1 Derivatives of N [Heteroaryl (piperidine-2-

yl ) met hyl | benzam de, preparation nethod thereof and
application of same in therapeutics 5 The conmpounds of

the invention correspond to the, general formula (1)

R2 NY~I) RLHNOR3 10 in which Rl represents

ei ther a hydrogen atom or, a |linear or branched

(C1-C7)al kyl group optlon&IIy substituted with one or
nore fluorine atons, or a (C3-C7)cycloal kyl rou
aDeciverioyd oal kyl ( €F- 3) aI ky P~ dl%&ﬁﬂ%ﬁ& Pg laine-2-
PRen et Bl 1T deni ¥, 0U b sbd 0ol diy  Shdshodlut ellewieblf  and

one gr.ou or a (C2 C4) al kenyl
gFBQ&lCGFlQn'Eégﬁé%F TR R represents a
pyridyl, furyl, thlenyl thiazolyl or oxazolyl group,
t gr Iy te 0

> qJl"%bre%s Qﬁh#%eﬁﬁé C senl ?%ﬁ#%aﬁoggﬁrgggﬁgha o the
t gehlerelofsimylaand Yl i near or branched (Cl-C6)al kyl
and (Cl-C6)al koxy groups; R3 represents either a
hydr ogen atom or one or nore substituents chosen
from hal ogen at ons trifluoro- 25 nmethyl, linear or
branched ( Cl- C6) (C3-C7)cycl o al kyl,
(C1- Co6) al koxy, phenyl , acetyl, benzoyl,
(C1- C6) t hi oal kyl sul fonyl, carboxyl or
(C1l- ©6)al koxycarbo ups, or a group of genera

fornmula 2 N o (I)

in which

Ry represents either a hydrogen atom, or a linear or
branched (C;-C;)alkyl group optionally substituted with
one or more fluorine atoms, or _a (C3-Cslcycloalkyl
group, ©or a (C'3—C-,-)cycloalle(Cl-C3)alkyl group, or a
phenyl (C,-Cis)alkyl group opticnally substituted with one
or two methoxy groups, or a (C;-C;)alkenyl group, or a
{C2-Cs)alkynyl group;

R; represents a pyridyl, furyl, thienyl, thiazolyl or
oxazolyl group, this group being optionally substituted
with ohe or more substituents chosen from halogen atoms
and triflucromethyl and linear or branched (C1-Cglalkyl
and (C;-Cs)alkoxy groups; |

R; represents either a hydrogen atom, or one Or more
substituents chosen from halogen atoms and trifluoro-
methyl, linear or branched (C;-Cs}alkyl, {C3-Cy) cyclo-
alkyl, (Ci-Cs)alkoxy, phenyl, cyano, acetyl, benzoyl,
(C;-Cs) thioalkyl, (C;1-Cg)alkylsulfonyl, carboxyl or (Ci-
Cs)alkoxydarbonyl_groups, or a group of general formula
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NR4R5 or SO2NR4R5 or CONR4R5 in which R4 and R5 each

i ndependently represent a hydrogen atomor a |inear or
branched (Cl-C6)al kyl or (C3-C7)cycloal kyl group, or

R4 and R5 form wth the nitrogen atomthat bears

them a 5 pyrrolidine, piperdadine or norpholine ring.
The conpounds of fornula (I) nmay conprise one or nore
aNR4REet orC &aﬂnnnsaknnscomﬁeysnﬁm.thhichxiEd andt s each
! PRALBLABBAE Sy Ol R SAPAPORLE Qb B & Pidlar or

ntloners an stere0|soners and
absanahgdurs - €3hb¢bl§yl o %@)¢X§éﬂﬁékm1xtgﬁ%§? or R

fQﬁH‘ rPAELRl LHeH NGOt HhobrodbR ae&mOttm Bed2s Mhém, a
exist in the formof 15

( se
aEYHrﬁgéliif-Pﬁn §éPF§1d$E‘@h°§dHPF‘P5’r?ﬁ§~51et G -m part of

the i nvention. These sal ts are advantageously prepared

harna aII cept.abl e aci ds. _but th salt
orhd,6B3ER b Hertny “phiraitsyct ' foxe
thaymmetfn.catarﬂrbm |as’@lrrwt| ofhey timy cobpsuneisist in the
T oLl asr (I heg© PrEQ P eh%%t'x%\‘r@lré OB Tﬁﬁastereo-

conpounds o or mu may al so exist in the form
2bsemergdr afleeser eAGI@Eers  @nd ndigstegepigomers, and

a§$06i AlikeNEear tERIFIJTAL 1008 Wiy OREcenmi ADRexateE, form
nol ecul es or with a.sol'vent. Such hydr at es and

sBRYEt 88 THESATFERMIFRrt of the invention. 30 The
conmpounds of the invention shom1part|cular activity

f
PSS Sl L SR O e o
(basesf otrhrmcbfadcsam:yt habteonﬁrug:!lur additidm smles form

-R&aké Bkhﬁhfthﬂﬂeﬁtlgﬁdfogen atom may be prepared via

a process I1llustrate by Schene 1 bel ow.

These salts are édvantageously prepared with
pharmaceutically acceptable acids, but the salts of
other acids that are useful, for example, for the
purification or isolation of the compounds of formula

(I) also form part of the invention.

The compounds of formula (I) may also exist in the form
of hydrates or solvates, i.e. in the form of
associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates

also form part of the invention.

The compounds of the invention show particular activity
as sgpecific inhibitors of the glycine transporters

glytl and/or glyt2.

The compounds of general formula (I), of threo or
erythro configuration, in which R; is other than a
hydrogen atom may be prepared via a process illustrated

by Scheme 1 below.
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- 3- Scheme 2 YO (I'lI'l) NRZ-T (1) RLNH (I1)
Coupling of a diamne of general formula (I11), in
which 5 Rl and R2 are as defined above (with Rl other
than a hydrogen aton), with an activated acid or an
acid chloride of general foramda (I111) in which Y
represents an activated OH group or a chlorine atom
and R3 is as defined abogeheme perfornmed using the
met hods known to 10 those skilled in the art. The

di am ne of general formula (11) may be prepared via a

process illustrated by Schenme 2 belg#® 15 Scheme 2 "'
Li ~CH3 R2 (V) NN, CHS 011ir Sof O (IMzBpo 0 (M)
I (1) Rz R2 IIIYCHS()—I(VIIIc()—|(VII) Rl Z

(11) 4-- RZ RRRL OH (X) | (1X) @
R

1}! 2 =~ (I)
R, NH

2 (11)

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

The diamine of general formula (II) may be prepared via
a process illustrated by Scheme 2 below.

Scheme 2
Li
~
R;
?’CH3 (V)
N, R,
N CHy ¥
Boc O (IV) Boc O {VI}
CH OH (VIII) Boc o (VII)

N I
e

R, OH (x) ¥
H OH

{IX)
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4 The Weinreb am de of formula (1V), in which Boc
denotes a 1, 1-dinethyl et hoxycar bonyl group, is

reacted with the Ilithiated heterocycle of general
formula (V), in which R2 is as defined above, in an

et her solvent such as 5 diethyl-ether, between -90C

and -30C, a ketone of general fornmula (VI) is

obhai wednrebi alnide ofddfeatmila @val cihobhbéht Boeodenctes

configu i f I f I VI, ' .
Gt SUEhEER, P AESTE A LT By g il wien ee
Skiebiated( hptegocysdieurnbroenenaimtprmudac- Bty | barghich

19, hydrife) qelrindR eibeve SOLYENAN SRS solvent such as
te?trahydrofuran, bet ween -73C and room tenperature. :

TRtV bathenf bgeweesl 397G &0/ rpOfky thedfesene of
;@Qﬂélﬁﬂltslotxﬂﬁxl ! 1tahr€iﬁ]) N:.Eezdbﬂa'irﬂfé& aI!leinalQLigf ﬁilﬁfe’i% to
or miul_a Vi e actl.on o1 ,.a mxX i ae uc

L&A AL B e AOREAGRTat O S neErEsanfoTthula
s¢ehI pswi ehr ahyeddatunan agdmt waeth rao X+ $eperotide® aod L-
t | t I I

(SFREFar T PEE Ak HA Gn ote, 1 EGERWR, WEE LT a8t BEPg LR
i iydridel) at érdisaniethe¥ sgéwens| suehmas (etyahydwpfenan,
RletGPERSEM g @ HRENVoSR SeRipRrafurd eorher Badbatate of

erythro-threo m xture depending on the nature of the :
r2¢ReERY c Fermuiar HYIX)o| M FgefaRfereduredy tQndre threo

f NDGét BRl ARihbl SllcobelV et efridt=] afolhecd r opltl) cvia the

rou or_exanpl.e hanesul f gnat_e oup..Vvia.the.

RTE R ofo S tnalibxs SAVFARDE G, (e fatgiun “allfinum

chfdridat edns ocdwertheurc leaisrend ¢ Iah_cho reet hagtarahrldrb furan,

t tﬁégﬁe@coec%nw tgmg%g‘:%t%%h gﬁ? tt{ﬁ t@élfiﬁhcnete Lygelre.
and room tenpérature, and he el ectrophi |l c group

i Ehe hahnesacadgohielh ¢f qasriexdl afppmidaat (VEDD, i@ akhen

obERPOLt8UChnAT WY N s §AL8 3R QAR SR RE of

an aut ocl ave, hetween -50C and
general formula (II) in which R; represents a methyl

group in threo form or an erythro-threo mixture
depending on the nature of the heterocycle, in the
following manner: the alcohel function is first
converted into an electrophilic group, for example a
methanesulfonate group, via the action of methane-
sulfonyl chloride, in a chlorinated solvent such as
dichloromethane, and in the presence of a base such as
triethylamine, between 0°C and room temperature, and
the electrophilic group is then reacted with liquefied
ammonia at -50°C, in an alcohol such as ethancl, in a
closed medium such as an autoclave, between -50°C and
room témperature. The carbamate of general formula
(VII) may also be deprotected using a strong base such
as aqueous potassium hydroxide, in an alcchol such as
methanol, to obtain the threo-amino alcohol of general
formula (IX), followed by performing an N-alkylation
using a halogenated derivative of formula R;Z, in which
R; is as defined above, but other than a hydrogen atom,



roomtenperature. The carbamate of general fornula

(VIl1) may al so be deprotected using a strong base such

as aqueous potassi um hydroxide, in an al cohol such as

nmet hanol, to obtain the threo-am no al cohol of general

35 formula (1X), followed bysperform ng an

N-al kyl ati on wusing a hal ogenated derivative of

feorgiul @s REZN-dnmehhghfoRtaimd des deftinesth atmove, témperature

%rﬂf{jltol?)a"& a_ hydr ngcgoﬂ%i’tmof %emcém 4¥ormula (X)  thus

i met hyl f ormam de, "bet ween “roomt enperature and

woeimd apcohen ofrepbed aRst slaAfEiied whtl respect to

R IRELRS) Lhengdheal edr@emdeacibedywi th respect to
the al cohol of general fornmula (VIII). 5 The conpounds

5 of general formula (1) in which RL represents a
rmgog@fml fﬁ\ﬂﬁf}lémyobe @él@@ﬁévm Zﬁd fepfuda compound ofhich R,
enera ormula,(l)_in [ Rl represents;_either

EAERITSR o o FHIRCEF D AThoPRY BRoupTePiteRy T20m a

deprpied | oy gémeral rbgemubd (he phpwhidhnB. riepresents:
exa : g - a
cuchEceb, 25, bR ALEL ) e 8050 Okl phebyiidy Pfoup,

10 Hv afrpaptegtdng, phref addmogath afi yher péperpgiine ring,
depF ObRGhpNe tRELRi arPJeRi Al zt R Rifaid dbRe witly, af Lewis
15 exanple with a pall adium Q conpl ex, ﬁoﬁglve A1 e
&ﬁﬁd%m%fa%e'ﬁ%?%‘ll ForhEPgL By Ph YhRcHYRICgSDOLYSLS,
repbesagt SafakBMﬁH.O@ltl’d:]c@,On%)ré’Bé?abEy, drheathyt 3Igroup, by
C ounds_of general. formula (l 20_¢ [ o]
SRRy TEREL R Rt ok end o SRCEERERRTAAR, 0 £ox.

15 oéxarmel & awitlisa epyl hadivhnr @ocodpdsker eoi soners may be

al,k h Nng et ent S-HQIROYRYS 1 .
ﬁ%héggrgf%?/rréan e ﬁ%u?g E;%I%%xﬁacalt gfgraphgg(tlglg?C)ﬁ%nw%lCh Ra
FRERES SeRisny hydregen atom.

Moreover,'the chiral compounds of general formula (I)
corresponding to the (1R,2R)-({18,28)-(18,2R) and
(1R, 28) enantiomers of the +various erythro/threo
diastereoisomers may be obtained by separating the
racemic compounds by high-performance liquid
chromatography (HPLC) on a chiral column, or via
resolution of the racemic amine of general formula (II)
by using a chiral acid, such as tartaric acid, camphox-
sulfonic acid, dibenzoyltartaric acid or N-acetyl-
leucine, by fractional and preferential
recrystallization of a diastereoisomeric salt in a
solvent of alcohol type, i.e. by enantioselective
synthesis according to Scheme 2 using a chiral Weinreb
amide of general formula (IV).

The racemic or chiral Weinreb amide of formula (IV) may
be prepared according to a method similar to that
described in Eur. J. Med. Chem., 35, (2000), 979-988
and J. Med. Chem., 41, (1%98), 591-601. The lithiated
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V&I nre

25 resolution of the racem c am ne of general formula
(I'l) by using a chiral acid, such as tartaric acid,
canmphor- sulfonic acid, dibenzoyltartaric acid or

N-acetyl - leucine, by fractional and preferentia
recrystallization of a diaste&reoisoneric salt in a 30
sol vent of al cohol type, i.e. by enantioselective

symd heding laccdrali hjose SesemsikedisimgJdaOcki-ralé2sei hE8B7) .
680k ogenaldl Ty e%hf(;i V) LetBergaced8 ¢ qnoeahral 3673-

T % %ﬁiggﬁgf formila (1) ﬁay_rSS be prepar ed

at€&étding to a method sinmilar to that described in

Bur. J. Med. Chem, 35, (2000), 979-988 and J. Med.

Chem, 41, (1998 591-601. .The lithiatged 6 ,and

STRE | arhac]djé%te‘g‘%iesgﬁrﬂé’@qw °f 0 B, 650TPHb87) RaZ  are

548im&4o0a g denidhbdeon Letters, 35, (1994), 3673-

3674. 5 The hal ogenat ed derivatives of fornmula R1Z are

commercially available. Certain acids and acid

chevtaites afidenemdl foddul chleridesaral comeralal fgrmula

an‘tk?b'ﬁr‘?r ze H‘ﬂ@fr Svald 10Me! o RY wirobtakfedare

according to nmethods simlar to those descriped jn,

paceal s ERYD sseol@ined aocondgng 696 maTRqds jSimhkar to

SPhose( 1824rriRag Chem paltkards Bdlo, 45499272 and US-
1789-1792, Aust.

J. Ch 1984), 1938- 0
el Shosye sy e Fheanbics tHAST3r of  Chem-
| Phastt at @ullle ,pr efEaea) on dF8Salhaaber AufstconpdundShem.
2355%‘}{1 ”YSQ?'—?BsoTQFxﬁe'ﬁ %‘Ig'n (1%igen0aralyses, the IR

spectraand e HPL a chiral colum
confirmthe structures and enantioneric 20 purities

OththexafpReundh APt h1edw illustrate the preparation of
a number of compounds of the invention. The elemental
microanalyses, the IR and NMR spectra and the HPLC on a
chiral column confirm the structures and enantiomeric

purities of the-compounds obtained.

The numbers given in parentheses in the titles of the
examples correspond to those in the first column of the
table given later.

In the compound names, the hyphen "-" forms part of the
word, and the underscore mark "_" serves merely to
indicate a line break; it should be deleted if a line
break does not occur at that point, and should not be
replaced either with a normal hyphen or with a space.

Example 1 (Compound 2). 2-Chloro-N- [ (1-methyl-2-
piperidyl) -3-thienylmethyl] -3-trifluoromethylbenzamide
hydrochloride 1:1.

1.1. 1,1-Dimethylethyl 2-(3-thienylcarbonyl)piperidine-
l-carboxylate.
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The nunbers given in parentheses in the titles of the
exanpl es correspond to those in the first columm of

the table given later. 25 In the conmpound nanes, the
hyphen "-" forns part of the word, and the underscore
mark serves nerely to indi-cate a |line break; it

shoul d be deleted if a line break does not occur at
tZmtmpoo it anhgdreheuld atdty beeBier epracadtaicdeedniitito a

%wiﬁ&f&ﬁaﬁp ggom@{ihfﬁag&acgndeﬁx%{w'aergu QIRSEKE e,
pdris| l)leéltlﬁll éﬁqumltﬂd 1t3- 149 Fuotofemyl denmalde of

Q¥QiQQ@|Qélg€1énlof35u%ylll%hlua'ﬂﬂ'ﬁ&dﬂdﬁéxane are then

3-1hi enyl carbonyl ) pi peri di ne- 1-car boxy
rﬁé‘%ﬁ d anRy@Wods o‘%%‘tihyl %Qt hePL&r @5 nt rEduc %Ibf nt 8t “%nis

i r 4 o6l - bot t DNRgluFbask, under an argon

at nrosphere, and the nediumis cooled to -40C. 4.8 n

(12 mol ) of a 2.5M solution of butyllithiumin
ays:lr@eaan:e:aarsefetmeneédadded:rfd ol yh aatded hdetierogyslies is

St SDS, HRAIA 8 0F 2 harse S feR) of 1,1-

rans needle I t Hiat €d "heteroCycl e Is  added
tiﬁ@ﬁ@hﬁlﬁthmlof 1.5 g (R5(¥nmsghesty 4V-methylcarbamoyl) -

AL Py et by - 8a£%£fi£aeéy i nsﬁi hyd C@Eb%@wd)rous diethyl

pi peridine-1-carb ate in of, anhydropus |etgg e
RHRIT c66PE8% -2 2080 °Snd étrrf% Frb%t FHE G % 18 °

rﬁ&tﬁfhtﬁbrf@@mtE@mﬁéﬂhﬂﬁﬁemwﬁhhSBtirrmggOQGErZZhhouss

15 After hydrolysis with saturated aqueous anmoni um
chloride solution, the agueous phase is separated out
am‘ﬂtmtramda@l\maﬂs et Wythacaatturatiid ceAverts oryjEmerium

chloride solution, the agqueous phase is separated out
and extracted with ethyl acetate. The combined organic
phases are dried over sodium =sulfate, filtered and
concentrated under reduced pressure, and the residue is
purified by column chromatography on silica gel,
eluting with a mixture of ethyl acetate and

cyclohexane.

1.2 g of a compound in the form of a colorless oil are
obtained, which product is used without further

purification in the following step.

1.2 1,1-Dimethylethyl threo [hydroxy- (3~
thienyl)methyl]lpiperidine-1-carboxylate

1.2 g (4 mmol) of 1,1-dimethylethyl 2-(3-
thienylcarbonyl)piperidine-1-carboxylate are introduced
into 40 ml of anhydrous tetrahydrofuran in a 250 ml
round-bottomed flask under an argon atmosphere, the
solution is cooled to -78°C, 12 ml (12 mmol) of a 1M
golution of L-Selectride® (Lithium tri-sec-
butylborchydride) in tetrahydrofuran are added dropwise



phases are dried over sodiumsulfate, filtered and
concentrated under reduced pressure, and the residue
is 20 purified by col unmm chronmat ography on silica gel,
eluting with a m xture of ethyl acetate and

cycl ohexane. 1.2 g of a compaund in the formof a

- colorless oil are 25 obtained, which product is used
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Vi omt xtukehdrs pedirdlgséd oplowliherided aveh§ sveditions

1.2 1, 1-D | et hy h h
it HY ]J7 'p’l‘g‘eﬂf’%i“%t%"-“%/r C%p@ﬁ%é r%:% %éaeé,ﬂ%e%a) | Jygrogen
Ipdrakpde hydadnityilor?- (83nd is allowed to return to room

HeRgukeel PONVLLR) BEE AL HGT Sxed DOKKaLe B ¢

duc rous tetrahydrofuran in
a 250 mM  round- bottoned flask under an argon

afﬁ@sﬁia%[ﬁtﬂn@e ek Okt £ QN diS yreR] emm waBer khdlethyl
nmol a 1M solution of Lt(fé%e |de(r

(
(W?W'ﬁ?n) t FhesBRasgt 5o SGRATA a%%%?%lf"ﬁr Bhase
ai@ astelech st @PWiwiith &thifle Eostae .| SAIfy:én:oI wasting the

d | d -
roir attoqte g nPhrassn peybhdoe R ol gfedee.
afibu\emng eaEdurevaperabimgt etmper eﬂt%EthhSStHWﬂfﬂg'id by

S%?ie?t?mh%ﬁls%m%cﬁfaeéﬁfu'&d ngl‘fﬁéhurﬁels iyl i Bty Wedikh  a

t he phases™are separated and
tAExEgteods axé apgtager aesieﬁmlpheaam acet at e.
After washing the conbined organlc phases dryi ng

over sadiumsul fate, 10 f|| eva or t|n
resPd@d iRFUHFE &8 6’% rbh?% p 8b1°riesg

sbil cawbekh dsﬂusgﬁmmihhautnfntmhenﬂbuﬂﬂﬁdcaﬂxﬂnuEn the
apdh £¥GLRYCHR0E.

1.3. Threo- (1-methyl-2-piperidyl) (3-thienyl)methanol.

0.63 g (16.6 mmol) of lithium aluminum hydride is
introduced into 10 ml of anhydrous tetrahydrofuran in a
50 ml two-necked flask, under a nitrogen atmosphere,
the mixture is heated to reflux, 1 g (3.3 mmol) of a
solution of 1l,1-dimethylethyl threo- [hydroxy (3-
thienyl)methyl]—piperidine—1'-carboxy1ate in 35 ml of
tetrahydrofuran is added and the mixture is refluxed

for 2 hours.

The mixture is cooled, hydrolyzed slowly with 0.1M
potassium sodium tartrate solution and stirred over-

night.

The resulting mixture is filtered, the precipitate is
rinsed with tetrahydrofuran and the filtrate is then

" concentrated under reduced pressure. 0.6 g of a

colorless oily product is obtained.
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1 g of product is obtained in the formof a colorless

15 oil, which is used without further purification in
the following step. 1.3.

Thr eo- (1- et hyl - 2- pi peri dyl) (3-thienyl)nethanol. 20

0.63 g (16.6 muol ) of lithi-um &l um num hydride is
introduced into 10 mM of anhydrous tetrahydrofuran in

. EBOgﬂ ane newdedld f lcaSk thn‘aim(]a—m&ﬁh}dgmplperldyl) (3-

ST cpb T | 8" 98 80k CTod s deamine

(
tarﬂa;olz[lhyqd@qg@3 ipso 10 ml of anhydrous dlchloromethane

ti enyl kwet iyl 1 xBl,RAL bdkBembacakaxk!, at ﬁnﬂ@r35a mnﬂ{rogen
tetrahydrofuran is added and the njxture is re lu

MO HhRKS: wm%%w.sl%o&%le%yd%w% rs|%va?y ml

Wid s Qridd) 3OFf paéershyBuse6hyN talbrdde @ wWddwd anl the
st.irred over esultln ture is

At R 1712l P ReR oF ParBeTe ™ AASAY i foor cemperature

tCEIHdeh@Lﬁnrandamd theckntteded wmddrreddfced pressure.

%r?:gfe[ﬂ‘f 14 ed dﬁﬂgﬁi ?HCGQnEE%ﬁﬁ%%ﬁ Ao %f autoclave
855 0i Ty produc obtal ne 30 q: 8

Al dprRAd twi - 2 1magRALc2 shilpEerd @ @ooled o -50°C, a

tslBﬁ[B’:Lar[fEB!Eariﬂ'ie apghy8ed n‘fgtﬁa?n@aﬂ%ﬂaﬂé Prepared above

trlet | am ne arelntroducedlnto 10 anhyr us
ot R 0 | ko G0, RPSPHRRE SOREG 5 ad é% a,
la’tii:&jc]aaﬁtiﬁg@lo%eﬁ nsdhehe, ndilkeuredi 1gn sslrneaecfdxo 48
ﬂrg’d 0.22 mM (2.8 nmol) of nethanesul fonyl chloride is
and the mxture is allowed to return slowy to
roomterrperature over 1 hour and is concentrated

g\gféd igr %&%Hsefeﬁfécﬂufﬁtgdaa%daﬂo%tomed flask
|ntr Into an autoclave 10 S&épped wth a

rﬁ%epp@cﬁitrr@éledanéoco@%eﬁ%r- &esdgg | off giiluted
Wi I udateet haggaul foNsH FoPsfodifte Abothe phases are

separated and the agueous phase 1is extracted with

dichloromethane. After washing the combined organic
phases, drying over sodium sulfate, filtering and
evaporating off the solvents, 0.5 g of amine is
isolated in the form of an oily compound, which is used

without further purification in the following step.

1.5 2-Chloro-N-[(l-methyl-2-piperidyl) (3-thienyl) -
methyl] -3-trifluoromethylbenzamide hydrochloride
1:1

0.25 g (1.17 mmol) of {1-methyl-2-piperidyl) (3-
thienyl)methanamine and 0.26 ml (1.4 mmol) of
triethylamine dissolved in 20 ml of dichloromethane at
0°C are introduced into a 50 ml round-bottomed flask. A
solution of 0.34 g (1.4 mmol) of 2-chloro-3-trifluoro-
methylbenzoyl chloride in 10 ml of diéhloromethane is
then added and the mixture is allowed to return to room

temperature with stirring over 2 hours.
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di ssolved in 30 mM of absolute ethanol is added, the
autoclave is closed and the m xture-is stirred for 48
hours. 15 The m xture is transferred into a
round-bottonmed flask and concentrated to dryness, the
residue is diluted with wat&® and di chl or onet hane,

the phases are separated and the aqueous phase is
eximast ed thi t&icBldironebhanet hdfd.erAf weshimghitde t aeganic

Cﬂ@@ sd&{ Ni g PhaSER ctrr;efmgva\eq{ SO teumssuhfqatgodlum

erlng evaporating off the solvents, 0.5 ?
Ay deoride| sEPANEAONN t KEWISION Veih JrMgneshpBungulfate,

r@%%ﬁef§ngsﬁﬂd ébbﬁ%&btﬁﬁ@'ﬁﬁfFEHéfééEﬁéﬁm hRdéhereduced
ol | owi ng~ste

PERFBY B N[(EhﬁEt hﬁeszldb’ueperuloeyl)(%u’{’rﬁ’e%%) by column
nemhamatagfaphyuono@&uhpbb@mﬂameMnﬁwmgcmitmradmlxuute of

AR Tt AR REOLIA bR T (2% g Sty preduce is

tobeahyédn whidhsdel vebliate2D in hﬂdIWQhﬂQWtd%tﬁ@ﬁ@ ueing

0 d e, A
51 B B o g o O e o 5 P i oo
35 net hyl benzoyl chloride in 10 m of dichloronethane

'§ 1ih?no§dﬁ tr%&%ﬂ%ﬁ%d%)ﬂé”ﬁiﬂéif§|£E€Fhﬁédf£ﬁuthetﬁorm
era W STtILJTr over ou
2 whiheqPetic Gam of o MERERTE O EbEPg4RFYERTo

pﬂﬂassemebhsmmées andahhes/mnthaaqueous IN sodi um

PM%; ﬁ ngégtlog 49 5%@@ over magnesi um sul fate,
|

gFan evapora ing off the solvent under
reduced 5 pressure, the residue is purified by colum

Example 2 (Compound 6)
Threo-2-chloro-3-methyl-N-[(1-allyl-2-piperidyl)-3-
pyridylmethyl]lbenzamide hydrochloride 1:1.

2.1. 1,1-Dimethylethyl 2-(3-pyridylcarbonyl)piperidine-
l-carboxylate

14.5 g (91.8 mmol) of 3-bromopyridine dissclved in
100 ml of anhydrous diethyl ether are introduced into a
500 ml round-bottomed flask, under an argon atmosphere,
and the medium is cooled to -78°C. 40.4 ml (100.9 mmol)
of a 2.5M solution of butyllithium in cyclohexane are
then added slowly and the mixture is left at this

temperature for 0.5 hour.

A solution of 10 g (36.7 mmol) of 1,1-dimethylethyl 2-
(N-methoxy-N-methylcarbamoyl)piperidine-1-carboxylate

in 50 ml of anhydrous diethyl ether cooled to -78°C is
added and the mixture is left at this temperature for 2
hours with stirring and then for 12 hours at room

temperature.
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chromat ography on silica gel, eluting with a m xture

of dichl oronmethane and nethanol. 0.23 g of oily

product is obtained, which is isolated in

hydrochl oride formusing a 0.1N solution of hydrogen
chloride in 2-propanol. 10-0111-g of hydrochloride is
finally isolated in the form of a white solid
cumpossdrertadnivwitdy ety hpeeratkgt hfe combined organic

R4 €5 €0 SONRYS  dd) %&3/ Lodiddd 0suhekileng polBbred and
4-126C. 15 Exanple 2

Wré%erzt-‘emg%ugdﬁﬁt Wﬁiu&eﬁ Prm%HI)ez AbrtRE jegidue is
Pt OFi @@t hyh] bejmaxmde buﬁbmahbgfaﬁhyl bn 2GAilca gel,

Di wethylethyl onyl per i
BTSNt o Fulethhy PO Lo bLBgEe  and
dtpsbbhedana. 100 ml of anhydrous diethyl ether are
introduced into a 25 500 mM round-bottoned fl ask,

under an argon atmosphere, and the mediumis cooled to
-78%. g40£4 anlcqmigpugl | yheofogmzogma\gd:;qﬂtq:@],pqﬁ oil are

bchwéihé&' um‘.;mc@yclgl_nsaaae arigy thgagadqadhaw yrasgher

mxtufe is ft at this, K tenperature for 0.5 hour.
3@-13?\1%613@?%% bP Ebe fPééonﬁﬁ‘oFFGBf- 1, 1- di net hyl et hy!

i‘# 20 by L P OREGH SRR A ot hy| "er mereR D SISt favD)
added medhyhkpﬁpgrmdénéslkeﬁrbamyﬁhms -tenperature for

2 35 hours with stirring and then for 12 hours at room

tenperature. - 11 and extracted with ethyl acetate. .
Thed cénbilA8d Sorgapl b of 1-dimethylethyl 2-(3-pyridyl-

carbonyl) piperidine-1- carboxylate are introduced into
220 ml of anhydrous tetrahydrofuran in a 500 ml round-
bottomed flask, under an argon atmosphere, the solution
igs cooled to -78°C, 55.8 ml (55.8 mmol) of a 1M
solution of L-Selectride® (lithium tri-sec-butylboro-
hydride} in tetrahydrofuran are added dropwise and the
mixture is stirred at -78°C for 3 hours.

The mixture is hydrolyzed slowly under cold conditions
with 67 ml of water and 67 ml of agueous 35% hydrogen
peroxide solution, and is allowed to return to room

temperature with stirring over 2 hours.

The mixture is diluted with water and ethyl acetate,
the phases are separated and the aqueous phase is
extracted with ethyl acetate. After washing the
combined organic phases, drying over sodium sulfate,
filtering and evaporating, the residue is purified by
column chromatography on silica gel, eluting with a
mixture of ethyl acetate and cyclohexane.

4,13 g of product are obtained in the form of a
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phases are dried over sodiumsulfate, filtered and
concentrated under reduced pressure, and the residue
is purified by columm chromatography on silica gel, 5
eluting with a m xture of ethyl acetate and

cycl ohexane. 5.5 g of a coapegnd in the formof a
colorless oil are obtained, which product is used

wi thout further 10 purification in the follow ng

"1 oR. | Frdeals ar LB p ke SO R PY T OV

of 1,1- dlnethylethyl 2-(3- pyr|dyl
di I
Z%lr %%rl %rpeég & t%ff(glhofél S1§r &f N{ gfdagﬁgth{}ﬁ.@thyl

anhy rous uran in a 500 round-

b@nr@ne&hydagxy annyrléwlémgéﬁyéﬂ RePSFdddneafe

S@Ja.f'Bbﬂ?laté Gepl £d {10 of 8ethandl Ms( a%eﬂ{m)iﬂ af 50 ml

1M 20 ;splution o L Selectrlqﬁ£¥%ﬁ(llt

t FPuRdcLBLEGMBEr of 1R5Hr i Yah QFgﬁﬁﬁgﬂ‘apgdrOX1de

ggﬁﬁdtabﬁpvgaﬁ@paf@dt Ife:omn )aot .8r egi ofst Iprolted;sa.tum 7Bgdfoxide
rs. re

BRATEEBnen s Wt nB8r WAL ik podia sl g mERtdre i

ageEduseds%onydr bgamrs. perOX|de solution, and is
allowed to return to room tenperature with stirring
over 2 hours. The mxture is diluted with water and

eThe| mgdnmte, 1s3@qtkePhatbs 2l Epar aBeF@ARPIHSd off
agHaeYs rliRsed r@e}gdﬁét efapbihiet Ryddear efred et hédf mékture

2’%%?'@%%;@%62%%%‘?% Piean it e e . Afcer

rﬁasﬁmﬁgl s ey | fd:@dbhyedcoburgambr omptamgsphydoying over
lica

“repiRetiny SN, aid bRy e Euflpofifihy off che

obbaveet umdehe festuged praegsure, 0.3 g of a white solid
is obtained, which is used without further purification

in the following step.
2.4. Threo-l-allyl-2-piperidyl (3-pyridyl)methanol.

0.3 g (1.56 mmol) of threo-3-pyridyl{(2-piperid-2-yl)-
methanol and 10 ml of acetonitrile are introduced into
a 50 ml round-bottomed flask equipped with a magnetic
stirrer and a circulation of argon. 0.32 g of potassium
carbonate and 0.17 ml (1.2 eqg) of allyl bromide are
then added to the suspension obtained. The suspension
is stirred for 6 hours at 25°C. 10 ml of water and
10 ml of ethyl acetate are added, the phases are
separated by settling, the agueous phase is extracted
three times with 10 ml of ethYl acetate and the
combined organic phases are washed with 50 ml of water
and then with 500 ml of saturated sodium chloride
solution. The resulting solution is dried over sodium
sulfate and filtered, and the solvents are removed
under reduced pressure. 0.22 g of a yellow oil is
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2.3. Threo-3-pyridyl (2-piperid-2-yl)nmethanol. A
solution of 0.5 g (1.71 mml) of 1,1-dinmethylethyl 5
t hreo- [ hydr oxy( 3- pyri dyl ) nmet hyl ] pi peri di ne-1 -
carboxylate in 6 m of ethanol is placed in a 50 n
round- bottoned fl ask, an agu&dus pot assi um hydroxi de

sol ution prepared fron10 5 g of potassi um hydroxide
pE0% et mehanglnl inf Wdchlaromgideneand¥ere &t upénuges) .

19_16fLuxgd; £01 afehOVRSthdheombir & he1aeml @d1.t he
solvent i1s evaporated off under reduced pressure,

water is added and the mxture 1is extracted severa

t2mes vhiBodi{thhdlplebhphperAliye) (35pwadkiylg rdthylamine.
conbi ned organi c phases, drying over rmagnesium

sul fate, filtering and evaporating off the salvent

under rgdudadopr eswurld, f3 glfea-Whalbydelipipesidyl (3-

BYPLEFH pibhahch s USGE W hout fupther (pLs fi cavbon  of

step
Trrdethyhamjne? qmqaefmgypelgcsﬁnww métthafbl o, anpydrous
(éléﬁlgjf@ﬂnétﬁénéhrlﬁo a3 3] rh@)"z&nﬂ—ﬂﬁfﬂtﬁm&d’ | §task, under
met hanol and 10 ni acetonitri are |ntrodfqu NtQon
2% anécmﬁerf oeﬁawﬁmegﬁed ?Pﬁsuﬂ%ﬁxﬁ%pé ’
n@gmgtlﬁlst(gfi? amb19 gtﬁ£Uh&thQﬁe@h1&b@qﬂ. &h&%rgdef is
0 ium,. carbonate and 0. 17 q II
PRadRa . Hh bR oniatade bt 1 p Toueh Rf Tkefle R dlowiy to
Theomustpenpemture stver ecbrior Iuwuraidat 1850congentrated
%n&giegeaggeao }ngg ~af ethyl acetate are added, the

phases are sep rat by settling, the aqueous phase
is extracted three tines with 10 mM of ethyl acetate

aﬂﬁqhtéeleaongm?ﬁﬁl@r gflhry g ﬂm@@t ththsd sht haffomilave
of wat er an en w 0 Sa rat e odL u o
R TLPREdsHiEs B Mednehie By Seled Eb Tagc,

oyelusfdhumf the crude methanesulfonate prepared above
dissolved in 30 ml of absolute ethancl is added, the
autoclave is closed and the mixture is stirred for 48

a

hours.

The mixture is transferred into a round-bottomed flask
and concentrated to dryness, the residue is diluted
with water and with dichloromethane, the phases are
geparated and the aqueous phase is extracted with
dichloromethane. After washing the combined organic
phaées, drying over sodium sulfate, filtering and
evaporating, 0.57 g of amine is isolated in the form of
an oily compound, which is used without further

purification in the following step.

2.6. Threo-2-chloro-3-methyl-N-~[(1-allyl-2-piperidyl) -
3-pyridylmethyl]lbenzamide 1:1. '

0.22 g (1.28 mmol) of 2,3-dichlorobenzoic acid, 0.25 g
(1.29 mmol) of 1-[3-(dimethylamino)propyl]-3-ethyl-
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sulfate and filtered, and the solvents are renoved

under reduced pressure. 0.22 g of a yellowoil is - 13
10% net hanol in dichl oronet hane over 30 ninutes).
0.10 gis isolated in the formof a yellow oil. 2.5.

Threo- (1-al lyl -2-pi peridyl y(34pyridyl ) nmethyl amne. 5
0.71 g (3.05 nmmol ) of threo-1-allyl-2-piperidyl(3-
p¥Pi dyl ) et hdachlanmdretdans (8. 05 ﬁﬂblydofround -bottomed

tfl&&ﬁyleﬁiﬁ NERAT Gndl Lff@rrﬁgd det ot ) orre fﬁgggﬁgggature

dichl oronet hane in a 50 roun
188 hi bPBFen at nosphere, the nedlun1|s cool ed to 0C,
0.23 m (3.05 nmol ). of nethanesul fonyl chloride is

ded and, fhe_mi xt | | owed wl |
Bom 1l aftr SFBULE oG- HOBTSandLT &L bEhCR TR TREEAETL) (3-
uppteidy limeetypamdaer e. B3 sisicquedd ed ammnlaclls ml of
FLEREUECHSE ISR CT o S REE o “URRES" e o ERRRA *or
nkf hahesubf onThe pmépdned aliove txiatsyl veditin Sﬂaherofand

a@ﬁeﬂaeeat hé@@!a;:é% ael%gs tngtﬁo aﬁ&ﬂ%é&ﬁetﬁaﬁéoseﬂfter

he mxture Is stirred ours he m xture
B hanal G OTHRE LS | BICBOM b AAF&E SRdd then with

ca@ﬁ@@ﬁgat ey t@o{dlﬁ)hl?res%yldﬂ?cﬁuf&ﬁi oatelﬁ?]l&h Jutedyind over

t wat er t | or anet han t he SesS ar

tiadpdBiin A thtd, (Sl daTe "0, SvSedidos Mote the

dschVenbnendanereAMbed\prﬂaau;druthﬂnwnsm¢b©rganpurlfled
S i I i eri

PBe Esfiby MRS ol 681 Bep’ Ged¢ LAY with a

ohrixbupp @i ;ﬂw&fa{metmﬁl%hané wsdaiahouf - 18r Ghett an

0oily product is obtained, which is isolated in
hydrochloride form using a 0.1N solution of hydrogen
chloride in 2-propanol.

0.10 g of hydrochloride is finally iscolated in the form
of a white solid.
Melting point: 149-151°C.

The table that follows illustrates the chemical
structures and the physical properties of a number of

compounds of the invention.

In the "salt" column, "-" denotes a compound in base

form and "HCl" denctes a hydrochleoride.



purification in the follow ng step. 2.6.
Threo-2-chloro-3-nethyl -N-[ (1-al |l yl - 2-pi peridyl) -
3-pyridyl methyl ] benzam de 1:1. 35 0.22 g (1.28 nmol)
of 2, 3-dichlorobenzoic acid, .0.25 g (1.29 mml) of
1-[ 3- (di met hyl ami no) propyl ] - 3- et hyl 14 10 m of

di chl oronethane in a 50 m round-bottoned flask and
the m xture is stirred at roomtenperature for 1
hour. 5 0.3 g (1.29 nmol) of
threo-(1-allyl-2-piperidyl) (3- pyridyl)nethylam ne
di ssolved in 4 m of dichloronethane is added and

stirring is continued for 15 hours The mxture is
treated with water and extractledl [severfl timesowith
di chl or onet hane. After .10 mashing tthe of gani c phases
with water and then with aquequs [ith Sopfury hyd o dg
sol ution, drying over nmagnesiyngqHfated filtighiRg
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chromat ogr aphy on silica gel, dl&itlihg WEh a 1UF
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The compounds of the invention were subjected to a

series of pharmacological tests that demonstrated their

value as therapeutically active substances.

Study of glycine transportation in SK-N-MC cells

expressing the native human transporter glytl

The uptake of [Clglycine is studied in SK-N-MC cells
(human neurocepithelial cells) expressing the mnative
human transporter glytl by measuring the radicactivity
incorporated in the presence or absence of the test
compound. The cells are cultured as a monolayer for
48 hours in 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
buffer ([4-(2-hydroxyethyl) -1-piperazineethanesulfonic
acid) at pH 7.4. After preincubation for 10 minutes at
37°C in the pfesence either of buffer (control batch)
or of test compound at wvarious concentrations or of
10 mM glycine (determination of the nonspecific
uptake), 10 yM of [**Clglycine (specific activity
112 mCi/mmol) are then added. Incubation ig continued
for 10 minutes at 37°C, and the reaction is quenched by
washing twice with pH 7.4 Krebe-HEPES buffer. The
radiocactivity incorporated by the cells is then
estimated after adding 100 ul of liquid scintillant and
stirring for 1 hour. Counting is performed on a
Microbeta Tri-lux™ counter. The efficacy of the
compound is determined by means of the ICs, which is
the concentration of compound that reduces by 50% the
specific uptake of glycine, defined by the difference
in radiocactivity incorporated by the control batch and
the batch that received 10 mM of glycine.

The compounds of the invention that are the most
active, in this test, have an ICsy, of about from 0.001

to 1 uM.
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'are_thin aded. | ncu

1UU'i UNNN NxxmmUU A UUUNNXxx UU
z d Into - 17 The conpounds of the invention were
subjected to a series of pharnacol ogical tests that
denonstrated their value as therapeutically active
substances. 5 Study of glyei A& transportation in
SK-N-MC cells expressing the native human transporter
gl ytl The uptake of [14C] glycine is studied in

S§t&d¥§_ GE! ls":lr'ée ( ggﬁ: }déeUEESBEEB%E@ioﬁe' i8) mouse spinal
nESEGr hemogieRatedi oactivity incorporated in the ‘
presence or- absence of the test conpound. The cells

are cultured a nal ayer for 48 hours in plate .
By G oh OO Lty fhe Pt EEh SINE2 13
expedieent int heousd t apenakdicord shbhogematred layd melasuring
cells are.washed with Krebs- buf f e

(B R, TR thecEhronpressaey o
asbpEnted of Atttest @osipreuisht i on for 10 minutes at 37C

in the presence either of buffer (control batch) or

of test compound at various concentrations_qr of 20 10,
nREGRyC isve bedezdmed dts i oratde (RRhe pERf TELayfrake) mice
1Qe¥g0fingl 40 gidcs'zs]eE( spediHd Aetdfi te &kpefrCinkrmdl,) the

a%hg%ahszﬁ$n£égygfy removed, weighed

spinal cord of eac
and stored on ice. The samples are homogenized in pH
7.4 Krebs-HEPES buffer ([4- (2-hydroxyethyl) -
l-piperazineethanesulfonic acid), in a proportion of

25 ml/g of tissue.

50 ul of homogenate are preincubated for 10 minutes at
25°C in the presence of pH 7.4 Krebs-HEPES buffer and
of test compound at various concentrations, or of 10 mM
of glycine to determine the nonspecific uptake.
[*Clglycine (specific activity = 112 mCi/mmol) is then
added over 10 minutes at 25°C to a final concentration
of 10 uM. The reaction is quenched by vacuum filtration
‘and the radiocactivity is estimated by solid
scintillation by counting on a Microbeta Tri-lux™
counter. The efficacy of the compound is determined by
means of the ICs,, the concentration capable of reducing
by 50% the specific uptake of glycine,_defined by the
difference in radicactivity incorporated by the control
batch and the batch that received 10 mM of glycine.

The compounds of the invention that are the most active
in this test have an ICs, of leas than 1 uM.

It thus appears that the compounds according to the

invention are specific inhibitors of the glycine
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for 10 mnutes at 37C, and the reaction is quenched by
washing twice with pH 7.4 Krebs- HEPES buffer. The 25

radi oactivity incorporated by the cells is then

estimated after adding 100 | of liquid scintillant and
stirring for 1 hour. Countingsis perforned on a

M crobeta Tri-luxTm counter. The efficacy of the
CThpouwthpcsuritid eaotoediny neanshef irmeentChd; whychthss be

b
ﬁsé525§§¥§ﬁgLé§%§2r8§18ﬁ”§$ﬁ§%é*ggﬁé Cefﬂ Yarf¥euiar
doff eneshiceamemt & adibadct nvhu;vli:nc@mo@dtymnﬁy fHansporters

ggf%ﬁglagggg hg@gt ot he batch that received 10 nM of

I ne onpounds of the invention that are
the npost active, in this test, have an | C50 of about

fTHHho getorbeng Mo h&loﬁéidbpflﬁ@eagﬂ)é@t@? a subject of
ﬁnsportatlon in nouse spinal cord enate 5

bRk e et Lok g?ya%wwt?afﬂ%bm & ??“E%und of
sfuﬁm&daln(umusednmruﬂ caﬂdhmnnngemale byhaEasﬁrlwgth a

thﬁagf:%glc:%?lgtlg lt'Lth/ol Qggégggégg %@1éhetc%e%.q.@céq:n tlvely' a

sence oun nizin
ahvduhte(nul e @rélvaftef @fCtddo an@@unﬂeucgﬁnfﬁzgmzd% o( Dy
g on the day of the experinent), the spinal cord of
each animal is rapidly renoved, melghe%} and tored

i H%7.

i The ARERoIRsiSesORr &MRorivEm R | BEB ysed especially
Tf@?s-H@Q&Eﬁm%febeﬁ%flbﬁahydﬁgﬁwﬁdaﬂ@ l&ssociated with
- pi per azi neet hanesul f oni ¢, aci por, ,
ZQQWEP 18¢ tiB?ﬁgﬁogﬁsF oflﬂonoésﬁgﬁgu% pre%hggggpggnla
f édeflcienut efoatn 256 iprbﬂacpnesenéeruﬂ pHEN#A 4acute or

K&ﬁban'E:'EPES QU £l p%b%of t g$tnptemRoUNd AlaY@HOUS by

concentrati ons,
neurcleptics, for the treatment of wvarious forms of

anxiety, panic attacks, phobias, compulsive obsessive
disorders, for treating various forms of depression,
including psychotic depression, for treating disorders
caused by alcohol abuse or weaning from alcohol, sexual
behavior disorders, eating disorders and for treating

migraine.

They may also be used for treating painful muscle
contractures in rheumatology and in acute spinal
pathology, for treating spastic contractures of
medullary or cerebral origin, for the symptomatic
treatment of acute and subacute pain of 1light to
moderate intensity, for treating intense and/or chronic
pain, neurogenic pain and intractable pain, for
treating Parkinson’s disease and Parkinson-like
symptoms of neurodegenerative origin or induced by
neuroleptics, for treating partial primary and
secondary generalized epilepsy of simple or complex
symptomology, mixed forms and other epileptic syndromes

in addition to another antiepileptic treatment, or in
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of glycine to determ ne the nonspecific uptake. [14(C
gl ycine (specific activity = 112 nCi/muol) is then
added over 10 minutes at 25C to a final concentration
of 10 M The reaction is quenched by vacuum filtration
25 and the radioactivity is 28timated by solid
scintillation by counting on a Mcrobeta Tri-lux1T4
counter. The efficacy of the conpound is determ ned by

ngansg.of s é%@ 58? t@ﬁecor§fggéﬁ£'0”1ﬁ@9ﬁ9£8n0f is also

redu0|n Yot he specitic uptake of, glycine, ,
o@bam@cwuﬁ@l SOCQF“PP&?L&H@élﬁ n Ci%%ﬁ'é’b’t*ﬁ/l tgn effective

| ASHE poggtl Sdltby Jigéheel;ts:onéﬁél cb&b@ﬂn&nd dd&ﬁnﬁ?lr@ that the
recei ve ci ne compoun
G L haf det FT oSt attPeatt Bk paaFBepeRkbeally
amcd:éﬁﬁabiel essltt hamr lsdMraBs, | tartdhussappearisctiurat, t Wbere
ounds ccor g e \ r [
BHPEr B8 VRERGPDE, e ol BRI Sdiglens.
accordlng to t he |nvent|on may thus be wused for the

F%é@@ratéQ81?%eHEg'Ca%%%ts deéEHt'(é&éﬁrdiﬁ%ers the

nmedl cament s Inhibit the glycgine transpo £
gphrrmagembicglyt 2fosmThy@ndacc g ng 48 hermgfe ©

| 48mesPeeELStiansubj ect of the invention is
nmedi canents conprising a conpound of formula (1), or

an addition salt thereof with a pharmaceutically
annept@MaimaﬁahtxuahJtebm@bbdewpns]thgdrdiagorup the

S$£¥%€ 19k v cefpay g ofy g%ﬁu@élda %’fy 1. 160NN dagual,

I nven |on may be use espeC| for treati ng
b@hlawbmeoussorden‘sramaeuéﬁ@d wi LRtTg¥pBARYPa, topical,

PEXCPRELRchbR1PAN t] Gtk Aha 861 ZORW G dedkia] def h&icenll  or
form and productive form, and acute or
intraocular admlnlstratlon

The wunit administration forms may be, for example,
tablets, gel capsules, granules, powders, oral or
injectable solutions or suspensions, transdermal
patches or suppositories. Pomades, lotions and eyedrops

may be envisioned for topical administration.

By way of example, a unit form of administration of a
compound according to the invention in the form of a

tablet may comprise the following components:

Compound- according to the invention 50.0 mg
Mannitol o 223.75 mg
Sodium croscaramellose 6.0 mg
Corn starch ' 15.0 mg
Hydroxypropylmethylcellulose 2.25.mg'
Magnesgium stearate 3.0 mg

Said unit forms are dosed to allow a daily
administration of from ©0.01 to 20 mg of active
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15

chroni c extrapyram dal synptons induced by

neurol eptics, for the treatnent of various forns of

anxi ety, panic attacks, phobias, conpul sive obsessive

di sorders, for treating various forns of depression,

20 including psychotic depreg8dion, for treating

di sorders caused by al cohol abuse or weaning from

al cohol, sexual behavior disorders, eating disorders
afifetar rﬁa_t}eablengs;faéw&ﬁl R&sed THEYWsHih ahsghbe Usedlower
fﬁr treati'ng painful nuscle contractures in £

r ARERE Ay 2BRACPR1aLE e SPFhaFosEs: P ofpt fFPart from
t that idhtspast b€ ot r aatenesoal Amshidiatiy @b the usual

cerehbral origin, for the onglic 0
ehRetaRa" Lty SpReE i yn 1 o SOPRERETAFS o each
i patnenty, ifsor deteatmimged ntlsnsetked/ vedénadni pragiigioner

”SHEBQS%& FE%! RN hddy ret ﬁnf’@tffit:{&ﬁ, Eﬁsahéﬁlght and
Par ki'nson~s di sease and Parkinson-li1ke synptons o
neheoyegerassat Pfe sgidgPRtéenitnduced by neurol eptics,

for treating partial primary and 35 secondary

general_i zed epil epsy _of skgﬁle,or conpl ex

SPREPEAGPEgy Eoni BRPHGLs And btfer28BRFFEpLj cthe present
SyAttearesn ial addirndlaiteso apotdemeahicidepEbeptimeating the

tre nt. or. in .2 0 A suybject of,t pr ;
RoEhPTonied o i Galedac e cunleh PGt ses  the
cedmandishgasnoef,f ot iavatiosy ofohitancaffechiveodpsanet a
agsﬁaﬁ%ﬁa toawsfﬁihgve% ontHa thayEaEaLal base oo a
of _pharmaceutically accegtable salt or solvate, and
aBharmReeurs catlyr o 2G6EPERPILSt o, B Eh e olMEFAFes  oF

sHbl ghkesextieplec#t.S. Sai d exci pients are chosen
according to the 10 pharnmaceutical form and the

desired node of adm ni strati on.




5

10

15

20

The pharmaceutical conpositions according to the

i nvention may thus be intended for oral, sublingual,
15 subcut aneous, intranuscul ar, intravenous, topical,
intratracheal, intranasal, transdermal, rectal or

i ntraocul ar administration. TBE unit adninistration
forms may be, for exanple, 20 tablets, gel capsules,
granul es, powders, oral or injectable solutions or
susp@&isiness, transdernmal patches or suppositories.
Pomades, | otions and eyedrops may be envisioned for

t opi qal Canmpdurkt E@résponddsy By thpyemdrabfonmul(l) a unit
formof adm nistration of a conmpound according to the
invention in the formof a tablet nay conprise the
foll owi ng conponents: Co nd according to the
invention 50.0 ng 30 ' 223.75 ng Sodi um
croscaranel l ose 6.0 ngy tarch 15.0 ny

Hydr oxypr opyl net hyl cel | u : Magnesi um
stearate 3.0 ng 35 Said unﬁ‘t are dosed to all ow
a daily admnistration of ;Afro o 20 ng of
active 21 There may be spgnial ases < n whi ch hi gher
or |ower doses are appropriate; such doses do not
depart from the context of the inyention. According
to the usual 5 practice, the dosgege t IS
appropriate to each patient is m-rfed by the

medi cal practitioner according S
adm ni stration, the weight and th& response of said
patient. 10 According to another of its aspects, the
present

in which
R, represents either a hydrogen atom, or a linear or branched (C4-C5)
alkyl group optionally substituted with one or more fluorine atoms, or a
(Cs-Cr)cycloalkyl group, or a (C3-Cr)cycloalkyl(C+-Cs)alkyl group, or a
phenyl (C4-Cs)alkyl group optionally substituted with one or two methoxy
groups, or a (C,-Cylalkenyl group, or a (C2-C4) alkynyl group;
Rz represents a pyridyl, furyl, thienyl, thiazolyl or oxazolyl group, this
group being optionally substituted with one or more substituents chosen
from halogen atoms and trifluoromethy! and linear or branched (C1-Cg)
alkyl and {C4-Cs) alkoxy groups;
Rj represents either a hydrogen atom, or one or more substituents
chosen from halogen atoms and trifluoromethyl, linear or branched
(C1-Cs) alkyt, (C3-C7)cycloalkyl, (C1-Csg)alkoxy, phenyl, cyano, acetyl,
benzoyl, (C4-Cs) thiolkyl, (C4-Cs) alkylsulfonyl, carboxyl or
(Cq-Cs)alkoxycarbonyl groups, or a group of general formula NR4R;5 or
SO2NR4Rs or CONR4Rs in which R4 and Rs each independently
represent a hydrogen atom or a linear or branched (C1-Cg) alkyl or (C3-C7)

cycloalkyl group, or R4 and Rs form, with the nitrogen atom that bears
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invention also relates to a nmethod for treating the
pat hol ogi es i ndi cat ed above, which conprises the

adm nistration, to a patient, of an effective dose of
a conpound according to the invention, or of a 15
phar naceutical |y acceptable s&Bt or hydrates or

sol vates thereof. 22 dains 1. Conpound correspondi ng
to the general forrmula (I) RL 8N Os in which RL

r epr edhets agpyriwidire, pyperaties catrrpholingrihg;near or

wi o1 dRdnGIOTEPLIeS ke of o AbiRas o] sal. fiarale oVt

(C3-C7)cycl oal kyl group, or a
(C3-C7)cycl oal kyl (C1-C3) al kyl group, or a phen
(&21- CH sbrpougd@ansooting dmsalaiy s whosen @mangst the éﬂlé“fmg
two nmet hoxy 10 groups, or a (C2-C4)al kenyl group, or a
(C2-Cﬁ¥”%?%gné%' group; R2 represents a pyridyl, furyl,
thienyl, thiazolyl or oxazolyl group, this group
bei ng optionalhé substituted with one or nore

s -

subst id-Géiare-NAdsmethylrZopipestyleirthieaviedhy]-

trifl ' r or branched (C, -C6) alkyl
and (é@f‘%@r{b%@gﬂéﬁ% 15 R3 represents either a
hydrogen atom or one or nore substituents chosen
from hal o?en atons and trjfluoronethyl, |inear or

br ancheth C(relN'(f@)'“’@tW‘rz,'p'P@QdW)MPBﬂM@JW”“}

(C1- : 'ﬁr%é( : l4.4. benzoyl ,

(C1- ;Iﬂltj |0I%9?B§?ém@ﬁ%%§ﬁ@ﬁp¥gn§/l car boxyl or
(C1- C6) al koxycar bonyl groups, or a group of general
formulg NRARS or 20 R5 or ., CONR4 i,n which R4
and RETRIEET? EROE BRI T ey b2 ARSIV ogen at om
or a lhne@iméhyibénsdifrie(Hytr&@ionk&yie;or (C3-C7)

cycl oal’kyl" group, or R4 and R5 form w th the nitrogen
atomthat bears 23 them a pyrrolidine, piperidine or

aci 0. e AR O R R Tl i B e

pyridylmethyllbenzamide.

3. A medicament, characterized in that it comprises a compound as claimed
in Claim 1, or an addition salt of this compound with a pharmaceuticaily
acceptable acid or alternatively a hydrate or a solvate of the compound of
formula (1).

4. A pharmaceutical composition, characterized in that it comprises a
compound as claimed in Claim 1, or a pharmaceutically acceptable salt, a
hydrate or a solvate of this compound, and alsc at least one

pharmaceutically acceptable excipient.

5. The use of a compound of formula () 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,




5 2. A conmpound according to claim1, chosen anongst

the followi ng conpounds:

2-Chloro-N-[ (1- et hyl - 2-pi peridlyl)-3-thienyl nethyl]-3
[

trifluo ronmethyl benza mde; 10
2- Chl oro- N-[ (1- et hyl - 2- pi per2dl yl ) - 3-t hi enyl met hyl ]-3

Thr eo SRR U REDY BEoB) (HISTFOMBENEE o Aicahol. ey

pyri dydgreivivediserdemTicdting Wissrdblsoandimidrairie.
Thr eo- 2-chl oro-3-nethyl -N-[ (1-al | yl - 2- plperldlyl) 3-

pyrid yl nethyl] be n za mid e. 20 3. A nedi canent,

&'l e LRy bitolurd o O ERaC G BRTRTHNCIHR 1, for the

conpoyndpaiationaf phmedwamﬂntdaﬂ ﬂreatnr&g:omttmﬂhesapam drarkinson's

alter tlvel dgrate .or a solvate t he, compound
of 0§ PaBN SO SRR B SRIBPSY 98 and other
char a“ép%ﬁﬁ@ @gh(ﬂ‘rohhég in 4d {d S8Sther aﬁﬁ%ﬁ%@ﬁe tl%%ltment orin

clainmed i , or a pharmaceutica ceptabl e

sal t, raondihérapye aod sleepbpoea, arfd fanineuceprptaotidn. and

al so at | east one pharnmaceutically acceptable
excipient. 30 5. The use of a conpound of formula (1)
as claimed in Gaim1l, for the preparation of a

medi canent for treating behavioral disorders
associated w th denentia, psychoses, various forns of
anxi ety, panic attacks, phobias, conpul sive obsessive
di sorders, various fornms of depression, 24 disorders
caused by al cohol abuse or weani ng from al cohol,
sexual behavior disorders, eating disorders and

m graine. 6. The use of a conmpound of forrmula (I) as
claimed in Cdaim1, for the 5 preparation of a

nmedi canent for treating contractures, pain,

Par ki nson's di sease and Parki nson-1|i ke synptons,

epil epsy, mxed fornms and other epileptic syndrones
in addition to another antiepileptic treatnent, or in
nmonot her apy, and sl eep apnea, and for neuroprotection.




