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N- [ PHENYL( 2- PI PERI DI NYL) METHYL) BENZAM DE DERI VATI VES,
PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF The
CongmunmiEs 0631 he2 | nventi on correspond to tdter/FR2004/002640
general fornmula (1) in which RL represents either a
hydrogen atomor a linear or branched (Cl-C7)alkyl
grou tionally _substitute

iaalal

with_ 10 one_or nore

f1 uobr nel&d ?'BFPERE%}%N@? MRS R RN 2L Bfp PESL VAT IVES,

(C3- C7) exebnrhkybn( CHEEBDEl Kyl gHERRPEUTI& USE THEREOF

phenyl (Cl1- C3) al kyl group optionally substituted with

one or two nethoxy groups, or a (C2-C4) al kenyl or

(CZFH) abdkyoyhdgr oop, itbeX repeeseépns adcrydsggen attam the

or bsty tuents chosen from hal ogen atons

San&%%??g{hgg%gm#%%h§#fand i near or branched (C. L-C4)

al kyl and (Cl-C4)alkoxy groups, R2 represents a group

chosen from napht hyl, pyridi nyl pyri m di nyl,

pyrazinyl, pyridyl, triazi ity 1 ndenyl

qgui nol yl, isoqui nolyl, qui noxal yl ,

pht hal azi nyl, thienyl, pyrrolyl, imdazolyl,

pyrazol yl, oxazolyl, thiazolgd., ieoxazolyl,

I sot hiazol yl, thiadiazolyl, oxafliazolyl, triazolyl, 25

benzot hi enyl, benzofuryl, benzig dazol yl,

benzot hi azol yl, indolyl, isoindotyl, indazolyl,

benzoxazol yl, benzi soxazolyl, benzotriazolyl,

berit st¥Gtazol yl, di hydroindolyl, pyrrolopyridyl,

furﬂ'lﬁéﬁfgﬁérﬁtégleeit@{é&rh_ Ilaylhydlgagf@rzogxehldlx/&x a linear or

oxazol opyr : i azol opyri . zol opyri, : ,

isagea%ﬁ%ﬁr?(GW?Sai%@ﬁhi%rz%%/%pﬁm?%{fy subbtitited with
10t efjcﬁrﬁé’l%/dj‘loqlur}d’lfd ylfltaqaitij{rﬁ r art dmedr oic3oqui nakytcpratfissalkyl

and_optional ly suhs uted - Wi re

SUBBTHRiencs Pholoh 7S TSPOgen alomes) AN CaRHP: oF

al kshenyXXC.CAY ) al kpky grbhipo opCioB4a)l 1a leylbsar tutleenwith one

gr Qups QQB'onﬁ%&ﬂo§9??3¥%ﬂ%ﬁ%bman ong or%ﬂp&?)alkenyl or

substituents chosen en atons an
(C,-Cs)alkynyl group,

15 X repregsents a hydrogen atom or one oOr —more
substituents chosen from halogen atoms and trifluoro-
methyl and linear or branched {C1-Cy)alkyl and
(Cy-Cy) alkoxy groups,

R; represents a group chosen from naphthyl, pyridinyl,

20 pyrimidinyl, pyrazinyl, pyridyl, triazinyl, indanyl,
indenyl, gquinelyl, isoquinolyl, guinazolyl, gquinoxalyl,

phthalazinyl, thienyl, furyl, pyrrolyl, imidazolyl,

pyrazoclyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, triazolyl,
25 benzothienyl, benzofuryl, benzimidazolyl,
benzothiazolyl, indolyl, isoindolyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzotriazolyl,

benzisothiazolyl, dihydroindelyl, pyrrolopyridyl, furo-
pyridyl, thienopyridyl, imidazopyridyl, oxazolopyridyl,
30 thiazolopyridyl, pyrazolopyridyl, isoxazolopyridyl,
isothiazolopyridyl, tetrahydrogquinolyl and tetra-
hydroisoquineclyl groups, and optionally substituted



5 trifluoronmethyl, (Cl-C4)al kyl and (Cl-C4)al koxy

groups. The conpounds of general fornmula (1) may exi st
inthe formof the threo racemate (1R 2R 1S,2S) or in

the form of enantionmers (1R-2B) -or (1S, 2S); they may

exist in 10 the formof free bases or of

aci Wil'@lddd)}hé obrsabts. sﬁbmnamnésztcsf cSitorsgeet frreons i Yaarent catoms
t ha ds t n i on escri
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cerghropialastive agells, Vidoh MECHANLSEOl agligd  ana

on the opiate receptors. Oher conpounds simlar
st ret fkecreee gk i bed G alﬂi&@eﬁpdaﬂﬁhrgdtqjé?P?EP groups .
499 995 as 5-HT3 antagonists that are useful in the

treat nent of chatic 20 djsarder rol ogi cal
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general formula (1) in which RL is other than a

hydr ogen at om may be Ere pared via a 30 process

i |1 CRTpPRteds byt Séhé‘ﬁﬁ yrgepdiilesupe hgast of dilihi grmpounds

of genenal iffandiad ldde HBsWRIiBBY Rh gfkben@regsas 254 569
defi ned abov with RL othcglf1 than a hydrogen ato

Wit an actFYEITRHE G d or FPERTIESS chl G gpvulsivants,
15gen=tiadt ot hud a (stéda)tiﬂe%lade creem]@:s:qmcstecatruve agents,

actj vat ed C e ato nd

def n'—’glde‘—’labo%\%:gl I_%;i‘_%m ?or n%lélgﬁd%ﬁn @hg ﬁggatgngisec?ptors

t hdgeheki bbe@oundsheﬁér gimilgr m\m:m;es_ah@ deseirdded in

of 19&@&5 fp%l@@a%lUd)EﬁﬁM bes Prepar e&'sV'SaHE%_SJrP&a?g%?nists

ill'ustrated by Schene 2 bel ow. Schene )
that are useful 1in the treatment of psychotic

n

20 disorders, neurclogical diseases, gastric symptoms,

nausea and vomiting.

The preferred compounds of the invention lack activity
on the opiate or 5-HT:; receptors and show particular
25 activity as specific inhibitors of the glycine

transporters glytl and/or glyt2.

The compounds of general formula (I} in which R; is
other than a hydrogen atom may be prepared via a

30 process illustrated by Scheme 1 below.

Coupling of a diamine of general formula {II), in which
Ry and X are as defined above (with R: other than a
hydrogen atom) with an activated acid or an acid

35 chloride of general formula (III) in which Y represents
an activated OH group or a chlorine atom and R; is as
defined above, is performed using the methods known to
those skilled in the art.



CH3 (1V) The Weinreb am de of formula (IV) is reacted
with the phenyllithiumderivative of general fornula
(V), in which X is as defined above, in an ether

sol vent such as diethyl ether,3 between -30C and room
tenperature; a 15 ketone of general formula (V) is
obt ai ned, which is reduced to the al cohol of threo
configuration of general f Eﬁ%l VII) with a
reduci ng agent such as - g %e%trlde(r) or

L- Sel ectride(r) (potassiumor |ithium

tri-sec-butyl borohydride), in an etHler | vent such as
t et rahydr of uran, between -78C and roo tenpq&gﬁqre
The carbamate of general fornula (Vllk{nay t'hen ‘be 5
reduced to threo N-nethylamn no al cohol *of genera
formula (VIII ion of a m xed hydride such
as lithium aljum num h xin an ether solvent such
as tetrahydrofuran yeen room tenperature t he
ref |ux tenperdﬁure 10 he thred arcohol Of 3 era
formula (VI11) ds then covyfgted into the threo

i ntermedi ate of]generél formula (11) in which Rl
represents a nethyl group, in two steps: the al coho
function is first converted into 15 an electrophilic

for exa l_e a net hanesul fonat_e roup, via the
et ThE P emEt AaRECOrrBRs SMde (h TSk P Piantipd via

sol ¥eptosesh asldsthhoedneyhaokemand balbhe presence
of a base such as triethylam ne, between 0C and room
tenperature, and the electrophilic group is 20 then
reacted with |iquefied ammo®theme 250C, in an al coho
such as ethanol, in a closed nedium such as an
aut ocl ave, between -50C and room tenperature. The

carbamate of general fornmula (VII}imy also be 25
depr ot ect ed usihg a strong_bg such as aqueous

pot assi um hydr de, pﬁﬂﬁnxa Qlyy S
to give the threo aﬁlno aIcohoI ?
(rx, ¥ “CH,
Boc O (IV)
X
I
H, (VIIT) Boc OH {(VII)

fas}eo

X X
(11)  —~—— w -—
¥
" Ry QH {X)

CH (IX)
10

The Weinreb amide of formula (IV} is reacted with the

phenyllithium derivative of general formula (V),

which X is as defined above, in an ether solvent such

as diethyl ether, between -30°C and room temperature;

15 ketone of general formula (VI) is obtained, which is

reduced to the alcohol of threo configuration

general formula (VII) with a reducing agent such as
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foll owed by an N-al kyl ati on using a hal ogenat ed
derivative of formula R1Z, in which RL is as defined

30 above, but other than a hydrogen atom and Z

represents a hal ogen atom i-nathe presence of a base

such as potassium carbonate, in a polar solvent such

as XN;&keltnet dyP f aymmam-de ] doetriersr® rQQ@the@ﬁeﬁathe lithium
and 0 Th £ ner.al for t hu

obta %e%g§5b gy?%éﬁg$¥%§%d%?aslgescr|% §§1FS§§e5PCh as
to teeralaydovhbhraf, gdrarwdert or-Mi°gL (andl )I:O¢mot¢mperature
Progess il flce Ufusgéa&@glbyfﬁm&ﬂg 3P OWoay M nen  be

be used wh represénts a roup d

r epFeenes atﬁydf—l‘}g‘éﬁ a%m@thbréawﬂom d cshore (ﬁf general
f orf@;&miaﬂ Yvirs Iquah%{ Nt & dact 9bneXH Pl emykadt M dride such

actlon nmeth trifluor hanesul fonate, in an
et hd? éB Ak %&E‘Hr&g“ dﬁ%ﬁwﬁ et HEr 2%t SFBBH solvent such
t enper atatreshyvEe faray,| dbetusesal focb:hus::em@iemarte&e ofnd the

formu then subjected to a hydrogenation
unde e?kf‘%x%e%%erat%fnnsphere in the presence of a

libatalyst such as platinumoxide, in a mxture of

al cphol t@fl%oOfa?BHHBH!S o@cgén%%‘é'i 2o SRRl (A )INi s then

hydrochl oric acid. i am ne o gener al fornul

(1 1FORYERREEh Rﬂ}tpeprtéseent%hraeo ne#ﬁ??rﬁﬁéaﬁtand‘?)? 9enera1

r epf Sl £ axhyd&eg&rhlaimnmf sre;.elbé@érm@ad hnmeleylogpdfp, in
a 91 threo/er¥§hro T 3 g

d| dst?r8bPRBme £ce8R1p “?&lthPec}S ffo‘rrSte@Pp‘{ee"te into

15w t&nogabbt:raphdillan@xtdmn pﬁmrfegdmpyelﬁ methanesulfonate

I zat . .t
of Y240l ViR SreeBR B hR e e o et 10
andchblf'meimtecét hetvenp ghob aﬁedp@héomr@@hane, and in the
ELEEQLSORRT 5 (ﬂ-&ezguciis’aszs&rlegﬁ ﬁﬁ?ﬂ@ 3b(e>élw)een 0eC

(X ) . The conpounds of general fornula (I'T). In
Rl 2% FepeseRtReE2RYHE ogéhcat Bhﬁra?yl%ﬁﬂrégdﬂéa group is

oaccgm@&hngreta@t%@wewhﬁ M dle 5@ obmcg@aposnd ofoec, in an

gg?g el ?@ §55§t§§uﬁg'%n Ifﬂhgﬂarg 8 n%gdlum such as an

autoclave, between -50°C and room temperature.

The carbamate of general formula (VII) may also be

25 deprotected using a strong base such as agueous

30

35

potassium hydroxide, in an alcchol such as methanol, to
give the threo amino alcchol of general formula (IX),
followed by an N-alkylation using a halogenated
derivative of formula R;Z2, in which R; i1s as defined
above, but other than a hydrogen atom, and Z represents
a halogen atom, in the presence of a base such as
potassium carbonate, in a polar sclvent such as
N,N-dimethylformamide, between room temperature and
100°C. The alcochel of general formula (X) thus obtained
is then treated as described with respect to the
alcohol of general formula (VIII}.

Another process wvariant, illustrated by Scheme 3 below,

may be used when R; represents a methyl group and X



phenyl met hyl group, followed by deprotection of the
nitrogen of the piperidine ring, for exanple with an

30 oxidizing agent or with a Lewis acid, such as boron
tribrom de, or via hydrogenol-ysis, i.e. an al kenyl

group, preferably an allyl group, and in deprotecting

t herepresgens wi 8 h hy@dogenpl axomt o Dt aipyaidonpourdime of
of ofmugenexa) far mub @eg:h%z'eﬁ WG KL AR %ﬁ@t&u@ action
hydrogen atom More e chiral 5ﬁnds

genef al WeSWH a FF}f15°€@F‘?é§96ﬁ§ph§0flétﬁhe (IR, 2R orether

(llssgg}eﬁtgtagatﬁgsésa%thp@ e ?'a?:ﬁt:&f&@'&é?ﬁ@ére{@he The

al so be_obtai ne tion o e_racem _

co@%ﬁh%%‘;%mhusgfhl%eft EalP?auu &%h%&mgwgt@, apkyl) . is

( HPLEGn ONs i Pt f ctojumw hgﬁrbgenae&@hut afdeof &hehydrogen
racem c qg1ne of . % qﬁh formul a (I 10 b¥ Uﬁing 8..ch as
chi FAFORITGT Such s Tt & ¢ acid, ﬁphS 58t ¥5hi ¢
aC|gladlb@mzoyhﬁantaml@Jmuxkuwehbfaeétyhoﬂe@ndugfkgqueous
fra&%ignﬁﬁuﬂpda%reggﬁgﬂgialanéeQﬁys ?ﬁ&?@%ﬁ COfaéld The
di astereol soneric sa ven

10or @w@tmtcpfleg?n@ral150éwah@| 6ZE) eéhi wblggznﬁhe%ﬁrgresents a
acci€eihpg t@ré@ﬁenEn@ W t hrepises&he @ C§|r@§d @ﬁebatom is
am de of formula . The_race r ral \einre
ami 9REJIFSr A & |g°,rma<?1% a1 88 ﬁglrp?&/ﬁﬁé' CEF élﬁ@?%}re of
foromka €wb), dimgt@ﬁeaﬂs@meparedlﬁccmﬂl nkgeto:salilﬁidsm)d for

simlar 1o tha S bed in.Eur. Ve e ,

(2050 0. 861 et e CiRiem L (1508 Puritled by
ﬂ%91r6©nysﬂhbllph9n9hlDﬁmUhﬁ(ﬂM#ﬁRM@ 6©rgedeﬁabm a mixture

forgel 81600 'Qn&hb%hanxeft%%rﬁ%%ﬂtv% hyghpgeh @M nol and

is commercially 25 available. I'ts substituted ,

der #yaEnyks efipThe §? eaaff@d thee cBRER nGHrECa FretFlorfreoisomer

si miarzko1thak) described in Tetrahedron Lett., 57,

33, (1996), 5905-5908. The pyridine oxine of genera

formula (XI) may be prepared according to a nethod
20simlar to that described idcB&mpatent application

EP-0 366 006. The am ne of general fornula (IX) in

whi ch X represents a hydrogen atom may

81

N — N — (I, R,=CH,, X=H)

The compounds of general formula (II) in which Ry
25 represents a hydrogen atom may be prepared accerding to
Scheme 2, with use of a compound of general formula (I)
in which R; represents an optionally substituted
phenylmethyl group, followed by deprotection of the
nitrogen of the piperidine ring, for example with an
30 oxidizing agent or with a Lewis acid, such as boron
tribromide, or wvia hydrogenolysis, i.e. an alkenyl

group, preferably an allyl group, and in deprotecting

the nitrogen with a Pd° complex, to obtain a compound of




be prepared in the chiral series according to a nethod
described in patent US-2 928 835. Finally, the am ne

of general forrmula (XII1) nay be prepared according

to a 35 nethod simlar to that sdescri bed in Chem

Pharm Bull., 32, 12, (1984), 4893-4906 and

Syngémesis] (E0IWE)la 6UB- 585which Rhereprdseand acilydrogen
chl o % ﬂes of general fornula (I111) are comrercially

aval except for 4-[2-chloro-3-
(trlfluoronethyl)phenyl] 1H i m dazol e- 2-car boxylic

aci Wor¥i-&h, ﬂ%}sebecrpiﬁmreamgaqﬁascwl@éﬁ@ﬁal formula (I)
conpar abl e those described in patent application

SEP- @OEB%SE%@dl%ﬂdtPntﬁ]ﬁ oHAR{EER 856 é@oZ%heer@W%S of

t hathéol tioved | | @apdseéecbheopsepan@li ol od e nusibesimdd by
congounds of thg %Hvention” The el enent
' h

| 10,
CHRE SRR, OEnETFR ARG TR B PE el (RS RREE frmance
a thiudd chkovmtogmipiwn t#PIET)r usi us eshamdlt kelumn, or by

enAPLLOTEELuPUET Lhes ol die aqmpaunds aliaiqiedko T, (11

ers grven arentheses |n |
Jibxahpleyseﬁsregponﬁhlﬁalho§@hd1tﬁnﬁﬁlréﬁ célampprgfc  acid,

theca%%ﬂbfsﬁlf@ﬂlﬁatSEldExa@HE%n%o QQC4)ac1d or N-
Thr eo- di chloro N—[(I-neth | - plperlﬂgeé( phen g

20 AeERVE] - Sl?ﬂ?b%%enec%Ybox%ﬁ?ﬂ%l%Vﬂ}oc i dePgeerential
1. lrel2r{Beazyt oxyi shnophenyl mtalmxde)zebnm@ﬂmyr dilRi,umin a

trifl t hapesul.f onat.e 25 _To a suspensi on .
(1260#ﬁ%P?E %heﬁ?ﬁfgllpyr? Eﬁnetﬁgnoneigf %ﬁ Vegy vid
1&mianannlaﬁélattmﬁedmyﬂnhesxaheccarélagd¢m>dﬁohﬂmse2 with

trlg%: &% § E% £§f g?HkéboggiHEtB¥!formula (IV

or onet hanesul onate an m xture I's sgfrred
roomtenperature for 3 hours. The 30 precipitate

for'ﬁﬁé & eRlilcecsed day fdll twal hpabanghidd egdf yedefula (IV),
reduced pressure. 49 of product e obta ned
prodtdt 3SUskhe Wig qéﬁﬁ rtgﬁﬂeiéi fPL %¥fhemay be
20 ol bovbAagedt eRccdfrding to a method 51m11ar to that
described in Eur. J. Med. Chem., 35, (2000), ©79-9588
and J. Med. Chem., 41, {1998), 591-601. The
phenyllithium compound of general formula (V}, in which
X  represents a hydrogen atom, is commercially
25 available. Its substituted derivatives may be prepared
according to a method similar to that described in
Tetrahedron ILett., 57, 33, (1996), 5905-5908. The
pyridine oxime of general formula (XI) may be prepared
according to a method similar to that described in
30 patent application EP-0 366 006. The amine of general
formula (IX) in which X represents a hydrogen atom may
be prepared in the chiral series according tc a method
described in patent US-2 928 835. Finally, the amine of
general formula (XIII) may be prepared according to a
35 method similar to that described in Chem. Pharm. Bull.,
32, 12, (1984), 4893-4906 and Synthesis, (1976),
593-585.




1.2. Threo-(I-nmethyl piperidin-2-yl)phenyl met hanam ne

et hanedioate 1:2 - 8 14.8 g (31.89 mmol ) of

2- (benzyl oxyi m nophenyl - net hyl)-1-met hyl pyri di ni um
trifluoronethanesul fonate anrd70.-74 g of platinum

oxide are placed in 50 mMl of ethanol and 50 M of 1N
hydrioehbhoide aoid anid Eaﬂprlﬁeﬁlaﬂk gandral formula (III)

hydéf’gete n%?cdl%lggffg{r %9& 5439&56& %Eg efhanolyi S 5.

evapor a pf essur residue 1s
ext (et eguarehediyh) Blﬁ@ﬁfei hah¥; lmhféazaéa edusaphas¥lis

sepak a4 edy YLy agyeQBSp%@aayéa M%d%¥lﬂdﬂﬁhdfbﬁgkk%hparable
thereto and the mixturé i s extracted

>di cHP of-BREEh&HRS CHAfesd %ﬁs@?ﬁ&thé@ﬁﬂﬁﬁ%R&PnoFSaﬂl@55 030

phages, idryapaneves-sodienzsolfate, filtering and
evaporating off the sol vent under reduced pressure,

6.7 g of oily product conprising 10% of erythro 15
diasmereﬂh&pmes ahatobicl el . 1 Thesethaaedheatrerapmration of

%ahﬁﬁbgVIa 8&%%$Qnage?>tmo eglngé p ?S.igpe elemental

ano qui val en
lOet Hahedboial reed, dibeolReanin NMRnisperEmeammehtt isf HBLE on a

met el Theopaht obt@hpednis Poei figdr-B¥rures and the

recrystallization from a m xture of methanol and

d|e?%?mté@%%¥lc23“&17135o@feFH%n%%WB%P@dﬁfOPﬁélﬁﬁ@e

threo dlastere0|soner are finally isolated. Melting

poi L 156- 159C._.1.

Thr £6° 2 BVEFER %%(innB?ﬁﬁPtEeBFBeﬁ“dy‘fl}e ggties of the
15(phen@mphe$hybirbspphénEOSthasboxant@e Hyidrsgc ldadninde of the

1: g
Z,éF%?l%I%rotﬁlo ene- 3 carboxylic acid dissolved in
15 nml of dlchloronethane is 35 introduced into a 100

m EQ%@?I@OEtQ@E gu§§k4)0 651 m (4 7 mmol ) of

trie am ne_an
cm“a%%r%a% edaa?l'e‘l%%n é&%dmﬁﬁlay%h% Péﬁ%f%@ﬁ PRenye) -
200 S Béthye- at th 0OPhéREPervbLaRifer hgdhouhsoridd 1:1

1.1. 2-(Benzyloxyiminophenylmethyl)-1-methylpyridinium

trifluocromethanesul fonate

25 To a suspension of 35 g (120 mmol) of phenyl(2-
pyridyl)methanone O-benzyl oxime in 200 ml cof diethyl
ether are added dropwise, at 0°C, 17.4 ml (120 mmol) of
methyl trifluoromethanesulfonate and the mixture 1is
stirred at rcom  temperature for 3 hours. The

30 precipitate formed is collected by filtration and dried

under reduced pressure.

49 g of product are obtained, which product is used
without further purification in the following step.
35
1.2. Threo- (l1-methylpiperidin-2-yl)phenylmethanamine
ethanediocate 1:2



0.80 g (3.9 mmol ) of threo-(I-nethyl-

pi peri dyl ) phenyl net hanam ne di ssolved in 15 m of

di chl oronet hane is added and stirring is continued at
roomtenperature for 12 hours. 85-The m xture is

treated with water and extracted several tinmes wth

di cd o8 ogret hafiel . aﬁétrﬂmol/\)ashl gt t he m{@mnzylcmmophenyl—
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thesfieshdlie ahny pslélme%fbylﬁol oHI AR OQE§Ehy1r9na Parr
silica gel, eluting w 97/3 to_ 95/5 m xture of

5di cﬂﬁ%nﬁ%@%ﬁ%%@‘hml is1gepfergedffer|y provact
is obt ai ned, the hydrochloride of which is prepared

ddi n 1IN sol uti on of _hydrogen, chloride.in
Y P AEPAnRLL oS CoRBBRRRFRE TIEE LHESSt] FERUC Sindgessure,
r edtul@@d re’z@lcﬂmessm e,ettheacted e winlh d dbtldi wshétshane, the
recrys lliz from £ opy a :
2- pr%p%%% g’ $ %P(%%%It%rl deq'?gs fi ggﬁ%}%g naqnmonla
10i sobatedion ike adﬁ@rimtéferaéumla@d sbhedmigbupel tiisngextracted

po'ﬁlth21§h%1ﬁ@ AR R 2 (QHQQlJn%a@hln the combined
5-Dichloro-N-[(S)-[(2S)-1-methyl-2-p perldy ]-

( pheFSAT} Het RYEFethi o%@%g 3SR e RYdEBERN orfiile-ering
30 dnd @vdpotadiggmethykakh¥blvent under reduced pressure,
g ;benz ylplaerldlnel- carbox%/ ate 3 0’. fg th
(43 nFrol 5’ of °L Y- diffEtHfitet nGPTEDET 199 ( N oL erythre

15met dioxyt e eel dyhear baaoyb)pipedi di ne- | - car boxyl ate are
i ntroduced into 100 m of anhydrous diethyl ether in a
500 m round-bottoned flask, under a nitrogen
at nbispherbanedécptai dm iprepwied by d2seclying fhese|6-7 g

(43,2 BERL) i9f nchaBM1solyid onhof apheRyl bift hiwindduAralents

70/ 30 m xture of cycl ohexane and diethyl ether are
of ethanedioic "acid dissolved 1n a minimum amount of

20 methanol.

The salt obtained is purified by recrystallization from

a mixture of methanol and diethyl ether.

25 4.7 g of ethanedicate of the pure threo diasterecisomer
are finally isolated.
Melting point: 156-158%°C.

1.3. Threo-2,5-dichloro-N-(l-methyl-2-piperidyl)
30 (phenyl)methyl] thiophene-3-carboxamide
hydrochloride 1:1

0.768 g (4 mmol) of 2,5-dichlorothiophene-3-carboxylic
acid dissolved in 15 ml of dichloromethane is
35 introduced into a 100 ml round-bottomed flask, 0.651 ml
(4.7 mmol) of triethylamine and 0.447 ml (4.7 mmol) of
ethyl chloroformate are then added and the reaction

mixture is stirred at room temperature for 2 hours.



added dropwi se and the m xture is stirred at room
tenperature for 3 hours. After hydrolysis with 5

saturat ed aqueous sodi um chl oride solution, the

aqueous phase is separated oup and extracted with

ethyl acetate. The organic phase is dried over sodium
suld aae,gfiltered.anehmeancentrated under yrgauced -methyl-2-
pressure, d . the resi.due is purif.ied.b olum 1

o AR O L s il o) st e TR xi g gl of
of ditihhdreostlsde: and adlahexadest4rsing ofs sobhdinued at
praduct ' t oint: 123-125C. 15 [4a]

21" = 2%@%?'53&%25“%6@%% = 97.2% 2.2.

51, 1-Di net hyl et hyl (1S)-2-[(2S)-hydroxy(phenyl) -

metfyd 1pi pentdi Ng- dreaf baxyk ahewdlet 68d0 kb adtB®Ideveral
of 1, 1-dinethyl et hyl (28)-2-benzogl- , ,
pi gk’ n¥ithc GHdidreanee tdhang nt PEEEEe AU 7BRR Pfganic
?P@Eﬁmdtﬂmﬁhmrt@frur apdi ntﬁcﬁﬁoowﬂtl'ﬁr Oékt_’{hﬁiel Hest orred sodium
S under a ni.tragen atnpsphere, the solution is
CoaPF 5 995 oA G YR (4878 Aol  O8FTa ITLBRL | STl Eace.
1025 fofltdeiSelgcimnd detapothtihgunff the solvent under reduced
tri- - yl ba ydr | j tegrah ran a
ad&g?%ﬁ%%%ﬁse %ﬁ% th%gﬁgg?gre ?% s%ﬁ%ﬁggegt r%%h column
t erferenaeafaphy hoursilire sedul t4ef At withis 97/3 to

hy dy o} & 20 15,0 yr UpOaE ) Sobe £ B € Oxelh thomsa bt h 34 m

of water and 34 nl of aqueous 35% hydrogen peroxi de
solution, and the mxture is allowed to warmto room
15t enpes ad e bl epsbatet ngsovetainedQuithe Iydbrehloride of

resulti.ng, mxture i i luted wth er. and .et hyl

oottt % P rbSned oBlis difiact P o thRpatat S e grvarogen
extolabteiaen ith 2tgpwdpawet ate. After washing the

conbi ned organi c phases, drying over sodium sulfate,
filtering and evaporating, the residue is purified by

- Aftewn| upvapArsRENGgr é%lfy dhssi | fehveers ebpderg reduced

20M th-Bs it UR@eOf wRi PY| @Acelat erRRd nec! Phexana y 449 ized
g of a pale yellow oi] are obtained.
from a miXture of iscopropyl ether and 2-propanol.

0.474 g of hydrochloride is finally isolated in the
form of a white solid.
25 Melting point: 216-217°C.

Example 2 (Compound 5}

2,5-Dichloro-N-[(8)-[(28)-1-methyl-2-piperidyl] -

{phenyl)methyl] thiophene-3-carboxamide hydrochloride
30 1:1

2.1. 1,1-dimethylethyl (28) -2-benzoylpiperidine-1-

carboxylate

35 11.8 g (43.3 mmol) of 1,1-dimethylethyl (28) -2- (N-
methoxy-N-methylcarbamoyl) piperidine-1-carboxylate are
introduced into 100 ml of anhydrous diethyl ether in a
500 ml round-bottomed flask, under a nitrogen

atmosphere, the medium 1is cooled to -23°C, 21.6 ml




5 [a] 25D = +63.750 (¢ = 0.8; CH2Cl1l2) ee = 97.8% 2.3.
(1S)-[1(2S)-(1-nethyl-2-piperidyl)]phenyl nethanol 2.96
g (78.1 mml) of lithiumalum num hydride are 10
ntroduced into 50 m of anhydious tetrahydrofuran in
a 200 m two-necked flask, under a nitrogen
at mospherenold heofimi zt Ur.88M ssobfit ixed,of. gRegy(15tHium in a

(15;72)59[) argy%ﬁ_lyé' Ol Ofcgcljokgémglyla%dqyldlethyl ether are

( ph@ﬂglegine@h«yqupmeram ne-he cariyomytieat é si nsgsraedof a5 room

tetE@HﬁQEQEHE@”£¥&Ead@ed RRdrthe msddre h$drolysis with
mai ntalned _at ref lux for 3.5 hours. The m xturé is

ZoofRHUTRAYERORGEHERVSI &ﬂd;mm ahlerige FRHEsiQin s uaruecus
tarphate salsut igupantsd i reed 2@naveritghictethe with ethyl
resultLa? mxture is filtered, the .pre ipitate is di
ri n8EG-®/FEh t etFahythHBthan BRET he =t | I%trlaftdg i € Fhen®ccttm
consehfaated uhdererstluceaddpr essnirent 22t98d g ofder reduced
col |Iy r,od ar ne
(1S E%%géfg(l-nggﬁyﬁﬁ%ap|%e$$%g%) gﬁe ?F&j%l anéj eCOlumn
1@, 9shgopanogranby) cof silsyal E2S).- (ell—ut@tl‘rwIWJZ—h 30 mixture of

pi peeihgyl dlebgpy! gREhaneh caRda2em (14.4 mmol) of
triethylamne are intrdoduced into 70 m of anhydrous

di chl oronet hane in a 250 m round-bottonmed fl ask,
under.55agnbfr egendapreapher eret betakdedm i s cool ed to
0C, 1 14 4 f, .met hanesul fonyl chloride
areM§%téﬂae AR tﬁggnﬁgg Fe is allowed to return

15| 0y o= FREMEPerperatule ;oCEsCR: dhae s it 3%.
concentrated under reduced pressure. - 12 Liquefied

ammoni a i s introduced into an autoclave equipped with
a naghet LelsPimpehvarthrdol ed bS5 (AS) sbydrewy (Brenyl) -

t he ”Ethﬁ@%ﬁyhﬁPE§E§1H&ﬁBa&e€a§BB&?1hBe 30 m of
absolute ethanol s added, and the autoclave 5 is

closed and stirred for 48 hours. The m xture is
2d ranster ged 1sNto molQuUIKE bof t-odmeefhpskthyl he2 splyebészoyl -
arep$¥a@9&§£8d °EQrBB%§5aESd%S§9 P ggg&uced into 170 ml of
anhydrous tetrahydrofuran in a 500 ml round-bottomed
flask, under a nitrogen atmosphere, the solution is
cooled to -78°C, 48.5 ml (48.5 mmol) of a 1M solution
25 of L-Selectride® (lithium tri-sec-butylborohydride) in
tetrahydrofuran are added dropwise and the mixture is

stirred at room temperature for 5 hours.

The resulting mixture is hydrolyzed slowly under cold
30 conditiong with 34 ml of water and 34 ml of agueous 35%
hydrogen peroxide solution, and the mixture is allowed
to warm to room temperature while stirring over 2

hours.

35 The resulting mixture is diluted with water and ethyl
acetate, and the agueous phase 1is separated out and
extracted with ethyl acetate. After washing the
combined organic phases, drying over sodium sulfate,

filtering and evaporating, the residue is purified by




and the amne is isolated in the formof an oily 10
product, which is used without further purification in

the follow ng step. 2.5.
2,5-Dichloro-N-[(1S)-[(2S)-1- net hyl - 2-

pi peridyl ] (phenyl)nethyl]thi ophene-3-carboxam de 15

h y deolivhor icdterdnat dygr@&ply ( ©n88sihbtd gfel, eluting with a

h i nt roduced
el S LR Rt Bl gt e
round bottonmed flask, 20 0.31 m (2.25 mmol) of
tr'gtbylﬁnéﬁeaaﬁglg ?élﬂ&w &212§rgngﬁ&a9ﬁe§thy|

chl or of.ormat e are_ successive added and the m xture

is &l Tped a§3r6%n1{%npe?a?uréﬁé@lﬂ' fehou?7 $%-0.38 g
(1.88 nmml) of (19)-[(25)-(I-methyl-

i dyl henyl I
i Ohi br OFeEhahe: Po- bigBat B glEfg?ﬁgg}’iP%Blﬂ??ﬁh‘&ﬁt%?ml
roon1tenperature for 12 hours. 30 The mi xture is

”e%‘t &4 Eane er[lrﬁé‘{‘fj e&(fraf{f] ﬁ%"ea'{ﬂmu‘i nrjge%e%ﬁﬂhe are

di chloro € organic ases are
JIMash@urvﬁmhe@qy@bQSSQNméo@ﬁumﬂ@mﬂm@uaﬂieﬁﬁﬁhndnﬂfuran in a

dr'f@ooﬁgrEﬁghﬂgﬁﬁéaf§§§sﬁnddﬂdéﬁ”gdrm@&%géﬂ“%tmosphere
filtrate is concentrated_under reduced pressure.

ThetB® udBi¥eYraueirs paEited by 4cdiumh cﬂﬁbﬁaﬂwﬁﬂdphyaf a
gn ﬁ;lu‘@ﬂoﬂ? ,ofl ug1 n:g-%\zlrhéuaype%ﬁyln Xt s - [ (29) -hydroxy
ic oro ane net ont 1% _aquequs
oS b BRRR gL Do BEFy AbRsaher P ROEREar hed i heos 1 of
15hydt®thabyddefofamhacb addpdepalﬁedtl'iw gkt trieori fmaint ained
0. 1££spéyiu£n 9f gygrggﬁp chl oride in 2-propano
f

Af ter evapora Ing o €50l vent under reduced 5
pressure, the solid is recrystallized froma mxture

of TR Prepanele and i $QRIQRY, ?ad 1y@e30 gl@my w1th 0.1M
|

Ln

hydrochloride is finally i sol a n the form a
pal BOGRFF LW s of $R14D Me*F%ﬁ@ab%. nt$OY3¥936C afd ® stirred
20 overnight. The resulting mixture is filtered, the

precipitate is rinsed with tetrahydrofuran and the

filtrate is then concentrated under reduced pressure.

2.95 g of a colorless cily product are obtained.

25
2.4. (18)-[{28)-{1-methyl-2-piperidyl) lphenyl-
methanamine
2.95 g (14.4 mmol) of (18)-[(28)-(1l-methyl-2-

30 piperidyl)lphenylmethanol and 2 ml (14.4 mmol) of
triethylamine are introduced into 70 ml of anhydrous
dichloromethane in a 250 ml round-bottomed flask, under
a nitrogen atmosphere, the medium is cooled to 0°C,
1.1 ml (14.4 mmol) of methanesulfonyl chloride are

35 added and the mixture 1s allowed to return slowly to

room temperature over 2 hours and is concentrated under

reduced pressure.




[a] 25D = +45.6 (¢ = 0.99); CH3COH. Exanple 3 (Conpound

18)

Threo-4-[2-chloro-3-(trifluoronethyl)phenyl]-N[(1 15

nmet hyl - 2- pi peri dyl ) (phenyl ) nethyl]-1H i m dazol e- 2-

car boxam de hydrochloride 1:1 0.1 g (0.344 mol ) of

4- (Bl@@éﬁI@dS étmbhliaor ds introduced into an autoclave

%‘%u%ﬁﬁ&@y%%sﬂ"“ FLgazel & grq UL Atila ¢P8E G, A

1 [%O%@Hmmhytbﬁmlh@%pr@@hén@s@lf@mat%armﬁim@e alpie 1in
0. Ody ﬁl(gf3%%§ﬂﬂﬂﬁe(%tﬂaﬁagrQéyeuﬁﬁﬂ¥°t5héz@ﬂ% autoclave

di ssolved in 10 di chl oronet hane are i ntroduced

5i nt S aCbosed %@nﬂtb?é%%n%@rf%%sk%ﬁa the mxture is

stirred at roomtenperature for 5 mnutes. 25 0.072 g
(0.344 mo of .threo-

- net hyl.- 2-
p| pER® d@f}%ﬁﬁsﬁw%Fﬁ&ﬁ%ﬁﬁﬁgegpﬁ@ﬁgr &0 Tty e tlask,
Exatipe esdlZpnts addedetapardtevd nbf bf ud'rielﬂl oreghetdtangeressure
and i rning ont.i_nu hour t
P I AR O AR R ol S el O SneD A% TR oily
10w tmrrdqi@morwhet:han@ u&md ovyandet phasssear @ur\%fslh@dtlon in

Wity uek 11 8Pfhd NePe@i th aqueous I'N sodi um hydroxi de
solution, then wWith saturated aqueous sodi um 35

chloride solution and dried over sodiumsul fate, and
thex sol| vens-nscevapsr at ¢drof f [under1redunel-pressure.

The residue is [ u hr oyat ogr aphy. on_ .
s ca gerseriabt hiobERr me b T eR o PER R P e pRRAm e
1%and net haydtochldd4id®1lny of product is obtained, the
hydrochl ori de of which is prepared by adding a 0.1N
solution of hydrogen chloride in 2-propanol. The
sol ¥edt isopartihldsy Wnelhpor afed of £5 loxifriephene-3-

pfeéé%@x%?:.@bt aldhgaftiey  arystlddezat i QRro104180 Ofl  of
soli.d white conpound,. Nbltln% poi.nt: 188-195C. The
I

{ AL BROEHESF BFR B A8 page ZPM ustlr AR POtpmed  £lask,
2ochepi zal mBt r uet.wesmld t hefphysticad hyfir-opieid | eanaf a.21 ml

(2.25 mmol) of ethyl chloroformate are successively
added and the mixture is stirred at room temperature

for 1 hour.

25 0.38 g (1.88 mmol) of (18)-[{28) - (1-methyl-2-
piperidyl) lphenylmethanamine digsolved in 10 ml of
dichloromethane is added and stirring is continued at

room temperature for 12 hours.

30 The mixture is treated with water and extracted several
times with dichloromethane, the organic phases are
combined, washed with aqueous 1N sodium hydroxide
solution, dried over sodium sulfate and filtered, and
the filtrate is concentrated under reduced pressure.

35
The crude residue is purified by column chromatography
on silica gel, eluting with a 98/2 mixture of
dichloromethane and methanol c¢ontaining 0.1% agqueous

ammonia. 0.368 g of oily product is obtained, the



nunber of conpounds according to the invention. In the
"Salt" colum, "-" denotes a conpound in base form
and "HCLl" denotes a hydrochloride. 15 The optica
rotati on of conpound 5 is (al2b6p = +45.6 (c = 0.99);
CH3COH. | HLn (NIn Nr H(Nr-I MNHNWI I I | x

ri

10

15

20

25

30

35

Ny@PothNdriHier MfH whiichU 14) x¢epared by addition of a
0.1N solution of hydrogen chloride in 2-propanol.

After evaporating off the solvent under reduced
pressure, the solid is recrystallized from a mixture of

2-propanol and isopropyl ether.

0.36 g of hydrochloride is finally isclated in the form
of a pale yellow sclid.

Melting peint: 134-136°C

[@]®®; = +45.6 (c = 0.99); CH;OH.

Example 3 (Compound 18)
Threo-4-[2-chloro-3- (trifluoromethyl)phenyl] -N-[(1-
methyl-2-piperidyl) (phenyl)methyll-1H-imidazole-2-

carboxamide hydrochloride 1:1

0.1 g (0.344 mmol) of 4-(2-chloro-3-(triflucro-
methyl)phenyl] ~-1H-imidazole-2-carboxylic acid, 0.066 g
(0.344 mmol) of 1-[3- (dimethylamino)propyl] -3-ethyl-
carbodiimide, and 0.047 g (0.344 mmol) of 1-hydroxy-
benzotriazole dissoclved in 10 ml of dichloromethane are
introduced into a 50 ml round-bottomed flask and the

mixture is stirred at room temperature for 5 minutes.

0.072 g (0.344 mmol) of threo- (1-methyl-2-
piperidyl)phenylmethanamine {(prepared according to
Example 1.2) is added to a few ml of dichloromethane

and stirring is continued for 6 hours.

The mixture is treated with water and extracted several
times with dichloromethane, the organic phases are
washed with water and then with aqueous 1N sodium
hydroxide solution, then with saturated aguecus sodium
chleoride solution and dried over sodium sulfate, and
the solvent is evaporated off under reduced pressure.
The residue is purified by column chromatography on
gilica gel, eluting with a mixture of dichloromethane

and methanol.



/~U 1) ~xxxx X X Xx x UUWWU NN (N NN (
OHWMZ M% %D Lo Hr-1 O LI) L
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15
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n NUI H

- 14 -

91 mg of product is obtained, the hydrochloride of
which is prepared by adding a 0.1N solution of hydrogen
chloride in 2-propanol. The solvent 1s partially
evaporated off under reduced pressure to obtain, after
crystallization, 104 mg of solid white compound.

Melting point: 188-195°C.

The table on the following page illustrates the
chemical structures and the physical properties of a

number of compounds according to the invention.

In the “Salt” column, “-” denotes a compound in base

form and “HCl” denotes a hydrochloride.

The optical rotation of compound 5 is [a]®*p = +45.6°
(c = 0.99); CH;CH.
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~4 (1) 0000 ji (1)(1)(L)(1) cn ~4~4~4 ZU) co 'iH
I OD ,A - 19 The conmpounds of the invention were
subjected to a series of pharnacol ogical tests that
deronstrated their value as-therapeutically active

SUb@’E@nCn?ém$§u§&é'dyo§f t%'eyckﬂsehmﬁp%éfé'@ Lered to a

SK-N-MC cel expressin native human transporte

gl yﬁ?rwﬁeolﬁptpa@érr@fcqlpg@]c@ Vi@t ishat L@ﬁiWWﬂ—’atEd "their
SK- MaMiecabl shethyatn ipaun9epi-thebl ahngebhsks .

expressing the native human transporter glytl by

nmeasuring the radioactivity 10 incorporated in the
Presendg ofabsgheeimd t beahesbrtaonpaundn TR QeIMGS cells
are_cultured a rmolayr for 48 hours_1n Iﬁtes

pre N d, e Ot & S FIEAIR AL, Lranspartes ghyb - ¢ t he
exp@henmmta}qelweof:ul[f4m]@1|y@d4n¢rn1s stednaédlan(BK%MC cells
ceI l¢ S

ﬁgﬁéydrOéﬂ?Qﬁé?gﬁeKESQerggrgg %xﬁgééﬁi the native

aC| B)lmafl R ansporAfererg btel nbmbaﬁa@nrﬂm Tdheni mrﬁla@atatlwty

1B70€nkBrpBeapeasence talt hsre 9inbuf fgr Legnhrel batehl test

compound. The cells are cultured as a monolayer for

48 hours 1in plates pretreated with 0.02% fibronectin.
On the day of the experiment, the culture medium is
removed and the cells are washed with Krebs-HEPES
15 buffer ([4-{(2-hydroxyethyl)-l-piperazine]ethanesulfonic
acid) at pH 7.4. After preincubation for 10 minutes at
37°C in the presence either of buffer (control batch)
or of test compound at various concentrations or of
10 mM of glycine (determination of the nonspecific
20 uptake}, 10 uM of [*Clglycine (specific activity
112 mCi/mmol) are then added. Incubation is continued
for 10 minutes at 37°C, and the reaction is quenched by
washing twice with pH 7.4 Krebs-HEPES buffer. The
radiocactivity incorporated by the c¢ells is then
25 estimated after adding 100 ul of liguid scintillant and
stirring for 1 hour. Counting is performed on a
Microbeta Tri-Lux™ counter. The efficacy of the
compound 1is determined by means of the ICs,, which is
the concentration of compound that reduces by 50% the
30 specific uptake of glycine, defined by the difference
in radiocactivity incorporated by the contreol batch and
the batch that received 10 mM of glycine.

The compounds of the invention have an ICs;, in this test
35 of about from 0.01 to 10 uM.

Study of the glycine transportation in mouse spinal

cord homogenate

The uptake of [*Clglycine by the transporter glyt2 is




or of test compound at various concentrations or of
10 mM of gl ycine (determ nation of the nonspecific 20
upt ake), 10 /-I1Mof [14C] glycine (specific activity
112 nCi /ol ) are then added- tocubation is continued

for ut 1 t ' ' C
o oLQaTbLEY, BhdElon i | RE e el B0 e
radtbact r@gﬂyapﬁéwpm atlagorporiad ecel |81 i stltEherplzc'ssence or

estégggﬁgleaggegeggdbgg\pgggdpl of liquid scintillant
and stirring f hour. Counting is performed on a

M crobeta Tri - LUXTM counter. The efficacy of the
onpevad katdehetAhpedhby afBars of (nfhe I@O IMH arédo mice

t he con entr f conpou t hat d 50% t
30 ERRBNENE QB ke B 5195 hee OBt Phed sy TiRETiment)
di f fpirateconrrd rcafdlemﬂt i amiyal nder papdtddy b;entdx&d weighed

con I a e h e :
gl y%lﬁﬁe 3%%%:%25{ &q 6E%dsbﬂ$ect é lEr%\e/%nt%}erlon %g{\?}%g%%?%goln PH
in his tesl(relsﬁ H)EF’Eﬁout flrepfer 01 t ol 14 {(Mhydrexiyethyl) -

1CPf ihﬁlﬁéi‘swﬁei ééﬂéﬁ@éh@%bﬂﬂc' ARuse spi rgal pr‘é%[:gtlon of
enate The uptake of [14C] glycine by th

tra% p@?l’%roﬁl yi8sUps - 20 studied in nouse spl nal
cord honpgenate by measuring the radioactivity

|nﬁ%épo§jat gd in thg{?ﬂéfﬂ?g‘%ﬁ@g%h%c‘gﬁ?ﬁ%‘ﬁsg?ﬁaﬁ@ FHpytes at

fa Epedoim cthe werghenge 26t @H57 g4 oORrthe -HAPES Hufdfer and
15eXp<§f' E@QE) Cotn 8un§p|a[Ea§a?c9Lr gls co@@:‘g}ltﬁ% nsj._rs or of 10 mM
on | ce

raprdly renove wei ghe stor
san@f es HVE i geni z&gtisrmgme 7. Zhir ePSTEERES figf f epptake.
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counter. The efficacy of the compound is determined by
means of the ICsy, the concentration capable of reducing
by 50% the specific uptake of glycine, defined by the
25 difference in radicactivity incorporated by the control
batch and the batch that received 10 mM of glycine.

The compounds of the invention have an ICse in this test
of about from 0.1 to 10 uM.
30
These zresults suggest that the compounds of the
invention may be used for treating behavioral disorders
associated with dementia, psychoses, in particular
schizophrenia (deficient form and productive form) and
35  acute or chronic extrapyramidal symptoms induced by
neuroleptics, for the treatment of various forms of
anxiety, panic attacks, phobias, compulsive obsessive
disorders, for treating wvarious forms of depression,

including psychotic depression, for treating disorders




added over 10 minutes at 25C to a final concentration

of 10 AM The reaction is quenched by vacuum

filtration 20 and the radioactivity is estinmated by

solid scintill ati on by countipg on a M crobeta

Tri-LuxT The efflcac of th 0
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glygine, defined by the 25 difference in radioactivity
incorgorat eéd by the control batch and the batch that

recei ved 10 nM of gl ycine. The conpounds of the
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Psyehehi,Cc dapr essheing! Wadwigalddre: dhseedsLs a‘nd21Park3_nson—
caused by al cohol abuse or vveam]:neg:from al cohol ,

sextiake BYHRICBE &itsdieraidessns s et 4y Ffuced by
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treat nent of acute an subacut e I n
modBPaPEnEKEpsi thpT fWrEt%%@m@nt nP§n§éee@n@/56}ea: and for

chr gghgoggbﬁecﬁgghogem c pain and intractable pain,
for treating Parkinson' s disease and Parki nson- |i ke

2Qynpt ons of neurodegenerative origin or induced by
neupekeptiaglyf,oa tsm;@teicmg gfardialpyrdarms yimrehtlbon is also

Secogdargcg %Eg iZ%%m%p 1%p%&(ﬁ égn Afﬁfﬁgcoqgleéffectlve
dogse of at least one compound according to the
invention, in the form of base or of pharmaceutically

25 acceptable salt or solvate, and as a mixture, where

appropriate, with suitable excipients.

Said excipients are chosen according to the
pharmaceutical form and the desired mode of

30 administration.

The pharmaceutical compositions according to the
invention may thus be intended for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical,
35 intratracheal, intranasal, transdermal, rectal or

intracocular administration.

The unit administration forms may be, for example,

tablets, gel capsules, granules, powders, oral or



synpt onol ogy, m xed forns and other epileptic
syndronmes in addition to another antiepileptic
treatment, or in nonotherapy, for the treatnent of
sl eep apnea, and for neuroprogection. 20

AccopdiRghylea SUBngEL oAk thgrpreésgg?hgyggéion { fansdermal

al so “pharmaceuti cal conpositions contarnrng’ an
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thema&”bénéhﬂﬂsibﬁeﬁhQOEOEGEQEa@aﬁamQEi%Eration.
pharmaceutically 25 acceptable salt or solvate, and as

a mxture, where appropriate, with suitable
excbpidnt sunfai d exeiPi eakrs argosba@sencaccendiond ta  daily

t he hat npceutical f.orm and the desjred_node of 0
adn?ﬁﬁ%?%ggfgﬁ}o?heOﬁhaﬁ%ﬁ%%ut cat cbfipodlti 8% o active
accprinngrie ther iknyenifi obodyy teughhe | atendddnforto the
oral,1sHbLLR9MaL,, Subcutaneous, intranuscul ar,

i ntravenous, topical, 35 intratracheal, intranasal
transdermal, rectal or intraocular adn nistration.

10TheTdNpl-e BEFEN SN 8ELON of YHIR-WRL R8¢ 10T &Kl :which may
tab) ets, gel capsul es, granules, powders, oral or -_ 22
i nj BBt alff ARIIGH | oRE ordslispRhSi ond oMt r anB8ERRER  lactose,

pat ebescorysuppdshéordesluiRymdes, dtdd@ns aRd formulating

eyedrops envi sj oned for .topical . .
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gal enical form 1I0'To préeparée t : .
phaPha2Eat £ caPteeRiEl Cithi chlvie§rybettohpbsaatef or sodium

di | geas syl f oFuinashence Laet 088dedm ¢PCR aldidi®nized or
cel ]l ul ose or,stgrch, and fornul ating adjuvants, for

i nSTANEESHPRHETS ( BEYVENY IRFAIDIR Kfone, Wetting  agents or
hy dsox§acopyt seshyhceld usodtumetiau)ylglddiafiite h8y Hlso be

o, nsggggg_5|llca, and lubricants, for instance

magnesiuin stearate, stearic acid, glyceryl
tri behenate or sodi um

The preparation techniques may be direct tableting, dry

granulation, wet granulation or hot melting.

25 The tablets may be plain, sugar-coated, for example
coated with sucrose, or coated with varicus polymers or
other suitable materials. They may be designed to allow
rapid, delayed or sustained release of the active
principle by means of polymer matrices or specific

30 polymers used in the coating.

To prepare gel capsules, the active principle is mixed
with dry pharmaceutical vehicles (simple mixing, dry or
wet granulation, or hot melting), or liquid or

35 semisolid pharmaceutical vehicles.

The gel capsules may be hard or soft, with or without a
film coating, so as to have rapid, sustained or delayed

activity (for example for an enteric form).



stearyl fumarate, are added to the mcroni zed or

nonm croni zed active principle. Wetting agents or
surfactants such as sodiumlauryl sulfate may al so be

20 added. The preparation teehpgques may be direct
tableting, dry granulation, wet granulation or hot

melting. 25 The tablets nmay be plain, sugar-coated,

f or Be X¥AMPIOS L td@at ebh wike Soemose, arsrovapedrwistixir or for
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14 f oeexanBl €4 ff:;@ht@” epter i divBants Z%ud‘h COIPOSLET PP nyl -
inthe formof a syrup or elixir or fo
adnPHFEPLAEPBR-i n aPﬁie fa&rsrﬁ’ of WHFBps Sh‘ﬁ?t@é‘ﬁif&l nawe flavor
act exbapeepsi.pl e together wwth a sweetener, preferably
5 a calorie-free sweetener, nethyl paraben or propyl -
par aben as antiseptic, a flavoring and a dye. The
wat Bprdikespérsdi Bimipiwtens iemnd gisenulsesnaty cOg@positories

15t he é%aysdp“mkp' ebégdergi XLYre w @% 19i' s Sa%ﬁ Ol rectal

I ng agents, I Spersants su yV|n yl -
pyr FBTPEBARUTEnd f&%oewmﬁlgmﬁ@lc@@erbu@?ﬁrf lavgpolyethylene
enhgngerss . For rectal administration, use is made of
suppositories 15 prepared with blnders that nelt at
the rectal tenperature, for exanple cocoa butter or
pol&qﬁhghsnesu@bﬁ@@h&nsAqueﬂyﬁtdn$®en§hmﬂﬁe | seleriieons or

2032 HAFeSORHLOM 0k 30 T MsRILATLSSS! SR AU O harma-
cologlcally compatlble dispersants and/or wetting
agents, for example propylene glycol or butylene

glycol, are used for parenteral administration.

25 The active principle may alsc be formulated in the form
of microcapsules, optionally with one or more supports
or additives, or alternatively with a polymer matrix or
with a cycledextrin (transdermal patches, sustained-
released forms}.

30
The topical compositions according to the invention
comprise a medium that is compatible with the gkin.
They may especially be in the form of aqueous,
aleoholic or aqueocus-alcoholic solutions, gels, water-

35 in-oil or ocil-in-water emulsions having the appearance
of a cream or a gel, microemulsions or aerosols, or
alternatively in the form of vesicular dispersions
containing icnic and/or nonionic lipids. These

galenical forms are prepared according to the usual



col ogically conpatible dispersants and/or wetting
agents, for exanple propylene glycol or butyl ene

gl ycol, are used for parenteral adm nistration. 25 The
active principle my also be-fpanulated in the form

of RLenoaapsyl eae PRLHARALLMAN LRAARRLOL RS SuppPOrts
or additives, or a ternatlver Wi th & pol'ymer matri x
or with a cyclodextrin (transdermal patches,

sustahpedy, r aleaspda kR 1381 Thesd 9P £8] ons  according to
COH’EOSl tions accordi ng to the I nvention conprise a
med

fifn tHREH S Fonpari bFe Wi t R I8 nWithhey mgyoound of
espgehakhy rnultahe(fpf moeheaquaaiisse BLeAROLIEsOhat may

aqugous-al cohol i.c sol utions, gels, er 35 ip-oil _or
oil-g?n-u FEPTenﬁPsi s h%&?ﬁﬁgFﬁg aggiaﬁﬁﬁie‘y orgers and
cr ednseasasgehdinatedesbbsieons or aerosols, or
alternatively in the formof vesicul ar dispersions
contai ning ionic and/or nonionic |lipids. These

gal enical fornms are prepared according to the usual -
24 methods of the fields under consideration.

Finally, the pharnmaceutical conpositions according to
the invention may contain, along with a conpound of 5
general fornmula (1), other active principles that may
be useful in the treatnent of the disorders and

di seases indi cated above. WD 2005/ 037792

PCT/ FR2004/ 002640 - 25 Cdains 1 A conpound
corresponding to the general formula (1) R2 5 in
which R, represents either a hydrogen atomor a |inear
or branched (C.L - C7)al kyl group optionally
substituted with one or nore fluorine atons, or a (C3



10

15

20

25

30

10 C7)cycl oal kyl group, or a (C3-C7) cycloal kyl (d -
C3) al kyl group, or a phenyl (C L-C3)alkyl group
optionally substituted with one or two met hoxy

gr HHPs20@%/@37T22- C4)al kenyl group, or aPCT/FR2004/002640
(C2-C4)al kynyl group, 15 X regﬁgsents a hydrogen atom

or one or nore substituents chosen from hal ogen atons

and trifluoronethyl and I| r. or branched

(d-C4)alkyl and (O - AKORY groups, R

represents a group chosen fron1naphthy| 20

pyr4 di ny: d&ﬁ? n - iy

tr|%2|n;$ éﬂ%ﬁj ?%r£§§?8ﬁ33¥% 19% 4 |so ﬁ?ﬁg?§l,formula
qU|nazoI ) qui noxal yl , phthala2|nyl thienyl, furyl,
pyrrolyl, imdazolyl, pyrazolyl oxazolyl,

thiazolyl, isoxazolyl 25 t hi adi azol yl ,

benzof uryl,

oxadi azol yl , triazonI 1
-dd¥y |SO|ndonI,

ben2|n1dazolyl benzé

i ndazol yl , benzoxazonIN be I soXazol yl ,
benzotriazolyl ben2|so hi IyI dlhydroindolyl,
pyrrolopyridyl, 30 furopyr |enopyridyl

i m dazopyri dyl , oxazolopyrldy : thlazolopyrldyl
pyrazol opyri dyl , i soxazol opyriadyl ,

5i sot hi azol opyridyl, tetrahydro - 26 quinolyl and

tetrahydﬁphﬁggginolyl groups, and optionally

substityted with one or. nbre ubsti tuents chosen from

hal ogen St §FETERERCECEIERPT Fk%W'IF@fncﬁFQQ X fiegT or
(Cl- 4) mtdeydthent 5Cph3n¢ﬂkgﬂ0@mbd§nbpﬂabhally substituted
SubStItLH vw5$éon$ nor e ﬁubstituen s _chosen from c
hal ogen ‘atoms and |fW 5F onBtRYF 2PECLAER 4l kT arfi (C2-

(Cl1- C4)Céwaﬂﬁoaékw&psgronptheoform1oﬁhFCebcpakeabkybf (Cy-
aci d- adc t)laqugiygal t rdlnﬁ:» 2. Amedic ! y][ @a@?éfﬁgﬁgi‘jﬁroup

in that it conS|sts of" " a compoun ai‘med
1. optionally substituted with one or two methoxy
groups, or a (C2-C4) alkenyl group, or a

(C2-C4) alkynyl group,

X represents a hydrogen atom or one or more
substituents chosen from halogen atoms and
triflucromethyl and linear or branched (C;-Ci)alkyl
and (C;-C4)alkoxy groups,

Rz represents a group chosen from naphthyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridyl,
triazinyl, indanyl, indenyl, quinolyl,
isoquinolyl, quinazolyl, quinoxalyl, phthalazinyl,
thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl,

oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, triazolyl,
benzothienyl, benzofuryl, benzimidazolyl,

benzothiazolyl, indolyl, igoindolyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzotriazolyl,
benzisothiazolyl, dihydroindolyl, pyrrolopyridyl,
furopyridyl, thienopyridyl, imidazopyridyl,
oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyridyl, isothiazolopyridyl, tetrahydro-




3. A pharmaceutical conposition, characterized in 15

that it conprises a conpound as clained in claim 1,
conmbined with an excipient. 4. A use of a conmpound as
claimed in claiml1 for the pregparation of a

medi canmepy, . reatin havi oral di s ers
associatggl&??ﬁﬁde%%ﬁt?a Qré% %%%ﬁﬁ?q%hﬂq EL;f%ﬁ?%P%T and
anxiety,OpéhpnaléYtacﬁybqﬁnﬂmQﬁd cowpulhsi venebsessi ve more

d'Sorder§ubs¥§£h@ﬂ§sfOr@ﬁo@éndeﬁﬁ§§§'O%af@ QLdeéﬁoms and
caused by al cohol _abuse or meanlng from alco

sexual 25Chdhd Al ldi solBer®,) addomng di 5B @éFs Gnglkyl or

! fgral neﬁhényfh%}ﬁtﬁﬁasﬂfo tEQHEQHJ?d sﬂfbsa:lld:lﬁﬁ%il i pichaidhe or
or

pre %ﬁgtjon 0 di canent f treatln

cont r act UP&S ﬁgf %%H%ﬁﬁ%oﬁ SGrsehEeManiplpen atoms  and
ParklnSOﬂrkfkaosympthgm, epi¢emsyalkiyxed 4ndms @dc,)alkoxy
ot her sgégc syndrones in addition to another

antlepll treatnment, or in nonotherapy, and sleep

apnea, and tbe ﬁeumopfofee3|base or of acid-addition salt.
10

A medicament, characterized in that it consists of

a compound as claimed in claim 1.

A pharmaceutical composition, characterized in
that it comprises a compound as claimed in claim

1, combined with an excipient.

A use of a compound as claimed in claim 1 for the
preparation of a medicament for treating
behavioral disorders associated with dementia,
psychoses, various forms of anxiety, panic
attacks, phobias, compulsive obsessive disorders,
various forms of depression, disorders caused by
alcohol abuse or weaning from alcohol, sexual

behavior disorders, eating disorders and migraine.

The use of a compound as claimed in claim 1 for
the preparation of a medicament for treating
contracture, pain, Parkinson'’s disease and
Parkinson-like symptoms, epilepsy, mixed forms and
other epileptic syndromes in addition to another
antiepileptic treatment, or in monotherapy, and

sleep apnea, and for neuroprotection.




