10

15

20

25

WD 2005/ 037781 PCT/ FR2004/ 002641 Derivatives of

N- [ Het eroaryl (pi peri di ne-2- yl)nethyl]benzam de,

preparati on nmethod thereof and application of sane in

t herapeutics 5 The conpounds of the invention

c Q@g@ 7 dhhe general formula (1) NRx/FH20d4 2641

g#{%? in mhlch Rl represents either a H;drogegwm

atom or a linear or branched (Cl-C7)al kyl group

optionally substituted with one or nore fluorine

atems vasrives C3- C7) cPél oal kyl N-dHsGprogrya (piperidine-2-
G |Q@ﬂ%é!n(1@€ C3) YA r HE 03P, WEtBodd thereof and

(639
phenyl C3)a| y r tionally substituted with
oﬁé’Pldtcattvk?nrré’t 03@7%’9 ﬁgpﬁpeé‘l Y% c4) al kenyl  group,

or a (C2- C4)a|kyny| group; R2 represents a pyridyl,

f |, thlen t hi zoI yl IS

gﬂ%%b be“%ﬁ)oﬁ%lona 'y subs{n¥%§€é8£Zocgﬁgﬁggﬁggorto £he
nmoremesidis tiidmmntss ¢hosen from hal ogen at ons and
trifluoronmethyl and |inear or branched (Cl-C6)al kyl

and (Cl-C6)al koxy groups; R3 represents either a

hydrogen atom or or nore substituents chosen
from hal ogen ato trifluoro- 25 nethyl, |inear or
branched ( Cl- C6) (C3-C7)cycl o al kyl,

(C1-C6) al koxy, p anpR.,acetyl, benzoyl,

(C1- Co6)t hi oal kyl, (@ﬂ C6) gl kyl'sul fonyl, carboxyl or

(C1- CB)aIkoxycarboHyI greups, or a group % genera
formula - 2 NRARS &; SGENR4R5-Or C(]\IR4R5F whi ch R4
and R5 each |ndependently r¢present a hydrogen atom

or a linear or branched (C14{C6)al kyl or

(C3-C7)cycl oal kyl group, o and R5 form wth the
nitrogen atomthat bears

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 (C3-Cy)cycloalkyl
group, or a (C3-Cy;)cycloalkyl(C;-Cs)alkyl group, or a
phenyl (C;-Cs)alkyl group optionally substituted with one
or two methoxy groups, or a (C;-C;)alkenyl group, or a
(Cy-C4)alkynyl group;

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

R; represents either a hydrogen atom, or one or more

substituents chosen from halogen atoms and trifluoro-
methyl, linear or branched (C;-Cs)alkyl, (C3-Cy)cyclo-
alkyl, (Ci-C¢)alkoxy, phenyl, cyano, acetyl, benzoyl,
(C1-Ce) thiocalkyl, (Ci-Cglalkylsulfonyl, carboxyl or (Ci-

Cs) alkoxycarbonyl groups, or a group of general formula
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5 pyrrolidine, piperidine or norpholine ring. The
conpounds of fornmula (1) nay conprise one or nore
asynmetric carbon atons. They may thus exist in the
formof threo or erythro enantionmers or diastereo 10
i soners. These enantioners ~arfd di ast er eoi soners, and

t f t
PHRER paFL STNTE | ren b PSRt SRB R 1t 400 mn so2en
(Lrdrpgndginsiyi mephre stotmafhydfodasestom or a linear or
Ekgnéﬁgﬁ“&n %A;@k—yf’ug& agditd, 9eyé%g§k§9r@r&@rt &t =r,

e |nvent|on ese salts are advanta eousl prepared

\/\Pt’lﬁ Rsh&Pfic e Wtitéal 1Re RterPa®n eaheNd ha&‘utbetar@ ddrge, 2
Ey%@o@ﬁﬁ@heacpﬁiﬁekﬁla&nér erusekpholfioe exaspl e, for

t purification or isolation of the conpounds of
formula (1) also formpart of the invention. The
cohpount®caihdsoret| dothhlany Ial swexcstpinsthentoram more
25 of hydrate r..sol h r f .

asg @P3¥Fo§s(%%8%6ﬁbﬁﬁa onsf%§¥h oﬁé gPL%DE%QW% ef ™ the
mbbeoul @8 drhwgae h ar s@r\mﬂm’o Sgohnhyorgrss and diastereo-

S?E&ﬁ\é@é ab$0sd OTIR A for@frd h%n'dnvﬁﬂhbggreégsgmérs, and
conpounds of the_invention show particul ar act|V|%¥

a8l §peB LU PRNICHESOS oL AHHAR i TRE T eth Shof t &F
gbytt andtpe ghykAriohmhe conpounds of general fornmula
(I'), of threo or 35 erythro configuration, in which
Rl is other than a hydrogen atom may be prepared via a
prbeesempclumstsr atfedf ohyuBghdde Inchelemist 3n Stkerfeorin of

hba!egzo ornmdﬂ%ﬁqﬁéiéd'é #%%plgﬂggo ﬁ%i@ﬁ@@'ﬁ%fﬁs form

gener al R2 are as

rm

- degrhedfabboeipypnhiRR- ot her than a hydrogen aton),

with an activated acid or an acid

These salts are advantageously prepared with
pharmacsutically acceptable acids, but the salts of
other acids that are useful, for example, for the
purification or isolation of the compounds o<f formula

(I) also form part of the invention.

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

also form part of the invention.

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

glytl and/or glyt2.

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

by Scheme 1 below.




chloride of general formula (I11) in which'Y

represents an activated OH group or a chlorine atom

and R3 is as defined above, is perforned using the

met hods known to 10 those skilled in the art. The

di ani ne of general formula (1PFI) may be prepared via a

process illustrated by Sche 2 $e|OML 15 Schenme 2 R2

O cx3 (V) Boc 0 (1V) 1135‘7‘\@@63( l ) 4 N~YRz | CH

H} (VIIl) -/RR NI EII Boc O (M) I Boc OH (MI) H

OH - 4 The Winreb am de of formula V), in which

Boc denotes a 1, 1-dinethyl et hoxycafbonyl group, is

reacted with the |lithiated heterocycle dﬁgﬁgnera

formula (V), in which R2 is as def d above, in an

et her sol vent h as 5 diethyl ~Bgt ween -90C

and -30C, a ketone of general fo a (M) is

obt ai ned, whik¢h _i uced to an al cohol of threo

configuration ¥ géneral formita—tvty>witHla

reduci ng agent gsuchyas K-Sel ectride(r) or L-

Sel ectride(r) (potassSipmmgr lithiumtri-sec-butylboro

10 hydride), in an ether solvent such as

tetrahydrofuran,  between -78C and room_tenperature. .,

THeubAfbanate 2ofiagdner &5 EMARsd (AAT iy then B which
5 reduged tpo tdhe-t BEeQefined above (with R; other than a

hydrogen atom), with an activated acid or an acid

chloride of general formula (III) in which ¥ represents
an activated OH group or a chlorine atom and R; is as
defined above, is performed using the methods known to

10 those skilled in the art.

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

a process i1llustrated by Scheme 2 below.

15 Scheme 2
Li
Ry
R
N —_— 2
y “CHg 7

Boc © (IV) Boc O (VI)

(II) e IiI Rz ettt . R2

|

~CHB 0= (VIIIJ Boc 0OH (VII)

' ' R,Z ‘
(1I) =~ " R, =
| N R,
R, OH (x) v (TX)
H OH
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N- et hyl am no al cohol of general formula (VIII) via
the action of a m xed hydride such as |ithium

al um num 15 hydride, in an ether solvent such as
tetrahydrofuran, between roomtenperature and the ref
| ux tenperature. The thred & cohol of general formula

VITI) i.s t

| iher MeGPEEE ArafnG o 1getdr alL Por it anidy e wipiptes

Ra ﬂemFéiaﬂt&yaenhbhyba2®ogwdu@nqmgfwxﬂ)ﬁ&HQhQﬁ wihth the
Eﬁﬁgtg?r %%t@l)&t gfcﬁ Odcfpmﬁghgga?nfbgﬁuﬂat U(qu Oflﬁ hﬁhlch

erocyc ‘ng_manner | cohol
f&ncttlsona$sdﬁ|fﬁ§1€d coPvert ed i ni® @r‘ihéflrec:%‘?%‘]bﬁ-iﬂh guch as

g QHPNy T OTe@XARP! @t wekBt hagesdl fonat e3|r>@l;1p,a vikatbie of
action of nethane 25 sulfon¥) chl ori de,

cBEBRFRAt dPEBINFent VELcASaSP @ IdH rd%%%ﬁ%nés Ff4Gee to
the mﬁ&&nﬂe of atbase &wlflgslratnmt hyt anjeneraiet fiwenula

R e e e e T
aBemhotrsdeﬁ as¢pethampdhm |ura Bﬂthi@@edtn%dﬁﬁﬂT@@@hlb@ro“
gyﬁag have, bﬁig@@@ r5ggﬁ@aﬂ? SQB% tpes et i eardh€ran,

amat e’ of genera or mu may al so be
db@twﬁ@@t et &5 ngnd STIYhg LEEBESTSGERS - asT%%uééﬁ?amate of

pPgLAsshUMry %l des11)N @y at BOAOheSUeluasd Mt hﬂ[‘é)l threo

Bl &y Ly ot GLFoRea By e Rieth AP o v 517 °2°

ustogoa het ogenatieeddderiydatdee aﬁcﬁomnulélammelnalumlnum

mﬁg&rlde, 1S agnd%%%%%d:§99M§1 bgﬁcﬂtQ§§ Eg@gh drofuran,

hydrogen aton1 represen al ogen ato I n
t het peeserceonf teampsass usigchand poitas SEdm Ear BoRageture-

| fha ROLA SQhveRbl- of YRR Nfélrﬁlumrst thplrmmsdethen
bet ween rqom tenperature _and 100C Zlcoho

gERBVEF RO Al £WOX)SHERA 165?aﬁﬁe&qt§- attreeaﬂlead“jd“se of
dgsgkeirhed sddhirLspect tin whecal cohotepfegemes alh methyl

e, G M0, Thercempgundscol gensial ! anlldse
pdepanddnfr obma the nature of the heterocycle, in the
following manner: the alcohol function is <£first
converted into an electrophilic group, for example a
methanesulfonate group, via the action of methane-
sul fonyl chloride, in a chlorinated solvent such as
dichloromethane, and in the presence of a base such as
triethylamine, between 0°C and room temperature, and
the electrophilic group is then reacted with liguefied
ammonia at -50°C, in an alcohol such as ethancl, in a
cloged medium such as an autoclave, between -50°C and
room temperature. The carbamate of general formula
(VII) may also be deprotected using a strong base such
as aqueous potassium hydroxide, in an alcohol such as
methanol, to obtain the threo-amino alcohol of general
formula (IX), followed by performing an N-alkylation
using a halogenated derivative of formula R;Z, in which
R, is as defined above, but other than a hydrogen atom,
and Z represents a halogen atom, in the presence of a

base such as potasgssium carbonate, in a polar solvent
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conpound of general formula (I) in which Rl

represents: - either an optionally substituted
phenyl met hyl group, 10 by deprotecting the nitrogen of
the piperidine ring, for exanple with an oxidi zing

agent or with a Lewis acid such as boron tribronide,

or vja_hy nol ysis,. - or .an alkenyl grou

oFarbr ad! 3 A AP G S TB e b S L pesTpeTature
nahdogedo of . t IMhepi pérbtiphe of ngyerfeapral 15 cexarhsl e (W t hthus
aoB@E#ﬁQ?UTAJé%g?'ﬁ%EﬁEngggf&Eéé%@@ dw@&hg%@%ﬁgct to
formula (1) 1n I C represents a hydrogen atom
VoheowdeohehecEéhirBEradnpoumds 20 Vgéheral formula (1)

20 corresponding to the (IR 2R -(1S,2S)-(1S, 2R and

(IR 2S) enantiomers of the yarious erythro/threo . ,

dFast erEBPSBHEFs ﬁiy BENBHE ingarﬁ9$§enggtiﬁ§ tHgich R
I a6p Ak SefOAPOAUNASy dyoddgh-giesd ormNceel | guedared from a
chr omat ogr aph HPLC) -on_a-chiral .co] un rvi '
reSar RSB Yeher Fht St udi BT o Bouiry & iy 4ence:
(+1 pithprusimgopt thimahly asiidstsboheds phamyvdmedhadi dgroup,
c . | Ld, dihenzoyhEardid i gi8edd9he ring,
h§222§§P¥§#%&g?%£ eg% ng%tLonalband pre é?entiale :rlng
r 8e¥ y SPeTE IAat Vohllofita @radterasi St cO%altih & Jepwis
s@kyentueh akcpbebnt ¥pebrbmedehyoenanbi pgakegbhveysis,
synt hesi s aﬁgprdang%to Schenefz U%Eng a chi%a Vi nreb b
ami & o™ gBnéFRY f ity (PYFSFR8 Yadehi @ of “cArFaP: ©Y
Weprebeanide athef arimtagdn Vpfnmmhe 3pibperpdépar edng, for
a i ng a im ha at described in
Sy Wt L By S PP R VA
Chemeivel a (a09syundoefe@ench | fermatad (I) in which Ry

hetgresyst 852 0hv8888Lal afghmul a (V) may be prepared
according to ne¥hods known to those skilled in the art
- 6 and simlar to those described in J.O C, 62,

(119P&dver p484e5446i wal Fompahedeon il egéresal 3Forih84) (1)
Eg%gg?gggéaiggThetQa'QQEQateﬁlgfééy9?i§F§st(I§f£%Ja and
(IR, 28) enantiomers of the various erythro/threo
diastereoisomers may be obtained by separating the
racemic compounds by high-performance liquid
chromatography (HPLC) on a chiral column, or via
resolution of the racemic amine of general formula (II)
by using a chiral acid, such as tartaric acid, camphor-
sulfonic acid, dibenzoyltartaric acid or N-acetyl-
leucine, by fractional and preferential
recrystallization of a diastereoisomeric salt in a
solvent of alcohol type, 1.e. by enantiocselective
synthesis according to Scheme 2 using a chiral Weinreb

amide of general formula (IV).

The racemic or chiral Weinreb amide of formula (IV) may
be prepared according to a method similar to that
descrikbed in Eur. J. Med. Chem., 35, (2000), 975-988
and J. Med. Chem., 41, {1998), 591-601. The lithiated
heterocycles of general formula (V) may be prepared
according to methods known to those skilled in the art
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commercially available. Certain acids and acid
chlorides of general fornmula (Ill1) are commercially
avai |l abl e or, when they are 10 novel, nay be obtai ned
according to methods simlar to those described in
patents EP-0 556 672 and US- ©3 801 636 and in J. Chem

Soc., (1927), 25, Chem . Pharm Bull., (1992),

178§. f%@‘zaaﬁusfi? §O0BFefescy 4)%“163%’: 950 4g (17777
Js@BE-5464980)F F2trattedbom ekahnpees,t R, f dlLlPE&) , 3673-
i? ystrate the preparation of a nunber of conpounds

of "thé invention. The elenental m croanalyses, the IR
and NWR spectra and the HPLC on a chiral colum

COREI r MANS SILUCH Ur @R, ARM: (GRARY | OBBN i CEoZRuDHIN i tH,8S  are
of the congounds obt ai ned. The nunbers given in
pEPERERE3BS LV naVRe 1 BPLPes of the exanpl es correspond

to those in the first columm of the table given

later. .25 In the compound n S,. the hyphen_"-"_fo
pg?FtGFntﬁﬁcl%%rdFl ndtHe %ﬁﬁ%?%%%?ecﬁgrQEQSFéés fSBrmu1a
MeLely tarei nchrretscballne aoregdlgblie shoul ghbe deheyedare
[ in F - t : a [ Nk
S&ggFg, %aybgﬁggﬂg%§fng@ aSSSﬁ&lﬂ _%E gﬁ@%daé %%y%&§$ to

not “be pl'aced el ther nor mal
ofh@aieh despadbedexampl @atepConpdiid 2)556 672 "and  US-
25Cgber g3 b [4dameiAyls2- chem. sSoc (1927), 25, Chem.

pi peridyl)-3-thien Inethyl]-3-trif|doro t hyl bepzamnj.de
PoBesEn orid 2. 1 CHBA) 4 1785 ket ny| AR O .,
2{(8sthi enykearbeoybkhpi peoi.di.ne{1280ar,b62yl.ate. 1.8 g
(10.8 mmol ) of 3-bronot hi ophene dissolved in - 7 20

m of anhydrous diethyl ether are introduced into a
10benkexpopieshothtasnetick lawkilinderabn &hgorpreparation of

at, Mmsphere, o apd LhenARdiIdEM 415 COALRHAE 8N 48Ge 4 Bedntal
(12 mmol ) of a 2.5M solution of butyllithiumin

cypérsnarah¥sgfe thenlR and NMR spectra and the HPLC on a
chiral column confirm the structures and enantiomeric

purities of the compounds obtained.

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

table given later.

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

replaced either with a normal hyphen or with a space.

Example 1 (Compound 2). 2-Chloro-N-[ (1-methyl-2-

piperidyl) -3-thienyimethyll-3-trifluoromethylbenzamide
hydrochloride 1:1.

1.1. 1,1-Dimethylethyl 2-(3-thienylcarbonyl)piperidine-

l-carboxylate.

1.8 g {(10.8 mmol) of 3-bromothiophene dissolved in
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5 added slowy and the m xture is left at this
tenperature for 2 hours. Using a transfer needle, the
lithiated heterocycle is added to a solution of 1.5 g
(5.5 mmol ) of 1,1 10 di net hyl_et hyl

2 (N—nethoxy N—nethylcarbaﬁoylf

G o) BBV SBC o e W AE LPEC] SU BT PG T g Pro 2

rE@UrmltﬂoﬂndﬁbbEHmedtﬁﬂeahtimnﬂﬂnwaﬂmﬁﬂﬂﬂﬂ ZApRre,
Lo, 4fLeL Sogl%y%'ss LS 2 §6c AGHEQUIIATTDNUEL ) of

ori uti on t he aqueous pnase IS separat ed out
and? efMr acl eliant eyl ddehars IThevcombiaiedorigshi dhen

phases araAnied ongr sodi umpsithaie, ifd I tesed apd  this
concentrated under reduced pressure, and the residue

i sePPepRAFRFE eHOBy2 cBPYRRA: chr omat ogr aphy on silica ge
eluting with a m xture of ethyl acetate and

cl ohexane und, j he fo
HF PP cte Giansie® SsoBbtai nalr. why B ‘?‘?‘f‘sdﬁ%lt%&"%a’cls e
waddedt far thersolpuridr cati o .i5n the ﬁoEI owinpy) step. 1.1-
|l ethyl threo t%%%{ - -
t%leny%¥£égﬁgp¥ plpgrldlﬁi $ﬁ%§§ oxyf§¥ém§gwdcarb3moyl)
rﬁﬁpgrbdlqeildcﬁﬁbﬁ§y§@h9|1@_@ﬁ ml” of anhydrous iethyl

t bi oyl cahenyldpi p@blo@l n&srﬂd canboxyhahear s allowed to
i ntroduced into 40 of anhﬁg ous.tetrah drof

aF 958 M O Hand- B%?P%H%HUFFag nder TR Er Xﬁr Surl.

atnDsphere the 35 solution is cooled to -78C 12 m

on ct :
%I um )htyrl - éﬂg\ﬂsbut%‘/'%%r ohsgd:rdl-r %écfn % 9%% dr oa}rmoal}}lum
a¢1el<add<é@I godpiiion . ot t REURPREUIBRNESE stfr ﬁe@aéﬁte?lss@ut
fQ£d5e§99&§ted %1EH“%HH?$Ué@et§todTﬁEY%%%b$ﬂ@&)brganlc

under cold conditions xgter ang 8 4
alefe®es Wf@hﬁﬁ%ﬁ?@%no"ﬁé’roﬁpé&u@ol el Bnteandti edted an

abboveflt + 8 £@t URAetOrEAQRRAt pRREEaE, e atid st iradintpe is
05351 1e8 %y column chromatography on silica gel,
eluting with a mixture of ethyl acetate and

cyclohexane.

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

purification in the following step.

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

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

and the mixture ig stirred at -78°C for 5 hours.
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5 The resulting mxture is diluted wwth water and
ethyl acetate, the phases are separated and the
aqueous phase is extracted with ethyl acetate. After
washi ng the conbined organic phases, drying over
sodi um sul fate, 10 filteriﬁgsaﬁd evaporating, the

residue is purified.b u romat.ography; o
sTRpcHiFEH S i |}H@d?/\%]t ﬁ(%g?eu e%t hyrldacg afirions
apdrrycl ohexaife. wdtgr ofanﬂr odunl i obfrageres BiF 3t heydrogen

formof .a colorless oi e u
f}a?me%dpuﬂc’?ll%ta i"on %gldt hieS }ml ovﬁd;gyét g:pélﬁdl&p to room

Thewpetdtneehylith- ptperidgl prsrt Ri BAYEPret hanol . 20

0.63 g (16.6 mmol ) of lithium alum num hydride is
introduced into 10 m of ~anhydrous tetrah drofuran in
aThs( res ulid e ckee- ¥ s kS lﬂ)ﬁé‘r’t trlpg¥Rter and etayl

a&ﬁ@ﬁQeérethetPﬁa@bét@&%Igéﬁ%ﬁﬁuﬂﬁtand(ﬁﬂaneqdeqp$3pﬁase

tﬁ?eoe¥%§%?6§§ A %Lﬁqﬂ} dln%. letﬂ¥ker washing the

thbﬁbyhaadetdmyga}nm pehiagiese - | draihoxydware spd3smy swifate,
t dr of ur d t i dad b
|BLSERNONET VA0 Londonesans e Bl | 0o g oy
mbhumnlth@m%@th sodi gl apt rate séﬂmﬂd’fa awa a

F%Eﬁgeoﬁgretﬂ&ghbcegaﬁerﬁﬁd|EyEQOﬁb&hﬂée is
filtered, the precipitate is rinsed with

tetrahydrofuran and the filtrate is then 35
coneems apﬁddu@ﬂensr etteachepr essutiee Gobmgodf a colorless

colorle i1y, prod t a th
(T et R spewm{aﬁ?ﬁ.%%y? T
gf@?l%wmnglptap t hreo- (1- et hyl - 2- pi peridyl) ( 3-

t hi enyl ) met hanol and 0.4 m (2.8 nmmol) of

triethylamne are introduced into 10 m of ﬁrou
diLeRl- oFbEPhdReMeFAYA -B0PAPerdid) ot &Yfl o
under a nitrogen 5 at m)sphere t he nedi um is cooled to

ggﬁgg gédn¥%g(2 nﬁpqﬁ og qﬁ&%i%%§ug nu%h|8§59§dés i
introduced into 10 ml of anhydrous tetrahydrofuran in a
50 ml two-necked flagk, under a nitrogen atmosphere,
the mixture is heated to reflux, 1 g (3.3 mmol) of a
solution of 1,1-dimethylethyl threo- [hydroxy (3-
thienyl)methyl] -piperidine-1-carboxylate in 35 ml of
tetrahydrofuran is added and the mixture is refluxed

for 2 hours.

The mixture 1is cooled, hydrolyzed slowly with 0.1M
potassium sodium tartrate solution and stirred over-

night.

The resulting mixture is filtered, the precipitate is
rinsed with tetrahydrofuran and the filtrate is then
concentrated under reduced pressure. 0.6 g of a

colorless oily product is obtained.

1.4. (1-Methyl-2-piperidyl) (3-thienyl)methanamine.
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m xture is allowed to return slowmy to room
tenperature over 1 hour and is concentrated under
reduced pressure. Liquefied ammonia is introduced
into an autoclave 10 equi pped with a nmagnetic stirrer
and cooled to -50C, a sol utifon of the crude

anesul f opat e epar bove dIS V. _
g@s | e L%h nal™ C?{s d@d Hut® osﬁ%é‘(/lgd% sghcgfgeormdyﬂ (3
MML¢nElhmatUaEOISasﬂ|ﬂrednﬂoﬂ248 nvsur)s .o fl S mRchylamine
”é%é“&ﬁtkédh&@ﬁsﬁﬁﬁfedldn&P @fr%%m%&%adénﬁﬁkﬂl6¥3ﬁethane

concentr at dryness, the reésidue iis diluted
w‘utlh at®d  ard erp@ﬁﬁob@ﬁépﬁ@% firekphadaderr @ nitrogen

S&@rﬁé@ﬁul@éxénd the arﬂé'@@@t‘ﬁ Dh@secéél@dt restegeay tho 22 ml

dichl oro ter t ined o iC
d £hl ofore] hane, ALLEL MASNLNG, Lh condl ned 8NC, cne
eVﬂpDﬂﬁélﬂg of iowbd sel vemtusn @l&mgyoﬂxﬂnmmmm|Eemperature

| sglated.n.the f oum ol an. gl %dcmumdfecﬂqﬁ% fibssure,

Réht © er purification inthe
e@ueﬂsed pammonia is introduced into autoclave
%%Ei%ga'\w;ﬂ g%ﬁ&he%lel I%%E'r‘%lé&) (a%dt hao%méd) to -50°C, a
-3-tritluoronmethyl benzam e drochloride 1:

S@DbUQSO@ Giflvh%nﬁFP@%:T%Fﬁﬁﬁ¢ﬁW %P%ﬁ%%r?ﬁ???(§d égove
t@i%‘%i*l)@@t Iaalngm nmam;f Oaﬁﬁoﬂhtél ectdnmmhll) Dé aﬁded the
triet am ne di.sso i chl oromet han t
eSS AR GGucH A 3 50 TS ot oRBaTFTAoRoTA 48
siwbwtson of 0.34 g (1.4 nnDI) of 2-chloro-3-trifluoro
35 net hyl benzoyl chloride in 10 m of dichl oronet hane

is then added and the mxture is allowed to return to
rBoen MiEhperatiey £ N St ed | fgtovar rPuwspbettrRed flask

”&ﬁf& Urdcerddeatad wot hdy\@ﬁé‘és and:jext &'@@tladles ever ali luted
times with dichlo t hane. After wa

hi ng
o‘Fjg%lﬁl c Wakfdses3ift h "E OLOBE Y HPE i t Ir eB%gsiﬁl are
SOk aHR t &y dr Dxdt dec1s®| Udnosoudr Vibings®vers nmgn:aaannd with

S 1£ﬁg§%omethane. After washing the combined organic
phases, drying over sodium sulfate, filtering and
evaporating off the solvents, 0.5 g o©f amine 1is
isolated in the form of an oily compound, which is used

without further purification in the following step.

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

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

temperature with stirring over 2 hours.

The mixture is treated with water and extracted several
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filtering and evaporating off the solvent under
reduced 5 pressure, the residue is purified by colum
chromat ography on silica gel, eluting with a m xture
of dichl oronet hane and neth?Eo 0.23 g of oily
product is obtained, which isolated in

h drochlor|de fo u5|n
%F@ PP &y Zd%F%g%no 9?6“6 1%§té¥ y%ﬁ%@%lorld gﬁganlc
f bhakky |Eothteda¢mrthﬂufoﬁﬁﬁﬂbfWatWhlﬁ§U§@Pﬁd IN sodium

CHgHQ%Qngf aoixture o%xynﬁﬁp/Qﬁ%ﬁthhagne51um sulfate,

tereolsoners in an 83/17 ratio. Mltin é
1@41Egggpglgngxgﬁﬁp@r@tegg Qﬁ solvent under reduced

Tﬁfégs%réhLorﬁga ”Ekgﬁhdﬁe[U'wﬁ|)N%f&iﬂiﬁdldy&9 3-column
ridyl met enzam.de hy ride
S T et E bR Pro ML S S s 12y et ure of
Idﬁahbaxyhathaﬁé ang @@ih&nmﬁnlp .af3 3}b¢bnmpyy|mh¢@uct is
0. r
E uced |I|F11t1%91 ?5 %6’&%21 rounjqpcanlte(%é;%/rledﬁf&ga (O using

uad@rlﬁnsa&gcmoatﬁﬁsbHdKQQEHaﬁblpﬁédﬁeéﬁuﬁr §O@§6Péd
to -78C. 40.4 m (100.9 mmol) of a 2.5M solution of

butXIIithiun1in C clohexane are _then a ded Iomdﬁ% ng
t Relpi 9t Gfe hydrpefl ozt denil® “idienatii &y LoTrm

3@anSQhﬂtboﬁogﬁdl@d®pbyéd7dﬁﬂﬁ)miﬁtdré:dfnﬁmhqébehythro

2-. : . .

(R REFRBRGREMEE Ry RaPBafSy My pFBEPdi ne- | - car boxyl at e

| Meb0ingg pbianhydiddsldbéthyl ether cooled to -78Cis
added and the mxture is left at this tenperature for
2 35 hours with stirring and then for 12 hours at room
t BpePacuie (Campernpyddol ysis wi th saturated aqueous

aﬁHE@bUELcEm596LQeméehyﬁLﬂn[(EhaldgquuﬁlpB&Sayﬂ$ ~3-
?Eg%%%%ﬁ%ﬁgggg Bgﬁgémlgee §E%BEETO¥E%2 ﬁtqyl acetate.

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

l-carboxylate

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

temperature for 0.5 hour.

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

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

temperature.

After hydrolysis with saturated aqueous ammonium

chloride solution, the aqueous phase is separated out
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phases are dried over sodiumsulfate, filtered and
concentrated under reduced pressure, and the residue
is purified by columm chromatography on silica gel, 5
eluting with a mxture of ethyl acetate and

cycl ohexane. 5.5 g of a coﬁp%ﬁna in the formof a

colorle il ) bt ai ned iLch duct_ i.S d :
oG ALERE M BT T CAEFORER A ChE FSTTf Ry braanic
sbepse8. 2ard, Kibiarkt fytest hypbdimmeosphfdtexy (8ipyeragl )and
n?&%%%kgkggéﬁdbﬁaék'géﬁ.Qéﬁl%&%SS%%E@'%ﬂﬁ(QH%‘%éHE&&e is
0 , L-dinethyl ethyl 2-(3-pyridyl - .

CBY BBAYEYpi peT i i c af BERYE BPBTAPRY | nPPodfddd Gont &L

220,pingf aphydrous t etinahydr of wran Rhg1500a8tca08Nd-and
bottfned flask, under an argon atnosphere, the

SOV Gt PBR*21€  cool ed to -78C, 55.8 ml (55.8 mmol) of a

1M 20 solution of L-Selectride(r) (lithium

tri-sec-hbutyl boro- hydrid [ t rahydr of -
a%d%dgdfj%pvﬁysceomé)nodﬂ} e’ mggl( urgghlgs Bgt i)ér rce&%grﬁ%-%%#lorare
3ohoaisedThe whixttur eptedhydr oligzedustdwl yiGheet cofwrther

9%@9&&589§io§5éﬂﬁEﬂe6¥oﬂh09ﬁn§ﬂggé and 67 m of
a y

ueous 35% rogen peroxide solu?fon, and is all owed
to return to room tenperature with stirring over 2

houps. 1 ThepmnXtHyeetBydi | ut ed WdHrawt iy@nsiketindyridyl)
acetate 3? t he ghaﬁes gre sggar?tﬁd and the aqueous
phase TEBYLIREPEHIAFPR ST RPTCIRELAEE: After washing

the conbi ned organi ¢ phases, drying over sodium

lfate, - &ilter ofyat i due dsr s gyl -
M AL B e e e e e

etarbagyW Phrarigbnar ktapsbekyefhyl aret atethpgeced into

cysh ohexane.arhk8-h Ot Pf el raF @rHPt @hnad siod tdle round-
formof a colorless oil, which is usedq witho

t .
0P hePed pbl AP ReatfERT ATt RE B! PRy iy, =he Folution
2i3. dbseed3-tyri-dy(2- pigzerd dm2- yl(pgehamobl)A of a 1M

Sgé &E?Qnoﬂﬁp'?w%e&£b%%i%¥EJ)(?gt%i&ﬁdl€?§rggéﬂgﬁ@ylboro-
hydride) in tetrahydrofuran are added dropwise and the

mixture is stirred at -78°C for 3 hours.

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

temperature with stirring over 2 hours.

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

mixture of ethyl acetate and cyclohexane.

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

purification in the following step.
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5 threo-[ hydroxy(3-pyridyl)nethyl]piperidine-|I
carboxylate in 6 mM of ethanol is placed in a 50 n
round- bottoned fl ask, an aqueous potassi um hydroxi de
solution prepared fromO0.5 g of potassium hydroxide
pellets and 3 m of water istadded and the mixture is
10 refluxed for 2 hours. The m xture is cooled, the
solvent is evaporated off under reduced pressure,
water Tsredegeppnidyhé2 mpxpered-2syekreneeadlsever al
times with dichloronethane. After 15 washing the
conbi ned organi ¢ phases, drying over _magnesjum

kil Ealarion tef i g Sardl évapor MMy oPf tiel - Sdisienlethyl
undeso L ediigedx (ﬁsﬁyfﬁdy@ Bef@hol]pivbirieiselid is

obtained,” which is u t hout urther urlflcatlo
| FAERESTDFFouiy St B, . 5 Gahol Vi 1 REL S0 ml

Theead Hbat t yhed- pfi jpegit dy lafi3- pyniedyk) et baselum0. iy droxide
(1.56 of threo- ridyl ( icperids .

n%?ﬁ%ﬁ%?nar?d:%rrﬁf %éé'%t %n%t r%l g)far ?%tg?%%]uce C|irnc%XolC,16
26e 11 80s nhndodndaboe f omedef] dsk atfadppeadwitip gixture 1is

petiLy sLirsef.apd a circulation of argon. 0.32 ¢
g?gpotassiun1 car%onate and 0.17 m (1.2 eq) of allyl

brom de are then added to the suspensi on obtai ned.

Tﬂeeswtm%&ieonlsi S:o‘e‘)tlieﬁr edtlfl@r solheurts ad¢ 25Epot@tetl off
ter 0 10 of et acet at

d
S hralCednatbeludy Stter ngt ndedr el 85 dlifure
|ss e)ekltaat‘:eéd teherveseratli nesmevs t Witd mlcénflogtdrr},elth@é@t atiefter

3‘?%%& i ned, 914 50@@@»@ ar gpwashed wrgnn@o Bver

i then wi th _ S turated SO
cma@neaemas E%"lﬁﬁtﬁ’fbn fThEerdsgl tiﬂﬁ@ SHARAGT §°Y dPféy the

o¥&1- 8R4I HHHes%U'rfe@h%e@nqués!gﬂ@d o andgt BE sOlwkERtess solid

are renoved under  reduced
JoF | BREBITCs WGRER| A6H CoR O R ARy Fication

chwopméograpbying stébca gel (120 g col um and
elution gradient of from2%to - 13 10% nethanol in
di chl or onet hane over 30 m nutes).

2.4. Threo-l-allyl-2-piperidyl (3-pyridyl)methanol.

0.3 g (1.56 mmol) of threo-3-pyridyl(2-piperid-2-yl)-
methanol and 10 ml of acetonitrile are introduced into
a 50 ml round-bottomed flask equipped with a magnetic
stirrer and a circulation of argon. 0.32 g of potassium
carbonate and 0.17 ml (1.2 eg) of allyl bromide are
then added to the suspension obtained. The suspension
is stirred for 6 hours at 25°C. 10 ml of water and
10 ml of ethyl acetate are added, the phases are
separated by settling, the agueous phase is extracted
three times with 10 ml of ethyl acetate and the
combined organic phases are washed with 50 ml of water
and then with 500 ml of saturated sodium chloride
solution. The resulting solution is dried over sodium
sulfate and filtered, and the solvents are removed
under reduced pressure. 0.22 g of a yellow oil is
obtained, which is purified by chromatography on silica

gel (120 g column and elution gradient of from 2% to
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0.10 gis isolated in the formof a yellowoil. 2.5.
Threo-(1-allyl-2-piperidyl) (3-pyridyl)nethylamne. 5
0.71 g (3.05 mol ) of threo-I-allyl-2-piperidyl(3-
pyri dyl) met hanol and 0.43 ni §3.05 nmmol ) of
triethylanine are introducéd rnto 15 m of anhydrous

di chl or onet hane i.n round-b tt QIR flask, 14
ESé nW?EE &R atﬁESp ef%ﬂk¥¥%?ee% %h1|s gbofgg t'o 8 S) -
00230ny (8. ®50hnbbﬁ oh nhehénemubfoﬁyVEéﬁperdé ‘s
added and the m xture is allowed to return slowy to

room tenperature over one hour and i's concegtraheg .
udddr Fhaeeedlprés¥lrd-PiBeriguet i'ddPYARBHilaTESy lamine
i ntroduced into an autoclave equipped with a nagnetic

[ | ed t I
w2t RAnogul fandte. SRR o TbavE an S<br ot 1 1 S0 Hoet (-
apgﬁhdyE)ﬁéhhaﬁblls added, ot.he 20ndutoc¢%nﬂ§| s whakled of
apd Lhe. Lxture i,5. sticred fon 4 Doucs. pThe e iurerous

erre |noaroun otto
cdmchhbratnedhanedrlyln@ssmtmé ﬁf@slmdu@qtstomeidutfécﬁ% undex

Wit H@}cgge@ngtmgﬁh@&%hl Of RFEtRAN m t A8 thﬁﬁﬁiﬁiatg oec,

separ at he aqueous phase_i s extracted g 3 .
dPeﬁﬁor%hetH%ﬁ¥5 Aty wedhi R CPRBSEGAHPHE o%% fride 1s
pH§§§§,dﬂdﬂfﬁeoﬁﬁ&t&?@lﬂBSuEEGWeﬁ1Hdtﬁétﬁgnamﬂowly to
evaporatin of amne is isolat

of °3f a56%§?§a%%ﬁ%od%%ﬁrvw99ﬁw 'S used™ t%out£§%é%$ﬁ%ated
pundércatdonetdnprhestiokl owi ng st ep. 2.6.
Threo-2-chloro-3-nethyl -N-[ (I -al | yl - 2-pi peridyl) -

3-pyridyl nethyl | benzam de 1:1. 35 0. 22 q;(l 28 mol g
obigusfagpedhl 6FEBEBAZ0I éSacil@tpdweg (IIY M| )apfoclave

1eg§1§ﬁéaewxham ﬁﬁ)gﬂ%@ﬁ)é' Istax&te&yland:a:rcbﬂchd Mdle-50°C, a
rochl ori de él 29

Py By BBn gtk r FAgolc UAe RETeRRErTy %9@%8&&@3& ShtdPove

dissolved in 30 ml of absolute ethanol is added, the
autoclave is closed and the mixture is stirred for 48

hours.

The mixture is transferred into a round-bottomed flask
and concentrated to dryness, the residue is diluted
with water and with dichloromethane, the phases are
separated and the agueous phase 1is extracted with
dichloromethane. After washing the combined organic
phases, drying over sodium sulfate, filtering and
evaporating, 0.57 g of amine is isclated in the form of
an oily compound, which is used without further

purification in the following step.

2.6. Threo-2-chloro-3-methyl-N-[(1-allyl-2-piperidyl) -
3-pyridylmethyllbenzamide 1:1.

0.22 g (1.28 mmol) of 2,3-dichlorobenzoic acid, 0.25 g
(1.29 mmol) cf 1-[3-{dimethylamino)propyl]-3-ethyl-
carbodiimide hydrochloride and 0.17 g (1.29 mmol) of

hydroxybenzotriazole are successively introduced into
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- 14 10 m of dichloronethane in a 50 m

round-bottonmed flask and the m xture is stirred at
roomtenperature for 1 hour. 5 0.3 g (1.29 nmol) of
threo-(1-allyl-2-piperidyl)(3- pyridyl)nethylam ne
dissolved in 4 m of dichlorbnethane is added and
stirring nued 15, hours._ .The n1xtur

t?%af@g ﬁf?hg %EPISWﬁE%§§?ra%?e&1sgvera% tlnes ??Fomed
di thbkr emet hahe. mifdrerrel Oisashiimgetheaor ganinc pHagesture
weih yafer and then with aqueous i N sodi um hydroxide

olution, dfying over magnesiumsulfate, filtering
and evaporati ng off the solvent under reduced

Pk €3S 1h@9rer§fh<5iy)e iS¢ pLHHzfé&d 1yl Bpl Unpiperidyl) (3
chroma ograg on S|I|cag ting. wth 15 1 of
MPX¥ r Bl OFCHEhRBE BRet haft Sﬁﬁ&lv thand 0.f5 g & an

O#lf ¥hPboguet hheOhkaidtibd Whd hst Srisngated dcmtlnued for

h hIorlde ormusing a 0.1IN,solution _ qf

%gor Q8TFn 2TpPopdRdt" %50 35105 - do r“%c ori %%elns and
f enakbytedol atedrah themésr wioh aiml@r@ﬂﬁ:ﬁl@iane After
h@%éhﬂﬂ pQi : olé%nlél hgaﬁst%mﬁﬁt@ﬁ%efogﬂﬁfthen with

ustr tes t he em ca 25 structures and
phgseeas pi¥peFpPésrof hydgemise ofsoldl&%hndéi%fl%e over

'tﬂé@ﬂ&é@ﬁm Il tine e Salftlitéglmgn and" cdepeires idg off the
nfound i n.base forg y %E’ not es & ie purified

h% BERFolIdEr &°RU4S W&S@'urf \ WENTETD N P

by column chromatography on silica gel, eluting with a

mixture of dichloromethane and methancl. 0.15 g of an

oily product is obtained, which is isolated in

hydrochloride form using a 0.1N sclution of hydrogen

chloride in 2-propanol.

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

The table that follows 1llustrates the chemical
structures and the physical properties of a number of

compounds of the invention.

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

form and "HCl" denotes a hydrochloride.
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U ci+L7I DL~ - 17 The conpounds of the invention were
subjected to a series of pharnacol ogical tests that
denonstrated their value as.therapeutically active
substances. 5 Study of glyciné transportation in

SKhk M>mediirds exjdr esdienglovenpacivevditpmaruiasdssr t Ep 2
9E¥£hesTB% ?&%@%%d%ﬁ dhidGh Hogidne s sddiheskided their

SK-N- MC cel human "neur oepi.thelial cells)
eyﬁ%@§sPﬁgtbﬁéaﬁspFesaiéYhaﬁﬁﬁVFréH?ﬁ&PP@?Sg|yt| by
measuring the radioactivity incorporated in the

péesgnceg%' g §g¥§EOfC£QSSpOIEathH in SK-N-MC «cells

expressing the native human transporter glytl

The uptake of [*Clglycine is studied in SK-N-MC cells
(human neurcepithelial cells) expressing the native
human trangporter glytl by measuring the radicactivity
incorporated in the presence or absence of the test
compound. The cells are cultured as a monolayer for
48 hours in plates pretreated with 0.02% fibronectin.
on the day of the experiment, the culture medium is
removed and the cells are washed with Krebs-HEPES
buffer ([4- (2-hydroxyethyl) -1l-piperazineethanesulfonic
acid) at pH 7.4. After preincubation for 10 minutes at
37°C in the presence either of buffer (control batch)
or of test compound at wvarious concentratiocns or of
10 mM glycine (determination of the nonspecific
uptake), 10 uM of ["Clglycine (specific activity
112 mCi/mmol) are then added. Incubation is continued
for 10 minutesg at 37°C, and the reaction is quenched by
washing twice with pH 7.4 Xrebs-HEPES buffer. The
radioactivity incorporated by the cells is then
estimated after adding 100 ul of liquid scintillant and
stirring for 1 hour. Counting is performed on a
Micrcbeta Tri-lux™ counter. The efficacy of the
compound is determined by means of the ICs,, which is
the concentration of compound that reduces by 50% the
specific uptake of glycine, defined by the difference
in radicactivity incorporated by the contrel batch and

the batch that received 10 mM of glycine.

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

to 1 uM.
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conpound. The cells are cultured as a nonol ayer for

48 hours in plates pretreated with 0.02% fi bronecti n.

On the day of the experinment, the culture mediumis 15
renoved and the cells are washed wth Krebs-HEPES

buf f er ([4-(2-hydroxyethy|I-ngrperazineethanesulfonic
acid) at pH 7.4. After preincubation for 10 m nutes at
370C in the presence either of buffer (control batch)
ostafiyt esf ddmpoghgcanevatrauspenhgehbratimngogseof sphnal
10, Lyeine _c(determ nati on of the nonspecific
pﬁgggg——%g—gﬁkof [14C] glycine (specific activity

112 mC/muol) are then added. |ncubation is continued

f%elQlﬁ’eamg est at 1“3371%@,1;@1&%& EE@CttiI@Blsip‘B)rq:léQﬂ@I@EE2 is
by washi ng tmnce Wi t FL rebs- HEPES buffer.

Y P EaROnCAT v Y S COR o bt G076y RRECRERTSS) £% HBRATEring
e&hbﬁa&%dla%kﬁﬁvadqlngﬁﬂﬁigﬁraﬁedlcmnd e ntprésemce  or
stlrgln%esgrcl hour Cbuntlng is perforned on a

NF PSHEEa tr i O ESunt er. The efficacy of the

conpound is detern1ned by neans of the Ic_,O which is

3 d i
g.fﬁ:lé? %%@?Sgﬁ%ﬁ:ngo@h%f Q'flg:éfl% t%etell?e% n(ﬁeig_‘g gfﬁﬁ byr&8s' mice

dweﬂ@héﬁeezq (£ et GBCPPVE ¢ FRorto %demeW&ent)f the
C@@Eh@ﬂ Rateh Sdeatheabaimah h@a&dﬂﬂﬁﬂyﬂﬁhﬁébéddO&elghed

Th ds of th t hat
 RLS SO etty P 19 CHTS £RTP . SRavi e PaBg R sl P
fnon10 OOkrebe-EE¥NE - 1BufSeudy of ({he(@gthefinexyethyl) -
d o
th@%E%%PT%%fEQ @gﬂi%o E'nagc18?r bﬁnggeg?§F§§FgB% £

yc ne y “t he transporter
sﬂ&dﬁédglﬁfnﬁu§@u§plnal cord honogenate by neasuring
the radioactivity incorporated in the presence or
absence of test conpound. 10 After euth n|z

aAPmilLs Al ARSI e {2 € BIS RFERACREi gﬂ’gdﬂ%fbufz%s at
g2enct hey deye otrteb_eneépefﬂ gt ¥, 4t mebspHMEscdndfﬁér and

e%%ht%g%w§oﬁﬁédﬁ Iéy gf?&ﬁgnkonclﬁkréklons, or of 10 mM
of glycine to determine the nonspecific uptake.
[*C]lglycine (specific activity = 112 mCi/mmol) is then
added over 10 minutes at 25°C to a final concentration

of 10 uM. The reaction is guenched by vacuum filtration

and the radioactivity is estimated by solid
scintillation by «counting on a Microbeta Tri-lux™
counter. The efficacy of the compound is determined Dby
means of the ICs,, the concentration capable of reducing
by 50% the specific uptake of glycine, defined by the
difference in radiocactivity incorporated by the control

batch and the batch that received 10 mM of glycine.

The compounds of the invention that are the most active

in this test have an ICs;; of less than 1 uM.

It thus appears that the compounds according to the
invention are specific inhibitors of the glycine

transporters glytl and/or glyt2.
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and stored on ice. The sanples are honogeni zed in pH

7.4 Krebs-HEPES buffer ([4-(2-hydroxyethyl) 15

1- pi perazi neet hanesul fonic acid), in a proportion of

25 m/g of tissue. 50 | of hom)genate are preincubated

for 10 minutes at 25C in The’ presence of pH 7.4

Krebs HEPES buf f er an 20 f t st co o%n%nat‘garkgﬁg be
BT e RS ?ﬁc%ﬁ %Iﬁ@lnn'ﬁo deter m

t@@e@oﬁspemﬁa cpmpsaa@mr[l 1@115:] gkyic craehspeciif cpartlcular

activ ' ) i e ad r

R s T T3 Sk e TR A

rebrti oandfoyuehehed by vacuum filtration 25 and the

radioactivity is estimated by solid scintillation by

counting on a Mcrobeta Tri-luxTM counter. The £

ef P2 acyCePr eI cbRpEHRETPS H’%t &ifi RSPV S mdarrdprect ©

tﬂﬁe'%%@enkhe?ﬁQﬁ§embEaba?ﬁnFap$Mmpﬂﬁifmﬁua|n@mpbwnd of

50% t sp '|cuptaeo cine [ h
??@?gﬁce??k r adifoatli vi fif/iql %Lcor posr"’la‘\:E drlgldelk% fMth e

cpnarmacebaichlbyd admﬁmﬁahiethﬁniiec@KVe@lQanﬂthely a

e.c s.ef -1 he onst

T A R Tt

M 35 It thus appears that the conpounds according to

:'ﬁ@e B I%h@lﬁl Q{ie §Hg;3i1&1kr%|nit&|aahbirﬁaq{fl Sb@fl_#tsléa gdsﬂgﬁécgﬁlly
ransporters y and/or glyt2. - e _caonpaounds .

T ARG o3 Ens BT My PREACES  GoBa gy e i eh

pdi@rp@maiapn oﬁsmﬁmsaﬁent sini n particular ofchizophrenia

"F BORLLS ﬁé’%?' NG ! }Q&M&énefsmsp&aaerécu%e or

accordi ng to anot her

|¢lsraspfect s, eattmmye‘@tm@fal t he $YNRPETHN | s induced by
r&@@bf@ﬂ@ﬁ%&@@fdél Rhed g@@@@ﬁ@ﬁtofoff%milo@s( | Yor@E of
an addition salt thereof with a arrmcegtlcall

aRREPLEYI e PRETIE BFCAFKEr ne&l'}q}%laf'a §BRYdFat’E gospssive

s@l yatge=pf, t Trcoapesndnal forimba (forms of depression,
including psychotic depression, for treating disorders
caused by alcohol abuse or weaning from alcchol, sexual
behavior disorders, eating disorders and for treating

migraine.

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

neuroprotection.
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The conpounds of the invention may be used especially

for treating behavioral disorders associated with

dementia, psychoses, in particular schizophrenia 15

(deficient form and productivisforn) and acute or

chroni ¢ extrapyram dal synbt% “induced by

neurol eptics, for the treatnent of various forns of

anxi ety, panic attacks, phobias, conpul sive obsessive

dh sorsigvsect or ¢f eattimg variossnt or mevGindepn ession, also

L0l UL 09 DPY CBOREGHEPASS| ABnckOnibbeAliNg ot fective

sorders caused by aFco ol abuse or weaning from

afewmol Ofsertial Lesditavidie di SoFERrRd e&EFRGIAFSor d& s the

anehy&.9F 1 &% eat NG hell BhBhNes ZxnsEheyrMef Pigombeodigeitbally

for treatjng painful nuggle contractures in h

r HeTFRt 3P oYy i AT acit e & naPdatholfogy - ¥FgFe, where

t et ool Spast w it omhe act unese ofuinedlt| akyipients.

cerebral origin, for the synptomatic treatnent of

acute and subacute pain of light to 30 noderate

i PrEdsi tgxcipienteat i Agei nt ehoseand/ giccemdemicc pal n, the

ot HACOLGe PALD AndobRlraghabl ecpain, dodfirdd calbicie  of
ar ki nson's di sease and Parki nson-1like synptons of

nmerbuegenet &P ve origin or induced by neuroleptics,

for treating partial primary and 35 secondary

neral i zed epil epsy of sinple, or conplex .
S5t oRGPOY O  or AETRRG- DIREF epiqeptiee o the
symekonbsn  mayaddhts obet oinhentied diwn epirhépt igiblingual,
gl‘f@éﬁ@é‘ﬂeo%, I n jfxgEr’PéM@é@Pé{r foriﬁ&%&éﬁ%&egt Apical,

l'eep apnea, and T neur oprotection. -
simfeztrathenk, pr dsemanafadnt i o rprEsgeggal, rectal or

Pha¢ FRGENT 4 6akamOAPOSEEE PBS . contai ning an effective
dose of at |east one conpound according to the 5

invention, in the formof base or of pharmaceutically
acgeptiablte saldirdrstseltiatre, famthsasmaym ke ur efomhenammple,

ropriate i th_one,or nore htable exeipients, . 1 op
Sl €xti pi ht's S7E Ghogen ACEOTATRG (8 VRS TS, Or
injectable solutions or suspensions, transdermal
patches or suppesitories. Pomades, lotions and eyedrops

may be envisioned for topical administration.

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

tablet may comprise the following components:

Compound acceording to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscaramellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

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

principle per kg of body weight, according to the

galenical form.
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15

10 pharmaceutical formand the desired node of

adm ni stration. The pharmaceuti cal conpositions

according to the invention may thus be intended for

oral, sublingual, 15 subcuga?fous I ntramnuscul ar,

i ntravenous, topical, intratracheal, intranasal
transdermal, rectal or intraocular adninistration

The unit adninistration formns may be, for exanple, 20

t Abeees, nge| beaptreesal granesesin podEns, NaPAFT gor lower

| Bheekabl & SQLULLARS 50k ;SUARANSHARSs (dANSder Mpart from
patches or suppositories. Pomades, Iotlons and

elBBr Pty Bé &rl\A sEBHBBLEBE -t diending to the usual
agrbpisteat | @he 23BAageay tofatexarml eap;ampmiaﬁ@r mof each

adm ni strat,ion of a oynd cordin t o

i RGERERGN i tﬁgtF5WHF5gp ¥ aqﬁgf ﬁ%?g%d%%r| e ?E%tloner
fabbowdmggcampmmaﬂmﬂdaxm$aummnﬂﬂﬂr&hlqp1cth¢mwelght and
[ n 0 | 223.75 ng Sodi um
c?%gc%raﬁe?ggsggg88§%ggggg%%93tarch 15.0 ny

Hydr oxypr opyl net hyl cel | ul ose 2.25 ng Magnesi um

SA@@B%H%% Ot 358 Ui firds ane-alosed ti9= al pp¥sent
a dai mnistration of fromO.0

a&fwﬁé")élﬁﬁ et P e L5 HES ofFOb&dymﬁéﬁa& g%%ggﬁf&.aﬁd“tgo the
tbath@abgmegal fidimate®@l abhewe rmyhmhspmrus&sses the

er or | Qqwer es g P

B T R
i npepbilod. A@@@@ﬁdn@gtotﬂhe theal Enﬁ¢@tt©@e the ©of a
gﬁégﬁatc@% alqg}progéeé €abPeeacdhiPatignt hydrates or

term ned medi cal practitioner according to
t Felivagesof Qéﬁpﬁlstratlon the wei ght and the
response of said patient. 10 According to another of
its aspects, the present
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invention also relates to a nmethod for treating the

pat hol ogi es i ndi cat ed above, which conprises the

adm nistration, to a patient, of an effective dose of

a conpound according to the_jnvention, or of a 15

phar maceutical ly acceptabl e %glf or hydrates or

sol vates thereof. - 22 - Cragawsl. A conpound
corresponding to the general formula (1) 5 N Rl

HNJJJ (1) in which RL represents either a hydrogen

atem Br PIRHEN GOTTESHONAIERedEP CIMEY) SPRFFadr otprmula
opthonal |y substituted with one or nore fluorine

atons, or a (C3-C7) cycloal kyl group, or a (C3-C,)

cycl oal kyl (C1-C3) al kyl group, or a

phenyl ( C1- C3) al kyl oup optionally substituted with

one or two netho groups, or a (C2-C4) al kenyl

group, or a 15 (€2-C4)lal kynyl group; R2 represents a
pyridyl, furyl, tH ~ thiRzolyl or oxazolyl group,
this group being optifonal ¥y substituted wth one or

nore substituents chbsen_from hal ogen at and
trifl uoronethyl and R neal anched (8?5C5)alkyl
20 and (Cl-C6)al koxy groups;i{ R3 represents either a
hydrogen atom or one or nor substituents chosen
from hal ogen atons and tri o- nmethyl, linear or
branched (Cl-C6) al kyl, ( gycl o- al kyl,
(C1- Co6) al koxy, phenyl, cy cetyl, benzoyl, 25
(C1l-Co)thioal kyl, (Cl-C6)al Ryl sul fonyl, carboxyl or
(C1- o) al koxycarbonyl groups, or a group of genera
formula NRARS or SO2NR4R5 or CONR4R5 in which R4 and
Rbnegthbchi ndependently represent a hydrogen atomor a

lh{]e%rep%resents either a hydrogen atom, or a linear or

branched (C;-C,;)alkyl group optionally substituted with
cne or more fluorine atoms, or a (C3-Cs)cycloalkyl
group, or a (Ci3-Cylcycloalkyl{C;-Csjalkyl group, or a
phenyl (C;-Ca)alkyl group optionally substituted with one
or two methoxy groups, or a (C;-Cs)alkenyl group, or a
(Cz-Cyyalkynyl group;

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

R; represents either a hydrogen atom, or one or more
substituents chosen from halogen atoms and trifluoro-
methyl, linear or branched (C;-Cg)alkyl, (C;-Cy)cyclo-
alkyl, (C;-Cg)alkoxy, phenyl, cyano, acetyl, benzoyl,
(C,-Ce)thiocalkyl, (Ci1-Cg¢)alkylsulfonyl, carboxyl or (Ci-
Cs) alkoxycarbonyl groups, or a group cof general formula
NR4R: or 80O,NR4,Ry or CONR4R; in which R, and Rs each
independently represent a hydrogen atom or a linear or
branched (C;-C¢)alkyl or (C3-Cy)cycloalkyl group, oOr Rs
and R form, with the nitrogen atom that bears them, a

pyrrolidine, piperidine or morpheoline ring;
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branched (Cl-C6)al kyl or (C3-C7)cycl oal kyl group, or

R4 30 and R5 form with the nitrogen atomthat bears

them a pyrrolidine, piperidine or norpholine ring; -

23 in the formof free base_gr of acid-addition salt,

hydrate or solvate. 2. A néd?gaﬁent characterized in

that { %?Prlse% a ec @ngngr §|%LHEP H%fgf@ m;alt
Man a dit1'dh Salt thi's conpound

phaﬁwaceubwcabﬂyaa@ceptabIe acid or alternatlvely a

hydrate or a solvate of the conpound of fornula (I).

10 3. A pharmaceutical conposition, characterized in

tRat i® SeRPCPERts IpaREEES aited 3t %Wa?ﬂmﬂrl%?s a

acBh@bﬁ@ﬁelété Ccﬁlelﬂm@ﬁcﬁﬁ)t ablagmsal t oxa ahydatca:lﬂcmn asalt of
vate of th| conmpound, , and al so atlaeas dq
FacRmT i y V3t Bort able-BREFRFCREL T8 PO 20t

ofora a(l(tmlamdv@flyf e Myldrade @as =|abheaté nof ctae nedémpound

far %%% epar; tion of a nedicanment for treating

beﬁaV|ora dIS rders associated with denenti a,

psychoses, various forns of anxiety, panic attacks, 20

pob' a3, COMPUISINE QRSES I HRLl SOTET S, cNAFAOUS 6D in
depreSS|on di sorders caused by al coha] .abuse or

WEBAEN G 5 rsiRR ol 2 §%%E%Pnﬁeﬁ§v|C&ralaie§or1dbr%1alm , OF
eati pearelhgendecsland Atgeptaple 25t The usgdafate or a

ound of fornula Qﬁ%g?ﬁgﬁgalned in cIa|n11,
tﬁggﬁﬁgﬁargﬁloﬁqﬁs B Aty 1886e one
c phbractenes capdivn ackapiiahd en'excdipseade and
Par ki nson-|i ke synptoms, epilepsy, mxed fornms and
ot her epileptic syndronmes in addition to another_30
akti epTheptise Ofedt mapowid i9f nkIoTNER apy) aRdcseepd in
aphieam and fof NeWOPIHSHIMion of a medicament for
treating behavioral disorders associated with dementia,
psychoses, various forms of anxiety, panic attacks,
phobias, compulsive obsessive disorders, various forms
of depression, disorders caused by alcohol abuse or
weaning from alcohol, sexual behavior disorders, eating

disorders and migraine.

5. The use of a compound of formula (I) as claimed in
c¢laim 1, for the preparation of a medicament for
treating contractures, pain, Parkinson’s disease and
Parkinson-like symptoms, epilepsy, mixed forms and
other epileptic syndromes in addition to another
antiepileptic treatment, or in monctherapy, and sleep

apnea, and for neuroprotection.



