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FOR THEI R

-1- PI PERAZI NE COVPOUNDS, A PROCESS

PREPARATI ON AND PHARMACEUTI CAL COVPOSI TI ONS CONTAI NI NG
THEM The present invention rel-ates to piperazine

' ' nd to
COMPCRIRERAZING CONBOGESS A ok Eo%fr R AR e AR ATION ANG
phar maceut PHARMACEDPRIALI cUP &SI PloRls AN THEN 5,
to their use as serotonin reuptake 1nhi .t f
virtue thereof, they are useful in the treatnent o

ressive states (Goodnick and 5 Col dstei n, . ‘
Tg%% {/‘?ﬁgﬁ%tplﬂg‘?lﬁ’ﬁe drlatesdg ,PIHGZHZ.(H&JWhpCBEﬁéSS? -agg.ﬁraces%ﬁhc’\ls D(ralﬁ gijep aration
e 5001 é%l'glgg%%qrﬁégsgts-né}cf%hgf%alc .teenbl’aél&sﬂ%ﬁ’z'gheir use as serotonin
Teggtyakéiﬁhﬂﬁ@)ﬁ. anxi ety states such as general i sed g
anxi ety, panic attacks and phobias (Feighner, J t in
Psychiatry 1999, 60 (Suppl 22):18-22; Bakker et at.,

SN 000, 15 ppl 2):S25-S30;

B dsone e TR o2 Pt SEdBestve seies {fpécnick and

Gallsigmg J Dsychopbimeicet 1998, LI Bui NSy, €0 4GS HRhEs 2001,
. or s

@%%Iy'gﬁ%ﬁ%?%‘iﬁ%g (JK]/Z’? -gf ﬁﬁﬂ.@%ﬁf‘&:{%g" atell, Ni: bRd) WagShifes 311-%9917@ 2002,

62263517030 0QnxivB s@es@buch g@%ﬁ?@%ﬂlsedﬁ bgﬁgﬁw}gggg%ttézc?{g and phobias

73:703-712; WII et at., sychi :

(Feighpa. oB Llimdsvetigey, 199 60 Baysih A 18020Whicker e al, Int clin
- S 17 N ur ' 6Ma| berg and Duman, _

P e ou 13 C5iRnt o566 520 38avitbon- e iy Pammbbacsbiatol 2000,

15e(sup] .1):S15-S30] @meief,oﬁ@ﬁg gg%éiﬁ%gf %@ﬁ,] gﬁ%?ﬁbér%“*ﬁ}a dhe harmful

O 1 . - ’ . H
e BOTRET “Pther bPrvapioeiset (0057155 ol 511497, 201
1 Og,{ Raf gtear?!él',' 9*(71{\1“?73%6@0:'1 eg;gaczzg%{_%egz%? 2@8&,\&% 73)% %&as Y ce% L. dfol Poychiatry
r L)
2oq$2§@g5=9322;3aueh'gm‘aw Cfin Psychidp 21)‘8&9%1%%-1]7%85“ neurotoxic
- 65- 70:. Pi go and Seay, J Q’in Psychiatry o
(Mggie%)i@%@gmagy%\}ﬁwqpﬁw%lgrmmlpgy A003C1 281 580-1571; Santarelli ez al.,

- aggressi ve
Scibaaec hophas gy s @000, 3, (FUnp),, 2 sic'ghog%gr);ﬁaco%%y 2005, 30:67-79;
states (Knutson et at., Am?3J

Malberg and Schechter, Curr Pharm Des 2005, 11:145-155), impulsive states such as
"ODC" or obsessive-compulsive behaviour disorders (Njung’e and Handley, Br J
Pharmacol 1991, 104:105-1 12; Ichimaru et al., Jpn J Pharmacol 1995, 68:65-70; 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 ez 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 ez al., Expert Opin Investig Drugs 2000, 9:1317-1326:; Ljung ez
al., J Intern Med 2001, 250:219-224; Appolinario ez al., CNS Drugs 2004, 18:629-651;
Appolinario and McElroy, Curr Drug T: argets 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 ez al., J Anesth 2004, 15:154-
158); and, in relation to those entities, disorders of behaviour and of neuronal degeneration
assoclated 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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[ : ; t at.
Psychi atry 1998, 155:373-379; Lanctot e at . ,
Neﬁr opsyc%ophar macol ogy 2002, 27:646- 654; New et OIat Y
Psychophar macol ogy 2004, 176;34|5_1- '458)(i3 gib:tSIt E)ye?nat

tite disorders such as bulima r 0 et -
ggggrt Opin Investig Drugs 2000, 9:1317-1326; Ljung et
at J Intern Med 2001, 250:219-224; Applo! [ n?i“ooaﬁtj
.’(;N%Dryg@, ,029- 651 .25 Appol | na
I-al\/it;GEtlmr oy LCurr l%?%ﬁofagl% 8”&?%0 %10200%: %%4%??:, PsHPqek. et al, Am J
Psychiasy J08Palfishib0e465)at ., Eur J Pain 2005, 9: 33- 38;
MIlan et at., Neuropharnacol ogy 2002, 42:677- §84, y
Duman et at., J Pharmacol Sci 2004, 94: éGl_— 16?é| Sisgna
! . - . n
Fetthedinore, Jno@f‘&ﬁﬂh@c 308undal f h‘?ed'pr sl SE?{Q atn ’arflg[ﬁ]éo @etive as neurokinin
o those entities, disor ers_oFEﬂ _9?8%% _ ;
N%elﬂfl@ﬁ%ﬂlis@egener ation associated vvlt t ht derriintnl ? an
' [ Lyketos et at.,
BE M1l HhB0L 9530055 dadhhibalie roumentatuisbisssios sats (Ririck e .
' ¥ L :5-21; Lanctot e
Béewr Ripsyitat1001 Ol 2:20MN808.08 ul.)} Emacol 44:516-
r Neﬁlr opsyoghoﬁhar?\rlgcol ogf)ym%lggé, 2@?"(’521%’-1"6@&?0 291 PO 44

5 %L 'Kgpr_n,er prans ngmcé@,}ymzaﬂﬂggﬂ5&)44@13‘8@@92; Dearl%%eh et al., Eur J

ds of the pres
P }Fd#ﬂtap& rmg,?%?%ggoﬁ,];a@%{] gtg‘gg g&%ra(sg lg,emrmlisedl&hxiety, panic attacks and

i nventi on : |
. o f 1ot fa8Ye 3l | sa. usefu
phiahtaagﬁn]t)lfhls Bf’rglr,]?jéngﬁ ngé%?neciscgf \Q/g@ls, t%f%g 5(0&15%%31@%51‘ g};,_},)roc Natl
Acgg #g(,&&ﬁ gﬁﬁgé)& 199809271 atp e H0 Weu&w@fbha}ﬁhcﬁhat@(blg%y 2002, 27:371-
37bke Rh%ﬁﬁ?ﬁ%@;ﬁ%écﬁ%%go sg%@%g%% ’ %‘5‘?& iﬁgqs%m@i the harmful
s 29 :
effg',‘?t_uéf‘éémys \@heEm@smomgicap%ua&PZﬁ 49.?E&P?bﬁ@ﬁ&%&f&é@;tg@izggsam;

FPHER R DL b arecbis 2008 51049, S . i
ot it 0 PSR 6 SR 11
llgiggg’neglpt@qiq(Vmngr IRarpiai ak, Ae0P _cﬂ!&%ﬁn?_OOZ, 7:9 3—9ﬁgrl\ﬁlpmuende et
h 2002, 13:169-177)’, " the
PR e ST T g H
et onsy nopner et Gar 2083, Pk FRBYe aBt G et chsssive-
compu Sives ghayiour disorders (Culman et al., Br J Pharmacol 1995, 114:1310-1316;
Tschépe et al., Br J Pharmacol 1992, 107:750-755; Rupniak et al., Behav Pharmacol
2001, 12:497-508; Millan ez al., Neuropharmacology 2002, 42:677-684), aggressive states
(Siegel and Schubert, Rev Newrosci 1995, 6:47-61; De Felipe et al., Nature 1998, 392:394-
397; Rupniak et al., Behay Pharmacol 2001, 12:497-508), but also drug abuse (Murtra et
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 er 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; Daniels er 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 thythms 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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rmacol 2002, 435:161-170; Steinberg et al.
?Eﬁarﬁacol Exp Ther 2002, 303:1180 15 1188) or 2002
neurotoxi c (Van der Hart et al., Mol Psych!atry3
7:933-941; Morcuende et al., Eur JNeurosci 200 110,
18:1828-1836; Guest et al., Bmain Res 2004, 1002.7 %9 ;
Czeh et al., Neuropsychophar macol ogy 200F3|3g 67-79),
PN Nl 3 DL P2 Vs TS s rmacotos,

behavi our di sorders

in] 9uss), pauy (S¥p0inl 316/, Pdmchasse 6et3261343 Be fofharBe %zure 1998,

398039 sl ,\ﬂﬂffzgﬁs&egzo%z [\h@_lrekﬁaﬂ\éalﬂﬂﬁ):dnd@)y inflammation
(Aol 42ab] uPSDha PAGIERIGY 8L PISY 995 163,005 1%32'84 1998, 59:260-

Schubert, Rev Neurosc
%ét Gﬁ%m@B@W@@Zm@sz%arﬂu@D Q@dﬂ Clk: R 241; %\f Br J Pharmacol

I d a
2661“1%%?6% %912%1) niggen %}ngo%%@ag%gtaegéal _ﬁfgq%?dea pMezpmeter and Pratt

5 et )
Earf J Ph%gfg@_g%ggﬂﬂ%%og%gaé ééﬁ) ﬁe%é 81?’0{)@6”5‘% 19%s 65:45-53;

Pl ind i Godieveruwers, Clain ?ﬁammymgpggg’gﬁggggg@ er, Br J
Pﬁd}ﬁ@é[‘ﬁ)@@% ‘}‘A@gﬁéﬁn@?g tlgl?gfpotlrhﬁgq' Priidios, disopdsFhef behav1our

anti psycho

anglgg 5gur%ﬁafl :d32énedfon a%&cﬁthzﬁ&ﬂizﬁh %Emfaﬁ i aqfd‘]o%? . 6Sr?§‘?eﬁ3?Eﬁ<%§qg (Raffa,
Ther § %2 303:1180-1188), sexual dystuncti

Neggosgi Biobghay Rev 1998, 3%78BBE)N Res 1995, 28: 61- 71
Danlels et al., Neurosci Lett 2003, 338:111-114; t
Kramer et al., Science 1998, 281 :1640-1644; Kraner e

Thg| compeudsothsty afeomtiae i5BthobrO K 31'@06%@194’ and 9n3g (%81?)(5-HT) reuptake
hg ety

&!§¥ nces of chronoblologlcal rhythms suc
s1tC S Cogl o&) g W{l FRentash Ak syaeegistig) mectBniins ﬂﬁe3g%18&grég éngapulswe
BB 09, LA ! i QTS S

bl neeol |dF BIEPS leupRRE Ninhibit
Qekingo ket f@ﬂePtOTfNaEm@ﬂth 6lﬂglzégcqs 463}” ESH:FFeI Pﬁ 1tnhl itors on

se&ﬁ%ﬂﬁk@% tran 1’1115%%11 g@ég ggqlag@qt SSArRgapouBls shoﬁ’]nla:n-jnlgaabmht more
rapidD@Fﬂd mbfel t0b33mtid dgksARdd Rl S (g}fdi%wgg op N@ﬁrfé em 88(5(4 eStQ :54-63;

Eur J Pharnmacol 1996, 31

Frqgebggtq ol Mggmsci5 300921 8188- -8197). The rapid anx1olytlc effects of NK;
antagonists should, moreover, be complementary to the anxiolytic effects of 5-HT reuptake
inhibitors, which are expressed after long-term treatment. With regard to the anxiogenic
effects brought about by S5-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 ef 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.
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5 283; Joos and Pauwel s, Curr Opin Pharmacol 2001,
1: 235-241; Sanger, Br JPharnmacol 2004, 141:1303-1312),
nausea and ot her gastrointestinal disorders (MAlIIlister
and Pratt Eur JPharmacol 1998, 353:141-148; CGardner et
al ., Regulatory Peptides 1996,4 65:45-53; Patel and
Li ndl ey, Expert Opin. Pharmacot her 2003, 4:2279-2296;
Sanger, Br J Pharnmacol 2004, 141:1303-1312); and, in
Céﬁégééﬁ%eﬂﬁ t hose eg;ities, di sorders of behavi our 10
uthe reommbegén ehizat iro rbl K| ak ish i
hﬁmﬁugéggﬁmghgor ers of aging (Raffg, °%$%S%?Fg?§%gﬁhgmmn&e
Rev , W ?%R%*)tl.c W@téweh@@npmS dra iraehEtweith only one
obethbr afithdéltwobesgpkors and on serotonin (5-HT) reuptake
sites shoul d have conpl enentary and synergistic
mechani snms for controlling inpulsive, aggressive,
M , ove.all, .depressive states. It has
mor Eé%é\"iqeﬁrcqgget% ISERER "Ygation wlatesde iepmgownds of éwreptofis:
potentiates the influence gf 5-HT reuptake inhibitors
on serotoninergic transpissihon: because of that fact,
such conmpounds shoul d br| ng out nore rapid and nore
robust antidepressant effkectg/(Guiard et al.
JNeur ochem 2004, 89:58:63; Z'Froger et al., J Neurosc
2001, 21:8188-8197). The rdpid anxiolytic effects of
NKI  ant agoni st . P —Mebonpl enentary to
the anxiolytic effe reupt ake 20(1), nhi bi tors,
termtreatnment. Wth
X S gffects brought about by 5-HT
at the start of treatpent (Bagdy et al., Int J
Neur opsychophar macol R001, 4:399-408), these should be

whHekgnented by the NKI  antagoni st properties (Ballard et

al ., Eur JPharmacol 2001, 412:255-264; Rupniak et al.
Neur ophar macol ogy 2003, 44:516-523). As far as the

ot hé&> Bndisindab, vt may deabs ach@bed R 5
re. concerned, such %@ﬂgﬁgﬁﬁ%k%??%%}gonlor

reu I in
( Go%{a%? :slegecgeﬁglr Or’%&gdﬁi%@’ Inepg 9cbrapttedricClalky®9head 8r branched

(Suppkkakbﬁﬁ@hggzhn@gwgbds and Anderson, Drugs 1999,
57:507-533; Waugh and Goa, CNS Drugs 2003, 17:343-362)

and the
- X represents a bond, an oxygen atom or a group selected from -(CHz)m-, -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 CO,Rs,
Re represents a linear or branched C 1-Csalkyl 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;-Cgalkyl, the alkyl group being optionally substituted by a 5-oxo-
4,5-d1hydro—1H—l,2,4-triazol-3—yl or 2,3-dihydro—1,4-benzodioxin—2-yl group
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causation of sexual dysfunctions (Coldstein and
Goodni ck, J Psychopharmacol 1998, 12 (Suppl 4 2002
B) : S55- S87; Montgonery et al., J Affect disor 29 ,64
69:119-140; Hirschfeld, J 30 din Psychiatry 20b ,
(Suppl 18):20-24), NKI antagomgi.sts should al go e
capabl e of counteracting those effects. -4

Consequery képrestm'il@ aCgH Q&gg‘[e& %tg}( ﬁlrleeair %i(r])i gqr{é'g«‘l%cg Cot¢otlkyl, aryl and

ant agoni sts and serotoni n reupt
havegt heltedggearyl,c advant ages over conpounds t hat

' ith only one or other of those two targets.

I|\/tr;tr :r 2 gé%ﬁet["&eéglﬂfé }{Yﬂé"%ﬁfle?é@ﬁtoriaﬁwémno _@noupegfttce%y @u%muted by
conpoundsme® tf@ iRt 3r ()}e)lché'créllc\ﬁll‘cc’}ﬁieg%ogﬁ)g’ L ench

and R4, which may be the samg of" dl nt, ea

represent an atomor group selected fromH, hal ogen,

[ - Coal |, linear or branched
lcll{]gge gﬁ@g%ﬁgc}eg?ﬂ‘a Og%E#OSTO% - X represents a

from-(CHz) z
n oxygen atomor a group sel ected
oond: 2 - ggd -NR5-, in represents 1 or 2, R5

m, -OCH

er l ected from
repPeSREEtal AYAr ogen atom or a group se

Iigear or branched Cl-C6al kyl, COR6 and CO2R6, 15 R6

[ Y
nts a linear or branched Cl-C6al kyl group,
L:Br Sgﬂlieéenéﬁa HR$AG ON branolmdot) -Geatiydere deinect ed from NR7
and CHRS,

- 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 Ci-Cealkyl, linear or branched Ci-Cealkoxy;, hydroxy, cyano,

linear or branched Ci-Cetrihaloalkyl and linear or branched CI—Cétrihaloalkoxy.

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, nitro gen
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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R7 represents a hydrogen atomor a group selected from
COR9 and linear or branched Cl-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-2gyl group, -5 R9
represents a group selected fromlinear or branched

C Qﬁgﬂﬁﬁ! Kitlear Nﬁrarﬂcﬂgd @1%6%'1—1%35% lhgg%E;%; gp{r&%s g{ﬁ) zin%@ru Pk dranched

hydrogen atom or an amino gr
Colstribplealsyl.t wo | i near or branched Cl- C6al kyl groups, 5

Z represents a nitrogen atomor a CH group, n

represents 1 or 2, AK represents a linear or branched C

X Iprefefadlykypeddents Raldhd, arﬁg)l(ig%gga?&%mrsﬁ grg)ﬁg :séll’ectgqul drog) <@CHgr and -

heteroaryl group, to't

(Gl

ica
i-tYheFCIB &1l Teprastrgs éof 2wi t h a pharmaceutical ly 10

acceptabl e acid. Optical isomers are understood to nean
enanti omers and di astereoi sonmers. Anong the

Y ptederaigeeresents iygaccept abl e acids there nay be
mentioned, without inplying any |imtation,
hydrochl oric acid, hydrobrom c acid, sulphuric acid,

V4

RSARLd i.d,..aceti acid, trifluoroacetic acid,
act?€9é%@ﬁ?&ﬁgﬁﬁgﬁﬁnggwa, mal oni ¢ acid, succinic acid,

glutaric 15 acid, fumaric acid, tartaric acid, maleic

acid,.citric acid, ascorbic acid,
n Bl

Ar

oxal i c acid,
Hﬁgﬂrﬁﬂﬁﬂic aci d, benzenesul phoni c acid, canphoric

acid, dibenzoyltartaric acid. An aryl group is

under stood to nean phenyl, biphenylyl or naphthyl, each

@Wﬁ@ﬁbbgqgﬁsnmsmlmpl@ﬂmalIy bei ng substituted by one or

nore identical or different groups selected from

hal ogen, |inear or branched Cl-C6al kyl, |inear or

Prelféragiicdd@eholehd<CRBbHMEY o (YL iidon SY ANO,

trans-1- {2-[(3,S-dibromobenzyl)oxy]-2,3-dihydro-1H—1'nden-1-yl}piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid

trans-1-{3-[(3,5 -dibromobenzyl)oxy]-3 ,4-dihydro—2H—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 s4-tetrahydronaphth-1 -yl}piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
trans—l-{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-{(15,2R)-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-[(1 S,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



20 linear or branched Cl1-C6tri hal oal kyl and Iinear or
branched Cl1-C6tri hal oal koxy. A heteroaryl group is
understood to nean an aromati ¢ nono- or bi-cyclic 5- to
12- nenbered group containing one, two or three hetero
atonms sel ected from oxygen, nhtrogen and sul phur, it
bei ng understood that the heteroaryl group may

- OPL[{ 1 L S ' b r re identical or
S 08 SR o, B1E Bor ,v
bf PregrsCindGBsd additior sailte &er&r nsHaed ; kox .

-yl ox s 0 ﬁ%[: I(i) near or b_r“gﬂr}]l?hed adebti bR de08habte acia
C% - %%? i ﬂ@%ﬁf%&m %Zﬂf)@fYéﬁa‘bﬂl@y(ﬂreﬁﬁ‘fésmmn%—m}ﬁlﬂ)era@ﬁhe, its
Oxnag Eomaris O4R ted.from - OCH2- and - _
(%ﬁg) m wher g %Sﬁﬁgtg}#ggg hht%geofwbtia aé’fga%n%ﬁeﬁﬁl%aﬂlér ragefipfable acid,

- r’éﬁfﬁe%é%{%ﬂmo-z—(qmihlbmmw)lfeﬁpﬁ@xs}qrgt,zﬁdﬁlyﬁi&-éﬁ%{bn"i‘én‘?ﬂ 1}-

i Ig%ﬁgagl% represent 1. Ar preferably fepresents an y
:r}} gf gr oup. ‘Wz‘f’&‘ref% oanéloi’llé‘b GAdisonselts dheanepft with hee pharmaceutically
| avegnibleonciare @ 10 - trans-
[ -{2-[(3, 5-di bronobbenzyl ) oxy] -2, 3-di hydr o- 1H i nden- 1- yl

] }aﬁl#‘F;éq’nézli_!{‘%'(3'phlgro-éﬁhlmdb@w&wamdi@h’&@-m@hﬁgﬂ-ﬁﬂ}f)i?)erazine
t Bengontl hnft R A Yk e S S sty ac |

ereof with a pharmaceutically acceptable acid.
[ -{3-[(3, 5-di bronbbenzyl ) oxy] -3, 4-di hydr o- 2H chr onen- 4-
Thél .%l{?%#.er azine, its enantioners, and also addition
a; PREFEEF ahiorte appteassiec et prepirbiiorn 6£ eBGkERIs 3F rmula o,
starti . .
g R Ihecompound of formula (Vals of gelative eonfigurasin diaus 5H- ben
zo[ 7] annul en-5-yl} 15 pipsgrazine, its enantioners, and
al so addition salts thereof s th a pharmaceutically
acceptable acid, - trans-
1-{2-[ (3, 5-di bronobenz 0 );1, 2,3, 4-tetrahydronapht h-
1-yl } pi perazine, its¥ enadtioners, and al so addition
salts thereof Félz\ll th al phar ceutOiHcaI |y acceptabl e acid,

W
l“

2

(Va),

wherein Ry, R,, R, R4, X, n and Z are as defined hereinbefore, and Y

OXygen atom or a group selected from NP, and CHR's, wherein R'
atom or a group NHP;,

represents an

g represents a hydrogen
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-

[ -{2-[(3, 5-di bronbbenzyl)oxy] -1, 2, 3, 4-tetrahydronapht h-
1-yl}-1, 4-diazepane, its 20 enantioners, and al so
addition salts thereof with a pharmaceutically
acceptable acid, - _8-

1-{(1S, 2R) - 2-[ (3, 5-di bronpbbenzyl ) oxy] -2, 3-di hydro-i Hin
téleRtdlhy ko i ' enantiomers, and al so

S0 L or o PR Bl PR SRR Rertttiom g :

acceptable acid, - 1-[(¢
S, 2R)-2-[ (3, 5-difluorgbenzyl ) oxy] -2, 3-di hydr o- 1H i nden-
1-yl ] pi perazine, its é¢nantjjoamers, and al so addition

r

salts thereof with _a a eutically acceptable acid,
-7 - 1-[(1 R, Z

S, 2R) - 2-[ (3, g-di nethyl behzyl ) oxy] - 2, 3-di hydro-| Hi nden-
1-y|]piperaz%ﬁ-, ' efiant i.offer 8<—&nd al so(amyi ti on

salts thereof w
trans-
i-{3-[(3,5-dR {) oxy] - 3, 4- di hydr o- 2H chronen-4
-yl } pi perazi ne, $ enantioners, and al so addition
salts thereof w thRa pharnmaceutically acceptable acid,
5 - trans-1-{

wherein R} Boo, Ba,(fmi, I, i ridreaidhad rb ﬁ@ééﬁrféﬁﬂar‘eﬁlb%foqjﬁhyd ro-2

H chronen-4-yl }- piperazine, its enantioners, and al so

addition salts thereof with a pharmaceutically
whicle splephite@t@tivBen Y' @Rthifid ABSiect: : :
thl-%ﬁ-%S-phlorp;5-f[uprében_yF§Q§%3§Pﬁ}aﬁﬁgaﬁ%ﬁiﬁﬁﬁﬁﬁén@andm

e 1Ty Boh it conantcruangs waadiel Sepoddidd fhup N,
w. 1 ] .

10 Thé invention %%P%%@%marso to a process for the

preparation of conmpounds of fornula (1), starting from
“’tQi COﬁBou%d of forrmula (VvVa), of relative configuration

Pi&hsomPeunds of foyayla (ien giariicRley B2 ofhe dApondSoRSndla (1)
whmlearggfgpjnivg%gnggfrgg&bt%nor_e, and Y' represents an ’

oxygen atom or a’ group d8'ected from NP1 and CHR 8,

wherein R 8 represents & _hydrogen 15 atomor a group

NHP1, and Pl represents aprotecting group for the

am ne function, )

n

gceutically acceptabl e acid,

K O—Ak—Ar (la),

wherein Ry, Ry, R, R4, X,n,Y, Z, Ak and Ar are as defined for formula (D,

- 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 (VII) :



- whi ch conpound of fornmula (Va) is reacted, when it is

desired to obtain conpounds of fornmula (I) of relative

configuration trans, with a conpound of formula (VI)

G Ak-Ar (VI), wherein Ak and Ar are as defined for

formula (1), and G represents9a | eaving group such 20

as, for exanple, a halogen atomor a

p-t ol uenesul phonat e, trlfl oronethanesulphonate or

nmet hanesul phonat e gr oup; to yield the conpound of

formula (Vila), of reI |ve onflguratlon trans :

(Vila), wherein Ri, n, Y, Z Ak and Ar

are as defined herei .efoZe mhlch i's deprotected when

Y' contains a protecfing group Pl as defined

her ei nbef ore ;,ﬁl ated, when it is

desired to obtain fherein Y reprEldnts a

group NR7 wherei r than a hydrogen atom to

yi el d conpoundgg-of Rernmutg-(1la), a particular case of

t he conpounds 5f forpul a (1), which are of relative

configuration transr, I--," Y) n OAk-Ar (la), 10

wherein Rl, R2, RS, §4 X, n, Y, Z Ak and Ar are as
witkedin BRRS ®s, RO, & abl I are Blactil Ll GRARGUND. of formil a

(Va) is oxidised, when it is desired 5t ai n

conmpounds  of fornula (1) of relative configuration
\ﬂgﬁﬁdsH%deﬁ|$ %ﬂ?c%%%&%h&n cohqd of formula (VII1)

the diastereoisomers of which are
separated, and the isomer of formula (Vb), of relative configuration cis, is isolated

o)

(Vb),

wherein Ry, Ry, R3, 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 confi guration cis :

(VIIb),

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



/Y (VIIl), wherein RI, R2, R3, R4, X, Z, n and Y' are
as defined hereinbefore, which is reduced to the
correspondi ng al cohol, the diastereoi somers of which
are separated, and the isoner of formula (Vb), of
relative configuration cis, igisolated : (Vb), 5
wherein R, R2, R3, R4, X, Y', Z and n are as defined
her ei nbefore, which is reacted with a conpound of
fornula (VI) as defined hereinbefore to yield the

w@&l}a@g@mo‘r@pted ahen ¥d cothinb p pratctig g’;lbliil:?l/l’% %g{éfﬂ%g&’ ﬁ%ﬁ%ﬂg%ore and is

b S - - VI1pb), .10 wherein
th%%l %W,la\{%l,’ WK@ﬁ éﬁ% C&F“%ff&? plarp gpmpewnds evhsrein of tpessentd@ group NR,
whiretiR1 is od@piahadtyth shefny’ contains a protecting

group Pl as defined hereinbefore and is then

al kyl ated, when it is desired to obtain conpounds

' ent roup .NR7 wherein R7 is other

e S ey EERE TR BB plrerigormss.atde spmpomdlad formmula (1,
wiiich yre f relativd @lfiguragiag @is0f the conpounds of formula

(), 5 which are of relative configuration cis :

"-'Y ~< wherein R, R2, - R4, X Y, Z n, Ak and Ar

are as defined for forfmula 1), which conpounds of

formul ae (la) and (1b) may qe purified according to a

conventi onal R, 7 n

O—Ak—Ar (ib),

wherein Ry, Ry, Rs, Ry, X,Y,Z,n, Ak and Ar are as defined for formula D,

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
represents a group -CH(CHj)- :

Y
. [Zj Jn CH,
| A

0] Ar (Ic),

wherein Rj, Ry, Rz, Ry, X, n, Y, Z and Ar are as defined for formula D,



purification techni que, are separated, when desired,
into their optical isoners and are 10 converted, when
desired, into their addition salts with a
pharmaceutically acceptabl e acid. The conpounds of
formula (lc), a particular capse of conpounds of fornula
(I') wherein AK represents a group -CH(CH3)- : CH3
atseiba ar
malyf g T opar iy o de}(ﬁf]a)mﬁ(“’{ e aYcOhSF 8@%5‘8“%@%&%%9*«“11 an acid
FaeadBbi:on of the al cohol of fornula (Va) or (Vb)
wth an acid of fornulﬁﬁé(ﬁ FKEC}AW (I'X), wherein
Ar is as defined for forfyg? f?l)( to yield the ester
of forwula (X) Y 11-1 wherein R1, R2, R3, R4, X n,
and Ar_are as defined herelnbefore which is

W?‘?S’E‘tperds\ﬂﬁ flefmsid Sorcfponuledht adi enyl ) di met hyl titani um to
yield the compound of formula (XI) : Y 10 wherein RI,
R2, R3, R4, X, n, Y, Z and Ar are as defined

mh@ﬂéﬂmb&&ﬁbﬂmnmhmquls hydrogenated to yield the
conpound of formula (XIl) : -12 wherein R, R2, R3, R4,
X, n, Y, Z and Ar are a¥.defined here|nbefore whi ch
is separated into its{isone s and is then deprotected
when Y' contains a pr t ect

X),

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

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

YI

UUL

Ar (X1,

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) :



10

group Pl as defined hereinbefore and al kyl ated, when it
is desired to obtain conpounds 5 wherein Y represents a
group NR7 wherein R7 is other than a hydrogen atom to
yield conpounds of formula (lc). The conpounds of
formula (Val), a particular case of conpounds of
formula (Va) wherein Z represents a nitrogen atom may
be prepared starting frog the conpound of formula (I1)

: R 10 wherein R, R2, R4 and X are as defined for
formula (1), which isjoxidjipged into the conpound of
formula (I11) : RL rei Fﬂ, Eﬁj R3, R4 and X are as
defi ned her ei nbef or¥, 3" which i|s" reacted with the
conpound of fornul g HN ZA (1V), wherein nis as
defined for d ¥O'is as definedxn,

her ei nbef ore, conpound of fornula (Val)
(Va,), 5 whereinR , R4, X, Yand n are as

defi ned hereh;oefo x e-conmpounds of fornula (Va2), a
particul ar caSe of |the conpounds of fornula (Va)
wherein Z represenRg a CH group, n represents 1 and Y
represents a NP1 group, nmay be prepared starting from

whenein R RQRIARQTX, oW ahd( &Y Ak hs def{réh Ih'e)einb%?ore,

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 NR7 wherein R; is other than a hydrogen atom, to yield

compounds of formula (Ic).

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

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

(),

wherein Ry, R,, R3, R, and X are as defined for formula D,

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

(I,

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



wherein R, R2, R3, R4 and X are as defined
herei nbefore, which is reacted with 4-pyridyllithiumto
yield the conmpound of formula (XIV) : -14 (XIV),
wherein RI, R2, R3, R4 and X are as defined
her ei nbefore, which is dehydreged to yield the conpound
of formula (XV) : N (XV), 5 wherein RI, R2, R3, R4 and
X are as defined hereinbefore, which is reacted with

ne to yield the conpound of formula (XVI) : -O +N
W%@%Pﬁ r,ea%ﬁ%NétmhRPQmm;ndR@foﬂmlaﬁa’)x are as defined
her ei nbefore, which is reacted with a reducing agent to
yield the conmpound of foymulg (XVI1) : -15 O OH (XVII),
wherein Rl, R2, R3, RAHEnd X are agyflefined
herei nbefore, which is snbjegted to 3 catalytic
hydr ogenation reaction to™yield the conpound of

whareima i8 a§ #Mindd) for foula (1) and Y'

1s as defined hereinbefore,

to yield the compound of formula (Vay) :

v
R, [Nj In

WOH

(Va,),

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

The compounds of formula (Vap), 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 (XIII) :

X,

10

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

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



(XVIl1), 5 wherein R, R2, R3, R4 and X are as defi ned
her ei nbefore, the cis and trans isoners of which are
separated, the am ne function of the trans isomer of
which is protected.to yield the conmpound of formnula
(Va2), of relative configuratigon trans : -16 P 1 , OH
(Vaz), wherein RI, R2, R3, R4 and X are as defined
her ei nbef ore. The conpounds of theg,present invention
are serotonin reuptake inhibitgofs,\and nost of them
[ aseful as
medi canents in the treawqe@k)o -5-depressi ve states,
anxi ety states, inpulsive disofders, aggressive
behavi our s, drug dbuse ' and appetite
di sorders, pain and ipf denmenti as, psychotic
states, disturbances ronoblologKKWb rhythnB
nausea and gastr Ois ; sorders. The present
i nvention relates &l so tjo pha maceuti cal conpositions
conprising, as active k@gredlent a conmpound of
formula (l), or an additi‘on salt thereof with a
whehein RICkY R R 4 AAr G RRhEPhE AL, | N combinat i on
with one or nore pharnaceutlcaF y acceptable, inert,
non- toxi c excipients or carriers. Annng t he

Hhak ositions or to the i nvention
W hesgﬁﬁgﬂﬁ%&ﬂl %ﬁ?388@8 Wﬁpé%ggﬁgg Y those that are
SU|tabIe for oral, parenteraln(intravenous,

i ntramuscul ar or subcutane s) \er- or
trans-cut aneous, nasal, re perlingual, ocular or

(XV),

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

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

(XV1),

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

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



15 respiratory adm nistration, and especially tablets
or dragees, sublingual tablets, gelatin capsules,
capsul es, suppositories, creans, ointnments, dernal

gels, injectable or drinkable preparations, aerosols,
eye drops and nose drops. Thejsuseful dosage varies
according to the age and wei ght of the patient, the
adm nistration route, the nagure and severity of the
di sorder, and the adninistratgon of any associated 20
treatnments and ranges from O .&+to 500 ng per day in one
or nore adm nistrations. - They Exanpl es that fol |l ow
illustrate the invention. 71 arting materials used
are known products or are epared according to known
procedures. The various Prepafations yield synthesis
internediates thakg are gf use|in pQﬁQaration of the
conpounds of the | Aven ] he.sttuctures of the
conmpounds descri bed i gl es m§%ﬁ det er m ned
according to 5 cust o spect rophot nePTic t echni ques
(infra-red, nucl eBf” magnyéti coxeésonance, nass
spectronetry). The neltijng poi nts were determ ned

ei ther on a Kofler bencR,(BK) or on a hot-plate under

m C ( . PREPARATI ON A :
W%f%‘rlg{@&%g?%‘t %mﬁeﬁa%h@embe@eep 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 nmol ),
Whighs g rsubiiested oiodi neptdlgtic thydrogetdiiod elaswdd hed,ika @gn&ﬁn ound of
fmggﬂyggéﬁ 4, 2777, dissolved in 100 M of ethanol, there
are ded,” at 0OC and in two portions, 0.8 g of sodium
borohydride (21 mml). The geaction mxture is then
all onwed to come back up to abhjent tenperature over 30
m nutes, 15 and then the dthanol is evaporated off. The
residue is taken up in 100 tol uene and 100 nmi of
water. After separatior, the adqueous phase is extracted
with 50 m of toluene. |*

OH

(XVIII),

wherein Ry, R,, R3, Ry 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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ol uene phases are conbi ned, washed with a
12$u$ated aqﬂeous solu}gon of sodium chloride and are

evaporated to yie _
gpg?onn-g,2,3,4-tet¥ahydronaphth-!-oI in the formof
an oil. 20 Step B : 6-Bronp-]i2-di hydronapht hal ene A
solution of 8.6 g of the conpound obtained in the Step
above (37.9 nmol) in 200 nl of toluene is heated to
100C. At that tenperature theqb i s added dropw se, over
one hour, a solution of 0.3 g_of para-tol uenesul phonic
acid (1.2 nmmol ) dissolved i 5 M of toluene. The

hydrol ysed using 100 m of wat er. The organi ¢ phase
ig extyacted ang then d iltered and evaporated to
yield 6- brono-1, d|hyoronap thalqﬂg in the formof an
oi | . PREPARATI ON BZ: ~3-¢i hydr o-1 - benzoxepi n
Step A : 4[58mm02 3-en-|1 v
Sl oxy) phenyl 1~ 4- hydr okybut ko 2. gne 5 152200 m of
acetone there areRra g~X
5- br ono- 2- hydroxybenzalcehyde (49.7 mmol ), 13.7 g of
potaSS|un1carbonate (99R% mol) and 10.1 m of
4- but-l-ene (99.5 mol ); the reaction mxture is
“&Fﬁaﬁﬁgg%% 84 Bt andeX prpesidefingbhdicinbsfotref or e bei ng cool ed,
filtered and evaporated to dryness to yield
4-[ 5- brono- 2- (but - 3-en- 1-yl oxy) phenyl ] - 4-
Thhmmymﬂﬂ ahil2- meeeni Iih\Iehﬁoff afdie@btodi Rl takelggp% 838 %nd most of
en-1 oxy) 2-vi nyl benzene
theé\nn r?{/% %ﬁs%t?"éﬁ%ﬁ&f M arpapseftdras m@eﬁnams iny tgéc tfe@g%m of
r I d the at.
delglefbh‘;b{mg%g eah]%‘e(t)y gta% ‘tﬁﬁy e)Sp ReR TS T h S pHEHSu ffiug abuse,
obgsity ik appetity mwlm "plam Aha tinflemingitiah, Aw@entR, GRPEotic states

rature and is stirred for
dlshﬂﬁﬁlcg?oftc%ronn%wqogcal ytl?ms nausea and gastrointestinal disorders.

2

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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15 30 mnutes at 25C. A solution of 8 g of the conpound
obtained in the Step above (24.9 mmol) in 30 m of
anhydrous tetrahydrofuran is then added dropw se to the
reaction mxture, at anbient tenperature. An
exotherm c reaction from25Cjya 35C i s observed over
45 mnutes. Stirring is carried out for a further 2
hours at anmbient tenperature; the reaction mxture is
then filtered and the filtrate is poured into a m xture

Ther Exgapleg thef fadtowy [lh@Bataaké atventiOrhel st&ﬁ%%n?a@édé[sa&s%g are known
odi um chl ori de and g of ice.

sol ution of
pr%il‘#gs? o Xt %Rﬂr?(g ﬁc“\RFflﬂg &9 KPown prrcateres.t e vasivns egparations yield
SyRthgsiB iiterPlbafmes: Rk arves ety W dried, o filtered.
and evaporated to drynesggﬁ#%%aﬁ@iggﬁgC8%?3@H§8fﬂ§lnvmmmn-
purified by filtration over 100 g of silica (eluant

% to yield . .
T}%?%Ilrdg%gqs #9?%63(3%9%%51 i -dﬁcﬁl;??cj Ioth iExemp les #erie detarmindaccording to
cuftomaryokprophdtomett? ©EBRqtes’ (B T adihydro- |
-benzoxepinPS g of the c%nﬁoﬁ#ﬁﬁggggwﬁgggpﬁ‘ ﬁgrgﬁggan mass
SPEOWEYL9. 8 ol ) are dissolved in 500 ml of tol uene,
and the solution is then degassed for 30 m nutes using
nitrogen. 335 ng (0.39 mml) of o _
The Iciitg peifts 4y e Hetorminby eRhe YDk Snériefaz bk fr 4 #6NS)E under

a Lchloro& nyl 5
THEIRGPERY ) t ri cycl ohexyl phosphi ne) rut heni uni, or
G ubb's Il catalyst, are added. The reaction m xture

is then heated at 50C for 30 mnutes; the toluene is

t: éeBofrho-12adihlyAfona@h e o bt ai ned i s
purified on a colum of 70 g of silica (eluant : cyclo-
hexane/tol uene : 95/5) to yield

Step-Aor DBBordo-3;208 DY & b7 Xepi n. EXAMPLE 1 :
et raits-1-{2-[(3, 5_%}1&%&8@[&6@1" )oxy}- 2, 3-di hydro- 1 Hi nd

en-1-yl} 10 pi perazine dihydrochloride Step A .
To ;9% %i'oggtf‘%]g{n;ogf{i]—%ih%@gcfr%gﬁ%glgﬁé_(221{1)—<§ﬁed(|4gyrrdlrrn%i)}przli);rre]g i[:](;o]r-ding to
the method described in Synth. Comm. 1994, 2777, dissolved in 100 ml of ethanol, there
are added, at 0°C and in two portions, 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—l—01 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 m] 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 m] of toluene.

The reaction mixture is subsequently cooled to 25°C and then hydrolysed using 100 ml of
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1.6 of tert-butyl piperazine-I-carboxylate (62 movl)
;nd 892 g of indeng oxide (62 mmol) are dissolved in
30 m of acetonitrile. The reaction mxture is then
heated at 15 60C overni ght and evaporated to dryness.
The residue obtained is purifjged by flash
chromat ography on 1 kg of silica (el uant

walbC o QIO RRELEL @Hgét%@aéﬂh&ao i ehg#eg.r%;ﬁ)egg%g@tgq toaicld 6-

trans-4- hydr oxy dro

bromocla- B&wylrcamaphthaienmm tfl@fdﬁn diffan&l)ll\/\hl te nmeringue. Step B
: tert-Butyl . .
trans- 4- {2yx(3 5- di bronobenzyl ) oxyp- 2, 3-di hydro-] Hi nde

f the
PREPARATIGN BY RBh-8hbo! fr e [0 3 go
:%%npg%%d obfalnedaﬁh t%qjﬂéﬁ?j pq“%&%éx?§“42 mmol) in 30

m of anhydrous dinethylformam de there are added 452

ride a 60 % suspension in oil (11.3
_%%‘DPQ [?o%lomo i?yd te?rﬁ"s? lOAf)Pg?nyé]rf-ﬁyc{rﬁ@/bﬁmn 3onai nut es
at anblent tenperature there are added 3.1 g of

di bronobenzyl brom de (9.42 mmol). A slight
>§89 hBY nPl acetane i barei sre2mddiss ey ed omercrrﬁ@Qtﬁy%xybenzaldehyde

(o REOE 7o E OERrBLl ERbt ™ e 4§ b ofbromobug-1-ene

(95!35 apml}zttbtdre@étﬁon mhb@ure@sidH Be Al A r@ﬁlgx fo? 3%%3& b%?ore Bemg cooled,
onet hane. After washing with water
ﬁl‘Fﬁ% ‘5{ CEPORHEL dO apwress i tonyieldhé] &-bareo- 2e(bnta34aed ﬁm@y)ﬁlﬁenyl] 4-

hwgogﬁﬁﬁgpg{mghpﬁwq§H¥ &{&Fd by flash chromat ography on

g of silica di chl or onet hane/ et hyl
acetate 90/10) to yield tert-butyl trans-4-{

QE%giééﬁ?%%é?9%?836?#§H?B&#¢Wﬂﬂ@@ﬁﬂklyI}piperazine-l-carb
oxylate in the formof a 5 Ffrin?ug Step C:
t 1-{2-[ (3, 5Di br onobenzyl ) oxy
To §E) glirlll%f@ﬂ]{@yqr (BIR] tnﬂéwdlofyta}]ph@e neezidded 1@ éﬁmm%@bgfuh{jﬁyd%dé in oil
ﬁhﬁuf TRoyN ed in the Step above (6
(3993 0 )ar I 0.4y @’go cﬁ lg &h opge, 40.67 g o methyl(trlphenyl)phosphomum
bromlde (29.9 mmol).

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—y10xy)-2—vinylbenzene in

the form of an oil.
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| acetate and then gaseous hydrogen chloride is
ghgﬁled through the solution. The 10 tenperature is
allowed to increase to 45C, and stirring is then
carried out for 2 hours at anbient tenperature. The ;
reaction mxture is then concentrated to two-thirds an
then 50 m of ether are added. The precipitate

StepiCai NBeorh&-213-dikfitr8d Bk, then dried to yield
trans- 1 -
{2 [ (3, 5- dlbronDbenzyI)oxy] 2, 3-di hydr o- 1H-i nden-

the form of a beige
ydf}ﬂé@ba%&@g aﬂlﬁg rg(‘%é&evelig% Temel) apxAivrblFed in 500 ml of
toue el amiTE]ie @blution is then degassed for 30 minutes using n en. 335 mg
A . PisuG: sifeonige

ans- 5-di br omobenzyl ) oxy] -

$ yq>f} pﬁ(l b]ﬁ@ 4;é—tmnh‘glﬂ@emj'l)}@ﬂﬁhﬁiaéﬁlﬁcﬁﬁyhdene)dlchloro(phenyl-
C CO ound of

métﬁ?l@ﬂ?’)%@d;@%h@&l@ﬁ‘o?gag)%g}thtexglsx@ayggri rukb’s ,caﬂalyqpu@e added. The

S

regdtioomeioge &pthyn edtedat 50°C for 30 rmnutes the tol i vaporated off
gs prog%gollacetonltrlIe/dlethy am e 25 Tﬁﬁ/@gﬁPfa B
an

paKe bIGsh a% @urifipd dni ps¢olafintdfe 70 gook sBich *?{;‘?P‘Z cyclo-

usi ng .hydroch
hegﬁggbtﬁ%ﬁ?i %5721) tgwg tb?gmo nzltﬁfgﬁ‘yg@'fdpe‘fzﬁégmn) i somer  of
trans-

i | ) ox , 3-di hydro- 1H i nden-1 -yl
% lﬁg%'%i? zgn pg’ﬂm%’/ DOM%&QB@drmﬂhﬂien -1-yl}-

rotation : [[fé}ﬁm'e dlh%rargcqll&fi‘ = 1 % MOH 20C, 589 nm).
-21 EXANPLE Fsomer o .
trans-|-{2- [(3 5 dlbronnbenzyl)oxy] 2, 3-di hydro-| H

i hydr.o hIorlde The second of the
Sig r}pﬁgr éer%é% H;er g}{%% 81‘?%? idgod bhipden-édipierazanes i t
usi ng ch%d@mﬁalorlc acid to yield the di hydrochl ori de
of the (+) isoner of trans-1-{2-[(3,5- 5 _ _

di br omobenzyl ) oxy] - 2, 3-di hydro-1 H i nden-1| -yl } pi perazi ne

11.6 Q/Edi{ }engblﬁﬂi B{peﬁme-f-c%r%giy]lazt% (%2 mmol) and 8.2 g of indene oxide

(62 mmol) are dissolved in 30 ml of acetonitrile, The reaction mixture is then heated at

E

60°C ovemnight and evaporated to dryness. The residue obtained is purified by flash
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-carboxy1ate in the form

of a white meringue.

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

Piperazine-1-carboxylate

To 3 g of the compound 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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Optical rotation : [a]D= + 27.29 (¢ =1 % MOH 20C
589 n EXAVPLE 4: .

t rans[T? -{3-[ (3, 5- Di bromobenzyl ) oxy] - 3, 4- di hydr o- 2H chr o
men- 4- vyl }pi perazi ne di hydrochloride 10 Step A :
trans- 3-Bronochronan-4-ol To205 g of 2H-chronmene (0.113
nol ) dissolved in 330 mMl of a m xture of

ditldbroafyichnef WHRP Avasha Qﬁlﬂ?g/aﬁa & ﬁ‘?t'}a%o% d 2gora tLere are
A9 P e B epporat

N- br onosucci ni m de 124 qui val

ohtaiped g o & rﬁsgdltm‘efhjcbtls rguexdﬁedi dmy st dh@(bthatagra BAPLARN00 ¢ of silica
i.s then dlluted wth

el TN s #g%@ﬂﬁﬂo@aewre Bl (nedHH(3,5-dibromo-

wat er,

beaghaip2 ﬁmeymnmmnll@@ﬁl%%ﬁeﬁ e YRShRd W or a

water, dried, filtered and evaporat ed t rynes
m?ﬁ%ﬂ“@ trans- 3- bronochroman-4-ol in the formof a
pal e-yel l ow solid. Melting point (BK) : 96-98C. Step B
]a, 7b-Di hydro-2H oxireno[cJchronene 4.4 g of

Stg itnaons H1y Qe (43, 5B bPON b BBy Lfok$)-2 3T R o ATLL:BSH8Y, 10 10 -
;gﬁo?sfh ylﬁ>m(nd ZS@th a?yn}eod'gl n {m@LStep agoveq/}tﬁ’? 6”
nmol ), dglygég’%’é Wein 170 M of t et rahydrofuran and 85 m
of water. After stirring for 2 hours at 25C the
reaction mxture is diluted wwth water and extracted

3.3 gt thewlompostdebtairbién dregSteh ebphasas Iﬁﬁﬁl)ca?@‘eis&ﬁe éﬁﬂdzso ml of

d d, filtered and evapor at
e 36 8e %ngh&b\fg"glt%eﬂgefuarhl’rgf%ﬁwémdzus Sxbble dhisheh tiomesietion. The

d
e g eyt e

ampjonf, ﬂlfﬁ@pe&%ﬁlﬁ‘e -The- regetiomomyr tareeis 4héh gom'lfentrblt@d Ge W@Hﬂﬁlds and then
%t@pé@ﬁ he paba %gB muol ) _are treated wth

50 619 Jtr %1 edb tylpr%ql%lgas% taimed 1. g,ltsﬁzklyqfﬁta@d (83 drredl tp yield

traa.c d:o{Qe[l(In@ -ditroinbBeri ) boA- L3ty dRE dHiiRd et Pj}l}%lperazme

dihydrochloride in the form of a beige solid.

Melting point (MK) : 154-167°C.

EXAMPLE 2: (-) isomer of trans-l-{2-[(3,S-dibromobenzyl)oxy]-2,3-dihydr0—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-1H-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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5 Exanple 1. The oil obtained is purified by flash
chromat ogr aphy on 500 g of silica (eluant :

di chl or omet hane/ et hanol 95/5) to yield the expected
product in the formof an oil. Step D: tert-Butyl
trans-4-{3-[ (3, 5-di bronobenzyl).oxy] - 3, 4-di hydro-2H-chro
men-4 yl)- piperazine-l -carboxylate 3 g of the

Oolyt-gi | Nyt St eh_pPeve (8. 8 ) .
Et r ea?néEa dsa'c ﬁ?d’i@ﬁ'ge't 2) h Egnssigar@%_:ﬁggb ’%&O%F%QXVﬁE’%f‘BBY# o-1H-
of Exanpl e indenFheTigiperabinaiditecirochiptide f i ed by flash
chromat ogr aphy on 300 g of silica to yield the expected
product in the formof a mhit; nEilggue.iﬁteP %H—chrP
T da- g y -$,:4- < :
eyl Jo el pers) neRRe aR R 2 f SLIGRLP 0L fgaf using
hy@%}?ﬁ@@ﬁdﬂ%ttai yie the dihgdiStipriab@f ethé 49 Tsomedl of Hufs-1-{2-((3.5-
6635 GeorAkng o Hﬁ neLh d.described in Step Co
dlExanp?%y? )%ﬁé pr Jé‘a%fl OBt "é’g}ﬂll%e;%@?qﬁst al |l i Sfddf rom
Meltingpoint (NIK) et 8512 dried to yie the expected
[ oduct ?ﬁK?he forﬁ?%f white crystals. Melting point
QL@W?@%-@W 2ZRANPEEL %, MeQH.i 2006E58%01m)
trans-1-{3-[(3, 5-di bronmobenzyl)oxy] -3, 4-di hydro-2H 20
chromen- 4-yl } pi perazi ne di hydrochl oride After
EXAMMRY S| Wll&@-ﬁq@,mﬁroﬁaﬁeﬁzgﬁﬂm% éﬁﬂm(agp-qll_ﬁéfﬁlgomen-4-
Exanple 4 is separated by prep aplvé chi'ra
chr omat ogr &BH&PC(@%ﬂlhysir@thﬂﬁam / di et hyl ami ne 1000/ 1)
on a Chiral pak AD phase. The first of the isoners
thereby separated is converted into a salt using
Stepvir lo@ht dBronedirdmto-4yslel d t he di hydrochl oride of the

-) isonmer of trans-1-{3-[(3,5- 25 _ _
éi%ronnbenzyl)oxy]-3,4-dihydro-2kLchronen-4-yI}p|peraz

Ton6.g of287-MatolieR8 (0.2 Mol Midsolveti?83383G of o mixture of tetrahydrofuran/
water 50/50 there are added 22.1 g of N-bromosuccinimide (0.124 mol, 1.1 equivalents),

and the mixture is then stirred for one hour at ambient temperature. The reaction mixture is
then diluted with water, and subsequently extracted twice with ethyl acetate. The combined
organic phases are washed with water, dried, filtered and evaporated to dryness to yield
trans-3-bromochroman-4-o! 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 mil
of water. After stirring for 2 hours at 25°C, the reaction mixture is 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 la,7b-dihydro-2H-oxireno[c]chromene in the

form of a pale-yellow oil.
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Optical rotation : [a];t_- 40.36f(c =1 % MOH 20C
589 nm. EXAMPLE 6: (+) isomer o .
trans??-{s-[(s,S-dibronnbenzyl)oxy]-3,4-d|hydro-2k+ f
chromen-4-yl } pi perazi ne di hydrochloride 5 The second o
the isomers separated in Exanple 5 is converted into a
salt using hydrochloric acid to yield the

i i -1-{3-[(3,5.

bltyd e +) 2 1,S af, trans 1_ 3-1(3, -

b orobeney ) a5 b Skl thanend g asie.
pi per acdrhexyladel ting point (MK) : 126-130C. Optica
rotation : [a]D =+ 40.92 (¢ =1 % MOH 20C, 589 nm.

10 EXAMPLE 7:
Wole -6, 7,8, 9-tetrahydro-

o Bonzas AT anou BT o AR e s P | & of e
blgyl_lkcpiper@@'m‘g RBarbpkylatea(3s -MOB-aFgUiﬁisﬁg)tlo j@he Iglietrl)’lgtri gg?crr]igeﬁl in Step A of
= , 7 en- - - -
B Tt 81 S0 bt Saufé%sh?/@hr@mta@lgmehyannéﬁ@fgrng slica
(eluent :hiichisronrtiane ethassirdspsd, thstth@ R é%‘hed%rggu%t & the ?oncl)l of an oil.
Exanple 4, replacing the 2H chr orene y
6, 7- di hydr o- 5H benzo[ 7] annul ene. Step B

i j, - - hydr o-
NS+l 462 ] ( - i r benzyl ) oxyj-6,7,8,9 tetrg .
St Bbertléz%fa??gnéﬁ?seg-{gé? g;?f’g’i’ é?%fi’ﬂ‘féo"d] Hyfodibedio o d@gzifz 4-yl}
expecpgerpidiretrbosylokt ai ned according to the proce

[ [ ting from
described in Steps B and C of Exanple 1, star
the conpound obtained in the Step above. 20 Melting

. . . : MPLE 8 :
> ?EE{S-‘f":g?P‘B( 3RS0 e SR AP O T mal) areresed ansputios o tre
meqthage dessxiepd rinStep| Bpbpabariphe 1dhmeg?gg§rgtg§%gﬁﬁ%&fheé by flash
chlloﬂ'latc?g‘rap%’y o%bi(T(F é ro?hs}/lgcraqtgx}liélg rh?e[ e)]qgected product in the form of a white

meringue.

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.

EXAMPLE5: (-) isomer of trans-l-{3-[(3,5-dibromobenzyl)oxy]-3,4-dihydr0-2H-

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-2H—chromen—4—yl}piperazine.
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To 0.5 g of 2, 3-di hydro-1-benzoxepin (3.42 nmol),
prepared according to the nmethod 5 described in J.
Og. Chem, 1969, 34 (1), 207, dissolved in 30 M of a
m xture of ethyl acetate/water 50/50, there are added

1.44 g of sodium hydrogen carfpnate (17.1 nmol) and
then, over 1 hour, a solution of 2.1 g of Oxone(r)

A@iﬁg@@g@pﬂ@K)|12353Q$Cof water. After the end of the

addltlon stirring is carried out for a further hour
Ogtienl v pistion hExjorgattiIs (ohak &, McOBerrCaseshaf f . The

aqueous phase is again extracted with 10 of et hyl

acetate, and the 10 conbi ned organi c phases are washed

EKAAH\MPMt@'r (+9“i's§|ﬂer fd Ql%;l?qc{?%ﬁg (ﬁ@ror ated tl)o()ggfr ?4?(?1%)7(]1‘0-2]{.

to yie t he” expected produ

Step B : teshroBenyhylipipemzine dihhysichloride. 3, 4,
5- tetrahydro | - benzoxepin-5 yl)pi perazi ne-
1-carboxyl ate The expected product is obtained

Thac satodd NGF e GddenePd QESAMES ﬁeﬁﬁ&h@u n% 1gb%sot£]%%é@ ?r];{ot%galt using

}1§X Ie 1, starting fromthe
Y %B E5oded tat wpld: ther élth'dI]OChI{)ﬁdé (oF, the (+) isomer of trans-1- {3-[(3,5-
dl@OHOBE QQ{?]ZQ’L,) )}’d% %24 S5t trah dro-| ’
enzo&gg d@“ g}é{r PIRE A PQS%ZHP%H de The
_Jmeggmgg@ﬂK@dmzﬁ13@{pbtalned according to the procedure
desgrlbed in Steps B and C of Exanple 1, starting from
% il Gmbt A0 cinl YhdIRIB 08060589 nR) Mel ti ng

point (MK) : 132-139C. -25 EXAMPLE 9:
trans-l-{3-[(3,5-D br onobenzyl ) oxy] - 3, 4- di hydro-2H chro

t ert- But lyl} pia?gﬁ;{idi[-[](ﬁﬁ-'lﬁm&ﬁoﬁéﬂwggm IH 8 bqgtr%}l)egropﬂ;{-benzo-
- (3- hydr ox¥ sﬂmulamﬁysd}wpgmzmerchhmmnmmpu peridin-4

ylJ- carbamate 5 To 3 g of the conpound obtained in

Step B of Exanple 4, dissolved in 45 m of

Step A :  tert-Butyl trans-4- (6-hydroxy-6,7,8,9-tetrahydro-5H- ~benzo[7]annulen-5-yl)-

Piperazine-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, 3-Dibromobenzyl)oxy]-6,7, 8,9-tetrahydro-5H-benzo[ 7] annulen-
d-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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acetonitrile, there are added 4 g of tert-butyl

pi peridin-4-ylcarbamate (20.2 mmol). The mxture is

then heated at reflux for 12 hours and subsequently

evaporated to dryness. A yellow oil is obtained which

is purified by flash chromat@graphy on silica (el uant

di chl or omet hane/ et hanol 95/5) to yield the expected
MB: oLt 'Bg’t‘ dri3el -{B[(8)59DiboRBb B4 Bok P2, 3 4% fgﬂ:dhl}gp(? 1 b%lzgxepm-

trans-1- {§¥1{E‘P5rﬂiltﬁ‘bhﬁﬁm¢h§ﬂr)dtxyj -3, 4-di hydro-2H-chro

men-4 yl}- 4 piperidylcarbamate The expected product is

obt ai ned according to the procedure described in Step B
Steyf A : Emdrﬁp&baTétralgﬂmaxtr@goﬁygybgrggxeﬁmrpound obtained in

the Step above. 15 Step C

trans-1-{3-[(3, 5- Dbrormbenzyl)oxy] 3, 4-di hydro 2H chro

TTeB-A oy di_ drochl ori
expeggft0 eo?Il 339%35‘?9 ?gnzg) Btaln m%})ll)dlm A P‘FF@“gP%é%dlﬂﬁ &ethod
degeded iihdd Org Gtep, T96H, 34E049,n107¢ dissol%diﬁﬁ BOGnff 5f0ﬂh{d€t?rﬁK 3)f ethyl

d S b Mel t t
ac&gtgpéx@ltm%é)gﬁ)t %’fgegx&a@?_cge tgeor% sgdlgl\xllehydrogen Icgr%oggtle ?17 1 mmol) and
théd, B0&-1hd LT Q7

1 5 i PR e 75 S T
eng jgf madgnm stmaipptit ofrtied 2ubfor QXfuFtBEEhoIS aﬁd %e‘ﬂfthe OI%&H]C phase is

ydr ona htha ene, (280.3 mmol ) are treated
5¢ %ﬁ‘g ﬂ ﬁlﬁ "&’“ﬁé’ 8% 68N XiFaetRe dvithe b& il tsdcethyl aSttetp, And the

combinEd @l’g&lnﬁ: Iﬁlaﬁ& b %&!aghécﬂ%tﬁ ?%%g‘r (‘f“rg qo hj| %grfglt d révgpho?atgt? to dryness

of an oil. c&q . trans-
to yiell the P’éﬁeﬁﬁﬁy@m biphthé f@eodf afiwil3. 95 g of the conmpound
obtained in the Step above (27.02 nmmol), dissolved in

65 m of
Step B :  tert-Butyl trans-4-(4-hydroxy-2,3,4,5-tetrahydro-1 -benzoxepin-5-yl)piperazine-

I-carboxylate

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, 4,3-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.



10

15

acetonitrile, there are added 2.35 nml of norpholine
(27.02 mmol ), and then 185 ng of 10 ZnCl2 (1.35 mmol).
After heating at reflux for 12 hours, the mxture is
evaporated to dryness and the residue obtained is
purified by flash chromat ograghy on silica (dichloro-
nmet hane/ et hanol 95/5) to yield the expected product in

EISHAEMPEIIZ@ ffGtgﬁzél-I;-gﬁtﬁgkﬁmoﬁ%biegzﬂ)o%j-g,i4[](gh§')(?lior-]£H-(c%$())mian-4-

t rans- 4- { 2-)l{i8p&idinbt-ambiedihylydcekldride 2, 3, 4-t et r ahydr on
aphth-1 yl }norpholine 15 3 g of the conpound obt ai ned
in the Step above (12.85 mml) are treated according to

Stepng :  nekimg1dess1 hed,) ) | Exapmpl e 1 oi.l. is
ebtained wh ch T4 JSU?’.y e edg%d’%(‘?;ohﬁ Eg;r%gﬁ?ﬁf’é{ﬁ’n% gyl
si |l i c&atlsimedat : di chl oronethane) to yield the expected

product in the formof an oil. Step D :
trans-4-{2-[ (3, 5-D bronobenzyl)oxyj-1, 2,3, 4-tetrahydron

Teaphy bf thy | hiopi®!dobEned? 48179 1 QoRedfint
conpound gb?%ined in ?%egggg gggtgﬁ%§$5%qnﬁ%PYgeg’“ EﬁrnlOf
aceipRIEyley B91q Arcsdidedl 48 of eeplityh pigteaidin-4-tyhartanake (Rd @¢nol). The
. . f regal. ,HCl solution (5.92 mol).
e e el S B 1ol iyrSnd S enymitnpusporiied to diynes. A
Zei?ge?g aséqbfamo;hdcl%t;(v&h\%LfEm%?h{ﬂ&ﬂbywﬁﬁﬂ BhuBRal¥eraph{ MY sica (eluant -
1yoraey ??ei@‘?e@, 5-(3) B Srd® ErezgHppoirg prasiuneinhthe Yoy 3f dipaledyellow
merdghdt inden-1-yl}piperazine Step A : 4 Methoxy-6,
6a- di hydro-] aH i ndeno[ 1, 2- b] oxi rene The expected
product is obtained according to the procedure

Crib in Ste nd B of 5 Exanple 4, starting
St PR e A be e nryD pld ahogho 2 thomen-4-y1)-
t r ans4didetidylcdsbemiipr omobenzyl ) oxy] - S- et hoxy- 2, 3- di hyd
ro-| H
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-[i (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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i nden-1 yl } pi perazi ne-1 -carboxylate The expected
product is obtained according to the procedure
described in Steps A and B of Exanple 1, starting from
the conpound obtained in the Step above. 10 Std :
trans-1-{2-] (3, 5-Di br ormbenz;%)_oxy] - 5- net hoxy- 2, 3-di hyd
ro-JHinden-1 yl}- piperazine 1.3 g of the conpound

7 treate
L RPCYRA

1. After ewdipoorpholine hpdechiesfe, the product obtained
is taken up in water, and the aqueous phase is adjusted

to pH 8 by adding sodium 15 hydroxi de sol uti onh(ijN) ?ﬂd
St&XH1-agt ' I phase is washed w
OIEXH ,2@75’3’9"&1%1?*1' tefh%gg 79! bZ&é?}e%e The

water, dried vaporated to dryness.
resi due obt ai ned | s crystallised from isopropyl ether.

ar Itered off and dried to yield the
6-@1%8%5?0‘5 €¥%8 tha W@I@SQ}@ e targ edted with Dxicmee. according to the
Y anséslgl-ﬂ{;ﬁgd 1El(SSEGPS-A Ofb]%%no%lgr%zt RS & Jheexprded,Bragingt in the form of an
oilgt rahydro 20 napht h-1-yl } pi per a2| ne di hydrochl ori de

Step A : 2-Bronp-7-nethoxy-1, 2,3, 4-tetrahydronapht h-1|
-ol 20 g of 6-nethoxy-1, 2-di hydronapht hal ene (126 nmol)

St raral t cribed in Step
Sl Ry SRRSO 19 L 9 R TR IBR 0211 D D e

B: tert-Butyl
ht h-1
T A R
acatirtitleyetleienart hdd&t eBs5ahpye n(o?pl?cﬁm ¥ b2 n%'né&o al§ ?h mg of

tetrah drofuran there are ded
anlﬂdauohsi ARRL- deftersheatigg %rﬁﬂwpémsﬂbhomm, mlelmﬁctlﬁr3hs levaporated to

dryﬂ'@"s’%' andaRe résﬁd\ferdb%nédslﬂﬁfrf;ﬂgggntyofi h cgromatg]ggrgghsy glg silica (dichloro-

nbi ent t enperature
methane/ethanol 95/5) to yield the expected product in the form of a [j ght-brown solid.

Melting point (BK) : 88-90°C.
Step C :  trans-4-{2-, (3,5-Dibr0mobenzyl)oxy]—],2,3,4—tetrahydronaphth-] -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, J-Dibromobenzyl)oxy]-1,2,3, 4-tetrahydronaphth-1-ylimorpholine
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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m xture is filtered. The filtrate, which contains

6- net hoxy-1 a, 2, 3, 7b-tetrahydro- napht ho[ 1, 2- b] oxi rene
in solution, is then reacted with 1.5 g of tert-butyl
pi perazi ne-1- carboxylate (7.78 mmvol) and 5 nl of

di met hyl formam de. The tetralpgdrofuran is distilled
off fromthe reaction m xture, which is then heated at
110C for 24 hours. The m xture is 10 cool ed, poured
into water and extracted wi th dichl oronet hane. The

EXAYIPLE 13hdeeest s {28 SeDibxonkob beayoiy I-8adh &2, 3-dihydro-1 /-
evapor at ed .t&ﬁqﬂg%’i}ess. The residue obtained is purifie
by flash CRYSkhatOPRESAYDEN silica (el uant :

di chl oronet hane/ et hanol : 98/2) to yield the expected
product. Step C:

Sten 4 p §-Methoxy-6,8a 3l idne-deibhirdenyl ), Dbydxienaet hoxy- 1, 2, 3, 4- t
et rahydronapht h-1- 15 yl } pi perazi ne di hydrochl ori de The
expected product is obtained according to the procedure

Thdespedtdbstotiict & 6Heinkd aadrd i from
t he com%und obt ai ned i nrctgﬁr]]%&)stthe %Aﬂgg@rgjdei%%?é %nggt%%ﬁ }r;\‘tandB of

Exafpeje 4, stayimng fow 6-mughwpy-£H1iBdene.
trans-1-{2-[(3, 5-D bronobenzyl ) oxy] - 6- met hoxy-1, 2, 3, 4-t

s etrahydro- 20 napht h-1-yl}pi perazi ne di hydrochl ori de

1@t R s tert-BubBi 00Bs-8-{) NOXNbrdmdbehzfH S8 15 naphtn-l - ol
10.8 ?@Pf 7- met hoxgglt, 2-di hé’dr onaprﬁ%ala’gén%g&?g‘aﬁ%%q ?ﬂj
are t PEArd qErgraned-qasbasile met hod described in Step
A of Exanple 4 to yield the expected product. -29 Step
B: tert-Butyl

The exprsted-produsy i ahtaing avebhimg/tokh@pdcddire HERAYSH AR A atd B of

ExX%%)re 1pisgjehraz' ne-tl - car boxyll)ate To 9.7 g of the compoun
ObP & nad e 418 s cogroppd ebierred gn theditsp ahgivesol ved i n
150 M of tetrahydrofuran, there are added 3 g of

sodi um hydride as a 60 % suspension in oil
Step C: trans-1-{2-(3, J-Dibromobenzyl)oxy]-5-methoxy-2, 3-dihydro-1H-inden-1-yl}-

Diperazine

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-l-{2-[(3,5-Dibromobenzyl)oxy]—7-meth0xy—1,2,3,4-tetrahydr0-

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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5 (75.6 mmol, 2 equivalents), and then the reaction
m xture is stirred for 24 hours at anbi ent
tenperature. After filtration, the filtrate, which
cont ai ns 5-net hoxy-1 a, 2, 3, 7b-
t et rahydr onapht ho[ 1, 2-b] oxi r-@ge in solution, is reacted
wth 8.4 g of tert-butyl piperazine- 1-carboxylate
(45.3 mmol) in 20 M of dinethylformam de. The
tetrahydrofuran is then distilled off, and the
StepBct i font- Bw‘,v(ttmnef4r(§ -Igdpseeeatioyy-i @ﬁfr@letﬂihydrbggp}ft@f] -
hour . Thsu%o rea & m xture is then cool ed before
bei ng oureﬁe{ﬁ?o 4 and extracted with
di chl oronmet hane. The organi ¢ phase is then dried,
filtered and evaporated to dryness to yield a reS|due
Topgigcpf the C@Hmoﬂmbéb@yleﬂllaéhﬁ Stepabave §f. a9 mmel) disdoived in 30 ml of
e/ et hanol 8/2) to yield the
te&ﬂa}dct ara b?h%%ﬁ d%ngplr%]g of so&um hydr19de as a 60 ‘% suspension in oil

(311 amsel) -2d-shifrth Hisabri Bz W Ao
et rahydr ngghtﬁﬁf a.)_ 15 pera??ﬁ%égﬁﬁ§g@§%ﬁ%MEegTher&wnon

mipze eksp ltteéﬂd pridgu cﬂltrlﬂf@ 0 Ez‘lhn edn@ATBso rﬁalmntjmkplh,lzes 7b- tetrahydro—
1,

BRI ST EARLAR SRS 00 91 SIS

caﬂ@kyhategﬂﬂ(& mino{)Mg&Y 3 mlBT dﬁﬁ&@lfc@ﬁ&ﬂf&e’f Tllé tetrah%/droflga?] is dlstllled

% (3.5-Di bronmobenzyl ) ox 5-

Oﬁt fr?rpl tE%) %%hmpxrwe} ﬁ’hﬁ%‘rléﬁ]il%y le(ﬂfeﬁy)itﬂrlé@% i QGdlom’ﬁe The mlx'fure is
e dure

co f@ éﬁnﬁ g[dj@ﬁf;e% girl(tis Ie}g(gic rd(r)\&ﬂh gﬁ:ﬁﬁ)eny?tgfi Th 1c p ase 1s dried

anq|then ﬁ@eligémmd ¢VeEQrated1W5dh&E. Th8QedXNVEbEInkd is JufiGRS be flash
I 1,2,3,4-tetrahyd ht h-
chro tr%%g’phg/ QfL, 51 hggg?qﬁvﬁyé%ﬁ{f%%}n&@ag?@%awel r9618/ tg oyr;gg the expected

pnkmams 2-Brono-1, 2, 3, 4-t et rahydronapht h-1 - ol

Step C:  trans-1-{2-[(3, 3-Dibromobenzyl)oxy]-7-methoxy-1,2, 3, 4-tetrahydronaphth-1-
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) : 175-182°C.

EXAMPLE 13 : trans-l-{2—[(3,S—Dibromobenzyl)oxy]-6-methoxy-1,2,3,4-tetrahydr0-

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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To 13.0 g (100 nmmol ) of di hydronapht hal ene, di ssol ved
in a mxture of 100 mMl of water 5 and 400 m of
tetrahydrofuran, at anbient tenperature, there are
added, all at once, 19.6 g (110 mml) of

N- br onosucci ni mde and stirrdgg. is carried out for 3
hours There are then added 200 nml of ice col d wat er

Sap@ 200cAE )1 FIRST 0 RIdbE) 809094 90 0l 200 L0

phases are ‘separate

W t h 2Q0pernzioe-1etanbaxyldide conbl ned organic phases are

then washed with 200 m of a saturated agueous sol ution

of sodium chloride and 10 dried and then evaporated to
Ty D&l ot the cexmpesi®E { 8RB ka 3,. .

7 ngt r ahygiﬁgnaphfbﬁ%?g@gp@\%osﬁér ené’gpo é?h%gl%r qigsopvgd in 150 ml of
tetg dlo bieag raeel ailded Beg Stfespdato g dridé Sago,i A Sg%‘;eggo i ol
(75% ol tzeegplqﬁy {gf ur?lé %here i s added dropw se, 5

m nut e3 A erfidt f Zgagtien mé?‘tu@dﬁ @flﬂir@hfoofm hOuxg at ambient

tef@ﬂﬁ@tﬂfﬁmlAﬂ@f POLESS, Uﬂﬁbh)fﬁ{%l d of .water
r stirring for 15 5 days at gl |en ngﬂ%epé?eﬁl?c@‘y13237b'

te“%‘@!ﬁ’iﬂna thold Zeblogencindeliitandisexactactith s 4 § of &b @Yl MiBtrazine-
1-0Mr i ne ani.c phases are
\/\/a}gélz(géﬁ%%é E‘?alﬂgl i e@ m&f’?@ gﬂg‘ﬁgﬁﬂl%@n Thet ‘ﬁ@afpidmfu@n is then

dispified jof® dinil thelirsdctibh Qﬁhxhﬁe V@@ﬁ&eérh 4 Hg %gf(;étﬁt 4 o% l]fg{mln hour. The

Kugel. r ohr arat us
reaglgél? Irpg(%g{a g BER cogtpd Egoesp being paurred Butoywater and extracted with
dichidrémafhan
ichidr ez”ll?ﬁédérgérﬁ f’haﬁ 1&%%1%1} drjed, filtered gpd E%FoFASA ta dryness to

4-t et rahydr onapht

vield anissie twéxmjﬂerlat poefied. By gfl4sBO0 cmmll&t%%fa% rPoéch%urkgluant
A B B i

acetonitri I e are m xed together and then heated at
qu for 40 hours. After evaporation and fl ash

.
Ste 0@ %—ﬁﬁﬁ -O¥breabenzol) ogi 16-mexhoBl- U3t 4-tetrahydronaphth- ]-yl}—
d| CIS)JPF gﬁ‘hn%/ et ?ar;lp 98/ 2), the expected 5 prt‘f
ect e €

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-l-{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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Step D: tert-Butyl

4-{trans-2-[ (3, 5-di bronmobenzyl ) oxy] -], 2, 3, 4-tetrahydron
apht h-1- yl}pi perazine-l -carboxylate At anbi ent
tenperature, to 0.44 g (11 mmol) of sodium hydride as a
suspension in 20 mM of tetrahydrofuran there are
added, over a few mnutes, 3.3 g (10 nmmol) of the

EXANPPL 5 ai_Pefaisr bov [ | yved in 20
LR AN S ARk DR fs Sl Grmh € AR B2 P Bl by drerphin-1-
for 2 hour ylipigernhiae dileydrotlileridadded, all at once, 3.3

g (10 mol ) of 3,5-di brono- benzyl brom de, and then
3.7 g (10 mmol ) of tetra-n-butylamoni um i odi de, and

StheAt tR@s25BroRRt I b 8%-Rkh 9ny_at 70C. The mixture
I's then poured into 100 %S%nyh\%t[é)? and extraction

wWth two quantities, each of 100 ml, of ethyl ether is
anj ¢ _phases are washed

[ . JIh ined 10
Togﬁ%ﬁ I&?@ 8@ lﬁtﬂﬂ\?ﬂé’ ? _dgg'abﬁlgllggletpﬁlﬁné EfgSSPIVﬁg i & Arigtrae 0§l Pyl of water
andr00 BRI get@ﬂlﬁ'ﬂfdﬁhlﬁﬁ‘, 4t b e ﬁéégtmeo fh%f.ge%g/aaa%d]; gﬁ ﬁlg%nce, 196 ¢

and t hen dichl oromet hane/ et hyl™ acetate
(1 Hipaalbef Ndnpwasigcingnisleland stisihg iSteepied out for 3 hours, There are then

- - Di_br omppenzyl) gxy] -1, 2, 3, 4-t et rahydron
sgeny oL ST B 0 & SR
arensegnmatpeln Thé hqudode phase By Blt-REA VIR YOH 11 0P g?xeé gtﬁe):/ Pmin)neg forganic

ht he above c%grrpound di ssolved in 400 m
Phageg rgrthen weshedwiibnd00malpfer atwinted afurounsdlevennifisudias chloride and

driedt hid 1he8 el ShordtOeRn & | e t.for 3 hours at anbient
t enper at Sr%;ort he{(l)r‘r\i;i()é(l?E}#eeé:jc g&%g?]mg%wgent rated by half
(a precipitate appears) and 100 ml of ether are added;

Styryi . s.then carrjied out overnight at anbient
&Ege%jet}.g?jlb—efetr Y&iongRhtkdd i2nfef oiene rinsing and dryi ng
the precipitate, the 20 expected conpound is collected
inracemic form Mlting point (MK ) : 110-125C
To E3épkmL Bf 1tBe : compound ovteained in the Step above, dissolved in 180 ml of

e e I A GRS A
solution of 10 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 Kugelrohf
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.



10

15

20

25

r reconversion to the base, the racem c conpound
QL::ined in Exanple 15 is separated 25 by preparative
chiral HPLC chromatography on a CH RALPAK AD col um
(eluant : acetonitrile/isopropanol/diethylam ne
900/ 100/1). The first of the3usoners thereby separ at ed
is converted into the hydrochl oride salt u3|ng

Step Dan Qb By (1ARS-JF'3, B%B‘rogq%é Ivﬁ Cxﬁ t]:@% (idt %&%ﬁa@ﬁ@r a

After filtering, rinsing an S
i s obtaipiredadive- I @arbenplatd oneri c excess of nore than 9.
% Melting p0|nt (MK ) : 113-126C. Optical rotation

[a] 14.5 (¢ =1 % MOH, 20C, X= 589 nm 5 EXAMPLE 17:

N P o, Py o n 2om

of, ﬁgﬁ%’ ofurgn }}pﬁI"p arcaaddnd adiehy devoatihweres, des ghieo ﬁﬁ?ﬂ)&@fl tﬁ{a gorgpound
verte
obldfed ARES R IBRA. skl inal ok Eich sy oo G The s frig heated

a
SOﬂ@Ifmt 2 @Mlﬂf ahd: O}hérﬁ/b&rciafégoada& :gﬂt Eltcb%%e r?&%@@m}g o]f 3,5-dibromo-

be{qyi Hgorpld%,szl (tlgergi Digtt @ﬁ@hﬁdh@b&a}myﬁl}t)ﬂaﬂn&nﬁnﬁ RidtRNMH Ating is

de StepA :
calt%féht A ove?‘:l éht atP 7 BRZRRA m‘iextgrleh1¥ thar r})loggeld mto 100 ml of water and
ert

extracams-mﬂ{ RrchquainGxys, leach &, oL LA B gf %tﬂéigfrgr;)cgl’é%etd out. The combined

- - di ne-1-_ carboxylate 1
°r§/a|8leB %FSS :a,%zg)os dgando dngl. ivdien) e\@pomahen mdpﬂashdc}mdnhabgiﬁﬁhy on
300 @8 os’fts@lﬁ’caB&eﬁfant E&ﬁﬂi&&n%ﬁﬁ%”ﬂ)o“% l'heél ﬁ? ﬁﬁg%n%ﬁtha@fs/ethyl acetate
N-tert-butyl oxycarbony onoplpEr
90/4 8b ttlemerpested cempownidie dolicogdt her and then heat ed at
reflux for 48 hours. After evaporation and flash

chr omat ogr aphy on 300 g of silica (el uant

Stegih| pueEDITES —giﬂmbe%/)ay] -t 5@ 4-tetrahydronaphth-1-yl}piperazine
dihydrochloride

Gaseous hydrogen chloride is bubbled through 5.8 g (10 mmol) of the above compound
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-l-{2-[(3,S-dibromobenzyl)oxy]—l,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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expected conpound is collected. 20 Step. tert-Butyl
trans-4-{2-[ (3, 5-di bronobenzyl )oxy] -1, 2, 3, 4-tetrahydron
aphth-1 yl)- 1, 4-di azepane-1-carboxylate At ambi ent
tenperature, to 0.76 g (19 muol ) of sodium hydride as a
suspension in 20 m of tetrahydrofuran there are
added, over a few mnutes, 6.0 g (17.3 mmvpl) of the

precipRasd GonPhél Redr fiflerd I{Pﬁl‘l§§1ﬁ 1‘?&) 81%1? ﬁq js)eédl\égt?o%% 1§ gptained in

m of tetrahydrofuran. flr e
ary GRaniomReyig excasschfnhee ¢haard® %hen added, all at once, 5.7

MBATER ) 8L FaSi brom - 33 benayl brom de and
Oprivd] P&@ﬁémg[[oa]ES 19y ((c'—efj"/o%e(g%gdl};kgg% 55\% 70C. The

m xture i s then poured i 1ito and
extracted with ethyl ether. The conbined organic phases

E&m@&g ld) After evaporation and flash
ré?yﬂvo'&‘ﬁr 8bf “@S'éf{zslG ?-dibromobgnzyloxy]-1,2,3,4-tetrahydro-
di chl or onetoaphifh- %P%*"QZ'?{P (ﬂi %;ﬂhgn et hane/ et hyI
or one

acetate 95/5 and then dic anef et hanol 95/ 5),
the expected conmpound is coll ected. Step C

I -1 -c{2- 5-Di bro nzyl yl-1, 2, 3,4-tetrahydron
Th%éﬁﬁfﬁff%‘fﬁ I-L‘i‘%‘z’fs SS‘?%%%DE@#H% 3! Wpﬁ?ﬁe@én@dislédmhlonde to
yidig threaypectehpiediete i s gently bubbled through 4.9 g (8.2

mol ) of the corrpouro}d 10 obtained in the Step above,
4—’%%@—% ) 2BG-16°6f et hyl acetate, at anbient

d
OFEPRAN T e 2 SR MR 0 oo 0 < “Chen

concentrated by half (a precipitate appears) and
E tirring is carried out for a further 2 hours. After
M&&g@; ofrfms-iﬁﬁd(&a@l)ahmmmwnngl)aml;mgmt?urmy(ﬂ,l,gwm -1-
expected co in racemc form
Mel ting poi g{})qu{/ﬁé ?pa 1&f5y rpgloride

Step A :  tert-Butyl trans-4-|. 2-hydroxy-1,2,3,4-tetrahydronaphth-1 Vl]-1,4-diazepane-1-

—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-tert-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, 3-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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EXAMPLE 19 : (-) isoner of

trans-1-{2-[(3, 5-di bronobenzyl )oxy]-1,2,3,4-tetra-

hydr onapht h-1-yl }- 1, 4-di azepane di hydrochl ori de After

reconversion to the base, the racem c conpound obtai ned

in Exanple 18 is separated -Igg-preparative chiral HPLC

chr omat ogr aphy on a CH RALPAK AD columm (eluant : 20
bameyltac@ided et fhvh a0 He 70N > first of the. isonmers
_thereby separat ed igs]@converot}r%%ﬁ?ﬁfg bu% %mﬂvawgbmd&%r%r@heatmg
lsj;’émedu@ﬁrfg’emlﬁérﬂﬂ]o&q-@he niftuee ig;) 'ttHe_hr}ﬁfjl't@nj,m(g DOS iM% BRGer and

. - enanti onmer is ohtained in an
bl ot ehencTRE eoRBrsd: dafmio @hases e vy beanadried. Afer
evepbrittion andlah LABSmato S4pIsXANVE skt Yol sQmer . of
Lransl-{2-[(3,5-d b%glr’mbenz9(%g’gf‘/ﬁh-gi?(ei{@?gﬁ%"é‘fof%@ethane 100 %,
Ry %1#9590 wag&e/yﬂhyl Redlald] 85/6pamc idmhylthloedthabisiee il 95/5), the
65 ners separated in anmpl e i's

eX?on%rtngxd)u%nFSoéozl%ﬁt%'r ochloride to vyield the expected

product. 5 Melting point (MK ) : 119-140C. EXAMPLE 21

Step € ¢ yansiy( 243§ Dibrampahesmdlonriz i okt raly Bodipiyki gil Hei n
den- 5 R i;ne, di hydrochl oride Std :
(1S, g%é;élan(egﬁ%%%}ﬁ%l phenyl ) sul phonyl Jpi perazi n-1
yl }indan-2-o0l To 8 g of (1S, 2R)-1-am noi ndan-2-ol (53.6
G 1) gissol din 80 m_ of dinethyl- 10 fornmam de
(il dvelioged qhiggde 35 entls bybibiesk yaughi4Hibe (0 m@obnfl e ameipound
btbfned i 1R S Vs r; ) P-4 .9l uenesu] phonam de
Qo P PRl esbl e 2P il BRT Bf BB omperature,
forznfevt mémitesh Stittingeis tegtriedramiuo etei dhs aeapPeRElcbehfre; BB Sixture is
then@nddEatc §AkeR (b in . dichl oromet hane, washed, dri ed;
e?‘ie‘%t er ed and"’jl e%g;g%géﬁcgﬂt.at%ﬂ@e&@ apgh sEITAEd sicarpndr oiftifeda further
2 hoyrs. RAlfies lfiliefin® 68 egsia Sl Luant, :
i chi.or omet hag;e/ et hyll E%g&?\?gé SS%E;: egﬁlgg%i {(Qedextpﬁ%ted compound is
collected in racemic form.

Melting point (M.K.) : 112-118°C.

EXAMPLE 19: (-) isomer of trans-l—{2-[(3,5-dibromobenzyl)oxy]-l,2,3,4-tetra-
hydronaphth-l-yl}-l,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 HCL. 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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15 expected product in the formof a neringue. Step B
1-{(1S,2R) - 2-[ (3, 5- Di bronpbbenzyl )oxyJ-2, 3-di hydro-]Hin
den-1 yl}-4-[(4- methyl phenyl)sul phonyl Jpi perazi ne The
expected product is obtained according to the procedure

described in Step B of Examps 1, starting fromthe
conpound obtained in the Step above. 20 Step C

E PBE2I) - 2640 ( Isomndy raohenzy| -2, 3-di hydro-1 Mi
nden-1 y piz(g-grgszﬁég 2&2 ”é‘p'%ﬁ] %%éé%ﬁ}p%ﬂmb%‘l@épwdl»3135446&3-
the Step aboh/)eir@naﬁlﬂhrﬂnml})l,zaﬂﬁzhpﬂteeath?@focglopmérs at
90C in the presence of 10 m of a solution of
HBr/ acetic acid (33 %9 and 808 ng of 4- hydroxybenzoic

Tlacsedofd oBtheBinkrs S9RhicATn i ' ut _and. NaOH (20

gf) i s added unti | S‘;?heepHn B a@?ie{aﬁ?saég%vgﬁeﬁ“f%a hygerChlonde to
Yighl b Gsrtee paasiict. dryi ng, filtrati on and evaporation are
MEBSD e $§ﬁﬁ Ledy @, The oil obtained is purified by
'“Trﬁgﬁggi ohaﬁogﬂ%g% on 100 g of silica (eluant :

di chl or onet hane/ et hanol / anmoni a 90/ 10/1) to yield the
XRE%E product in the formof a colourless oil. Step
E’%"( ( 131*?3; )- 1-{(izagilf)g-z'[_(3,S-leLomobeln)zyl)or]iﬂg,?gdg‘.yﬁr(a—llf-ilnﬂen-1-yl}-
- , 5 - 0 enzyl ) oxy] - 2, 3- di hydr o- in
den-1 yl) pi eféz?ngﬁb%ﬁagﬁ§ﬂaﬁchloride To 1.2 g of the

conpound obtained in the Step above (2.57 muol),

i $S ' acetate, there are added, at
%i g)ﬁﬁaéfg‘é?éw?@,ﬂpéewﬂghwl_zmomzmyewﬁwmpbc acid
in ether. The mxture is stirred for 30 m nutes and

then evaporated to dryness. The residue is
Tocfy&tod] (15940- I aromostday2-alceBat enmbl) | disoBkaaRd s LGt Amethyl-

foi-El: Xpect roduct (cis 10 conpound) In the

0 S‘rﬁlyhg% R & gﬁg?@& P gf AR RS il AT.2 Evkg]) 2nd 69-8157 610N, N-bis(2-
chlﬁ}éﬁgtlﬁﬁ)j—p{ah@ieblﬂﬁh&rﬁhﬁe (5%6°mbfol” The’ it Hs 2%%a 5 80°C for
24 Eours and then the dimethylformamide is evaporated off. The residue is 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-{(18,2R)-2-/(3, 3-Dibromobenzyl)oxy]-2, 3-dihydro-1H-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-{(1S,2R)-2-[(3, 3-Dibromobenzyl)oxy]-2, 3-dihydro-1H-inden-1-yl Jpiperazine

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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EXAMPLE 22 :
1-{ (1R 2S)-2-[ (3, 5- Di bronpbbenzyl ) oxyJ-2, 3-di bydro-I1 Hin
den-1-yl }- piperazine di hydrochloride 15 The expected
product is obtained according to the procedure
described in Exanple 21, stasting from
(1R, 2S) - 1- am noi ndan-2-ol. Melting point (MK) :
atdat . | - tation ;. [a + 5.8 (c =1%
¢ Nem,%ggoqc}fe%(li @%niﬁééﬁfﬂégzém ChrSingtogtaphy ‘on' 100 g of silica
(cliagt 1digHlofon: bl doiapobbandyla) Yd/1 Riodvi et i
fobe%%oxe{%i N 20.5-yl } pi perazi ne di hy)gr o}élﬁildg?l%?éﬁgﬁelﬂﬁﬁd{m in the
FRPEaERIess 0lls. ox0-2, 3, 4, 5-tetrahydro-|
- benzoxepi n-5 yl) pi perazi ne-1 - carboxylate At -78C,
StO.Z%S T{(g;lzg}(al yl chloride (10 mmol) is poured into 25
olien Daf Id -81¢3, ridhéronsot@niVery] - 28-4Me, S ARE; Tvlni :
terrpeggﬁgre th(%re are sl ova? jz?l}gded 1}%}%2 ?ﬂ%g%iendlj ﬁf@f’ﬁﬂazme
sul phYPEESE %, 3 ol ). Stirring is carried out for
10 mnutes at -78C. 2.5 g (7.17 mml) of the -36
Tocl:grzrpound obtained in Step B of Exanple 8, dissolved in

52ng obtheirehpamdnehihiané in die Stepaibbed (2.5Y anibs, aﬁm&é@% ethyl
acdthest Wb ax%te'ldrdrc'in% is .carried out for 15 minutes at -78
and’ ther a° A%t RefMgietfmPstASIe D 2M soluten of hyttrocBI®ri0 acid in
ethendIe mafxtire ieéthyddamt De mithes | al Lowed to . .
r ﬁ?ﬁ ur go%o 0C and the reaction dr(r?hg{l E‘rléé)%lréstgcf Oe%ryB%sﬁ\TA@be residue is
cr}fs. lised ooty ethyl ia@;féaté,_o Iﬁdiefﬁdy\atcb drie@Extbryieldi tie wkpedted product (cis
Coﬁbgﬁﬂ@qlpmgtf&%pgfw%glcn alsfl Itration and evaporation to
d I'ed

ryness are carr Ut to yield the expected product
Meliing poeinf (MK of62at769Cl . Step B : tert-Butyl
0 jsl-4- A-Eyd_roxy-z, 3, 4, 5-tetrahydro-1 -benzoxepin-5
#he: B-9-(coak HoRMeQHLL0T6, B 889nipp. 93 nmol ) of
t he conpound obtained in the Step above, dissolved in
50 m of
EXAMPLE 22 : 1-{(1R,2S)-2-[(3,5-Dibromobenzyl)oxy]-2,3-dihydro-1 H-inden-1-yl}-

piperazine dihydrochloride

The expected product is obtained according to the procedure described in Example 21
starting from (1R,2S)-1-aminoindan-2-ol .
Melting point (MK) : 142-150°C.

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

EXAMPLE 23 : cis-l-{4-[(3,5-Dibromobenzyl)oxy]-2,3,4,5-tetrahydro—l-benzoxepin-
S-yl}piperazine dihydrochloride

Step A :  tert-Butyl 4-(4-0x0-2,3,4,5 -tetrahydro-1 -benzoxepin-5-yl)piperazine-1-
carboxylate

At —78°C, 0.88 ml of oxalyl chloride (10 mmol) is poured into 25 ml 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
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10 net hanol there are added, at OC and in portions, 130
mg of NaBH4 (3.5 mmol, 0.5 of an equivalent). Stirring

is carried out for 1 hour at 0OC and the nethanol is

t hen evaporated off. The residue obtained is taken up

in toluene, washed, dried, fijgqered and evaporated.

The residue obtained is purified by flash

¢ i j 1.j lyant : tol / et hanol
CL AR BUARS M Lo ERrafe N Blroned i TR s hstipromatiane, are

pagirgd iniGthBtreqrtion mictwse. IStirdng (Searried out for 15 mi tes at —78°
treqt T oo 15 fmnu es at —78°C and there

o DT e 2y s o A8 T it The mixture is then
1 i ' .di to the procedure
allR%RAGH 6tuR] RAGET 2B g{%gﬁ%{tféﬁg?l %%g(;ﬁ‘rm%g ppuredp lp]r%) mnj gfnlce—cold

described in Steps . :
wattle Fxgrpioumditb b clilorethettang, hiryBige BiItEHEOY @ind MehS drAbrPR! Mness are

c o 166R%$1 C. 20 EXAWPLE 24 : cis-
O 19 Eldrhe persisd Egusiip the farmpofamtadl r ahydr onapht h- |
-yl}- piperazine dihydrochl oride The expected product
i s_obtained according to the procedure described in

Step B ppiet-Bawyl cistdal4-ondgoded m4mmmymeum§e;@me§mﬁgzébzﬁemzine_ I-
Step QEQI g%ﬁpple 15. Meltingpoint (MK) :155-159C. " -37
EXAMPLE 25"
cis-1-(6-[(3,5-D bronobenzyl )oxy] -6, 7, 8, 9-t et rahydr o- 5H
-benzo- [7] annul en-5-yl } pi perazi ne di hydrochl ori de

TOSf%[g (%9:3 W)-(gdb9 compgwdmbtaified if, th8 Step above, dissolved in 50 ml of

_ 7 l.en- 5-yl ) pi ine-1 -

! e gy BEZel) Q00U SN APLPSLBEINEEl L oo

equitlanthettiriing S eqrridd ohit XA af 0°@isSs %Vﬁ@%ﬂol i?‘!héiﬁ‘ evdorated
en

et h sul phoxi. de, there are added, at anbi
°ﬂ? I % é?%(hf’r ‘g?tg geg igytaken yp dpitplugesd washéddaiegbBinared andeishorated.
Thé ﬂs@&): obféhed i8] Mﬁe(ﬂbyélﬂfsﬂ%'h}lo%ﬁgér%ghy oSnt éi{icr:e{ eg.lalnts : toluene/ethanol

carried out fo
95/5) to yield the expected product in the form of an oil.

Step C :  cis-1-{4-[(3, 3-Dibromobenzyl)oxy]-2, 3,4, S-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) : 166-191°C.

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

piperazine dihydrochloride

The expected product is obtained according to the procedure described in Example 23

2

starting from the compound obtained in Step C of Example 15.
Melting point (MK) :155-159°C.
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2 hours at 25C, and the mixture is then poured into
water. The insoluble material obtained is filtered
off. The filtrate is extracted with ethyl acetate,
dried, filtered and evaporated to 10 dryness. The
residue obtained is purifieddy. flash chromatography on
silica (eluant : dichl oronethane/ethyl acetate 95/5)

EKSAMPEEdZSI h&‘s-@i@qﬁé??) %F({qgﬁ%: A]Z{lg/b )ﬁrg &n)g§,§9tstr}tzllyydlg)-5H benzo-

9-tetr ahydr[ﬁ}ﬁlﬂuﬂmni—gw[}i’)]mﬁﬁh@ﬂrh’irdyb&mblﬁgg azi ne-
1-carboxylate 15 1.5 g (4 mol ) of the conpound
obtained in the Step above are treated accordlng to the

Stepihoeh BeseylBedoldy ?E@Q r%lﬁ? gé}ﬁ léﬁ?(/g%’t‘&ﬁ . %’\gzzne 1-

oil obtained is puri
si | i carfaeplegnt : di chl oronet hane/ et hyl acetate 95/5) to

[ i s/traps
ield the expected product in the formof a cis
ﬁixture (cis/traps ratio = 80/20). Step C: tert-Butyl

T g-d((%6 oFiths Y 8x9; ra
-ben%g¥ 2%@?7 annuleﬁﬁg ;%Rpér%§?§é¥ﬁ %éﬁﬁ@%ﬁ%gtaw“ﬂWﬁln
44gBhoidmsthyl pelpborige thete @trt added ati ambibie tSheRa@RORS g, of stabilised
ggb tkﬁﬂﬂ@ ar e treated accordi ng
2-fo8oRybch il acid &1 %?) (géé rg)éﬁ e yalentamStisring t&)czynedl aut for
2 1mmrmt|259ﬁ,l ald the mifture ik HREA pVrddl AR GHY Q‘H?hl%gfél%%) ﬁé't],tsnal obtained
. .cycl ohexane/ et hyl aceta
is 5 t‘érleg °t°f§1 Sﬁ’%gﬁ%t sverastedovith gl Btetppe, Mried Clikerdd bt E¥aporated to

e cor e ML IE puie f Bitchrgmppegspamticn (e

dichicrguieibain/hyldecBEDS) tofyiddehee]PRANSARLAI ned | tnhé he

|) are treated according to
&&ﬁégﬁ%gggéga Bg% ggoszep C of Exanple 1, and then the
pr oduct obtalned is crystallised 5 fromisopropyl
ether to yield the expected product in the form of
Stepl3 1 etet igvbd-5-hydroxy-6,7,8,9-tetr ahydro-5H-benzo[7] annulen-5-yl)piperazine-

I-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/ethy]l 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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Melting point (MK) : 149-158C. EXAMPLE 26 :
trans-g-[(B,S-D bronobenzyl ) oxy] - 4- pi per azi n- 1-yl chroma
n-6- carbonitrile dihydrochloride Step A: 6 Bronpo-1 a,
7b- di hydr o- 2H oxi reno[ c] chronmene 10 8.5 g of

6- br ono- 2H-chromene (40.3 mmk). prepared according to
the synthesis nethod described in J. Og. Chem, 1998,

' h i.bed
5D S35 SOOI D8 19 B8 ISR Besbed 5
i n t he/llparemuzte dinydiokhloftiep B @ tert-Butyl

- di - -4
t rans-4- ( 6- br ono- 3- hydr oxy- 3, 4- di hydr o- 2H chr onen
yl ) - piperazine-l-carboxylate 15 7.6 g of the conpound

[ ' ), are.treated )
S eaar g rRd SbERheR M S Bl B e Pl g et ppating to
thg metfigd degasibgdan Stepal DﬁEXirBPIFUI[ arfd tQGItl ﬂ?é }frb&_/&l'ﬂ t()lr)]tgir?g? is crystallised
il t . toluene/et
fglsBIRpIPGRE i Beyitieprpmesd i it o ormrioks. an
Maeitihg pShe : 14 tgoBut yl trans-4-(6-cyano-3-hydroxy- 3,

4-di hydr o- 2H chronen-4 yl ) pi perazi ne- 20 1-carboxyl ate
1 g of the conpound obtained in the Step above (2.4

' l.ssol.ved.in 10 of ~ di nmet hyl formam de. The
EXRMRE %6 i oD Ep sy rfapiphes an-dricharan-o.
added 112 o@rboaftrile dihydrochloride

. ; : . . 3
tetraki s(triphenyl phosphi ne) pal | adi un{0) (0.09 nmo
and 170 ng of zinc cyanide (1.4 mmol). Heating is

I t : 9oy 3, days., The reaction mxture is
57t%ﬁhg%ﬁ%?gé“?%ﬁ%gﬁgoggﬂ5%8”%@#8”%6?@?..The mxture is
extracted with ethyl acetate, washed with water,

[ it d and evaporated to dryness. The residye
852%?5%6%‘*‘9?%@?@?@88 (‘ER/g fraelh praparedrascongingptoythe syisthédic method

deicﬁbétﬁiﬂU . Orgll CEn?T P9t Bangs L1 hY).. A8 %Ecaotr(%ng é frlh%)mgtgo&/ éieescr?bed in
t he
Step A of Example 8 to yield the expected product in the form of an oil.

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-
I-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(O) (0.09 mmol) and 170 mg of zinc cyanide

(1.4 mmol). Heating is carried out at 80°C for 3 days. The reaction mixture is then cooled
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expected product in the formof an oil. 5 Step.
trans-3-[ (3, 5- D bronobenzyl ) oxy] -4 piperazin-1

yl chroman- 6-carbonitrile di hydrochl ori de The expected
product is obtained according to the procedure
described in Steps B and C af3g Exanple 1, starting from
t he conpound obtained in the Step above. Melting point

arldMsoured ilr§§ v?a@é}c’l‘g%: g%%@%@’ %}%&;&t/ id \gltB eﬁléyrl Aoetatey “S;aihqf,i gltl-y water,

trans-7-
drieg, ﬁl@mdahycdravapqzrhtteh @l df}ereé’s- CEHebﬁt@icﬁlE' J)tﬁalned 1s purified by flash

d - Brono- 1a, 2
h%m%{tgé‘i%ﬁ 8051'0 (ﬁgl[d&t 2dt9]ht9wméth@ne?ethylg agghate hsgvm) ’;;) yield the
edTRD f A (35 nmol) are treated wit
@%&oneﬁﬁdggégﬁgﬁﬁgﬁ?%hﬁeﬂe met hod described in Step A of
Exanple 8 to yield the expected product in the form of

R I T B —

I rakidei - carboxyl ate 6.5 g of tert-butyl
pipergg?ﬁe-l-cafboxylate (35 mmol ) and 7.9 g of the
conpound obtained in the Step above 835 nngl%hgrg

' Ifornan1 e, an

Th?'sz ‘ﬁg“’h%t tﬁ:’ %bmtl e% ﬂ%cr?nﬁ ife procede degsiribed imSigps B and C of

EXAfﬂphirl staatity Rérh ahe Edmpuna @bBinddNR R $iSp ARl Ned a
reS|due i ch |s urlgfed by 1I%Iash %?%natography on
éﬁ% (tgtuene/ethanol 98/2) to yield the

expected product in the formof an oil. -40 Step C
tert-Butyl
EXAMP. 127 7tramﬁid(£5hnblfmybehzizl)&xﬁqatﬁ?tgt}g%&wgm@w g-1

| - boxyl at e g
Sbt ai hed | ARG TGP IBIRE pgarbaniaily dineirodatidd

according to the

Step 4 : 6-Bromo-1a,2,3, 7b-tetrahydronaphtho[1,2-b] oxirene

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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met hod described in Step C of Exanple 26. Heating is
carried out at 80C for 2 hours. 5 The reaction mxture
is then cool ed and poured into water. The mixture is
extracted with dichloronmethane, washed with water,
dried, filtered and evaporateg.to dryness. The residue
obtained is purified by fIasR chronat;?;aphy onlzllkga
ant;s. r an €
Fepecte WA IR e it o)
t r ans-Pipdre@ne-3-dorbmphmbenzyl ) oxy] - 8 pi perazin-1 yl -
6, 7, 8-tetrahydro- 10 naphthal ene-2-carbonitrile
di hydrochl ori de The expected product i s obtained ;
4 %manedbaﬁ?&ﬁldt&ﬁalﬂé@ﬁﬁﬁurs‘%gﬂ?f N mgnn&pggrgg{eggﬂggcqrgmg to the

starting fr
methed dseri gbm\f'éep Vit ttixamplednHedthg) is ca&féanﬁf}&(ﬁmm&

Tl%srea““’ R.PBE e Sagled 2ad ppuedins. watse Tigimixturg is et@cid with

digHorbmetiahé aﬁé’sﬂé@w‘ﬂhw&o&%& ﬁltZreﬁ%%H %Wi;%)rét%(? to dryness. The residue
d|h dr ochl ori de Step A

° %nqde]ts PR Mﬂ@m@f‘@mm OX fsﬂiﬂ@d(‘éh@nﬂf ghﬂ@ro(mgthane/ethanol
t Wi t one(r
9822::3 ﬂpthg O]E{ﬁ %%88”%8?6 %ag’gofn Step A of Exanple

8 to yleld t he expected product in the formof an oi

St . tert-Butyl trans-4-(7-brono-4-hydroxy-2, 3, 4
_eg_lg et Izrgﬁflgf[@ p Dl@m@@’l])ﬂxﬂ §pipera@in-1-yi-5,6,7,8-tetrahydro-

er r of. the conmpound obt ai ned
Phpthzég?gg%n %&gg%%é%%“#ﬁ%ﬁfg%?g %reated according to
t he nethod described in Step A of Exanple 1. Heating

d for 9(;Lirther 3 days. There is thereby

The B R pratics &S hidnehicsnrdins iouh? piasedusg dedceibbd in Steps B and C of

EX?FE%F%E%ﬁ% ane/ethgﬁ% %gﬁ%y%?gngFévg)?ﬁgeexpected
M. t (MK H% HBACof an oil. -41 Step C: tert-Butyl
trans-4-(7-cyano-4-hydroxy-2, 3, 4, 5-tetrahydro-|
- benzoxepi n-5 yl) -
EXAMPLE 28 : transf4-[(3,5-Dibromobenzyl)oxy]-S-piperazin-l-yl-z,3,4,5-

tetrahydro-1-benzoxepin-7-carbonitrile dihydrochloride

Step 4 : 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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pi perazi ne-|-carboxylate 5.8 g of the conpound obtai ned
in the Step above (13.6 mmol) are treated according to
the method described in Step C of Exanple 26. Heating
is carried out at 80C for 20 hours. 5 The reaction

m xture is then cooled and p@yred into water. The
m xture is extracted with dichloromethane, washed with

water, dried, filtered and evaporated to dryness. The

resi due obtained is purified by flash chromat ography
StenCsi |tere Bupd inmant-(7-dyohoiergiaipannl, 595145;) a1 Beh& i 58y

expected rodyct in the formof an oil §

t rans P2 % e85 CRy enzyl ) oxy] - Splpera2|n 1vyl-2, 3,

4, 5- tetrahydro | - 10 benzoxepin-7-carbonitrile
dih%drochlorlde 15 The expected product is obtained
>-&geothdi qwglptounql hetamed meﬂmrﬂie}ﬂﬂ&ﬁré i(bxe nhﬂolﬁhﬁﬁ?ea%daéagor@ing to the

mthod GEPAEinwP KBt FRGmpIT AR Heplge e 08 SXANBEED hours,

Th2%eaction mixture is then cooled and d
trans-5-[(4-{2-[(3,5-Di t‘gurlorrr)ollg)gnzmt Py The migiurs, i airppied with

lqh}ﬂigﬁl.eyhang/ |vgaf§h walz iwatdr, dried, ﬁltered and evaporated to dryness. The residue
dro-3H 1, 2, 4-triazol - 3-one
obﬁ%&ﬁ?%ﬂﬁko“ %A:clg‘n atography on silica (eluant : toluene/ethanol 95/5) to

wddﬂn@xﬁedtid“prb&uc{tﬁﬁth% BichbpapBienzy! ) oxy] - 2, 3- di hydro-] H

i nden-1 yl }pi perazin- 1
yl) met hyl J- 2, 4- di hydro-3H 1, 2, 4- triazol 3-one After

o & _conp tained in Ste
S o D DO e Ty PP CoF g6 A feratoder-of
di met he/izbxapiraficdebontiiy &hpdreciodes 0.75 m (4.28 mol)

of diisopropyl ethylam ne and 314 ng (2.35 nmol) of
5-(chloromet hyl )-2,4- dihydro-3H1,2,4-tri azol -3-o0ne

ThPEQRE PrathePlsdb ed

Tetr aﬁeg)i on . Let tﬂg?és&)ac%@g{éet &?Red%rgg‘?fﬁlreraeegcﬂ#% i epsB and C of
Exagpplelegfatiog fiom Howompatndotithiand it @egepabyre and

Melting point (MK) : 163-195°C.

EXAMPLE 29 : trans-S-[(4-{2-[(3,5-Dibromobenzyl)0xy]-2,3-dihydro—1H—inden-l-

yl}piperazin-1-yl)methyl]-2,4-dihydro-3H-1 »2,4-triazol-3-one
dihydrochloride

Step 4 :  trans-5-[(4-{2-[(3,5 -Dibromobenzyl)oxy]-2,3-dihydro-1H-inden-1 -yl}piperazin-
I-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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then evaporated to dryness. The residue obtained is
taken up in dichloronethane, washed, -42 dried,
filtered and evaporated. The oil obtained is purified
by flash chromat ography on silica to yield the

expected product. Step B: _42.
trans-5-[(4-{2-[(3, 5-Di bronmobenzyl ) oxy] -2, 3-di hydro- 1 H

drieAdfiRertd

e IAert AnRABBEARITITRS ol qhigingd s purifigd by fagh chromatography on
Sllmaﬁqalrehtthb@xp@eetﬁprsmﬂzmg of the conpound obtained in

the Step above (1.42 mmol) are dissolved in 50 m of

ethyl acetate. 2.8 m (5.68 mml) of a 2M sol ution of

StEWBIF G QIs5L By g? i/83, 5-DiBt NS he %{Zg}_f i e’fog{[ﬁ’?}g enz ]h%l}pzperazm—

stirring for 30 mnutes at a

m xt ud e/limetigia gt ditiptiot 3811 dr4ymessl- pofe wh@d;ro@moﬁu@ i's
crystallised fromacetonitrile to yield the expected
product. Melting point (MK) : 198-202C. 10 EXAMPLE 30 :

80?] ﬁrigr‘@ft%l? E@nb&&d%ﬂ%lﬁé@mﬁé By lab Y12 r%m%'l)ha\fg (Rsckbtd 4% m of
ethyf o g)tatg 8 anlHy ehrSommod)- ¢fe¥12MCh0dn¢1cm-(ﬁ' -hyldeashioric] RidRY @Rére then

ad&jéd[ iﬁg’%) g@llrgxrgldf%ﬁ 3§ }I}ﬁ e ab ng E@g{pﬁraiure the mixture is evaporated to

dr}yllessaernldohbjfe]sﬁluaﬁfc& sthlgisdd fr&RabaY
R) -2, 3-di hydro-1 ;( 4- benzodi om%llnﬁgg%%%g%l}? %;eaedé)mdmt

Aﬁ&?ﬂwg 2498-328Col ved in 300 m of acetonitrile. 6

g of N, N -dicycl ohexyl carbodiimde (29.1 mml) and then

4.1 g of 1-hydroxybenzotriazole (30.6 mmol) are added.
EXAMPIIB30 Grangl|e- [(m%butnydbeﬁkﬁwﬁpzrmdihydi;@ﬁmml?@ﬁ%1}-4_

(334mmle(§n§ éﬁded and stirring is carfied out tor

12 hours at@¥hbrdehibydroghdbenzagdiexin-prdmeshdipiperaninet ur e

i's subsequgmlliyodhidrig €d and the filtrate is then 20

evaporated t0 dryness. The oil thereby obtained is

purified by flash chromat ography on silica (eluant :
| uene 80/ 20 yi el d_the expected
Step X - u}(; t/ § ly%,]@%zﬁ%‘t %]hyagrﬁ— 2benzodzoxm-2—ylcarbon)el]pzperazzne 1-

carboxylate

5gof (2R)—2,3—dihydro—1,4—benzodioxin-2—carboxy1ic 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 terz-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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oil. -43 Step B : tert-Butyl

4-1(2S) -2, 3-di hydro-1, 4- benzodi oxi n-2

yl met hyl Jpi perazi ne-1- carboxylate 500 ng of the
conpound obtained in the Step above (1.44 mmol) are
dissolved in 5 m of anhydrags tetrahydrofuran. There
are then added dropw se, at anbient tenperature, 4.4 ni

Stop B4 1t BB 1-93S) iMh?/Q;dJ? '4%7195%(%2}% 9&?}71?2){%@1{)%?21@ dF 2

tetrahydrofuran. The m xture Is

hour scarkaswlagal, hydrol ysed slowy using 5 ml of ethanol,
and evaporated to dryness. The residue obtained is
crystallised fromwater, filtered and dried to yield

500heg ©X ouﬁdi Qgﬁﬁied Vel d gt@ abRleNk 4&% %dlSSOCI:VG({ in 5 ml of

ang %@ (25)-2, 3-Di hydro , 4- be zo
4 PﬁW&bY @ﬁla% ITQCI@I g theocidtiat dﬂpwz%e&t@nﬂflerft &mperature, 4.4 ml
22 nmo are

(4??1?1?1?@35}} 1on ) A)Iopa%gﬁ%?%ﬁﬁy&gﬁg@} élihgrrglxtqrg 1 heated at reflux
fope dasmrspa)dbéd h@ﬂrdﬂ?se@fsloavlg-u@iﬂrgsphﬂto'f Qhhafd, Q%{cfj F?ag)tdk géd ﬁ)f dryness.

acid. in _ethanol. The cr formed aré
The fgsidps ebtamsd s erystallied ovadet, filtocbdcandi driddnie yikiar fie @kpected

préduepi te solid. 15 Melting point (BK) = 166-172C. Step D
trans 1-{4-[(2S)-2, 3-D hydro-1, 4- benzodi oxi n- 2

_JQLHER@&_GﬁQp€93@9ﬁ31 yl }i ndan- 2.0l To 1.6 g (6.8 mmol)

1 [(2S)-2,3-di hydro-1, 4- benzod|OX|n 2-yl met hyl ] pi per azi
StépeG - 1 W@Zﬂﬁ@zﬁ}ﬂr 6-9 L 5&1 y?%eﬁlﬁﬂg%%pc%m%fdz y%oc%z?og"yﬁ

Step to the base, dISSO
acetonitrile, there are added 1.08 g of indene oxide

74 ol By SR B 6 R ohe S0 P,
ambleat esmypeeddira] Melle ipSesence of 100 ml of a 2.6N solution of hydrochloric acid in
ethanol. The crystals formed are filtered off and dried to yield the expected product in the
form of a white solid.

Melting point (BK) = 166-172°C.

Step D :  trans I-{4-[(2S)-2,3-Dihydro-1, 4-benzodioxin-2-ylmethyl]piperazin-1 -yl}indan-
2-0l

To 1.6 g (6.8 mmol) of 1—[(2S)—2,3—dihydro—l,4-benzodioxin-Z-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 3Q hours and then evaporated to dryness. The oil thereby obtained is
purified by flash chromatography on silica (eluant : dichloromethane/ethanol/ammonia

90/10/1) to yield the expected compound in the form of a meringue.
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purified by flash chromat ography on silica (el uant
di chl or onet hane/ et hanol /anmonia 90/10/1) to yield the
expected conmpound in the formof a nmeringue. -44 Step
E:
trans-]-{2-[(3, 5- D br onobenzy4)oxy] - 2, 3-di hydro-1 H i nde
n-1 yl}-4-1(2S)-2,3- dihydro-1, 4- benzodi oxi n-2

Stgb Wet hyhrkpl PRy 825 MRb IR bEY g product ;s obtai ned
according to t[ e pr orcedur epgﬁz%i’%g%y?rﬁ gl{-gg%g-lgyl}-f/-[(zS)—z,&
Exanpl @/idrosh dbenandiokinelryhedndipumeusige obt ai ned in t he
Step above. 5 Step F : trans-1-[2-[(3,
5- Di bronobenzyl) oxy] -2, 3-di hydro-1 Hinden-1

Th pxpbeied2fipdict 8- otsthiydihecokding - B2 0L Gescribed o

Lyl met hyl Jpi per azi ne di hydr hiinl BeREOOS I ﬁﬁs‘”&?e‘i i Step B of
%ﬁ% LrkirryBg &oreide icAmppendSibépnebinvke Sp3Boverol ) ,

di ssolved in 20 nmMl of ethyl acetate, there are added,
at anbient tenperature, 0.5 mM (1 mml) of a 2M

StemkF ut itomsoft-{2-FIDHRbRbb &1z 75x87 13- L Sh LT
for 30, uteQy the.reactV%ﬁhﬁéi?d?gﬂ?éAg%ﬁ@ﬁé?dd4i%%gl3‘
to dr %‘@ Lo-Iiteenzedipsitie ety ipiper siner dibytdabdhiaatt rom
ethyl acetate, filtered and dried to vyield the
expected product in the formof white crystals. Mlting

Toi0rmg pfRKie compdind dbtGine E¥AMPISE ve (0. i i
g T o] o CoLTat 1 PR el g o
ryo- ﬁ—é CH _el_(éfc}l,_ 3.2 it Eﬁnpp_egatyl[ecg.ﬁ rolny Inupe ef a2iMhsolution of
hydiioblylafio abidan iegifer. {sBirr i ion 1 i
‘orer (oS 38 s (IS B Brabamauey iy pssion iyt

to drynges, eyiieyidye opfayred dii rerBtalisedriban Wipi ehez iﬁﬁ_@reaoan%qgied to
di ssol ve

: f L di ne-2-car hoxyl .c. acid (2.14 mmol ),
ylﬁth%(?xﬁ%&%ﬂrtgg?éélﬁ%&gﬂf’twgﬁ? ‘yfalse are added 382 ny
Mebfingcramito@iK di 13W-tes2gl € (2. 35 mmol, 1.1 equival ents) and

then, after stirring for 3 hours at anbi ent
tenperature, a solution of 1 g (2.14 mol) of the 20

E ohtai:ned, t f Example 21 in 20 m of
)@gﬁ?g,@yﬁl o eﬁ?yépn? C{g{&:hrlrﬁl-%gﬁg- 1bromoggnzyl)oxy]-2,3-d1hydro-1H-
mden-l-yl}-4-(pyridin—2—ylcarbonyl)piperazine dihydrochloride

Step 4 :  cis-1-{(1S,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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12 hours at 25C, and then addition of water, extraction
wi th di chl oronet hane, drying, filtration and
evaporation to dryness are carried out. The oi

obtained is purified by flash chromatography on silica
(eluant : dichl oronet hane/ et hanol 95/5) to yield the
expected product in the formof an oil. -45 Step B :

Stepi B 1cfsti-§i18BR)2- g&@fypwmmza@%ﬂ%ﬂb,)s% v 81 B BN L P )
Hinden-1 yl}-4- (pyridin-2 ylcarbonyl)pi perazine
di hy d ¥R DéRarboyripentzinavhydsogidenide obt ai ned in the
Step above (1.57 mol ) are treated according to the
nmet hod described in Step F of Exanple 30. The solid

900 bigofdd compbind eteide@ it tharSleitiord (1.57 eyl atdirdg according to

expected product in the formof white crystals. Mlting
thep‘BFtﬁ‘Pa éﬁﬂ@b?‘? hBten Ff Exgmnle 30. Thetsalii ohtaingdd} filtered 27f dhd dried

. 9 . = n EXAMPLE 32 :

o ?l(dt:t}l%ﬁsﬁeﬁg?ﬁf@%f“éﬁgﬁﬁﬁ‘%?@oﬁ%ﬂ% ) pheny! ] et h

Mabing pdintA VK ¥- 108t 122°Chy dr onapht h- 1- yl ) pi per azi ne
di h drochlﬁr'de, di astereoi soner 1 10 StepA :

Qéﬁé?ﬁ/r—ogéﬂr Qd("—t ¥ @rs- G- | %. maphagel 20%C.061 W9athy | ) benzoy! J
oxy]-1, 2, 3,4-tetra- hydronapht h-1-yl) pi perazi ne-
-carboxylate To 11.7 g (35.2 mmol ) of the conpound

EXgUVIRIL B3P | h—(ﬁmquZ-({:l-([S,SQiaﬁﬁhﬁoﬂ(ﬁnaﬁﬁl)g%%ymethcéxﬂr?l,%,3,4—tetra-

0

mol ) of triethyl amine dissolved in ) C
di chl or onegﬁﬁé?P'P‘i'i'é}'é‘l)H%I@r ¥dwedihydrochigride diasterecisomer 1

tenperature, 7.05 m (38.7 muol) of
bi s(trifluoronethyl)benzoyl chloride in 50 m 15 of

SteglidcriersrBuid théireas-28f[ G dwhis @ ifinceomahppbinz ] axy PaLeS 4-tand
t hen, 0, 5 f .di.nmet hyl.am no- pyridine. The reaction
nixtﬁ%%o?gmpﬁéﬁbﬁ@ﬁvéﬂﬁy'QW@PJ@?efor 5 days, and then a
further 1.3 mM of the acid chloride are added and

refluxing is continued for 20 hours. After evaporation
Todd.7 g ﬁ’es.%@am%of tthe cerappundeotsiined ire8tepsC fof | Bxangit 08 afd 5.9 ml

(42.2201911%1)051' trcilaéhglféﬁm(lee,l(ﬁjsasgfved ir‘1:i 138(51 lm? of HE:E]PO?‘QI%)CthaHG, there are added, at
ambient temperature, 7.05 ml (38.7 mmol) of bis(trifluoromethyl)benzoyl 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. A fter 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 yield the expected product. 20 Step B :
tert-Butyl4-[trans-2-({1-[3,5-bis(trfuoronethyl)phenyl]
vi nyl }oxy) -1, 2, 3, 4- tetrahydronaphth-1 yl Jppperazi ne-|
-carboxylate To 13.2 g (23 nmol) of the conmpound
obtained in the Step above 8692 m of tetrahydro-
furan there are added, at anbient tenperature, 46 m of

is sontiMus®Fartd Rrthef 24 H’(btﬁy chPgphadie Q]Xévg%dﬂ%t g]oéi ? 0b ét@@l%%ntane are

tol uene, and the reaction mxture IS heat
addesh; the migtwre is Alferadt e Qditerlandfritsbe Vi pehteid QROMe filtrate is
t ol uene are

5 AL e L

80D gaifisiliga Qélu:irﬂ!aﬁlchﬁﬁf&ﬁétﬁﬁﬁtr nd fién | f
further 24 hours. The m xfure | Isldgﬁh? ﬁlt oggéolg]l %CQ?E?O%Q)’ the

expaciegprodiist ibrbiaiped. added: the mixture is filtered over
Celite and rinsed with pentane until the filtrate is
col ourl ess. After evaporation of all the conbi ned

Stepid t reamﬂﬂybﬂ@r&ﬁsaﬁh] £3)5 BRRdr 5B, hﬁ)}he}%gpetlgox% 1 %' Jl ca

el uant di chl or onet hane, and th

(
di chiedigritonantih étWFPeé@?é@%féa@@kﬂme the 5 expected

product is obtained. Step C: tert-Butyl
4- (trans-2-{1-[3,5-bis(trifluoronethyl)phenyl Jethoxy}-1

8. 34g @44 moeiy amhd roon@phﬁm oBtajlel fh PIRS B F gﬁﬁbee dﬁ%B{%%YA @B@ml of

eth 03 gh&% ngg 11) of. the conpound ob
AhE 0gEna) Fnbigy tpmpeRiure apthaislospharis pressure for 7 hours in
thelSieROPDRL achres A ARIn LEARBEALNAE AR TRSPEGHL Singing with

pressure for 7 hours resence
ethﬁa‘kﬂl B F’Yﬁwm’ﬁw@aﬂlb @npecm‘dt modddt g stasihehinomue Eor@ﬁd)ﬂ d ®on-quantifiable
d

et h and evaporation, the expecte
anc%]#dgl uu@?’aws‘? BT ﬂ€ aTtWe?ﬁ@nFrérm of a non-quantifiable
and non-separable m xture of diastereoi soners. Step D :
1-(trans-2-

Step D S]( {1 ‘F’fsfi] 64‘%71’@13(’5“’” )fbil@e@vyd?tbﬂﬁ,dhwy} ethoxy}-1,233,4- -tetrahydronaphth-
-t et L BBr DR k)R REEELES,S 1Y Or ochl ori de,

di ast e

Gaseous hydrogen chloride is gently bubbled through 8.4 g (14.6 mmol) of the compound
obtained in the Step above, dissolved in 500 ml of ethyl acetate, at ambient temperature for
a few 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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15 Gaseous hydrogen chloride is gently bubbled through

8.4 g (14.6 mvl) of the conpound obtained in the Step

above, dissolved in 500 mM of ethyl acetate, at anbient

tenperature for a few mnutes. Stirring overni ght at

anbi ent tenperature and then4gvaporati on to dryness

are carried out. The residue is dissolved in 100 m of
EXAMPLEBY: 1Wirkdns Bl g0 isstrifidd ' teq to the

Paseorny Latas 8 A BistirrhlorBfheu DpnERIFhOR 1 e

pr eci pi t at é&ydpenaphsh-26yhpiperacine dilyirochlusiladidderedtsosfer 2

di chl or onet hane each tine. The conbi ned organi ¢ phases

are dried and concentrated, and the residue obtained is
Thehseoorml pgdaghasic®in § B hrhyl 15! ' - -

di chl or g%et hane/ et han%l / agnfrgﬁaiméﬂﬂgglz 5}/(15ld g)em% (S)ec)%ngldl S{epgg1somer,
which scopyeaied do dhsidilaydspchlonidei ch is converted to the

M - | d&, by, ofj-he action of ethereal HCl. After
Wﬁy%ﬁf@ggj 'gérig rér(lokrf;hpent ane, the expected product is

obtained. 25 Melting point (MK ) : 98-102C -47

33 :
@gﬁ&z-1{Iﬁls[a@,‘ksmey@rlpmzéodibmdtmymipummlnﬁmmhe 1
, 2, 3, 4-tet jfy ht h- 1- yl ) pi per azi ne
di hydr ochl oﬁygg?lcq}g?'gg?er eoi sonmer 2 The second product
eluted in Step D of Exanple 32 yields the second
di astergoi Sﬁrrer, which is converted to the

The; W&th hPeFtde .@’% IOEIRAUAE) doi Htaiped Kecyordingg td Othe (procedure of
Ex B Erethcink-thé 3, 5-dibromob ide i -

S, 2R) - 2- enlzn3J/gI oxy~- 2, 3~di hy dre S xopide in Ste IiBy}:pj Dsng ¥ brgmidle.
MegingnpinicH08112§2C.The expect ed product (cis conpound) is

obt ai ned according to the procedure of Exanple 21,

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

EXVEVIPYIE 38 Offiale1- {19 DinethyR ehzy o9 2; L3RG ar EXAVR S 351 -

t r ans- 1- { opipezinedihpdrochlaidey| ) oxy] - 2, 3- di hydr o- 1H- i nd
en-1-yl } -

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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i perazi ne di hydrochl oride The expected product is
ghggiﬁed accoréing to the procedure described in Steps
D and E of Exanple 15, starting fromthe conpound
obtained in Step A of Exanple 1 and 3,5- 15
di met hyl benzyl bronide Mel tiggg point : 161-70C.
EXAMPLE 36: 1-[( .

- ) DXl -2 3-dih Hin
e el S el

(cis con’pomuérazmemhﬁyairneldoadeord| ng to the procedure
of 20 Exanple 21, replacing the 3,5-di bronpbenzyl
brom de in Step B by 3,5-difluorobenzyl bromn de.

B e B Ao ANTE 2 fopid gy 24

Benzyl ox
&@ﬁ4ﬂﬁﬁﬂﬂ { Qyochlor|de The expected product is
obt ai ned by N—nethylation of the conpound of Exanple
34. Melting point : 182-189C. 5 EXAMPLE 38: 1-[(

E)SAM:BLIQ 38 ¢ 31-[5}@2]{)?-21[? @m{h)y%yét Jé' 9 i‘}iﬂ{yﬁr& ll_I_If-mglen -1-yl)-

yl]1- piperazine dihydrochl oride
1 ((] S, 2R) Pﬂlﬂ[r(*llﬂﬁdm)’#mfﬁwrbémzyl )oxy] 2 3- di hydro- | Hi
nden-1 yl}-4-[(4- nethyl phenyl)sul phonyl ] pi perazi ne The
expected product is obtained according to the procedure

Stepiebscr i HELS, 2R)-BY e?nSDMaﬁﬁbBiz?f)oxy?OZ @moezﬁ ach SRR e
the 3,5-d % brom de in Step
3, 5- d?”ﬁ@@?ﬁgﬁ%& onyimparagne

The expected product is obtained according to the procedure described in Steps A and B of

Example 21, replacing the 3,5-dibromobenzyl bromide in Step B by 3,5-dimethylbenzyl

bromide.

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



10

15

20

Step B: 1-((JS, 2R -2-[(3, 5 Dinethyl benzyl)oxy] -2,
3-di hydro-I1 Hinden-1 yl }pi perazine 3 g of sodium (130
nmol ) are added to a solution of 3.6 g of naphthal ene
(28 mol) in 30 m of 1,2-dinethoxyethane. The
reaction mxture is stirred-a9-anbi ent tenperature for
15 2 hours to formthe
Stepdi -:und-pagarhal enelrd; ' eh he lution. 14,8
m (64 ,{rﬁm )M q[? then%é@éﬁ%}g%ws@%gﬁﬁrﬁ grjgf"éﬁﬁf@éjﬁ@fpeﬁ““"e
t enper@bigrechdarideroC, to a solution of 3 g (6.1 nmol)
of the conpound obtained in the Step above in 55 nl of
1, 2- di met hoxyet hane. The col our of the sol ution
3.6 main(feks frnesh) Bhdqudvatlentd)! ofer 28K IR ol i r.
dgo m nut es at -7qOC, foSPI owed by Eﬁ}%?é’régﬁgéa@sgr&%éf%ﬁﬁﬁflde are
adged j@iler & Fr8 mmetlph thescarmpmind Mbesinedat €t Sich bt 50 ml of

e ' - fi.ltered . and e orated to dryness. The
o e o ugh i S0P ADCe 0. Zof uer shvatiagh apmpd out for
150ninp08 =y afbisitl fempefaelrbamhe wiike Ch QOB NANELAL 800N yield the

a ia,90/10/1) to yield the expected product Int
XPETH PN, o | -49 Gt - 1-((]S, 2R) - 2-[(3, 5-Di m

Amgyﬁggaﬁp;yﬁﬁgxyt;z,3-dihydro-JFLinden-l yl } pi per azi ne
di hydrochloride 3.6 m (7.16 mvol, 2 equivalents) of a

2M sol ution of ethereal hydrogen chloride are added to
5 I he conpound obtained in the Step
E%%@v%‘—éﬁzg—tig ag]‘fm b{%'[g; ’g'é%pﬁ prabenzyd)oxgh-g St dihyilsal Heindérs1-yl}-

initiated ep#dind ihyAgoctdfi§ad hen stirring is carried
out for 1Eﬁh1nutes g? ghb|ent tenperature. The white

crystals obtained are dried to yield the expected
I . I oint : 170-193C. EXAMPLE 39 :
T eapeie it 4T B Bef gt Picoieppecpras i kyrls. Fenlsin the
3,Sedibtonydbenzyl Grquide i gicp B Y @,mﬁ@@a}b@gﬂzgﬁbrm qexpect ed
udnoduct is obtained according to the procedure of
—ﬁgﬁﬁﬁﬁﬂg-ﬂ§5ﬂgﬁﬂécing t he

EXAMPLE 40 : trans-l-(Z-{[3,S-Bis(trifluoromethyl)benzyl]0xy}-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-l-{2-[(3,S—Dibromobenzyl)oxy]-6-methoxy-2,3-dihydr0-1H—

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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3, 5-di bronobenzyl bromde in Step B by
3, 5-di fl uorobenzyl bromde. Melting point : 185-198C.

EXAVPLE 40:
trans-1-(2-{[3,5-Bis(trifluoronethyl)benzyl]oxy}-2,3-d
hydro-1H 15 inden-I-yl)pi persazi ne di hydrochl ori de The
expected product is obtained according to the procedure

i< 3. 5:.di b i d
LANEBRGS oy RSB o S R oth siroc
Mel ti ngpoi rinden-14GpipdazinEXMMvRArbeifldride

trans-1-{2-[(3, 5-D bronobenzyl ) oxy] - 6- net hoxy- 2, 3-di hyd
ro-1H 20 inden-1-yl}piperazi ne di hydrochl oride The

THXa@6dted pRIRSUG lobt ]thg% rding to e ocedur.e
of Exanple 4, reoplazréf%a%&? e %ﬁﬁg roézrerg?{g Olfﬁg(gf“%k yting from
S-methpryd&yindend andeh® dickbirobengylobmide; 184- 195C. - 50

424 170
M@%ﬁt{%%&b &:Di chl or obenzyl ) oxy] - 6- net hoxy- 2, 3-di hy

dro-1 H inden-I-yl}piperazine di hydrochl oride The

expected product is obtained according to the procedure
E_?&fﬁ&g&ﬂéétrapsdt{érKs,ﬁg)ithbmb@zmmxy}-amyhmﬂeinaeﬂ_131}_

3, 5-di chl 05%;2%}{% dﬁfy%%&%riée Melting point : 169-176C.

EXAMPLE 43"
trans-1-{2-[(3,5-D chl orobenzyl ) oxy] -2, 3-di hydro-|1 Hi nd

Then-l- Id}- gi perazi ne di hydrochl ori de The expected
6F6@M?f¥q Pedpgig Ph_@weé@émrdmggo tﬂ_@ﬁbpmedglr@ of lﬁmérﬁplef la replacing the
3, 5568 dhedzvi b I on-di.br omobenzyl. brom de in
Step B gy g i?lg IF%?"'@E?%%S déag?ﬁog‘ér}zyigm%?éfl?-i ng oint :
Meltirg: popmC.115-127°C.

EXAMPLE 44 : zrans-1-{3-[(3,5-Dichlorobenzyl)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-dibromobenzy] bromide in Step D by 3,5-dichlorobenzyl bromide.
Melting point : 110-118°C.

EXAMPLE 45 : trans-l-{2—[(3,5-Bis(triﬂuoromethyl)benzyl)oxy]-l,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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EXAVMPLE 44 :
trans-1-{3-[(3,5-D chl orobenzyl ) oxy] - 3, 4- di hydr o- 2H chr
onmen-4-yl }- piperazine di hydrochl ori de The expected
product is obtained according to the procedure of
Exanpl e 4, replacing the 3;5tdibronobenzyl brom de in
Step D by 3, 5-dichl orobenzyl brom de. 15 Melti ngpoint :
EXARHFIIS %6 -[3Fluoro-5-(tri :
e T 5o orer (i Muorometiybenzy gyl g - fibydgo-2-
4-t et r ahy delromemptiylipiperhiipe déryalroetdodidéydr ochl ori de
The expected product is obtained according to the
procedure of Exanple 15, replacing the
Th3, ckpebidd HroaRaNZ Bbtalie@Heff ding St i
b e uor onet hy| f"ﬁ“é*# %fl@ EPpido e SHERBTPle fy replacing the
3, Jeibrrmqbergyl brgsidedn Sep D by 3- (XML Eifi®romethyl)benzyl bromide.

. = -4 »E~uoro-5-(trifluoronethyl)benzyl oxy] -3, 4-
Aé%éﬁ%%%%ﬁéipléﬁr%hen-4-y|}piperazine di hydrochl ori de The

expected product is obtained according to the procedure

f ExanEIe 4, reglacing the 3, 5-di bronobenzyl brom de
m&&fp_b Bgns1{pud(hlorq-5-fluprelamayteily Hakihydro-2H-chromen-4-

brom de. 5 ' j -0 102:113C. EXAMPLE 47

trans-1|-{ 3¥'?@JP&%38%9?T%8?°66%"nzy| oxy) - 3, 4- di hydr o- 2H

chronen-4- vyl }pi perazi ne di hydrochl oride Step

tert-Butyl frans-4-{3-[(3-chloro-S
Stepid oy %Ete%’?ﬂ i Wy‘f'?%ﬁ?:%ﬁ wpatBerrbetyoemih-3, 4dikydro-2H-chromen-
yl'} pi pOIBZRBI: LRERBX LA € 10 The expected product is

obt ai ned according tothe procedure described in Steps

A to D of Exanple 4, replacing the 3,5-dibronobenzyl

Thg E:)?ﬂyc% ﬂrcr)]du%% %pobl?aigé/d g’(;c%p(iil(l)gr ’Po_t e pfrolclé ﬂr%%%gczn Ied ?ﬁ %ng% to D of

Example 4, replacing 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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Std : trans-1-{3-(3-Chloro-S

fl uorobenzyl oxy) - 3, 4-di hydr o- 2H chronen-4 yl } -

pi perazi ne di hydrochl ori de 15 The expected product is

obt ai ned according to the procedure described in Step C

of Exanmple 1, starting from2he conpound obtained in

the Step above. Melting point : 90-95C. EXAMPLE 47 bis
EXAMPAISAS : £8-4-2-GB-Diroamobkhizyloxy)-1,2,3,4-tetrahydronaphth-1-yl]-

or obenzyl oxy) - 3, 4- di hydr o- 2 chronen-4-y|}p|per82|ne

di met hanesHiospbelirechyzyodiHeridspect ed product is obt ai ned

by reaction of the conpound of Exanple 47 with sodi um

hydr oxi de, followed by conversion of the product
Tht kepeebyl bt ne obthitb® accosdihg tditeNGocdiatd\ B&IpMPNireplacing, in

acid, Melting point ; 161-171C._ -52 EXAMPLE 48 : _ _
Stepj Q. Hie) comppund rybigipshiFeBiep | B ef JExample 8 4y tercompdnich aptained in

= - rahol i ne hydrochl ori de The expected product

S&?Tigﬁﬁg?nedlgbcording to the procedure of Exanple 23,
Melto manmd 95+198°Gt ep A, the conpound obtained in Step B

of Exanple 8 by the conpound obtained in 5 Step B of

Exanpl e 10. Melting point : 195-198C. EXAMPLE 49 :

EXARRS B Srha3 S PIERSARELLATINS Aol Y -l GO .-

i s obt ai neyl}mocphdinedydoodiierige ocedur e descri bed in
Steps B to D of 10 Exanple 10, starting fromthe _
conpound obtained in Step B of Exanple 4. Melting point

The exftdted pBduct is obtained according to the procedure described in Steps B to D of

Example 10, starting from the compound obtained in Step B of Example 4.
Melting point : 143-148°C.

EXAMPLE 50 : trans-4-{2-[(3,5—Dibromobenzyl)0xy]-1,2,3,4-tetrahydro-l-naphthyl}-

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

85 ml of a 1.5M solution of n-butyll?ithium 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 1IN hydrochloric acid. The combined acid phases are adjusted to pH=38
using 20 % sodium hydroxide solution and extracted with dichloromethane. After drying,
the expected product is isolated, 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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EXAMPLE 50 :
trans-4-{2-[(3, 5-Di brompbenzyl)oxy] -1, 2, 3, 4-t et r ahydr o-
| - napht hyl } - pi peridi ne hydrochl oride Step A
1-(4-Pyridyl)-1, 2, 3, 4-tetrahydro-|I -naphthol 15 85
m of a 1.5M solution of n-hugyllithiumin hexane are
added, dropwi se, to a solutionhof 20 ? 8ft Jac

p BF oy i i . ether, cooled to - :

Stét ?iri ng ngjgg(rﬁr]ir{e&gzgﬁ?}y gjrmeeso m nutes at that

tenperature, a solution of 1-tetralone in 73 nl of
i at the end of the

2 £ it bimd Rl BRETe Be S . 10 ren oot sulphuric
aci&PPey &t iLed tobth&! hedtdd 4igdSC ?(Xr%rd}h%g{es ot tégoa{j%gd 3gjusted to

aqueous_sol ution of anmoni um chlor| I's poured
PIAFtl&r usiagar8t’h osndiemt hadioxile wblutioet e nSxeae rilseextﬁaétle’% with

he [ cted wt
oI e TR 1S G o0 mereteq Fasie tae expected product
adjusted to pH = 8 wusing 20 % sodi um hydr oxi de
solution and extracted wi th dichloronethane. After
Ste Gi ity (2. 3Ll deswbthod ] Brig dxivan- T 1 a By liyetlinanbiogie | S
purified by high-speed chromatography on silica
(eluant : dichl oronet hane/ net hanol 95/5) to yield the

Atexpaptratirpodftnt20 B2 5KE] 4 balatidiontaikiBs K4 ¢ 5f thE ¥ dbSobtained in
&p ep above, 1

: . K
5 dbate. 30 QORI Piosopar T ALkt S, 29 mlepfretind 200 mi
of Eﬂ@?ﬁ&%e ist}ﬁﬁ}&fjing)tl_la %9%&9&’ §§3 ?&Q%XZ)Z‘E@ﬁﬁ?:Q?gP%@%Vg&“ Stirring

and adjusted to usi ng .
overpight ploambiFitdemparture dilmtiox witoteetr ahdtéitlﬁctiondwith ethyl acetate are

' r t hane,. hed with water, dried an
Ca‘gf\?gré%?ét%égcwe&}? pRELIERA Pscreecipd poduet is solgedc;

4- (2, 3- D hydronapht ho[ 1, 2- b] oxi ren-7b(laH) yl)pyridine

1-oxide At a tenperature of from20 to 25C, a solution
Stepdht dr dr Ade-4apyydp)- 1 3 Jpetvdlpcko-Obtaahed in  the Step

above, 20 g of sodium bicarbonate, 35 nl of acetone, 20

m of water and 200 ml  of ethyl acetate is poured into
Toa sbitiohi i 50fm@ 8f theGproducPeBRlet)in i $0P Bbvelh WRLELs anhydrous

Stifring .
tetraflyd’ro%urzgn, in the presence of a trace of Bromocresol Green, there are added, all at

)

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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10 overnight at anmbient tenperature, dilution with

wat er and extraction with ethyl acetate are carried

out. After conventional treatnent, the expected product

is isolated. Step D: 1-(1-Oxido-4

pyridyl)-1, 2,3, 4-tetrahydro-34naphthol To a sol ution of

450 ng of the product obtained in the Step above in 10
filtrhtioH isAB4AAEA V4%, gt f presenc

trace of Bronocrgégibégégﬁng(gpémggghgﬁde ez@ﬁﬁfdg f%mnd'm
evapreaed aff, atmiaimire rmotehpew attuisaise® 82 dﬁ@omﬁoﬁﬁﬂd W¥ pH is adjusted
toqw4gﬁgp%gg%grlde Bgron t{lfluorlde etherate i s added

AU ISPV R RAL Gratmghtn theyrapecied pieduetss abiained (80 %

trdnis JOEY%ags)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 =
m nut es at

Steky 2N r,r out

S e PP VLS e el - L Gk dep pesidipecartamoate
u3|ng sodi um 20 hydroxi de solution and extracted with
eth acetate, and after treatnent the expected

B pt?7d g §€)thﬁtte§d3“@3)) digatbonais in 20 19 cff d;lﬁhlofétmmhdﬁe is added to
2. d6 g( Gt BRERLELRY loﬁ)fa{]rrea ’the ﬁ%tgr y drdgssg gc? Pr?_gg ITBfOfrﬂl(g{](PrﬁWhane

t he product obtal ned
Stigkigdie, catrietBoutl foofiwo daemsentdhﬁil@ﬂ tmigér%m %M&N&Fbﬁ eMWration to
f eth nol] are nixed in a reactor and

75
drypssy o@@ﬂa?@’a 1FHI9Br OBy PiGEs felpant of d1ChﬂfHﬁm€thfamémeﬂBa@1t i BFy5), the
exﬂe@fed@rdﬂﬂéfﬁlﬁlat@moe%ttr §W‘rﬁacz§ -54 filtration is

carried out; m “of sodi um OXIde solution are
added, the ethanol i's evaporated of f, a m ni mum anount

f I dISSO| i on_and the pH i s adjusted
S SRR L VEIB s e oo b A biediaibed warithyik-he
expegpeddipeastbsityldis obtained (80 % trans, 20 %cis). 5

Step F: tert-Butyl
4- (2- hydroxy-1, 2, 3, 4- tetrahydro | - naphthyl)-1

24BBESy RS0 8,38 480 Bk et of
comyuadddxhinal in the Step above in 20 ml of anhydrous tetrahydrofuran, cooled to
0°C. Stirring is carried out for 15 minutes and there are then added, still at that
temperature, 20 mg of tetrabutylammonium iodide 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 % trans, 20 % cis).

Step H : trans-4-{2-[(3, 3-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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2.06 g of the product obtained in the Step above,

di ssolved in 50 m of dichloronethane. Stirring is

carried out for two hours at anbient tenperature,

foll owed by evaporation to dryness. After purification

on silica (eluant : dichlorangthane/ nmet hanol 95/5), the

10 expected product is isolated (80 %trans, 20 %cis).
MEBP poins - 1§ Yo Pt VI

4-{2- , 5-di bromobenzyl ) oxy] -1, 2, 3, 4-tetrahydro- 1| - naph
thyl}-1- piperidinecarboxylate 241 ng of sodi um hydri de

Oﬁ' il a{e in&roduced into a solution of 1.9 g of
|

SRl e Rl Prdibroan aheagyDuyyt-d-(l rpigeraninyii1,2,3 4-
anhydr ous t A9 . . I t.0 15 0C. Stirring is
! e ﬁgfd&m@dl%o?ﬂ%ge are then added,

carried out for® 15 " m nutes
still at that tenperature, 20 ng of tetrabutyl ammoni um
L odi.de and finally 1.9 g of 3,5-di bronmobenzyl brom de.
%E?r%' m%x'?cf%é'jfgg’zg’?’%'&%ﬂw Breturn to anbi ent tenperature
and is stirred for 24 hours. The m xture i s evaporated
9 Bg dryness, taken up in water and di chl oronethane and,
3 ;%Pfcsgﬁﬁéhtbpmhdﬂnﬁcr ext nnmlu&nﬂ;;i ic %)ﬁfﬁﬁltg,ogﬁ@mhiyolgqbn of 20 g of
folih& .. dji-chl.aro ne), .the expecte
qupro olguzl% igs Hﬁg‘%fl % ‘!'é% aflﬁ "t"ﬁgigF"ﬁMfacsﬂwthémder ¢aedadeto( GT. The
mi%ure sriben Ritdd ok houstLBOFE and is sti . .
Thtran -4-{2-1(3,5-Di bnornobeﬁ%yﬁ3%§§:f??%?%?f£?@??ﬁ%§ﬁ?8“““&
¢m ﬁ;‘h yg}r’ﬁflﬁgg?‘i_ii ﬁ@temyuﬂromtm iadjest2d goo%chsm with sodium
hy&@RTIe WathRRAt Fign t e ove, in 0 '
y'fg Pig%:d, are tr ealiag%dvm‘p ’?1?1 %%P nfhe gmbyned gljeessl phases apst washed
w1 fechlvydr anje and hhear atdgsutrAf HEI a2 AU S,
exc£%ﬁ%§h§?fe'fgr dis 25 filtergd off? rinsgghgﬁglg?ﬁgﬁntﬂw
G yirel Yt 58K pLct ed product in the form of the
hydrochloride. (The cis conpound is in the filtrate).
-55 Melting point : 152-167C. EXAMPLE 51 :
Steg . | 334@@1}’81 a,3 3 b3 eGabijdyooimtno N2y e 4- (1 -pip
erazinyl)-1, 2,3, 4-

E

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, S-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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t et rahydroqui nol i ne di hydrochloride Step A :
1- Acetyl -1, 2-di hydroqui noline 5 23.43 g of sodi um
bor ohydri de are introduced, in portions, into a
solution of 20 g of quinoline in 200 mM of acetic acid
and 77.5 m of acetic anhydrisge, cooled to OC. The
m xture is then heated for 2 hours at 60C and is
stirred overnight at anbient tenperature. The m xture
is concentrated, diluted with water, adjusted to pH =
odiauyr1-k3-{BSXDita o firobbidyPydxIsl4 Lo WM AV

et her. The l\gonbilg@j et her eal phzg?gsﬁgre%v\gis(ﬁg tgﬂ%;rpﬁn4yl}
I N hydr ochl'5M¢h¥et-nipshidinamine gihydrochlaridgH and after
conventional treatnent the expected product is
isolated. Step B : 3-Acetyl-1 a, 2, 3,

Stepndt ettersiBuel o oxans-dr(Gt/23, 531{@@%@{@14@@].Te,rmmmcg}gghmm en-4-yl)-
produgy. ifhg-gta' ned, ac ording to the procedure
descri b8G Vh* SHRB K Brram&@npl e 8, starting fromthe
conmpound obtained in the Step above. 15 Step C:
tert-Butyl trans-4-[1 -acetyl-3-hydroxy-1, 2, 3,

0.8 & podingadryride e Hoinydil) 19 addeil per azofie asmpsHdad T hE R Step B

e ct,is _ohtain according to the procedure
o 2 Pl R R s el o dtrahgrofromm bigtaiming the
tergparptotendf ot adapgeh ntixtulRe aSHeR Ay 1 :

cjs-1-Acetyl -3-[(3, 5- di bﬁormbenzyl qulgjn?%-s% that temperature, the
mlgl{ubee ?Sa§tf‘$¢1y§°? 18dogrsgat mlﬁﬁg@@hwgﬁﬂq@ihmédbwﬁh wager and extracted
ighi P& M0 t roduct i s obtaine
Wlacég%}?g ing t %ht %o-ﬁggrg?égﬁt?%@%g?rﬁ Sﬁﬁll’eé?teélé’,ro‘i‘{cé}stlﬁﬂgte@r om
t he conpound obtained in the Step above. Ml ting point

. 164-167C. - MPLE 52 :
Step B, Bl'n S{rfzzm{g;{[?zlg»%%i@meQW)whydmZﬂwﬁmazz—@-bvll}ezmmthyl-

en- 44 ¥igeridinamine 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 : 192-195°C.

EXAMPLE 53 : trans-l-{3-[(3,5-Dibr0mobenzyl)0xy]-3,4-dihydr0-2H-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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N- net hyl - 4- pi peri di nam ne di hydrochl oride Step A
tert-Butyl
trans-1-(3-[ (3, 5-di bronobenzyl ) oxy] -3, 4-di hydro-2H-chro
men-4 yl}- N-nethyl-4 piperidylcarbamate 5 0.2 g of
sodi um hydride (60 %in oil)s7s added to 1 g of the
conpound obtained in Step B of Exanple 9 and 0.42 ni
Stef Bretshyk- 1164 r

e el P L8 2 B omend bl

mai ntai ni ng the tenperat

0C. AiinqthiS/-pipenidisgmate t hat tenperature, the mixture
is stirred for 48 hours at anbient tenperature, diluted
with water and extracted wth ethyl acetate. After

Thle;egjld?tﬂde d;ﬁﬁc?lézt tSStr (g}'ﬁlg?d‘ hocotdis R4REFTRELRE BANEHed §i Step A of

Expmpiesid, steging(fems ﬂm domenoubé nkipinedxy fheBiep atiovydr o- 2H chr o
men-4 yl}-N-nethyl - 4pi peridi nanmi ne di hydrochl oride The
expected product is obtained according to the procedure

StapaGer iranl 1i8-/B, G—@z@&ﬁobe&?@% 783, kiSRS an&r&% T -bz@eNN

conpound obtained in the above. ting poin
192: 188ty TR EnEE ditydrochioride
trans-1-{3-[(3, 5-D bronobenzyl ) oxy] -3, 4-di hydro-2H-chro
men-4-yl}- N, N-di met hyl - 4- pi peri di nam ne
Thdlehyctrt@bhn‘odna:tdle dBtepedby tdodnGsidn (03-thd 30]%1)&11@ SBRABHZY e Step

3,4-di h chronen-4 yl)-Nneth
abovﬁ %Sté’rais&t ‘ﬁ‘ég‘é(gfpﬁg logie ek ed product i s obt ai ned by
A@@@gﬁﬂg_yngﬁggbhg conpound of Example 52 to the 20

base. -57
trans-1-{3-[(3, 5-Di bronobenzyl ) oxy] -3, 4-di hydro-2H-chro

B2 T S ST el b een

descri bed yifpipbaRift &hydrochloride

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-l-{3-Benzyloxy-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 benzyl bromide.
Melting point : 66-80°C.

EXAMPLE 56 : trans—l-{3-[(3-Flu0robenzyl)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-dibromobenzy! bromide in Step D by 3-fluorobenzyl bromide.
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Exanpl e 52, starting fromthe conpound obtained in the
Step above. 5 Step C trans-

| -{3-[(3, 5-D bronobbenzyl ) oxyJ- 3, 4-di hydr o- 2H chr onen- 4
yl}-N, N di met hyl - 4pi peri di nam ne di hydrochl ori de The
expected product is obtainedsgy conversion of the
conpound obtained in the Step above into a salt using

MbBy#ESeh: 0186 1844d. Mel ting point : 187-190C. 10 EXAMPLE
54
trans-1-{3-[ (3, 5- D net hoxybenzyl ) oxy] - 3, 4-di hydr o- 2H-ch

-4---y| } pi per.azine di hydrochl oride The expected
EXRIBALE 572 it I RS A ubradeniy o - o dcatareshabmen- d-y1)-
Exanpl e 4, Qhfnk AShvdis a..di bronmobenzyl brom de in
Step D by gﬁg gi nmet hoi(ybg}llg{/l ®oromi de. Mel ti ng point :

108-115C. 15 EXAWMPLE 55 :
r - 1-{3-Benzyl oxy-3, 4- di hydr 0- 2H chr onen- 4- y1} pi per a
Thtzei %E§Ct%‘ij %/Oél Pgtclﬁlc’b%l%eél PR ©cthe #qsedaa of Hxemplst 4impldcing the
3, RdbosidobigizybrbReielh e HS 30fh16258 .ieplacing the
3,5-di br ormberlz | brom deﬁi n St epg%lyglf/r%‘gjé%ez’yl brom de.
Meqlging peigt p3f-h7°C. 66- 80C. 20 EXAMPLE 56:
trans- 1-{3-[ ( 3- Fl uorobenzyl ) oxy] - 3, 4- di hydr o- 2H chr onen
-4-yl}- piperazine dihydrochl oride The expected product
EXAVMHILE 58 e d-aas-d 9Bd(3)3-Diehloféb ¥ 13848 \FR 4
replacing the 3,5-dibr ormbqnz;@%%gm’ deﬁllyrﬁ}}((g??p%%gfn 4-yI}-
3- f | uor obe RBAragpQdibydrockdgride] t i ng point : 180- 184C.
EXAMPLE 57:
trans-I-{3-[(3-Chl orobenzyl)oxy] -3, 4-di hydro-2H chronen
The gxpdcted product is obtained according to the procedure of Example 4, replacing the

3,5-dibromobenzyl bromide in Step D by 3,4-dichlorobenzyl bromide.
Melting point : 114-121°C.

EXAMPLE 59 : trans-l-{2-[(3-Chlor0-5—flu0robenzyl)oxy]-2,3-dihydro-lH-inden-l-

yl}piperazine dimethanesulphonate

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

Ppiperazine 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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pi perazi ne di hydrochl ori de The expected product is
obt ai ned according to the procedure of Exanple 4,
replacing the 5 3,5-dibronobenzyl bromde in Step D by
3-chl orobenzyl brom de. Melting point : 97-107C
EXAMPLE 58 : -59-
trans-1-{3-[(3, 4-D chl orobenzyl ) oxy] - 3, 4-di hydr o- 2H chr
onen-4-yl }- piperazine di hydrochl oride The expected

r oduct |s obt ai ned according to the procedure of

émwlaﬁ- K@“(Thﬂugﬂﬂn&hﬁgﬁeﬂnygd Bﬁﬂewi’gfl%dhh)b{rﬁfﬁflie
St D or oben rom de tin oi nt
I: N 1146221 eﬁ %ngq razme %iymethanesulphonate arp

trans-I-{2- [(3 Chl or o- 5- quorobenzyI)oxy] 2, 3-di hydr o-

H i nden-1| - é’ erazi ne dlnethanesulphonate Step A
Stepedins inang-g= %?( Lﬁuqyo@elfhjy{)bﬂ@jd@l@j/-lﬂ@dz}h}dro 2H-chromen-4-yl}-

-2, 3- yl)- 15 pi perazine
dihyd?égﬁ%%#?%éw#ﬂgﬁQQ%ected product is obtained

according to the procedure described in Steps B and C
| aci ng the 3, 5-di bronobenzyl brom de

f :
Thig ﬁxgqcéeéi }gogyctgs @h{)ameg agcqriingrto bhmpgplcedlhrc offiEdemplSt4e pepdicing the
SRR A el S0 D by A oD ey promiste

plpera2|ne di met hanesul phonat e The expected product is
alned szjﬂggrtlng t he conpound obtained in the

iﬁge rals{a U6 theluguarethyihansiiionyhy. iobtwdso SEbehromen 11)-

salt bRgiAvELNamesiLphgni,s acid. Melting point :

175- 1‘% -59 EXAI\/PLEmg :

trans- I-{3 [(3-(Trifluoronethyl)benzyl)oxy]-3, 4-di hydro
The 2‘z")_(lfaected 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 : 123-127°C.

EXAMPLE 61 : trans-l-{3-[(3-Cyan0benzyl)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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chronen- 4-yl } pi perazi ne di met hanesul phonate Std:
trans-1-{3-[(3-(Trifluoronethyl)benzyl)oxyJ-3, 4-di hydro
-2H chronmen-4 yl }- piperazi ne di hydrochl oride 5 The
expected product is obtained according to the procedure
of Exanple 4, replacing the-68,-5-di bronobenzyl brom de
in Step D by 3-(trifluoronethyl)benzyl brom de. Step B
trans-1-[3-[(3-(Trifluoromethyl)benzyl)oxyJ-3, 4-di hydro
-2H chronmen-4 yl }- pi perazine di met hanesul phonate The
EXANENB 62 5 (DM usemers afbtrainnd el 363 -0haors Bubi ob@nky16xy)-3,4-dihydro-
conpound OEié'ned in,t e.Stgg éo above to the base,
fol | oved by coMPRs-Gxlipinesagne dihenzeyltpgtrate (+)
met hanesul phonic acid. Melting point : 123-127C,

EXAMPLE 61 :
S—mféﬁ }Sf 1) {gute( f W&g_@% Wﬁ*]ll?%@f@yz](i-&hl@rdﬁgﬁw@b:akymypa]amihydro-
-yl } P i.ne, di net.hanesu nate Step A: trans-
-{3-] fé?@g%%’éé" gjfll}}e&%ﬁ-' ZCEZ}ZJ‘FW@& 0- 2H chr onen- 4
yl } pi perazine 15 di hydrochl ori de The expected product

Tis obt aj ned according to the procedure of Exanple 4,
he EXPeisthepreprund 3s gbigingd drotseaalipn,dryomeate frpreiaegive diyral HPLC

hrnEAGRRRE! 6 B Bhed i
Y anig?l -{ 36?/ §p @g}ﬁ%%é)ﬁ@{/el ci%)&rﬁfi 18 Sferef 0 E*81919 Ahr orren-
4 yl}piperazine dinethanesul phonate 20 The expected
rod .i's obtai ned reconverting the conmpound
S‘p%biai?%}effo{nﬁr f)fﬁ é&r ‘@t"elplpjx Godfieror bluerebestoxy kb HdohwdoBY-chromen-
CONV en3inderh M OdityH3khloHds N met hanesul phoni ¢ aci d.
Melting point : 118-121C. -60 EXAMPLE 62 : (+) isoner
of trans-I-{3-(3-chloro-5-fluorobenzyl oxy) -3, 4-di hydr o-
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.

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-l-{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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2H- chr omen- 4-yl } pi perazi ne di benzoyltartrate (+) Std :
(+) isoner of tert-butyl trans-4-{3-[(3-chloro-5

fl uorobenzyl ) oxy] - 3, 4-di hydro- 2H chronen-4

yl } pi perazine-1 -carboxylate 5 The expected conmpound is
obt ai ned by separation, by means of preparative chiral
HPLC chromat ography, of the racem c m xture obtained

StdpB St e(P ) BoRér EPIRLE A1 flﬁ%foggguom(bﬂzzy ogc%j()T? -5 izydro-ZH—chromen-

trans- 3- (3 chloro S f nzyl ox

A- dlhﬁdﬂ prnaihe difpdrocllloyidy pi per azi ne di hydrochl ori de
The expected product is obtained according to the
procedure described in Step C of 10 Exanple 1,

Ths feﬁlbdcltd’dg)rfxﬂlwﬂﬁ dHRaiEQIRLRGh LBIR gx%?eduﬁl% fl&%nﬁéﬁﬁ S%%O(\f or

(+) isoner of trans-I-

EXﬁ!ﬂH@ﬂe @@ﬁzrggl fepay theaconapoingh yobtamea th thetSteprbové.
yl } pi perazi ne di benzoyltartrate (+) The expected
product i s obtained by reconverting the conpound

Steplf ai r(adsmeﬁdfem%tsaplle (@bﬂﬂ&otﬁﬂ&%b%%w)f a‘?ﬁgﬁﬁ 9}9 chromen-

converS|on into a salt using (+)-di benzoyltart
aci d. #Y5Pieraaneylip wzmharﬂ:@w =/107C. EXAMPLE 63 : (-

i somer of
trans-1-{3-(3-chl oro-5-fl uorobenzyl oxy) -3, 4-di hydr o- 2H

The texpenteit progudtpispebtained&ydicoemzatlg afet &@ﬁ;%u(qd)ob%ﬁéa fh the Step
bQ@ ) o§ te t butyl . trans-4-{3- -chl oro-5
abgve o f lﬁj’é )ﬁp gcongqu;qqygtp@_sagmsmgﬁdrd;bcmoyltartmc acid.

jMQMﬁﬂ%d@gnqgon@7hl car boxyl ate 20 The expected conpound
I's the second of the enantioners separated in Step A of

Exanple 62. -61 Step B : () isoner of

T T I S S —
yl } pi per azylpsipeiauft’ dibitideSfiphonate

Step4:  trans-1-{3-[(3,5-Difluorobenzyl)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-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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The expected product is obtained according to the
procedure described in Step C of Exanple 1, starting
fromthe conpound obtained in the Step above. 5 Std: ()
i somer of trans-] -{3-(3-chloro-5 fluorobenzyl oxy) -3,

4- di hydro- 2Hchromen- 4 yl } ptperazi ne di benzoyltartrate
(-) The expected product is obtained by reconverting

EXARIEON®S Y 24hn9L ALIES-DiBrsf6h é{c’zgﬁ?xﬂgﬁ%—giﬁy%rB-E‘iI-Qﬁrso?ﬂenA-yl}-

folTowed by conversion into a _ (

(-) - di benz@yperidinahydroaklodide Mel ting point : 100-107C.
10 EXAMPLE 64 : .
trans-1-{3-[(3,5-D fluorobenzyl)oxy] -3, 4-di hydro- 2H chr

Therspected ploliRitRSbBRAINRE a6l FBINB AN B BERRA & E?SEa%PpI@ISO, replacing, in
Stetpggfl f"%%{a@ﬂbibb’l%dﬁlwémzﬂlﬂacbmw-énﬁi hydr o- 2H chr oi nen- 4
Mtid '&Q{,alzigglewogi hydrochl ori de The expected product is

according to the procedure of Exanple 4,
replacing the 15 3,5-di bronobenzyl bromde in Step D

3, 5-difluorobenzyl bromide. Step B:
ﬁ@a‘f@_ﬁﬁsﬂpesy{éﬂ (Tmﬂgqmﬂ)%?%ymﬁﬂt@yl)%m&,wﬂiﬁd;gm
n-4 yl}pi i ne ' anesu ona e, expec
prodﬁc%pigg@@%&%ﬁggﬂggﬁﬁgggﬁag?ggﬁﬁﬂ?ﬁg"waﬁbound
obtained in the Step above to the base, followed by

[ ' | t i ng. et hanesui phoni c acid. 20
Stecgqu ;/ Ie 'r:raln%ZT {J r’ﬁn[I (- 3cz ( 7% ; _aOI@Q%?lIO ned havpl -8 4@8[1).?dr0-2H—chromen—4 -
transygpf?ﬁg&gw@@g%p%gﬁggenzyI)oxy]-3,4-d|hydro-ZFLchro

men- 4-yl pi peridi ne rochl ori de The expected
product is obtained according to the procedure of

' [ A 1-tetralone b
Thg?%g%&%fgggqciﬁﬁéﬁgfg% hg(ip?%iﬁgtg e procedure of Example Xl, replacing the
3,5-dibromobenzyl bromide in Step D by 3-(trifluoromethoxy)benzyl bromide.

Step B:  trans-1-{3-[(3-(T: rifluoromethoxy)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 reuptake sites in the rat.

The affinity of the compounds for the serotonin (5-HTT) reuptake site is evaluated by
competition experiments with [3H]-cita10pram 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 5SmM KCl and are
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5 Melting point : 148-167C. EXAMPLE 66 :
trans-1-{3-[(3-(Trifluoromethoxy)benzyl)oxy] -3, 4-di hydr
0- 2H chronen- 4-yl } pi perazi ne di net hanesul phonate Step
A trans-1 -{3-[(3-(Trifluoromethoxy)benzyl)oxy]-3,
4- di hydr o- 2H- chronen-4- vyl } pigger azi ne di hydrochl ori de
10 The expected product is obtained according to the
thel @&aduEE1 R AEX3RhE
o brgom)benzyl e OT?;]Te 58 ﬁlﬂleﬂg qgsu%&%ded in the same buffer, incubated
foBl@ m“(mt?wﬂf‘fft m&mﬁfﬂmréﬂugém}?ﬁ m@h@ﬁn& aré w@BiRedla further two
Trifl uoronmet hox enzyl ) oxyJ-3
tnﬂésda.nh ﬂg é dfﬂﬁ%tﬁﬁ o fespsp d}% ih e apnrgriate volume of incubation buffer.

Thdi Iﬂ@ﬁlﬁlﬁﬁ@s«iﬂé ﬂ'f@:ﬁ"iﬁéu%at-gﬁ %o chﬁg gtdZSPEQ’giﬂﬁl}e c ggltm @%er tegt in the

reconvertlng he conpoun al ned
Prefsasee of &1 Béﬁ@ltafwrdnmmwn{spemﬁm\ﬁﬁn&n@rhsI @t@mind@ith 10uM

R S BE R B0 et i o g5 prhoeh Uniiir

GPEBAMFH_E‘[@E prdtebed WilerEQD. 50%21 htewadHel @é\te}‘?l t esw{hoﬁxe Mcbation

b uptake sites in the rat e affinit
uf Simpdniddiopglivipheetajpedoon e ﬁ(tETSH's"'E))um]edlraﬁakedcﬁnbxe of Scintillation

a t Vo 2 etiti nents wt
o et SR porbf s PR B lERhaBIna et anslyecd by non-
hnwr Itegrﬁesomte deoerogen eIl 4 Sial@s awHQJhY&% %nw&teﬁo O MRShe the
C g hﬁg fvolune) of cold Tris- HA (50 5
hEnEEBSPTEGAUHIA er cont ai ni ng 120MM Nad and 5wM KO and
are -63 thqc%gnQIL uged for a first tinme. The sedi nent
IS resuspende in the sane buffer, incubated for 10

m nutes at 37C and then re- centrlfuged The nenbranes
urther two tines and the sedinent is
wiheh e %Bgﬁg%aoﬁ%n%ﬁl%ppéﬁefb?lﬂm dkuieliotiSom oot o
H]"bﬁtﬁbbram OaetHEe b RARS r& %kEhs?t@ iﬁ'ﬁ; [Qhied afl° EXpressed as

at 25C with the conpound under t
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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5 presence of 0.7nM[3H]-cital opram Non-specific
binding is determned with 10M fluoxetine. At the end
of the incubation period, the sanples are filtered
through Unifilter GF/ B type filters pretreated with
PEI (0.5 9% and washed severa4.tinmes with the
i ncubation buffer. The radi oacti vi gy ret ;a! Inledt on the
KIAM I8S  NIR er addition of scintillation

EI | lquI&E dvz\;n't h th}eﬁglldggééf a scintillation counter. The
I sot herns obtained are anal ysed by non |0 |inear

[ ' | whi ch
THERGERT uECoreunis Sl Bereptian won drgiminad by Posgaiiirorspetents in
the prebddcé loft [T k&RAbswhes ep n(a§ar-'9e %@ﬁ%# Igz-ﬁylﬂoz)y}j.g, 4:3H). Y19 human

concentration of radioligand a di's's
lyeghahlasitcelbt endogefousiyt axporssiagiNgb, tebeptaerad eitrifup el iR Ren up in

i I d as 15 pK;=
Rt gt IR X SR S N
inkibitpe i ds1 00 (ChRtdiNTRINIAOPS 0§ af @22, eé’sA.”TﬁJ‘golggle of incubation

fol l.owi ng table: ConpoundpK, 75-HTT Exanpl & 18.
bu@%ﬁr’rﬁl@%ﬂ!@é $ #fploceoain, @1cdaceantHtion 3GB 5 97 E?awlzgnl. 6lee cell
prgiﬁgati%% i@‘tﬁ’éﬂ)ln%uﬁa%gd zolgeﬁfé?%{helgglzfl %]-I:ﬁgl%gtgll& 14317aZ1'd the -compound

under test for 90 minutes at ambient temperature. Non-specific binding is determined in the

presence of 1uM GR 205171.

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 ICsg values
to be determined. The latter are then converted into inhibition constants (K;) by means of

the Cheng-Prusoff equation:

Ki=1ICso/(1+L/Kp)
wherein L is the concentration of [*H]-Substance P and Kb is the dissociation constant of
[3H]-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 | pK;NK,
Example 1 6.84
Example 4 8.25
Example 7 8.14




EXAMPLE 68: hNKI binding. The affinity of conpounds of
the invention was determ ned by conpetition experinents
in the presence of [3H]-Substance P (Sar-9,

Met O2- 11, 2-propyl -3,4-3H). I M human | ynphobl ast cells
endogenously expressing NKI-6Xceptors are centrifuged
and taken up in 5 the incubation buffer containing 50nv
TRI'S, 150mM Nadl ,[ 4nM CaClZ, protease ihhibitors at
1/100e (Cocktail |sfe a’?’(ﬁ]ﬂﬁz % BSA. The vol ume
of incubation buffer is de 5 to obtain a
concentration of |5 eI I s/ The cell

preparation is ther?gﬁairbgg%at ed togeé% her with 1.5nM

[ 3H] - Subst ance P |a onpou under |test for 90

m nutes at anbi ertq’?( geréa:\ture n}jl\%?w specific binding is
determi ned in thg ence o M GR 205171. At the
end of the incubatF’éﬂn@Sﬁs d, th 6 anples are filtered

through Unifilter ltése f|| S pretreated with
PEI (0.1 % and waSh&tP'§ever al svvitwthe
filtration buffer 7((§ gRIS 15&) , 4mM Cad 2).
The radi oactivity E fdd |on t he Iter; is measured

by counting after] additiaonjof scij ntlllat on liquid to
the filters. The |cbtftRle4Pe 15 dhé& ysed by non-1i near
regression, allowng the rsotherns to be plotted and
the 1C50 values to be determined. The latter are then
EXAMPEF; 68t): | Phaymatenticalicompositionant s (K; ) by neans of
t he Cheng-Prusoff equation: K;=IC50/(1+L/KD) wherein L
is the concentration of [3H]-Substance P and KD is the
ForGhis O itld prepare@srsd RIT00@dbled edchidonRitins 206f; &F &BVe MYARIENL:
NKI receptors §O 53n|\/p The results are expressed as
Coiglkour( ¢ amgle

Wheat starch ................................................................................................................. 10g
LACLOSE ...ttt ettt 100 g
Magnesium StEATALE ...........oveveeeerieerietrietetet ettt ee s en e e 3g
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oundpK, NK1 Exanple 16.84 Exanpl e 48.25 Exanpl e
52?24 -62 CbnpoundpEP NKI Exanpl e 87.54 Exanple 97.96
Exanpl e 136. 60 Exanpl e 157.48 Exanple 197.40 Exanple
406. 85 EXAMPLE 69: Pharnaceutical conposition. Formula
for the preparation of 1000 -tghl ets each containing 10
nmg of active ingredient: Conpound of Exanple 1

...10 g Lactose

formula (1)

wherein :

- Ry, Ry, R3 and Ry, which may be the same or different, each represent an atom or
group selected from H, halogen, linear or branched Ci-Cealkyl, linear or branched

C;-Cealkoxy, phenyl and cyano,

- X represents a bond, an oxygen atom or a group selected from -(CHy)m-, -OCH,-
and -NRs-,
m represents 1 or 2,

Rs represents a hydrogen atom or a group selected from linear or branched
C1-Cgalkyl, CORg and CO,Rs,

Rg represents a linear or branched C1-Cealkyl group,

- Y represents an oxygen atom or a group selected from NR; and CHRYg,
R7 represents a hydrogen atom or a group selected from CORg 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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1-11Y' -~ wherein : 5 - R, R2, R3 and R4, which may be
the sane or different, each represent an atomor group

selected fromH, hal ogen, |inear or branched

Cl- Coal kyl, linear or branched Cl-C6al koxy, phenyl and
cyano, 10 - X represents a b@md an oxygen atomor a
group selected from-(CH2)m, - - and -NR5-, in

" epr €S Srepreini?a oyd SNAIEALS ﬁhe 8@”@ (?@farlky? aryl and

group selected f i'near or branch
COR6 ande@omRd, R6 represents a Ilnear or branched

Cl- Coal epresents an oxygen atomor a
group sg erg]?rgaenﬁ B EP?G%HEPHCPRSH aRmq gfpupptiosally substituted by

hydr ogeBnabOMPhindar 8F B4R a'c,eCé% L£OR9 and |inear
o¥ 15 b?anchedl%l Coeal kC Gﬁ?i?%ﬂgroup bei ng

optional ly substituted by a 53ox?-

' 4-tri az yl or

FE%%&RSinﬂnﬁ%%ﬁgﬂ?@%iahéqu’group -67 RO
represents a group selected fromlinear or branched
Cl- Ceal kyl , aryl and heteroaryl, R8 represents a
hyde@@ﬁ“%%bh?@@ an am no group optlonally substituted
by one or two linear or branched Cl-C6al kyl groups, 5
- Z represents_a nitrogen atomor a CH group, n
r'eprEdEpresents plingar or branched C;-Cealkylene chain,

- Arrepresents an aryl or heteroaryl group,

its optical isomers, and also addition salts thereof with a pharmaceutically acceptable

acid,
it being understood that

an aryl group means 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 Ci-Cealkoxy, hydroxy, cyano, linear

or branched C;-Cetrihaloalkyl and linear or branched C,-Cétrihaloalkoxy,

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 halo gen, linear or branched C;-Cgalkyl, linear

or branched C;-Cgalkoxy, hydroxy, cyano and linear or branched C-Cetrihaloalkyl.

- 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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Ak represents a |inear or branched Cl-C6al kyl ene chain,
- Ar represents an aryl or heteroaryl group, its
optical isomers, and also addition salts thereof with a
pharmaceutical Iy acceptable 10 acid, it being
understood that an aryl grouggneans phenyl, biphenylyl
or naphthyl, each of those groups optionally being
substituted by one or nore identical or different
groups selected from hal ogen, Ilinear or branched

4. Gporgpeundydf forned) agording cdigthrGlof Chath& 0Xy'3, Whedsia ¥represents 1.

cyano, linear 15 or branched C 1 -GC6trihal oal kyl and
| inear or branched C 1 -C6trihal oal koxy, and a

5. hedieparaidydf fBfmuR él)%@&ﬁdﬁig t8a87BhE 6 BRAX 1 ?%b\;él;lecr&%:/grgrepresents

5- to 12-nmenbered group “containing one,

HetaEYleratbns sel ect ed from oxygen, nitrogen and

sul phur, it being understood that the heteroaryl group
may optionally be substituted by one or nore identical

. @ordkpduin€ rod %m@ﬂzf)gp l&cc%ﬁ‘diﬁg teshyf (5rfé"8f*@:1iﬁgqgg 3', WAER R'represents a

ed Cl -Cba , linear "20 or branc
%rogg;g‘ll IeFXgen APt éxyi, gepansslested fromeedCHs- bwdan€iB,- wherein m
Gorhifd hagl pal kyl . 2. Conpound of fornula (1) according.
tJ)cIain11,'mherein Y represents NH 3. Conpound of
formula (I) according to either claiml1l or claim 2,

in Z represents a. nitrogen atom -68- 4. Conpound
-SSR s aring oty st i e 1 to 3,

wherein n represents 1. 5. Conpound of fornula (I)
accordinE to any one of clains 1 to 4, wherein Ar
(8

tsps-ds B ,5-cabromo;ubn@g)?mg}%imﬂ@?ﬂfgﬂgﬁd@mﬁé{yg}irpri]@é)r(&iﬁé, Ats
r%é%l?fé)%"léﬂﬁ% gxtlcg al%@%%%ﬂgr’l salts t g{g@ﬁit}a@ ghqr@,acgtigal@u@pceptable acid,
weheqt «F.!}d[(B,S%m%ﬁ@uy@ﬁgy}ﬁ,%ﬁ}m%ﬁﬁ&néﬁmyl}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-l—{2—[(3,5-dibromobenzyl)oxy]-l,2,3,4-tetrahydronaphth-1—yl}—1,4-diazepane, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
1-{(1S,2R)—2—[(3,5-dibromobenzyl)oxy]-2,3—dihydro—lH-inden-l-yl}piperazine, its
enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
1-[(18,2R)-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-[(18,2R)-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—l-{3—[(3,5—dichlorobenzyl)oxy]-3,4—dihydro-2H—chromen—4-yl}piperazine, its

enantiomers, and also addition salts thereof with a pharmaceutically acceptable acid,
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represents 1 or 2. 7. Conmpound of fornmula (1) according
to claim1l1 selected from: - trans-

| -{2-[ (3, 5-di bronobenzyl ) oxy] -2, 3-di hydro- 1H i nden-1 -yl
}pi perazine, its enantioners, and also addition salts
thereof with a pharnmaceuticakhy acceptable acid, 10 -
trans-

b3 3350 i Breo | -3 4-di 2 _4-
T R RPN
palerairteh diseafantibmbrsa apdailsoagditi orC 8hltsy thefo AP heplasihbeutically
tran il -[ (3, 5-di bronobenzyl ) oxy] -6, 7,

g,c"é;’pfag eraaf_ifﬁdr 0- 5H benzo[ 7] annul en-5-yl } - pi perazi ne,

lah® AR {30¢orod 8l \isangRal b S hereaf mith a .
Shar ma_ceu{i ically ac%@ﬁ?gb@gg‘ka’%?g dlﬁ@rg’ itHﬁ g’HSznen %1} Pip&azine,
lits £Ranti0B1e8s, didalooraiditiay bjlmtlydred, vit1Ba ghadr@heaiy S vaRBRERE acid,
| -yl }pi perazine, its enantioners, and al so addition

salts thereof with a pharnaceutically acceptable acid,

. Prdce@Nfr the pregaration of compounds of foirr%ll%g% a cor(;%}% {0 clainﬁ tlhg,tarting

| -{2-[(3, 5-di bronobbenzyl’) oxy]-1 etra ronap
frogy the compelingzafifareula (Vs), obredativi onefigiratimdr@lsso

addition salts thereof vvitYh a pharmaceutically

acceptable acid, -
1-{(1S, 2R) - 2-[ (3, 5-di brjonbbepzyl ) oxy] - 2, 3-di hydro-i Hin
den-1-yl } pi perazine, itls 2 )ananti oners, and al so

W

addi tion salts theref a rp')har maceutical ly
| uorqbenH ) oxy] - 2, 3-di hydro-i H-i

acceptable acid, -
1-[ (1S, 2R) - 2- [R,3_5-

s enpntioners, an@apl so
with phar maceutical |y

nden- 1-yl ] pi per azi
addition salts the
accept abl e aci
S, 2R) - 2-[ (3, 5-di net hyl ben%yl ) oxy] - 2, 3-di hydro- 1H i nden-
1-yl ] pi perazine, itsg enantioners, and al so addition
salts thereof with a‘pharmaceutical ly acceptabl e acid,

.- Rt raNs : \
Wh%?insgﬁ’( B Ry Ry %, 804 Z 5e, 35, flefinesl hireiphgfores and oY gieiesepts an
oxyggh jasinper azjrow, seldcsed RorarNP,cmer GHRENh@LHOR 2EYdsbAS a hydrogen

salts the f with a pharmaceutically acceptable acid,
&f—ﬁ’], and P, represents a protecting group for the amine function,

{3-[3-fluoro-5-(trifluoronethyl)benzyl oxy] -3, 4-di hydro-
2H-chromen-4-yl} -
- 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 (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,

to yield the compound of formula (VIIa), of relative confi guration trans :



pi perazine, its enantioners, and also addition salts
thereof with a pharmaceutically acceptable acid, - and
trans-

I -{3-(3-chloro-5-fluorobenzyl oxy) -3, 4-di hydr o- 2H chr one
n-4-yl } pi perazine, 5 its enantioners, and al so
addition salts thereof with a pharnaceutically
acceptable acid. 8. Progess for the preparation of
conpounds of fornula 1) cording to claim1, starting
fromthe conpound of (for a (va), of relative
configuration trans :\_( L1mherein R, R, R3, R4, X
n and Z are as defRned Berei nbefore, and Y' represents
an 10 oxygen ato or algroup selected from NPl and
CHR 8, wher & eseny® aAydrogen  dvitan or a
group NHP1, and|{P -prese‘ts a protecting group for

t he am ne funct whi ch conpound of formula (Va) is
reacted, when-it ited to obtain conpounds of
formula (1) Of reljative configuration trans, with a
conpound of formilg : GAk-Ar (VI), 15 mhereln Ak and
Ar are as defined for formula (1), and G represents a
iR, FLORR BUKDn, 257, ARInEXRTR! & deﬁng@*é}ﬁiﬁﬂef@feom or
a p- toluenesulphonat trifluoromethanesu onate’ or
nethanesulphonate group to yield the conpound of

w&%& 5% W&r\éltéc?gd % coﬁg}/n% nggr%%cgﬁé ag%sl)u%n%t erlsa efgﬁze Wembefore
aie isathexd @fidy e, eticqi iohed@ired tVBbath édin dﬂ&ﬂﬁ@%@ﬁeﬁﬂ%ﬁfésents a

Y' contains a_protecting %roup P1 as defi
ROMB et Rsrain Rerig othst thae A 3¢Wﬁﬁaﬂéﬂh when it is desired
to obtain conmpounds wherein Y represents a

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

which are of relative configuration trans :

@)

WO Ak—Ar (1a),

wherein R, Ry, R3, Ry, X, n, Y, Z, Ak and Ar are as defined for formula D,

- 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) :
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5 group NR7 wherein R7 is other than a hydrogen atom
to yield conpounds of formula (la), a particular case
of the conmpounds of fornula (1), which are of relative
configuration trans : I--," Y -~"'n O Ak-Ar wherein RI,
R2, R3, R4, X, n, Y, Z, Ak dfid- Ar are as defined for
formula (1), 10 - or which conpound of fornula (Va) is
oxi di sed, when it is desiyed to obtain conpounds of
formula (1) of relative conkiguration cis, to yield the
racem c conmpound of formulg|(MIl) : -71 (Miii),
wherein R, R2, R3, R4~X )nn and Y' are as defined
her ei nbef ore, whichRis reéduced to the correspondi ng

al cohol , the diastereoi soners of which are separated,
and the i sonefe MyO of relatiye
configuration ci ed : (Wb), 5 Mr ei n R1,

R2, R3, R4, X Y [ [
whi ch is reacked P fpound of formula (VI) as
defined hereinbefore to yield the conmpound of formula
(VI1b), of relativeRrgonfiguration cis : 10 wherein R
R2, R3, R4, X, n, Y, Z Ak and Ar are as defined

haeeinRE Rl R;, Ry7R, B &l Ysardgpasiirahedindefile,Y’ contains
a protecting group P1 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 :

(D

(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 :

o)

O— Ak—Ar (VlIb),

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



and is then alkylated, when it is desired to obtain

conpounds wherein Y represents a group NR7 wherein R7

is other than a hydrogen atom to yield conpounds of

formula (Ib), a particular case of the conpounds of

formula (1), 5 which are of72elative configuration cis
wherein R, R2, R3, R4, X Y, Z n, Ak and Ar are as

defined for forrmula (I), which conmpounds of fornul ae

(la) and (1b) may be purified according to a

Efé\#ﬁl}eﬁtde@mqicteqowi(iPm IC #pnigisteplotictng srauwpeP s epdefated diereinbefore

[ ' t.hel r_optical isoners and.are
ARE DL 18R, B B BB o Bt BT i & gprgpons o
groupNRBekeitindgl ik ythec trphahli®gedstoth, 9. Pharmaceuti cal
conposition conprising, as active ingredient, a
conpound according to any one of clains 1 to 7, in
B nat ' r eyti cal |
KPRl afintt b oo R iU BRERS b Bpungs o yrmuta ),
5 whihcue ofrebdtive oomfih@at{dn)ciaccor di ng to any one of cl ains
1to 7 in the manufacture of nedicanents for use as
serotoni n reuptake inhitidors. 11. Use of compounds of
formula (1) according/to any one of clains 1 to 7 in
the nmanufacture of dic nts for use as serotonin
reupt ake inhibitorg an 1'"ant agoni sts. -73 12. Use
of conpounds of fo laJ(l) according to any one of
clainme 1 to R,\dn 2nUf agour gk-ohr medi cappnt s for
use in the trealp yf essive states, anxiety
states, inpulsi , aggressive behavi ours,
drug abuse, o0bhe Al petite disorders, pain and
inflannatioﬁﬁ denmenti as,”™ psychotic states, disturbances
of chronobi ol ogical, 5 rhythnms, nausea or
gastroi ntestinal disorders.

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

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.



