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N- [ Phenyl (al kyl - 2- pi peri dyl) nmet hyl ] benzam de

derivatives, preparation thereof and therapeutic use

t her onpounds of the inventi 2560 42
L8 EEQRZP§P9F%rw| a (1) 9 (1) 10 in WCRPEESSRE]G0d

r epr r~a.h or

B i e ool
sOBsiveGiEgsw t ArORRTBFIABr iRt G fasrepputic use
akkypybegroup; R2 represents either or two nethoxy
groups, fluorine atons, or a (C3-Cl) cycl oal kyl

(C3-C7) cycloal kyl (Ci1-C3) al kyl group, or a

pirasy| cSkhpGahalskylofgr ae optrivosad ign substi¢spendw th  the
one_X ripresen S q&gher or (C3-C7) cycloal kyl C3)
agﬁﬁﬁra OSSFmg 8r ‘a (C2-C4) al kenyl group, or a linear

or branched (Cl-C7)al kyl group, or a

(C3-Cr)cycl oal kyl (C1 a, hydrogen atom or one or nore
substituents chosen_fraom hal ogen atons and trifluoro

methyl, linear or @

in which

R; represents either a hydrogen atom, or a linear or
branched (Ci-C;)alkyl group optionally substituted with
one or more fluorine atoms, or a (C3-Cs)cycloalkyl
group, or a (C3-Cy;)cycloalkyl(Cy-C3)alkyl group, or a
phenyl (C;-Cs)alkyl group optionally substituted with one
or two methoxy groups, or a (C;-Csj)alkenyl group, or a
(Cz-Cs)alkynyl group;

R, represents either a linear or branched (C1-C7)alkyl
or {C3-Cs;)cycloalkyl group, or a (C3-Cy)cycloalkyl (Ci-
Cz)alkyl group;

X represents either a hydrogen atom or one oOr more
substituents chosen from halogen atoms and trifluoro-
methyl, linear or branched {C1-C¢)alkyl and
(C1-Cg)alkoxy groups;

R; repregents either a hydrogen atom or one or more
substituents chosen from halcgen atoms and
trifluoromethyl, linear or branched (C1-Cs)alkyl,
(C3-Cs;)cycloalkyl, (Ci1-Ce¢)alkoxy, phenyl, cyano, acetyl,
benzoyl, (C1-Cg) thicalkyl, (C1-Cs)alkylsulfonyl,
carboxyl and (C;-Cg¢)alkoxycarbonyl groups, or a group of
general formula NR4Rs or SO;NRiRs or CONR.Rs in which R4

and Rs; each independently represent a hydrogen atom or
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branched (C)--C6) al kyl and 25 R3 represents either a
hydr ogen at om substituents chosen from
trifluoronmethyl, linear or (C3-C7)cycloal kyl,

(C1-C6) al koxy, benzoyl, (Cl-06)thioal kyl, or one or
nore hal ogen atons and branched (d -C6) al kyI

Qenly:’.n gg @fﬁ%/ Tc&g%};?% ) &1yd SBH oy, C—;$@ycloalkyl

carbox onyI roups, or a group

oﬂrogl@nerfw Rorﬁﬂ‘liaRNRAfRB‘“br WCoZNRARE & tEeRIRs Fem - that

wakehsRArnand RS %?ﬁkdﬁﬂﬁﬂ@@de@hmbﬂﬂﬁﬂm§eak‘amorphollne
hydrogen atomor -2 a linear or branched (Cl-C6)al kyl

o 1f83- C7) cycl oal kyl group, or R4 and R5 form with
t he nltrogen atomthat bears them a pyrrolidine,

p&%%rl ?? Qhqdo 8?0|f5§hui% ggIP ?ﬁﬁnﬁﬁﬂpo%ﬂEﬁ 8& three

mJIa ontarn two o syrmetrlc centers i
depmﬁmgmn wiestdeers ROqpendingoseni ophether 4R:5 &  in

obheY ARy, thys exisf LR khe THQr mof enast iQMmeits Of the
]roaster eoi soners. these 10 enantioners and

dﬁ@ﬁ‘br eBfsonERENtARESEPso RExt ufé8stpREPegpmers.  These
| BebudiiBeheh-aC eRInE ”H&b@t@%eoﬁ@bﬁb&%rt ahdt helso mixtures

entiqn. Mre particul arl oupds_of f
(RO MRS BBt (PG En bar ¥, o Aehe
(iRve2R)ipnor erythro ((1S, 2R) and (1R 29))
enantioners or diastereoisoners with a cis or trans
stereochem stry of the piperidine substituents, or as
aMpirgt uper bt celighlyi sdvhe s Corpommescofpoliieigka (1) may

f araula i )t hBRY £8¥%hSbf nHA e f oy of 2sbases orimf 2Rr)) or
aci d-addi ti on sal ts. Such daddl tion %J)t)s

eryt hro ((1 2R) enantiomers or

diastereoisomers with a cis or trans stereochemistry of
the piperidine substituents, or as a mixture of such

igomers.

The compounds of formula (I) may exist in the form of
bases or of acid-addition salts. Such addition salts

form part of the invention.

The salts are advantagecusly prepared with
pharmaceutically acceptable acids, but the salts of
other acids that are useful, for example, for purifying
or isolating 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 specific inhibitors of the glycine transporters

glytl and/or glyt2.




formpart of the invention. 25 The salts are
advant ageously prepared with pharnaceutically
acceptabl e acids, but the salts of other acids that
are useful, for exanple, fqy:fqyifying or isolating
the conpounds of forrmula (1) "also form part of the
i nvention. 30 The conmpounds of fornmula (I) may al so
exist in the form of hydrates or solvates, i.e., in _
t ibef cromwiundssodi arenmsabr feomdilfat (dhs W t KReRR dh 18
nBEﬁe%at@Eannn$eQH%§%b§gnvwédEma sRlyvenl puepakydraves a
and solvates 35 also Tormpart o; ﬁhe i nvention. The
cBKPEEAEs 16f UBhEALRFeRY| SANSREWIpEFLP¥uUl ar activity

5 as specific inhibitors of the glycine transporters
glytl and/or glyt2. - 3 he conpounds of genera
formula (1) in which R1 i§5ﬁ3Wﬁ2? than a hydrogen atom
may be prepared via a process illustrated by Scheme 1
bel ow. 5 Scheme 1 (1) 10 Coupling of a.dianm ne of
general formula (11), in which Rl B2 and X are as
defi ned above (wth Rl other than a hydrd&gﬁ]aton),
with an activated acid or an acid ri de of general

formula (I11) i i ch epresent g &t ivated OH
group or a chl gri Is as~15 defined
above, is pe he methods kngwn 19 those

skilled in the alt. The dianine of general formula
(I'') with R2 in positHon 3II4, 5 or 6 may be prepared
via a process illustrated 20 by Schenme 2 bel ow.
According to a first route, the a-lithiation of the

pi peridine of general formula (1\V),_in i C is_ as, .
10 JeprRédndb&fe 2afd BICS &5 %ﬁ@\% E?ﬁm‘ﬁ]%hﬁz’et%x‘y’hmh
2R, carbasyd Bravp, akss dediedretbomd h(wieth bRy ydtdhdhittman a
resenc

k%y&%%ge -?E?WgngI%ngPﬁ§PeﬁﬁﬁivatEd acid or an acid
chloride of general formula (III) in which Y represents

an activated OH group or a chlorine atom and Rz is as
15 defined above, is performed using the methods known to

thogse skilled in the art.

The diamine of general formula (II) with R; in position

3, 4, 5 or 6 may be prepared via a process illustrated

20 by Scheme 2 bhelow.

According to a first route, the a-lithiation of the
piperidine of general formula (IV), in which R, is as
defined above and Boc represents a 1,l-dimethylethoxy-
25 carbonyl group, is performed with sec-butyllithium in
the presence of TMEDA (N,N,N’,N’-tetramethylethylene-
diamine) in an ether solvent such as diethyl ether at
-78°C, to react the lithiocamine formed in situ with the
benzaldehyde derivative of general formula (VI), in
30 which X is as defined above. A mixture of alcohol of

general formula (VIII} and of cyclic carbamate of

general formula (IX) is thus obtained.
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diamne) in an ether solvent such as diethyl ether at
-78C, to react the lithioamne forned in situ with the
benzal dehyde derivative of general formula (VI), in 30
which X is as defined above. A m xture of al cohol of
general fornula (VIII) and of’ cyclic carbamate of

apnecel Lormlanl! Moy Spilys sl ghiatnea dodliests co
conpounds 0 alne according to a _second

r egtenin Itdme:a‘ 01111 ohag frddmering Heapelehygieopldehyde of

?g@ﬁéﬁglf ofcg%@la(v) )S €kt r@{tlﬁ’éﬁp%ﬁ%a&%@r Qbﬂ@rﬁ@ng £o
descri b |n the literature, Egred Cfn%rom

5mﬁh€oéﬁpéﬂ.q%ﬁmé>eé% Henéral #J&%ﬁﬂ%ﬂ’(ﬁf\o EPare
|th8| ﬁ& eridane @Qn@@ﬂl‘é&{eﬂlorfdmﬁdlat hegVv) after lithiation

OLEt hof oL defyde nder . L hg; GoPALL kPRad88RLLR dinger

erivatl ve
geher abnﬁmtrmlna @élslc)rlbeldn auq:v@h Xt sis gshafefigreted with
appye r §130 | iithiyed
?BX %qugt&gﬁ?%§§g% E% g%hng 9betlv\/een f% 000 1s

and r@@ﬁmm@p@mﬂmea% Ul v@ewh%se%‘éﬁpcﬁm(’i@t@f such  as

g?ﬁ@f'@{lmf orypll ag (é/thllela:} & Add) sudhe asl gabehyof ether,
general formula (VII]) of threo/ergthro conflguratlon

| BEEWRGBr t eVt 0 AHE afeORol CEFPGEREFAR: 15 For IS  T0€
(Xb%p@ﬁnﬂhr e@fcog;ém@mm i frmiul den0 (ATEES | antthe (IX) . The

h t
KELBREC ot SEonGParEFor miPRneH wi LR Bh oot di 5 A A a0
suohfasurpyuodlmannqnﬂiwmmmranﬁ@ethﬁ & lowherdi it egeneral
SOLYARNLaSYRh) B UROIIBLIANG Alod UM ARAINIEIdI£n the

ket one is then di astereosel ecti vel reduk
{ 80AROAILBENBRIGET it ehéo Adsivticgduridt iBh- o2 S5e etone

1;( eg | eale(rzsg) ﬂ/&i:;tnh.llaa (Sﬁ);dwmgda(gemﬁu@hn@s agent such as

- Se ctrl e el ectr.ide(r ssiu

|P§f|‘ﬁ‘,l ﬁfltli.lfn i:é% rﬁ&a ﬁ'ydﬂ (fle)c)hllcé%p at c%hé;c}f\;ent guch

sabventhmmﬁmmﬁtﬂamaahydroémraampbeEMBea, 7280 tI% aketone

room tl? J‘?‘ggEgreggglgé%P@%r%f ugz% ar Ic%hol of
) 0 e re

hreo contiguratl uced to
thhrehr econfigerhyiani not a|9:eutﬁj¢alof fgéfﬁéﬂéil fl&dpul gith 2
(g_qeh)dc\ih %)ﬁ?e Eho%QfKaSQléégrhagm Qs S]UC@eﬁéctrlde@)
num

i thrum y ride, in an_ether solvent sych
tépp&ﬁ?@ﬁgfﬂuﬁ:&’n lithium tri-sec-butylborohydride

ether sgolvent such as tetrahydrofuran, between -78°C

an

and room temperature.

The carbamate of general formula (XI) of threo
configuration may then be reduced to the threo N-
methylamino alcohol of general formula (XII) via the
action of a mixed hydride such as lithium aluminum
hydride, in an ether solvent such as tetrahydrofuran,
between room temperature and the reflux temperature.
Under the same reduction conditions, the threo cyclic
carbamate of general formula (IX) also leads to the
threo N-methylamino alcohol derivative of general

formula (XII).

The threo/erythro cyclic carbamate mixture of general
formula (IX) leads to the mixture of threo/erythro
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between room tenperature and the ref |ux tenperature.
Under the sane reduction conditions, the threo cyclic
carbanmat e of general formula (1 X) also leads to the 35

t hreo N-nethyl am no al cohol rivative of genera

formula (XIl). The threo/erythro cyclic carbamate

m.xture of general _fornmul e ot I X T
oéegﬁyggﬂgF%th?% -g%neﬁgyivé%%%%%éO?H%gﬁérag%ﬁghnuﬁg§ be
(¥ur)ifiedi cndreserreratped i by eghantasepapabed dy silica gel
chronnt.ogr y P4y g I V. h un, r&€pvthro
oo st R oy ereg PReopoRrd U MELR R 1%
(XPMPPUEH-10 Scheme 2 R1Z (1X) NRL OH (XIV) The threo

al cohol of general formula (XIl) is then converted

into the threo internediahg of general formula (I1)

in which RL represents a RBCAYFE group, in two steps:

the al cohol function is fir onverted into 15 an

el ect rophi‘tV't gt eup, tor- e a'¥et hanesul f onat e
group, via the acE' n of net Hané&€Ul fonyl chloride, in
a chlorinated sofvent such a$<di chl oronet hane, and in

e such as triethyl am ne,
rature, and the

the - 6oupresence;of a b
bet ween OCI: %ﬁk roomte
el ect r ogBf)I M€ groyp | reacted with |iquefied

anmmoni a at -50C, in anwu tohol such as ethanol, in a
cl osed nediu uch a8 5 a cl ax bet ween -50C
and roomt erme ‘ f~*general fornul a

(XI) of threo XNcoififiguration al so_be deprotected
using a $Y¥'ghgBocoH o (1%)

Rr(]\(@f‘
(X) A

Boc © {IX)

(K1) wa —M-S—RZ-Q]/@*X e (1T}
¥ y

] .

|

(x111) % om R, OH (x1v)

X ¥ — (II)

(IX) —= R;

The threo alcohol of general formula (XII) 1s then
converted into the threo intermediate of general
formula (II) in which R, represents a methyl group, in
two steps: the alcohol function is first converted into
an electrophilic group, for example a methanesulfonate
group, via the action of methanesulfonyl chloride, in a

chlorinated solvent such as dichloromethane, and in the




base such as aqueous potassi um hydroxide, in an

al cohol 10 such as nethanol to obtain the threo am no
al cohol of general fornmula (XI11). Under the sane
hydrolysis conditions, the cyclic carbamate of

gener al fornula (I'X) | eads % the amino al cohol of

general for XL 15 An_N-a oC
DR EaRHEn T 1 BRI SsRaceh ChrEYI ALY, Berfts occ
RiZd invomhi thmBérasuas, defidettheabmlactiephither Sthap 18

tﬁgng%@é@puéegase %ﬁ%ﬁf&&ma mcaihal ggen s¥am kR an

presence o 20 potaSS|un1carbonate
i alacpel apushl ventethimiPlas NN GLREEAY ESiNENiSYEh as an

5 bs&wsema{reonbéeneghatgbecaaadleagm tbfpgiryeuirhe
al kyl ated derivative of general fornula (XIV). The

al kyl ated derivative of general formula (XIV) is then
trhasfab&mﬁﬁaﬂa)t@ﬁ i geeemradi atfordilef géxeral cf threo

d d
oo GEAErEr T (TS Thhe CsPERBEEtell ya iy Mt itons
|hashesgaheaﬁanqgeoa§ pﬂ@@ﬂgnmmlhudﬂ@ shrigt an alcohol
10 dSﬁblﬁa‘a' eV &e19{a ;@l OBQEFI‘A' & 130 tgmotgm%alarlctdm of

erythro_conpoun ener al fornmul a . %12‘/
o¥egensatal ff-’éF‘H%lPa (REELN-t h URElS T fois t.%ﬂfﬂe 2 %@f sis
pé@ﬁ@ﬁ.@ﬂoﬁéa a1 0GRESL id | @%trm&r%(iabyo50h§§ﬁeﬁal 3 ormula

2 1) ReMgx (X1 KON_aR, z
nF)tO(S/f—SV;E (3&‘/}?{?;\%)5'6(01'10? ) gene%‘al %‘A)rmula

(XIII)

An N-alkylation is then performed using a halogenated
derivative of formula R;Z, in which R; is as defined
above, but other than a hydrogen atom, and Z represents
a halogen atom, in the presence of a base such as
potassium carbonate, in a pclar solvent such as N,N-
dimethylformamide, between room temperature and 100°C,
to give the alkylated derivative of general
formula (XIV). The alkylated derivative of general
formula (XIV) is then transformed into the intermediate
of general formula (II) as described with respect to

the alcohol of general formula (XII).

The process wmay be performed in the same manner as
above with the erythro derivatives of general formula
(IX) to obtain the erythro compounds of general

formula (I)}.

The diamine of general formula (II) with R, in position
2 may be prepared via a process illustrated by Scheme 3

below.
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5 A piperidinone of general formula (XV), in which R1
is as defined above, is reacted with an
organonetal lic reagent of general fornula (XVlI), in
refluxing tetrahydrofuran, %nd the reaction nmediumis
treated wth potassium cyani‘de solution to give the
amno 10 nitrile of genergé fgényla (XVIl). This
product is then reacted MA?% aTithiated derivative
of general formula (VII), in which X is as defined
above, in an ether solvent such as diethyl ether or

tetrahydrofuran _between -90C and - -r-ly
i mten nedi at® i of 157G gral fial a (Xvi
obt akpned, whiThTs reduc ® the three primagy.a ¥

of general f a (1) w't ¥ a redugi agentp s
SO Pun1boroh3§??ge, in a Rbrotic so“?ggg such %b Q
ne nol , bet 0C and room tenperature. 20 The
conpounds o )\é\g{%gral form¥EX1) in which RL  (XVIID)
represents a hydrogen atom may be prepared froma
conpound of general formula (I) in which Rl
represents: - either an optionally substituted
phenyl met hyl group, 25 by deprotecting the nitrogyen of
the piperidine ring, for exanple with an oxidi zing
agent or with a Lewis acid such as boron tri brdfIde,
or by hydrogenolysis, - or an al kenyl group,
preferably an allyl group, by deprotecting the

nitragen .af. the piperidine rin ros ith .

ahPnggﬁﬁgé?Paneggt%?%eﬁa%oﬁﬁgﬂﬁ%go#xvgéng?gFR#%?%Lﬁh s
(bp idefvneh Rboavepr esentseactydr ogeh aporgampeetallic
pkgﬁéggkgo ?fgﬂﬁﬁﬁ%il f oL P fa ( XV)xt1S) , CORRET Ci&t 1 yxing

aval eover, the chiral caonpounds of general 3
f eRupAYArpLuNay. beabBt dilted URRSpaY alBOR B the Lreate

ra¢eri CpepHBAUNMS &DaMiaehi ghipeidnr mancegivguithe amino
i ot 29 91 (LT 00 A SOl ST ALl s ene
(kehchbydusiwprla chi ralianidteduchasivam@irtaari ofaciggneral
C?QE’%&E%“'&??B? a:|‘.Cri1 dwhgjcgeg{zoyét gl’st ac{élfined above, 1in an
ether solvent such as diethyl ether or tetrahydrofuran,
between -90°C and -30°C; an intermediate imine of
general formula (XVIII) is obtained, which is reduced
to the threo primary amine of general formula (II) with
a reducing agent such as sodium borohydride, in a
protic solvent such as methanol, between 0°C and room

temperature.

The compounds of general formula (I) in which R
represents a hydrogen atom may be prepared from a
compound of general formula (I) in which R, represents:
- either an optionally substituted phenylmethyl group,
by deprotecting the nitrogen of the piperidine ring,
for example with an oxidizing agent or with a Lewis
acid such as boron tribromide, or by hydrogenolysis,

- or an alkenyl group, preferably an allyl group, by

deprotecting the nitrogen of the piperidine ring, for
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acid or N-acetylleucine, via fractional and 15
preferential recrystallization of a diastereoisoneric
salt in a solvent of alcohol type. The piperidines of
general formula (l1V) are pre%tared by protection, for
exanple with a Boo group, he 20 nitrogen of the

correspondi pipeg idi nes whi ch ar Ci

a%’a{ﬁn%‘g?e ollrrkgrﬂescreng ed”| np%ﬁe I rkterg%)uggﬁneagcggkn bund of
t genetrhbd< dumai t(d )t hbge vwEkidh kb | nephesanks aTH?aY rogen
nmethad for forming the Iithiopiperidine fromthe

pt peridine of general formula (IV) and its reaction 25
with the benzal dehyde of general formula (VI) is

stRk| ar ﬁgekma&ndgacrlbﬁfd | ehe@a@. , Forn(ull®00) , (BRB78- is

2580. enyl | i m conpound of general for rrul a
(?/P‘PTe?fﬁli’?\EEEhg‘Xahiﬁhi?ents a hydrogen atomis

commerci al ly avai |l abl e Its substituted derivatives

TR 20,08 PLOBEI A, 2E00L00 10,2 FU URU-AT et (o
5983- b59@8>taﬁﬁ@dal@eh@%@r@f—l‘g@n@falthieorrfﬂﬂ@dnl(c\/)cqu’oun s

h e3aRhed I J‘chi Sﬁ%ﬂﬁ £8 hii QaS1.2) 4
V\«G}Lg hR%harb%Egescrl bed n;_q} a 9% ,q1109 117:rl i

aﬁ}alyaISSO@}}@ﬁw Sychy ﬁ@ﬁﬁlﬁtﬁp@ngf mic amine of
1§§§eﬂ=é?}3 foElﬁﬁlldwakpmebyvajsm af o‘mmmu aaRld, asech as

I t _
FOTFObE G iGEnerale TorFSt | B Bre SOGro HiTgFaric
aaauiabl ®wr , Nhenethéyeuaneemovelvmray beacbienaéd and

h i ;
R AI (gP 45, e ke

Soca, spiventy oésalaabﬁal EPR&rm Bull., (1992),
1789 1792, Aust. J. Chem, (1984), 1938- 1950 and

J.O C. 1980 527. 5Theea fol | ow

|FP%SPF8§'E1§ éeﬁr 8baP&RFSR Lo qﬁ“ﬁ'&b&r@ JoftTSomfShRASd bY
oprvbect buant i bor Theaspesenvath nacrBanal ysesp, t hef | Rhe
C%hFNgﬁRqer?pecf” h%ndccgjlzj engc%lg:%flqgléj gy Eélncecg nmhlch are

heé’’st rict ufes™ % I"oner’i c
pooineesial lyhevesipbledsonbiaseetbed hénn@merlsltgﬁwre:

| D-PALELYesESnbRnbRE R € itHRR skilled in the art.
The method for forming the lithiopiperidine from the
piperidine of general formula (IV) and its reaction
with the benzaldehyde of general formula (VI) is
gimilar to that described in J.0.C., 55, (1990), 2578-
2580. The phenyllithium compound of general formula
(VII) in which X represents a hydrogen atom is
commercially available. Its substituted derivatives may
be prepared according to a method similar to that
described in Tetrahedron Lett., 57, 33, (19%6), 5905-
53908. The aldehydes of general formula (V) in which R
represents a methyl group in positions 2, 4, 5 and 6
are described in J.0.C., 58, (1993), 1109-117 and J.
Chem. Soc., Perkin Trans. 1, (2002}, 1438-1443. The
halo derivatives of formula R;Z2 are commercially
available. Certain acids and acid chlorides of general
formula (ITI) are commercially available or, when they

are novel, may be obtained according to methods similar
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correspond to those in the first colum of the table
given later. 15 In the conpound nanes, the hyphen "-"
forms part of the word, and the underscore mark

serves nerely to indicate a |ine break; it should be
deleted if a line break ddes not occur at that poi nt,

apg Shalel NokiRe, 2% PPl fged peaéé}keé i B %%“5”%'72 and
Bhen or MAtﬁ I é%np oun
cus Bheeo- 236hleu’rd) Nn[ (d, GCf@IE?Inet #pic-2- p qa%iﬂwyl PS5, Chem.

( ps%')rf%m'] 3- ggé;g UOV?*?@thﬂa?enZ%'i@s@e hyfr o- cB8m. ,

ori de 1: et hyl et
cﬂé9F23hyéPéﬁy@ﬁﬁ@n?Pﬁnﬂi@y - 6- %é?ﬁ&h]527
plperldlne I-carboxylate 301 g (4.4 mol) of

T R T

mh  mafntanhyslf ousmpetindby drfof tiianihmeat56nnl The elemental

[Ruodopationed, thasks ddCind NJJA0RN ALIMANSHEC on -
1vhsoklt i onodimB5 pﬁ@nﬁﬂnﬂgneéh@n1b$6ﬁﬂ@%u¥ﬂ5 and  the

F{qéﬂE Fneﬁ_»%aﬁuﬂ%légdeé tﬁEOEWh@%uﬁﬁg bhearingkure is
a to warmto -50C wth stirring for 2 hours. -

10 After hydrolysis mnth saturated agqueous anmmoni um
chher irﬁﬁib%@sUtél%n the pﬂﬂ@ﬂﬂﬁe@éaseni s heepataiEice outtles

d_extract thyl acet Ih |
HAEEE ShPB ariba BUr 56, Tt ShLFale Coi Mher 28 Sl 5 <ole

cghwent Lated. under reduced pressure, and the residue
is purified by colum chronmatography on silica ge

eluting with a m xture of ethyl acetate and
cyBl Shex gpaporngs NGeE , altdendlyraied ot aififddns P3fe of the

fl ngm iOfaﬁdt RO/ erybhEecteasherROI SOMedrvEalr ferdly to

CF.g.dgCﬁE?h)ﬂ g%h@ﬁ?i"‘]gar 56n)ﬂ1—5°1ﬂ'd be deleted if a line
pbpetkdidaesl-eat boxylat at0.thiaty gdimt ymehy ehosddi umt be

Te5biteaauRRentedy k020 Bhomtd AloHEANLEr QTR AN paRed

Example 1 (Compound 1}
Cis-threo-2-chloro-N-[(1,6-dimethyl-2-piperidyl) -
(phenyl)methyl] -3- (triflucoromethyl) benzamide hydro-
chloride 1:1

1.1. 1,1-Dimethylethyl c¢is-[2-hydroxy (phenyl)methyl-6-
methyllpiperidine-1-carboxylate

1 g (4.4 mmol) of 1,1l-dimethylethyl cis-2-formyl-6-
methylpiperidine-1-carboxylate is introduced into 15 ml
of anhydrous tetrahydrofuran in a 50 ml round-bottomed
flask, under a nitrogen atmosphere, the medium is
cooled to -78°C, 4.4 ml (4.4 mmol) of a 1M solution of
phenylmagnesium bromide in tetrahydrofuran are added
dropwise and the mixture is allowed to warm to -50°C

with stirring for 2 hours.
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chl orochromate are successively introduced into a 100

m round-bottoned flask, followed by addition of a
solution of 1.15 g (3.76 nmol) of 1, 1-di nethyl et hyl

ci s-[2-hydroxy(phenyl)nethyl - 6-nethyl ] piperidine-1 20
carboxylate |n 20 m of di chf*dr onet hane. The ni xture

r dly tu | ack, IS ri

o F o LD IrS, J0R oF rFareh nar e Sadag on U
t il mirs ter equSJtJZBLf | th@r @@;uerqussemh@w é6ncEmatRtEs out

ﬁéréﬁ%yéﬁ%édﬁﬁﬁéwréth9ﬁdaEE%aE%S'@%%'ébﬁﬁ&ﬁédegrQanlc
chromat ography oh siljica gel, elutin
npsaﬁeraé o@reetcﬁmaécé%‘a% HAAIAR | SHSERLE 3% g‘t%eg and

Othébﬁﬁ%atédOQhQEQGQQded&Eﬁﬁﬁgﬁuﬁe23aﬂ&tﬁheSﬁé$ﬂdue is
3C. 1. Di_net hyl ethyl

Mel ti oi nt: s
c?grﬁﬁgﬁ [fahydf ‘?theﬁéFfmaéggrap Y silica gel,
nEnhyhng nehhyh]pupennﬁxmufecamﬁbxyb&h@lo.4acgt€i65 and

c)l.o X%B% m‘.?L él%téﬁ)g Carz[?%(;l%gtaﬁined in the form

eny Car onyl)p ridine- ate 1s
|nﬁr@dub§d0/ﬁﬁvﬁh¢9 fil et caRivy GOO6S F@Bﬁﬂﬁﬁdrofuran in
a 100 M - 11 round-bottonmed flask, the solution is
cooled to -78C, . and 4.6 nl (4.6 nnoL? of a 1N& b 1)
sél gt émlcplfl‘eé,@wé@ttbik’&e(?}s %r‘P‘{fHﬂd y6- (phenylcarbonyl) -
tri-segibutrybbaechydartl@kyilatieet rahydrof uran are
added dropwi se, and the mxture is stirred at -78C 5
for 5 hours. The resultlng m xture is hydrol yzed
sDo\IVIZygun(derS colad ) cohdBodbns wicehage? suspsndgst ein apg ol

3ot Widh %S(J/gu%('dﬁ_ogeg Rer @XinflR 150! 44 | 91 @0Hi um

t he nlxture I S to réturn to room
t ERPEFACHEETRHEEh ANT ri RYCFBFSIveRBur 4NETREUFESI tiHg 2

m'l)sburr@; ir%ﬂidwdgdetdw o S, aﬁSlE@h&Jﬁ bgc?cﬂi_ie;idrheaf a
es.are s parate an aqueous ase 1S
CROLGCiCH wPth SRyl Sack?alB. TAPLLr Absni ny THESThYlethyl
cebi-nedhotiganiyd pheayds methyilng -oeehydd i persihegt-6,-
f||t rin nd eva jn urifie
coram-¢ ronatd%r§§L3¥on83|llc fg%é%éﬁﬁﬁ?%g ﬁ%' qmpﬁture
rapidly turns black, and is left stirring for 4 hours

at room temperature.

30 ml of ethyl ether are added, the mixture 1is
filtered, rinsed 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.

0.46 g of ketone is obtained in the form of a white
solid.
Melting point: 92-93°C.

1.3. 1,1-Dimethylethyl cis-threo- [2-hydroxy (phenyl) -
methyl-6-methyllpiperidine-l-carboxylate

0.46 g (1.5 mmol) of 1,1-dimethylethyl cis-2-methyl-6-
(phenylcarbonyl)piperidine-1-carboxylate is introduced

into 40 ml of anhydrous tetrahydrofuran in a 100 ml
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m xture of ethyl acetate and cycl ohexane. 20 0.38 g of

threo-cis isoner is obtained in the formof a

colorless oil. 1.4.

Cis-threo-(1,6-dinethyl hferldyl)phenylnethanol 25

0.24 g (6.3 nnDI) of I|th|u 5Iun1nun1hydr|de IS

i ntrodu n1 of .anhydr us. t et rahydr of ur o
goﬁFg &8958 %d Iagk t%‘nder g nl?rogen¥htﬁbsph r18ec,

t hednéxeumg i(g. Eeam@d t @fr ef 110k sl @8l an (df 2L1ﬁ1®16)0@f1de®

a(ggtﬁQEHt'QP ogeé ﬂFg%fBSPMh PY&e?'S ﬁhrégkfgh drofuran

roxy( phenyl) nmet h y plperldlne I-carboxylat
earfenaé e éﬂfosv@ftrsahyawéf& AN A e d Stk et skt ur 68 °C
i sormgi ptakrged at ref lux for 3.5 hours. 35 The
resulting mxture is cooled and hydrol yzed slowy
with 0.1M potassiumsodiumtartrate solution, and the
nThéu&eéuiﬂﬂﬂgrmﬁkmwfénhgmhydﬂuiyZEdnsluglyinMdarisold
f|| he .pre pit S e
te? g %u%&%% féitrgtggigﬁbg%cen rateé ﬁ§e?queoés
1256r e@m@m@@mew@cmﬂj tfed utdsirdue angl phef | @gxBYre 1s

cgwawedcgaogem%aegyr%nﬁItlé Gelur LM G AN @y for
mxture o | or onet hane and nethanol. 5 0.11 g o

aZcBPB¥fess oily product is obtained. 1.5
Ci s-threo- (1, 6-di net hyl - 2 piperidyl)phenyl

t hanam 10 0.1
CPREr R IR RS, it O R ke U Mo R R =5V
aadefatg, ntheOpmasaﬁobxeoﬁeganaﬂa®ﬂandrﬂhau&gueous phase
' E%m&%f&*céé‘&o Wi tH %f ftﬁﬂhy%% Stedi CREPLOMBLAGAEHLN the

round- bott one er a nitrogen
afABBpARE e CuIRN IR dPUHAPES » c BN EHNY 0 VET 1506818 nfulfate,

(Qlfgeﬂnﬁé)aﬁﬁ'EN&EHE&%&ﬁ@nYEh@mﬂééi&héSlsa@@Qdﬁm@$ by

the. m xture is allowed to return sl ow rqQom

t EAPEFAL YA ARG s FBndSEbAERNLY ed SHitenS with a
retucede ppessthel 20etiguebhédcaoioheaans.i ntroduced
into an autoclave equipped with a nmagnetic stirrer

and cooled to -50C, a
0.38 g of threo-cis isomer is obtained in the form of a

colorless oil.
1.4. Cis-threo-(1,6-dimethyl-2-piperidyl)phenylmethanocl

0.24 g (6.3 mmol) of 1lithium aluminum hydride is
introduced into 7 ml of anhydrous tetrahydrofuran in a
25 ml two-necked flask, under a nitrogen atmosphere,
the mixture is heated to reflux, 0.38 g (1.2 mmol) of a
soluticn of 1,1-dimethylethyl cig-threo- [2-
hydroxy (phenyl)methyl -6-methyl]piperidine-1l-carboxylate
in 3 ml of tetrahydrofuran is added and the mixture is

maintained at reflux for 2.5 hours.

The resulting mixture is coocled and hydrolyzed slowly
with 0.1M potassium sodium tartrate solution, and the
mixture is stirred overnight. The resulting mixture 1is
filtered, the precipitate is rinsed with

tetrahydrofuran, the filtrate 1is concentrated under



10

15

20

25

30

35

sol ution of the crude nethanesul fonate prepared above
dissolved in 30 Ml of absolute ethanol is added, the
autocl ave is closed and the m xture is stirred for 25
48 hours. The m xture is t[anggrred into a round-
bottoned fl ask and concentratéd to dryness, the

reS| is diluted t mat I.C t
[ FEUOHE e PrRaCtd LER 8 SR IR AP cotumn
extiraneedowkerhy dinclslidiewedsdne. e lAftigg waldm n‘cg mirpeture of

cambihnedopeganhe 30aPhasasncdryi ng over sodi um

sul fate, filtering and evaporating, 0.1 g of amine is
isolated in the formof an oily conpound, which is

usedlv\fgt B@ug tunbhReesspohilli pabuasti Ast bechahkaw ng
step. 35 1.6.

Ci s-threo-2-chloro-N-[ (1, 6-di net hyl - 2- pi peri dyl) -
(phenyC)Yeethykeb-34( 6rdfiimeohgiethplipbbendaidl) geenyl -

hydr oc - 13 0.13 g (0.58 mmol ) of
2- Ch|OB%QQEﬂYI#PUOYOHEthane- benzoic acid, 0.11 g

(0.59 mmol ) of 1-[3-(dinethyl-
am mg)gr omls]z Sm&myl ear b@ﬁéimld@ohyﬂr@!:@i@ém@ampl er-
g %g of dlnethylan1nqgi |ne dlssolxe

Slﬂﬁl p HB@WBFEﬁPBFonEFﬁéhe aP el SuBtessiltPe/hp mmo

|( ﬁtiedhgeldmm@% Oz Be 25 il rdduwdsl batitared fntLas&f (hﬂlQ/@rous

. o 0 .

PACRRPERREn80E Bt Ry Po2IB: FOMR SRR YRl vnder a
ani.heodessoktedspheteni Dhedlmhdommneiﬂan@3¢ke®dd©d 0°¢C,
ab‘doFt!ﬂf Mm%t Y s b ef festi ét'l’f%lefsq{lérpyq_ur Shidkite s

resutlng m Xt ure |streate wat er and extracted
seddedl anchehey FRXERER| ordnBlhaned A eFetwaRhiSdgvlae to

ofgani & Wd hovaterz anguidennd t BonagHeedsedN under
sodlun1gy roxi de solution, drying over 15 magnesi um

sHFFREEY PFEEEFTRg and evaporating off the sol vent
under reduced pressure, the residue is purified by

AP ER P e and "G R anal 20 0 16 i ave
otfiyippedustithsaobpghrsdc wihilehrers ansblcpaded ite —50°C a
h%?i&&%ﬂr e £0L mcfrha@ It Hdh Sl 1 b0 O phrdregan above
oride in 2-propanol
dissolved in 30 ml of absolute ethancl is added, the
autoclave is closed and the mixture 1is stirred for
48 hours. The mixture is transferred inte a round-
bottomed flask and concentrated to dryness, the residue
is diluted with water and dichloromethane, the phases
are separated and the aquéous phase is extracted with
dichloromethane. After washing the combined organic
phases, drying over godium =sulfate, filtering and
evaporating, 0.1 g of amine is isolated in the form of
an oily compound, which is used without further

purification in the following step.

1.6. Cis-threo-2-chloro-N-[(1,6-dimethyl-2-piperidyl) -
(phenyl)methyl] -3- (trifluoromethyl)benzamide
hvdrochloride 1:1
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0.12 g of hydrochloride is finally isolated in the
form 25 of white solid. Melting point: 208-209C.
Exanpl e 2 (Conpound 9)

C s-threo-2-chloro-N[(1, 4- dngethyl-z-piperidyl) 30
(phenyl ) met hyl ]1-3-(trifl uoronet hyl)benzani de hydro-
cgl ide 1:

th -
thy% gapﬁeny?hexaﬁydro[ﬁ % oxazo?rlflﬁprome ane
appyzodcn 3cbfe 36-14. g g(Pvivommadl) of -{3-(dimethyl-

a$1Hb$BEB¥§§1h¥Leﬂh§§EQ¥bbd@h@§ﬁbd|n%#dﬁﬁﬁﬂlbﬂhﬁge and

di ssol ved anhydr ou dleth¥ atherdi 1ved
i At P8ddcetl i #t Jugey) 1 oF oGﬁH‘eEE‘fY BReGoPYAsR I PEndet S8R Ve
akgomn aﬂwnﬂph@i@hlaﬁdmetﬂénetbeaﬂghaﬂnssiuﬁmyeﬂhixpduced

-70C. I f T

(RENEN NSt BEr RaeRy I T bl WA Re) Card Sabd 48 ™moL)
foEIomed:by—mmkb¢+0h, ©fdinfe phy 1 92-5ipenl dy b pheny Bpthan-
58!“{“&1' Oﬁi%‘;oﬁ%%abgtt&' ]! 'ﬁlh'&ﬂndlrbﬁly&}&x‘?@a%ﬁd}% A0 ddes Sand

ure is a to return to -30Cwth stirring
otbe 0iBthuer isAlsskusiténréndl£o335mhoprE6. 8 mol ) of
benzal dehyde (distilled beforehand) in 40 m of

anhydr ous dleth | 10 ether is then added an?]a e and
ntREur &S5 L iehe PO Ut utR t 5EFB6M &rat JFE Wi th
Sékt&a&gedveéeﬁarhmurslméétewlhydrdighlsrmmehhaaeer After

L hecRdHsous ehaze L SEhataLeq it aodepxtuet e thien

i ned organic ases are
drijedoneer 1¥odiapdiswl f drwirox¥ide er%%illd?ﬂepftonc@ﬁfﬁﬂ edover

uﬁlggﬁetsng: e, PELgSsSUr %11@&1@ ah @S| ko d1Sa tPikd f 'o@f the

ol umm chromat ography on silica gel, éutln% f d
A RLXERFo USR] ot HRAREIUEd it HerdtduS 0t %uﬁl e

obya ceah@t] egsrathdtfrapty xénr eidfcai gelt hrdafteme hwich a
i somers ar

AW FEHrE® %18&Cghﬁ§PW$%hfnﬁl8QFIE$FF6R enyl met hanol 25

0.18 g of oily product is obtained, which is isolated
in hydrochloride form from a 0.1N sclution of hydrogen

chloride in 2-propanol.

0.12 g of hydrochloride is finally isolated in the form
of white solid.
Melting point: 208-209°C.

Example 2 (Compound 9)
Cis-threo-2-chloro-N-[(1,4-dimethyl-2-piperidyl) -
(phenyl)methyl] -3- (trifluoromethyl)benzamide hydro-
chloride 1:1

2.1. Cis-7-methyl-1-phenylhexahydroll,3]oxazolo[3,4-

alpyridin-3-one

14.2 g (71.2 mmol) of 1,1-dimethylethyl 4-methyl-
piperidine-l-carboxylate dissolved in 130 ml of
anhydrous diethyl ether are introduced into a 1 1

round-bottomed flask, under an argon atmosphere, and
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2.71 g (71.5 mml ) of lithium alum num hydride are
introduced into 120 m of anhydrous tetrahydrofuran in
a 500 mM two-necked flask, under a nitrogen

at nosphere, the mxture is ated to reflux, 3.33 g
(14.3 nmol) of 30 a solution~of cis-7- nethyl-l-

p%@y',n@ég&ﬁ %Ilc§$9éazoé&[3 g »@l PY{4 dr|1f %@n% o140 of

of tet rofuran are and Ttef UXHE%
cawﬁpﬁue@hfbbrlv 515 mﬁ@m%m@éhﬁlﬂwqr@ ol @ge added,

hfléntquzéad oydsalwlwh Qgil\/lvmuasqligwsimbmm t(ﬁtﬂaatﬁ 3M
soluti on an Stirr er ni - resu

nERLHEEOPs PF | (B PH Yﬁél&r@%%. {5t £y r}?%%%% vvﬁ“% the
t etikakyer of wir aﬂld\d&ei ftbt rdtmuns teonceMC awedhungieirring

reduce ure and the residue is purified by
c8F3§n%cﬁ %ﬁ%bgraphy on silica gel, 5 eluting with a
m xture of dichloromethane and methanol . 0. 95 g of a

ggpgggﬁu£§oﬂbt5%r“%ij§§ the UQ5%L%fwﬂ0190|Bfle§§n9£idehyde
Cldiphiddegy, ke frnehandl 2-5 paPi By )pherphisieys. diethyl
agi:ﬁ@ﬁo 95( lgzﬁé‘ra:% al'ﬂ'd%ld) th the mlxturr']e 1|s allowed to
ci s-threo- i met er en net n
SRR PP ERon kPR GrR BRhpt SthThares byrg 13" Rours.
|ntroduced into 40 m of anhydrous d|chloronethane in

%Qegl Egﬁgg%ggggonﬁgtﬁla§gt ndeEh8g thégg ?%ase is

nDs he Umi's coofred to
rrﬁ@p)ar@f:eﬁetchlamem& oRykreRted deitl mided asetere. The

”béhﬁ&%eﬂsdﬁééﬂ¥€jﬁHhéégUQPeSBQWEM B%éfxgﬂéghm sulfate,
gEerature over 2 hours and is.  concentra

nde
E@Heﬁr &y EOHE?BEEPFEG ARASH af FEUFR ré’df&?egdl St o@nd
aﬁhéut@@éﬁ&@e dqui pped fueth By magileinc shirbmetcgrdphy on
ooled to -50C,.a 25 sol.ution of the cr
T R8s d5nas bIhT eRarad by 8 = BEg ot | S by Ao Bpane

absdl meehetibanol is added, and the autoclave is

closed and stirred for 48 hours. The mxture is
transferred into a_ round-bottonmed flask and ,
céndeftr atfed 20 dpynesesst heidesidfue #s BHilktrEg wiath cis

threo/erythro isomers are obtained.
2.2 Cis-threo-(1,4-dimethyl-2-piperidyl)phenylmethanol

2.71 g (71.5 mmol) of 1lithium aluminum hydride are
introduced into 120 ml of anhydrous tetrahydrofuran in
a 500 ml two-necked flask, under a nitrogen atmosphere,
the mixture is heated to reflux, 3.33 g (14.3 mmol) of
a golution of cis-7-methyl-1-
phenylhexahydro{l,3]oxazolo[3,4-a]lpyridin-3-one in
40 ml of tetrahydrofuran are added and refluxing is

continued for 5.5 hours.

The mixture i1is cooled, hydroclyzed slowly with 0.1M
potassium sodium tartrate solution and stirred

overnight.
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30 wat er and di chl oronet hane, the phases are separated
and the aqueous phase is extracted with

di chl oronmet hane. After washing the conbi ned organic
phases, drying over sodiumsuylfate, filtering and
evaporating, 0.8 g of amine’i’s isolated in the form

P20 QL COMPoRaY. 33 V!‘HCPliE'?PéSd Wl d i tiele is

purlflc ol I'owi ng” sfe _
Cirs-ristede o- Zw%mmorotRFFémYerfﬁﬁﬁﬁyl 2 theper i fidyrate  is

(QB%@@ﬁwygﬂad]uﬁﬁéfrké&ﬁ@égnﬁkgﬁéhgénéﬂ@CEhe residue is
hydrochl ori de 1:

2 PERIdAERS- thY £ | Gﬁ}B‘ﬁﬁt h&%éonﬁéﬁ’?&a@ ci d’n 0.5l {ca 9=l

(4146 imaphi t@®f allikture of dichloromethane and methanol.

(di met hyl am ne) propyl | - 3- et hyl car bodi i m de hydr o-

chloride and 0.22 g (1.83 mmol) of dinethyl am no-

pyr.iodi me difssal viedodwc20 il obtdilckdor dret tlame faren 105 a

S [ ntroduced into a 50 m round-bottoned
%%(i%sﬁ \ég% 3 66 mmol ) of cis-threo-(1,4-dinethyl-

p| perl dyl) phenyl nmet hanam ne di ssolved in 4 m of

dischl orqnetdhane i @ adeachand e gripdrird, 1) prdyined han -
for 12 hours. 15 The resulting mxture is treated
with w&®f€nd extracted several times with

di chl oromet hane. After washing the or gani c phases

wat t
0% o ST SRS (MR s o
and ) @rapylatthgroflf ehd  8of veht (ﬁwd—"ermmce]d)ucéé triethyl-

Pressw e, Lhe resjduedsqpuriiiiced Ry %@'U”Bf .anhydrous
chr omat ography on silica gel, elutjng

W t
o igindisramsitemgnel and Hét ﬂ%noﬁourfkh?ts?ﬂbe%ffg%% Uinder
PrOdHEE rh eﬁbteairﬁ!ﬁibhé/fé chtihe isedatedisi ncooled to 0°C,

hydroclo 1IN sql.utign of: h 0ge

cl‘?l %d,g %jg]ang .%@nﬁs’&ﬁfﬁ{f :rioc 1c§3r|13{ ] Q added
f iamal I yhesmizatterke nitheflamad ofoa netilte SOHDWIYBOZO room
M%emﬁ@%d%ﬁﬂg &gg% 2%1%ou§é§n85%,3 ECDEBHH@Ht§£ted under

reduced pressure.

Liquefied ammonia is introduced into an autoclave
equipped with a magnetic stirrer and cocled to -50°C, a
solution of the crude methanesulfonate prepared above
dissolved in 30 ml cof absolute ethanol is added, and
the autoclave is closed and stirred for 48 hours. The
mixture is transferred into a round-bottomed flask and
concentrated to dryness, the regidue is diluted with
water and dichloromethane, the phases are separated and
the aqueous phase is extracted with dichloromethane.
After washing the combined organic phases, drying over
godium sgulfate, filtering and evaporating, 0.8 g of
amine is isolated in the form of an oily compound,

which is used without further purification in the

following step.
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Trans-threo-2-chloro-N-[ (1, 5-di et hyl - 2- pi peridyl)-
(4-fluorophenyl)nmethyl]-3-(trifluoronethyl)benzam de
35 hydrochloride 1:1 By working in the same manner as
in Exanple 2 and replacing the 1, 1-di nethyl et hyl

4- nethylplperldlne | - carboxﬁlate with

1, 1-di net hyl et hyl th ridi . X
1% &by S SR i oA AT e A oReridyL) -
benzal dehyyes:] ) ammmyﬂupa~dtradﬂnﬁﬂ$mmuhhx; ddecoteolidand

I soxaz t ai_.ned. Reduction of the
I soxazo d%%%ﬁlg%nghgquAth [ithium al um num hydride 5

gives the trans-threo am no al cohol conpound, which is

uged gageordin dhng gt 9@@? meppods; d@ﬁ%k88§ £Pi 81 8BS oReBhane-
and 2 e 2 using 2-chloro-3-trifluorc-

n@?ﬁ&ﬁéﬁenzo?&lgcld Reffi Bg poilft 4629@0322C. 96 1-13-
ExaﬁﬁhﬁhﬁléﬁﬁﬁﬁO@&@ piA)] -3~ ethylcarbodllmlde hydro-

TSRt o AL 2 T b e

1py4ifling, 2staeﬂh¢Hp|p3r|d0n312 oérbdmchlotem@ﬁhahe are

(%Ec %EV%? H@y E E'OQHQE 2? %ucegn %Hﬂa—%%gtomed

bromde in uran are
mit1askr ed :rﬂecg<ecﬂ3f ﬁéswm@ém pedoipt hkhaceontehs@éimanaya-2-

291?@9&%&&9p&bhg&%%thﬁ%gﬁﬁn@ nlaagg%qvaenosghereg ml of
ion of a soJution of 5

fiwillﬁépﬁl#sﬁasr ik Beshe i B Mogrure 16 sEifted) for
t etr abyedsof uran, and the mxture is refluxed with
stirring for 2 hours. 25 The mxture is allowed to
cool, 50 m of 2N hydrochloric acid solution are
a@ted aedulltencesubiitgre m Xsur 6regtest r adttdd water and

SEE&)ﬁEa@E%Hat Eev@?ﬁlaq’dgﬁéé Qhé‘ﬁe &1§cﬁi‘SPoﬁgtH§£§d tJQf ter

wi th sodi um bi car bonat e and ﬁg
pBEEEdrgm EhRancdeaaie aeleges 3‘C§Lt11'hew %rur%n#sthﬁén with

stijtkedsat 1R5Cfoatiuk? h@*ﬂr&)}cﬂeﬂa% sadli wmdn car gz over
solution is a@ﬂ&? and t m xture.is extract %Q n
ePAFPeSe a4 It oer er’fgmgt h&™8 o by FREF aotrlgf};ﬁn e the

pbaiesntduyideyg eeeiceddigt@ssure, the residue is purified
by column chromatography on silica gel, eluting with a

mixture of dichloromethane and methanol.

0.32 g of oily product is obtained, which is isoclated
in hydrochloride form from a 0.1N solution of hydrogen
chloride in 2-propanol.

0.28 g of hydrochloride is finally isclated in the form
of a white solid.

Melting point: 209-211°C.

Example 3 (Compound 5)
Trans-threo-2-chloro-N-[(1,5-dimethyl-2-piperidyl) -
(4-fluorophenyl)methyl] -3- (trifluoromethyl)benzamide
hydrochloride 1:1

By working in the same manner as in Example 2 and
replacing the 1,l1-dimethylethyl 4-methylpiperidine-1-
carboxylate with 1,1-dimethylethyl 5-methylpiperidine-
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35 sulfate, filtering and evaporating, 3 g of product
are obtained in the formof an oily conpound, which
is used wthout further purification in the follow ng
step. 4.2.

1- (1, 2- Di net hyl - 2- pi per| dyrl) 11- phenyl met hanam ne. - 18

A solu on.of phe i u pr.epar at _-78C , _
starer ﬁx%l?ﬁeG §ué£ %Qi nbepfalge%?ﬁ%bbéﬁ%gﬁe fntlegre
wbentaﬂdbhaﬁydroaunewxunnﬁ 13£4 eproéspongindgt klgel®l and

(%SE¥EZ§1Q%é%%e) 18 a %Egaﬁkm%pund ﬁ@&ﬁ@g?gnfla%ﬁ' the

equl ppe ne ic stirrer and under an argon
atlﬁ@gceﬁeﬁedomesopbt:iaaaﬁeéf Wi fgh ( gt Yo R ug npmp_ hydride

dgﬁ%%gymﬂéxﬁféhém%ﬁ%@@rQ@Ehbrbﬂ%oh6l5Qdﬁpdﬂnd which is
tétrahydrofuran is introduce at ng e.m xture 0.3
18565l ITPEDIRA | 6F) §1° sPPFreds %413?&% t8 rdihh
tendwxﬂnaen@EraEaampmeer21IunﬂnganechleradﬂedraﬁMuoro—
thet re%%? Oqc xt%re is extracted with ethy

a@gtgﬁg A5 red organi c phases are dried over
sM@ﬂ@amgupbaﬂé @Q@—Qﬂﬁﬁéked and the imne is
concentrated under 15 reduced pressure. The residue is

taken up in a 250 m_ round-bottoned flask with 50 m
oExapPAgsndl (CPA®OURtldre is cooled to OC and 4 g (108

gltmk)a_oob &de%} J\bqr(ghmdeildetal?e ad@e@eﬁl@my phetnyl)
irei iLs conti nue al | owi era ur
Srer R 1 ae (e e o S p i R bSOy 2
hour. The m xture is concentrated under reduced

Peseue apd bhenesidusdine bakedup vt er and

et hyl" adet ases are separated and the
aqueous phase is extracted with ethyl acetate. After

washing e i ned oF gANi% BBAGES on2D Ml e By DM&Enesium
sodiumsulfate, filtering and evapor

at

pPEaTESalE GRS RS 1201 ot %QFI“&?% l%%?rp%u%@lo ml
}/\/ﬂhrzéel scdked Welheout é4iipesdpurith cat i eondenselre and a
ol owing step. 30 4. .
TRPIR S hEsr BT LR AbrhyTEEH paFTegRere, followed
(bbrenytld)irreubyﬂ ] ©F (tar i fdadormimet hydf) bemzam (4.2 mmol) of

yd 4 8 0

1SR Rl okl 1y, TSR Bhe cerpamratunen,
oagdmthezmzetntmel ySoﬁeiﬁueeﬁlywaﬁlnetlrrmg for 2 hours.

The mixture is allowed to cool, 50 ml of 2N
hydrochloric acid solution are added and the resulting
mixture is extracted with ethyl acetate. The agueous
phase is then adjusted to pH 6 with sodium bicarbonate
and 2.9 g (2.8 mmol) of potassium cyanide are added.

The mixture is then stirred at 25°C for 12 hours.

10% sodium bicarbonate solution 1is added and the
mixture is extracted with ethyl acetate. After washing
the combined organic phases, drying over sodium
sulfate, filtering and evaporating, 3 g of product are
obtained in the form of an oily compound, which is used

without further purification in the following step.

4.2, 1-(1,2-Dimethyl-2-piperidyl) -1-phenylmethanamine.
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and 0.54 g (2.25 mol) of

2-chloro-3-(trifluoronethyl)- benzoyl chloride are

successively introduced into 20 ml  of dichl oronet hane

ina 100 m round-bottonmed_flagsk, - 19 and the

m xture is stirred at roomténperature for 1 hour.

The resulting mxture is treated with water and 5

extracted several times with dichloronethane. After

wAshispguthenor gdni ehsiasds bl it waker RFRPATFRG wiEh -78°C

agHgeHsngN &gf@hgna hy ?X(@'ﬁ @olnmtdlqn otirybagm@%fehzene in
nesi um sul fate ering_and eya g o e . .

SBPvERL %aé@%@&]@fé&@fﬁmuﬁa LR el Bty Eenu

puei, EMedid0 Hoysxeod um ﬂmrQﬂHQG@raﬂhyronndkbbcaogeﬁ flask

elutin it h n1xt f d| r Qe n

R L T e e

pabdosphbseconker$@hu¢n@@ tde ﬁydyodﬁﬂoﬁﬂdemudﬂngofa 1,2-

odly EH%E%&%ErQH ngO%QQb% EQ&&@% in leropa%%l m10- 14 of

g o i's

[ori inally isolated in the form of
at@®hre y§§pﬁera20 Vel tRREeRBFAt: 22391874 1endTHEY Jpieture

that1f el @ ddildst rag egt&iﬂ@eah%mcpaén@mwcwr e®etth to
e Rt calproper e f & MUMOGL ol SOMURES o e
arhydﬂcﬁhgomudﬁnﬂeEﬂs(bktr&bbe& With et@@ﬁOGﬁﬁﬂﬂﬁﬁﬂ The
“%&%%9%8&N®¥¥¥QJS phases are dried over sodium sulfate
and filtered, and the imine 1is concentrated under
reduced pressure. The residue is taken up in a 250 ml
round-bottomed flask with 50 ml of methancl. The
mixture is cooled to 0°C and 4 g (108 mmol) of sodium
borohydride are added slowly. Stirring is continued
while allowing the temperature of the mixture to return
to room temperature over 1 hour. The mixture 18
concentrated under reduced pressure and the residue 1is
taken up in water and ethyl acetate. The phases are
separated and the agueous phase is extracted with ethyl
acetate. After washing the combined organic phases,
drying over sodium sulfate, filtering and evaporating,
3.2 g of product are obtained in the form of an oily
compound, which is used without further purification in

the following step.

4.3. Threo-2-chloro-N-[(1,2-dimethyl-2-piperidyl) -
(phenyl)methyl] -3- {(trifluoromethyl)benzamide
hydrochloride 1:1

0.41 g (1.8 mmol) of 1-(1,2-dimethyl-2-piperidyl)-1-
phenylmethanamine, 0.3 ml (2.25 mmol}) of triethylamine
and 0.54 g (2.25 mmol) of 2-chloro-3-(trifluoromethyl) -
benzoyl chloride are successively introduced into 20 ml
of dichloromethane in a 100 ml round-bottomed flask,
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and the mixture is stirred at room temperature for

1 hour.

The resulting mixture 1is treated with water and
extracted several times with dichloromethane. After
washing the organic phases with water and then with
agueous 1N sodium hydroxide solution, drying over
magnesium sulfate, filtering and evaporating off the
solvent under reduced pressure, the residue is purified
by column chromatography on silica gel, eluting with a

mixture of dichloromethane and methanol.
0.36 g of oily product is obtained.

This product is converted into the hydrochloride using

a 0.1N solution of hydrogen chloride in 2-propancl.

0.14 g of hydrochloride is finally isoclated in the form
of a white solid.
Melting point: 239-241°C.

The table that follows i1llustrates the chemical
structures and the physical properties of a number of

compounds of the invention.

In the “salt” column, “HCl” denotes a hydrochloride.
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PCT/ ER2Q0 42 - 22 The conpounds o

\Jﬁ&;iﬁﬁ%éﬁé%ﬁ% o a series of pharmaco %t(%%#g¥§§ é8242
that denonstrated their value as therapeutically

active substances. 5 Study of glycine transportation

i TheK- Meboretbs oexpriessinyenhiécnat weeehwmrjected to a

A0S RQY tcﬁr gjta}’frﬁac #ﬁ%ﬂket@éti lé'l'%t gc'i%ﬁi)}ﬂ%tf%ted their

studled in human neur oepi t

c€ﬁ|§ﬁ @ﬁpﬁ@§§aﬁguﬁﬁ§aﬁéy'@@tlve 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 neuroepithelial cells) expressing the native

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 presence either of buffer (control batch)
or of test compound at wvarious concentrations or of
10 mM glycine (determination of the nonspecific
uptake), 10 uM of [*Clglycine (specific activity
112 mCi/mmol) are then added. Incubation is continued
for 10 minutes at 37°C, and the reaction is quenched by
washing twice with pH 7.4 Krebs-HEPES buffer. The
radiocactivity incorporated by the cells is then
estimated after adding 100 gl of liguid 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 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 IC;; of about from 0.001

to 10 uM.

The individual results of a few compounds are as
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human transporter glytl by nmeasuring the radioactivity
10 incorporated in the presence or absence of the test
compound. The cells are cultured as a nonol ayer for

48 hours in plates pretreate% with 0.02% fi bronectin.
On the day of the experinent, the culture nmediumis
rempved and the cells are washed with Krebs- HEPES 15
b 4452 hirkdyet hyl ) - i - pi per azi neet hanesul f oni ¢
aci d) at pHdbrboid er preincubagizon for 10 m nutes at
370C in the gresencF ei ther of buffer (control batch)

or of test vari ous con]centratl ons or of
10 mM gl yci ru:e:n(;d:eireirﬂ nation of a.te nonspecific 20

upt ake), gl yci ne %E)eéllfi c activity
112 nCi/ rrrmlc)pgr{[H r{cﬁél? added. | n(f:u tion is continued
for 10 mnutes at 370C, and the reaction is quenched

byeo WASH N Cee W hB RERE A S0 HHERES PUf €5 . cdhBound

r adi OaCI I V1 I I ﬂCOf Qr at ed y the Cerrs TS Then Z£o

e&H Fhite di_ngl Ihpcipe o | POPY SeFHek | Ppegenate
aqdlcx%tdsrlrﬂgwgdfa@ésl da@uruh@oumﬂp@gmids @@rflﬁ m{imeai are
M obet Tri- LUXT nter. The ef icatlc% t of the
c Ee&t%lf d By hears'of the tétfa v%:hO

t iteasctorm:élnima}te oim o0& wompeundnt kato er’dLm:ebJﬂayoxso%t ﬁween/
%F%%% éﬁWﬁ UPﬁakﬁlgélgigglnﬁatgﬁ |ngg b%nEPSFﬁrltoneally

ference in radioactivit | NCOr orate
cd@tlﬁﬁol@étlm asd the béﬁ@ﬁ tmatler:éééu vés 19hwl@ioglcal

glapaiing. JdihepeepReHRdenObyt haritiventian thak dadde in a
nmost 35 act] ve, %nthlstes an | C50 of about

5 it Bt 190 10k ARV S BAMER PGP 4P ML s AT iRy to
caieowrdsitarlei tas of 28he5mbmbbume)(bﬁ5®nam MF1 Iffa Credo

YT o2 A PTBOUR) bREY B0, Wi
aGtievi cgnbfod conpaminds onrt?-héedptuk@hoft1{614®]ehgb9-@i-neThe
| QoIRUSe; GONt e NOMPEENal §ite of administration and the
treatment time are determined as a function of the
molecule to be studied. After euthanasia by
decapitation of the animals at a given time after the
adminigstration, the cortex of each animal is rapidly
removed onto ice, weighed and stored at 4°C or frozen
at -80°C (in both cases the samples are stored for a
maximum of 1 day). Each sample is homogenized in pH 7.4
Krebg-HEPES buffer in a proportion of 10 ml/g of
tissue. 20 pl of each homogenate are incubated for
10 minutes at room temperature in the presence of 10 mM
of L-alanine and of buffer. The nonspecific uptake is
determined by addition of 10 mM of glycine to the
control group. The reaction 1is quenched by vacuum
filtration and the radiocactivity retained is estimated
by solid scintillation by counting using a Microbeta
Tri-lux™ counter. An inhibitor of the uptake of
[**Clglycine will reduce the amount of radicligand
incorporated into each homogenate. The activity of the

compound is evaluated by means of its EDs,, the dose
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I ncreasi ng doses of the conpound to be studied are 10
adm nistered orally (preparation by trituration of the
test nolecule in a nortar in a 0.5% sol ution of Tween/
Met hocel TMin distilled mate&) or intraperitoneally
(di ssolution of the test mol &cule in physi ol ogi ca
saline or preparation by trituration in a nortar in_a

185t opduiRit ok Gf afwddr? N e oF n[wall el ycaegorgilag ive

t @o the sriidi tgrfp the nol ecule) on male OF1 If fa

Credo mce weighing 20 to 25 g on the day of the

experinment. The control group is treated with the

VG]’]IieCl e:om'ﬂaﬁmdh)seﬁ i mhey/ Kgpvetite orout-daaf are the most
rgwrgrsftu atl an eszto ]t,h%aet m;nt Ebms g%e %rom 0.1 to

dtermned asa unct ion o ol €ctfl e“to be

stoudicr’ks Afntterapeutitammesild oy r dewdgivtati on of the

animals at a given tine after the administration, the

cortex of each anlnal |s rapldly reaned ont o |ce

(oF: sl mmt@ are stored for a maxi mum of 1 day).

h sa AD i zed in Kr ebs- HEPES

AP Per e S5 or G Y 57187 CRAERRE D0 YRR IS
e&dmdl@nbgenameree sptubat edbrfddr hohBganantedrat meeemring
t er r 0 L- '
a%gl%of a%%%é&#ne noﬁ%ﬁem C?%a%eg lel/iegl s&tl%let g%?ngéﬁgge or
bybaddias @f ¢fest0 aavpefungl.ycine to the control group.
The reaction is quenched by vacuum filtrati on and the
radl oactivity retained is estlnagisd b%% g

ST |%&Hha$wr€ol}'ﬁﬁ RPAGR) B erQbet 483 Crede mice
Twe-ﬂgl]h)i'ﬁM t:cwrﬁcerzsAg bahithiet @rayofof h@h@péﬁlkerbfhent) , the

4C] gl .
i ﬁgo:ln 3 gcfé 3&‘# oe%g gﬁgf?%ge armunt Prie ac‘?l ke ?/ggpw?ﬁghEd
c emgo usitb ¥ eval Uated 'blglerrmmsnlﬁ‘s i #5e EDBOoEhd z¢dsein pH
24 gthat gnAjbi Hepad% of Lherupt ake ‘?fmuﬁﬁiagak%ﬁﬁ#rﬁ@hyl)ﬂ

relative to the control group. The co
i AvEAPesR ZiRge thsacshd fppsc scbéo\erfw it PEPgoréden of

have rangEBF0 tafscile0m 0. 1 to 5 ng/ kg intraperitoneally
or oraIIy Study of the glycine transportation in

nouse spi nal
50 pl 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 wuptake.
[**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 guenched by vacuum filtration
and the radicactivity 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 concentraticn 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 ICsy of about from 0.001 to 10 uM.
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cord honogenate 10 The uptake of [14C]glycine by the
transporter glyt2 is studied in nouse spinal cord
honogenate by neasuring the radioactivity

incorporated in the presence.qr absence of test

conpound. 15 After euthanizing the animals (male OF1

If fa Credo mice weighing 20 to 25 g on the day of

t Fdeex padivdsiial t resudgisnalofcord éﬁ%a@ﬁmé’ﬁl’-lﬁﬁlls j gre as
r apRidlwd efyedinWayghed and stored on ice. The

sanpl es are honogeni zed in pH 7.4 Krebs-HEPES buffer
([ 4-(2-hydroxyethyl) 20 1-piperazi neethanesul fonic

acid), in agumgeonrid an of 25 mo.g>of tissue. 50 | of
honogenat e re| ated for nutes at 25C in

t he presencgcréﬂE d; Krebs-HEFqé%fg]uffer and 25 of

test conpound at varlous concentrations, or of 10 nM

0f, 0l YGH D& Qu,HCL ET ThAC 511G pAONSREC i G, upt ake- o LafiShund
ghyci e \bpcu TC d‘ih' vity = 112 nu / IIIIUI) I S Then

adied D CEX GG Chylpaimeolsy . 2l

ofxnk&el\ésmaf Heaeki 0Bf i ScHHIerehgduly va@uumf Isltﬁ.fd’citeld)nare
30 and theI&%dl oact|V|ty is estimated. b

S CTEAREH by RO | g G oE WP oblrs TPECLaRFFS the
Caater compeuekd i ctacyaofmbhtearonpnmnoh | 9 .46t esmiluedopy of

o) t co on e o , _
RIS, o RRR DD R0 Db anees
d@ﬁnﬂﬂﬁﬂ%ﬁkﬂkaﬁ%ﬁ%ﬁfﬁ@mﬁﬁéed| qﬁﬁghyﬁg|¥@t9hy51ologlcal

| REArRRY ated Q¥1Eﬁ§a€@ﬁt el a babsbaand J.hh% b@t§¥1 bBatit ion
recei ved 10 m o al,ycine, The. c npound

| Forasn MR h et LSS CRSFRR L e Fele REeIfEa
af@écle%g chébowélﬁh@?gO D01 d® 26 M eon25thé 'IE;]EEW of the
I ndi vl dual results o W CcQ un a o

( ISEEE TSR - gﬂ‘?poﬁ%& < 15’&%% g%’nd‘% %%8 e>l'g|-l(aWS the
stvedyi adfe .t he Thehi bidarss actimi tw@/fkf_a, conpband rentehe of
u%td?th.%l%ftr[aéiogrgl yeh0e J R Tse SPiRdl Jhamgebatechanasia

| NCreasi n ses the conp ound to be studied are
time are determlned as a runction of the compcund to be

astudied.

After euthanasia by decapitation of the animals at a
given time after the administration, the spinal cords
are rapidly removed, weighed and introduced into glass
gcintillation flasks, stored in crushed ice or frozen
at -80°C (in both cases the samples are stored for a
maximum of 1 day). Each sample is homogenized in pH 7.4
Krebs-HEPES buffer, in a proportion of 25 ml/g of
tigssue. 50 pl of each homogenate are incubated for
10 minutes at room temperature in the presence of

butfer.

The nonspecific uptake is determined by adding 10 mM of

glycine to the control group.

The reaction is quenched by vacuum filtraticn and the
radicactivity is estimated by sgolid scintillation by

counting on a Microbeta Tri-lux'" counter.
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10 adm nistered orally (preparation by triturating the
test conmpound in a nortar, in a 0.5%sol ution of
Tween/ Met hocel TMin distilled water) or intra-
peritoneally (test conmpound %Gssol ved in physiol ogi cal
saline, or triturated in a nortar, in a 0.5% sol ution
15 of Tween/ Met hocel TM i n di stllled water) to mal e Opt
If fa Credo mice weighing 20 to 25 g on the day of

the, £XPELFEAt ofT%eCQEﬁiféﬂlze gheuntE é]ff@irf‘@ Wwih theuce
vehicle. The dos s in [ k the route of
aditni st on, © @Tdé%l & i MCRIPeRE et hiRkej aeach

201(:.%@1’@1:@3 deI‘EeE ITB.ﬂ:QdV&S:ya cﬁﬂneheora:dafpdm cmrpeuaduated

st ud| Af ana decapi tatj o Lo
%éf T Hal s at 153 }%{Fé F‘ ?f eé:r Jtvﬁe Ogc%?ﬁ n?%‘??aﬁf‘gﬁblts
ttﬁ@/spqual tber dep2Bker eofapiltfiG] glewdved, rediaghiee atd the
| R qe dAdto glass scintillation flasks, stored in
crushe e or frozen at -80C (in both cases the
sanpl es are stored for a maximumof 1 day). Each

S g1 Q:drr@d'ﬂﬁfﬂég%'ﬁ zeck |:‘.’hxﬂ=ﬁlt71<§n Hrepsa FEPES: bybEer actlve
portion o of 30%% ssue. 50 1 of

eac
h&ﬁogéﬁi‘étge SFEY| E‘E‘Hﬁt eénf oFEDs010 Gfi ndE&E at r 56m <0 mg/kg
t empeagiearie oneallly presaaddvaf buffer. The
nonspecifi c uptake is determ ned by adding 10 nmM of
5 glycine to the control group. The reaction is
q@@ﬁchﬁ@ﬁﬁ)t&/atﬁu‘ﬁml Festei perandmede oy ddiactipdyyds of

| ghest i ARLREiBY SOhdd SHIH | lthég' OQrQ.\/ H&pllmtﬂc% 0Rfa the

M crobheta Tri-|l uxTM count_er. i nhi bitor of t he
upLEKaTsr FIARFPYFyeFRe FHATT r@a@@@nq hélarfift bgpin and

r adiyeki gaadenncanpenhat edaint @reaclk dshamegeraie, The
activity of the conpound is evaluated 5 by neans of

its ED50, the effective dose that inhibits 50% of the
uphekecoifipdutddy gkyordenpeltat i vhet drtvent icontmay thus be

g . fHhe @péwg‘g i Lhe SiEenventi of ar :
rr%ggaacftjve 1 #%}g%ﬁgé {)gstlfhavelan@rﬁ'%%t rfr%?nﬁll?%lar
20t ngred cargenapetindneanhybodr ot | g.lycme transporters
glytl and/or glyt2.

Thus, according to another of its aspects, a subject of
the invention is medicaments comprising a compound of
formula (I}, or an addition salt thereof with a
pharmaceutically acceptable acid, or alternatively a

hydrate or a solvate of the compound of formula (I).

The compounds of the invention may be used especially
for behavioral disorders associated with dementia,
psychoses, in particular schizophrenia (deficient form
and productive form) and acute or chronic
extrapyramidal symptoms induced by neuroleptics, for
the treatment of wvarious forms of anxiety, panic
attacks, phobia, obsessive compulsive disorders, for
treating various forms of depressiocon, including
psychotic depression, for treating disorders caused by
alcohol abuse or weaning from alcchol, sexual behavior

disorders, eating disorders and for treating migraine.
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The results of the tests performed on the conmpounds of
the invention show that they are inhibitors of the 15

gl ycine transporters glytl present in the brain and

glyt2 present in the brain or,the spinal cord. The
conmpounds according to the invention may thus be wused
for the preparation of nedicanents, in particular 20

of nmedi canents that inhibit the glycine transporters
Iimdre ARG/ OF L BE Y todmpBiRls 8§ EO0kMaNgi hPe@NDENEMma®f Bd Sused
aspects, a subject of the inventlon IS nedlcagpnts
c&%&rits’?‘%?g“é‘% JFUBL ¢ oF AP RAEFYT S of g eUmatology
adﬁkiimg1saﬁm;%heﬁﬁ@ﬁ?mﬁphtaplngnnaﬁﬁntiuﬁddq&ng spastic
accept e _aci or rnative a rate qr a

o R TR 2bnsaRd 6P oV 2RP " he CRORIGUndE s TP
t Isemiptwensttiion eypabwensedofspesita | ynd30stlpacute pain of
bghavj.or gl, d'n?ﬁ{%tce assHcd W tf‘ogengf%ééin intense
psychoses, in particul ar schizophrenia (de ICIQ%t orm
aﬁ@dﬁﬂ?duéhmélﬂorﬁﬂlfarndn&@@toée@rlcchPﬁhlﬂc and intractable

exlaiany r 86t deh sy ARLO0 NEa eSS DY dAgBhakeinESpPatRinson-
e treatnEntfgﬁl%arlous forns of. anxi et

t ,_panic_35
At t&Ck $YBHSH &%&?@F@%ﬁﬁﬂs‘f%ma%wdﬁs%n%‘a?ed by
t neatriolgprdidsqus fforms efredephessi partindl udpmgmary  and
P | e : or g SqQJ. cause
R T i LT e - U S R
disyorgerstodaciyng dingseder sfeymis f orand eatithgmni geni heptic

- s¢harMpkeovern thgaaeemeundscaf thecEA¥eNt i QAL MBYiPeptic
useéd for treating painful nuscle contracture in

r hEGRETERSgy CAndiRn HRRESHMA  pRtholtdgy, treatment  of
t sRakpngpsieast atdd feenneactpres coft ikedul | ary or

cerebral origin, for the synptomatic treatnent of

acute and subacute pain of [|ight to noderate

i At ensibbyector tifeat thg | nbeasentandiovenhioni ¢ pai n,also

n ' LA a Lt r. e i f treatj :
Pgﬁégﬁggﬁﬁge Fgeaggmgﬁﬁﬁgg%klnséﬁﬂggﬂfnggsy%%to%gg%?tlve
néaFgdegéneradt i vEeRPE gi ANGr Coleopddby agesidinept ites, the

f ohvbheabhng Rarthal rerhmy Base secHWasNarmaceutically

generallzgd epi | epsy of S|nple or conglex _

sPRPEBREL ﬁog‘%% £4d $OrWRCand BtchefSept | Bpftgre, where
appropriate, with suitable excipients. Said excipients
are chosen according to the pharmaceutical form and the

degired mode of administration.

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

intraocular administration.

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

may be envisioned for topical administration.
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syndrones in addition to another antiepileptic 15
treatnent, or in nonotherapy, for the treatnent of

sl eep apnea, and for neuroprotection. A subject of the
present invention is also phagmaceutical conpositions
contai ning an effective 20 ddse of at |east one

conpound according to the invention, in the form of

bdse mYonpwwﬁ@m%apnyt foxepiadbl ek israt ion of a

sqjdﬁ@i@n@ngcaéralﬂgxtga e h¥heh&en@RRMOPI atr:]ae Wddh of a
sy exci pi ents ci pients are chosen
TR g THETARE o Ut cLv 1 (AT 25
desi red node of adn1n|strat|on The pharmaceuti ca
Qsi tipns. acc rd| vention may.t.hys_he
R o SR I it a  aneousze-8oS
|m@nHHMStMIar i ntravenous, toplcal 30 intrakpacheny,

|@kﬁﬁnﬂ§%ro§ggygmg¥jgge rectal or i ntraocukap pg

admnistration. The unit admnistration fornms_may be
f GOBXHRARED tablets, gel capsules, granul es?-0 Mg

P OWEB Sy A ity 19e & iddeatae sol utions or 2.25 g

sys enS|ons trans ermal patches or supp05|g |es
P&%%ﬁﬁﬁl i eyedrops may be envi si é

topical adn1n|strat|on - 28 By way of exanple, a

urg d orm.oet adg&)ﬂngtrag}#é)n Aosa oggounéglmorg NGgaily
5% e i AYEHti oh T Aot he Tor mor 5 | et” Wy conprise
tﬁ@fﬁmﬂsct\matgtqybnp@ﬁentfioms Gbrﬁﬂoun‘éloac@@r diocng ¢ t Retive

M8 il S0 MYk gVBRRI t@&dﬁ%é%ﬁf@ %@Edﬂ:@lﬂg to the
cro caranellose 6. 8 mg Corn starc

WidFt-hyl cel | ul ose 2.25 ny 10 Nhgne5|um
stearate 3.0 ng Said unit fornms are dosed to allow a

I adn1n|strat|on f fromO.01 t 0 f activ
CPrioke M1 T 8heeTaR AR 1Rl i e8RS | fower
galbewsisc adr¢ opppriperietiray @eclspel@sals aasesotn depastt from

Eg?ﬁéegc%?%é?%%f dO3ES 1 ALEnARRLOPTA &l Srd S N 0S8R dQsual
practlce, the dosage that 1is appropriate to each

patient 1is determined by the medical practitioner
according to the mode of administration, the weight and

the response of said patient.

According to ancther of its aspects, the present
invention also relates to a method for treating the
pathologies indicated above, which comprises the
administration, tc a patient, of an effective dose of a
compound according to the invention, or of a
pharmaceutically  acceptable salt or  hydrates or

solvates thereof.
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the context of the invention. According to the usua
20 practice, the dosage that is appropriate to each
pati ent is deternined by the nedical practitioner
a node of adm nistration [
%g?;ﬂ%e response of said patient. 25 ACEEPEF%%0Q2502642
another of its aspects, the @%®sent invention also
relates to a nmethod for treating the pathol ogies
i ndi cat ed above, which conpiissiés t he administration,
t OJ. a pai %Bﬁnpo@tﬁldanc@ffgﬁﬁcbl\i@lﬂ§sQ:d)f tﬁe cOMpOd formula
éﬁrdlng to the invention, or of a

maceutical ly acceptable salt or hydrates or
solvates t hereof. WD 2005/ 037782 PCT/ FR2004/ 002642 -
29 Cdaims 1. A conpound corresponding to the genera
formula (1) 4 (1) 5 i Rl represents either a
hydr ogen atom orgg : ! 1anched (C1- C7) al kyl
group optional ly subg i~ *10 one or nore
fluorine atons, or & oal kyl group, or a
(C3-C7)cyc|oa|kyI(Cl-C§ roup, or a
phenyl (C1- C3) al kyl group opt¥onally substjtuted with
one or two methoxy groups, or a (C2-C4) al kenyl
group, or a (C2-C4) alkyn oup; 15 R2 represents
either a linear or branche —&7) al kyl or
(C3-C7) cycl oal kyl group, or (C3-C7) cycl oal kyl (C1-
C3) al kyl group; X represents either a hydrogen atom
or one or nore substituents chosen from hal ogen atons

ane tHifdmioro 20 methyl, linear or (Cl-C6)al koxy
gI’Ro represenrtespreltﬁts %I tlt.]yeéroggrkl)Stalttolrjn(?ms Chos‘llnear or

branched (C;-C;)alkyl group optionally substituted with
one or more fluorine atoms, or a (C3-C;)cycloalkyl
group, or a (C3-Cq)cycloalkyl(C;-C3)alkyl group, or a
phenyl (C;-C3)alkyl group optionally substituted with one
or two methoxy groups, or a (C;-C4)alkenyl group, or a
(Cz-C4) alkynyl group;

R, represents either a linear or branched (C;-Cy)alkyl
or (C;-C;)cycloalkyl group, or a (C3-Cy)cycloalkyl (Ci-
C3)alkyl group;

X represents either a hydrogen atom or one or more
substituents chosen from halogen atoms and triflucro-
methyl, linear or branched {C1-C¢) alkyl and
(C1-Cg) alkoxy groups;

R; represents either a hydrogen atom or one or more
substituents chosen from halogen atoms and
trifluoromethyl, linear or branched {C:-Cg)alkvyl,
(C3-Cy)cycloalkyl, (C1-Cg)alkoxy, phenyl, cyano, acetyl,
benzoyl, (C1-Cg) thiocalkyl, (C1-Cs)alkylsulfonyl,
carboxyl and (C;-Cs)alkoxycarbonyl groups, or a group of
general formula NRyRs or SO,NR4R; or CONR4Rs in which R4
and Rs each independently represent a hydrogen atom or
a linear or branched (C;-C¢)alkyl or (C3-C;)cycloalkyl

group, or Ry and Rs form, with the nitrogen atom that
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branched (Cl-C6)al kyl and a hydrogen atom or one or

nmore from hal ogen atons and trifluoronethyl, |inear

or branched (Cl-C6)al kyl, 25 (C3-C7)cycloal kyl,
(Cl1- Co) al koxy, phenyl, cyano, (fcetyl benzoyl, (Cl-C6)

t hi oal kyl, (C1- C6)a|ky|su|fony car boxyl and

(C1- C6)a|koxycarbony| groups, or a group of genera

f Peifa NRERS oP SDZKRARSIARE CONRURST 1 Alnhi (IF RECHPLine

Ro-gagh independentd Vof epreseMase hydr ggen-akamo6n3Qalt,

a _lipear or branched (Cl-C6)al kyl or (C3-C7)cycloal kyl
mnﬁﬁ% %%ﬂ Fform with the nitrogen atomt hat

- 30 bears them a pyrrolidine, piperidine or

oy phol rin n_t he .f.arm of ee_base or .
2 B adtl | SRR ey G aRET bl Shpan & S Chprgoterized
caimpothdtas tcl &% med mh:zﬂcal mllﬁlgihuaaiamleri Zad then fham of

i telss qf s ddre0 @m'% 1&@ th%&pgf% ofr dSBSte.

base or aci d- a ditron sa rate ‘or solvate. 3. The
compound as clained in cIa|n12 characterized 10 in

: hhat f l tTHéf a?mﬁ;b&adZs)s ‘Ula(llt{d%d Z_Eiit @@aﬁmgiq { at:m&acltarlzed
e rmo ree a id-additiogn, sa
S 18 SanaT Bampahacas 1ekai ARy CROEAGLEREIon; in
ChﬂﬁacmﬁngEﬂ fﬁéelhashabrlhcné afidértybhrealt, hydrate or
tion; in the formof free base or
a0|djgﬁ%9t|on salt, hydrate or solvate. 5. The
compound as clalned in claim4, characterized in that

itg s Ofhd 1QmpRin®@ ab1R124ReaCoit | UL ki oN; chBr40tkhe zeq

formof free base or acid-addition salt, hydrate or

sATV At RAt 61 € Al Redifc SRR IGAHARIN P in A Thathet form of

CARYd RS orf (PAHEEES: idrai g8t || myeheatd f addiBraltd 0

5, or an 25 addition salt of this conpound with a
pharmaceutically acceptable acid or alternatively a

hyedr at €'y compbwad easofc lelieleconpountath 4 or phhaagtprized
T hAr TEeell 16al (£ompeg) (hon( ghasast ephzeduiBeidh; in
that 1t conprlses a cohpound clained in 0
cltdiengforn %, fxpe abmr%c@atdcaqiqiyt heeepehbt ehgdrate or

A golvate.

5. A medicament, characterized in that it comprises a
compound as c¢laimed in one of claims 1 to 5, or an
addition salt of this compound with a pharmaceutically
acceptable acid or alternatively a hydrate or a solvate

of the compocund of formula (I).

7. A pharmaceutical composition, characterized in
that it comprises a compound as claimed in one of
claims 1 to 5, or a pharmaceutically acceptable salt, a
hydrate or a solvate of this compound, and also at

least one pharmaceutically acceptable excipient.

8. The use of a compound of formula (I) as claimed in
one of c¢laims 1 to 5, for the preparation of a
medicament for treating behavioral disorders associated
with dementia, psychoses, various forms of anxiety,

panic attacks, phobias, obsessive compulsive disorders,
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hydrate or a solvate of this conmpound, and al so at

| east one pharmaceutically acceptabl e excipient. 35 8.

The use of a conpound of forrmula (1) as clainmed in

one of claims 1 to 5, for the preparation of a

medi canent for treating behavioral disorders

associated wth denentia, psychoses, various forns of
arvamtyys panrosat pécksielmmjam, ob@és@rd@rﬁongaugede by
disrders, apudd o\éawe%}%ﬁrfgorf%rﬁ’faﬁggﬁg§s' QBxual behavior
di sorders caused by _al cohol abuse or weaning from

al T desex oA t Heh 1 9PTIeF S ot e r8i9%at iy di sorders

and migraine. 5 9. The use of a conpound of fornula

(Ig asal”ﬁ”lfaIHEdl one of cl

brbpar Aot at o AedPERNEHE Phr FEFERLPng Loft SOFIFED 1P
padme Raf ki ntanins 1di seass armbﬂ?ark}nasoprépkeatlon of a

SYIIY OBy eGP 'f‘g”?s%re@t’i g I @{‘djré’t hg ﬁp' ESRiGson’ s

syndronmes i n addition to-10"ano Her anti éptic
t rélsagann , aod | Rabaosharapfe apdmpEPERp effme]eﬁp%hd mixed

f‘¥ofﬁ?rQ9ﬁPt%ﬁEb9n epileptic syndromes in addition to
another antiepileptic treatment, or in monotherapy, and

sleep apnea, and for neuroprotection.



