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Pl PERAZI NE COMPOUNDS, A PROCESS FOR THEI R PREPARATI ON
AND PHARMACEUTI CAL COVPCSI TI ONS CONTAI NI NG THEM The
present invention relates t@. piperazine conpounds, to a

D CGARRAANE BRIl A R g%%e %?%&EEX%%@&S

serotonin reuptake |nh|b tors ue thereof t hey
are useful in the treat ment of depreSS|ve states
(Goodni ck and 5 Col dstein, JPsychopharmacol 1998, 12
Th¢ Bupait iBYyenibh +88is t@p&mrazawobo@qmunﬂk m@a R0&ts for their preparation
% 110; c een.et al 200
amﬁ&b 2 %‘fn@c%{tl c mmsubcgls z‘ﬁ»gt?mm% glegs Ban‘ilo%ﬁo to. %3@}1‘&39 as serotonin
Hm%&@gﬁ&ﬂﬁﬂﬁb as general i sed anxiety, panic attacks and
phobias (Feighner, J din Psychlatry 1999, 60 ( Suppl
22):18-22; Bakker et at, Int clin Psychopharnmaco

B %O%i:] 6%(%%(}(15”&%&: m%é@g%?ig%g% tr?at\gﬁg?ogjdelgr%%si%%tgtes (Goodnick and
GoREhagi ers cﬂop@ahna?o%wbls ar (BupPGd). SE2SEBUuMREr d0d déa %Lgs 2001,

t he har effect of stress whether psychol ogi cal

6L:Biad ahMaE@mek@‘ dAnd-V§ éheg Rev S0PbsE 1089 Wagstadiler dlQ @rugs 2002,

rnacol Bi_ochem,Be av 2 02 73
255760 pteeFHBE SR dbr SRS oL A phobias
(FedgHaet, N.J PeYig hPaichintg00999, 6501(39@1)&@3)18@2 NBAI@E Oofi gl., Int clin
(Mal berg and Duman, Neuropsychophar macol ogy 2003,
PSJ?@%@S@"G[‘B’ 200052 Sape) 2D|32ét 345 Dav1ﬂsorsé'vt&{€b1°%@@harmacol 2000,

Y L N g
effdct: 0I45€§B5\51)6théfnﬁlliﬂyb1$01ﬁ%gﬂt (Mzesnaslétlahlcha; arrld m%ﬂz rStreess 1997, 2:91-
oSS A Ao p e e Yoo 1395515, SN 0%, Py
20@ 891’519359 Phacmaeoly X995 ps %uﬁ‘% 72@04 P'GS%% 1209 %?aﬁ(eurotoxm

"in Psychiatry 1999, 60:101 [T ngum’et al
(Malﬂvtrg@nanE@laﬁ’,sVempMﬁMhzaéﬂ@,@z 2(1(53 @dﬁplz 1278788118):1,11 et al.,

Sczif%%sﬁ&i%\éf%{?%% % ((Eé%lcfzg?zl :?Vezroﬁsy%pﬂarmac\b/fogy aid’O% 30:67-79;

MaliR4E QRS YSRedH@! 6P| Faym 208220651 : 164615- 634, ilyamsied s@tes: such as
Psychophar nzacol ogy 2004, 176:451-458), obesity and

"OH el tabseRsyerc@mpylsiva dishadousy diserdery NbIngt ndt Handley, Br J
har S0 1931' riOh 4834 ngc%rngru e%O(?OJpn J%]&ngigo%ﬁlng é"éq 8s %b Pigott

and Seay, J Clin Psychiatry 1999, 60:101-106; Vythilingum et al., Int Clin
Psychopharmacol 2000, 15 (Suppl 2)S7-S13), aggressive states (Knutson et al., Am J
Psychiatry 1998, 155:373-379; Lanctot et al., Neuropsychopharmacology 2002, 27:646-
654; New et al., Psychopharmacology 2004, 176:451-458), obesity and appetite disorders
such as bulimia (Proietto et al., Expert Opin Investig Drugs 2000, 9:1317-1326; Ljung et
al., J Intern Med 2001, 250:219-224; Appolinario et al., CNS Drugs 2004, 18:629-651;
Appolinario and McElroy, Curr Drug Targets 2004, 5:301-307), pain states (Aragona et
al., Eur J Pain 2005, 9:33-38; Millan et al., Neuropharmacology 2002, 42:677-684;
Duman et al., J Pharmacol Sci 2004, 94:161-165; Otsuka et al., J Anesth 2004, 15:154-
158); and, in relation to those entities, disorders of behaviour and of neuronal degeneration
associated with dementia and other disorders of aging (Lyketos et al., Am J Psychiatry
2000, 157:1686-1689; Lanctot et al., J Neuropsyhiatry Clin Neurosci 2001, 13:5-21;
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al., J Intern Med 2001, 250:219-224; Appolinario et at,
CNS Drugs 2004, 18:629-651; 25 Appolinario and MEIlroy,
Curr Drug Targets 2004, 5:301-307), pain states
(Aragona et al., Eur J Pain 2005, 9:33-38; MIlan et

al ., Neuropharmacol ogy 2002,,42:677-684;, Duman et at,
JPharmacol Sci 2004, 94:161-165; O suka et al., JAnesth

2004, 15:154- 158): ~and, in r [ ose.entities,
Ladiidortidls NiiBanairbar daniomst hEh SREOGeboREHSHK b ofs dm J
Psypssi mogd 39:4dn-43yent i a and ot her disorders of aging

(Lykéetos et al., Ain J Psychiatry 30 2000,

157: 1686- 1689; Lanctot et al., J Neuropsyhiatry Cin

urasci_ 200 13:5-21. -2- Lanctot et al., . . .
P BRS JioROp e SeBP B o3 Gt es! yeiortr isp egitye anevrokinin
NKalantagbyisd. Psychiatry 2002, 159:460-465). Furthernore,

most of the conmpounds of the present invention are al so
Byaidrtie /heresf, dlegyr ak ialsp sefiikin the tragforent e §depbesBiye wiatas (Rupniak ez al.,

Beédégﬁﬁ&%acéf‘ 01ar1§:4?Z§‘g§$§§£%§'€k o _a?.,hﬁf B PAIERbI8) 2003, 44:516-

ressive stat és \Y}

522 0Rikamet 2 49.7 NeBipsfthoph@aeblogd 2008 UZDPERBIBCOINEGY et al., Eur J
2003, 44:516- 523; Kramer et al., ) ] i
PhagiacehaQfonsha-ade pBEsty it sudpassgmersised sty pasic attacks and
ph@dia y (lﬁ'sf)rhia:ll et %ﬁ],aéém‘f?ql’ha%gggol 2@@7, ??4@";2?68 Saal?l)t(e{rgﬁyet 13585 Natl
suéh as generalised anxiety, panic attacks an phobi as
AcqRBpriisk2@x1, 88:19 Beh937; Rhatyranad) N2B0AsycAcphénta oy 2002, 27:371-

T CICRIT AW .

effEQ Q2 stredd whéikier fsh2holBuRAl @anatick: K1 38BN 7 Pharmacol 2001, 412:255-264;
Neur opsychophar nmacol ogy 2002, 13:169-177), the harnful

Ruptikegnd Sfrarsen, dewrophet:bpirarpeyabgy 302 4B: 10877 aSpbostn etlal.,, Eur J

E J | , oA12:. 255-264; . R [ )
P gh i asR s Tt Sbstiod g Riae L iy G0G: 03:1180-
11849).or netifotekic e a&Cihrt 2082, MBBBsythik) D802 St-93 Nb&T, MBfcuende er

at, JPharmacol %ég Ther 2002, 303:1180 15 1188) or

al..eurr bewiosci 208% ldet828k836pBuegt ef alvibBrapsfesh?0dy y0G2oH20; Czeh er

7: -941" v rQSCj Q3 .
al. SR SIS Rog, Breg T HBHESETYEd G s, gsessive
corfigelbive theh@tiourNEssrdps Chtphaenak 0Be gyPRMaco BB T179)1310-1316;

i mpul sive states such _as obsessive- .

Tschope et al., Br J Pharmacol 1992, 107:750-755; Rupniak et al., Behav Pharmacol
2001, 12:497-508; Millan et al., Neuropharmacology 2002, 42:677-684), aggressive states
(Siegel and Schubert, Rev Neurosci 1995, 6:47-61; De Felipe et al., Nature 1998, 392:394-
397; Rupniak et al., Behav Pharmacol 2001, 12:497-508), but also drug abuse (Murtra ez
al., Nature 2000, 405:180-183; Ripley et al., Neuropharmacology 2002, 43:1258-1268;

Gadd et al., J Neurosci 2003, 23:8271-8280), psychotic states (Zachrisson et al., Eur

Neuropsychopharmacol 2000, 10:355-363) and extrapyramidal motor effects caused by
antipsychotics (Anderson et al., J Pharmacol Exp Ther 1995, 274:928-936, Steinberg et
al., J Pharmacol Exp Ther 2002, 303:1180-1188), sexual dysfunctions (Priest et al., Brain
Res Mol Brain Res 1995, 28:61-71; Danels et al., Neurosci Lett 2003, 338:111-114;

Kramer et al., Science 1998, 281 :1640-1644; Kramer et al., Neuropsychopharmacology
2004, 29:385-392), disturbances of chronobiological rhythms such as circadian rhythms
(Shibata et al., Brain Res 1992, 597:257-263; Challet et al., Brain Res 1998, 800:32-39;
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conpul si ve behavi our disorders (Culman et al., Br J
Phar macol 1995, 114:1310-1316; Tschope et al., Br J
Phar macol 1992, 107:750-755; Rupniak et al., Behav
Phar macol 20 2001, 12:497-508; MIlan et al.

Neur ophar macol ogy 2002, 42:6%7-684), aggressive states
(Siegel and Schubert, Rev Neurosci 1995, 6:47-61; De

Fel Na 1 397, R k
o P el PSR ERh innet E oShargacoce.
in @F&é@e p(aMJ (gergﬁmeEt aBl padlaigyse @%@@;34%05361% 6&@@» o} mzz%ye 1998,

, Neurophar necol ogy 2002 258-12
_EB94 397 N@angm,c:lBrZO’OS’hama®27ZO(EZ8m 131%yk3ﬂ6) i andéor amélammatlon

BoRe Sha Pl s oL AT or- BPPet 1DE QAR dd y59:269-

28§%b§)§b{@b@&w&l§ mad%ﬁzﬁ%a%a@yz 2009, Phes-0R0 BanksD B2 VePharmacol
1995, 274: 928-'936 tei nberg et al., JPharmaco

P
206h el 1 7603-133203 nm%@ antosher gaskoiatestivalfdisnrdérsdo@istersand Pratt

Euy igracgy 598, BBl CRiel G Roauatony Do 1996, 65:45-53;

Patél afr 1atdla), . Exp%rrr ensin. 1Bmadsifler: 2669)- 164949 280@&nSan@dr, Br J
al ., Neuropsycho harnacology 30 2004, 29: 385- 392),

Phan‘nschf %%Qﬂ: 380TA bhomidbIpEslaien te fyask eatidese Aisarders of behaviour

g AL o5l o B0 538y

NeuibsciBiabdhey Rev 1898,,22KR9r&1ghar macol ogy 2001, 40: 408-415;
Gannon et al., Neuropharnacology, in press), pain
(Seguin et al., Pain 1995, 61:325-343; De Felipe et

I 4
Thg oD B89 908 SHRD TecSRROENA oBerkBAIRIS AAS Ohuptake

sitgsl shoulduhav@ @humltmamaﬂy AgoGneFistic 1R&haBBMS I-fot zetrtrolhng impulsive,

ag%%ﬁ\’segﬁg 0 9 8 86% gﬁ gg%gs%y&:lsqat%aﬁg gﬁapar%?\/\rlgévser been shown that
bldeRAG RGO |rece§Q)9§]f poténtialed O8rel Jlencdrass 8 BNELuPIaRE inhibitors on

gastroi ntestinal disorders (MAllister and Pratt Eur
sergfommengie ﬁpns_pggq;on 3w gaupg of theBfaciGanadreemneundg should bring about more

rapége(g% at or}[ob_us t1 esre%%%ﬁ ff?gsoé?m%%ﬁ?g g)ggrocgedﬁggﬁjl e%,54 63;

Fr@]ger %ﬂadlnaDWeuQ&@AQOOﬂlzlls@&- 48173) Thandpidi Eh)ﬁ@lbrﬁé ie@Rcts Oof NK;
those entities, dlsorders of behavi our 10 and

antageIHEh Ao JeoTEr A kerPomsl Ry do et q@xu%yfmffeatsaﬁ §-HT reuptake
1nh%1h§§ WhigR" geeE)ﬁ)rggse@gft@xglo(qg"i‘é&?treatment With regard to the anxiogenic

effects brought about by 5-HT at the start of treatment (Bagdy et al., Int J
Neuropsychopharmacol 2001, 4:399-408), these should be prevented by the NK;
antagonist properties (Ballard et al., Eur J Pharmacol 2001, 412:255-264; Rupniak et al.,
Neuropharmacology 2003, 44:516-523). As far as the other undesirable effects associated
with 5-HT reuptake blocking are concerned, such as emetic effects (Goldstein and
Goodnick, J Psychopharmacol 1998, 12 (Suppl B):S55-S87; Edwards and Anderson,
Drugs 1999, 57:507-533; Waugh and Goa, CNS Drugs 2003, 17:343-362) and the
causation of sexual dysfunctions (Goldstein and Goodnick, J Psychopharmacol 1998, 12
(Suppl B):S55-S87; Montgomery et al., J Affect disord 2002, 69:119-140; Hirschfeld, J
Clin Psychiatry 2003, 64 (Suppl 18):20-24), NK; antagonists should also be capable of

counteracting those effects.



10

15

Neur osci Bi obehav Rev 1998, 22:789-813). The conpounds
that are active both on NK1 receptors and on serotonin
(5-HT) reuptake sites should have conpl enentary and
synergi stic mechanisns for controlling inpulsive,
aggressive, painful and, aboye all, depressive states.
It has noreover been shown that 15 bl ocki ng NK1
receptors potentiates the influence of 5-HT reuptake
inhibitors on serotoninergic transm ssion: because of
CohbtedtBE he SdéGthoR IR kR e O INK PahA8o3BQ Uind BEBionin reuptake
rapi d and nore robust antidepressant effects (CGuiard et
inhabitors ginaild betedtherap@oig, adggntagesg@@er cénpyyads dtat aiteractiwith only one
urosci 200 21:8188-8197). The rapid anxiolytic
Orgﬁ?ﬁ%éﬁo%%wﬁiTgeﬁntagonists shoul d, noreover, be
conplenentary to the anxiolytic effects of 5-HT
reupt ake 20 inhibitors, which are expressed after
Mare specifégelty t the areserritinvenfion relgaiodompotinds offsinoge ) ¢
effects brought about by 5-HT at the start of treatnent

(Bagdy et al., Int J 5 ychophar macol 2001,
4:399-408), these should be prevented by the NKr
ant agoni st properties (Ball qrpt at., Eur JPharrnaco
2001, 412:255-264; Rgpni akzet at., Neuropharmacol ogy

2003, 44:516-523). Ag far @as the other undesirable

ef fects associ &-ed i th Oredptdke bl ocking are

concerned, such as Nifc ef flects (CGol dst di)n and

Goodni ck, J Psychof :

Edwar ds and Ang- ~NIgs” 1999, 57:507-533; Waugh

and Goa, CNS Dréigs 2003, 17:343-362) and the causation

of sexual dysfunctiogs (Col dstein and Goodnick, J

Psychophar macol 1998, ‘12 (Suppl B):S55-S87; Montgonery
wherey| | J Affect disord 2002, 69:119-140; Hirschfeld, J

30 din Psychiatry 2003, 64 (Suppl 18):20-24), NK1

ant ?Q,OR%, H,Sardheubdhidl 2y BE (kAR 6 @fferen®Watie tedset%n atom or

those effects. -4- Consequently, the conpounds that are

bot Igravgiseteated dorm 31, hakngdn slisreat onbranched (€ akealkyil Nimdai bobsnched

sho ve t heragpeuti c advantages over conpounds t hat
intg*g%? ¥ﬁ’8ﬂﬁ§mgﬁ¥m“br ot her of those two targets.

- X represents a bond, an oxygen atom or a group selected from -(CHy)y-, -OCH,-
and -NRs-,
m represents 1 or 2,
Rs represents a hydrogen atom or a group selected from linear or branched
C1-Cealkyl, CORg and CO;Rg;,
Re represents a linear or branched C;-Cealkyl group,

- Y represents an oxygen atom or a group selected from NR; and CHRg,
Ry represents a hydrogen atom or a group selected from CORy and linear or
branched C;-Csalkyl, the alkyl group being optionally substituted by a 5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-yl or 2,3-dihydro-1,4-benzodioxin-2-yl group,
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More specifically, the present invention relates to
conpounds of formula (I) Y Cn R z RZ\ OAk-Ar 11),
R3 X5 Ra wherein: - R, R2, R3 and R4, which naybe
the sane or different, each represent an atom or group
selected fromH, halogen, |ignear or branched

Cl - Coal kyl, linear or branched G -C6al koxy, phenyl and

cyano, .10 - X representg a nd, .an oxygen at Qm or

Yo T EEEEHE AR s ROMGHBT OAREORREC Colks, aryl and
represepigodydr 2, RS represents a hydrogen atomor a
group selectéd fromlinear or branched G Céal kyl, CORE

and COZRGrepiesenRé arlgjdragse rfem a1 | annangino @rouyr epimmeldy substituted by
Cl - Coal kyl gro - Y. represent n_oxygen atomor a

gr oup SOJ%é@Eg‘ga&L‘B?%rﬂrW%Eﬁ%ﬁﬁoWépresents a

hydr ogen atom or a group selected from CORO and | i near

or branched Cl-C6al kyl, the al kyl group being

opt 7 eepagseytssubise genated oby Gl SropRo-

4,5-di hydro-1H1, 2, 4-tri azol -3-yl or

2, 3-di hydro-1, 4- benzodi oxi n-2-yl group, -5- R9

repi gpedibstsa @@roup sel ected fromlinear or branched

Cl- Coal kyl, aryl and heteroaryl,

- Ak represents a linear or branched C;-Cgalkylene chain,

- Arrepresents an aryl or heteroaryl group,

to their optical isomers, and also to addition salts thereof with a pharmaceutically

acceptable acid.
Optical isomers are understood to mean enantiomers and diastereoisomers.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, acetic
acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, benzenesulphonic acid, camphoric acid, dibénzoyltartaric acid.

An aryl group is understood to mean phenyl, biphenylyl or naphthyl, each of those groups
optionally being substituted by one or more identical or different groups selected from
halogen, linear or branched C;-Cgalkyl, linear or branched C;-Csalkoxy, hydroxy, cyano,
linear or branched C;-Cgtrihaloalkyl and linear or branched C;-Cgtrihaloalkoxy.

A heteroaryl group is understood to mean an aromatic mono- or bi-cyclic 5- to 12-
membered group containing one, two or three hetero atoms selected from oxygen, nitrogen
and sulphur, it being understood that the heteroaryl group may optionally be substituted by

one or more identical or different groups selected from halogen, linear or branched
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Rs represents a hydrogen atom or an ami no group
optionally substituted by one or two |inear or
branched Cl -C6al kyl groups, 5 - Z represents a nitrogen
atomor a CH group, n represents 1 or 2, Ak represents
a |inear or branched Cl-Céalkylene chain, Ar
represents an aryl or heteroaryl group, to their

cal . i soners, o.to addition salts r eof
G 6&9%151 loRatr ﬁﬁ&’éﬂ’cc?a’l’é‘glq ﬁeaﬂmz@c gbé%ff’ébl e and QWIC g7 branched

C,-CSRiMBlL3IKY) € understood to nean enantiomers and
I ast eredl soners. Anong the pharmaceutically acceptable
acids there nay be nentioned, wi thout inplying any

limtation, drochloric acid, hydrobromi¢c a
X R FPrier 2 s ShORVETLAE Ol BB SelREg from -OCH,- and -
(CH)) f\k,hg}glgqlqegplré‘segtgllq)r ol actic acid, pyruvic acid,
nal oni ¢ aci d, succinic acid, glutarlc 15 acid, fumari c

acid, tartaric acid, naleic acid, citric acid, ascorbic

aci oxal i c nethanesulphonic acid,
Yi%@%?@k@§@¥iﬂg%pp?a0|d canphoric acid,
dibenzoyltartarlc acid. An aryl group is understood to
mean phenyl, biphenylyl or naphthyl, each of those
Z pepfena Icmpﬁm@ﬁamnyeﬁeﬁwg subst i t ut ed by one or nore
identical or different groups selected from hal ogen,
| i near or branched G -C6al kyl, linear or branched

n pfafer@blgir@ugent hydr oxy, cyano, 20 linear or branched
C -C6trihal oal kyl and Iinear or branched
q Cétri hal oal koxy. A heteroaryl group i s understood to

[ -cyclic 5- to 12- nenbered
?é}atﬂ r%ﬁfs ah a gﬁ?m%pwo or

roup tal ning three hetero atons
selected from oxygen, nltrogen and sul phur, it being

nder st ood t hat the h er oar roup may optionally be
el D BO R S OBHE BT PaaH | oal of GL 1t or ent

groups sel ected from hal ogen, |inear or branched -6-
Cl-Co6al kyl, linear or branched Cl-Co6al koxy, hydroxy,
- tyenb {2, §- -dibeemolomzphenydeddihgdrocgi-indeat lopl} kipkrazine, its

enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
- trans-1-{3-[(3,5-dibromobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl } piperazine, its
. enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,

- trans-1-{6-[(3,5-dibromobenzyl)oxy]-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl} -
piperazine, its enantiomers, and also addition salts thereof with a pharmaceutically
acceptable acid,

- trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-yl} piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,

- trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-yl}-1,4-diazepane, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,

- 1-{(18,2R)-2-[(3,5-dibromobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl} piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,

- 1-[(1S,2R)-2-[(3,5-difluorobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl]piperazine, its

enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
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X preferably represents a bond, an oxygen atomor a
group selected from-0OCH2- and - (CH2) m wherein m
represents 1 or 2. 5 Y preferably represents NH Z
preferably represents a nitrogen atom n preferably
represent 1. Ar preferably represents an aryl group.
Preferred conpounds according to the invention are : 10

- SRR (B dmeiudhprdisninLyd ek U insleniIny irieeraaips. g
St PSSR RIS Bonatd ha el
- trans-1-{3-[(3,5-dichlorobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl} piperazine, its

t I -{3-](3,5-di.b 3,4-d d 2H-ch
craamps, A Siioh SAlS Deriat MG e e i B gOEaRANS
- BB B1SRRfo S AR FRRALH AL ¥.HRRRRS AR ForAG ly1) -

pipanasgik, {tseﬁl@ﬁi@n@s basihelse rdditipoxsalts Bhéted, dithed phlrychcentically
5H b ]annulen 5-yl}- 15 piperazine, its
%ﬁgﬂﬁ? and al so addition salts thereof with a
- RhepaRc 131 ¢ athlofo-sameREteAbyiex ci aldi dro 2H-chromen-4-yl}piperazine,
trans- I??Z([(B 5- dlbeﬂDbg%Zzﬁ)OX hy 3, 4- tetra%&ﬂ%m
Hpenantipmets) gidrdscaaddiféon safts theéfwém @rlﬂ}agna@nucaélwgoceptable acid.
addition salts thereof with a pharnaceutically
acceptabl e acid, -
Thé iraastdrm felat[aa( Blss-tdiamremb gzt JppeparationZo 3conpoRhdaby drenla (D),
apht h-1-yl}- di azepane,its 20 enantioners, and al so
Stalalalauff%ﬂle§amp§u%@f@afluw (VR). of priativieonfigyration gans :
acceptabl e acid, - .

1-{(1S, 2R)-2-[ (3, 5-di br 3 nzyl ) oxy] -2, 3-di hydro-1Hin
den-1-yl}pi perazine, its epantioners, and also

addi tion salts thereof hi.)a) phar maceuti cal | y
acceptable acid, - R, z

1-[ (IS, 2R) - 2- (3 5- dlfluo obenzyl ) oxy] - 2, 3-di hydro-| Hi
nden- 1-yl | pi p anQtbners, and al so

addi tion salts t h§ ; pharnaceutlﬁﬁ)ly

accept abl e aci d, S, 2R) - 2- [(3 5-dim

et hyl benzyl ) ox ‘

its enantiomners, and| al so addltlon salts thereof with a
pharmaceutically acagptable acid,

wherein R, Ry, R3, Ry, X, n and Z are as defined hereinbefore, and Y' represents an
oxygen atom or a group selected from NP; and CHR's, wherein R's represents a hydrogen

atom or a group NHP,, and P, represents a protecting group for the amine function,

- which compound of formula (Va) is reacted, when it is desired to obtain compounds of
formula (I) of relative configuration trans, with a compound of formula (VI) :

G-Ak-Ar (VI),

wherein Ak and Ar are as defined for formula (I), and G represents a leaving group such
as, for example, a halogen atom or a p-toluenesulphonate, trifluoromethanesulphonate or

methanesulphonate group,



trans- |-

3-[(3, 5-di chl orobenzyl ) oxy] - 3, 4-di hydr o- 2H chr onen- 4-y
)pi perazine, its enantionmers, and al so addition salts
hereof with a pharnaceutlcally acceptable acid, 5 -
rans-

| -{3-[3-fluoro-5- (trlfluoronethyl)benzyloxy] 3, 4-di hydr

chronen-4- raz its enantiomers, and
to EPégh%%unBﬁ of iqrttgﬂ% 41\5%0?11 rﬂatlﬁe SONSVRUFANQR J@™S cal | y
acceptable acid, - and %rans-

| -{3-(3-chloro-5-fluptro zyl oxy) - 3, 4- di hydr o- 2H- chr one
n-4-yl } pi perazine, Iits enantioners, and al so addition

(
I
t
t

salts thereof with alpharipggeutically acceptabl e acid.
10 The invention Rglatés also to a process for the

5 of formula (1), starting from
Va0 —oRkTérati ve ¢9kb.i gur ati on
(Va), R3 X R4 wherein R1,
as defined hereinbefore, and

preparati on of conpound
t he conpounB: ;
trans : (Y Ri
R2, R3, R4, X
Y' represen
NP1 and CHR 3, wherein R 8 represents a hydrogen 15
atomor a group NRP1, and P, represents a protecting
group for the ani ne functlon - whi ch conpound of
whbRIR|, & (IY?)R4 ], £,82cy eflk aﬂ@%‘ atelasidB ARSI &HbdBreObt ai n
conpounds of ~formula (I) of relative configuration
trans, with a conpound of formula (VI) G Ak-Ar (1),
erein nd. Ar,are as def ed for
w5 S el Vel 25538 0RO 5t b Ol BB na i
5 theRallggeed, 3t i0fs dsied @ Mﬂﬁﬁ&'éh@h@lﬂﬁt\@herem Y represents a group NR;

trifluoronmet hanesul phonate or et hanesul phonate group,
whemin Ry is other than a hydrogen atom,

to yield compounds of formula (Ia), a particular case of the compounds of formula (I),

which are of relative configuration trans :

(O

o O—Ak—Ar (Ia),

10 wherein R;, Ry, R3, Ry, X, n, Y, Z, Ak and Ar are as defined for formula (I),

- or which compound of formula (Va) is oxidised, when it is desired to obtain compounds

of formula (I) of relative configuration cis,

to yield the racemic compound of formula (VIII) :



to yield the conpound of fornmula (Vlla), of relative
configuration trans : Y O)n R Z Rz / 110 Ak-Ar
(Mla), R3 XR4 wherein RI, R, R3, R4, X, n, Y, Z
Ak and AT are as defined hereinbefore, which is
deprotected when Y' containsga protecting group Pl as
defined hereinbefore and is 5 then al kyl ated, when it
is desired to obtain congpunds wherein Y represents a
group NR7 wherein R7 i her than a hydrogen atom to
yi el d conpounds of forjula (la), a particular case of

the conpounds of formula ([)) which are of relative
configuration transg: Z RZ 1,0-Ak-Ar (Is), R3
X R4 10 wherein RL]'R2, [R3, R4, X, n, Y, Z, Ak and Ar

are as definem, A @ - or which conpound of
formula (Va) is 1 . nit is desi(V8d, to obtain
conmpounds of for | relative configuration
cis, to yield_ the e ¢ _eonpound of formula (M I11)
-9- ))n

w

wherein Ry, Ry, Rs, Ry, X, Z, n and Y' are as defined hereinbefore,

which is reduced to the corresponding alcohol, the diastereoisomers of which are

separated, and the isomer of formula (Vb), of relative configuration cis, is isolated :

R I:ZJ)n

(Vb),

wherein Ry, Ry, Ra, Ry, X, Y', Z and n are as defined hereinbefore,

which is reacted with a compound of formula (VI) as defined hereinbefore to yield the

compound of formula (VIIb), of relative configuration cis :

v
R [zj In

O—Ak—Ar (VlIb),

10  wherein Ry, Ry, R3, Ry, X, n, Y', Z, Ak and Ar are as defined hereinbefore,
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ZRZ/ O(VIIl), R3 X4 wherein Rl, R2, R3, R4, X Z,
n and Y are as defined hereinbefore, which is reduced
to the correspondi ng al cohol, the diastercoisoners of
whi ch are separated, and the isoner of fornmula (Vb),
of relative configuration cig,_ is isolated : Y. Cn R
Z (Vb), LILILIETJniitdllr_ 011 5 R4 wherein Rl, R2,
R3, R4, X, Y, Z and n are as defined hereinbefore,
which is reacted with a conpound of fornula (VI) as
whsf&%flg Hﬁﬂoﬁ%g WHRANOCBnihfs MipBtectf rlogegm&;oﬁpmneé héreﬁlﬂe%?e and is
, of relative configuration ci's :
the(l\a(lklymu;d whe@ it % deR4edl® etian edmpRindsReheréid,Y F&pxesxms ra, ng,lp NR;

Whgr’ein%7 1ﬁsl %gneé\[tha%raehy%%o g%%faltor}r? d hereinbefore,

to yield compounds of formula (Ib), a particular case of the compounds of formula (I),

which are of relative configuration cis :

(Ib),

wherein R;, Ry, R3, R4, X, Y, Z, n, Ak and Ar are as defined for formula (T),
which compounds of formulae (Ia) and (Ib) may be purified according to a conventional
purification technique, are separated, when desired, into their optical isomers and are

converted, when desired, into their addition salts with a pharmaceutically acceptable acid.

The compounds of formula (Ic), a particular case of compounds of formula (I) wherein Ak

(O

represents a group -CH(CHj)- :

Ar (lc),

wherein R;, Ry, R3, Ry, X, 1, Y, Z and Ar are as defined for formula (I),



-10- which is deprotected when Y' contains a protecting
group Pl as defined hereinbefore and is then

al kyl ated, when it is desired to obtain conmpounds
wherein Y represents a group NR7 wherein R7 is other
than a hydrogen atom to yigl;d conpounds of fornula
(Ib) a partlcular case of t%e conpounds  of fornula

are of rela ive con rat on cis

mayja # hﬁupr% rsﬁh Ry pqudapsat 1%)) thepgde L@g BladVid) 3 (Vhﬁezmth an acid
of fBmudXY$ Y, Z, n, Ak and Ar are as deflned for

fornula (1), mhich conpounds of fornulae (la) and (IDb)

may be purified accordiHg.€dAra @Xhventi onal

purification technique, are separated, when desired,

into their optical isonmers and are 10 converted, when
wheRs! APR.as dBhd BefImAadd[) i on salts with a

phar maceutical |y acceptabl e acid. The conpounds of

formul a (Ic) a partlcular case of conpounds of fornula

E?GYEI resents a group -CH(CH3) n : Czn ~
3&?@ CHeT ' R3 X RO wherein R, R, R3, R4,

X, n, Y, Z and A« are agedefined for for mul a (1),

(X),

wherein Ry, Ry, Rs, Ry, X, n, Y', Z and Ar are as defined hereinbefore,

which 1s reacted with bis(cyclopentadienyl)dimethyltitanium, to yield the compound of
formula (XI) :

XI),

10
wherein Ry, Ry, R3, Ry, X, n, Y', Z and Ar are as defined hereinbefore,

which is hydrogenated to yield the compound of formula (XII) :



-11- may al so be prepared by condensation of the

al cohol of formula (VvVa) or (Vb) with an acid of
formula (1 X) : HO2CAr (IX), wherein Ar is as defined
for formula (1), 5 to yield the ester of formula (X) Y
) ) no R z :iiiiitix Z QAT (X). 3 R4 wherein R

R2, R3, R4, X, n, Y, Z and AT are as defined

herei nbefore, which is reacted with

bi s(cycl opent adi enyl ) di hyltitanium to yield the
conpound of formula|(Xl) [Y ) )n R Z RO AT (XI'), 10

R4 wherein R, R2, PG NepY, £ and AT are as
h |i/iz?rogenated to yield

defi ned herei nbef gf e, e
the compound of fdrmulal(X1) ;lc12- Y CJn RCH Z
XM (X)), R 0 Ar (X1n,

wherein Ry, Ry, Rz, Ry, X, n, Y', Z and Ar are as defined hereinbefore,

which is separated into its isomers and is then deprotected when Y' contains a protecting
group P; as defined hereinbefore and alkylated, when it is desired to obtain compounds
wherein Y represents a group NR; wherein R; is other than a hydrogen atom, to yield

compounds of formula (Ic).

The compounds of formula (Va,), a particular case of compounds of formula (Va) wherein

Z represents a nitrogen atom, may be prepared starting from the compound of formula (IT) :

(m,

wherein R;, R;, Ri, R4 and X are as defined for formula (1),

which is oxidised into the compound of formula (III) :

(i,

wherein Ry, Ry, R3, R4 and X are as defined hereinbefore,
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3 XR4 wherein R, R, R3, R4, X, n, Y', Z and Ar are
as defined hereinbefore, which is separated into its
isoners and is then deprotected when Y' contains a
protecting group P, as defined hereinbefore and
al kyl ated, when it is desirgd to obtain conpounds 5
wherein Y represents a group NR7 wherein R7 is other
than a hydrogen atom to yield conpounds of fornula
(Ic). The conmpounds of formula (Val), a particular case
wﬁﬁﬁ1§ﬁﬁ&ﬁ@ﬁﬁﬁnﬁéc&ﬁ%ﬂﬂh%f@Xﬁﬁﬂ gyeln Z represents a
nitrogen atom e prepared starting fromthe
compound of fornula (11 RZ/ I \ (Il), R3 XFR4
10 wherein Rl, R2, R3;p/R4 anyg. X are, as defined for
formula (1), which is xidi ed intd the conmpound of
formula (I'll) R ::0 mhereln R, R2 R3, R4 and

X are., as defi ned _her bef iC reacted
Whegein 1538 deﬁ%ﬂqegﬁ SOTB’P?%@} 1? F‘W&eﬁneﬁmﬁw %S s as
defined for formula (I) and Yis as deflned

herei nbefore, to yield the conpound of fornula (Val)
to yield the compound of formula (Va;) :

Yl
[ J)n
N
WOH
i (Va,),

wherein Ry, Ry, Rz, R4, X, Y' and n are as defined hereinbefore.

The compounds of formula (Vay), a particular case of the compounds of formula (Va)
wherein Z represents a CH group, n represents 1 and Y' represents a NP; group, may be

prepared starting from the compound of formula (XIIT) :

i,

wherein Ry, Ry, Rz, R4 and X are as defined hereinbefore,

which is reacted with 4-pyridyllithium to yield the compound of formula (XIV) :



Y C,))n R NR2 110H (Val), 3 X5 R4 wherein R,
R2, R3, R4, X, Y and n are as defined hereinbefore.
The conpounds of formula (Va2), a particul ar case of

t he conpounds of forrmula (Va) wherein Z represents a
CH group, n represents 1 and,Y' represents a NP1 group,
may be prepared starting fromthe conpound of fornula
(XIrrr)y : RO RZI (X111), RS 10 R4 wherein R1,
R2, R3, R4 and X are as defingd harei nbefore, which is
reacted wth 4-pyridyllithi ufto YWel d the compound of
formula (XIV) -14- R I—,pRZ(IAL} R3 X R4 wherein
R, R, R3, R4 and X arp & defined hereinbefore,

(XIV),

wherein Rj, Ry, R3, R4 and X are as defined hereinbefore,

which is dehydrated to yield the compound of formula (XV) :

(XV),

wherein R, Ry, Rs, R4 and X are as defined hereinbefore,

which is reacted with Oxone to yield the compound of formula (XVI) :

(xvi),

wherein Ry, Ry, R3, R4 and X are as defined hereinbefore,

which is reacted with a reducing agent to yield the compound of formula (XVII) :



which is dehydrated to yield the conpound of fornula
(XV) : N R RZ(XV), R3 XR4 5 wherein R, R, R3,
R4 and X are as defined herei nbefore, which is reacted
with Oxone to yield the conpound of fornula (XVI) -O
tNR (XWV), X:: R whqﬁ%[n R, R, R3, R4 and X
are as defined hereinbefore, which is reacted with a

reduci ng agent to yield the conmpound of forrmula (XVIIl)
15- /- R R2 OH (XVI1), R3

N+

XV,

wherein Ry, Ry, Rs, R4 and X are as defined hereinbefore,

which is subjected to a catalytic hydrogenation reaction to yield the compound of

formula (XVIII) :

OH

XV,

wherein Ry, Ry, R3, R4 and X are as defined hereinbefore,

the cis and trans isomers of which are separated, the amine function of the trans isomer of

which is protected to yield the compound of formula (Va,), of relative configuration trans :
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4 wherein R, R2, R3, R4 and X are as defi ned
her ei nbefore, which is subjected to a catalytic
hydr ogenation reaction to yield the conpound of
formula ()CVIIlI) : H N RI RR OH (XVIIl), R3 X5 R4
wherein Rl, R2, R3, R4 and Xcare as defined
her ei nbefore, the cis and trans isoners of which are
separated, the am ne functiopn of the trans isomer of
which is protected to yield the conmpound of formula
(Va2), of relative configuragion trans : -16- Pi R R
,OH R2 (Va2), R3 X R4 N R, R2, R3, R4 and X
compounds of the
reupt ake i nhibitors,
ant agoni sts. They are
t he treatgﬁnt of

\
W

present invention are ser
and nost of themare aso
useful as nedi canents

(Vay,),

wherein Ry, Rz, R3, Ry and X are as defined hereinbefore.

The compounds of the present invention are serotonin reuptake inhibitors, and most of
them are also NK; antagonists. They are useful as medicaments in the treatment of
depressive states, anxiety states, impulsive disorders, aggressive behaviours, drug abuse,
obesity and appetite disorders, pain and inflammation, dementias, psychotic states,

disturbances of chronobiological rhythms, nausea and gastrointestinal disorders.

The present invention relates also to pharmaceutical compositions comprising, as active
ingredient, a compound of formula (I), or an addition salt thereof with a pharmaceutically
acceptable acid, in combination with one or more pharmaceutically acceptable, inert, non-

toxic excipients or carriers.

Among the pharmaceutical compositions according to the invention there may be
mentioned more especially those that are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous), per- or trans-cutaneous, nasal, rectal, perlingual, ocular or
respiratory administration, and especially tablets or dragées, sublingual tablets, gelatin
capsules, capsules, suppositories, creams, ointments, dermal gels, injectable or drinkable

preparations, aerosols, eye drops and nose drops.

The useful dosage varies according to the age and weight of the patient, the administration
route, the nature and severity of the disorder, and the administration of any associated

treatments and ranges from 0.5 to 500 mg per day in one or more administrations.
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5 depressive states, anxiety states, inpulsive
di sorders, aggressive behaviours, drug abuse, obesity
and appetite disorders, pain and inflammtion,
denmenti as, psychotic states, disturbances of
chr onobi ol ogi cal rhyt hns, ngysea and gastrointestina
di sorders. The present invention relates also to
phar maceuti cal conpositions conprising, as active
i ngredient, a conpound of forrmula (1), or an addition
Théﬁk%ﬂﬁl@? ﬁﬁ? ng& hh@tr%%lﬁ ?fﬁ%ﬂﬁbﬁ? ailﬂeystar&ﬁ%%?&ﬁisa@eﬁ alre known
n'conb lon Wit ne or nore pharmaceutically
pro&mﬁsa pt atel pre,parada ttcordingto ﬂmaiwn peoceipiesntls warionaPréparaions yield
Anong the pharmaceutjcal. conpositiopns accordjng to the
synghegi hlﬂtF%?Fdé%%%@atrﬁé?o%‘ése iR EFPRGHER Oﬁﬁaﬂéc’@@wﬁs %ﬂgﬁ kG-
that are suitable for oral, parenteral (intravenous,
i ntramuscul ar or subcutaneous), per- or
Thd startureuofahe cospomals alescribed tiakhe Ifsyamplfrsg\uab detpouined aggording to

cusfpody SgREPRElTE A Ry PPN QP Tl ST gLl agiovaie, mass

speCRRRLHS | suppOS|tor|es creans, ointnents, dermal
gels, Tnjectable or drinkable preparations, aer osol s,
eye drops and nose drops. The useful dosage varies

di h d h
Th%{ﬁ‘ﬁﬁr ! n?xﬁ% 3 Slthe &II ﬁ%e%nﬁlw\é? Inxg E‘%Og{ea he C 3 I)eo:r]toh a ho? ﬁlate under

a nférsoge(MKand the admini stration of any aSSOC|ated 20
treatnents and ranges fromO0.5 to 500 ng per day in one
nore adm ni strations. -17 The Exanples that follow

h 0 g materials used
PREIIJA foR4 . %dﬂl%}l'ﬁmrbfglrl Eare aéccordl ng to known
procedures. The various Preparatlons yield synthesis
i nternedi ates_that are of %saﬁin preparation of the
h

ﬂ@éﬂoﬁfﬂi’s" o6&} fitetrakydior e -1-9he structures of the

conmpounds descri bed in the Exanples were determn ned
according to 5 customary spectrophotonetric techniques
To g rod 7thmonb¢-ldéazﬂrqmghtéﬁ]en—l(§§bm@é mm@ads prepared according to

o SPERS] Sk S M Pl 217 AR S o, v
areBadle ASOQPend '\ﬂ@two portlons, 0.8 g of sodium borohydride (21 mmol). The
reaction mixture is then allowed to come back up to ambient temperature over 30 minutes,
and then the ethanol is evaporated off. The residue is taken up in 100 ml of toluene and
100 ml of water. After separation, the aqueous phase is extracted with 50 ml of toluene.
The toluene phases are combined, washed with a saturated aqueous solution of sodium
chloride and are then evaporated to yield 7-bromo-1,2,3,4-tetrahydronaphth-1-o0l in the

form of an oil.
Step B : 6-Bromo-1,2-dihydronaphthalene

A solution of 8.6 g of the compound obtained in the Step above (37.9 mmol) in 200 ml of
toluene is heated to 100°C. At that temperature there is added dropwise, over one hour, a
solution of 0.3 g of para-toluenesulphonic acid (1.2 mmol) dissolved in 400 ml of toluene.

The reaction mixture is subsequently cooled to 25°C and then hydrolysed using 100 ml of
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PREPARATI ON A : 6-Bronp-1, 2-di hydronapht hal ene 10 Step
A . 7-Brono-1, 2, 3,4-tetrahydronaphth-1-ol To 9.5 g of
7- br ono- 3, 4- di hydr onapht hal en-1(2H) -one (42 mol ),
prepared according to the nmethod described in Synth.
Comm 1994, 2777, dissolved ,n 100 m of ethanol, there
are added, at OC and in tw portions, 0.8 g of sodium
borohydr|de nmol ). The reactlo?gn1xture is th

waigy. | TR S¥HE @ ?ﬁ? %éékaﬂﬁd ol e dBted, flegsd aRd @Wép%%téﬁi t@,oﬂeld 6-
is evaporated off. The
bromggy%(gglxdé%agﬂtgﬁ%ﬁ%ﬂﬁ thgiod‘gjt m 1 toluene and 100 m of
water. After separation, the aqueous phase is extracted
with 50 i _of éﬂ]uene. .The t o] uene phases are
PRESARAMBION B, s Frdtyofjor 3 lilogdrgrLabefoxeRiBous sol ution of
sodium chloride and are then evaporated to yield
7-brono-1, 2, 3, 4-tetrahydronaphth-1-ol in the form of
Stepd :ch-[5-BRon G- €hutB3-en-6-/Brgiphey P-4 eliyiyady binapBtdugl ene A
solution of 8.6 g of the conmpound obtained in the Step
above (37.9 mmol) in 200 nl of toluene is heated to

To 1@@0 mAloft &%toﬂee RIRSE adrbll Eddebeﬁ@ SofaddadmdL DRYArsybeR¥Blchyde

one hour, sol ution of par a-t ol uenesul phoni c
(49a7cmm04)11327 mﬂﬂp)otaﬁs@mavlmater@%éonmpl) @hd t18{luehef 4-brpmwobut-1-ene
(99hSe ack ;l)yg'l ealljcsllglrﬁ?ml elsth?e k& |a¥ re%f f'3 9 Zl.n%fé)ougg g%i?)redbetlrli]gepooled
ﬁltﬁ%@&@ldl @vapasfateﬂthe@rﬁm@ls &ch @ﬁblﬂi r4- gs:lbroind 2 EHhed- éﬁld yloxy)phenyl]-4-

evaporated to %I el d 6- brono-1, 2-di hydronapht hal ene in
hydrepeybutinmg- @Pe]alﬁ piqrm quEmlRATl ON B :

7- Brono- 2, 3-di hydro- | - benzoxepin Step A :

4-[5-Brono-2-(but-3-en-1
Stey |Baxd ppdveny(Butd3-bwy-dpydoeypltemyiZeneere 5 To 300 m  of

acetone there are added 10 g of

5- br ono- 2- hydr oxybenzal dehyde (49.7 mine]), 13.7 g of

To @@tnﬁs(ff 'aﬂ@&ﬂsﬁ%ﬂﬁr&@%%%&ad@@l Q% Jr 69 % Qbdium hydride in oil

4- br onobut - | - ene mol ); the reaction m xture is
(39t&namoh)eatdeﬂhea,t atr(é“l(] und ﬁkb rat 86cehd0res ghef methylgiphgnylmiosphonium
b flltét?f9 evaporated to dryness to yield
TopLfle; : (but - 3- en- 1- yl oxy) phenyl ] - 4-

The mixture is allowed to come back up to ambient temperature and is stirred for
30 minutes at 25°C. A solution of 8 g of the compound obtained in the Step above
(24.9 mmol) in 30 ml of anhydrous tetrahydrofuran is then added dropwise to the reaction
mixture, at ambient temperature. An exothermic reaction from 25°C to 35°C is observed
over 45 minutes. Stirring is carried out for a further 2 hours at ambient temperature; the
reaction mixture is then filtered and the filtrate is poured into a mixture of 100 ml of ethyl
acetate, 200 ml of a saturated aqueous solution of sodium chloride and 50 g of ice. After
extraction with ethyl acetate, the combined organic phases are washed with water, dried,
filtered and evaporated to dryness. The residue obtained is purified by filtration over 100 g
of silica (eluant : toluene 100 %) to yield 4-bromo-1-(but-3-en-1-yloxy)-2-vinylbenzene in

the form of an oil.
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25

hydr oxybut an-2-one in the formof an oil. 10 Step B
4- Brono-] - (but-3-en-1 yl oxy)-2-vinyl benzene To 90 ml of
anhydrous tetrahydrof lIran there are added 1.6 g of 60
% sodi um hydride in oil (39.8 mol) and then, at 0C
and all at once, 10.67 g of ;q._
nmet hyl (tri phenyl ) phosphoni um™ brom de (29.9 mnol). The
mxture is %g%g&fd to come_ back up to anbient

Step bnpePEtf-é 7e-IshqnzoXe@ or 15 30 minutes at 25C. A
solution of 8 g of the conpound obtained in the Step
above (24.9 mmol) in 30 m of anhydrous

5 gtodtthahgdpafndrarained trhihe $tejo elobvetr (3 Pai remot)oart lessolwad in 660 ml of

m xture,. at anmbi ent .t enper at yre. exot herm ¢ reacti
tolfengr g g oBen | & B charamredols, sl SE BGRImgSS me
(O.%@mﬁﬁﬂ)r | gd Pll;'%-Rfes?ZA,%—tHH{ettﬁﬁﬁhe%%llly-QUihﬁd%liaﬁ’f?l &él?fe)dichlorgr(]pdhenyl—

enper-at ure; reaction mxture is then #I tered
methiytent)-(trie vl ghek glphosphi )rutttepivan | riox tG@rmubb of Il 1@alydt, efe added. The

et hyl . 20 acet ate 0 f sat ur ap,e ueo
reaGigR et T et ahotrs S DA o RE e paporated off
and®Xfid &sidveNobthinBd &k NytirifRACHRTL colufity 60 Ned HR@AQ¢IGant : cyclo-
phases are washed with water, dried, filtered and
hexapelpdnence 35150 tayiplfesbronihd. 3rdkydied -sbeenendd is purifi ed
by filtration over 100 g of silica (eluant : toluene
100 %9 to yield
EXANIPOEDL | - felonst 1-32-4(3;5L Db roxyobeRzi)oxy|-RSndia perd-DH-ia den-1-y1}-
formof an oil. -19- Step C
7-Brono-ZJ@P$qﬂRﬁQﬂWdB$EEH%@pin 5 g of the conpound
obtained in the Step above (19.8 mmol ) are dissolved in
500 M of toluene, and the solution is then degassed
Stepar: 30teni-Butplesanssd-(yhydroxyod 8nlihy 886 1 Mgindé 1 3Y pipenizineoi-
[1,3-bis(2,4,6-trinethyl phenyl)-2-im dazolidinylidene)d
ichIorﬁ?&ﬁ@ﬁVf 5
met hyl ene) - (tri cycl ohexyl phosphi ne) rut heni unm, or
G ubb's Il catalyst, are added. The reaction m xture
11.6sg tdferernledyle dipetazE@a -fabogdatai (93t mznol} ked tH? uered indene oxide

t hen..evapor at ed.o nd the.resi-due obtained is
o PePT R GRONEE o ol R G BTl DR 3o e a
604X BRMghe | 4@ NGiap&ated) tot Bryniesdl The residue obtained is purified by flash
7-brono- 2, 3-di hydro-1 - benzoxepi n. )
chromatography on 1 kg of silica (eluant : dichloromethane/ethanol 95/5) to yield tert-
butyl trans-4-(2-hydroxy-2,3-dihydro-1H-inden-1-yl)piperazine-1-carboxylate in the form

of a white meringue.

Step B :  tert-Butyl trans-4-{2-[(3,5-dibromobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl}-

piperazine-1-carboxylate

To 3 g of the compdund obtained in the Step above (9.42 mmol) in 30 ml of anhydrous
dimethylformamide there are added 452 mg of sodium hydride as a 60 % suspension in oil
(11.3 mmol, 1.2 equivalents). After stirring for 30 minutes at ambient temperature there are
added 3.1 g of 3,5-dibromobenzyl bromide (9.42 mmol). A slight exothermic reaction is
observed. The reaction mixture is then stirred overnight at ambient temperature, and

subsequently the dimethylformamide is evaporated off. The residue obtained is taken up in
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EXAVPLE 1 :

trans-1-{2-[ (3, 5-D bronobenzyl ) oxy] - 2, 3-di hydro-| Hi nde
n-1-yl}- 10 piperazi ne di hydrochloride Step A
tert-Butyl trans-4-(2-hydroxy-2,3-di hydro-IHinden-1
yl) pi perazine-1- carboxyl at? oLl. 6 g of tert-butyl

pi perazine-|-carboxylate (62 nmml) and 8.2 g of indene

i de e di ssol ved in m of )
dw%@&%ﬂhm ]AQ%? T%?éﬁg‘é B Bt gﬁymge %q‘gatt%ﬁf%@pe@ﬂal@ there are
r Wil 8V, t r
Obt%%e(g%ﬁéegylgsﬁ%gﬁ fied %)} Tl ag hlﬁgﬂ%%n%? gﬂrga%ra)?w%n & éj% silica
(elwnt i diahlposinetdne/etlnil ahdtate SO0 tnwkkt taa oyl 95751 {26] (9;56dlblromo—

tert- _butyl . : : .
berizwéwgﬂ%i-émfm-b&’g}lﬂ%@,nsl-a}}mra&znf#-tﬁﬂaawla@y|lslpitb%r fomheot 2
meﬁh%,gear boxylate in the form of a white neringue. Step B

t - But yl
trans-4-(2-[(3, 5-di broni obenzyl)ony 2, 3-di hydro ]Hind

e koo E A R RS ST B 5 i fmgine

m of gmj)(y,dgﬁzuﬁde d| net hyl fonnam de there are added 452
ng of sodi um hydride as a 60 % suspension in oil (11.3
1.2 equivalents). After stirring for 30 m nutes

s TR T e e 25 o

cthgk addifte nind th@nghdeots hgdrdpernbislerideds bilbtded @aotigtothe solution. The
mxture is then stirred overnlght at anbi ent

temperAYwed aHeY e HynoEpk ytratve PHT SHEME rebany saraed.a i 2ihgurs at
mﬁ%g{? 9551?% Ezﬁm%f The E@&tfoﬁsfp%@re qgttﬁér{‘ e&indeﬁtréte& %@ 0- éﬁﬁhs and then

oromet hane. After was wat er ,
50 fril | afregher e adidbde Thp previpitats obthmed 1aﬁheredtnfﬁambdleﬁ ctpedfto yield

h f h.ch to h
el g {Gh S edoeri BN T SRR P
dihg8RIcRlo8dO Y e YorhPobd Bdige §81dt - but yl
rans-4-{2-[(3, 5-di br ono-

Meltengzndintd¥H)- 2L 53-167AG dr o- 1H-i nden- 1-yl } pi per azi ne- 1 -carb

oxylate in the formof a 5 nmeringue. Step C
trans-1-(2-((3,5-Di bromobenzyl)oxyJ-2, 3-di hydro-] Hinde
EXXMIPUE Pt PEY agomer of trans-1-{2-[(3,5-dibromobenzyl)oxy]-2,3-dihydro-1H-

inden-1-yl}piperazine dihydrochloride

After reconversion to the base, the racemic compound of Example 1 is separated by
preparative chiral HPLC chromatography (eluant : isopropanol/acetonitrile/diethylamine
100/900/1) on a Chiralpak AD phase. The first of the isomers thereby separated is
converted into a salt using hydrochloric acid to yield the dihydrochloride of the (-) isomer
of trans-1-{2-[(3,5-dibromobenzyl)oxy]-2,3-dihydro-1 H-inden-1-yl } piperazine.

Melting point (MK) : 117-125°C.

Optical rotation : [a]p=-27.86 (c =1 %, MeOH, 20°C, 589 nm).
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di hydrochloride 3.5 g of the conpound obtained in the
Step above (6.18 mmol) are dissolved in 250 m of

et hyl acetate and then gaseous hydrogen chloride is
bubbl ed through the solution. The to tenperature is
allowed to increase to 45C_oand stirring is then
carried out for 2 hours at anbient tenperature The

ExpSTELESG T rormen ' dres Sdaistiuogbenpfan b2 dnflio-1r-
obt ai ned iigabi-t1yefififlrabine Ay drbaNoftak ed to viel d

tran
I-{2 [(3 5- dlbronnbenzyl)oxy] 2, 3-di hydr o- 1H i nden- 1-yl

eraz drochioride_in the formof a belg .
The Bpdegd |1iq“h% SEPHRCE MR) EXaBly 4 6'F COERARPIE2Y Sty using
hydr&@BRc Q&d to yield the dlhydrochlonde of the ( isomer of trans 1-{2-[(3,5-
trans-1-{2- %1 br onmobenzyl L’xy] 2, dlhydro-
dibjomeidanzyl ypiky 2,ﬁe‘i‘lbidrﬂ-é1ﬂlﬂd9@'ﬂdd ipgrheiee. Af t er

econy r base, the racem c conpound of
——é%gﬁng ?ﬁﬁslggdgrqud by preparative chiral HPLC
opﬁM%Eah@;gr@ﬁmé {2} 2R =1 %, MeOH, 20°C, 589 nm

nm)
| SOpr opano acetonltrlIe/dlethyfan1ne 207100/ 900/ 1) on
a Chiralpak AD phase. The first of the isoners t her eby

EXAMEL R iy PR R T Rr ARl e Sy - PSR ey
trans- l}J)lBerazme dihydrochloride

l-{2-[(3,5 ronobenzyl ) oxy] - 2, 3-di hydr o- 1H-i nden-| -yl
}pi perazine. Melting point (MK) : 117-125C. Optica

tal | ; = - 6 =1 % MeCH, 20C, 589
steh 3y Ieterciirrig o Lo oft -
trans-1-{2-[(3, 5-di bromobenzyl)oxy] -2, 3-di hydro-IH
T A R R U T S
watlé? 5980 tl?é{rgr PRI B eIt N ‘Br&flﬁ&:hg\:lﬁlﬂﬁdg E@Yﬁf RN Of e§Gvalents),
| somer of trans-1-{2-

anddthb rmnmubaeus lyeln) shixrefl £@r, Grecticly eltr fcmtblbntl tcrdp«tralllrey Thpirgrstien inpgure is

then di te!l Qtlerntané l)sequenﬁy extrac%d twice with ethyl acetate. The combined

organic phases are washed with water, dried, filtered and evaporated to dryness to yield
trans-3-bromochroman-4-ol in the form of a pale-yellow solid.

Melting point (BK) : 96-98°C.

Step B : la,7b-Dihydro-2H-oxireno[c] chromene

4.4 g of potassium hydroxide pellets (78.5 mmol) are added to 10 g of the compound
obtained in the Step above (43.6 mmol), dissolved in 170 ml of tetrahydrofuran and 85 ml
of water. After stirring for 2 hours at 25°C, the reaction mixture 1s diluted with water and
extracted twice with ether. The organic phases are combined and washed with water, dried,
filtered and evaporated to dryness to yield 1a,7b-dihydro-2H-oxireno[c]chromene in the

form of a pale-yellow oil.
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Optical rotation : [a]D=+27.29 (c =1 % MOH 20C, 589

nm EXAMPLE 4: trans-

1-{3-[ (3, 5- D bronobbenzyl ) oxy] - 3, 4- di hydr o- 2H chr onen- 4-

yl } pi perazi ne di hydrochloride 10 Step A :

trans- 3- Bronochr oman- 4-ol Te,15 g of 2H chromene (0.113

mol ) dissolved in 330 M of “A4 ni xture of

t et rahydr of ur an/ ter 50/ 50 there are added 22.1 g of
StepChyr JREEIK T4 d@m}aﬁ”ﬁ@ﬁ ey dno- Hechtionyer-€wl Byperaziiga! -

the mxj, @atés then stirred for one hour at anbient

tenperature. The reaction mxture is then diluted with

wat er, and subsequently extracted twice with et hyI

ace te The combi ned or gani c._phases are
4. 9\£a‘?fté e cofppipd i aﬁ AP 3\'&?0433%%0 &redﬁr% “ﬁ&w g of tert-

[a@é'%:lkhﬁﬁﬁrhé fAing 8 thd'B1efRdBedritRd in Step A of
but¥1 ﬁg&%&Egvn\?% g%i){?d [ting |c‘):o(|5 ntngl( B}g) : e96 98eCr1 télE) ‘gp °

Examlbla 1. 7Bhd)oﬂydlvt@m2d+1©>gunén(b[lnﬂ ﬂhsfonbnmaﬂognar@lyoon 500 g of silica

EE iy N AR

mmol ), dissolved in 170 m of tetrahydroftiran and 85
m of water. After stirring for 2 hours at 25C, the

Step Ehct letinButvk tivans-4- é3 BB udibeomabercyblandr3, ddéydex e Haaby eten-4-y1)-
tw ce W'ertahn%tjh bo organl c phases are conbi ned and
was hedfP Rt e wa xy |ed filtered and evaporated to
dryness to vyi eI d Ia 7b d| hydro 2H oxi reno[c]chromsne in
the formof_ a . -22- Step C tert-Buty

3 g ¢laths cqmpgund, a?tawﬁd i hhed$tﬁ9 &P%V@zﬁ%mxm%bﬁremﬂtedp@%@wgg to the
I h t
mef}fSd aesgfgggp?% & n}?m]? &agaég{n the. ;l%psﬁn@otm&@ ge@ﬂfﬁd B¢ flash
chrbuitaidgraphy emaz0thg of -sﬂaa o xydiditlee éﬁ&cnﬁmr@dmmnoﬂm fogmt @ a white
t.he nmet hod described in Step A of 5 Exanple 1. The oil
MCHPEHI ned is purified by flash chromatography on 500 g
of silica (eluant : dichloronethane/ethanol 95/5) to

yield the expected product in the formof an oil.
Step E : trans-1-{3-[(3,5-Dibromobenzyl)oxy]-3,4-dihydro- _2H-chromen- 4-yl}-

piperazine dihydrochloride

2.9 g of the compound obtained in the Step above (4.97 mmol) are treated according to the
method described in Step C of Example 1. The product obtained is crystallised from ether,
filtered and dried to yield the expected product in the form of white crystals.

Melting point (MK) : 130-135°C.

EXAMPLE 5: (-) isomer of trans-1-{3-[(3,5-dibromobenzyl)oxy]-3,4-dihydro-2H-

chromen-4-yl}piperazine dihydrochloride

After reconversion to the base, the racemic compound of Example 4 is separated by
preparative chiral HPLC chromatography (eluant : ethanol/diethylamine 1000/1) on a
Chiralpak AD phase. The first of the isomers thereby separated is converted into a salt
using hydrochloric acid to yield the dihydrochloride of the (-) isomer of trans-1-{3-[(3,5-
dibromobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl} piperazine.
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Step D: tert-Butyl
trans-4-(3-((3,5-di brornobenzyl ) oxyJ- 3, 4-di hydro- 2H chr
onen-4 yl)- piperazine-Il-carboxyl ate 3 g of the
conpound obtained in the Step above (8.9 mmol) are
treated according to the 10,ymethod described in Step B
of Exanple 1. The oil obtained is purified by flash

hr omat P on.3Q0 g of silica to yield the expected
Aﬁm?gﬁ&ﬂé&f@?n&of a white neringue. Step E
HEAYSiation : =_4 =19 °
Opll-c(ad- (Q(Zg’f SEOL[;Dbr or?o S C } Af)’xy?O% % gf ?1?/9(1?18 2H chronen-4

yl }- piperazi ne d|hydrochlor|de 15 2.9 g of the
cQnpoun ob ajned in the St above (4.

E r HPPGT ¢ of s T - chegtmtzféayh)wy)ﬁ3ébd@y8ro-2ﬂ~
Exanpl e 1 hmﬁ‘eﬁr‘pgﬂﬁﬁ’r. e @é&ﬁ@,{lﬁ%@&z@g allised from

et her, tere toy e expected
pr oduct |n the formof white crystals. Nbltlng poi nt

MK) :. 130-135C. EXAMPL 5 -
Thi i) 57 30 (Rhers, PO JIPBRY Do SEYI diea s using
hy&BENSBN 2y td ?ie@@rtﬁgldmyd%m&{d@cm Al @8 Abief of trans-1-{3-((3,5-
reconversi on base, the racem c conpound of
dlbmméyl)ﬂomyiﬁ#efbléy@noewﬁyronme‘bak}atplemem@h| ral HPLC

hr onat (&l . et hanol /di et hyl am ne 1000/ 1)
——zﬁﬁ&Llﬁgﬂﬁ§Fq§£1§B hase. The first of the isoners

optzbﬁr@woﬁepﬂgaiedo og (¢enwer tROH, PbaC, &893dt). Uusi ng
hydrochloric acid to yield the dlhydrochlorlde of the

(-) isoner of trans-1-{3-[(3, 5 25

R S R e e
E;Z%Hg” . [:7[]?1:531?13-2 n)gfrblgﬁ‘aﬁﬁleﬂlﬂyﬂbc%me 20C, 589 nnj.

trans- 1-{3- [(3 5- di br onobenzyl ) oxy] - 3, 4- di hydr o- 2H

L e L e

sal t pipemgine-1- carboxylate

The expected product is obtained according to the procedure described in Steps A, B and C
of Example 4, replacing the 2H-chromene by 6,7-dihydro-5H-benzo[7]annulene.

Step B :  trans-1-{6-[(3,5-Dibromobenzyl)oxy]-6,7,8,9-tetrahydro-5H-benzo[ 7] annulen-
S-yl}piperazine dihydrochloride

The expected product is obtained according to the procedure described in Steps B and C of
Example 1, starting from the compound obtained in the Step above.

Melting point (MK) : 126-131°C.
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hydrochloric acid to yield the di hydrochloride of the
(+) isoner of trans-1-{3-[(3, 5-

di br onobenzyl ) oxy] - 3, 4- di hydr o- 2H chr onen- 4-yl } pi per az
ne. Melting point (MK) : 126-130C. Optical rotation
[a] D=+ 40.92 (¢ =1 % MOH,420C, 589 nm. 10 EXAMPLE

AL S A2

Step A I}pgﬂz‘rﬂme dihydrochloride
trans-4- (6 hydr oxy , 8, 9-t etrahydro- SH benzo[ 7] annul e

n-5 yl)- plpera2|ne I-carboxylate The expected product

IS, 0 rocedure described in
Ste HLgé%E%% Otﬁgﬁfﬁﬁigﬁﬁfé“%’ "repl acing the
2H—chronene by 6, 7-di hydr o- SH benzo[ 7] annul ene. Step B

Tot ¢ 58s0fi 2.36liydzod -ngexsnpip 62 A% yimeRy pre@arpd gogordiggy ioh{er method
des.f;ﬁf:;'écp A {)Zé% mm efb695 3 é%f,) 26§r écﬁsecfj Fn? %@lagrﬁ x(tjl?re of ethyl

e expec roduct al ne accor

acqm‘té)’mthu 69/509’3161‘6 dve dddeﬂ Stepst Bdand h@}dmfgen Eatadsrpaltea(ll 1 mmol) and
starting fromthe con?ound obtgined in the Step above.

thepooygs|1thayg Ppealvion pha-1 2 0f£@£01131(3c:42 npmgel) pxgvml pf grater. After the
oo VR ol s RLELATRYY L 0l T A e

se;iar@ed aff. "Bhe 8@1&3&& phisgds agaih reeﬁﬁxitéd Mlﬂhbmwmmem'thyl 'Eﬁetﬂe Sand the
of 2,3-dilrydro-I-benzoxepin (3.4
COY&E@SG‘ at&talqwat%@rwm with &’é?éarcirlf’é‘d ﬁttﬁreé an@)ezgapoeteiﬁo dryness

to 919@%]16 g’x‘abe@tai rdtibt indhé V(ﬁqm' 30 mM of a m xture of

et a e/mater 50/ 50 there are added 1.44 g of
sodlunthydrogen car bonat e (17 1 mmol) and then, over 1

t|on f.2,1 on n
St b Byt R - B Yo 1R hal-BEER PR PR e
i's caplheghpute for a further hour and then the organic

phase is separated off. The aqueous phase is again
extracted with 10 m of ethyl acetate, and the

The expected product is obtained according to the procedure described in Step A of
Example 1, starting from the compound obtained in the Step above.

Step C : trans-1-{4-[(3,5-Dibromobenzyl)oxy]-2, 3,4, 5-tetrahydro-1-benzoxepin-5-yl}-
piperazine dihydrochloride

The expected product is obtained according to the procedure described in Steps B and C of
Example 1, starting from the compound obtained in the Step above.
Melting point (MK) : 132-139°C.
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15

10 conbi ned organi c phases are washed with water,

dried, filtered and evaporated to dryness to yield the
expected product in the formof an oil. Step B
tert-Butyl

trans-4-(4-hydroxy-2, 3, 4, 5-tgt rahydro-1 - benzoxepi n-5

yl ) pi perazi ne- 1-carboxyl ate " The expected product is
obt ai ned accordi ng to the procedure described in Step A

EME%atﬁ%ﬂsel'13,-?@t5apél?rﬁ§“¥bnewllq?f¥l'één‘iﬁbmﬂtp-%ﬁtcé'irwé‘sﬂ""

in the St . : .
trans-1-( iﬁt;?@@%&r& %gﬂnggglrlggmcg}&r]'qe& 3,4,5-tetrahydro-
| - benzoxepi n-5-yl)- piperazine di hydrochl ori de The

expect ed_product_is obtai ned according to the proceduye
Ste s‘crfiebté%“’?’ﬁr@t“efdéééyg’r’fa@’él%‘fﬁ’y‘%?af%Cgmf’}e”s‘,i”éfpﬁpﬁ@‘%ﬁ‘r"ro)fﬁ -
the c ng obtained in the Step above. 20 Melting
point&?ﬁﬁ? : 132-139C. -25- EXAWVPLE 9:
trans-1-{3-[ (3, 5-D bronobenzyl ) oxy] - 3, 4-di hydro-2H-chro

To Fﬁg tcﬁBmeil&lr&?e(r&{q I_(?c]tgring in eSt%IJ dorfo]g)lgallrg}glle dﬁ?, gitsg(ﬂve% in 45 ml of
acetdnpriy Ah&H8 Yard add &l hlsgdépre%tb‘ﬁﬂrﬂﬁ@rﬁuif}-ztymﬂbaﬁ_ﬁﬂeokao.z%mon. The
yl J- carbamate 5 To 3 g of the conpound obtained in
mixgtespis Bhesf heateingtl reflux foil 2 bbwiednil sugquentlyf evaporated to dryness. A
cetonitrile, ;therge are ed 4 of tert-butyl - .
yelfF I hbuafign IS & By ol rfbebl ppesifes (et
dichedindiR@ietthabl DE) wx ylell thtZxpesiddprandetst hbe @iensét ¥ pale-yellow
evaporated to dryness. A yellow oil is obtained which
mepsgyri fi ed by flash chromat ography on silica (el uant
di chl or omet hane/ et hanol 95/5) to yield the expected
product in the formof a pale-yellow 10 meringue. Step
SteBB:t efett-Buyly | transalR §3-/ (3, 5-dibromobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl }-
I-(3-%}3,5;d4bronnbenzyl)ony-3,4-dihydro-2kLchronen-4
yl) - TPRepEricekpcr Y bamat e The expected product is
obt ai ned according to the procedure described in Step B
of
The expected product is obtained according to the procedure described in Step B of

Example 1, starting from the compound obtained in the Step above.

Step C:  trans-1-{3-[(3,5-Dibromobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}piperidin-
4-amine dihydrochloride

The expected product is obtained according to the procedure described in Step C of
Example 1, starting from the compound obtained in the Step above.
Melting point (MK) : 160-165°C.
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Exanple 1, starting fromthe conpound obtained in the
Step above. 15 Step C
trans-1-(3-[(3,5-D bronobenzyl ) oxy] -3, 4-di hydro-2H-chro
men- 4-yl ) pi peridin- 4-am ne di hydrochl oride The
expected product is obtained_according to the procedure
described in Step C of Exarfple 1, starting fromthe
ound obtained in the Step above. Ml ting point (M)
EXAMnEbEﬂ@!;@ramz%{Z - AnPilropwbenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-
trans-4-{ oxy}-1, 2,3, 4-tetrahydron
apht h- | %?h%@gﬁuﬁ% 9E§§$g§ﬁ%%rlde Step A: 1a 2
3 7b- Tetrahydronaph tho[l , 2-bJoxiren e 36.5 g of
2-dih dronaphthalene (280 mol) are treated with
ﬁ@ﬁor{é’ el atratydrenaphehol 6 2rfdoxsRiedescribed in Step A of
Exanple 8 to yield the expected product in the form of
an oil. Step B: trans-I-Mrpholin-4
36. 5’ kg -of, 122-dildiophplethyl erico(2BO 3t fmdd)odre heatdd %t&OQénMcordmg to the
nmpound obtained in the Step above (27.02 mol
me@pé sgsoyibad ith St Aviof Exampleet tonyield the eanq@flévrafh@t Hﬁ@l@éoml of an
0il.2- 35 nl of norpholine (27.02 nmml), and then 185 ny of
10 ZnC12 (1.35 nmmol). After heating at reflux for 12
hours, the n1xture is evaporated to dryness and the

reS|due obt ai n s, purified by flash_chromatography on
Steg B\ i teaslaMernhsiiy- 4'4‘(@5%%%7%@(1%% 81"”18“;“ é”)ol?t o yield the
expected product in the formof a |ight-brow solid.
Melting point (BK) : 88-90C. Step C
To B19aresef4hé erpp@ing-dbidimesinm Ben3teb pborye] (271,02 n8ndl) t dissokted dr 67 ml of

ety Wsrky 1ok iR 995 o firionie o FRAPEHOG & Biectioame or

ZntH a1 33ehhe). dess ! hdagtg i recﬁl@p f& of hduranpb enikiurbis Q:'vbpdrﬁed to

obtai ned which is urlfled by fl ash chronato raphy

dryggssiapd therasidve obtqim@hllsmu@@@@ Arféash pbrcym@wanhyeoreﬁlbé%@dﬂom-
mefha? ('}et%gmol @5;5'? % yleﬁl‘rtH]e gxpe%ped%rl)duct in the form of a light-brown solid.

Melting point (BK) : 88-90°C.

Step C :  trans-4-{2-[(3,5-Dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-yl}morpholine

3 g of the compound obtained in the Step above (12.85 mmol) are treated according to the
method described in Step B of Example 1. An oil is obtained which is purified by flash
chromatography on silica (eluant : dichloromethane) to yield the expected product in the

form of an oil.

Step D :  trans-4-{2-[(3,5-Dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-yl}morpholine
hydrochloride

To 1.9 g of the compound obtained in the Step above (3.95 mmol), dissolved in 40 ml of
ethyl acetate, there are added 2.96 ml of a 2M ethereal HCI solution (5.92 mmol). After
filtration and drying of the crystals, the expected product is obtained.

Melting point : (MK) = 175-180°C.
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Step D :

trans-4-[2-[(3,5-D brornobenzyl )oxy]-1, 2, 3,4-tetrahydro
napht h-1 -yl }morphol i ne 20 hydrochloride To 1.9 g of

t he compound obtained in the Step above (3.95 mmol),

di ssolved in 40 ml of ethyl,sacetate, there are added
2.96 Ml of a 2Methereal HO"'solution (5.92 mmol).

After filtration and drying of the crystals, the
expected product is obtained. Meltin point : (M

7
EXEMPLERL sy qrbit (0o Bibrbobora oy - s methg 23 iydport
ro-|1 H i ndaded-dl}gipaezmei ne Step A : 4- Met hoxy- 6,

6a- di hydro-] aHi ndeno[ 1, 2- b] oxi rene The expected
product i s obtained according to the procedure

?sc t le 4, starting
Stef o JM% dﬁgxd? C?Ef e%ﬂmg‘i'g’g] 55"]5%(’2‘% But y

trans-4- {2 [(3,5-di brom)benzyl)ony S- met hoxy- 2, 3- di hyd

ro-1H n-1 yl)piperazin carb e egt e
Th%f»@g&tgg pf u8t01[s g%}%rgédp %rfi' ﬁ% I}eoprpﬁegix \f;er‘z %xalzﬁlﬁén %Zt(e%s% and B of
Exﬁﬁﬁl@ﬁ' D&Gink Tront ERSethu 30t EhdRhe. Exanpl e 1, starting from

t he conpound obtained’in the Step above. 10 Step C

trans-1-{2-[(3, 5-Di bromobenzyl ) oxy] - 5- met hoxy- 2, 3-dilry

1
g B P B PR Rl S D PR 1
accorﬂuagjlyqyptﬁeanmuwﬁbodﬁa@r| bed in Step C of Exanple

1. After evaporation to dryness, the product obtained
is taken up in water, and the aqueous phase is adjusted

1o Oyt PR BRSNS DAL L dnro BNy Gl e o
Exavaplerl, staidimigeéichm fliel doatpedndoletai@ed pothaiSexgh dbovelr yness. The

residue obtained is crystallised from isopropyl ether.
The crystals are filtered off and dried to yield the

SteBXPECh -8 POGHCS Dib MR dbbmS) BRI B mbMBYy-2, 33085 dHOAG- inden-1-y1)-

piperazine

1.3 g of the compound obtained in the Step above (2.17 mmol) are treated according to the
method described in Step C of Example 1. After evaporation to dryness, the product
obtained is taken up in water, and the aqueous phase is adjusted to pH 8 by adding sodium
hydroxide solution (1N) and extracted with ether. The organic phase is washed with water,
dried, filtered and evaporated to dryness. The residue obtained is crystallised from
isopropyl ether. The crystals are filtered off and dried to yield the expected product.
Melting point (MK) : 101-104°C.

EXAMPLE 12 : trans-1-{2-[(3,5-Dibromobenzyl)oxy]-7-methoxy-1,2,3,4-tetrahydro-

naphth-1-yl}piperazine dihydrochloride

Step A : 2-Bromo-7-methoxy-1,2,3,4-tetrahydronaphth-1-ol

20 g of 6-methoxy-1,2-dihydronaphthalene (126 mmol) are treated according to the
method described in Step A of Example 4 to yield the expected product.
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EXAMPLE 12 :

trans-1-{2-[ (3, 5- D bronobenzyl ) oxy] - 7- net hoxy- 1, 2, 3, 4-t
et rabydro- 20 napht h-1-yl }pi perazi ne di hydrochl ori de
Step A:

2- Brono- 7- net hoxy- 1, 2, 3, 4- tgﬁrahydronaphth I-ol 20 g of
6- net hoxy-1, 2- dlhydronaphtha ene (126 nmol) are treated
accordi ng to the nethod described in Step A of Exanple
4 to yield the expected product. -28 Step B :

I

g B M s 42 Wydrapy Tnethony 12,3 dyeirahylkonaphti bl |
yI) ,pmpatazahen%ag&ﬂboxylate To 2 g of the compound
obtained in the Step above (7.78 mmol ), dissolved in 30
m of tetrahydrofuran, there are added 1.24 g of

ToSPg! ?%@X&ﬁfg(ﬂﬁld%tﬁn@in%h% %ﬁﬁ&?dv@rh'?@ 1Rinbl), glsgcﬁ%dlm 30 ml of

and stirring is carried out for hour s at

teuahjairefuran ehq:re raat¢ adéed Tﬁé gr dasodivom hyilside ae ai 60 P4 buspemsion in oil
T e filtr which ¢

G1g! ReraibigL piot s SHrEaRRLgHt Bovs 4b i [gmeirare: Jhg reaction

mlktﬂres Ol Ut1RFed. | Tht N&iMirdt€acGhgeh Wediaihs 56Qnéif10)¥gefat 2 @Ubéfétrahydro-

| perazi ne-| - carboxylate (7.78 mnol) and
napfithedi By lovirengrindwlutivme it gien erha}ﬁd?domtha Sisof i‘@tblllwleglperazme-l—

car%&%/&fit]r@ g?néhe b %.1%1 ISOn on%mc)fl fo%&%gi I %h pe hg(?rg%u?%] %tdlstllled

Pe of's

offi fidr tﬂﬁie@étlcﬁﬂdl)@%r ﬁrﬁicﬁds Vbleh hegked fat OI@?EE‘Ioh anouEhThe mixture is
o%ganlc phase is dried and then filtered and

colgdh RepERddnto; watgr bedracted avittedichigeoragihaien dae pPreapigmbpscely dried

i) BRGsLMAGRT RGO w50gPy s Plened &5 putfeg by fsh

chrormachigedphySiregili€h (eluant : dichloromethane/ethanol : 98/2) to yield the expected
trans-1-(2-[(3,5-D bronobenzyl ) oxy] - 7- net hoxy- 1, 2, 3, 4-t
%ﬁ?%hydronaphth | - 15 yl) pi perazi ne di hydrochl ori de The
expected product is obtained according to the procedure
described in Steps B and C of Exanple 1, starting from
Srgpr(é conpwhdzdbimwmaiveméo@ﬂebmawoml Ne{-tdtredyronephth-1-
( MK) 75 182C.

trans-J¥ @eTT@egﬂgéﬁﬁghgﬁénzyl)oxy] 6- met hoxy- 1, 2, 3, 4-t
et rahydr o-

The expected product is obtained according to the procedure described in Steps B and C of
Example 1, starting from the compound obtained in the Step above.
Melting point (MK) : 175-182°C.

EXAMPLE 13 : trans-1-{2-[(3,5-Dibromobenzyl)oxy]-6-methoxy-1,2,3,4-tetrahydro-

naphth-1-yl}piperazine dihydrochloride

Step A : 2-Bromo-6-methoxy-1,2,3,4-tetrahydronaphth-1-ol

10.8 g of 7-methoxy-1,2-dihydronaphthalene (67.4 mmol) are treated according to the
method described in Step A of Example 4 to yield the expected product.
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20 napht h-1-yl } pi perazi ne di bydrochl oride Step A :

2- Brono- 6- net hoxy-1, 2, 3, 4-tetrahydronaphth-1 -ol 10.8
g of 7-nethoxy-1, 2-di hydronapht hal ene (67.4 mol) are
treated according to the nethod described in Step A of
Exanple 4 to yield the expe%bed product. -29- Step B :
tert-Butyl

trans-4- (2- hydroéy ) net hoxy-1 tetrahydronaphth-
Step Byj| ) -tegiBydyl drqnged-(2: WWX@W&{’IQXYFMQ? f-1¢§r b dkamgphih-1-yl)-

conpo e Step above (37.8 muol),
dlssoﬁggdgg%gfg%gﬁ?&h?p tetrahydrofuran, there are

added 3 g of sodlun1hydr|de as a 60 % suspension in oi

uj v ts t the_ r
To §17x$ gf @16 CQH’QPP’P4 abtang l@ﬁl th gb (Qﬁg ruReD G Lvregtﬂa.léo ml of
|t [ f il n
teteffidRorudn, (P RE oghi S 3L & SR RS LTS HODR suspenion,jin ol
(75$ﬁ11nm0i1 cﬁﬁqun\&llm@m@dhm the réactioy moktuteiststilrad yér 24 hours at ambient

terelBiy | RBPhalEORT G o4 R AROTIEE harmeliony-1a,2,3,7b-
tetrglh}ﬁfrbﬂajpﬁﬂloglfifab](@(rﬁ‘j:rlé e s61886, iiPFealieX WHILES U $ STUBSBUHR PieYazine-

heat ed for 1 hour. tThe 10 reaction mixture is
l-catherylelodied iafody @ %nﬂgofpbmpéﬂdlfpm@mﬁht €he ggiihydrofuran is then
tra ted ith dichl.oroneth or e ]
dls&elﬁ (f ' | e d ef {ela%tlorneanxturda 1esv%1porqa{int dy Peatg(? )z/ﬂn g%&l’&? 2or f ﬁ'our. The
reaMicﬁJ chituF€sé dhien \Wbbleh b&o@ubdnﬁg qﬁ)ubs‘ﬂ filtasWater and extracted with

chromat ography on silica
dichforpnehaige X Tﬁay@éga@@%ah%ﬁp 18 19681/ @}ede diltgred) and: papesaisdciogdyness to

r t

vieff AEpicyS! Flishs i, purifid, by, sl chromatography, op silga, (luant:
dicklorahgthiameraisnb h=- 98/9) {p-yidd the qxpeaed preddéthydr ochl ori de

The expected product is obtained according to the

procedure described in Steps B and C of Exanple 1,

r g 1 L not _]-vi}-

LN R o

t r angipdragizediiydeeddidsidenobenzyl ) oxy] - 5- phenyl - 2, 3- di hydr

o-1H 20 inden-1-yl}piperazine di hydrochl oride

The expected product is obtained according to the procedure described in Steps B and C of
Example 1, starting from the compound obtained in the Step above.
Melting point (MK) : 137-150°C.

EXAMPLE 14 : trans-1-{2-[(3,5-Dibromobenzyl)oxy]-5-pheny}-2,3-dihydro-1H-

inden-1-yl}piperazine dihydrochloride

The expected product is obtained according to the procedure of Example 4, starting from
6-phenyl-1H-indene.
Melting point (MK) : 145-153°C.
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The expected product is obtained according to the

procedure of Exanple 4, starting from

6- phenyl -1 H i ndene. Melting point (MK) : 145-153C. - 30-

EXAMPLE 15 :

trans-1-{2-[ (3, 5-D bronobenzyl )oxy] -1, 2, 3, 4-tetrahydron

apht h-1 yl) pi perazi ne di hydlég)c'hl oride Step A :

trans-2-Brono-1, 2, 3, 4-tetrahydronaphth-1-ol To 13.
EXAMPLE#S) ) trases-kid(@SonHpamekieand)oxyl- éééw&irahydaonaph h-1-

m xt ure of and 400 nl of
tetrahydro’f]ﬁgg%'{ymal\]t%dalli;":gcli {llo?enperature there are
added, all at once, 19.6 g (110 mmuol) of
I\I-brom)succi nimde and stirring is carried out for 3

Stepd i Eans ThBr@ozf & e ahydresasd-¢i of ice-col d wat er

and 200 m of ether; stirring is carried out and the
phases are separated. The agueous phase is extracted
To WB 10z 200 mino@fofedihﬁironatpﬂlﬂ)amnﬂbdismﬂvadrigmind:xtummfsmﬁ) mt ef water

t hen hed 200 nml. of a saturat u lutio
T 5 g B S M ity v B i S LY

¢! 1M'n§xlngl%tolf‘§\1 XRESsh &SRR 2 dirridk $PcdBried out for 3 hours, There are then
7b- Tetr ahydronapht ho[ 1, 2-b] oxirene To 27.5 g of

addeth €06 omipafuinet cad tveritereandi ZrOOtmbonttbpr, aixoing is darsisdlovieahd the phases

are S ied o A s ERe el MO §herg BB ineg orsanic
phabés e (HeBOvRd With 200 mlwﬁlsutmdﬁwﬁmbmomomfa&dlaﬁl chloride and

water. After stirring for 15 5 days at anbi ent
drlftde%ﬂdéh@t enaporapygo rieldthegaperiedeanpayiéd and extraction
is carried out with ethyl ether. The conbi ned organic
phases are washed and then dried. After evaporation,
Step 1Be: for DEUbLTenlatpiroreplitio[di2shfokirek i n vacuo
(approximately 0.1 mm Hg) in a Kugel rohr apparatus.
The expected product distils at around 80C. Step C

To;ﬁ. § 5BYF %hé- Grfp%ﬂﬁd Zoﬂﬂéﬁgéd”‘l - the28Rp4at k! UNEERLAARNGE0 Im1 of

per azl ne- car ate At anbient t enperature,
tetr4hyddrgfu¢80 theel s addetl h«kopwrspp omek Sbinanutesd ait rarmﬂlemStearmerature a
soh?t?oonvgf ?&g (180 mmol) of potassium hydroxide in 10 ml of water. After stirring for
5 days at ambient temperature, 200 ml of water are added and extraction is carried out with
ethyl ether. The combined organic phases are washed and then dried. After evaporation,
the product obtained is distilled in vacuo (approximately 0.1 mm Hg) in a Kugelrohr

apparatus. The expected product distils at around 80°C.

Step C :  tert-Butyl 4-[trans-2-hydroxy-1,2,3,4-tetrahydronaphth-1-yl] piperazine-1-
carboxylate

At ambient temperature, 4.4 g (30 mmol) of the compound obtained in the Step above and
5.6 g (30 mmol) of N-tert-butyloxycarbonylpiperazine in 60 ml of acetonitrile are mixed
together and then heated at reflux for 40 hours. After evaporation and flash
chromatography on 500 g of silica (eluant : dichloromethane/ethanol 98/2), the expected

product is collected.
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5.6 g (30 Mol ) of N-tert-butyl oxycarbonyl pi perazine in

60 m of acetonitrile are m xed together and then

heated at reflux for 40 hours. After evaporation and

flash chromatography on 500 g of silica (el uant

di chl or omet hane/ et hanol 98/ 2), the expected 25 product

is collected. -31- Step D : tert-ButyI

{trans- 21[ 3, 5-di bronpbenzyl ) oxyJ- 1 t et rahydron

J%Q’rt Hert=Bujy]] %{tmazz[ (Re-dibrogrobesay))ad- fAt? MIréWronaphth 1-

tenp 0O 11 mmol ) of sodium hydride as a

susp?%?&ﬂgﬁﬂngg‘%néiwg¥étetrahydrofuran there are

added, over a few mnutes, 3.3 g (10 mvl) of the

conpound 5 obt ai in the St boye i ssolved i.n 20
At Dlspt fgpeEyE B Hagh Wlmff?qﬂ?@n@dﬂg%ﬁsea SugpensyRR in 20 ml
of tgeﬁ%]i}@r%)ﬁhé&%daéé Bel, & atfﬁx%ﬁnﬁ&Q% d3 33 le@ﬁle‘)‘ %?the%o%lpound

) di br ono- enz br om e and
obt3inéd gn the (Stfm‘ﬁIﬁO)ve afissobted an A0 Il tof Itt’amhydmom o’lﬁhed'e],xtmmds heated at

[ rrled ut overnight at _70C . The
50 RERe ot e B 5 Bbadietumtt Shbadt 2 () kS Gibromo-
beribhyt E}oinm Mﬂfehtyﬁg(mefﬁﬁlan%ff tek0n - Bhsyla%mSﬁltiml jo@HEehd h8ating is
carried out. The conbined to organi ¢ phases are washed

cargipdl odt iowernight tagér708G agbe anixbme andhdn petred Hatontib gy agfhyater and
300 aof sili I d nethane 100
extiior Ron P onPhtSerRRALRED py, SLARYHAHTOGREE, S e combines

orgﬁ?ﬁ[@%ﬂia@@ Qr@@@dh@d dnd driddl @ﬁe@cbvalﬁilﬁﬁoﬂzand flash chromatography on

s-1-{2-] 5- Di bronobenz% %i 2,3, 4-tetrahydron
30%@{ ﬁlhfa;lpl}uampeﬁhalzlméne%ﬁnﬁy& Sentist thea dichleremegisge/ethyl acetate

d through 5.8 g (10 nmol) of
o0 e R bR BB Ca 17400 mi of ety

acetate, at anblent tenperature for a few m nutes.

St rring is arried for. 3 ho s, at

N &t €2/ e Db Rrbay Bownded. 3 3res Jidawaﬁ@ Spiprazine
(a prg@y@bg@$gdgppears) and 100 ml of ether are added,
stirring is then carried out overnight at anbient
tenperature. After filtering off, rinsing and drylng

Gait;eirﬁ])% Erg(grcﬁlggrlx ]te]glfoﬁ]ﬂe Eubb%ed t%rgug%t 5 g C(?Hp"“” ofsthe a ove congpound
dissolved in 400 ml of ethyl acetate, at ambient temperature, for a few minutes. Stirring is
then carried out for 3 hours at ambient temperature; the mixture is then concentrated by
half (a precipitate appears) and 100 ml of ether are added; stirring is then carried out
overnight at ambient temperature. After filtering off, rinsing and drying the precipitate, the

expected compound is collected in racemic form.

Melting point (M.K.) : 110-125°C.

EXAMPLE 16 : (-) isomer of trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3,4-tetrahydro-

naphth-1-yl}piperazine dihydrochloride

After reconversion to the base, the racemic compound obtained in Example 15 is separated
by preparative chiral HPLC chromatography on a CHIRALPAK AD column (eluant:
acetonitrile/isopropanol/diethylamine 900/100/1). The first of the isomers thereby

separated is converted into the hydrochloride salt using ethanolic HCl, and is then
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Melting point (MK ) : 110-125C. EXAMPLE 16 : (-)

i sonmer of

trans-1-{2-[ (3, 5-di bronobenzyl)oxy]-1, 2, 3, 4-t et rahydr o-

napht h- 1-yl } pi perazi ne di hydrochl oride After

reconversion to the base, t_hz%_racerri c conpound obt ai ned

in Exanple 15 i s separated 5 by preparative chiral

HPLC chromat ography on a CH RALPAK_AD col um (el uant : . )
pregipépisAiftom ethen. ddisr %ﬁawaﬂ, rasiagp)d drins theol) epofiamer rFphtained in

' . 'aﬂﬂg]r Ih@reby separated is converted
anlg%atﬁlgibltrﬁéc%/%ﬁ%c oreistge sa?t' using ethanolic HCl, and is
MditherpoildZM Kredilpileat@d fromether. After filtering,

rinsing and drying, the (-) enantionmer is obtained in
Opiiealgaistion ol 1143 fesd % MiBHe 20 Har-89%MNE i ng poi nt
(MK.) : 113-126C. Optical rotation : [a] _ - 14.5 (c
=1 % MOH, 20C, X= 589 nn) 5 EXAMPLE 17 (+) isoner of
EXAMPE EL17 26+) (shnferdiftaroirob €nr3/)5)dikydmadbehzgl) éxy € 2,3 Bvdrahydro-
napht h- 1-yl } pi perazi ne di hydrochl ori de The second of
t he isoner%algggér)ﬁlﬁwerf%?‘%hﬁﬁ'@c!@m@ converted into a
hydrochloride to vyield the expected product. Mlting
point (MK ) : 118-126C. 10 Optical rotation : [a]
Thesebdnd of he Fsoineth sdbttd iR BRamite B89 conmertEX Ak Bydi®chloride to

. ns-1-{2- , 5- Di br omobenzyl ) oxy] -1, 2, 3, 4-tetrahydron
yleii{)ﬁ%?ﬁ’-‘?‘?‘ieélé&i‘fc&- di azepane di hydrochl oride Step A :

Meqtg{#l%—(ﬁ%t(m_fmanqgAlggQ@_hydr oxy-1, 2, 3, 4-tetrahydronapht h-1
yI'J-1,4-di azepane-1- carboxylate 15 At anbi ent
Opti tazipur B} 3+ 4.4 (€ 20.%, MrOH) 207C,tNve58@ampound obt ai ned
in Step B of Exanple 15 and 4.1 g (20.5 mmol) of
N-tert-butyl oxycarbonyl - honopi perazine in 41 m of
EX20APPE g | ﬁaﬁ’sr-ﬁ-{ﬁ][(S?ﬁﬂi%%&iﬁhzﬁﬂﬁyjﬂ,@%,m&?%cﬂbnaphth-l-
refTux tor 48 hours. After evaporation
yl}-1,4-diazepane dihydrochloride

Step A :  tert-Butyl trans-4-[2-hydroxy-1,2,3,4-tetrahydronaphth-1-yl]-1,4-diazepane-1-
carboxylate

At ambient temperature, 3.0 g (20.5 mmol) of the compound obtained in Step B of
Example 15 and 4.1 g (20.5 mmol) of N-zert-butyloxycarbonyl-homopiperazine in 41 ml of
acetonitrile are mixed together and then heated at reflux for 48 hours. After evaporation
and flash chromatography on 300 g of silica (eluant : dichloromethane/ethanol 98/2), the

expected compound is collected.

Step B :  tert-Butyl trans-4-{2-[(3,5-dibromobenzyl)oxy]-1,2, 3,4-tetrahydronaphth-1-yl }-
1,4-diazepane-1-carboxylate

At ambient temperature, to 0.76 g (19 mmol) of sodium hydride as a suspension in 20 ml
of tetrahydrofuran there are added, over a few minutes, 6.0 g (17.3 mmol) of the compound
obtained in the Step above, dissolved in 50 ml of tetrahydrofuran. The mixture is heated at
50°C for 2 hours and there are then added, all at once, 5.7 g (17.3 mmol) of 3,5-dibromo-
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and flash chromat ography on 300 g of silica (cluant
di chl or onet hane/ et hanol 98/2), the expected conpound
is collected. 20 Step B : tert-Butyl
trans-4-{2-[ (3, 5-di bronobenzyl)oxy]-1, 2,3, 4-tetrahydron
aphth-1 yl}- 1, 4-di azepane- nyarboxylate At anbi ent
tenperature to 0.76 g (19 nmmol) of sodium hydride as a
suspensi on of tetrahydrofuran there are
be%b@eml%ép Qlefléw &{ st ganolpoptefanibptyglammpnyung fodidge and heating
o e
PR RS BT T TR 8 o RLERE5 %80 hfobgter and
extfasted2witb uatlsyl agtblert Ade ecoarenddherganddechsesable whshedcoad dried. After

o TP S e 00

theNGichB R &Banel ety A deta®d 9814 aﬁ& Shod Qﬁéhl&bm%@f&ne/mﬁnol 95/5), the
m xture is then poured into 200 m wat er and

expexted #ompdund islgoBedisd. et her . The conblned organi ¢ phases
are washed and dried. After evaporation and flash
chr omat ography on 500 g of silica (eluant :

SteBicC hirghsored igne DG m¥bberny I g blone glet-pyls 4
acetate gg égnd t hen dlcﬁﬁggonethane/@?%ﬂﬁgl 95/%
t he digzqpage ddyéroeplotidd is coll ected. Step C
trans-1-(2-[(3, 5-D bronobenzyl )oxyJ-1, 2, 3, 4-tetrahydron
aphth-1 yl}-1, 4- diazepane di hydrochl ori de Gaseous

Gab'abdﬁ chg@ﬂa, geﬁ‘l bliibhde 1si §elﬁl9fﬁdbblebl.tbhiu§hi 4thg @RIQhnol off teBcadnpound

10 obtain in the Step above,
obtam@é an @@dsﬁeﬁ oS, mssglweféelh?fﬁo it a?f}é’l aggtatgyi et termperatre,
forlZfHREM ﬁ r%r 1s W Ji B%rﬁ ht 2 élﬁlgl'eﬂtgtefﬁl?eﬁﬂﬁé 'tﬁg mixture is

out overn| ient tenpe ature xtur

thehlwnccﬁmlatﬂdnb}r hal€da pyecimtafe {@peprspengistiaing iappeaxdsjut &fnﬂa further
stirri.n carrjied .out fo furt her ours
2 hppisy AT éjlltswrg oft, 7S REFRG 2af dirrHP%ﬂ%P‘teﬁ]é’ltﬁ?eegT pwaftA@I cgound is
Cmﬁ%g%qgggmﬁggpgﬂmd is collected in racemc form 15
Melting point (MK.) : 112-118C. EXAMPLE 19 : (-)
A_lql_tmmc(MK) 112-118°C.
trans-1-{2-[ (3, 5-di bronobenzyl)oxy]-1, 2, 3,4-tetra-

EXAMPLE 19: (-) isomer of trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3.4-tetra-

hydronaphth-1-yl}-1,4-diazepane dihydrochloride

After reconversion to the base, the racemic compound obtained in Example 18 is separated
by preparative chiral HPLC chromatography on a CHIRALPAK AD column (eluant :
methanol/diethylamine 1000/1). The first of the isomers thereby separated is converted into
the hydrochloride salt using ethanolic HCIL. After filtration, rinsing and drying, the (-)
enantiomer is obtained in an enantiomeric excess of more than 98 %.

Melting point (M.K.) : 122-126°C.
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hydr onapht h- 1-yl }-1, 4-di azepane di hydrochl ori de After
reconversion to the base, the racem c conpound obt ai ned
in Exanple 18 is separated by preparative chiral HPLC
chr omat ogr aphy on a CHI RALPAK AD colum (eluant : 20
met hanol / di et hyl ami ne 1000/ 13, The first of the isomers
thereby separated is converted into the hydrochloride

B S|ng eshanollc Adter filtration, P
mﬂ@_‘l YISOTRSFa el Jrigs-1-42 Srriihsemphengyoxyl 12,3, Wtetra-
enant i omer i (ﬁ%ﬁgﬁmof-yﬁqrs.dmgﬁarg@m}{yg%hwrm poi nt

(MK) : 122-126 34 "EXAMPL I soner of
trans- 1- {2 1(3, 5-di bronobenzyl )oxy] -1, 2, 3,4-tetra

ona 1-yl}-1, an hydr ochl rlde The
g §EeHRA S e el Uop P | RGeS 0 aghydrochloride to
yieRPRY 8xpRebdigibuca hydr ochI oride to yield the expect ed
product. 5 Melting point (MK) : 119-140C. EXAMPLE 21
Melting point (M.K.) : 119-140°C.
1-{(1S,2R)-2-[ (3, 5- D bronpbbenzyl ) oxy] -2, 3-di hydro-1Hin
den-1-yl}- piperazine dihydrochloride Step A
EXANPRR) 211- I‘%flLS(He)Mi{(B)d-DhﬁBMJo))Sh& QPN BRIiREA l%zlﬂ'nlden l—yl}-
yl'}1ndan-2-ol To 8 1S -anrnorndan 2-ol (53
mol ) di sspipeeazinediggdyge krid rret hyl - 1o formani de
there are added 15 m of triethylamne (107.2 mol) and
15.8 g of N, N-bis(2- chloroethyl)-p-tol uenesul phonam de
Step A3 @ SIPRPI 1) {4- [ erhplphenel)s18p kel [pthepdzirB DYl filan-24] hour s
and then the dimethyl formam de is evaporated off. The
residue is taken up in d|chIoronethane washed, dri ed,
fgl The 0 [ rif
Tol$ g ?ngﬁéﬁﬂrl?fn%?ggrﬂérggyolo 8. Ohim P esglglg(% if 89!k bBimethy!
fornhrammeotﬂlomearh adagdet il oﬁtratlaﬂan%/(ﬂsw 2 ouryolplnt 1518 g GfAN,N-bis(2-

cHIFT R g Bheaigh rrobam, Gl FBXSRa Pibrb. AL HUC for
24 R8@8-ahd thérr fhrel difkrethiBfoRMhRRRMY | HvaptRIBE YT 1P EREE R taken up in

dichloromethane, washed, dried, filtered and evaporated. The oil obtained is purified by

flash chromatography on silica (eluant : dichloromethane/ethyl acetate 95/5) to yield the

expected product in the form of a meringue.

Step B : 1-{(1S,2R)-2-[(3,5-Dibromobenzyl)oxy]-2,3-dihydro-1 H-inden-1-yl}-4-[(4-
methylphenyl)sulphonyl]piperazine

The expected product is obtained according to the procedure described in Step B of

Example 1, starting from the compound obtained in the Step above.

Step C : 1-{(18,2R)-2-[(3,5-Dibromobenzyl)oxy]-2,3-dihydro-1 H-inden- 1-yl}piperazine

1.1 g of the compound obtained in the Step above (1.77 mmol) are heated for 2 hours at
90°C in the presence of 10 ml of a solution of HBr/acetic acid (33 %) and 808 mg of 4-
hydroxybenzoic acid (5.85 mmol). Cooling is carried out and NaOH (20 %) is added until

the pH = 10; extraction with dichloromethane, drying, filtration and evaporation are then
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The expected product is obtained according to the

procedure described in Step B of Exanple 1, starting

fromthe conpound obtained in the Step above. 20 Step

C

1-((I1'S,2R)-2-[(3,5-Di bronobggzyl)oxy]-Z,S-dihydro-IFLin

den-1 yl }pi perazine 1.1 g o6f-the conpound obtained in

the Step above (1.77 nmmol) are heated for 2 hours at
can@@icouh TH@:eO}brCé%%n@b ipputifiedrby oflash @@bmtaioerapb? on 100 g of silica

i BEBbn Rty dalhrRl ST Roikln BEGBRIBEPESH: in e

ﬁxﬁ@ﬂhﬁmﬁﬂﬂ@%(ﬁntl| the pH = 10; extraction with
di chl oronmet hane, drying, filtration and evaporation are
then -35- carried out. The oil obtained is purified by

Sl OSSR Ot B AR a5 HEL g

expecdigfirpenlotgs in the formof a colourless oil
StepD: 1-{(1S, 2R)-2-[(3,5-D bronpobenzyl ) oxyJ- 2,
3-di hydro-I1 Hinden-1 yl}piperazine 5 dihydrochloride
1o 1. QYRed in ethyl
10052 15 Be onbSng SPOEHRLLORE P AL L1 P, G i ey
acetutle] etercadre adiedgrit ahdbigne nertiperature aZBMSmlutiorDmf bj?drochlonc acid in
ochl oric aci

ctngy The FRBEs Gl G BT ioad e YRGS © fruerbanggidue is
crybl%lhs&{ Mﬁ)trﬁlelﬂ'lﬁegceﬁzfté) NEREBY | an@CEEAT ®o idihtBE eSkpasteld Qﬁd)(ﬁﬂt (cis

yi el d the "expected product (cis o conmpound) in the
corﬁpmmdbﬁlthhfqrel@fr\yhltmr}zstalwbltl ng point (MK) : 162-176C

ggtica“(&ﬁhati%ﬂi%gk _-2.9(c=19% MdA--1, 20C, X=
opﬂzcc{z(raﬁngﬁla]llﬁé(éﬂ @ prETienoyE) X539 #mP- di hydro-1Hin

den- 1-yI }- pi perazi ne di hydrochlori de 15 The expect ed
product is obtained accordlng to the procedure

M{ﬁ g&lﬁgﬁgpa%ﬁ@%]g}b "WE’FP@%’ g?ﬁfdih{%o-w—inden-l-yl}-

142-150C. piperazine dihydrochloride

The expected product is obtained according to the procedure described in Example 21,
starting from (1R,25)-1-aminoindan-2-ol .

Melting point (MK) : 142-150°C.

Optical rotation : [o]=+ 5.8 (c =1 %, MeOH, 20°C, A= 589 nm)

EXAMPLE 23 : cis-1-{4-[(3,5-Dibromobenzyl)oxy]-2,3,4,5-tetrahydro-1-benzoxepin-

5-yl}piperazine dihydrochloride

Step A :  tert-Butyl 4-(4-oxo-2,3,4,5-tetrahydro-1-benzoxepin-5-yl)piperazine-1-

carboxylate

At —78°C, 0.88 ml of oxalyl chloride (10 mmol) is poured into 25 m! of dichloromethane
and then, at the same temperature, there are slowly added 1.02 ml of dimethyl sulphoxide

(14.3 mmol). Stirring is carried out for 10 minutes at —78°C. 2.5 g (7.17 mmol) of the



10

15

20

Optical rotation [a] = + 5.8 (¢ =1 % MOH, 20C, X= 589
rim EXAMPLE 23

cis-1-{4-[(3,5-D bronobenzyl ) oxy] -2, 3, 4, 5-t et rahydro-| -
benzoxepi n- 20 5-yl } pi perazi ne di hydrochloride Step A :
tert-Butyl 4-(4-o0xo0-2, 3,4, 5:§Ftrahydro | - benzoxepi n-5
yl ) pi perazi ne-1I - carboxylate At -78C, O 88 m of oxalyl
chloride (10 mml) is poured into 25

corgpud fbiHsthianeer ghat Enanpleat dﬁs@lvgcbam 13 @#gtfrda@fuw@methane are
pOszrE@ ng%?‘geerﬁ_?%ﬁ\)(’(‘.r}{ ) g.egjtn}mg%s EQmQé gﬂﬁ?ﬁg%‘%rﬁ%%&h %c’éeand there

rring rs carried out m nut’es
aregtherr 781ed, @ved 29 rhihuled, Smmil (85 Gf minod) offiethglanmins ithe mlxture is then
obtai ned in p Exanpl e 8, dissolved jn 15
allgyy hiogeBR ih §§¥§ Eﬂée TERBHATRRIN e S @ PRt ingh TH9 aal Lprf dee-cold

Wat%} | EXttd38oh Svi atﬁl[:l'll@g)n‘x)éfﬁanfeoﬁry%% 'Hlf?éﬁo%sarf@lt ev nﬁ&%l@l‘?% dryness are

here are t en ad over m nut es,
carnmb byt tofyield thetewpeaed preduct e thei fatnu pfarni eil.t hen allowed to
return to OC and the reaction mxture is then poured
into 100 n] of ice-cold 5 water. Extraction with

Steg ichl RFopRyhANe. (195892, 5 &, 5%@& Fo-2ben MR 2Pk b Ane-1 -

ryness are carried out to y|e t he expect ed "product
i n t hearbepdatef an oil. Step B : tert-Butyl
Cci s-4-(4-hydroxy-2, 3,4, 5-tetrahydro-1-benzoxepi n-5yl) pi
perazi ne-|- carboxylate To 2.4 g (6.93 mmol ) of the

To QR E6.08 nghbiRion ek ¢dnpdiad Sbeinealia\te S@h$56Ve/ @iksbRedth B ml of
of 10 methanol there are added, at OC and in portlons

methggolifersrarnadsiad, p130°% #rebin, pagtionspf 3Gms efVaRkl Gnt jumol, 0.5 of an
f

o s FECER 00l O B0 o

offi Tht adsglueuwgbtdined Gl takerenp \imsdieche, crasled, dfied,t Ereeel amtd evaporated

evapor The.resi dye obtained i s pur fi ed
Th%%ﬁsgklfﬁpéaﬁﬁsﬁ@ wificd iy fﬁﬂ&heg{%?grapftyoqrxﬁé @/@{Uﬁaﬁ &Pluene/ethanol
95/955{05)1e1¥i@hé/é)%lege& BrodadNRGheRmd@dHel. i n the formof an

cis-1-(4-[(3,5-D bronobenzyl )oxy] -2, 3,4, 5-tetrahydro-1-

Stegb%n:z O%s! Iﬁf [5(3 %%zbré’m&%&%ﬁ)o&% 9 I_?r}lyjd tre?r(c:zlzycg*rolld Eenzoxepzn S-yl}-
piperazine dihydrochloride

The expected product is obtained according to the procedure described in Steps B and C of
Example 1 starting from the compound obtained in the Step above.

Melting point (MK) : 166-191°C.

EXAMPLE 24 : cis-1-[2-((3,5-Dibromobenzyloxy)-1,2,3,4-tetrahydronaphth-1-yl}-

piperazine dihydrochloride

The expected product is obtained according to the procedure described in Example 23,
starting from the compound obtained in Step C of Example 15.
Melting point (MK) :155-159°C.
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The expected product is obtained according to the
procedure described in Steps B and C of Exanple 1
starting fromthe conmpound obtained in the Step above.
Melting point (MK) : 166-191 C. 20 EXAVPLE 24 :
cis-1-[2-((3,5-D bronobenzyl?xy)-l,2,3,4-tetrahydronaph
th-1-yl}- piperazine dlbydr hl ori de The expected
product is obtained according to the grocedure

_ qisr1 0l (3:3-D i mohenzy Dexyd- 6T, b teiah ydioptinhgnzo-
o e o PR S paRhE abarbBhblige Poi nt (M9

cis-l-{6 [ (3, 5- D bronobenzyl ) oxy] -6, 7, 8, 9-tetrahydr o- SH

-b enzo [ 7] annul en- 59y ;p perazi ne dihydrochloride Step
tg;é u_t)élﬁ-@roxo -6,7,8,9-tetrahydro-3H-benzo[7]annulen-5-yl)piperazine-1-

82uuz 8, 9-tetrahydro-5H benzo[ 7] annul en-5
yI)plpe zine-1- carboxylate 5 To 4.4 g (12.6 mol) of
t he conpound obtalned in Step A of Exanple 7, dissolved

To énrﬂ)gﬁi@ t‘@{ﬂ?&r g%lﬂg)%grllg g @ggﬂf$pé§ﬁg¥ %xamp ed7 i stsolved n
44 B 1P qgﬁé‘[ﬁ?%ﬁih%xﬁ%' GhefeSrBXhadD Gt ImBIERI tenﬂ)ef]ature 8.8 g of stabilised

equi val en Stirring is carfied out for hour s at
2-i@Bybemdict m}d BIBX) €56.3 nuheh %wqeﬂalenmb Smnag ls TFhwmied out for

i nso rial obt I ned Of f
ool a6 bt rpRpSl Rt Roweh e elsfafi ReighRterial obiained
is filtdrd 6 BATIRNHItRVAR UK BhEEd Watht @k BReS dnard] Hilfefsll Hdeevaporated to
obtained is purified by flash chr onat ogr aphy on silica

drypegsudie residug @htfqun@t petHegde bl flash cdrematogmphy ongsiliga|(gfuant :
dlc@%?orﬁéﬁ&%?e‘ﬁ?ﬂ REQAEES/5) MLl dWle ROD e fituct. 85 95C. Step

Melipigtpobrt(BK4 - 86-959@r oxy- 6, 7, 8, 9-t et r ahydr o- 5H benzo[ 7] an
nul en-5 yl ) pi perazi ne- 1-carboxylate 15 1.5 g (4.3
nmol ) of the conmpound obtained in the Step above are

LS’_zre_%'rBe.at féﬂt-ﬁ‘zﬁ&ﬁf ﬁd i?y%{p 50 g- P3P od %Ehé&ga ?ﬁ‘ul%l gl}l)ﬁzp%fwazme-

ow oil obtaln IS p
flas h] carboxylate

1.5 g (4.3 mmol) of the compound obtained in the Step above are treated according to the
method described in Step B of Example 23. The yellow oil obtained is purified by flash
chromatography on silica (eluant: dichloromethane/ethyl acetate 95/5) to yield the

expected product in the form of a cis/trans mixture (cis/trans ratio = 80/20).

Step C : tert-Butyl cis-4-{6-[(3,5-dibromobenzyl)oxy]-6,7,8,9-tetrahydro-5H-benzo-
[7]annulen-5-yl}piperazine-1-carboxylate

650 mg of the compound obtained in the Step above (cis/trans = 80/20) (1.87 mmol) are
treated according to the method described in Step B of Example 1 to yield an oil which is
purified by flash chromatography on silica (eluant : cyclohexane/ethyl acetate 95/5) to
yield the expected product.
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chr omat ography on silica (eluant :

di chl or onet hane/ et hyl acetate 95/5) to yield the
expected product in the formof a cis/trans m xture
(cis/traps ratio = 80/20). Step C. tert-Butyl
cis-4-{6-[(3,5-di bronobenzyl, )oxyJ-6, 7, 8, 9-t et rahydr o- 5H
-benzo- 20 [7] annul en-5 yl ) pi“perazi ne-| -carboxyl ate 650

of the conpound obtained in the Step above
_& s/ if-Ap6-163, éd?zémmqbfmefk)omazo@ Y, 8a?r@traﬁy@at5éﬂb@r@eb7d diriden-I-
to t n Step B of Exanple 1 to yield
an oﬁ}p\m&m%geg%iﬁocgﬁgﬂg by flash chromat ography on
silica (eluant : cycl ohexane/ et hyI acet ate 95/ 5 to

ield the expected product. -38 g) : s-1-(6-[(3,
3505mpjiad, ﬁl@qﬁﬂwﬂ o@%yl]ladgn the S@p above (O 8 mmol) are treated according to

thegri-l%%?/%{ ed g@ﬁ%ﬁg%‘f@&h@ﬁﬁuﬂ aRd RienXthe Bxlogl%t%'t ed is cwstalhsed

thé conpound” obt ai ne
froﬁtiﬁt@r@im‘eﬂle( 0} )ﬁadnh@é)bpeatteé ptodaat iadhafocmrddi |w1gtetooystatlh e
rret hod Step C of Exanple 1, and then the
%853{) 1|4§d5§£slccr ystallised 5 from i sopropyl
et her to yield the expected product in the form of
white crystals. Melting point (MK) : 149-158C. EXAVPLE
EX20MPLE 26 : trans-3-[(3,5-Dibromobenzyl)oxy]-4-piperazin-1-ylchroman-6-

trans-3-[(3,5-0 hro y] - 4- pi perazi n-1-yl chroma
n-6- car bo‘?ﬁrBP?ﬂt@{ea‘PBVEr ﬁlr?f”dfél de Step A : 6-Bromp-1 a,
7b- di hydr o- 2H oxi reno[ cJchronmene 10 8.5 g of
6- br ono- 2H chr onene 240 3 mmol ) prepared according to
Step He' Gfmmreda dbmdodoe2Hoedenpfséeirprene Org. Chem, 1998,
63 , 864 are treated according to the nethod descri bed
in Step A of Exanple 8 to yield the expected product
8.5 dhof b%rcﬁrﬁdimhbéhrameﬁlé (40. §tr3ﬂoprrephﬁ:ﬂtacB¢rﬁyig to the synthesis method
trans-4- érg‘brorm ydr ox 4-di hydr o-2H chromsn 4-vyl

desgrilqud@rJ a é:hrenh,a]r9(§)§x§_3F a%%l qyg trpatgd @cc@'rdlpg o ths I% escr)1bed in
| t ted
Stc 2L 8 SR8 pickt €8 RV P R g E e SR B

1. The residue obtal ned is purified by flash

Step B :  tert-Butyl trans-4-(6-bromo-3-hydroxy-3,4-dihydro-2H-chromen-4-yl)-

piperazine-1-carboxylate

7.6 g of the compound obtained in the Step above (33.5 mmol) are treated according to the
method described in Step A of Example 1. The residue obtained is purified by flash
chromatography on silica (eluant : toluene/ethanol 95/5) to yield the expected product in

the form of an oil.

Step C : tert-Butyl trans-4-(6-cyano-3-hydroxy-3,4-dihydro-2H-chromen-4-yl)piperazine-
1-carboxylate

1 g of the compound obtained in the Step above (2.4 mmol) is dissolved in 10 ml of
dimethylformamide. The solution is degassed using argon and there are then added 112 mg
of tetrakis(triphenylphosphine)palladium(0) (0.09 mmol) and 170 mg of zinc cyanide

(1.4 mmol). Heating 1s carried out at 80°C for 3 days. The reaction mixture is then cooled
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chromat ography on silica (eluant : toluene/ethano
95/5) to yield the expected product in the formof an
oil. Step C. tert-Butyl

trans- 4- (6-cyano- 3- hydr oxy- 3, 4-di hydr o- 2H chr onen- 4
yl) pi perazine- 20 1-carboxylgte | g of the conpound
obtained in the Step above (2.4 mml) is dissolved in

10 M of dinmethylformam de. The solution is degassed
and Beused artg oraternd heHaixérarie cxhiegiehdiborthlzcggte, grashed with water,

-1 et ' [ hosph I
oL SOGEAOZBGOE) P A By 98 B b
chrémbtoigefh9udn ailicd0Eldant : JAictdydmeliane/chat taceatend 10y € iyseld the

then cooled -39- and poured into water. The m xture is
expsgied REqdugt i thhfasmfiangdlet at e, washed with water,

dried, filtered and evaporated to dryness. The residue

obtained is purified by flash chromatography on silica
Step & uatrtins-3-gi3chDabromebbrapboal Wybipaaeinat-glc B} 6-to-bynietile

t he gxp ct ed g;oduct in the formof an oil. 5 Step D

tr ans-’él"?r(’gl?lgﬂ br onobenzyl ) oxy] - 4

pi perazi n-1-yl chronnan-6-carbonitrile dihydrochloride

The expected product is obtained according to the
Thpexpeettd peodiessrabirened ascSdappstoBhapc@lupé desexiberpineStdps B and C of

starting fr t he conpou obtai.ned . n the Step above.
ExRRHE g B0 Nie o Pogss SBgaed I T eI
Ml - (MIS) -8B L dppegpbenzyl ) oxy] - 8- pi perazin-1-yl-5,6,7

, 8- tetrahydronapht hal ene-2-carbonitrile
di hydrochloride Step A: 6-Bronp-1 a, 2, 3,

XA L A S B R BRSPS 6 8,
Oxone(r) ateeh§dighdphthiloge-2Rhioshinile dilivdeochlorid ep A

of Exanple 8 to yield the expected product in the form
of 15 an oil. Step B : tert-Butyl

Si teé r@.’:‘é—ﬁé;&;’] Aoy ?ﬁzﬁfdﬁ}!&i’o%ﬁ(ﬁtﬂoﬁ , Bp bk 8hd ahydronapht h-1

7.4 g of the compound of Preparation A (35 mmol) are treated with Oxone® according to
the method described in Step A of Example 8 to yield the expected product in the form of

an oil.

Step B :  tert-Butyl trans-4-(7-bromo-2-hydroxy-1,2,3,4-tetrahydronaphth-1-yl)-

piperazine-1-carboxylate

6.5 g of tert-butyl piperazine-1-carboxylate (35 mmol) and 7.9 g of the compound obtained
in the Step above (35 mmol) are dissolved in 45 ml of dimethylformamide, and the
reaction mixture is then heated at 110°C for 24 hours. After evaporation to dryness, there is
obtained a residue which is purified by flash chromatography on silica (eluant:

toluene/ethanol 98/2) to yield the expected product in the form of an oil.
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pi perazi ne-1-earboxylate 6.5 g of tert-butyl
pi per azi ne-1-carboxylate (35 mmol) and 7.9 g of the
conmpound obtained in the Step above (35 mml) are
di ssolved in 45 nm of dinethylformam de, and the 20
reaction mxture is then hegfed at 110C for 24 hours.
After evaporation to dryness, there is obtained a
residue which is purified by flash chronatography on
Steg ] i clgricatldrans-4-( 7t@100@1¥e’l)@¥4’f@(n]o?»39’8¢2}1h1@0’%@ﬂd PHe
expec r odu I e formof an oil. -40- Step C
tert- %V%W?gﬁéﬁ%bgg%%yano-z-hydroxy-1,2,3,4-tetrahydro
napht h-1 yl)- piperazi ne-1-carboxylate 4 g of the
conpound obtained in the Step above (9.7 mol) are .
4 grolohe caRE WK} ehtaiged &n theeStepabesu(Ode BERG1haE treqted: aagording to the
.. . I . . o .
e i S e 2¢ Rk i ot &S
Thevetaetion Hiverured ix tthemecdodedeatdr protretingg water.dTlochinortarees lezimasted with

. shed with ter, dried,. filtered and evaporated t )
dicpyrrBatnernaRa ST R eb BrisfiE TE P aag) ik The residue

biGREQTRHRSHAPEY Mth Shiohffo W ilica (eluant : dichloromethane/ethanol
° di ch] o?omét ha%e/ et har?ol %% ) tf)ll;?e(z?gant hemexopr(e)zrélteeéllnee e

98/py duelt thenexpeeted praducfindie foirn.of8neg.- D : trans-
7-1 (3, 5-Di bronpbbenzyl ) oxy] - 8pi perazin-1
yl -5,6,7,8-tetrahydro- 10 napht hal ene-2-carbonitrile
StefiDY dE0RNY- P13, DiBae0B%RSYbBY-Ppipeiiein-1-51-96l728-ROdHydro-
according to the procedure described in Steps B and C
of Exenhbhadere-2-sarkoritnilg dibdred@rideonpound obt ai ned in
the Step above. Melting point (MK) : 169-191C. EXAMPLE
28

Thé egpested-plddhcbisdibinsideomiyig) toxld plocpiype detibedlinyStes B add C of
, 5- 15 tetrabydro-l-benzoxepjn-7-€9rbonitrile
Ex%tpﬁlyolp staringTdya thegogtpognc:l obtained in the Step above.

= -  1%08farb@et r ahydr ooxi reno[ d] [ 1] benzoxepin 4
A@ﬁ#@é&ﬁ# 15951y16€! [d][1] p g

ound of Preparation B are treated with
Oxone(r) according to the nethod described in Step A

M 3 trons- 31038 Do D S s D - i h g £or M

tetrahydro-1-benzoxepin-7-carbonitrile dihydrochloride

Step A : 7-Bromo-1a,2,3,8b-tetrahydrooxireno[d] [1]benzoxepin

®

4 g of the compound of Preparation B are treated with Oxone™ according to the method

described in Step A of Example 8 to yield the expected product in the form of an oil.

Step B :  tert-Butyl trans-4-(7-bromo-4-hydroxy-2,3,4,5-tetrahydro-1-benzoxepin-5-yl)-

piperazine-1-carboxylate

3.9 g of the compound obtained in the Step above (16.2 mmol) are treated according to the
method described in Step A of Example 1. Heating is continued for a further 3 days. There
is thereby obtained a residue which is purified by flash chromatography on silica (eluant :
dichloromethane/ethanol 98/2) to yield the expected product in the form of an oil.
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Step B : tert-Butyl
trans-4-(7-brono-4-hydroxy-2, 3,4, 5-tetrahydro-1-benzoxe
pi n-5-yl)- 20 piperazine-l-carboxylate 3.9 g of the
conpound obtained in the Step above (16.2 nmol) are
treated according to the n%_hod described in Step A of
Exanple 1. Heating is continued for a further 3 days.
There is thereby obtained a residue which is purified
by flash chromat ography on silica (cluant
i-chl / I [ X
Step - t%iz%@}ﬂﬁ@%fég{ﬁ%ﬂ 49;%?% é?.ﬁ ﬁﬂgga@aga% XG5S in-5y1)-
tert15p&¢hhé&ﬁﬁw&m@kn@yano 4- hydroxy-2, 3,4, 5-teirahydro
-1 - benzoxepi n-5-yl)- piperazi ne-1-carboxylate 5.8 g of
t he compound obtained in the Step above (13.6 mvl) are

‘ Y : _
ST L My e LRSS Lot B e
method kiesaribad tih GtepnCxdfUbxaniple 26.ekeatinglie daied ouoat 8ePA fur 20 hours.

water. The mxture is extracted with dichl oronmethane,
The,eapian FiRtthre s dem fﬁdefald RQUFEeni VAl Biiye dgiexticted with

dlcﬁ‘l'bi/cﬂﬁéﬁane-r%s}fe@%h%atep Rtigd riﬁfi:ré@arﬂ%}f)dr%d by d gk'x@s% PThe residue
chromat ogr aphy on silica (€luant : toluene/eth
obt@ifed)s pmﬁqd by dlasih ehwxpeagrghyperodilica (¢lnartt hdolfiemefatlsnoh95/5) to

viefd the pifecfea proich 3Ra i il o1 o - o1 ) O

benzoxepi n-7-carbonitrile di hydrochloride The expected

product is obtained according to the procedure
_ffﬁ@sc riryesd? §, SDeirempban) @ybP-piPstaript leyia2, 3. di5etrhngréom

t(rl\ﬁ) C'%?%%B%g-%?'%gsz'z,\/ﬁLfﬁhytf%&{h%r% above. Melting point
trans- 5- [(4 {2-[(3, 5-Di bronobenzyl ) oxy] - 2, 3-di hydro- | H
de
Th‘%/?’}pﬁFtﬁé ngAUﬁt 1. opfainadiageriing g thy prosdyredeseribed nSigps Fhpnd C of
Exzﬁ‘nﬂ@q stgr? ?gq{o%‘fwf(%hﬁ'@u &haied in eSt g]abgve dilrydro-1H

trans’b 3, 5- DI br onobenzy

Meltinggheir: IM;K)} pliopeva2t n-
yl ) met hyl ] - 2, 4- di hydr o- 3%#1,2,4-triazo|-3-one

EXAMPLE 29 : trans-5-[(4-{2-[(3,5-Dibromobenzyl)oxy]-2,3-dihydro-1H-inden-1-
yl}piperazin-1-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one
dihydrochloride

Step A :  trans-5-[(4-{2-[(3,5-Dibromobenzyl)oxy]-2,3-dihydro- 1 H-inden-1-yl}piperazin-
1-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

After reconversion to the base, the compound obtained in Step C of Example 1
(2.14 mmol) is dissolved in 30 ml of dimethylformamide. There are added 0.75 ml
(4.28 mmol) of diisopropylethylamine and 314 mg (2.35 mmol) of 5-(chloromethyl)-2,4-
dihydro-3H-1,2,4-triazol-3-one prepared according to the method described in Tetrahedron
Letters, 2000, 41, 8661. The mixture is stirred for 12 hours at ambient temperature and

then evaporated to dryness. The residue obtained is taken up in dichloromethane, washed,
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After reconversion to the base, the conpound obtai ned

in Step C of Exanple 1 20 (2.14 mmol) is dissolved in

30 m of dinethylformam de. There are added 0. 75 n

(4.28 mmol ) of diisopropyl ethylam ne and 314 ng (2.35

mol ) of 5-(chl oronethyl) - Zﬁé

di hydro-3H1, 2, 4-tri azol - € prepared according to

t he net hod described in Tetrahedron Letters, 2000, 41
dﬂ%élitereﬂh@drw\s@pmaéedi- Thetai} pltginpérs purifiedipy flesh ghisineategraphy on

ur evaporated to dryness. The
SHwa léhl‘gggﬁg%p%@ﬁgaken up i n dichloronethane,

mashed -42- dri ed, filtered and evapor at ed. The oi
obtai ned is purifi | ash chronatograpby silica
znden 1

Step 8y isgng-3- hd- @X[Fgéét@@rw(g@g@ﬂ)oxgr -dgrydro-1 -yl}piperazin-
ranSy 5ok (k2 | o Prhe 5 RIBEIAY oo

-i nden
y1l) net hyl J- 2, 4-di hydro-3H- 1, 2, 4-tri azol - 3- one

dlhydrochlorld 5 800 of the co i md obtaj.n
80G mg oéttf&fomg ehtajpsd r\%%&%& abaye dLa7 ROl Ares ﬂij"eéfm 50 ml of

ethﬁli/%ﬁé 9% ﬂltl S. 6@2{1%115'11) of2- A% sgmﬂbﬁ o@fhy@rogl'm)ﬁé)k&'i?'lﬁ RRE are then

[oric aci ether are t added
addetli Aftmnglrfmg f<$03 mwt%ammmml temperta’empethatruxtsre isheyaporated to

m xt ur, ora ness a reS|du
dryBrs et e Ss R A ten et P Rt TS e pliuct
Akp&@gﬂﬁh(kﬂéﬁhbgquﬂglnt (NK) : 198-202C. to EXAMPLE 30

irans 1-{2- [(3 5-Di bronobenzyl)oxy] 2, 3-di hydro- 1H i nde

xSl e Bl st o+

: tert- Bag)l2,3-dikyiith- 124-Beﬂhday&ﬂﬂ-2Lylﬂrehﬁﬂ]mﬁ¢rame 2
ylcarbonyd%g perazine-1- carboxylate 15 5 g of
(2R -2,3 ygxachlaride. penzodi oxi n- 2- car boxyl i ¢ acid
(27.8 mol ) are dissolved in 300 ml of acetonitrile. 6
g of N, N -dicycl ohexyl carbodiimde (29.1 mml) and then
Step Al: QtertaBud- hjARPZ\PodhgdrvF i, &benzedio3h-Bykurlopydpiperadibed -
Finally 2 g of tert-butyl piperazine-l- carboxylate

6.
(33.4aﬁﬁﬁpﬁnﬁre added and stirring is carried out for
12 hours at anbi ent

5 g of (2R)-2,3-dihydro-1,4-benzodioxin-2-carboxylic acid (27.8 mmol) are dissolved in
300 ml of acetonitrile. 6 g of N,N'-dicyclohexylcarbodiimide (29.1 mmol) and then 4.1 g
of 1-hydroxybenzotriazole (30.6 mmol) are added. Finally, 6.2 g of tert-butyl piperazine-1-
carboxylate (33.4 mmol) are added and stirring is carried out for 12 hours at ambient
temperature. The reaction mixture is subsequently filtered and the filtrate is then
evaporated to dryness. The oil thereby obtained is purified by flash chromatography on
silica (eluant : toluene/ethyl acetate 80/20) to yield the expected product in the form of an

oil.
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tenperature. The reaction m xture i s subsequently
filtered and the filtrate is then 20 evaporated to
dryness. The oil thereby obtained is purified by flash
chromat ography on silica (eluant : toluene/ethyl
acetate 80/20) to yield the‘gxpected product in the
formof an 0|I -43- Step B™: tert-Butyl

(29)-2, i hydro-|, 4- benzodi oxi n- 2
%ef?ﬁyﬁuﬁd 4p£(? 7, ﬁéiﬂvydr@«éﬂbleﬁﬂ;w@tﬂéné@dmﬁijlyliplpfwme-I -
conpg 889 hpained in the Step above (1.44 mml) are
dISSO ved 1n 5 mM of anhydrous tetrahydrofuran. There
are then added dropw se, at anbient tenperature, 4.4 ni
nol ) of ti.on ein

5095 éﬁ%ﬁ%%ﬁmmﬂ %’ﬂ}gedﬁa%iéﬁa ﬁaep.ai)%&tr @m&tol} g dissolvgd ip5 ml of
anﬁya%u%'te ?hl%%raﬂymd&é x&qﬂeﬂ&a%ﬁr L aP 1e19tfte &%Hﬂé,'4.4 ml

evapor at ed ryness. The residue o talne
(4. E mnsd;laibf 2 $dtisdlnioon vbb@rne i ﬂelrdr}eltbfamd The soxtue 1 |hehtdd at reflux

forﬁ%?%%%g%s 19%:” glﬁvh@al G ng xﬁlo%fgqlzé}wf ) ane%gpogrgtce:d tél)' c21ryness
Thy |ré§?ddé¥éﬂtﬁh&1‘3[sa@ﬂy§kﬁlli@éd e Qakk Ofikd8d n® dge@fo ;yhag the expected

compound obtained in the Step above (22.4 nmol e
progugty red for 2 days at anbi ent tenperature in the
resenc of a 2.6N solution of hydrochloric
M O"I?Bg§hano he crystals forned are filtered off
and drled to yleld the expect ed product in the form of
Mel ting point (BK) = 166-172C. Step D

15
M ¥ M@SH{MDWQ@I - benpgdigin-g-Wmabybpiv ergriag difydrochloride
ybnet hyl ] pi perazin-1 yl)indan- 2-ol To 1.6 g (6.8 nmol)
of

7.51g b{ B8) cadypdud lopthimedlindhe smpoaﬁm i(22.2 1ythoB tay kil rpddpfor 2zdays, at
areh P HECHASYS PERGESITddOTH g FEN 9B tpp of hydrochlont acid in

eth(ﬁﬁcﬁt PR Erry!sthﬁ fol&d SediRradstednd il & Mb1di tHE 8RR HEduct in the

The reaction mxture iIs
form of a whlte sohd

Melting point (BK) = 166-172°C.

Step D :  trans 1-{4-[(2S)-2,3-Dihydro-1,4-benzodioxin-2-ylmethyl]piperazin-1-yl}indan-
2-ol

To 1.6 g (6.8 mmol) of 1-[(25)-2,3-dihydro-1,4-benzodioxin-2-ylmethyl]piperazine,
obtained by reconverting the compound of the above Step to the base, dissolved in 10 ml
of acetonitrile, there are added 1.08 g of indene oxide (8.16 mmol). The reaction mixture is
heated at 80°C for 30 hours and then evaporated to dryness. The oil thereby obtained is
purified by flash chiomatography on silica (eluant : dichloromethane/ethanol/ammonia

90/10/1) to yield the expected compound in the form of a meringue.
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heated at 80C for 30 hours and then evaporated to

dryness. The oil thereby obtained is purified by flash

chr omat ography on silica (el uant :

di chl or onet hane/ et hanol /anmonia  90/10/1) to yield the

expected conpound in the forjpof a meringue. -44- Step
trans-

S PR S S T Py 25

yl m:-‘t 91%1%' ?%Qﬁoﬂ%x%?y%@géﬁﬂer%zﬁgum I s obtained

according to the procedure cribed in Step B of
Exanple 1, startlng fromthe conpound obtained in the
Ste F. .trans: . .
i cSBodal FiduEk BBy 19 SR iza o Piparbirg descuiten.ip Step B of
Exthpled; btadab-frond theoMy@id bbidmbe Nz e iISep dbvve.
yl et hyl | Jpi"per azi ne di hydrochloride To 210 ng of the

conpound obtained in the Step above (0.34 nnDI)

St VB (O PR e St Do £ Ly B oy 0923

sol ut impdret 1, 4Jwﬁb"oamt;1o24ybn@ﬁymnpé}aﬁw&rhyd/at:ﬁlehdétI rring
for 30 mnutes, the reaction mxture is evaporated 10

to dryness. The residue obtained is crystallised from

| ' i t .
1034 il G5FL Pl A5 70 S5 Sl 80 B! By g o
ethpbaceatate, mé)e are]a’ﬂaedl,lh’éﬁinbﬁkﬁﬂtlhﬂpﬁaﬁite 0.5ml (1 mmol) of a 2M soluélon of
+)-ci.s-1-{ (1S, 2R)-2-] (: Di br onobenzyl ]1-2,3-dih
hy rggl}lppc gié'l(;]etgely |A}ﬁegr sﬂ% fallr 30 ng),}t%sa F}@dﬁ%t‘)oﬁlnb‘éf‘ué% ;srf-é(aporated
r I t

gxr}@x%_ ?‘EAQ rgl%t%e%et%%eésl@ ergfragﬁsg% eﬁrr?zn;/ |eth8,1 )zllcet%_te 3ﬁgered C?nd (ﬁned to

yiel tha depectedyirydutt in thy fordi of Whiyd crastblsnyl ) pi perazi ne To

63 ridine:;2-carboxylic acid (2.14 nmol),
Aﬂ%@@%%agggﬂ?%]fgéﬁﬁ éf tetrahydro- furan, there are
added 382 ng of carbonyl diim dazole (2.35 mmol, 1.1
equi valents) and then, after stirring for 3 hours at
_EXQHM 3k eﬂﬁﬂSal-liﬂé,ZIQ 25{(8;&Dmomobgn@/l)(oxﬂﬂlﬁfﬂmyqroelﬂ-
the 20 co n
n of tet FR’E’%% o’? Zra T '% n'?' |cr?§g?'b¥l?p’3‘§raﬁ rdeh)é‘{lmﬁgle"%e

and t hen addltlon of water, extraction with
di chl or onet hane drying,
Step A :  cis-1-{(18,2R)-2-[(3,5-Dibromobenzyl)oxy] -2, 3-dihydro-1H-inden-1-yl}-4-

(pyridin-2-ylcarbonyl)piperazine

To 263 mg of pyridine-2-carboxylic acid (2.14 mmol), dissolved in 10 ml of tetrahydro-
furan, there are added 382 mg of carbonyldiimidazole (2.35 mmol, 1.1 equivalents) and
then, after stirring for 3 hours at ambient temperature, a solution of 1 g (2.14 mmol) of the
compound obtained in Step C of Example 21 in 20 ml of tetrahydrofuran. Stirring for
12 hours at 25°C, and then addition of water, extraction with dichloromethane, drying,
filtration and evaporation to dryness are carried out. The oil obtained is purified by flash
chromatography on silica (eluant : dichloromethane/ethanol 95/5) to yield the expected

product in the form of an oil.
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filtration and evaporation to dryness are carried out.
The oil obtained is purified by flash chromatography
on silica (eluant : dichloronmethane/ ethanol 95/5) to
yield the expected product in the formof an oil. -45-
Step B:

cis-1-((1S,2R)-2-[(3,5-Di bronobenzyl)oxy] 2, 3-di hydro-1

H-i nden- 1 din-2 ylc er

StepyBry oﬁl%sémvaﬂ@ez-gféy rBWOP%yl@@aﬁZ-gy B%Paﬁ%‘é’(ﬂieeﬂ'r{ Aré-
Step ; ording to the
nmet ho p@%@é%%%égmﬁﬂﬁg%gghgeg?&%§§ﬁ% e 30. The solid
obtained is flltered of f and dried 5to yield the

00 U RGBT DS 1yt BIERIAOPYS S bRTakgte Lot poegtding to
the g’r%thodldes/%nﬁg%it 19‘39?96 F 02 ®%amplc 7B1B @hf—&ﬁhﬁ%@ls\?@ltered off and dried
1-(trans-2-{1-[3,5-Bis(trifluoromethyl)phenyl } et hoxy}-1

to yidd Blﬂﬁxme‘ttc@prddydtrlo itlzeplotth -of whiite giysealazi ne

i hydr q stereoisomer 1 to Step A:
414%@5?—%@@9@5 lgs#&2%§2 {[3, % bis(trii P
OplidRvOREbhYdkenzoyl(d axly% thethaRol426€1, Na 5|3y%gnapht h-1

yI')pi perazine-| - carboxyl ate To 11.7 g (35.2 mmwl) of
t he conpound obtalned in Step C of Exanple 15 and 5.9

oxXgt 827, (B £ A A PR B2 et
tenper at urgy ernQ%ntm-l -{BBipéraA® din9lrochloride, diastereoisomer 1
bi s(trifluoronet I)benzoyl chloride in 50 m 15 of

di chl or onet hane, dropMAse over 1 hour 10 m nutes, and

| ami. ne-
s 00 8 A A iy Yoo 5 Y250 s
fur t e¥orapliind -yl)pipekdatmealctarbonli@ei de are added and

refluxing is continued for 20 hours. After evaporation
of the medium the residue obtained is filtered over

To %@27 g )((%; 2 ?&ergblg%fgfgéc F@rﬂg%ungdblﬁﬁhé’d:f m{é@agﬁfﬁ)&&pyé ¢t dnd 5.9 ml

th ter
(424- ftrodnst-tAelhfy hmih S, (Bssblvs(l tim BDO ml of dichloromethane, there are added, at

{ng{?{tg%?t hﬁﬁé;%eﬂ%i %!Pﬁif égzﬁif?{@-zﬂu%é%ﬁm%%%ﬂ chloride in 50 ml

of dichloromethane, dropwise over 1 hour 10 minutes, and then 0.5 g of dimethylamino-

pyridine. The reaction mixture is then heated at reflux for 5 days, and then a further 1.3 ml
of the acid chloride are added and refluxing is continued for 20 hours. After evaporation of
the medium, the residue obtained is filtered over 200 g of silica (eluant : dichloromethane)

to yield the expected product.

Step B : tert-Butyl 4-[trans-2-({1-[3,5-bis(trifluoromethyl)phenyl]vinyl}oxy)-1,2,3,4-
tetrahydronaphth-1-yl[piperazine-1-carboxylate

To 13.2 g (23 mmol) of the compound obtained in the Step above in 92 ml of tetrahydro-
furan there are added, at ambient temperature, 46 ml of a 1M solution of
dicyclopentadienyldimethyltitanium in toluene, and the reaction mixture is heated at 85°C
for 20 hours. A further 23 ml of the 1M solution of dicyclopentadienyldimethyltitanium in

toluene are added, dropwise, at 85°C over 10 minutes, and then heating at that temperature
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To 13.2 g (23 mmol ) of the conpound obtained in the
Step above in 92 mM of tetrahydro- furan there are
added, at anbient tenperature, 46 ml of a IMsolution
of dicycl opentadi enyl di methyltitaniumin toluene, and
the reaction mxture is heated at 85C 25 for 20 hours.
A further 23 ml of the 1M solution of
dicycl%pentadienyldinethyltitanjun1in tol uene are

is copfaagd faw & hithee 24 Jpugs € paxtuneys wlawed &0 cepdPQ0qahof pentane are
ati . t- g - - ti » .
s Pien ol S BRI LY, 20l SRR JopHRE SRl o girae s
colodrless. Afdrtaapomatien ofidtietle combinedxfiltnes iaad fllakh ehmhadvgaphy on
Celjte and rinsed wit entane until the filtrate is
80059 Mae(;gl.antpaﬁfl@ﬂwv&g@?lm rhegy digplpromthangyetiyh agptate 98/2), the
em%i%&gﬁhﬁ&iéﬂﬂaﬁkésh chromat ography on 800 g of silica
el uant : dichl oronmet hane, and then
di chl oronet hane/ ethyl acetate 98/2), the 5 expected
S teé GC( ?t?ig—f%tl_ _4? 1rfa%9§9 b[p’?(-?zg( t%ﬂucgr%%téh%b;%elnyl] ethoxy}-1,2,3,4-
| uor RIFRL- VO APRENY. BR%We: Ledrbanftatet €t r ahydr onapht h-1
yl) pi per)lgi LR cjﬁlr;é%xyl ate 8. 34”3“ (14.6 mol) of the
conmpound obtained in the Step above, dissolved in 150

h hydy agenat ed b
8.32}?% ﬁ%ﬂ%ﬁ@sﬂ&ﬁ the ‘S‘{)rgl Qi SEed 5t 2 SBIAbGIE ajsKOPEd & Yo of

eth@o8 @8 8 9drafenhted Afanfbidfit pethpeariutnainatedERfic pfésk@E for 7 hours in
filtration over Celite, rinsing with _ethanol and )
the gyesgrreatfi ba of Shvé nelladivmeen-prrbery A ftgrdfilgption pes Galite, pimsing with

eth%@ﬁ gl}u? gva ofXfBn, 41 Qéééc%tﬁgjég%lc?&doﬂﬁﬂédsﬁﬁﬁé ﬂmneofg ﬁgn%u%ntiﬁable

aster eol soner
andinroptdeparablg it turSo BdiBitatdisombngor omet hyl ) phenyl Jet hoxy}-1
, 2,3, 4-tetrahydronaphth- 1 yl)pi perazi ne
di hydrochl ori de, diastereoi soner 1 15 Gaseous hydrogen
Or S ; 1
Ste we' cjo ﬁtg%ﬂd n2d 9]32}6{5 glﬂg ioﬁ%%ﬁtgﬁ%gylgegg%%{ ([blzl”d%gél veg )i?o(r?llfap il
500 n-yipipertabink diydtahbridat diasbicoiyomeehper ature for a
few mnutes. Stirring overnight at amnbient tenperature
and then evaporation to dryness are carried out. The
GadeB8d BiBogen iR ¥ @entlnbdMledHhrQfehVird 8114885 Fmdth bthe compound
vigorous stirring, Is converted to the base using 8 ¢

obtaified the Fepabbum dissolvihén Psmeolwihidracpipise hpimtaend deraperature for

a faw minutes. Stirring overnight at ambient temperature and then evaporation to dryness

are carried out. The residue is dissolved in 100 ml of water and, with vigorous stirring, is
converted to the base using 8 g of sodium carbonate. The paste which precipitates out is
extracted twice using 100 ml of dichloromethane each time. The combined organic phases
are dried and concentrated, and the residue obtained is chromatographed on 700 g of silica
(eluant : dichloromethane/ethanol/ammonia 95/5/0.5) to yield the first diastereoisomer,
which is converted to the dihydrochloride by the action of ethereal HCl. After
crystallisation from pentane, the expected product is obtained.

Melting point (M.K.) : 98-102°C.
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20 extracted twi ce using 100 m of dichl oronethane each

time. The conbi ned organi c phases are dried and

concentrated, and the residue obtained is '

chr omat ogr aphed on 700 g of silica (eluant :

di chl or onet hane/ et hanol / ammpni a 95/5/0.5) to yield the

first diastereoisonmer, which is converted to the

di_hydrochl ori de b¥ t he action of ethereal HCl . After
EXANELE I3 ckfran-+ i e nblorome eyl dentieBpistiobi-istetra-

g%ﬁ‘/;:ﬂgd 3 ) r%i:ﬂﬁtﬂgl-yﬂbilﬂterzlzmelﬁiiilyc'lro%ﬁ[o*ﬂi%?dia’st%?éoisomer 2

1-(trans-2-{1-[3,5-Bis(trifluoromethyl)phenyl]ethoxy}-1

,2,3,4-tetra hydronaphth-1-vyl) pi perazine . .
Theyseepnd Gepust Fwiéddﬁnagt@er%&} %ﬁ%@eﬁ%w@e@srﬁacqsxdo%%?remsomera
wh%h%@&vbﬂeﬁ&ecﬁe Bh?%z pRte 32 yields the second

I ast er eol soner, ich is converted to the
Mettingydirg M. 3r)i: @8-105°Gel ti ng point (MK ) : 98-101C

EXAVPLE 34 : 1-[(1

S, 2R) - 2- Benzyl oxy- 2, 3-di hydro- | Hi nden- 1-yl | pi per azi ne
EXAMPEECHN iSO R)EBEXRSSHLH 3R L1 A5k SerC RN pipRfAzIn S

obtai ned according to the procedure of Exanple 21,

repl aci ng dihgd@chblatider onobenzyl bronide in Step B by

benzyl brom de. 10 Melting point : 104-125C. EXAMPLE 35

Thé réxpectdd {Fofidc?, &idl d&ﬁigbﬁh«?eﬁbz)db)@mtﬂ 2dcdigighydrte Iptbdeddre of
en-1-yl}- piperazine dihydrochl oride The expected .
Ex@pplg G)étrep@cwgtt%ﬁ hédlirerspenzyhbrogidsia HewBdwyiheazyl bromide.
i-hedaj! ps D and E of Exanple 15, starting
&Eﬁﬁ%ﬁﬁkﬁéqggﬂggﬁﬁd obtained in Step A of Exanple 1 and
3,5- 15 di net hyl benzyl brom de. Melting point
161- 70C. EXAMPLE_36: ) . )
EXAVIPLE 3y rony 1424055 -Dimethgiensy 9y 3-giby dye- flging enlr yli-
nden- 1-yI | 5inRiDefAdihP8rdbhivrsicochl ori de

The expected product is obtained according to the procedure described in Steps D and E of
Example 15, starting from the compound obtained in Step A of Example 1 and 3,5-
dimethylbenzyl bromide.
Melting point : 161-70°C.

EXAMPLE 36 : 1-[(1S,2R)-2-[(3,5-Difluorobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl}-

piperazine dihydrochloride

The expected product (cis compound) is obtained according to the procedure of
Example 21, replacing the 3,5-dibromobenzyl bromide in Step B by 3,5-difluorobenzyl
bromide.

Melting point : 160-190°C.
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The expected product (cis conpound) is obtained
according to the procedure of 20 Exanple 21, repl acing
t he 3, 5-di bronobenzyl bromide in Step B by

3, 5-di fluorobenzyl brom de. Melting point : 160-190C.
-48- EXAMPLE 37: 48

1-1 (1S, 2R) - 2- Benzyl oxy- 2, 3-di'hydro- | Hi nden- 1-yl ] - 4- net

hyl piperazine di hydrochloride The expected product is
EXMMELECT 1l (S AR Beravinch Siiey Gorkibintienot-Viiamsiie -

34. Melti ' i - 5 EXAMPLE 38

1-[ (1S, 2R)&g-@fi(z§{,e5ql§&nei6tc&§)? énzyl ) oxy] - 2, 3- di hydr o- 1H- i

nden-1-yl ]- piperazi ne di hydrochloride Step A :

-((1S,2R) - 2- 5- D hyl benzyl ) oxy] - 2, 3-di hydro-| Hi
Th greipd yr%d-u&t %% ialwabﬁ-m?&wﬁw}wfﬁhe SgioypH pEF Aam e 4.

A{Eb@lﬁgﬁeq§§QB95.duct is obtained according to the
eproce ure descf?bed in Steps A and B of 10 Exanple 21,

repl aci ng the 3, 5-di bronobenzyl bromide in Step B by

2= di et hyl I j d t B : . .
e PP B RS 010 iy Py By} 22- ey a1
nden-1 Yyl }pipeeizfird diRydro@hRiride0di um (130 nmol ) are added
to a solution of 3.6 g of naphthalene (28 muvl) in 30

m of 1, 2-di met hoxyet hane. The reaction m xture is

sl Ba St e e LS et Ry B by DU
14. 8 mbihipAcivmphibheiyifyeeriLesl ting sol ution are added,

at a tenmperature of -70C, to a solution of 3 g (6.1
mmol ) of the conpound obtained in the Step above in 55

- gi et t : he - i 0

BBl oFo BRI 0, L0 B0 A Pl o

Ex&0plai2iyutgdacatg the030S5-ditebmoweadybisrdmyide o WedpsB usi 31§-diiethpibenzyl
of. water. The m xture is then 20 extracted with ethyl

brogids-ate, dried, filtered and evaporated to dryness. The
resi due obt ai ned

Step B : 1-{(1S,2R)-2-[(3,5-Dimethylbenzyl)oxy]-2,3-dihydro-1 H-inden-1-yl}piperazine

3 g of sodium (130 mmol) are added to a solution of 3.6 g of naphthalene (28 mmol) in
30 ml of 1,2-dimethoxyethane. The reaction mixture is stirred at ambient temperature for
2 hours to form the sodium/naphthalene/1,2-dimethoxyethane solution. 14.8 ml (64 mmol)
of the resulting solution are added, at a temperature of —70°C, to a solution of 3 g
(6.1 mmol) of the compound obtained in the Step above in 55 ml of 1,2-dimethoxyethane.
The colour of the solution changes from white to blue. Stirring is carried out for
30 minutes at —70°C, followed by hydrolysis using 100 ml of water. The mixture is then
extracted with ethyl acetate, dried, filtered and evaporated to dryness. The residue obtained
is purified by flash chromatography on 200 g of silica (eluant : dichloromethane/ethanol/
ammonia 90/10/1) to yield the expected product in the form of an oil.
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is purified by flash chromatography on 200 g of silica

(eluant : dichl oronethane/ ethanol/ amonia 90/10/1) to
yield the expected product in the formof an oil. -49-

Step C

1-((1'S,2R) -2-[ (3, 5-Di i net hyl enzyl ) oxyJ- 2, 3-di hydro- I H
i nden-1 yl)piperazine dihydro chloride 3.6 m (7.16

S5t SV BB s) S0l BhRkE T ippercsin
the coppaypsioARtained in the Step above in 50 m of 5

acetonitrile. Crystallisation is initiated by
scratching, and then stirring is carried out for 15

365 41 FedTapE B PRI PEDy vt AN R iR ck el BRUGED chloride are
addval tbi NY gogm( nimcléQ)'f]tﬁcg@omW bia@d :in the Step above in 50 ml of

trans-1-{ hiSLS-. fluorobenzyl)oxy] -2, 3-di hydro-tHind
acegopittHey | Grystaliispliqueisaizitiaéeddhh sernisbinigo pnd ghenhtiraxg esctasded out for

r.oduct. i s, obt ai ned accotdi ng.to t ocedure of .

15 BT b ol i M Rpis{ BRASHA 5F fieddo; yela te

expek®f pbdayt. 3, 5-di fl uor obenzyl bromi de. Melting point :
185-198C. EXAMPLE 40 :

Mejtingapoint - 1301P37G- Bi s(t ri f | uor onet hyl ) benzyl ] oxy} - 2, 3- di
hydro-I H 15 inden-1-yl) pi perazi ne di hydrochl ori de The
expected product is obtained according to the procedure

EXSMBXAGY £rrdns-1-6P1[€305-Diflidrebeid;yBrosy 12,0 dibedvbyl Hh dui- 111} -
in Step B by 3,5-bis(trifluoronethyl)benzyl brom de.

Mel ting poPiRerazinggihydenshlaridenp £ 41 -
trans-1-{2-[ (3, 5-D bronobenzyl ) oxy} - 6- met hoxy- 2, 3-di hyd
ro-1H 20 inden-1-yl}piperazine di hydrochl oride The

The xpeacted hrpdust| i obthmed btairdieg tatwoprdeeriyrd of Ekenple de explaceng the

3,5§(§th& aﬁ)g%z%ll ﬁtqﬁgg l”ggtie{)] % lgyh£5—d%tll_1|iocr(r)]‘tr>e%zn§ e1ro£nri]de.St ep A by
Melting point : 185-198°C.

EXAMPLE 40 : trans-1-(2-{[3,5-Bis(trifluoromethyl)benzyl]oxy}-2,3-dihydro-1H-

inden-1-yl)piperazine dihydrochloride
The expected product is obtained according to the procedure of Example 1, replacing the
3,5-dibromobenzyl bromide in Step B by 3,5-bis(trifluoromethyl)benzyl bromide.

Melting point : 140-160°C.

EXAMPLE 41 : trans-1-{2-[(3,5-Dibromobenzyl)oxy]-6-methoxy-2,3-dihydro-1H-

inden-1-yl}piperazine dihydrochloride

The expected product is obtained according to the procedure of Example 4, replacing the
2H-chromene in Step A by 5-methoxy-1H-indene.
Melting point : 184-195°C.
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Melting point : 184-195C. -50- EXAMPLE 42:
trans-1-{2-[ (3, 5-D chl or obenzyl ) oxy] - 6- net hoxy- 2, 3-di hy
dro-1H inden-1-yl}pi perazi ne di hydrochl ori de The
expected product is obtained according to the procedure
of Exanple 4, starting frong 5- met hoxy-| H i ndene and

3, 5-di chl or obenzyl brom de. Q'Nblting point : 169-176C.

EXAVPLE 43:

EXAMRBEE14% :xranssl-f2-f3hDihdnyohonay)oxyl6-meth exyn3.drdibydxor H-
en-1-yl}- .pLhpenrazi [ . | The expected
pr oduct i588%?gﬁﬁggsg%%g%gﬁﬁ%n?gﬁ?'geprocedure of
Exanpl e 1, replacing the 3,5-dibronobenzyl bromde in

Step B by 3,5-dichl orobenzyl brom de. 10 Melting point
The expgesgteqd preduciispiibgiped; according to the procedure of Example 4, starting from

_ - A e ] -3, 4-di hydr o- 2H chr
Sn%@gﬁiiﬁgﬁ Fhé?%g%ggﬁﬂg&%?ﬁggf%%kﬁ§¥ide The expected
Mepimgchodit 111690664 .ned according to the procedure of

Exanpl e 4, replacing the 3,5-dibronobenzyl bromde in

Step D by 3, 5-dichl orobenzyl brom de. 15 Meltingpoint :
EXANIPLESNS W&ﬁé@,@-bichlorobenzﬂ)oxy -2,3-dihydro-1H-inden-1-yl}-
T trans-T-{2-[(3,5-Bis(trifluororrethy )benzyl)oxy]-l,z,g,

4- t et r ahy dpiperazinphtihydroghlopideer azi ne di hydrochl ori de

The expected product is obtained according to the

procedure of Exanple 15, replacing the
The epedicdRoRRe Bzottaine® Bt @edih g tStRMprbtddire of Example 1, replacing the

3, 5-bis(trifluoromethyl)benzyl brom de. 20 Melting
3,5shbremopsagy! broggda pustep B 13,5 Eichiarpenggl bromide.

-] - {3z [;3~d uoro-5-(trifluoronethyl)benzyl oxy}-3, 4-
&@%&%géﬁgigiélg%f%nen-4-yl}piperazine di hydrochl ori de

EXAMPLE 44 : trans-1-{3-[(3,5-Dichlorobenzyl)oxy]-3,4-dihydroe-2 H-chromen-4-yl}-

piperazine dihydrochloride
The expected product is obtained according to the procedure of Example 4, replacing the
3,5-dibromobenzyl bromide in Step D by 3,5-dichlorobenzyl bromide.

Melting point : 110-118°C.

EXAMPLE 45 : trans-1-{2-[(3,5-Bis(trifluoromethyl)benzyl)oxy]-1,2,3,4-tetrahydro-

naphth-1-yl}piperazine dihydrochloride

The expected product is obtained according to the procedure of Example 15, replacing the

3,5-dibromobenzyl bromide in Step D by 3,5-bis(trifluoromethyl)benzyl bromide.
Melting point (MK) : 98-101°C.
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The expected product is obtained according to the
procedure of Exanple 4, replacing the
3, 5-di bronobenzyl bromde in Step D by
3-fluoro-5-(trifluoronethyl)benzyl brom de. 5 Melting
point : 102-113C. EXAMPLE 47,:
trans- 1- { 3- (3- Chl or o- 5- f | uorobenzyl oxy) - 3, 4-di hydro 211
- chronmen- 4- rfs? erazi ne di hydrochl oride Ste
EXAMPLE 46 frrtirls s glqo(s»ﬁc«nsper@nqtpwbmmf’ 3 dlihydrog2H-
-di hydro p car boxyl ate 10
The expectzdeﬂ;jgﬁlr ogﬁﬂ plfswdlo tain dlloggg:(}(glrdl ng to the
procedure described in Steps Ato D of Exanple 4,
Thegg FCI n gciub:? }Sﬁ&}?@g %r?;:glr) ?%fﬁy ﬁlg%rrgﬁ@élgr%sl)& e _ﬁ?,r%%lacing the
| 3168 DALY W i)
3 dit(r%y()}ﬁ?rgéf:l g@%&% iE}leSth‘[5 hydr o?hl&)gr? ggﬂ%%I%The éxﬁ‘g{’? g{j&ﬂ
Mepingghaott - 182-0b3°&.ned according to the procedure
described in Step C of Exanple 1, starting fromthe
conpound obtained in the Step above. Melting point
EXAMPPE. 47EWSLE{ﬁZ3 @horo-5-fluorobenz loxy)-3,4-dihydro-2H-chromen-4-
trans- I-{3- (3-Chl oro-5-fl uorobenz %’oxy) 3, 4-di hydr o- 2H
chr onen- 4- xl}l}lpelpémzilhﬁdl@ﬁhbrw&nesul phonate 20 The
expected product is obtained by reaction of the
conmpound of Exanple 47 with sodium hydroxide, followed
StePYl :CORMER ) IARRE4-I 1 F3hts ST dveb@hlyl) &y -3 Neitlydrot H-ahromen-
salt using nmethanesul phon| c acid. Melting point :
161- 19x@ripenginedxoqpbopyag
cis-4-[2-(3,5-D bronobenzyl oxy) -1, 2, 3, 4-t et rahydr onapht
h-1-yl] norpholine hydrochloride The expected product
Thé expebted ipnethcatodtahejadcordifgtopthe peaudereafesdbadin 8tep8 A to D of

xam;?ll aﬁl %blai:igg the 3,5-dibromobenzyl bromide in Step D by 3-chloro-5-

fluorobenzyl bromide.

Step B :  trans-1-{3-(3-Chloro-5-fluorobenzyloxy)-3,4-dihydro-2H-chromen-4-yl}-
piperazine dihydrochloride

The expected product is obtained according to the procedure described in Step C of
Example 1, starting from the compound obtained in the Step above.
Melting point : 90-95°C.

EXAMPLE 47 bis:  trans-1-{3-(3-Chloro-5-fluorobenzyloxy)-3,4-dihydro-2H-

chromen-4-yl}piperazine dimethanesulphonate

The expected product is obtained by reaction of the compound of Example 47 with sodium
hydroxide, followed by conversion of the product thereby obtained into a salt using
methanesulphonic acid.

Melting point : 161-171°C.
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Step A, the conpound obtained in Step B of Exanple 8 by
the conpound obtained in 5 Step B of Exanple 10.

Mel ting point: 195-198C. EXAMPLE 49:

trans-4-{3-[ (3, 5-D bronobenzyl ) oxyl - 3, 4-di hydro-2H-chro
men-4- yl }nor phol i ne hydrochl,ori de The expected product
i s obtained according to tﬁe procedure described in

Steps B to D of 10 |l e 10, starting fromthe
EXAMBBEAS o«ﬂf-ér[ﬁéaasrlhlbsvr@ebglmoxe%évﬁﬁ értetramrpnﬁgltbol-m-

: 143- 148
trans-4-{gﬁ?!@,g}%ﬁ%§gﬁ% %%%@I)oxy] 1, 2,3, 4-tetrahydro-

I -napht hyl }- pi peridi ne hydrochl oride Step A

(4 ridyl)-1,2, 3 4-tetrahydro-I-naphthal 15 85

Th%\@ﬁpes $6¢ %&Pt&?m‘?fl Hiseng HibE ARG APl %%da@aacm& in
r [

Ste Pk SPraiind oSRLH NS B SRRl MR oblined in

Step @ of BOGmplelif.es at that tenperature, a solution of

-tetral 1.0, {3 m of ether is then poured in and,

Aéiﬁﬂ&ﬂ@gﬂéﬁggﬁﬁgt e addition, the nixturg is allowed to

return to anbient tenperature. After stirring

overni ght, a saturated aqueous sol ution of anmmoni um
EXANMBEER i lgalpemﬁb(ﬂ(3i,5ﬁDimnﬁﬂleezylhefwhﬁéttilibw,ir(ewf(ﬂn@:omn-4-

Wth ether_js carrie et hereal phases are

combi ned a¥1‘klm 5&{0#'53 & r‘\)/ﬁbtl?{"%\l hydrochl oric acid. The

conmbi ned aci d phases are adjusted to pH =8 wusing 20 %

sodi um_hydr oxj de sol ution and extracted wth

Theipierise prsturbiobtaniedepcardipeie the nraeedasqrisseréipdpn Steae B tpd of
ExAriRk 8bedarti ngx%'ih {he cB b&ﬂdﬂ t{ﬁ}{ech géﬂe;? B2 ¥ xample 4.
chr omat ogr a on si
Medtingipoo, oﬂéshaﬁﬁlnethanol 95/5) to yleld t he expected
product. 25 MeltinE point (B.K ) = 160-162C. -53 Step
B: 4- (3, 4-Dihydro-I -naphthyl)pyridin e 2 of the
E_IO_WP_GF)@H%W% gﬁkﬁﬁ-ﬂ 338 [(3“5 Di¥sronidtRnZANAG1-150 Met?éhy’éﬁbel-n?ﬂlﬂhyl}-
plperldlne hydrochloride

Step A. 1-(4-Pyridyl)-1,2,3,4-tetrahydro-1-naphthol

85 ml of a 1.5M solution of n-butyllrithium in hexane are added, dropwise, to a solution of
20 g of 4-bromopyridine in 73 ml of ether, cooled to —78°C. Stirring is carried out for
30 minutes at that temperature, a solution of 1-tetralone in 73 ml of ether is then poured in
and, at the end of the addition, the mixture is allowed to return to ambient temperature.
After stirring overnight, a saturated aqueous solution of ammonium chloride is poured in.
After separation, extraction with ether is carried out. The ethereal phases are combined and
extracted with 1N hydrochloric acid. The combined acid phases are adjusted to pH = 8
using 20 % sodium hydroxide solution and extracted with dichloromethane. After drying,
the expected product is 1solated, which is purified by high-speed chromatography on silica
(eluant : dichloromethane/methanol 95/5) to yield the expected product.

Melting point (B.K.) = 160-162°C.
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acid 95 % are m xed together, heated at 80C for 30
m nutes, cooled to OC and adjusted to pH = 10 using 20
% sodi um hydr oxi de solution. The m xture is extracted
with 5 dichl oronet hane, washed with water, dried and
evaporated to yield the expegst ¢ ed product. Step C
4- (2, 3- D hydronapht ho[ 1, 2- b]'0xi ren-7b(1aH) yl)pyridine
1-oxide At a tenperature of from20 to 25C, a solution
Step Bata(3-Ryosire Ipaghthyfeyigfiediuct obtained in the Step
above, 20 g of sodium bi carbonate, 35 nl of acetone, 20
m of water and 200 ml  of ethyl acetate is poured into
2 gaofaht gbmpourall olR&nad gih dfe Spaegve) 10 MmPODwater afid Watdrof sulphuric
Stirring 10 overn| i ent tenperat I ]utiaon
sciDR o R oh IRECIRE Pates 8t AL LAr 80 i Sedleiofe and afusted to
cayd | o/ Al e e :
PHE L S 20 %ok g’ q%“‘i“p“é’ o o e e it
dlcﬁlorﬁnetﬂaneemﬂfeﬂdvlﬁ} Rateg phtdehd a'\mparMI tutyufddl thefexp&dedproduct.
of the product obtained in the Step above in 10 m of
anhydrous tetrahydrofuran, in the presence of a trace
Stepfc BuQuBCHESBlonhRABS1, 3- Bfﬁxﬁeﬁ%(mlgg@pyﬂmneqtoxzdé once
and at ambi ent tenperat ure, sodi u
cyanobor ohydri de. Boron tri fI uor| de et her ate I s added

A« loparer b GNP o 9P iR lioh HeRBipdy 1.3 s PRt Pbrained n
theSetigdvie, 2te oFfoditinAbibarbéiiaté, 138 NGl Wetdnbe2(r AGE wafer and 200 ml

concentrated hydrochloric acid is added until the pH =
of gthylsasetata s pepieg inte aeptticaPiad3 & 6f Oxgpe@iimdbe sl of water. Stirring

.
ov RN g R e IGISLEMIT ARSI 0y B e e
careiethyplit. Actet airs/cntamﬂd atdtevent, theatxpenéd plodu@ipmolacd.

product is isolated (80 %trans, 20 %cis). Step E :

1-(4-Piperidyl)-1, 2,3, 4-tetrahydro-2-naphthol 1.78 g of

r d t e 1 g of platinum

_@LQ (98(91;1210 %gﬁi@gc]o%?gnt?l?%}?gggﬁ?%?g?ﬁ{or| c acid and

75 m of ethanol are mxed in a reactor and 25

ool iRt S0 4E St SnBa T Aplarnatn ine o By i LERTRE hrons
tetl%ﬁfldrbﬁlgalp Yh thSprkerRE 0T Qdiratd dTYBioocEBoBOkdéhl MRredir® added, all at

ded, the ethanol is
once and at ambient temperature, 289 mg of sodium cyanoborohydride. Boron trifluoride

etherate is added until the coloured indicator turns yellow and as many times as necessary
in the course of the reaction to maintain the pH at 4-5. At the end of the reaction,
concentrated hydrochloric acid is added until the pH = 1, and stirring is carried out for
30 minutes at ambient temperature. The mixture is adjusted to pH = 8 using sodium
hydroxide solution and extracted with ethyl acetate, and after treatment the expected

product is isolated (80 % trans, 20 % cis).
Step E : 1-(4-Piperidyl)-1,2,3,4-tetrahydro-2-naphthol
1.78 g of the product obtained in the Step above, 1 g of platinum oxide, 0.75 ml of

concentrated hydrochloric acid and 75 ml of ethanol are mixed in a reactor and

hydrogenated under a pressure of 1 bar. After reacting for 6 hours at ambient temperature,
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evaporated off, a m nimum anount of water is used for
di ssolution and the pHis adjusted to 10. After
extraction and conventional treatnent, the expected
product is obtained (80 % trans, 20 %cis). 5 Step F:
tert-Butyl

4- (2- hydroxy-1, 2, 3, 4- tetrahyéro I-naphthyl) 1

pi per.i di necar boxyl ate A solution of 2. 1

ﬁlt@tl@t ds tc-aﬁl?fiy‘l")t &i ®hrp oivdtuan .twdmldﬁ solptics elm %td@ﬁeth@aﬁtéanol is
4 t
evag %\?égld&gl slgl %%@% of W%t d| c Ifglfggn%tl g’glednﬁ t@??H%E %ESJUStEd
to ]Qs Afer them:btlon tandi oon\tennoxlm} mnestnmnt,ahdoe)qre:tteﬂ @npRicaiswbeained (80 %
ol é by evaporation to dryness. After purification

m”b‘nz h {eluant : dichl oronet hane/ net hanol 95/5), the
10 expect ed product is isolated (80 %trans, 20 %cis).
Step G: tert-Butyl

Step £1 2 - fe(13B1ByIH- B yndoyont, ) 3) Bseplahidra, Bndpitie )k Bpiperididecavdplylate
thyl}-1- piperidinecarboxylate 241 ng of sodi um hydri de
60 %in oil are introduced into a solution of 1.9 g of

A dofBioncMounst Qhédb ?f@) diBarbBRatSHE RO A VFRidHIordRiefHan®fis added to
anhydr ous tetra ydrofuran, cooled to 15 OC. Stirring

2.0p g afdhe pemluembtm@@d ir6thei Sten elovandisstiesdeinai(emi o6 dichlidenethane.

Stlr%tnI llls c%}netgh?a tt fg e e g%ls,lr ? a¥n% %ﬁ)%eratttgrter gcﬁ};w%/ed n?g%pggtlon to

i'’de an I'na f'onob
dryﬂiase mf«drup@qfﬁcfauahlmdldaowl@wr ndicﬁlo@d&lbétﬁﬂie/rh@tﬁm&ﬂat 94/8), the
and is stirred f 24 hours. The m xture is evaporate

expegted pyatskis 1&’(0%\4%%(&%/0 gm0t cgdd di chl or onet hane and,

after conventional treatment and chromat ography on
silica (eluant: dichloronmethane), 20 the expected
Step (baert Butgl 4-E5) (éﬁedbimndlj@ez;ﬂ)@wnﬂ, 3at-uhvabirodr hapdeis - 80
%tra.ns, 20 %c fc)ﬁ Step H
t r anPg? ’26‘["( br om)benzyl Yoxy] -1, 2, 3, 4-t et r ahydr o-
I-naphthyl}plperldlne hydrochloride 2 g of the
conmpound obtained in the Step above, in 20 m of
241en‘rmnﬁrsodiameh)tdrridat6ék1°/mrt lnil 188e nhtroduked irBo GN\saufiart bHA.Yf of the

etha olic h oride, Aft 4. hou t he
corfpeuEf gt Sea P Paer 4052 pidqrrdosy [t Hafieen. cooled to
0°Clr 86 %olsylcahadtchﬁ ¥ PES ifidu Rl OHAC thekd) abd1@hdnOLAAQL dill€at that

hydr ochl ori de %he cis conpound is inthe filtrate).
temperature, 20 mg of tetrabutylammonium 1odide and finally 1.9 g of 3,5-dibromobenzyl
bromide. The mixture is allowed to return to ambient temperature and is stirred for
24 hours. The mixture is evaporated to dryness, taken up in water and dichloromethane
and, after conventional treatment and chromatography on silica (eluant: dichloromethane),

the expected product is isolated in the form of a white meringue (80 % zrans, 20 % cis).

Step H : trans-4-{2-[(3,5-Dibromobenzyl)oxy]-1,2,3,4-tetrahydro-1-naphthyl}piperidine
hydrochloride

2 g of the compound obtained in the Step above, in 20 ml of ethanol, are treated with 19 ml
of a 3.6N solution of ethanolic hydrogen chloride. After 24 hours, the precipitate formed is
filtered off, rinsed and dried to yield the expected product in the form of the hydrochloride.

(The cis compound is in the filtrate).
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-55- Melting point : 152-167C. EXAMPLE 51 :
cis-l-Acetyl-3-[(3,5-di bronobenzyl ) oxy] - 4- (1-pi perazi ny
1)-1, 2, 3,4- tetrahydroqui noline dihydrochloride Step A
1- Acetyl -1, 2-di hydroqui noline 5 23.43 g of sodium
borohydride are introduced, J.n portions, into a
solution of 20 g of quinoline in 200 mM of acetic acid
and 77.5 nl of acetic anhydride, cooled to OC. The
Melgngpopd - 13211A&1¢-heat ed for 2 hours at 60C and is
stirred overnight at anbient tenperature. The m xture
is concentrated, diluted with water, adjusted to pH =
EXNMPRLES 1s:06§-041A celyleB-[{3 5 eltib sarh obh ¢ map]) eotyd -4 - pipet ih yly-1,2,3 ,4-
et her. The copbi ned_et hereal phases are washed 10 with
I N hydr ochiedirpydraquinoling dikwlyoghlopidgt ral pH and after
conventional treatnent the expected product is
i sol ated. StepB :
SteB AAc el-cetyla],2;d3hytlbequetaladay dr ooxi r eno[ 2, 3- c] qui nol i ne
The expected product is obtained according to the
procedure described in Step A of Exanple 8, starting
z3.fg cglgg{ ?@dBiﬁlt%nF&HHﬁert &k NBfoduted, "B For8BnaAANCa sdutish &F 20 g of
; - Buty
quinelaresind2(01mb oé tagetic3adid) dnd 3y -S1mb o8 aceticeanhadiydh; codled ud K8C. The

.yl J-.1-, pi.pe i arbo e .The.expected, prooduct .i.s
mi et oo AR T L e 3 M P i RO BB PR eng Eppogarure.
Th®fmixfot@npl @®ndsnt@tedl tdilngdf Ham wher,cadjpaed do GIH a N@dwitA sodium
the Step above. Step D ] '
hydspxide ssa@él@wané-qx(rae:tsd AV ethemelhey¢orahipgd gtherpal phases are washed

] ' - 1120 .t hydr oqui ol j -
il RS PALRHDe et e BTN B0 o wesmen
expacted pebdugt isdsoldied. pr ocedur e of Exanple 23, starting from
t he conpound obtained in the Step above. Meltin.e point
164-167C. -56-

Step B : 3-Acetyl-1a,2,3,7b-tetrahydrooxireno[2,3-c] quinoline

The expected product is obtained according to the procedure described in Step A of

Example 8§, starting from the compound obtained in the Step above.

Step C : tert-Butyl trans-4-[1-acetyl-3-hydroxy-1,2,3,4-tetrahydro-4-quinolyl]-1-

piperazinecarboxylate

The expected product is obtained according to the procedure described in Step A of

Example 1, starting from the compound obtained in the Step above.

Step D : cis-1-Acetyl-3-[(3,5-dibromobenzyl)oxy]-4-(1-piperazinyl)-1,2,3,4-
tetrahydroquinoline dihydrochloride

The expected product is obtained according to the procedure of Example 23, starting from
the compound obtained in the Step above.

Melting point : 164-167°C.
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EXAMPLE 52 :

trans-1-{3-[ (3, 5- D bronobenzyl ) oxy] - 3, 4- di hydro-2H-chro
men-4-yl} N-met hyl - 4- pi peri di nam ne di hydrochl ori de
Step Al tert-Butyl

trans-l-{S-[(S,S-dibronDben | ) oxyJ- 3, 4-di hydro-2H-chro
nmen-4-yl)- N-nethyl-4 plperl WCarbanate 5 0.2 g of
sodi um hydride (60 %in oil) is added to 1 g of the
conmpound obtained in Step B of Exanple 9 and 0.42 n

TR e AR e e —

0C. After NSmethyligsip@idihimine diip@roahlorile t he m xture
is stirred for 48 hours at anbient tenperature, diluted
with water and extracted wth ethyl acetate. After
ve _a._ Z ' 511 p T - - gyl -
Ste?glnl a{e};ét' d@zﬁ‘? t;étltfrgp]t gﬂe ﬂ?fﬁ’}z?%n@%@ﬁﬁﬁgy] 5 9 %Eiré SH-chromen-4 yi}
| - ( 3- MridgthylBd-piperidBenybymysexy] - 3, 4-di | i ydr o- 2H chr onen- 4
-yl')-N-inethyl - 4piperidi nam ne di hydrochl ori de The
expected product is obtained according to the procedure
0.2 épgddh&ﬁih & @B % 19bil) FER & Lg oPHR ddnlbuhd OPlalhE
Q§ npound gtaldgd |ﬁ th% Step abo%g {tlna p0|a in Step B
of Eganp_lg Cand1 8 4EXANHLEetE gl todide in 10 ml of tetrahydrofuran, malntalnmg the

tenﬂ:gﬁit%eyqf{ t%eh‘e%tg)nu b){{%ma é}% e%ﬁﬂy ﬁ%lﬁ%’[‘gé h¥(¥ha(% t%r%grgture the

migtuRydrdielel bt 48 hSh@ Mt Ambient tem erature, dlluted with water and extracted
trans-1-{3-[ (3, 5-D bronobenzyl ) oxyJ-3, 4-di hydr o- 2H-chro

withgghyl acejaty. Allerrenysntional jepndnd the paneeted meoduizpie dscdated.
product is obtained by reconverting the conpound of
Exanple 52 to the 20 base. -57- Step B

Step BanSt-rhns{-B{B([& SDbrorobene a3k iy drods -lichyhi =255 it hyl-
men-4-yl}-N, N dinethyl-4pi peridi nam ne The expected
pr oduﬁmﬂ%’d&ﬂ‘t”ﬁ’i"?n@@y‘gé’é}d%dﬁg to the procedure
described in Step A of Exanple 52, starting fromthe
conpound obtained in the Step above.

The expected product is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the Step above.
Melting point : 192-195°C.

EXAMPLE 53 : trans-1-{3-[(3,5-Dibromobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl}-

N,N-dimethyl-4-piperidinamine dihydrochloride

Step A:  trans-1-{3-[(3,5-Dibromobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}-N-methyl-

4-piperidinamine

The expected product is obtained by reconverting the compound of Example 52 to the

base.
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5 Step C

trcnzs-1-[3-[(3, 5-Di bronobenzyl ) oxy] -3, 4-di hydro- 2H chr
onmen-4 yl}-N, N di nethyl - 4pi peri di nam ne

di hydrochl ori de The expected product is obtained by
conversion of the conpound_qg[ained in the Step above
into a salt using hydrochloric acid. Melting point
187-190C. 10 EXANPLE 54 : _

Step Banstrans¢ B{3-(G, 5Pk ramohencybenii 4-ésbydro? Hrclramear ov34 dh
romenz4- vl L pi: ' di hydrochl ori de The expected
prodd@@eﬁéiggﬁgﬁﬁﬁ%’@@%ording to the procedure of
Exanpl e 4, replacing the 3,5-dibronobenzyl bromde in
St D_by 3, 5-di net hoxybenzyl brom de. Meltin oi nt ;

Thq_@gagg_tfg e%/odllgt 1%%%}9@ agy@rghnzg% the procedure descrlbled%n Etelp A of

ExihA0S2 ladids the Y mpodidl i QY 4- ! } pi pera

xgﬁ@@% é?%@ggggﬁforiﬁgﬁ%ﬁgﬂgﬁ%g%?gﬁh%sgéuct I's obtained
according to the procedure of Exanple 4, replacing the

Stepis o R B e B R o DT om e £ S
tr ansgdedngr-bpds _r}atammseﬁth;)o;emlmé, 4-di hydr o- 2H chr onen

-4-yl }- piperazine di hydrochl oride The expected product
i s obtained according to the procedure of Exanple 4,

L SRS i DR BB o et e 5RaR, B e sie

abdw&MBlaksal® dsing hydrochloric acid.

trans-1-{3- is-ChIorobenzyl)oxy]-3,4-dihydro-ZFLchronen
Meltipgypoint - 3R'hdP@%F-ne di hydr ochl ori de The expected product

i s obtained according to the procedure of Exanple 4,

replacing the 5 3,5-dibronobenzyl bromde in Step D by
EXAMPLE!r 3Abemans-1-493-p(3, 31 Dimethoxybenzyl)oxy]-3,4-dihydro-2H-chromen-4-

yl}piperazine dihydrochloride

The expected product is obtained according to the procedure of Example 4, replacing the
3,5-dibromobenzyl bromide in Step D by 3,5-dimethoxybenzyl bromide.
Melting point : 108-115°C.

EXAMPLE 55 : trans-1-{3-Benzyloxy-3,4-dihydro-2 H-chromen-4-yl}piperazine
dihydrochloride

The expected product is obtained according to the procedure of Example 4, replacing the
3,5-dibromobenzyl bromide in Step D by benzyl bromide.
Melting point : 66-80°C.

EXAMPLE 56 : trans-1-{3-[(3-Fluorobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}-

piperazine dihydrochloride

The expected product is obtained according to the procedure of Example 4, replacing the

3,5-dibromobenzyl bromide in Step D by 3-fluorobenzyl bromide.
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Mel ti ngpoint : 97-107C. EXAMPLE 58 :

trans-1-{3-[(3, 4-D chl or obenzyl ) oxy] - 3, 4- di hydr o- 2H chr
onen-4-yl }- piperazine di hydrochl ori de The expected
product is obtained according to the procedure of
Exanpl e 4, replacing the , 5-di br onobenzyl brom de
in Step D by 3, 4-di chl oroben 1 brom de. Melting point
» 114-121 C.. EXAMPLE 59 :

Mﬁﬁw {180{1842@n| or o- 5- f | uor obenzyl ) oxy] - 2, 3- di hydr o- |
Hinden-1- yl}piperazine di met hanesul phonate Step A :
trans-1-{2-[(3-Chl oro-5 Jl uorobenzyl ) oxyJ- 2,

EXAMPHFISD: drirhs-nqd8-i¢3-Elilorobdizy Db g F 4-iditey dito Y e v - 4-98 -
The expected product i s obtained according to the
procedur e BpSEMIMhydroshlyides and C of Exanple 1,
repl aci ng the 3, 5-di bronobenzyl bromde in Step B by
3-chl oro-5-fluorobenzyl bromde. Step B:

The emtdd Hradidt 3s athined-aéchrdiap ob dnzyioy abiyel o P Baraiplh vid repldcihg the

s sebieetan binvete LOGh IS SablogrepeD VP Rrng the

;&%&M@ﬁﬁ(ﬁp@ed in the Step above to the base,

owed by conversion into a salt using
nethanesulphonlc acid. Melting point : 175-182C. -59-

EXARLESE SR Y Ry o2 < o1

-2H chromep rw,ﬁ@ﬂ,ﬁ?amm,dy nmet hanesul phonate Step A
trans-| -{3 3-(Triiluoronethyl)benzyl)oxy]-3, 4-di hydro
- 2H chr onen- 4 yl)- piperazine di hydrochloride 5 The

Th& ?Q%%{e‘r?rl&'frgﬁ%q Y& Bbt 1318? %E@drﬁl‘ﬁg t@ ?%o%'%‘?glﬁ% gg f%gﬁvﬁrg Qe ?é})ga[é:%g the
3 smbﬁﬁmeﬁmy’rcﬁmﬁe in $lep > pyrphiit)ibebaydyl broattile.
Melting point : 114-121°C.

EXAMPLE 59 : trans-1-{2-[(3-Chloro-5-fluorobenzyl)oxy]-2,3-dihydro-1H-inden-1-

yl}piperazine dimethanesulphonate

Step A:  trans-1-{2-[(3-Chloro-5-fluorobenzyl)oxy]-2, 3-dihydro-1H-inden-1-yl}-
piperazine dihydrochloride

The expected product is obtained according to the procedure described in Steps B and C of
Example 1, replacing the 3,5-dibromobenzyl bromide in Step B by 3-chloro-5-fluorobenzyl

bromide.

Step B:  trans-1-{2-[(3-Chloro-5-fluorobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl}-

piperazine dimethanesulphonate

The expected product is obtained by reconverting the compound obtained in the Step
above to the base, followed by conversion into a salt using methanesulphonic acid.

Melting point : 175-182°C.
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Step B: trans-

[ -{3-[(3-(Triiluoronethyl)benzyl)oxyd-3, 4-di hydro-2H ch
ronmen-4 yl)- piperazine di net hanesul phonate The
expected product is obtained by reconverting the
conpound obtained in the Step 10 above to the base,
foll owed by conversion into™a salt using

nmet hanesul phonic acid. Melting point : 123-127C.
EXAMPLE 61 :

0 - n-

e T Bt B s iy G 28

- { 3- [ ( 3- Cydirohenzi ) pipedazine dinttithywbsalphionater onen- 4

yl ) pi perazine 15 di hydrochl ori de The expected product

i s obtained according to the procedure of Exanple 4,

é pl ag) B _yl)-
Ste %Cyal‘r;]lé en 9?(3 ﬁ{ugymg{z’ﬁg}b%nﬁjoxg" 9%%(2%‘2%‘8390%;?)! yl}

1-{3- ﬁzp&a@]zalddbzdratw@mtey] 3 4- di hydr o- 2H chronen- 4

yl ) pi perazi ne di net hanesul phonate 20 The expected

product is obtained by reconverting the conpound

ThOBipcR@Grbduck REohBBd 28RPY8e i@ tﬁéﬂ&o@@% of Ekdrgm@d R¥lacing the

conversion into a salt using nethanesul phonic acid
3,5NBbriomegenwyil hromidg ¥8Step DOy 3-6@lupromathd)teazyl b(@@lldﬁs omer

of trans-1-{3-(3-chloro-5-fluorobenzyl oxy) -3, 4-di hydro

2H chronen- 4-yl } pi per azi ne di benzoyltartrate (+) Step A
Step B +) trhfONgB- [pzf (thrghtbrrbﬂétldjll)ﬁeh@w%xﬁ $ 3-=dikydt- s BEREROREn-4-y1}-

fluorobenz ) % di hydro- 2H chronen-4

yl} p|1?f§?re§lﬂnﬁéllmet ‘a’?@ékﬁlﬁf)@&{% 5 The expected conpound is

obt ai ned by separation, by neans of preparative chira

HPLC chr omat ography, of the racem c m xture obtained
The m:xﬁftcmzﬂ ﬁraﬁhcﬁsanhﬁhiaed'by stepreBing (ht) canspmed abfained in the Step

t - ch 5
bt ff%véﬁ% ;fpli%%d ‘%\/r ‘?PDHFWWrIBtOﬂaEmSweth@esulphomc acid.
MeVindiRaT-az8ne7et hydrochl ori de

EXAMPLE 61 : trans-1-{3-[(3-Cyanobenzyl)oxy]-3.,4-dihydro-2H-chromen-4-yl}-

piperazine dimethanesulphonate

Step A:  trans-1-{3-[(3-Cyanobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}piperazine
dihydrochloride

The expected product is obtained according to the procedure of Example 4, replacing the

3,5-dibromobenzyl bromide in Step D by 3-cyanobenzyl bromide.

Step B:  trans-1-{3-[(3-Cyanobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}piperazine

dimethanesulphonate

The expected product is obtained by reconverting the compound obtained in the Step
above to the base, followed by conversion into a salt using methanesulphonic acid.

Melting point : 118-121°C.
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The expected product is obtained according to the
procedure described in Step C of 10 Exanple 1,
starting fromthe conmpound obtained in the Step above.
Step C: (+) isoner of trans-I1-{3-(3-chloro-5

f1 uor obenzyl oxy) - 3, 4-di hydr_ OgH— chronmen-4

yl } pi perazi ne di benzoyltartrate (+) The expected
product is obtained by reconverting the conpound
obtained in the Step above to the base, followed by

n spt [ =1di ' :
EXAMEERSE ) it OB rrdiB OO RSARRAD Bl By 3. 4-ainydro
i somer of 2H-chromen-4-yl}piperazine dibenzoyltartrate (+)
trans-1-{3-(3-chl oro-5-fl uorobenzyl oxy) - 3, 4-di hydr o- 2H
chromen-4-yl } pi perazi ne di benzoyltartrate (-) Step A :
). | > g b rransgs 4=rd 3 £ (13- >D7_3 4_Ji .
S o GReRa T ST A R G A PP D3 5. 4-dikydro
y| } pi Ppérchzamma4- B pipeowirieat-eard@xylive expect ed conpound i s
the second of the enantionmers separated in Step A of
Exanple 62. -61- Step B: O isoner of
Thé EARRted-dodrfodnd I §65t8med by separation, by means of preparative chiral HPLC
f1 uor obenzyl oxy) - 3, 4- di hydro-2H-chronen- 4
chrompisigpphsiza fiibe thcemibrodiire obwenctthe Stoppe of Bsarpplodiict i s
obt ai ned according to the procedure described in Step C
of Exanple 1, starting fromthe conmpound obtained in
Step B BteRomBOyE trdas-3t BR3GhIdro)5-f186YoBEnzloxy)-3,4-dihydro-2H-chromen-
trans-1-(3-(3-chloro-5
f | uof abBwLEAznadibairackdender o- 24 chr onen- 4
yl ) pi perazi ne di benzoyltartrate (-) The expected
product is obtained by reconverting the conpound
The btcred ¢roduct Bebbiied acadrding tb the precduiasedestibddansStepy of

conversion into a salt using. (-)-di henzgyltartaric
Exgpi. L SREPEi g Htﬁﬁ?fnnou&%e&%@%@n s VE 64 :
trans-1-{3-[(3,5-Di fl uorobenzyl)oxy] -3, 4-di hydr o- 2H chr

onen-4- vyl }pi perazi ne di met hanesul phonate
Step C:  (+) isomer of trans-1-{3-(3-chloro-5-fluorobenzyloxy)-3,4-dihydro-2H-

chromen-4-yl}piperazine dibenzoyltartrate (+)
The expected product is obtained by reconverting the compound obtained in the Step
above to the base, followed by conversion into a salt using (+)-dibenzoyltartaric acid.

Melting point : 100-107°C.

EXAMPLE 63 : (-) isomer of trans-1-{3-(3-chloro-5-fluorobenzyloxy)-3,4-dihydro-2H-

chromen-4-yl}piperazine dibenzoyltartrate (-)

Step A :  (-) isomer of tert-butyl trans-4-{3-[(3-chloro-5-fluorobenzyl)oxy]-3,4-dihydro-
2H-chromen-4-yl}piperazine-1-carboxylate

The expected compound is the second of the enantiomers separated in Step A of

Example 62.
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Step A

trans-1-{3-[(3,5-D il uorobenzyl)oxy]-3, 4-di hydro-2H chr
onen- 4-yl } pi perazi ne di hydrochl oride The expected
product is obtained according to the procedure of
Exanpl e 4, replacing the 1%;3,5-dibronmbenzyl brom de
in Step D by 3,5-difluorobenzyl bromde. Step B
trans-1-{3-[(3-Dii : )

Step Bor oy FEAEY 8411343 Gar & Tuorohesmdowk SA-dibydrar b rhrgmen-
di nmet s T ected product is obtained b
recoﬁggaé?%gg?%e gﬁ%%ﬁﬁgkgbtaineg in the Step above d
to the base, followed by conversion into a salt using

Thq%?&%ﬁg}dﬁ%%g égmﬁl%h %éco%gingt‘?cl) tthle ?Jgoégzglllrrétde:scnjbzg _inlgt?é}g: Cof
ExdiiA03; dadids ok M PbRHOIRPSHIANE RHd sRpdpdidlydr o- 2H-chro
nmen- 4-yl } -~ pi peridi ne hydrochl ori de Tﬁe expect ed
product is obtained according to the procedure of
npl.e .50, replacing,,in, Step A, 1l-tetral
Sty B Pl BDERY e Aot TR RGO Gl drb-2H-chromen-
148- 1690pipErsdhe\ kb fboyitartrate (—é _
trans-l-{g-[(B-(TrlfIuoronet oxy) benzyl ) oxy] - 3, 4-di hydr
0- 2H chronen- 4-yl } pi perazi ne di net hanesul phonate Step

A: . ; . ] .
The Pamreta pradpals CRIPTLSY SRETNETVROER PSR Binined; Ry fF Step
abo¥e 2the basyyBsltodvedWy)phpatianiine adah yising ¢Hdiendeylthetaribiecid.
expect ed grodqpt I's obtained according to the procedure
H180-407%Capl aci ng the 3, 5-di br omobenzyl broni de
in Step D by 3-(trifluoronethoxy)benzyl brom de. Step
B
EXIAMRBEFEI64 :3r4r{s3t-{ 3F-{ 31 3-Diftwameb éxnyl) p o A 4d) lopdy b-237-4h xcbininanci4-
o-ZFLchroneBﬁ4- ghéeﬁggrazin% ginethanesulphonate The
expect ed proyBesaz thanesnIphonde onverting t he
conmpound obtained in the Step 15 above to the base,

foll owed by conversion into a salt using
Steprdt hatressil fB e, 8-Lifluerobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}piperazine

dihydrochloride

e

The expected product is obtained according to the procedure of Example 4, replacing the

3,5-dibromobenzyl bromide in Step D by 3,5-difluorobenzyl bromide.

Step B:  trans-1-{3-[(3-Difluorobenzyl)oxy]-3,4-dihydro-2H-chromen-4-yl}piperazine

dimethanesulphonate

The expected product is obtained by reconverting the compound obtained in the Step
above to the base, followed by conversion into a salt using methanesulphonic acid.

Melting point : 178-182°C.
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Melting point : 132-135C. PHARVACOLOG CAL STUDY COF
COVPOUNDS OF THE | NVENTI ON EXAMPLE 67 : Determ nation
of the affinity for serotonin reuptake sites in the
rat. The affinity of the conmpounds for the serotonin
(5-HTT) reuptake site is ev_aé?_u_at ed by 20 conpetition
experinments with [3H-citalopramon rat frontal cortex
nmenbranes. The cortices are honogenised usin

a
EXANMPLESAS ; W%NM@r%eBil{r\RmOé’ﬁtlixllﬂxulrés)“-fﬁhyql;r&-gH#r%men-4-yl}-
HCl (50mM ke AN ] .hon buffer containing 120nM
NaCl and 5g§%%&§ﬁ%§g39%%@ﬁﬁ%§_ then centrifuged for a
first tinme. The sedinment is resuspended in the sane
buffer, incubated for 10 m nutes at 37C and then .
The gxregied mredige i, ovppBedantaTdiRRY BF @ropadwe Pt Axpmpiand rerigring, in
[ S edli ‘T aresuspended in an
Sm&ég?ig??g?%Bg%?ﬁﬂ%ﬂggufgégﬁggﬁ3H§§Uffer. The nenbr anes
Meting povgn 148d6BAE.ed for 2 hours at 25C with the conpound
under test in the 5 presence of 0.7nM [3H]-cital opram
Non-specific binding is determned with 10M
EXIAMPXE! 6'rram-1 8536 iR orbhR tHd mgymﬁgu-emydmm.
= sanples are filtered through Unifilter /B type
filters prétnogenetylpiperRine dimehagesnlphonatehed sever al
times with the incubation buffer. The radioactivity
retained on the filters is counted after addition of
Step odi: nt irh;lzsalzJ{suzr(s-tz'rrﬁwbﬁaméﬂz&xly)Heh@ylﬁixﬂ]-gﬁ-aahﬁﬁwnéﬂraﬁzk;@z-
counter. The 1sotherns obtained are anal ysed by non 10
| i near//riBgiaess dipdroshigeideér i ne the 1 C50 val ues, which
are converted into K; using the Cheng-Prusoff
equation: K; = 1C50/(1 + L/kD) wherein L represents the
The exyetedrabddwunt i0bbtaiadd atdogding tatict kbrddard tfeExkinsded| adpla@ing the

copstant of [3H]-cjtalopr on the serqgtonin reuptake
3,554(3?@%?%/&/5)?0@% iy %@ah@v g‘?@%g%ﬂ’%f‘é%%ﬁ‘zﬂ%mﬁ‘r@- =
-log K. The results obtained for representative

conmpounds of the invention are collated in the
Step B:| otninsy] 4 34V (Trifluoromethoxy)benzyl)oxy]-3,4-dihydro-2H-chromen-4-

yl}piperazine dimethanesulphonate

The expected product is obtained by reconverting the compound obtained in the Step
above to the base, followed by conversion into a salt using methanesulphonic acid.

Melting point : 132-135°C.

PHARMACOLOGICAL STUDY OF COMPOUNDS OF THE INVENTION

EXAMPLE 67 : Determination of the affinity for serotonin renptake sites in the rat.

The affinity of the compounds for the serotonin (5-HTT) reuptake site is evaluated by
competition experiments with [*H]-citalopram on rat frontal cortex membranes. The
cortices are homogenised using a Polytron in 40 volumes (weight/volume) of cold Tris-

HCI (50mM, pH 7.4) incubation buffer containing 120mM NaCl and 5mM KCI and are
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Compound pK,'r5-HIT Exanple 1 8.35 Exanple 4 7.10
Exanple 21 7.91 Exanple 36 8.97 Exanple 38 8.73
Exanple 42 7.71 Exanple 44 7.31 Exanple 47 7.45 -64-
EXAMPLE 68: hNK1 binding. The affinity of conpounds of
the invention was detern1nquby conpetition experinents
|n t he presence of [3Fﬂ Subst ance P (Sar-9,

2-11, 2-prop I M human | ynphobl ast cells
theé ﬁ%@@%ﬂ@@t donya @%FV)F%ST%SGMem scispsperded i thesameibuffge dncubated

o R B T e Tp COE R L BranE P e B0 P o
time# 2@Dthe (s€dbiedenaisl th&i fabitspPBdAG) aargpdpAathvidiifne dhimcutattiombuffer.
The, Bﬁ{g}@%ﬂ?%éﬁegﬂer{)&%&gaﬁeq%sZ e]thes ;1; 3 eéjwyﬁg t@qqtn?po%g(ti %Illcliqer test in the

pre[QénEHQa(gfabWﬂM '@HL&?&UO ubgd e eEH%eE st I?lefl:n‘?ﬂl% with 10uM

- Subst ance e co test
fluonetine.eAt tie eardtrifahe utcabzp:imnaiamlod thhksamptre calref fitterod rnhhongm Usifilter

ermg.ned in th ce ,of 5171
GEgE P P et S Er i B ED TS T et sl 57 ! B g @gubation
buﬁfar qYe ha&ﬂaacftﬂvhy%ta%ﬁ Byt Mféeﬁltefré hd eswntdd @ﬁéreﬁid%n%ft &intillation
(0 % and washed several tines with

hqde Wﬁbtthecmd o ﬂfsemtlll(itﬂahmumgfhells@hmnﬂa@amw @a@y@)d by non-

hn-g?erer%gl Oa L V 1n %1 v ne§ h\%hl ill treerc% IeS ed ? k{; sing the
%Y C%hﬁ%lng gd P % B YRR 1 AR PRI dﬂ dt §e

Ch&h@Pﬁm&ﬁeq&mKﬁhe counts are 15 analysed by non-1inear

regression, allomn/g the isothernms to be plotted and
the | c50KvalGedl +L

wherein L represents the concentration of radioligand and kp is the dissociation constant of
[3H]-citalopram on the serotonin reuptake site (0.7nM). The results are expressed as

pK; =-log K;.

The results obtained for representative compounds of the invention are collated in the

following table:
Example 1 8.35
Example 4 7.10
Example 21 7.91
Example 36 8.97
Example 38 8.73
Example 42 7.71
Example 44 7.31
Example 47 7.45
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to be determ ned. The latter are then converted into
inhibition constants (K;) by neans of the

Cheng- Prusoff equation: K;=1C50/(1+L/KD) wherein L is
the concentration of [3H]-Substance P and KD is the

di ssoci ation constant of 20.] 3H] -Substance P for human
NKI receptors (0.5311M). The results are expressed as

K: (-1o & The results obtained for representative
Egﬁﬁﬂﬁédhﬂg ohNKadindipgntion are collated in the
followi ng table: Conpound pK,. NK3 Exanple 1 6.84

Exanple 4 8.25 Exanple 7 8.14 -65- Conpound pK; NK1
Th&Exfimptyenf 8 ohpbdnds o dinpinee@tion. @6 deforammpdebyl@®ntpeGfion experiments in

e XANPIE 68 LHIRAPTARBLE (S8 oI OHprORU PRI MO human
mﬁm&rs@&qrs %hﬂ@ébn@ﬁsl% Q%eésﬂtg ﬁk§ r&eﬁﬁrscangtcehtﬁwged 1d Wken up in

active ingredien
the. mcnbanon buffer. containing, SOmM TRIS 150mM  NaCl, .4mM. CaCl,, protease

mhILR}Eﬂr%%/Mlg?;yQC@g{(ﬁaﬂl S(}QQ/IA 'P8340) dand 0.2 % B'S:}\O The volume of incubation
buffer is determined -so- as -te - obtain- a -coneentratien -of- 5 -x -10° -cells/ml.- The cell
pre@a@tlgh is then incubated together with 1.5nM [ H] Substarizce gné/\?l?ea(t:ompound
under tést for' 90 minutes at arhbient ternperature. Non-specific binding is'deterrhined in the
presenckQ,fg “M GR 205 .1 71 R

At the end of the incubation period, the samples are filtered through Unifilter GF/B type
filters pretreated with PEI (0.1 %) and washed several times with the filtration buffer
(50mM TRIS, 150mM NaCl, 4mM CaCly). The radioactivity retained on the filters is
measured by counting after addition of scintillation liquid to the filters. The counts are
analysed by non-linear regression, allowing the isotherms to be plotted and the ICsy values
to be determined. The latter are then converted into inhibition constants (K;) by means of

the Cheng-Prusoff equation:

Ki=1Cso/ (1 +L/Kp)
wherein L is the concentration of [°H]-Substance P and Kp is the dissociation constant of
[’H]-Substance P for human NK; receptors (0.53nM). The results are expressed as
pK; (-log Kj).

The results obtained for representative compounds of the invention are collated in the

following table:
Compound | pKiNK;
Example 1 6.84
Example 4 8.25
Example 7 8.14




Lact ose

................. —S—g—66+CctAtM5—t—Cpnpound of
fonnula (1) : ( ExampRi8 2 ), R3 XK
wherein 5 - Rl, R2, R3 and|R4, which nmay|be the sane or
di fferent, each repxesprtd an at on9®r grpup sel ected
fromH, hal ogen, |Iinear or |branched Ct-Copal kyl, |inear
or branched Cl- Copkdagny 13phenyl6.émnd cyapo, - X
represents a bond, an oxygen atomor a group sel ected
from-(CH2)m, -OZammseds{NRS-,749 mrepresents 1 or
2, R5 represents|a hydrogem atomor a grpup sel ected
fromlinear or brapghgsle 161- Coalkyd, CORS and CO2R6, R6
represents a linear or bramched Cl-C6al kyl group, - Y
represents an oxygegan@lenpor a w.eup sel ected from NR7
and CHR3, R7 repriesent’'s a hydrogen atomor a group

sel ected from COR9 and |inear or

EXAMPLE 69 : Pharmaceutical composition.

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:

Compound of EXample 1......coiiiiiiieeeeres ettt ettt 10g
HydroXypropylCelIUIOSE ........ccovmiriiiiciei ettt e e eaee e 2g
WHhEat STATCH ...ttt as 10g
| F: o] o ] T O OO OO UR SRR 100 g
MagnesIUML SEEATALE ......ceeiueerrere et et e et ettt et st e st s e ee s ene e s sa e eraaesaaesseaereeabeens g



15 branched Ci-C6al kyl, the al kyl group being

optionally substituted by a 5-oxo-

4,5-di hydro-1H1,2,4-triazol-3-yl or

2, 3-di hydro-1, 4- benzodi oxi n-2-y1 group, -67- RO

represents a group selected fromlinear or branched

Cl -Coal kyl, aryl and heteroaryl, R8 represents a

hydrogen atom or an am no group optionally substituted
by one or two linear or branched Cl-C6al kyl groups, 5

- Z represents a nitrogen gt gr a CHgroup, n
represents | or 2, Ak represents a linear or branched

Cl - Coal kyl ene chain, Ar represents an aryl or
heteroaryl group, its optical isoners, and al so

addition salts thereof with a pharmaceutically

. I yd, it being understood that an aryl
gro 1ﬁ§§ﬁ§)p éﬁg?, bi phenyl yl or naphthyl, each of

those groups optionally ing substituted by one or
nore identical or different groups selected from

hal ogen, [|inear or branche - C6al kyl, linear or
branched Cl - C6al koxy,_ h Jncyano, linear 15 or
branched Cl - Cstri hal §al kyl§ and Iinear or branched

Cl - Cétri hal oal k etergaL¥§_g&oup means an
aromati ¢ nono- ' to

-neanyed gr oup
| hr ee [hetero atons gélected from
; it being understood that
t he het eroaryl Rgroup y Ofptionally be substituted by
one or nore identicdl or different groups selected
from hal ogen, |inear Rer branched Cl-C6al kyl, |inear 20
or branched Cl - C6al koxy, hydroxy, cyano and |inear or
piheisthed Cl - C6tri hal oal kyl. 2. Conpound of fornula (1)
according to claiml, wherein Y represents NH 3.

80 a 0 Li'gz(,j I{R)ﬁf?@fp Mv&%?q}é%%}é E(% ﬁ%;sd alglré:gort (ﬁffgrletn s %Eichcrle%}ersgn]f a(r)lr atom or

group selected from H, halogen, linear or branched C;-Cgalkyl, linear or branched

cont ai ni ng one,
oxygen, nitrogen z

C;-Cealkoxy, phenyl and cyano,

- X represents a bond, an oxygen atom or a group selected from -(CH;)y-, -OCH,-
and -NRs-,
m represents 1 or 2,
Rs represents a hydrogen atom or a group selected from linear or branched
Ci-Cealkyl, CORg and CO3Rg,

Re represents a linear or branched C,-Cgalkyl group,

- Y represents an oxygen atom or a group selected from NR; and CHRg,
R7 represents a hydrogen atom or a group selected from CORy and linear or
branched C;-Cgalkyl, the alkyl group being optionally substituted by a 5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-yl or 2,3-dihydro-1,4-benzodioxin-2-yl group,
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nitrogen atom -68- 4. Conpound of forrmula (I)
according to any one of clains 1 to 3, wherein n
represents 1. 5. Conpound of fornula (1) according to
any one of clains | to 4, wherein Ar represents an
aryl group. 6. Conpound of_ﬂﬁ[nula (1) according to any
one of clains 1 to 5, wherein X represents a 5 bond,
an oxygen atomor a group selected from-OCH2- and

- ( CH2) MRoF@FSERs 1 StPBp selsepd §om Bpeap or prancherh buntealkyl, aryl and
fornula.&é%g§gcording to claim1 selected from- trans-
I-(2-[(%, -drbr onobenzyl ) oxy] - 2, 3-di hydro- | Hi nden-1 -yl
} pi per aRi represetits a keydroganodtensor aananiab Spowgddptidnally sabstisuted by
thereof with a_phar ceuhufgll acceptable acid, 10 -
trans- oneor two linear or branched C;-Cealkyl groups,

| -{3-[(3, 5-di bronobbenzyl ) oxy] -3, 4-di hydr o- 2H chr onen- 4-
yl } pi perazine, its enantioners, and also addition salts
t heZeaofresentsh ratrpgrar ateoen i ptoppaccept abl e acid, -
trans-1I -{

6-[ (3, 5-di bronpbbenzyl ) oxy] -6, 7, 8, 9-t et rahydr o- 5H benzo|
7] appédreRnR-1¥drl2; pi perazine, its enantiomers, and al so
addition salts thereof with a pharmaceutically
acceptable acid, 15 - trans-

|- { Axlréptesntl DiRAPBERZNINA XY ICAkglcRe #ndifl r ahydr onapht h-
| -yl }piperazine, its enantioners, and al so addition
salts thereof with a pharnaceutically acceptable acid,
-~ t A@R&resents an aryl or heteroaryl group,

I -{2-[(3, 5-di bronobenzyl )oxy] -1, 2, 3, 4-tetrahydr onapht h-
| -yl}-1,4-di azepane, its enantioners, and al so

gg gigttpiéaa Eﬁoznaeg% f’aa\h ha_“;fsroeggdit%r} Qalt% tﬁgr{élcgﬁ\%ﬁﬁ %t }iﬂ%a%lnlacyeutically acceptable
dcif( 1S, 2R) - 2-[ (3, 5-di bronpbbenzyl ) oxy] - 2, 3-di hydro-I Hin

den-1-yl }pi perazine, its 20 enantioners, and al so
addition salts thereof with a pharmaceutically

%%%ﬁ@ﬁg?%%gggbg$flho?b%éﬁzyl)oxy]-Z,S-dihydro-lFLinden-

1-yl ] pi perazine, its enantionmers, and al so addition

salts thereof wth armaceutical |y acceptabl e acid,
an ilr_)ﬁ (&foup means phenyla,l b‘ljp enylyl or naphtﬂyl}l eac% ofp tﬁmse groups optionally

&iﬁ%?)sﬁl?s‘tikdtgﬁ By nBRI bR EBEM A ditRredt StINpe sOretbiel iHddE Ralogen,
1-yT]pi perazine, its
linear or branched C;-Cgalkyl, linear or branched C;-Cgalkoxy, hydroxy, cyano, linear

or branched C,-Cgtrihaloalkyl and linear or branched C;-Cgtrihaloalkoxy,

and a heteroaryl group means an aromatic mono- or bi-cyclic 5- to 12-membered group
containing one, two or three hetero atoms selected from oxygen, nitrogen and sulphur, it
being understood that the heteroaryl group may optionally be substituted by one or more
identical or different groups selected from halogen, linear or branched C;-Csalkyl, linear

or branched C,-Cgalkoxy, hydroxy, cyano and linear or branched C;-Cgtrihaloalkyl.

. Compound of formula (I) according to claim 1, wherein Y represents NH.

. Compound of formula (I) according to either claim 1 or claim 2, wherein Z represents a

nitrogen atom.
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enanti omers, and also addition salts thereof with a
phar maceutical ly acceptable acid, 25 - trans-

| -{3-[ (3, 5-dichl orobenzyl)oxy] -3, 4-di hydro- 2H chronmen-4
-yl } pi perazine, its enantionmers, and al so addition
salts thereof with a pharnmacgutically acceptable acid,
-69- -
trans-1-{3-[3-fluoro-5-(trifluoronethyl)benzyl oxy] -3, 4-
di hydr o- 2H-chronen-4-yl} piperazine, its enantioners,

. Ach RS P@ﬂﬁfnhgaqn a%gdr)%gﬁqtgﬁgﬁéf Bhe ¥¢ 4RinR 1PRAT WREEHE i fdbds¥nts 1.

acceptable acid, -
| -{3-(3-chl oro-5-fiuorobenzyl oxy) - 3, 4-di hydr o- 2H chr one

. ;&ﬁﬁ%:ué& iog chrf}]illla{] ﬁ}a ?(‘é:gfciié\g fq?aqgln%igg}r}eﬁg%%ﬁrtgaf :@%rein Ar represents
af

e acid. 8. Process for the preparation of
compounds of fornula (1) according to claim1, starting
fromthe conpound of fornmula (Va), of relative

SO B 7 i) D xor e b SR s

Ref&i abekpied, atdidor'a 5100H GSRBled Bén BLIPXYHRN-(@HIYTL Ohédein m
group sel S;gct ed from NPnﬂlgmd CHR 8, wherein Ré

FepeesBt® Za hydrogen atomor a group NHP1, and Pl
represents a protecting group for the am ne function, -
whi ch conpound of fornmula (Va) is reacted, when it is

. @ewipoadd bbfosiniki () acoopdiigndslaiafl ekemdlfontl:) of relative

configuration trans, with a conpound of fornula :
G Ak-Ar (M), 15 wherein Ak and Ar are as defined for

50554 B (3 }-diBBfhoBed APbETENS Sty dk S RG] SRS e, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
trans-1-{3-[(3,5-dibromobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl} piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
trans-1-{6-[(3,5-dibromobenzyl)oxy]-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1} -
piperazine, its enantiomers, and also addition salts thereof with a pharmaceutically
acceptable acid,

trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-yl} piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
trans-1-{2-[(3,5-dibromobenzyl)oxy]-1,2,3,4-tetrahydronaphth-1-y1}-1,4-diazepane, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
1-{(158,2R)-2-[(3,5-dibromobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl} piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
1-[(1S,2R)-2-[(3,5-difluorobenzyl)oxy]-2,3-dihydro-1H-inden-1-yl]piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
1-[(1S,2R)-2-[(3,5-dimethylbenzyl)oxy]-2,3-dihydro-1H-inden-1-yl]piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
trans-1-{3-[(3,5-dichlorobenzyl)oxy]-3,4-dihydro-2 H-chromen-4-yl} piperazine, its

enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
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as, for exanple, a halogen atomor a

p-t ol uenesul phonate, trifl uoronethanesul phonate or

nmet hanesul phonate group, to yield the conpound of

formula (VIla), of relative configuration trans -70- Y

) )n R Z ::Xon_M (Vila), %R4 wherein R, R2, R3,

R4 X n, Y, Z Ak and Ar are as defined here|nbefore
|s deprotected when Y' contains a protecti

aﬂ'@mb Bl é@omr(ﬁé@w@hwmmxy}a%d Gl dporaH-chromen-4-y1}-
%Eﬁkﬁ%?%s e‘P{Qr‘?tﬂ)rhérs' §ncfj§ ra%%tfo?l'\%@trsm&egp Qq)%amil%gtrltlcally

erein represent’s a gro ereln
ddvaptablelagdl ogen atom to yield conpounds of formula

T L G S g e
%s end‘nitlbf.niefsxgnﬁlﬁl‘addeﬁoﬂ daftd ﬁle'f%: B‘%‘E‘HUEQ eﬁ%gtggle acid.
fi ne

n, are as
10 - or mhlch conpound of formula (Va) |s oxi di sed,

' d dt bt ai f I
PRyt b5 S SO SBLAD, oF RSSO L I () i

FORRAY BEmPEurld a4 Wa)l df relati¢d vonfiguration trans :

(Va),

wherein R;, Ry, R3, R4, X, n and Z are as defined hereinbefore, and Y' represents an
oxygen atom or a group selected from NP; and CHR's, wherein R's represents a hydrogen

atom or a group NHP,, and P, represents a protecting group for the amine function,

- which compound of formula (Va) is reacted, when it is desired to obtain compounds
of formula (I) of relative configuration trans, with a compound of formula :

G-Ak-Ar (VD)
wherein Ak and Ar are as defined for formula (I), and G represents a leaving group such
as, for example, a halogen atom or a p-toluenesulphonate, trifluoromethanesulphonate

or methanesulphonate group,

to yield the compound of formula (VIIa), of relative configuration trans :



Y )n RZ1), ::iiiiiiEciiiiir (M1 R4 wherein R,
R2, R3, R4, X, Z, n and Y' are as defined hereinbefore,
which is reduced to the correspondi ng al cohol, the

di astereoi soners of which are separated, and the

i somer of forrmula (Vb), of rglative configuration cis,
isisolatedr 1 C)In R ZRZ OH (W), R3 X5 R4
wherein RI, R2, R3, R4, X, Y, Z and n are as defined
herei nbefore, which is-¥Yeacted with a conpound of
formula (VI) as defifed hdreinbefore to yield the
conpound of formula (VI )ﬂ of relative configuration
cis Y R CZRZIg OB ™ 1b), R3 X R4 10 wherein
R, R, R3, R4, X|'n, , Z, Ak and Ar are as defined

WO Ak—Ar (Vlla),

wherein Ry, Ry, R3, Ry, X, n, Y', Z, Ak and Ar are as defined hereinbefore,

which is deprotected when Y' contains a protecting group P; as defined hereinbefore
and is then alkylated, when it is desired to obtain compounds wherein Y represents a

group NR7 wherein R; is other than a hydrogen atom,

to yield compounds of formula (Ia), a particular case of the compounds of formula (1),

which are of relative configuration trans :

(A
R, Z

o O—Ak—Ar (Ia),

wherein Rj, Ry, R3, R4, X, n, Y, Z, Ak and Ar are as defined for formula (I),

- or which compound of formula (Va) is oxidised, when it is desired to obtain

compounds of formula (I) of relative configuration cis,

to yield the racemic compound of formula (VIII) :



_72_ which is deprotected when Y' contains a
protecting group Pl as defined hereinbefore and is
then al kyl ated, when it is desired to obtain conmpounds
wherein Y represents a group NR7 wherein R7 is other
than a hydrogen atom to yiq d conpounds of fornula
(I'b), a particular case of the conpounds of fornula
(1), 5 which are of relative configurationcis : Y C
n R Z::lL1Hrrrrall Yr Al QAk(Ib), X R4 wherein
Rl, R2, R3, R4, X Y, Ak and Ar are as defined
for fornula (I) whi ch co nds of formulae (la) and
(I'b) may be purlfleﬁ ac to a conventiona
purification techni .re separated when desired,
into their opgjcal i andoare 10 converted, when
desired, into thegi gdi ti opsalts with a(vi,
pharmaceutical ly
conposition conp
conpound acco®di ng {0
conmbi nation with ong

as .ctlve |ngred|ent a
ary one of claims 1 to 7, in
or nore pharmaceutically

acceptable, inert, hon-toxic carriers. 15 10. Use of

C ound or a accor di o any_.one of clains
FREBHA Rocli Koo Uy B0 SRHE AP ROr use. ag
serotonin reuptake inhibitors. 11. Use of conpounds of

formula (1) according to any one of claims 1 to 7 in
wheh ivaredficadt tor é1cotomesgpeding iehpbrthe sbastgesisrmoers mfnwhich are

sepznp d&]e Ils%lnge?ro o‘%%%la'\wb) oafnrelagve confsguratlon cis, is isolated :

()

(Vb),

wherein Ry, Ry, R3, R4, X, Y', Z and n are as defined hereinbefore,

which is reacted with a compound of formula (VI) as defined hereinbefore to yield the
compound of formula (VIIb), of relative configuration cis :

Y'

(A

(VIIb),

10 wherein Ry, Ry, R3, R4, X, n, Y', Z, Ak and Ar are as defined hereinbefore,



-73- 12. Use of conpounds of forrmula (1) according to
any one of clains | to 7 in the manufacture of

nmedi canments for use in the treatnment of depressive
states, anxiety states, inpulsive disorders,

aggr essi ve behavi ours, drug,ﬁpyse, obesity and appetite
di sorders, pain and inflammation, denentias, psychotic
states, disturbances of chronobi ol ogical 5 rhythns,
nausea or gastrointestinal disorders.

which is deprotected when Y' contains a protecting group Py as defined hereinbefore
and is then alkylated, when it is desired to obtain compounds wherein Y represents a

group NR; wherein R7 is other than a hydrogen atom,

to yield compounds of formula (Ib), a particular case of the compounds of formula (I),

5 which are of relative configuration cis :

O

O—Ak—Ar (Ib),

wherein Ry, Ry, R3, Ry, X, Y, Z, n, Ak and Ar are as defined for formula (),

which compounds of formulae (Ia) and (Ib) may be purified according to a conventional
purification technique, are separated, when desired, into their optical isomers and are
10 converted, when desired, into their addition salts with a pharmaceutically acceptable

acid.

9. Pharmaceutical composition comprising, as active ingredient, a compound according to
any one of claims 1 to 7, in combination with one or more pharmaceutically acceptable,

inert, non-toxic carriers.

15 10. Use of compounds of formula (I) according to any one of claims 1 to 7 in the

manufacture of medicaments for use as serotonin reuptake inhibitors.

11. Use of compounds of formula (I) according to any one of claims 1 to 7 in the
manufacture of medicaments for use as serotonin reuptake inhibitors and NK;

antagonists.
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12. Use of compounds of formula (I) according to any one of claims 1 to 7 in the
manufacture of medicaments for use in the treatment of depressive states, anxiety states,
impulsive disorders, aggressive behaviours, drug abuse, obesity and appetite disorders,
pain and inflammation, dementias, psychotic states, disturbances of chronobiological

rhythms, nausea or gastrointestinal disorders.



