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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 conpounds of the invention correspond to
the 5 general formula (1) X N1 RL H\WO R2 in
which Rl represents either aihydrogen atomor a |inear

or

branched (C1-C,)al kyl group optionally substituted

(ot Ryl 0k PREER TR} G E nezaor, pERTVATIVES,

( C1- C3) BRRFARNTDON, THEREOY ANPNTHERAPEBIAICK PISEY THBRECF
optionally substituted with one or two nethoxy

groups, or a (C2-C4) alkenyl or (C2-C4)al kynyl group,

15 The emmﬂsda hgfir oghe atovestiome sormgspond to the
53u qéfgyn (fyon1halogen atons and trifluoro-

(Cl CA)aIkoxy groups,
from napht hyl, pyridin

and |1 near branched (Cl-C4)al kyl and
R2 represents a group chosen
ndi nyl, pyrazinyl,

pyridyl, triazinyl, indanyl [ yi—-Xqui nol yl ,
i soqui nol yl quinazolyl,N oxaryl  pht hal azi nyl
thienyl, furyl, pyrrolyly imydazolyl, pyrazolyl,

oxazol yl, thiazolyl, isoRazdiN Oisothiazolyl,

t hi adi azol yl , oxadi azolyl, tria¥olyl, 25 benzothienyl,

benzof uryl, benzim dazolyl, begzothiazolyl, indolyl,
i soi ndol yl, indazolyl, benzoxazdlyl, benzisoxazolyl,
benzotrlazolyl benzi sot hi azol yl, di hydroi ndol yI,

“pyrim|WgpielR dyl . furo-

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-C;)cycloalkyl
group, or a (C;-Cy)cycloalkyl (C;-C;3)alkyl group, or a
phenyl (C;-C3}alkyl group optionally sﬁ%stituted with one
or two methoxy groups, or a (C2-Cylalkenyl or
(C2-Cq)alkynyl group, '

X represents a hydrogen atom o©or one or —more
substituents chosen from halogen atoms and trifluoro-
hethyl and linear or branched (C1-C4)alkyl and
(C1-Cq)alkoxy groups,

R, represents a group chosen from naphthyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridyl, triazinyl, indanyl,
indenyl, quinolyl, isoquinolyl, quinazolyl; quinoxalyl,
phthalazinyl, thienyl, furyl, pyrrelyl, imidazolyl,

pyrazolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, triazolyl,
benzothienyl, benzofuryl, benzimidazolyl,
benzothiazolyl, indolyl, isoindelyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzotriazolyl,

benzisothiazolyl, dihydroindolyl, pyrrolopyridyl, furo-
pyridyl, thienopyridyl, imidazopyridyl, oxazolopyridyl,
thiazolopyridyl, pyrazolopyridyl, isoxazolopyridyl,
isothiazolopyridyl, tetrahydrogquinolyl and tetra-
hydroisoquinolyl groups, and optionally substituted



pyridyl, thienopyridyl, imdazopyridyl,

oxazol opyridyl, 30 thiazol opyridyl, pyrazol opyridyl,

i soxazol opyridyl, isothiazol opyridyl,

t et rahydroqui nol yl and tetra- Rydroi soqui nolyl groups,

and optionally substituted - 2 wth one or nore
subsith ueme sochonesea bBubsthaluegs @mmaﬁnzﬁnbm halogen atoms

(Clar%l) glr ?éps ocit )aI Ife u%gtﬂk% %ﬁkgxb X, )alkéll or

phen i“oral | y - Sub¥tit ut
su@emmlenggomgsaptﬂrcumlﬂey og@hsatt‘énﬁeéndﬂath One or more

tr 'éﬁb@iﬁ&ﬁé ( Gl kylg g (Ciaa%)g@hkoxyatoms and

gr oups npounds of general fornula

S0 PP parenSOPRnGS, oL SSenal Lo 2 (LB e

or in the form of enantioners (1R,2R) or (1S, 28)

t hey may exi st O the f ree, hases or
aciﬁ’-‘%dé??‘?SHngﬁl ﬁd? OFTS ugﬁur@agl ﬁlxllglt it the
t hafoxxh <bf1ethenphmadsracefnauzlee (1R R;ilch 28)e aesion | theel form
4 I [ di . .
ant?conv% gﬁ&%h%% ?@Ba% %%?Ig§§ Eéhétﬂﬁé? y exist in
10ceride oiwme@hfneeagbasss oyi afaagtdhaddimion aaﬂtgn
on the opiate receptors. Oher conpounds of simlar

structure are described in patent application EP-0
495 ouowRds . pff 3shrugEYRPs fdmidRat tg Shatered 3 t fempounds

fj_re@fm:nb qfnq@mfmiIsraodéb&%&éas,lmgyaeéﬂel wal-5 254 569
i seases ic.s np ons nausea and vomitin
preét®rred %%%%% of t hed Rt $Bn Iacka%Ef?93Y§lsﬁﬁants'
15thean@$ahetbcs5 FHBdaetepboranéndcshehrpproteutave 2&8gents,
actjyity, a iaf t | yvel
raiport chetBRilis BEC 88 Up hed ¥bije  receprors.
ger@tmrf@pmlcam@@ 33 wmme.ﬁam strughues aKen @scrlbed in

d% &R at 1%56’1%1-9%@%9‘14%?1 gbs5 3QsPIHGRES antagonists
|II strated Schenme 1 bel ow. upllng of a di am ne

%rala%rnuﬁsfph) inn whech traabmeRX aiqf aspsychotic
2Mkﬁdﬂﬁgré@9§? (wetiroRbgathar tdideades, 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 @sepecific 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
R; and X are as defined above (with R, oi:her 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.



hydrogen atom) wth an activated acid or an acid 35
chloride of general formula (I11) in which Y
represents an activated C}Igroup or a chlorine atom
and R2 is as defined above, § performed using the
met hods known to those skilled in the art. - 3 -
Schene 1 YYO (111} R2 X (I} NOYOR NH2 (Il) 5
The di am ne of general formula (I1) nmay be prepared
via a process illustrated 8ghS8paelre 2 bel ow. Schene 2
\'Li CHg~ / (VM I/ \ NCH3 NCBoc O (IV) Boc O
(M) 1 X (Il) ~~ N\ ~- N\ CH3 (M LlI) Boc OH

(MI1) 7/ XX \ HR OH(X OH (I \(1
(IIT)

NH,  (II)

5 The diamine of general formula (II) may be prepared via

a process illustrated by Scheme 2 below.

Scheme 2
i
X
?’CHB ‘gm
N. —— %
N CH, N _
Boc O (IV) : Boc O (VI}

X
(1) - ————e Ii]

CH OH (VIII) Boc OH (VII)

1

X X
(II) L R B
" R, OH Xy

OH {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



The Weinreb amde of formula (IV) is reacted with the
phenyl I'ithium derivative of general formula (V), in
which X is as defined above, in an ether solvent such
as diethyl ether, between -30C and roomtenperature; a
15 ket one of general formul a (%’I)’ I S obtained, which

is_re uced he al of t onfiguration of
gorks rided or) ToRtnettrides” TR0 R i A MO i i

K- $ﬁ&:ﬁ(§éddﬁiﬂ91]ﬁrd\hﬁﬁ':ﬁ&éh degr Jan( péﬁla@& goloent such as
[ithi,um

s olt\Fe rﬁahérlj{&]otzurar? :: %’ﬁ% dr : %% anrg hertemd_)erature

r odihe e panbamate. ofhegeaebahatﬁ:mﬁuigasne(ﬂféll)f omayl athen be
5(VId t b ed N 1anmJio

aI co% %‘ggnergée{)or#ucﬁgt%%ﬂ'%ﬁﬁ% a {I‘I:ctgwgctl on ofgenerall
m mrw,ﬂeem BITLthvias the hagkianu®inwn Bidedd&ydrddgn such

et her SOLMEOh §1Q.Q1hurﬁﬁn t]@*df"m&”o&wae(h OEh¥BCRIJ1QRM: such
t enper at ure_and ux tenperature. 10 The thre

al @oﬁqorcegffa&érﬁlgpaﬁwrfﬂ&:nubatr’%m TP t FETPELEHES ognd the

I Nty flNe: themsetat efeedi ate of general formula (11)
in which Rl represents a nethyl group, in two steps:

10t he al cohol function is first converted into 15 an
el erte ophirkeoc glooiol f wf egenprala fiethabesUfIdTdt eis then

O Wl dod s BEL) 05l TELABOCSHRLOLAGL 4 i dhrieran

ori nat ed So as di chl or onet hane

t hefoymulenéBIdf ia ek h zepYesents | anmﬁéhYBetEWéé%P in

0C £ @ Osf 980 t ERRCAREERB] i‘ﬂﬁcﬁ:li%neh%‘?tfﬁ@ﬂ |dSEE M into
is 20 then reacted wth ['iquefied aTrrrlninla at -50C,

|
15an ary| ebREFTreDBALAS &II?éWoI for gxamBled anelf thrltryyl fonate
as qoupUt-eLh avhe Eet%ﬁnof5eﬁt&ad1§snﬂm&'@lmeﬂﬁﬂdﬂ‘ﬁe, in a

e O AR L RRLESE ; BN APe CHUIH FSTRibte ana Th the
pot@msssamedny df o daasensanhalamhbrletlhhlamlnet hdedlween 0°C
toand room temperature, and the electrophilic group is
20 then reacted with liquefied ammonia at -50°C, in an

alcchol such as ethanol, in a closed medium 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 aqueous
potassium hydroxide, in an alcohol such as methancl, to
give the threo amino alcohol of general formula (IX),
followed by an N-alkylation wusing a halogenated
derivative of formula R;Z, in which R; is as defined
30 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 alcohol of general formula (X) thus obtained
35 is then treated as described with respect to the
alcohol of general formula (VIII). '

Another process variant, illustrated by Scheme 3 below,

may be used when R; represents a methyl group and X
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20

give the threo am no al cohol of general fornmula (IX),
foll owed by an N-al kyl ation using a hal ogenat ed
derivative of forrmula R1Z, in which RL is as defined
30 above, but other than a hydrogen atom and Z
represents a hal ogen atom i'n>t fe presence of a base

su rbonate in a polar solyent such
as%%&%@ % Lpf AR5 WBen ﬁ&%m@é’ﬁb%’r%?ur%xlme of
andfoxrgdix trXfé) aisoqulatefcngeaelr alf ofroremamgp leX)vishushe action

otéH nefleffyho {Hene LEALAS, ASRIBRPELAROCN { T €OBRCT otner

to 8enera or mi
pr GRS Rar gael , ag| mgthxﬂe@tbymcmcsmbeumemmyre The

be piserh whakn Rla19P" 8568t So@t&'?ﬁgal BOUFARRLS - (RII), is

represents .a hydrogen atom 1he pyridine oxine of
f orrhfity E¥bIsEfhatts nrazeHYdFSBeéli‘&ﬁ‘ﬁPe vnderhea hydrogen

actatgﬁbs;g{ef@,t hyin t rdHd u z@a%tﬂwewl fana&stawsan such as

I t h d 1 th
CertAATIE SRHESS i AP IRHES) OE 1 ARCOBBLa PGy Ofradqueous
foramnlch (@ddh , abs ethanoisuknmttﬂdithydrb)tmmn:at aofd. The
OIS aft A U FLIDRBHGL Sy (01 NEaPLESEACE, Yofresents &

sSuc at 1 num oxi n a mXtur )
al mrdnylancgmumqms X actepxestntbs eahamrwml Natom is

hyd:;]:?&bi:?édclﬁctﬁe -E?ﬁm{]-Q)ﬁ'émb?Q Q Y3 'Hr.li!:-?cure of

(I'l). in which Rl represents a grou
r epr erftve a MARF R LIIRETS- o%'%al‘ﬁ%'él |*ﬂeth%a$-'b?h$%f for

a YAadgleo/ @iyhhr oaaXier ealid, th%éIdN? then purlfled by
| € or

d| ast er eoi e sali | e .
5ot e AT L et 140 (O8N e, A1 A bEOTEed VEITR B mixture
reomf;/sa.‘ad:dmczht and of uheethahatsolfv@medidhoma methanel and

of A eanpt Bedeal A, CLOSL 9leP-8UthAY, TEINGNELeot somer

d| afsllér%bibﬁ@,ﬂ) (1R 2R; 1S,2S). 20 Schene 3 N -~ +N -
-~ (11, RL=CH3, X=H)

Scheme 3

(II, R,=CH,, X=H)
(XI) : (XII) :

The compounds of general formula (II) in which R;

25 represents a hydrogen atom may be prepared according to

30

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
oxidizing agent or with a Lewis acid, such as boron
tribromide, or via hydrogenolysis, i.e. an alkenyl
group, preferably an allyl group, and in deprotecting
the nitrogen with a Pd° complex, to obtain a compound of



N,, \ CH3 N~O (XI) I / (XIl) The conpounds of genera
formula (I'1) in which RL 25 represents a hydrogen
atom nay be prepared according to Scheme 2, with use
of a compound of general formula (I) in which RL
represents an optionally substi&uted phenyl methyl

y d otectlon of .the nitro

PheBhaedt o T i, “TLr LB T Rt pEaRT g0 Rai 3 hgdrogen
ageatowr mnth 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 the

ni t¥ogeavert h thePdchingl ex:orrp@u@ldsai of agevspadndafmula (I)
0 @eBEEabofiaiAY! Bof lond  eRIL S S

hyd rogengﬁgtgnﬁawgségeg% (fﬁ ﬁ%gl @gﬁééﬁhufﬁb?tlomers ot
genehal Fareel ad{ql?tese@es@@gﬁonmang edsphebelROPRpined by
(18 r&f@@ﬁ' Qﬁei:he()frac‘é?rﬁé NS slimsd 95¢OohS§AEHe FBYrmance

al sp, i ned by F |on of the racenlc
L grﬂF@ﬁ"EéﬁP mebiEEC) Qi 8 ChidRdt SRlapm, or by
(HPh@oDﬁtﬁoﬁhbfathémxiamml@ dwing esPlgénoradf féheula (1)
qsnlc am ne of geperal faornu é% II% 10 by u3|%#% a,
ch| Y NEE9such a§tAftar iAFRLi U Ranffor &t e aci
acudamnhbeanbﬁbnactaacada0|dmhennoyinaqﬂaﬁxnuuamgdbyor N-
ffa&ééegf' apgdy pi gl er enlal f£—§€i&¥éﬁéh' | zghjon ?I»eferentlal

di ast ertoi soneric salt, itn a vent of al coho
or a@%&aﬁal%@twa 1<5ferﬁantdﬂ@59éileé'c§qume§5§-t in a

accapBi8frt o Seheng bl h tHase | of %rCh'éihewﬁhﬁﬁegly via
an1de of for The racem c or chiral

Sani GR2BFiPEe F'élé’F\/)SYnt&}ﬁflaﬁ sBCFRECEBFo T oﬁcéswer 4 with
f oruséacf VA) chirgs]l bWeiA@epr apdted ofic forthunag t(@va .

method simlar to that described in Bur. J. Md.

Chem, 35, (2000), 979-988 and J. Med. Chem, 41,

(19TB¢, rs@enfll. ofhehiral Weinreb amide of formula (IV),

and also the ketone of general formula (VI}), may be
20 prepared according to a method similar to that
described in Eur. J. Med. Chem., 3%, (2000), 979-988
and J. Med. Chen., 41, (1988}, 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 Lett., 57, 33, {(199¢6), 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 to 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),
583-585,



phenyl i t hi um conpound of general formula (V), in
which X represents a hydrogen atom is comercially
25 available. I'ts substituted derivatives nay be
prepared according to a nethod simlar to that
described in Tetrahedron Left. '57 33, (1996),

59 59 h I I Xl
oo S0 B A BB TR g Bt P B (1)
desaora becrmmarsaa@&yernvmpbabtatr @xcER 368 0D6[2 Tdteloro-3 -
ﬁl&%&%&};ﬂ )géﬁ%‘ﬁ irﬂl%‘%ﬁgf Q£E8£gi Pl

hydrogen atom e pr pare |ra serl
ac@otidl ngvhirch ey hoe Paeparefedniderpsmanditusis gxgnparable

583%0 RLAGkLY qelsls i BB &4 O paeéﬁér%l gflqrdﬁﬂl%r( XEbLY ARE 030

be prepared according to a method simlar to that
destid Hel RaFHeHS FhatIs 352@1., 32, 12, (1984),
4893- 4906 and Synthesis, (1976), 593-595. - 7 The

acids and ac ch of raI f ornmu ar.e
o SPiamol eo SPhak] Bt TSt e 0o "EhE bephration of
(t rd fhumbeneblfy | Jgripmydds 16 mrfhazmeeﬁtten bO)Ijnlel elemental
acr b epar u |

10 conparfl%rgh@[@ tﬁblgée es%?’fiblggﬁ rsr§%§ gﬁt g‘g%plthgat}lp&'r%: on &
EP-aRizsd 03@olameh i n qrnfsium US-the36 %nolctltnee%xammES the
t hadnd:; d?\’gé%fl%]lbﬂfﬂfeé hee PLRD A, o}%&ﬂﬁ@&! of

conpoun e 1 nventi on. nta
m croanal yses, the IR and NWR spectra and the HPLC on

a Citd ahufleéHsN gavehl r:.fﬁtﬁ&réhthééééeina%é heitles of the
enantlo ric purities.o Eg oun %btalned The £ th
13 nu B IS, TPF T R hRsEEC etl S5 GHPM €
exargiles aiorereskxiEr £ 0 t hose |n the first colum of

the table given Iater Exanpl e 1 (Conpound 4)

Thr eo- 2, 5-di chl or o- (1- met hyl - 2- pi peridyl) (phenyl ) -

20 Bxanpllg -3- (G0 chk boxani de hydrochloride 1:1

Threo-2,5-dichloro-N-{ (1-methyl-2-piperidyl) (phenyl) -
20 methyl]-3-thiophenecarboxamide hydrochloride 1:1

1.1. 2- (Benzyloxyiminophenylmethyl)-1-methylpyridinium
trifluoromethanesul fonate

25 To a suspension of 35 g {120 mmol) of phenyl(2-
pyridyl)methanone O-benzyl oxime in 200 ml of diethyl
ether are added dropwise, at 0°C, 17.4 ml (120 mmol) of
methyl trifluoromethanesulfonate and the mixture is
gtirred at room 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-(l-methylpiperidin-2-yl)phenylmethanamine
ethanediocate 1:2
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1.1. 2-(Benzyl oxyi mi nophenyl net hyl)-i-nmethyl pyri di ni um
trifluoronethanesul fonate 25 To a suspension of 35 g
(120 mol ) of phenyl (2 pyridyl) net hanone O benzyl

oxime in 200 m of diethyl ether are added dropw se,
at 0C, 17.4 m (120 mmol) of ™ thyl

tri,fl yor onet hane f onat.e and t he re i.s_.stirre |
at 1o g’mgt errpe‘?’ %tb' )3 hOlﬂ’f[S Tﬁle ‘%{?%éﬁ B qu’enyl'
fomewhyké*ﬂﬂmenhx&pynddlﬂmnmtlonUmmflﬁunameuhahasulfonate
do Py gsgur d, h
proglfjagt |zgu edoef v\ﬁ?ﬁ c?;g;};‘&ép%?%lg |%§ |lr11-lt,ﬁ8 mi of
f oleftdangg sarg. Fh ml 2of 1N hydrochloric ac.::Ld in a Parr
ThreaQeeid - wmﬂﬂgérﬁﬂ&l ¥ig bR DAPGAT Benours.

et hanedi‘oate 1:2 .89 Mol ) of
2- (benzyl oxyi m nophenyl - nethyl) 1- et hyl pyri di ni um
tr |'IfHeUOé@H§hJSBng§sU| éﬁsoﬁéﬁat@@d o@§74uriﬂié)f ngghbédﬁ}prlel\?sure,
OXI ced .in et hano

s o' exdhactes FaE AiFRRSRstatn
ISﬂgﬂémmmEdphaBe5 h&urSseﬁhﬁaEéﬂathHLS eaqpebasedammonla
off n reduc ;€ t.he d ' Xtra
Ot (AT S tHaRa. Tz Bre, it ERERExEErE e Dlacted
oumltérquedmshazmmeahmesol LAToeri s wadddaa hetbeo awinbined

%hl ot t e h§ étrgﬁtyeﬂl %%Erd'ééﬁﬂ{rﬁﬁshhfaﬁe,Affﬂftermg

e CO I ne anl c _phases, ryrng. over

sodingmeaprexating | pEf | hhe &ﬁave%pesmﬁrn Fescac gressure,

solsve;ntg ur@%(yb&gy«:e rﬁ{diﬁ;ﬂ:urecomﬁrfsﬂn@f ebky Rodustythro
risin o of erythro i ast er eol soner are

obt Qﬁﬁfégﬂﬂﬁ rﬂgkcﬁREﬁ SPr epared by dissol ving

these 6.7 g of base in nethanol, via the action of

IRy t.h %} C [ [
m i wm%ﬁ%ﬁﬁéfo?eé Ssngﬁie aorlled alg 95%399{?@ thebe 6.7 g
of base in methancl, wvia the action of two equivalents
of ethanedioic acid dissolved in a minimum amocunt of

methanol.

The salt obtained is purified by recrystallization from
a mixture of methanol and diethyl ether.

4.7 g of ethanedicate of the pure threo diastereoisomer
are finally isolated.
Melting point: 156-159%°C,.

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

0.768 g (4 mmol) of 2,5-dichlorothiophene-3-carboxylic
acid dissclved in 15 ml of dichloromethane is
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.



The salt obtained is purified by recrystallization
from a mxture of nmethanol and diethyl ether. 25 4.7
g of ethanedi oate of the pure threo diastereoi somer
are finally isolated. Melting point: 156-159C 1.3.
Threo-2,5-dichloro-N- (I -nethylZ2=piperidyl) 30

(DB g%g)geghzhlhggggggnf)S carbo§?n1de h%%%%FWHOHS%%yl-z—
2 @1@e¢hﬁgﬂo@hﬁ@gﬂ&@ﬁﬂﬁﬁﬁﬂubmxyId@ss&&N@ddlsSﬁlvexslmn of
dlchgf % %@%%T nEthae%d&% % ggﬁﬁgﬁf;tgogt%gged at

Foun tone
trre@hyt&mpﬁaaam¢60f¢¢7Mﬂ npurk nnDI) of ethyl

5chloroformate are then added and the reaction mxture
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is stirred at roomtenperature for 2 hours. - 9 0.80
g Theomimsiureofia Hingated mgitly| water and extracted several

Pi Refdy | Jphe NGBl BRI MR SREVEE WAsHind ehe organic

di chl oronet hane i s added and stirrin i's contl nued at
ro@ﬁ?ﬁ@ﬁpeﬁ&?ﬁreWPBFr12aﬂ€ur§ en wthiaquecys 1N sodium

gdxiideh Wabkutrand,ext deging seyesal stddli&ﬁnWl gulfate,
dl% romet hane, After shlnggéhe or
e

IR, HEFRRATEH ShECatuRrthareE geduced
soburblsmm,redryl r@mverressuﬂcimmn suigat eputftielit er byg amdlumn

%ﬁ’%a@%a&%%r%fgﬁg ?S‘le‘ﬁg@ er 'e %%.?r-% Qi€ﬁ3‘£997/3 to

s. 195¢ & g@pctlmmtqﬁnglmhho@wr@w argzs/@t?ha@t e of
di chl or onet hane and nmet hanol. 15 0.6 g of oily product
i S obtained, the hydr ochl ori de of IS prepare

by Oaédlgng)fa L 1N REPIG N1 BF ohyamgém tbm Md&@qh%orlde of

2- pnaRrdNdls pHdpr&sy Wr@aﬂﬂﬁg ohf ot hy selvenbs wilefydrogen
redw;ed cfo pressure, e white solid obtained is

-propano

After evaporating off the solvents under reduced
pressure, the white solid obtained is recrystallized

from a mixture of isopropyl ether and 2-propanocl.

0.474 g of hydrochloride is finally isolated in the
form of a white solid.
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
i:1

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

11.8 g (43.3 mmol) of 1,1-dimethylethyl (25}-2-(N-
methoxy-N-methylcarbamoyl)piperidine-l-carboxylate are
introduced into 100 ml of anhydrous diethyl ether in a
500 ml round-bottomed flask, under a nitrogen

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



5

10

15

20

25

30

35

froma mxture of isopropyl ether and 2-propanol.

0.474 g of hydrochloride is finally-isolated in the

formof a white solid. 25 Melting point: 216-217C.

Exanpl e 2 (Conpound 5)
2,5-Dichloro-N-[(S)-[(29)-1-TrethyT - 2-piperidyl]-

(Pheny!d MaRDY) | b ophaneyS- ca1 0oxa 4t THALSSP ObhdEn in o
(29)0 /B benzistiyxreperafdi mydl-ohearamexy batle diethy8 gether are
(4 parol 1. 1-dj net hyl et hyl -2- (N

rre?%%l(y- l\l—arrl\.scfoéw cez}\r géa%yl )ﬁrﬁ pé&rg‘lx i %?I *Ear 8)3(‘)17. gfie %Fe reom
i ntrepeeatyne o B nl 3of owmwslr oudfitiest hyhydrbédysis a with

500, 41 £ Qg d , : j 19 QO

AR, paheOuE  ebhith, HIgTide DI, the paueous
(4PhE%D| }Sof sgparamesh] RWon dnrdpherfrictiedumyitiy  ethyl
70/ Ketadd Ur eTRE CyR AN e di eEhyliralier R  sodium
adg%g]rg%%w s%,zind the m xture is stirred_at room

te e foilEoTSE s, @BA erCMREVINRTRE i YRdsT  reduced
saipire¢@sragueand sateumcddddiiele $8| upueifikde by column
aqu j patated q an xtract. i th,

ot oS olegohy SAOBITIEE St ML EINEH T A e of
suléthyl d¢etaredanddcyohchexaneed under reduced

pressure, and the residue is purified by colum 10

chromat ography on _silica gel, eluting with a m xture
of 4cthyd @akebaltdaprodyetofsranbtaingg.qg of solid
pr QebTt 1 19 epOLhaL Negdz-1dEbEiNng point: 123-125C 15
[( BD = -25.4 (¢ = 2,22; CHRC12) ee = 97.2% 2.2.
L el nyresiar {aor 8 Foas A odR gt 3t

nmet hyl ] pi peri di ne- 1-carboxylate 20 4.68 g (16.2 nmol)

of J.4:d pf!lgi/rlng{:ﬂ‘}ieéﬁ% 2- bepfgylz - [ (28) -hydroxy (phenyl) -

methyl]l piperidine-l-carboxylate

4.68 g {16.2 mmol) of 1,l1-dimethylethyl (28)-2-benzoyl-
piperidine-l-carboxylate are introduced 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
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
conditions with 34 ml of water and 34 ml of agqueous 35%
hydrogen peroxide solution, and the mixture is allowed
to warm to room temperature while stirring over 2
hours.

The resulting mixture is diluted with water and ethyl
acetate, and the aqueocus phase is 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



pi peri di ne-1-carboxylate are introduced into 170 m of
anhydrous tetrahydrofuran in a 500 mM round-bottoned
flask, under a nitrogen atnosphere, the solution is
cooled to -78C, 48.5 m (48.5 niml) of a 1M sol ution
25 of L-Selectride(r) (lithiunt -

tri-sec-butyl borohydride) in tetrahydrafura r.e .
adocecghﬂ?rbp\ﬁ\fgg &érr?éﬂﬂg xPlr 51 lc@ti‘-:f‘?ole'd 5:1"&(}6\9 with a
t empettaine eoff ortiyhoawstafdeandsoftloheranéure i s

hydrol yzed slowy under cold 30 conditions with 34 n

of water and 34 ml of aqueous 35% hydrogen peroxide
sol4itddrg ek tpelen yeliewieihl apeedbtaitnedrmto room

5t eTREIaL W e, g 4€0 S{érLi g OV haw s o35 ghhe
regll:tlﬂti%g rﬁ'xture ig di | ut ed ‘Ve\nﬁicfzwlzv)vater ang?Sethyl
acetate, and the agueous phase is separated out and

extx act ech ¢ 1 (2L (1 aet Ry E-2 Abi B6rY@shi NPhéRP1met hanol
conmbi ned organi ¢ phases, drying over sodi um sulfate,

filtering and evaporating, the residue is purified by
- . seaumreln amdDOr aphy Ditlsihwh caaD@hinmehuthywdride are

i t.h 1 xt f h t d l.oh .4.49 .
109" yhikodidbaifnt, SNy, BEC RN R b 1o
(c 200. B8]l EMRCIR)ckszl —fVdsBY uhideér a nitrogen atmosphere,
I Sz - ( l-.get hyl - 2-pi izdyl | gt .9
g (i 1 pyECE B, | FeRLARELY MR e Wty Tof
i ntVfeERR i nt@f 50 wlﬁlfﬁﬁm%{et r kSTt LEAR) hydroxy

a 2fhdtyl )R eEkpsi péASHindDHLEa AbBkY1888N in 35 ml  of
atrmsg)heﬁe he m xture _i.s refl.uxed, 4. 4919 (15.4 ., ]

15 et L IARYATQIEAT oRT 61 ddeduPRe: S IHyfture 18 maintained
(19t 24 £ S - fiydr Xy hours.
(phenyl ) met hyl ] pi peri di ne-I-carboxylate in 35 m of 15
tetrahydrofuran are added and the m xture is
mai Theai meicktuate r dfs | wodled, 3. bydowlyzethesibwilyr ewith 0.1M
Cooéc?@asgi’ ol yg&&iigaowl Yadb£8: Q- IMoPOEASKT UNS@dI UR jrred
tartrate solution and 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 oily product are obtained.
25
2.4. (18)-[(28)-(1-methyl-2-piperidyl) ]phenyl-
methanamine

2.95 g {14.4 mmol) of (18)-{(28) - (1-methyl-2-

30 piperidyl)]lphenylmethancl 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 is allowed to return slowly to
room temperature over 2 hours and is concentrated under
reduced pressure.



20 overnight. The resulting mxture is filtered, the
precipitate is rinsed with tetrahydrofuran and the
filtrate is then concentrated under reduced pressure.
2.95 g of a colorless oily pr ct are obtained. 25
2.4. (195)-[(2S)-(1-nethyl-2-piperidyl)]phenyl -

met 2. 4.4 .

(TefHSE T dppntd?. S50 InkBauced dneq a9, aycoclave
andcIPPYA M iUthme| paghetiei ethyrem sedaaedled dducer°C, a
| Nte1A%k fn Of o ANMYKK OUSe ¢ 10H AU QT AIRI H@NE I 30 dbove in
round- bott omed fl.ask, under _a nitrogen "at npsphere,

t he* hrdth uRFi SEECHES tetrnol 118 mddedy, 4anfphepfautoclave
snetianessdddymd Cot Ditéle B6£ 89 BEGeLE. and the m xture

is allowed to return slowy to roomtenperature over

2 hours and is concentrated under reduced pressure. -

12 THe gnittedte appotransfeirtbdoduted a ntaurad-otitomead ef 1ask,

equi,pped with a magnetic stirrer d cqoled tp -5
SO orobveing MRdhavemmranad cobf cpiits” destiset, podpsure
nm agid abds ukeieehanel iscihdted, Imd thee Horoc| efe af oily

is an irred 48. PR ' 8 f:%at i .
10, 7 BRqfct STngth] 480 Udq pLERUAE, phafnli (A fkation in

ar echesy ok kewingf$temdder reduced pressure and the

amine is isolated in the formof an oily 10 product,

which is used,wﬁ hout further ?ur;ficatiﬁn in the

fOH'OﬁI\)i FPg'%T%bc.: :5c_>—N— (18)-[{25)-1-methyl-2-

2, 5- D chpDper Y1 Il PhéhiyD) méehpl hyhidphene-3 -carboxamide

pi peri dyl n t hyl ]t hi ophene- 3-carboxam de 15
15hydrochlré‘%clglgye&iﬂi}ga%#'gl(l. 88 mml) of

2,5-dich|orothiophene-3- carboxylic acid is introduced

Intp ”180f ﬁﬂiQﬁﬁgffhan%f'1Eb?Eihfghlorothiophene—B—

round- bot t orred ask,

carboxylic acid is introduced into 15 ml of

dichloromethane in a 250 ml round-bottomed flask,

20 0.31 ml {2.25 mmol) of triethylamine and 0.21 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 dissolved 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 aquecus 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 containing 0.1% agueous

ammonia. 0.368 g of oily product is obtained, the



20 0.31 mM (2.25 mmol) of triethylamne and 0.21 n

(2.25 mmol ) of ethyl chlorofornmate are successively

added and the mixture is stirred at roomtenperature

for 1 hour. 25 0.38 g (1.88 nmmp]) of

(1S)-[(2S)-(1-nethyl -2- pipe?i%@l)]phenylnethananine

di j m_of . dichloronethane is, added,.and

St PR LS Mo abeh O e R Rd r ¥l it lon of a
hout sIN %0 et onp xe Tireydsogerathelionided dat 2rpaogancl .
extracted several tinmes with dichloronethane, the

organi c phases are_ conbined, washed with aqueous IN
sodiiffhydryRPEFatdsput ioRE dithed ovelvertdi uinself atleeduced

santFdddieFed, t8@dzoig ikl etk sts199ReeN e S Widelure of
reduced pressure, 35 The crude“residue is purified by

col UTRF AR at Y abFRPTIRY L FR@T gel , eluting with a
98/ 2 mi xture of dichl oronethane and met hano
co | ni ng_P0.19.aqueous. .amoni_a. 368 of ojly
or ol 9 obpResRailoRiee 13 SpadddnistiReat Shite form
I S @ff eparzlke byeblow teehidf a 0. 1N sol ution of
hy ide jp, 2:propanol . After evaporating off
10, hgiéﬁf;{so vhe(%t%&{ﬁg' 148l =1 DEOP

)l under reduced "5 pressure, the solid is
reckktal+i+e% 6 r btn = o XPUs eCBSOH 2- pr opanol and
i sopropyl ether. 0.36 g of hydrochloride is finally

isolated in the form of a pale yellow solid. 10
Neﬁﬁﬁitic%a@i@%cl%] 25D = +45.6 (¢ = 0.99);
?E&@dsffﬂanﬁt@hﬁof&bﬂPPE?ﬂflﬁbromethyl)ph?nykﬂ-NE[(%-
reg-4-12-chloro:3-(trifl uoronet phenyl ] -
15 o TR 17 I S bh P IRL PR RV HAE A b apgbhe-22
c ardrorizoxatei dy dnpdhdbeniodeide 11011 g (0. 344 mol ) of
4-(2-chloro-3-(trifluoro-

0.1 g (0.344 mmol) of 4- (2-chloro-3-(trifluoro-~
methyl) phenyl] ~-1H-imidazole-2-carboxylic acid, 0.066 g
20 (0.344 mmol) of 1-[3- (dimethylamino)propyl] -3-ethyl-
carbodiimide, and 0.047 g (0.344 mmol) of 1l-hydroxy-
benzotriazole digsolved 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.

25
0.072 g (0.344 mmol) of threo- (1-methyl-2-
piperidyl)phenylmethanamine (prepared according to
Example 1.2) is added to a few mli of dichlcocromethane
and stirring is continued for 6 hours.

30

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

and methanecol.
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20 (0.344 mol) of 1-[3-(dinethylam no)propyl]-3-ethyl
carbodiimde, and 0.047 g (0.344 muol ) of 1-hydroxy-
benzotri azol e di ssolved in 10 gl of di chl or onet hane

are introduced into a 50 m~ rdurid- bottoned flask and

the mxture is stirred at roomtenperature for 5

m nutes. 25 0.072 g (0.344 mmol) of threo-(1-nethyl-2-
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soFFYesR L Ligdk inmt-h 104 MRl Sfush i eameind -
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the solvent is evaporated off under reduced pressure.
The residue is purified by colum chromatography on
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conmpounds of the invention were subjected to a series

of pharnmacol ogi cal tests that ﬂgrmnstrat ed their

val ue as therapeutically active’substances. 5 Study of

gl yhene qqnmq:sma apfonthe Skevedtioe| [werexputgsictgd to a

{ nesdial by Co AUPRA-RAABIARELEN lktls %Up&e%%gra[éég]their

gl ycine 1| s st

neUfdEHE t3| tlaqerm%}cekbnestn-get gubasanees. human

transporter glyti by nmeasuring the radioactivity 10

|ncrrate |n t he presence or absence of the test
ARSRPUECALION npaB) A B K-N-HMC cells

48 d’nﬁpm%ssm@l tatﬁeSn@tﬁré el&ﬁlf!dn}ﬂdr:]irﬂngpaﬁﬁ’efl Qnya@ct in.
Men e ne
otV d BNaREn el | BT HMECARENAd TR S EREY T cells

buffhuman neuroepithelial cells) express?ng the native
enazin t hanes onj c

aC| d’;rgal{ﬂygli:fgégﬁgpg?% é]'&tel nc}ﬁbag%lgHrf‘ § b Oaca&lVlty

1037Gnerrprraredernce thehamradenns f or (zbmence km?tch)le test

or Ami&sda COMpRUNGe 81 5 VA LOUS,§¢ E%Ht raLi %Sm&?o?fﬂgsr for

10 MM of glycine (determ nation of the nonspeci

uptkIouad #PofPfARY gPyerreatsfeciiti aepﬁéh tfibmompectin.
nCigrimmeh)k adlé?yt e eldedxgaigmaaid Onthe catduedmeli®tm is
10 fA ey And’End Ll s "R | QL d S JVSANSY BYens -HEDES

15 Dbuffer ([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
radioactivity dincorporated by the cells is then

25 estimated after adding 100 ul of ligquid 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

30 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 have an ICs, in this test
35 of about from 0.01 to 10 pM.

Study of the glycine transportation in mouse spinal

cord homogenate

The uptake of ['Clglycine by the transporter glyt2 is



washing twce with pH 7.4 Krebs-HEPES buffer. The

radi oactivity incorporated by the cells is then 25
estimated after adding 100 1 of liquid scintillant and
stirring for 1 hour. Counting is perforned on a

M crobeta Tri-Luxes"' counté??gﬂﬁeefficacy of the
comgiouhiced sidetmyuseedpiynaleansréf Homedethle WoyChnésssuring

th on ' co reduce %t he
RSNl En Ly comangolgho Qe Whidite o
di fefmenase of tesddieenpdwndy i ncorporated by the
control batch and the batch that received 10 nM of
gl yci ne. The conpounds of the invention have an | C50

5 nAfffer testharsizing dbleet anival 8. dmade PFLMILSau@rasio mice

th%élgﬁiﬂgfidaﬁépQSté“dﬂ7ﬁHérE&§eo§ptﬁé|eX@@@iment), the

honmogenat e Th t ake of 14C yci ne
traﬁi%ﬁ@r ’@‘Eyt’ each pglimg &%drﬁﬁlﬁgésgegﬁvﬁgl weighed
corahdﬂog’ogeéat Q:rbylﬁeasmeﬂgsatﬁﬁbeé adireadionddenized in pH

| NOPIPOLAT S, Y SENE Ber ADCNER oy hedheqmyatiy) -
10fa1@rmdleraznmemkgdnesyﬁbmm 2Bcddin tie aaypobpbheion of

ex [ )ae t inal cord of each animal is
ra%lrﬁ}er r?o%e essv\%éi)ghed and stored on ice. The

sanpl es are honogenized in pH 7.4 Krebs-HEPES buffer
([ %c( 2y oxymbE¥hit &0 al.rreo Pféﬁﬁw&@é&aﬁ&?uhbomﬁmms at

aC| gl a B@oportlon of /g of tissue

EhatR 4P REEsRed PH A0 nkRebasHEPE $obarear and
15t heamrmw@orﬁ;so@ﬂrwaé KaehsubERBRchutkat iang, bhr Q:ff 10 mM

o 31 cFRgE i HERLARL A T hongbathe i€ igrane.
gly ﬂbglgpenefKspacummd)actﬂmitym}/mﬁﬁlanémmbém is then
g?daidgi%%# ?ﬁt@s Z/C 393 E%”Q' f‘i%‘ierﬁ&?éérﬂf}:atmn

reac ion 1's quenched_ by vac
filof a9 ggM. The reaction is quenched by vacuum filtration

20 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
25 difference in radioactivity incorporated by the control
batch and the batch that received 10 mM of glycine.

The compounds of the invention have an ICss in this test
of about from 0.1 to 10 uM.
30
These results 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 wvarious forms of
anxiety, panic attacks, phobias, compulsive obsessive
disorders, for treating various forms of depression,
including psychotic depression, for treating disorders



20 and the radioactivity is estimted by solid
scintillation by counting on a Mcrobeta Tri-LuxTM
counter. The efficacy of the conpound is determn ned by
means of the 1C50, the concentration capabl e of

reducing by 50%the specific 2'Li'pt‘ake of gl yci ne,

defdanekd byt hel @shdll f dlensaceri weaadngadtrioni tal cohol, sexual
I NGQY; at ed ont .. bat.ch he bat ¢ch_t hat .
e Ao HBF B e i AT e B O Peating
i nEigragdmehave an 1C50 in this test of about fromO.1

to 10 M 30 These results suggest that the conpounds

of the invention may be used for treating behavioral
5di YORRAVET asEBei samParnde deferihien, ipygehdsns mawy be used

parfds«L Widdat St gRPRFEN1 Aubdeli ebaRlrab@ifeandh rheumatology
producti ve forn% and, 35 acute qr chronic
Fartey AR i

extd%by AR Y nBFol ptdieing s gpastic

t hedrteaidmnteof of amiedis faafynsopf ceabirally,oPedie, for the

attack obi a C ul.si ve obsessive . disprders, for

fr o T BB H8raatien 2nq neRlarhge Pin of
10psyidigitt ¢ tepresdévatef ointepattpg difser dérsatizy intense

ca or%_ad}_i . fraom.al c [,

sexua /%e%\%?’%?bd?g%‘? ers; _eat ér%g“%.g?% erggcgndlr}tcfra?table

tr @@ithg fargriaiesding VBaskiapon! e didgRAMdandf Rarkinson-

| NVieidd AYiYo® &F eHeutBiebbRathPYvRabRE Bl nMesClifiduced by

contracture in rheumatol og and in acute spinal,

pattFHTRAEPEHS 1 1 edtGg s'i:%%?ti 19 coRFLA Ay es RFfimary  and
15Medddaidaf eRimit=ali vd giemdille@syt hef syimpbentee complex

- Bp vl odE 08, AR b BheR, bl ' Smaromes

gﬁria;i agqiiatﬁmnn@mr ogmoilbepaiamtiegileptdct abfeatpenn, or in
form&r{cﬁﬂ{é#yp ar £5PSPReS 1HeSRARM AN0E Péiéégsgggeéi,k%nd for
synptons o eur odegenerative origin or Induc y
ne SHIERYESCE Nt reati ng partial primry and
20
Accordingly, a subject of the present invention is also
pharmaceutical compositions containing an effective
dose 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
intraocular administration.

The unit administration forms may be, for example,
tablets, gel capsules, granules, powders, oral or



15 secondary generalized epil epsy of sinple or conplex
synpt onol ogy, m xed forns and other epileptic

syndrones - in addition to another antiepileptic

treatnment, or in nonotherapy, %or the treatment of

sl eep apnea, and for neuroprcﬁ ction. 20 Accordingly,

a simjestalbke t hesqhusions | nvamnt | usperdsms,  transdermal
Phagdmansl | S| sGEPBESLLLP8S . C@Bﬁlﬁﬁ@' ng lﬂlﬁe%y%yedrops '
dose of at |east  one conpound according t

i NVt iR erilwwén%r?%ft%s@abra@mpnaﬁm@egm cally
25 acceptable salt or solvate, and as a m xture, where

propriate, sui tabl e exc ts. Said_excipients
ac’tf{)se r‘&&corgPﬁﬁ'sto e ﬁ#ﬁg? ced caPl EBF’m afd daily
theadim:rsidra‘mﬂmofofSOf&dﬂii nicstolat itap. e mg of active
Ut caI co Qsi tiz.on ccording,to the .
A Ca T ofi cROY 1¥PigRLy  AGEPFARAg) to the
subnnhaneth,fmrmranuscular, i ntravenous, topical, 35
intratracheal, intranasal, transdernal, rectal or

i ntraocul ar adm ni stration. The unit adninigtration.
10f orfms pispPaee tablekanphepharabretticgdl veddsdiess which may

gr afell egompRWRer S, ofl algOlyentls 2 iedreCt 2RLLaRRLUL IS oge,
or susgen3|ons fransder mal patches or _suppositories.

Po MYt ahkingd Caldilane Ry Bershui seBfedqaulating
t opidcplvaaths Ni Ebtatnlrfﬁtarﬁzesabﬁindérb f @B RiTe, 1i¥one,

X
aIIo a da|I dn1n| n of fromO, 01 t of
o e A AR Poe Pl Pl \/ve?'ifwt)'acég]ﬁo‘? Fho for
15¢ he:.nsgmm cailimm and Iubpu.epate t Folretinystance magnesium

phage”%%# calryehigl g e @g@aﬂfetf_‘-?ﬂagaﬁgtgf or sodium

di luents |nstance Crocr
cdﬂﬁﬁ%ﬁ%@or %m%¥%h?:anér¢orﬁdﬂaﬂln§0 the “micronized or

nonmicronized active principle. Wetting agents or
surfactants such as sodium lauryl sulfate may also be
20 added.

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 various 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 1ligquid or

35 semisolid pharmaceutical wvehicles.

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).



adj uvants, for instance binders (polyvinylpyrrolidone,
hydr oxypr opyl net hyl cel l ul ose, etc.), glidants, for 15
instance silica, and lubricants, for instance
magnesi um stearate, stearic acid, glyceryl

tri behenate or sodi um stear}dz%lﬂﬂarate, are added to
the mcronized or nonm cronized active principle.

Vet i rs. syrfa s_such as sodium/l aur
Sl rendgelt ol oW A o RL A" AP NA TR KLY or for
t ecMiquies rRBA e dbr et figinot | 0f, dirgps gmayul @ehbain the
Wely (griandl g{ 985 Iehgbggghta&ng‘fit%? dNgwkabkakbs , MYl rably
pl ai n, sugar-coated, for exanple coated wth SucCrose,
Sor ot PEHIHEXRR | oBUCPBEYREr s BEthylparabgnt agre Propyl-
MatRiraich ad@htEed desd RdydPiad | aME & adyd,
del ayed or sustained release of the active principle
by nmeans of polyner matrices or specific 30 polyners
userthd nwither cpépegsibhe phoRdet sgelind apsahebest BAy contain
actj.ve principle.is.m.xed wth_dr har maceytica
vetfi ¢ C‘E%Yﬁp%lﬁmc%ﬁ&, at y2oMt Sor'h aﬁ%ﬁﬁ?rﬁf"“ts or
10hotwetdinang)ggent s quod odispérsentsol sdch as polyvinyl-
ph it 4 vehi gl egq Lhe .gel,. C b ar
oriﬁogt”#ﬂéﬁgbr %#?hoé%s§ flq%%cg§§¥%5§n§%¥a33P§ F1avor
hawhagiiars sust ai ned or del ayed activity (for

exanple for an enteric form. - 23 A conposition in
t he. f orm of syrup,or elixir or for adm nistration ]
i n e %%q?ﬁﬁfa%mbﬁgs FE Lot al'iet AE i P& FUBRASHOTLes

15t ogatdiaired t hwathweebrders pr ehatabl ebta cal or tRef r asectal
sweet ener,, neth arahben ar pro - r.aben as
S BB Y R, Al READNE” TR 02" ponyecnylens
wateelnyatilsper si bl e powders and granul es may contain
the active principle as a mxture wth di spersants or

10 wetting agents, or dispersants such as polyvinyl
py A¥BIG(he, SUARSRLLONG) t h iSREardfer sSahtne | gPedutions or

20 injectable sterile golutions containing pharma-
cologically compatible dispersants and/or wetting
agents, for example propylene glycol or butylene

glycol, are used for parenteral administration.

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

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

35 1in-0il or ocil-in-water emulsions having the appearance
cf a cream or a gel, microemulsions or aerosols, or
alternatively in the form of vesicular dispersions
containing ionic and/or nonionic lipids. These
galenical forms are prepared according to the usual



enhancers. For rectal admnistration, use is nmade of
suppositories 15 prepared with binders that nelt at
the rectal tenperature, for exanple cocoa butter or
pol yet hyl ene gl ycols. Aqueous_suspensi ons, isotonic
saline solutions or 20 injett%%lé sterile solutions
comtedihods) pharha-f tel dgi caféy conpatiebheidhspersants
and/or wetting agents, for exanple propylene glyco
or butyl ene | ycol, are used for parenteral
adfinahkat | She 2oharmacent veapr iquigsiss tnmynsal socbeding to
forypd atgdehni ibhe hQyMcd{ediEr Ogﬁeﬁy 651t RPY 0Bakb¥und of
wi th one or nore_supports or additives, or
Sal tanREaveFgrLA o Jol yREheknAGtiver pPringiples that may

?yqiadax%%f% (tfﬁm_sﬂﬁié rratraatﬁtaﬁﬁ, st %iﬂdé_ed-diltrs%ﬁ?e&@t R and
or : e.fopic conpositions according to e

i n\ﬁ;‘ﬁ%‘?aoghes c’cﬁ‘&:’r?%&e‘g HAYem that is conpatible with
the skin. They may especially be in the form of
aqueous, al coholic or aqueous-al coholic solutions,
gels, water 35 in-oil or oil-in-water enulsions having
t he appearance of a creamor a gel, m croenul sions or
aerosols, or alternatively in the formof vesicul ar

di spersions containing ionic and/or nonionic |ipids.
These galenical forns are prepared according to the
usual - 24 nethods of the fields under consideration.
Finally, the pharmaceutical 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. - 25 -
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Cl ai ns

1. A conpound corresponding to the genera

formula (I) X N1 RLHN.O R2 5 in which Rl
represents either a hydrogen atomor a |linear or
branched (Cl-C, )al kyl group optionally substituted
with one or nore fluorine atons, or a (C3 10

C7)cycl

oal kyl group, or a (€3267)cycloal kyl (Cl- C3)

al kyl group, or a phenyl (Cl-C3) al kyl group
optionally substituted wi thCéaémsr two met hoxy

gr oups,

al kynyl

or a (C2-C4) al kenyl group, or a (C2-C4)
group, 15 X represents a hydrogen atom or one

or lpor eA sedrpeun@nteorespondingn kgl oged @enaralndformula
trifluoregethyl and |inear or branched (Cl-C4)al kyl
and (Cl-C4)al koxy groups, R2 represents a group chosen

from naphthyl, 20 pyri d] nyI L mdinyl, pyrazinyl,
pyridyl, tr|a2|nyl P [ ', quinolyl,
|squ|nonI qU|nazonI, pht hal azi nyl

t hi enyl, furyl, pyrroly W earalyt, pyrazolyl,
oxazol yl, thiazolyl, is&&azolyl, i sot hiazolyl, 25

t hi adi azol yl , oxadlazonR HNLazgdyl, benzot hi enyl,
benzof uryl, benzi m dazol ﬁ bdnhzot hi azol yl, indolyl,
I soi ndol yl, indazolyl, benzoxqgolyl benzi soxazol yl ,
benzotrlazolyl ben2|soth|azolﬁl dlhydroindolyl,

pyrrolopyrldyl

in whic

R: represents either a hydrogen atom or a linear or
branched (C;-C,;)alkyl group optionally substituted
with one or more fluorine atoms, or a (Csz-
Cs)cycloalkyl group, or a (C3-Cq)cycloalkyl (Ci-
Ci)alkyl group, or a phenyl(C,-Cs)alkyl group
optionally substituted with one or two methoxy
groups, or a (C2-C4) alkenyl group, or a
(Ca-Cq) alkynyl group,

X represents a hydrogen atom o©or one or more
substituents chosen from halogen atoms and
trifluoromethyl and linear or branched (C;-Cs}alkyl
and (C;-C4)alkoxy groups,

R, represents a group chosen from naphthyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridyl,
triazinyl, indanyl, indenyl, guinolyl,
isoquinolyl, quinazolyl, gquinoxalyl, phthalazinyl,
thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, triazolyl,
benzothienyl, benzofuryl, benzimidazolyl,
benzothiazolyl, indolyl, isoindolyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzotriazolyl,
benzisothiazolyl, dihydroindolyl, pyrrolopyridyl,
furopyridyl, thienopyridyl, imidazopyridyl,
oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl,
isoxazolopyridyl, isothiazolopyridyl, tetrahydro-
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35

30 furopyridyl, thienopyridyl, imdazopyridyl,
oxazol opyridyl, thiazol opyridyl, pyrazol opyridyl,

. i soxazol opyridyl, isothiazol opyridyl, tetrahydro - 26

qui nol yl and tetrahydroi soqui nolyl groups, and

optionally substituted mﬁth_gﬂ@ Or nore substituents
chosen from hal ogen atons an (C1-A4) al kyl,

(Cl-C4)al koxy, thio (Cl-C4) alkyl or phenyl groups

opt | onajdnmﬂqmt | Akl edtwtisahg?aeo%oqﬁ%a1§;l1bstcjztdiﬁ:@,s and
chosen fr.am hal.ogen atong E g trifl,u roneth%l

( C1- c4)H AN (c1SEﬁf tkbk§d g 61}63“ 1008 t h&%f or fOTe
of fresdhﬁﬂiuuenﬁsacuﬂxﬂﬂﬂitl&&o&althalageﬁbnpﬁﬂaﬂs and
accordi 0 iml, aracterized i

chosen‘gﬁogéégiﬁ¥gl- T@gégfg?gkafghlo ﬁ%lché?E§V12 or
pi per i @nenyEheaybhps metdtyil dnagk i spbenetatledxanim one or
hydrochlqd d

25 b ¢ |oro§hﬂ’f%§tum§) TR%RTRy 2 palogy atons and
(phenylt)r AEtAY td’]aih]ene 3Cca€b)o5k He Wocﬁpmrﬁldealkoxy
20 1:1lgroups,

p
Threo-4- ] chI ro 3- i f1yoronet hyl)phen
mot hy! A2 RHARA AT At deadf st bon salt.
car boxam de hydrochlorlde 1:1; 25 3. A nedicanent,
char ac n_th Lt conS|sts Qf .a c ound as .
?alne ﬁﬁﬁﬁﬁﬂlﬂ cg&dingsota- 9&ﬁﬁﬂhr%ﬂce§$$E%?QeIlZEd in
conp05|tha¢n,ltcha?r attosrarz ednangsthat it conprises a

conmpound as clained in claim1l or 2, conbined with an
excipient. 5. A use of a conmpound as clainmed in claim

1-orThregr2, 354t rBlprepardtilomeshyd ~dediicemdsty fophenyl) -
t me@hiyng -308ha\ ﬁﬁéﬂedﬂﬁﬁ&i&ﬂfﬂé‘ latetb W dd 1:1;

denentia, psychoses, various for of anxiety, pahic
- 2,5-Dichloro-N-[(S)-[(25)-1-methyl- Z2-piperidyl]-
(phenyl)methyl]thlophene 3-carboxamide hydrochloride
1:1;

- Threo-4-[2-chloro-3-(trifluoromethyl)phenyl]l-N-[ (1-
methyl-2-piperidyl) (phenyl)methyl]-1H-imidazole-2-
carboxamide hydrochloride 1:1;

3. A medicament, characterized in that it consists of
a compound as claimed in claim 1 or 2.

4. A pharmaceutical composition, characterized in
that it comprises a compound as claimed in claim 1
or 2, combined with an excipient.

5. A use of a compound as claimed in claim 1 or 2 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



attacks, phobi as, conpul sive obsessive disorders,
various forns of depression, disorders caused by - 27

. al cohol abuse or weaning from al cohol, sexual

10

behavi or di sorders, eating disorders and mgraine. 6.
The use of a conpound as claiged_in claiml1l or 2 5 for

t he prggﬂégﬁion of a nedi canent for treatin%
contra 105 9i }PUSRr KPRsoWeaningeafEomndalcohol, sexual

Par ki nSgghavker syipd pa8rs pPeLEPAY, dis¥edeker BRd@Rdgraine.
ot her epileptic syndrones in addition to another

antiepileptic treatnent, or in nonotherapy, and 10
sl eep dPmeausandff @ oeupopndt @st iddaimed in claim 1 or 2

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.



