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%t[PhenyI(plperldln 2-yl) et hyl ] benzam de derivatives, their aration

and their application in therapy The conmpounds of the |nxﬁmwwmwmﬁﬂmlm pond
to 5 the general fornmula (I) XA HN. O (I) RR ~~F3 in ents
10 either a group of general forrmula N-RL in which Rl represemts<cejther a
hydr ogen at i.near or branched (Cl-C~)al kyl gr

substituted pﬁ%ﬁ%ﬁ%ﬂlrnne fluorine aﬁons, or a (C4é§%2§%§%jq¥2#y§roup
or a (C3-C7) cycloal kyl (C1-C3) alkyl group, or a 15 phenyl (Cl-C3) al kyl
'group optionally substituted wi th one or two hydroxyl or nethoxy groups, or
a (Cz-Q9) al ket ( genera
formul a N+ ?EW@H%H' fﬁ% (é? %#¢%§?/ éﬁé%ﬁ?dgod%¥9€ nggétlvely a
group of ge sent ear or
branched (CEE{Y aIk%E%f%ﬁﬁ?éiéﬁgﬁﬁq%g%LééP{%%%g %ﬁo%@ éhérébg represents a
hydr ogen atom or one or nore substituents chosen from hal ogen atons and
trifluoronmethyl, linear or branched (Cl-CQ al kyl and (Cl-C4) al koxy groups,
5 RZ represents eitherrre hdhipgendateOm tigd DNeeOFf i BRI €osHBSpbhdeRbs chosen
from hal ogen atons and trifluoronethyl, (Cl1-CQ alkyl or (Cl-Cqg) al koxy
groups, & algagranyls ffrgener af) fornula NR3R4 in which R3 and Rgq each
represent, independently of each other, a hydrogen 10 atom or a
(C1-A)al kyl group, or formw th the nitrogen atomcarrying them a
pyrrolidine, piperidine gk _norphgokine ring, or a phenyl group optionally
substituted with an ato D a%adefined for the synbol X above. 15
The conpounds of genera : ) y exist in the formof the threo
racemate (1R 2R 15,2S) ok in {he*form of enanti oners (1R 2R) or (1S, 2S);
they may exist in the formofnfree bases or of addition salts wth acids.

20 Conpounds havi ng a structurefwhich is anal ogous to t{idat of the conpounds
of the invention are described Ap Patent US-5254569 as anal gesi cs,
diuretics, anticonvul sants Jﬁﬁﬁi Eics, sedatives, cerebroprotective
agents, by a mechani sm of a& n 25 the opiate receptors. Q her
conpounds havi ng an anal ogous structure are described in Patent Application
EP 0499995 as 5-HT3 antagoni sts which are useful in the 3 treatnent of
psychoti c disorders, neurol ogical diseases, gastric syndronmes, nausea and

vom ting. The vention exhlblt a particular activity as
specific |nhqb|tors g? t%grégghtg

10 either a group of general formula N-R; in which R,

represents either a hydrogen atom, or a linear or
branched (Ci-Cy)alkyl group optionally substituted with
one or more fluorine atoms, or a (C,s-C7)cycloalkyl
group, or a (Cs3—Cq)cycloalkyl (C;-C3)alkyl group, or a

15 phenyl(C;-C3)alkyl group optionally substituted with one
or two hydroxyl or methoxy groups, or a (Cz-C4)alkenyl
group, or a (C,-C4)alkynyl group,
or a group of general formula N'(O)R; in which R; is as
defined above,

20 or alternatively a group of general formula N'(R')R; in
which R' represents a linear or branched (C,-C7;)alkyl

group and R; is as defined above,

LT
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5 glycine transporters glytl and/or glyt2. The conpounds preferred as
inhibitors of the glytl transporter are of the configuration (1S,2S) with
RZ representing one or nore hal ogen atons or trifluoromethyl groups, while
t he conpounds preferred 10 as inhibitors of the glyt2 transporter are of
the configuration (1R 2R) with RZ representing a hal ogen atom and an am no
group of general formula NR3R9. The conpounds of general formula (1) in
which A represents a group of general formula NNR1, where Rl 15 is
different froma hydrogen atom nay be prepared by a nmethod illustrated by
scheme 1 whiXh 9RI¢DIRES HEMRECAIGN Xe e 1 NP 9L IMPr§ 20 X 0 (zzz) Rz \
.CF3 (I, Ry?élA dj am ne of general formula (II%, in which RL and X are as
defi ned abovERSHIHRAC i FReF TNt LFPBR SO 1Y BYeddt on), is coupled to

an activated acid or an .acjd chloride aof general forml IL11) in which Y

represents gq%%ﬂi‘%"'&?%@bi’s HeRT aoﬂg?’f)%%?r}rn% oﬁéh’@ﬁ%]ﬁ&é A0%ef i ned

above, using _Eh ds, known to persons 5 skilled in the art. The di am ne of
a1 P55

gener al fornﬁ nﬁy Béoﬁpepared by a nethod illustrated by schene 2

< oM Al Gt b hhiod? KR od A S0
I x N Hoc O )cdene N ELEEEA! Rom halogen atoms and

trifluoromethyl, (C;-C4)alkyl or (C;-C4)alkoxy groups, or

amino groups of general formula NR3R; in which R; and Ry

each represent, independently of each other, a hydrogen

10 atom or a (C;-Cy)alkyl group, or form with the nitrogen
atom carrying them a pyrrolidine, piperidine or
morpholine ring, or a phenyl group optionally
substituted with an atom or a group as defined for the
symbol X above.

15 The compounds of general formula (I) may
exist in the form of the threo racemate (1R,2R; 15,25)
or in the form of enantiomers (1lR,2R) or (1S5,2S5); they
may exist in the form of free bases or of addition
salts with acids.

20 Compounds having a structure which is
analogous to that of the compounds of the invention are
described in Patent US-5254569 as analgesics,
diuretics, anticonvulsants, anaesthetics, sedatives,
cerebroprotective agents, by a mechanism of action on

25 the opiate receptors. Other compounds having an
analogous structure are described in Patent Application

EP 0499995 as 5-HT3; antagonists which are useful in the



The Weinreb am de of formula (I1V) is reacted 15 with the phenyllithium
derivative of general fornmula (V), in which Xis as defined above, in an
et hereal Schene 2 solvent such as diethyl ether, between -30C and room 5
tenperature; a ketone of general fornula (VI) is obtained which is
i'educed to an al cohol wth the threo configuration of general fornmula (V1)
with a reduci ng agent such as K- Sel ectride or L-Selectride (potassium5 or
lithiumtri-sec-butyl borohydride), in an ethereal solvent such as
tetrahydrofuran, between -78C and rpoom tenperature. The carbamate of
general for AiSR{EANY HaP IR e rERREFTD WP R Rt hyl ani noal cohol
of general fornula (VI I%% by the action of a m xed, hydrjde 10 such as
Li t hi um al SIS driIRET TN %chg?%%aln%‘bﬁf%n?n%u LIRSt r ahydr of ur an,

bet ween roomtenperatyre and the reflux tenperature. The.threo al cohol of
general formila (Vi 11 SHIROSR it e oL Shr RS | Yo At o of gener al

formula (I1) er 5 resents | . i eps: the

al cohol fundtd onlaq%lgrokpcgls thl?}?s%g o?g%ﬁfg%nvgkﬁ%]gt?%gaé%%@% ng group, for
exanpl e Itg_kg}p%; t [ met hyl sul phonyl

chlori de,65 rﬁlg%(ﬁr%rl nat s%l\?%ﬁ%l%%h&g%%d% cﬁ?%?%'rret hane, and in the
presence of 20 a base BUCh-Gfpoddd&d Nyl &AL Peaq bet WeeRn: OG- 8PS 6808he ,
tenperature, and then the |leaving group is reacted with Iiquefied amoni a
at -50C, in qan @l cohtlssdicte ASaed henothe | orf Ch@s£di R UB) 3YFhwashan

aut ocl ave, between -50C and roomtenperature. 25 It is also possible to
deprotect tlr caphareintiel gereodl nfafgntaa dgdr )atymgeans of a strong base
such as aqueous potassi um hydroxi de, in an al cohol 6 such as nethanol in
order to obttafinf Iuerdne oy Bngnou@s ¢ ohlel 1of tigenecsmpotindsupaefeéXredand to
then carry out an N-al kyl ati on by nmeans of a hal ogenated derivative of
formul a R1Z,as nimhilehtRs | &f agheleflned bbavepobuersadeéféérehe from a
hydrogen atom and Z represents a hal ogen atom in the presence of a base
such as pot &XiiaeE bt 6L Ri ARk potarRsdisRsisaticipas® halogen

N, N- di et hyl f or mam de, bet ween roomtfnger ature_and %OOC. The al cohol of
general for A (35 tHuSSBHHR QI HePR P T sIEheRe ¢ r E3FBY asNiedRecri bed for the
al cohol of general forfrrll,ula CgVI l‘lﬂfi . Apother_ v r%ant thg?, il lustrated by
Scheme 3 whi ch fol | ows Py HROWRSH Fh YRBSEALTGREP S RITT epPe¥BAEE

t hyl d h h idi [ f
For mi a (X1 | R PR oo v Shotaracan, PRl Foltor eyt ™ °
trifl t t ' I Lat pyl et her,
2t 1 oom Lomps ot or e e Byt ot ety ar e RO otk BEaPraPare e x )

iNs t(l/en SURILIQ&%I?%d?%%@s@ﬂ&i{@@%ﬁté@HexHé‘d?rwﬁiBMdEQQ?.Bwé—t. nmosphere, Scheme 3

Scheme 1

% :
N — (I, R;¥H)

|
R, NH, (II)

20

A diamine of general formula (II), in which R,

and X are as defined above (with R; different from a



i.\ +N 1 CH3 N\ 0 (XIT) (Il, R nCH3, X=B) in the presence of a

-catal yst such as platinumoxide, in a mxture of an al cohol and an aqueous
acid such as ethanol and 1 N hydrochloric acid. The diam ne of general
formula (11) is obtained in which R1L represents 5 a nethyl group and X
tepresents a hydrogen atomin the forn12f a mxture of the two

‘di astereoi soners threo/erythro 9/1. It i's possible to salify it, for
exanple, with oxalic acid, and then to purify by recrystallization of the
oxal ate forqﬁdifronla m xture 10 of_ an al cohol and an ethereal solvent such

|
as met hanol WL REOBE hetS SHREST tobtai Fetheabededthiegt an
di ast i J - 2R 1S, 2S) . Th f. | | 1) i
ahi oh A 1 eprUeEh 0GR oSG Bl T ST al N whar ESHER 18 1 epr osent s
P SRR PN §TRA000 A R TR
NFia HN O ( ":J& lds (&%\Aﬁnc{ﬁ ﬁé”v@,o %ﬁ%@&tﬂ‘é&@ ﬁpgwgn{{g?%gj:sgggeral formul a

YOa\ (XII'T), in S as above, a coup grs 8 perforned
wth an agtiMatedfcig Qe ap.@cid chloride, as described above, of general
formula (111) according to nmethods known to persons skilled in the art, in
order to obtain the compounthRindeder§éndLs UEarhdd YY) (12) Fhagl by,

hydr ogenati on of the latter is perforned, for exanple with hydrogen in the
presence of prasdmdd by saahetsod% Pladt raredrogasbeemei 7 "Ridki di ¢ sol vent
such as glacial acetic acid, so as to finally obtain a conpound of general
formula (1) fialMdwsh RL represents a 10 hydrogen atom Anot her net hod

consi sts, according to schene 2, in using a conpound of general fornula (1)
in which RL represents either an optionally substituted phenyl net hyl group,
and in deprotecting the nitrogen of 15 the piperidine ring, for exanple,
with an i di zing agent or with alxﬁ@hﬁ@&iﬁ such as boron tribrom de, or
by hydrogenol ysis, or an al kenyl group, preferably an allyl group, followed
by deprotection with a Pd conplex, in order to obtain a conpound of general

Li
X
~CH, "E:::I/
0 (V)
R )

Boc O (IV) Boc O (VI)
X X
(II) - ? B N
|
CH, OH (VIII) Boc 0H (VII)
X X
(II) e B
R, OH (X) OH (IX)

The Weinreb amide of formula (IV) is reacted
15 with the phenyllithium derivative of general formula
(V), in which X is as defined above, in an ethereal

solvent such as diethyl ether, between -30°C and room



20 formula (I) in which RL represents a hydrogen atom The conpounds of
*general formula (1) in which A represents a group of general formula
N+(O)RL may be prepared fromthe conpounds of general forrmula (I) in which
A represents a group of general forrmula N-RL, in 25 which Rl is as

descri bed above, by reaction with an oxidizing agent, for exanple
*3-chl or oper benzoi ¢ aci d, 9 ' in a chlerinated sol vent such as

di chl oronet hane, at a tenperature between O0C and room tenperature. The
.conmpounds of general fornmula (1) in which A represents a group of general

fornul a N+( RIRETANVIE 3 prddte P T rashoibotme_u bt §ehkerad formula (1) in
alkyl hal | a6Te ket rd 4D R (4 By SO} VHES ke iRt SBove and 7
ebresents o aan 1o ol coluent oleh an goft ot g a8 1
o025 58 I e A e SOP D e B g B S ong

the racerg c £0Mpayn rih_ig&_llﬁlmg% ; nge; 44 pui g chr oé@ﬁ?ﬂégghy I(HPZC)

on a chiral colum, or by resol ution e racem c am ne of genera

formula (11)sdNJdhtt Ne1dis & Ot & U Bt o BSE&h, SHEH,@Snt af B 8F1 £nACLom
canphor sul phoni ¢ aci d, dibenzoyltartaric acid, N-acetylleucine, by
fractional 2emsekprefer emid adareaiaisd abt | gatd P91 of oBmdi s et epi Qyeric

salt froman al cohol type solvent, or by enantiosel ective synthesis

accordi ng t alsohere dwedd tden usered @-mdt i@l anehos eboral defof gener al
formula (1V). 25 The racemc or chiral Winreb am de of fornmula (1V) may be
prepared accEnEral tomnwmet hGOL Bl mbarthe adatonestrabreikxed Eudride Med.
Chem, 35, 10 ' (2000), 979-988 and J. Med. Chem, 41, (1998), 591-601.
The phemyl | isughura oipdunen oflyeerem Hydmide, (1) sheeehXreapresents a
hydrogen atomis commercially available. Its substituted derivatives may be
prepared accH Y U 2 hetHOPRRYRF P EE 2D tPatvWeescFPBBd in Tetra. Lett.,

57, 33, (1996), 5905-5908. The according to a nethod sim]ar to that
descri bed irF %ﬁﬂtQﬁﬁn%QQuFQﬁmﬁﬁé%%%o "PERRLURE nelBF BRR®Pal fornul a

Sert é}?‘éh%@r%ﬁ@@f T LR E | AL Uit “eRe55588 58  Pefl 7 L;Z' the
| | .| _

S ar to that e Bal et s e er e B FEn IS8 5794858 FFig034006

and Synifies!epdd e SHeN: diofbie 841 tioanfepel diebl iidasiof genera

formula (111) "are conmerci a bl'e, except e case o0

4- am no- 3- chh O Hodd 1 fd MBS hyd benz9f Ca BEi Bonbbrt8aPPSSLPL 82t QT EPare
the latter by chlorination of 4-am no-5-trifl uoronethyl benzoic acid with

sul phuryl 2@y i £ &stamp Xdl Drmdict £t SOl yeohasdchraspshbor eher m
according to a nethod simlar to that described in Arzneim Forsch., 34,
1lla, (1984) ,adi5td: 167 ue thnel exigpipdregl wihthride) onni &l asloairatbd
preparation of a few conpounds of the invention. The 25 el enental
m cr oanal ysesokweht eudiR asndd MR spenethanad ahé HPLthenpaeshncal ofol umm
confirmthe structures and the enantioneric purities of the conpounds
obt ai nedR0 a base such as triethylamine, between 0°C and room

temperature, and then the leaving group is reacted with

liquefied ammonia at -50°C, in an alcohol such as

ethanol, in a closed medium such as an autoclave,

between -50°C and room temperature.

25 It is also possible to deprotect the
carbamate of general formula (VII) by means of a strong

base such as aqueous potassium hydroxide, in an alcohol



11 The nunbers indicated in brackets in the headings of the exanples

‘correspond to those of the 1st colum of the table given later. In the

nanes of the conpounds, the dash "-" 5 forns part of the word, and the dash

"-" only serves for splitting at the end of a line; it is suppressed in the

absence of splitting, and should not be replaced either by a normal dash or

by a gap. 10 Exanple 1 (conpound No. 33%.

t hreo-2- Chl oro- N-[ (1- et hyl pi peri di n-2-yl ) phenyl et hyl ]

3-trifluoronethyl benzam de hydrochloride 1:1. 1.1. 1,1-Di nethylethyl

2- benzoyl pi pEe¢li a- me%%@®@&y¢@t@r4§r8tg gbta9n4thﬁntyr@@ amingi et hyl et hyl

2- (N et hoxy- N- net hyl car banoy] ) pi peri di ne- 1-carboxylate in 100 m of

anhydr ous d|%%%Qho%t%%rg%ﬁ%r?%tE%H%E%@ (hEb, 22280t theln82BsYt BHEd fl ask,
the mediumis cooled to 29.4 nnDI)

d -25
pe P T { B %ﬁe%f%h%m??reﬁ.% 2 oRalSgenatady garévaw%cpéhexane
d di et hyl th dded dt t t df 2
hAter ydtoToSE fin T e Sl??gaéoﬁffi&é%k% Iirﬂ%aal'&nsgi Ution the
aqueous phase; L5 25, SePALAL 0y bl ol extract g vt bogthyl agetate, the
sulp ? Frrrere

organi c phase 1S Ted over® so até afd t he

filtrate is H% ﬁgﬁréﬁgﬂ upge{hég?f&ggncelgfp%egégée apfd the residue is

purified by ¢ t ogr aphy on a ica gel utlng with a mxture

of ethyl aceiétsgsansh Cystobexene. iR § gélgrw@bieeﬁelcharssobtalned 5 1.2
1, 1- Di net hylet hyl t hr eo-[ hydr oxy(phenyl ) met hy[ ] pi peri di ne-1 carboxyl ate.

2.0 g (6.9 nupk)dohedhyt 8brRihydel bt dber- béaﬁoyéﬁpéeétdkaeaﬁdcarboxylate
in 30 mM of anhydrous diethyl ether are introduced into a 250

r oundbot t onetlo 6 t @skThelndetoladl ad §ofe fé ARG pherﬁulhh¢X$Otut1lsOBblt§1Q@G| ed to
-78C, 20.7 m (20.7 mmol) of a 1 Msolution of |ithium
tri-sec-bltyldoridydriceted alsetdytribedt her ahe addedodr ofwgeeeanad t he
stirring is maintained for 3 h. The m xture is hydrolysed with 16 m of
wat er formula (VIII).
Another variant method, illustrated by scheme
3 which follows, may be used in the case where R;
represents a methyl group and X represents a hydrogen
15 atom. The pyridine oxime of formula (XI) is
quaternized, for example, by the action of methyl
trifluoromethanesulphonate, in an ethereal solvent such
as diethyl ether, at room temperature. The pyridinium

salt thus obtained, of formula (XII), is then subjected

20 to hydrogenation under a hydrogen atmosphere,

Scheme 3

[:h:]\\nzj[:::] {IX, R;=CH;, X=H)
(XI) : (XII) :



and 16 m of a 35% aqueous hydrogen peroxi de solution, and the m xture is
-allowed to return to room 20 tenperature while it is being stirred for 2 h.
It is diluted with water and ethyl acetate, the aqueous phase is separated
and is extracted with ethyl acetate. After washing the conbined organic
Phases, drying over sodium sul phate and_evaporation of 25 the sol vent under
‘reduced pressure, the residue is purifiéd by chronatography on a silica gel
col um, 13 eluting with a m xture of ethyl acetate and cycl ohexane. 2.0 g
of an oily product are obtained. 5 1.3. , .

t hr eo- Pheny| ¥pi P i BF RSO GE ) pret hatf 2 L S5 oP UER oS oP L 2L BEM( 8XDd@mD| )  of
1,1-dinethylethyl threo [h drox%iggenﬁ:gneth%l%gigeridine-l-carboxylate in
40 m of metMarfol™XtpFaced #h 20 2R QuRd- PELEBHEI2409f PESR, 28n aqueous
pot assi um hydr.oxi de sol ufi repared fromz2.9 qQf pQtassi um hydroxi de
pel l ets and P #H° faﬂgtirﬁnggﬁg% %ﬁﬂct%%lﬂix?ﬁ?eg?gmﬁgﬁt8 under refl ux
for 2 h. The mxture_.is cool the sol vent .is_ 15 evapgrated off under
reduced pres% %]faévaf%‘Fm?gaagg%H ahd® ?ﬁ%l%%h?ewpécﬁx?? SR E N al tines
W th d'¢“é°?£ﬂﬁ£@$%ﬁ- €$&§F?M@S§!P EQEeHQQbé”ﬁngBQQQ'gEBHaEESthgry'”9
over nmagnesi um Su ate, Tiltratiom and evaporation-o e sol'vent under

reduced pre , i sl dat N | ti ng point:
172-174C 1%%%5§H?%o?(%?%£%§€p¥ge$§%iﬁ%%-§%§%E§%§FE§§ﬁg%%I. A sol ution of 1

g (5.2 mol )rivfed N £PeRPo POLNYI I DETpELR1 81 Y| BEERANGY, kR, 30op  Of
anhydrous N, N-di methyl formam de is placed in a 100 m round bottoned fl ask,
0.39 M (5. Zxample pfwbtiondedhoneaand, add Oh8ngtbSpdrawpl pyof potassium
carbonate are added and the m xture is heated at 80C for 2 h. It is cool ed
to roomtenpzatysealiizasibydodl yisedobyladdi igrmatiefrandai mhiksuext r act ed
several tinmes with ethyl acetate. After 5 washing the conbined organic
phases W& h altar ahdohhknaadsan uebhedeayueolvesbdsunhchbometibasollut i on,
drying over magnesium sul phate, filtration and evaporation of the sol vent
under reduceanpréseuhel ¢heeresfeduasi sopebraindtbhy eHEBNBRBgPaphy on a
silica gel colum,

diastereoisomer (1R,2R; 15,25).
The compounds of general formula (I) in which
A represents a group of general formula NR; where R;

15 represents a hydrogen atom may be prepared by the

method illustrated by scheme 4 which follows.

Scheme 4
Y (¢]
N R; CFy
| X (111) I X .

& N
N —— N = (I, R,=H)

NH, HN._ .0

(XIITI) (XIV)

Ry cr,

20

Starting with the amine of general formula

(XIII), in which X is as defined above, a coupling is



10 eluting with a m xture of dichloronethane and nethanol. 0.8 g of an oily
‘conmpound is obtained. 1.5. threo-(1-Ethylpiperidin-2-yl)phenyl met hanam ne.
0.8 g (3.65 nmol) of threo-(1-ethyl piperidin 15 2-yl)phenyl met hanol and
0.48 m (3.65 mml) of triethylamine in 20 m of anhydrous dichl oronet hane
are introduced into a 100 m round-bottoned flask, under an argon

‘at nosphere, the mixture is cooled to 03 0.28 m (3.63 mmol ) of

met hanesul phonyl chloride is added and 20 the mi xture is allowed to slowy
return to roomtenperature for 2 h and it is concentrated under reduced
pressure. Lipguefamedmiordi an sadmitvattt ebidtar @an atist|elveopidsi ded with
magnetic stirring and cooled to 25 -50C and nethanesulfhonate pr epar ed

bef or ehand ias stiaanided mbyed of ggnarak atmbkol (35l adeeRrdhed 15
autoclave is closed and the stirring is maintained for 48 h. The m xture is
transferred & BeFRtR BTN BRI S jtkiklebnenttat @t unter reduced 5

pressure and the residue is purified by. chromatograp on . a sjlica gel
col umm, el utQ5RFEWth PR R TH Br ?ﬁﬁé%%ﬂé?%@ﬂ%%ni¥i$b:3 g of an

Ctep. 105, §IaRG. FEReRRET . o D P e Ter Forhéay Sebp The 1t
) ph | met hyl ] -3-tr.ifl thylb ' [ ' 0.3 1.37
Tbl) of - GRS "t A Sty Ber ot A o b 285 11557 ol ) o1
1-[3-(dinet ' -3 I ii4n 1 37 I f
1y xybomsbET 15001 o AT Ok TR0 i Tof i S a1 Sret RERAC L0 2 50

roundbot t oned, £l ask @nd-{e Jhed il exdBaStasred &b fﬁ@&fl?.? beppenapure for
30 mn. 0.3 g (1.37 mol) of threo-(1-ethyl piperidin 2-yl)phenyl met hanam ne

in solutin idorpdeg Mbf cferktedl of orihaner ) simdeedeRg, thepddaritNgai s
continued for h. The m xture is hydrolysed with water, and it 25 is
extract et sewededgdn nesomd t h di chl or onet hane. After washing the organic
phases with water and then with a 1 N aqueous sodi um hydroxi de sol ution,
dryi ng over 16 Another method consists, according to
scheme 2, in using a compound of general formula (I) in
which R; represents either an optionally substituted
phenylmethyl group, and in deprotecting the nitrogen of
15 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, followed by deprotection with a pd°
complex, in order to obtain a compound of general
20 formula (I) in which R; represents a hydrogen atom.
The compounds of general formula (I) in which
A represents a group of general formula N*(0O7)R; may be
prepared from the compounds of general formula (I) in
which A represents a group of general formula N—Rl, in

25 which R; is as described above, by reaction with an

oxidizing agent, for example 3-chloroperbenzoic acid,



magnesi um sul phate, filtration and evaporation of the sol vent under reduced
‘pressure, the residue is purified by chromatography on a silica gel colum,
eluting with a m xture of dichloronethane and methanol. 5 0.25 g of an oily
product are obtained. The product is dissolved in a fewm of propan-2-ol,
5.9 mM of a 0.1 N hydrochloric acid solution in propan-2-of are added, and
‘the mixture is concentrated under reducéd pressure in order to reduce 10

t he vol une of the solvent. After trituration, 0.15 g of hydrochloride is
finally isolated in the formof_a white solid. Melting point: 230-232C. 15
Exanpl e 2 (cohpdurit Notnaggd %QJE}‘I‘F%FOS‘RF}P(?L%)df%@%?l‘imﬁgflﬁf)ﬁpi pEr fdi n- 2

yl ] phenyl met hyl ]-3-trifluoronethyl benzam de hydrochloride 1:1. 2.1.

1 17D ot hy | T3 95 BTHATSY bl perral HeSt SOMRSF DOk Pat e, 11 8 g (43.3

e S e T R
I oA DO PR Lhank AnBEke 28 BLALODEICOLTERTS!fy LR RN S,
T I

With a saturgted, aaseous §oghymc £0§é1@@r§9| BbRA1al RERAAYEOHSaPHASE 1S S
separated and it is extracted with ethyl acetate. The organhic phase is

dried over spfiwmsuiPkal ehalidésofiféreesl Fbrinil&ORCER,r ahegnynder
reduced pressure and the residue is purified by chromatography on a silica
gel colum, i uisngs wi¢himed xbove ahdethyépaseéate andallgeyichébeaxane.
4.55 g of a solid product are obtained. Melting point: 123-125C. [a~5 -
-25.4 (c=2. 2y L£HCI2Y serodnRi%budb 2s2acétdnbinmielayl ethwl (1S)-2-[(2S)
hydr oxyl phenyl ) met hyl | pi peri di ne- 1- car boxyl ate. 4.68 ¢ (L6.2 mol ) of
1, 1- di met byl eamrigerg Ogye Jopevieoy| ppper teiperateaebardl 30€°Cn 170 m  of
anhydrous tetrahydrofuran are introduced into a 500 mi
Moreover, the chiral compounds of general
formula (I) corresponding to the enantiomers (1R,2R) or
(15,28) of the threo diastereocisomer may also be
obtained by separating the racemic compounds by high-
15 performance liquid chromatography (HPLC) on a chiral
column, or by resolution of the racemic amine of
general formula (II) with the use of a chiral acid,
such as tartaric acid, camphorsulphonic acid,
dibenzoyltartaric acid, N-acetylleucine, by fractional
20 and preferential recrystallization of a
diastereoisomeric salt from an alcohol type solvent, or
by enantioselective synthesis according to scheme 2,
with the use of a chiral Weinreb amide of general
formula (IV).
25 The racemic or chiral Weinreb amide of

formula (IV) may be prepared according to a method

similar to that described in Eur. J. Med. Chem., 35,



20 round-bottoned flask, under a nitrogen atnosphere, the solution is
-cooled to -78C, 48.5 mM (48.5 mol) of a 1 Msolution of L-Selectride
(lithiumtri-secbutyl borohydride) in tetrahydrofuran are added dropw se,
and the mxture is stirred at room 25 tenperature for 5 h. It is slowy
hydrolysed in the cold state with 34 m_ of water and 34 ml of a 350 aqueous
‘hydr ogen 18 peroxi de solution, and thd mixture is allowed to return to
roomtenperature while it is being stirred for 2 h. It is diluted with
Wwater and ethyl acetate, the aqueous phase is separated, and it is
extracted 5 (/é/qqp)e't hyf 92288 ard Af ted waSheRe t bk cobhBPBbd 8PYaRPE- phases,
drying, dryi over sodjum sul phate, filfration and evaporation, the

residue is PR TH Uit CYRRPIRA ot 987 fFR A HRFMELRuti) BREEPNg with

i xt f,, et hyl t at | oh . 10 4.49. g of N il
e obtarned TSI ARG WRE s Coutersd: Oy SATLEE O O
- (1-net hyl pjperi din | . . ) _of lithi
2l o i um ey G 2 08 R SHRGI TG 1Y o BFatar R dr 8PP atpdaucea i nto

200 n - : ' ' '
Reat e uriter &I 446G (45, % nrot ) o e SOrarT o e 1 108

di met hyl et hyg7 (15, - 2r9¢6(23905-5908. Th ding t thod
hydroxylphenyl)nethyl]piperidine-l-carbox@l%%%ofnl% %fm?et?ahydrofuran

are added anglifiires i & Ufieat Sa&keptindglern refexe f BppBiSabiohtebs cooled, it
is slowy hydrolysed with a 25 0.1 M solution of potassiumsodiumtartrate

and the m xt0B&60®6 keTte sdmined OVgsme gl . ford@lat (I8) fiht erhedhard t he
precipitate is rinsed with tetrahydrofuran, and then the filtrate is
concent r at edraprwesen tesl Ut euly gr egsurat o . by goof paepatedr iess ohbyajpr oduct

are 5 obtained. 2 . 4 .]2(5;8) - [ (2S5) - (1-nmethyl piperidin-2

yl )] phemyd negevaresi aecod O5g gt ¢ 1a. e pinedl ) descf 1Spd[ 10 2Bt €nt 10S-

met hyl pi peri di n- 2- I);phen | met hanol and 2 mM (14.4 mmol ) of triethylam ne
in 70 m of W%us Hiehl vr obke rivknaref | gerobatefiornudaa (A50IN
roundbottoned flask, under a nitrogen atnosphere, the nediumis cooled to O
C 1. 1 n Be¥ife REeRDFEY JFCAEIIRY hePeR UPPRRATI SR bRF dECakBakdded, the

mxture is allowed to return slomy to_roomt eratur r and it is
concentrate etﬁfﬁre&?(gdﬂ&e %’Fm@ﬂﬁ%’?‘ Ll?'ﬁ'ggfi eggg hi éf?gxfnt gggaéed into
an autocl ave vi ded.w net4 tirggng d cooled to 20 -50C, a

sol ution of %@%ﬁéhﬁgt n%@%%% bng1%7%%bp%?§d5ggforehand in solution in 30

m of abgol ute ethanolpjs é%gﬁgtaﬁ@eaéﬂa08$g¥§iaésC£9S§gnéggéthe stirring

i's mai ntal ned fo_r 48_ h._The mxture I's tran erred to round 25 bott_orred
flask and thesamine (S1i50had etbrhetdal Dy Maehi 2R 0L! YeREQPHCE nWRLED TS

used as it is in the next step.

case of 4-amino-3-chloro-5-trifluoromethylbenzoic acid.
It is possible to prepare the latter by chlorination of
4-amino-5-trifluoromethylbenzoic acid with sulphuryl

20 chloride, in a chlorinated solvent such as chloroform,
according to a method similar to that described in
Arzneim. Forsch., 34, 1la, (1984), 1668-1679.

The examples which follow illustrate the

preparation of a few compounds of the invention. The

25 elemental microanalyses and the IR and NMR spectra and

the HPLC on a chiral column confirm the structures and

the enantiomeric purities of the compounds obtained.



20 2.5. 2-Chloro-N-[(1S)-[(2S)-1-nethyl piperidin-2

'yl ] phenyl net hyl ] -3-trifl uoronethyl benzam de hydrochloride 1:1. Using the
procedure described in point 1.6, 5 starting with 1 g (4.9 mol) of

2-chl oro-3 trifluoronethyl benzoic acid, 0.9 g (4.9 nmmol) of

1-[ 3-(di net hyl am no) propyl ] - 3-et hyl carhadi i m de hydrochloride, 0.66 g (4.6
‘mmol ) of 1-hydroxybenzotriazole and 1 1(4.9 nmml ) of 10
(1S)-[(2S)-(1-nethyl pi peridin-2-yl)]phenyl net hanam ne, 0.45 g of product is
.obtained in base formafter urich%%%fn by chromat ography on a silica gel
colum, eluting with & oF dh Qﬁ%&9uﬁﬁ9%#ﬁF%e%%aﬁB?. The product

is di I in.a f f 15 -2-0l, 10,9 m_of 1_N hydrochloric
201 d solut | BRoTH BFoRdn- S 0 G et SARFRHE ri St " <O GoRRbnt Pt od
under reducgg&B§$§g&gﬁqgnfygﬁgkéf%r&x&ge t he vol une of solvent. After

trituration, ydroc ideis finally isolated in the form of

a white solid. Meltingpqiju él%\%% g%,z%k&%acd&nﬁoJJ@S; BHne (§50, - »8r5; CH3O0H)

ee>99 0 . Exanple 3 (conpoun

t hr eo- 4- A BOYArsC Ha@0-JF [k WRIAY! RiRerdil Nasn » ™ on1
yI)phenyInethylfig%%rifluoronethylbenzanide hydrochl of1dé 101, > 21 3.1.

2- (Benzyl ox¥ior reniemlngetdty lonel i e pyrididi UM is suppressed in
trifluoromethanesul phonate. 17.4 m (120 nmol) of nethyl

trifl uoromethanesseplrenaife syie wddef, HPWMISCuRNGh&t Be OkepDadeguspensi on
of 35 g (120 mol ) of phenyl (pyri di n-2-yl)met hanone 0-benzyl oxinme in 200
of diethyl etitdrer doyda memaxt Waesh osthy redyad. room tenperature for 3 h.
The precipitate forned is recovered by 10 filtration and it is dried under
reduced pressure. 49 g of product are obtained, which product is used as it
is in the next step. 3.2. threo}él-hbthylpiperidin-2-y|)pheny|nethananine
15 et hadédi &¥eaple 1 (compound No. 33).

threo-2-Chloro-N-[ (1-ethylpiperidin-2-yl)phenylmethyl] -
3-trifluoromethylbenzamide hydrochloride 1:1.
1.1. 1,1-Dimethylethyl 2-benzoylpiperidine-1-
carboxylate

15 8.0 g (29.4 mmol) of 1,1l-dimethylethyl 2-(N-
methoxy-~N-methylcarbamoyl)piperidine-l-carboxylate in
100 ml of anhydrous diethyl ether are introduced into a
250 ml round-bottomed flask, under an argon atmosphere,
the medium is cooled to -25°C, 16 ml (29.4 mmol) of a

20 1.8 M solution of phenyllithium in a 70/30 mixture of
cyclohexane and diethyl ether are added dropwise and
the stirring is maintained for 2 h.

After hydrolysis with a saturated aqueous

sodium chloride solution, the aqueous phése is

25 separated, it is extracted with ethyl acetate, the
organic phase is dried over sodium sulphate, it is

filtered and the filtrate is concentrated under reduced



14.8 g (31.89 nmml ) of 2-(benzyl oxyi m nophenyl nmet hyl ) - 1- net hyl pyri di ni um
trifluoronethanesul phonate and 0.74 g of platinumoxide in 50 m of ethanol
and 50 m of 1 N hydrochloric acid 20 are placed in a Parr flask, and
hydrogenation is performed for 5 h. The ethanol is evaporated under reduced
pressure, the residue is extracted with dichloronethane, the aqueous phase
is separated, a 25 solution of anmoni a i%s added thereto and it is extracted
wi th dichl oronethane. After washing the conbined organic phases, drying
over sodiun1su| hat e, filtration and evaporatlon of the solvent under

reduced pr e?ﬁﬁ esur(? 2 otf%‘earifeo?ll %rh’ﬂ%‘i“&ﬂﬁﬁ n‘ﬁh-‘i@@a%@g]é‘?%}ﬁr 0

di ast ereoi soner obt ai ned. The ethElh edloate epared by dissolving 5
these 6.7 g 6¥E%§?e%9$rﬁﬁ ATy §HE %ﬂﬂl%ﬁFQﬁ t E%ﬁﬁv% eRERY bf

et hanedi oi ¢ ¢ é% gf lghtfg%lﬂ ni mrum of net hanol. The salt obtained is
purified by recr i'on Froma mxture of methanol and 10 di et hyl

ether. 4.7 g of pure eétbarkggléi%toglsé%ﬁg& hé(leeo &@g{%&m soner are finally

i sol ated. Melting point

4- Am no- 35 chl oro-5-trifluoronethyl benzoic acid. 7.8 g (40 mol ) of

4-am no-5 trifluoronethyl benzoic acid in 80 m of chloroformare placed in
a 500 nl roqn@wmmtxnnghgdﬁym%ﬁﬁyﬁhe presence of 9.97 m (50 mmol) of

sul phuryl chloride, and the 20 m xture is stirred under reflux overnight.

The solvent is ewansat @t/ dinder (gresiicldnditeps et h@ine@sidue i s taken up
in water and aqueous ammoni a and the m xture is extracted with

di chl or onet hane. cHBmbagueties. phase is acidified, the 25 precipitate forned
is recovered by filtration and it is dried under reduced pressure. 9 g of
product are obtained. 2.0 g (6.9 mmol) of 1,1l-dimethylethyl
10 2-benzoylpiperidine-l-carboxylate in 30 ml of anhydrous
diethyl ether are introduced into a 250 ml round-
bottomed flask, under an argon atmosphere, the solution
is cooled to -78°C, 20.7 ml (20.7 mmol) of a 1 M
solution of lithium tri-sec-butylborohydride in diethyl
15 ether are added dropwise and the stirring is maintained
for 3 h.
The mixture is hydrolysed with 16 ml of water
and 16 ml of a 35% aqueous hydrogen peroxide solution,
and the mixture is allowed to return to room
20 temperature while it is being stirred for 2 h.
It is diluted with water and ethyl acetate,
the aqueous phase is separated and is extracted with
ethyl acetate. After washing the combined organic
phases, drying over sodium sulphate and evaporation of

25 the solvent under reduced pressure, the residue is

purified by chromatography on a silica gel column,



23 Melting point: 229-235C. 3.4.

‘t hr eo- 4- Ami no- 3-chl oro- N-[ (1- et hyl pi peri di n-2

yl ) phenyl met hyl ] -5-trifl uoronet hyl benzam de 5 hydrochloride 1:1. 0.52 g
(2.15 muol ) of 4-am no-3-chloro-5 trifluoronethyl benzoic acid, 0.37 g (1.96
ol ) of 1-[3-(dinmethylam no)propyl]-3-ethylcarbodiimde hydrochl ori de,
'0.26 g (1.96 mmol ) of 10 1-hydroxybenz&§riazo|e in5m of

1, 2-di chl oroet hane are placed in a 100 m round-bottoned flask, and the
mxture is stirred at, roomtenperature for. 10 min. 0.4 g (1.96 nmol) of

t hr eo- ( 1- meEhHERGe Midim -2 PRSIt tdhaniafe iarsdt ion in 5 M of 15
1,2-dich|oroetﬁgne is added and the m xture is kept stirred for 12 h. It is
hydrol ysed it € pot assi um hydroxi de pellets are added until a basic
pH is obtained, and the mxture is .extracted wth 2Q dichloromethane. The
organi ¢ phase is washgd Ovn\}g[ r?%rwa rlero,ﬁlyt l:irsOdercftecl‘-’lroeveo?Dts‘_"oloﬁ“ﬂ sul phat e,
filtered, the solvent is evaporated under reduced pressure and the residue
is purified by chromatography on a silica gel colum, eluting with a

m xture of qtghlQm@ggjyyg%yyM%fggfggﬂﬁuyﬂylg%ékﬁhﬁglponpound is isolated

in base form 24 1t is di'ssolved 1n a fewnl of propan-2-ol, 9.4 nl of a

0.1 N hydrochloric acigd ssaluttiicn di Preran -Plnis e agided and the sol vent
i s evaporated under reduced pressure. The residue is collected and it is 5

dri ed under 1yacdime th2&r g 10fts@d-d product are obtained. Melting point:
270-272C. Exanple 4 (conpound No. 25). 10

4- Am no- 3- cHhyrdo-ody] (EhRn 1) 2 t-hky et iy i ieta -di fearboxylate in

yl ] phenyl met hyl ] -5-trifl uoronet hyl benzam de hydrochloride 1:1. 4 .1 . (1R
- [ (2R - @D mét i pigidrandiIn-iz yWhdqerenyd reetdfeham meourdd-18ot igort&®0 mmol )
of threo-(1-nethylpiperidin 2-yl)phenyl nethanam ne in solution in 300 m of
met hanollfand168ky EIOEIMRASIYS Ffo NRdaiy [hipitetikdaese st eerareds0 nl  of
net hanol are introduced into a 4 1 round-bottonmed flask. The solution is

concent r at edZ8F dnFerPlr RAFGSE PedBFe%Mie (Bl Yot RrA 40 rekr9Stal | i zed
AN A T T R SN
for 2 h.
The mixture is cooled, the solvent is
15 evaporated off under reduced pressure, water is added
and the mixture is extracted several times with
dichloromethane. After washing the combined organic
phases, drying over magnesium sulphate, filtration and
evaporation of the solvent under reduced pressure, 1 g
20 of a white solid is obtained.

Melting point: 172-174°C.

1.4. threo-(1-Ethylpiperidin-2-yl)phenylmethanol.
A solution of 1 g (5.2 mmol) of threo-
25 phenyl (piperidin-2-yl)methanol in 30 ml of anhydrous
N,N-dimethylformamide is placed in a 100 ml round-

bottomed flask, 0.39 ml (5.2 mmol) of bromoethane and



The recrystallization is repeated three tines 25 and 15 g of a salt of
(1R -[(2R) - (1- et hyl pi peridin-2 yl)] phenyl net hanam ne are finally obtained.
Melting point: 171.5C 25 [a]~5 - -11 (c=1; CH30H) ee>99 0 . 4.2.

4- Ami no- 3-chloro-N-[ (1R) - [ (2R) - 1- net hyl pi peri di n
’2-yl]phenylnethyl]-5-trif|uoronethylbegﬁsnlde 5 hydrochloride 1:1. Using
the procedure described in point 3.4 a starting with 1.04 g (4.37
nmol ) of 4-am no-3 chl oro-5- trifluoronethylbenzoic acid, 0.46 g (3.97 mol)

f 1-13-(d t hyl 3 10 eth bodi de hyd | d 0.53
05 g7 o S e ﬁ%?@g@wﬁ)‘é o1 1 RI0T € b G Eoghe B G ey ana” ?
1R 2R h t
e AT MRS O - Y ARV TRC NRRBTR OE s%réﬁa?aalg *E8  haai g
28.2 m f | uti
26,2 1 of el lipssoeilori £ oe danbyt oo, R e T
evapor at ed undefg r&@%@@té’cﬁe§é\9‘éfalt@§mé€|&zgthbéﬁl;lg ( %é}:%?%leﬁkﬁg rand is

dri ed under reduced pressure ) hydr oc inall'y"i sol at ed

in the fosmwpisaivditee S@d)rhlﬁlné\@'étcﬁ‘;ﬂnp@'ﬁlﬁaség%ﬂ—’gﬁ%a{:@k ~ana thén4
(c=0.091; CH30H) ee=97.8 0. 25 Exanple 5 (conmpound No.

t hr eo- 2- Chl ar e ey | { i s dé dd 2ury | ¢ 1B Pyhd - §ol1ﬁtibﬂpré L hyl benzam de
hydrochl ori de 1:1. 26 5.1. 2-Chl oro- N[ phenyl (pyridin-2- yg?nethyl] 3

trifl uor ometdwd benzam steum Iswlplya (g, 161 htbddioh Znehéespodation of
trifluoronethyl benzoic acid, 1.4 g (7.28 mmol) of 5

1- [ 3- (di net igHieards nioygropyride B3- etdycedrpoessuree tiyeroebiduedes 0.218 g
(.79 nmmol) of 4-dinmethyl am nopyridine in solution in 60 m of

di chl or onet HaheL Bred pracduroma @5y eounds bbicangel f tatkpnihe m xture is
stirred for 15 mn, 1.1 10 (5.97 mmol ) of phenyl (pyridin-2-yl) et hanam ne
in soIut%Qn1?%P?KFQﬂW%ﬁh(ﬂcWﬂ%ﬁ%ﬁ%t%%ﬁél%?%oﬁaﬂ%éh%ﬂﬁ apd mekbapelis

stirred at r erature for 24 h, ]t is hydrolysed by adding water, a
350 aqueous ds)gé;:%rﬁ Vit oX o SYTRRTND 13 bRt cghe organi ¢ 15 phase is

separated, it is washed wth water and then

1.5. threo- (1-Ethylpiperidin-2-yl)phenylmethanamine.
0.8 g (3.65 mmol) of threo-(l-ethylpiperidin-
15 2-yl)phenylmethanol and 0.48 ml (3.65 mmol) of
triethylamine in 20 ml of anhydrous dichloromethane are
introduced into a 100 ml round-bottomed flask, under an
argon atmosphere, the mixture is cooled to 0°C, 0.28 ml
(3.63 mmol) of methanesulphonyl chloride is added and
20 the mixture is allowed to slowly return to room
temperature for 2 h and it is concentrated under
reduced pressure.
Liquefied ammonia is introduced into an
autoclave provided with magnetic stirring and cooled to
25 -50°C and methanesulphonate prepared beforehand in

solution in 10 ml of absolute ethanol is added, the



wi th a saturated aqueous sodiumchloride solution, it is dried over
Tagnesi um sul phate, it is filtered and the solvent is evaporated under
reduced pressure. The residue is purified by chromatography on a silica gel
20 columm, eluting with a m xture of dichloronmethane and nmethanol, and 1.34
g of product are finally isolated in the formof a yellow oil which
crystallizes, and which is used as it i5in the next step. 25 5.2.
t hr eo- 2- Chl or o- N-[ phenyl (pi peridin-2-yl)methyl]-3 trifluoronethyl benzam de
hydrochloride 1:1 27 A solution of 4.17, 10 mmol ) ,of 2-chlaro-N
[pheny|(pipe??%?%l%Y?|}ﬁe?ﬁ???ésa??iFP%o?Bhg¥£99béﬁza 'HEaFHegsgﬂf of
gl aci al acet& acid is placed in a Parr flask, 0.1 g of 50 palladium5 on
carbon is addedhand hydr ogenation is perfornmed at 0.35 MPa at 50C for 3 h.
After returning to roo?%éeHSQEQEgrfs %Pgnggégkgattbsar ggxgg by filtration,
rate re

the filtrate is concen ander uced pressure, the residue is 10

taken up W UobByRLARRg kYL 68t 8bEeeRODEONT BhAD S pdbmLYdr oxi de 1

added and the mxture is extracted severa Imes wth et acetate. The

organi ¢ phasg-éssweshedaWehd Webeguandsthepivith 8 Seh%ﬁ\s%eg@ggﬁ?us sodi um
chloride solution, it is dried over sodium 15 sulp%ate, It is filtered and

the sol vent éﬁ_@Véﬂpiéée@eyn@@lumﬁﬂuéﬂﬁtpﬁ?$§ytﬁ-aTHQxE@§EdBQ is purified
by two successive chronat ographies on a silica gel columm, eluting with a

100/ 0 to 95/&ichXdvore bhafe chharasehhase. and nmet hanol, in order to separate
the unreacted 20 starting material. 0.8 g of the (less polar) threo

di astereoi soner is isolaBed. oFhenhyili pchbopodedt her ebtaiaepy, epatetl by
dissolving it in a fewm of propan-2-of and adding thereto 20 mM of a 0.1
N hydrochl or¢Elactempsurdl usi vacdnapr bpahs2inl th&hsestl verp.is partially
evapor at ed under reduced pressure, a white solid is 28 obt ai ned by
triturati®n, it is collected by filtration and it is dried under reduced
pressure. 0.6 of hydrochloride is finally obtained. Melting point:
234-235C. 5 kxgon%r%O(%aﬁB%aﬁa-Nbl<§7$th piperidin-2-

(11117 uor ombt hyl ) ERERR EETR Y SERPor T b for SR Hg bopsamyde o
133-dinethylbarbiﬁz&&gcgfggi&g ipl§olution in 100 m of anhydrous
di chl or onet hane ar

0.3 g (1.37 mmol) of 2-chloro-3-

15 trifluoromethylbenzoic acid, 0.26 g (1.37 mmol) of
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide, and
0.19 g (1.37 mmol) of l-hydroxybenzotriazole in
solution in 10 ml of dichloromethane to a 50 ml round-
bottomed flask and the mixture is stirred at room

20 temperature for 30 min.

0.3 g (1.37 mmol) of threo-(l-ethylpiperidin-
2-yl)phenylmethanamine in solutin in a few ml of
dichloromethane is added and the stirring is continued
for 5 h. The mixture is hydrolysed with water, and it

25 1is extracted several times with dichloromethane. After
washing the organic phases with water and then with a

1 N aqueous sodium hydroxide solution, drying over



introduced into a 500 mM two-necked flask provided with magnetic stirring,
'wth circulation of argon and with a condenser. 0.2 g (0.01 eq.) of
tetraki s(triphenyl phosphi ne) pal l adiumis added and the 15 reaction nedi um
is heated to 35C. A solution of 7.8 g (19.18 mmol) of N [ (' S) - [ ( 2-9)
~1-al lylpiperidin-2-yl ] (phenyl ) nmethyl ] -2
‘chl oro-3-(trifluoronethyl)benzani de (ob%%ined according to a procedure
simlar to that of Exanple 1) is added, 20 and the progress of the reaction
is nonitored by thin |ayer chronatograghy. 100 m of a saturated sodium
hydr ogen carPd%atel | stibhebee BdeHatife ARdi aHpPSeratparapédtaft er
settling out apd the aqueous phase is extracted twice with 100 m of

di chl or omet h3h Ye?ﬁeuQ%eEoﬁ%?ﬂ%%doPﬁ%ﬁ?Erﬁha§E§ spaiduenéd wreRtied n o of
wat er and thgn m%th 100 ml_of a saturated so iunhchlorige , 29,sgLution.
They are dri2d SVer 3bA7LAPRYI PhateSififRePBd SRUUTRe SAPVERE FdtBvapor at ed
under reduce e. .10, f bei ge _solid, are,obtai ned, which solid
is purified yg%%ggﬁét%grgbégl%ﬁgﬁegF?Pﬁaaﬁélm%gg8paﬁﬁ, eluting with a

m xture of dichl oronetja oQ} al Ni . 4% qf % n.a.solution. 4.8 g
of a mhit%sh solid are@i§%|§t£5.5$h§9%§|Fﬁgggcgiggélégggﬁﬁggo M of

propan- 2-of and 125 ol 8:0adoN hydsochboria agi d kR, ppopge-2-of are

added 10 and the m xture is concentrated under reduced pressure in order to

reduce the velspEnof-so) vens. mAfberat pifukahi;@locA133i8 akiRydrochl oride
are isolated in the formof white crystals. lting point: 223-225C. 15

[ads - +80. 7s¢rabibn Gri3PH)per>9881 Exanpheed, (epapeHadsiNesré9iand 70).
2-Chl oro-N-[[ 1- met hyl - 1- oxi do- pi peri di n-2

yl ] (phenyl) ne¢hyéhtBatedfhude onee¢iybbenpastdare20n0ocbdeg €d. Iedmmk) of
threo-2-chloro-N[(1

met hyl pi per i dhe-volynphefythet hglyest i Afterotetihvkbenzani Gelbng20£fm of
anhydrous dichl oronethane at 0C is_ introduced into a 50 m round-bottoned
flask provi deddvpehlombfdetie Sinativgisalatedointtba 6Pr0. 28 ¢ (1.2 eq.) of
3-chl oroperbenzoic acid in 5 m of dichloronethane is added and the m xture
is 30 ' al'f®hke® $9'¥@turn to roomtenperature with stirring for 12 h. 30

m of water are added, .the [ LS Sseparated after settling out and the
aqueous phaggéfgl%ge&?+%Etegggﬁygé fth 30 ml of dichl oronethane, the

15 Example 2 (compound No. 18).
2-Chloro-N-[(1S)~-[(2S)~-1-methylpiperidin-2-
yllphenylmethyl]-3-trifluoromethylbenzamide
hydrochloride 1:1.

2.1. 1,1-Dimethylethyl (2S)-2-benzoylpiperidine-1-
20 carboxylate.
11.8 g (43.3 mmol) of 1,l1-dimethylethyl
(28) -2- (N-methoxy-N-methylcarbamoyl)piperidine-1-
carboxylate in 100 ml of anhydrous diethyl ether are
introduced into a 500 ml round-bottomed flask, under é

25 nitrogen atmosphere, the medium is cooled to -23°C,

21.6 ml (43.2 mmol) of a 1.8 M phenyllithium solution

in a 70/30 mixture of cyclohexane and diethyl ether are



conbi ned phases are washed with 100 ml of water and then 100 ml of a
saturated sodi um chl oride solution. The organic phase is dried over sodium
sul phate, the solvents are renoved under reduced pressure and the 10
residue is purified by chromatography on a silica gel colum, eluting with
a 90/ 10 m xture of dichloronethane and net hanol over 40 mn. 0.15 g of the
first N-oxide isoner (nelting point: 160-102C) and 0.03 g of the second
N-oxi de 15 isonmer (nmelting point: 126-128C) are isol ated. Exanple 8
(conpound No. 71). (2S) -2 [rﬁé18) - [ [2-Chloro-3

(trifluor on@deAd BERRA SarmHb] (gharyiYuna My |Stiared a eyl pi peri di ni um
iodide. 0 .15 g (0O . 36 mol) of 2-chloro-N- [ (1S) - [ (29

1- net hyl pi p&amRSFEYAq pﬁfé‘hy:% et hyl ] -3 trifl uoromet hyl benzani de in sol ution

in 20 nMl of acetonitrile is . introduced into a 50 mM twp-necked 25 fl ask
provi ded with magnet i cn‘étﬁrr MY O ¥ yoh Wi T | 13 O &R 2 erdefiser, 0.5 i

of i1 odonet hane,.is added and the medium.is heated at, 80C for 2 h. 31 The
acts on ot e AT Dl i (O ST RATS A T proci pi tates it
is filtered and it is dried under. .reduce ressur.e.- 0. 17 f el | ow
solid is fsﬁ%ﬁaerc?tqgl\%f(% i%g lpsoien’ft:ralctz‘:le-cgégl(f ‘Iegb}?%l 1a%?%%gf o] I%ws

illustrates : 1 g ogp@;gm.gé of:the.invention. In
the "A" col é#@gweenage?ﬁa%ﬁzﬁﬁﬁ gsp({;ﬁ% gr oup. Th %%efﬁ CF3" col umm
i s _indicatecitine Ros tioon Sfcdlie i HOUM AL FeN8iddq fOraytaré 1 dng! n the

"RZ" colum, C6H6 denotes a phenyl group. In the "Salt"™ colum, "-" denotes
a _conpound idhasssishad eis "$id 1 e ad e scier dhvak Qerd iy den ads11{8@a denotes a
15 trifluoroacetate. Table 2 illustrates the physical properties, nelting

poi nts and @l cadlumat atée onsingg widleve aoipoursiscf eSRyTaktecrdtx &ndN O (1)
R2 \ CFs NO. Stereochem stryAxCF3RzSal t 1t hreo (1R, 2R 1S, 2S)N- CH Hf i 2- F,

3- C1HO Ztthr ey (1kR2RrkS, 2S) N- CHI H24- CFA~HC13t hreo (1R 2R;

1S, 2S) N- CHI H26- CF3HC14t hreo (1R, 2R, i S, 2S)N CH3H25- CIHC15threo (1R 2R
1S, 2S) N CH3H24- F- 6t h 4 €7d (9 1K 2R0LB) Rr@JWNICHBHM2 SRIoRs i Tedir eo

(iR 2R 1S,2S) N-CH3H23-d HO 8threo ( 1R 2R 1S, 2S)N- CH9H92) 6- C1zHCL9t hreo
(1R 2R 1S, 2YNCRHERIAHA 491 hted ¢1R 2R 1S, 2S) N- CHI H93- Cl1HO 33

No. St er eochem,stry RZSal £ 111 hr 1R, 2R, 1S, 29) N- CH3H39- FHC 12t hreo
(18, 28; 1S, 22[3‘ %%%Eéll ‘Eﬁ% e%E( 1 ,éf%ﬁs??s%ﬁréﬁla%z- CLHC114( 1S,

2S) N CH3H52- C1 . HC115( 18, 2R) N- CH3H52- C1HC116t hreo ( 1R 2R; 15,

2S) N- CH3H35- CF3HC117t hreo ( 1R, 28;1S, 2 S)N CH3H32-d HCO 18(1S,

2S) N- CH, H32-d HCL1 , - C1HC120 1R, 2R 1S,

2sgl\p 9-%310%2%‘?%0%@}%@%1&52%@ g_go_ (2 F, 3-C-22threo (1R 2R
1S, 2S)N-CH3H ' 52: X A5, . H52: OGH) 5HC129t h
(18, ZR? 15, 25) N- c&‘s{%@é](ﬁgﬂ%ﬁ“ﬁ"g}?ﬁ%%%&gﬁs Cl, 4%%5?:12& hr e(r)eo
(1R 2R 1S, 25) N- CH, 2- CHB32s (JHCELZ 74 k@1 ( dR 1 2R dPme &Sy N GhigT H32,

6- C12HC128( 1S, 2S) N- CH3H32, 6- Cl zHC129t hreo (1R, 2R, 1S, 2S)°
N- CH94- F32- QAl-2-berddoylpiperidine-1-carboxylate in 170 ml of
anhydrous tetrahydrofuran are introduced into a 500 ml
20 round-bottomed flask, under a nitrogen atmosphere, the
solution is cooled to -78°C, 48.5 ml (48.5 mmol) of a
1 M solution of L-Selectride® (lithium tri-sec-
butylborohydride) in tetrahydrofuran are added
dropwise, and the mixture is stirred at room
25 temperature for 5 h.

It is slowly hydrolysed in the cold state

with 34 ml of water and 34 ml of a 35% aqueous hydrogen



No. St er eochemi st ryAxCF3RZSal t 30( 1S, 2$) N- CHI 4- F32- C HA 31( 1S,

2S) N- CHI 4- C 32- C1HO 32(1S, 2S)N-CH39-C (CH3) ~32-dtfa33threo (1R 2R 1S,
2S} N CH~CH3H32- O HC134( 1S, 2S) N- CH34- CHI 32- C1HC135t hreo (1R, 2R, 1S,

2S} N- CH3H24- d HC136t hreo (1R, 2R; 1S, 2S) NHH32- C1HC

©'37( 15, 2S) NHH32- C1HC 38( 1R, 2R) NHH32- C1HG 39t hreo (1R 2R, 1S, 2S}N CHzCH
(CH3) 2H32- CLHC140( 1S, 2S)N-CHzCH (CHA® zH32-d HO 41threo (1R 2R 1S,
2S}N- (CHs} SCH3H32-C HO 42(1S, 2, S}N (CHz} 2CH-H32- O HO 43( 1S,

2S} N CHzcC3H5H32- O HO 99khreo (1R 2R, 1S, 2S) N- CH3H32- CH3HO 95( 1S, 2S) N CH
(CH3} sHB2- Bl S DY NCHHSTHB Mict a9 7 9 5 bive EHre-es L4 HB2- O
~HCO 48(1S) 2S)N- CHzC6H5H32- Cl HOl . . .35 No. Stereochem stryAxcF3 al t99(1 S,
RIS R P2 DS EIAE S0t et i Dy add For & k.

2S) N- CHI H52- CH, HOl 51t hr eo, 2R 1S, 2SIN- CF~H32- 0 HO 52( 15,
2sgl\p (CH2) 2%%2-0%%%@%%" i’ﬁ,sﬂéé‘,’%té?r %@e%&é)acetate' (
Gou FSE SOOI G5, 23R £ Ol ST RS o (5

(1R 2R 15 250 GlCHI 0 a2 TEHEATIIIN A9)e b AHBZ GIBRLIAAS 29N

(CH, ) ZCH,
1S, 25) N- CH~Qi=CHoH3 6 , CHZ G 61f: N5ii32- CHI HC
. s %Hﬁ@)é\% S) NHH%? E‘S'iﬁ 69t ht efoé 1%%&

162( 1S, 2S) NHH62- F, 3-]%%5%'63( ~.
1S, 2S) NHH24-GRARGEGRS fi o 1R IR A 28 NHHBHHG 661 &vi a9y (1R, 2R,
1S, 2S) NHH32- FHC167t hreo (1R, 2R; 1S, 2S) NHH35- CF3HCL M

~x X X UUVUNNNWi o i aAlddyexaetsM din N ~s 10k tcadXgd P z&NNrrdar, XéNNMMLhg ~with a

~V50, - 1r-~. -1 ra0C00Ca0alQ, -lowrrZ NOE Eca mO 0 as oc~'c E~tt ~OOO0Oz
Z CCD D mEAQQdDE ShylaHeetate dtod eRlohexane.

(O faros1>z70-2152-1543>285 14275-276551-526169- 7228- 229- 8287- 288- 984- 86- 10
187-191-101237. 5- 23B. 5-4.4% 4 | 76-a 322 2311 1aw5e 1D0a67 . QpcaDned.

; CH30H) 1595- 1 0- 66. 5( c=0, 275;

CH30H) 16200- 28, 5- 192132 216c18280-$B£120. recd 78585 -

CH30H) ~~~192' 43- Z48- 74. 26(c=0. 715;

CH~OH) 20225- 227- 21150- 15122196- 197- 23153- 154- 29270- 272- 25175- 185+18. 4(0-0. 0
91; CH3O0H) 26R277- 27927297 300: 2826Q- 262+50. 53(c=0. 56: CHsOH) 29109- 111- 38
No.m p. (C) - +?3€.Zzz§(‘c‘=]oi’%ez'§f}yzlplperlgln'9“

CH30H) 31238- - 240 - 97 -232-34222-224+70. 9(c=0. 573;

CH30||:|)|) 35258- 259- @gﬁ&%%%+80 7(c=0.5 ( CH30H) 38217-219-79. 2(c=0. S1
. CH30 158- 160- 408 . =0. 1 ; ; I

CH30H) |41|)1%4- 126- 42210?2218%613%, %%698 ?41)014%5#5 BEBHET B YR 0. 882

CH~0H) 942591200 AR2 561 20848 d £ (Ll ya LSBIH 462009803+ Rar (0. 798;

CH30H) 4779- BI- 4821 6- 21B+66. ~ (cpl

; CH30H) 49132 t$50256cedd Hdd 2z | IO 2D 1 dO3tEk 84 ChPa 8K, under a

~CH30H) 53234- 236541~. 0- 11 255199- 201 5694- 96571 41- 143+56. 3(cnD. 59

- CH30H) 58224 22fodeh fHfafohdife ; GthH) 50138 1406038804 06182 5( c=0. 57

. CEI30H) 39 No.mp. (C)61214-216+54.8 (c=0.2 : CH30H)62135- 137+86. 3
(c=0,5 ~ CH3GHBBIOM 195-4611 5. 4 on@ob) ;0of a solution of 1,1-

CH, OH) 64149- 15165199- 20166221- 22367J. 67- 16968255- 25769126- 12870100- 10271121
-123 The2QGormbgiptdwy ksthhke (h¥emd7 bl fkeTe subjected to a series of

pharmacol ogical trials which 5 denonstrated their jnportance as _substances
with ther apé’t&ql@’é}éﬂi’}i‘ﬁfﬂ%) @‘E}H&l brireeidinfspofrerBexylyEeneni ASSRIN- MC

cells expressjng the native human transporter glytl. 10 The capture of
(197 gl yoi n S-RETRIMGIFF TR T RP8 TRESRe IBLKERPRL hal KBPEcel | 5)
expressing the, native human_t orter glytl by neasuring the

radi oacti vi th%o?%§%¥2%¥ ni'?%??presence or in the absence of the test

conpound. The cells arfy cyétélégjge.%g%léoﬁs{T%ggggyeoyétghlf}geg thll tes

pretreated with fibronectin a e“experinment, the

cul ture sedigim i SSMAVASh a0 t5eas8lhs 858: WASPEACYALD and the

mixture is kept stirred overnight.



a Krebs-HEPES ([ 4-(2-hydroxyethyl)piperiazine-1 40 et hanesul phoni ¢ aci d)
“buffer at pH 7.4. After a preincubation of 10 mn at 37C in the presence
either of buffer (control batch), or of test conpound at various
concentrations, or of 10 nMglycine 5 (determ nation of the nonspecific
‘capture), 10 uM[19C] glycine (specific activity 112 nCi/mmol) are then
"added. The incubation is continued for 0 min at 37C, and the reaction is
stopped by 2 washes with a Kr~bsHEPES buffer at pH 7.4. The radi oactivity
incorporated 10 by the cells is then estimated after adding 100 ul of
liquid scintillant andftig rihgteetd 20 TR RERFIPHERTS berFdRped on a

M crobeta Tri-l uxTM cqunter. The efficacy of the conpound is determ ned by
the 1CSO t%%ﬁ&%ﬁ&#%%aﬁhé%%&%%dt%iﬁ#% teesSby 500 the 15
specific captuQ§<¥régg ine(i defhgqgagy Qpe difference in radioactivity
incorporatedxﬁye?he tont r'ot- patchanY the” bEEch” whi ch received the gl yci ne

at 10 mMM The conpoun he: i nv i i j a an | CSO of the
order of 0.0001 to 10qikfgé% iﬁu%fggiégﬁa%%%féﬁ%i #ﬁﬁ?%??o%?eactivity of a

conpound ©n 4he gapiure of [19C] gl ycine in nouse cortical honobgenate

I ncreasi ng doses of the conpound to be 25 studied are adm nistered by the
oral route (preparation by trituration of the test nolecule in a nortar in
a solution of Tween/ Methocel TMat 0.50 in distilled water) 41 or by the

intraperitonead, roude- (dssol tmethpipiperi@sh-2ol ecul e in physiol ogica
saline or preparation by trituration in a nortar in a solution of

Tween/ Met hocel TM ) 3ot §y Tmeneli @fiamfgeording to the 5 solubility of the
nol ecule) to 20 to 25 g Iffa Credo OF1 nmale nmice on the day of the
experinent. The contrd.Yromp(l4é. 4 readked eft hlShel V2B) el(&- The doses in
ng/ kg, the route of adm nistration and the treatnent tine are determ ned
accor di ng0 t gnetlw Imireri dinol el st plieeylngohatekranfe2amlimal s have been
humanely killed by decapitation at_a given tinme after the adm nistration,
the cortex ofl%edthmitme?t isrieprylgmnieeoird 6t cef arhyAsavENd stored at
4C or frozen_at -80C (in both cases, the sapples are stored for a 15

maxi num of Jd%ﬁﬂAQrQQﬁﬁP%Eﬁmﬁﬁﬁi%nﬁﬁﬂﬁﬁ%%sz Lo n2a?RPeBs- FRPES buffer at pH

for 10 min HOTGHRY erperae UreSoh ¢ nat b BEBhCECOTH0S R L BPaRFRE End
DUl er e 18nsgerid 1 o GoRLure | 5o 20(deLerioe] by adding 10 i g yci e o
B
[14C] gl ycin&al1owed to return slowly to room temperature over 2 h
and it is concentrated under reduced pressure.
Liquefied ammonia is introduced into an
autoclave provided with magnetic stirring and cooled to
20 -50°C, a solution of crude methanesulphonate prepared
beforehand in solution in 30 ml of absolute ethanol is
added, the autoclave is closed and the stirring is
maintained for 48 h.
The mixture is transferred to é round-

25 bottomed flask and the amine is isolated in the form of

an olly product which is used as it is in the next step.



wi |l reduce the quantity of radioligand incorporated into each honpgenate.
-The activity of the conpound is 42 evaluated by its EDSO the dose which
inhibits by 50%the capture of [19C] gl ycine conpared with the control
group. The nost potent conpounds of the invention, 5 in this test, have an
EDso of 0.1 to 5 ng/kg by the intraperitoneal route or by the oral route.
"Study of the transport of glycine in noise spinal cord hompgenate 10 The
capture of [19C glycine by the transporter glyt2 is studied in nouse spinal
cord honogenate by neasuring the radioactivity incorporated in the presence
‘or in the absehce? Bir o thnpobdid t &2 He krigi kvl riBepider-2he ani mal s have
been humanely killed (Iffa Credo OF1 nale mce weighing 20 to 25 g on the
day of the experi¥erRenyHeehy hhr3cor bt broeempathvirarZesidapi diy renoved,

wei ghed and stored on ice. The sapples are honogeni zed in a Krebs-HEPES
([4-(2 20 hydroxi%¥$%@§?ﬁ?ﬁﬁ£éiﬁgf€-ethanesulphonic acid) buffer, pH 7.4,
at arate of 25 m/g tissue. 50 ul .of honbgenate are prejncupated for 10
mn at 25Cin the pregé?ﬁ:%g o%‘?(r%%%?% (g%?‘?ﬁjpl?e H7. 2°% {—1 f)f tonpound to
be studi ed aolté/@gilpcgsw cpn em_r@t#ﬁgf)i (8%: Qjcégogg/l_gl_ym ne in order to

I e [19C

determ ne t he nonspecitirc capture. glycine (Specific activity =
112 nGi / noly), 4 lﬁé%%hé%%ﬁ?&éﬁ% e 9349 nmyn Enal
concentrati onr%? 10 uM The rea%lt'? oncgtg' stb%p dgg%%épgt{%n under vacuum

and the radiactl e é18y Bh1 8 96b Y1 pObLLes61 B Ebb@LLANARY counting on a
M crobeta Tri-luxTM counter. The efficacy 5 of the conpound is determ ned

by the concenfdad¢orot{&®, capeble of. 6 eftieingopy 50% the specific capture
of glycine, defined by the difference in radioactivity incorporated by the
control bat ch-leydtr dhyodoat et idiz che raxcei Ved {4Hed 18meM gbyci ne. 10 The
conpounds of the invention in this test have an 1 Cso of the order of 0.0001
to 10 uMO St tdg) ek(2$vo(bfmetiey I pipdridiy-2eyi vi prenflmetbapsundepn t he
capture of [19C gl ycine in nouse spinal 15 honobgenate |Increasing doses of

t he conpound t%° b &f ueiFeduelt el adeb i tredetn byasheforml afbare (preparation
by trituration of the test conpound in a nortar, in a solution of

Tween/ Met hoddEigati ooy ehsemteeraRieryn28 ot lifndrapér FPOHBAN route

test conmpound dj ssolved in physiological saline, or triturated in a
( 'h ELETIRT oM GR TWRERYRES HoE el TR LT OmebhRRe gRag FEEBeRAter) to 20

nortar, in &

to 25 g Iffa Credo OF1 ,ml e mce on_the day of the_ experinment. The control
group is treated with e %%3%%%?c+%.dﬁ%%°%%§%sl?nan§$Wg Teﬂ route of

ad”iniStf§ui§¥bp§$gbléfﬁifﬁpé ﬁiqgfagdltﬁehp&gggﬁloric acid
solution in propan-2-ol are added and the mixture is
concentrated under reduced pressure in order to reduce
the volume of solvent.
After trituration, 0.37 g of hydrochloride is
20 finally isolated in the form of a white solid.
Melting point: 230-232°C.

B> = +70.3° (c=0.825; CH30H) ee>99%.

Example 3 (compound No. 24).

25 threo-4-Amino-3-chloro-n-[ (l-methylpiperidin-2-
yl)phenylmethyl]-5-trifluoromethylbenzamide
hydrochloride 1:1.



44 killing tinme are determ ned according to the conpound to be studied.
‘After humanely killing the animals by decapitation at a given tine after
the adm nistration, 5 the spinal cords are rapidly renoved, wei ghed and
introduced into glass scintillation bottles, stored on crushed ice or
Tfrozen at -80C (in both cases, the sanples are stored for a maxi rumof 1
‘day). Each sanple is honobgenized in a Krlebs- HEPES buffer at pH 7.4, at a 10
rate of 25 m/g of tissue. 50 ul of each honogenate are incubated for 10
mn at roomtenperature in the presence of buffer. The nonspecific capture
i s det erni nett by Zdh SRy PRty 3R N Y Be Hay Eomt Tty bepr 1dENTHE react i on
is stopped by filtration under vacuum and the radi oactivity is estinmated by
solid scintillatitdnt Qﬁﬁﬁﬁf%ﬁf?ﬁP R3%beta Tri-1uxTM counter. An
i nhi bitor of the captur f J1 lycihe 20 will reduce the quantity of
radi ol i gand incorpora#%ﬁ'fﬁm%agﬁg%dﬁﬁﬁgha g.m%%%y%ctivity of the conmpound
is evaluate Ve - ive S Lch inhibit y_.500 the
%é}ﬁ%ﬁ&%éﬂg%%aﬁggﬁéﬁﬁéﬁ%%gt%98 §d¥$%|@6¢€€%gé §n$ aé

capture of [ ycl ne conpar e con 2 heé "best

conmpoundss ofy 4. d rgleg{;gfgg}] r?1o{;1“35 .Sdf@tm@i‘) SO of 1 to 20 ny/ kg, by
y

the intraperitoneal route or the oral ‘route. "' 45 The results of the
trials carrigad.gut ﬂ&%ﬁﬁiﬁpﬂl{ﬁ@@h%oﬁé‘%l@éﬁi‘#QQirﬁé‘V%ngE)Beml .
configuration (15, and their threo racemates having the configuration

(1R 2R 1S, 29 diedhie geneda) dd i hltedrof i whiehrREqr gpr gggnt s one or
nore hal ogen atons or trifluoronethyl groups show that they are inhibitors

of the gl ycitenggmnapos tesr gd Vil which are present in the brain, this being
invitro and ex vivo. These results suggest that the conpounds of 10 the

i nvention can be used T piecipiatatenfouafiethehaviecuratrdidsbyders associ at ed
wi th denentia, psychoses, in particular schizophrenia (deficient formand
product iMe florlhragricemoand ot thrénlied exndepyreducded pyepsone.induced by
neurol eptics, for 15 the treatment of various forms of anxiety, panic
attacks, phobias, obses3iVeREdrFrRARslyeare sopteiredf ovhige preduftnt of
various forns of depression, |including psychotic depression, for the

treat ment ofrHitHUAS uet T ot P AbuSESRr to withdrawal from al cohol ,
20 sexual behavi our disorders, food intake disorders, and for the treatnent
of mgraine. The results of the trials carried out on the conpounds of the

[ ti hayi fi ' Rq 2R hei t havi th
cont i gurati o 28 ‘(hed oR R b e R E O b MRERTRS T oh R

represents both g dialpoenatom and an am no group NR3RO show that they are
i nhibitors of the glycine 46 transporter glyt2, predom nantly present in
the spinal cord, this beidgyi BVigsomand) exsvivo. These results suggest

t hat the conpounds of

2- (benzyloxyiminophenylmethyl)-1-methylpyridinium
trifluoromethanesulphonate and 0.74 g of platinum oxide
in 50 ml of ethanol and 50 ml of 1 N hydrochloric acid

20 are placed in a Parr flask, and hydrogenation is
performed for 5 h.

The ethanol is evaporated under reduced
pressure, the residue is extracted with
dichloromethane, the aqueous phase is separated, a

25 solution of ammonia is added thereto and it is
extracted with dichloromethane. After washing the

combined organic phases, drying over sodium sulphate,



the invention may be used for the treatment of painful 5 nuscul ar
contractures in rheumatol ogy and in acute spinal pathology, for the
treatment of spastic contractures of nedullary or cerebral origin, for the
synptomatic treatnment of acute and subacute pain of mld to noderate
intensity, for the treatnment of 10 intense and/or chronic pain, of

neur ogeni ¢ pain and rebel lious algia, #6r the treatnent of Parkinson's

di sease and of Parkinsoni an synptons of neurodegenerative origin or induced
by neuroleptics, for the treatnent of primary and secondary generalized 15
epi | epsy, pdrtitaatémn gy aiarPraEioRhIf dhe ol sl 5 yWRAYhBiTHREA ni xed
forms and ot her epileptic syndrones, as a suppl enent to, anot her

anti epi | ept PESTRHSrerft’ & "9 d it heRRAYSorcMRF 154624 et F sl eep
apnoea, and for .neurppraotection. 20 Accor.di ngl t he subject of the present
i nvention i§ﬁﬁgﬁfﬁﬂé%%ékﬁﬁﬁ?%ﬁﬁm%%ﬁﬁgiﬁ#ﬁﬁﬁgn%%htaining an effective dose
of at |east one conpo or di the inventi ipn the fo of a
pharmaceutical ly acce;)ﬁ{}geb?egt a;rgée&g?gtgealjths c}grPespogf]]%/éaé)emfy 2@1%%%1‘}#(?% f or m of
a m xtur riat IE i il .~ 47-The said

exci pi en?s \grhgs&gdggl_%gcdc%r_ |Snég,;vI ltrg n?é#eﬁ p ag’mqﬁguﬁfg&d%%%g%ff%ﬁn and the
desi red mode ff; AAMEAY Y Atd 1A hnddieo AN PRE e d S v &NPRSEAE Ons accor di ng
to 5 the invention nay thus be I ntended for oral, sublingual, subcutaneous,

i nt ranuscul §ininiid BENESHadOpPl cal , intratracheal, intranasal,
transdernmal, rectal or intraoccular admnistration. The unit forns for

adm ni stration may be,THOrsa: exsigd wad tiabl@isifoed asyn capsul es, granul es,
powders, oral or injectable solutions or suspensions, patches or

supposi t or i ecryertaldpi <l i @dnf yusta ationyre tof sngdssndl eahd envi sage
ointnments, lotions and collyria. The said unit fornms contain doses in order
to 15 allbwdiaddinly efdrdmi stration of 0.01 to 20 ng of active ingredient
per kg of body weight, according to the galenic form_ To prepare tablets,
there are added to the att9 vaf iPFReFEmNed edoniokdtlee BRRRPW se, a 20
pharmaceutical vehicle which nay pe conposed of diluents, such as for
exanpl e | actH<SS LEHIIIRIVRE A8 et Rt vl b3ela®drch, and fornul ation

adj uvants s as binders, (polyvinyl pyrrolidone,
hydr oxypr op ﬁﬂﬂ(ﬁﬁﬁQﬁtxﬁé%gﬁsgt%e | i ke), flow 25 enhancing agents such

as silica, lubricants such as magnesi um stearate, stearic acid, glyceryl
tri behenate, 48 sodium stearyl fumarate. Wetting agents or surfactants,

such as spdin | gur irﬁ%ﬂ?—k@{forémy—@ffﬂt?@r&gg@%lggﬁz&fghQEﬂ&?S for

production may be direc
7.8 g (40 mmol) of 4-amino-5-

trifluoromethylbenzoic acid in 80 ml of chloroform are
placed in a 500 ml round-bottomed flask in the presence
of 9.97 ml (50 mmol) of sulphuryl chloride, and the

20 mixture is stirred under reflux overnight. |

The solvent is evaporated under reduced

pressure, the residue is taken up in water and aqueous
ammonia and the mixture is extracted with
dichloromethane. The aqueous phase is acidified, the

25 precipitate formed is recovered by filtration and it is
dried under reduced pressure.

9 g of product are obtained.



conpression, dry granulation, wet granulation or hot 5 nelt. The tablets
‘may be uncoated, coated, for exanple with sucrose, or coated with various
pol ymers or other appropriate materials. They may be designed to all ow
rapi d, del ayed or prolonged release of the active 10 ingredient by virtue
‘of polynmer matrices or specific pol ymers, used in the coating. To prepare
‘gelatin capsules, the active ingredieng is mxed with dry (sinple mxture,
dry or wet granulation, or hot-nmelt), liquid or sem solid 15 pharnmaceuti cal
vehicles. T | atin.capsules e hard or soft, filmcoated or

‘ot her wi se, glc%‘lggnto Oal&%'r %&%,Zr%%ﬁonged or del ayed activity (for exanple
for an enteric form. 20 A conposition in syrup or elixir formor for
admnistration in the formof drops may contain the active ingredient

t oget her wi th ja el r-eferapl v. cal orie- ; | apen or

propyl par abgri 4&5%\3%%}02-&?@01?1% %%@cﬁj&ro ?r\}og:(lfll éétgﬁ/dlﬂﬁ:%ylocgﬁ ﬁ% 25 The

vat er - di sper si bl 1098l 184 181aNL ]S MAY; HAUMAHY e Afti ¥& 1 ngredient in
the formof a m xture with di spersing agents or wetting agents, or 49

di spersanmt s such nggire@m\yrivepyr:nol i done, and with sweeteners and flavour
corrigents. For rectal adm nistration, suppositories are used which are
prepared wi th bi nders owticlhy ne.tl satmnte e cifl 4 tamipes-a3-witelof®F5-exanpl e cocoa
butter or polyethylene glycols. For parenteral adm nistration, there are
used aqueousriddpersmetdy licegtzenicc asdld,nd SO W@ | dnO®msd ey id# sol uti ons
for injection containing 10 pharnacol ogically conpati bl e di spersing agents
and/ or wet t itrd 3agéhime t hivdramday rogyldpyd et wll oaadtodirimide/ | ene gl ycol . The
active ingredient may also be fornmulated in the formof m crocapsules,
optional |y WYExoshdogrides Mordd &arli- &6 moladdifti ves, or alternatively with
a polymer, matrix or wwth a cycl adextrin (patches rol onged rel ease forns).
The topﬂ@al168#&&&%ﬁ§9ﬂ?9%ﬁﬁi%ﬂ%ﬁ;%Q)%tﬂQiQﬁM%nqTé%QRﬁﬁﬁ?%ﬁb%P%ndium

Conpatlb|e'g£%hpag%é§ﬂf% a 100 ml round-bottomed flask, and the

mixture is stirred at room temperature for 10 min.
0.4 g (1.96 mmol) of threo-(l-methylpiperidin-2-
yl)phenylmethanamine in solution in 5 ml of

15 1,2-dichloroethane is added and the mixture is kept
stirred for 12 h.

It is hydrolysed with water, potassium
hydroxide pellets are added until a basic pH is
obtained, and the mixture is extracted with

20 dichloromethane. The organic phase is washed with
water, it is dried over sodium sulphate, filtered, the
solvent is evaporated under reduced pressure and the
residue is purified by chromatography on a silica gel
column, eluting with a mixture of dichloromethane and

25 methanol.

0.4 g of compound is isolated in base form.



20 They may be provided in particular in the formof aqueous, alcoholic or
*aqueous- al coholic solutions, gels, water-in-oil or oil-in-water emnulsions
havi ng t he appearance of a creamor of a gel, mcroemul sions, aerosols, or
alternatively in the formof vesicular 25 dispersions containing ionic
‘and/ or nonionic lipids. These galenic forns are prepared according to the
“customary nethods in the fields consi der'ed. 50 Finally, the
pharmaceutical conpositions according to the invention nay contain, apart
froma conpound of gengral gginula (l), other active ingredients which may

be useful in the treatentS df1IFHRIEUi Yordere” dhtl of sRESRNTATPtat ed above.

WO 03/089411, 51 PCT/ FRO 1 ai 1., Compound,.in, the formof a pure

opti cal isorrj%'rzll(nilR,oglﬁ-) ?té)'(r]l ﬁé%@?cﬁ%mﬁctﬁl O OFL AN ¢ P T OPan- P

di ast er eoi , r i r formula (1), A.HN ORZ CF3 in

e ohe A pep ity £ FRRONANY 00 SR AL, L M Sodddidatufal bl D o
edragched {L1; &) al kyl

represents eid{iffef L9an ; [
group optionall yesuggéljs{ ut ed ﬁ@%}%érzéel%?é ﬁ??ﬁjorl ne atons, or a (C4-C)

cycl oal kyd oWy BHdsr (&= . cycl oal kyl (C1-C3) al kyl group, or a
phenyl (Cl1- C3) al kyl group optionally substituted with one or two hydroxyl or

met hoxy groups, or a (C280ql&enydl o QPod@Et aa£&2o503 18k ynyl group, or a

group of general formula N+ (O) R inwhich R is as defined above, or

al ternati velMelaigipypioft gaamry-ad7dcmula NW(R )RL in which R represents a
| i near or branched (Cl-C-~)al kyl group and R1 is as defined above, 52 X
represents a hydrogen atom or one or nore substituents chosen from hal ogen
atons and trifluoronethyl, linear or branched (Cl-Cq)al kyl and (Cl-C4)

al koxy grouFxample ¢prezumaeured ther 25hydrogen atom or one or nore
substituents chosen from hal ogen atons and trifluoronethyl, (Cl-CQ alkyl

or (C1-&Y dA¥Bdpgrbupsiomn—Mm hbRgr bipR) of ey HPiper héin-RR3RI i n which
R3 and R4 ea represent, independently of each other, a hydrogen atomor a
(Cl- Cq) al ky|YCJ3rPJL?§‘,Y656"retrTb\fH %TW%%“#‘W%W%%W%%@? ying them a
pyrrolidine, pjperidne or, norpholine ring, or a phenyl group optionally
substituted %P(i%cz?r%o&i]oc}ﬁ o]rrﬁg group as defined for the synbol X above, in

t he form of freg [has Of,an addition salt with an acid. 2. Conpound

accor di ng to@'él "ai @1@ @%%)ac{lerr?%%by %llf%ﬁ%gjr? %\Aas the configuration

(1S,2S) and in that r@@{g or nore hal ogen atons or

trifluoronethyl ro)u]ggl.errg)j.:l rrpo%ar]r{? accor di ng to Caiml, characterized in

that it f@s the confi %Uatjfipjbd i YA @@%ﬁf@&ﬂgﬁ-&%ﬁ P%Eg@f'&é%ﬁ—ha' ogen
0 as detihed in da

atom and an am no group general formula NR3 iml. 4.
Medi canent , chanateaiylzest iahdtiade | in CONBLSLSn 0f n a3GONRMOUHE according to

one of C ains
methanol and 68 g (390 mmol) of N-acetyl-D-leucine in
solution in 450 ml of methanol are introduced into a
4 1 round-bottomed flask. The solution is concentrated
20 under reduced pressure and the residue is
recrystallized from 1100 ml of propan-2-ol. 72 g of
salts of (1R)-[(2R)-(l-methylpiperidin-2-
vl) Jphenylmethanamine are obtained.
The recrystallization is repeated three times
25 and 15 g of a salt of (1R)-[(2R)-(l-methylpiperidin-2-
yl) lphenylmethanamine are finally obtained.

Melting point: 171.5°C.



1to 3. a 53 5. Pharnmaceutical conposition, characterized in that it
-contai ns a conmpound according to one of Clains 1 to 3, conbined with an
exci pi ent.
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10 (5.97 mmol) of phenyl (pyridin-2~-yl)methanamine in

solution in 60 ml of dichloromethane are added and the
mixture is stirred at room temperature for 24 h.
It is hydrolysed by adding water, a 35%
aqueous sodium hydroxide solution is added, the organic
15 phase is separated, it is washed with water and then
with a saturated aqueous sodium chloride solution, it
is dried over magnesium sulphate, it is filtered and
the solvent is evaporated under reduced pressure. The
residue is purified by chromatography on a silica gel
20 column, eluting with a mixture of dichloromethane and
methanol, and 1.34 g of product are finally isolated in
the form of a yellow oil which crystallizes, and which

is used as it is in the next step.

25 5.2. threo-2-Chloro-N-[phenyl (piperidin-2-yl)methyl]-3-

trifluoromethylbenzamide hydrochloride 1:1.
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sodium hydroxide is added and the mixture is extracted
several times with ethyl acetate. The organic phase is
washed with water and then with a saturated aqueous
sodium chloride solution, it is dried over sodium

15 sulphate, it is filtered and the solvent is evaporated
under reduced pressure. The residue is purified by two
successive chromatographies on a silica gel column,
eluting with a 100/0 to 95/5 mixture of dichloromethane
and methanol, in order to separate the unreacted

20 starting material.

0.8 g of the (less polar) threo
diastereoisomer is isolated. The hydrochloride thereof
is prepared by dissolving it in a few ml of propan-2-ol
and adding thereto 20 ml of a 0.1 N hydrochloric acid

25 solution in propan-2-ol. The solvent is partially

evaporated under reduced pressure, a white solid is



10\ 7310% & ()-510% & ()-310% & ()-210% & ()-x9999:': @ dEnMbCO! 6, , 10%& () -
-L10%H4&' () - Y310%&' () - MLO%HE ()- 10%4& ()- 10%& ()-@s:::; P Y;
dEmbCO! 6, | Z10%HE' () - 10%4& () -, z10%H& () - ! 1094 () -, 10%4& ()-S 10%4& ()-Y;
. <<<<dEnbQ0! 6@10%4& () -, F. 10%4&' () -y, s10%4& () -, Y40%4& () -, #@ 10%4& () -
‘L1 10948 () - <=V=======xnbC0! 610%&' ()- 10H 10H
“10H, 9' 10%4&' () -, 7Z10%4& () -510%& () - £F0%& () - ==2>i >>>?aBnrbC0! 6@ 0% () - 3
10%&' () - S@ 10%&' ()-Ss10%&' ()-S
10%&' ()-!$10%f& ()-2? dEnbCO! 6@310%&' () -" F10%& () -
1 10%&'( % ) - ss@ﬁi%ﬁh%d ﬁ%ﬁ%a@mm@@s Am(oiected by ($1tration
BXBBAEMHCO! 6510%&' () -, Gl%&' (Jo, 1
10% () - @ POWR S -1@. YR 19T 9 BEEEREEES CbCD! 65 10%G& () - f
109658 () - %0%G:E ()- 109468 ()-.10 10 . . . .
10@10% ()- . c_ccccom%%éu%? jl*b\ﬁé%’%l-ofb’e/%%z ¥5 -F bk R RReds: () - 3,
109438 () - SSQLO%E& () > FDI DUDPDPEAEDCD! 69#10%6& () - ! 10%6& () - @FL0%! () - @ L10
UG& () - yMLO t(J)n_zf‘9 point: - .
10938 () -FEE! FRFFFAEbCO! 6f 310%G8& () - f 110%6:8 () - 0: 10%6&' () - 3. 10%6&' () - 9S, 10
%e&' () -f$10%:& () - MFF/ GhGeGdGeGhGGh@! 6! $10%8S& () - 10%&' ()- 10G 10G
10Gy 9GLO%GEE, ) %W & )i %38 (37GG HBHbHHHAELb@! 6! S, &10%&' () - L
10% () -1 10 el 0@%‘%@@1%‘%% 472
10%&' () - HH( l2cddH 1l sHb @ B S0 (1) - §@;0§f&'0;§j) SHIQVE- £ ) ¢ BMhA O { ) 3S10%& () - f
109&' ()-1J5JHI{JJIcDb@! 6! |. 10%& ()-,1 "/«EF()-S*FIO%Y&' ()-@
10%&' () - SEMLAAE fDuro dafmetZPoMSEe i  andidE I UYdIKE drife 1:1.
10@310%& () - @10%&' ()-510%& ()-S410%&' ()- @ 2y10%& ()-yLO10%& () - KKKOLELoLL
LxY:/ 101 10%&' () - @Q0%RBE)g (D% X )of I 1B%GRhEYIhYIAOPIREGYE1Q8ME () -
10LMVIMN* NRNDE: /  10@*#10%&' () - f Fs10%n& () -, 10%r&' ()- 10%r&' () - 10%r& () - @
10%m8 ()ERNNMNGRORUE: 9n 10@Y. AQ U, ¢ -anHpdmeu s ) d @1 DonEn¢ Y hye08eme’ () -
10%v& () - %210%r& () - P(PRPPPPPPPbC 10, 109%& ()-f1096& ()- 10m

introduced into a 500 ml two-necked flask provided with

magnetic stirring, with circulation of argon and with a

condenser. 0.2 g (0.01 eq.) of

tetrakis (triphenylphosphine)palladium is added and the
15 reaction medium is heated to 35°C.

A solution of 7.8 g (19.18 mmol) of
N-[(S)-[(2-S)-1-allylpiperidin-2-yl] (phenyl)methyl]-2-
chloro-3~(trifluoromethyl)benzamide (obtained according
to a procedure similar to that of Example 1) is added,

20 and the progress of the reaction is monitored by thin-
layer chromatography. 100 ml of a saturated sodium
hydrogen carbonate solution are added, the medium is
separated after settling out and the agqueous phase is
extracted twice with 100 ml of dichloromethane, the

25 combined organic phases are washed with 100 ml of water

and then with 100 ml of a saturated sodium chloride
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5 column, eluting with a mixture of dichloromethane
containing 0.4% of a 33% ammonia solution.
4.8 g of a whitish solid are isolated. The
solid is dissolved in 50 ml of propan-2-o0l and 125 ml
of a 0.1 N hydrochloric acid in propan-2-ol are added
10 and the mixture is concentrated under reduced pressure
in order to reduce the volume of solvent.
After trituration, 4.33 g of hydrochloride
are isolated in the form of white crystals.
Melting point: 223-225°C.

15 [aR® = +80.7° (c=0.5; CH30H) ee>98%.

Example 7 (compounds Nos 69 and 70).
2-Chloro-N-[[1l-methyl-l-oxido-piperidin-2-
v1l] (phenyl)methyl]-3-trifluoromethylbenzamide.

20 0.54 g (1.3 mmol) of threo-2~chloro-N-[(1-
methylpiperidin-2-yl)phenylmethyl]-3-
trifluoromethylbenzamide in 20 ml of anhydrous
dichloromethane at 0°C is introduced into a 50 ml
round-bottomed flask provided with magnetic stirring, a

25 solution of 0.28 g (1.2 eq.) of 3-chloroperbenzoic acid

in 5 ml of dichloromethane is added and the mixture is
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5 extracted twice with 30 ml of dichloromethane, the
combined phases are washed with 100 ml of water and
then 100 ml of a saturated sodium chloride solution.
The organic phase is dried over sodium sulphate, the
solvents are removed under reduced pressure and the

10 residue is purified by chromatography on a silica gel
column, eluting with a 90/10 mixture of dichloromethane
and methanol over 40 min.

0.15 g of the first N-oxide isomer (melting

point: 100-102°C) and 0.03 g of the second N-oxide

15 isomer (melting point: 126-128°C) are isolated.

Example 8 (compound No. 71).

(25)-2[{(1S8)-[[2-Chloro-3-

(trifluoromethyl)benzoyllamino] (phenyl)methyl]-1,1-
20 dimethylpiperidinium iodide.

0.15 g (0.36 mmol) of 2-chloro-N-[(1S)-[(2S)-
l-methylpiperidin-2-yl]phenylmethyl]-3-
trifluoromethylbenzamide in solution in 20 ml of
acetonitrile is introduced into a 50 ml two-necked

25 flask provided with magnetic stirring, argon
circulation and a condenser, 0.5 ml of iodomethane is

added and the medium is heated at 80°C for 2 h.



10G "

-10% & ()-S10% & ()-10% & ()-910%n & ()-,10% & ()-Z10% & () - Elml~iiijjdE /
10G .10% & ()-S,10% & ()-s* 10% & () - (10%&' ()- &0%N & ()-$s10% & ()-]]

k! k" k#k&RkkbC 10GS 10%& ()- 10%& ()-yl09%& ()- 10\ 10\ 10\ 7:10% & ()-5
10% & ()-kkkl /11111 dBbC 104G &10%VE& () -@ 10%& () -

"MLOY%B& () -3 1096& ()-SSS10%&' () -Ss310%&' ()-fl111 mnPdELC 10G #

10%& () - & MLOY%& () - @F10%& ()- @ 109%& () - @L10%& () - &10%& () - P nOnnnn
dEbC _ i )

"10G @10%& () - @, 10968 ~e@r tigys &eaiun Yaowsa qont roed oy )hal $109%& () -
o@| ooooooxnhC 106110@&f() 105 105 105,910%& ()-,7:10%& ()-5 10%& () -
310968& ()-0 ﬁqﬁﬁﬁﬁﬁﬁb alt precipitates, it ig filtered and it

'1OG!f,10%&' - 910% f 10% {O(L09%& () -fs10% ()- 1" 10%& () - ppP! QUAqdEm
bC 1oeaf|1o Lf%/grt% f@%ﬁ% gressu s

109% () - 310% () - f 10%& F
10G sgz)lo%&'()(%l 10% E])” an ﬁos/&‘sq)%%ﬁﬁ%}ﬁ AS e MI R ()- L1 10% () - Fs

% 10 10 10f9: 109%& () -

232?35}?% ?ujﬁgn(g) jp% %?%t 51%2uu >C(12)G 910% () - SL10%&: () - |

0% () - S10%& () - 10% 11

%10%&'(%) s9, #1(()%/&'() Ao oo %%éﬁlo%%ﬁ%%%ﬁ&&(%q%/élﬁ WWBX YXXXXXAE: /
10 10@910%&hehri¥e 1! H¥% doures? HO% daw A @D -oF - FHOY& () -9, @

109" () - xxxxyJyyyxY:/ 101 109%&' ()-Sy1l0%&' ()- S10%& ()-y 10%& () -
| 109&' () - y1Q¥%&et-ion.
In the "A" column, cC3Hs denotes a cyclopropyl
10 group. In the "CF3" column is indicated the position of
the CF3; group in general formula (I). In the "R,"
column, Cg¢Hg denotes a phenyl group. In the "Salt"
column, "-" denotes a compound in base state, "HCL"
denotes a hydrochloride and "tfa" denotes a
15 trifluoroacetate.
Table 2 illustrates the physical properties,

melting points and optical rotations of a few

compounds.
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No. Stereochemistry a X CFy Ra Salt
1| threo (1R, 2R:;15,28) N-CH, H 6 2-F, 3-Cl HCl
2| threo (1R,2R;15,25) N-CH, B 2 4-CF, ‘HCl
3| threo (1R,2R;18,25) N~CH, H 2 6-CF, Hel
4| threo (1R,2R;15,25) N-CH, H 2 5-C1 HCl1
5| threo (1R,2R;15,28) N~CH, H 2 4-F -
6] threo (1R,2R;15,25) N-CH, H 2 5-CF, -
7| threo {1R,2R;1S§,285) N-CH, H 2 3-Cl HC1
8| threo {(1R,2R;1S,28) N-CHjy H 4 2,6~Cl, HC1
9} threo (1R,2R;1S,2S) N-CH, H 4 2-Cl1 HC1.
10| threo (1R, 2R;18,25) N-CH, H 4 3-cl Hel
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No. Stereochemistry a X CF, R, Salt
11| threo (1R,2R;1S,28) N-CH, H 3 4-F HC1
12| threo (1R,2R;1S,23) N-CH, R 3 H HC1l
13| threo (1R,2R;1S,25) N~CHs H 5 2-C1 HCl
14 (15, 25) N-CH, H 5 2-¢1 . |Hcl
15 (1R, 2R) N-CH, H 5 2-C1 RC1
16| threo (1R,2R;15,2S) N-CH, H 3 5-CF, Hcl
17| threo (1R,2R;18,25) N-CH, H 3 2-c1 HC1
18 (18, 28) N~CH, H 3 2-Cl HC1
19 (1R, 2R) N-CH, H 3 2-C1 HCL
20| threo (1R,2R;18,28) N~CH, H 3 4-Cl HC1
21| threo (1R,2R:15,25) N-CH, H 5 2-F, 3-Cl -
22| threo (1R,2R;18,2S5) N-CR, H 5 2-F -
23| threo (1R,2R;1S,2S) N~CH, H 5 | 2-0CH;, 4~CgHy | KCL
24| threo (1R,2R;15,25) N-CH, H 5 | 3-c1, 4-3m, |HCL
25 "(1R,2R) N-CH; " H 5 3-Cl, 4-NH, HCL
26| threo (1R,2R;15,25) N-CH, 2-CH, 3 2-Cl HC1
27| threo (1R,2R;1S,2S) N~CH, ' H 3 2, 6-Cl, HCl
28 (15,25) N-CH, H 3 2,6-Cl, HCl
29| threo (1R,2R;1S,25) ' N~CH, 4-F 3 2-Cl1 HC1
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5W 30 (1S,28) N-CH, 4~F 3 2-Cl HC1
31 {15, 25) N-CH, 4-Cl 3 2-Cl HC1
32 (1S, 28) N-CH, 4-C(CHs}, | 3 2-Cl tfa
33| threo (1R,2R;1S,25) N-CH,CH, H |3 2-Cl HCl
34 (15,285) N-CH, 4-CH, 3 2-C1 HC1
35} threo (1R,2R;15,25) N-CH, H 2 4-C1 HC1
36| threo (1R,2R;1S,259) NH H 3 2-cl1 HC1
37 (18,25) NH H 3 2-cl HC1
38 (1R, 2R) NH H 3 2-Cl HC1
39| threo (1R,2R;15,28S) N-CH,CH {CH,) , H 3 2-C1 HC1
40 (18,285) N-~CH,CH (CHy} , H 3 2-Ccl HC1
41| threc (1R,2R:18,25) N- {CH,) ,CH, H 3 2-C1 HC1
42 {15, 25) N- (CH,) ,CH, H 3 2-cl HC1
43 {18, 25) N-CH,cCHg H 3 2-Cl1 HC1
44| threo (1R,2R;185,2S5) N-CH; H 3 2~CH, HC1
45 (15,25) ' N-CH (CH,), H 3 2-c1 hel
46 (18,28) N- (CH,) CH, H 3 2-Cl HC1
47 (18,285) N-CH,C=CH H 3 2-Cl HCl
48 {15,25) N-CH,C¢H, H 3 2-Cl HC1
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No. Stereochemistry -3 X CFy Ry Salt
49 (1s,28) N~CH, [ 3, 4- (OCH;) ,C¢Hs] H 3 2-Cl -
50| threo (1R,2R;185,28) N-CH, H 5 2-CH, HC1
51| threo (1R,2R;18,285) N- (CH,) ,CF, H 3 2-Cl HCL
52 (15,28) ' N- (CH,) ,CH, H 3 2-CH, HCl
53| threo {1R,2R;1S,2S) N- (CH,) ;,CH, 4-F 3 2~CH,q HCl
54} threo (1R,2R;1S,25) N~—(CH,) ;CH, 4-F 3 2-Cl HC1
55| threo (1R,2R;15,25) N-{CH,) ,CH; 4-Cl 3 2-Cl HC1
56| threo (1R,2R;15,25) N—{CH,) ,CH;, 4-Cl 3 2~CHy HC1
57 (1s,25) . N-CH, R 3 2~CH, HC1
58 (15,29) N-(CH,),CH; 4-F 3 2-C1 HC1
59) threo (1R,2R;1S,25) N-CH,CH=CH, H 3 2-Cl Hel |
60 (15,28) N-CH,CH=CH, H 3 2-Cl HCl
61 (15,25) NH H 3 2~CH,4 HCL
62 (15,25) NH H 6 2-F, 3-Cl HC1
63 (18, 25) NH H 5 2-c1 HCL
64| threo (1R,2R;1S5,28) NH H 2 4-CF, HC1
65| threo (1R,2R;15,25) NH H 3 H HC1
66| three (1lR,2R;15,25) NH H 3 2-F HC1
67| threo (1R,2R;18,28) NH H 3 5-CF, HCl
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) Table 2
No. | m.p.(°C) [«]g®
1 >270 -
2 152-154 -
3 >285 -
4 275-276 -
] 51-52 -
6 169 -
7 228-229 -
8 287-288 ' -
9 84-86 -
10 187-191 -

11| 237.5-238.5 -

12| 174-176 -

13| 229-231 -

14|  95-100 +67.7 (c=0.26 ; CHaOH)
15(  95-100 ~66.5 (c=0.275 ; CH,OH)
16| 200-201.5 -

17| 215-216 | -

18| 230-232 +70.7 (c=0.825 ; CH,OH)
19|  243-248 | -74.26 (c=0.715 ; CH,OH)
20| 225-227 | -

21|  150-151 -

22|  196-197 -

23| 153-154 -

24| 270-272 -

25|  175-185 +18.4 (c=0.091 ; CH;0H)
26| 277-279 -

271 297-300 -

28| 260-262 +50.53 {c=0.56 ; CHyOH)
29| 109-111 -
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(o)
30| 236-238 +50.23 (c=0.325 ; CH,OH)
. 31| 238-~240
32 95-97

33|  230-232 -

34|  222-224 +70.9 (c=0.573 ; CH,0H)
35|  258-259 -

36| 234-235 -

37|  223-225 +80.7 (e=0.5 ; CH,OH)

38| 217-219 -74.2 (e=0.51 ; CH,OH)
39/  158-160 -

40 80-82 +67.3 (c=0.854 : CH,OH)

41| 124-126 -
42|  210-212 +80.7 (c=0.896 ; CH,OH)
43|  200-202 +71.7 (c=0.882 ; CH,OH)
44|  259-260 -

45| 256-258 - +18.1 (c=1 ; CH,OH)
46|  200-202 | +79.7 (c=0.798 ; CH,OH)
47 79-81 -

48| 216-218 +66.4 (o=l ; CH,OH)
49 132

‘50| 256-257

s1|  162-164

52|  101-103 +57.9 (c=0.B7 ; CH,OH)
53|  234-236

54 110-112
55 199-201

56 894-96
57 141-143 +56.3 (c=0.59 ; CH;0H)
58 224-226 +74.90(¢c=0.66 ; CH,OH)

59|  138-140 B
60| 104-106 +78.5 (¢=0.57 ; CH,OH)
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the native human transporter glytl by measuring the
radicactivity incorporated in the presence or in the
absence of the test compound. The cells are cultured in
15 a monolayer for 48 h in plates pretreated with
fibronectin at 0.02%. On the day of the experiment, the
culture medium is removed and the cells are washed with

a Krebs-HEPES ([4-(2-hydroxyethyl)piperiazine-1-



~#10% & ()- ~#10% & ()- ~#10% & ()- ~#10% & ()->?BXfjInN.}]= ~#10% & () -
~H10% & ()- ~#10% & ()- ~#10% & ()- ~#10% & () - SW@KAW } #l rvwzmvt }] =
~#10% & ()- ~#10% & ()- ~#10% & ()- SWaKKAW } #" ~#10% & ()- ~#10% & ()-1-}]=
~#109% & () - SWaKKAW } # ~#10%8 & ()- ~#10% & ()- ~#10%M & ()- ~#10M & ()-_2}]=
#1096 ~#10% & ()- ~#10% & ()- ~#10% & (Gi_ ~#10% & ()- ~#10% & () -
~#10% & ()- nN.}]= ~#10% & ()- ~#10% &Y - ~#10% & ()- ~#10% & ()-

~#10% & () - SWaKKAW } #& nMv}] = ~#10% & ()- ~#10% & () -
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~#10% & ()%?%giﬁékﬁééfbﬁﬁgp/?o min at 37°C in the presence either

‘ of buffer (control batch), or of test compound at
various concentrations, or of 10 mM glycine
5 (determination of the nonspecific capture), 10 uM
[**Clglycine (specific activity 112 mCi/mmol) are then
added. The incubation is continued for 10 min at 37°C,
and the reaction is stopped by 2 washes with a Krebs-
HEPES buffer at pH 7.4. The radioactivity incorporated
10 Dby the cells is then estimated after adding 100 pl of
liquid scintillant and stirring for 1 h. The counting
is performed on a Microbeta Tri-lux™ counter. The
efficacy of the compound is determined by the ICsg, the
concentration of the compound which reduces by 50% the
15 specific capture of glycine, defined by the difference
in radioactivity incorporated by the control batch and
the batch which received the glycine at 10 mM.
The compounds of the invention, in this test,
have an ICso of the order of 0.0001 to 10 uM.
20

Study ex vivo of the inhibitory activity of a compound

on the capture of ['Clglycine in mouse cortical

homogenate

Increasing doses of the compound to be
25 studied are administered by the oral route (preparation
by trituration of the test molecule in a mortar in a

solution of Tween/Methocel™ at 0.5% in distilled water)
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test molecule in physiological saline or preparation by
trituration in a mortar in a solution of
Tween/Methocel™ at 0.5% in water, according to the

5 solubility of the molecule) to 20 to 25 g Iffa Crédo
OF1 male mice on the day of the experiment. The control
group 1s treated with the vehicle. The doses in mg/kg,
the route of administration and the treatment time are
determined according to the molecule to be studied.

10 After the animals have been humanely killed
by decapitation at a given time after the
administration, the cortex of each animal is rapidly
removed on ice, weighed and stored at 4°C or frozen at
-80°C (in both cases, the samples are stored for a

15 maximum of 1 day). Each sample is homogenized in a
Krebs-HEPES buffer at pH 7.4 at a rate of 10 ml/g of
tissue. 20 pl of each homogenate are incubated for
10 min at room temperature in the presence of 10 mM
L-alanine and buffer. The nonspecific capture is

20 determined by adding 10 mM glycine to the control
group. The reaction is stopped by filtration under
vacuum and the retained radioactivity is estimated by
solid scintillation by counting on a Microbeta Tri-lux™
counter.

25 An inhibitor of the capture of [*'Clglycine
will reduce the quantity of radioligand incorporated

into each homogenate. The activity of the compound is
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the capture of [“C]glycine compared with the control
group.
The most potent compounds of the invention,
5 in this test, have an EDsg of 0.1 to 5 mg/kg by the

intraperitoneal route or by the oral route.

Study of the transport of glycine in mouse spinal cord

homogenate

10 The capture of [''Clglycine by the transporter
glyt2 is studied in mouse spinal cord homogenate by
measuring the radiocactivity incorporated in the
presence or in the absence of the compound to be
studied.

15 After the animals have been humanely killed
(Iffa Crédo OF1l male mice weighing 20 to 25 g on the
day of the experiment), the spinal cord of each animal
is rapidly removed, weighed and stored on ice. The
samples are homogenized in a Krebs-HEPES ([4-(2-

20 hydroxyethyl)piperazine-l-ethanesulphonic acid) buffer,
pH 7.4, at a rate of 25 ml/g of tissue.

50 pl of homogenate are preincubated for
10 min at 25°C in the presence of Krebs-HEPES buffer,
pH 7.4 and of compound to be studied at various

25 concentrations, or of 10 mM glycine in order to
determine the nonspecific capture. The [!!Clglycine

(specific activity = 112 mCi/mmol) is then added for
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O*( 1098%& ()-9*~bB./ 10% 1098B%& ()-9* 109BY%& ()-9*
9*)7?> 1098%' ()-9* 109B%& ()-9*~"B./ 10% 109B%& ()-9*
o* 109B%&' ()-9*)?> 109B%& ()-9* 109B%& ()-9*}aA/ 10%
o* 109B%& ()-9*9 109BU& ()-9**)?> 1098 ()-9*

9*yY9./ 10 109B%& ()-9* 109BY%& ()-9* 109BY%& ()-9*)?>
o* 109B%& ()-9*y]A / 10 109BY& ()-9* 1098%&' ()-9*
9*)?> 109B%& ()-9* 109B%& ()-9*~">./ 10 109B%& ()-9*
o*  109B%& ()-9*)7?> 1098B%& ()-9* 109B%& ()-9* g]=./ 10
9+ 0 THIRAE (Zgié} at]_d:@@/qél(r)a_lg*go_jg:entratlon of 10 uM. The

reaction is stopped by filtration under vacuum and the
radioactivity is estimated by solid scintillation by
counting on a Microbeta Tri-lux™ counter. The efficacy
of the compound is determined by the concentration ICsg
capable of reducing by 50% the specific capture of
glycine, defined by the difference in radioactivity
incorporated by the control batch and the batch which
received the 10 mM glycine.

The compounds of the invention in this test

have an ICso of the order of 0.0001 to 10 uM.

Study ex vivo of the inhibitory activity of a compound

on the capture of [!!Clglycine in mouse spinal

homogenate

Increasing doses of the compound to be
studied are administered by the oral route (preparation
by trituration of the test compound in a mortar, in a
solution of Tween/Methocel™ at 0.5% in distilled water)
or intraperitoneal route (test compound dissolved in
physiological saline, or triturated in a mortar, in a
solution of Tween/Methocel™ at 0.5% in distilled water)
to 20 to 25 g Iffa Crédo OFl male mice on the day of
the experiment. The control group is treated with the
vehicle. The doses in mg/kg, the route of

administration, the treatment time and the humane



109BY%&. () -
- 109B%&. () -
109B9%& () -
1098%& () -
“109B%&. () -
" 109B%& () -

9%  109BY%& ()-9*uY=./ 10 109B%& ()-9* 109BU& ()-9*)?>

o*  109BU& ()-9* 109BU& ()-9* !"#96J* 109BU& () - 9*

0%  109BU& ()-9%)?> 109BU& ()-9* 109BU& ()- 9*

0% UR( + / 2dD*  100BUR  109BYU& ()-9* 109BU& ()-9* 109BU& ()- 9*
9%  109BYU& ()-9* 109BYU& ()-9*2345679f F* 109BU&  109BYU& ()- 9*
o*  109BU& ()-9*' 109BU& ()-T* 109BUR ()- 9*) ?>9: ; <=>?f J*

1098%&'  109B%& ()-9* 1098 ()-9* 109B%& ()-9*" 109B%& ()-9*

109BY%&, () -
“109B%&: () -
109B%& () -

10

15

20

25

9*}2i?l>?'@\CEi9_|zeZ>* 1 %_2 10%3‘V§<‘ 6(1%- 9*d, 1098%& ()._9* 10;’@%&' ()-9*
o+k1 el e RIS 4G TRIMNISS 2489531R0 GRokoR Fompeu
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After humanely killing the animals by
decapitation at a given time after the administration,
the spinal cords are rapidly removed, weighed and
introduced into glass scintillation bottles, stored on
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 a Krebs-HEPES buffer at pH 7.4, at a
rate of 25 ml/g of tissue. 50 pl of each homogenate are
incubated for 10 min at room temperature in the
presence of buffer.

The nonspecific capture is determined by
adding 10 mM glycine to the control group.

The reaction is stopped by filtration under
vacuum and the radicactivity is estimated by solid
scintillation by counting on a Microbeta Tri-lux™
counter.

An inhibitor of the capture of ['!Clglycine
will reduce the quantity of radioligand incorporated in
each homogenate. The activity of the compound is
evaluated by its EDsg, the effective dose which inhibits
by 50% the capture of ['Clglycine compared with the
control group.

The best compounds of the invention have, in

this test, an EDso of 1 to 20 mg/kg, by the

intraperitoneal route or by the oral route.
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"109BYR () - 9%) ?2>z2Z>* 141€ 1 /ﬁé%g§)o xthe trials carried out on the
compounds of the invention having the configuration
(15,25) and their threo racemates having the
configuration (1R,2R; 1S5,2S) in the general formula (I)
5 of which R, represents one or more halogen atoms or
trifluoromethyl groups show that they are inhibitors of
the glycine transporter glytl which are present in the
brain, this being in vitro and ex vivo.
These results suggest that the compounds of
10 the invention can be used for the treatment of
behavioural disorders associated with dementia,
psychoses, in particular schizophrenia (deficient form
and productive form) and acute or chronic
extrapyramidal symptoms induced by neuroleptics, for
15 the treatment of various forms of anxiety, panic
attacks, phobias, obsessive-compulsive disorders, for
the treatment of various forms of depression, including
psychotic depression, for the treatment of disorders
due to alcohol abuse or to withdrawal from alcohol,
20 sexual behaviour disorders, food intake disorders, and
for the treatment of migraine.
The results of the trials carried out on the
compounds of the invention having the configuration
(1R,2R) and their racemates having the configuration
25 (1R,2R; 15,2S) in the general formula (I) of which R,

represents both a halogen atom and an amino group NR3R4

show that they are inhibitors of the glycine
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. transporter glyt2, predominantly present in the spinal
cord, this being in vitro and ex vivo.
These results suggest that the compounds of
the invention may be used for the treatment of painful
5 muscular contractures in rheumatology and in acute
spinal pathology, for the treatment of spastic
contractures of medullary or cerebral origin, for the
symptomatic treatment of acute and subacute pain of
mild to moderate intensity, for the treatment of
10 intense and/or chronic pain, of neurogenic pain and
rebellious algia, for the treatment of Parkinson's
disease and of Parkinsonian symptoms of
neurodegenerative origin or induced by neuroleptics,
for the treatment of primary and secondary generalized
15 epilepsy, partial epilepsy with a simple or complex
symptomatology, mixed forms and other epileptic
syndromes as a supplement to another antiepileptic
treatment, or in monotherapy, for the treatment of
sleep apnoea, and for neuroprotection.
20 Accordingly, the 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 a
pharmaceutically acceptable base or salt or solvate,

25 and in the form of a mixture, where appropriate, with

suitable excipients.
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The pharmaceutical compositions according to
5 the invention may thus be intended for oral,
sublingual, subcutaneous, intramuscular, intravenous,
topical, intratracheal, intranasal, transdermal, rectal
or intraoccular administration.
The unit forms for administration may be, for
10 example, tablets, gelatin capsules, granules, powders,
oral or injectable solutions or suspensions, patches or
suppositories. For topical administration, it is
possible to envisage ointments, lotions and collyria.
The said unit forms contain doses in order to
15 allow a daily administration of 0.01 to 20 mg of active
ingredient per kg of body weight, according to the
galenic form.
To prepare tablets, there are added to the
active ingredient, micronized or otherwise, a
20 pharmaceutical vehicle which may be composed of
diluents, such as for example lactose, microcrystalline
cellulose, starch, and formulation adjuvants such as
binders, (polyvinylpyrrolidone,
hydroxypropylmethylcellulose, and the like), flow-

25 enhancing agents such as silica, lubricants such as

magnesium stearate, stearic acid, glyceryl tribehenate,
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The techniques for production may be direct

compression, dry granulation, wet granulation or hot-
5 melt.

The tablets may be uncoated, coated, for
example with sucrose, or coated with various polymers
or other appropriate materials. They may be designed to
allow rapid, delayed or prolonged release of the active

10 ingredient by virtue of polymer matrices or specific
polymers used in the coating.

To prepare gelatin capsules, the active
ingredient is mixed with dry (simple mixture, dry or
wet granulation, or hot-melt), liquid or semisolid

15 pharmaceutical vehicles.

The gelatin capsules may be hard or soft,
film-coated or otherwise, so as to have rapid,
prolonged or delayed activity (for example for an
enteric form).

20 A composition in syrup or elixir form or for
administration in the form of drops may contain the
active ingredient together with a sweetener, preferably
calorie-free, methylparaben or propylparaben as
antiseptic, a flavour modifier and a colouring.

25 The water-dispersible powder and granules may
contain the active ingredient in the form of a mixture

with dispersing agents or wetting agents, or
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For rectal administration, suppositories are

used which are prepared with binders which melt at
5 rectal temperature, for example cocoa butter or
polyethylene glycols.

For parenteral administration, there are used
aqueous suspensions, isotonic saline solutions or
sterile solutions for injection containing

10 pharmacologically compatible dispersing agents and/or
wetting agents, for example propylene glycol or
butylene glycol.

The active ingredient may also be formulated
in the form of microcapsules, optionally with one or

15 more carriers or additives, or alternatively with a
polymer matrix or with a cyclodextrin (patches,
prolonged release forms).

The topical compositions according to the
invention comprise a medium compatible with the skin.

20 They may be provided in particular in the form of
aqueous, alcoholic or aqueous-alcoholic solutions,
gels, water-in-oil or oil-in-water emulsions having the
appearance of a cream or of a gel, microemulsions,
aerosols, or alternatively in the form of vesicular

25 dispersions containing ionic and/or nonionic lipids.
These galenic forms are prepared according to the

customary methods in the fields considered.
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group and R; is as defined above,
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an acid.

2. Compound according to Claim 1,
characterized in that it has the configuration (1S,2S)
and in that R; represents one or more halogen atoms or
trifluoromethyl groups.

3. Compound according to Claim 1,
characterized in that it has the configuration (1R, 2R)
and in that R, represents a halogen atom and an amino
group of general formula NR3jR, as defined in Claim 1.

4, Medicament, characterized in that it
consists of a compound according to one of Claims

1 to 3.
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