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WD 2008/ 037881 1 PCT/ FR2007/ 001545 DERI VATI VES OF
PYRROLI ZI NE, | NDOLI ZI NE AND QUI NOLI ZI NE, PREPARATI ON
THEREOF AND THERAPEUTI C USE THERECF A subject-matter

avobhwRt@sent invention is py[rol I zine, indoli zﬁ@muummsﬁ
and quinolizine 5 derivatives, their preparation and

e PR RO e, iSpERARRD GO,

~(11CHZpREp IoikaHEk@tﬁ ﬁmn@}(ﬂqnc@sﬂ T MR

m and n eac epresent one anot her,

the nunber 1 or represents a group chosen from
the enyI na th 1 ,. haphth-2-yl | _pyridi
Y8 eﬁt‘@aW E 9 areﬁer& {pventqly i pETylizing dpg‘ﬂhzsn% pod quinolizine

tRLHERIRS yﬁe%g}}hmﬁén Xﬁdbfh%ﬂflﬁéﬁﬁ%% ic % l?c%go oxazol - 2-yl

groups, g possI oup optionally
to be substituted by one or 20 nore substituents
chosen from hal ogen atons and (G - C6) alk¥ :
(Ihg-compeyrds | |tb@ymventtoe@9m§wélteﬁ1%¢perel oyl Ry | |

(G C6) al koxy, (C3-C7)cygl oal kyl oxy, (C3-C7)cycl o-

al kyl (O - 06) al kyl oxy, ¢C “€Byhl kylt hio,
(C3-C7) cycl oal kyl t hiro; \( C3 Cﬁ)e%%loalkyl- (C
1- C6) al kyl t hi o, mong- oN po ro(Gi -C6)al kyl and
nmono- or pol yfl uoro( al onxy groups, 25 R
represents either a hydrog QL of0 or one or nore
substituents, identical to or d¢ifferent fromone
anot her, chosen from hal ogen atons and nono- or

pol yfl uoro(G - C6) al kyl and @ or

pol yfl uoro(C - C6) al kyl oxy, | RG - C6) al kyl
branched or cyclic (C3-C7)al
(C3-C7)cycl oal kyl (A -C6) al kyl, (G -C6)a{kpxy,
@S3hieh) cycl oal kyl oxy, (C3-C7)cycl o-

al kyl (Cr Ce) al kyl oxy, (d -C6)al kylthio, cyano, am no,

phamd/n eacmeprysent bedepepdently@f omb aml)@u ﬂhy Insuulbpmb ayL,,

%%r borr%ta'geé 1&] 5&" kogf}/car : p%eny;i‘, naphth-1-yl, naphth-2-yl, pyridin-2-yi,
pyridin-3-yl, pyridin-4-yl, furan-2-yl, furan-3-yl, thien-2-yl, thien-3-yl, thiazol-2-yl and
oxazol-2-yl groups, it being possible for this group Ar optionally to be substituted by one or
more substituents chosen from halogen atoms and (C;-Cgalkyl, (C;-Cq)cycloalkyl,
(C3-Cq)eycloalkyl{Ci-Cylalkyl, (C;-Celalkoxy, (Cs-Cq)eycloalkyloxy, (Cs-Cr)cyclo-
alkyl(C:-Celalkyloxy, (C;-Celalkyithio, (C;-Cr)cycloalkylthio, (C;-Cr)cycloalkyl-
(Ci-Cg)alkylthio, mono- or polyfluoro{C;-Cs)alkyl and mono- or polyfluoro(C;-Cs)alkyloxy
groups,

R represents either a hydrogen atom or one or more substituents, identical to or different
from one another, chosen from halogen atoms and mono- or polyfluoro(C;-Ce)alkyl and
mono- or polyfluoro(C:-Cg)alkyloxy, linear (C;-Cg)alkyl, branched or cyclic (C;-Cy)alkyl,
(C5-Cy)eycloalkyl(Ci-Celalkyl, (Ci-Cglalkoxy, (C;-Cr)ecycloalkyloxy, (Cs-Co)eycle-
alkyl{(Ci-Cglalkyloxy, (C;-Cg)alkylthio, cyano, amino, phenyl, acetyl, benzoyl,
(C1-Ce)alkylsulphonyl, carboxyl, (C;-Ce)alkoxycarbonyl and pentaftuorosulphanyl groups.

The compounds of general formula () have three asymmetric centres; they can exist in the

form of enantiomers or of threo or erythro diastereoisomers with a cis or trans
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The conpounds of general formula (1) have three
asymmetric centres; they can exist in the form of
enantioners or of threo or erythro diastereoi soners
Wik d 2dbsfobisPr trans WO 2008/ 037881 2 PCT/ FR2007/ %11%007,001545
stereochem stry of the substituent of the bicycle, or

f such. isoners.. They can .also exist in

? E@? %?ﬁi@iﬁ%?@é sybsdiduent of thﬁétfﬂ?]ieo?? ag amixtugg efpugl jsgmers. They can
'fa,fyo% s@fln ﬁ%l fﬁ?&l%% e b%es ?f’ g&cﬂ‘ﬁgl’? %ﬂﬁ%@ %crlhﬁgllri&g& (f)fosromrates or of

Abi Aat | ons or associati ons
mblyéatds amnedly inwhd Rimeif c:vmbﬂﬁa@o:&@rmﬁblan&tmmroahﬁﬁe molecules of
and solvates also formpart of the invention. 5 Anpbng
¢ g R POl omt Sheh inibieies momsolsates slse foginan fthe invention.
conmpounds is conposed of the conpounds for which: Ar
represents a group chosen fromthe phenyl,

PWrhétighthe cMinpoMsl dfithe BrvithtionR M Ifirst grodp ¥ corh;hju(ﬂﬂs isZcoriposed of the
and thien-3-yl groups it belng possible for this

gﬁ@mpomdstfplthlﬁ 1y to be substituted by 10 one or
e subs{gltuent cho al ogen a |}d

rf(‘%isgp )?1 gI'OLtp l'ga%ﬁw Pyrids 11-2~y pyndm— ~yl, pyridin-4-yl, thien-
gfl Grfd G- 93l %’Mhﬁﬁtb@ﬁ@b&‘ﬂﬁle fdrhis SRl ArSpMonally to be substituted by

C7) cycl oal | ox C7) cycl o-
aDRfyDl( mprmjastltkgntmlgoser( @pnﬂ@jczgeny.tm and (C1-Ce)alkyl, (C;5-Cr)eycloalkyl,

e OSBRIt DRiSs (s RS P jer Garuiestiodayar i-Creyelo

aaﬂtyltew: )agfylcsael yfl E@lf-@?)alfcﬁthlge) a'(@@)@ycﬁmyﬁﬁlo 15 (C5-Coeyclo-

n an bei'ng as defi ned above.
cePr&pt(Gn&)atnyltﬂltve mnentqropolyﬁume(ﬁlnﬁﬁ)gﬂcgh pmdf mono- or polyfluoro-

c s, is conposed of the conpounds for which: Ar
ggpgééﬁfy oxX SPSp chosen from the phenyl,

PY, hdinf R3pethg 8NEbin3l 8w Y!  groups, it bei ng 20
possi bl e for this group Ar optionally to be

substituted by one or nore substituents, identical to

different fr e.anot her, chagsen from hal ogen
a{*mlg the,comppaysg Spf Dgsmgn%@l & EFGORd ETAPARS som i§ ¢panposed of the

c ¥ale] invention, a third group of conpounds
ig&ggnpogggjw%l&t%he 25 conpounds for which: R

r Ap regsesehis agirbuechogerhfroiabiephelyh pyadind @l @ thiei-8-yl groups, it being
substit uent s, identical to or different from one
aﬂ‘éﬁs’rbéﬁ’ or HiBeieRp AF eRsionally e substituted i oRpPIINOKgsubstituents, identical

‘%f‘ilﬁ%:egtg%m%‘} %{1{%%%%}:9%@ Foflhalogsn 2995 ky1 and
pﬁﬂ hahd RObedsthdeamps aggveups,

Among the compounds of the invention, a third group of compounds is composed of the
compounds for which:

R represents either a hydrogen atom or one or more substituents, identical to or different
from one another, chosen from halogen atoms and mono- or polyfluoro(C;-C¢)alkyl, mono-
or polyfluoro(C;-Cg)alkyloxy, linear (C;-Cg)alky!l and pentafluorosulphanyl groups,

m, nt and Ar being as defined above.

Among the compounds of the invention, a fourth group of compounds is composed of the
compounds for which:

- m and n each represent, independently of one another, the number 1 or 2,
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in, n and Ar being as defined above. 30 Anobng the
conpounds of the invention, a fourth group of
conmpounds is conposed of the conpounds for which: -

| v bgdsisRgCch represent, indepepdently of one anqgther
the nunber 1 or 2, WD 2008/ 0372?81 3 PCT/ FR2007/ 0%@@2007,'001545

resents a group chosen fromthe phenyl,

- re
pyf-’*r FAPRESSUts B SER chpseadtom ghe p@mdgsmdm-wémgmep&;n gdobps, it being

f i to stituted one

Pt B g R oA o sPodyd B oo g e RlGen atoms,

hyErrqgenana;t ehilieOd hATREg N atdkR 0@ oﬁé’@ﬁhbfe‘éﬁﬂ!&tﬁu fdtéj S¥nti€alto or different
ﬁpor different from one another, chosen

C

Brang@nether, chrsemomy¢hlonne ndube metiyhytifluoromethyl, trifluoromethoxy

t L 3.and pentafl uorosul phanyl groups.
Mdr#éﬂ?dﬁ@mgotgﬁ%ﬁ%??’&g&? Sthe invention, a fifth group of

conmpounds i s conposed of the follow ng conpounds:
trans-threo-2- Chl oro- N-[ (oct ahydr oi ndol i zi n-5-yl ) pheny
| #EORg e @mpauntls of brrateption, 1:0fi ik grau dfeohipduadsHk @bm@6sed of the

1f°i11°wm SSPRP8EE chl or o- N- [ (oct ahydr oi ndol i zi n-5-yl ) phe
I’rymethfb)bl-ﬂ CBldré N [(H&ﬁ@j@&ﬂbf&hmpg%ﬁﬂk&ﬁm@%ﬁ]%@fﬁmmmewﬂ-
theaﬁ@mﬁhﬂ‘@émghlenﬂx l:ﬂl oro N-[ (oct ahydroi ndol i zi n-5-yl ) p

b de
Eﬁ%bﬁﬁ%&#%ﬁ@ E)%\If i’?, er 1ngoilzm- (—eyr']l)zpalllrgnyhnethyl] -3-trifluoromethyl-

theaRsmide Hydyoenidride Piichl or o- N-[ (oct ahydr oi ndol i zi n- 5-yI
)phenéﬁmst hyl]-3-trifluoronethyl- benzam de

Hly@qs-d p@sG-Bichlore-N-[(octahydroindolizin-5-yl)phenylmeth 13- 3-tr1ﬂuoromethy1—
hfl)gﬁ %}1 éfbgl\l-[(octahydrom ohzmg ) pheny
Fyfly hglrpchlpi met hyl - benzani de hydr ochl or| de

1r 34 —eRnfabl

SaSgR) oczt)g%gtlgll‘ond Fclfé%hxd%? ‘Wp n?/’p%etuﬁg}lﬁth%l ¢ itfifpQromethyl-

bmmxﬂq/hydnzmmnm de hydrochl oride 1:1.

tran (oct ahydr oi ndol i zi n- 3-yl ) pheny

PR 2 A Pror F heaiteyaco e spiray kb A Flddomeryl-

berzamide hydrochl
Ci s- erlyef hyr 00051 OI\%dt31 } N-[ (oct ahydr oi ndol i zi n- 3-yl ) pheny

Bﬂiﬂmuy-[@)t(ss;Bmp(amymndomeﬁlzam)ﬁﬁnw&étﬂﬁP 159finf&omethyl-
%enzarmde hydrochloride 1:1.
tmns-threo-Z—Methy1~N-[(octahydroindolizin—3-yl)phenylmethyl]—3-triﬂuoromethyl-
benzamide hydrochloride 1:1.
cz's-erythro-Z-MethyI-N—[(octahydroindoIizin-3-yl)phenylmethyl]-3-triﬂuoromethyl-
benzamide hydrochloride 1:1.
2-C1110ro~N-[(S)—(3S,8aR)—(octahydroindolizin—B-yl)(pyridin—B-yl)methyl]-3—triﬂuoromethy1-
benzamide hydrochloride 1:1.
2-Ch10ro~N—[(S)-(3S,8aR)-_(octahydroindolizin—3-yI)(thiophen—3-yl)methyl]-3~triﬂuoro-
methylbenzamide hydrochloride 1:1.
cz‘s-erythro~2-ChIoro-N—[(octahydroindolizin—3-yI)phenyhnethyl]-3-triﬂuoromethyl-
benzamide hydrochloride 1:1.
2-Chloro~N-[(S)-(3R,8aR)-(octa.hydroindolizin-3-yl)(thiophen—3-yl)methyl]~3-triﬂuoro-
methylbenzamide hydrochloride 1:1. |
2-Chloro-N-[(S)-(3R,Sa_R)-(octahydroindolizim3-y1)(pyr1‘din—3-yl)methyl]-3-tr1'ﬂuoro—
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2-Chloro-N-[(S)-(3S, 8aR) - (oct ahydroi ndol i zi n-3-yl) (pyr
idin-3-yl)methyl]-3-trifluoronethyl- benzam de

hyels oflosefe 1:1. 2-Chloro-N-[(S)-(3 S, 8 T/ER2007/001545
aR) - (oct ahydr0| ndol i zi n- 3-yl ) (t hi ophen-3-yl ) net hyIC] -
-tr| fl uoro- yl benzam de hydrochl oride 1:1.

OGPE’HQ‘?[( ct ahydr oi ndol i zi n-3-yl ) pheny

l @%ﬁp-gh]&-?-éﬁlb{&#%@%@é um%ﬁmﬁ—%ﬁ%ﬂeﬂﬁn@fﬂﬁ?§-|?1l1ﬁﬁ6rgﬁlethyl-

of O-
888)zafmdd frebhddridtol:1.zi n- 3-yl ) (t hi ophen- 3-vyI ) met hyl]-3
-trifluoro- methyl benzam de hydrochloride 1:1

2Irenf-6YHIRES @@Prq QF{(@C&#}WWWWBH@M@%@J yHyiflggromethyl-

rifluoro WD 2008/ 037881 4
Pg%%%%%éfg 3lrr¥st hyl benzam de hydrochloride 1:1.
t Fransirbs-2%- Brcﬁlﬂr@-ﬂ\of(&thﬁ}%écﬂhﬂcﬂfzﬁﬂwgﬁw rglhﬁeﬁh?fh]l?}tﬁ?ﬂﬁﬁromethyl-

yl met hyl ] “3-trifluoronet hyl - benzam rochl ori de
1bgnzamide hydrochlonde 1:1.

R DR PRt A iR SR B thst Lt Rbromerty-
hyetizaaid Oty d@l@chlorﬂde {t1.ans-threo- 2,
6-Di chl Orodﬁb%e (oct ahydr oqui nol i zi n-4-yl ) phenyl met hyl | -

3irar PP dnestyl-N-loatsnra i obty phirgimahyl)-3-tnluoromethy -

ans- e hl oro- N-[ (oct ahydr oqui nol i zi n-4-y
I E’ ‘F%‘@{E’ﬁ%hfd@ tqr]cfl uor onet hyl - benzani de
hyghaahénd icdBichioto N1R4-ﬂuoro henyl)éoctahydroqumo112111—4 Xl)methyl] -3-

trans- erythro 2- Met hyl - N-[ (octahydr oqui hol i zi n
emﬂumms;thylbsnzamma mmm L:1.benzam de hydrochl ori de

t ?ﬁﬁ%mfﬁ?r%gh?r%Nd(eﬂ?fmoqw&%mf4-&%@@#91’13%%}&1%;raﬂ&soromethyl-

Obdramidd yafscklordmeiify| 1-3- trifluoronethyl benzam de
hydrochl oride 1:1

t ransenytire3-ChlGt- N (eohHy (mguiyizinety pheny riathyl}-94ti{ pyromethyl-

&Mﬁ%ﬁwe%f rifluoronmethyl- 15 benzam de
et sty O A A i

1bénzamide hydrochloride 1:1.

trans-threog-2-Chlo (oct ahydr ui_nol i zi n-4- ylf,)l
yireettapgor 2-ddgthyl fNﬁ@c@erﬁwmo%@w rhenyygthybin -5t @éomethyl-

Ypehzamide hydrochloride 1:1.
trans-erythro-2-Chloro-N-[(octahydroquinolizin-4-yl)(thiophen-3-yl)methyl]-3-trifluoro-
methylbenzamide hydrochloride 1:1.
trans-threo-2-Chloro-3-methyl-N-[(octahydroquinolizin-4-yl)phenylmethyl Jbenzamide
hydrochloride 1:1.
trans-threo-2-Chloro-N-[(4-fluorophenyl)(octahydroquinolizin-4-yl)methyl]-3-trifluoro-
methylbenzamide hydrochloride 1:1.
trans-erythro-2-Chloro-N-[(4-fluorophenyl){octahydroquinolizin-4-yl)methyl]-3-trifluoro-
methylbenzamide hydrochloride 1:1.
trans-threo-2-Chioro-3-methoxy-N- [(0ctahydroqulnohzm-4-yl)phenylmethyl]benzarmde
hydrochloride 1:1.
trans-threo-N-[(Octahydroquinolizin-4-yl)phenylmethyl]-3-trifluoromethoxybenzamide
hydrochloride 1:1.
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20 - - -
trans-threo-2- Met hyl - N-[ (oct ahydr oqui nol i zi n- 4-yl') phen
ylmethyl]-3-tri fluoronethyl- benzam de hydrochl ori de

tlméo-ugroﬁslﬁlr 0- 2- Chl or o- N- [ (oct ahydr oqﬁi Ingl i Z] nm 3??11%007’0“1545
i - 3- fluoro- net enza

h %‘/r%? h-gﬁF qﬂkéﬁgﬁ 11u1%01&£111—4 -yl})phenylmeth ¥]-3 (pentaﬂuorosulphanyl)

t b&¥snd hidHgerer 3- met hyl - N-[ (oct ahydr oqui nol i zi n-

4byl ) phde%]l%l‘&rr(t?ect hyl bleInzam de 25 hydrochloride 1:1.

t 2&iéomwwé@wﬁal@ﬂtapymhk:b(%rm;bheﬂym}ﬂehéa?&a@ﬁmbaﬂ%@e 1:1.

olizin-4-yl)nmethyl]-3-trifluoro- methyl benzam de
hydrochl ori de 1:1.

orophenyl ) (oct ahydr oqu
| o Pk et Tt 1f i BE ProRatay mbb R rrGIuStted by the

pwaly Sohiedhe 11: 1. 30 _ o

??gns??%reo-z-Chloro-3-nethoxy-N—[(octahydrqu|noI|2|n
-4-yl ) phenyl nmet hyl ] benzam de hydrochl oride 1:1.
tg@psetihr eo- N-[ (CGct ahydr oqui nol i zi n- 4-yl ) phenyl met hyl ]
-3-trifluoronet hoxybenzam de hydrochloride 1:1. WO
2008/ 037881 5 PCT/ FR2007/ 001545
trans-threo-N-[ (Cct ahydroqui noli zi n-4-yl ) phenyl nmet hyl ]
- 3- (pent af | uor osrphdrdyl ) - benzani de hydrochl ori de

1:1. 2'n CH ) CH
2 or o N-[ ( hexa%ydr opyrr -3-¥1) phenyl net hyl en(CH) 4
y4 ni@@' y C%PhIOFTUE%T.l. 5 pUNnds aof ,geneta Ar

(1) " can be prepar y ocess illustriate

7 ;
mfol | Sch UCHsehemd 1 10 Ar-Li ( .
?Ylf)&q&) nO\(McElg) C~$WE CN NAr Ym (CH2)m " AN I\TH

(CHz) mNH2 (1) (1V) (V) (Iv) . . W

Vo) {I)
A nitrile of general formula (II), in which m and n are as defined above, is reacted with a
lithiated derivative of general formula (III), in which Ar is as defined above, in an ethereal
solvent, such as diethyl ether or tetrahydrofuran, between -90°C and -30°C; an intermediate
imine of general formula (IV) is obtained and is reduced to a primary amine of general
formula (V) by a reducing agent, such as sodium borohydride, in a protic solvent, such as
methanol, between 0°C and ambient temperature. Amide coupling is subsequently carried
out between the diamine of general formula (V) and an activated acid or an acid chloride of
general formula (VI), in which Y represents an activated OH group or a chlorine atom and R

is as defined above, using the methods known to a person skilled in the art, to arrive at the

amide of general formuia (1).

The compounds of general formula (I) with n =1 and m = 2 have a cis and trans relative

stereochemistry and they result respectively in the compounds of general formula () of ¢is-
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15 YOR (VI) 20 (1) Anitrile of general formula
(I'1), in which in and n are as defined above, is
reacted with a lithiated derivative of general

fROMdbdoseddh! ). i n which Ar is as defined above, paraRae07/001545
et hereal solvent, such as diethyl ether or

tetrahyd of ur betvveen -90C and -30C; an

| FydF tﬁ?’é"%{%%e‘lﬂm@ﬁ‘é’ral formula (1V) is
obtained and is reduced to a primary am ne of general
25 formula (V) by a reducing agent, such as sodium

bfteeodvpapoudeas of genarap frtriuta @0)|wiethh = 25at@m as] ofEMBMC! 2 have a trans
bet ween 0C and anbi ent t enEer ature. Am de coupling is
Jalstixg sterporkeraigiry prdithey grsulidn ecempeunds ofigenerabformula (I) of rans-

%ndftg) U 80 ?oacg %u@ryactlvat ed acid or an acid

genera Fa (VI), in which Y
represents an activated OH group or a chlorine atom

and R is as defined above, using the nethods known to
d'ipdls 818 cgmncue@cf gﬁnpwé fogmula @B “aﬁhrn and rat= 1t Iies a 18@s and cis relative

fasgérrgoclhgltn slgﬁy)ag\%‘lk fesu s 1&%&&8}9 Iﬁg%guai S ofl%lg[grﬁ? Ehae form of a

trhikfigre bElsdine¥Owhish earﬁpé:&@a@aﬁédray m@d Ekr8MatoRedp ?
respectively in the conpounds of general fornula (I)

of cis WO 2008/037881 6 PCT/FR2007/001545 erythro and

PR R P RO L e 1% SRR B sl Beparation of
dhéd fRB%ic éc@%}%uhﬁﬁbﬁ ha%'h%?ﬂﬂﬁﬁbﬁéeﬁiﬁuﬁf‘&r&ﬁtﬁﬁbgfa%ﬁy gf-IPL@) on a chiral

t he conpounds of general fornula rans-
@Di}mm or banresolutiomef therecensic emamﬂfgnmm'alrfynmﬁa (M) byuse pfimchiral acid,

R ST T
rtl@@ﬁhétﬁmhﬁaﬂcﬂﬁefe?éﬁﬁﬁb@%s&ﬁhﬂﬁﬂﬁ 'b?h dﬁa@feﬁ%:ll&m(el'l)c saf? ngg%olvent of

formof a mxture of 1soners can be separate
llcohbbiype) oc by enmttiogelaghye. sydtbesisnging s obica nittiteo fideheral formula (I0).
conmpounds of general formula (1) can be obtained by
separation of the racem'c conpounds by high

ek AR Re eﬂehﬂ %rfh 1%%'33{11 gﬂﬁétpgl @5% & lgmﬁ%hen nandm

col um or y reso ut| of t e rac

gqnesreat vammulcav 0 zrbrys stereoctendste)iin 910,861 55, (19405,4688-4693 and
rtaric ac canphor sul phoni ¢ aci d,

eﬁ%%ziﬁn(ﬂ %?lt)aﬂﬁ@ -4%744 velrenNn aergeseniscd @nfian represents 1 with 2 frans
stereochemistry, and in Org. Letters, 2, (2000), 2085-2088, when n represents 1 and m

represents 2 with a trans and cis stereochemistry, and, finally, they can be prepared
according to methods analogous to those described above when n and m represent 2 with a
trans stereochemistry in the racemic or chiral series. The lithiated derivatives of general
formula (IIT) are available commercially or they can be prepared according to methods
known to a person skilled in the art and analogous to those described in J. O.C., 62, (1997),
5484-5496 and Tetrahedron Letters, 35, (1994), 3673-3674.

Certain acids and acid chlorides of general formula (V1) are available commercially or can
be obtained according to methods analogous 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), 1789-1792,
Aust. J. Chem., (1984), 1938-1950 and J. O. C., (1980), 527.
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15 the fractional and preferential recrystallization
of a diastereoisoneric salt in a solvent of al cohol
type, or by enantiosel ective synthesis using a chiral
Niwei eneral formula (I1) The nitriles of
gengrzg(f%ﬂ?zsrs?}ul a (Il) are descrlged in Synlett, (1W007/001545
-522, when n and m represent | with a cis and
én%%lpwa@mwwnonhﬁr of 1ty aspecss, 2lsp haney subjeBRatiegbe
a'“c@rr%QuﬂcQo@ ol fo(-r%v?l% . 4868- 4874, when n represents
m represen | a trans stereochem stry,
)Letters 2, (2000), 2085-2088, when n
Irand m represents 2 with a trans and cis
| St Iy, %@5, finally, they can be prepared
net ho anal ogous to those descri bed
abovenywhen f.and mrepresent 2 with a trans
stereochem™Stxy in the racem c or chiral series. The
lithiated derivatives of general 25 formula (I11) are
a¥aMhigBl e commercially or they can be prepared

T LK B P e BB ok S sebhet e Fimber ot £
( B9 épreserinst 84S Bharal filh KR BRERN Adphitel S, hth— -gl &yndm—Z yl,

(1994), 3673-3674. Certain acids and aci d”¢h
gBrediat3-ylo pbmqha -4exh Yuraw-@-ydy firbraBiyd thiemriyk |t]alle11-33 ~dy thiz#mol-2-y1 and

B A BB RS IR S S oo
aﬂﬂ;m RuBstitsRNchSRE.- frofnlﬁzlzgen ?aﬁamsaaﬁ&ﬂ ;@ﬁﬁd}]&; ‘{% Cpeycloalkyl,

(1992), 1789-1792, Aust. J. Chem,
affer-Groxgloatkyl(Qi1G8akyl, 52@: Omkz:@@,S/ (I?g?@ﬁdyc'foalkyloxy, (c3 -Cy)eyclo-

%91582%6@%’? $S4Z| (Qgr@ n@hﬁf@t&ﬁ%ﬁ%ﬁ A a?cs -Crjeyeloalkyl-
gﬂﬁﬂﬂﬁ& HERE btholl APl .- (%Y;hkyﬁa@l]'%lma orgygﬁ'p!}bl%fcl-cs)alkyloxy

in which”5 In"and”n "each represe
|ﬂ@ép%ndently of one another, the nunmber 1 or 2, Ar
represents a group chosen fromthe phenyl,
napht h-1-yl, naphth-2-yl, pyridin-2-yl, pyridin-3-yl,

I -yl

PG gnfis o e Js Horn AL 9K o B bmooyncs o
bieirmylafhssi bl e for thls group Ar optionally to be
substituted by one or

Among the compounds of general formula (V) which are a subject-matter of the invention, a
first group of compounds is composed of the compounds for which:

m and n each represent, independently of one another, the number 1 or 2,

Ar represents a group chosen from the phenyl, pyridin-2-y1, pyridin-3-yl, pyridin-4-yl, thien-
2-yl and thien-3-yl groups, it being possible for this gro.up Ar optionally to be substituted by
one or more substituents chosen from halogen atoms and (C;-Cg)alkyl, (Cs-Cr)eycloalkyl,
(C5-Cr)eycloalkyl(Ci-Celalkyl, (C;-Cg)alkoxy, (Cs-Cq)eycloalkyloxy, (Cs-Cr)eyclo-
alkyl(Ci-Ceg)alkyloxy, (Ci-Cg)alkylthio, (C3-Cr)eycloalkylthio, (C5-Co)cyelo-
alkyl(Ci-Ce)alkylthio, mono- or polyfluoro(Ci-Cgalkyl and mono- or polyfluoro-
(Ci-Coalkyloxy groups.

Among the compounds of general formula (V) which are a subject-matter of the invention, a

second group of compounds is composed of the compounds for which:




10

15

20

25

30

nore substituents chosen from hal ogen atons and

(g -0C6)al kyl, (C3-C7)cycloal kyl, 10

(C3-C7) cycl oal kyl (C1-C6) al kyl, (G -C6)al koxy,

(o fodg/eavgdi0al kyl oxy, (C3-C7) cycel o-

al kyl (G - C6) al kyl oxy, (CrCs)al §y| t hi o, PCT/FR2007/001545

(C3-C7) cycl oal kyl t hi o (C3-C7)cycl oal kyl - (C
i‘%ﬁf"ﬁs?ﬁ?ﬂ%lp chesry-fr Qi'«ﬁﬂﬁ?cﬂ}y"fl}’lubmmﬁ benda Hiign-3-ghgroups, it being

gl B, Boby & 8pfatalild 3 MerPitet S B stuEients hosen

oftomﬂnalogaﬁmm;js of formula (1). Anong the conpounds
neral fornula (V) which are a subject-matter of

trﬂéngﬁ\b@mg@@ﬁleﬁaed ghovet group of conpounds is conposed

of the conmpounds for which: 20 in and n each

represent, independently of one another, the nunber 1

QAméng he coRPoH QTR BF Serrd &”&Hﬁl@d‘g%ﬁﬁ z{rQ g}ﬁﬂ“&t mﬁgﬁﬂzf 'thel invention, a

a“‘};]‘gldany pyridin-3-yl, pyridin-4 I en-
d greug e SOWPOIQ‘M@ mSp@mpttsedbef hg cpmpsubisdof whichhi s

tionall stitut one or nore
S 801 adhlreb A8 dhasritnrisniod Gur asktfors T usiber £ or 2
-Gurréfrpaniey or il , -3.
§C3T 7)kcycl>ﬁoa?lgkﬁoga %6 ; all‘R;iﬂﬂl%Yl&l gndé%f a){l and thlcn 3-yl groups, it being
(pessilele fentbis@attpy Aosgytionallg tcme) ugosﬂmteaaa)mnley)lr ('rfBré.halo en atoms
-C6) al kyl oxy, (G -Co6)al kylthio, (C3-C7)cycloal kylt
(C3-C7)cycl o- al kyl (Ci -C6)al kyl thio, nono- or

O eyt oy or b peere TR0, el Y 1“?51%“199’? made of the

foliavting cerepounidsch are a subject-matter of the
oup. of conmpounds i s_conposed

SR BB oo BBl b b s Eommine

Rt -HREE 7 g%ﬁﬂ r hosen from
theéphenyq/')l6 pyrlgin(r?ﬁ%mrl(:3 f}g%?ﬁlliéh%e #Hlélfg’oups it

b!éremghmpbéwtﬁiydrmnﬂolizm-ﬁ -yir bperAtmethinaaiiad;l y to be

ubs b ne of nore substituents chosen from

BT kre ey el QP in B WaoBan e hekeay pedanaing
AORAthrEd) 1 ¢
R PP AR i Ty 4%%%aﬁv*imetﬁmm
tmmﬂmﬂdis-(oaalgdmmﬁfaﬂuﬁrfhziﬂm-w RS 3 FyDimethtinGMine;
and %ﬁ‘ﬁ%éh represent, independently of one another,
fRes- §-efythyp- (octahpgror é@@h@l@-‘hylgfle(mipemﬁqémmmmmme
t he phenyl, pyridin-3-yl and thien-3-yl groups, it
bei ng
The examples which will follow illustrate the preparation of a few compounds of the

invention. The elemental microanalyses, the IR and NMR spectra and chiral column HPLC

confirm the structures and the enantiomeric purities of the compounds obtained.

The numbers shown in brackets in the titles of the examples correspond to those in the 1st

column of the table given later.

Example 1 (Compounds No. 1 and 2).

trans-threo-Z-Chloro-N—[(octahydroindolizin—S-yl)phcnylmethyl]-3-triﬂuoromethy1-
benzamide hydrochloride 1:1 and
rmns-erythro~2-chloro-N~[(octahydroindolizin-S—yl)phenylmethyl]-3-tn'ﬂuoromethy1-
benzamide hydrochloride 1:1.
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10 possible for this group Ar optionally to be
substituted by one or nore hal ogen atons. Anmpng the
compounds of general formula (V), nention my in
pagvbibisldsggpe made of the fol |8WI ng conpounds: PCT/FR2007/001545
trans-threo/ erythro-

tah dro' nd/oll i n-5- I) 1 phenyl met hanam ne; 15_
traﬁ L'phesyiostha

( 6Ct alg4 Ié'irngb gy FJI Zrﬁ?(}}degzeqe 1p| S_OIIHIeOHylHn L0 9f gml)ﬁiéous tetrahydrofuran is

t rll&trmiut:ttf andfﬁ'rayhfg’oﬁatrhosphere into a 50 ml round-bottomed flask equlpped witha
oct ahydr o- 2H qui nol i zi n- 4-yl ) - 1- phenyl net hanam n

etfqa,ﬁtgéqreqagit thew thqg medium 1s cooled to 75°C 1.6 ml (4 mmol) of a 2.5M

Q@lﬁ{l@ﬁ%ﬁ BQty?lH]%H o eltr%lllyrdréﬁl}( an’ are agléedf o%!lql?(tu)rle 18 le}t stirring for

t namm (hB @q2 Inrh 819 o hysls-Bctdhydibin AN 3id-B-cArbbhitrifk-1h R¥ftion of 5 ml of
di n-3 -yl ) et hanam ne; 20

t fesrabyvdrpfussy ds eddedyeh FTC ¢t trhydrim:2 bt qliowed ita iretusr Yo ambient

h whi ch [
bR MR DR e TSR TR st b sepraed
Ofmd betractddv withi @iyl abBgtee TEERBERIn! b %ﬁ@? ?Sare Pﬁgd bRer sodium
and NMR spectra and chiral col um HPE Irm

s Fylpleate Itemetl, adthe mameummncerttramﬁ urdeeednded predsure and taken up in a

br ack
B0 BB ol s sk Setn DL Biiiesb e e Gsaled to -5°C and
tmss £S(10 n2aby 87 s@ﬁuﬁlh%ofoﬁghﬁdegisvﬁawlﬁaﬁed SHAR! § cbntinued while

Conmpounds No.
§ allmngng Hrectempei@hire pﬁ ﬂmr{m:me adyeduiri to delbienit terperdtheh®RY 12 h. The

11“%@% dl cg’nctelrlgrate er re(?l}é:ed p?cesguzrg Tng ?heh%gliigg Tsl tg.lr{éndlfp in water and
tdtRylSc&hnst ’l'l{éph%sé‘sl?ﬁ-é)sre atlﬁ'feh%ﬁ& H‘%@ﬁg&% ggﬁ%h is(zlelxﬂ'a(afd/ ﬁt@ %ﬁyl acetate.

nyl met hyl ]-3-trifluoroneth zam roc
X fier mhﬂwﬁlﬁ@@m&td%r?ﬁfé PRRGE) Mrdg oder scﬂdédmls)ulphate ﬁltermg and
0 t hr.o-|.- (oct ahydr oi ndol i zi n-5-v phe
yfirV%Q‘?fﬁé ﬁ#n prggug 13 grbtﬁl(lilﬁﬂ {n the foimy gb pellasveil imhich is used as is in
m of anhydrous tetrahydrofuran is
i&ﬁ%ggg)g‘gré%&a%nder an argon at nosphere, into a 50 ni
round- bottorred flask equipped with a magnetic stirrer

to-75C 1.6 M (4 mol
[_- qingolizan-5 .yl hen lm<(3th 1]-3 -tn)ﬂuoro-

f5 | 1 rah drofu an i s added at -75C and t he
153 (}”fe?fflgl oD\ oF Lket g ainain-§-y0 drgheaime hanarnine, 0.36 ml (2.6 mmol)

of triethylamine and 0.63 g (2.6 mmol) of 2-chloro-3-trifluoromethylbenzoic acid chloride

are successively introduced into 10 ml of dichloromethane in a 50 m! round-bottomed flask

and the mixture is stirred at ambient temperature for 1 h.

The mixture is treated with water and extracted several times with dichloromethane. A fter
washing the organic phases with water and then with a 1N aqueous sodium hydroxide
solution, drying over magnesium sulphate, filtering and evaporating the solvent under
reduced pressure, the residue is purified by chromatography on a column of silica gel,

elution being carried out with a mixture of dichloromethane and methanol.
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tenperature over 3 h. Water and ethyl acetate are

added and t he aqueous phase is separated and

extracted with ethyl acetate. The conbi ned organic
ph&eegosiiiegsdr i ed over sodi um 10, sul phate and filt

and the imne is concentrated ulnogler reduced press%@gmowoms“s

a ake ina 50 m round-bottomed flask with 10
mrwgé g ﬁﬁ‘? ﬂ'j ﬁg B.of pradugts eoresponding dpthe ¢rans-threcanthttaner3thro isomers

g dd GptiiRlin ik SANLENARARYAY de s sl owly added
Stirring 1s continued I'Te” "allow ng the tenperature

of the mxture to return to anbient tenperature over

12@23. Thg m xture is concentrated under reduced

presEgpredugisare sebsegugngly someeried kehyduprhiloridea stertingrfubrd 50. 1N solution
etyp : 1se§ are separated and the
aquggﬁlgeﬁﬁgé%lﬁyg&@%g?to d wth ethyl acetate. After

washi ng the conbi ned organi c phases, drying over

sqQdi msulghate, filtering and evaporating, 0.5 g of

p £ 0.039 gspmpspending ta the rfamsthned ismmeetd islaed] whi ch

i 118510404 he foll ow ng stage. 20 1. 2.
tﬁéﬂg&gﬁ‘?&}agéﬁﬁo ‘'0- N- [ (oct ahydr oi ndol i zi n-5-yl ) nheny

| fEINIVRI (260 MEHZ, lODTI9): 017812000 e N2y Ke 2 Ryl oaklsqy ;

1.1 and trans-ervt h?o- 2-chl oérﬁg Nﬂ?’]( oct ah(vdr 0 ’r?g{g)l(?’?i}ﬂ’ 7175 (m,
57H), héf: PHbth 1 -3-trifluorometh | benzani de

h ' 1. 0. 2.17 mol ) of

P05 25 BErbatng o B otp-ethinohedt ishihne, 0 6
MMe(Zngbpdifi®i }32-1804°@.ri et hyl ami ne and 0.63 g (2.6 nmol)
oft-chloro-3-trifluoronethyl benzoic acid chloride 25

arld NMR 2805MHy, GDGIDr 0302l (inpl B0, 160,450, 2H), 3.15-3.35 (m, 1H), 5.20

dj.c r t ' 5 [ d-b omed flask and
tﬁé?iﬁxﬁ%e?ﬁg%sjt'?rﬁgb%ﬂ %ﬁ%&&n@t erature for 1 h.
The m xture is treated with water- and extracted

several tines with dichloronethane. After washing the
ownd Nov®it er and then with a I N aqueous

S Y- AR Bipa R AIGHR Dideetyl-

riegusatienl 8%sHictide 1 he residue is purified by
chromat ography on a colum of silica gel, elution

being carried out with a m xture of dichloronethane
8{18 nmet han O 2008/ 037881 10
06 @ g~

t 1 : 'b' NS 'a, r ae.bta' ed i.n
t(%gf‘g ()(Ir1'rrin§o glﬂgglt%%?%g%¥#arn%oﬁl g_lé_s howigle nérslg btion in 25 ml of

subgdrquetetralyydeoivaey fseatrdduckd dhoeiah ardodansdpAtie M8 £ 100 Ml round-
0.1N solutiqgn 5 of hydrochloric acid in
&ogﬁgxﬁd Slagl cquipned|with a piaggicgtiver. T pradiim és dooledhe -75°C, 6.22 ml

{208 o815 4 S TofutioR of BRLENT Num in dibutyl ether are added and the mixture

is allowed to return, with stirring to ambient temperature over 5 h. 3 ml of methanol are

HE 6

added, then water and ethyl acetate are added and the aqueous phase is separated and
extracted with ethyl acetate. The combined organic phases are dried over sodium sulphate
and filtered, and the imine is concentrated under reduced pressure and taken up in a 50 m!
round-bottomed flask with 25 ml of methanol. The mixture is cooled to -5°C and 0.78 g
(20.6 mmol) of sodium borohydride is slowly added. Stirring is continued while allowing
the mixture to return to ambient temperature over 12 h. The mixture is concentrated under
reduced pressure, the residue is taken up in water and ethyl acetate, the phases are separated

and the aqueous phase is extracted with ethyl acetate, After washing the combined organic




10

15

20

25

30

Melting point: 132-134C. 'H NWR (200 MHz, CDC 3):

0.75-2.00 (m 12H), 2.6-2.9 (m 2H), 5.00 (d, 1H),

7.1-7.5 (m 10 7H), 7.8 (t, 2H). and 0.017 g

c pNg to the trans-erythro isomer is iso
Ng‘f‘i?"?gﬂgg‘i“m; 132-134C. ' H NVR' (200 MHz, CDOl 3) reifikao0ronnses
0.70-2.00 (m11H), 2.1-2.45 (m 2H), 3.15-3.35 (in, ) X
1Phases; dpang per sadiym sglpbatesfilterppg ang eyapprajingnf.8 giqf product is obtained

t7 irngl}llé f (zrajr (éfol@_ )f?n I %i#%p@a ?{"g%:ct% aa% )1/58%??} gogﬁqrz“illgﬁgg%/l ) pheny

| methyl]-3-trifluoromethyl- benzam de hydrochl ori de
1.1 20 2.1.
t?,ans_ "B O L =R OB Ory O LY
a1 .12 .mol ) of
F%%@SQS%Qy&El&H\#SgF] zine-3-carbonitrile, in solution

| 0.42811m7 lﬂﬁml)@ﬁMﬂy-my&a-I@dmﬂwﬁzfouﬁm#m-ﬁheﬁdmeﬂﬁﬁﬁnine, 0.3 ml
under an argon atnosphere, into a 100 round-

b I owedd) o1 tasthylsineasld). &7 £62.35 magpiped 2> cldoio-3-nifluctormethylbenzoic
di, um i. led to.-75C,. 6.22 . 1) of

2R BT PR iR Aeech syt A EHrEeian® iy fsqymi round-

apttdne MdsklaHa hedBixinge A étﬁ%%gﬁt Ehtﬁb%eﬁ% féhig)]gra\fﬁl{e BorSt2K.r i Ng

to anbi ent tenperature over nmet hanol are
added, then water and ethyl acetate are added and the

R T -
S&%Mﬁ?ﬁé’ée@ QathSvatahdithdd Wi d 1 e&i¥Soliffh Ry drSxide solution, drying

concentrated under reduced pressure and taken up In a
5everinagnesium sidphate i askewspotatig thelsobenteklbeedbced pressure, the

The..m xture. i.s cpoled to -5C and 0.78 q. 30 (20.6 mpl) .
oSBT e B rerto s g o we stise @} Egon BERe earried out
CRIth MMRArdbE diShiBtdroh g ana%ﬁeﬂﬁgnﬁl.ur_e to return to

anbi ent tenperature over 12 h. The mxture is

concentrated under reduced pressure, the residue is

t nyp in water ang ethyl acetate, the phases are
s@légea#éﬂod%aowwoa 98 40 dhg raasthreo ispmen s elfaiged fn the form of a

et tate. After washing the conbined organic WO
26@%&%@@%1 11 PCT/ FR2007/ 001545 phases, drying over

sodi um sul phate, filtering and evaporating, 0.8 g of

product is obtained in the formof a yellow oil which o
i % 1sonverted to ithe bpdrol)pridefragn i gdN solupion of hydrochloric acid in
t -4 hf eo- 2- Chl or o- N-[ (oct ahydr oi ndol i zi n- 3-yl ) pheny
|F§r¥e8€%’y15‘ :a!'S-t rifluoromethyl _

Finally, 0.28 g is isolated in the form of a white solid.

Melting point: 138-139°C

'"H NMR (200 MHz, CDCls): 1.0-1.9 (m, 10H), 2.9 (t, 1H), 3.05-3.25 (m, 2H), 3.5-3.6 (m,
1H), 5.20 (d, 1H), 7.3-7.5 {m, 6H), 7.8 (t, 2H).

Example 3 (Compound No. 11).
cis-erythro-2-Chloro-N-{{octahydroindolizin-3-yl)phenylmethyl]-3-triflucromethyl-
benzamide hydrochloride 1:1.

3.1

cls-¢ 0-1-(octahydroindolizin-3-y1)-1-phenvlmethanamine.

According to the protocol described in Example 1.1, starting from 0.61 g (4 mmol) of cis-
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5 benzam de hydrochloride 1:1 0.4 g (1.77 mol) of
trans-threo-1|-(octahydroindolizin-3-yl)-1-phenyl net han
amne, 0.3 mM (2.1 mol) of triethylam ne and 0.57 g
(%o3Redddke; of 2-chloro-3-triflyoromet hyl benzoic |

chl oride are successively introtuced into 15 ni SF?&JR%WMI“S
di chl oronet hane in a 50 m round- bottoned flask and

t Préahidzaindelizing- Tearbprigrilat 0.4 giof praductdapblained irthedprni of a yellow oil
10 . ' : wi th water and extracted several
{I?Jhrr%g lﬁieﬁiﬁﬁsglﬁﬁ%éf%rlr@%%%?gﬁfter washi ng the organic

phases with water and then with a I N aqueous sodi um
hydr oxi de sol ution, drying over nagnesi um sul phate,

f i NMR (P OMEze (B at PAG- @hin,SI@H) e A8 5-2rfde(m, rléB13.66-3.15 (m, 1H),
P f§§&1r1mhi]tf_§4éﬁs§}gue is purified by chromatography
iaco i~ of

on a 171°Ca gel, elution being carried out

15 with a m xture of dichloronethane and net hanol .

0.35 g of product corresponding to the trans-threo

i Sdmercis-erveltvo-2-Geldrg-N tahfrdromdofizia-3-v§ gyl i-trifluoromethyl-

O 1t is.converted. to th hydrochl oride froma 0. 1N

% h

s%%ﬁ—é&ﬁ@@ﬂg%ﬁﬂleri c acid in propan-2-ol.

FA&takdi . o3 di ' f f ' .
Chmlie e Bl ol e Rl 4] o o i
eoths) 1-(actehydrandolizirOBy])- RpRenfyiméthhnanin®S5aridl 2658 g (2.4 mmol) of
2 P e s 5 ot 1 o of
Cofou@le¥d A Ssrres d?ﬁ@ro%ﬁé;?_%}@%%%%gppl i zi n-3-yl ) pheny

I methyl]-3-trifluoronet benzam de hydrochl ori de

1:1. 3.1. cis-e
= 1-(oct ahydr gi ndol | zi n- 3-yl ) - 1- phenyl net hanam ne. )
Zg%i’mdﬂ‘g‘t . “E’ﬁ%q“ﬁ?f&f Geioverige 42 tho sydiophlpsidentios ¢ GIN solution of

Safdechidsic LE@Th rcg::hn@-él“ mml ) of cis WD 2008/037881 12
PCT/ FR2007/ 00154 oct ahydr oi ndol i zi ne-3-carbonitrile,

0.9 g of product is obtained in the formof a yellow

I, | ich is used as is in the follow ng stage. 1H
%W”(Y;@ég g 1solatsd| i yhe formef 2 vduteselid12H) | 2. 35- 2. 50

?ﬁ%lti%{ﬁminﬁ‘l@@-’l%aé (m 1H, 54.15(d, 14, 7.1-7.4

m .

H NMR (200 MHz, CDCls): 0.09-1.0 (m, 1H), 1.1-1.35 (m, SH), 1.4-1.55 (m, 2H), 1.65-1.9
(m, 3H), 2.00-2.15 (m, 1H), 2.7-2.80 (m, 1H), 3.20-3.30 (m, 1H), 5.25 (t, 1H), 7.3-7.6 (m,
6H), 7.8-7.9 (m, 2H).

Example 4 (Compounds No. 14 and 21).

trans-threo-2-Chloro-N-[(octahydroquinolizin-4-yl)phenylmethyl]-3-trifluoromethyl-
benzamide hydrochloride 1:1 and
trans-erythro-2-chloro-N-[(octahydroquinolizin-4-yl)phenylmethyl]-3-trifluoromethyl-
benzamide hydrochloride 1:1.

4.1.  trans-threo/erythro-1-(octahydro-2H-quinolizin-4-y1)-1-phenylmethanamine.

0.29 g (1.77 mmol) of trans-octahydroquinolizine-4-carbonitrile, in solution in 10 ml of
anhydrous tetrahydrofuran, is introduced, under an argon atmosphere, into a 50 ml round-
bottomed flask equipped with a magnetic stirrer. The medium is cooled to -75°C, 2 ml
(4 mmol) of a 2M solution of phenyllithium in cyclohexane/ethyl ether (70/30) are added
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3. 2.

ci s-erythro-2-Chl oro-N-f(octahydroi ndoli zin-3-vl) phgny

hnet hyl | - 3-trifl uoronethvl- benzani de hydrochl oride

1o 26¥8%08%s3y N9 to the protocol described in Exa

2.2, starting fromo0.47 g (2 ) of cis- 10 npf’@rmmuuwomsa

ery hro-1 - (oct ahydr0| ndol i zi n- 3-yl ) - 1- phenyl met hanam n
&heomggu@ 15 allgwed ) tetysn to -50°C with stirring over 3 h. 1 ml of methanol is

T Tt (A

C(and expacted Rgtht ethyingeetits -“Bieyddnikinéd 6f@hic piabss £t WHé8lover sodium
i's subsequently converted to the hydrochloride froma

0 Sylnhats pud filipredfand i imjng is cpmasnirated pider r&dupfrdqpmsmzand takenupina

S o i A S bt s -5

CD33Y %8 85 &gml)z 81‘ £dr$’l]lnirh|)boiloh%!dﬂd§15s 418%1(35&9@(1 1stf'm£§§§> c&glnued while

;?oxxmg thg. mixtgre3to (rnqumlm) anghigis (empeit&tbre aved- 12 b. crm: mixture is
5 E%nccnﬁaSteg unde(r nt]-:duc!c_g prcssurggmdethe I'Cg%l)le 1St éjnsule(I)l wa%é a% ethyl acetate.
{ T8 Pkl afe Berfdrdied andVikd ﬁﬁe@ﬁé’ BRAAYS IRkhdd ARV RRtate. After

Irreth I% -trifluorometh enzam
hy’@ﬁhmﬂl ¢iapanbined arghnic phases, drylng over sodium sulphate, filtering and

cRPREEI: 18507 R e ¥ I o eyt SbHpSh Sed a i n

likk foflowking stage.
trans- threo/ervthro | - (octahydro-2H auinolizin-4-yl)-1

- phenyl met hananine 30 0.29 g (1.77 nmol) of
taans- ne4carbon|tr|Ie in solutlon
10 H2 ige-vhp! thyll-3«drifluoro-

under ﬁi&tk@?lﬁﬂﬂmﬁﬁgos%%&hlg#ﬁﬁco a1510 manci our}gans egﬁ;%o-Z-chloro—N—

bot t one equi pp

medi uni(petainaivbgdndlirin-Z5Qphehyiinethy- IriflubradfictylBMzamide

sol ution, of phenyllithiumin cycl ohexane/ethyl ether

(70/ 30&-"&%@&%@%@% 2008/ 037881 13 PCT/ FR2007/ 001545

aggl he is atlo A to -20C wth . .. .

st |§ |ng ove l) qlk %9 E&?é{%gils&cgggga\w{ Aupelizin-4-yl)-1-

vigtteayInanican@iniivyd, oaogt(atse i 61) a0 981088 3aﬁﬁuaaﬁldﬂ3@omolc acid, 0.17 g
yl

al(g’ueous phase is separated and extracted with eth

et mmol) ofe(3cdimsihy m@@ranmfapﬁthﬁeegb@memdc hg@toduemde (EDCI) and

OO RY 3T KRR S AR ablerh OB iR sifes BialE gt igto 10 mlof

Sdibflordmetipina dn QOSG ﬁﬁ?&lﬁd'—lﬁﬁt‘éni@dt ﬂhsll Qnich OfniBi R RAred at ambient
The m xture is cooled to -5C and
temperature for 12 h.

i

It is treated with water and extracted several times with dichloromethane. After washin g the
organic phases with water and then with a 1N aqueous sodium hydroxide solution, drying
over magnesium sulphate, filtering and evaporating the solvent under reduced pressure, the
residue is purified by chromatography on a column of silica gel, elution being carried out

with a mixture of dichloromethane and methanol.

0.13 g of compound corresponding to the trans-threo isomer and 0.024 g of compound

corresponding to the trans—erythro isomer are obtained in the colourless oil form.
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0.33 g (8.85 mmol ) of sodi um borohydride is slowy
added. Stirring is continued while allow ng the
m xture to return to anbient tenperature over 12 h.
T is concentrated under reduced pressu
aﬁo'fgﬁﬁdré‘ésg due is taken up in ter .and et hyl bCrrR20071001545
acetate. The phases are separated and the aqueous

H%bseé' 4f§ f@%t’?fﬁ‘élt toohygdrophleridssl frames £t BY sadution afhydrochloric acid in
m§% re conbi ned organi c phases, drying over

i‘um sul'phate, filtering and evaporating, 0.18 g of

PrRIGHIBA 018 gdbiselat@Tinithe fe JfQArwhiey soﬁd)f@hﬁéa‘%foirbnmmsomer

is used as is in the followi ng stage. 4.2
t Mel&ng pews- 151 9BE 0- N- [ (oct ahydr oqui nol i zi n- 4-yI ) phen

1 ARSI GpP s GBEE 1 2 2005 Ik B3 e Fprasmnp 240 1), 36535

(qmamgtmqn@h m@i)l 680(& 1¥h) @heﬁatﬁ‘e&ﬁ}é'ﬂg@ by 1 uor onet

hvl benzam de hydrochl ori'de 1: 74 mmol ) of
t 1anfh §-0l A igde isotapechingh¢ fo(tmatfa:hyhitmsoﬁﬂl—fqmedcdf i tzars-efytito) isdmer:

2-“@%1?8?8‘"@ %S%%k?ongt ﬁ& geggong gg?lj) gf 17 g 20

Crrdnamaho MKz, CsDsN): 1.0-2.1 121, 2.3-2.6
1 (3-di net hyl ani r?of)qu?)py )38 ?car 5 {m, 2H), 3.00(d, 1H), 4.0 (4, 1H),

hyeOd@h1 1), i7de7.8 ERCI ), (D). lfBIé)S g (0.37 mol) of
di met hyl am nopyri di ne are successively introduced into
10 M of dichloronethane in a 50 m round-bottoned

fmﬁhﬁégémgﬂhff&ﬂgs iéagf_[t[ fy ed at ambi ent
t enper at ur treated with water and

exunethireet2dehiemal-[(4- ﬂmophdﬂyl)@bocdﬂydrothgm@hy%éﬁmh 1-3-
es,Wwth water and then with a

%@%&BB@Y@ aﬁﬂﬂ%ﬁﬂﬁﬁ%ﬁ%des]ollﬂﬁlon drying over

MBIRE S HTH SU L f LiR%. -3-

sol vent undeér}ﬁm(ﬁ é 4dﬂl|%)6rreéll§éal?g€d3?aﬁ‘ g&%ﬁg@ {a%lg% gﬂ%ethyl] 3

ptrifioradethylbetrantidd giragiiyridenl: & col um of silica gel,

elution being carried out wth a mxture of

di chl or onet hane and net hanol. 30 0.13 g of conpound

conrespondi 1§ LeQ .| 24

cobounaR BT L AR ERb SRR ET i oreft

amethahimineed in the colourless oil form WO

2008/ 037881 14 PCT/ FR2007/001545 They are converted

t b3Redr &d arweh) ¢éd-tromeraflooroRensonetin etmlub@n fry t wt bf eutiydrous ethyl

aghd. | | . Finall 0..13 ol ated i
25 s RSB ol f WP ek 8 Do s
| &@iifded with a magnetic stirrer and then the mechum is cooled to -75°C. 3.35ml

(8.37 mmol) of a 2.5M solution of butyllithium in hexane are subsequently added and the
mixture is allowed to return to —40°C with stirring over 90 min. 0.5 g (3 mmol) of trans-
octahydroquinolizine-4-carbonitrile, in solution in 10 ml of ethyl ether, is subsequently
added at —75°C and this temperature is maintained for 90 min. The mixture is allowed to
return to 0°C and 2 ml of methanol are added, then, at 25°C, water and ethyl acetate are
added and the aqueous phase is separated and extracted with ethyl acetate, The combined
organic phases are dried over sodium sulphate and filtered, and the imine is concentrated
under reduced pressure in order to be taken up in a 50 ml round-bottomed flask with 20 ml
of methanol. The mixture is cooled to -5°C and 0.57 g (15.2 mmol) of sodium borohydride

is slowly added. Stirring is continued while allowing the mixture to return to ambient

- temperature over 12 h. The mixture is concentrated under reduced pressure and the residue
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Melting point: 161-163C 5 'H NWVR (200 MHz, CSD5N):

1.2-2.0 (m 10H), 2.15-2.35 (m 2H), 3.2 (t, 1H),

3.65-3.8 (m 1H), 3.85-4.0 (m 2H), 6.30 (d, 1H),

Texd- 6H), 7.8 (d, 2H) 0.014 g is isol

i?{%tztz%%sg?sgggrh of a white solid fgfrred of trans-ery?f%’ffcl}moﬂmm545
isomer: Melting point: 245-247C. 'H NWR (200 MHz,

a5 b8 uptin gvateriang pthyl a¢gtate.JTI8: phages(arg sepalyated3argithe @queous phase is

d,
85%‘2‘?@(1 \T&’ ethg?gﬁ%ilt é%(s ﬁé‘?ﬂﬁ%i@ Rﬂ)‘nblﬁ%g gﬁ@&l%ghases )chymg with
t Jo@fin EMpRAe, 2ﬁ1€aﬂngra9d Mv£;£o4aﬂdgu 0197 I PFbACR § AINHEPTULS form of a

olizin-4-yl) - trifluoronet hyl benzam de
twa&jpwahl whiclas gseﬂ aamjmlﬁe following stage.
trans-erythro-2-chloro-N[(4-fluorophenyl) (octahydroqu
inolizin-4-yl)methyl]-3- trifluoronethyl benzam de

hy/sir ocipl AL th-F-clioro N (4-fluorophenyl)(octahydroauinolizin- 4-V1)methvﬂ 3-tri-

trans-threo/erythro-T-{octa ro-ZHaur nol 1 zirn-4-yl) -

-Alubrémethytheheamyitly - hydro¢tdodds niel 264 1rraas-gryﬂﬂoalcmmw-r (4-fluoro-
; of

..... ydrochloride 1:1.

%ﬁ'@sgr%‘ﬁmo'ﬁ)nhp t;%n?%/eé?t}ﬂ??l‘e&%an H%dZﬁ | l6112111—4 ﬂll%l ~(4-fluoro-

equi ppe a magnetic then
|1:ﬂ1enyi§|rhetﬂamamm€ 50:23 3@ . frinmd1B .03 Ariethmplanind aﬁd 4. 45M (1.67 mmol) of

t| 0 butylljthiumin hexane are subsequently
eagrosiin f{lwomﬁih% threors acid Fﬂlamga e upceARIFRY {5rodiegd into 10 ml of
V. r

Z*‘é‘%*gw%%‘%%%%l?%%fﬁ. R rab Ry op S T oflF o Bl 800 gt ambiet

rempéraetrdrfdr 1@8thher, i s subsequently added at -75C and

this tenperature is maintained for 90 mn. The m xture

is allowed to return to OC and 2 m of rrethanol are

alg‘%g‘grxtﬁgm eafdd »%Fﬂpwaf@?%r?d’ e)ﬁﬁgteﬁtsg\yelral dr,fs oron%ethdane After
and t he agueous phase I's separate rac

wrdshingt thy lor@@ed plistes Wit washamiethen Griganildy mﬁﬁscﬁﬁlﬁn hydroxide

dried over sodium sul phate and filtered, and the imne

isSlutionc ErylneaPea 1BRENSHMEY sylphaie citeing sEdr evaporating) éhe %qivent under

B e Dol DS ARk 0BR 0 e,

(ehiod BEY dardd SANith A ROeRYE I dhEoromsthah®Mdmasiees].

Stirring 1s continued while allowing the mxture to
return to anbient tenperature over 12 h. The m xture

\5% Congfe:gégg i@%ﬁéﬁ%gb&ﬁogfg& ites is%lﬁgertalqg 0. lessgI gf’ compound

corresponding to the trans—erythro isomer are obtained in the colourless oil form.

These products are subsequently converted to hydrochlorides from a 0.1N solution of

hydrochloric acid in propan-2-ol.

Finally, 0.082 g of trans-threo isomer is isolated in the form of a white solid:

Melting point: 176-178°C.

'H NMR (200 MHz, CDCly): 1.3-2.3 (m, 12H), 2.6-2.85 (m, 1H), 3.2 (t, 1H), 3.55-3.8 (m,
2H), 5.65 (t, 1H), 7.15 (t, 2H), 7.35 (1, 2H), 7.5 (1, 1H), 7.8 (d, 1H), 8.05 (d, 1H), 8.75 (d,
1H, NH)

and 0.095 g of trans-erythro isomer is isolated in the form of a white solid:

Melting point: 188-189°C.
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is taken up in water and ethyl acetate. The phases are
separated and the aqgueous phase is extracted wth
ethyl acetate. After washing the conbi ned organic
ing with sodiumsulphate, filtering
eg@;@r a?aﬁ%%i 0.97 g of pr oduct5 S obtained in th?@?moowomys

{ ellow oil which is used as is in the foll ow ng
FRIR 209 WH: EBRE:) hi e GnaRFDr 2782 @mﬁﬁ)ub%bhémw 30 (:, 1HD),

7 O RE o] bbby d ey GB Rl 95 LiRS-3 @ 18, Ni.

trans-erythro-2-chloro-N-f (4-fluoro-
phenyl)(octahydrqu|noI|Z|n 4-yl)methyl | -3-trifl uorone
RPBride 1:1. 0.4 g (1.52 nnnol)

tﬁr%msﬂqeﬂr?e-‘&blé’r(y{vr{.(%ctahye@awﬂy@Pb PPyt pnattdl-3qtnjflueromethyl-

-edzhhiiRngdAnREaRY ), et hanani ne, 0.23 m (1.8 mol)
of triethylam ne andlo 4 g (1.67 nmmol) of

2-chl or o- 3- trlfluoronethylben20|c acid chloride are

.s%(fces ) odL dIC Ior netﬁgnr;?nine
S r-at 1
rﬁk Q{OE‘?Q ?iﬂﬁ%gﬁ)ggl (\}\nés m@%‘;&[@%@g)}f gtgﬁmgéé sr;eg\t? ggr 3-32 mmol) of

t 3-besnopivtilingi atd 0.836 ge(hEnemoly v tran%@thhﬁb‘o@ﬁﬁolﬁh@‘ﬁ%cﬁrbonitﬁle
p es W th water anolt:h nV\AthaINg}g‘ﬁeous sodi.um
S‘? gRf produgids obtpipad 1 9 Rhadiorrag Wsleﬁdpqsawthe following
Ll t.ering and evaporating the solvent under reduced
pr séure, the residue is purified by chromatography on

a colum of silica gel, elution being carried out
with a n1xture of dlchloronethaneland n?thanol 20 .

'meﬁ , A80n AoSHURRUNS. COrfespondi ng to  he

ined in the col ourless
Q&c’ccofdiﬁgrto the @8etofu] @dsieibed di BxSiiplsSmR %faiﬁn/g gonvest . 8Dmmol) of
hydrochl orides froma 0. 1N sol ution of

H{ans Jerepol-{astaliyiig-3 Firapinefiain-$y o L-(orridiar 3 yl)m@ﬂmsezn@eofand 0.62¢g

(BRI BNER ¢ BBk Pu R Beenoly Rk By B ¥ OF compound
Qaﬁ'e@ondﬁlgiio&ic&r&mmﬂe@'%mé’r GoBefa(m 1H), 3.2 (t,

1H), 3.55-3.8 (m 30 2H), 5.65 (t, 1H), 7.15 (t, 2H),
7.35 (t, 2H), 75(t 1H), 7.8 (d, 1H), 8.05 (d, 1H),

% gqugf;tel H$L}1?|;|%‘3*§a gf)ﬁﬁl\%%%ng#‘l? il @@?klﬁ%ge r}1[0%1 Ias‘{fl). ?ﬁrsolution of

hydrochloric acid in propan-2-ol.

Finally, 0.042 g of trans-threo isomer is isolated in the form of a white solid:

Melting point: 236-238°C.

"H NMR (200 MHz, CDCls): 1.3-2.4 (m, 12H), 2.6-2.9 (m, 1H), 3.2 (t, 1H), 3.65-3.90 (m,
2H), 5.75 (t, 1H), 7.3-7.55 (m, 2H), 7.8 (t, 2H), 8.05 (d, 1H), 8.65 (d, 1H), 8.8 (s, LH), 9.1
(d, 1H, NH).

Example 7 (Compounds No. 10 and 12).
trans-threo-2-Chloro-N-[(octahydroindolizin-3-yl)(thien-3-yl)methyl]-3-trifluoromethyl-

benzamide hydrochloride 1:1 and



10

15

20

25

30

Mel ting point: 188-189C. WD 2008/ 037881 16
PCT/ FR2007/ 001545 ' H NVR (200 MHz, CDCI3): 1.1-2.6
(m 12H), 2.7-3.2 (m 3H), 3.95 (d 1H) 5.80 (t, 1H),

[ , 7.35 (t, 2H), 7. 7.8 (d,
vé@ Q@IOB%EK, 9.3 (gl 1HH) NH) . ngarrpl e 6 (Com(aoun Rzou7/001545
t rcesn@mm gehiora-tpetaydroindeligiy-drd i thienoBiyDmethylly3-frifhyaro-

qul ?l@gh%/%#bﬂ‘e%d%ocgg’t“? fll_ﬁoromat hyl - benzam de

trans-threo-I|-(Cctahydro-2H quinolizin-4-vl)-21-(Qyridi

n- 3-yl) nmet hanam ne. Accordl ng to the protocol
désler i g repth abyds guifielizin-4 vh- lg(thien-3yimethanamine.

Pt %@a?psé’%?ﬁ“?%ér’e%@”e B0t 33, febredel oL b8l mmon o

pBOd}HﬁﬁatHl&pHéB& 3hd 600'41' %‘ (.06 nlR61N2fa ﬁaﬁ/&y\’r&hﬁhﬂ % of octahydro-
is used as is in the Tollowng stage. 6.

t iradedizinerSecarBorthle o INg p{ modud’!ysjwtuquedmi thz fomﬂof;al Browy oil which is
i di n-3-.Yl rlII-Strl- 15 fl uoronet hyl benzam de

h)}‘ﬁ'?do‘tsHF 'ihﬂéoio“imgﬁ\@gﬁrdl ng to the protocol described

in Exanmple 5.2, starting fromO0.57 g (2.32 muol) of
trans-threo-|-(octahydro-2H quinolizin-4-yl)-1-(pyridi

n72- y| YreestianediGid omadl-[Cocfithydroifddlizin- t ienf3- lmeth 1 -3-trifluoro-

20 Ir03t |1§Iuorrre h Ibe 20|c aci d
=, AETNZ G Yia ] (L 9 -ERVLATD

itgl)@gfeﬁiﬁgg%e%gﬁ-' up—fdﬁ?éd ihd ; id e“i‘-"PVe” ed
hydcadirginithe protatol despribgbhin- E&aniple Fepshiting fhnd0831g (@flS mmol) of
trans- threo isonmer is.isolated.in the formof a whi

s Blangrthreg/eispythion b (gsgatiygro-sHawnpdizm-4-ynNvithiencoylpst anamine and

TR B2 gl ok Pleiglpipsiogoichgctlonic ) 25 gof compound
2tDrrespofidifg to tRelran8ttdo {sdmelid 0.84 §of ¢sinpdudd,coffedponding to the cis-

i, 9.1 (d, 1H N 30 Exanple 7 (Compounds No. 10
agl)la’thfg)lsome(r are obtamedH) np ( Conp

trans-threo-2-Chl oro- N-[ (oct ahydroi ndoli zi n-3-yl) (thie
n-3-yl)nethyl]-3-trifluoronethyl- benzam de
hytescitomidts relsubsédi@ntly converted to hydrochlorides from a 0.IN solution of

hydrochloric acid in propan-2-ol.

Finally, 0.22 g of frans-threo isomer is isolated in the form of a white solid (RSS
stereochemistry):

Melting point: 159-161°C.

[a}p=-55.2° (¢ = 1.01, MeOH)

'H NMR (200 MHz, CDCl3): 1.1-2.2 (m, 10H), 2.85 (t, 1H), 3.0-3.2 (m, 2H), 3.55-3.70 (m,
1H), 5.4 (t, 1H), 7.1 (d, 1H), 7.2-7.35 (m, 2H), 7.5 (t, 1H), 7.8 (t, 2H)

and 0.16 g of cis-erythro isomer is isolated in the form of a white solid (RSS
stereochemistry):

Melting point: 170-172°C.

[a]p=+46.8° (c = 1.02, MeOH)
'H NMR (200 MHz, CDCLy): 1.1-1.9 (m, 10H), 2.0-2.2 (m, 2H), 2.75-2.9 (m, 1H), 3.25 (d,
1H}, 5.4 (t, 1H), 7.1 (d, 1H), 7.2 (s, 1H), 7.35 (d, 1H), 7.5 (t, 1H), 7.8 (t, 2H).
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ci s-erythro-2-chloro-N-[ (octahydroindolizin-3-yl)(thie
n-3-yl)nmethyl]-3-trifluoro- nethyl benzam de

hyWé 96d3jogvssgle 1:1. 7. 1. 18 _ PCT/FR2007/001545
trans-threo/cis-erythro-|-(octahydro-2H auinolizin-4-y
[)-1-(thien-3-yl)nmethananm ne. 5 According to the
protocol described in Exanple 5.1, starting froml.1 g
(6 i 3 : 1)
o8 T Rehr Rl AT S 7y RA oty bR Spdpen

i ndol i zi ne-5-carbonitrile, 0.51 g of product is
obtaiﬂed_in the form.of a brown oil which is used as

i d heghemisakshurwgssgd Sheajsicalpropesties of a few compounds of the invention are
tE -t hreq- -¥.f (oct ahydr oi ndol i zin-3-yl ) (thie
nﬁggéF%ﬁﬁ?ﬁ§ﬁ?ﬁE%?%&P Gor o- nmet hyl benzam de

hydrochl oride 1:1 and
ci s-erythro-2-chl oro-N-[ (octahydroi ndolizin- 3-

y iy ¢thai'AR- gelympnbsiy dpnates # iphprid rssonn, Hy Kfeshlzodengtes a phenyl group

h ' 1l A [ t.he I SCI ]

RSP BY o i 2 PERBE CRG? 8RBy SbPASRH G Bha Cutes-3
tﬁamﬁegbﬂ@@LQWSF@ﬁthro-l-(octahydro-ZFLquinoIizin-4-y
)-1-(thien-3-yl)nmethanam ne and 15 0.57 g (2.37

mol ) oft-chloro-3-trifluoronethyl benzoic acid

Cadhd ESpecedinfor” AT HAOpRRbERRARLRAY Sl ahE Tt denotes

caidroshendéng to the cis- erythro isomer are obtained.
These products are subsequently converted to
hydrochl orides froma 0. 1N solution of 20

hydr,oc, lofwACLd | -2-al.. Finally,, 0.22 g.of

¢ PR PP CY St ¢) et araeline pREE Mo Hee 8P i o
solid (RSS stereochem stry): Melting point: 159-161C
25 [a]D = -55.2 (¢ =1.01, MeOH) 1H NWR (200 MHz,

CbCig) "Stl .cblln®, #tndehotds a 2a@Sthido, dodfigution,3-@ d¢mmtes24jrans-erythro
(3 ﬁgnsfg%brgt%’ng g—le(qe%g%w ?isé’e_r%&{q %0%7213%@ g%i @éf—%éngge's %_rZée%lsate.

cis-erythro isomer is isolated in the formof a white
solid (RSS stereochemi stry): 30 Melting point:
170-172C. [a]D = +46.8 (¢ = 1.02, MeOH) 'H NMR (200
Mz, CDA3): 1.1-1.9 (m | OH), 2.0-2.2 (m 2H),
2.75-2.9 (m 1H, 3.25 (d,




1H), 5.4 (t, 1H), 7.1 (d, 1H), 7.2 (s, 1H), 7.35 (d,

1H, 7.5 (t, 1H), 7.8 (t, 2H). WD 2008/ 037881 18

PCT/ FR2007/ 001545 The stereochem stry of the
C@Mb’é)ﬁssahs illustrated on the,follow ng page. EFbggr2007/001545
chem cal structures and the physical properties of a
few conpounds of the invention are 5 illustrated in

the foll ow ble. In the "Ar}? | um, C6H5 denotes

a phenyl up, i z- X- C6H4 depetds a |phenyl group

0Si t I)@tT, i 3 denotes %
-3 /denotles a t hi &35S threo
group. 107Tn theyySal tQ colu ggnot es a conpound

in the base state a HCl " denotes a rochl ori de.

In the "Mp. (O" colum, (d) denotes mel ti ng point
wW'th H&fonposition.CefB In the "St." cBkddh, t-t

denotes a tr, threo confi gura}rﬁm, t-e denotes a
trans-er onfiguratio -e denotes a

cis-eryyhro ' Ation ; nokes a racenate.
WO 2008MN037881 19 JPCT/ FR200Y/ 004545 nl T A rt (s erythro

threo yo O HN M2 gnC66HAR C6HAR Ar
CN~/ Ar cis erythro ro H\\ /O CoH4 R N A
C?Ar trans threo H 1-}/0 Ny O C6H4AR C6H4R n=2 n¥2 N~/ Ar
N Ar CeH R CH,R

trans threo

trans erythro

trans threo

trans erythro




trans erythro C6HAR C6H4AR N Ar CN Ar trans threo 1Y
6HAR C 1Y C6H4R n=2 mr1 C N~Ar / "N Ar \~// trans
erythro HNN O H\NyO C 6 H 4 R C6H4R WD 2008/ 037881 20

01545 Table (CHZ fINAT 1Y
?5&%&27489 A R Salt I(\/IP )(2@) 112 C%EEK}QC.W“"W““S“

3CF3 HC1 132-134 t-t (rac.) 21206H52C|, 3- CF3

HARbE32- 134 t-e (rac.) 3 1 2 C6H5 2,6-(052, 3- CF3

HC1 206- 208t t (rac) 412 CoH5 2,6-(Cl)2, 3-CF3

HO 284-28&:)t-e (rac.) 5 2 1 C6H5 2-Cd, 3-CF3 HC

13- 9 tkt (rac.) 621C6H52-CI,SCF3HC1240(d)

er CoHS 2- 3-CF3 HC1 140-141 t-t

(ra@c “‘SHPE\Tl C6H5 2- CH3, -CF3HC| 247-248 c-e (rac.)
No. [m|n | Ar R ~ [Salt [Mp.(C) [st
1 1 |2 | C¢Hs 2-Cl, 3-CF; HCI 132-134 t-t (rac.)
2 1 |2 | CeHs 2-Cl, 3-CF; HCI 132-134 t-e (rac.)
3 |1 |2 [CeHs 2,6-(Cl),, 3-CF; HCl |206-208 t-t (rac.)
4 1 12 | CeHs 2,6-(Cl),, 3-CF3 HCl 254-256 t-¢ (rac.)
5 2 |1 | CeHs 2-Cl, 3-CF; HCI 138-139 t-t (rac.)
6 2 |1 |CeHs 2-Cl, 3-CF; HCl [ 240(d) t-t (RSS)
7 |2 |1 | CeHs 2-CHs, 3-CF; HCl |140-141 | t-t(rac.)
8 2 |1 | CeHs 2-CHjs, 3-CF; HCl1 247-248 c-e (rac.)
9 2 |1 | GHsN-3 | 2-Cl, 3-CF; HCl 145-147 t-t {(RSS)
10 [2 [1 |CHS3 |2-Cl, 3-CF; HCl | 159-161 t-t (RSS)
11 ;2 |1 | CeHs 2-Cl, 3-CF; HCl 138-139 c-e (rac.)
12 |2 |1 | C4HaS-3 2-Cl, 3-CF; HCl 170-172 c-¢ (RRS)
13 2 |1 [ CsHsN-3 2-Cl, 3-CF; HCl1 131-133 c-e (RRS)
14 |2 |2 | CeHs 2-Cl, 3-CF, HCl 161-163 t-t (rac.)
15 12 12 | CeHs 2-Cl, 5-CF; HCl 142-144 t-e (rac.)
16 |2 |2 | CeHs 2,6-(Cl),, 3-CF; HC1 286-288 t-t (rac.)
17 |2 [2 [ CeHs 2,6-(Cl);, 3-CF; HCl | 205(d) t-e (rac.)
18 |2 |2 | CgHs 2-CHj;, 3-CF; HC1 166-167 t-e (rac.)
19 |2 |2 | 4-F-CeHy | 2,6~(Cl),, 3-CF; HC1 289-291 t-t (rac.)
20 |2 |2 | CsHaN-3 2-Cl, 3-CF; HCl 236-238 t-t (rac.)
21 |2 |2 | CeHs 2-Cl, 3-CF; HCl 245-247 t-e (rac.)
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oW, lwi

3@61‘2538 t-

o /rf\r\

t2 Ql,afi}CH:%

\AD._ 20001 2
J

3 2-0
K6H>5
1 21

r3-t (rac.)

190

1@‘E5C

2 (2. O

|_

| t-t (rac.)

X

S*"E%‘b

?‘%C; %[FB o- UFo

3-CF3 H

AlreRizot -
_I159 t-e

211733~ CH
6“*‘%

t-e (rac.)

o]

22-OH;, 3-0¢8,; HCL

Ic7 58 257
THC 1722

2 2A4-226( r ad

13t (rac.)
27

=

3-CE3.HC1 176-1178 t.It (rac.)

5% DCAOBHS
E-C6HA 2-C .
BHICH O , 3 TOCHICL 188- 189 238360 28 |4 (rac)

HEL294- 226t -t

v

Q
N

O NN DN 17

Et> -t (rac.)

3 IrICb(
RN A L (rac.) s !

R 0 3%‘3; 7.
AB-PPOf €, (racld.ci3lck, 1 CoHo . [OvIEF3423
VO 0?385/ 037884 25 Sek] ER2007 001545 The

conmpounds of the invention have been subjected to a
series of pharmacol ogical trials which have
denonstrated their advantage as substances possessing
therapeutic activities. er Study of glycine
transportation in SK-N-MC cells expressing the native
human transport
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5 AyT1l. The uptake of [14C]glycine is studied in

SK-N-MC cel Il s (human neuroepithelial cells)

expressing the native human transporter AyT 1 by

NRASH he radi oactivity ingprporated in the

presepl%@%grl absence of the tes?fcon'pound The ceFFgm007/001545
are cultured as a nonol ayer for 48 hours in plates

pTleﬁt @@m%dwf the dnvgRoen hdyedser sptiectehio aferigagt Rifarmpgological trials

o ﬁeé hg Ve, S grat%wtl?eﬁull't v&tg%fﬁces%@seg&fﬁ%aﬁsgﬁlc activities.

(4-(2-hydroxyethyl) pi perazi ne-| - et hanesul phoni ¢ aci d)
buffer at pH 7. 4 After prel ncubatlon for 10 mnutes
¢lscing trangped . gellb atpres he\natiyle human transporter
} ) or of test conpound at various concentratlons
10 mM of glycine (determ nation of the
R Spakd bF g”ﬁ%l?éﬁ?@ is stddlediPRK- lgiél@kgéé{@(ﬁﬁmﬁﬁ Re&robpithelial cells)
activity 11 are subsequent|y added
| mpm@amgdre 1egive laummntrmpeﬂerf(&iﬂltby miepsuaing BRCadiodctivifey incorporated
tion is halted washi n

PSS PISESBIE O RRSERGE © ﬁeetepwpga&g% \?ﬁ'ﬁf lﬁ%‘%f’ﬂ]&“gg aya B'S?nolayer for
3 qu&gg la&stﬁ&fbaﬁ‘eﬁtmb@i“@mﬁfmectﬁp @r{'ﬂleJ&Q df4h@Experiment, the

nt| lant and stirring for 1 h. Couhting Is
oca:luureedmedturmmsa redogedbetd e deileMﬂ:owaﬁhed withe Krebs-HEPES

I @5@0 t3}d¥‘§‘2(g Mf@?f%‘?qg?'&' aggsqlfnﬁgg{gg% o d I-g?,{{ ! ‘g.gg@égmcubatmn
?%e 0 Il{‘%l_;uhgs RS I the g&gﬁfﬁg efther I Yt Reort ] Eiaﬁéﬂ) %?Sif t@( compound at

erence In radioactivity incorporated by t
C\mniom torfzattrsticmn dr bHE) M ohglysihe (detarmietion df theelom&ptmﬁc uptake),

&%Mnoi &14Egv%%p$fgfd Sﬁl(‘glfé’}t; 2?2 I@?_‘éﬁ@gﬁélggrs g%gqﬂelnﬁy EJHeﬁ Incubation

SRkl 008, A BTGy AT M

riesebsHEPESBuffanDhel radifozofivity encorpoedted by ﬂw«hal]blls than estimated after
specific activity as _inhibitaors of the [

addinend00 &t of @qyrﬂlsclmﬂaanem@aw fRschha PRnERE iseaied out on 2

N4 h th
T R B e G SRR R Bl by e
| 1A BideRtrticH of(ﬂﬁ’ Edmpbutd Wi\ E HBEH P83 $e pdcific uptake of glycine,
PCT/ FR2007/ 001545 transporters. These results suggest

tdedimed by tlwodrforends inofadiohetivitnisearporatedzhy the corfeal bfm and the batch
t hl%cfl E’n—':ec%wnﬁ nhe P(I mM glycme

The compounds of the invention have, in this test, an ICsq of the order of 0.001 to 0.20 uM.

Compound 1 ICsp =0.08 uM
Compound 2 ICs¢ =0.023 pM
Compound 5 ICso =0.003 pM

As shown by these results, the compounds of the invention exhibit a specific activity as

inhibitors of the glycine transporters GlyT1.

The compounds according to the invention can thus be used in the preparation of

medicaments, in particular of medicaments which are inhibitors of GlyT1 glycine
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behavi oural disorders associated with denenti a,

psychoses, in particular schizophrenia (deficit form

and productive forn) and acute or chronic

exwbapyanisdal synptons i nduce by neurol eptics

the treatnent of various fornsq%g anxi ety, panic Pcf&%umnmouus
at.t acks hobi as, obsessive-conpul sive disorders, for
tﬁléanlsl?oé?f‘lgrent of various forns of depression,

i ncluding psychotic depression, for the treatnent of
diTREsRES K8 odsPtial §2R8Mnp RS i

di sorders of gEéexual behavi our%fg%tlﬁ?]%ﬁgpggg eellrlsse,d f?rotpe treatment of
t feehavieuraivdisordefs assqpiated evithr démenttiag psyichess,"@nparéular schizophrenia
priqan enq&alised epi | epsy, secondary generalised

epig écbt\éf?, Bad ProgdpctyysiipamAnd agute pf ¢hranis extsneanidalsypiptoms induced
S YRl PRLR] 8 Otr o ileptic. :
sygmélr o_rregﬁ,% T conpﬁi%gnr}{gglﬁ ??15 ng%%)st ﬁ)glr% 5 ac’ﬁéﬁl.anjélﬁfbf’ SApic attacks, phobias,
t vbsEssRecompulsiverinoedens falte trddentios viiyhs IR epression, including

subj ect.- Hat ter of the present invention is

pﬁé’llmﬁ‘ﬁt:}‘é ERTESHIOTe SoRihe itentBieat of dispidessi dug teamlosheleabuisy er withdrawal,
d cordi to . th _— .

i %\ﬁ/sgrncﬁ'soﬁif s%xﬁglts%eehggl%gﬁ?egﬁﬁg g%o%ﬁ%s, g‘gfs@lg otlfeagnen% of migraine or in the

phaatmeotof primdry geresltsal apile sﬁ,&béor@ﬁrysglﬁhé’r@ﬁféd ePHepdy, partial epilepsy
mxture, if appropriate, with suitabl e excipients.
THA2H P08 PomBlsk Symplomatiesn mikebiotnsand asherrepileptic syndromes, in

-] : . hod .of 1 Ni [
Qoah PR ot ol ately el iR PO cor i ng

to the invention nmay thus be intended for oral,
subl i.ngual , subcutaneous, intranuscular, intravenous,
t oBisdsWhy anothes sybi e¢tanatter pfithe garesentinventiomis piemmmeytical compositions

et o) PRADEUOR! oBR A Sl Bl eceordif e e nvenion, n the

givlrat o1 tieapaddl 65 a HapRdeaticallyPMIplaBle SO BE 5OR8teO%s a mixture, if
suspensi ons to be taken orall'y or to be Inject eg, ’

t IR EEGavithywiteble sxeipientsupposi t ori es. G nt nent s,
| otions and collyria can be envi saged for topical
adm nistration. The said unit forns are dosed to

aTheO¥i @ celdpikehits 2 ERYsSH Eégohﬁﬁ%?g Lh%a{?&nﬁ&eﬁ&a@oﬂ ancﬂ trl?ét method of

active 30 principle per kg wel ght, accor
tasinyipistrpticy desredit i cal dosage form  To prepare tablets,
a pharmaceutical vehicle, which can be conposed of
di l uents, such as, WD 2008/ 037881 24 PCT/ FR2007/ 001545

fTHe phsanRlest : o4l : | | . I or
e PRARAR cfticdl 86 05 FioraE L ATRER! B i3G5l iiS e Plended for ot
(spbliygriah ydupyutandous omeramnyelfa yirapydusp tdpydag,eintrdlr$Ral, intranasal,
al%g éhe LI keé, flow agents, . such as silica, or

| Y ERAL SoCt8 9E ItEpecaiinisialear at e, stearic aci d,

gl yceryl tribehenate or

The unit administration forms can be, for example, tablets, gelatin capsules, granules,

powders, solutions or suspensions to be taken orally or to be injected, transdermal patches or

suppositories. Ointments, lotions and collyria can be envisaged for topical administration.

The said unit forms are dosed to allow a daily administration of 0.01 to 20 mg of active

principle per kg of body weight, according to the pharmaceutical dosage form.

To prepare tablets, a pharmaceutical vehicle, which can be composed of diluents, such as,
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sodi um stearyl fumarate, is added to the m cronized or

unm croni zed active principle. 5 Wetting or

surface-active agents, such as sodium |l auryl sul phate,

CaRoabsmshg added. The preparat,jon techni ques can

direct tableting, dry granul ati 4n, wet granul ati o BFR2007/001545
melt. 10 The tablets can be bare, coated wth

h

s Sf[aﬁ?’%amfp lagtospynisTasrystalinpgelulose o stasehn anstfownylation adjuvants, such as
: ; t i,,at terials. . .l

R BRI L ORI G TR e 1 How g,

s satlpasstiital @l letrs@ns such as AaphestinPsteAaiePdt@aricidi élﬂféé?ﬂ gflbehenate or

pol ymer matrices or of specific polynmers used Tn t
c S9¥ Ry Stearsl fygargtes 8 addege tonthenmicapriaédo ot utimécromized ective principle.

PRI G | 1 ith dr har.mageut j cal, yehi cl.es

( SREREbFelrfaclabfie Mohld Sk oP SRIRARSH Siphalfoganiaing yo acded.

or liquid or sem solid pharnmaceutical vehicles. The

gel ati n capsul es can be hard or soft and coated or

urlés areparaion kechnignpycanHerdirestablsting drgrahelation wet piatiylation or hot
sysk@ai ned or del ayed activity (for exanple, for an

enteric forn). A conposition in the formof a syrup or

an elixir or for admnistration in the formof drops

can conprise the active principle in conjunction with

a Thotablatsean be harsf eqatddl witlasugat, Grriezampleovitlssesise e toated with various

| paraben or propyl parabe as antiseptic, a .
TGP B2 B B L B B e 25 HESER o ke posie rpic
waéleyeddbrsRiafica! elcRNEIS 2R%k SHAGHMESY @ | i
the active principle as aam' xtgl:le Mvm%ﬁrh gﬁgggp@%né?mamces or of
adpestiic podymaers usedgindbeenasingor di spersi ng agents, such
as pol yvinyl pyrrolidone, as well as with sweeteners
and flavour-correcting agents. 30 Recourse is had, for

r'gg ' - ahi

by P e b fesPlhe ot R IRRA) ARy R AR clfcal vehictes
efsimple enizmgodrytou twee graonlafion,yoe hbymepordiguidbissemisegidipharmaceutical
made,. for parental adm nistration, of aqueous

sﬂ%ﬁ%ﬁ%ions, i sotonic saline solutions WO 2008/ 037881

25 PCT/ FR2007/ 001545 or injectable sterile solutions
conpri si ng pharmacol ogi cally conpati bl e di spersing

afengdatimepbules vt bid Ingd ag et snd EitedeoraiiRbae® HaR BIFEfIm, so as to
aor, butyl ene gl ycol. The active principle can

| ycol o
g‘? § 2P lotusiaied o8 delayedpstiviy ffop exampe.donps eterss form).
optionally with one or nore vehicles or additives or
else with a polynmer matrix or with a cyclodextrin 5

(A campdstiomin thafehas ahrupWshaeRed of R 8@%midtAtioR In the form of drops
can comprise the active principle in conjunction with a sweetener, preferably a calorie-free

sweetener, methylparaben or propylparaben, as antiseptic, a flavour enhancer and a colorant.
The water-dispersible powders and granules can comprise the active principle as a mixture
with dispersing agents or wetting agents, or dispersing agents, such as polyvinylpyrrolidone,

as well as with sweeteners and flavour-correcting agents.

Recourse is had, for rectal administration, to suppositories prepared with binders which melt

at the rectal temperature, for example cocoa butter or polyethylene glycols.

Use is made, for parental administration, of aqueous suspensions, isotonic saline solutions
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The topical conpositions according to the invention

conprise a nediumconpatible with the skin. They can

be provided in particular in the form of aqueous,

abePiveki r aqueous/ al coholig.sol utions, of ge f

wat er-?/tr)fgiﬁl or oil-in-water efrul sions having th?ﬁ{@%ommmm
a&p.ear%g&(eﬁof a creamor of a gel, of mcroemulsions

or! Bjee @1le selptions qopprisgRhgrmacplagicallly gpmpatible dispersing agents

di i [.Si i.Qnj dior.nopni.oni c Jipids.
S 1L K L S Y Rl DR R b

according to nethods conventional in the fields under
chimsadtive atinciple cahtiatsal eyforniletep i tH¥ere el bE fidrocapsules, optionally with
conposi tions according to the invention can conpri se,

| P19 TRAE Yshisles oF addifbiep ot slse oTith b @olyorse magtrix or mithaa cyclodextrin
( r ' L NGi Rl es i ch can be of wuse in
t@%m?géﬁﬁﬁgﬁﬁ&%¥P?ﬁ%hgﬁggﬁ g#ﬁﬁﬁﬁd di seases i ndi cated

above. WD 2008/037881 26 PCT/FR2007/001545 dains 1
Qonmpound, in the formof a pure enantionmer or of an _
el lRpisalgromnositions pecording to tgg fRvenden cashprisers medinm compatible with

' s,..correspqndi.ng to the general formula (1) )
?H% {E/kipg ?@%)c BL (pfﬂﬂﬁ_ﬁf %%@1 F\;n(%a foinﬁ Wﬁ adygous, alcoholic or
aldetuseAiholie 6186, of %flﬁi,w&[‘ihldﬂ & oiRHEwaRPERGIsions having the
the nunber 1 or 2, 15 represents a group chosen

fapprarents Qfivepsghm aragfha Bell of micemphistong oy lof aerosols or in the form of

d i na.2-y]. ridin-.3-yl ridin-4-yl, furan-2-yl,
FOebHctlaRSpattions Mok o palfit Ao s Typscphipragiefical dosage
FAdOAre proplarcdizetitdingith nRANJIY cBRRRBAA if He fdldSuREPMsideration.
Ar optionally to be substituted by one or nore
substituents chosen from hal ogen atons and
&l - al kyl - C7)cycl oal kyl, . . .
Fitaly Y BV strlgiott Sabistiops sojeatinegpfh dayention can comrise, in
@€8iticd k& ¥ ebBpblnd ive principles whi
by kyll g &) gdl“%/dl ‘g))%‘? ge%n%?h‘l glglgl%f{gﬁtoﬁ%r) :':lctlve principles which can be of
usBInGhy tryatimsat édthe HisordefsGlxd@ijeases linditatyd above.
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(Ci-cCo6)al kylthio, nmono- or polyfluoro((q-C6)al kyl and
nmono- or pol yfluoro(G -C6)al kyl oxy groups, R
represents either a hydrogen atom or one or nore
Swhipigod , 1dentical to or gipfferent fromon
anot herm@g%%sen from hal ogen a? nms and nono- or PCT/FR2007/001545
pol yfluoro(d -C6) al kyl and 25 nono- or
pol yfl uoro(G - C6) al kyl oxy, | iCdaims (C - ) al kyl ,
branched or cyclic (C3-C7)al kyl,
(C3-C7) cycl oal kyl (C1-C6) al kyl , (Ct C6) al koxy,
( CIatmpamd] inahd ooy a pure enantiomer or of an erythro or threo dlasterecnsomer or
( C7)cyc| oal kyl (O - C6) al kyl oxy, (G -C6)al kylthio
1Xtuge; of (§U.Chplﬁ@1ﬁ91[3 cqge@pqndmgj@ﬁlz@mneral formula ()
(CI C6) al kyl sul phonyl , carboxyl, (G -C6)al koxycar bonyl
and pent af | uor osul phanyl ~groups, in the formof the
base, an addition salt n}gn acid and/or a solvate
or hydrate. 30 2. Co nd' aeder di ng to Caima1,
characterized in thgt: pregents a group chosen
fromthe phenyl, pyr dlyNZy pyridin-3-yl,
pyridin-4-yl, thien- @Hl_ and thien-3-yl groups, it
bei ng possible for this gro Ar-@ptionally to be
substituted by WO 2008/ 037881 27 PCT/ FR2007/ 001545

one or nore substituents, which are identical to or
di fferent from one anot her, n from hal ogen atons

and (Cl-0C6)al kyl, (C3-C7)cyd
(C3-C7)cycl oal kyl (Cl -C6) al kyl ~"(d - C6) al koxy,
((C3-C7) cycl oal kyl oxy, (1)

(e3dasty cycl oal kyI (Cl - C6) al kyl oxy, (Cl-C6)alkylthio,

(r@n@) %%?gl%eg%lf ; i 1(1%@3%31'5 Yl&f [90F Apothery g number 1 or 2,

SERO I é:r@ll k 2. idi
ﬁjor g( C%)Gga)%l}l %é(li/l tg? %u psﬁoﬂériﬂlﬂﬁrl ¥ r%hthf 2 ? hep yrdin-2-yl,
kpagéln Sl a;x}llddml-éﬂl datan-2ayl Huran-3adj thianzkyh rthﬁn$®j/1y #iigzol-2-yl and
gt oungﬁfa ording to Claim1l or
Sraflr o It bERABeIbl of Gy OunAE optiapalils besbitiuted by oncor

t

TG iRRREhos) Tt baibplh A8 Mo il AT pevetoatio,

lﬁ@:&-@u)bsttloﬂhﬂé@-ﬁmaﬂma qQIC, 1Rtk @b s (C1- @?)B?@oa]kﬁ@ﬁi" c@;-Cr)eyclo-
ﬁﬁaﬁ(g (a Bf‘f erent fromone another, chosen from hal ogen

& Ieiexst or (Rides) elkdtiEas e (Caf7isudpeliulthieal t(Cwi&ﬂwcloalkyl-

00, B0 B, Rbnd: & POl - LM G oty ARRIPAGHComtkyToxy

grouphat : 15 R represents either a hydrogen atom or one
&r nore substituents, which are identical to or
IPP@F%H% eifhiep Ao 2am lomeer onsHasseerefshbstitieats itentical dorer different

u or g% %ZI h%g%nyfr& ﬁlg%gen aﬁ%@a@%@“@ﬁé’l"b&“&ﬁgl -Co)alkyl and
mono- or polyfluoro(C;-Cs)alkyloxy, linear (C,-Cg)alkyl, branched or eyclic (C- -Cpalkyl,
(Cs-Cr)eycloalkyl(Cy-Ce)alkyl, (Ci-Ce)alkoxy, (Cs-Cr)cycloalkyloxy,
(C3-Cy)eyeloalkyl(Ci-Cgalkyloxy, (C;-Ce)alkylthio, cyano, amino, phenyl, acetyl, benzoyl,
(C1-Ce)alkylsulphonyl, carboxyl, (Ci-Cg)alkoxycarbonyl and pentafluorosulphanyl groups,

in the form of the base, an addition salt with an acid and/or a solvate or hydrate.

2. Compound according to Claim 1, characterized in that:
Ar represents a group chosen from the phenyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, thien-
2-yl and thien-3-yl groups, it being possible for this group Ar optionally to be substituted by
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to Jaim1, characterize

pent af | uor osul phanyl groups, in the formof the base,
an addition salt wwth an acid and/or a solvate or
hydrate. 20 5. Conpound according to any one of

Codth g 4 characterized ig that: - mand n_ea
reprge@en% i ndependent |y of oné”another, the nun:gg;l‘fF{&007/001545
or 2, - Ar represents a group chosen fromthe phenyl ,

PYRG Of THOIESWPSU&FF@'ESG Wwhioh-ag: entigabtops dlﬁfdreltté’mngonqcmmmchlchosen from

o gkl Sidthd i Aol M58, (e PlssPloalint (G Rire e, -Copatiy,
' %@'12?931??’?% B T IRE Sl -Coalyiti

cmsoQT)m@I@ﬂq/lm (%Cmmloalkj;lltﬂilu@g)ﬂhlﬁﬂﬁmlmc?m— orpoéy;lu()forgcl Ce)alkyl
Oor osu an rou
rlflgﬁénooggjgpyﬁﬁ'%%éé% Eﬁ‘y 5 |&¥?‘&ﬁs sa}ot let hgan aci d
aﬂl‘iﬁ@forﬁl SOh¥ B, Qf adtivs R-wiifarPaci CRIPOY) sc!,l@aﬁéghgtd&qe

osen

the fol | ow ng conpounds v ol -yl ph
t s-thr | or (oct ahydroi ndol i zi n-5-yl ) pheny
W(]ung 2p6qrling & g?‘?é‘iﬂhk/‘l’f 2, Gharacteiized inyhatochl ori de.

R e PRy e A e B2 rd Piens2 ) . ¢ beng

rydsmbtdfyt thisIroup At emionaky mwesum%a%mﬁ@e;w%ms E\l@ﬁhﬁl)@ts identical
tran hreq- 2, 6-Di chl oro- N-[ (oct ahydroi ndoli zin-5-yl)p
HE Y AHERTF 1078 07 A0 ke e o Helogei ions,

?%‘3%‘252“%’3{"}??%355 B aOSHRH ABE ds rabEr ey
) phenyhnet hyl ] -3-trifl uor orret hyl - benzam de

d
h‘¥ g%)oc ’ lﬁg@ Iécfg‘r@%g & Fnene of £ aimg drieidn elesracisrized nyth)apheny

Ellxts %tﬁr fﬂ)@gc[g%ﬂ%g)wks I{Je og—tznicﬁny gﬁ?l%?%ﬁ.%%c El are 1dent1cal to or

zilfferﬁnwl ﬁpﬁegyﬂﬁﬁﬁmh%r 3 chégehf | fGhOMRAdPLh- atdms and mono- or
m de rochl ori de.
Q}F@ Rt mpnonof (nedyfiieyelCoiGupdkylexyn - eat XErEr)alkyl and

oronet hyl - benzam de hydrochl ori de.
g@&@%@r{ogﬁgﬁ@yﬁéﬁé HYY - N- [ (oct ahydroi ndol i zi n- 3-yl ) pheny

lisreet figtrh oBtHerbakd, ld:@h@tﬂiﬁbﬁ‘}ﬁlt with an acid and/or a solvate or hydrate.

5. Compound according to any one of Claims 1 to 4, characterized in that:

- m and n each represent, independently of one another, the number 1 or 2,

- Ar represents a group chosen from the phenyl, pyridin-3-yl and thien-3-yl groups, it being
possible for this group Ar optionally to be substituted by one or more halogen atoms,

- R represents either a hydrogen atom or one or more substituents, identical to or different
from one another, chosen from chlorine and the methyl, trifluoromethyl, trifluoromethoxy
and pentafluorosulphanyl groups,

in the form of the base, an addition salt with an acid and/or a solvate or hydrate.

6. Compound according to Claim 1, characterized in that it is chosen from the following
compounds:

trans-threo-2-Chloro-N-[{octahydroindolizin-5 -yDphenylmethyl]-3-trifluoromethyl-
benzamide hydrochloride.
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benzam de hydrochl ori de. 15
2-Chloro-N-[(S)-(3S, 8aR) - (oct ahydroi ndol i zi n-3-y1) (pyr
idin-3-yl)methyl]-3-trifluoronet hyI benzam de

h pde. 2-Chloro-N[(9)

82‘%?@%%%ydrm ndol i zi n- 3-yl )@§h| ophen 3-yl ) et R§T{ER3007/001545
-trifluoro- nethyl benzam de hydrochl ori de.

cireneeiytiipd- @hlm—n-bfr[@omy@nnnmmr-myngmﬂyzmahgj%Lﬁqﬂhafbynethﬂ_

3- hyl - 20 b d
h%&%‘h‘% ichlostr POT N | [(5-(3r T
8 s-thesd-2, B}’[dl'%ﬁloﬁgw (3&5}13@@{{%&%{;2% ﬁ%ﬁﬁ@h}ﬂ&wﬁ t3ht¥‘14ﬂ]uoromethyl-

-trifluoro- nethyl benzam

2bqyﬁ:amr®m;dfc(cﬁ)or(deR

8 a |n3 pyridin-3-yl)nethyl]-3-
Itz}?%s—é}'gﬁ% B@H;;I;P 9@%@1@p—§r3{1)p§enmethyl] 3-trifluoromethyl-
t KRR Smidarn ro%h lagr o- N- [ (oct ahydroqui nol i zi n-4-yl ) phen

yl met hyl ] - 3 tritluoronethyl - benzam de hydrochl ori de.

ttrczm'sthmoyl mmam(bomycnbm@mmm}pgewmetmLﬁuﬁmdrarﬁahyl-

hnet h 5 tr| fl uoronet hyl - benzam de
lgf%ig ghloride.

158 @Hﬁn‘& W ﬁg FBS%&)C drgfnkéﬁﬁﬁ-%aﬁ gﬂ)ﬁ%}%@% ﬂuo}fogwthyl-

phenyl et tri
thedraoide dxydndaehlonde

trans-erythro-2,6-Dichloro oct ahydr oqui nol i zi n-4-y
tﬁj’ﬁéhﬂ? ; F/{%}ml J%L(P?tﬁhng@pé@éiﬂgﬁfﬂ)wgmmnﬂldﬁ 3-trifluoromethyl-

{Brégihés?ﬁgég?%@ghlgnﬁﬁet hyl - N-[ (oct ahydr oqui nol i zi n-4-yl) ph

evsytrydr v i N etByl-Ni[{ ddsavarshdutizin Qﬁ@x[yﬂﬁé 34811 thyl-
PCT/ F O}q?/ 001545 benzam de h%}ryochl ori dgﬁi‘ noromethyl
tbF’é??gl hRedoshlgads. chi or o- N-[ (4-f 1 uor ophenyl ) (oct ahydro

8110I X J{E)i@glﬂﬂf OIEYthlrdromdofulnti-%y )(Syrxrledgnhg B él?fﬂqB-mﬂuoromethyl-

och

ﬁaammﬂé]hﬁhoaﬂﬁh‘ds)ro N- [ (oct ahydr oqui nol i zi n-4-yl) (pyr
- 3- 3-trifluoronethyl- 5 benzam de

ﬁ;ﬁa}l d(S)C(@S 831{) -(octahydroindolizin-3- -yl)(thiophen-3-yl)methyl]-3-trifluoro-

e S el omet hy' - benzamde P
P aras L o 2. Gl oF S pipdalzi v phemmethy 13 Fifyoromet
hydseahiarideuor omet hy!| -
2-Ch10ro-N—[(S)-(3R,8aR)—(octa.hydromdohzin—3-yl)(thiophen—3-yl)methyl]-3 -trifluoro-
methylbenzamide hydrochloride.
2-Chloro-N-[(S)-(3R,SaR)-(octahydroindolizin-3-yl)(pyridin—3—y1)methy1]-3-triﬂuoro-
methylbenzamide hydrochloride.
tmns-threo~2-Chloro-N—[(octahydroquinolizin—4-yl)phenylmethyl]-3-triﬂuoromethyl-
benzamide hydrochloride.
trans-erythro-Z-ChIoro-N—[(octahydroquinolizin-4-yl)pheny1methy1]-S-triﬂuoromethyl-
benzamide hydrochloride.
rrans—threo-2,6-DichIoromN-[(octahydroquino1izin-4-yl)phenylmethyl]~3-tn'ﬂuoromethy1—
benzamide hydrochloride.
tmns-erythro-Z,6-Dichloro-N-[(octahydroquinolizin—4-y1)pheny1methy1]-3 -trifluoromethyl-
benzamide hydrochloride.

trans—erythro-Z-Mcthyl-N—{(octahydroquinolizin—4-y1)pheny1methyl]—3-triﬂuor01'nethyl—
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benzam de hydrochl oride. 10
trans-t hreo-2- Met hyl - N[ (oct ahydr oqui nol i zi n- 4-yl ) pheny
hnet hyl ]-3-trifl uoronethyl- benzam de hydrochl ori de.

t e 3608/0Y4sR O- 2- Chl or o- N-[ (oct afydr oqui nol i zi n-4-yl ) (t
hi ophen-3-yl ) nethyl ]-3-trifl uo?g- net hyl benzami déyCT)’F(Rz““m“IS“S

hyd h ide. .

t%ﬁé&#@ﬁg&h@ﬂ% o- 3-met hyl - N-[ (oct ahydr oqui nol i zi n-

4 i 19 | henzayi 1 dr ochl ari de.

B e A S D B P i g obomso -
olrifhioneretirybareamilid hydtrbelildhiqior o- net hyl benzami de
hdrohloiﬁjﬂg}. o

t %%'S‘é?cyi ro-Nef{ e ahydrequinglizinabyiphmdiyt 3 Yipnetayiy-drifuoromethyl-

L?%F%‘?H%hﬁ‘%de‘)’%@yl ]-3-trifluoro- nethyl benzam de

tr ©Q-=ChloH)- . g . T
- ﬁﬁﬁm nyhnet h yﬂ[g{ecﬁlg%&g gﬂ’ﬁ_\%’L d %gﬁ%??%é%ﬂj 3 %h&drgmethyl-
t peRkamidehydroghloridet ahydr oqui nol i zi n- 4-yI ) phenyl net hyl ]

- 3= 1 b ide .. h hl ori de.

e D N R Rt S bhe ety mdtaosapethyl-
-Eentaeide afitoenRsidt phanyl ) - 25 benzami de hydrochl ori de.

2- Chl oro- N-[ (hexahydr opyr

dra7githreg-3Meginddr Hinetehydrpqenaliin-deylpheiydeibihg!]i Heiflubromethyl-
gcﬁieﬁ'ﬁi & %@e. reparation of a conpound according to
e hitherBigril

Fized in that a nitrile of gener al

feemgudrathtol2 Chl Sebln-[ (obbafeMirb i i1 40048/ 037331
30 PCT FRo007/ 001508 o oling i Ut AR SR rituoro-
imetiylhenramide kydreshbarsie. with a |ithiated derivative of

s farmula Ar-Li, jn ich Ar is as defined
gﬁ%@g@e?ﬁ-Qﬁlogq-ﬁgyeggﬁ-fg-gdog ydrogainglizipr4-dipbenyltmethyo@izamide
ihpd@eRierdé o obtain an internediate imne of ~general
formul a gl\g (CH2)n N-- --I/Ar (O
trans-threo-2- hIoro-N—[(4-ﬂuoropheny1)(octahydroquinolizin-4-yl)methyl]-3-triﬂuoro-

methylbenzamide hydrochloride.
rrans-erytlno-Z—Chloro-N-[(4-ﬂuoropheny1)(octahydroquinolizin—4—y1)methy1]—3-triﬂuoro-
methylbenzamide hydrochloride,
trans—threo-2-Ch10ro-3-methoxy—N~[(octahydroquinolizin-4-y1)phenylmethyl]benzamide
hydrochloride.
trans-threo-N—[(Octahydroquino1izin—4-yl)phenylmethyl]-3—triﬂuoromethoxybcnzamide
hydrochloride.

tmns—threo-N-[(Octahydroquinolizin—4—yl)phenylmethyl]-3 -(pentafluorosulphanyl)-
benzamide hydrochloride.
2-Chloro-N—[(hexahydropyrrolizin-3—yl)phenylmcthyl]benzamide hydrochloride.

7. Process for the preparation of a compound according to Claim 1, characterized in that a

(CH,),
o
/ CN

(CH,)

nitrile of general formula (II)

m
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(CH2)m NH 5 which is reduced to the primary am ne of

general formula (V) (11CR2), rl N~ Ar (V) (CH 2) m

NH2 by a reducing agent, in a protic solvent, between

0 keNt tenperature, and.then an am de
co%%?@gg%glecarri ed out betweeglot he di am ne of ggﬁ:ér@zoomms‘;s
formula (V) and an activated acid or an acid chloride

of Whish mand 1 pneigs defingd)in €lany \iy reagted with  lilkiate dativative of general

R IR AP a0 B o B Gpheen s07
9e3®CRin draémulodtain/in intéehiiatd\nfhe 6MenekaibriralLrvin NH2

characterized in that in, n and Ar are as defined

according to any one of iipg. )L to 5. 9. Conpound
according to Caim8, charac efized in that it is
chosen fromthe foll ow n ounds: ?RQ

trans-threo/ erythro-|I (oo%qahyd oi ndol i 21 n-5-yl)-1-phen

yl met hanam ne; CH,) o
trans-threo-|-(octahydroindoliZzin-3-yl)-1-phenyl net han

2 oltfis WO EONY R Aty Ui B EERRRR KR

- (oct ahydr oi ndol i zi n- 3-yl) E&Q%nyl nmet hanam ne;
trans-threo/erythro- | 2/n
- (oct ahydr o- 2H qui nol i Z1 n»\4- -1- phenq\d, nmet hanam ne;
trans-threo/erythro-1I- ocl;,%{hydr 5 gui ol i zi n-4-yl)-1
- (4-f1 uorophenyl ) met hanagHpe; -

2

by a reducing agent, in a protic solvent, between 0°C and ambient temperature, and then an
amide coupling is carried out between the diamine of general formula (V) and an activated
acid or an acid chloride of general formula (VI)

Y )

(VD

in which Y represents an activated OH group or a chlorine atom and R is as defined in
Claim 1.

8. Compound of general formula (V)
(CH,) |

/N Ar (V)

(CH ) NH
2

characterized in that m, nn and Ar are as defined according to any one of Claims 1 to 5.

9. Compound according to Claim 8, characterized in that it is chosen from the following
compounds: |
trans-threo/erythro-1-(octahydroindolizin-5-yl)-1-phenylmethanamine;
trans-threo-1-(octahydroindolizin-3-y)-1 ;phenylmethanamine;
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trans-threo- | -(octahydro-2H quinolizin-4-yl)- 1
-(pyridin-3-yl)nmethanam ne; 5

trans-threo/ci s-erythro-|-(octahydro-2H quinolizin-4-y

| )wéd=064shi:8431 3- Y! ) met hanami ne. 0. Pharnaceuti cal

conmposi tion, characterized in tHat it conprises aCT/FR2007/001545
conpound according to Claim11 in conbination with an

exXe- gy ie-1-(eetahydroindelizin-3ay1 - drphewritiethenamitieng to C ai m

14 ' f di t i.ch j )

" s NSO REERAC CA Pl o S Mool 2 by Spiepylrncgipamines

c emgeoiindo/2ptlandi -(t@tall@dx@-ﬂﬂ&jhﬁloi[iEiangl)HF@%%@Bé}%%f?x&g@gnamine;

medi cament for the treatnment of behaviour
adrgsithieed -(@rtehydreBhquiaplizisyleyIp4 dpyridin-3pgjhéthatlantine; 15

sGhj [ defi.cit, f.or nd productive_ for and )
ag’g’i"éﬂgg&g P%’f%‘f“%"‘&%?‘%%ﬂ%’ﬁ%ﬁh%&m v&w#—aﬁﬂsl-(fh@u@ﬂ)mythanmne.
neurol eptics, for the treatnent of various forns of

anxi ety, panic attacks, phobias, obsessive-conpulsive
dil § dthaenaceutienl compositien tharatterized itthativdnipeises: fnpound according to

depr: ion, .ncludi.ng psychotic depression, for the
t?)ga[all%lrsrlselﬁltcog}bl %QBrvﬁg"@Pﬂéé’l?%- al cohol abuse or

wi t hdrawal , di sorders of sexual behaviour, eating

di sorders, for the treatnment of 20 mgraine or for the

t t baiseeie cohppmdmacydpgne Calitnddal teprépaion of 8 GRBRa%Ynt which is an
g r.al i epil epsy, partial epilepsy with a sinple
olﬁlﬂg’dﬁﬁpg@j@g} U GERATIFS i xed fornms and ot her
epil eptic syndrones, in conplenenting anot her
antiepileptic treatnent or in nonotherapy.

12. Use of a compound according to Claim 1 in the preparation of a medicament for the

treatment of behavioural disorders associated with dementia, psychoses, in particular
schizophrenia (deficit form and productive form) and acute or chronic extrapyramidal
symptoms induced by neuroleptics, for the treatment of various forms of anxiety, panic
attacks, phobias, obsessive-compulsive disorders, for the treatment of various forms of
depression, including psychotic depression, for the treatment of disorders due to alcohol
abuse or withdrawal, disorders of sexual behaviour, eating disorders, for the treatment of
migrame or for the treatment of primary generalised epilepsy, secondary generalised
epilepsy, partial epilepsy with a simple or complex symptomatology, mixed forms and other

epileptic syndromes, in complementing another antiepileptic treatment or in monotherapy.




