- (4- nethylphenyl)ethyl] 5- (4-€%Ioro 3-

met hyl phenyl ) pyrazol e- 3- car boxyl i ¢ acid

59 A sol ution f 1.44 in 20 of .water .is added at

RT to a sol utieling to RTqsaturatg gqmouﬁhﬂbéﬁﬁgaaﬁa 1sAddsd, theymixiure s degantade s

ﬁ tep i nA80 m tlhé okgankd pmde ﬁshWashe]fl with mhteﬂﬂ\lmmtolutﬁml amdhdmﬂ ovef MgsSay for 3
ours. An inso is fi n rate ..s

concentr at ed t%’ enﬁn? IWV%\MT (taﬁz\)éngr VAR h’g?‘ne 5‘% ci’f‘ie ISféXtrgCte&I%k;f are

added, the m xAcOBt,ithe auwganic phaket is whshed Svitly setuetedi NaHiGOy solutidh,Heithamd

decanted, S oe SRR 3P Bl 9 ali wih DUEF P dE ot WEE6, 200 VB o is

xpect e

evapor at ed” of f er “vacuumto give product .
Preparation 1.&gporated off under vacuum. The residue is chromatographed on silica using a

1-(2, 4- Di chl or@bmeydrﬂef&cdﬂrﬁﬁ&tafeopnwl)wﬂ A tHey blRphta@o bive 3t.¢@rd ek thd ¢ 10
aci d I £ hi _%&gf
4- (4- chl or opheRPFs pWé‘Pﬁ'yMH‘-o 2- oxobut 3- enoat e .

154 m of a 1M hexaNdRyd (ipm) :dzane: 3H{ 2i0um:SH $4.20hdt RH 5.51: THEHgr6e7

added und a i {{o hgre to 120 M of cycl ohexane cooled to
O[err]C i6 & s%l’gtq%otﬁ%o@ 9‘3 of 4'-chl oropropr ophenone in 60 m of
cycl ohexane is therAr§ysthauser effe@tr(b’&ﬁ)s}éo @ bengyl prosons|(B4and t he

reaction m xt ug —rl.% |tﬁéﬁ@t31@r@1 g at RT. 21.4 g of diethyl
oxal ate are the I.ckly nt.ai ni the ture
hﬂ(fgd%lrlrlew PO AR AR 3-CHPORYIC The

bel ow 25[err] C and
precipitate fogcided is filtered off, washed with cycl ohexane and dried to

Y ir%pﬁg%g f t%‘@rﬁe?ﬁ@ﬁé@s%@ﬂ% g pEater is adddll at RT s sfytion

hydr azi ne non the compleld ahtaiped inctha praviousstep indi0ml o EtOH and die 15 g
of the conpouq@a&{g,h% e'1§1 e e x‘féH'f&u@ %&ﬁth%@&ﬂe@ﬁn&?%m d ghdre

reaction mxture I's.then re uxe D ours stirred oyerni ’ "at RT.
It is residue is taken up with water, an insoluble matenal is filtered off, the filtrate is

acidified to pH 2 by the addition of 6N HCI and the precipitate formed is filtered
20  off, washed with water and dried to give 0.73 g of the expected product.

_),._)

Preparation 1.31
1-€3,4-Dichlorobenzyl)-5-(4-chlorophenyl)-4-methylpyrazole-3-carboxylic
acid _
A) Ethyl 1-(3,4-dichlorobenzyl)-5-(4-chlorophenyl)-4-methylpyrazole-3-
25 carboxylate
This compound is prepared by the procedure described in step C of
Preparation 1.30 from 2.17 g of the compound obtained in step B of Preparation
1.30 in 25 ml of toluene, 0.72 g of a 60 % dispersion of sodium hydride in oil and
2.99 g of 3,4-dichlorobenzyl bromide in 25 ml of toluene. 1.87 g of the expected
30  product are obtained ; m.p. = 117.5°C.
NMR :8(ppm):1.25:t:3H;2.05:s:3H;4.25:qd:2H;53:5:2H;
68:dd:1H;7.15:s:1H;73:d:2H;74t07.6:u:3H.



25 poured into a water/ice mxture and the precipitate fornmed is filtered

of f, washed with water and then hexane and dried to give 11.47 g of

t he expected product. C) Ethyl

1- (2, 4-di chl or obenzyl ) - 5- (4- chl or ophenyl ) - 4- et hyl pyr azol e- 3-

car boxyl at e 0.72 g of a 60 % di spersion of sodium hydride in
oil is added in portions at 30 RT to a®olution of 2.17 g of the conpound
obtained in the previous step in 25 ni of toluene and the reaction

S0l Ut on of 2. 23 o A Oyerhewseteiict GURBY i obesied beferm b Herey! Broten Berie 5
nged dropvm sqzsanm)tah@meqﬁgfohggzmggtdme is then refluxed for 20 hours.
ter

cooling to RT, sat Par@d-Rishiesekengd- é&ﬁc&lorgglrea@-&mp@y&)&ﬂgﬁ% ¥he mixture

i s decant ed, carboxylud'm:ubrgam c phase is washed with saturated NaC sol ution

and dried over MISGhS bhmpound 1€ Pikohli8 678 Brodcine/BREHELETh Slcp BAFT

vacuum The residue’1 s ract e organic ase | S
washed with sZ¥repazation kﬁw&qn@rqu g<0f] the icompoypd gbigined in thﬁlmo‘!?of’rtﬁl iBn of

pH 2 and with SY)’fiﬁleéf Ef@[—lddddeﬁi3%/6f KGIPGher0 i aiTdwithe 1SPI ¥t the expected

evaporated off er vacuu The residue is chromat ograpnhed on si I I ca using
a cycloﬂ? BAIRO I xture (75/25 ; v/v) as the eluent to give 1.10
g of the exp@edpachtiondBct. Mp. = 82[err]C

NVR: [err] {ppm: 1. %ﬁ ?_,_ Wi, i

7. 15t o7. 6{0D %ééﬁo& Pn%ﬂﬁ@/er 3 Cté o??}z}eflyl HC@?&?@ served bet ween
t he benzyl pr@axbnsychedr] = Rlerr] = H and the protons g[err] =

% [ (erzr]4 B‘ ?hl or obe %10 ‘gahmg}?er%o% gf sodnzm rl}e (tinde in oil is gdded 31nc glr'thocr)ls at

acid 15 %g/‘%'éfFQI’t‘?Q?n 158 068‘?6‘8‘%’ é?d R@WIF% ‘géeﬂré ﬁ’fmaéwnl éyéidded

at RT to a soluutloorml of tolu@fe éhd&he miktir® 6s deATedrd alesaCries 1i m)drheﬂef evi ous

step in 5 m of Et eac xt h | ux for 4
hours. It™3s 58 Eo—g?eg 2u$18£r7’ "\9505 ﬁ‘ﬁ@enzn}}l m‘ﬂ gﬁe(ﬁ# eﬁ?gr?p%%ag W th
wat er, an i ns@lhamelommmtulalls itheenfrefluxadefor 30 ﬂlouItShAﬁhr toalimggo iR, satural

acidified to rag{#%upm d Wt emdazd%l;gc %l&aﬁe er&*&:mgaaﬁle Jrgarm@d is

filtered 20 wat er_‘and Ive O
expected pr odphase is washed with satpgatad ugong,gnd ed over Mg

solvent is evaporated off under vacuum. The residue is extracted with AcOEt, the
20  organic phase is washed with saturated NaHCO3 solution, with a buffer solution
of pH 2 and with water and dried over MgSO4 and the solvent is evaporated off
under vacuum. The residue is taken up with a cyclohexane/AcOEt mixture (75/25
; v/v) and the precipitate is filtered off to give 1.38 g of crude product. It is
dissolved in AcOEt, cyclohexane is added until a precipitate forms and the
25  precipitate is filtered off to give 0.17 g of the purified expected product. M.p. =
162°C.
NMR :3(ppm):1.95t02.6:u:6H;52:5:2H; 66to77 u:7H;
12.85:bs: 1H.
An Overhauser effect (NOE) is observed between the benzyl protons (R4 =
30 Rs=H) and the protons gy = gg =H.
Preparation 1.33
1-(4-Methylbenzyl)-5-(4-chloro-3-methylphenyl)-4-methylpyrazole-3-
carboxylic acid



1- (3, 4-Di chl or obenzyl) - 5- (4- chl or ophenyl ) - 4- met hyl pyr azol e- 3-car boxylic

aci d A) Et hyl

1- (3, 4-di chl or obenzyl ) - 5- (4-chl orophenyl) - 4- net hyl pyrazol e-3- 25

car boxyl at e Thi s conpound is prepared by the procedure
described in step C of Preparation_1.30 from2.17 g of the conpound
obtained in step B of Preparation 6230 in 25 m of tol uene, 0.72 g of
a 60 % di spersion of sodiumhydride in oil and 2.99 g of

3, 4-di chl orobenzyl bromide in 25 nml of toluene. 1.87 g of the expected 30
product are obt ai ndh¥-chigrg-3 -meéxﬁgrg@_ophenone NVR [err] (ppm:

1. 25at : 3H, 2. 05: s: 314 ¢ oR piopibndHecklonde sredkdded dropwise-t8 addixtukkiof 18 misef ok H,
7.3:d:2H; 7.4t Q7. 6: W. 3H. . . . . .

s @A T M lordioleni 22,7 8,of afpmiopm silgsids wnd, e JFAGn SBIRIEE IS R penzy)
protons ( R[ erhdated at 130°C Bpre3d hpurs. Aftennoblingeto Rt ib ispajired irfto 2 mixture]of= H.

B) 1-(3,4zD c - h h@:ﬂﬁl 1B el P - 24 .

car boxyl i?: acilu(?q{'l Eggeaﬂ(ée}l&aeéﬁ@s&g)&n%’qun clieg ‘g{r{Epar e’d%%a&gﬁgc g%sgeléure

descri bed i n Weshgd Wit saturated NaHGQ3 selption andadrigd over N@S@i@dt%s‘élﬁ?ﬁ?ound
obt ai ned in tigeevaperatedusffStederi vacuum. TheOrebidu®fis HistlednoffOurided reéuds@ i n 10

M O varer e fivt 1D PRI H Dpected prB2F Wi s @A B, - o5°C

1- ( 3- Chl or o- 4umdet BPabenzyl ) - 5- (4- chl or ophenyl ) - 4- net hyl pyrazol e- 3-

car boxyl i.¢ acid e o 0, % di hQr spdi dmnydri de
in oil i slﬁadded i nB I(ilrt]?1|m(§"n$salta((f)P &Kyl% %ﬂ?%ajal{?segyfﬁ ?ﬁoﬂb gpn %I’XH‘ng‘{é? %]he

conpound obt a¢%ebut-31eneatep B of Preparation 1.30 in 100 M of toluene
~and the mxture i sT§ib&RniHRahEds Hrefardd byl fre [ HocelulO Wescribbd Gh step A @Fo! i ng

the. 1 eaot | on BPRANEH {30,0h 5P &1} CheolM bRemetyb s Ussans LghuBBlt 00D R
saturated  in THjUOankofNyiohedatt, Kog of the sompowtsicbtginédia theprevions siepxt ur e
and dr1 e ovdP TBLAT Shclonerane ahd' ¥y (of AR Stalle, AARP sBr kRl docuum
The resi due iRTgetherraantiod mixture As Ceitcentrited under vacuum, the residue is taken up
with ether and the solvent is evaporated off under vacuum. The residue is taken up
with heptane and the precipitate formed is filtered off to give 15 g of the expected
product.
20 C) Ethyl 5-(4-chloro-3-methylphenyl)-4-methylpyrazole-3-carboxylate
2.5 ml of hydrazine monohydrate are added dropwise to a solution of 15 g
of the compound obtained in the previous step in 150 ml of AcOH cooled to 5°C
and the reaction mixture is then refluxed for 5 hours and stirred overnight at RT. It
is poured into a water/ice mixture, extracted with AcOEt, the organic phase is
25  washed three times with saturated NaCl solution and dried over NapSO4 and the
solvent is evaporated off under vacuum. The residue is taken up with iso ether and
the precipitate formed is filtered off, washed with iso ether and dried to give 7.88
g of the expected product.
D) Ethyl - 1-(4-methylbenzyl)-5-(4-chloro-3-methylphenyl)-4-
30  methylpyrazole-3-carboxylate
0.98 g of a 60 % dispersion of sodium hydride in oil is added in portions at
RT to a suspension of 5 g of the compound obtained in the previous step in 70 ml
of toluene and the reaction mixture is then heated at 65°C for 1 hour. After




20 organi ¢ phase is washed with saturated NaHCJ err] solution, with a

buf fer solution of pH 2 and with water and dried over MgSdJ err] and

t he solvent .is evaporated off under vacuum The residue is taken up
with a cycl ohexane/ AcOEt m xture (75/25 . ; vliv) and the precipitate is
filtered off to give 1.38 g of crude prodyct. It is di ssolved in
AcCOEt, cycl ohexane is added until a preciPpltate forns and the 25
precipitate is filtered off to give 0.17 g of the purified expected

duct. M p. ) 1 C. NVR;, :.1.9 2.6:
D o6y 5. 5 P oppling 1 Ky 3778 of 4-methylbenzyl tromide higcaddef dropwise and e,
Over hauser ef freadtionNeixture s ditherefiagedoeventight. (Afeer Rooling taPRT} 6096 @Ghesus] = 30
TF g;r] - H) a 2&? sBhBbR"IS a9h§J Qxd the k?gra{l;c 5ha|§|é is decanted and coﬁée%g‘g{egt ' on

- (4- Met hy| benzyidpr Sacunme fho residiierie ehtyagsedewith JAcOEtethi organicpluise iswashed
carboxyl i s acihice with saturated NaCl solution and dried over NaySOy -and the solvent is 62

A) 4'-chl oro-3"-nmet hyl pr.opli ophenone . . 16 of _propionyl chloride
are added dropfitPBerated off pndar agun. The pesidye iy chromatogranhed ogsliciedsingiad 22.7
g of al um num gklohex«he/ ATEL MextiRABOIID ; WL 4 the BlubMetd give 2.1hgajfegleat
130[err] C for h@u(i's. After cooling to RT, it is poured into a m xture of
5 100 m of PBREE P’fogf“étd HCl and ice, extracted with ether, the organic

phase is was HE)dl -(-Methyihenzy)-5 €4 /hldte3 -methylphenyl)adrthethylpyadaznled- Na2SO4
and the s@} vent, yovviic adig €vaporated of f under vacuum  The residue is
distilled off uncfey F educed pressure to give 20.7 g of the expected

product whi ch crystélselutien off).439 g gf5KOH jrc20 ml of gyatrsris ;dfed at 8T to a
B) Lithium salgon@fonf Y} of thetcdhioun oBtaitid v 1RO gV olis 3tepah 20! mPoLRIcHP- 2-

descri bed 1. PGghaTection mixtups i FAHOHY 1903 Mo, AeHEOURIE IR Rt hy!
di silazane | i tjoursd fméta SN HOWee mixture amd Bhd-preéipitate fdrmey cis ofiieerediaff, 10 g
and o8 g oo areshp i oydrhet BB bRl MR Bt 8 Lot Proedlod BHERETHENE
reaction m xture i NMEnce@pmat:ddo dddar: e 62ms :t12hk; 0.240 dbe u STH ak265up
bs: 1H. '
Preparation 1.34
1-(3,4-Dichlorobenzyl)-5-(4-chloro-3-methylphenyl)-4-methylpyrazole-3-
20 carboxylic acid '
A) Ethyl 1-(3,4—dichlorobenzyl)-5-(4-chloro-3-methy1phenyl)-4-
methylpyrazole-3-carboxylate
This compound is prepared by the procedure described in step D of
Preparation 1.33 from 2.5 g of the compound obtained in step C of Preparation 1.33
25  in 50 ml of toluene, 0.8 g of a 60 % dispersion of sodium hydride in oil and 2.4 g of
3,4-dichlorobenzyl bromide. After hydrolysis by the addition of 50 % aqueous
NH4Cl solution, the organic phase is decanted, an insoluble material is filtered off
and the filtrate is concentrated under vacuum. The residue is extracted with AcOEt,
the organic phase is washed twice with saturated NaCl solution and dried over
30 NaySO4 and the solvent is evaporated off under vacuum. The residue is
chromatographed on silica using a cyclohexane/AcOEt mixture (80/20 ; v/v) as the
eluent to give 3 g of the expected product.



with ether and the solvent is evaporated of f under vacuum The residue is

t aken up with heptane and the precipitate forned is filtered off to
give 15 g of the expected product. 20 C) Ethyl
5- (4-chl or o- 3- net hyl phenyl ) - 4- net hyl pyr azol e- 3- car boxyl at e 2.5

m of hydrazi ne nonohydrate are added dropwi se to a solution of 15 g

of the conpound obtained in the previ ous 64t ep in 150 m of AcOH cooled to
SE_err]CCi: _amﬂ theR_rI_ealc';ion mxture is 'élh_entrefluxted }‘Qr 5 _hO;,II’S and
stirred overnig : i S _pou i,nto r/ice mxture,
extracted with AcoR) I-GHeDishisioheazyhidd-chlorod methglpheny  hrsdlpyesdis 1 1

sat ur at eddNafoB-diﬂiddxyIi@ﬂcidnd d_rl_ihed over Na2SO4 End the ~ sol Vﬁnt isd '
evaporated o un . vacuum .The residue is taken up wth i,so efher a

the precipitate fo&h&dc?@p‘?‘mdtésré’ﬁepﬁeg, g%atz‘ﬁe?fos\ﬁ“t id\é\%cr&eﬂe 3{78 gr Pgd to
gi \(/2 7. ?ﬁ n Prepgration t1:33 ﬁfmpé:g@tﬂﬂﬁ'udnpnund obtained in the pre@joukisteplin 20 ml

- _n"e e - -

met hyl pyr§zo| g@k%%@%ﬁ;?g&q@ﬁqﬁ 2'6%1?9?8;}{@ 23751?& ath%sxgzcéelds%'g?%ﬁt%e of
sodi um hydri débtaiedi | is added in portions at RT to a suspension of 5
g of the conpound NMRI:BaPpind: 2hE :BEEYE AU SIEPSiN /2M 6.7 to 7.6 0h 6B yene
and the react 322 M Xt Tfi—?—m?g ?hen heat ed at 65[2rr]C for 1 hour. After

63 co 1ﬁg Bo'RT, 3.7 g of 4-nmethyl benzyl bronide are added
dropwi se and the Preparationdt35on m xture is then refluxed overnight. After
cooling tg RT, 50 %o Sy kT ' | nd the

or gani c p@ase S dgé%g;hzgf%;ngl%h%bgg%[lfzgit(]éghm%gh%ﬂ%gé(?&\?gg‘ﬂ%ﬂn}' lnghe resi due
i s extracted wyraroledarrboxylie acidgani ¢ phase is washed 5 twice with
saturated NaQ sol Whi @inyand-@irk-8toRY&EbdNF)H-(4-FHbSphdnyMlniciiyIHRAAES- | S
evapor at ed offggg%gtr) vacygum_(%‘l'he rOeXi dudgﬁi)s g:hrorraPognrygphedhg’n silica using
a cycl of MBCOEt i xture (80/20 ; v/v) as the eluent to give 2.1 g

of the  expectsd mr 6ftiethylamine, 6.57 g of di-@rs-butyldicarbonate and 1.18 g of a
car boxyl 18 a0 dispersont OF St SRl R IR o) oeled % 2GR OLE 0 e i o
i s added at RSompound obtained gih stepdd offPrepagatih 1.8@ in d5pauhdf disxansend ithe t he
LY o ePPatiol i B g o PR REORS RN il 5 A
off and the filtrate is concentrated under vacuum. The residue is taken up with
cyclohexane and the precipitate formed is filtered off, washed with cyclohexane and
20  dried to give 6.23 g of the expected product. '
B) Ethyl 1-(tert-butoxycarbonyl)-5-(4-chlorophenyl)-4-
(bromomethyl)pyrazole-3-carboxylate
3.18 g of N-bromosuccinimide and 0.02 g of dibenzoyl peroxide are added .
to a solution of 6.2 g of the compbund obtained in the previous step in 150 ml of

25  CClg and the reaction mixture is then refluxed overnight. An insoluble material is
filtered off and the filtrate is concentrated under vacuum. The residue is taken up
with cyclohexane, the mixture is decanted and the solvent is evaporated off under
vacuum to give 8.72 g of the expected product in the form of an oil.

C) Ethyl 5-(4-chlorophenyl)-4-(ethoxymethyl)pyrazole-3-carboxylate

30 0.23 g of sodium are dissolved in 100 m! of EtOH and 4.5 g of the
compound obtained in the previous step are then added dropwise and the reaction
mixture is refluxed overnight. It is concentrated under vacuum and the residue is



poured into a 1IN HC/ice m xture and the precipitate fornmed is filtered
of f, 15 washed with water and dried under vacuumto give 1.8 g of the
expect ed product. NVR (ppm:2to02.4:u:9H 5.2: s:2H;, 6.7
to7.6:u: 7H, 12.65: bs: 1H. Preparation 1.34
1-(3,4-Eichlorobenzyl)-5-(4-ch|oro-3-netQ¥Iphenyl) 4- et hyl pyr azol e- 3- 20
carboxylic acid A) Et hyl

1- (3, 4-di chl orobenzyl ) - 5- (4-chl or o- 3- nethylphenyl) 4-

met hyl pyr azol e: 3- car bo ound i ep red t he
P o ¢ des ChIBUISPIEId i using a cyqlohesaARORL e (?Qfﬁpz o3 1 ho
conpound obt alelubdtlorglﬁéb.%@dﬁthd:&)@mé@prodﬂctl 33 25 |n 50 m of toI uene,

0.8 of a 60 % di sper si on.Qf sodlu

3, 4-gi chl or obenozyl r oni det &l Wt er d@y‘ﬁﬂé 46‘3“’31?“%@5? %?@Hﬁgﬁ)fh%ylg#
agueous (Nh[llafmf}thyl)mamiq—bﬂ?rboxuda@rgam c phase is decanted, an

i nsol ubl e gyraterial giB4fd i LEEE, cﬁ&ﬂerslon of sﬁﬂﬂnh@ﬂe‘ ihloilk %d%e?l 1ﬁ:jbﬁftfdhkﬁiit ed

under vacuum _The resique IS extracted anl c P ase

is washed twi &T ta 2 solutien,phl .69 gefcthe %mwbﬂeedm thg PBQYH?“SEFGPP in5
Na[ err] SO er r of eslferdeddsRé Habon ixians fizh eated bt ssvdzefor o rnﬁ&maonﬁgl due

(301 20, viv) AERIRd & of s Sfofistuiety s ek Gre sid domatrand b pdeton

64 mixturdjs then refluxed for 20 hours. After cooling to RT, an insoluble material is
1- (3, 4-D ghl 4 |
s boxyﬁh ORI hid e ﬁfﬁfalce]fﬁ%oﬁcéﬁﬁfa{é& @B@NA@% The ?%Jlfﬂ%é IQ%QHS%%%ur .

descri bed i n ¥itpAgOBt, the organjy phase 43 \n@ghe;_l wghfSp@mtgl Wltsﬁ@t@@nﬁ@@
obtai ned in tpaffeF SSS oS PR ki ¥AhWatePand &ﬁecﬁ:@f‘M&b&’aﬁ@ﬂ% Slvédeis I n 20

m of water xpect ed oduc
R [orr ( pipotassd o Spder Dagiiny, The fosins 6 Ehrompatogsapliod iy sica ysingyp
12. 65: bs: 1Hcyclohexane/AcOEt mixeper@6i26n; ¥/95asléhe eluent. 0.90 g of product is

1-(4-Chl 0{?00 : Pg%hﬂ%’i ugli ¥ d)ecl’goﬁm%to%rhapﬂe&) BRI hsifig 6 5&8&‘&%&/@6&t mixture

pyrazol e-
(80/2 v/v) as the eluent to give 0.24 g of the expected product.

E) 1-(4-Chloro-3-methylbenzyl)-5-(4-chlorophenyl)-4-(cthoxymethyl)
pyrazole-3-carboxylic acid
_ A solution of 0.088 g of KOH in 10 ml of water is added at RT to a solution
20  of 0.23 g of the compound obtained in the previous step in 10 ml of EtOH and the
reaction mixture is then refluxed for 3 hours. It is concentrated under vacuum to a
volume of 10 ml, 10 ml of water are added, the mixture is acidified to pH 2.5 by the
addition of 1IN HCI solution and the precipitate formed is filtered off and dried to
give 0.21 g of the expected product.
25 Preparation 1.36
1-(5-Chloroindan-1-yl)-5-(4-chlorophenyl)pyrazole-3-carboxylic acid.
0.88 g of a 60 % dispersion of sodium hydride in oil is added in portions to a
suspension of 2.5 g of the compound obtained in step B of Preparation 1.7 in 20 ml
of toluene and the reaction mixture is then heated at 65°C for 1 hour. After cooling
30 toRT, a solution of 2.3 g of 1-bromo-5-chloroindane (Preparation 3.8) in 10 ml of
toluene is added dropwise and the reaction mixture is refluxed overnight. It is
cooled to 5°C, 20 ml of 50 % aqueous NH4Cl solution are added dropwise and the
organic phase is decanted and concentrated under vacuum. The residue is extracted



A) Ethyl 1-(tert-butoxycarbonyl)-5-(4-chlorophenyl)-4-nethyl pyrazol e- 3-

car boxyl ate 4.62 m of triethylamne, 6.57 g of
di -tert-butyl di carbonate and 1.18 g of a 15 60 % di spersion of sodium
hydride in oil are added to a solution of 6 g of the conpound

obtained in step B of Preparation 1.30 in 150 nml of di oxane and the
reaction mixture is then stirred for 72 Hurs at RT. An insol uble nmateri al
is filtered off and the filtrate is concentrated under vacuum The
residue is taken uyp wt cl ghexane an t he itate forned.is
filtered off, M%Q%%%wea@aﬁe Ul m@&cgm tign and grigd ¢ he
exE)ect edbpr odusver Nap S(l) 4 and the soﬁl)ent is erw]/aporlat)edlﬂﬂ Witder vacuum to give 1.04 g of the
1-(tert-butoxycar 4-.chl or en

(br oromet hyl)p%’fP%‘B%‘%“’é %%&8‘& oA stck. . 3.18 g of

N- br onosucci ni m de Paquarﬁldhﬂ 37 of di benzoyl peroxi de are added to a
solution of 6.2 g qf g4t . £ 150n1'
of 25 [err] aﬁd(t e re ctl %ﬁx‘?:ljdr}ggl %@?k%ﬁe%ﬁ:&ti}%&i% o%%?%’f%’ﬁ

i nsol ubl e nat &l s filtered off and the filtrate is concentrated
under .vacuum The rgsi MethylS 1t@kfethtRybenzyl)-5\@-chlogd 3 radtRylpheny)birazéle-st ur e
I s decanted and,t he gpol vent is evaporated off under vacuumto give
8.72 g of the @'Kpﬁéxlta d product in the formof an oil. C) Ethyl
5- (4- chl or ophenyl ) 0453 g bfia)60r%s tdispledsponr afzsolimns hydridedn yilas add in portions at 0. 23

9,0f S0 e 2 64 2 SRR G 200 oFtAloniil 8iita'h el 8 heparaton PgEPOUNC

obtained in the previous s W Se reac 1'on

m xture is refindra Qf\telnmgaud the reaptioncaircdutetis ﬁlee eated 8t 657 6dfau inhavd Aftes

r ﬁs' dute i's " cgolm g to RT a solution of 1.7 g <|>f 4Hmethox ltchlonde in 25 ml()(/)f;1 tgﬁf&n? )

chr onat ogr aphe i.lica us a cycl ohexane v/v) as
t he el uéma?l%f gropwise, aztsin gredr—a 108 @%@&ﬂéﬁhﬁ 620 fouts. Afler D)

Et hyl 1- (c3olifg e RT420mmilhufl Wzaduboﬁ NHzCh hﬁﬁWdeﬁéd and the organic

G epor ol ols'Y b Hefenled B Pabuited off wnder yacyum, T tifidle ¥ oftrallbd ity |

sol ution of 1.A%FE, dfe ergenic phpsuisdvashediwitbdsaturated Na§i eolutios adedriadnovso n
of toluene an r toN erfy, our.
MpS6, BRE th9 sdneﬁ& Ujs® eiéa'i)cwor $ 4%%@% Jtsﬁ&uel if

After cooling of enz e ar
added dr opwi sé’héﬂmPt?ﬁ'éPheéd& %% using a cyglohexape/AgO Ehwtrl@r Q@d
hours. After chghnt fidgive183.g fithd eipetied bfoduBt whick s 1ised as such.

20 B) 1-(4-Methoxybenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxylic
acid
A solution of 0.23 g of KOH in 20 ml of water is added at RT to a solution
of 1.03 g of the compound obtained in the previous step in 20 ml of MeOH and the
reaction mixture is then refluxed for 3 hours. After cooling to RT, it is poured into
25 a IN HCl/ice mixture, extracted with ether and the organic phase is dried over
NapS04 and the solvent is evaporated off under vacuum to give 0.8 g of the
expected product which is used as such.
Preparation 1.38
1-(2,4-Dichlorobenzyl)-3-(4-chlorophenyl)pyrazole-5-carboxylic acid
30 A) Methyl 1-(2,4-dichlorobenzyl)-3-(4-chlorophenyl)pyrazole-5-
carboxylate
0.16 g of a 60 % dispersion of sodium hydride in oil is added in portions at
RT to a solution of 0.8 g of the compound obtained in step B of Preparation 1.7 in



10 filtered off and the filtrate is concentrated under vacuum The residue
Is extracted W th AcCEt, the arganic phase is washed with saturated
NH4ACl solution, with a buffer solution of pH 2 and with water and
dried over MJSO4 and the solvent is -+ evaporated off under vacuum The
residue is chromat ographed on silica using a cycl ohexane/ AcOEt

m xture (75/25 ; v/v) as the el uent. 0. 99 g of product is 15 obt ai ned

whi ch is rechronmat ographed on silica using a cycl ohexane/ AcOEt m xture
(80/20 ; v/v) as the el uent to ive 0.24 g .of he ex ected oduc

E) 1-(4- Chl or b1 pEDMK srehths orcmweouséam @wfeﬁak %eltnwyoled

pmyr afzol et 3- cacbbmcgla S‘olﬁﬁdnﬂ of 049 ml of 2,4-dfch$ctbbénzghir0f il @B&)MFQE addklin 10
(0] wat er

Obt of g+ + raPRiSE o ae eator it i Yo %mﬂoffaﬁgﬁ?'na“ e

m xture is thiatoiced ivatee,thé aquedusphass is washed with DEvitand thriwbiteiprecipitatedsn t o a

vol une of 10 t to pH
5.5 by fihered {7 t“”agﬁe e L g iV 68 g S Bl ploplet 2 P
flltered off Mrr =dk308¢- give 0.21 g of the expected product. 25
Preparation 1.36 B)12 4-chh10robe nzyl)-3- (4-chlorophenyl) yrazole-5-carboxylic acid

0.88 g of & 60 % dAgg%pgv (B3 B bl s it St B g i ons
to a s usfithe sorapowdd ¢htding inf the beeviomsatepria 16 hﬁlaoﬂMelOHmmltth@ rdactién

P eparat §n dufd iethelefuied 1003 pbRsIEIrpdlich HRE) 66T LE M Wbt e Ln

heat ed at 65[err er oo ion o

of 1-br onp- 5-pre¢ipitye fammes isHiltased off} wnslsdswlﬂn watey and dsfed under vaguge tee |s
added dr opwi sgv@odggmﬁ@agﬂeb@a PAdEELMEpiS2 1@l uxed overnight. It is
cooled to 5[erfr]C m, of A)aqueoug NH err] d solution are added
dropwi se and the Preparatéqlb%l}“ ¢ phase is decanted and concentrated under
vacuum The resi dy@s)-2emiot Alixiceti3,3-trimethylbicyclo[2.2.1]heptane hydro-

66 ﬁ CEt, the organic phase is washed with saturated Nad

sol uti on'and G over Na2SO4 and the solvent is evaporated off
under vacuumto glA)a(IS)-Oéﬁ,Zg-Ttimeﬂtyébicyclo[ZZeMbquarea-opcod'um which is used as

such. AR
1- (4- Met hoxybenz 1) s? I%:g flﬁ'edrtﬁ(ﬂanﬁg%y c?lglz.lg and 41 ca¥ b of sg?mm
aci d aceta in 20 ml of water is added at RT t0 a so utlon of 38 l g of (1 )-(+)-

fenchone in 120 ml of MeOH and the mixture is then refluxed for 48 hours. After
20  cooling to RT, the precipitate formed is filtered off, washed with water and dried
under vacuum to give 41 g of the expected product.
B) (1S)-2endo-Amino-1,3,3-trimethylbicyclo{2.2.1Theptane hydro-
chloride
A mixture of 8 g of the compound obtained in the previous step and 0.8 g of
25  platinum oxide in 700 ml of EtOH and 20 ml of chloroform is hydrogenated in a
Parr apparatus for 48 hours at RT and under a pressure of 6 bar. The catalyst is
filtered off on Célite® and the filtrate is concentrated under vacuum. The residue
is taken up with ether and the precipitate formed is filtered off to give 2.61 g of the
expected product. '
30 [o]D20 = -4.6° (c = 1; EtOH)
Preparation 2.2
(1S)-2endo,exo-Amino-1,3,3-trimethylbicyclo[2.2.1]heptane



A) Met hyl 1-(4-nethoxybenzyl)-5-(4-chloro-3-nethyl phenyl) pyrazol e- 3-

car boxyl ate 0.53 g of a 60 % di spersion of sodiumhydride in
oil is added in portions at 10 RT to a suspension of 2.5 g of the
conmpound obtained in step B of Preparation 1.10 in 25 m of toluene
and the reaction mxture is then heated 65[err]C for 1 hour. After
cooling to RT, a solution of 1.7 g of 4-Hethoxybenzyl chloride in 25 m of
t ol uene i s added dropmﬁse and the reaction mxture is then réfluxed
for 20 hours. After

to m_qf. 50 % eou r.r]d
sol ution are addedAa?HB‘t‘PHé’(fgﬁ%ﬁ%? %npouﬁﬁggi@xqeg ‘H@@Bﬁ# %?P;%gr“ét ed
of f under vactml dhacOEkisioeoled teX0rGC2E g of Rbney nickéicgiEtaddedendrtgani c

phase i s wash ra tjo d d e 4 and
t he sol vent |%gﬂé’vapo a%iegl %‘?’gmgagral\ﬁogéé%u{r% pef%% reg&gug?‘f\és&“xm is MQ;?
chr omat ogr aphlydiregengietli fon 2dshowgs at Bifcangh el ameosplacdiet pressuresr dheg@alyst ;is v/ v)

2acﬁ1he20 5 ﬁitél%&‘%f dh GL1iE® la Bkedre O 100 fal Sf Mt Gd Wquﬂﬁded"tﬁ‘tﬁé‘ﬁhﬁtésed as

1- (4- Met hoxy b6 Pf is- hsmegdlt &7 &y shesaddition el grmssntated NaQ@Hsoltion, the mixfure

aci d is extradted thht ¢tﬁér ﬂfe &gaﬁc hsy‘e 1L<Gl-ied avangSogfanuahe solvéntdsided at
RT to a sol ution

of obta previ ous
step in 20 m SGP° Wée&_f)qd@d?rh‘éacu m 10 g‘&%gtl ﬁ1 %Wt:( ufﬁ% for 3
hours. After nmdhnehgx&ef&ﬁhoi‘anmh poured into 25 a 1N HCl /ice m xture,

extract ea)vmth etzﬁr 45@ organi c phase is dried over
Na[err]SQ err] an FRe28R1 Vant is evapor ated off under vacuumto give 0.8 ¢

of the expecf! &'zﬁﬁd@%m%h3i3stfmlb1§Y@d@# 1}heptane and
Preparation 1(p®) -2—1m1no 1 3 3-tnmethylblc c10[2 2.1theptan

1-(2, 4-Di chl oroben azol e- 5- carboxylic acid 30

5 (2 et erebeng i L iadhab W? Q?ﬁhen%- S pyr azol 6 5-

calr boxy! at ed This compbuhd i§ mEpared byt lpmce&nem%esénl&ddw;steb%ﬂr iofle in .
oil is adde a solution of 0.8 g of the conpoun
obt ai nedqlgn s%’&BBr%{ll’#Qgre a l}) %kfeﬁll}é%

67 15 m B)(lmﬁeamexdﬁémma&,ﬁ;%mmﬁtmlbm&dbﬁ Zilheptaee 4ndk 30 mi nutes

~at RT. It is L et _133ur“g Bicvhier. & 13btahbon of 0.49 nml  of
2, 4-di chl orobfel(rigyl mo © Jy g M wi se and the reaction

ro
mxture is then st‘i\rSPB'&oPtS’if 16 élaﬁ%on%ao obtatnefiéng&rfrwous step in 100 m
of AcOH is cooled to 10°C, 35 g of Raney nickel are added and the temperature

20  of the mixture is allowed to return to RT. The mixture is then hydrogenated for 24
hours at RT and at atmospheric pressure. The catalyst is filtered off on Célite®, a
mixture of 100 ml of water and ice is added to the filtrate, the pH is brought to 7 by
the addition of concentrated NaOH solution, the mixture is extracted with ether, the
organic phase is dried over MgSO4 and the solvent is evaporated off under vacuum

25  to give 10.77 g of a mixture of the expected products.

Preparation 2.4

2exo-(Propylamino)bicyclo[2.2.1Theptane hydrochloride

A) 2exo-(Propionylamino)bicyclo[2.2.1]heptane

A solution of 15 g of 2exo-aminonorbornane and 20.5 ml of triethylamine

30 in 80 ml of DCM is cooled in an ice bath, a solution of 11.2 ml of propionyl
chloride in 80 ml of DCM is added dropwfse and the reaction mixture is stirred
overnight at RT. After filtration, the filtrate is washed with saturated aqueous



I'nto iced water, the aqueous phase is washed with DCM and the white
precipitate is 5 filtered off, washed with water and dried to give 0.86
g of the expected product. Mp. = 120[err]C B)
1- (2, 4-Di chl orobenzyl ) - 3- (4-chl orophenyl ) pyrazol e-5-carboxylic acid
A solution of 0.3 g of KOHin 5 m of vvatg I s added to a solution of 0.85
g of the conpound obtained in the evi ous step in 15 m of MeOH and
the reaction 10 m xture i s then refluxed for 3 hours S poured into
100 mMl of iced water and the itate for is f of f,
washed with mE@HP%iPIqudu\mw%eﬁ gagic phase 15, ‘b’e?{}/{ ?Mf %\E:‘
?X p;ﬂCt edd pr odsdlvent id @aperaibﬂ&{fﬁﬁﬁde@vacuum to give 23 g ofthe [&ﬂpa:tedm'o&xcl o .
1S) - 2endo- Ami no- 1 o- 15 chl ori de
A (1S)- 1,3, 3- o Bl @F%%Vi bé%fﬁﬁ%g ifhehiAE Ry ARE AL A
sol ution of 23 g oA snyumnm"ﬂérg ofethhymnpmmﬂmbtaimdandh&mreglom step di 40O ml
acet ate ig 20 | 1@hintdh Aydtidafi

g 20Q¢ 'Ti{F pdde Igﬁ@g%ﬂﬂfﬁ'ﬂsﬁ&nﬂn 6£27.8 gF1ithihi hleth hydtid? in

(1S)-(+) | and“the mxture Is en refluxed
for 48 hours. 109 m!ro OPHFE apddhe Frgction myxtugeis tb?‘bfﬁ%?‘?‘bf@ 3 BP‘I‘PE(?“F‘SSUW tered

of f, washed Wbttéimgﬁi SRENG if hyeelyze tuermmdﬁaqu@rmt 6f @htég féllowedby 5he
expected prod

e tri et ngLE L% NpOHsolytinnind £4°H aF Bister” e ieing fgp 15 minutes, the
m xture of 8 mopdanichsalts anpfilterdd otfif mdmhel filtnate Imcmrcemrawtumdeepaanﬂnomeg of

25 pl atjynu nbﬂ )f)bgl%aédris za%g 'Fb with f5b e rﬁjsa%\%g{eh ngutlSH lo? WE@B Cld in

hydrogenat ed rr paratus for
pressure of GCUBQIHS agtded wdil sh 1silg,andthepreq1pttaée&gmgd«;s Wteresboify é‘{léﬁk}mand

o 2 P R EOR S ST e e s
expected pr odB@tlrﬁ%Pd[‘e aadition of'5 P@]@QPP&%@ B’Ft@"%fi V(‘E‘JOAQQ eé atic” °
Prepar ati on 2pHase is washed with water and dried over MgSO4 and the solvent is evaporated
(192003, oGP Tk B BoGnen ) i oM IFR S B, o s o
Pr epar at i on 2sdlufion of hydrochloric acid in ether is added until the pH is 1, and the precipitate
formed is filtered off to give 14 g of the expected product. M.p. =230°C (dec ).
Preparation 2.5
3endo-Aminobicyclo[3.2.1]octane hydrochloride
20 - This compound is prepared by the procedure described by H. Maskill et al.,
I. Chem. Soc. Perkin Trans. II, 1984, 1369-1376. '
Preparation 2.6
(1R)-2endo-Amino-1,3,3-trimethylbicyclo[2.2.1]heptane hydrochloride
A mixture of 15.5 g of the compound obtained in step A of Preparation 2.3
25 and 2 g of platinum oxide in 500 ml of EtOH and 14 ml of chloroform is
hydrogenated in a Parr apparatus at RT and under a pressure of 8 bar. The catalyst
is filtered off on Célite® and the filtrate is concentrated under vacuum. The residue
is taken up with a saturated solution of hydrochloric acid in ether and the solvent is
evaporated off under vacuum. The residue is taken up with hexane, an insoluble
30  material is filtered off and the solvent is evaporated off under vacuum to give 5.64
g of an oil which crystallises in time. The crystals formed are filtered off, they are
taken up with hexane, filtered off again and washed to give 0.85 g of the expected

product.



70 M of AcOHis cooled to 10[err]C, 25 g of Raney[err] nickel are added
and the tenperature of the mxture is allowed to return to RT. The
m xture is then hydrogenated for 24 hours at RT and at atnospheric
pressure. The catalyst is 5 filtered off on Celite, a m xture of 100 m
of water and ice is added to the filtrate the pHis brought to 7 by
the addition of concentrated NaCH sol utlo?p the m xture Is extracted
with ether, the organic phase is dried over MgSO4 and the solvent is
evapor ated of f under cu mto ve 7.37 g of the expect ed product (endo,
exo m xt ure) ‘Ha!?ﬁe HIf &5 mlg*:‘ (iﬂ) oil. 10 Preparation 2.3

(1 R)-2endo, exo- AmPiepardtich 87t ri net hyl bi cycl o[ 2. 2. 1] hept ane and

(1R)-2-im no-1, 3, 3- bi,cycl hept ane A (1R)-
1,3 , 3-Tri net hyl bi %F%%m 3?( f‘lé‘ﬁ é‘“& oxi me Thi s
corrpound is preparefki)l@&&a’éetmmnthgdwcéommiiMn step A of 15
Preparation 2.1 fro Wﬁ*}ﬁ’aﬁ) .

(1R) - 2endo§]exo Ami n%nsél%gbg(ﬁ 5n§ bi c"%ﬁ‘%’%h?’ff’#g%%%%d <;;51n6dg of sodium

(I R) - 2-i m no- 1cetate3in; 2Pl 10§ |\ﬁ$t§5/eq afidedoat RiThtqy@ofplution of 3.4 g of 22.661 uti on
of 14 g of th&eﬁﬂﬁaﬁ Bﬁhl&wxahdlﬁdmlm&ﬁleopwomlaﬁd&heﬁedcﬁoﬁ%xfdre is then Of

AcCH i s cool ed po « Soglb LR T B mrelpfae domied HiLledi off o | <

t enper at ure 2d*H
t hen hydr ogenavastied umchWater and dried underaicikin tongivei .28 ofthpexpected predustir e.  The

catal yst A fllter xture of 100 m of water and
iceis addzd to the ’%’%’r&? &ﬂﬁ?&éﬁ?ﬁ?ﬁhgx’@%’gm to 7 by t he addition
of concentrated Na@Hselgtion pHhg of e sempound obgingd in thetpsevions: stepeiniArml ehe

or gani ¢ phase r ebter [ v(ﬁ-gg‘{n@ der
vacuum 25 A%Qe?alj d%gf:?jf 0%13 a ad;ltqig?) e 3§tﬁloﬁe %e%g{%% og%g%lgi;:q
Prepar ati on 2 %&;H(‘ Mﬁﬂﬁ T‘I‘?EBW

hydrochl ori de obtained is hydrogeritedfox 04 bB’m@;ancblul aﬂlumdmtmyseﬂmha presdjrbeTheane
S5t B AR A o i
pr opi onyl| pH mbmnghi@ﬂnbﬁﬂlerﬂddﬁfonmneﬁnaauédqaﬂﬂ pelutionathe miktire éact i on
mxture is stiddgeed with AQUEE hbHgatic phdse #'driRh oved NESHOLAnd WiSsolvent it € 15

washed with saturated agueous
69 evaporated off under vacuum to give 0.63 g of the expected product.

Preparation 3.1
20 '3-Fluoro-4-methylbenzyl bromide
A) Ethyl 3-fluoro-4-methylbenzoate
150 ml of EtOH are cooled in an ice bath, 10 ml of thionyl chloride are
added slowly, 10 g of 3-fluoro-4-methylbenzoic acid are then added and the
reaction mixture is stirred, the temperature being allowed to rise to RT. It is
25 - refluxed for 2 hours and then concentrated under vacuum to give 10.45 g of the
expected product in the form of an oil.
B) 3-Fluoro-4-methylbenzyl alcohol
A suspension of 3.26 g of lithium aluminum hydride in 100 ml of THF is
cooled to 0°C, a solution of 10.45 g of the compou_nd' obtained in the previous step
30 in 50 ml of THF is added dropwise and the reaction mixture is stirred until the
temperature has risen to RT. It is then refluxed for 3 hours; a further 1.5 g of
lithium aluminum hydride are added and reflux is continued for 48 hours. After
cooling to RT, the reaction mixture is hydrolyzed by the addition of saturated



NaHCO err] solution and with water, the organic phase is dried over

MgSO err] and the sol vent is evaporated off under vacuumto give 23 g
of the expected product. B) 2exo-(Propylam no)bicyclo[2.2. 1

] hept ane hydrochl ori de A solution of 23 g of the conpound
obtained in the previous step in 100 m _5 of THF is added dropwi se to a
suspension of 7.6 g of lithiumalum numfhydride in 100 M of THF and

the reaction m'xture is then refluxed for 2 hours and stirred

overni ght at RT. rolyzed, by the d| Ii
fol l owed by Hdueous Niﬁﬂcﬂ¥ q‘i%‘?;gl §Egamci dgefh&??im%‘f‘ %f“é?me fi'@"r
stirring for ajbesosrpliassis dxiracted with THB;@ambmbmHtcsgm@plﬂasbs areabemdfiedand t he

fil
w th Cso et haer STUSCH 814 BB els Wobboratf off bndeydculdl B gy 8 'R 0
added unti | tdxeeqiedp@dnctlaﬂmﬂone%mmlpu tate forned is filtered off. It is

t aken 5 up w t@ﬁp%}o_a@eﬂgétﬁﬁ%lﬂwgh water, the aqueous phase is
rendered al kal i ne t’o the addition of 5 N NaCH sol u |lo and

extracted with Ac @fnlxeﬁ@%?éaﬁw%t%e compoynhobtaingd i, ths PRCVIPUSSLERH
_(Ij_ L i ed o\éer Nﬁﬁﬂ)ﬁ’l‘% agiiebuks IHBrSellutivht is heated apﬁooace‘dr 2510ursQfAft¢trUdel’mg/ &i::JUFn

e product ned i.s_taken er..a satura sol ution
of hydr ochl onth e reetin sange 1L eiligelbd Wi R the hrbfie' pRisE 1 drigd ovef
preci pitate MgSO4fapdrthel sokyefm Ist evaperatefif off angen/@cuumqo@vc Hé.16xg of tthsad
product . ;M p.exs e ?’%ﬁgﬁ& %%rr)m 011 ich is seé%?ﬂﬂzﬁat ion 2.5

3endo- Am nobi ¢ oct ane roc ori Thi s conmpound
i s prepared by th descrlbed by H Maskill et al., J. Chem

(S(iCR) Pgr k:jn Xr ans. 3-Chlor(§-2fiﬂeth§13é&?ﬂ-ﬁﬁﬁle Pr epar ati onh|2 6 .
endo- Anmi no- ane chl ari de
Mokt are of 155 Ayselitioh of ks ahsndivGh fosfdedn 25 pilitrBiangss sEn SRivites, 5
25 and 2 g afRPltata seiotiaiofe.6 rg 60 3-ahloro4-ethiibamey] bhldrideom thingdrof ormi s
hydr ogenat ed thﬁ'f r The
cat al yst E alcgmﬁegaﬁhgﬁlgig%?i gegr%gg&gﬁg ?hP% e c?%&!:dg%gen rated
under ~ vacuumis filieredeaff,the filtrate is (hged; aves Naz§04i and f.he§alzvama1§@eramtsd iodh of

hydrochl ori ¢ \g@kdvdciu! B YiverlFlg lof eheSHp %&ea ptoduct in the mpsmi il whith wnder
vacuum The re%hdue s taken up with hexane an insoluble 30 material is

filtered of f YHY2 #¥&™sol vent is evaporated off under vacuumto give 5. 64
g of an oil which Reepasatidn3.3es in tinme. The crystals formed are filtered

of f, thego are Cflﬁﬁ?? tgﬁréﬂewylmf'&&gﬂgt filtered off again and washed to

give 0.8 of the expecte
0.05 g of dibenzoyl peroxxde and then 6.1 g of N-bromosuccinimide are

added to a mixture of 5 g of 3-chloro-4-fluorotoluene and 100 ml of CCl4 and the
reaction mixture is refluxed for 12 hours. The insoluble material is filtered off and
washed with CCl4. The filtrate is washed with water and with saturated NaCl
25 solution, the organic phase is dried over Na2S04 and the solvent is evaporated off
under vacuum to give 7.5 g of the expected product in the form of an oil, which is

used as such.
Preparation 3.4
1-(1-Bromoethyl)-2,4-dichlorobenzene
30. 15 ml of a 33% solution of HBr in AcOH are cooled to 0°C, 2 ml of 2,4-
dichloro-1-(1-hydroxyethyl)benzene are added dropwise and the reaction mixture is
stirred for 30 minutes at 0°C and then for 3 hours at RT. It is poured into iced
water and extracted with AcOEt, the organic phase is washed with saturated



70 [err] = +1 (c = 1; EtOH) Preparation 2.7

2,2,6, 6-Tetranet hyl cycl ohexyl am ne A
2,2,6, 6-Tetranet hyl cycl ohexanone-oxinme 5 A solution of 2.3 g of
hydr oxyl am ne hydrochl oride and 3.6 g of sodium acetate in 20 m of

water is added at RT to a solution of 3.4 gof2266-
t et ranet hyl cycl ohexanone in 20 m of MeO2and the reaction mixture is then
refluxed for 48 hours. After cooling to RT, the precipitate formed is

filtered off, washed with water and drijed under vc mto give 1.2 g
of the expect éﬂuﬁﬂué NaHCO3 splution, with watey and with sguragad, %@FW&‘%MI am ne
A sol ution of g¥e OlhmdaRessivest i9 blaporel bff under vucamnqu%lﬁdyngafaﬁ m of
AcCH is cool ed t [eﬂé under a nitrogen atnosphere, 5 g of Raney[err]
ni ckel are d the tenperature of the mxture is allowed to
rise to RIT. The m?repamnbhﬁsﬁ obtai ned is hydrogenated for 24 hours

and RT an under ay ure. The 15 catal yst is flltered of f on
Celite, a mxture vvarg)(ﬁfl gﬁiﬁ?@@é@ed to the filtrate, the

brought to 7 by thd5aakdef 2 33 %fsolusiencef HBr in Ac@BHareotaeledote, 09Gh &S g\th‘{Jre i s
extracted wi t Radfdekbyl didbhoPh@ddded RRPHEsd &djﬂlb‘i"&{ac%ﬁrm&lﬁfr@isr itﬁgdefoi- Boand
the solvent is %%&%I’tﬁt ed off un eIr vacuumt o %e{ &he
expected pr od duputes at 0 en 0\{3}1@ a(.; it i8 pqursg into ml of 1ced ater,
3- Fl uor o- 4- nenfiytube ig ektrivtedriwdth AcOEt, the orgamé\)phE*s&yd washed with saturated
3-fluoro-4-nmethylb . . 4 ar 0 nice
bat b 10 10 oraeris ARGy sptution gpd witn sinltagh NI sbioR %ﬁg’q’e? ayS0
3-f 1 uor o- 4- netahd the selvent iacivdperatedt off nndetdvatuamdtot ive 5.6 g of ecexpeatedi xt ur e
s stirred, tgﬁh gfperature being allowed to rise to RT. It is 25

ou

refl uxed for rs and, then concentrated under vacuumto give 10.45 g of
t he expect ed PEPBERHER 3i6h the form of an oil. B)

3- Fl uor o- 4- et hyl bqr(;mmﬁioemg L3 4-dichlorobenzene A suspensi on of 3.26 g of

| hi h d d
L1 i um afumt o e eotod O ol i B shocerue deS MG Ip e EiEs 2, o

m of THF is &dedsdnbpfasS8 %Unsblution ofBBriinnPAcON tandeS igsofs3 |4¥d1ddomnlt-(ll- t he
L o Tk e
48 hours. Af t er Prepaahion3ily t o RT, the reaction mxture i's hydrolyzed by
the addition of safjilaehoethyl)-4-methylbenzene
20 This compound is prepared by the procedure described in Preparation 3.4
from 30 ml of a 33 % solution of HBr in AcOH and 7 ml of 1-(1-hydroxyethyl)-4-
methylbenzene. 9 g of the expected product are obtained.
Preparation 3.8
1-Bromo-5-chloroindane
25 A) 1-Hydroxy-5-chloroindane
A mixture of 2.5 g of 5-chloroindan-1-one and 30 ml of THF is cooled to 0-
5°C, 2.5 ml of concentrated NaOH solution and then, in portions, 0.88 g of sodium
borohydride are added and the reaction mixture is stirred overnight at RT. It is
poured into 100 ml of water, the mixture is acidified to pH 2 by the addition of
30 concentrated HCI solution, extracted with AcOEt, the organic phase is washed with
saturated NaCl solution and dried over NapSO4 and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica wusing a
cyclohexane/AcOEt mixture (80/20 ; v/v) to give 2.1 g of the expected product.



71 aqueous NH err]d solution and the organic phase is then
decanted and retained. The aqueous phase is extracted wth THF, the
conbi ned organi c phases are then dried over MgSg err] and the sol vent
I s evaporated off under vacuumto give 7.87 g of the expect ed product
inthe formof an oil. 5 O 3- gl uor o- 4- net hyl benzyl brom de

A mxture of 7.8 g of the conpound obtai féd in the previous step and 112

m of 47% aqueous HBr solution is heated at 100[err]C for 2 hours. After
cooling to RE e react,ion xture is extracted with ether, the
‘organi ¢ phase is d ) 4Prgyoro-chloroindae& and t he. sol vent is evaporat ed of f
under vacuumto gl V2 nilloflH33 %isolutien b HBreinpheOHhre cocled to I0PC) g éfothen of an

|, which . .
S Gh of o4 et PO PO fn the previous steb FEUTE] Hoplfe and the gpaction; |,
i odi de in 25 mixtyfe igsurrehfori39 miguies at)°6pandghen for 3 hours 4R T Jtlapgmtdunton of
9.6 g of 3-chbhgg ?nlﬁoffiﬁéd‘xﬂaﬁ? nﬁsx'm&&ré’ id Gﬁxdc&dléxﬂmAc@Etlﬁageorgﬁﬂ%ggé‘se%d the

m Xture is stirred ours__at t?3d| um chl or| i's

filtered of f, Weshediyith safueatedNati{ O3 %swon Satusped Nl selution and dried
evapor at ed of bver Nazsmmﬁmvwm it evepordted 3ffUindér vAtGuRXD ¥Rl S Y STt | n

the form of an_ oi %d %‘FE used as such. Preparation
3.3 20 Cxpecet &Y 4-f| uorobenzyl brom de 0.05 g of
di benzoyl peroxi deEX#MPRhEA 6.1 g of N-bronopsuccininmde are added to

a mixturggof 5 g ofy. [r%:@hieggnfmza,g@fcgmpse%@w@% (90 kgL ] and the

reaction thUI’eIS erral is
filtered of f BengyD)-5-(4-metyinhenybnyrazole-3-eptbpxamide filtrate i s washed with

water and with satpapategd- lb'ﬂ:ﬁor&)'—tn 1384 inh ety Iph qﬁmed]e-g -dafsoxglie s dried
over Na[err]S%ﬁé{l%;and t he sol vent)‘xl S evég?)%lr)aéthg under vacuumto

give 7.5 g of Bcted product in the formof an oil, which is
used as such 1.52 ml of thivmyp shlarideare3added at RT to a solutlimﬂ(fJS 1 g of the

- Bronoet hl gorﬁ %ﬁ*ﬂéﬁ{x fi?ﬁﬁ@fa@%g lnjf in ?O 511 g}é)lﬁgne%d %e%%a@tﬁ;ﬁ':ﬂthﬂ@ of

HBr in Ac are
di chl or o- | - ( listihen ssfhed bounsaed stired dvernight abRil's dt imepncentrateshundesn

mxture is  yacyuf, ke &Eﬁdﬁ@ is tﬁﬁeﬂ\gﬁtﬁ%ﬂi& ahdl R’ goﬁfe’ﬁf‘ﬂ; é\ﬂaﬁé}afeﬁroﬂsuﬁti&” S at

RT. It is poured Into.iced and extracted wth t he
organi ¢ phase V3RS i1 § @W&?"é‘éfi product in the form of an oil.

B) N-{(1S)-1,3,3-Trimethylbicyclo[2.2.1 Jhept-2endo-yl]-1-(3,4-
20  dichlorobenzyl)-5-(4-methylphenyl)pyrazole-3-carboxamide
0.759 g of the compound obtained in the previous step is added at RT to a
solution of 0.38 g of the compound obtained in Preparation 2.1 and 0.554 ml of
triethylamine in 50 ml of DCM and the reaction mixture is stirred overnight at RT.
It is concentrated under vacuum, the residue is extracted with AcOEt, the organic
25  phase is washed with saturated aqueous NaHCO3 solution, with a buffer solution
of pH 2 and with water and dried over MgSO4 and the solvent is evaporated off
under vacuum. The residue is taken up with hexane and the precipitate formed is
filtered off and dried to give 0.67 g of the expected product. M.p. = 137°C.
" [«]D?%=+1° (c = 1; EtOH)
30 . EXAMPLE 2
N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2exo-yl]-1-(3,4-dichloro-
benzyl)-5-(4-methylphenyl)pyrazole-3-carboxamide



72 aqueous NaHCJ err] solution, with water and with saturated NaC -

solution and dried over MgSO err] and the solvent is evaporated off
under vacuumto give 3.4 g of the expect ed product.

Preparation 3.5 5 4- Et hyl benzyl brom de 35 nmM of a
33 % solution of HBr in AcCH are cool ed hg O[err]C, 5 g of 4- '

et hyl benzyl al cohol are added dropw se a the reaction mxture is stirred
for 30 mnutes at O[err] C and then overnight at RT. It is poured into
200 M of iced wa t he xture is ext 1 h t .he

organi ¢ phase is wggr?ééhwwoélﬁfln]’%ﬂ‘ﬁgep%aﬁf{&m&a@%%a%iﬁ?ﬁon and

wi th saturat esolidiéd of Ql5ugiodrthe dompoumlvebtaiied i Prépatation]2.2 and 0.364dmi o€

sol vent is evﬁ%ﬂ{yﬂrﬁﬁe%é grﬂ%t?D(\:ﬁfﬂérﬂlé Raliomielre s& éfoq/e%gﬁcatt%

product . ion
- Bronoet hyl ) - B, mcqugmrmémgdqrmuum,&sthe residue iFiexrae n@lc(DEt thecqrgenid by

the procegur H%Hﬁé G4 Wa%d'&l Eﬁﬁﬁfe?itd?%o\% CO3 sof\fgﬁﬂ‘ #hh'd bulfer 3oRioftd

sol uti on of oro-

hydr oxyet hyl )B%Hlile?né“ Wlth Wates W@%@&M@S% 8o, the solvenp i evaperpted off
Preparati on 3udder vacuum. Tht -redidts o0 ethiBink tdybheniitae wihg a

TS SO oS SROARE e GBS B Rt e B R

1- (1- hydr oxy este\skpardted: met hyl benzene. 9 g of the expected product are
obt ai ned. XAMP 1 - Brono-5-chl oroi ndane
25 10 A 1-1 grl%x?gg? s%big?g&oﬁla)%undofE LEL; A mxture of 2.5 g of

5-chl or oi ndan- 1-on emepglamsowﬂ%ggffbe@xmtqd@mpound mpselOPG i of
concentrat ed NaOH mmts nHNd.61tB e u tmemozgl %n83H03!B§ g : QH; Sli §mp;

Tre e SR E e %“ﬁfff%? N R R L
by the addition ofEXAMPIcEBdeXAMBLE@J soI ution, extracted with AcCEt,
e ST I RSS2
The resi due ibengiDnid )nyr@plq-zg-garngmda(Example 3) and N'[(IR)°
1,3,3-tnmethylb1cyclo[2.2.1]hept-2exo—yl] 1-(3,4-dichlorobenzyl)-5-(4-
methylphenyl)pyrazole-3-carboxamide (Example 4)
.1 g of the compound obtained in step A of EXAMPLE 1 is added at RT to a
20  solution of 0.5 g of the mixture of compounds obtdined in Preparation 2.3 and
0.364 g of tricthylamine in 50 ml of DCM and the reaction mixture is stirred
overnight at RT. It is concentrated under vacuum, the residue is extracted with
AcOEt, the organic phase is washed with saturated aqueous NaHCO3 solution,
with a buffer solution of pH 2 and with water and dried over MgSO4 and the
25  solvent is evaporated off under vacuum. The residue is chromatographed on silica
using a cyclohexane/AcOEt mixture (75/25; v/v) as the eluent. The following
different compounds are separated:
- the least polar compound: 0.07 g of the compound of EXAMPLE 3; m.p.
= 130°C.
30 NMR: s (ppm): 0.6t0 1.9 :u:16H;2.3:5:3H;3.65:d:1H; 54 :5:2H;
6.85:5:1H;69:dd:1H;7.0:d:1H;7.15t074:u:5H;7.5:d: 1H
- 0.09 g of the compound of EXAMPLE 4; m.p. = 121°C.



cycl ohexane/ AcOEt mi xture (80/20 ; v/v) to give 2.1 g of the expect ed

pr oduct . 73

B) 1-Brono-5-chl oroi ndane 12 m of a 33 %solution of HBr in
AcOH are cooled to O[err]C, 2 g of the conpound obtained in the
previ ous step are added dropw se and the_ reaction m xture is stirred

for 30 mnutes at O[err]C and then for 3’hours at RT. It is poured into 5
200 m of iced vvater the m xture |s extracted W|th AcCEt , the organic

hase is wa w th sat err Iut 0 ted
Rlad sol ution and é(PPm)%fgthi %% 5401 ﬁf‘ gvré ﬁ% ed of f
lé;t(iﬁ/lral_\éa(iutigztsa 181;\6e9 2d¢B: I[I-(IO71tdt‘e4 u3 5H,.6'2G3.ed:IFI€l. pro;:IuE:t ,

r iGyclo .
T hept - 2endo-yi ] - -39, Dl Cﬁﬁ%t pobir 3~ onhgBehfY ' Bl ¢e0l 8¢ 2 N-{(1R)-1,3.3-
benzyl ) - 5- ( 4- mmeﬂwltphsmma)Zpuhazfa-ﬂxd;nc]at-bbﬁ-almwuobenzyl)- -(4-methyliphenyl)-

1-(3,4-Dighl }9% | t hyl phenyl ) pyrazol e- 3- carboxylic aci d
‘chl ori de TP ttzyclfn%x&ﬂldge of thionyl chloride are added at RT to a
solution of 5.1 gw conpound obtained in Preparation 1.1 in 50 ni
of toluene and thEN{B%?&lbfmz Mliéfaﬂ!@co—yl]—N—prbpylilh@m drhlovatRezfIp5-(4- hours and
stirred overni ncen rat ed under vacuum the residue
is taken up VP IQF‘T{E/ XWG‘J'FF?Z'“ST@ ®is evaporated off under vacuum

to give 5. 17 g of Qéfeg ef theatoarpopnd dbkained in step A of EXAMPILE bii$ added at RT

B) N-[(1
dI)Ch| E)go en T‘{dfgerr&eit%i@% Mﬁ) z(i)zo+ %ﬁ%ﬁngéﬁﬁ@?«?ﬂ‘%loﬁ i@and 0%@ ml 0. 759
g of the corrpzf ubmmdﬂp eanrldheregsw méxtuaredis gtirred Ryermnight at

sol ution of RPS8 19 iPEorcBRrAIBAGI daeRim)] ﬂﬂ%nﬁu?'ise@ﬁfﬁddoﬁnﬁ Acord tik 554

Ohor i ght | ot e e 1 e i SRR USRI NI ARl i e & |
extracted w tsblu%ﬁEbf the afd siithc wifer andhéiel bﬁerWM‘ém whd hheablvent &d
nater and or caaaved debbog vl Tngtesfle Bk famaphed o il il 11
under vacuu mcmhexaasft&nﬂﬁtmlxm@w/% vin)tah tieestuant toagite Otfeg pf Geieppectede
formed i s prodJc't' Mep.edigie€, and dried to give 0.67 g of the expected
pr oduct . = 137}£A”1JLC [err] = +1 (c = 1; EtOH)
N-[(15)-1,3,3-Trimethylbicyclo[2.2.1Jhept-2endo-yl1]-1-(3-fluoro-4-
20  methylbenzyl)-5-(4-methylphenyl)pyrazole-3-carboxamide
A) 1-(3-Fluoro-4-methylbenzyl)-5-(4-methylphenyl)pyrazole-3-
carboxylic acid chloride and 1-(3-fluoro-4-methylbenzyl)-3-(4-methylphenyl)-
pyrazole-5-carboxylic acid chloride
0.3 ml of thionyl chloride is added at RT to a solution of 0.9 g of the
25  mixture of compounds obtained in Preparation 1.3 in 50 ml of toluene and the
reaction mixture is then refluxed for 5 hours and stirred overnight at RT. It is

concentrated under vacuum, the residue is taken up with ether and the solvent is
evaporated off under vacuum to give 1 g of a mixture of the expected products.
B) N-[(18)-1 ,3,3—Trimethylbicyclo[2.2.1]hept-2endo-yl]-l -(3-fluoro-
30  4-methylbenzyl)-5-(4-methylphenyl)pyrazole-3-carboxamide
0.63 g of the mixture of compounds obtained in the previous step is added
at RT to a solution of 0.33 g of the compound obtained in Preparation 2.1 and 0.48
ml of triethylamine in 50 ml of DCM and the reaction mixture is stirred for 48



30 EXAMPLE 2 N-[(1S)-1, 3, 3-Trinmet hyl bi cycl o 2. 2.
1] hept - 2exo-yl ]-1-(3, 4-di chl oro-
benzyl) - 5- (4- met hyl phenyl ) pyrazol e- 3- car boxan de

74 , 1 g of the conpound obtained in step A of EXAMPLE 1 is
added at RT to a solution of 0.5 g éf t he conpound obtained in
Preparation 2.2 and 0.364 m of tri thylamne in 50 m of DCM and the

reaction mxture is stirred overnight at RT. It is concentrated under

vacuum the residu s. extracted AcCEt |, ani c
e it e R TR et Rled Sendy FRouU, the R Rt et FB ARt | on
of pH 2 and whe lorgamiie phasedisdwashdd ovieh shlyfatdd aqyeoasn NaHGOS gblutioh, with a

C1 T oa uai ng buffer sotusb i pEl FGHE iy velg? ﬁ#i?ﬂ?@%@f@%@?@?@%iﬁ?ﬁ %) yent

The fol | owi ngevaperatedqofE mpder vacuumr elhsenesidue ésdchromatographed on silicaaisingsa pol ar

| somer 09”13 ﬂuh@i Enﬁxmre {75/% iv& as thd'eniERE ¢ PR %lléx?ﬁ’xgefwo 0.08 g
of the expec corrpoun (ppm:
0.6 to 2 : commmeresep,aratsﬁ 345d1H 5.4: s : 2H 8:s: 1H

6 9:dd: 1H 7 1t o7. Ahel1eskip 3la5c&ngdahld 0.5 g of the com WEXAMPEESWBE 4 15
N[(1R) -1, 3, 3¢ ‘[ﬁ nmet hyl bi cycl o[ 2. 2. 1] hept 2endo- yI] 1- (3, 4-di chl oro-

benzyl ) - 5- (4% hyl phenyl ) pyrazol e- 3- car boxam de (Exanple 3) and N-[ (1R)-
1, 3, 3-tri et hyl bi dgdbo] 2-23° ] &gEtOFDxo-yl ] - 1-(3, 4-di chl or obenzyl ) - 5- ( 4-

t hyl ph I th
ggnpgugd?g%t ;P%;ng}jaéség@k}%% %& @(1% ﬁdea-mme&ylblgyclo[%&gl]ﬂéspgl u'?l on
of 0.5 g of tde& wﬂrhﬁ%ﬂwmc%mﬁﬁwmwe(ﬁmhy phanybpwiegelpSreapboxagyde
0.364 g of triethygeaMMEERD 50 rri of DCM and the reaction mxture is

stirred over. rat d ,under vacuu t he residue
is extracted wth N- [8%5 lz;b%%}‘m E%Y‘aﬁﬁ%cﬁ&)‘ "fig'y&é]s'ﬁé'fa)lﬁ%of T saturated
agueous NaHCGHethplbehzyb)as-(4-methoxyplidnyBpyrazdlesd-cacboxhmide of pH 2 and with

wat er and.dried oug g@é}%hrgg%&ﬂglbﬁézgl) §?A ﬁ%ﬁ{ox@eﬁyﬁ&&%ﬂ of f under

vacuum eresid togr

cycl ohexane/ Radrxyh¢ xacid @hKODQﬁZ@d \1f(ﬁ)chh:so#metbylbml)-%(fbm&onmhmgl)-
di fferent conpemissRadosPRPddd Sfloride
A mixture of these two compounds is prepared by the procedure described
in step A of EXAMPLE 6 from 1.7 g of the mixture of compounds obtained in
20  Preparation 1.5, 0.54 ml of thionyl chloride and 50 ml of toluene. 1.77 g of a
mixture of the expected products are obtained.
B) N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]}-1-(3-chloro-
4-methylbenzyl)-5-(4-methoxyphenyl)pyrazole-3-carboxamide
This compound is prepared by the procedure described in step B of
25 EXAMPLE 6 from 0.531 g of the compound obtained in Preparation 2.1, 0.775 ml
of triethylamine, 100 ml of DCM and 1 g of the mixture of compounds obtained in
the previous step. The product is chromatographed on silica using a cyclohexane/
AcOEt mixture (75/25; v/v) as the eluent. The following two compounds are
separated:
30 - the less polar compound: 0.77 g of the compound of EXAMPLE 7; m.p. =
116°C. '
[o]D20 =-1.1° (c = 1; EtOH)




- the | east polar compound: 0.07 g of the conpound of EXAMPLE 3; m p.

= 130C. 30 NVR: [err] (ppm:0.6to 1.9:u: 16H, 2.3:s:3H,3.65:d: 1H;
5.4:s:2H; 6.85:s: 1H;6.9:dd: 1H;,7.0:d: 1H;7.15t07.4:u:5H; 7.5:d: 1H
- 0.09 g of the conmpound of EXAMPLE 4; mp. = 121C

75 NVR: [err] (ppm: O. 6t02 » 16H; 2. 3:s:3H, 3. 4:d: 1H
5.4:s:2H, 6.8 :s:1H; 6. 9: dd: 1H;7.1t7 7.4:u:5H, 7.5:d: 1H -

and the nost polar conpound: 0.54 g of N[(1R)-1, 3, 3-

trimethylbicyclo[2

1] hept - 2-yl i dene] - 15\63@%.13?.1% WRoEpt) Nel( 21t dririmetayihicyclo(22.1 hept-

pyr azol e- 3- CaQbﬁioayli]-dq:&-chloro-4-methylbend§dWPLEleﬂxoxyphenyl)pyrazole-ﬁl- [ Bi cycl o] 2. 2.

1] hept - 2exo- ylér yl -1- (3, 4-di chl or obenzyl)-5-(4-
net hyl phenyl )5 szﬁ%ﬁ“@g - car boxam de 0.66 g of the conmpound

obtained in step AEXAMRBEBLE 1 is added at RT 10 to a sol ution of 0.266 g

of the conrpound ob}.ﬁﬁ@gq al é},zgfz Q.
triethyl am ne in 50 ah%?ﬁi ttﬁke&riberéb %n@x‘{hﬁ?rgﬁl S lgtl rred over ni ght
at RT. pyraz e@o‘??é‘é‘?ﬂa%@%d under vacuum the r esi due is extracted with

AcCEt, .the a @-DithiRobenzy3-5H@Lhdrd, fylic NaHCO3
sol ution, V\Athlﬁﬁg f(ta(ra solutlof](of pl—{ﬁl vmth vvater and dried

over MySH an8® §'61Fvent is 15 evapor at ed off under vacuum The residue
i s chromat ogr aphedThis esthpemmdusi prgpared by the procedercadescAbédEtin nstept W of

(70730 i) B AMPLE' 55k 357 §iof yDrcgbuilh obiine R Phbsfhion .7, 25 AHl4E -

1, 3, 3- Tri met hihiend whloside apd 69 minefifolueneddhip| gives-3.25 glof &mewectzd) product,
met hyl benzyl ) whidh4s iBdnélsaeny! ) pyr azol e- 3- car boxam de A)

2ci d ohl'ori de and B) RGBTk SHERO bRl Serarop ey )
pyrazol e- 5- capiaxyleidccarboxamidd or i de 0.3 m of thionyl chloride
(5. 29ed T 12 8 Ak 0.0 o Sl ki PR
triethylamine in 15 ml of DCM is cooled to 0°C, a solution of 0.8 g of the
compound obtained in the previous step in 15 ml of DCM is added dropwise and
the reaction mixture is stirred for 16 hours at RT. It is poured into 50 ml of iced
water, the organic phase is decanted, washed with water and with saturated NaCl
20  solution and dried over MgSO4 and the solvent is evaporated off under vacuum to
give 0.42 g of the expected product after crystallization and then recrystallization
from a DCM/iso ether mixture. M.p. = 154°C.
EXAMPLE 9
N- [endo-Blcyclo[3.2.l]oct-3-y1]-1—(2,4-dichlorobenzyl)-5-(4-chloro-
25  phenyl)pyrazole-3-carboxamide
_ This compound is prepared by the procedure described in step B of
EXAMPLE 8 from 0.17 g of the compound obtained in Preparation 2.5, 0.3 ml of
triethylamine in 10 ml of DCM and 0.41 g of the compound obtained in step A of
EXAMPLE 8 in 10 ml of DCM. The product obtained is purified by
30  chromatography on silica using a gradient of a toluene/AcOEt mixture (97/3; v/v to
95/5; v/v) as the eluent to give 0.43 g of the expected product. M.p. = 130°C.
EXAMPLE 10 -
N-{(18)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-[(1R,S)-1-




reaction mxture is then refluxed for 5 hours and stirred overnight at RT.

It is concentrated under vacuum the residue is taken up with ether
and the solvent is evapor ated of f under vacuumto give 1 g of a
m xture of the expected products. B) NN[(195)-1

, 3, 3-Tr.i met hyl bi cycl o[ 2. 2. 1] hept - 2endo- y* -1 -(3-fluoro- 30

4- met hyl benzyl ) - 5- (4- nmet hyl phenyl ) pyrazoi®- 3- car boxam de 0. 63
g of the m xture of conpounds obtained in the previ ous step i s added

at RT to a soq .0, of ob in . Preparation 2.1
and 0. 48 &%’rﬁi PF‘@&W’%’A&'&%"@H‘“@SEWLI “B@?j aﬂ’cajmf% d¢ eaction nmixture
is stirred for 48 A)l [1-(2, 4-D1chloropheny1)ethyl]-5 (4-chlorophenyl)pyrazole-3- 76
hours at RT. Ctaﬁb&xil,lggﬁfi? gged under vacuum the residue is extracted with

AcCEt , Se is washed with saturated a bggueous NaHCJ err ]
solution, with a Thls compbm is qireparesh byf the Hpracedwke Wdesdribedt ar stepdAdef ed

over Ngsq er rgxX AMPLIIEE ﬁ&g‘(ﬁ&nﬁ%bﬁ:hg é:oumaoﬁﬂ:ﬁeﬂt%ﬁﬁs&‘i’n Pfef'p RER". 1\439‘4'5%1 The

xane /' AcOEt mi xture

residue is chromato ng a cyc
(75/ 25; v/ v) fsthiony @ﬁ@@é@ and 73 mloof takpeng. + Q86 £ of the swpesie qﬂue is
separ at ed: obtained. - the less polar conpound: 0.5 g of the corrpound of

B 100 TP T BN E L Thethy igyeloiz it Tendo i PRFHAL (€T

N-[(19)-1, 3, izl#dlnﬁbtophm}d}dﬂyd)]ﬁE(Q-cmptnphenyl)pyrazole&-carboxam1de

zendo- Y1 §g - (311 Ut e 5 TRl SRKARAT 78 B 6" bowm

i de

1,3, 3-Tri net H?,X:bmcﬁ % fionp0.34 igeqsthoeaapaupd t_@u(eilnﬂu’mamtwn 2.1 and 0.5 ml
met hyl benzyl )offmérﬁ rﬁﬁhﬁ@i&yw%wéf) DEMEAE 972 £ TR btained in the”) 1

-(3 -Chloro-4 Ibenz XYP, nyI o £e- 3- rboxylic
acid chlori dé’r%‘ﬂa % iﬁom Mben %8'%’ FRE yﬁﬁhBH?f‘?dc%
pyrazol e- 5- ca:hhnnatbgaphmom sitibd asinga toluene/AcOEt mixtAre(96/4) vév)ads thé eluent wo

conpounds (ol ¢ in step A of EXAMPLE
6 froml1. 57 tgfg EHQﬂgQ(thU}EB%E%&Q&E& btg(?ﬁ'gd in 20 Preparation 1.5,
0.54 ml of th| onylEmEdbl and 50 m of toluene. 1.77 g of a m xt ur e
of the expected png S-&%Tﬁ{e Bigfbiof2.2.1Jhept-2endo- )1-(3,4-dichlaro-
N-[(19)-1,3, 3 Trinethy ? i gﬁg i °[ -1ept e”jﬁ “chioro:

nzyl)-5-(2,6- henyl)pyrazo e-3-carboxam1 e

A)1-(3 4-D1chlorobenzyl) 5-(2, 6—d1methoxyphenyl)pyrazole—3-
20  carboxylic acid chloride
This compound is prepared by the procedure described in step A of
EXAMPLE 1 from 1.1 g of the compound obtained in Preparation 1.15, 0.6 ml of
thionyl chloride and 25 ml of toluene. 1 g of the expected product is obtained.
B) N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1 Jhept-2endo-yl]-1-(3,4-
25 dichlorobenzyl)-5-(2,6-dimethoxyphenyl)pyrazole-3-carboxamide
This compound is prepared by the procedure described in step B of
EXAMPLE 1 from 0.303 g of the compound obtained in Preparation 2.1 and 0.4
ml of triethylamine in 15 ml of DCM and 0.6 g of the compound obtained in the
previous step in 15 ml of DCM. The product is purified by crystallization from a
30  cyclohexane/AcOEt mixture (75/25; v/v) to give 0.53 g of the expected product.
[a]p2? = +1.2¢ (c = 1; EtOH)
The compounds according to the invention collated in TABLE 2 below are
prepared by the procedures described in the previous EXAMPLES from the



4- et hyl benzyl ) - 5- (4- met hoxyphenyl ) pyrazol e- 3- car boxam de Thi s
conpound is prepared by the procedure described in step B of 25 EXAMPLE 6

fromO0.531 g of the conpound obtained in Preparation 2.1, 0.775 m of
triethylamne, 100 mMl of DCMand 1 g of the mi xture of conpounds obtai ned
in the previous step. The product g& chr omat ogr aphed on silica using
a cycl ohexane/ AcOEt m xture (75/2 v/v) as the eluent. The

foll owi ng two compounds are separated: 30 - the less polar

FZ?P f uzd_ 1017%@ o é get%é_@mrfgr?&lers],d th%Inse ves oiitamed éﬂ h the acids de:sanbES[ler rtlle

Preparatloﬂd;l endihe eompband ahlﬁiﬂedlhd’reparatlon 2.1.
N[(1S)-1,3,3-trimethylbicyclof2.2.1] 2endo-yl ]
1-(3-chl or o- 4- net hyl benzyl ) - 3- (4- net hoxyp%%%yl ) pyr azol e- 5-
car boxam de EXAMPLE 8 5 N- ( Adamant - 2-yl ) -

1- (2, 4-di chl orobenzyl ) - 5- (4-chl orophenyl ) - Me pyrazol e- 3- car boxam de
A) 1-(2,4-Dichl orobenzyl)-5-(4-chl orophenyl )y zoI e(j car b:jl iC

acid chloride Thi s conpoudl Me ),tziﬂ!d@ ocedur e
described in step A of 10 EXAVPLE 1 flt om ¢, 9 of “the conpound obtai ned
in Preparation 1.7, 2.2 ni of H i{omyNHcH ori de and 60 ml of tol uene.
This gives 3.25 g of the expect ed| prdduct, whi ch is used as such.

B) N-(Adamant 2-yl)-1-(2, 4-gichlo zyI)-5-(4-chI or ophenyl) -

so{;vytl on of 0.36)g of

0.58"m  of triethylamne in 15 n
#38 g of the conpound
obtai ned in the previous steg in 15 DCM i s added dropw se and

the reaction mxture is stirfed for 1 at RT. It is poured into 50 m
of iced wat er, the organic phase is dedanted, washed with water and
with saturated NaCl 20 solution and dried over MgJSO4 and the solvent is
evaporated off under vacuumto




give 0.42 g of the expected product after crystallization and then
recrystallization froma DCMiso ether mxture. Mp. = 154[err]C

- EXAMPLE 9 N-[ endo-Bi cycl o[ 3. 2. 1] oct-3-yl ] -

-(2,4-di chl orobenzyl)-5-(4-chloro- 25 phenyl ) pyrazol e- 3- car boxam de
This conmpound is prepared by the procedug“gl described in step B of
EXAMPLE 8 from0.17 g of the conpound obtained in Preparation 2.5, 0.3 mnl

of triethylamne in 10 m of DCM and 0.41 g of the conpound obtai ned
in step A of EXAMPLE 8 in 10 ml of DCM The product obtained is
purified by g€ cheonatograg S g—agradient-of o

t ol uene/ AcOgf w3 | % 5] Whp.e@s | he [Q[hg%(ht tb give
0.43 g of th = 130[err| C ( | E 10
N[(19- 1 12 1} hept—Pendo—y—p STt f

78 Cl Me 116 -3.3°

(2, 4-dichlor i u I (Er h ”%1) p razg?e- 3-ar boxam de

A) 1-[1-(2, 44D chl’or gphenyl”) ethyl ] - $- g hl Or ophen pyripzol e- 3-
carboxylic afid4dM oqidé | F hil s Monpountl4 s pf eparéd®by the
procedure deﬁcqgl@g}j ME L from 0 68 g af.¢g-he cpnpound

obtained in of{ t hi og chl ori (ilesoand B30 m

r rati .

of toluene. D. gg?@ | i’g r &hugt Mss obt aj ned.”
B) N[(15)-1 313{5% ¢ 212Cl] lhepF-2endotds |- 1+ [ (1R13y- 1-
(2, 4-di chl or Qp’ ¢ 4 cl_lgl repheén p razgge 3-far bo r,n de {LO
Thi s conpound IS rgcedue desgrib in tep of
EXAVPLE 8 frpml8.(@4 ¢ nmFbund ¥bbf aiFed] i n Béparfti on28°1 and 0.5
m of ribgthy! ampel|i gld | of PCM 727g of the ceppound
obtained in fhe t(m reyi ous|stepjin_ 1% (o) Thie pr oguct ob} ai ned
is purified by21 (@ [cMeo g)gl a;ﬂ‘ny oflsiliEa wsi nsza t of uenePAXOEt ri xture
(96/4; viv) psaphe) el uert {18fe (O Ye . $4 B of thgrexpect ed -pBeduct} M p.
= 70[err]C EXAMPLE 11 N[(1 -, _ - DMF :
1,3, 3-Trinethyl bi cyclo[ 2. 2. 1 [hept{2endd-yI]-| 1- (3, 4-di P& 5 PMF)

23 (e) H Me | Cl H Cl 140 +0.5°

24 () Me | Cl H H Et 80 -2.1°

25 (g) Me [ CI | H Cl Cl 112 +0.4°

26 () Me | Cl Cl H Cl 64 +1°

27 (D) Cl Ci H H Me 110 -1.1°

28 (D Cl Cl H Ci Me 49 -1.2°

29 (f) H |SMe | Cl H Cl 128.2 +1.4°

30 () H |CF3| Cl H Cl 113.8 +1.3°

31 (D) ‘Me | Cl H H | OMe 115 +2.3°

(a) This compound is prepared by the procedures described in step A and
then step B of EXAMPLE 1. The product is purified by chromatography on silica
5  using a cyclohexane/AcOEt mixture (75/25; v/v) as the eluent.
(b) This compound is prepared by the procedures described in step A and
then step B of EXAMPLE 8. The product is purified by chromatography on silica
using a toluene/AcOEt mixture (90/10; v/v) as the eluent.



‘benzyl)-5- (2, 6-di net hoxyphenyl ) pyrazol e- 3- car boxam de A)
1- (3, 4-Di chl orobenzyl ) -5- (2, 6-di met hoxyphenyl ) pyrazol e-3- 20 carboxylic

acid chloride This conmpound is prepared by the procedure
described in step A of EXAMPLE 1 from 1.1 g of the conpound obtai ned
in Preparation 1.15, 0.6 ml of t hi onyl chloride and 25 ml of toluene.
1 g of the expected product is obt ai ned.81 B) N[(1 5-1

, 3, 3-Trinmet hyl bi cyclo[ 2. 2. 1] hept-2endo-yl]-1-(3,4- 25

di chl or obenzyl) - 5- G- di net ho henyl razol e- 3- car bo I de

RSN, Lotomi s A s P
r S &l i e iean :

m of triet h)ﬂs 'an c.&e&e%g% %&%@,&Qﬁg%ti’l engonpound obtained in

t he pr EVI&EJS ske.p N rrti (0] he “pr ocfucﬁ I's purified by

crystallization frd@nhThis3ompouyd isoprepared bAdBEProgedures describrdm: step () and gi ve

0.53 g ofs t hgngXBREIBDPERANGLE 1. The product i$ Pufified b:?le thlizatior fohOH)
The corrpoundsmgﬁ:%?rdl ng to the invention collated in TABLE 2 bel ow are

prepared by t ocedures described in the previous EXAVMPLES fromthe
79  appropriate ge) Thisltbaipotssis prepired by ehe ploceduieriddseibed imestés Adand
described i n ¢ e bt 9PaF B AMBLEA ‘e ol 0 YA QP b kit hebh 303 3d O
[err] ether.

10 (f) This compound is prepared by the procedures described in step A and
then step B of EXAMPLE 32 using the compound obtained in Preparation 2.1. The
product is purified by chromatography on silica using a cyclohexane/AcOEt
mixture (80/20 ; v/v) as the eluent.

(g) This compound is prepared by the procedures described in step A and

15  then step B of EXAMPLE 32 using the compound obtained in Preparation 2.1.
After drying over NapSOy the solvent is partially concentrated and the precipitate
formed is filtered off, washed with iso ethef and dried.

EXAMPLE 32
N-[(1R)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-(4-methylbenzyl)-5-
20  (4-chloro-3-methylphenyl)pyrazole-3-carboxamide
A)  1-(4-methylbenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxylic
acid chloride

This compound is prepared by the procedure described in step A of
EXAMPLE 1 from 2.8 g of the compound obtained in Preparation 1.10, 1.7 ml of
25  .thionyl chloride and 50 ml of toluene. 2.9 g of the expected product are obtained.
B) N-[(1R)-1,3,3-Trimethylbicyclo[2.2.1Thept-2endo-yl]-1-(4-
methylbenzyl)-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxamide
A solution of 1.6 g of the comfsdund obtained in the previous step in 20 ml
of DCM is added dropwise at RT to a solution of 0.765 g of the compound obtained
30  in Preparation 2.6 and 1 ml of triethylamine in 20 ml of DCM and the reaction
mixture is stirred overnight at RT. It is concentrated under vacuum, the residue is
taken up with AcOEt, an insoluble material is filtered off, the filtrate is washed with
saturated aqueous NaHCOj3 solution, with a buffer solution of pH 2 and with



80 Exanple g[err] g[err] vv[err] vv[err] werr] Mp.[err]C
(c =1, &OH)

[err] 12 (a) H Me

H a Me 116 -3.3 13 (a) H Ove

H a a 55 - 14 (a) H F

H a Me 114 -1.7[err] 15 (b) H a
c H c - 820. 6[ err] 16 (c) Me Me
H d Me 65 -1.5[err] 17 (a) Me

Me H a F 138 , &3t 18 (a)

Me c spiurated aqppgous Ngfl solution andsdried over NapSOy4 gnd [the rsPlvent is " 19

(a) Me  eGhporated lAff under x‘ﬁcuum The res1due is chikﬁﬁatographed on silice usir@ 4 |
21 (a) NNE cyclo%xane/AcaEt mlxturel(75/25|:, v/v) as the el}}ﬁré to give 1.08 g o gtg% err]

err]
22 (d) Me expedidal produdtl M.p. = H98°C. F 175 -3.3[err]
(c = 1; ) £ o (o £1. c H a 140
+0. 5[ err]qw: ﬁ]nﬁ‘% %'3|\fe° 1’%50% H H Et - 80
-2. 1] err] H d d 112
+(i-[ 4l e ]r r] E R)-1, 3Cihﬁme8y%cyclﬂ2@ 1]hept-jéxo-y}g/b}q4-meﬂlylbenzyl)-§-4
+1[ err
~1.1[err] (4-c€lo§%- -(Imthylp Qyl)pyragele-3-carhoxamide Ne 49
-1.2[err] % il) of tridthylamin®Mnd thefldropwiséia solutidn of 0.66 g ofl#fe. 2

Ii g% :; ; 10 compoid gwained ixngtep A gbmﬁﬁ 32in lilq ml oPB%VI are addedjt%%se'
~ +2.3[err]  solution of 0.4 g ¢fthe Mik@reofgempoundsobsaingrhineRreparatione2 3rimd8 anlr es
described in 3ysv ki the reactlohnﬁp(t@eqp sfrld o@fﬁ‘MDghgaﬁlR Theis RloneiftiatedS

purified by chromato ra on si ..using a cyc exane/ ACQEt m xture
(75/ 25; v/v) uaé ert‘ﬁéwamgﬁfwdue is extracted wifhy gt, atealys by

the pr ocedur RF, dl@&ﬁ[ttd@@ih whshet aWicd withl satura_ted hqiRoad NaHEng soRkfdf lttwicd. The
pr oduct pur ﬁ@ﬁfb%sg L&qu”gtlpgg% S&{] %Vigen w?th s!at%raated aqueous IQngasottholﬂ,eHle/ AcCRt

m xt ure
orgamc phase is dried over NaySO4 and the solvent is evaporated off under

vacuum. The residue is chromatographed on silica using a cyclohexane/AcOEt
mixture (80/20 ; v/v) as the eluent. A mixture containing 58 % of the compound of
EXAMPLE 33 (exo form) and 41.6 % of the compound of EXAMPLE 32 (endo
20  form), as determined by analytical HPLC, is obtained. The two isomers are
separated by preparative HPLC : 0.31 g of the sample to purify is dissolved in a
mixture of 13 ml of the starting eluent (A/B : 10 %/90%), 9 ml of MeOH and 4 ml
of acetonitrile. The following compounds are obtained after freeze-drying :
- 0.084 g of the compound of EXAMPLE 33 ; purity : 100 % (analytical
25 HPLC), w1th a RTi =41 minutes.
[a]D =-8.8° (c =1; EtOH)
NMR :8(ppm):0.8t01.15:35:9H;12t02:u:7H;22t0225:u:
6H;3.5:d:1H;54:s:2H;68t07.7:u:9H;
- 0.056 g of the compound of EXAMPLE 32 ; purity : 98 % (analytical
30 HPLC), with a RTi = 43.9 minutes.
EXAMPLE 34
N-[(15)-1,3,3-Trimethylbicyclo[2.2.1]hept-2exo-yl]-1-(4-methylbenzyl)-5-
(4-chloro-3-methylphenyl)pyrazole-3-carboxamide



81 : (c) This conpound is prepared by the procedures descri bed
in step A and then step B of EXAMPLE 1. The product is purified by
chromat ography on silica usi ng a cycl ohexane/ AcOEt m xture (80/20;
v/v) as the eluent. (d) This conmpound is prepared by the
procedures described in step A and 5 then step B of EXAMPLE 1. The
product is purified by crystallization f B3m AcCEt . (e)
Thi's compound is prepared by the procedures described in step A and

then step B of EXANPLE 1 The product is purified by crystagllization from

i so ether. 183 ?apwpg nﬁbsarfaowlswew%ep@? beg B dbedur es

dgtscr I bgd I npsds lﬁstdadhdamed in stéwﬁrbﬁEXAMPIg{ Ky 2 &?)QM ae atdhed ewapound
opt al ne In r ara 9] 1Tl
chr omat ogr aphiPIBREH P85 BF s mmaupd Bletind i Bkelition 2.7 R of PEY 0,

v/v) as the ehndithe reaction mixture is (shifredhovermgnpatuBRT. Tt iproepeentdtedyundee

procedur eg de@&&gﬂxl ‘ri{h sxﬁh@ é(tﬁa@%djv?ith AB6g: }@ﬁﬁsﬁgﬁfz M iErRerel Def)9 L he

conmpound Obt ai ne ara I on over
. Na[ err] SO er r thetfirateds wesihedutquamh samtyted@ﬁuw utien tyiecvith 2 at e

formed is fil pefr&dsdtition \6@ 9 id wice Owith Refur t aQﬁédﬁSi NaCl solution, the
bi c

EXAMPLE 32 1, Irinet
1] hept - 2endo- wg]amf pltaﬁe rh%t b‘é‘f?ﬁ ﬁ%’z tﬂé/ solve t 1s Lvaporated off under
(4- chl or o- 3- medduyhp lERYlesdye A choniht ﬂlmlam gidica using a cyclohexéhe/AcOEt

1+ (4= et gl benlde Gl N e neallER X RRRRY LA ARS e oy Bt of

acid chloride

described i n EXAMPLE34 (exo fomdnamd B7 %o fof dhe gompgmdf of urdd(epde ai ned
i n Preparati Ofyrh)18s d@te?mmedof)y 2&5a1yh€HIOHPLCC hé Qbldifedahed BydMisdtherk dréiene.

2.9 g of the expecte pro 0

N-[(1R) -1 , 3, P ‘?139‘91’1?’(@8?@98? HPiQ 53’_2]’5 ra'egf the sapple; o) pwfug dissolved in a

Zet hlyl benzyl )nﬁxﬁﬁbﬁl%boﬁthﬁ%ﬁab&ﬂgmﬁégmo\m’ Ej 20%/90%8); 8 ailaspMeDHeand 9 mi 20
SO ut|o obt ai ne n eV|o step in

of DCM i s addgﬁacﬁ%esgjﬂg‘{&%%{%cq bgaf‘ Tﬁih%g (H?W € *conpound

obt ained 30 in Prefdbag Dﬁme2ccﬁnpamd10frﬂXAMPﬂ.|E 4 h)pluaty n99 prieX@naljtical DCM

and t he reactmgcp w1thaﬁ*1’ft—'ﬁ;]e7h1§mﬁ .rrﬁ§d='qu|5-ni ght at RT. It is

concentrated un e resia taken up with AcCEt, an
i nsol ubl e nateri al [q]D ﬁ‘ﬁ@?é‘ﬂ'éfﬂ Hhe filtrate i s washed with

saturated aqueous NaHOOB (ssth):0.9% 1.05t Bs 29Ryf a6 2s@l UH 02,196 2@H w2 6F1¢] Wi th
20 3.5:d:1H;54:5:2H;68t07.6:u:9H;
- 0.066 g of the compound of EXAMPLE 18 ; purity : 94.7 % (analytical
HPLC) with a RTi = 37.2 minutes.
EXAMPLE 35
N-(2,2,6,6-Tetramethylcyclohex-1-yl)-1-(4-methylbenzy!)-5-(4-chloro-3-
25  methylphenyl)pyrazole-3-carboxamide
0.4 ml of triethylamine and then dropwise a solution of 0.55 g of the
compound obtained in step A of EXAMPLE 32 in 15 ml of DCM are added to a
solution of 0.25 g of the compound obtained in Preparation 2.7 in 15 ml of DCM
and the reaction mixture is stirred overnight at RT. It is concentrated under
30  vacuum, the residue is extracted with AcOEt, the filtrate is washed twice with
saturated aqueous NaHCO3 solution, twice with a buffer solution of pH 2 and
twice with saturated aqueous NaCl solution, the organic phase is dried over
NapSO4 and the solvent is evaporated off under vacuum. The residue is




82 sat urat ed aqueous NaCl solution and dried over Na[err] SO err]
and the solvent is evaporated off under vacuum The residue is
chromat ographed on silica using a cycl ohexane/ AcOEt m xture (75/25 ;
v/v) as the eluent to give 1.08 g of the expected product. Mp. =
108[err]C. 5 : [err] = 40.3 (c = % Et OH) EXAMPLE 33
N[(1R)- 1,3,3-Trinethylbicyclo[2.2. 1] @pt-Zexo-.yI ]- 1
- (4- et hyl benzyl ) - 5- (4-chl or o- 3- net hyl phenyl ) pyrazol e- 3- car boxam de
0.6 m of triethylam ne and then dropw a sol utjon of 9. 0f the 10
conpound obt afHEHBrPed oA sUics RxtaB cEeisBerane kst B RO Rt BE o
sol ution of Oeclieny tofgiviellel giof therexpedtedprioriastnds obt ai ned in Preparation 2.3
in 10 m of MPEEE’:EG reaction mxture is stirred overninght at RT.
an

It is concentrated ] er vacuum the residue is extracted with AcCEt,
an i nsol ubl e mat er Ne[Bi¢ysld[2 2t idhept-2exo-yl]-1eBfchlarhed-methylbenzyl)}-8-(3vdshed t wi ce

Wi th sat usat egicRipsHEyl S5ohbkARidet W ce 15  with a buffer solution
of pH 2 and tw ce 'tﬁys tur at Waq‘lsjeo g NaCl. sol y organi c

tj.on, the

phase is dried ovef)Na2so4 ladee Be lfhenné)-éx%ﬂdl%hl@epml)amle&
vacuum The regbekidiciagidadhlsridet ogr aphed on silica using a cycl ohexane/ AcCEt
m xture (80/20 ; V/Egé)}i as thedel uent . Abm' ture cgntai ni dECSS % of tg)s
conmpound of MEITEP O34 ('éxBreP?fF?ir) Y PO %eo‘fles{”ﬂ e b‘?‘rﬁ nd‘
EXAMPLE 32 (eBXAMPLE If fom)10 gef thetcomponadi obigined dah PrepasdtiohiAL22, S.5mblofai ned.
The two igone . p ' . he

150 ur i3 Enloride aod EEPRPLARNRMNe. B AEHSp Upedley proay afh cbihed

sanple to purify“is dissolv starting
el uent (A/ B:10 % 9B)y, N-BicysloRediheptdexo-yi]-1-(3-chlorgrd-metytheneyl)-S3.47he
foll ow ng congiehldesphen (I dadbk@hidkr eeze-dryi ng: - 0.084

of the conpound of VP 3 urity: 00 % (angl ytical 25 HPLC with
g RTi = 41 m”pnut es.X softion of 1.5 gof[@r _un%s’%tr@fefirn yp_re‘@usat@rbn 5 ml

NVR: [err] (ppf@PCMistdded 4t RB to 3solutidl 0f10.21 1 § oP2exd-amihbndtbdnbuse ahd’bmi u:
S5 2, S0 e T 00 o s ity o
m nut es. RT. It is coreppiated-uader vacuum, the residue is extracted with AcOEt, an
N-[(1'S)-1, 3, 3misiubRt M¥tebial ¥¢ |fefed? off 1 ke BEgadRX ghééE] is Lovhdhededitl | ARAZA¥E) - 5-
(4-chloro-3- WE‘:}HQXLJD Hgﬁg(};;pg/orhﬁlzo%l a%_d%;;/ict‘fa %91 grrréo?ution of pH 2, dried over MgSOy4
' and the solvent is evaporated off under vacuum. The residue is chromatographed
20  on silica using a cyclohexane/AcOEt mixture (80/20 ; v/v) as the eluent to give 0.5
g of the expected product. M.p. = 145.6°C.
EXAMPLE 37
N-[Bicyclo[2.2.1]hept-2exo-yl]-N-propyl-1-(3-chloro-4-methylbenzyl)-5-
(3,4-dichlorophenyl)pyrazole-3-carboxamide
25 This compound is prepared by the procedure described in step B of
EXAMPLE 36 from 0.695 g of the compound obtained in Preparation 2.4, 1 m! of
triethylamine in 15 ml of DCM and 1.5 g of the compound obtained in step A of
EXAMPLE 36 in 15 ml of DCM. 0.417 g of the expected product is obtained.
EXAMPLE 38 '
30 N-(2-Methylcyclohex-1-yl)-1-(3-chloro-4-methylbenzyl)-5-(3,4-
dichlorophenyl)pyrazole-3-carboxamide
This compound is prepared by the procedure described in step B of
EXAMPLE 36 from 1 ml of 2-methylcyclohexylamine, 1 ml of triethylamine in 15



83 1.5 mM of triethylamne and then dropw se a sol ution of
1.6 g of the conpound obtained in step A of EXAMPLE 32 in 20 m of
DCM are added to a solution of 0.853 g of the compound obtained in
Preparation 2.2 in 20 m of DCM and the reaction mxture is stirred
‘overnight at RT. It is concentrated unde# vacuum the residue is
extracted with AcOEt, an insoluble mater A is filtered of f, t he
filtrate is washed twice with saturated agueous NaHCO3 solution, twice with

a buffer. s and twi wth.s tum Na

2ol uti on. t henl SFDENE R §isd of e Soimpotiid Shitipedlin S St i s
evapor at ed ofil WfdBCM. The compoundd isTpuarifiab by ushromatoPraphy tongsilipdh adingna si | i ca
using a cycl 0/

m xture cont ali Wgﬁ&ﬁgﬁ%@dx&/ﬁgs Qﬁ"f el to %I@Eggcg %@3 (E)t‘redr‘?) and
37 % of the ceegetindpr lﬁﬁﬂ@PLE 18 (endo fornm), as determ ned by

anal yticaf HPLC, igxaMmi . The two isoners are separ ated by

preparative HPLC: of t he |fy %}sso | n a '
et ar o of 18 1 -SRI o AR Sop PSR bt NecH and 9
m 15  of acﬁbmafdpheﬂ)&)pyirdzgletslbérbmmgdcorrpounds are obtai ned after
freeze-drying:

X Thi -,0.16 (L MPLE 34 urity:
99.6 % (anal yti cal 15 °°mHQBE‘&)‘§ RiF é;‘“ﬁ‘f?a?’é il Btep ferr] C.
[err] = -6.8[EXAMRIE 36 fonE0®A5 g of 2 6-d1methy1cy¢lthb'kalmile{ bﬂlrpclﬂoﬁdﬁ,d ml
1.15:3s
5 Bros 10 oppftHeyHihe f 15 mPof DEM adi1.5 %%fc%%%’gnd’ ‘gmd%%wﬁﬁﬁé?? of
purity: 94.7 %@%@55%15@“]3% g\mfﬂweaﬁpm progyctds abtaiped s m.p. =
EXAMPLE 35 59.9°C. . N (2, 2,6, 6-Tetranet hyl cycl ohex-

1-yl)-1-(4- et hyl -5-(4-chl oro-3- 25 .

net hyl phenyl )pyra%@g? oxam de 0.4 mM of triethylamne and
then dropw se a saN(iS)+,3)3-Teintethyjbiogclof2e2. l]hept-2eadonpljbﬂnt(lhkﬂ)ah(3@£d in step A
of EXAWP 32 CM "5?19@ % Qf ) fi.on of 0.25 g of

t he corrplggnd %1 ﬁhgﬂylﬁ ﬂm 93915 %e3carb Js}" and the
reaction mxture |&) st rreéi [b«(éﬂrﬁlghlprmhenmethﬁ]-@@mmﬂwm&f 30
vacuum the r&sh ch&idRKioraeted with AcCEt, the filtrate is washed tw ce

N g 26 RN NSO, ROLA Ut B € Sl oP Y STl U1 "
compound obtained in Preparation 1.25 in 50 ml of toluene and the reaction
20 mixture is then refluxed for 2 hours. After cooling to RT, it is concentrated under
vacuum, the residue is taken up with toluene and the solvent is evaporated off

=

under vacuum to give 1.3 g of the expected product.

B) N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl}-1-[(1R,S)-1-(3,4-

dichlorophenyl)ethyl]-5-(4-methylphenyl)pyrazole-3-carboxamide
25 0.6 ml of triethylamine and then dropwise a solution of 0.7 g of the
compound obtained in the previous step in 15 ml of DCM are added to a solution
of 0.341 g of the compound obtained in Preparation 2.1 in 15 ml of DCM and the
reaction mixture is stirred overnight at RT. It is concentrated under vacuum, the
residue is taken up with AcOEt, an insoluble material is filtered off, the filtrate is
- 30 washed with saturated aqueous NaHCO3 solution, with a buffer solution of pH 2
and with saturated aqueous NaCl solution, the organic phase is dried over Na3SOy4
and the solvent is evaporated off under vacuum. The residue is chromatographed



twice with saturated aqueous NaCl solution, the organic phase is dried over
Na2SO4 and the solvent is evaporated off under vacuum The residue is

84 chromat ographed on silica using a cycl ohexane/ AcOEt m xture
(80/20; v/v) as the eluent to give 0.1 g of the expected product.
EXAMPLE 36 N-[ Bi cycl 0[2 2. ]é?ept 2exo-yl]-1

-(3-chl oro-4-net hyl benzyl ) -5-(3, 4-
di chl or ophenyl ) pyrazol e- 3- car boxam de

1- (3-chl oro- | henzyl 3, 4- hl or ophen azo
oo boxyl | ¢ adiGPLTH URRG 8 cvbioberane/AUELGIE GR btk fstopglaﬁiéé‘dg 55 thhe
procedur e dessxpediedipiodustt Mpop.A DF2°C. EXAMPLE 1 from 10 g of the conpound

Col tene. 5”4Tr§§arﬁ§4#2%e¢’s§§té’ﬁspredu§t 14fts it £ 3 ot EF sy ™ ©f

N-[ Bi cycl of 2.:2H] &6 7Bex0-3H.] - 1- ( 3- chl or o- 4- met hyl benzyl ) - 5- (3, 4-

di chl oropg”uegyl prrmq;ﬁpr boxam de A solution of 1.5 gdol‘j
the conpound obtain n.t revi ous |s adde

a RT 10 a ol ut | ONTOS)S A rigegiy BeXdol Homrsaderait AR 51 In-

t :l et hyl agT n&ﬁtﬂyl@ﬁeﬂy‘l)eﬂfypw &ﬂdrotﬁﬁxeﬂ@&;sﬁehﬂl);gmzoﬁh ¢BRatboxarhider fzd ove(rj m _gth}]
a : I S, con A e xtr ed w
AcCEt, an ¥l ugﬁi (ﬂiﬁégylgﬁeqybeﬁﬁ%{ 'ﬁ'l%rlof H’éﬁ%@?ﬁ%ﬁ?ﬁ ée is

washed with sqarbmahealcldchlondaqueous NaHCOB sol ution and with a buffer

sol ution,pf pH 2, n@légﬁ ?%C;ﬁ}éd b ﬁgéﬁug%%e%?ib\é& siap EXapgpr ated
of f under vacuum re ue | ogra on Si |ca usi n a
cycl ohexane/ /E?éEMPrIquQ;&em(%I gof the,qopmpoyad p @lr@dmﬁm@ngwélmn@ g

of the expectoFeoipéneciidto.4 Mi Bftmmilyﬂ%hl@haé 10l Cg of the expected rochioX48\6B:4in

R L bbbt M s ) ST AR
prepared by Uhﬁhﬁphﬁmﬂgl]eﬁaeﬁbchlw-mtmmnﬂ)p;&azole- 3-caibsrdride 36 from
tor |62t5hgl ggm ngel ﬁoﬁqygg"ﬁg@ﬂqg%ééw %961{}’@[ rgg%dg]re ggngfgegf{gl F\te P n° st ep A
of EXA E%Dirsmw%gqmmcwnm dhia Brgpasatiang2.pindfanl is
obt ai ned. of DCM, 0.45 g of triethylamine and a solutlon of 0.7 g of the compound obtained
' in the previous step in 15 ml of DCM. The compound is purified by
chromatography on silica using a cyclohexane/AcOEt mixture (75/25 ; v/v) as the
20  eluent to give 0.13 g of the expected product. M.p. = 65°C.
NMR : 8 (ppm) : 0.8t02.05:u:19H;22t025:u:6H;3.75:d: 1H;
565:qd:1H;68t07.7:u:9H.
EXAMPLE 42
N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-[(1R,S)-1-(3,4-
25 dichlorophenyl)ethyl]-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxamide
A) 1-[1-(3,4-Dichlorophenyl)ethyl]-5-(4-chloro-3-methylphenyl)pyrazole-3-
carboxylic acid chloride
This compound is prepared by the procedure described in step A of
EXAMPLE 40 from 0.9 g of the compound obtained in Preparation 1.27 in 20 ml
30  of toluene and 0.5 ml of thionyl chloride. 0.95 g of the expected product is
obtained.
B) N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yi}-1-[(1R,S)-1-(3,4-
dichlorophenyl)ethyl]-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxamide



EXAMPLE 38 30

N- (2- Met hyl cycl ohex- 1-yl)-1-(3-chl or o- 4- net hyl benzyl ) -5- (3, 4-

di chl orophenyl ) pyrazol e- 3- car boxam de This compound is
prepared by the procedure described in step B of EXAMPLE 36 from1 m
of 2-nethyl cycl ohexylamne, 1 m of triethylamne in 15

85 m of DCMand 1.5 g of the cor%ound obtained in step A of
EXAMPLE 36 in 15 m of DCM The compound is purified by

chromat ography on silica usi

MeOH mj xture (98/2 ; v/iv) as the
el uent to give 0. 27N GPmPﬂ‘é“"gkﬁ)é’&PéEFd Mhe&reme w@eﬁf@rlﬂ‘éﬁ
EXAMPLE 39  EXAMPLE 40 fibihD.4550% 6FBthb b@ypetuith¢btaihed in) Préparation 2.1 in 15 ml

ai chi or opheny Pl Bz G e of dbfiaie o 2 solution of 095 g pfthe campound gbfafned
prepared by t e the pevimsestepeie i $ mldofl PCM.eAftBr dfying of thebotghfik Hlase bvcrm

0. 605 f 2 t I

triet hgl gm ne%ﬂs% m‘é %%ﬁ%‘fsxﬁﬁﬁ?lg%oﬂé’%ﬁgﬁg %(E)dﬁggﬁn%‘mgi %ng?hheed i'n st ep A
of EXANVifonmegdeare ﬁltglsdﬁff toreivachy6 g0§ cgpeatedn dact is

obt ai ned; mp =  NMR 3 pBhr0l6G0 2 : u; 19H ; 2.35: SEW/PLE 41& lH 57 qéi
N[(1 S5)-1,3, ¢1 J?él Io[22 1]hept 2endo- yl] 1[(1RS 1-(3,4- 15
di chl oropheny ge t hyl phenyl ) pyrazol e-3- car boxam de

A) 1-11-(3, Emm@phenyl ) ethyl]-5-(4-methyl phenyl) pyrazol e- 3-
carboxylig acid ch I s added
at RT to fz;o suspens iL“gL("gfl*f 3-Tnme¥hy¥%cércpo[z Zrﬁheg)frtfﬁiyodﬂ gbt[gmﬁgiillqg

Preparati on 1neghylphanglptopyi}- StGleéwe-kmtthemd dzole-Poarboxamitdere i s then
refluxed for 2 houng.i- ﬁt@Weﬁﬂthbﬁbg%ﬂr@pﬂ[S ~(d-Chlofo-S-AERp KRy DEyrdRsleS3-

vacuum the residue’is toluene and the solvent 1s evaporated
of f undé?rwwtﬁﬂ'ﬁ‘é&h@"% 1.3 g of the expected product.

B) N-[(1S)-1 , 3, 3- Thisvebipbilxid ¥ Ipﬁe[parea byt ] the Prockaueko dydctibéd [if 1deS)A lof( 3, 4-
o o ooy Bk i A i £ PrRAED L35 2
of toluene and 0.26 ml of thionyl chloride. 0.89 g of the expected product is
obtained. '
B) N-[(18)-1,3,3-Trimethylbicyclo[2.2.1Jhept-2endo-yl]-1-{(1R,S)-1-(4-
methylphenyl)propyl}-5-(4-chloro-3-methylphenyl)pyrazole-3-carboxamide
20 0.363 ml of triethylamine is added to a solution of 0.51 g of the compound
obtained in the previous step and 0.25 g of the compound obtained in Preparation
2.1 in 50 mi of DCM and the reaction mixture is stirred for 72 hours at RT. It is
concentrated under vacuum, the residue is extracted with AcOEt, an insoluble
material is filtered off, the filtrate is washed with saturated aqueous NaHCOj3
25 solution, with a buffer solution of pH 2 and with saturated NaCl solution, the
organic phase is dried over NapSO4 and the solvent is evaporated off under
vacuum. The residue is chromatographed on silica using a cyclohexane/AcOEt
mixture (75/25 ; v/v) as the eluent to give 0.44 g of the expected product. M p. =
136°C.
30 NMR :5 (ppm):0.5t02.6:u:27H;3.75:d:1H;495:dd: 1H; 6.6 to
74 :u:9H.
EXAMPLE 44



conpound obtained in the previous step in 15 nl of DCM are added to a

sol ution of 0.341 g of the conpound obtained in Preparation 2.1 in 15
m of DCM and the reaction mxture is stirred overnight at RT. It is
concentrated under vacuum the residue is taken up with AcCEt, an

insoluble material is filtered off, the filtrate is 30 washed with
saturated aqueous NaHCJ err] sol ution, W& h a buffer solution of pH 2
and with saturated agueous NaCl solution, the organi c phase is dried over

e e s eh oS Trimeetyibicyclo2 2 hependo Sl 1 momy S 4™ T
86 Of’mSth#phen}ll)th@] -S.(4yklof B xetie/IpienkpyrazdiesBeattvxhipilee] uent to

gNiNE:e[Q;?f(Spﬁ; 0. a1y E el BeegiPs @ﬁf‘%féé] Ed 1H 6.6

to 7.6:u: 9H. meiﬁylphenyl)pyrazEm\/mEOMw acid chloride N- [

ﬁzet ﬁylgpﬁe%;: )rrg% Ey: ‘gl %rlts)-l%r-gﬁgg%aﬁg ? %:g:g[zo &@i:g%bté{l

A 1-[1-(4 Tl Aye 9f tbeeqmew lna 6113-
carboxylic a%ﬂﬂtoﬁtehe randeo 443 ml of thionyl Thicideo msgu%@fltﬁe Bﬁpdwerdesmauctt &re
procedure des |be In step A of EXAMPLE 40 from 0.61 g of the
conmpound obt &¥H88%4n Preparation 1.26 in 30 m of toluene and 0.4 n

of t hi onyI chI ori ch) D(-[{18)- b8, 3t Teimethpibidyelb [ D2 4 fhept-2érsloafi}- i haukthyl-1-(4-
[ (1R S) % éﬁ;lpﬁeﬁgrljemiﬁ]hy l(? bRY%- 5’%@&@1}5}%&%@ BQ3bxhimide
net hyl phenyl )et hy19-42t ) of iethydarsingds pddedrie gysojutionof .39 8 of tharpmpeuad 15
lart 2 h 1S ekt e Aigu g o fescmntai e Roton 1
of DCM 0. 45 %jincw 5 Pgﬂ%ﬁé&f el dcreactiony wontBRe isrstired qyepReitAl nfdind
obt a} _neg concéntidied] pnderi vaisud] e remdias is1 exarbctBCWith I?&Gmm;msblulsle
urirtile
it ur e (55 Fmatsrigh ) UBLGHERY Miladi s &?%lg i Gefisild BRBHEGIE0
product . p solut@p] avith & buffer solution of pHINRafd with( sgivated. HaGb solgtion, thoH;
2.2102. 5. U: 6F5rganio ghasel i dried oveP MiS0}Jand! thed séivert &' &vapblated off under

EXAMPLE 42
vacuum. The residue is chromatographed on silica using a DCM/MeOH mixture
(97.5/2.5 ; v/v) as the eluent to give 0.3 g of the expected product. M.p. = 195°C.
20 [«]D20 = -6.5° (c = 0.64; DCM)

EXAMPLE 45
N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-(2,4-
dichlorobenzyl)-5-(4-chlorophenyl)-4-methylpyrazole-3-carboxamide
A) 1-2 4-Dichlorobenzyl)-5-(4-chlorobenzyl)-4-methylpyrazole—3-
25 carboxylic acid chloride
0.191 ml of thionyl chlonde is added at RT to a solution of 0.71 g of the
compound obtained in Preparation 1.30 in 50 ml of toluene and the reaction
mixture is then refluxed overnight. It is concentrated under vacuum, the residue is
taken up with toluene and the solvent is evaporated off under vacuum to give 0.72
30 g ofthe expected product in the form of an oil which solidifies.
B) N-[(1S)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-(2,4-
dichlorobenzyl)-5-(4-chlorophenyl)-4-methylpyrazole-3-carboxamide



N[(1 S)- 1,3,3-Trimethyl bicyclo[2.2. 1 Jhept-2endo-yl]-1 -[(1R S)-1 -(3, 4-
25

di chl orophenyl ) et hyl ] - 5- (4- chl or o- 3- net hyl phenyl ) pyrazol e- 3- car boxam de
A) .1-[1-(3,4-D chl orophenyl ) et hyl]-5-(4-chl oro- 3-net hyl phenyl ) pyrazol e- 3-
carboxylic acid chloride This conpound is prepared by the
procedure described in step A of MPLE 40 from 0.9 g of the
conpound obtained in Preparation 1.27 in 20 m 30 of toluene and 0.5 ni

of thionyl chlori 0. 95%‘3 of the eéplgyct d uct obt%n :
RIEEHEE o s dabamieiinnt t K
i chl or ophe i J e
81 i of trieﬁl::;&%bﬁ g;o th g lﬂXm&Pﬁ\ tﬂé %ﬂb %teﬁq %inﬂed in
step B of TE&%?% B 2%&3’8{1‘?? e Co ? lﬁ% 1?1

Prepar at i on ¢fDCM 068 giof the expectsid poghict 5. adtajnast; m.pi ﬁtlﬁﬁ(ém ne and a _
sol utiongof 0.95 1@1920 th:;cggq;qug@mbt ai ned in the previous step in

15 mM of DCM After drl?ll ng of the or'ganic phase over 5 - Na[err]SJerr],
the solvent is paE ®ncentrat ed under vacuum and t he crystals

formed are fil tequ(m‘)fl 3,8-Toinvethlbiéocle[201. 1 Thept-TosdesAleri(R4-oduct . M p. =

3.7 1 dghlgrobgeyt)-S-hprgPhity B dnypgeo garcartbramid > 200G oE 4
10 _ N-[ ( 188) - 1, 3, 3-(3pd-Dishlorolenzyld5efhRrogienyi-methyipyazpled3-

1RS
m[e'g hyl )phényl ‘hpr)l?o(;; c{‘f dﬁl or o- 3- rret hyl phenyl ) pyrazol e- 3- car boxam de

A) 1-[1-(4-Methyl érsnn)m yis| prspgrad by &%P@W@Wyﬂ?ﬁﬁ@?ﬁﬂ Ybyater, &)
carboxylic aEXAMPIRUSFROm 1 g of the compoulidl btAREPRAUAED d.r§t16if PBﬁ'il?QOli’M dfhe

proCeln e o250 s SUE ol bt 01y G OB Glp BBt 26
of thionyl cinlthe fotm of@n&6l whioh sélidifiesxpect ed product is obt ai ned.
o met EI;/I[ E)ég)nyll ;3)r gpﬂ- Tgf?@? 1°0r 0 &@b@yﬁhﬁ@%ﬁ%&%?y 1163ﬁ 1§rsg)o>%a§n4de 20
0.363 nl of dighlorabghzyh)- hlomll-&rmtbadpMer tﬂal‘hDKBllll of the conpound
This compound is prepared by the procedure described in step B of
EXAMPLE 43 from 0.315 g of the compound obtained in Preparation 2.1, 0.46 ml
of triethylamine and 0.687 g of the compound obtained in the previous step in 50 ml
20 of DCM. 0.72 g of the expected product is obtained ; m.p. = 69°C.
[o]D20 = -1.8° (¢ = 1; EtOH)
EXAMPLE 47
N-[(18)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl}-1-(3-chloro-4-
methylbenzyl)-5-(4-chlorophenyl)-4-methylpyrazole carboxamide
25 A)  1-(3-Chloro-4-methylbenzyl)-5-(4-chlorophenyl)-4-methylpyrazole-3-
carboxylic acid chloride
This compound is prepared by the procedure descnbed in step A of
EXAMPLE 45 from 1 g of the crude compound obtained in Preparation 1.32 in 50
ml of toluene and 0.29 ml of thionyl chloride. 1.05 g of the expected product are
30  obtained.
B) N-[(1S5)-1,3 ,3-Trimethy1bicyclo [2.2.1]hept-2endo-yl]-1-(3-chloro-4-
methylbenzyl)-5-(4-chlorophenyl)-4-methylpyrazole carboxamide



obtained in the previous step and 0.25 g of the conpoUnd obtained in

Prepar ati on 2.1in 50 mM of DCMand the reaction mxture is stirred
for 72 hours at RT. It is concentrated under vacuum the residue is
extracted with AcOEt, an insol uble : material is filtered off, the

filtrate is washed with saturated aque0L§ NaHCO3 25 solution, with a
buffer solution of pH 2 and with saturat’®d NaC solution, the organi c
phase is dried over Na[err]STJerr] and the solvent is evaporated off under

acuum The resid chro aphed, on lic n cl ohe el Ac OEt
xtare (75195° C\Hihi CabBpRET 3 JetRnel b e Boss dPstribed SR,886 08 B oduct
Mp. = EDCAMPLIE]) 43 frofh 0.29 g of the cdmv.{rﬂra‘b}dlmﬂm meﬁmmﬁzm Q288 75: d:
ég; 4. 95! dd: jo'f"‘tr@etﬁ)}\llg nd 07 6§o§lﬂﬁ %unfil?btamﬁd 1{1?%&3‘%@? hgséé in 50 ml

1] hept - 2endo-of DCM.- @13 gmflﬂ;q expgcteq product is obtamed m.p. = 58°C.

X;et r11yl[ Eh%g%ﬂhg/fat hylrd t.4 C I ﬂ)eaﬁgllh{l Ehzazyl(}ﬂpg;gzgl e- 3- car boxam de

met hyl phenyl) pyr az{?(*%M oxyI ic acid chloride 5 Thi s conpound

'155I0r ep?r fﬂ by théN—E(ﬂSF—@Qw Tnﬂl%ﬁ@[bléﬁtb[lm 1311@]@-2@%%8‘- yl]- ll(gbmﬁKﬁUE}lﬁl)@ from
go e ara n

t ol uene and gd?aﬁwahwﬁ%me ¥ i-g-garé ltdﬁe expect ed product are

obt ai ned. A) 1-(4-M)eth§ﬂlie(ﬁyl)3ﬁ-(4-1:hlbro-3-n‘fcthylph¢1yl)b4 methiyiyRazdle-3-

1] hept -2 doc)ﬂbl)x gi%ﬁé 1- (4 10

nmet hyl phenyl ) et hy oro - et hyl phenyl ) pyrazol e- 3- car boxam de
0.424 m of triet Hynh ﬁh@nybcblgnéwswddedmsnspwmofbl 5% of the cqmaowdnpound

obt ai ned i n fobfiRidei be%aﬁah@ﬂ msi 119 409 dl'f toh{bﬁe GRE AL Ndadtival AduteNis

Preparati on e reaction  mxture is stirred

over ni ght at rgﬂuxepﬁ'oqghours It I%WMWE’E Nefuny, the fesidue factakensipwath; o
extracted WI ttéludmeOrtd theen solvemt! isbévapdiated offtwrdenivadiaind itd tgiveed.So0f of thee
filtrat & ?%%ﬁ‘gxsat urat ed aqueous NaHCO3 solution, with a

buf f er so ut| and with saturated NaCl sol ution, the organi c

phase is dried ov@r) Na[ er r | SQ¥(¥9)-laha-Trinectbylbiuelo[2 21 faepidandoall-b{4- under
vacuum The heshlbéhzyD- S HISo BRI §heR)-2ihdthRpitazdle-3ecatld¥aiiidd! m xture
This compound is prepared by the procedure described in step B of
EXAMPLE 43 from 0.42 g of the compound obtained in Preparation 2.1, 0.7 ml of
20 triethylamine and 0.8 g of the compound obtained in the previous step in 40 ml of
DCM. 0.62 g of the expected product is obtained ; m.p. = 58°C.
[o1D20 = -2.4° (c = 1; EtOH)
EXAMPLE 49
N-[(18)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl}-1-(3,4-
25 dichlorobenzyl)-S-(4-chloro-3-methylphenyl)—4-methylpyrazole—3-carboxamide
A) 1-(3,4-Dichlorobenzyl)-5-(4-ch1‘oro-3-methylphenyl)-4-.méthylpyrazole-
3-carboxylic acid chloride :
1.5 ml of thionyl chloride are added to a suspension of 2.7 g of the
compound obtained in Preparation 1.34 in 50 mi of toluene and the reaction
30  mixture is refluxed for 2 hours. It is concentrated under vacuum, the residue is
taken up with toluene and the solvent is evaporated off under vacuum to give 2.8 g
of the expected product.



(97.5/2.5 ; vl/v) as the eluent to give 0.3 g of the expected product. Mp.
= 195[err]C. 20 [err] = -6.5[err] (c = 0.64; DCM

EXAMPLE 45 N[(1 S)-1,3,3-Trinethyl bi cycl o 2. 2.

1] hept - 2endo-yl ] -1-(2, 4-

di chl or obenzyl) - 5- (4- chl or ophenyl ) - 4- net ail pyr azol e- 3- car boxam de

A 1- (2, 4- Di chl or obenzyl ) - 5- (4- cHFor obenzyl ) - 4- met hyl pyrazol e- 3- 25
carboxylic acid chloride 0.191 m of thionyl chloride is added

t RTt | uti f 0.71 th d Pr t
230 in 50 o tBhoene anctrHashISa Temer RS o b Aot TR o "
ov ?L nit glht I't dicglo;rmmly-lsa(ﬂf:ﬂl@ﬁd&heﬁglphwyl)-??&thﬁpyrdz&e-e&arboxamldeaken7;p30
Wi ol uene an vent Jis eva 0
g of the expect ed gﬁﬁdg%‘f‘l’?% tf?ep’fegg%daﬁfg% @I?C%\%ﬁﬁ% H‘Ys?oiﬁ?d“%. t%;\ﬁ (%

B) KAMPEE 48, f2or8-01683ng ofithetsiompotind pbtained i Epepatation @141 1.2 ml( 2, 4-
di chl b F;}mﬁ )Iﬁ‘@&
8|9C ore gnzyb)&gﬂ{ sﬁ%%h&oungﬁf?éhe:)brogﬂéﬁmaBg&ﬁéﬁéﬁpr ce ureﬁ?égg‘rl? Bned in

step B of of DEMWE)ES #8theexpectediarg lgctmeqhﬁ@n%nlﬁ@n& obt ai ned in
Preparation 2.1, Oqﬁ?oh-:k-z 1° (c= BEtOH) et hyl ami ne and 0.653 g of the conpound

obtained in the pr pin 50 m of DCM 0.68 g of the expected
product is obtai neﬁngﬁ‘S%lZS[err]C 5 [err] =-0.3 (c =1,
Et OH) NEXFSHL, B, 34 rimethylbicyclo[2.2. 1 fhepf- Zﬁado-yl] l-(3-chloro-4—methylbenzyl)-

1,3,3-Trijgeth
d| chl or obgﬁzy?)(EgDﬁéﬁ%ﬁ%ﬁ‘L gﬁgﬁgﬁyw(i‘%ér@oﬁ e Ccar boxani de
A) 1-(3, 4 hl or obenzyl ) - 5- {-63-€h qswpnethylbym Onie{drghlptaphomile43- 10
car boxyli ¢ ac{dhdyniinylp g(mzoleA-carboxyllc-EBidschfd?imOU”d is prepared by the
procedure descrlbe p the c ound
obtained in Pr epara‘pﬁgﬂﬁf&ﬁoﬁ‘ﬁ chlpride I%WMS?IHP Ebéréo‘g&‘?ﬁowp ‘H’p‘io
]E hi ony:c chl or bbkained uOBregaﬁfloﬁ bS5 pemuwwmmétmﬂ tiey reactivhanixade is refluxédy t he
ormo oi _
N (18 - T3 alord halhR i EiperBfused tades yapuush rpidue s takep up with toluene
di chl or obenzyal)d the( mlmtos syhpargted -oft neddnywagyura 20| givd 024r p of dh¢ ¢wpected
product in the form of an oil.
B) N-[(18)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-(3-chloro-4-
methylbenzyl)-5-(4-chlorophenyl)-4-(ethoxymethyl)pyrazole-3-carboxamide

20 This compound is prepared by the procedure described in step B of
EXAMPLE 40 from 0.086 g of the compound obtained in Preparation 2.1 in 25 ml
of DCM, 0.125 ml of triethylamine and 0.2 g of the compound obtained in the
previous step in 25 ml of DCM. 0.15 g of the expected product is obtained, m.p. =

50-51°C.
25 [o]D20 = -2.8° (c = 1; EtOH)
EXAMPLE 51

N-[(18)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl]-1-(5-chloroindan-1-
yl)-5-(4-chlorophenyl)pyrazole-3-carboxamide
A) 1-(5-Chloroindan-1-yl)-5-(4-chlorophenyl)pyrazole-3-carboxylic acid
30  chloride
0.6 ml of thionyl chloride is added to a suspension of 1 g of the compound
obtained in Preparation 1.36 in 20 ml of toluene and the reaction mixture is refluxed
for 2 hours. After cooling to RT, it is concentrated under vacuum, the residue is



This conmpound is prepared by the procedure described in step B of
EXAMPLE 43 from 0. 315 g of the conpound obtained in Preparation 2.1, 0.46

m of triethylam ne and 0. 687 g of the compound obtained in the
previous step in 50 m 20 of DCM 0.72 g of the expected product is
obtained; mp. = 69[err]C. _&err] =-1.8 (c = 1;, EXOH)
EXAVPLE 47 N[(2 S5)-1, 3, 3- 3methy|b|cyclo[22

1] hept - 2endo-yl ] - 1- (3-chl or o- 4-
met hyl benzyl ) - 5- (4- chl or opheny. I - 4- nethglpyrazole gq&boxanlde 25

A 1-(3-Chl oﬁalseruum@thwﬁsv&w) & sqlyentis exappratad,aff tnderyaeum, i 3iyel ¢ of
carboxylic aCﬂhdeﬁﬁéotHdpieduct This conmpound is prepar ed by t he
procedure describ rude
conpound obt ai nedeg% g‘rE(?)gfé’?f:;gﬁnﬁle%mlwwhﬁlﬁept'kf"@fﬁl gT@&H Omol ﬁaxb 29 ni
of thionyl chl-gt)+53lé4-chﬂoﬁ5hg1yd)1:ytalzeleéxmb¢mdnqhoduct are 30 obtained.

B) N[C1 S)- 1,

~(3-chl LA & Sgruﬁhh%ﬁtl %‘g?‘%ﬁ‘ﬁ&‘aﬁf"g}% fﬁ%%“%{ n}rlgzmoll of

car boxani de DCM is added dropw1sea T to a solution of0493 go ecompoundo tainggl in

Thi s conpou ndPﬂeﬁarBﬁ&P@'lQﬂd BYmE dFeriSthlafng 8 l@QﬁlCdﬂ]ii’GldI dnd thé ﬁﬁct%rﬂhxtme
EXAMPLE 43 from.O. C npound ob'gaéa d in Preparatjon 24 m
of 11 et ol anfHbmtan @ventehs SR T, b EOMSBEAEE DOt RBMT 10 Ry dy FHE8 18; op i
50 m oth')(M:OEt Zih gnsofubleh enaterind db dﬁltqmecbdxﬁf;tthe dilobteaisneedshedh with=

o 0 ° sanugied ol O, ol o st hion gt it Sced. T

- (4- et hy| bersajurated aqueous NaCl SOlllthll, the orgamc p se is dried over NapSO4 and
(4-chl oro-3- ”ﬂ%ﬁlt W@W%br)at&i‘ mhﬁdér%ﬁﬁ’tﬁﬁl Th@r&ﬁh@?@‘@ﬁi‘bﬂl‘ﬁtographed on sxhca A)

chl or 4- et hy raz

1- (4- Met hyl benz
carboxylic ac‘Fsé‘Y%:ﬁFﬁl‘i’lﬁéane/Ac(ojEt mimure (§8P ))taﬁﬂlﬁﬁhmﬁltﬂ SWP |%°5é'ﬂed to
a suspensi on @ipedted pthdatt .tV 9. e@spOLUNd obt ained in Preparation 1.33 in

's Conceltrated uldlR vaclomC FHeERA due i s taken Up with - toluene
and the sol vent i SNMIhpf»(mm)d 04 fo LBcder: 16HGRAS mb: 2Hy .95 5myy: 2H ; Bife: d
:1H;5.8:t:1H;6.6t07.7:u:9H.
An Overhauser effect (NOE) is observed between the proton in position 1-
of the indan-1-y1 group and the protons gy = gg = H. |
20 EXAMPLE 52 _
(1R)-1,3,3-Trimethylbicyclo[2.2.1]hept-2endo-yl 1-(3,4-dichloro-benzyl)-5-
(4-methylphenyl)pyrazole-3-carboxylate
A mixture of 1.5 g of the compound obtained in step A of EXAMPLE 1,
0.73 g of (1R)—endb-(+)-fenchyl alcohol, 50 ml of pyridine and 0.02 g of 4-
25 dimethylaminopyridine is stirred for 72 hours at RT. It is concentrated under
vacuum and the residue is chromatographed on silica using DCM as the eluent to
give 0.23 g of the expected product. M.p. = 107°C.
[o]D20 = +6.8° (c = 1; MeOH)
EXAMPLE 53
30 (1R)-1,3,3-Trimethylbicyclo[2.2.1 Thept-2endo-yl 1-(3-chioro-4-
methylbenzyl)-5-(3,4-dichlorophenyl)pyrazole-3-carboxylate
097 g of (IR)-endo-(+)-fenchyl alcohol and 002 g of 4-
dimethylaminopyridine are added to a solution of 2.6 g of the compound obtained



-15  expected product. B) N[(1

S)-1,3,3-Trimethyl bi cycl o] 2. 2. 1] hept - 2endo-yl ] - 1- ( 4-

met hyl benzyl ) - 5- (4- chl oro- 3- met hyl phenyl ) - 4- net hyl pyrazol e- 3- car boxam de
This conmpound is prepared by the procedure described in step B of

EXAMPLE 43 from 0.42 g of the conpound §?qt3ai ned in Preparation 2.1, 0.7 nl
of 20 triethylamne and 0.8 g of the ¢ ound obtained in the previous
step in 40 m of DCM 0. 62 of the expected product is obtained ;

g
mp. = 58[err]C err], = -2.4lerr = 1:.. Et .
EXAVPLE 4% I Step A of EXAVPLE 3%)1!‘ P]O,‘El, %f-zﬁ*’f‘{cﬁ%"t %ﬁ'iﬂ( ﬁ'iec‘%‘?“é?f‘ é‘%‘.}“’e is then
(:;] hﬁlpt - Zgndostj/dre}d for 48 héurs2#h RT. It is concentrated under vacuum, the residue is taken up y
i chl or obenz 1.5- - SRS xani de
% 1 (a0 as b EhPB A 6 pflflicid Thdtd RGNed off ﬁ%‘*&*ﬁ?‘%@ﬁ@‘i°ﬁ’ya?"p%?%‘?§| -
3- car boxy! i congili¢gaaiingra eyslohexane/AcOEY/DCM mixpredB541H 30;ns§/y/v@ @b the ¢luent, o

_added t05a SySHORBIAWoOthe expectdProdddt M.p. = 16¢@pound- obtained in
Preparation 1. 4tﬂrf] g m §j to e and the reaction 30 mxture is
2 hol#lD ™" it 13L° €

refl uxed for ont ted under vacuum the residue is

taken up with tol BX?eMBDE S4he sol vent is evaporated off under vacuumto

give 2.8 ¢ e cted D _ o107 4.
o R’Egd§5-1=§ﬁ9f“me'ﬂxl%r°%§@ﬁ-2il@?§?ﬁ”r"."_r?él e cyel of 2. 2.
1] hept - 2endodichlorodengg)-3-(4-chlorophenyl)pyrazole-5-carboxamide

di chl or openzyl ) - 5A44-1cHl £ rﬁg&&y h@u z ;@ﬁ,mggz&}&x L€ apdigxam de
Thi s coorr@ound IS éepla é@bgc}&% ep Ig‘e mﬂéarg sécﬁ?i) ed In step Z of

EXAMPLE 43 f ebleride 683 g of the conpound obtained in Preparation 2.1, 1.2 m
5 of triethylanpsa #nobflthfongl chlotide is adped nsl aohispérsion ofi 0t19eg pofetheous

57 s PR 1 01 i

EXAVPLE 50 mixture is refluxéd f¢riBhotrs, ¥, 3-conentiated| widey vaafum, the residue is
P o S B8 g o o
1- ( 3- Chl or o- &iviedt-hglob gcterd prgdudti or ophenyl ) - 4- :
(et hoxynet hyl ) pyr @gol e- 4- carpppi g1 3, R TtichetHIIEYcilsi2.2. 1Thept-2endo-yl]-1-(2,4-
dichlorobenzyl)-3-(4-chiorophenyl)pyrazole-5-carboxamide
A solution of 0.21 g of the compound obtained in Preparation 2.1 and 0.3
20  ml of triethylamine in 10 ml of DCM is cooled to 0°C, a solution of 0.45 g of the
compound obtained in the previous step in 15 ml of DCM is added dropwise and
the reaction mixture is stirred for 16 hours at RT. It is poured into 100 ml of iced
water, the mixture is extracted with DCM, the organic phase is washed with water
and with saturated NaCl solution, dried over NaySO4 and the solvent is evaporated
25  off under vacuum to give 0.37 g of the expected product after crystallization from a
DCM/iso ether mixture. M.p. = 171°C.
ap20 = +6.8° (c = 1; MeOH)

- EXAMPLE 55
Gelatine capsule
Compound of EXAMPLE 18 1 mg
Modified corn starch 47 mg

Lactose monohydrate EFK 150 mg



0.053 m of thionyl chloride is added to a solution of 0.2 g of the

conpound obtained in Preparation 1.35 in 30 m of toluene and the
reaction mxture is refluxed 15 for 2 hours. It is concentrated under
vacuum the residue is taken up with tol uene and the solvent is
evaporated of f under vacuumto give 0.21 g of the expected product in
the formof an oil. B) 94

N[(1S)-1, 3,3-Trimethyl bicycl o] 2. 2. 1] hept - 2endo-yl ] - 1- ( 3-chl or o- 4-

met hyl benzyl ) - 5- (4- chl or.ophenyl ) - 4- (et hoxynet hyl ) pyr.azol e- 3- car boxam de 20
Thi s conpound is pMasasdwnsieafaie procedure describec M8 step B of

EXAMPLE 40 from 0.086 g of the conpound obtained [n Preparation 2.1 in 25
m of DCM 0,125 m of triethylamne and 0.2 g of the conpound
obtained in the OF RGN U ig?m?g mM of DCM 0.15 g of the expected
product is obt ai nedapsnlepsize=3, of: 50-51[err]C. 25 200mg [err] = -2.8[err]

(c=1;, EtOH) MPLE 51 N[(1

S)-1, 3, 3-Trinet hngl c‘ylcﬂdl(%[5 . 2. 1] hept-2endo-yl]-1 -(5-chl oroi ndan- 1-

yl ) - 5- (4- chl or ophE&lAtIG G e- 3- car boxani de A)

1- (5- Chl or oi ndan- 1Cympobnd 4 EXAMELEIERY| ) pyr azol e- apboxylic acid 30
chl ori de MH%P‘P m of _thionyl chloride izwad ed to a suspension
of 1 g of the conp ted com stg¥chai ned i n Preparati ol 836 in 20 ml of

t ol uene and the reMagnesiumisteatatee | S ref | uxed f2ung2 hours. After

cooling to RT, it LﬁctS%éh'}ﬁﬁﬂlfhérﬁ}a?edEﬂgd r vacuum the residue is
0 na’

92 taken up w ene ‘a e solvent is evaporated off under
vacuumto give 1 g of t he expected product. ————— B)
N-[(1S)-1, 3, 3-Tri medrhyanbi 6pagh®[ drhdte 11dagih- 2endo-yl ] - 1- (5- chl or oi ndan-

1 -yl)-5-(4-chlor ogglen I%,%azfol e- 3-carboxam de 5 A sol ution of
1 g of the conpountPPBfs %A the previous step 90 ™8 i of DCM i s

added dropw se at ERAMPLE 530l uti on of 0.493 g of the conpound obtained in
Preparation 2.1 apd m of triethylamne in 15 nl of DCM and the reaction

m xt ure is Stirred overnight at RT. It is concentrated under vacuum
the residue is tak€nmppund of EXAMBLEABROEt , an i nsol ubl@mgaterial is filtered
off, the filtrate PVP‘@@!MyMIidone) K30 o 4.5 mg '
| Cross-linked sodium carboxy- 3mg
methylcellulose
Magnesium stearate 1.5 mg
Lactose monohydrate 200 mesh, gs
Purified water, gs
for a scored tabletof : | 150 mg
5 EXAMPLE 58
Gelatine capsule
Compound of EXAMPLE 48 30 mg
Hydroxypropylmethylcellulose 6 mPas . 7.5 mg
Lactose monohydrate 200 mesh, gs _
Magnesium stearate 2.5mg

Purified water, qs



10 saturated aqueous NaHCO err] solution, with a buffer solution of pH 2
and with saturated aqueous NaC solution, the organic phase is dried
over Na2SO4 and the solvent is evaporated off under vacuum The
residue is chromat ographed on silica usi ng a cycl ohexane/ AcCEt

m xture (80/20 ; vliv) as the eluent to gé e 0.71 g of the expect ed
product. Mp. = 86[err]C 15 %/ +0. 5[ err] (c = 1, EtO—|)

NVR: [err] (ppm: 04t018u 16H; 2. 5: nt : 2H .95:m:2H;3.5 :d - 1H;

' 5.8:t: 1H,6.6t07.7 nQ/erhauser eff ect (NCE) is
observed between th{érﬁrgglﬁﬂﬂc?ﬂf“b'ﬁ'?‘? F’cﬂ*A of th®4M8an-1-yl group
and the protons g[EXAMBLEp2rr] = H 20 ' EXAVMPLE 52

(1R) -1, 3, 3-Tri net écycl o[ 2. 2. 1] hept - 2endo- yl 1-(3, 4-dichl oro-benzyl)-5-
(4- et hyl phenyl)pyrazole 3-car boxyl ate A mxture of 1.5 g of
t he conpound obt ai rfeempennsk MIE)Q&VPLE 1, 0. 740 mgof

(1R) - endo- (+) - f enchgdmatsapol . 50 m of pyridine and 0.443y9 of 4- 25

di met hyl am nopyri di s.stirred for 72 hours at RT. It i-s°concentrated
under vacuum resi due i s chromatographed of Bg|ica using DCM

as the eluent to Sodluxglcmoﬁyxﬁahﬂsﬁfcht he expected prodgaghg Mp. =

107[err] C 1 —+6 8lerr] (c =1; MeOH)
EXAMPLE 53 30 Magnes '1 tL % 3_Tri met hyl bi cycl of 2. 23 &ept - 2endo- !
1-(3-chl oro- 4- Lactose monohydrate 200 mesh, gs

met hyl benzyl )-5-(3, 4- dlchlorophenyl)pyrazole 3-car boxyl ate

0.97 g of (1R -endo-(+)-fenchyl alcohol and 0.02 of 4-

di net hyl ani nopyr i difeea seaediableiofo a sol ution of 2.6 %Q()fmg he corrpound

obt ai ned in
step A of EXAMPLE 36 in 50 ml of pyridine and the reaction nlxture is then
stirred for 48 hours at RT. It is concentrated under vacuum the residue is
t aken up in ether and the precipitate formed is filtered off, dried
~and then chromat ographed on silica using a cycl ohexane/ AcOEt/ DCM

m xture (85/15/3 ; v/v/v) as the eluent 5 to give 0.4 g of the expected
product. Mp. = 161[err]C [err] = +3.9 (c = 1; DCM



EXAVPLE 54 ON[(19)-
1,3, 3-Trinethyl bicycl o[ 2. 2. 1] hept - 2endo-yl ]-1 - (2, 4-
di chl orobenzyl ) - 3- (4- chl or ophenyl ) pyrazol e- 5- car boxam de 10 A)

1- (2, 4-Di 4-chl or ophenyl ) pyrazol e-5-car boxylic acid
chlori de 'ﬂl’l’f’ﬂ'ﬂi’ﬁ”ﬂﬂym m of thi on§I chloride is added to a suspension
of 0.79 g of ‘thé * s conpound obtain & in Preparation 1.38 in 20 m of

tol uene and the reaction m xture is refluxed for 3 hours. It is
concentrated under vacuum the resi dg«ii 5 taken up with 20 m of
AR,
B)

t ol uene and the solvent is evaporate nder vacuumto give 0.9 ¢
of the expected product. . N[(1 S)-
1,3,3-Trinethyl bi,cycl o[ 2..2 t -.2endo-yl]- 1-(2, 4-

di chl or obenzyl ) - é{oﬂg%ﬂg,ﬁg%gﬁ&l‘)ﬂ%yr azol e- 5- car boxani de A
solution of 0.21 g of the conpound obtained in Preparation 2.1 and 0.3 20
m of triethylamine in 10 m of DCRsis cool%ﬁo O[err]C, a solution of
0.45 g of the conmpound obgai nedN+A € previous step in 15 nm of DCM
i s added dropw se and t he j xture is stirred for 16 hours at
RT. It is poured into 100 nfs water, the mxture is extracted
with DCM the organic phase i$ . nd with saturated
NaCl solution, dried over O%rrf.a t hewsol vent is evaporated 25

of f under vacuumto give 0.37 g|of tR{/{e i pfoduct after
crystallization froma DCl] i so q{sher jure. Mp. = 171[err]C
[err] = 46.8 (c = 1;, MeOH) E PLE @5 Gel ati ne
capsul e Conpound of EXAMPLE 1 ny
Modi fi ed corn starch 47 nyd Lact ose
monohydrate EFK i, which: 150 ny :

94 Magnesi um ezﬁate . 2 ny

for an opaque whi-t%d 1§@ &Py NR1Ry ora group \OR2% o jze 3, of:

200 ny - 22, 23, 24, 25, g6 and w2, W3, W4, W5, We are identical or different and

are each independently hydrogen, a halogen atom, a (C1-C4alkyl, a (Ci1-
10  Cg)alkoxy, a trifluoromethyl, a nitro or a (C1-C4)alkylthio, with the proviso that at
least one of the substituents g2, g3, g4, 5, 86 and at least one of the substituents
w2, W3, W4, W5, wg are other than hydrogen;
- R is hydrogen or a (C1-C4)alkyl;
- R is a non-aromatic (C3-C15)carbocyclic radical which is unsubstituted
15 or monosybstituted or polysubstituted by a substituent selected from a halogen
atom, a (C1-C4)alkyl and a (C1-C4)alkoxy;
- R3 is hydrogen or a group -CH)Rg;
-R4 and Rs are each independently a hydrogen, a (C1-C4)alkyl or a
trifluoromethyl; '
20 - or else R4 is hydrogen and R and wg together constitute an ethylene or
trimethylene radical; and
- R is hydrogen, or when the substituents g2, g3, 84, 85 and/or g¢ are other
than a (C1-C4)alkyl, Rg is hydrogen, a (C1-Cg)alkyl, a fluorine, a hydroxyl, a (Cq-
Cs)alkoxy, a (Cj-Cs)alkylthio, a hydroxy(Cj-Cslalkoxy, a cyano, a (Cq-
25 Cs)alkylsulfinyl or a (C1-Cs)alkylsulfonyl;
and its salts.



EXAMPLE 56 - : Gel ati ne capsul e Compound of EXAMPLE 18

30 ny Modified corn starch 30 ny
Magnesi u 2 ngy Lact ose
m)nohydrg“n [ﬂi"m""m"l", for an opaque white gelatin
psul e, sSkKz ,LOTH s % 200 ng EXAMPLE 57
Tabl et ' Conpound of EXAMPLE #4 10 ny
PVP (pol yvi nyl pyrrolidone) K30 4.5 ny Cross-1inked

sodi um car boxy- 3 rTIg i nmet hyl cel | ul osé
Magnesi um st éar at b compound of formula (I) according tp ¢jaigg 1, in which X is 3 grqupse

nonohydr at e 28R ¢ R?Sihwlﬂéth is hydrogen; Purified water, gs for
a scored tablet o 150 ng 5 EXAMPLE 58

Gel atine capsul e anditssalts.  op00,0d of EXAVPLE 48
30 ny 3. Wdompqlmdocpiyfonmulay(ll)cmcbmdingsm daimPasin which X is a grdupny

Iéagt ose npnohyg &b ?plflg%r&gftb , where Ry is a 1, YBARERMYBiSIE523 Ahept-2-y1
95 radical or a bicyclo[3.2. l]oct- -y radlcal
and its salts.
4, A compound of formula (I) according to claim 1, in which R3 is hydrogen
or a group ~CHyRg, Rg being hydrogen 5
10 and its salts.
5. A compound of formula (I) according to claim 1, in which either R4 and R5
are each hydrogen or R4 is hydrogen and R5 is a (C1-Cyg)alkyl ;
and its salts
6. A compound of formula (I) according to claim 1, in which g5, g5 and gg are
15 each hydrogen and g3 and g4 are as defined for the compounds (I) in claim 1;
and its salts.
7. A compound of formula (I) according to claim 1, in which wg and wg are
each hydrogen, wq is a halogen atom, a (C;-Cglalkyl, a (Cj-Cg)alkoxy, a
trifluoromethyl or a (C;-Cg)alkylthio and either wo and w3 are each hydrogen or
20 one is hydrogen and the other is a halogen atom, a (Ci-Cg)alkyl or a

trifluoromethyl ;
and its salts.

8. A compound according to claim 1, of the formula :

CONRR,
- (Ia)
W
W3,
Waa
25 in which:

- R1 and R are as defined for the compounds of formula (I);



for a gelatin capsule, size 1, of: 250 my EXAMPLE 59 Tabl et

Conmpound of EXAMPLE 48 : 40 ng Corn sta(rjph

car boxyred INRAN I IV 1 9 g Wagnesi um Stear ate

gog‘g Lact ode fronbhy¥rat e 2200 nesh, q;G 9f80r a scored tablet of:

CLAI % 1. A conpound of the fornul a:

[err] i n whi ch; - X[err] is a group

“NRerr] R err] or -R3gibhysiroggneraygroup -CHoR6,;
- Rgg is hydrogen, or when the substituents g3 and/or g4 are other than a
(C1-Cy) alkyl, Rg is hydrogen, a méthyl group or an ethyl group;
- £3a is hydrogen, a halogen atom , a (C1-C4)alkyl or a trifluoromethyl;
5 - g4a is a halogen atom, a (C1-C4)alkyl or a trifluoromethyl;
- W44 is a halogen atom, a (C1-C4)alkyl or a trifluoromethyl; and
- w23 and w3y are each hydrogen or one is hydrogen and the other is a
halogen atom, a (C1-C4)alkyl or a trifluoromethyl;
and its salts.

10 9. A compound according to claim 1, of the formula :
Ry CONRR,
| I
N
N, (1)
g“a H/C w3a
g3a Rsb
Wia
in which:

- R} and R are as defined for the compounds of formula (I) in claim 1;

- R34, W23, W3a, W4a, 33 and g4a are as defined for the compounds of
15 formula (Ia) in claim 8; and

- R5p is a (C1-Cg)alkyl;
and its salts.
10. A compound according to claim 1, of the formula :

(Ic)




- g[err] _gLeLL]—_g-PeH—]——gPerr] "glerr] and werr], werr], Werr],

werr] are |dent or dlfferent and are each i ndependently
hydrogen muﬂll (C[err]-C[err])aI kyl, a (CJerr]- 10
C[err])alk thyI anitroor a (Cerr]-derr])al kylthio,

with the provr $o that at : Ieast ogg of the substituents g[err],
.glerr], g[err], g[err], g[err] and at st one of the substituents

vv[err], vv[err], vv[err] vv[e r], wWerr] are other than hydrogen;

- Rerr] is hydro a (Jd err] Clerr])alkyl; - Rerr] is
a non-aromatic ( ¥ err]) carbocyclic radi cal which is unsubstituted 15
or nonosubstit ut edRers podefiniet) $6r the t@rdpdunds of fopmulal (Deintcladal leahdd from a

LT o g Syt ikl e el Bl Ushalig

Rl err] are edfwmulndaloclm8y a hydrogen, a (Clerr]-Clerr])alkyl or a
trifluorgmethyl; 204itssalts. - OF else Rlerr] is hydrogen and Rlerr] and
‘W err] together constitute an ethyl ene or rimeth Iene radl cal; and

- Rerr] is Rbdrodeprocess fonfbe proparation of ﬂw@mpsmg@@frqm dPraccorgingrtp] |
glerr] and/Oblaﬂhelrdh}itﬁéiﬁsdb&hﬁlilchcompnsdshl@dkt s(dfl err] - C[err])al kyl , R[err]

IC[Se:“r/?; glgigxy, C%EF& H%[%%'%H’ éy‘igf}fl? Yied ° I ne I;r‘,y'(' ’?ﬁ‘cﬁéf%ﬁ*ﬁr koxy,

a cyano, a (@remid - 25 C[err])alkylsulflnyl or a
(C[err] (a[err])al kyl sul fonyl ; and its salts.

. A conpound of forR”ruIa (1) according to claim1, in which

Ng| POORL Rl err] is hydrogen;

formula (1) according to claiml,
RMrr] or a grc&u;) -OR[err], where
hepgv 2-yl radi cal or a
2and its salts. - 4. A
i¥shich Rlerr] is hydrogen
;10 and its salts.
|wm1 in which either

X[err] is a group -NR[err]R[
and its salts. 3. A cds
in which X[err] is a group g
Rlerr] is al,3,3-trinethyl b|
bi cycl o[ 3. 2. 1] oct-3-yl radica
conmpound of fornula (1) accggdi
or a group -CHerr]Rerr], Rerr
5. A conpound of forrrula (1) ®&ccor
Rlerr] and Rl err]

in which w2, w3, w4, w5, wg, g2, 23, 24, £5, .g6, R3, R4 and Rj5 are as
defined for the compounds of formula (I) in claim 1, with a compound of the
formula _
15 H-X; XX1V)
in which X is as defined for the compounds of formula (I) in claim 1; and
2) optionally converting the resulting compound to one of its salts.
12. A process according to claim 11, for the preparation of the compounds of
formula (I) in which X7 is a group -NR R and their salts, which comprises the
20  stepsof:
1) treating a functional derivative of the pyrazole-3-carboxylic acid of
formula (II) as defined in claim 11 with an amine of the formula :
HNRiR; (D)
in which Ry and Ry are as defined for the compounds of formula (I) in
25  claim 1; and
2) optionally converting the resulting compound to one of its salts.



are each hydrogen or Rlerr] is hydrogen and Rerr] is
(derr]-derr])al kyl; and its salts

of formula (I aim1, in which g[err],
15 each hydmﬁmm“ﬁmﬁummlland glerr] are as define
(1) inclaim1 ¢ *+ "™ % * andits salts. T, A conpound 0
formula (1) according to claiml1, in whitth werr] and wWerr] are

each hydrogen, werr] is a halogen atom a (Cerr]-Cerr])alkyl, a
(derr]-Cerr])al koxy, a . trifluoro hyl or a

(derr]-d erAP) al yProgess asperding tocslaify ﬂ’ f?x?hﬁcprwa&tﬂn Oag'tgeé:gmoﬁw&fgen or
20 one is huﬁmﬂgP iewiichiey iatdgoup SOR, land dwirsalts, whiclacomprises the steps
(C[err]-C[erro]f)_aIky or a trifluoronethyl; and its
salts. 8. A conpound according to claim1, of the formula:

[err] A5 treating a functiohdlcderivative of the pyrazole-Rpabexylignacikiel r] are
as defined f : . ' ula :

98 esd %ﬁﬁ&(ﬁf@%ﬁﬁgﬁﬁ??&%ﬁ ggag%?lé"l Of-th C?I—fog?r] Rlerr]; -

- R6a is hydrogen, or when the su R2uents(§*{g)rr] and/or g[err] are other
than a (O 84 whidH R fslak defitied for Reotpousdstofdomgda (I) in cteinhyj angr oup or

t hyl ; . - i.s hyd _ . t
(Clerr]-clert]) al Ropisnalycppyirtfh Getsnine Somipdiitito dhe'tii4a. 2 oM @
14. A compound of the formula :

' 7RIS sH
[err

R COX,
g ~-NH
3 N \//R5 W, (X11I)
& C w.
g, 3
&
W, Wy
Ws

10
in which:
- X1, 22, 83, 24> 85, 86, W2, W3, W4, W5, Wg, R3 and Rj are as defined for
the compounds of formula (I) in claim 1;
and its salts.
15 15. A process for the preparation of the compounds of formula (II) as defined in
claim 11 and the compounds of formula (XII):

COOH
gs X -N H
NAR, W (X
gz C W.
24 3
2}

Wy Wy

Ws

in which g, 23, 84, 5, 86, W2, W3, W4, W5, W6, R3 and R5 are as defined for the
compounds of formula (I) in claim 1, which comprises the steps of:
20 1) treating a compound of the formula:

This Sheet Has Been Reilaced ;
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5 =—gferri—1Ss a halogen atom a ((err]-Cerr])alkyl or a

trlfluoro - Werr] is a halogen atom a

(derr]- mm“wumumllﬂfluoronethyl and werr] and

werr] are ®f one is hydrogen and the oth q:s_—a_mf\

hal ogen atom a (C[err] Clerr])al kyl or gtrlfluororreth ITH!SSHE,:T

and its salts. . Acorrpounda@rdlngto cl ai

[err] i n which:

as defined for the conmpounds of formula (I) in cla|m1 o

Rerr], wferr], werr], Werr], glerr] and g[ &\ are as defined for the

corrpounds of 15 forrrula (la) in i m 8, POAIK - Rerr] is a

(err]-derr])al kyl; < 3 3" sal ts. 10. A conmpound

according to claim1,

[err]

I n whi ch: as Nefl ned for the conpounds of formula

(I') inclaiml1; and - RleHr], Werr], wWerr], Werr], g[err]
and g[err] are as defined {4 orrpounds of forrrula (la) in claim

8, 5 and itsg; . g 11. A process for the preparation

of the conpounds of formul a (1 accordl ng to claim1l and their

salts, which conprises the stegs of:

99

in which g7, g3, 24, 85, 86 and R3 are as defined above and Alk is a methyl or
ethyl group, with a strong base in a solvent, and then reacting the resulting anion
5  with a compound of the formula:

Hal
C—R,
We Wy
(Vi)
Ws W3
W,

in which wy, w3, w4, W5, wg and Rs are as defined above and Hal is a halogen
atom, to give :
- either a compound of the formula:

10
COOAIk
W,
W3
XXV
Wy
Ws

when the reaction is carried out in toluene at a temperature between room
temperature and the reflux temperature of the solvent;

Sheet Has “Beenmeﬂlaced




1) treating a functional derivative of the pyrazol e-3-carboxyl ic acid of

t he formula 10 -~ [err] in
which wWerr]| l “\ﬂ werr], Werr], glerr], g —
glerr], g[er”lmm“u-“l mmll] and Rlerr] are as d OET Hag € BEEw ||
conpounds of forfula M) ®in*claim 1, with a conpound of R'r:f’l’uiftol-:lml " /,’
15 102 ' x{err] ( XXI V) %\j
in which X[err] is as defined for the conpounds of forrmula (I) in claim1;
and pti ona nverting the resulting conpound to one of
its salts. 'PZaCOUEROW‘{)‘BéQ%?QIE’é‘Eﬁdl ng to claim1l, for the
preparation of the conpounds of formula (1) in which Xerr] is a
group -NR{err]Rlerr] and th&r salts, WOQAlconprises the 20 steps of:

1) treating a functional deriwative of the pyrazol e-3-carboxylic acid of
formula (11) as defined ith an ne of the fornula:

HNR[ err] Rl err] Nln whichjRerr] and Rlerr] are as
defined for the cdmips in 2% clagiml1; and

2) optionally convert : ohe of its salts.

100 13. A praoke for the pgxxyamation of the

conpounds of or $ a group -OR[err] and

their salts, whi cf‘F“conpr

when the reaction is carried out in N,N-dimethylformamide at a temperature
5 between 0°C and room temperature; and
2) hydrolyzing either the compound of formula (XXVI) or the compound of
formula (XXVII) in an alkaline medium to give respectively:
- either the compound of the formula:

W
(I1:R,=H);
W,
10
W,
W,
(XID).
W,
Ws
“This Sheet Has Been Replaced




—

1) treatlng a functional derivative of the.

—
%rzlzgl)ﬁoﬂmmmmu)mm of 5 formula (11) as defined n”_ﬁg—ghmﬂé\ﬁét;h_
L

"n which Rlerr] is as defined for the
forrrula (I') inclaim1l1; and 2) optionally converting the
resul ting conpound to one of its sal t s.103 14. A conpound of the
fornmul a: [err]

whi ch: )
:NFEI’ ri C werld, viherqoess Wg}erqu:paﬁ%&%: th‘?%gﬂ; r‘Jr’Qﬁg}%“h](%ﬁ}e J&E“g&er ;l]ed
folrt thetowmduruiﬂ théir §abts/whish Cothptises thestepslof: and its
a S. I-’ ocess
for the prepar at i Beafing fenctiond derxative of fpearid Of forpne GUDGR Hefiged i oSS |
clai m 14 ancclaihel 3, vatil a eompuvindlof dwiformeles t he steps of 1)

treatingsa functional derlvatlveH?{O1 the ac forrrula (XI'l1) as defined in
r mu

claim 15 with a conpound of the
HX[ err ] in whysh Xy 1s as defing, f%ﬁh%wmq%mfiﬁ (I) in daimybiq sné%ithecsaonmem@;@frpou nds

(1) in clainhéférmu@d:ve the corrpound of the formul a:

[err]
\N,N .
\C/ w,
U;it o

2/ optionally converting the resulting compound to one of its salts.

10 17. A compound according to any one of claims 1 to 10 or 14, which is in
radiolabelled form.

18. A pharmaceutical composition which contains a compound according to
any one of claims 1 to 10, or one of its pharmaceutically acceptable salts, as the
~ active principle.

15 19. A pharmaceutical composition according to claim 18 in the form of a
dosage unit, in which the active pnnmple is mlxed with at least one pharmaceutical
excipient. -

20, A pharmaceutlcal compos1t10n according to claim 19 which contains from
0.5 to 1000 mg of active principle.

20 21. A pharmaceutical composition according to claim 20, whlch contains from
2.5 t0 250 mg of active principle.

- 22. Use of the compounds according to any one of claims 1 to 10 or a
pharmaceutically acceptable salt thereof for the preparation of medicaments
intended for the treatment of diseases in which the CB) receptors are involved.

25 23.  Use of the compounds according to any one of claims 1 to 10, 14 or 17 as
pharmacological tools.
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2/ optionally converting the resulting compound to one of its salts.

16 A conpound, accor f claine 1 to 1

radi ol abel | ed form ”"[m mIHImmnt mEeut i cal conposi ﬁ%?%@%ﬂgﬁﬂ&r
conpound_according t ¢ tan¥y ohe*of clainms 1 to 10, or one of its

phar macegtical ly accept abl e. sal ts, as the active principle. 15 18

A phar Jsraceuti cal conpositi on accordi ng to Waim 17 i n the formof a

dosag€ unit, in which the active principle is mxed with at |east one

phar maceut i cal arnace t| o comosi t.i 0
according to cl a| m 1@% %ggéoon?mg s °F‘P'§rh1 forp'ﬂe grepagago (98(9‘ g‘? ge
principle. 20 forgula® istveieln&ais a goupcE&Rpoarid: thein saitscwhmhrcgmpuscs the rsteps)

whi ch contai ns §f-om 2.5 to 250 ng of active pri nC| pI e. 21 Use
of the compounds accqrdin toaﬁga/ one of c] ai lto

phar maceuti cal | y acctpt5# tiqnal derivatiye ¢ g’epP%l&@r%FPQ?ﬁb’hﬁé&ldcaﬁent s
i nt ended f os thbrmnhs(mamﬁeﬁ}feddnebﬁﬁ%mmﬂul@holbﬂhgﬁ{rﬁfuﬂd receptors are

i nvol ved. HOR» (XIV)
iy in which Ry is as defined for the compounds of formula (I) in claim 1; and
2) optionally converting the resulting compound to one of its salts.
14. A compound of the formula :
R,
N .COX -
\./ ’ . . /N ’
S s (XIm)
l c-Rs W2
g AN g w,
g;
W, Wy
10 _ _ _ W
~ in which:
- X1, 22, 23, 84, 85, 86, W2, W3, W4, w35, W6, R3 and R5 are as defined for
the compounds of formula (I) in claim 1;
~and its salts.
o
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15 A process for the preparation of the compoun&é of formula (XIH) aqcording
to claim 14 and their salts, which comprises the steps of:
1) treating a functional derivative of the acid of formula (XII) as deﬁned in
claim 15, with a compound of the formula:
HXj (XXIV)
in which X is as defined for the compounds (I) in claim 1 to give the compound of
‘the formula: R '
-3 COoX
1
g \:____( |
gSM IN H -
7 N7/

/Rs W.,
N E O

2/ optionally converting the resulting compound to one of its salts.
16 A compound according to any one of claims 1 to 10 or 14, which is in
radiolabelled form. |
AZ. A pharmaceutical composition which contains a compound according to

| any one of claims 1 to 10, or one of its pharmaceutically acceptable salts, as the

active principle.

18 A pharmaceutical composition according to claim 17 jn the form of a
dosage unit, in which the active principle is mixed with at least one pharmaceutical
excipient. |

19 A pharmaceutical composition according to claim 18 which contains from

0.5 to 1000 mg of active principle.

20 A pharmaceutical composition according to claim 19, which contains from

2.5 to 250 mg of active principle.

21 Use of the compounds according to any one of claims 1 to 10 or a

phafmaceutically ‘acceptable salt thereof for the preparation of medicaments
intended for the treatment of diseases in which the CB7 receptors are involved.
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