25 August 2006 1 N-[Phenyl (piperidin-2-yl)nethyl)benzam de derivatives,
their preparation and their application in therapy The conpounds of the
invention correspond to 5 the general fornula (1) X AOYa H6CF3 R2 in
which A represents 10 either a group of general forrmula NNRL in which Rl
represents either a hydrogen atom or a |inear or branche&5@@EW€#§ Qlkyl
group optionally substituted with one or nore fluorine atons, or

(C4-C7)cycl oal kyl group, or a (C3-C,)cycl oal kyl (C1-C3) al kyl group, or a 15
‘phenyl (C1l- C3) al kyl group optionally substituted with one or two hydroxyl

or methoxy groups, or. a, (C2:C4)a r group,
or a group %ﬁ&ﬁhﬁﬂ¥i(?{§ﬁﬁ}§nﬁﬁk éTet% %ﬁ @Wﬁ@?ﬁé; %?r %?%g éhbove 20
or alternatl rou eneral. . for
represents & ef%éé?g g?ﬁh%ﬁeanﬁcih&)‘%%l1%%%0%%%@ H‘{@f&ﬂgs defi ned
above, 2 25 August 2006 X represents a hydrogen atom or one or nore

The compounds of the invention correspond to

5 the general formula (I)

(1)

CF,

in which A represents

10 either a group of general formula N-R; in which R
represents either a hydrogen atom, or a linear or
branched (C;-C;)alkyl group optionally substituted with
one or more fluorine atoms, or a (Cq4—Cq) cycloalkyl
group, or a (C3~Cs)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;-C;)alkyl

group and Ry is as defined above,



substituents chosen from hal ogen atons and trifluoromethyl, |inear or
branched (Cl-C4)al kyl and (Cl-C4) al koxy groups, 5 RZ represents either a
hydrogen atom or one or nore substituents chosen from hal ogen atonms and
trifluoronethyl, (Cl-C4)alkyl or (Cl-C4)al koxy groups, or _amino qroups of
general fornula NR3R4 in which R3 and R4 2 each represent, ?%géggﬁ§8ﬁ¥|y of
each other, a hydrogen 10 atomor a (Cl-C4)al kyl group, or formwth the
nitrogen atomcarrying thema pyrrolidine, piperidine or norpholine ring,
or a phenyl g¥otpPBpErBREI RPyhydapsen: atom Rt R%n %t Mt a group as
defined for the synbol X above. 15 Th onpounds of geperal fornula (1)
may exist inSYRBLIBHANGE FRESERr &9 en RONE %@£28) or in the form

bases o of bt ERBRCRRERY Ly AT RARIE 50 SBAMslniss RAVEASTE B uct ur o

which is anal ggﬁ@ %g that of the conpounds of the invention are
described in te 5§§%¢§§§“§%'analgesics, diuretics, anticonvul sants,

action on 35 RhaapraranracEhFrerschREFo B ARt oF AR AT gous

structure are dgseti.fedish PN AR Ealdduh Hofd99995 as 5-HI3
ant agoni st s MRICE are usef&g'ln t he
trifluoromethyl, {(C1-Cq)alkyl or (Ci1-Cy)alkoxy groups, Or
amino groups of general formula NRiR4 in which Rj and Ry
each represent, independently of each other, a hydrogen

10 atom or a (Ci-Cq)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 (1R,2R) or (15,25); 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-HT; antagonists which are useful in the




3 25 August 2006 treatnent of psychotic disorders, neurological diseases,
gastric syndrones, nausea and vomting. The conpounds of the invention
exhibit a particular activity as specific inhibitors of the 5 glycine
transporters glytl and/or glyt2. The conpounds preferred as |nh|b|58%s of
the glytl transporter are of the configuBation (1S, 2S) wi ¢
representing one or nore hal ogen atons or trifluoronethyl groups, whi | e
t he conpounds preferred 10 as inhibitors of the glyt2 transporter are of
the configur arkbanmehR, 2R) paivichd®A o efirssetddsg relad bgghcaht om and an
am no group of general formula NR3R4. The conpounds of general fornula (1)
in which A rdpseasetss gagtaig ofyrghrewed, fraussa dhdRlyombeiedRl 15 is
different froma hydrogen atom nay be prepared by a nmethod illustrated by
scheme 1 which foll ows. Thechempounds qff [the inwenigmen)exhikitia RIOH) |
RL NH2 (I1) 20 .
particular activity as specific inhibitors of the
5 glycine transporters glytl and/or glyt2.
The compounds preferred as inhibitors of the
glytl transporter are of the configuration (18,25} with
R, representing one or more halogen atoms or
trifluoromethyl groups, while the compounds preferred
10 as inhibitors of the glyt2 transporter are of the
configuration (1R,2R} with R; representing a halogen
atom and an amino group of general formula NR3Rs.
The compounds of general formula (I) in which
A represents a group of general formula N-R;, where R;
15 is different from a hydrogen atom, may be prepared by a

method illustrated by scheme 1 which follows.

Scheme 1

—_— (I, R¥H)

NH,  (II)
20

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

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



A di am ne of general fornmula (Il), in which RL and X are as defined above
(with RL different froma 4 25 August 2006 hydrogen atom, is coupled to
an activated acid or an acid chloride of general fornmula (111) in which Y
represents a | eaving group such as a halogen atomand R2 is as defined
above, using nethods known to persons 5 sKilled in the art?sf%@“ﬁﬁgﬂﬁne of
general fornula (I1) may be prepared by a nmethod illustrated by schene 2
which follows. 10 Scheme 2 \ Li ?~CH3 X/ (v) ON-Ir N[ a Boa 0 (1V)
Soc 0 (VI) LYbhydqdagen -atlom) y-is Ndupled t&€HIn Geb{iAatedHeei@HofSENt) X H
RlL OH (X) OH (I X) The Weinreb amde of formula (IV) is reacted 15 with
the phenyl|it F%if ddtiemtde cobfgereerdl foonniea(IV)) in which X is as
defined above, in an ethereal

represents a leaving group such as a halogen atom and R;

is as defined above, using methods known to persons

5 skilled in the art.
The diamine of general formula (II) may be

prepared by a method illustrated by scheme 2 which

follows.

10 Scheme 2

Li ‘
X
~CH “E::j/
? 2 (v} <
N\ vmt—ssa— .
N CH, N
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Boc © (IV) Boc O (VI)

|

X X
(II) lil e -
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CH= OH (VILI) Boc QH (VII)

X X
IT il st fe———
H
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) 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



.
sol vent such as diethyl ether, between -30C and room5 25 August 2006
tenperature; a ketone of general forrmula (VI) is obtained which is reduced
to an alcohol with the threo configuration of general fornmula (VIl1) with a
reduci ng agent such as K-Selectride(r) or L-Selectride(r) otasii8g15 or
lithiumtri-sec-butyl borohydride), in an &thereal sol vent 2 %<0
tetrahydrof uran, between -78C and room tenperature. The carbanmate of
general formula (VI1) may then be reduced to a threo N nethyl am noal cohol
of general fortmmReRAAULY; By ketwnrtobrgeterahi kewmniar (¥é) 18 such as
l'ithium al um nium hydride, in an ethereal solvent such, as tetrah dr of ur an,
bet ween room QQﬁﬁkﬂ%ﬁlﬂh%Qﬂu}%rﬁ?¢Qﬁ¢%xt@e%®e@%?ﬁ?%l whiht RR&othEREohOI of
general formula (VIII is then converted to _a threo |nterned|3te of

general for muIS@NEHI UG RE BLRVTR bsERTEH2 mbY by ﬁFBUp, fRAPGENGt eps:
o oup. for. exf”nCt'Ona' B SRR G005, Loper e tiadie By Eaed fan

thyl sul | d ted solyent such
i ch or onethag, 4 r#wetmr'el“p'?%é&"“ ao%%h IEALE) s IR 88" BEPEFRSam ne,

Dot e, O ol (AT AL ARG, HOPDEARE ERYLER 97840 o Sashec
cl osed ”Ed'Umﬁ%ﬁﬂbfﬁi&¥bfﬂﬁﬂé”é%%ham?@é“8?“ge§9£é@“@o%&9ﬁhtQ%ﬁ@ﬁahﬂye-
| then be reduced to a threo N-methylaminoalcchol of

general formula (VIII) by the action of a mixed hydride

10 such as lithium aluminium hydride, in an ethereal
solvent such as tetrahydrofuran, between room
temperature and the reflux temperature. The threo
alcohol of general formula (VIII) is then converted to
a threo intermediate of general formula (II) where R;

15 represents a methyl group, in two steps: the alcohol
functional group is first of all converted to a leaving
group, for example a methanesulphonate group, by the
action of methylsulphonyl chloride, in a chlorinated
solvent such as dichloromethane, and in the presence of

20 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




25 It is also possible to deprotect the carbamate of general formula (VII)
by neans of a strong base such as aqueous potassi um hydroxide, in an
al-cohol 6 25 August 2006 such as nethanol in order to obtain the threo

am no al cohol of general formula (1X), and to then carry qut, an
N-al kyl ati on by means of a hal ogenated deivative of for miP& 488 2008 whi ch
Rt is as defined above, but 5 different froma hydrogen atom and Z
represents a halogen atom in the presence of a base such as  potassium

carbonate, in sughla? sethaml sichornder Nt abRatRy Eher FRFEGe 2™éCween room
tenperature and 100C. The al cohol of Eeneral fornmula (X) thus obtajned 10
i s then treat lerheksef i gereFal fREMHIa0KEK) of 2§EnEPaFNeRoGRTTY QWY 1) .
Anot her variant method,_ il]|ustrated bg s%heng 3 Mhiih f IIowsT:Q%y q§ used
in the case wih NRALKYLRFERPY HeRABENQE §r BapOLRE2 eﬁe%@é&@ﬁt§'a [R7dr ogen
15 atom The pyridipe | me, of formula (X)) i quat er.ni zed,, for exanpl e,
by the action %‘Fr’ﬁ’éf?lyﬁlxz't AT i hé%esazﬁ Meéi ROy fhereal sol vent
such as digthy] gther t roomt erature. The .pyridini I1 thus
obt ai ned, o§ f%ﬁ?é#%ﬁ?gqf%?mii ?H§£B§88j8898d %%dtg ﬁ%@&%ﬁ%ﬁ%ﬁ?on under a
hydrogen atmosphere., 0GR ML brbsance o b base sildd MBLraB, X--H)
potassium carbonate, in a polar solvent such as
N,N-dimethylformamide, between room temperature and
100°C. The alcohol of general formula (X) thus obtained
10 is then treated as described for the alcohol of general
formula (VIII).
Another variant method, illustrated by scheme
3 which follows, may be used in the case where Ry
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

(N%KQ — +b[1/ . ——w-  {1I, Ry=CH;, X~H)
. N\o/\© CH, N\'O/\*@
{XI) | (XII)



NNO CH3 NNO (XI) (XII) 7 25 August 2006

In the presence of a catal yst such

as platinumoxide, in a mxture of an alcohol and an aqueous acid such as
et.hanol and 1 N hydrochloric acid. The diamne of general formula (I1)
obtained in which R1L represents 5 a nethyl group and X represents
hydrogen atomin the formof a mxture of 7the two diaster@éf&@ﬂgégms
threo/erythro 9/1. It is possible to salify it, for exanple, with oxalic
aci d,
m xture 10 of am dihehviesenrrarcktheratdl ot veuch sashphst heumansideand

and then to purify by

is

recrystallization of the oxalate fornmed froma

diethyl ether, so as to obtain the pure threo diastereoisoner (1R 2R

1S, 2S). The cordpodhdbifutR el AN farerial (andianwadeaoulr aepdesuphsaa group
of general formula NRL where RL 15 represents a_hydrogen atom may be
prepared by th&HENoRHd 11N MdPrHyleehenecidwhThe d5amang. ofScheme 4 Y
0 N\

~ ~\ ix, tk=x H, NN SMIIBSCXIVI n, cr

genera ormula (II) obtained in w%gcﬁ R; represents

5 a methyl group and X represents a hydrogen atom in the
form of a mixture of the two diasterecisomers
threo/erythro 9/1. It is possible to salify it, for
example, with oxalic acid, and then to purify by
recrystallization of the oxalate formed from a mixture

10 of an alcohol and an ethereal solvent such as methanol
and diethyl ether, so as to obtain the pure threo
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 Q
N P.z CE‘J &
I X (x11) | X .
-~ oy
N e = (I, Ry=H)
NH, HR._0
(XIII) (XIV)
Ry CrF,

20

Starting with the amine of general formula

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



Starting with the am ne of general formula (XIIl), in which Xis as
defined above, a coupling is 8 25 August 2006 perforned with an activated
acid or an acid chloride, as described above, of general fornula (III)
according to methods known to persons skilled in the art, |n gﬁ%
obtain the conpound of general fornula (XI¥). 5 Finally, Bn of
the latter is perforned, for exanple with hydrogen in the presence of a
catal yst such as 5% plati numon carbon, in an acidic solvent such as

gl aci al aceti cpagifdrn@ 38 0O dr At WwAddidcad SPOMPOUE: @f cgeseiae, formul a
(1) in which RL represents a 10 hydrogen atom Another nethod consi sts,

according to saBed@stribedisibigred GmHEkof Beneird (DIl &ctbrding which

Rl represents either an optionally substituted phenylnmethyl group, and in

deprotecting the methagen knfowkb Hdedy amais ddkil Yedigin fioiie exatpl 2n Wi th an

oxidizing agent or with a Lewis acid such as boron tribromde, or by

hydr ogenol ysi s orde rartcalokdmyiln grheusomprainet abf ygemeral | orgubap (X186l | oved

by deprotection with a Pd conplex, in order to obtain a compound of

general 20 Por Fnallly), ihydaeigsinariiorepriestme slattydrbyepeaformedhefor

conpounds of general formula (I) in which A represents a groug of gener al
14

fornmula N ' (0- PREMPEP e tiHmestiagert rign ke RePpRIGRISOBfa gerbraysFor mul a
(1) in such as 5% platinum on carbon, in an acidic solwvent
such as glacial acetic acid, so as to finally obtain a
compound of general formula (I) in which R; represents a
10 hydrogen atom.
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*(0")R; may be
prepared from the compounds of general formula (I) in
which A represents a group of general formula N-R1, in

25 which Ry is as described above, by reaction with an

oxidizing agent, for example 3-chloroperbenzcic acid,




which A represents a group of general formula N-R1, in 25 which Rl is as
descri bed above, by reaction with an oxidizing agent, for exanple

3-.chl oroperbenzoic acid, 9 25 August 2006 in a chlorinated solvent such as
di chl oronet hane, at a tenperature between OC and roomte eraturﬁi ghe
conpounds of general formula (1) in whichoA represents ang?@W§“ﬁ 08 ner al
formula N\v(R )RL nay be 5 prepared from conpounds of general fornula (I)
in which A represents a group of general fornmula NNRL by reaction wth an

al kyl halide oingenehabrtasfubasBlvénti Budhi &y R cHipAsmatalimed abave and
Z represents a halogen atom in a polar solvent such as acetonitrile, at a
10 t enper at ur et &eperehureoheterpear 8t°ar anadnd ob@ CempMuraayes., the chira
conmpounds of general fornula (1) corresponding to the enantionmers (1R 2R)
or (1S,2S) of the threoTHeastepeonssnef gepnealado floermudd al hedibwhich
separating the racem c conpounds by high 15 performance |iquid

chr omat ogr aphy® (FEpTesenta shigraup odfl general Hpnmese N'i(®1 )& mag baceni c
am ne of general fornula (Il) with the use of a chiral acid, such as
tartaric ac?d,PreRpredstrphosPreraends ofi benesylt fiormnila atild,in which
N-acetyl l eucine, by fractional 20 and preferential recrystallization of a
di ast er eoi sone? | tEREEFEPESNRaATaNPORS| JepsEadolfpamulaMN-Ry by reaction

enanti osel ecti ve synthesjs.accordi ng to schenme 2,
w1thyan aikyl aglge %f general formula R'-Z, in which

R' is as defined above and 2 represents a halogen atom,
in a polar solvent such as acetonitrile, at a

10 temperature between room temperature and 100°C.

Moreover, the chiral compounds of genergl

formula (I) corresponding to the enantiomers (1R,2R) or
(15,28) of the threo diastereoisomer 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,



with the use of a chiral Weinreb am de of general fornmula (1V). 25 The
racemc or chiral Winreb amde of fornula (1V) nmay be prepared according
to a nethod similar to that described in Eur. J. Med. Chem, 35, 10 25
August 2006 (2000), 979-988 and J. Med. Chem, 41, (1998), 591-6(%j The
phenyl i t hi um conpound of general fornulalQV) where X repr t 2006
hydrogen atomis comercially available. |Its substituted derivatives my
be prepared according 5 to a nethod simlar to that described in Tetra.
Lett. 57, 33,2029%6) 27950885808. JTh&Mfeabc@hdiong t4d,a (EI%RId S9IIHEQX. to

t hat descrlbed I n Patent Application EP- 0366006. The am ne of general
formula (1X) iEhehpbRnyllispdesesosipaunyidodgge et normel préfardeia a
chiral 10 series according to a nethod described in Patent US- 2928835.
Final ly, the afti RBPEPSgaSEr 8 hvdiregea exiom Yis eppmss Giradpar @f%&ﬁ%ﬁ ng to
a method simlar to that described in Chem Pharm Bull 12, (1984),
4893- 4906 andl&jnfHEStdtutedr7gprivetives may m%w%oﬁwﬁiw ori des

of gener al éf0£nula onmercially avail able, except in the case

of 4-ani no- PoftoM FLPﬁfﬁéﬁﬂ ﬁﬁtﬁ?lE@ﬁfoﬂ?%%ﬁ%?edl%nlgﬁﬁﬁé idf et to

i d wi th sul pRar yi 320 (RP6 48 S0P 908 S AR B SuPeod

chlorof orm similar to that described in Patent Application EP-

0366006. The amine of general formula (IX) in which X

represents a hydrogen atom may be prepared in a chiral

10 series according to a method described in Patent US-
2928835. Finally, the amine of general formula (XIII)
may be prepared according to a method similar to that
described in Chem. Pharm. Bull., 32, 12, (1984), 4893-
4906 and Synthesis, (1976), 593-595,

15 The acids and acid chlorides of general
formula (III) are commercially available, except in the
case of 4-amino-3-chloro-5-~trifluoromethylbenzoic acid.
It is possible to prepare the latter by chlorination of
4-amino-5-trifluocromethylbenzoic 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.



according to a nethod simlar to that described in Arzneim Forsch., 34,
I'la, (1984), 1668-1679. The exanples which followillustrate the
pr-eparation of a few conpounds of the invention. The 25 el enental

m croanal yses and the IR and NVMR spectra and the HPLC on a _chjral | unm
confirmthe structures and the enantionedilc purities of tﬁ%‘%ﬂﬁﬁﬁgﬁﬁ s
obt ai ned. 11 25 August 2006 The nunbers indicated in brackets in the
headi ngs of the exanples correspond to those of the 1st colum of the
table given later. |n th&panmesbefr st idiamgreathdsy Hieckisisdh in"thé forns
part of the word, and the dash only serves for splitting at the end of a
line; it is sUppr@sBed PA theeeabserles aforsEspdrichg;o artibsdhoof dthet 1 be
replaced either_ by a normal dash or by a gap. 10 Exanple 1 (conpound No.
33). threo- 2-€Al¢FB- RE[ Lheetrplei pdvien A-aten.) phenyl net hyl | -
3-trifluoronethyl benzam de hydrochloride 1:1. 1.1. 1, 1-D nethyl et hyl

2- benzoyl pi peri di ne- | - céPbSﬁ?l&PEQPSQ§(¥Q?(QRWHPWﬁﬁﬁa gpe dash "-"

1, 1-di nethylethyl 2-(N-_methoxy-N-mefhyl carbamoyl ) pi peridi ne-|-carboxyl ate
in 100 n %‘)f g%’ﬁl{}ﬁréﬁgtdf’%t %le YoRg A it GRRtbd L ntPEY SBPVRF
e DR T oet gk  HRGRE AR WAL TPV iGe; Y {EULSFrEs888 £ 1O

the absence of splitting, and should not be replaced

either by a normal dash or by a gap.

10 Example 1 (compound No. 33).
threo-2-Chloro-N-[ (l1-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,l-dimethylethyl 2-(N-
methoxy-N-methylcarbamoyl)piperidine-1-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 ph&se 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



20 1.8 M solution of phenyllithiumin a 70/30 m xture of cycl ohexane and
di ethyl ether are added dropwi se and the stirring is maintained for 2 h.
After hydrolysis with a saturated aqueous sodium chloride solution, the

aqueous phase is 25 separated, it is extracted with ethyl et ate, e
organi ¢ phase is dried over sodium sul phatt®, it is fil tergg %Sft%@g
filtrate is concentrated under reduced 12 25 August 2006 pressure and the

residue is purified by chromatograph on a silica gel colum, eluting with
a mxture of ePﬁ?Fsuﬁéefﬂ&Per{g‘ﬁd%m%%é?u@fgqﬁ %%Yvﬁﬁlﬁ@ﬂ%mgﬁaﬁhié
obtained. 5 1 g.alsl-u et hyl et hyl . . )

t hr eo- [ hydr oxy P Bh&nT i ASEh IR oSOt & Ut ing: Bthi & dnisterey 9B ethybl) of

1, 1- di met hyl et 2-ben l,pi per.i di ne-1-carboxylate in 30 m of
anhydr ous die?ﬁ%F%gﬁhggaagg%ﬁﬁbFﬁﬁﬁféd into a 250 m round- bottomed

fl ask, under an argon at phere, the solutipn_ is.cooled,to -78C, 20.7 m
(20.7 nmmol) of a1 M so?ﬁ?i%% %f%h%ﬁ%lﬁétﬁ4{§5(}95H%&Qﬁ90hydride in

di ethyl 15 gther are added dropwi se and the stirring is naintained for 3
h. The m xture is hydrolysed with 16 nm of water

1.2. 1,1-Dimethylethyl
threo-~[hydroxy (phenyl)methyl]piperidine-1-
carboxylate.

2.0 g (6.9 mmol) of 1,1-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

23 the solvent under reduced pressure, the residue is

purified by chromatography on a silica gel column,



and 16 m of a 35% aqueous hydrogen peroxide solution, and the mxture 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 conmbi ned organic
phases, drying over sodium sul phate and eVaporation of 25 teAugst, under
reduced pressure, the residue is purified by chromatography on a silica
gel colum, 13 25 August 2006 eluting with a m xture of ethyl acetate and
cycl ohexane. Z2iging withidympxodnet ofir ethpllabnedate5ahd3.

t hr eo- Phenyl (pi peri di n-2-yl ) net hanol. A solution of 2.0 g (6.9 nmol) of

1, 1- di met hyl etd¥giehgxang hydr oxy(phenyl ) met hyl ] pi peri di ne-1-carboxyl ate in
40 m of methanol is placed in a 250 m round-bottonmed 10 flask, an
aqueous pot assi um hydr ox# d& $obfit @Bnopi¥prreductr sire2ogtefingst.assi um
hydroxi de pellets and 20 ml of water is added and the mxture is heated
under reflux for 2 h. The m xture is cooled, the solvent is 15 evaporated

Several 1 s i EARSHTEAGHEL FHRST M Br 2iMeAPRE ERE Soonbi ned or gani G
A solution of 2.0 g (6.9 mmol) of
l1,1-dimethylethyl threo-
[hydroxy(phenyl)methyl]lpiperidine-1-carboxylate in
40 ml of methanol is placed in a 250 ml round-bottomed
10 flask, an aqueous potassium hydroxide solution prepared
from 2 g of potassium hydroxide pellets and 20 ml of
water is added and the mixture is heated under reflux
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



phases, drying over magnesi um sul phate, filtration and evaporation of the
sol vent under reduced pressure, 1 g 20 of a white solid is obtained.
Melting point: 172-174C. 1.4. threo-(I|-Ethylpiperidin-2-yl)phenyl met hanol .
A solution of 1 g (5.2 mol) of threo 25 phenyl (pi peridin-2-y])net ol in
30 ml of anhydrous N, N-dinethylformani de % placed in a Uﬂ§4#9¥5ﬂﬁg-
bottonmed flask, 0.39 m (5.2 mmol) of bronoethane and 14 25 August 2006
0.8 g (5.8 mmﬂ& éﬁ FTgaﬁsiun1carbonate are added and the mxture is
heated at 80C for° 2 h'2 1% MOLhPEPPBaSFbEMm Cerpenatear arei addedhyddol ysed
by addi ng mategzand L1t is extractqg several times wth ethyl acetate.

After 5 washing l}%émc’?)trf'bﬁ%e’ds Ot?%%th? Phal@sCufer daber Itindst Renled to
sat urat od aquequs ulp.ofl gl ool ) op, fLaLng, oer monesum,
ol um. 10 ot ut g W e T ST b EHREY oReEhaRb dhaaREFRBRol AZCErS g
Chr 60- (1 - Lty Beametrie () X dMiinc oraanis: Riases, WGP (4268=vr) hen
L1 ot hyl am ne. P20 m s e ST ERe A £ Ph - daal vl o2
100 m  round- beeemp@dredttim Wilha¥e, filtration and evaporation of

the solvent under reducéd pressure, the residue is

purified by chromatography on a silica gel column,

10 eluting with a mixture of dichloromethane and methanol.

0.8 g of an oily compound is obtained.

1.5. threo-(1-Ethylpiperidin-2-yl)phenylmethanamine.
0.8 g (3.65 mmol) of threo- (1-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




argon atnosphere, the mxture is cooled to 0OC, 0.28 ml  (3.63 nmol) of

met hanesul phonyl chloride is added and 20 the mixture is allowed to slowy
return to room tenperature for 2 h and it is concentrated under reduced
pressure. Liquefied ammonia is introduced into an autoclaye provi §€ W th
magnetic stirring and cooled to 25 -50C 4hd net hanesul phof gﬁ?&ﬁ ed
beforehand in solution in 10 mM of absolute ethanol is added, the 15 25
August 2006 autoclave is closed and the stirring is maintained for 48 h.
The nixture | LUYeREIERr &8 €4oaedoand- thet Sbatdinbask, matinits ioedc diotr at ed

under reducedigrﬁ%ﬁssure and the residue is purified by chromatography on
a silica gel c , eluting with a m xture of dichl oronethane and

nmet hanol. 0.3 g of an oiig compound i s obtained, which oily conpound is
used as it is in the next StBp*t4pe 118 transferred to a round-

ty|h§ Sﬁeﬁy%? L%ﬂ*%‘%ﬁﬁ?ﬁ%%ﬁﬁ%ﬁ%ﬁeﬁéaﬁ%aerawer YBRARSr Fgdueed 0.3 g (1.37

o) o MRS ek Ly B ILDE Rl el 0 2R nChoBL Y ) O
on a silica gel column, eluting with a mixture of
dichloromethane and methanol.

0.3 g of an oily compound is obtained, which
0ily compound is used as it is in the next step.

10
1.6. threo-2-Chloro-N-[(l-ethylpiperidin-2-

yl)phenylmethyl]-3-trifluoromethylbenzamide
hydrochloride 1:1.

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 1-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 is extracted several times with dichloromethane. After

washing the organic phases with water and then with a

1 N aqueous sodium hydroxide solution, drying over




0.19 g (1.37 muol ) of 1-hydroxybenzotriazole in solution in 10 m of

di chl oronet hane to a 50 m round- bottoned flask and the mxture is stirred
at-room 20 tenperature for 30 mn. 0.3 g (1.37 nmol) of

t hreo- (1-et hyl pi peridin- 2-yl)phenyl methanamne in solutinin a fewmn of

di chl oronet hane is added and the stirring 18 continued f or25sARguUStH06

m xture is hydrolysed with water, and it 25 is extracted several tinmes wth
di chl oronet hane. After washing the organic phases with water and then with
a 1 N aqueous RHERHI WYy dswkiphieteol fii1bnatdopi agdoeerpdGa?soAugdstt h2006
magnesi um sul phate, filtration and evaporation of the solvent under
reduced pressur¥Plyert rerdexeredugedi predsube, chhenuesgriughy sopua idiilddca
gel col um, elﬁ%%ﬁ%hMAth a mxture of dichloronethane and_net hanol. 5 0.25
g of an oily p roRAteBt e don Fheipisgueeli sodunsel edytinga vidh n  of
propan-2-ol, 5.9 M of a 0.1 N hydrochloric acid solution in propan-2-ol
are added, and & HEHr4Esref idic CReFhRBE ARdemeEBaNEdd pressure in order

to reduce 1Q. the vol une qﬁg%?e %3%vent., fter trituration, Q.15 g of
hydrochloride is finally A Mt Rl Y oPRPERCE aRAi PRT&PRE: Mel ti ng

poi nt: 230-232C. 15 Exam%ﬁéziféﬁwggufg &QSS%?%éd in a few ml of

propan-2-ol, 5.9 ml of a 0.1 N hydrochloric acid
solution in propan-2-ol are added, and the mixture is
concentrated under reduced pressure in order to reduce

10 the volume of the solvent. After trituration, 0.15 g of
hydrochloride is finally isolated in the form of a
white solid.

Melting point: 230-232°C.

15 Example 2 (compound No. 18).
2—Chloro—NF[(IS)—[(23)—l—methylpiperidin—Z-
yllphenylmethyl}-3-trifluoromethylbenzamide
hydrochloride 1:1.

2.1. 1,1-Dimethylethyl (25)-2-benzoylpiperidine-1-
20 carboxylate.
11.8 g (43.3 mmol) of 1,l-dimethylethyl
(25) -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



2-Chloro-N-[(1S)-[(2S) - 1-net hyl pi peri di n- 2-

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

1,1-Di net hyl et hyl (2S)-2-Benzoyl pi peridine-1- 20 carboxylate. 11.8 g (43.3
mmol ) of 1, 1-di et hyl et hyl

(2S) - 2- (N- met hoxy- N- net hyl car banoy! ) pi per idi ne-i- car boxy! 45 AugHst2966 i of
anhydrous diethyl ether are introduced into a 500 mM round-bottoned fl ask,
under a 25 nitr%gen at nrosphere, the nediumis cooled to -23C, 21.6 m

(43.2 mol ) oféd
cycl ohexane and dieth

8dnppwéﬁylBnﬂhtbalmQRMUIinslBtari@b3®tnmxmmre of
ether are 17 25 August 2006 added dropw se and the

m xture is st|??%ﬂe§@¥P§@ni0Feﬁpbrature for 3 h. After hydrolysis with a

saturated aqueous sodium_chloride solution, the aqueous phase is 5

separated and it is extr&&fed WeRodYRyS d@ébaﬂeSatwéat@ﬁb@muﬁquﬁxua|s

dried over sodugg]sulg ﬂ it is filtered, it is concentrated under
Lym chharid

reduced pressut

gel col um,

elutin

&i §0&UtdOpur thRedaNgossr BlSSyigphy on a silica

ture of ethyl acetate and 10 cycl ohexane.

4.55 g of a:uﬁ?QF%%B%%c?ngrétobﬁa?ﬁEHaCtﬁglFFEB g&Hae: af?§5$§50 Meat: =
'25 4 (c=2. Zloéaggng)pﬁgsg7lgodrled over sodium sulphate, it is

10

15

20

25

filtered, it is concentrated under reduced pressure and
the residue is purified by chromatography on a silica
gel column, eluting with a mixture of ethyl acetate and
cyclohexane.

4.55 g of a so0lid product are obtained.
Melting point: 123-125°C.

E* = -25.4° (c=2.22; CH,Cl,) ee=97.2%.

2.2. 1,1-Dimethylethyl (1S)-2-[(2S8)-
hydroxy (phenyl)methyl)piperidine-l-carboxylate.
4.68 g (16.2 mmol) of 1,l-dimethylethyl
(25) ~2-benzoylpiperidine-l-carboxylate in 170 ml of
anhydrous tetrahydrofuran are introduced into a 500 ml
round-bottomed flask, under a nitrogen atmosphere, the
solution is cooled to -78°C, 48.5 ml (48.5 mmol) of a
1 M solution of L-Selectride® (lithium tri-sec-
butylborohydride) in tetrahydrofuran are added
dropwise, and the mixture is stirred at room
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



15 2.2. 1,1-Dinethylethyl (1S)-2-[(2S)-

hydr oxy( phenyl ) net hyl ] pi peri di ne-| -carboxylate. 4.68 g (16.2 mmol) of

1, 1-di met hyl et hyl  (2S) - 2- benzoyl pi peri di ne-1-carboxylate in 170 ml of
anhydrous tetrahydrofuran are introduced into a 500 mM 20 round-bo%é%ﬁed
flask, under a nitrogen atnosphere, the < ution is cool edtduguBedlong 5
m-(48.5 nmmol) of a 1 Msolution of L-Selectride(r) (lithiumtri-sec-
butyl borohydride) in tetrahydrofuran are added dropw se, and the m xture
is stirred at PeO9x28la erporttan.e ot thd.mittuse si svh Yl byddotygsedtunnt he
cold state with 34 ml of water and 34 ml of a 35% aqueous hydrogen 18 25
August 2006 pé&foxiodd SEmReGtuzdvhihke nmixtis doésnal $oiededoforet 8rh. to
roomtenperature while it_is being stirred for 2 h. It is diluted with

wat er and ethyl acetate, 1% He ghdadhiesd phiddle wateepandtethyindcetate,
extracted 5 mﬁ%g@eth | acetate. After washing the conbined organic phases,
dryi ng, drying ePéﬁﬁQQﬁnRﬂﬂﬁﬂuﬁ%LSqHQWQQQ or@N@ndt eiaperbarachedt he

n T hixture 8f BU RGOSRy AR FRE N AR8 408 EOBPLRORAPEI9R Fow of |
?ir g) ?FE gls)n?((jl- ﬁél?i%ﬁ:sprgigrryrl(% ?):Z'{_)r'yafngagzvcelrz)sc? J.Zl?nz gg/ipl'%égé, filtration
and evaporation, the residue is purified by
chromatography on a silica gel column, eluting with a
mixture of ethyl acetate and cyclohexane.

10 4.49 g of a pale yellow oil are obtained.
B = +63.75° (c=0.8; CH,Cl;) ee=97.8%.

2.3. (18)-[(28) - (1-methylpiperidin-2-
y1l) lphenylmethanol.

15 2.96 g (78.1 mmol) of lithium aluminium
hydride in 50 ml of anhydrous tetrahydrofuran are
introduced into a 200 ml two-necked flask, under a
nitrogen atmosphere, the mixture is heated under
reflux, 4.49 g (15.4 mmol) of a solution of 1,1-

20 dimethylethyl (1S8)-2-[(25)~-
hydroxy (phenyl)methyl)piperidine~l-carboxylate in 35 ml
of tetrahydrofuran are added and the mixture is kept
under reflux for 3.5 h.

It is cooled; it is slowly hydrolysed with a

25 0.1 M solution of potassium sodium tartrate and the

mixture is kept stirred overnight.




yl)] phenyl methanol. 15 2.96 g (78.1 mmol ) of lithiumalum nium hydride in
50 m of anhydrous tetrahydrofuran are introduced into a 200 nl two-necked
" flask, under a nitrogen atnosphere, the mixture is heated under refl ux, ’
4.49 g (15.4 mol) of a solution of 1,1 20 dinethylethyl (1S -2-[&2&&6
hydr oxy( phenyl ) net hyl ] pi peri di ne-1-carboxylsate in 35 m  of2 ABgUP 9 furan
are added and the m xture is kept under reflux for 3.5 h. It is cooled, it
is slowy hydrolysed with a 25 0.1 Msolution of potassiumsodiumtartrate
and the mxture is kept Istiiry efid Ineared girid thf: Frdeigustad06s tinked
filtered and the precipitate is rinsed wth tetrahydrofuran, and then the
filtrate i s comésht tetedhyddet uretycethdrigssurthe X 06t xpioé ascol ourl ess
oily product are 5 obtained. 2.4. (1S)-[(2S)-(1-nethyl piperidin-2-
yl )] phenyl net h&rageRératedominglarl Letuned padsul® - [ (2S)- (1 10
met hyl pi peri di n-2-yl))phenyl nethanol and 2 M (14.4 mol) of triethylam ne
in 70 mM of anhydrous di“ci% okt Faroauriens cuivcedPredech 256 n round-

bot t oned flgskbbggdegda nitrogen atnosphere, the medi um
in .

2.4, (18)-1(298)-(1l-methylpiperidin-2-
vl) ]phenylmethanamine.
2.95 g (14.4 mmol) of (18)-[(28)~-(1-
10 methylpiperidin-2-yl) }phenylmethanol and 2 ml
(14.4 mmol) of triethylamine in 70 ml of anhydrous
dichloromethane are introduced into a 250 ml round-
bottomed flask, under a nitrogen atmosphere, the medium
is cooled to 0°C, 1.1 ml (14.4 mmol) of
15 methanesulphonyl chloride are added, the mixture is
allowed 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 oily product which is used as it is in the next step.



Is cooled to OC, 1.1 m (14.4 mol ) of 15 net hanesul phonyl chloride are
added, the mxture is allowed to return slowly to roomtenperature over 2
h. and it is concentrated under reduced pressure. Liquefied amonia is
i ntroduced into an autoclave provided with nagnetic stirring and c% led to
20 -50C, a sol ution of crude nethanesui phdfate prepared beRSrdHas#
selution in 30 mM of absolute ethanol is added, the autoclave is closed
and the stirring is naintained for 48 h. The mxture is transferred to a
round 25 bott ofred f&aSklare-¥hé (Af né (2§) réomatbylpapemddior@of an oily
product which is used as it _is in the next_step. 2 0 25 August 2006 2.5.
2- Chl or o- N-[ (1S) - [ (PS5} PASHELRGFPY per BakRifluoromethylbenzamnide
yl I phenyl met hyl ] - 3-trifl uoronet hyl benzam de hydrochloride 1:1. Using the
procedure descri bedYArPo L?riqﬁ,l:%'starting with 1 g (4.9 mvol) of
2-chl oro-3- trifluoronethyl benzoic acid, 0.9 4. | ) of,
1-[3-(dinethylanino)prop@%}gg-égﬂyPEQFBSHF?nﬁgégrﬁgﬁgggﬁlQpﬂﬁé,lOﬁBG g (4.6
nmol ) of hy, j azole,and 1 4, of 10
(I S)-[(_zs)-l?_l-%e%)%f’g%‘g%#iai%-é-ﬁ)?pﬂ’@ﬁ%? rrgghgggh‘i)lﬁ&?'%ﬁ. 45 g of product
o1 Copmed |k bepfud P5AR BAY PhenPULE' LERE, 08 BY oS NaORPHRRL3PRE on @ STl ica
1-[3-(dimethylamino) propyl]-3-ethylcarbodiimide
hydrochloride, 0.66 g (4.6 mmol) of
l-hydroxybenzotriazole and 1 g (4.9 mmol) of
10 (15)-{(28)~-(1-methylpiperidin-2-yl) }phenylmethanamine,
0.45 g of product is obtained in base form after
purification by chromatography on a silica gel column,
eluting with a mixture of dichloromethane and methanol.
The product is dissolved in a few ml of
15 propan-2-0l, 10.9 ml of a 1 N hydrochloric 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; CH;0H) ee>99%.

Example 3 (compound No. 24).

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



eluting with a m xture of dichloronethane and nethanol. The product is
dissolved in a fewmnm of 15 propan-2-ol, 10.9 m of a 1 N hydrochloric
acid solution in propan-2-ol are added and the m xture is concentrated
under reduced pressure in order to reduce the volune of sqlvent. After
trituration, 0.37 g of hydrochloride is 20 finally isolat@dA4ust0or m of
a-white solid. Melting point: 230-232C. [as = +70.3 (c=0.825; CH3OH)
ee>99% Exanple 3 (conmpound No. 24). 25

t hr eo- 4- Ami no-3-Thl or BenfylereinhyhpppenydimatByl)-1-methylpyridinium

yl') phenyl met hyl ] -5-trifl uoronet hyl benzam de hydrochloride 1:1. 21 25
August 2006 3.1. 2t¥Behuytromgthéanephéphbmetkyl)- 1- nmet hyl pyridi ni um
trifluoronethanesul phonate. 17.4 m (120 nmol) of nethyl

trifl uoromet hanesul phonaté- 4rBladded amephi o6 asghsl 5 0C to a suspension
of 35 g (120 nnDJ% of phenyl (pyridin-2-yl)nethanone O benzyl oxinme in 200 mn
of diethyl etHertiLirerrthanedrsrhenatpr psg addegomropmise and @ or 3 h.
The preci pi ahfggorned i s recovered bg 10 filtration and it is dried under
reduced pressdt & W Y Disprodter afe38nfaildéd, ™RiLeh Ofr oduct

phenyl (pyridin-2-yl)methanone O-benzyloxime in 200 ml
of diethyl ether, and the mixture is stirred at room
temperature for 3 h.
The precipitate formed 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-(l-Methylpiperidin-2-yl)phenylmethanamine
15 ethanedioate 2:1.

14.8 g (31.89 mmol) 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,



Is used as it is in the next step. 3.2.

t hreo- (1- Met hyl pi peri di n-2-yl ) phenyl net hanam ne 15 ethanedi oate 2:1. 14.8
g {31.89 mmol ) of 2-(benzyl oxyi m nophenyl met hyl ) - 1- et hyl pyri di ni um
trifluoronethanesul phonate and 0.74 g of platinumoxide 1in 50 nm gg
ethanol and 50 ml of 1 N hydrochloric aci @220 are placed i reaA%&Hst 24905k,
and hydrogenation is performed for 5 h. The ethanol is evaporated under
reduced pressure, the residue is extracted with dichloronethane, the
aqueous phase fsltephianedndacyBposhtitioon off themsoilaens avdied trestustesi and
it is extracted with dichloronethane. After washing the conbined organic
phases, dryi nPEReFUEBdi Am sdl PRagd, 022 y2pradyest c2oes isfing &% of and
evaporation of the solvent under reduced pressure, 6.7 g of an oily
product conpri%ThEPIBooRStREGPRPEMETagEEr OBLEdRE A -ar e obt ai ned. The

et hanedi oate i s prepared ﬁé diﬁsoIan 5 these 6.7 g of bhase Jin nethanol,
by the action of two eqti*faf

ERpReBf CBtRafed PERR2EEF DY SYASRIY I t he
R N R T R TS S AT T

equivalents of ethanedioic acid dissolved in the

minimum of methanol.

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

4.7 g of pure ethanedicate of the threo

diastereoisomer are finally isolated.

Melting point: 156-159°C.

15 3.3. 4-Amino-3-chloro-5-trifluoromethylbenzoic acid.
7.8 g {40 mmol) of 4-aminoc-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.



4.7 g of pure ethanedioate of the threo diastereoisoner are finally

i solated. Melting point: 156-159C. 15 3.3. )

4- Am no- 3-chl oro-5-trifluoronethyl benzoic acid. 7.8 g (40 nmol) of

4-am no-5- trifluoronethyl benzoic acid in . 80 m of chloroformare ¢ ced
in a 500 M round-bottoned flask in the presence of 9.97 nf° {B#S ‘? of
sul phuryl chloride, and the 20 m xture is stirred under reflux overnight.
The solvent is rated und pressure, the residue is taken up
in water and a%%égggg %O %?a%%ﬁésg e M xture is extracted with

di chl oronet hane. The aqueous phase is acidified, the 25 precipitate fornmed
Is recovered by filtration and it is dried under reduced pressure. 9 g of

d bgai ; | £ A r . 4.
oS, o OSSR o L oy

phenyl met hyl ] -5-tri £y Qgﬁqmgt ' . L4 - 1:40.52 g (2.15
nmol ) of 4-anino-3-§h?g?b--tr?ﬁpﬁﬁﬁjﬁzéﬁﬁﬁégéﬁﬁgﬁg&ﬁghé%#ﬁqgg (1.96
mol ) of 15[ 3- (di matarbami)iriony:ll] - 3- et hyl carbodi i m de hydrochl ori de,
0.26 g (1.96 mml) of 10 1-hydroxybenzotriazole in 5 m of

1, 2-di chl or oet hane 0.52 g (2.15 mmol) of 4-amino-3-chloro-5-

trifluoromethylbenzoic acid, 0.37 g (1.96 mmol) of
1-[3-{dimethylamino)propyl] -3-ethylcarbodiimide
hydrochloride, 0.26 g (1.96 mmol) of
l-hydroxybenzotriazole in 5 ml of 1,2-dichloroethane
are placed in 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
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
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

methanol.

0.4 g of compound is isolated in base form.




are placed in a 100 m round-bottoned flask, and the mxture is stirred at
roomtenperature for 10 mn. 0.4 g (1.96 nmol) of

t hreo- (I - met hyl pi peri di n-2- yl)phenyl méthananine in solution in 5 m of 15
1, 2-di chl oroet hane is added and the m xture is kept stirred for 12 h, It
is hydrolysed with water, potassium hydrdidde pellets are Zu0BEuSHAPG 2
basic pHis obtained, and the m xture is extracted with 20

di chl oronet hane. The organi c phase is washed with water, it is dried over
sodi um sul phate, filteredt tHe dkesekyedi snevabew atkdofindeopardpeed,

pressure and tgp %ﬁ§idue is purified by chromatography on a silica gel
col um, el uting Vi & i tQrle Wrhyreoeivt orie hagkd asolutsoneihapobpad-4 g

of conpound isZLs Iated%&&_b se form 2 4 25 August 2006 It is dissolved
inafewnl of propdi2i§ided apdithy sphvanty hydewrpesetedasndesol ution in
propan- 2-ol ar and the sqlvent is evaporated under reduced
pressure. The F%S@gggpPE%aﬁﬂﬁﬁn SMef3rdve 55 Fekheckedrandcitiniso. 285 g

of solid predugt..ar i ned.... . Melting point: 270-272C. Exanple 4.
( conpound Ng’ gi?)l.%dibl?@fe%lm"%g?‘%‘-’%h| oro- N[ (1R -[ (2R) - 1- met hyl pi peri di n- 2-

0.285 g of solid product are obtained.
Melting point: 270-272°C.

Example 4 {(compound No. 25).

10 4—Amino—3—chloro—N;[(1R)-£(2R)—l—methylpiperidin—Z—
yl]phenylmethyl]—5-trifluoromethylbenzamide
hydrochloride 1:1.

4.1. (1R)-[(2R) - (1-methylpiperidin-2-
yl) lphenylmethanamine.

15 80 g (390 mmol) of threo~{l-methylpiperidin-
2-yl)phenylmethanamine in solution in 300 ml of
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—Z—
¥1l) lphenylmethanamine are obtained.

The recrystallization is repeated three times

25 and 15 g of a salt of (1R)-[(2R) - (1-methylpiperidin-2-
Yl) Iphenylmethanamine are finally obtained.

Melting point: 171.5°C.



yl ] phenyl met hyl ] -5-trifluoronet hyl benzam de hydrochloride 1:1. 4.1.
(2R)-[(2R) - (1- net hyl pi peri di n-2- yl)]phenyl methanam ne. 15 80 g (390 nml)
of threo-(1-methyl pi peridin 2-yl)phenyl net hanamine in solution in 300 m of
met hanol and 68 g (390 mml ) of N-acetyl-D-leucine in solution in 450 m

of methanol are introduced into a 4 1 rouf8-bottoned flask.25PEusiANPion is
concentrated 20 under reduced pressure and the residue is recrystallized

from 1100 m OL@?ropan 2-ol. 72 g of salts of

(1R -[(2R) - (1- hylpﬂéerﬂ@rﬁ~2€ﬂy®¥]phéh?Bﬁethanan1ne are obtained. The
recrystallization is repeated three tinmes 25 and 15 g of a salt of

(IR -[(2R) - (1- net hyl pi peri di n-2- yl)] phenyl net hanam ne are finally
obtained. Melting point; 171.5C. 2 5 25 August 2006 [as = -11 (c=1; CH3COH)
ee>99% 4.2. 4% hind: %méﬁ%?’ocm?(mw- (@R§J ~1-(R&) hj-pieénilgiiperidin-

2-yl ] phenyl net hyl ] ? Lifluor met hyl benzam de 5 hydrochloride 1:1. Using
the procedure descrfbé PRQEB ﬁ?thyl] -apbvéflupaeretd yibemzagaey (4. 37

| f 4- 3-, chl trif thylb d, 0.46 3.97
ot} of 115 (di mRIOT RIS bBpy s e o o

Using the procedure described in point 3.4
above, starting with 1.04 g (4.37 mmol) of 4-amino-3-
chloro-S5-trifluoromethylbenzoic acid, 0.46 g
(3.97 mmol) of 1-[{3-(dimethylamino)propyll-3-

10 ethylcarbodiimide hydrochloride, 0.53 g (3.97 mmol) of
1-hydroxybenzotriazole and 1.5 g (3.97 mmol) of
(1R} - [ (2R} -methylpiperidin-2-yl]phenylmethanamine,
1.12 g of product are obtained in base form.

The hydrochloride thereof is prepared by

15 adding 28.2 ml of a 0.1 N hydrochloric acid solution in
propan-2-ol to a solution of 1.12 g of base in solution
in a few ml of propan-2-ol. The solvent is evaporated
under reduced pressure, the solid obtained is collected
and is dried under reduced pressure.

20 0.9 g of hydrochloride is finally isolated in
the form of a white solid.
Melting point: 175-185°C.
B = +18.4° (c=0.091; CH;0H) ee=97.8%.

25 Example 5 (compound No. 36).
threo—Z-Chloro-NL[phenyl(piperidin-z-yl)methyl]-3—

trifluoromethylbenzamide hydrochloride 1:1.



10 et hyl carbodi i m de hydrochloride, 0.53 g (3.97 nmol) of

1- hydr oxybenzotriazole and 1.5 g (3.97 nmmol ) of

(1R)-[(2R) - et hyl pi peri di n- 2- yl ] phenyl net hananine, 1.12 g of product are
obtained in base form The hydrochloride thereof is prepared g@?ing
28.2 nml of a 0.1 N hydrochloric acid solut?®en in propan-2-& Smﬁz ution
of- 1.12 g of base in solution in afewm of propan-2-ol. The solvent is
evapor at ed gh reduced pressure the solid obtained is collected and is
dried under ded 4 %"N‘ZEP]@e@Yb (BYrhganoenyblmeehyd ) FBnal |y i sol ated

in the fornrof a e_solid. Melting point: 175-185C. [at' = +18.4
(c=0.091; CH3OH) e\é\ﬂer - ghgor aie th ek Rz8Mi@8rmound No. 36

) -
t hr eo- 2- Chl or o- N- [ phenyl (;pi peri di y h L]=3-.triflyoronethyl benzam de
hydrochloride 1:1. 2 6 25" kg é% m%ni gr' 2%entbro-4°

?%,C'IEC’LT%FS[BPE‘%yl'%ﬁ%%@@f‘%%ﬁ‘%éloﬁe%ﬁiriék %“‘”ETE%QV' B30 BF. 28 mol) |
o £ L v o SR gl . 2
di chl or omet ha”%ﬁr%dﬂl%&%’ié,“ . 2P9 & ({o¥§d: ot § oged
4-dimethylaminopyridine in solution in 60 ml of
dichloromethane are placed in a 250 ml round-bottomed
flask, the mixture is stirred for 15 min, 1.1 g
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%
agueous 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 o0il 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.



flask, the mxture is stirred for 15 mn, 1.1 g 10 (5.97 mmol) of

phenyl (pyridi n-2-yl)nmethanam ne in solution in 60 m of dichloronethane
are added and the mixture is stirred at roomtenperature for 24 h. It is
hydr ol ysed by addi ng water, a 35% aqueous sodi um hydroxi de solution is
added, the organic 15 phase is separatedz7it is washed wi 2AARERE2Z00Rd t hen
w:th a saturated aqueous sodiumchloride solution, it is dried over
magnesi um sul phate, it is filtered and the solvent is evaporated under
reduced pressure. The rRskduetisnpofi 4i.ed by (alor amelogiodiy- il arsiN- ca
gel 20 colum, eluting with a m xture of dichloronethane and nethanol, and
1.34 g of prodighenaye(pipakliginsél-gliédethyltjk&-~f orm of a yellow oil which
crystallizes, and which is used as it is in the next step. 25 5.2.

t hr eo- 2- Chl or ot N f phenghéphpibedzam dyl imetdBy hil- 8f tliafdiedr Grasthiyd benzani de
hydrochl oride 1:1. 27 25 August 2006 A solution of 4.17 g (10 mol) of
2-chl oro- N- [ piehy| {pi peacdinin- gl PagwrhyiilpsE,t 0i.fl goodndthyHaderaditiide i n 43
m of glacial acetic acid is placed in a Parr flask, 0.1 g of 5% pal | adi um
5 on carbon5isoﬁdﬁéﬁbﬁﬂdlﬁyéﬁ@@énéﬂﬁoﬁYﬂ§0S@Pﬁ6ﬂm&j%ﬂ:qué£¥mﬁﬁi%& 50C for
3 h. After returning to roomtenperature, the catalyst is renoved by
filtration, trd- 3% [ Mparati s0°C for 3 h.

After returning to room temperature, the
catalyst is removed by filtration, the filtrate is
concentrated under reduced pressure, the residue is

10 taken up with water and ethyl acetate, concentrated
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 aqueocus
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-2-0l. The solvent is partially

evaporated under reduced pressure, a white solid is



concentrated under reduced pressure, the residue is 10 taken up with water
and ethyl acetate, concentrated sodium hydroxide is added and the m xture
is extracted several tines with ethyl acetate. The organic phase is
washed with water and then with a saturated agueous sodiun1ch|orbg§
solution, it is dried over sodium 15 sul gtate, it is filtefedughd20he

sol vent is evaporated under reduced pressure. The residue is purified by
two successive chromatographies on a silica gel colum, eluting with a
100/ 0 to 95/5okbaimes dfy dinithworadrethanet amdcokleahed, bynfbiteattion
separate the unreacted 20 starting material. 0.8 g of the (less polar)
threo diast eP86 sémars idrjeshlunidar mutsdrpoeesoniee thereof is prepared
by dissolving it in a fewm of_ propan-2-ol _and adding thereto 20 m of a
0.1 N hydrochl oric acid 955 Sauth¥sHreshleolds- bs ofl.-nal'gls}/s%b@éﬁﬂefis
partially evaEPr t.ed under.r% uceq$£;essure, a white solid is 2 8 25 August
2006 obt ai netlhF 1S ARG orf34123% Collected by filtration and it is
dried unde% reduced pressure. 0.6 g of hydrochloride is finally obtained.
Melting point: 234-235C. 5 Exanple 6 (conpound No. 37).

2-Chloro-N-[( E)xég‘ g@ylg [((c%%oq}rpcfrl\}od.i rg.?_)-_yl ] met hyl ] - 3-
2-Chloro-N-[(S)-phenyl-[ (25) ~piperidin-2-yl)methyl]-3-
(trifluoromethyl)benzamide hydrochloride 1:1.

8.36 g (3 eq.) of 1,3~dimethylbarbituric acid

10 in solution in 100 ml of anhydrous dichloromethane are
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)-1l-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 aqueous 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



(trifluoronethyl)benzam de hydrochloride 1:1. 8.36 g (3 eq.) of
1,3-dinethyl barbituric acid 10 in solution in 100 m of anhydrous

di chl oronet hane are introduced into a 500 mM two-necked flask provided
with magnetic stirring, with circulation of argon and with a condenser.
0.2 g (0.01 eq.) of tetrakis(triphenyl phosghi ne)palladi um i 25Adgust 2408 t he
15-reaction nediumis heated to 35C. A solution of 7.8 g (19.18 mmol) of
N[(S)-[(2-S)-1-allyl piperidin-2-yl](phenyl)nethyl]-2-

chl oro- 3- (trif boduadenhylTHeenzam da il@biRideGREGHK U a e
simlar to that of Exanple 1) is added, 20 and the pﬁggﬁgggabfp%ﬁgggggction
is nonitored bgnththe lsajeenthrienevegicapted Hidd RaksRtigred 8¢-s0di um
hydr ogen carbonate sol ution are added, the mediumis separated after
settling out and the aquddudSpasd ias besxter arilel tare b ihed0 wihi &

di chl or onet hane, the 25 conbined organic phases are washed with 100 m of
wat er and t heROhiifthisopuai féfdabyatchraimed andipty el or il 9 P61 August
2006 solutpon. They are dried over sodiumsul phate, filtered and the
solvent is BvapotifBd BAHEANEeHHERD apdedtme oifd dlifhj coforeetisirge sol i d are

obt ai ned, which ﬂfOlid s purified b§ chromat ography on a silica gel 5
col umm, el uti nGCIWFERRARHi Rt R eCbf adBSh emewstileas®lutdmmai ni ng 0. 4% of a 33%

ammoni a sol uti on. )

| 4.8 g of a whitish solid are isolated. The
solid is dissolved in 50 ml of propan~2-ol and 125 ml
of a 0.1 N hydrochloric acid in proPén—z—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 kB = +80.7° (c=0.5; CH;OH) ee>98%.

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

20 0.54 g (1.3 mmol) of threo-2-chloro-N-[ (1-
methylpiperidin—z—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




4.8 g of a whitish solid are isolated. The solid is dissolved in 50 m of
propan-2-ol and 125 nml 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 volune of solvent. After trituration, 4.33 g of g%%g%ﬁgloride
are isolated in the formof white crystal3 Mlting point: 74 215
[aE5 = +80.7 (c=0.5; CH3OH) ee>98% Exanple 7 (conmpounds Nos 69 and 70).
2-Chloro-N-[[I -met hyl - | - oxi do- pi peri di n- 2-
yl ] (phenyl ) meebylldwesl ttra friemromet dyt dyemn zZoermpera @0r . bdch §tidrimyl ¥oof
t hreo- 2-chl oro-N-[ (1- nethyl pi peridi n-2-yl) phenyl net hyl ] - 3-
trifluoromethylbénzani de in 20 M of anhydrous dichloronethane at 0Cis
i ntroduced into a 50 mM _ round-bottonmed flask provided with magnetic
stirring, a 25 solution 3% ML X8f g"glien awe )added, chheropdibenisic acid in
5 m of dichloronethane is added and the m xture is 30 25 August 2006
allowed to refEPRTASShE i P Ling vuth ard rehegagepous2phasgoim of
wat er are added, the diumis , separated after settling out and the

a

aqueous phdseSFErasted e Wik SWhinh ab dickioppratbrbaet RRfe, the

conbi ned phaseSHQ;e %PSQFd with 100 (?f wat er and
comblned 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)benzoyl]amino] (phenyl)methyl]-1,1-
20 dimethylpiperidinium iodide.

0.15 g (0.36 mmol) of 2-chloro-N-[(18)-[(25)-
l1-methylpiperidin-2-yl]phenylmethyl]-3-
trifiluoromethylbenzamide 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.



then 100 m of a saturated sodiumchloride 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 dichl oronethane and gg over
40 min. 0.15 g of the first N oxide isonegi(nelting point i%ggf and
0..03 g of the second N-oxide 15 isoner (nelting point: 126- 128C3 are

i solated. Exanple 8 (conmpound No. 71). (2S)-2[(iS)-(][2-Chloro-3-

(trifluoronethyl)benzoyl Thei nehephenymparihy k- bohc%%t@b%%@h%&p%EQE'd'”'Um
iodide. 0.15 g (0.36 mml) of 2-chloro-N-[(1S)-[(2S)-

1- met hyl pi per i dien-2uydh plenys et hyetiBi tatksl, uatonet yllkerzamagel it
solution in 20 mM of acetonitrile is introduced into a 50 mM two-necked 25
fl ask prOV|ckmF%M4¢F%%g%@@$c sefneedgprasgume.circul ati on and a condenser,
0.5 m of iodonethane is_ added and the nmediumis heated at 80C for 2 h. 31
25 August 2006 The reac?ibh @edfum yeltonceniidt éd bpohalted.t he anmoni um

salt precig&tg% S is filtered and it is dried under reduced pressure.
0.17 g of ‘%%%mﬂl% i5$12123°C.5 Melting point: 121-123C.

Table 1 which follows illustrates the
chemical structures of a few compounds of the
invention.

In the "A" column, cCsiHs denotes a cyclopropyl

10 group. In the "CF3" column is indicated the position of
the CF3 group in general formula (I). In the "Ry
column, C¢Hg denotes a phenyl group. In the "Salt”
column, "-" denotes a compound in base state, "HC1"
denotes a hydrochloride and "tfa" denotes a

15 trifluorcacetate.

Table 2 illustrates the physical properties,

melting points and optical rotations of a few

compounds.



Table 1 which follows illustrates the chem cal structures of a few
conpounds of the invention. In the "A" colum, cC3HS denotes a cycl opropyl
10 group. In the "CF3" colum is indicated the position of the CF3 group
in general formula (I). In the "R2" colum, C6H6 denotes a Elgeréw dﬁ)rgup. n
the "Salt" colum, "-" denotes a conpd@nd in base state, ZPAVEUStFUBtes a
hydrochl oride and "tfa" denotes a 15 trifluoroacetate. Table 2 illustrates
t he physical properties, nelting points and optical rotations of a few
compounds. 32 25 August 2006 Table 1 hoa-x ( HNO(1l) i Ra\ CF3 No.
Stereochem stry A x cF3 R2 Salt 1 thre%ﬁglR, 2R; 1S,2S) NNCH3 H6 2-F, 3-Cl1
HCO 2 threo (1R 2R/ 1S,2S) NNCH3 H 2 4 lelic1 3 threo (1R 2R 1S,2S) N CH3
H 2 6-CF3 HCL

2 X
A 1
HN Q
(T}
R; CF,
No. Stereochemistry A X CFy Ry Salt
1| threo (1R,2R;18,25}) N-CH, H & 2-F, 3-Cl HCl
2] threo (1R,2R;15,285) N-CH, H 2 4-CF, "RC1
3| threo (1R,2R;15,28) W=CHy H 2 6-CF; HC1
4§ threo (1R,2R:15,25) N-CHy H 2 5~C1 HC1
51 threo (1R,2R;1S5,258) N~CHj, H 2 4-F -
6 threo (1R,2R;15,28} N-CH, H 2 5~CF, -
71 threo (1R,2R;18,25) N-CH, H 2 3-Cl HCl
8| threo {1R,2R;15,25) " N-CHj H 4 2,6-Cl, HC1
91 threo {1R,2R:;1s,28S} N-CH, B 4 2-Cl HCl
10| threo (1R,2R;1S,25) N~CH, H 4 3-ClL HCl




4 threo (1R 2R 1S,2S) NCH3 H 2 5-Cl HC
6 threo (1R 2R 1S,2S) NCH3 H 2 5-C3 -
8 threo (IR 2R 1S,2S) NCH3 H 4 2,6-Cl2 HCL

4-F -
2 3-Cl HC

5 threo

1S,2S) NCH3 H4 2-C1 HC1 10 threo (1R 2R 1S, 29)

August 2006 No. Stereochemistry A x CF3R3 Salt

1

7 threo (1R

(1R 2R 1
2
9

N- CH3

NCH3 H3 4-F HC1 12 threo (1R 2R 1S,2S) NNCH3 H 3 H HCl

1S,2S) NCH3 H5 2-C1 HC1 14 (1S,2S) NNCH3 H5 2-C1 .

HCI

S
R1

2
1
h

15

NNCH3 H5 2-ClL HC1 16 threo (1R 2R 1S,2S) N-CH3 H 3 5-CF3 HCl
(1R 2R 1S, 2SN

B H 3 2.C HC

18 (1S.2S) N-CH3

H3 2-C

HC1 19 (1R 2R

S) NCH3 H 2
S,2S) NNCH3 H
reo (1R, 2R;

H4 3-C1 H 3 25
1 threo (%ﬁ,ﬁ‘?‘ﬁ;‘ﬁgoﬁé)

13 threo (1R 2R;

(1R 2R)
17 threo

NCH3 H 3 2-

(1R 2R; 1S, 2

23 threo (1R 2R

2S) NCH3 H
threo (1R,2#
3 2,6-C 2 HQ

ChoHO Stegeochersistf 1R PR 1S, 2Sh N-CH3 H 3 4xCl HGF,| 21 tm;eo Satt
M%ﬁ;g)ﬁ#;hs?»z% o tmﬁﬁ&wHHch l;ﬂéﬂw e3 11R gé NE
b 32|cihren. Nip2#iasS 295) - (1R, 2RPUN-CHB H 5 3801, |[43NH2 MOIK 26| e
183 PBjred @A322-16HSs)3| 2- O HiSlen, 27 threo (AR 2R kS 2S) MNeLH3 H e
14 (15,28 ; N-CH, H 5 2-c1 HC1
15 (1R, 2R) N-CH, H 5 2-Cl HCL
16| threo {1R,2R;15,25) N~CH, H 3 5-CF; HC1
17| threo (1R,2R;1S,28) N-CH, H 3 2-Cl HC1
18 {15,25) N-CH, R 3 2-Cl HC1
1s {1R, 2R} N-CH, H 3 2-Cl HCL
20! threo (1R,2R:15,28) N-CH, H 3 4-C1 HC1
21] threo (1R,2R:185,285) N-CH, H 5 2-F, 3-Cl1 -
22 threc_a (1R,2R;15,285) N-CH, H 5 2-F -
23} threo (1R,2R;18,285) N-CH, H 5 2-OCH,, 4-CgH, | HC1
24| threo (1R,2R;185,28) N-CH, H 5 3-Cl, 4-NH, HC1
25 "(1R,2R) N-CH, B 5 3—Cl, 4-NH, | HC1
26| threo {1R,2R;18,28) N-CH, 2-CHy 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, HC1
29| threo (1R,2R;18S,25) " N-CH,4 1-F 3 2-CL HC1




28 (1S,2S) NCH3 H3 2,6-C2 HO 29 threo (1R 2R, 15, 25) NCH9 4-F 3
2-Cl HO 34 25 August 2006 No. Stereochemistry A X CFS R Salt 30 (1S, 29%)
NCH3 4-F 3 2-Cd HCL 31 (1S,2S) NCH3 4-d 3 2-d Hel 32 (1S 2S) N-CH3
4-C(CH3), 3 2-d tfa 33 threo (1R 2R IS, 25) N-CH2CH, H 3 2- NC1 8
(1S,2S) NCH3 4-CH3 3 2-CL HCL 35 thréd (1R 2R 1S, 2S) N “EPSézi%?:I HC1
36threo(IR2R1828) NHH32-d HO 37 (1S,2S) NHH 3 2-C HC1 38

39—thr ea’IP\ 2R} S— 28 N- 2-Cl
D e L T NG I 0
N- (CHZ), CH3 ITISOZ d H@F,25¥12 (1S 2S) NN-€2) 2CH, | H 3-2-C1 HJl 43-11S, 2Sica
N-CH2cC, H5 Hi332F O HGls, 24# threp (1R 3RedS, 2S) N 1H 3 ?;CH?’C?/-QH 4y 1y
(1S, 2S) N CHI( 923)2 H(g éFCI HCl 46(15 25) N-(CH2)3CH3|H 4 2-d HO 47
(15,25) N-CH2CaCH H 3 8 (1S'0SfP N-CcH28FE W8 |22l HAE 935 25 tfe
August 2006 MNo.3* Sf*é‘l"@déﬁéﬁﬂsf"tr?ﬁ/’ A X CPBCROH:Salt |49 41S,2S) 2-c1 HC1
N CH2[ 3, 4- (OCH3)RCBH, J(1b23) 2-Cl ¢} N-CH, 4-CH, 3 2-C1 HC1
35| threo (1R,2R;15,28) ‘ N-CH, H 2 4-Cl HC1
36| threo (1R,2R;15,28) NH H 3 2-Cl HC1
37 (15,25) ' NH H 3 2-C1 HC1
38 {1R,2R) NH H 3 2-C1 HC1
39| threo (1R,2R:15,25) N-CH,CH{CH,), H 3 2-C1 HC1
40 (15,285) N-CH,CH {CH,) , H 3 2-c1 HCl
41| threo (1R,2R;18,25) - (CHg) ,CHy H 3 2-C1 HCl1
42 {1s,25) N- (CH,) ,CH, H 3 2-c1 HC1
13 {15, 25) N-CH,eCoH, H 3 2-C1 Hel |
44| threo (1R,2R;18,2S) N-CH, H 3 2—CH, ' HC1
45 (15,25) | N-CH(CHy) H 3 2-C1 HCl
46 (18,25) N- (CH,) yCH, 4 3 2-Cl HC1
47 (15, 25) N~CH,CaCH B 3 2-cl | mel
48 (18,25) N-CH,CH, H 3 2-cl HC1




50 threo (1R 2, R 1S,2S) NNCH3 H5 2-CH, HC 51 threo (1R 2R 1S, 29)
N-(CH,)3CF3 H 3 2-Cl RCL 52 (1S,2S) N-(CH3)2CH3 H 3 2-CH3 HC1 53 threo
(1R 2R 1S,2S) H (CH2)2CH3 4-F 3 2-CH3 HO 54 threo (1R 2R 15, 2S)
N-(CH2)3CH3 4-F 3 2-ClL HC1 55 threo (1R 2R 1S, 29) N—(CH,)%?—B %5)8201
HCl 56 threo (1R 2R 1S,2S) N-(CH,)2CH® 4-Cl 3 2-CH3 HCl A(“E%s

H.3 2-CH3 HC1 58 (1S,2S) N-(CH,)ZCH3 4-F 3 2-d HC1 59 threo (1R 2R
15,2S) N-CH2CH=CH2 H 3 2-C HA 60 (1S,2S) N-CHZCH CH3 H 3 2-ClL NC1 61
(15,25) NHH 3 2-CH3 HO 62 (1S,2S) NHH 6 2-F, 3-d HJ 63 (1S,2S) NH H
5 2-ClL HC1 64 threo (IR 2R 1S5,2S) NHH 2 4-CF3 HC]. 65 threo (1R 2R

1S, 25) - NH H 3N6‘_| NC[Ster@@chteﬁlfsﬁf’ (1 ZR 1S, }éb) NH 3. ZkF H :l:uFR o / thrRzeod y .S.alt

(1R, 2R; 1S, 28y—MHH-3—5—E3—HE-2p—-Augast—2006——f—+——+—Yr>x—*x—Zz 1V o

U lzLI) NNHN (15,25) N-CH, 13, 4- (OCHj) .C¢Hs] H 3 2-c1 -
50| threo (1R,2&:18§,285) N-CH, R 5 2-CH, Hel
51| threo (1R,2R:1S,25) N- (CH,) ,CF4 H 3 2-Cl1 HC1
52 (1s,25) N- (CH,} ;CH, H 3 2~CH, HCl
53| thxeo (1R,2R;1S,285) N~ {CH,} ,CH, §-F 3 2-CH, HC1
54| threo (1R,2R;18,25) = (CH,) ;CH, 4-F 3 2-C1 HCl
55| threo (1R,2R;1S5,25) N-{CH,),CH; 4-cl 3 2-Cl HCl
56] threo (1R,2R;13,285) N—{CH,) ;CH, 4-C1 3 2-CH, HC1
51 (15,25) . N-CH, H 3 2-CH, HCl
58 (15,25 N-(CH,) ;CH, 4-F 3 2-C1 HCl
59| threo (1R,2R;15,25) N-CH,CH=CH, H 3 2-C1 Heli |
60 (15,25 N-CH,CH=CH, H 3 2-Cl HCcl
61 (15,25) : BH H 3 2-CH, HC1
62 (15,28) NH H 6 2-F, 3-C1 | HCl |
63 (1S, 25) NH H 5 2-c1 - | RCl
64| threo (1R,2R;15,25) NH H 2 4-CF, HC1
63| threo (1R,2R;15,25) NH H 3 H HC]1
66| threo (1R, 2R;15,25) NH H 3 2-F KCl
67| threo {1R,2R;15,28) NH H 3 5-CF, HCl
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Z 37 25 August 2006 Table 2 No. MP. (C [a] 25 1 >270 - 2 152-154 - 3
~ >285 - 4 275-276 - 5 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
; CH30H) 15 95-100 -66.5 (c=0.275 ; CH3OH) 16 200-201.5 ;Z\ 2158@19 18
230-232 +70.7 (c-0.825 ; CH3OH) 19 243-238 -74.26 (c=0.71% , 20

225-227 21 150-151 - 22 196-197 -

Table 2
No.{ mp.(°C) [a]d®
1 >270 -
2|  152-154 -
3 >285 -
4| 275-276 -
5 51-52 -
6 169 -
1| 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 ; CH,OH)
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,0H)
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,OH)
26) 277-279 -
27| 297-300 -
28 260-262 +50.53 (c=0.56 : CH,OH)
29| 109-111 -




23 153-154 - 24 270-272 25 175-185 +18.4 (c-0.091 ; CH30H) 26 277-279 27
29 109-111 3 8 25 August 2006

No. L mp. (O (a) 25 30 236-238 +50.23 (c=0.325 ; CB3OH) 31 238 240 32
95-97 33 230-232 34 222-224 +70.9 (c=0.573 : CH30H) 35 258-

297-300 28 260-262 +50.53 (c=0.56 CH3CH)

2234-235 37 223-225 +80.7 (c=0.5 ; CH30H)38 38 217-219 -74.% EE'EF
CH3OH) 39 158-160 40 80-82 +67.3 (c-0.854 ; CH30H) 41 124-126 42

210-212 +80.7 (c-0.896 ¢
259-260 45 256-258 +18|

43-200-202 +71. 7 _(0-0.882_. __CH30H)

EHIOH)
Nq.q- 1 m-pcHf0H) | 46 200- 2Qz1#79. 7 (c=0.
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,OH)
35| 258-259 -

36f 234-235 -

37| 223-225 +80.7 (e=0.5 ; CH,0H)
38]  217-219 ~74.2 (c=0.51 ; CH,0H)
39) 158-160 -

40 80-82 +67.3 (c=0.854 ; CH,0H)
41|  124-126 -

42|  210-212 +80.7 (c=0.896 ; CHyOH)
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,0H)
47 79-81 -

48| 216-218 +66.4 (owl ; CH.OH)
49 132

‘50|  256-257

51| 162-164

52| 301-103 +57.9 (c=0.87 ; CH,OH)
53] 234-236

54/ 110-112

55] 199-201

56 94~96

57| 141-143 +56.3 (c=0.58 ; CH,0H)
58| 224-226 +74.90 (¢cw0.66 ; CH,OH)
59| 138-140 ..

60| 104-106 +78.5 (c=0.57 ; CH,0H)

798

t égos

44

CH30H)




47 79-81 48 216-218 +66.4 (c-1 ; CH30H) 49 132 50 256-257 51 162-164 52
101- 103 +57.9 (c-0.87 ; CH30H) 53 234-236 54 110-112 55 199-201 56 94- 96
57 141-143 +56.3 (c-0.59 ; CH3OH) 58 224-226 +74.90(c-0.66 ; CH3OH) 59
138- 140 60 104-106 +78.5 (c-0.57 ; CH3OH) 3 9 25 August 2006 No. MP. (O
(a] 25 61 214-216 +54.8 (c=0.2 ; CH3OH) 82 135-137 +86.3 @& 0st:208f30H)
63 194-196 +61.5 (c=0.5 ; CH30H) 64 149-151 65 199-201 66 221-223 67
167-169 68 255-257 69-126-128 70 10Q-102

No. m.p. (°C) {a) 2
61 214-216 +54.8 (c=0.2 ; CH,OH)
62| 135-137 +86.3 (c=0.5 ; CH,0H)
63 194-196 +61.5 (c=0.5 ; CH,0H)

64 149-151
65| 199-201
66| 221-223
67| 167-169
68| 255-257
69| 126-128
70 100-102
71{ 121-123

The compounds of the invention were subjected
to a series of pharmacological trials which
5 demonstrated their importance as substances with

therapeutic activity.

Study of the transport of glycine in SK-N-MC cells

expressing the native human transporter glytl.

10 The capture of [!Clglycine is studied in
SK-N-MC cells (human neurocepithelial cells) expressing
the native human transporter glytl by measuring the
radioactivity 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-



71 121-123 The conmpounds of the invention were subjected

cells expressing the native human transporter glytl. 10 The captur§ of
[14C] glycine is studied in SK-N M cel 140 (human neur oepi 2hétyedpt 08f
expressing the native human transporter glytl by neasuring the

to a series of
pharmacol ogi cal trials which 5 denonstrated their inportance as substances
with therapeutic activity. Study of the transport of glycine in SK-N-MC

| s)

radi oactivity incorporated in the presence or in the absence of the test
conmpound. The e¢dlanse saylehaniwracidn Waf fenomol iy eV . 4 or A48ek an pl at es
pretreated with fibronectin at 0.02% On the day of the experinent, the
cul ture nedi uPbed ncavadtdPrarmt the ekl | &t a3 2 Gebhethei phesangeeps tREPES

([ 4- (2- hydr oxyet hy

i periazine-l 4 0 25 August 2006 et hanesul phonic acid)

|
buffer at pH ?ﬁ4b%§é&ﬁ o hkathbn ofF ab went agompeund ke presence

either of buffer, (control baaigi, or of test compound,at
concent r ati ond2rFPUSF CRPGRR gt

t , 10 14C] gl.y.ci i fi tiyity 112 ngi/ nmml
od. The S neUSEEEBR TR E 16779 11 caFRuRe i B

o ol og PRFRLI LR 2 £ ERT 11 EREER PLL 113" nR /i)

vari

The r
are

ous

WS 5 PHRerh? maYi BhYE6ENBhe nonspecific

are then
reaction is

qgkggctivity

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 by the cells is then estimated after adding 100 nul 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 ICsy, 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 ICsp of the order of 0.0001 to 10 uM
20

Study ex vivo of the inhibitory activity of a compound

on the capture of [!'C)lglycine 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)



10 by the cells is then estimated after adding 100 pl of Iliquid
scintillant and stirring for 1 h. The counting is performed on a Mcrobeta
Tri-lux'' counter. The efficacy of the conpound is determ ned by the I C50,
the concentration of the conmpound which reduces by 50%the 15 specific
capture of glycine, defined by the differente in radioacti?j fysgust2006

I ncorporated by the control batch and the batch which received the glycine
at 10 mM The conpounds of the invention, in this test, have an |IC50 of
the order of 0.0 tthe OlpiMaPdr Btomlyabxrouve ofisheluntibhi bdr yhactivity
of a conmpound on the capture of [14C] glycine in nouse cortical

honogenat e | ncriésh M kr@eke oin teyebnpogndal 0sb2ifé stugregaareéion by
adm ni stered by the oral route (preparation by trituration of the test

mol ecul e in a MOPTHTIHQD SRl ytTeRtar meensabuhberl afat 0.5%in distilled

water) 41 25 A ust/ﬁgo or. by the intraperitoneal route (dissolution of
the test mol ecdi%¥N Fotopea? - 3% Fnevakepr eparardongbio thet urati on
Met hocel mat 0.5% in water, according

ina nortar dn _a.,sqlution of Twee 2
to the 5 solubﬁq%%%#%l§¥m9£¢ﬁQﬁnW e¢ylob 8 29 §o1#Pagcléds Cordomal e
Tneorn the J20ml ddi% SPS P ¥ne 08y S0P ERL <FpOPnbRe! " SR dNL0, M

group is 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 yul 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 radiocactivity is estimated by
solid scintillation by counting on a Microbeta Tri-lux™
counter.

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

into each homogenate. The activity of the compound is



the route of adm nistration and the treatnent tine are determ ned
according to the nolecule to be studied. 10 After the ani mals have been
humanely killed by decapitation at a given tine after the administration,
the cortex of each animal is rapidly renoved on ice, weighed and stored at
4C or frozen at -80C (in both cases, thed4ganples are stor@éﬁﬂﬁwméﬁwg

maxi mum of 1 day). Each sanple is honbgenized in a Krebs-HEPES buffer at
pH 7.4 at a rate of 10 mM/g of tissue. 20 pl of each honpbgenate are

i ncubat ed for et@lwahedt byodmnst Ebper athi edd He tliei P eSentiei 0 BO 6K

L-al ani ne and buffer. The nonsQecific capture is 20 determ ned by addi ng 10
nM gl yci ne to the €sptuse ofr duf:] dhecimactompaisd sy bppethdéycbnttoat i on
under vacuum and the retained radioactivity is estimated by solid
scintillation 85°€Bunting on a Mcrobeta Tri-luxT counter. 25 An inhibitor
of the capture of [14Clglycine w |l reduce the quantity of radioligand

i ncorporated into each ﬁgﬁnﬁéﬁétﬁpt?Wé.é@ﬂ@ﬂﬂﬂﬂ&ﬁoﬁtﬁh&xﬁﬂkﬂnﬂﬁ¢@r4 2 25
August 2006, evaluated by its ED50, the dose which inhibits by 50% the
capture of ?19@9?9&?@6%5@5@8& 1t FDsherkoht ¥ ofo Yrsapka ThE KBSt pot ent

conmpounds of the inventLon, 5in.this test, have an ED50 of 0.1 to 5 ng/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 [''C]glycine by the transporter
glyt2 is studied in mouse spinal cord homogenate by
measuring the radioactivity incorporated in the
presence or in the absence of the compound to be
studied.

15 After the animals have been humanely killed
(Iffa Crédo OF1 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 ul 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 ['‘C]glycine

(specific activity = 112 mCi/mmol) is then added for



I ntraperitoneal route or by the oral route. Study of the transport of
glycine in nouse spinal cord honogenate 10 The capture of [14C] glycine by
the transporter glyt2 is studied in nouse spinal cord honogenate by
measuring the radioactivity incorporated in the presence or Eg(g?sence
of the compound to be studied. 15 After 4he aninmals have b® i
killed (If fa Credo OF1 male mce weighing 20 to 25 g on the day of the
experinment), the spinal cord of each aninmal is rapidly renoved, weighed
and stored onli0ceinTed 2difplads taree fiomayerdrreen t na i & ebs- HEPES. (f8e(2 20
hydr oxyet hyl ) pi per azi ne- | - et hanesul phonic acid) buffer, pH 7.4, at a rate
of 25 nl/g of rEEsdieon 56 thﬂPadnhxyﬁmﬁEI&mrnmr@mdenbmaedumoandlﬁha1n at
25C in the presence of Krebs-HEPES buffer, pH 7.4 and of conpound to be
studied at varPGd®astiggicerits astomated ky SOl @d:y@tnélahlgndlev to
determ ne the nonspecific capture. The [14(C] gly0|ne §$e0|f|c activity =
112 er/rmnl)CPémttHéW &ddéd ld?erbea;azsfrmglrs% 2opentaen. ntTheaeffEcagy t he
.The, reaction is stopped by filtration under

final concentr n of 10
vacuum and%t h& g‘&l 5&’&3‘\}5‘% ii%s detgrmRinRa Ry sHre dC%’E?%{lFFPB’E—PBnISW
counting on acap%%gbet% E@ddéf%g b lgH% thngiéél 1c Xapture of

glycine, defined by the difference in radioactivity
incorporated by the control batch and the batch which
received the 10 mM glycine.

10 The compounds of the invention in this test

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

Study ex vivo of the inhibitory activity of a compound

on the capture of [!*C]glycine in mouse spinal

15 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)
20 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 OFl1 male mice on the day of
the experiment. The control group is treated with the
25 vehicle. The doses in mg/kg, the route of

administration, the treatment time and the humane




5 of the conmpound is determ ned by the concentration |IC50 capable of
reduci ng 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 nM glycine. 10 The conpounds of the inventi i n thi.s test
have an 1 C50 of the order of 0.0001 to 164pM Study ex vivaggngﬁggbg

I nhibitory activity of a conpound on the capture of [14C] |ycine in nouse
spi nal 15 honogenate Increasing doses of the conpound to be studied are
admi ni st ered bylihagoramer sueedepespangd @ecanding the dticorryiPerd t est
conpound in a nortar, in a solution of Tween/Methocelmat 0.5%in
distilled wat BP)bgosEpdifgraperitoneal route (test conmpound dissol ved in
physi ol ogi cal saline, or triturated_in_a nmortar, in a solution of
Tween/ Met hocel m at 0. 59 ERedi SUMpRed ¥ndttdr)ing ¢ ™5y ¥ fa oredo OF1
mal e m ce on the day of the experinent. The control group, is treated with
the 25 vehi cl E5CFRIAELEE AE AgPRYCT HEMEORa THRIATHLIT ST IR he

t r eat ment ging and_the hunage 4 4 25 August 2006 o killing ti are

det er mi ned°actBFdFRYPES FREEoRFSUREP I hd WU AT Hiffinel y kil ling
the animals by, dggaRELAthER 81 a9t 1T AP It AIM MstEatsen

crushed ice or frozen at -B0°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

10 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 contrel group.

15 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 [!*C]glycine

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

25 The best compounds of the invention have, in
this test, an EDsp of 1 to 20 mg/kg, by the

intraperitoneal route or by the oral route.




5 the spinal cords are rapidly renoved, weighed and introduced into gl ass
scintillation bottles, stored on crushed ice or frozen at -80C (in both
cases, the sanples are stored for a maxi numof 1 day). Each sanple is
honogeni zed in a Krebs-HEPES buffer at pH 7.4, at a 10 rat% of ZSHﬂk%g of
tissue. 50 pl of each honpbgenate are indBbated for 10 mn AYeys
tenperature in the presence of buffer. The nonspecific capture is
determ ned by adding 10 nMglycine to the control group. 15 The reaction
is stopped by filtratioffhendesulvacodmtaed tiria I'sadiaoadtddidut ich astd nmat ed
by solid scintillation by counting on a Mcrobeta Tri-luxt counter. An
i nhi bitor of ¢pmpeapdarefotheldGyegtyonndaxGng Ither edindd duratguant ity of
radi ol i gand incorporated in each honogenate. The activity of the conpound
i s eval uat ed(by- Eé’h gndothephs shteet irrcetdese swihactinontig ts by 50% t he
capture of [14%% gl yci ne congared wth the control group. 25 The best
conpounds of $PRIIFUERELBA KaBeZRinlSyRiSy testheawemer® lofformg20(Iy/ kg,

by the in rqggritoneal route or by the oral route. 4 5 25 August 2006 The
resul ts of >t hel tYPEFR BartSRAERAt HroRe et oRpBanBalegernatPAseRti on havi ng

the Configuraﬁéffluoromethyl 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 alcohel 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; 185,25) in the general formula (I) of which R,
represents both a halogen atom and an amino group NRiRg

show that they are inhibitors of the glycine




(1S,2S) and their threo racemates having the configuration (1R 2R, 1S, 2S)
in the general fornmula (1) 5 of which R2 represents one or nore hal ogen
atons or trifluoronethyl 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 4hat the conpound§5d¥#¥@@m¥%e

I nvention can be used for the treatnent of behavioural disorders
associated with denmentia, psychoses, in particular schizophrenia
(deficient fobmenandrpeodgdtyitde poedpramednadiy e mysenttr am cchexdpapyt ani dal
synpt ons i nduced by neuroleptics, for 15 the treatnent of various forns of
anxi ety, pani@cratt hbks, bphobi 4®, vdltews sinde-azormpisai ve di sorders, for the
treatment of various forns of depression, including psychotic depression,
for the treatment of di $BP&Er Fesydést sugaestolthefusdrorcanpraundairafial from
al cohol, 20 sexual behayi our disorders, food intake disorders, and _for the

treatnent of MQrANHENLFRE Payubesused: fon mhg Lreatmant ot rRadnfel

conmpounds of the invention haying the configuration 1R 2R) and their
raggnates ﬁaﬂT%@c?ﬂ@rCSHﬁgéﬁpgngﬁ 35 €%ﬁﬁﬁ%t9&§$¥3a441%ngiﬁﬁ%ral for mul a

ot on P EPRERBRASRoL o, B TSR B R AR 100 N
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.



transporter glyt2, predomnantly present in the spinal cord, this being in
vitro and ex vivo. These results suggest that the conpounds of the

i nvention may be used for the treatnent of painful 5 muscular contractures
in rheunatol ogy and in acute spinal pathology, for the treatment of spastic
contractures of medullary or cerebral orjgin, for the sy mASohiEgusE2006
treatment of acute and subacute pain of "mld to noderate intensity, for
the treatment of 10 intense and/or chronlc paln of neurogenlc pai n and

rebellious aigia, for et CophTEnt: 81 RRLKLISONL oo Sease And ol

Par ki nsoni an synpt oms of - neur odey en 've“origin or

neur ol epti ¢, chd Qi AifaLLERL DR deéa%' B, 00 %%%0'3%% 3 PR e 15

epi | epsy, partlal epi l'epsy with a si or conplex synptonatology, m xed
forms and ot hednaPis€Pit fonsSyndromes as a suppl ement to anot her
antiepileptic treatnent, or in nonotherapy, for the treatnment of sleep

apnoea, and for neUfOpr@E§C$h9£ma89u6§€9idbB&bbstH%n%U@dﬁardﬂhéfﬁbF"esent
i nvention is al so pharnaceutical conpositions™ containing an effective dose

of at |eass ofiee CONPORDEon 2689 €hilg be LheehdvantfiodnNordal,the formof a
pharmaceutically acceptabl e base or salt or solvate, 25 and in the form of
a mxture, wheulel bppiaDy | atlbcubhBousyi tabrameseupiaent Sntravenous,
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,
hydroxypropylmethylceilulose, and the like), flow-

25 enhancing agents such as silica, lubricants such as

magnesium stearate, stearic acid, glyceryl tribehenate,



4 7 25 August 2006 The said excipients are chosen according to the

phar maceuti cal dosage formand the desired node of adm nistration. The
pharmaceutical conpositions according to 5 the invention nmay thus be

i ntended for oral, sublingual, subcutaneous, intranuscular, jntrayenous,
topical, intratracheal, intranasal, trangdermal, rectal o@iéﬂg%ﬁﬁiy | ar
adm nistration. The unit fornms for adm nistration may be, for 10 exanpl e,
tabl ets, gelatin capsules, granules, powders, oral or injectable solutions
or suspensi ongedpanChesadky] faRRPRHe.0Wed L irkpladetti £ adr asint feStamt s on, it
IS possible to envisage ointnents, lotions and collyria. The said unit
forms contai nsdosessi Bodider lawryllS salllphate dady #kw rbstaddedn of 0.01 to
20 ng of active ingredient per kg of body weight, according to the galenic
form To prepare tabl et §het hexchbradmmesdded tporddhect ot i may | g rédreat

m croni zed or otherw se, a 20 pharmaceutical vehicle which nmay be conposed
of diluents,cenpheasibor ergmdr@nudettosm, mier cxramubatior orxehdbt ose,
starch, and forrmul ati on adjuvants such as binders, (polyvinylpyrrolidone,
hydr oxypr opyl Bl Ryl cel | ul ose, and the like), flow 25 enhanci ng agents such

as silica, lubricants such as
The tablets may be uncoated, coated, for

example with sucrose, or coated with variocus 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 matriceé 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



magnesi um stearate, stearic acid, glyceryl tribehenate, 4 8 25 August 2006
sodi um stearyl fumarate. Wetting agents or surfactants, such as sodi um

| auryl sul phate, may al so be added. The techni ques for production may be
direct conpression, dry granulation, wet granulation or hot- 5 I The
tabl ets may be uncoated, coated, for exagple with sucrose?séPg@ggpé@ W th
various polynmers or other appropriate materials. They may be designed to
al l ow rapi d, delayed or prolonged rel ease of the active 10 ingredi ent by
virtue of poldispermintsesuch spepoiyeinpobyieedideeed,i andheiatating. To
prepare gelatin capsules, the active ingredient is mxed with dry (sinple
m xture, dry sweetwtegs amndlaflencusrcborigenty,. [iquid or semsolid 15
pharmaceutical vehicles. The gelatin capsules may be hard or soft,

fil mcoated or otherw sBorspeatal catlaieisapadionpr sppged tor idel e
activity (for exanple for an enteric form. 20 A conposition in syrup or
elixir form disgdrwvhigli aretpaepanednwihb béngests thdeh meltc@ttain the
active ingredient together with a sweetener, preferably calorie-free,

met hyl par aberr ¢t ¥t opsTPRFaberRe asfornekampilec Cogon Mudemddi fier and a

col ouri ng.
polyethylene glycols.

For parenteral administration, there are used
aqueous suspensions, isotonic saline solutions or
sterile sclutions 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, alcoheclic or aqueocus—-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.



25 The wat er-di spersi bl e powder and granules may contain the active
ingredient in the formof a mxture wth dispersing agents or wetting
agents, or 4 9 25 August 2006 di spérsants such as pol yvinyl pyrrolidone,
and with sweeteners and flavour corrigents. For rectal adm nj strai Bn
suppositories are used which are prepareéd with binders whiZe 09
rectal tenperature, for exanple cocoa butter or polyethyl ene gI ycol s. For
parenteral admnistration, there are used aqueous suspensions, isotonic
saline solutions or st @iinad 139! Wheonshd miaddijteicid o reagsd i ol dgs 10 .
phar macol ogi cal |y conpati bl e di spersing agents and/or wetting agents, for
exanpl e propykererdlingoltootheblitnueantel gl ot .cohtmmiact iamarngf echeat my

al so be formulated in the formof mcrocapsules, optionally with one or
15 nore carri epgponndddift oeesradr fainmrieat (Mel yothah acpivgynmer matrix or
with a cyclodextrin (patches, prolonged release forns). The topical
conposi tions a@géﬁdﬂﬁgtﬁowh imAsehe drsefonprinsehe nﬁaﬁ&@ﬁﬂ%@ﬁp@{fl bhe with
the skin. _20 They may be provided in particular in the formof aqueous,

al coholic 6r §é|§86é§r§l éskbidicannafn ilgikicatpd fba er-in-oi |l or

oi | -in-water enul sions having the



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 considered. 5 0 25 August 2006 Finally,
t he pharnmaceutical conpositions according to the invention may contain,
apart froma conpound of general formula (1), other active ingredients
whi ch may be useful in the treatnment of the 5 disorders and di seases
i ndi cated above. 51 25 August 2006 dCaiss 1. Compound, in the fasAugit2d06
pure optical 5 isonmer (1R 2R) or (1S,2S) or in the formof a threo
di ast ereoi soner, corresponding to general fornmula (1) X AHNO (I) Ry CF3
10 in which A represents either a group of general forrmula NNRL in which Rl
represents either a hydrogen atom or a linear or branched (Cl-C7)al kyl
group optionally substituted with onelaimsrore fluorine atons, or a
(C4-C7) cycl oal kyl group,

1. Compound, in the form of a pure optical

5 isomer (1R,2R) or {15,28) or in the form of a threo

diastereoisomer, corresponding to general formula (I)

A

HN._0
{1}

Rj CF,

10 in which A represents
either a group of general formula N-R; in which R;
represents either a hydrogen atom, or a linear or
branched (C;-C,;)alkyl group optionally substituted with
one or more fluorine atoms, or a (C,-C;)cycloalkyl group,
15 or a (Ci-C;)cycloalkyl (Cy-Ci)alkyl group, or a phenyl({C;-
Ci)alkyl group optionally substituted with one or two
hydroxyl or methoxy groups, or a (C;-Ci)alkenyl group, or
a (Cy-Cy)alkynyl group,
or a group of general formula N'(O)R; in which R; is as

20 defined above,



15 or a (C3-C7) cycloal kyl (d-C3) alkyl group, or a phenyl (d- C3)alkyl
group optionally substituted with one or two hydroxyl or nethoxy groups,
or a (C2-C4)al kenyl group, or a (C2-C4) al kynyl group, or a group of
general formula N (O-)RL in which RL is as 20 defined above, 52 25 August
2006 or alternatively a group of general formula N (R )RL in which R
represents a linear or branched (Cl1-C )alkyl group and Rl is as defined
above, X represents a hydrogen atom or one or nore substituents 5 chosen
from hal ogen atonms and trifluoronethyl, Isenear or branched (Cl- @8hugbtkgds
and (Cl-C4) al koxy groups, R2 represents either a hydrogen atom or one or
nore substituents chosen from hal ogen atons and trifl uoronethyl,

(Cl- C4) al kyloroa1ECinGtiakioxy groupSor Ofeddraln fergriups (gf ygenetal fornul a
NR3R4 in which R3 and R4 each represent, independently of each other, a
hydrogen atwrhobr Rad (€pr€épakkyh Hinepr or Hoameched h(T:.R€,hatkphen at om
carrying thema pyrrolidine, piperidine or norpholine ring, or a phenyl
group opti ooy sumds®at us eals dsfigad apvt.om or a group as defined for the

synbol X above, in the formof a free base or of an addition salt with an
acid. 2. CoRpdSPEes6RbFdPnGYEECgRR| #FQm or one or more substituents

5 chosen from halogen atoms and trifluoromethyl, linear or
branched (C;-Cs)alkyl and (C;-C;)alkoxy groups,
R; represents either a hydrogen atom, or one or more
substituents chosen from halogen atoms and
trifluoromethyl, (C;-Cs)alkyl or (C;-C.)alkoxy groups, Or
10 amino groups of general formula NR3;Rs in which R; and R,
each represent, independently of each other, a hydrogen
atom or a (C;-C4)alkyl group, or form with the nitrogen
atom carrying them a pyrrolidine, piperidine or
morpholine ring, or a phenyl group optionally substituted
15 with an atom or a group as defined for the symbol X
above,
in the form of a free base or of an addition salt with an
acid.
2. Compound according to claim 1
20 characterized in that A represents a group cf general
formula N-R; in which R; represents either a hydrogen
atom, or a linear or branched (C;-C;)alkyl group
optionally substituted with one or more fluorine atoms,
or a (C:.-C;)cycloalkyl group, or a (C;-C;)cycloalkyl (Ci-

25 Ci)alkyl group, cor a phenyl (C;-C3;)alkyl group optionally




20 characterized in that A represents a group of general formula NNRL in
which Rl represents either a hydrogen atom or a linear or branched
(C1-C,)al kyl group optionally substituted with one or nore fluorine atons,
or a (C4-C7)cycloal kyl group, or a (C3-C7) cycloal kyl (O 25 C3)al kyl
group, or a phenyl (Cl-C3)al kyl group optionally 53 25 August 2006
substituted with one or two hydroxyl or nethoxy groups, or a (C2-C4)al kenyl
group, or a (C2-C4)al kynyl group. 3. Conpound according to Claim1,
characterized in that it has the configusation (1S,2S) 5 and in thatguiR2006
represents one or nore hal ogen atons or trifluoronethyl groups. 4.
Conmpound according to Claiml, characterized in that it has the

confi gur ati gutstRt2Red aAdhi Bnkhat Blor BpALSEHL So@ thedlagen fiqup=nd an
am no 10 group of general formula NR3R4 as defined in aiml. 5. Conpound

accordi ng t @rclaai (0,1¢,) aliaamgdt gricoed ior BhdC:+€, )iad kymgydegrampngst © -
t hreo-2-Chl oro-N-[ (1- et hyl pi peridi n-2-yl) phenyl nethyl ] -
3-trifluoromet hyl benz@ni deChygposfl aefdeding-to Claim 1,
2-Chloro-N-[(1S)-[(2S) - 1-net hyl pi perj di n-2- , ,
yl 1 phenyl et l]a-cé"-etrrlizﬁlduéﬁoﬁ%ﬁgyEEehiﬁnﬂa_ﬁ TORF R AR (15.25)
(e Pt B LRI B8 L Wt gy atons o
4- Am no- 3- C@ﬁfﬁﬂ%&&%‘%&ﬁ( %@Dﬁﬁér_ret hyl pi peri di n-2
4. 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
10 group of general formula NR;R, as defined in Claim 1.
5. Compound according to claim 1,
characterized in that it is chosen amongst:
- threo-2-Chloro-N-[(l-ethylpiperidin-2-yl)phenylmethyl] -
3-trifluoromethylbenzamide hydrochloride
15 - 2-Chlorec-N-[(18)-[(28)-1-methylpiperidin-2-
vl]lphenylmethyl] -3-trifluoromethylbenzamide hydrochloride
- threo-4-Amino-3-chloro-n-[(1-methylpiperidin-2-
yl)phenylmethyl] -5-trifluoromethylbenzamide hydrochloride
- 4-Amino-3-chloro-N-[(1R)-[(2R)-1-methylpiperidin-2-
20 yl]lphenylmethyl]-5-trifluoromethylbenzamide hydrochleoride
- threo-2-Chloro-N- [phenyl (piperidin-2-yl)methyl] -3-
trifluoromethylbenzamide hydrochleride
- 2-Chloro-N-[(S8) -phenyl-[{2S)-piperidin-2-yl]lmethyl]-3-

(trifluoromethyl)benzamide hydrochloride



20 yl ] phenyl net hyl ]-5-trifl uoronet hyl benzam de hydrochl ori de -

t hr eo- 2- Chl oro- N- [ phenyl (pi peridi n-2-yl)nmethyl]-3- trifluoronethyl benzam de
hydrochl ori de - 2-Chloro-N-[(S)-phenyl-[(2S)-piperidin-2-yl]nmethyl]-3-
(trifluoronethyl)benzam de hydrochl ori de 54 25 August 2006 -

2-Chl oro-N-[[ 1- net hyl - | - oxi do- pi peri di n-2

yl ] (phenyl)nethyl]-3-trifluoronethyl benzamde - 2S) -2 [ (1S -

[ 2-Chl oro-3- (trifluoronethyl)benzoyl]am no] (phenyl)nmethyl]-1,1 5

di met hyl pi peri di niumiodi de. 6. Conpoundsficcording to claim1, 25August2006
characterized in that it is chosen anmongst the 2-Chloro-N[(S)-phenyl -
[(2S)-piperidin-2-yl]nmethyl]-3-(trifluoromethyl)benzamde or its

hydrochl ori de 2sahll ord0NZ.[ [MefleERPED] - o£ @6 A8t iZBiGh i that it consists of
a conpound according to one of ains 1 to 3. 8. Pharnaceuti cal

conposi ti onyldhghaayen mzetdyil h-8 hatif I ucomtet nsl sercampiclend according to one
of Clains 1 to 3, conbined with an excipient. 15 9. Use of a conpound
according to éSi-dhli1s)fdi2tBelauaudacture of a nedi canent for the

treatnment of behavioural disorders assocjated with denentia, psychoses,
schi zophr eni & ridérpErasthy el RERAGY bt dBtRe | (Rhemwy)fet o] tihe treat ment of

vari ous orgﬁ of . a xLet¥h for 20.the.treatnent of various forns of
depr essi on, imethylpiperidinium iodide.

6. Compound according to claim 1, characterized
in that it is chosen amongst the 2-Chloro-N-[(S)-phenyl-
[{28) -piperidin-2-yllmethyl] -3- (triflucromethyl)benzamide
or its hydrochloride salt.

10 7. Medicament, characterized in that it
consists of a compound accerding to one of Claims 1 to 3.

8. Pharmaceutical composition, characterized
in that it contains a compound according to one of Claims
1 to 3, combined with an excipient.

15 9. Use of a compound according to claim 1,
for the manufacture of a medicament for the treatment of
behavioural disorders associated with dementia,
psychoses, schizophrenia (deficient form and productive
form), for the treatment of various forms of anxiety, for

20 the treatment of various forms of depression,
including pgychotic depression, for the treatment of
disorders due to alcochol abuse or to withdrawal from
alcoheol, sexual behaviour disorders, food intake
disorders, for the treatment of migraine, for the

25 treatment of intense and/or chronic pain, for the



i ncludi ng psychotic depression, for the treatnent of disorders due to

al cohol abuse or to withdrawal from al cohol, sexual behaviour disorders,
food intake disorders, for the treatnent of mgraine, for the 25 treatnent
of intense and/or chronic pain, for the 55 25 August 2006 treatnent of

Par ki nson' s di sease, for the treatnment of epilepsy and other epileptic
syndrones as a supplenent to another antiepileptic treatnent.

55 25 August 2006

treatment of Parkinson’'s digease, for the treatment of
epllepsy and other epileptic syndromes as a supplement to

ancther antiepileptic treatment.



