WD 2005/ 037783 PCT/ FR2004/ 002643 Deri vati ves of

N- Het er ocycl yl met hyl benzam des, prepara- tion nethod

t hereof and application of same in therapeutics 5 The

subWweceoob/0RB7pBesent invention is N het eCOCFRRY04/002643

met hyl benzam de derivatives, their preparation and

t heDert et apest icd dppie wataam: 1 yihe tdongeamreisnigies heprepara-

| nventhon £ espopdtoogenerdl ATt (1he(sd  in
represents a hydrogen atom-or a vinyl group; n

repFBseAPSUD1i6A 1 or 2 when R represents a hydrogen

15 atom and n represents 1 when R represents a vinyl

roug; X represents _a group of formula CH or ala

i t TB§efURIGAT Witert IR RAFETEN L HARDgER B Bt ahiacyely -

repmesaiibefzaghadp erdiordtilveL{H WoBBiR repfegsanitsScn and

vinﬁb ro B; 20 R%.re%reﬁentﬁ ei ther a phenyl or

nap ﬁgF S GapPedptFoRBPry “8ubStit uted with one or

nore substituents chosen from hal ogen atons, |inear

or nc Co)al , al kox

or BEaT A ks Bl SR A0 LGl Al eneras

1Qr ofiprmgtaa (25 heteroaryl group chosen fromthe

thienyl, pyridinyl, oxazolyl, furanyl, thiazolyl,

qui nolinyl, and - 2 isoquinolinyl oups; R2

represents either a hydrogen atom one or nore

substituents chosen from hal ogen ons and the

trifluoronethyl, (Cl-C5)alkyls- - C6) alkoxy, thienyl,

5 phenyl oxy, hydroxyl, (G} by C1- C6) al kyl and

cyano groups or R raI fornula - NR4R5,

SO2NRAR5, -902- (&= - S02- phenyl , - CONRARS,

- COCR7, -CO (C1-0Co) gl kyl, - phenyl, - NHCORS,

- NHSQ2- ( C1- C6) ¢y al kyhjgg - NHSQ2- phenyl and - NHSC2ZNRARS

or a group of ? mula - OCF20 attached at the 2- and

3-positions of th phenyl group; {I)

R,

in which

R represents a hydrogen atom or a vinyl group;

n represents 0 or 1 or 2 when R represents a hydrogen
15 atom and n represents 1 when R represents a vinyl
group;

X represents a group of formula CH or a nitrogen atom
when R repregents a hydrogen atom and X represents a
group of formula CH when R represents a vinyl group;

20 R; represents either a phenyl or naphthyl group
optionally substituted with one or more substituents
chosen from halogen atoms, linear or branched (Ci-
Cs)alkyl, hydroxyl and (C1-Cs)alkoxy  groups, the
trifluoromethyl group, or a cyclohexyl group, or a
25 heteroaryl group chosen from the thienyl, pyridinyl,
oxazolyl, furanyl, thiazolyl, guinolinyl, and



' the groups (Cl1-C6) al kyl, (Cl-C6) al koxy, -SO2-
(C1-C6) alkyl, -CO (Ci1-Co6)alkyl and
- NHSCQ2- ( C1- C6) al kyl being optionally substituted with
one or nore groups R3; 15 the @ oups phenyl,
-502- phenyl, -CO phenyl and - NHSO2- phenyl being
opthgﬁqhhnosuhynigubeﬂswith a group R6; R3 represents

t , ARS ore
R e e
ot heubsaltaenhydragrews@uomfmona (maleosgynal lgdowt ougher the
R4 égﬁ gﬁoggﬁgkh9ﬁt2 QEe Alta19gan. at@ﬂp@??&lﬁgxﬁhentﬁlenyl

pyrro ne rin er| Ine ring a norp ; d
T i ngheRB1P&Epr es Qiqﬂydr d@eﬁ%@%ﬂ\ atﬁépdgenc ta&ﬂ‘rﬂa an
trig Hﬁbon§£8Mbsgr@ﬂpeaag&%ﬁ@ﬁ @Eougﬁnérﬁydrﬂdﬁmula —NR,R:,

?Eig%@lf%%ioiyng; gﬁglt % ggsfpese(ﬁpé B %1’% OgegéN-%bRrﬁ or COOR™
a (CctoO@):aldxgolalgrﬂup QEKDJrLﬁiﬁ\@Ih}l?l/ SubNHCORE ed WWEBOONEC1-Cs)

, henyl | .
onStiFates Wi iial) PRl PHSURRER: O8R! X group o

14 leeﬁr)raﬂlayl—ogu?eepaopaq:bﬂél ay tee 3ubetlrit31te@sr\r—t~ﬁn§nef the
or a (Cl- C6)al koxy group, or a

phegg% ‘g/ro%p ogtr onal Ifl substituted with a (gr_omﬁg? Jalkyl,

Anpiet BEoedRpdGadss )Gt igeher g1 ot AbkaxYt) 75

of _3&_ebgtoupsof &E&fem@@zxmpeymskpzanbersng optionally
di sti ngui she ounds of th

d
conrsP&ﬁrtéltruEﬁdag’&tg]f On&eﬁ’g B 0 [ e | n which n
159pt@§ﬂ§$b&p@{pﬁenyl3 -QKQthénydoWQQQMhi&ﬁYbrGué ENHSO;-
ose rmul a X or. ;
gro\g’%’eélylc nggtlrp ﬁ?%ﬁ)ﬁ% %l%s%eﬁ %’rtrlrlul a r%u?_'RS'
repﬂ?eseapseaehyar agélﬁlalg@m agicsup F & opRdinds 6f1-Cs) alkoxy
gr oup SNRnR\M@J_sceugorrml a n represents 1; 10 group 5:

conpounds according to group 4 |n who r mul
repReseitd & oFRPEREETY: st téﬁ'en{j’ %ﬁp other, a

2d he iR tm f&F NHl o F, r@N(ﬂD@ﬁd)lﬁ]pSéVER&ﬂ an@i5R; form
aSyHHEtnéaéxg¥é¥g§egT§Eom r%éPfﬁng gmeélggrkglﬁg§ne ring,
a piperidine ring or a morpholine ring;
Rs represents a hydrogen atom, a halogen atom, a
trifluoromethyl group, a cyano group, a hydroxyl group,
25 a mercapto group, a (Ci-Celalkyl or (C;-Ce)alkoxy group;
R, represents a hydrogen atom or a (C.-Ce)alkyl group
optionally substituted with one or more groups Rz, or a
phenyl group optionally substituted with a group Re;
Rg represents a (C1-Ce)alkyl group opticnally
30 substituted with one or more groups R;, or a (Ci-
Cs)alkoxy group, or a phenyl group optionally
substituted with a grcup Rs.

Among the compounds of general formula (I), a number of

35 subgroups of preferred compounds can be distinguished:

group 1: compounds of threo configuration and of

general formula (I) in which n represents 0 or 1;




' formof enantioners or diastereoisoners. These
enantioners, diastereoisoners and m xtures thereof,
including the racenmic m xtures, formpart of the
i nvention. 20 More particul arly, the conmpounds of
formula (1), for which R=H can exist in the form
of gheap (£1S, 2Spoands (14 2R)Yogs  ar ytilr owpfss, 2Rprmula X
and i ast er eqi.s ners-,ar pure enanti oners
ﬁ [ 1a C%S

| R 2S
or 5§p5éﬁ9§%ﬁr8 I5FY8uCh SEM The conpounds of

formula (1) can exist in the forn1of bases or of
addj t | sal t s g, ds.¢ S diti f
par?EbgBthg |nven%$%ﬁ&éTH%§eq%H??€ 5§quhv§§%§§eoggg?“la R
Prepapedseith a3byphagrRcattical |y acceptabl e aci ds,
but the salts of other acids useful, for exanple, for
t he purlflcatlon or i.solation of the conpounds of
f or FEPHP( 1 § * al STPORRES papt FTXHR ithvét i YROSPheformula n
conpeprdseaksf arnmula (1) can also exist in the form
of hydrates or solvates, nanely 35 in the form of
associ ations or conbinations with one or nore
10l gcoles 6f: mﬂbmpoundm thcaosdﬁmgnttoSughouhydﬂatéB whose
a”df%9-§§%¢§a Jégéﬁﬂgrénog RS LRy entd ti@ﬁ%ed phenyl
conpounds he 5 nvention exhibit & particul ar -
act g¥erg-as specific inhibitors of the glycine
transporters glyti and/or glyt2. The conpounds of

| f I | b b th
SFTELE! ot Sl Y GREEPS) P ol LR soveras
1%ﬂ|a%yﬁﬂeé&&@rdtégtéﬁsSﬁmﬂm@r1ca&.dthﬁreéoné genenalﬁy the
or I n a I
ggrnﬁs ogouppgan@qPﬁegﬁ acPlva Hgagée Slggmg§g N€lrhese

abo or an

chIema@e1@mer@enen%ﬂaSUﬁﬂﬁﬂxﬁqman% |an@w”m¥mﬁures thereof

fepf%ﬁ%& d \én adl@up, suehiAss 2 habpgenpaEeM of  the
e

and is a
invention.

20 More particularly, the compounds of formula (I), for
which R = H, can exist in the form of threo ((15,25)
and (1R, 2R)) or erythro ((18,2R) and (1R,25))
diastereoisomers or of pure enantiomers or as a mixture
of such isomers.

25
The compounds of formula (I) can exist in the form of
bases or of addition salts with acids. Such addition
salts form part of the invention.

These salts are advantageously prepared with

30 pharmaceutically acceptable acids, but the salts of
other acids useful, for example, for the purification
or isolation of the compounds of formula (I) also form
part of the invention. The compounds of formula (I) can
also exist in the form of hydrates or solvates, namely

35 in the form of associations or combinations with one or
more molecules of water or with a solvent. Such

hydrates and solvates also form part of the invention.

The compounds of the invention exhibit a particular



15 above, using nethods known to persons skilled in

the art. The diam nes of general formula (11), in

which R=H and n, X and Rl are as defined above, my

be prepared by 20 a nethod idlaistrated by schene 2

which follows. Schene 2 (1V) 25 The ketone of genera
foragkaviky), a8 vwgpétﬂﬁidx andhRbitare asofief ithed glycine

boye, i ted 5 hydroxyl ani
nyaF GBRPEPT a8 e ke PR Pl M iBerature of

pyridine in order to obtain the oxinme of genera

f or yl.a Eﬁvoam-&%e d efrﬁarfﬁsl %cﬁrh%fa ofrf hr@ayoxlbgepf@ﬁfared by

separ accordi to net hods known _to persons

%k. = e@t@oldn 1t1ﬁelsémat95ﬁc PYas ERIMSmat SHA&Hhy G oS -
silica gel colum. The oxinme (V), preferably in the Z
hydrochloride form is then reduced at the ref | ux
tenperature of 10 tetrahydréFbFﬁﬁ with |ithium

al um num hydride to give the predogi
t hreo-di am ne of general forrmula (I
the E formof the oxine of general for
diamine (Il) mxture is obtained in the
the two di astereoi soners (fthreo/ eryt
and threo-di ast ereoi soners may be sdRaccor di ng

to met hods known to pe ns skilled the art such

as chronmat ogr aphy/ on &CHiga gel col um, 2Q, 25 (1

Anot her vari ant Raration of the diam nes of generJ
formula (1#)3 [ R and R1 are as defined above,

n is equal tp 1 and X i§£ﬂ CH, is illustrated by the
scheme 3 whi giiif ol | ows. %ne 3 The al cohol s of

general fornula (VI) are converted to 30 amines by a

M t sunobu reaction according to the nethod
10 According to scheme 1, a diamine of general formula

By reduci ng

orm oF T s

The eryt hro-

(II), in which n, X, R and R, are as defined above, 1is
coupled with an activated acid or an acid chloride of
general formula (III} in which Y represents a leaving
group, such as a halogen atom, and R; is as defined
15 above, using methods known to persons skilled in the

art.

The diamines of general formula (II), in which R = H
and n, X and R, are as defined above, may be prepared by

20 a method illustrated by scheme 2 which follows.

Scheme 2
OCH ,Cells
(IV) ' (v

25 The ketone of general formula (IV), in which n, X and Ry

are as defined above, 1is reacted with benzyloxy-




described in Bull. Soc. Chim Belg. (106), 1997, 77-84
and in Tetrahedron: Asymetry, (6), 1995, 1699-1702. -
6 Mreover, the chiral conmpounds of general formula
(1), corresponding to the enargioners (1R 2R) or
(1S,2S) of the threo-diastereoisomer and to the
enaﬁ&ﬁ@&&&aamﬁhgIﬁﬂdﬁwciﬂdiiﬁé ofitt htne reflux temperature
eryt ro- di ast 1 er eoi. soner l.sQ be t h

?2 HATHS  The race%ecp%%nﬁ%tags t}?% @hﬁjﬁ.@ 1 Ntneral
per ff@lrmﬂae W)qurﬁm:humraf@gmapﬁyan@HrﬁL@)f d?‘h%l RiTQ may be

Co'%@%ar%& df%@édyafHa'EH ﬁHEHEHsQ@ﬁ@&ﬂegoebé?@énbyskllled

r esol the racem c Tam ne_of eneral fornmula

By time tBe oire Ghidhl dci ghreueRogHaReYt a?l’tlara}csa}&ul&a gel
campharsiy fonic acid, dibenzoyl- tartaric acid,

N-acetyl | euci ne, by fracti onal and preferenti aI
recrystallization of a diastereoisoneric salt froma

sol vert ©fidde(al pob@bféypelyonnbytheenanhjr@sethborv@e form,

synt hesi om an.eryt hr reo

usi AF ﬁE?Hod 5‘?%‘?%& t(?tt ha{'hgescr&% %b s@mr.e of
1The t(dtln”aainhiCCf@ir(ﬂrs wayhbéw@tlamne@ll@yleumneﬁ/ﬁédde to give
S'”Eﬁ%% %&% ﬂgﬁgf bed j-&y, It 4ahedr 09s (§8heral99ormula

279 e case ere Rrepresents a vinyl
grougdland R1 represents a qui nolinyl group, the

di arﬁwderé&&fn@eﬂ@éah formuloE &ﬂﬂé cﬁﬁﬁjymé)eogr gpaeedl formula
accor |ng to usi,ng the .corr ondi n

commetlci afl‘l‘jjfl%‘i}%ﬁl‘?gﬁ%) F‘%};ﬂr Cal’ @of?otfq:sap C{e J\r('g%lctcz:*lrlﬁecform of
1ket o afwgeiarsdedfarimdniexd V)t hreso frery 35 qr epar ed

ei ther, by d}&(@r{’to”at' Ay of t%r%e%‘?tdl‘é%tt%%e%qf%n@&sﬁ e  be

bri Sd cy am nes ‘and reaction wt
el eﬁamdaﬂ@i m@m@ntesmeth@@akvewm Ep Rprgens skilled

accardi ng toacmethod sidn lafr-dut digschbhbed idilica gel
Chem ComTuna 199% 1927 1928 or by reaction of an

30 ctyatwhetal |ic conpound on the ethyl ester of
53-qui nuclidinic aci d, according to a rret hod simlar to

that described in J 0-184 b
oxi I IHEf VEREIRD PE?B&E&F&&%PZ% g? tAThEE® by bofgeneral

tai'ne
var i ossmied hoos) si thl ahitb Rhasd aesarebea dﬁfJHEQr @gbove, n

35 Chem .29 4983, 493 Copmy1 1199%ated by the
19271%_9551158 er r?d ;C aﬂg ghedﬁ 1 ate 4
scheme 3 which follows.
25
Scheme 3

R R

g>4 Ry N;;4 ‘
NH, (I1)

(VI)

The alcchols of general formula (VI) are converted to

30 amines by a Mitsunobu reaction according to the method
described in Bull. Soc. Chim. Belg. (106), 19897, 77-84
and in Tetrahedron: Asymmetry, (6), 1995, 16995-1702.



wi th oxidizing agents known to persons skilled in the

art such as manganese di oxi de or the oxalyl chloride-

di met hyl sul foxi de system - 7 The al cohols of

general fornmula (VI) may al so ke - obtai ned by reducing

t he correspondi ng ketones of general formula (I1V)

gngﬁbreongktimm@ Mﬁmwalocgmpsnnés ofi Idegeriad thmrrerka (1),
e_aci ds d a 0 n I r 3y

(11 Fyetarg” ln r%cé q§£a%%?ﬁ b?$e§§ 3?% ngngJ 1@ 28) of

anakbgy w:tdspﬁiaxarwmrww pensonstaki Ithed wﬁn%felomers

art .., L0 kor APk e5) of the erythro- dlastere01somer, may
4- n1no 3-chlor 0- 5- trlfluoronethylben20|c acid ey

orepased by chRPbRiREHi 0B1BRSY- aR¥nosgparating t PScemic

tri tbhpeameshybbenzohe agkdrwrhbnsel f uiyhiahl ohrdeatography
a chlorinated solvent_ such as chl or orn1 ccordin

to aHPkE! hael sPni TRt Teb Rt escPF béd Th %ﬁ Shprat amine

FOT&@haﬁFeES 34thdta, b{y1984p1¥668- 16R8. racemic amine of
-Dic 3-trifl ongt y e cj d, €, -

s ogBredeny Todiias G T R A A flBYa Peactd, such

13, 823, 1$¢Italrﬁuaduﬂﬂﬂm(ﬁ%ﬂphﬁﬁ%ﬁ#i@@%ﬁfr®@1d dibenzoyl-

sul fanami des nhy; be ﬁrggéx‘_?ﬁl@ﬁ&%g' HQBEO2436263 al and

simlar to those 'described in patents
BE- 6264 STBEAL1 5BOSTY SLREL 8330807, X. 6159595 toreoisoneric

US- %%Q%gsﬁro@!f @42755§LV£P: 6&7ﬂ0 tRd F&&S}Q@Y57type, or by
DE- 2734270,

2
679 26851% TPRE LRGEA L HP 6T QAU g FRTodv he PSRy By CPTe”
19bt alhied lacdaeradialg 1tsoiray nethwichesd nsimrlao thosbat descrlbed

descrl g, s, O 000 ASD) g0 ptthidines oy 2
Chl mesdaict orihitaontat thRE GeEsd idiedarn ”p‘ggrfu{ugﬁrﬁﬁy (55),

be 9§ﬁkﬁe%7§§ S g Md hefsdi @BORE URN $8btesents a vinyl
according to a nethod simlar tot escri bed

ot EHOURIS 0096 B THAF L S 184 SPCh OF bERROUP G BEFqdiamine

285 of general formula (II) may be prepared according to
scheme 3 using the corresponding commercially available

chiral alcohels.

The racemic Kketone of general formula (IV) may be
25 prepared either Dby deprotonation of an activated
complex of the bridged cyclic amines and reaction with
an electrophile, such as an ester or a Weinreb amide,
according to a method similar to that described in
Chem. Commun., 1999, 1%$27-1928, or by reaction of an
30 organometallic compound on the ethyl egster of
2-quinuclidinic acid, according to a method similar to
that described in J. Med. Chem., 1980, 180-184, or by
oxidation of the corresponding alcchol obtained by
various methods similar to those described in J. Org.
35 Chem., 50, 1985, 29-31 and Chem. Comm., 1993, 1927-1929
with oxidizing agents known to perscns skilled in the
art such as manganese dioxide or the oxalyl chloride-

dimethyl sulfoxide system.




The sul fonam des are obtained by the reaction of the
chl orosul fonyl ated derivatives in the presence of an
excess of amne in a solvent such as tetrahydrof uran,
at roomtenperature or under v+ef Jux. - 8 The
secondary sul fonam des may be nethylated according to
a nmehbodaskshbag t ort hgendestri bedmubapatebt may also be
BE- 620741. .Th ri .sul f qnam des_may_be.react
i RESRaReRs o tyanata i, B ool i fkones o
t et gehpdrdf frramulian (THe pneésencendfitacbas&rsweh &g persons
pot | carb t Sone sul foxi de derivatives of
ben%%?gﬂggigg g?% gg‘(:fs'cribed in patents DE-2056912,
PDE- 2901170 and US-3953476 or nmmy be obtained by
et hads 8iiHd aknd 0204t hase e | fedgehepalieMormula (III)
BE-872585 and in J. Og. . Cgﬁﬁ] (19Qé%, 56&1%, 1
4976F 29 RS XEnzbi 8V adl 8P 48r idFat+ Ves PoFPgener 41y analosy
forguka @kkhbds khowhi ¢b B2reepcesenllded Hnantkedrt.
al kyl group, may be 15 prepared according to nethods
simlar to that described in patent US-4879426 and in ‘
1@®ynFolret £xa(h986) , 4 4748i14F43 - ahtodo - MedriChearofoby} penzoic
44, 5- 8...01h ]ggﬂﬁp' id ry [ ofhet he_ sminc-5-
bipﬁégél %g e %%y%) é&%rgégré%ﬁégég%gﬁﬁglt%fne?h%géné >
knowritfe upargetsydioenzed o maise wirtth I Y. ¢peoride in a
car bonyhathed Benziveentacdeish My b 1syditbesi zetdtcording to a
according to nmethods simlar_ to those . described in h
pat BFELCHs SYDSIAS BRd [B19 1898671 8R0 1R CHEARS Bhar FPTeCh-
1Bul B4, (119888)(1938(9) 16846263467 and 25 J. Labelled
Conmpd. Radi opharm, (1997), 39(6), 501-508. The esters
or am des may be introduced by direct carbonylation
wi t B, & -Sticbigrivase tati filvenomes hydsemizod © of adied acimay  be
und nelit i Cri [ T ed ribed in
Lot ProPpas00) L1 PEIETRS BT R Y, (Fheteyane
der B@ati, #&s ,d34benzoi c acids are obtained by heating
>& hal ogenated benzoic acid or ester in the presence
of potassium gyanide, a catalyst of the .
Cet 126 sPEPBR&RYI PROSHNI @%Ea‘t’%‘idi g yp’%&oﬁ’aﬁ‘%ﬁs\/efﬁa}’ be
of thepketsdahydeobudangt ypsy aeeahdidsg teimibathodo those

simdar. Lo tat, deseribedyin, )i o9, §BeBL0§4967he64158957,
US-3112337, GB-9$15259, US-3203%87, DE-642758, EP-68700,

25 FR-2396757, DE-2734270, and in J. Pharm. Pharmacol.
(1962), 14, 679-685. The meta-chlorosulfonylated acids

may be obtained according tc a method similar to those
described in J. Chem. Soc. (C), (1968), 13, and in
patents US-2273444, DE-19929076, EP-0556674.

30
Chlorosulfonylation at the ortho or para position may
be carried out starting with a diazonium salt according
to a method similar to that described 1in patent
US-3663615 with 4-amino-3-chlorobenzoic acid.

35

The sulfonamides are obtained by the reaction o©of the
chlorosulfonylated derivatives in the presence of an
excess of amine in a solvent such as tetrahydrofuran,

at room temperature or under reflux.



25, 8634-8639. - 9 Oher acids and acid chlorides of
general formula (I11) my be obtained according to

net hods simlar to those described in patents

EP- 0556672, US-3801636 and in B - Chem Soc., (1927),

25, Chem Pharm Bull., (1992), 5 1789-1792, Aust. J.
Chen1i (13ﬁ4), }9?8-1950 and J.O C, 1980), 527. The

exa es [ ol | ' S t h r t] 0 -
Fow BEmBSuRISoP 1o S HVERRISh. Fthe oS dhanta s 0. ~oodrding
n ctoanal yseshodnd stilg IeR arid NVRafpecdgcr e t e  patent

HPLGL @R 084€N1 il g:‘i‘i&ﬂa}yc%fliﬂdﬂatﬂ%eﬁr Us€Srafdted with
the "enantioneric puritiés of the co [

) _ ) ounds aobt ai ned. .
TheanuRBeCY MAGESalSd A PO Kot h The- ReRGTRGEo bFL e, i
15 the exanplese CY espaibd ostibbsea®f poreskituircotanbonate.
of the table given lagter. |In the n

s.of th .
conpeigds, Sthe n AeTg YALAVESr t Olof Fﬁgz%(r%d, 1T S
lthed@@_s:lirib&ldy senvespdpsntspl i IE2P AP 1R, t hBEeAd06l74  and
ine;, it i el eted in {he ence. o 99 89 o Yo IO
sho Id3ﬁégigg r%ﬁl dced fe)‘let her ab{/l-leadl %gr x‘%&%{)ﬂ%ﬁg&ﬁg‘qar ve
1@ gapos25 Exanpibed (TonpetshtNoBE3B72585 and in Y. org.
t hr eq- 2- Chl,Qls9 N [543z ahki I 2.2 - 2- .
Chl @9+ N 5618z ahiseyclsel72. 2. 2] oct - 2-yl ) phenyl
ggt E"g]lﬁ 3C>|;tt ri ?Puoro#e?hyl benzam de hydrochl ori de 1:>1/

(2) ThePAgahi £ycd 0h2i@. AkestaBiybEphEnydommidlanboemula (IT11),
O benzyl oxi me_hydr ochl orj de

2..2 9.35
D el Y A0OE LN 80 o 12 h{KePRTIBL) flgup, may be
l?ﬂmi:’éparr]f%%cckﬁﬂﬁ:r@@ 35t lmmdls 3s gm{ 18r 6DontbRF fscribed
enzyl ox r | am hydproghl as.i.de 4 0 -

oyt 41 e o R REe o e e o e 7
f| asindeqli prath iltdm mel@iétlido 4t i8Ry, 1ot t he

m xture is heated under ref lux for 20 h. - 10 After
evaporation of the solvents under éﬁdu%ed pr.ess

d

t he Thssi RRZP5C dpFife B84 R alsH L Ehl%%?e&}yﬁ{ eFK%e may

280UBQUS RS- dS seRmaiied; ard iteti®ds known to persons
akilled in the art. Finally, the carbonylated benzcic
acids may be synthesized according to methods similar
to those described in patents US-3725417 and GB-913100
and in Chem. Pharm. Bull., (1988), 36(9), 3462-3467 and

25 J. Labelled Compd. Radiopharm., (1997), 39(&), 501-508.

The esters or amides may be introduced by direct
carbonylation with a strong base at the para position
of the acid, under the conditions described in

30 Tetrahedron Lett., (2000), 41, 3157-3160.

Finally, the cyano derivatives of benzoic acids are
obtained by heating a halogenated benzoic acid or ester
in the presence of potassium cyanide, a catalyst of the

35 tetrakistriphenylphosphinepalladium type, in a solvent
of the tetrahydrefuran type, according to a method
similar to that described in J. Org. Chem. (1967) 62,
25, B&34-8639.




5 extracted with chloroform After washing the

conbi ned organic phases, drying over sodiumsulfate

and evaporation of the solvent under reduced

pressure, the residue is purdifded by chromatography

on a silica gel colum, eluting wwth a m xture of

chl orater ecdded ab@ rmi:hhmiiloﬂitrérae @ff egobtoihefioonsly (IIT)

of a fracti S h
(e ot EhFROT RS o e reritige o oo
O bérzyirékede andpatesty @‘P-&#@tﬂ@ﬁ Fraet3dniass and in J.

corr ndikpg to (Hz4y azaki cyehah?. 2pi2atmCt BZrll (1992},
yl (phenyl ) met hanone O benzyl OXI me hydro 4f]l orid 3§“f950

59517Y8Pc17922. Aust. J. hem.

t hr god. & Azabigeycl el2..2. 2. ]oct 2- yI (phenyl)- 20

met hyl Jamne 1.3 g (34.32 mmol) of lithium alum num
hydride in suspension in 10 nml of tetrahydrofuran are
pl aged igxatpl2fE0 wiidthriet nec kel dis$ askt @ quhppedepptration ol
magnetic 25 stirri under itr, i psp . 212 tal
g (él 1 %chiom%?uggs 8% %h% 1%&6? hﬁrlg mernca
1¢ 7) l-cazalpicdyeles], 2 20 Yhec tTR-30nq g yshaet hanonred the HPLC

O b%@FVEOXEH‘ErQ%erSﬁuHﬁ' deod¥ erpddad i @t&@fdthﬁ:réz% a@a@hd the
the m xture 1s heated under_ref lux for 2 30 Af

coolENAGLt ORETES WUt iies RISy F6FPaurGe \iab(tﬁ“me
successwely 1.3 m of vvater and then 1.3 m of

aquequ sodi um hydr.oxid at 1 /oa f £
The T t%\“&ﬁ%ﬁ%od%‘ RN eetg’ olnmCé‘:’I?l t\g?é%ﬁmgs °
1the tHd | éxatpeles com*eﬂpoat:lectmndhoseed:{ice@h@r a¥sygelumn of
and .35 t Si s diluted with 1IN

hy dr:Jh It%‘r%lrice ggnide 3 (Lfecfm orof orm The organi c phase

i s separated and the aqueous phase is basified wth
aquUeQUS IMBALAs bE kd %@ﬁ?%ﬂﬁaét\Mﬂéidﬁém n_n forms part

=] e g .

chl or oform After washin conbi ﬂed or%anl % littin
phasds, thfr YR ov@Rd sbiae uARelil fatf e©BhY SfYSS 1or Spit g
26vapyy a&l‘l@gehbeoima\/ellinédet iedudedctpresisur ehe 1aBSegce of

of threo-[.1-azabic 2. ]loct:2- yI ) net

am P Pt ai ?hf%%for%ngofban mﬁgbi%:é/& B by a
cryaicahﬂxa]zehandmvlﬂbycralgwsed as it isin the next 5

st ep.

and

25 Example 1 (compound No. 3)

threo-2-Chloro-N- [ (1-azabicyclo[2.2.2]oct-2-y1l} phenyl-
methyl] -3-trifluoromethylbenzamide hydrochloride 1:1

30 1.1. (Z)-1l-Azabicyclo[2.2.2]oct-2-yl{phenyl)methanone

O-benzyloxime hydrochloride

2.2 g (9.35 mmol) of l-azabicyclo[2.2.2]oct-2-
vyl (phenyl)methanone (Chem. Commun., 1999, 1927-1928)
35 and 3 g (18.69 mmol) of benzyloxyhydroxylamine

hydrochloride in 50 ml of pyridine are introduced into
a 100 ml round-bottomed flask equipped with magnetic
stirring, and the mixture is heated under reflux for

20 h.



Mel ting point: 120-140C 1.3.
threo-2-Chloro-N-[ (I -azabicyclo[2.2.2]oct-2-yl)- 10
phenyl met hyl ]-3-trifl uoromet hyl benzam de
hydrochloride 1:1 0.51 g (2. 123pm0l) of
2-chloro-3-trifluoronethyl benzoic acid chloride in
solution in 5 mM of chloroformis 15 placed in a 100

m nd- bott oned fl ask equi pped w.t net j
Sti PRERG. | T IRe T EincE o 0190 §OUSES mlieTr Teduced
pot assissmrear borat e wes0Bie andsa dddldieidon wiftlp. g4gaker  and

(1. L), of threo:[] -azabieyclo-; o
[ 2. %%% i og%j-rg‘-'yll%[o eﬁé{l?anétgh I(P%gr?i nleS [ ﬁeggfﬁ%‘iﬁ%h iar?dZOlt, e
5 nexstachiesr P o FElpsefed™ n At hwafiipgr ¢he combined

stiphedral: rogRakeaper alfgd or ofeh. Abd&IuhydrsRilfzitry and

W th ter and diluting with chl orof or t he aqueous

phas¥aPerasiaratdd e FPLlvensds uggte'ra&egd;%cfhpressure, the

CE' %@fi@g;@ _ﬁftpurm@shgn@}x heheandi serchploy gani @ silica gel

phases, drying qver. sodiymsulfate and a '

t he “Sol4Fent Eﬂ&gFJF%dJ€§: pressire “he g#eg?égékﬁgorm and
1pur infetédnay .chr omat ography on a silica gel colum,

eluting with a m xture of chloroformand 30 nethanol

0.18 g of an oily product is obtained. The latter is .

di sgolered ane PtainAd df - propah-2- bract §oR CeErgspoRrfing to

hy dr@ghlQrd G AGhe 152Ut .eN Jidktpropanplertl )alet addek

and the m xture’is concentrated under 35 red %ed

pr eSSREEZH GBS ¢ % dude 4ohe Fol uffe ofapﬁg e
150l etresAfdreting i t uratdon, 0.Z5-g-ekabydyodblléri2dé.lect-2-

finally.isolated.in the - [ i NG

poi it ¢ -yﬂé%.q:h-anﬁle gggﬁe{oﬁ Zglch(%%np%dn 1.&%;5&3

t hr ea2, G0 AHTD- N-[ (| - azabi cycl o[ 2. 2. 2] oct - 2-

yl ) phenyl net hyl]-3-trifl uoronethyl benzam de 5
hydrochloride 1:1 0.36 g (1.38 mmwol) of

2, 6-1di2ch|6Er®RS- HriXaarsr R hlA -2 e RSt 2o 4(PREEY |
261. 38 mMmlaci1afl hgdnaxybenzo- triazole, 0.264 g (1.38

mol) of 1- [3 - (dinethyl am no) 10

propyl ] -3-ethyl carbodiim de hydrochloride in solution

1.3 g (34.32 mmol) of lithium aluminum hydride in

fraction

suspension in 10 ml of tetrahydrofuran are placed in a
250 ml three-necked flask equipped with magnetic
25 stirring under a nitrogen atmosphere, 2.2 g (6.16 mmol)
of (Z) -1-azabicyclo[2.2.2.]loct-2-yl (phenyl)methanone
O-benzyloxime hydrochloride are added in portions and

the mixture is heated under reflux for 2 h.

30 After cooling, the solution is hydrolyzed at 0°C with
successively 1.3 ml of water and then 1.3 ml of aqueous
sodium hydroxide at 15% and 3.9 ml of water. The
heterogeneous mixture 1is filtered on Celite®, the
filtrate is concentrated under reduced pressure and

35 then the residue is diluted with 1N hydrochloric acid
and chloroform. The organic phase is separated and the
aqueous phase is basified with aqueous ammonia. It is
extracted twice with chloroform. After washing the

combined organic phases, drying over sodium sulfate and




in 7 m of chloroformare introduced into a 100 ni

round- bottomed fl ask equi pped with magnetic stirring,

and the mxture is stirred at roomtenperature for 30

mn. 15 20 0.3 g (1.38 nmmol) -ofi1 -

t hreo-[1-azabi cycl o[ 2. 2. 2. ] oct - 2-
nyphegpkpnﬁh@yﬂhﬁﬁsmﬂ?wn@ohuﬁénnrbduﬁem rofessure, 1.25 g
c of o ' d I Xture | tigr

R e M e (i s
andadithet | mgew bt admest ofigy mEthehe %mr@otef phaBe Pl which
separalediandast 4:%q QXtERCted whbh o ohef orgn iAf tefe next
washi Ag the conmbi ned organic phases, drying over
BodB&fPsul fate and 25 evaporating the sol vent under

reduced pressure, the residue is purified by

chr omat ogr aphy on illicg gel colum, eluting with a
m x nﬁglgﬁ Eﬁﬂ@Fdf@Fﬁf&#@ thanol. 0.37 g of an oily
product is obtained. 30 The latter is dissolved in a

few of_, propan- I f r ri
aci &mgo'l & |r§r?9i§ﬁcé;lg)pr,§n-l\§?[ (g_a%rag%é%glétg! [2?1{% '?ﬁe@& £y1)
10 xture phecoioentyat ed -grdérl uoremetdy Lpeaganyds n
order topreduce thgeohure of the solvent. After
trituration, 0.35 g of hydrochloride is 35 finally
isolated in the formof a solid. Melting point:

§7gﬁﬁzﬁfk;EK@HHJgyﬁoiﬁgﬁboﬂndhhbrolé}trii3uoromethylbenzoic
- Qr.o- a ci nchonas-9-yl)-3-1rifl uogongt.hyl - .
e sie Ry OF bR ot agd iy izny 1ad THL WOE OB Msrorn 1
18a- §SaCedchiomaa- 3-0amime FoOn@4bgt f2medmidladskofequipped with
8a, 9R-C| onas: 9: (ci nghonigj_ne) 9 3
mml%fggjf&tg% ph%ﬁ%r?}rﬁﬁbsphﬁ]ne itg{egusgg%g’fa%ﬁgi ng?LﬁS n10'29 J
of t@-Aghywncdfur &f arrotisairsuucearberata 189 nP°C, and a

thr egrngaked 44 agkaeaui pRed 310 hh HRORAEES-Jli-BEBBICYclo-

under a nitrogen atnnspher%, %pq_3.5 m of a O.%.M]

sol Uti-on %of! Iffdrazd @hedd impthyllamine  in- solution  in
20 5 ml of chloroform is poured in and the mixture is

stirred at room temperature for 6 h.

After  hydrolyzing with water and diluting with
chloroform, the aqueous phase is separated and it is
25 extracted with chloroform. After washing the combined
organic phases, drying over sodium sulfate and
evaporating the solvent under reduced pressure, the
residue is purified by chromatography on a silica gel
column, eluting with a mixture of chloroform and

30 methanol. 0.18 g of an oily product is obtained.

The latter is dissolved in a few ml of propan-2-ol,

6 ml of a 0.1N hydrochloric acid solution in propan-2-

ol are added and the mixture is concentrated under
35 reduced pressure in order to reduce the volume of the

solvent. After trituration, 0.15 g of hydrochloride is

finally isolated in the form of a solid.

Melting point: 257-262°C.




benzene (3 nmol) are added. A solution of 0.55 ni
(2.75 mmol ) of diisopropylcarbodiimde in 1.5 nml of
tetrahydrofuran is added to this solution dropw se and
15 the mixture is heated at 40@2foer 16 h. 0.65 g (2.5
mmol ) of triphenyl phosphine is added and the mxture
IS shdaipe@ for(Bhprdund Mch M) of water is added and
the stirring is resumed for 6 h. 20 The m xture is
hydrol yzed with 1IN hydrochloric acid and diluted wth
chl aiofeerm, SHIE cijuesudi-phdse daditssilid l6d 2 Wttt -2-

aqu it S
Sﬁg% rﬁg}figrlre%}g&ﬁt e?’r tﬂv\I/ZL [ nﬁgq}co?bﬁ%émgﬂgm c 25
@hamrwcm}d@/éf lsodi um sul fate and evaporating the

sol vent under reduced pressure, 0.97 g of an orange-

colored oil is obtained contai ni 9S- ci nch
am e 3fhi @h ygjﬁgeameggdéa 2tﬁegg€gio§9 t§6 ugromethyl—
2- CHeOI=RriN- ( 82i%S- Cbncalaonag Q(ylja 3-ritriid 1) u@jfon’hw-roxybenzo—

yl benzam de hy I or| ceor din
des¢h5EY éga g 3 stafflng gﬁgh[g é?%mgﬁggggmlno
1mm|;)rcqu18& y&@mﬂ:&rﬁa@mwm@m@d@s 4rpspjution

of chborﬂ pt" | LLHOPOFBLY o DeDROLGaBELd OhlRS] 88 100 m2

and pot assi um car bonat e, ) g:
of aidurids-hshrtsinesh aﬁh quéﬂfﬂ%%l vedhi ﬁ“aﬂ}“?ﬁl%f S}'N ring,

hydraehl @hieC Agkdurdhei s agtaquephase rsomXxtdagdeshture for
wth chloroformand then the - 14 solvent is

evapdt &Y under reduced pressure. 0.26 g of
1bydrochloride is thus obtained in the formof a white

?glggé%gblkén pOI 1§? %%é%%oég]gégbﬁgy%%$y2 2.2.Joct-2-
2, 6}Gmhexr>ohmt(ms;lamza(1aazabse>}@mm 2. 2Poct52- mk  of

yl ) p‘%Flor Ic!?cﬁﬂé(' s aéi&[alif Lyar ikt hyddhenzapi dec hydeq- at room

(| S)tqfﬁg@)a@m&b?%%4$¥ﬁ?. 2.2.]oct-2-yl (phenyl) -
-gethylJamne D-tartrate

After hydrolyzing with water and diluting with
chleroform, the aqueous phase is separated and it 1is
extracted with chloroform. After washing the combined
organic phases, drying over sodium sulfate and
25 evaporating the solvent under reduced pressure, the
residue is purified by chromatography on a silica gel
column, eluting with a mixture of chloroform and

methanol. 0.37 g of an oily product is obtained.

30 The latter is dissolved in a few ml of propan-2-ol,
20 ml of a 0.1N hydrochloric acid solution in propan-2-
ol are added and the mixture is concentrated under
reduced pressure in order to reduce the volume of the
solvent. After trituration, 0.35 g of hydrochloride is
35 finally isolated in the form of a solid.
Melting point: 270-273°C.

Example 3 (compound No. 14)




15 9.4 g (43.45 mol) of
threo-[1-azabicycl o[ 2. 2.2.]oct - 2-

yl (phenyl ) net hyl ] am ne are dissolved in 150 m of

et hanol. A solution of 6.52 g {43-45 muol ) of
D-tartaric acid in solution in 200 mM of ethanol is
poupedni BroAfit ek cevapetathngahhe -sal) vert rufiderroedobed -

20 DLESSHLGy EyRahgridisebenhaces n 500 m of

sol of “water (9/1) and then
heated until dissolution is obtained. After 3
sucgessi ¥e_legl [,zati,gRse 5.39 g of

(155° [ 285 PORELERbEErbe s hthe

§2.2.2.]oct-2-yl (phenyl)nmethylJam ne D-tartrate are

25 gbtai ged. Melibi BgnRELRt: 1250235C.  §a] OR-sindhodan-9-ol
(c=0.6167 McOH). 4. 2. £ rrighenvi-
2, 6-piteRhendaine) 15)a74 2P 7%agabi £3cFBP2) 2. Sfoct EX 3B™Y
2'ybh@@?ﬁihﬁeﬁ&yéhé@dﬂéﬂdH uar aretrhy | 9 bengankldgdrofuran are
hydrochlaride 1.1 3.33 12.02_ymol ) :

2 GIBEERBFG: -J(Ifl'f?flauof%é Tt h??f%%n%%%}ée%cifdl%k equipped
1¢hl eticte hagsetiti ertiimi3®y .nl uofle35 hindtafogem apemosphere,
Placed 0 @ #00 Jd Lownd: et Laed sUraske gguirapgdciiddia in
magnetic stirring in the presence of 1.82 g (13.22
nmobereengot 48si e bar boitat é98e90C, PangPlat XoF utGion %P> ™

2.6 @ G2 f2170LE ofiifkShrbpeSratboazabiiayc] gh2. 2.8. 1  of
oct-2-yg&Phenyl)nethyl]ag%ng - 15 -&Pbt§HQ?d by wise and
basitRtEAYET S5 TeRe Sl #9%4RdcFPh&R ih S Fbi T4

1Dy exld agkiteie i1 Selattddomt @04 Moroflé ¢hl oroformi s
poured in and the m xture is stirred at room

tenperature for 6 h. 5 After hydrolyzing with water
and odilsut g ng 2wist hmmehl ordf oF ¥ Phéey iphage jadded and

sepanal %h:?{lﬂré'tiiss rexeacted Wd hnehl opokorn A tRater is
washi ng t'he conblneg organi ¢ phases, drying over
sodiagifssy laret éil'@uftﬂ(}”%drsaﬁ%gm%e@e I3 \)sergﬂ' under

oheduced pressure, the residue is purified by _

I L O AP, O A28 a8 Hy LU Ut ana
diluted with chloroform. The aqueous phase is basified
with aqueous ammonia and it is extracted gseveral times
with chloroform. After washing the combined organic

25 phases, drying over sodium sulfate and evaporating the
solvent under reduced pressure, 0.97 g of an orange-
colored oil is obtained containing 8, 9S-cinchonan-9-

amine which is used crude in the next step.

30 3.2. 2-Chloro-N- (8¢, 9S-cinchonan-9-yl)-3-trifluorometh-
ylbenzamide hydrochloride 2:1

According to the method described in Example 1.3,
starting with 0.97 g (3.3 mmol) of 8a,95-cinchonan-3-
35 amine, 0.84 g (3.4 mmol) of 2-chloro-3-trifluoromethyl-
benzoic acid chloride and 0.5 g (3.63 mmol) of
potassium carbonate, 0.360 g of oil 1is obtained which
is dissolved in 30 ml of 1N hydrochloric acid. The

aqueous phase is extracted with chloroform and then the




5.4 g of an oily product are obtained. 15 The latter

is dissolved in a fewm of chloroform 600 m of a
solution of ether saturated with hydrochloric acid

are added, and the m xture is 1g£oncentrated under

reduced pressure. The residue is 20 recrystallized
frogpetbyt asetabheordrédguefie?, Gedliceld qneddurfe (18)26 g of

S) (1- bi I 2.2.2 t-2- . :
V1 ) RRRYPRES R S5 (FTH uoPBRETRgI FBertfin T ©F @ vhite
hydsothfiori de are thus obtained. Melting point:
264;,268¢, gﬁgoﬁgégg§s§-§§§°é;(?&?;32; MgOf) (Exanpke,SmeoH) .

( conpoan
% hreo- N[ 1- Azabi cycl o[ 2. 2. 2] oct - 2-yl (4-fl uor ophenyl) -

et pykhn2e62diicBhgEand- fibr i ikyor omet hyl ) benzam de 30
hyd ide 1:1 5.1

1- Azabi cycl o[ 2. 2. 2] oct - 2-yl (4-fl uorophenyl ) - et hano
35 3. t1pgchiBrarEL) (0f) qui(nssl(idhrebiny4orib . af 2dpyt -2-

tetr rof uran, at .0 e.placed in, a .hree- -

neck Eﬁgﬁagimﬁﬁagﬁ]a?@gﬁ?lgﬁﬁgro e??ﬁ?ig%ﬁ%FT5§% hydro
1@t henlokadenltni fl uori de conpl ex are added dropw se

and the mxture is stirred for 30 mn at OC (solution

A . In- 16 parallel, 2. 47 (22 mmol ) of dr{

potaséiuﬁﬂﬁérﬂi2§mréxaéébpﬁyegoﬁp-8ﬁ2dﬂﬁct-2-y (phenyl) -

t et r ahydr@tukan aafi@ePpDacagdtirdted 250 m t hree-necked
flask under argon. The mi xture is cooled to -70C and

22 M of a 1IMsolution of sec 5 butyllithiumin the
1¢ycloQhexanglheanendsi Xt of eth¢22- ek rabieypbariad2i f. Joct-2-

dropwi se while the. tenperatur > t low -60& m1  of
(sog’m(ip n%’.)m&{ttpjly%éaengleof%ﬁ%e cgl |t|‘6€%3 ?Jhe e
sol etthamcA .i s Alel svbnedoby @fcarmuBa- | ke (43udd i Mipl) of
thepselytion B whibe jthesbegpesat ure bsokept 3@ alchanol is
aro&ﬁgaﬁ%ggacThe %?xﬁhresis kept stirri(g]b for 2 a. duced
2. 3pawled( 2 bt feBf CHRRPIRF&AI4 UG fesia) yhereauce
26N SR ithe?Gdlidfe tH rphyckdf i amoatmt 76€ ar solution
pla%%jéghgngg @néhé e%&%éfd(g&??kéﬁQeEh%E@%Eagaf until
dissolution is obtained. After 3 successive
recrystallizations, 5.3%2 g of (18)-[(28)-1-azabicyclo-
[2.2.2.]oct-2-y]1 (phenyl)methyl]amine D-tartrate are
25 obtained.
Melting point: 125-135°C.
[a]p?® = -46.1 (c=0.616; MeOH) .

4.2. 2,6-Dichloro-N-[{15)-[{(28) (1-azabicyclo[2.2.2]oct-
30 2—y1)pheny1methyl]—3—(trifluoromethyl)benzamide
hydrochloride 1:1

3.33 g (12.02 mmol) of 2,6-dichloro-3- (triflucro-
methyl)benzoic acid chloride in golution in 30 ml of
35 chloroform are placed in a 100 ml round-bottomed flask
equipped with magnetic stirring in the presence of
1.82 g (13.22 mmol) of potassium carbonate at 0°C, and
a solution of 2.6 g (12.02 mmol) of (18)-[(28)-1-
azabicyclo[2.2.2.]oct-2-yl (phenyl)methyl]amine



15 solution B is delivered by a cannul a-1i ke tube

while the tenperature is kept at around -70C. The
resulting solutionis left for 30 mn at -70C and
allowed to rise to -20C. The mxture is then

hydrolyzed with a 10% hydrochloric acid solution. The

m Xtelhealse@0bexbaattedawibh etheheaﬁalthehmthébed in 4.1,

aqueous phase ! s Laken, yBnand;BasLbiad; Wil h 3aueeus m o

GFe- o r5Te%t radted With ¢ orm an
t hethidreofotvens iuredpbrated Ghdern¥ddieedis stirred at

preﬁﬁﬁﬁeteﬂgﬁr£§§fgu§o%36 purified by flash

chromat ography on a silica gel 25 columm, eluting with
5a mxture of chloroformand nethanol. 0.53 g of

1- agapl ey clnfdi-A 2L Q@h 2wy khd- \Jﬁét@fophﬁ&” )HEIlhamﬁJg with
is thus obtained. in e forn1 ¥e||OMASh S

I\/bl(t"‘}ilh‘@r%%?ﬁlﬂ Goe7 RIS @ ase separate%lI Iand it is
1- Azabirsyeéo| zzlz;hZ] OflePefbiM: Mme&rphmrylh:)n@t hhanomembined

1.3 nl_of dineth squOX|de |n 40 of 5

tet?ﬁ%?ﬂ?%fLﬁih?%% 708 4FHETp] 25 i n adfggl Sphfage and
10neckedpbrasknandsre nisalogert, amded. 9ratiugedoxprgfsure, the

Chl?%égguél%smgﬂ ff@ﬁdgﬁdcg&eﬂﬁk%%r%%%frEhnhX%%ﬁﬁca gel

ept stirrin hi'§ t enper at ur e.
sol eplenof ngt%HSG mﬁh) 8t fllaciélb"ecy(ﬂfo[?@oﬁ%féfr“? and
- 1aetugﬁgifluorophenyl)nethanol in 40 m of

tetrah drofuran s add dr opwi After 30 mn, 4 n
(27565 b5 G o117 cPhoRaRF N Thr SE5AUBHTAL - 700 The

1Heact|on m xture is then stirred for 30 mn at -70C,

f
n%é?atLéktéxT ESHIQ?QQOEDSQ 9 MPOTbf chloroform,

Ure | S poure |n o an aqueous
annﬁﬁDaméolurﬁona anaOﬂhémOthNﬁ%te@b@@@éraﬁaﬁpﬁé§8d with

Wi tH 8?!)8}:1?895.31 y&%d organi c;phases ang drihed eMBiture is

soditm sulfate and 10 evaporated under reduc?]6 .
pr eSSOFENtTRECAesHRdRY | SCeHFTd | & WP LHF-onat Ggr ApAYIUE 1S

2PN Re8i/k€a10ekeqol BFam @ltukiing addduta mx.ure of of 2,6-
chlorofgrn1and

i - aZabf 9EP0P2[QE§F 2?25 3ﬂ(izﬁgﬁsys&ﬁé%yﬁ)né?ﬁanone

v1l)phenylmethyl] -3- (trifluoromethyl)benzamide
hydrochloride are thus obtained.
Melting point: 264-268°C.

25 [alp® = +61.1° (c=0.32; MeOH)

Example 5 (compound No. 26)
threo-N- [1-Azabicyclo[2.2.2]oct-2-y1 (4-fluorophenyl) -
methyl] -2, 6-dichloro-3- (trifluocromethyl)benzamide

30 hydrochloride 1:1

5.1 1-Azabicyclo[2.2.2]oct-2-y1(4-fluorophenyl) -
methanol

35 1.11 g (10 mmol) of gquinuclidine in 40 ml of dry
tetrahydrofuran at 0°C are placed in a 100 ml three-
necked flask under argon. 1.33 ml (10.5 mmol) of ether-
boron trifluoride complex are added dropwise and the

mixture is stirred for 30 min at 0°C (solution A). In



is thus obtained. 15 Melting point: 68-69C. 5.3
(2)-1- Azabi cycl o[ 2. 2. 2] octyl (4-fl uor ophenyl ) net h-
anone O benzyl oxi me hydrochl oride 20 According to the
procedure described in Exanpl @edl.-1, starting with
1.17 g (5 mmol ) of ketone, 1.4 g of (2)-

1- azahixyel o 2 2A72)] ect Ybe4- fimady ophEnydyyretdvdrsrei ge  tert-

nﬂz%' S, sl ey oo Pe e B e g5 plpces o0

25 4 hes e reht tmneeo:ﬁe@lhedr éééﬁkoﬁndWEI XA poIlRE: mixture is

202 ;9%
t hreo- &izablcyc?afz 2. 2]oct (4 quor%)]'VI 501utlon of sec-
Smetinatialt Heh Bm Accédi nd-t% th@%ﬂ@é@&éﬁ@ E‘é§%¥1?bed mgecure

1.2¢5 §tﬁm$1ﬁgar@ﬂgﬁu¥e@7ﬁh(d&5ﬁwﬂ@@|Whmﬂe the temperature
(2)-1-azabicyc] of

yl (i f Kg8tophRHy W)néphl? oI HTRy Boxi A njlipo.cnd Of cthe
chl gaddeiod, gcpé bblevidnazabiscyellov2r2P gty lqamngela-1ike

g‘eﬂ"@g/ghenx'mﬁt hanaming,{ i agh 61 SOLFAMRLLEEXEESS: is kept

10N- [ £6) at@Spd 1- 22 2B} cYoé oh2xRuPE ots - Rept (atirwbre- for 2 h.
phenyl )nethyl]-2, 6-dichloro-3 - 18

(trlfluoronethyl)benzan1de hydr_ochl| d A i .

t o 2hebprnoteddrem@eder |°§ed13191)%111010§d 24{ ;chf@]b#{aglr%%e 1

?2(%ogﬁgg?ﬁlzh§;|i¢r¢@%|tﬁzabétyéhngOfuran at -70°C are
y uor op an

moP}a6ed2i6- dt chf o g:ﬁhﬁ%# ?%g? %n%gﬁgr %%§§%

15*”@61de%oﬁh25 gs( HeA3vareld of pot assiwhe - Lhkponabe, while

thre [ yglo QGtyo

yi (80 SPBaNE Fehy 125, 6 areRBro 9o ri tars 10 2

met byllylbenmamsjeleﬁtotﬁcm nae, “Hﬂe@tpuﬂlof"(cca%lﬂ @n 3y owed to

gg{?gggog' %QgtgoF%%fégigﬁgeamsmd%?%Iﬁ?dralyzmi with a
i on of gaseous r oric_ac d
in &PRyl hKQ?@ﬁh1%E&?lru?ﬂ%§ nt505961?§{C 9@53 R

20 extracted with ether and then the agueous phase is

is

taken up and basified with agueous ammonia. The mixture
is extracted with chloroform and then the solvent is
evaporated under 7reduced pressure. The residue 1is
purified Dby flash chromatography on a silica gel
25 column, eluting with a wmixture of chloroform and
methanol. 0.53 g of 1l-azabicyclo[2.2.2]oct-2-yl{4-
fluorophenyl)methanol is thus obtained in the form of a
yellowish solid.
Melting point: 69-70°C.
30
5.2 1—Azabicyclo[2.2.2]oct—2—y1(4-f1uorophenyl)methn

anone

1.3 ml of dimethyl sulfoxide in 40 ml of
35 tetrahydrofuran at -70°C are placed in a 250 ml three-
necked flask under nitrogen, and 0.9 ml of oxalyl
chloride (11 mmol) is added dropwise and the mixture is
kept stirring for 30 min at this temperature. A

solution of 1 g (4.6 mmel) of l-azabicyclo[2.2.2]oct-2-




The ot her conpounds are obtai ned according to the

nmet hods described in Exanples 1, 2 and 5 from ot her
functionalized al dehydes. 20 The following Table 1
illustrates the chem cal structures of a few

conmpounds of the invention. In the "R' colum, -CH=CH2
dengt €s-al ubAybhgnplpmetnahbe iHRMO columd, GsHRhydrofuran

STRF AR 105 SIS S ot geep o

col um,
conpnuedhyhamheebase:ﬁdﬁaﬁ 24CHT0 g8noflas éeaCthH letuIe
hydiQCEhg{—ﬂ g% a WA deneies.@ trhbbuokgaceiat@n at 0°C
he conpoun 14, 19 to 23, 24 of the tabie exist in

580 aneé ﬁ?ﬁnoéﬁroilBeaérrﬁpﬁyE?@EﬁFéFPH@ form (see

table) solvated with one or nore water nDIecuIes The
nEounds 15 and 16 of the table forma pair

enahtf ofEFS URRi GFF RYE a?%?%daﬁyﬁ&%ﬁ%ﬂ%ﬂﬁWﬂ9q#ﬁ1§%%Ptlon

USIQﬁdaﬁﬂéﬂné&tfﬂﬁEéﬁrbeABrealmﬁmemdwlah silweniform. The

95/ 5 i sohexan ropan- 2-ol, m x urg, fo
conpoEAts“17% Eﬁ%ef8 afabldl'eglvesf?%e #?fﬁh futfifce  and
1mropeapoeateﬁheumébtlngeduﬂ@d pmnﬂﬁﬁurﬁi(nﬂh%aJ1651due is

rot ?%eﬁf ?e &Rﬂﬂﬁyﬂﬂ§r rhentableilicd)” %Fl column,

|nd ting point-with _deconposition.
NNNNNMng WY 13 rmwau of 4 £ha PFORCRTNRUNNgE hanol - 1 g

r xHeEHay LadabtdydIof$i$ -3 Hodkt -2-y1 (4-fluorophenyl) methanone
is thus obtained.
15 Melting point: 68-69°C,

5.3 (Z)-1-Azabicyclo[2.2.2}octyl (4-fluorophenyl)meth-

anone O-benzyloxime hydrochloride

20 According to the procedure described in Example 1.1,
starting with 1.17 g (5 mmol) of ketone, 1.4 g of (2) -
1-azabicyclo[2.2.2]octyl (4-flucrophenyl) methanone O-
benzyloxime hydrochloride are cbtained after
trituration, in ether, of the residue obtained after

25 the treatment of the reaction.

Melting point: 202-203°C.

5.4 threo-1-Azabicyclo[2.2.2]octyl (4-fluorcphenyl) -

methanamine
30
According to the procedure described in 1.2, starting
with 1.47 g (4.54 mmol) of (Z)-1l-azabicyclo[2.2.2]oct-
vl (4-fluorophenyl)methanone O-benzyloxime hydro-
chloride, 1 g of threo-l-azabicyclo[2.2.2]octyl(4-
35 fluorophenyl)methanamine (diastereoisomeric excess,

de=20%) .

5.5 N-[(8)-(28)-1-Azabicyclo[2.2.2]oct-2-yl{4-flucro-
phenyl)methyl]l -2, 6-dichlorc-3-
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(trifluoromethyl)benzamide hydrochloride 1:1

According to the procedure described in 1.3, starting

with 0.3%9 g (1.66 mmol) of threo-l-azabicyclo-

5 [2.2.2]octyl (4-fluorophenyl)methanamine, 0.5 g
(1.83 mmol) of 2,6-dichloro-3-trifluoromethylbenzoic
acid chloride, 0.25 g (1.83 mmol) of potassium

carbonate, 0.79 g of threo-N-[l-azabicyclo[2.2.2]joct-2-
vyl (4-fluorophenyl)methyl] -2, 6-dichloro-3- (triflucro-

10 methyl)benzamide 1is obtained, after purification by
chromatography, in the form of an oil which is salified
with a solution of gaseous hydrochloric acid in ethyl
ether.

Melting point: 2950-291°C.

15
The other compounds are obtained according to the
methods described in Examples 1, 2 and 5 from other

functionalized aldehydes.

20 The following Table 1 illustrates the chemical

structures of a few compounds of the invention.

In the "R" column, -CH=CH, denotes a vinyl group, in the
"R;" column, Ce¢Hs denotes a phenyl group and 4-CyHgN
25 denotes a quinolin-4-yl group. In the "Salt" column, -
denotes a compound in the base state, "HCl" denotes a

hydrochloride and "tfa" denotes a trifluorcacetate.

The compounds 14, 19 to 23, 24 of the table exist in
30 the hydrochloride or dihydrochloride form (see table)

solvated with one or more water molecules.

The compounds 15 and 16 of the table form a pair of
enantiomers which are separated by preparative HPLC
35 wusing a 20 pm CHIRACEL® AD column and, as solvent, a
95/5 isohexane/propan-2-ol mixture, likewise for the

compounds 17 and 18.

Table 2 gives the physical properties, the melting
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points and optical rotations of the compounds of the
table. " {d)" indicates a melting point with

decomposition.
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No. mp.(C 1 233-235

Table 2
No. fm.p. (°C} [eld® (%)
1 233-235 -
2 267-269 ~
3 257-262 -
4 270-273 -
5 315-316 -
6 319-320 -
7 >300 -
8 281-283 ~
9 359-361 -
10 |281-283 -
11 §347-349 -
12 {311-313 -
13 |316-318 - .
14 }185-205 -5.4 (c=0.986 MeOH)
15  |196-197 ~51.3 (c=1.03 MeOH)
16  |214-215 +48.2 (c=0.618 MeOH)
17 }264-268°C +61.1 {c=0.32 MeOH)
18 [265-268 -58.9 (c=0.3 MeOH).

19 {207-208 -
20 |214-215 -
21 |210-211 -
22 |215-217 -
23 |210-212 -
24 |336-339 -
25 |271-273 .
26  |290-291 -
27 [317-318 -
28 |314-315 .
29 |315-316 |-
30 {215-230 ,
31 |210-220 -




2 267-269 3 257-262 4 270-273 5 315-316 6 319-320
7 >300 8 281-283 9 359-361 10 281-283 11 347-349
12 311-313 13 316-318 14 185-205 15 196-197 16
214-215 17 264-268C 18 265-2%8 -19 207-208 20
214-215 21 210-211 22 215-217 23 210-212 24
336-339 25 271-273 26 290-291 27 317-318 28

Fan o [alDR I Rie Koot bR BLol) VBl 3 (oot 03

MeOH) +48[32(c$026183McOH) |{+61.1 (c=0.32 MOH)
33 275-280 -
34 338-344 -
35 285-300 +55.2 (¢=0.3 MeDH)
36 287-291 -
37 >300 -
38 232-234 -
35 289-291 -
40 124-126 -
41 154-15¢6 -
a2 254-25¢% -
43 280-282 -
44 162~164 +87.4 {c=0.32 ; MeOH)
45 275-277 +43.8 (c=0.32 ; MeOH)
46 181-193 +42.4 {c=0,32 ; MeOH)
47 234-23¢€ +53.2 {c=0.30 ; MeOH)
48 297-299 +21.32 {c=0.31 ; MeOH)
49 284-28¢6 +68.6 (c=0.32 ; MeOH)
50 244-24¢6 +41.31 ({¢c=0.30 ; MeOH)
51 1%4-196 +73.9 (c=0.29 ; MeOH)
52 105-108 +26.7 (c=0.30 ; MeOH)
53 169-171 +82.3 {c=0.30 ; MeOH)
54 298-300 +46.6 {c=0.31 ; MeOH)
55 213-215 +75.9 (c=0,30 ; MeCH)}
56 331-333 +67.9 (c=0.31 ; MeOH)
57 295-297 +79.4 (c=(.30 ; MeOH)
58 2£4-246 +16.1 (c=0.30 ; MeOH)
58 282-284 +26.4 {(c=0.31 ; M=OH)
60 235-237 +116.6 (c=0.295 ; MeQH)
61 278-280C +14.2 {(c=0.30 ; M=OH)
62 264-266 +40,5 {e=0.30 ; MeQH)




-58.9 (c=0.3 MeOH) a - 26 No.MP. (O[u] ,5( )
32328- 330 33275-280 34338-344 35295- 300+55. 2( ¢=0. 3
Me- OH) 36287-291 37>300 38232-234 39289-291 40124-126
41154- 156 42254- 256 43280- 282 #4162- 164+87. 4(c=0. 32

; MeOH) 45275- 277+43. 8(¢=0. 32 ; McOH)
46191- 193+42. 4(c 0,32 ; MOH) 47234 236+53. 2(¢=0. 30

; MOH) 482 9+213(c=0-3%
49284- 286+@@96(é&@ 8§50 NbCH) sb 4<23246+41 1(c=0. 30

; MeOH) 51194, 196+£3,96C=0. 29~ 530 ”
52105-108+%%%7( é §06 ?ggggq171+82.3(c:o.3o
 MeOH) 54298 3 Gﬂéﬁlsﬁc o 3]+8N@E}ﬂc—0 30 ; MeOH)
55213- 215 6331; 333+67..9 31
- MeOH) Soa 5t F79§§&c =0, 3c+§ %»6 SR Al
58244- 246k 1(jca@-3Q4; NbOH)+592825ﬂ84%26 #eoHD. 31
" McOH) 60235- 237+116, 6(0 29 ; McCOH)
61278- 280+, 2(|283 38 °; McOH)| ~62264- 266+40, 5( ¢=0. 30
 MeOH) No. jsep. (I0) [a] 25() 63128- 130+61. 9(c=0. 32; M OH)

68 291-293 -




64185- 187+81. 9(c=0. 30; MOH) 65329-331+45. 9(c=0. 29;

MeOH) 66242-244+8. 4(c=0.31 ; MeOH) 67284-286 68-

69291-293 - 28 The conpounds of the invention were
subjected to a series of pharpacological trials which
denonstrated their inportance as substances wth
then‘heeutdmpozmdé vidfy. theSt idyeonfidhe wemnspottjeafred to a
glycine_in es h Lve

P aReRErrer Ty bR  Eaa EAPLOPE Ity SutEch | ot racea
st uthedri n BP@(NEW@@I | &5 (hghis taagedepi Whehi al therapeutic
celgﬁg §§§g¢33|ng the native 10 human transporter

gl yt % asuring the radioactivity incorporated in

Y he presence or in the absence of the test conpound.
Thegeghls &f e (4 t WredchBra nenolgyRiind 0 mM8sk-NAMC  cells
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estimated_ ﬁghggxy%gﬂw?%ggr% Begaqgtcﬂaﬁ ELUELLAR  aciq)

and tirfin coun i S or me
M cbuféea G -PHEx7 - 4counites ah@r@fm@é@}cl@mt% 10 min at

conmpeupd ;s ded eﬁf@@&%epyeltcﬂgrl FOpudfd (control Og%tCh) ,

concentration of the conpound whi ch 30 reduces b
t heC¥p@éi -RE tc ATMBITEY 1 YO IqHgptrations, or of 10

20 mM glycine (determination of the nonspecific capture),
10 uM [**Clglycine (specific activity 112 mCi/mmol) are
then added. The incubation is continued for 10 min at
37°C, and the reaction is stopped by 2 washes with a
Krebs-HEPES buffer at pH 7.4. The radioactivity

25 incorporated by the c¢ells is then estimated after
adding 100 pl of liguid 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 1ICsy, the concentration of the compound which

30 reduces by 50% the specific capture of glycine, defined
by the difference in radiocactivity incorporated by the
control batch and the batch which received the glycine
at 10 mM.

35 The most active compounds of the invention, in this
test, have an ICsy of the order of 0.001 to 10 uM.

The individual results for some compounds are as
follows (ICsy in pM):




by the difference in radioactivity incorporated by the
control batch and the batch which received the glycine
at 10 mMM 35 The nobst active conpounds of the
invention, in this test, havean | C50 of the order of
0.001 to 10 AM The individual results for sone
corrpounds are as follows (IC50 in AM: - 29 Conpound
(;3(%29 npound No. 4 0. Compound No. 14
0 anfound Ro. 17 0,001 Tompound No. 26 0. 07
St UemeIRG Vi of4 t he i nhi bi t®r8P4ctivity of a conpound

on ¢hgsSari uie. of4 [ 14C] gl ycipiggy n nouse cortical 10
hom)genate I.ncreasi ng doses of t he conpound to be

Sst UeEPUHe Nadm hi stered by?tHl oral route
(prepasain®midy 24riturationoof7the test nolecule in a
nmortar in a 15 solution of Tween/ Methocel'mat 0.5%in
distilled water) or by the intraperitoneal route

(dissodwt evnvifot ld  thestimplletudey | acphystyl ofi @alcompound
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CTTOCTI U, o701 Wal €T,
10acc§ﬂ£@%§£the 20 sol ubi I|ty of the nol ecul e) to 20
to 25 g Iffa Gredo OF1 male mice on the day of the
experinment, The control roup |streted th the
veh RFEF AT e norﬁg/g NS o "be" Sfaied are
adnadirh i 1 it ¢ 0603 andbyt hetheeatowerilt ttrmtasre (pe¢pandnedn by
accor ol ng. { ot he, frol.gcul eég ? o]éé%lgigd i Af&SEtLPe in a
ani et 5 have  been hurrane decap| tation
15a gévkwt iomeohf Tueenh@eakmcﬁl?t gt |00|5’ lmhéh@dirltlelﬁdofwater)
each. apj,mal .S J dr{Emyed %dt(ée' dwgtsaﬁ@q 8ad of th
stored 3ﬂa4c or X?&C}i(')ézjigenrat -80C (i n both ( 30 casesl th% ©
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sanptechsathop@genized ian a de@bs HEPES buhfer sallutpdn  of
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20 solubility of the molecule) to 20 to 25 g Iffa Crédo
OF1 male mice on the day of the experiment. The control
group is treated with the wvehicle. The doses in mg/kg,
the route of administration and the treatment time are
determined according to the molecule to be studied.

25
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

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

35 nonspecific capture 1is determined by adding 10 mM
glycine to the control group. The reaction is stopped
by filtration under vacuum and the retained
radicactivity is estimated by solid scintillation by

counting on a Microbeta Tri-lux™ counter.



honogenate are incubated for 10 mn at room
tenperature in the presence of 10 nM L-al ani ne and
buffer. The 35 nonspecific capture is determ ned by
adding 10 M glycine to the-cemtrol group. The
reaction is stopped by filtration under vacuum and
the retained radioactivity is estinmated by solid

sciptillation by .cquntin a cr t -l ux'y"

coun e%?ﬁ}bﬁgcrAﬁfinﬁ'i? réQ%et%% éggﬁgﬁg'&Pe %ﬁll reduce
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t he conpound is eval uate 'bg its ED5O, the dose
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conpounds of ‘the invention, in this test, have an

ED50 of 0.1 to 5 ng/kg by the 10 intraperitonea

r ouTke Olmd¥t t petenal dampeundd udf ofhé heirtvweansiport afr this

gl ycine in,_nouse spin cord. h genate 15

cap?%?%’ of h[afEC] a&?yc?‘é@ byoji heB??anstﬁort%r é@?ﬁ i?y the
10st udhedapar hboseasproatecordbiiohbgenateé byubeasuri ng

the radi oactivity incorporated in the presence or in

t he absence of the conmpound to_be studied. 20 After
t heSEREYRPS hACetbaBEPANERAE| §lKEiNadip| popgeppgpal cord

CFlh8®bgeAkee Weighing 20 to 25 g on the day of the

experiment), the spinal cord of each aninmal is rapidly

renoved, wei ghed and stored on ice. The sanples are
1chonbgenczpduire @fKrEbs}4ERES [ By ( 2h25 transporter glyt2 is

hyd 1) pi [ J-eth I ' ' f .
DYCCOUNELEY ) RELSE! 081t PORERU GRS &) POt b euring
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conmpound to be studied at various concentrations, or
of 10 mMglycine in order to determ ne the

2000napeerftee capkule. hike [Cb4Q ralnscidls, (speEcd i crffa Crédo
SN g ol IO s d e, 340 L A0 M ote e

i s skpppedehy) 35 thiel tapdiriadn aowd@rofaeaoim amdmeie is rapidly
radkgﬁg%%&itXﬂéfbhed and stored on ice. The samples are
homogenized in a Krebs-HEPES ([4-(2-

25 hydroxyethyl)piperazine]l-ethanesulfonic 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
30 compound to be studied at various concentrations, or of
10 mM glycine in order to determine the nonspecific
capture. The [**
mCi/mmol) is then added for 10 min at 25°C at the final

Clglycine (specific activity = 112

concentration of 10 pgM. The reaction 1is stopped by
35 filtration under wvacuum and the radioactivity 1is

estimated by solid scintillation by counting on a

Microbeta Tri-lux™ counter.

The efficacy of the compound is determined by the

concentration ICs, capable of reducing by 50% the



estimated by solid scintillation by counting on a
M crobeta Tri-lux'" counter. The efficacy of the
compound is determ ned by the concentration |IC50
capabl e of reducing by 50%thes: 31 specific capture
of glycine, defined by the difference in
r adsmact i \d t yapneoe pofatBg diyne helebimaed| bpattk anidference
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active conpounds of the invention 1'n this test have
an Es0Pdich Heh srlerefl ed 2t he 1O WY Mlykeng C50 of
the conpound No. 17 is 0.69 yM 10 The results of the
trials carried out on the conpounds ,of the inventian
Sof PRt f3rire FPTPSHBWSt Rat CRReyRVEPEIPRNAR oS test
of Hde= ghiyciag braprpobtees geybl owvhtehioape.
predom nantly present in the brain, and of the
glycine transporters glyt2, which are predom nantly
15 Tnesenh ©h the spmpalindoRd. Theisofpéband®. accor di ng
to the invention can therefore be used for the
preparation of nedi canents, in particular of
lonedittamenssl F AhPbi theg trHalg yerel e 0ok apspéheecompounds

9l yd¢ @and/ ohvahytén mu?er@&%@ O Yehnif 02 20PF h8hoRT thk® they

aspects, the. subject the invention is nedicanents _ .

whiTHe cbiprPikoss E’Sn‘ﬁg’t‘ﬁwcgjo\fmfr&ﬁ N angpyrters gglytl which

additd opaledsdlimatareobra2bentt him phar mheauti,cabkhyl of the

acceptabl e acid, or .a hydrat or sql vat e of__t .

ot iy (19 e Bipdlinde tof pppreminantly
15i nveersseort may e useidhdh cqeadticul ar for the treatnent

of behavi oral disorders 30 associated with denenti a,

psychoses, in particular schizophrenia (deficient

f orThanECPPoEnes i ECPsfAdark® Hiut &nvenehpBnran therefore

teﬁtweflpyﬁ?gadalfc}&ynp@@@s bfa%@eatf%n neyr ol @pll €smehOE, in
e trea nt of various fornms of . anxi.ety, panic :
at t%c‘gﬁ%i a8t ob‘%"‘é@%‘?%‘?’&‘bﬁpuﬁéﬁ\}é’”&'% i so‘?la%r sglyeine
20of ortddrespgoeadrenglwfl veid Ons goytis. of  depressi on,

i ncl udi ng psychotic depression, for the treatnent of

di sorders due to al cohol abuse or to w thdrawal fron1_
al cBhot, zexonflihehbvi emotinegr def sits aspects, the subject

of the invention 1s medicaments which comprise a
compound of formula (I), or an additional salt thereof
25 with a pharmaceutically acceptable acid, or a hydrate

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

The compounds o©of the invention mwmay be used 1in
particular for the treatment of behavicoral disorders
30 associated with dementia, psychoses, 1in particular
schizophrenia (deficient form and prcductive form) and
acute or chronic extrapyramidal symptoms induced by
neuroleptics, for the treatment of wvarious forms of
anxiety, panic attacks, phobias, obsessive-compulsive
35 disorders, for the treatment of various forms of
depression, including psychotic depression, for the
treatment of disorders due to alcochol abuse or to
withdrawal from alcohol, sexual behavior disorders,

food intake disorders, and fcr the treatment of



food intake disorders, and for the treatnent of - 32

m grai ne. Moreover, the conpounds of the invention nay
be used for the treatnent of painful nuscul ar
contractures in 5 rheunmat ol ogyzand i n acute spi na

pat hol ogy, for the treatnent of spastic contractures
of medukiaey or cerebral origin, for the synptomatic
treatment of acute and subacute pain of mld to
noderate intensity, for the treatnent of intense
andtorecheoni thparappofind® néurbgennyepailpnamdy be used
rebeblipys alglbachorg Eh?aﬁh?ﬁﬁ”ﬁﬂgcug% Papkikpaeluges in
di sease and_ of Parkinsonfan s tons o
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epi | eps artial epilepsy with a sinple _or co 15
synﬁ?EﬁéF@Eo@?lgﬁPxeéoFoF EHWPEPWQEESpFFgﬁFWgEt of acute

syndnanegbasudespgppheseninilld anombéeranti epckeptity, for
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CO”BQSbékEQ§SBHWEagEbQQs@” ofll B8t buey1dasRigh BlmbeBSE of
one conpound accor invention, in orm
of aegﬁaﬁﬁaééaraéaVPyoaéEéﬁta§|éndga§é B sgnrodeptics,
50|Y@Eethéneréathgﬁtf@E”bQﬁmﬁr?‘éhdr%ec%ﬁdﬂ&?rgenerallzed
approgilate with gne _or..more syi abl e, ﬁ |ent 1
Sai BP&xEPPYenPerhi81cRBLLRPEYCHLAMNG Bo"PhE ©F Cotiplex
1Pphasyapevinhcal odosagexkdr iramd thd dederedpriddetat 30
adm_nistration,. Th Lpaceutic oSt t i
ACcBIARES Bt EHDBTETBEE kb At Be PiraRhiaopsi
or akresbbkehhgual, 1nSWDO@taﬁé@9§¢ ﬁqﬁréﬁ@séaﬁéﬁment Of
'ntéﬁggpogﬁne5°pbﬁa|fo§5nbﬁE6§EE%%E%§bn i ntranasal ,
transdefmafl, réctal or intraocular adm nistration.
The unit forns for admi nistration nay be, for exanple,

dabbﬁbs gebpdén capsul ese grppubest powdensigial ier also
pharmaceutlcal compogitions containing an effective
dose of at 1least one compound according to the
invention, in the form of a pharmaceutically acceptable

base or salt or solvate, and in the form of a mixture,

25 where appropriate, with one or more suitable
excipients.
Said excipients are chosen according to the

pharmaceutical dosage form and the desired mode of

30 administration.

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

intraocular administraticn.

The unit forms for administration may be, for example,

tablets, gelatin capsules, granules, powders, oral or



i njectabl e solutions or suspensions, patches or
suppositories. For topical admnistration, it is

possi bl e to envisage ointnents, lotions and collyria.

5 By way of exanple, a unit forkmfor adm nistration of

a conpound according to the invention in tablet form
mayintenpabde tr&DIuﬂiQw$ngcnnnpenep&ssiﬁospounpatches or

acc : in 53, _
%? %%%%% $%§e sog g ggcgl Cotn starchi érg {2 s
FNdP@%§bbb®yrﬂe@hy¥%@9¢uPb@éanzs nﬁotwagﬁegngn¢011yr1a

stearate 3.0 ng 15 Said unit forns contain doses in
order to allow a daily admnistration of 0.01 to 20

By BY HaYi 9€ irGrBdicent® Wett kEoBr bedy aEigHscration of a
aCCQ@ﬂp@@naOatbergahgmubfﬂﬁénlﬁ&bﬁbemﬁ MRy thelet form may
specific. caseé mﬁ gg gher or |ower dosages are

approprT ate: “4% QWYed GOMRBESHEPArt from the

scope of the invention. According to the usua

praé$n§ %&h§c€ﬁ§§g§%a98r9ﬂé'9%$e£9 oftach papi gn

det er tor accor o t he nbde o g25
1lhdn¥ﬁm%t¢@l|on the wei ght and the response2d} - 3ai @

DatCﬁ@écaﬁh@lpé§§eﬁédiﬁment'On according tg htggother
aspects, also relates to a nethod for treatin %he

pat hoTBgPERTSB i ndi cat ed above, which conpri3ed Fe
adnmpﬁﬁbi@pr@pylm@thﬁl@allﬁnbseof an effect2v25dm§e of

%gound accorQ*ng to the invention, ? of its
phar Ut P Raft§7 3cCept abl e salts or the hgd al'és or
15sol vates. WD 2005/037783 - 34 - PCT/ FR2004/ 002643

(I)é%??up f§CgHPﬁH”QDEQEEﬁSBBEQE”QnF%r@%%e%% d19 IR daily
admlnlstratlon of 0.0l to 20 mg of active ingredient

per kg of body weight, according to the galenic form.

20 There may be specific cases where higher or lower
dosages are appropriate; such dosages do not depart
from the scope of the invention. According to the usual
practice, the dosage appropriate for each patient 1is
determined by the doctor according to the mode of

25 administration, the weight and the response of said

patient.

The present invention, according to its other aspects,
algo relates to a method for treating the pathclogies
30 indicated above, which comprises the administration, to
a patient, of an effective dose of a compound according
to the invention, or one of its pharmaceutically

acceptable salts or the hydrates or solvates.



R represents a hydrogen atomor a vinyl group; n
represents 0 or 1 or 2 when R represents a hydrogen
atomand n represents 1 when R represents a vinyl 10

gr oup; 2005 EépBe3eBts a group of34ornul a CH BECTAFR2004/002643
nitrogen atom when R represents a hydrogen atom and X
represents a group of fornmula CH when R represents a

vinyl group; Rl represents e'iher a phenyl or napht hyl
group 15 optionally substitut@d™With one or nore

substituents chosen from hal ogen atons, |inear or
br anched - I d -
R R i

group, or a heteroaryl group chosen fromthe thienyl,
pyridinyl, 20 oxazolyl, furanyl, thtazolyl,

gui nolinyl, and isoquinolinyl oups; R2 represents
ei ther a hydrogen atom or nore substituents
chosen from hal ogen at ons/ an zhrifluoronethyl,
(C1-Cp)al kyl, (C1 hi enyl, 25 phenyl oxy,
hydr oxyl, nmercapto, thi o(Cl-§6)al kyl and cyano groups
or a group of general %ﬁrnula -NRAR5, SQZNR4R5, -S02-
(C2-C6) al kyl, -S& yl, -CONR4R5, -COORI, -CO
-(Cl1-C6)al kyl, -CG phenyl, -NHCORB, -NHSQ2{{¢l-C6) -
35 al kyl, -NHSO2-j and - NHSO2NR4R5 or a group of
formul a - OCF20 ¢ ed at the 2- and 3-positions of
t he phenyl group Rups (Cl-C6) al kyl, (Cl-C6)

al koxy, -S02- L alkyl, 5 -CO (Cl-C6)al kyl and

- NHS02- (C1- C6) al kyl™ being optionally substituted with
one or nore groups R3; the groups phenyl, -SM2-phenyl,
- CQiphehythand - NHSO2- phenyl being optionally

subst | Li.h_a ; pre Qgen
atoﬁjk%gggg%ﬁ%%y?,h?égggﬁﬁgPﬁggygglé giﬂgaRgﬁgﬂéfoup
R4 andeR3esepteséntor i hdeperddeniey Bf repgkseriyer a ghydrogen
hydgeggn atemor @ptele@fl abkylhdhoup oepPhadsR5a vinyl
form with the nitrogen atom bearing thema

1Gyr#6PiEine ring, a piperidine ring or a norpholine
ri ng; represents a group of formula CH or a nitrogen atom

when R represents a hydrogen atom and X represents a
group of formula CH when R represents a vinyl group;
R; represents either a phenyl or naphthyl group
15 optionally substituted with one or more substituents
chosen from halogen atoms, linear or branched (C;-
Ce)alkyl, hydroxyl and (C1-Cg)alkoxy  groups, the
trifluoromethyl group, or a c¢yclchexyl group, or a
hetercaryl group chosen from the thienyl, pyridinyl,
20 oxazolyl, furanyl, thiazolyl, quinolinyl, and
isoquinolinyl groups;
R; represents either a hydrogen atom, or one or more
substituents chosen from halcgen atoms and the
trifluoromethyl, (C1-Cg)alkyl, (Ci-Cglalkoxy, thienyl,
25 phenyloxy, hydroxyl, mercapto, thio(C;-C¢)alkyl and
cyano groups or a group of general formula -NR4Rs,
SO:NR4R:, —SOZ—(C%—Cs)alkyl, -80;-phenyl, -CONR4Rs, -CCOOR,,
-CO- (C;-Cgalkyl, ~-CO-phenyl, -NHCORg, -NHSO,- (C;-Ce¢)-




15 R6 represents a hydrogen atom a hal ogen atom a
trifluoronethyl group, a cyano group, a hydroxyl

group, a nercapto group, a (Cl-C6)al kyl or

(Cl1l-Co6) al koxy group; R7 represerts a hydrogen atom or

a (Cl-C6)al kyl group optionally substituted with one

or avotrel gr othisSR3 phemyd ZaweHWHSgIzNaprptdronai | wroup of

su é%&“%ﬁd _Whthha greupy @Qr gsent ROSlthFS of

(Cl gr oup opt1 ona I y Sstit ut e one
R¥r®iPa (Cl- Cs)al koxy group, or a phenyl

gr% Qﬁé@@' #dl C%EQ%HLW e, %J)%l@cc@iyourls@ %? ¢ alkyl,
t he form of ree base or an addltlon salt W th

San g d(clofcséa%lzﬂ‘af:‘é‘dor NBHSOa ot Vet Lyl Pird "ol Ly
as glmdtethidd chaiindne charmsterdZzesbs im;that it is of

the threo confi uratlon 0 3. e co ou
e HEPORPE R e et BT UG TR it HHSO:-
r eprlesent sodimy dpt donadhey coulpouind. aesd oh:auEmemi growb aikdn
h ' | represe gr f
R i e Sl Sle g FOE PECBESn 0 01 1HB-6D alkoxy
100ha?lactf§hiRzeﬂl”OPP that R represents a hydrogen atom -

36 R 6. adhie ®ONPEYRLsaacCl Al it d &A@ Bf cach other, a
characterized in that n represents 1. 7. The conpound

as BIHIARN | AtePaPm 6 (haFat? BT+ edroBpPi ATt Rt 2RF Ks form
r epﬁﬁ&entﬂse aﬂﬂl@ﬁ&é@ﬁaht@imsb@athhgt edemhanplyrx@muﬂﬂnes ring,
amané characteri zed q%f; it.consists of a
PRY =t s

A ne
conapo%%era% T ned | 7 che ot TR 7. 10 9. A
15phatdracepriesanteonpos ityidowrgechardcter i zed hadogerat attom, a

i R A

excd prearts %Duprhea ube -6¥%) albﬁﬂrp@‘u”ndlcof o Gl @1Pup;
as g at@@ﬂeé@nté)n% Hy@taha® Litbm lof OR the-ce)alkyl group
F”(%%gfgﬂégiy sgbstltuted with one or more groups R;, or a
20 phenyl group optiocnally substituted with a group Rsg;
Rs represents a (C1-Cs)alkyl group optionally
substituted with one or more groups R;, or a (C;-
Ce) alkoxy group, or a phenyl group optionally
substituted with a group Rg, ‘
25 in the form of a free base or of an addition salt with

an acid, cf a hydrate or of a solvate.

2. The compound as claimed in claim 1, characterized
in that it is of the threo configuraticn.

30
3. The compound as claimed in either of claims 1 and

2, characterized in that n represents 0 or 1.

4. The compound as claimed in claim 3, characterized

35 in that X represents a group of formula CH.

5. The compound as claimed in claim 4, characterized

in that R represents a hydrogen atom.



medi canment intended for the the treatnent of

behavi oral disorders associated with denentia, of
psychoses, of 20 various forms of anxiety, panic

attacks, phobias, obsessive:-cggpul sive disorders, of
various fornms of depression, of disorders due to

al cohol Eheseocopouad wst helr swwedd f {aM-akeaha ), éﬁa%gﬁterlzed

behayi o 9'@°ﬁ%§£%ﬁen£oog i nt ake di sorders, ‘and of

m gr ai ne. € '0Se” 0f a conpound of formil a (1)
as claimed in one of clainms 1 to 7, for the

prepar attpea @Bm@ouﬂadb%a@%gl JHefgegl%o%aﬁEfﬁ¥§%§§terlzed

treatnegt of contractures,
di sBasedhd Fof TERERISEIGS @ 3@p§y¢mabh}3 sobsepithepsly ,phenyl
of gtxesl. forms and other epileptic syndrones as a
suppl ement to another antiepileptic treatment, or in
nonot her apy, of sleep apnea, and for neuroprotection.

8. A medicament, characterized in that it consists of

a compound as claimed in one of claims 1 to 7.

10
9. A pharmaceutical composition, characterized in
that it comprises a compound as claimed in one of
claims 1 to 7, and at 1least one pharmaceutically
acceptable excipient.

15

10. The use of a compound of formula (I) as claimed in
one of claims 1 to 7 for the preparation of a
medicament intended for the the treatment of behavioral
disorders associated with dementia, of psychoses, of

20 various forms of anxiety, panic attacks, phobias,
Obsessive-compulsive disorders, of various forms of
depression, of disorders due to alcohol abuse or to
withdrawal from alcohol, sexual behavior disorders,
food intake disorders, and of migraine.

25
11. The use of a compound of formula (I) as claimed in
one of claims 1 to 7, for the preparation of a
medicament intended for the treatment of contractures,
of pain, of Parkinson's digease and of Parkinsonian

30 symptoms, of epilepsy, of mixed forms and other
epileptic syndromes as a supplement to  another
antiepileptic treatment, or in monotherapy, of sleep

apnea, and for neuroprotection.




