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tr eat mentpigéridine9t deopylidine g pi?@.%m&déﬁvawei,hﬁeiirfmb Arlatiod @d use
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maj or step forwa In the treatnent depressi ecause ave fewer

and | £ss comuining thesteconigonatisambiip ase thetenf for the tréamannof disordersastidistagysessant
‘(tricyclics and non-selective MAO i nhibitors The side effects associated

wi th fir 5espeRsivs @rthe imnhibition o peetonht re-uptakes Jgn cempeunds«f thsipyentinsralso
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weeks of yteRporaiY trédtfemasTRieprkyion 0 Produce the therapeutic effect. The

| ate onset of action is a significant problem particularly in the

treatment of patients with severe depression and suicide potential.
Further, one in three patients are not responsive to SSRIs. 25

El ect? opMAEKBTBRdcal experiments in rats have shown that acute

adm nistration of SSRIs reduces firing of 5-HT neurons of dorsal raphe
nucl eus in the rodent brain, whereas sustained treatnent with SSRI s | eads

t 0 nor malSeleativeserofonih@r SHHTwpupake iihititors (SSRIspsidh as irioketivee, pAvokerid, i us,
L. et al, Naunyn-Schm edeberg's Arch. Pharmacol. 1995, 352, 157; Gartsi de.
S.E. et &ertrape, fluvopgminecang cltalopam represent ygwior stepgarwarg in ghe tsgatmentiafyn
depression because they have fewer and less severe side effects compared to first
15  generation antidepressant (tricyclics and non-selective MAO inhibitors). The side effects
associated with first generation antidepressants are such that they cause some patients to

withdraw from treatment.

SSRIs and all other antidepressants currently available suffer from a serious drawback in
20 that several weeks of treatment are necessary to produce the therapeutic effect. The late
onset of action is a significant problem, particularly in the treatment of patients with severe

depression and suicide potential. Further, one in three patients are not responsive to
SSRIs.

25  Electrophysiological experiments in rats have shown that acute administration of SSRIs
reduces firing of 5-HT neurons of dorsal raphe nucleus in the rodent brain, whereas
sustained treatment with SSRIs leads to normalization of the firing activity of the 5-HT
neurons (Arborelius, L. et al, Naunyn-Schmiedeberg 's Arch. Pharmacol. 1995, 352, 157,
Gartside. S.E. et al. Br. J. Pharmacol. 1995, 115. 1064: Chaput. Y. et al. Naunvn-

30 Schmiedeberg's Arch. Pharmacol. 1986, 33, 342).

Further, it has been shown that the recovery of the firing activity of 5-HT neurons is linked

to desensitization of somatodendritic 5-HT, , autoreceptors (Le Poul, E. et al, Naunvn-
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1995 352, 141; Invernizzi, R et al, Eur. J. Pharmacol. 1994, 260, 243).
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agent c api d desensitization or inhibition of the 5-HT, A receptor
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“mechani smwoul d | ead to rapid onset of antidepressive
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of a CO%H%M%DH?, A receptor antagonists inhibit the decrease in firing caused by acute

administration of serotonin reuptake inhibitors.

15

Further, treatment with a combination of pindolol (a well known 5-HT, , receptor and B-

adrenoceptor antagonist) and SSRIs has been evaluated in clinical trials.

A remarkable improvem

ent of the mood of patients was reported within one week. In

addition, combined administration of pindolol and an SSRI was shown to have a good

20  effect on patients who w.

ere non-responsive to treatment with currently available

antidepressants (Artigas F. et al., Arch. Gen. Psychiatry, 1994, 51, p 248-251 and Blier, P.
etal., J. Clin. Psychopharmacol. 1995, 15, p 217-222).

Several patent applications have been filed which cover the use of a combination of a 5-

25  HT,, antagonist and a serotonin reuptake inhibitor for the treatment of depression (see EP-

A2-687 472 and EP-A2-

In EP-A1-529 462, certai

714 663).

in 1,4-benzodioxan derivatives having the general formula
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25 HT, A antagoni st and a serotonin reuptake inhibitor for the treatnent of
depression (see EP- A2-687 472 and EP-A2-714 663). |In EP-Al-529 462,
certain 1o b@sagsi oxan derivatives having the general for geEnBofdaiisN VIO
00/ 43382 PCT/ DKOO/ 00026 3 wherein B ig an optional |y substi Thyiobls

i ndol -3-yl group and Qis C' H2,, whereinnis 1, 2, 3, 4, 5 or 6 are

di scl osed. These conpounds are said to have serotonin agonistic and

serotoni_n _ant ggloni sti.c acti gi ty as well as serotonin reuptake inhibiting
activity Sha 58808“9:%33]%?1“ stituted indaldrylesoumend QépCdis aesinnis 1, 2, 3,
ant i psyghotd i I G roprotective .agents. In US
atent b & 585 DsiopThEB i dnndiibe s LP8BERIER g,

“i ndazol esrptodin amadgdrisiksacanily as Relabysth@ ' i ifi i i t he
formula 10 (CH2) ,4gﬂ|\l\_ N- Ar Ny R2 wher ei nn;(ﬁﬁ{egyﬁké—kmﬂ)l{g%&%m%@& tgrge-CO;
and Ar Msefphas-asxjplytigss amgidepressntsz antipsgchcfics,cantihGbértensisegjand i s 1, 2, or 3.
‘15 Thes%er%ﬁn{@ﬁ?&{@ Sredl8 tvaI uabl e 5-HTI A receptor |igands. Object of the

| nventi on IS hE a(%ﬁ‘é‘ct of the present invention to provide conpounds
Wi th potent serotonin 20 reuptake inhibiting activity as well as

ant agoni stic properties at 5-HT, A receptors. Such conpounds may be useful
as fast InbiSqatant Nuc 5i008,948 JPerrogeari et hlodistloge telfad fABles Ahd@ll&chd ve

di sordets, . such 3\3 d%gr ssj on,  psychosi s, anxiety disorders including
gener al 1BdJgnes and d;35 p depxatives dhesenfdaringdhe fgmulae conpul si ve di sor der,
and eating disorders. WO 00/43382 PCT/ DKOO/, 26 :

(CH2)4'N N—Ar
_/

10
wherein X is -CH-, -CH,-, -NH-, or -CO-; and Ar is

Y. Z
Z
\(CHZ)n

wherein Yis O, orS,Zis O, S, or -CH,-, and nis 1, 2, or 3.
15 These compounds are valuable 5-HT,, receptor ligands.

Object of the Invention

It is the object of the present invention to provide compounds with potent serotonin

20 reuptake inhibiting activity as well as antagonistic properties at 5-HT,, receptors. Such
compounds may be useful as fast onset of action medicaments for the treatment of affective
disorders, such as depression, psychosis, anxiety disorders including general anxiety

disorder, panic disorder, obsessive compulsive disorder, and eating disorders.



A further object of the present invention is to provide a pharnmaceuti cal
conposi tion conprising the above conpounds as active ingredients. 5 10 (1)

any of itsygo@gagpmers or any nmxture thereof, or an acid gdimkeboss t
thereof , wherein Bis C, .,o0-alkylene, C2_ Oalkenyleneo 028

CZ 10-al kynylene; 15 X is -0-, -S, of -CRAR5-; and Y is - CR6R -,

- CR6R - @RfiRther object diRhe-fidserit lmenffoxamo rcwi&@ Rdrmd SbHcal 4=CRS-, or
- CRA=CR5-CR6R - Z is -0-. of -S \ﬁ cB Kot) %”**‘h“*“‘?ﬁed line

is an oﬁPF’cPﬁlémgHB%POVE@OPwOURb asRﬁthﬂngrdd‘lenﬁst R9 are each i ndependent |y
sel ected from hydrogen, halogen, trifluoronethyl, Cl1_6-alkyl, C _6

al kenyl, C2.6 al kynyl, C3.; cycloal kyl, C3_7-cycl oaI kyl-C,.6 alkyl,

-C, _6- al Iswhymafy ofithelIayeidio®. amno, C .6 al kylam no, C _6 dialkyl am no,
phenyl am no or phenyl-Cl_6 25 al kyl am no wherein the phenyl group may be
subsfi tuted, acyl am no, hydroxy, -SH, cyano, nitro, -COOR s, -S02-R 9 and
‘Sunmar y of the J nventi on The invention then, inter alia, conprises the
fol | ow eép%eﬁxgog:f heny, inzer ff{an spmprises the followingslane ox atcombjrntiopyr i di ne or

pi perazi ne derivative having the fornmula: WO 00/43382 PCT/ DKOO/ 00026 5

C .6 alkyl substituted with a substituent selected from hal ogen, Cl1_6

al koxy, ACpipéridinkytetratyalropyridine or piperazine derivative having the formula:

10 Y )

any of its enantiomers or any mixture thereof, or an acid addition salt thereof,
wherein
B is C, j,-alkylene, C, ,-alkenylene or C, ,,-alkynylene;
15 X is -O-, -S-, or -CR*R*-; and
Y is -CR°R’-, -CR°R’-CR’R’-, or -CR*=CR’-; or
X and Y together form a group -CR*'=CR®-, or -CR*=CR*-CR‘R’-;
Zis -O-, or -S-;
Wis N, C, or CH, and the dotted line is an optional bond;
20
R%, R’, R%, R’, R® and R’ are each independently selected from hydrogen, halogen,
trifluoromethyl, C, s-alkyl, C, ;-alkenyl, C, (-alkynyl, C,.-cycloalkyl, C, ;-cycloalkyl-C, -
alkyl, C, ,-alkoxy,
C,.c-alkylthio, amino, C, s-alkylamino, C, (-dialkylamino, phenylamino or phenyl-C, -
25 alkylamino wherein the phenyl group may be substituted, acylamino, hydroxy, -SH, cyano,
nitro, -COOR ',
-SO,-R" and



am no, Cl.6 al kyl am no, Cl.6-di al kyl am no, acyl am no, hydroxy, -SH, cyan,
nitro, - OOOR 8 and -SO,-R19; 5 R 8 is hydrogen, Cl.6-alkyl, C2.6 al kenyl,
C2. 6 al kywploo/s4xdzeny! or phenyl-Cl.6 al kyl wherein the pheﬂyﬂ-mgbmu@gﬁ may be
substituted, am no, Cl.6 al kylamno ors Cl1.6 dialkylamno, and R9 is C .6
al kyl, amno, Cl.6 alkyl am no, C, .6-di aI kyl am no, phenyl or phenyl-C _6
al kyl ﬂnealéwhswhsatumewh agubnnm:nmlem ﬁuﬂnshajldgeh;a@, cdlRoxy, IG5 -alkyithies| i C
ring se ? fr R14 gﬁ 11 \'T or R 16 14 EE3 2 E1 R R15 RI16
417 (la ylaming acaming, #%WM, -S, cxanoppitro, €,  CR12 and
CHR13, @mbglhgmplgggeﬂw 15 I|ne i ndi cates an optional bond, provided that E2
and E and/or E may not simultaneously be 0, or S; R, R2, R3, R12, R13,
‘R14, R15, R16 and R' are each |ndependently sel ected from hydr ogen,
haI o] en t.rifluoroneth 6-al kyl, C2.6 al kenyl, C2.6 al kynyl,

9 R"ds hygrogerss- -2 ftyl arailémm z@-aécyawk;phenxtor ehmyt@qy-an«yywmm

'forrryl a I al k cyl am no,

al koxycar o Bﬂewlﬁb{lﬁ m%nbér?(s)@ ﬁ ?f(]n g:' - élkYga‘%}PRéf gm H’&B‘é’? 01 a4 | no

C, . 6-di al kyl am nocar bonyl am no, nitro, cyano and -S02-R19, wherein R19 is
C .6-alkyl, amno

R"is C, (-alkyl, amino, C,.c-alkylamino, C, (-dialkylamino, phenyl or phenyl-C, ,-alkyl
wherein the phenyl groups may be substituted;
10

A is a bicyclic ring selected from

R14
15
E1 R 1 R14
| E R
e or et |\ _/__R15
\
g3 18 N3 d
R E /\Rw
17
R (Ta) (Ib)

wherein E', E* and E’ are selected from O, S, N, NR"', C, CR? and CHR", and the dotted

15 line indicates an optional bond, provided that E? and E' and/or E* may not simultaneously
be O, or S;

R, R’, R%, R, R, R" R*, R'" and R" are each independently selected from hydrogen,
halogen, trifluoromethyl, C, ,-alkyl, C, c-alkenyl, C, (-alkynyl, C,.-cycloalkyl, C, ,-

20  cycloalkyl-C, ,-alkyl, C, (-alkoxy, hydroxy, formyl, acyl, amino, C,¢-alkylamino, C, (-
dialkylamino, acylamino,
C,s-alkoxycarbonylamino, aminocarbonylamino, C, s-alkylaminocarbonylamino,
C,.s-dialkylaminocarbonylamino, nitro, cyano and -SO,-R", wherein R* is C, (-alkyl,
amino,

25 C,salkylamino, C, (-dialkylamino, phenyl, or phenyl-C, (-alkyl wherein the phenyl groups
may be substituted;

R" is selected from hydrogen, C, c-alkyl, C, s-alkenyl, C, c-alkynyl, C, ,-cycloalkyl,



25 C 1.6 alkylamno, C _6 dial kyl am no, phenyl, or phenyl-C, -6-al kyl
wherein the phenyl groups nmay be substituted; R' is selected from
hydr ogen, we ooftssdaky!l , C2. 6 al kenyl, C4.6-al kynyl , C3.; cycbgqm}dmb,ooo\ﬁ\p
00/ 43382 PCT/ DKOO/ 00026 6 C3.7-cycl oa kyl-C . 6-al kyl, phenyl or
phenyl - C1_6- al k}é wherein the phenyl group may be substrtut ed, acyl,
for rryl SnarcydosikyhQ, c-alkwb ehwymgphmytag ﬁa]kbrkyhereﬁfﬂlépher@l gﬁy@lﬂiy}lmﬂ no,

h I gl kyl wh th h I
ey be SRR aPL RS e rSBak Y hersin & Zisc coiomino, o lkyiahisan ent
1o 1y anm ol phy PoSRIPLE! ARGV Rep(hE b RGOS ot e

pr esent ihvent on to a coh’b ere fromthe
‘groups etfbstioatedjl a (1c), (1d) and (le) R14 R15 or Rte 15 (1d) Ft17 (le)

wherein E E2, E3 and R14, R15, R16 and R' are as defined in claim!| and

E5 i3 N, C or In a further enbodi nent, the present invention rel ates
'to a co i in Arss edfromthe r oups
o COTREA Wi A ULl oo 91 £ LR B
aIn
: | N
S
\”/\/(m
10
In one embodiment, the present invention relates to a compound wherein A is selected
from the groups of formula (Ic), (Id) and (Ie)
R14 R14 \ R14
E R16 E! RS Es RS
2 —_5" 2
E\ . or E . or E\ .
E R8 E R6 E R'8
/ RY (ic) R" (1d) RY (le)
15 '

wherein E', E?, E’, and R™, R, R'* and R"” are as defined in claim 1 and E® is N, C or
CR",

In a further embodiment, the present invention relates to a compound wherein the bicyclic

20 ring A is selected from the groups (If) to (Ig):



GIn) N (1P) which is attached to the remai nder of the conpound of fornmula
(1) via a carbon atomor a nitrogen atomin any of the two rings and 5
wherein t{@ ebpisgrd |ine is an optional bond, E6 is 0 or S, kN any
of the carbon atons in the ring may bge substituted with aﬁsﬁg?w?ﬁéeﬁk
substituents defined for R2 - R' above, and wherein the nitrogen atons in
the ring may be substi with any g he substitue defi ned above for
R'. 10 In a prefgrred! 'neng,_ﬂﬁmnt [ :vegrlpnr ates to a
conmpound wher ei nE‘Ai \th,doup f f'o—rrru: a;;"l h), ‘E( 1Y) Jor . In a nore
preferred enbodi mewt, t Rroesent\hfﬁe #opgr el ates 10 Cafypound wherein A
is 15 a group of formula (1h) wherein E6 is 0. Such conpound is preferably
-attached to the renaind of the derivative of formula (1) via position 3
in the five-nmenb I. In a odi nent, t esent invention

relates to a conpourrd ren Alis | | of flor 20 WD 00/ 43382
'8 In a final enbd] nef e preEsent Anv ion nel at
wherein Bis ClL 6 al kyl ene, ®, . 6-arkeny*ené) or C2e

.conpound

-a nyikene; X is -0-,
or -S-; and 5 Yis -CRBR-, -CRBR-CRR9-, or -CR6=CR -; and Zis -0-, or
-S-; Wis N, C or CH PCTIDKOO 00026 R6, R, R and RO are each
i ndependent |y selecte hydrplgg-en.,_l_ha.Lo.gen, t,{i fluptro hyl ,

; | |
N\/\/ E"'\N )\/(ln) N\E° )\/(Io)
(Im)

_Q P
\N/\/(Ip) |

Nl
|
N

0

(Ia)

which is attached to the remainder of the compound of formula (I) via a carbon atom or a

nitrogen atom in any of the two rings and

5
wherein the dotted line is an optional bond, E° is O or S, and wherein any of the carbon
atoms in the ring may be substituted with any of the substituents defined for R'? - R"’
above, and wherein the nitrogen atoms in the ring may be substituted with any of the
substituents defined above for R,
10

In a preferred embodiment, the present invention relates to a compound wherein A is a

group of formula (Ih), (Ij) or (Ig).

In a more preferred embodiment, the present invention relates to a compound wherein A is
15 agroup of formula (Ih) wherein E°® is O. Such compound is preferably attached to the

remainder of the derivative of formula (I) via position 3 in the five-membered ring.

In a further embodiment, the present invention relates to a compound wherein A is a group
of formula (If).

20



10 C1.6-al kyl, C,_6-al koxy, Cl1.6 al kylthio, amno, C, .6-alkylamno, Cl1_6
di al kyl am no, phenyl am no or phenyl-C, . 6-al kyl am no wherei n the phenyl
group may gt i tuted, hydroxy, cyano, nitro, -COORle, p¢ 3 nd
C 6 al kylv@g(gsti tuted wth hal ogen, G _6 alkoxy, CL.6-al k§ﬂ§aﬁ‘d&"8‘%§no,
Cl 6 al kylam no, C, .6-dialkylam no, acylam no, hydroxy, cyano, nitro,

- COOR1 812 fisgiznib@imas, fRbPressntiyvemivpaiclafes 162 abiy bunc?x@h{}& C _6 alkyl am no
or ClL.6-dialkylamno; R9is C -6 -alkyl, amno, C Kyl am no or
Cl6-di al kylamno; 20 R, R -, R3, R12, R' R14, R15, R16 and R' are each
i ndepen A &d dro I ogen, trifluoronethyl,
Cl. 6- al g;i?ﬁ,%’:aﬁ(gieglﬁ i‘f“%{y r’ﬁ“ﬁﬂ‘ '@FQG al kyl anino, C .6
-di al kyl Xnis RO, omi-iSr:qmand cyano; and R' is selected from hydrogen,
Cl. 6-al k Rhenyl or phen}/ - Cl. 6-al kyl wherein the phenyl 25 group may be
subst i tﬁ’ylédc aRsy,I -CR'BI-R Raner -CRG=CRI9andvherein R 9 is C _6 al kyl, anino,
'Cl. 6- a or Cl_6-dial kyl ami no. Specific conmpounds of the invention
are conpo n 3 5§ ected from 1-El ,4-Benzodi oxan-5-yl]-4-[ 1-(inden-
| -yl') - 4nbisty] ¢ irieggazi ne, 30 1-[ 1,4-B enzodi oxan-5-yl]-4-]
1- (i ndan- 1-y] )-I -but en- 4-yl ] pi perazine, 1-{1 ,4-Benzodioxan-5-yl]-4-]
1- (i ndan-1-yl)-4- butyl]p| perazine, 1-]
1, 4- Benép%lg?ﬁgn 5-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine, WO
00/ 4338 @ezeclymdgpqnd@_ntw Blactesdirom dyd®gyh, halbge; tfiftubtangsthyienz of

Eeﬁgtg? éﬂkxl?’lf‘yf/ﬂ]éﬁy (g‘ ‘K‘%ﬂqlf:l lﬁ‘?}%ﬁé&r%fﬁtﬁl%a@mﬁ?b Fet‘ﬁ';‘i‘uﬂylﬂ“ﬂ)‘@Pazi ne, 1 [
o o e oSN SO AL

4- Benzodi oxan- 5-yl ] met hyl benzo
[ 1, @B@ﬂ&b@b’mmt&,ycm 2—S(1§—thambbenzof uran- 3-yl ) et hyl | pi per azi ne

1, 4 Be 0 X 6- net hyl benzof ur an- 3-yl ) et hyl i perazi ne,
r‘iﬁyldsu(l)ast"at te‘ré \Xltll haﬁo E, - oxgll, C,.¢-alkylthio, ammg/, ,6-a1kyyla]urFI1nFc)>

C,.¢-dialkylamino, acylamino, hydroxy, cyano, nitro, -COOR™® or -SO,-R";

1
1,
1-
1-[

15

R" is hydrogen, C, ¢-alkyl, amino, C, ,-alkylamino or C, c-dialkylamino;
R" is C, (-alkyl, amino, C,.c-alkylamino or C, (~dialkylamino;

20 RYR% R R RP R™ RY R'and R are each independently selected from hydrogen,

halogen, trifluoromethyl, C, (-alkyl, C, (-alkoxy, hydroxy, amino, C,s-alkylamino, C, .-
dialkylamino, nitro and éyano; and

R'! is selected from hydrogen, C, .-alkyl, phenyl or phenyl-C, ;-alkyl wherein the phenyl
25  group may be substituted, acyl, formyl and -SO,-R'®, wherein R" is C, (-alkyl, amino, Cie

alkylamino or C, (-dialkylamino.

Specific compounds of the invention are compounds selected from
1-[1,4-Benzodioxan-5-yl}-4-[1-(inden-1-yl)-4-butyl]piperazine,

30 1-[1,4-Benzodioxan-5-yl]-4-[1-(indan-1-y1)-1 -buten-4-yl]piperazine,
1-[1,4-Benzodioxan-5-y1}-4-[ 1-(indan-1 -yl)-4-butyl]piperazine,
1-[1 ,4-Benzodioxan-5-yl]-4-[2-(5-ﬂuorobenzofuran-3-yl)ethyl]piperazine,



1-[ 1, 4-Benzodi oxan-5-yl]-4-[2-(benzofuran-3-yl)ethyl]piperazine,

1-[2- (5 Chl or obenzof uran-3-yl)ethyl]-4-[ 2, 3-di hydrobenzofuran-7-yl]-1,2,3,6
- tetrahyc{rd)@y‘ﬁggl ne, 10

4-[ Benzofuran-7-yl]-1-[2-(5-fl uor obenzgfur an-3-yl)ethyl]- 1PSTIEK80/'[0%0'[2?ahydro
pyridine, 1-[ 1,4-Benzodi oxan-5-yl

]-4-[ 2- (17flc4wBenmmmaaylam=@ (61 2 r OB} DB B%hARE.3- ))fq

1, 4- Ben I oxap- i‘ldh 4-%3 7-chl oroben[zngauran- - f’r%"y'lﬂ‘ eﬁ?zﬁréer azi ne,
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‘enzodl oia[r]l 4Bgnzodjoxag-5-yi] é@dﬁdﬁ@hlwmwmﬂhﬂmmlpw perazine 1 -

1,4-B n- -1 -butyl erazi ne
1 penad enemdnata sl 4o RGBSR AR | DUy TP per e
- but yl | A-HRe(GeZhlosobfizokutfan-3-yl)ethyl -4-[2 3- dlhydrobenzofur
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1-[1,4-Benzodioxan-5-yl]-4-[4-(4-methylbenzofuran-3 3-yl)-1-butyl]piperazine
1-[1,4-Benzodioxan-5-yl] -4-[4-(4-chlorobenzofuran-3-yl)- 1-butyl]piperazine
20 1-[1,4-Benzodioxan-5 -y1]-4-[4-(7-chlorobenzofuran-3-yl)-1 -butyl]piperazine
4-[1,4-Benzodioxan-5-yl]-1 ~[2-(5-fluorobenzofuran-3-yl)ethyl]-1,2,3 ,6-tetrahydropyridine,
4-[1,4-Benzodioxan-5-yl]-1 -[2-(5-fluorobenzofuran-3-yl)ethyl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-hydroxymethyl-1,4-benzodioxan-5-
yllpiperazine,
25 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-cyano-1 ,4-benzodioxan-5-yl]piperazine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -{2-trifluoromethyl-1,4-benzodioxan-5-yl]piperazine
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-(ethyl-oxo-carbonyl)-1,4-benzodioxan-5-

v yl]piperazine,

1-[2-Carbamoyl-1,4-benzodioxan-5-y1]-4-[2-(6-Chloro-1H-indol-3 -yDethyl]piperazine,
30 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylcarbamoyl)-1,4-benzodioxan-5-
yl]piperazine,

1-[2-Amino-1,4-benzodioxan-5-yl}-4-[2-(6-Chloro- 1H-indol-3-yl)ethyl]piperazine,
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ylethyl]tetrahydropyridine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl}-1-[2-(N, N-dimethylamino)-1,4-benzodioxan-5-
yljtetrahydropyridine,

20 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-hydroxymethyl- 1,4-benzodioxan-5-
yl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-cyano-1,4-benzodioxan-5-yl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-trifluoromethyl-1 ,4-benzodioxan-5-yl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl]-1-[2-(ethyl-oxo-carbonyl)-1,4-benzodioxan-5 -yl]piperidine,

25 1-[2-Carbamoyl-1,4-benzodioxan-5-yl1]-4-{2-(6-Chloro-1H-indol-3-yl)ethyl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylcarbamoyl)-1,4-benzodioxan-5-
yllpiperidine,
1-[2-Amino-1,4-benzodioxan-5-yl]-4-[2-(6-Chloro-1H-indol-3-yl)ethyl]piperidine,
1-[2-Acetamido-1,4-benzodioxan-5-yl}-4-[2-(6-Chloro-1 H-indol-3-yl)ethyl]piperidine,

30 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]}-1-[2-(N, N-dimethylamino)-1,4-benzodioxan-5-
yllpiperidine,
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H i ndol - fe li}é?fﬁ ®i per azi ne, N i ndol - .
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{- ][ 2, 2- Ew( gl(hmmasmmyl))hi banm:jmmu+5@>yﬂn4-§2~w -¢hlérd- PH{ifidgliB-or o- 1

t etrahyd ne
If-l[gd(zjl @ﬁ%e{%‘fli{ ﬂé)‘é}f %ﬁﬁxy{ﬁjpyrh ioenzodi oxan-5-yl]-4-[2-(6-chloro-1
Ifl[gl@ gl é?tsz-gﬁigﬁg&xiﬁgl%%ﬁ ﬁgﬁ%epﬂ idli gﬁcgrgn% ‘Wﬁnzﬂd‘f’ﬁmt'g chl or o- I H- i ndol - 3-
IyI )it Byl}]lhgtpahyﬂmpyadlni@I [gr(G Chloro-1 Hindol-3-yl)ethyl] -1-[2,2-dicyano-
1-[2, e&ZE?( 15t Q%}%%Fws'l))mban@émm%xw [B-(pchlotof1RL-{ndlokB4 or o- 1

d

T—I[gdoI I%a)‘%g"tl#% yayd%dglga;ll)ni 4- benzodi oxan-5-yl]-4-[2-(6-chloro-1
H-i ndol -13[2,2-Bis(ethyl-oxo-carbony!)-1,4-benzodioxan-5-yl]-4-[2-(6-chloro-1H-indol-3-

15 yl)ethyljtetrahydropyridine,
1-[2,2-Bis(hydroxymethyl)-1,4-benzodioxan-5- y1}-4-[2-(6-chloro-1H-indol-3-
yl)ethyl]piperidine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2,2-dicyano-1 ,4-benzodioxan-5-yl]piperidine,
1-[2,2-Bis(trifluoromethyl)-1,4-benzodioxan-5-y1]-4-[2-(6-chloro-1H-indol-3-

20  ylethyl]piperidine,
1-[2,2-Bis(ethyl-oxo-carbonyl)-1,4-benzodioxan-5-yl]-4-[2-(6-chloro-1H—indol-3-

yDethyl]piperidine, or a pharmaceutically acceptable acid addition salt thereof.

Particularly preferred compounds are
25 1-[1,4-Benzodioxan-5-yl]-4-[1-(inden- 1-y1)-4-butyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[1-(indan-1-y1)-1-buten-4-yl]piperazine,
1-{1,4-Benzodioxan-5-yl]-4-[1-(indan-1-yl)-4-butylpiperazine,
1-[1,4-Benzodioxan-5-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[3-(6-fluorobenzo[ 1 ,2Jisoxazol-3-yl)-1-propyllpiperazine,
30 1-[Benzofuran-7—y1]-4-[2-(5-ﬂuorobenzoﬁ:ran—?,-yl)ethyl]piperazine,
1-[1,4-B enzodioxan—S-yl]-4-[2-(6-chloroindazol-3-yl)ethyl]piperazinc,
1-[1 +4-Benzodioxan-5-yl]-4-[2-(4-methylbenzofuran-3-yl)ethyl]piperazine,



yl)ethyl ] pi peridine, or a pharnmaceutically acceptable acid addition salt
thereof. Particularly preferred corrpounds are 25 1-[1

, 4- Benzodmaxeimsasy! 1 -4-[ 1-(inden-1-yl)-4-butyl]piperazi ne’PC?ﬂdKO(l/OOOZG

1, 4- Benzodi oxan- 5- yI] 4-[ 1-(indan-1-yh)-1-buten-4-yl]piperazine,

1, 4- Benzodi oxan-5-yl]-4-[ 1-(indan-1 -yl)-4-butyl]piperazine, 1-]

1, 4- BenZddidoRerealignan- 54ylE-2-[@5(5fdhlmobémnﬁmamse}m)eﬂryy]phﬁtdzyﬂd pi perazine, 1-]

I 2]  soae Basmtiokah- Sy p oy pRas 3 yDethylpiperszine,
1- [Benzqf.[qr@Begzdah(]xaﬂ 5[;1 i%f(lb or0| ng\;lzgtm@%%%’%ﬁ%hyl ] pi perazine, 1-

1, 4- Benzodi oxan- 5- yl] yl]pi perazine, 1-]

1, 4- Benzle[d;%Bmo@quap-ﬁylu-z-[ez(7mud1y$maﬁ@iruséymeﬁ1ymb)lﬁmydel pi perazine, WO
gof 4338§eﬁfbémooif?xgg26ylllé =[BA7chlaspidometheihenzafiven- By i1y propyllpiperaeinazi ne,

10 1o BERE A S b Bt Bty ) Eormpyilbbgirins: ey 1
i:j Eegﬁggé(?gggﬁbﬁﬁo]fﬂmﬁ% ﬁlgets}hp{arp%%ag»&s&&%ﬁﬂﬁh%hjlx blpsperazine, 5 1-[
m(et hy! bésteabydioppriding] and14pBemplfirpi{Teyly2 i [a€S5-flubrdbehzdfuBaz-9DbtyBN, 536l | - 4-[ 3

4- neth enzofuran 3-yl)-1-propyl] pi perazi ne,

1-[ 2- (S%ﬁ?‘fh‘ l(51F=uran 3-yl)ethyl]-4-[2, 3d|hydrobenzofuran-?-yl]-l,2,3,6
- tgpra

4- [EﬁnZ(??ﬂ?gﬁ*‘?““’g“ t%”y?g&é’?bﬁ%‘?% dition salt thereaf. |y et hyl1-1, 2, 3, 6- |
tetrahydropyridine, 10 or a pharnaceutically acceptable acid addition salt

t hereof __ The invention also relates to a pharnmaceutical conposition

conpr i silHg Byeatan alsa gelates to ypharmacquticaloronzpostimnreanprisingal doynppandpf abl e sal t

h f hay,naceu acceptable carrier or diluent 15
T ne;e? urf'ﬁg“gghﬁFngace‘ﬁ@ﬁY ﬁ%ﬂ%&‘ﬁahé‘lﬁF Gt {938t Qnepharmacentisablyund of
f or mul a agdeptaBle éhrrier or diluent

15
In a further embodiment, the invention relates to the use of a compound of formula (I) or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of a disorder or disease responsive to the inhibition of serotonin reuptake
and antagonism of 5-HT,, receptors.

20

In particular, the invention relates to the use of a compound according to the invention or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of affective disorders, such as depression, psychosis, anxiety disorders

including general anxiety disorder, panic disorder, obsessive compulsive disorder, and

25  eating disorders.

In still another embodiment, the present invention relates to a method for the treatment of a
disorder or disease of living animal body, including a human, which is responsive to the
inhibition of serotonin reuptake and antagonism of 5-HT, , receptors comprising

30 administering to such a living animal body, including a human, a therapeutically effective

amount of a compound of formula (I) or a pharmaceutically acceptable acid addition salt

thereof.



pharmaceutically acceptable acid addition salt thereof for the preparation
of a nedicanent for the treatnent of a disorder or disease responsive to
the inhi bisig gefuassh serotonin reuptake and antagoni sm of 5-pErDKo666RE O S-
20 In particular, the invention relatgg to the use of a conpound according
to the invention or a pharmaceutically acceptable acid addition salt
thereof for the preparation of a nedicanent for the treatnent of affective
di sorderls %%uc{}raﬁ depression, psychosis, anxiety disorders including
gener al 1BR3HcpLr, he weRtion rslatis o gimesher for thiseatmentof affeptivesdiserdetissaucher |

and 25 i i : . St i not her.. enbodi pent . t.he present invention
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ani mal lisyder otsbssirantpulivedisordb, ahd bairfERRAEE (BmbAsihf Samidilibh hon O
serotoni n reuptake and antagoni sm of 5-HT, receptors conprising
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PCT/ DKO@e8¥26 I n particular, the invention relates to a nethod for the
treatment of affective disorders, such as depression, psychosis, anxiety
di sorders including general anxiety disorder, panic disorder, obsessive
compul sive disqorder,, and eating disorders conprising admnistering a 5
t her apedtuedgther m@e# yagapimm of ST . seseplormandoterdtonimueuptqie)inkibiting
phanpgac L<Cal.l I diti.on salt. thereof. 1o l'iving ani mal
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15 The compounds claimed herein are considered particularly useful for the treatment of

depression requiring fast onset of antidepressive effect, or a depression which is resistant to

other antidepressants.

Halogen means fluoro, chloro, bromo, or iodo.
20
C,.s-alkyl means a straight or branched chain of one to six carbon atoms, including for

example: methyl, ethyl, propyl, isopropyl, butyl, pentyl and hexyl.

C,.c-alkenyl means a chain of from two to six carbon atoms containing one double bond,

25  including for example ethenyl, 1-,2-propenyl, 2-,3-propenyl etc.

C,¢-alkynyl means a chain of from two to six carbon atoms containing one triple bond,

including for example ethynyl, 1-,2-propynyl, 2-,3-propynyl etc.

30 C,,oalkylene means a chain of one to ten carbon atoms, including for example ethylene,

propylene, butylene etc. C, 4 alkylene is an alkylene group as defined above with up to 6

carbon atoms.



avai | abl e anti depressants. 15 The conpounds cl ai ned herein are consi dered
particularly useful for the treatnment of depression requiring fast onset

of anti dewoaspmbisg ef fect, or a depression which is resistapéTHR0006026"
anti depressants. Hal ogen neans fluoro,4chloro, brono, or iodo. 20 C .6

al kyl neans a straight or branched chain of one to six carbon atons,

i ncl udi keofabirenylongripa ehaimef twb to tenfoathonmtampy tontaiaingramedoubleWont, pentyl and
hexyl . Cz,6,.al a chain of fromtwo to six carbon atons

I
cont ai ni%&%ﬁggﬁmﬁjﬁﬁf ; ylens,propenyieae noptenylensgiontt- alkenwlage is an
| -, 2-pr gﬂ@ﬁmgmenérouﬁapagfﬂ%yajbo% 8‘{‘}‘%?‘3@0’%?3'6i<:ﬁ %?}?ﬁt‘?a{l‘é(:hal n of fromtwo to

six carbon ato cont al ni ng one 5:f or exanpl e
‘ethynyl, 1-,2-propynyl, 2-,3-propynyl etc. 30 C, _10-al kyl ene neans a chain
of one to ten carbon atons, including for exanple ethylene, propylene,

but y enE2-etadkynylens isp rhain of from e taltety tashen afomsontimieg ometipiisorel, wi t h up
to 6 carhon atons, 0/ 43382 PCT/ DKOO/ 0002 14 10- al kenyl ene is a
chain o&cpl\%trl;n% %’rteéﬂnggr Y DG RIORISHeH gy lRRe ¢t bFes BbYRylengisanudi ng f or
exanpl ealRiheeNe Sidlp ab HORRIDANBYE corlththfip) : kenyl ene is an

al kenyl enghgr ou%%ag defi ned abo% coﬁ%a%ﬁ??égkﬁgrn%a?%ﬁ% carbon atons. 5
C2_10-al kynylene is a chain of fromtwo to ten carbon atons containing one

triple pond, , including for exanpl e ethynyl ene, ropynyl ene , butynyl ene
etc. Q_Gv'%%%i;ﬁéﬂ%anﬁgygw albl"lé&}?f&ﬂ%ﬂﬁe@wbﬂh@r 3tog, inpladmecont ai ni ng

from2 ¢ b C, _,-cycloal kyl neans cyclic alkyl of fromthree
ﬁl@:ﬂggﬂ, gﬂ%ﬁiﬂ?&tc

to seven car ,~incCluding 10 cyclopropyl, cyclobutyl etc.
C3_,-cycloalkyl-Cl_6 alkyl is conposed of C3_,-cycloal kyl and C1_b al kyl
wherein C3.7- cycloalkyl and C, _6 alkyl is as defined above. 15 C, _6-al koxy
is -0- apkypymﬁﬂ'@lﬂ.sk%lzylils cempessfl ofi €4l -apaloalkyl@hdaC, glakipil whierein €, 5-S- al Ky

wher e cycloalkyl and C, (-alkyl is as defined above.

15 C,-alkoxy is -O-alkyl where alkyl is as defined above. C, ,-alkylthio is -S-alky! where
alkyl is as defined above.

Acyl means -CO-C, s-alkyl wherein C, (-alky! is as defined above.

20 Amino means NH,.

C,¢-alkylamino means -NH-C, -alkyl, and C, ,-dialkylamino means -N-(C, .-alkyl), where
C,.¢-alkyl is as defined above.

25 C,¢alkoxycarbonylamino means C, ¢-alkyl-O-CO-NH- wherein C, (-alkyl is as defined

above.

C,.s-alkylaminocarbonylamino means C, (-alkyl-NH-CO-NH- wherein C, (-alkyl is as
defined above.

30
C,.c-dialkylaminocarbonylamino means (C, ¢-alkyl),-NH-CO-NH- wherein C,_.-alkyl is as

defined above.



al kyl is as defined above. Acyl neans -CO Cl-6-al kyl wherein C1_6 alkyl is
as defined above. 20 Am no neans NH2. C,_6 al kyl am no neans

-NH-C, _6- abdswbraazend C, _6 di al kyl ami no neans -N-(C, _6 al kyl )perhsovoos 6

al kyl is as defined above. 25 Cl. 6-al kgoxycar bonyl am no neans C, .6

al kyl -0, CO-NHt wherein C _6 alkyl is as defined above. Cl1.6 _

al kyl anf\Rgses hespipiaienyl greemwhich aybecsuibstituitedinedns ayihenyli grow whichlnagl i s as

defi ned, above. 30 C 6 dial kyl am nocarbonyl ami no _neans (C, _6.

ol Kyl 2R ATRSBYEE offFs Bpf et @ Rbstauens Scleded Ferm habosres focomatsz
PCT/ DKO ; us ol a . p ' 1 ubstitute
nmeans a%a%g’g%ﬁob%gﬂ%’sgﬁ ?Eﬂ%ﬁd’b@é'ﬁ g E‘Jggllxl!tnll}%gjf&ﬁ%@g(r‘d}ﬁor ex? ?mrrés with a
‘subst i t medroxwel ect ed form hal ogen, trifluoronmethyl, cyano, nitro, am no,

C .6 alkylamno, C .6 dialkylamno, C .6 alkyl, C _6 al koxy and hydroxy. 5
Exenfbl ary of organic acid addition salts according to the invention are

't hose w | . G ' corhjc, succini oxal,i c,, .
| nose VEklindBR CoreniURI BN o MALNNE I AbEGH oot Bl piie,
pr opi onfutnarfcq bérrolc; ascdbit,witdisic, Sxdlic] Bis-riéth @ﬂésﬁlicg}lﬁcﬁﬂeﬁranégﬁllfoﬁic, mandel i c,
cinnamc, citraconic, aspartic, stearic, palmtic, | faconi c, glycolic, p 10
am nobeefhenedisulfonicantetic, prepivaive taafic saticyliv dittit,asiydonid, lactic,ansiid,c aci ds, as
wel | as th‘i‘?ﬁg- hal ot he.%pég

l.I i nes,. for ,exaqpl_e 8- br onot hegphyl | i ne.
Exenpl aPoH% AOPHRIe & %@éamftlﬁo#mgam QUG H3EMAFIXOliEHE | nvention are

th ' hic 3.C. ; - ' hafic, and
i 01 o hihoBUSIRS i, eeeh ERIBM: andeontylfne acBil (A, B wRIASIOEL P
phar mackalotheaphyflimess fop erirhple Sabromottmoprylline. tEx efplart @ irorgdiiélscid addition

salts according to the invention are those with hydrochloric, hydrobromic, sulfuric,

sulfamic, phosphoric, and nitric acids. The acid addition salts of the invention are

preferably pharmaceutically acceptable salts formed with non-toxic acids.

15
Further, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the
purposes of this invention.

20

Some of the compounds of the present invention contain chiral centres and such

compounds exist in the form of isomers (i.e. enantiomers). The invention includes all such

isomers and any mixtures thereof including racemic mixtures.

25 Racemic forms can be resolved into the optical antipodes by known methods, for example,
by separation of diastereomeric salts thereof with an optically active acid, and liberating
the optically active amine compound by treatment with a base. Another method for
resolving racemates into the optical antipodes is based upon chromatography on an
optically active matrix. Racemic compounds of the present invention can thus be resolved

30  into their optical antipodes, e.g., by fractional crystallization of d- or I- (tartrates,
mandelates, or camphorsulphonate) salts for example. The compounds of the present

invention may also be resolved by the formation of diastereomeric derivatives.



15 Further, the conpounds of this invention may exist in unsolvated as well
as in solvated forns with pharnmaceutically acceptable solvents such as
water, et@gmiaswad the like. In general, the solvated forpgrpi@ossRsi der ed
equi val ent to the unsolvated forns forgthe purposes of this invention. 20
Some of the conpounds of the present invention contain chiral centres and
such cdwisdtionabmeshiogs fonthe mohmpmﬁbpum isoners, knewn esthiose SiRédih thd e,

inventign . i.nclu rs.and any mxtures thereof includi ng
racem c THNASHS gess“?g ‘?ﬁﬁ%‘fﬁ BCIPa‘i’ sediscussed Ry bioauesi At GolleteansS.i Wilen

anti pod@l@«gyanlﬁg &L i on, of onmeric
sal ts thereof an %g#%ﬁ??eg&c? Ve ’amhg)wgﬂp qa%%‘}sa{“iewg‘%f?n&@su cally
-active anm ne corrpound by treatnment with a base. Another nethod for

resol ving racemates into the optical antipodes is based upon chromatography
on af 6}%’(‘&0@1&' ptive compeunds ganalsorequepared rommptidsliydctive staptimsmaterialsyent i on
‘can thus be resolved 30 into their optical antipodes, e.g., by fractional
crystallization of d- or 1- (tartrates, rrandel ates, or canphorsul phonat e)
sal ts f Mhe@ympplukis ofike MOBRUH R Heiprégafe §l§éﬁfthé fois al so be
resol ved by tﬁg formati on of diast er eorrerl c deri va@v&#g%%f43382

PCT/ DKOGo®OSi®g16 Additi onal nethods for the resolution of optical

i soners, known to those skilled in the art, my be used. Such nethods
i ncl ude those discussed by J. Jaques, A Collet, and S. Wlen in

a0 L e R S R g e <2 g Sons, New York

active starting materials. The conpounds of the invention can be prepared
by one of the followi ng methods conprising: 10 a) reducing the carbonyl
groups of a compound of formala (R}

L OY

V)

wherein A, R'-R?, X, Y, Z, W, and the dotted line are as defined above;
15

b) alkylating an amine of formula

R? R!
R® w"' NH
_/
X, 2z

wherein R'-R?, X, Y, Z, W, and the dotted line are as defined above with a reagent of

(VD
20

formula L-B-A wherein A and B are as defined above and L is a suitable leaving group

such as halogen, mesylate, or tosylate;



wherein A, R-R3, X, Y, Z, W and the dotted |ine are as defined above; 15
b) al kylating an am ne of forrmula 20 wherein R-R3, X, Y, Z, W and the
dotted |i Rgpag/fsags defined above with a reagent of forml gdpdkddotf € n A
and B are as defined above and L is a guitable |eaving group such as

hal ogen, mesyl ate, or tosylate; WO 00/43382 PCT/DKOO/ 00026 17 c) reductive
al kyl at i9n ofredectiveiafieylafonfaframalming of formblanherein R -R3, X, Y, Z, W and
the dotted line are as defined above with a reagent of formula K-B -A
wherein A is as defined above, Kis either an al dehyde or a carboxylic

acid group and B' is such a grougg that, - CH2-B' - belongs to the groups

defi ned above by B; d) reducing e doubl e bond of A" of conpounds of
formula 10 (I) wherein R -R3, B, W\ Z, )pq‘—a\nd the dotted line are as
defined above and A" is a grogf X gpul ajkg or Ib as defined above in
which the dotted line represents & bao#fid, I\ order to obtain the
‘correspondi ng 2, 3-di hydro derivati e.g. Z, 3-di hydroi ndol e or 2, 3-

di hydr obenzofuran; e) reducing the_doabl e bond of the tetrahydropyridines
of fornmula 20 WD 00/ 43382 PCT/ DKOOT'®0026 18 XNY, Z (M11) wherein R-R3, A
B, X Y, and Z are as previously defined, in order to(\gﬁtai n the

5 wherein R'-R’, X, Y, Z, W, and the dotted line are as defined above with a reagent of
formula K-B’-A, wherein A is as defined above, K is either an aldehyde or a carboxylic

acid group and B’ is such a group, that -CH,-B’- belongs to the groups defined above by B;

d) reducing the double bond of A’ of compounds of formula
10
R? R!
R® W N—B—A'
X Z
Ny

@)

wherein R'-R’, B, X, Y, Z, W, and the dotted line are as defined above and A’ is a group of

15 formula Ia or Ib as defined above in which the dotted line represents a bond, in order to
obtain the corresponding 2,3-dihydro derivatives, e.g. 2,3-dihydroindole or 2,3-
dihydrobenzofuran;

e) reducing the double bond of the tetrahydropyridines of formula
20



5 correspondi ng piperidine derivatives; f) treating a conpound of general
formula (1) wherein Y is -CR6=CR -, or wherein X and Y together forma
group - CRAvERBa/a3389r - CRA=CR5- CR6R w th a reducing agent i

reduce the doubl e bond, thereby obtaingng a corresponding ?écc?giéﬂﬁm}olb%g
system 10 g) reductive renoval of one or nore of the substituents R -R3 or
R 2-R' in a conmpound of generRfl foRhula (1) in which one or nore of these
substituents are selected fro D br ono, or iodo; 15 h) dialkylating
an amne of forrmula NH2 x"Ygz iA RYR X Y, and Z is as defined

19 wherein A and B are as defi pred e—afid L is a suitable | eaving group
'such as hal ogen, nesylate, orytosyl ate; 5 10 i) dialkylating an am ne of

formula A -B-NH2 wherein A is ay“defined above with a reagent of fornula
(XI'1) wherein R-R3, X, Y, and Z are as defined above, W is Nor CH and
'L is a suitable (Vi)

wherein R'-R%, A, B, X, Y, and Z are as previously defined, in order to obtain the

5  corresponding piperidine derivatives;

f) treating a compound of general formula (I) wherein Y is -CR*=CR’-, or wherein X

and Y together form a group -CR*=CR’-, or -CR*=CR*-CRR’ with a reducing agent in

order to reduce the double bond, thereby obtaining a corresponding reduced ring system;
10

Q) reductive removal of one or more of the substituents R'-R? or R">-R" in a
compound of general formula (I) in which one or more of these substituents are selected

from chloro, bromo, or iodo;

15 h) dialkylating an amine of formula

R NH,

(IX)

20  wherein R'-R?, X,Y, and Z is as defined above with a reagent of formula
L

N-—B—A

X)



| eavi ng group such as hal ogen, nesylate, or tosylate; 15 j) alkylating or
acylating the nitrogen atomof the group A" in formula XIll, -A" x"Yol z
(X)) b -R3, B, X, Y, Z, W and the dotted line jned
above, mbg"/g?sgza group 20 selected;§roma group of for %(f%ﬁ?%(ﬁ@?éﬁ?b as
defined above in which either E, E2, or E3 is NHwth alkylating or

acyl at | Whereisalyend 8 ot ab definddzabBve andihés £ kuitabld Bavit gﬁhb%uah hERMbEG, 9roup
such as_hal .ogen, sylate, or tosylate and Ris as defined above for R' but
not  hy@FOJEH; o T@ﬁ%ﬂssaz PCT/ DKOO/ 00026 20 k) cyclization of conpounds
of formula XIV, HX (XIV) ZH 5 wherein R-R3, A B, W and the dotted line
are as defined above and X is selected fromO or S wth dialkylatng
‘reagenty of diatkyldtinglan¥nline whfok@ua Y i s as defined above and L is a
suitabl e | eaving group as descri bed above; 1) cyclization of a conpound of
forrula XVa or XVb, 10 L NN-B-AR' WNB-A XVa X ZH Yro L XVb

A—B———NH,

(XI)
wherein A is as defined above with a reagent of formula

2
R R’ L
RSQW' \
L
x\Y/z

10
(XII)
wherein R'-R%, X, Y, and Z are as defined above, W’ is N or CH, and L is a suitable
leaving group such as halogen, mesylate, or tosylate;
15 ) alkylating or acylating the nitrogen atom of the group A" in formula XIII,

R® W N—B—A"

\ (XIII)

wherein R'-R, B, X, Y, Z, W, and the dotted line are as defined above, and A” is a group
20 selected from a group of formula Ia or Ib as defined above in which either E', E2, or E® is
NH with alkylating or acylating reagents of formula R°-L, wherein L is suitable a leaving

group such as halogen, mesylate, or tosylate and R° is as defined above for R but not

hydrogen,;



15 wherein R-R3, A B, X Y, Z, W and the dotted line are as defined
above, and L is a suitable | eaving groups as defined above or is an

N-i m dazowo oop33geent af | uor ophenoxy group in order to obtapérini®o/00026
correspondi ng cyclic oxo-derivatives; s cyclocondensation of conpounds of
formula XVla or XVlIb, 20 WD 00/43382 XVla 21 X ZH YrO R6 wherein R -R3,
Re, A K x oyclizatiopofsamppprdsesfomnls Xi¥, are as defined above in order to
obtain the correspondi ng cyclic hydroxy derivatives, or by successive
dehydration to obtain 5 the correspondi ng unsaturated ring system n)
substitution of the hydroxylgzgrougr i n conpounds of formula XvViI, (XVil) 10
wherein R -R3, R6-R8, A B, Z/ W and the dotted |line are as defined

"above, with cyanating reagen or to obtain the correspondi ng cyano
\n0//

derivatives; 0) hydrol ysiks—e Hetwon oin-t-Be—gyano group of conpounds of
formula XVI11, 15 (XVIIl) WO 338\ PCY/ DKOO/ 00026 22 wherein R -R3, R6-
‘R8, A B, X Z, W and the dotted_|ine are as defined above, in order to
obtain the correspondi ng cﬁ’t‘boxyl?"& acid derivati (¥8V)or the corresponding
am nonet hyl derivatives;

5 wherein R'-R’, A, B, W, and the dotted line are as defined above and X’ is selected from O
or S, with dialkylatng reagents of formula L-Y-L, wherein Y is as defined above and L is a

suitable leaving group as described above;

1) cyclization of a compound of formula XVa or XVb,
10
R2 R! R2 R
3 ‘l'l \ ‘I’l \
R W N—~B—A R w N—B—A
—/ /
HX z
" Y/ x\ ZH
Y
T °
L XVa T XVb

15 wherein R'-R’, A, B, X, Y, Z, W, and the dotted line are as defined above, and L is a

suitable leaving groups as defined above or is an N-imidazolyl or pentafluorophenoxy

group in order to obtain the corresponding cyclic oxo-derivatives;

m) cyclocondensation of compounds of formula XVIa or XVIb,

20



5 p) xidation of the hydroxy al kyl chain in conpounds of fornula XX,
(CH2)m R7 HO (XIX) wherein R-R3, R6-R8, A B, X Z W and the dotted line
are as defypeglsaagpve, and in = 0-4, 10 in order to obtai nl?l‘?b](oom 026
correspondi ng carboxylic acid derivatiyes; q) hydrolysis and/or reduction
of the carboxylic function of conpounds of fornmula XX R6 (CH2)m R7 R8 15
R18000 (XX) wher® n RR'-R3, R6-RS, R', A B, K Z rRW and the dotted Iine-
are as defined abpeel and4R = 0-4, in order ba _get the correspondi ng
Crud

carboxyl i ¢ ackd \Lgspecti vel y., WY 00/\4338% PET/ DKOO/ 00026 23
rmula (1) areis o/ as the TPee’base or in

wher eupon the co '
pceut i cally acceptabl e sal \er eof——5 The reduction

the formof a ar
-according to ma?'ﬁod eﬁ is preferably carried th i@Han i nert organic

sol vent such aesdiet hyl ether or tetrahydrofur i& t he presence of
l'ithiumalumniu 6hydri de at reflux tenperature. arting conmpounds of
formula (V), in which Ais 3-ixddol yls, are generally preparegfrom
reagents of formula (VI), 1,3-unsubstituted indoles, and oxalyl chloride
according to known literature procedures. 10 The al kyl ation according to
met hod Byhdr P eqt r F ! | C vent, such as a
sui tably bq???ﬁgkpgpc’g’o]?’”%?ﬁk%’?g@ ﬂp})lrgéi g?da ﬁéﬁr{c%'étg Efe?ﬁeéiraé%g%éneorg?r % base

( pot assiabtai Hreomespording cyictit hydrany depivaives, & by sut@ediee adiyidation to obtain

5  the corresponding unsaturated ring system;

n) substitution of the hydroxy! group in compounds of formula XVII,

R2 R’
R® w N—B—A
X Z
RB
RG
HO R (XVII)
10
wherein R'-R*, R°-R%, A, B, X, Z, W, and the dotted line are as defined above, with
cyanating reagents in order to obtain the corresponding cyano derivatives;
0) hydrolysis or reduction of the cyano group of compounds of formula XVIII,
15
R2 R
R W/ N-—B—A

NC R (XVII)



Aryl pi perazine derivatives of formula (VI) are conveniently prepared from

the 15 correspondi ng arylam ne according to the nethod described by Martin

et al, J. v\geog3aghem, 1989, 32, 1052, or the method descriﬂ&%@m&i&se et

al, Rec. Trav. Chim Pays- Bas, 1988, 5307, 303. The starting arylannes are
ei t her cormerm ally available or are well described in the literature. 20

Aryl t et Mg %I -fe. eBi ¥aZi %Qnd)ﬂlefdntﬂq:tjlllaeamas@ﬂac«ahnm fnrorder to

literat 2 891 66 MEl vain et a . Aner. Chem Soc.
1959, 7§Bﬁ§h§’2 coggrfr %gingn%xy{’ﬁﬁm S?Y%Q’ﬁﬁHﬁﬁ‘ﬁé’ogﬁﬂ%ﬂ%a&én‘?@eqhﬂ hi at ed
W t h Bulderivftlviegwed by addition of 1-benzyl-4- piperidone. Subsequent
treatment with acid gives the N-benzyl -aryltetrahydropyridi ne. The benzyl"
‘group can be renoved by catalytic hydr ogenati on or by treatnment with e.g.
ethyg 25 Chl%%f ive km correspondi ng ethyl carbamate fol | oned
by atidP® or oy el c H’emSCPH}PPPW&%ﬁ9W Biil¥es are either
‘commercially avallable or mell described in the literature. Reagents of
formula L-B-A are either commercially available or can be prepared by
literature nethods, e.g. frag thercorrespondi ng carboxylic acid derivative
by reduction to 30 the hydro derivatives and conversion of the hydroxy
group to the group L by gon onal /met\hods. WO 00/ 43382 PCT/ DKOO/ 00026
24 The reductive aIkyIaB|o 0 -\Mg t oNreBHed c) is performed by
standard literature nethods.F rea n can be perfornmed in two steps,
i.e. coupling of (VI) and th¢ reagent of fornula L-B-A by standard methods
via the carboxylic acid chlon de/or by use of coupling reagents such as
e. g, dicyclohexyl carbodiim Red by reduction of the 5 resulting
am de with I|th|un1alun1nF(;£ dr gde. The reaction can al so be perfornmed by

a standard one-pot procedur Car boxylic acids or al dehydes of formula
K-B -A are either commercicrl |y avail abl e or desg ipped in the literature.
Reducti on of the double bonds according to metho is conveniently
perfornmed by

wherein R'-R’, R*R*, A, B, X, Z, W, and the dotted line are as defined above, and m = 0-4,

10  in order to obtain the corresponding carboxylic acid derivatives;

q) hydrolysis and/or reduction of the carboxylic function of compounds of formula
XX,

R2 R'

R? w N—B—A
X Z
RB
RG
(CHo)m R’
15 R*®o0C (XX)

wherein R'-R?, R®R? R", A, B, X, Z, W, and the dotted line are as defined above, and m =

0-4, in order to get the corresponding carboxylic acids or alcohols, respectively;



10 treatnment with di borane or a di borane precursor such as the

trimethylam ne or dinethylsulfide conplex in an inert solvent such as e.g.

t et rahydr r dioxane from O Cto reflux tenperature y acid
cat al yzed%&ymi’%si s of the internedi ae borane derivati vé’wf’h@“@g” Ect i on
can alternatively be perfornmed by treatnment with sodi um cyanoborohydride
in trif Mh?rméttﬁlq:cmqnndbpf formutaf(Dnexg iveditedasthe flee bage dyin ¢t falnitofa 15

hydr ogenation. Reduction b?f q&r&g doybl e bonds according to nethods e) and f)
i s nmost PEBTRASRIUGRIY Aecepiable,salthersot. by dr ogenation in an al cohol in the
presence of a noble netal catalyst, such as e.g. platinumor palladium 20
The renoval of hal ogen substituents according to nethod g) is conveniently

-per for b atal ytic hydrqgenation_in an al cohol in the presence of a

pal | gd rﬁgheéé‘i‘ﬁf‘%ﬁc%?d‘ﬂﬁt g “ﬁﬁ%ﬂs WfqﬁarLA)'rﬁWé QRt Brandpert prgagic seivedhol  at

el evate | L.ad] [0 . The
QuétLIPEERYPERSr dritet i JRIFESR T the rgﬁscﬁﬁ lilitﬁgfn'il’?ﬂm'ﬁﬁﬁh}' @dggﬁl‘%

‘di al kyl ation of am nes according to net S nos niently

per f or meefluatempemiat cStattmgmempoundssofl formiila (W, ih wiidhvAME 358ddlylasare: -

chl or obenzen?, tol uene, N et hgl pyrrolidone, (dinethylformamde, or

acet oni BFNerally preparedram rrepmis AE fosaulac(MIbrlnkunsubstituted ipdelsnand oxdlybase such
as e.g. ' r . riethylamne. Starting 30 materials for
processé:fs1 E'@%%%Hﬁ?@é?gﬂ%ﬁ#%}%thﬁ‘Trgc%\'llﬁest abl e or can be prepared from
comygrcially available materials using conventional nethods. WO 00/43382
PCT/ DKOO/ 00026 25 The N-al kyl ation according to nethod j) is perfornmed in
an i ner {The@lkydation agcordingtoahetbirbb) is convenientiy pesformedinainddert ergaaicat ures in

t he presence of. base,. M .;ilot afélgum rckgr bonate or  triethylam ne, at reflux
t enper atBVENt SKeh aF A spitaply hoiling gleobel arkstone prefesahipin the preseace af@cbass The
addi ti ony@hsdith cEPbBRRE Br &/ | , elnal dihal o derivative according
to net hg% k%s b)? re??u?()lr%é%%h%&ﬁygﬁggl\%gé@@ﬁ%t to the selected reaction
condi t i duylpiperazink dérvatives of formula (VI) are conveniently prepared from the

1s  corresponding arylamine according to the method described by Martin ez al, J. Med.
Chem., 1989, 32, 1052, or the method described by Kruse et al, Rec. Trav. Chim. Pays-

Bas, 1988, 107, 303. The starting arylamines are either commercially available or are well

described in the literature.

20  Aryltetrahydropyridine derivatives of formula (VI) are known from literature, cf. US Pat.
No. 2,891,066, McElvain et al, J. Amer. Chem. Soc. 1959, 72, 3134. Conveniently, the
corresponding arylbromide is lithiated with BuLi followed by addition of 1-benzyl-4-
piperidone. Subsequent treatment with acid gives the N-benzyl-aryltetrahydropyridine. The
benzyl group can be removed by catalytic hydrogenation or by treatment with e.g. ethyl

25 chloroformate to give the corresponding ethyl carbamate followed by acidic or alkaline
hydrolysis. The starting arylbromides are either commercially available or well described
in the literature.

Reagents of formula L-B-A are either commercially available or can be prepared by
literature methods, e.g. from the corresponding carboxylic acid derivative by reduction to

30 the hydroxy derivatives and conversion of the hydroxy group to the group L by

conventional methods.



benzene or alcohol), in the presence of a base, e.g. potassium carbonate,
triethylam ne or sodium hydroxide in the presence of a phase transfer

reagent (woossdszal ., J. Am Chem  Soc. 1955, 77,5373-537F¢c1/Bkbd/bdoRS: et
al., J. Med. Chem 1985, 28, 1054-1062,,,Dzvinchuk, 10 et al., Tetrahedron

1986, 386-389). Cyclization of keto conpounds according to nethods 1) or m
i s per f diheweductiye alkylation basardingte atethexitc) 3 pdrforaien by \standardditeiaguirs ondi t i ons

(See references, above in thod k, or Thiery, et al., Tetrahedron 1997,
53 (6), %@‘1@23‘?‘2159“‘1‘5“ @&%R?&W% IOt eR s bye-tcoupking @i ViT) anshihe beagent f or med
using a S L [ ri L her.at.e o trinmethylsilyl

trifl uorog?éﬁr?éﬁgs%% o%tzai!tl %arg%{cfmaundrsg%{ @gghrgﬁxﬁﬁ]%%q@glﬁﬂpg%or by use a/fj

{(tri met kyislingeagents suohie uipdaicycloMiyldarbtdFimigd f&iowed%gh%&hc%ﬁwtﬂ&%
28,1054- 1062, Thiery, et al., Tetrahedron 1997, 53 (6), 2061-29/4). 20
Reac?fi oﬁ@Wﬂﬁ&léﬂlmmylumhMoTMamm atso tetpenfdemed byadi ti ons

‘for nitr} rolysis.and-reducti ons ac di ng to thod Q) is,

conveni g{nabﬁ?,rd?ér TPS? ﬁ{%eﬁ_“ﬁ 'g%arﬁﬁ’é’ﬁ{"_ act I(\?é‘%h%ﬁ?rﬁ)f&n@@&ﬁd' RFIthet her or
tetfahy@bﬁﬁﬁ&@&llﬁﬁhﬁ&biédrmekﬁﬂbih'fmﬂl'lﬂg;’a?fgr'_de or alane. 25 Oxidation
according to nmethod p) can be pertforne y using potassium pergamanate in a

sodi um car bonate solution (A Salinbeni & E. Manghisi. J.Heterocyclic Chem
1980, 7:489-492). 3 duction according to nethod q) can be perforned
using i eHPEHﬂnafrfffﬁ? HP&}?RE ageondmeg tg st dsis ap@wenwnﬂmpnefpnmd by

t et nghy . . m ,S0¢,. 195 77.5373- 5375). WO
00/ 41838%%%{# /n%%%lﬁgg%ﬁgé %’%‘L d'?ﬁg,anF ?F%%%gﬁa“c&é‘éﬁ%‘? égﬂ??h“lrlf‘mm Ystrate the

i nvent i diméthylshiide chhgexdhan iheV\8d1eént st astdg R@trahydrofuran or dioxane from

0 °C to reflux temperature followed by acid catalyzed hydrolysis of the intermediate

borane derivative. The reduction can alternatively be performed by treatment with sodium

cyanoborohydride in trifluoroacetic acid, by use of magnesium metal, or by catalytic

15  hydrogenation.

Reduction of the double bonds according to methods €) and f) is most conveniently

perfomed by hydrogenation in an alcohol in the presence of a noble metal catalyst, such as

e.g. platinum or palladium.

20
The removal of halogen substituents according to method g) is conveniently performed by
catalytic hydrogenation in an alcohol in the presence of a palladium catalyst or by
treatment with ammonium formate in an alcohol at elevated temperatures in the presence of
a palladium catalyst.

25

The dialkylation of amines according to methods h) and i) is most conveniently performed
at elevated temperatures in an inert solvent such as e. g. chlorobenzene, toluene, N-
methylpyrrolidone, dimethylformamide, or acetonitrile. The reaction might be performed
in the presence of base such as e.g. potassium carbonate or triethylamine. Starting

30 materials for processes h) and i) are commercially available or can be prepared from

commercially available materials using conventional methods.



construed as limting. Exanples 5 Melting points were determ ned on a Buchi
B- 540 apparatus and are uncorrected. Mass spectra were obtained on a
Quattro Madbusget em from VG Bi otech, Fisons Instruments eerfkodossex AP
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‘recorded at 250 MHz on a Bruker AC 250 or at 500 MHz on a Bruker DRX 500.
Deuter atﬁd .I.or‘(%)[rfor m%&é. 8% D), or dj et hyl sul foxi de (99.9% D) were used as
sol Vent $7 FQIofQl fof gxamplg a substituted Niginal dihalocdrrivativesngarding ©mathodk) shi f t s
‘are expy i ¥ LQwi ng abbrevi.atigns are used for
PR Y SR indt b kBB Rhefiop e ons P e

mul tiplicity of NVR sign single ) PreSy=quart et ,
qv=qui nteazenderimguhet), imitle grosbice ofababe kg, gbtigs%ﬁ'cﬁrﬂoh%t@,' felethyifmiie ;dP' e

quartet, tt=triplet of triplets, nmF nmultiplet, b=broad. NVR"signals
cor r es pPOdHIm hydrexideiinthe presepeenta phase transformeagent ¢kido, @izt 1. dm. @hehent  of

water ig c | . ds were eterm ned by Karl Fischer
a0 9%, 20,5305 e P74 o Mot Gham: 198828, iipiasaaDevinehe
obt gy neé;iaz,,sy@ﬁm,y\gg&g%_@gqﬁedur es refer to extraction with the

i ndi cated organic solvent from proper aqueous sol utions, drying of

conbi ned organic extracts (anhydrous MSO4 or NaSO4), filtering, and
evapor aé%qn of the solvent jn vacuo. For columm chromatography silica gel
e

of typ auon et kes compous ﬁﬁ%"ﬁdiﬂsmdaé)g@f.m?zs perorvimed by either base
1-[ 1, 4- ' - -4- 1= (i nden- - 4- i i ne, ate. A
ot JRahes P bmoying abiticdoRfifnd (Kekafercdée ade Aol ., of ThieH,

descri bedl| NedlhedelS YR 53 (6); £061429my)z0di oxan- 5-yl ) pi perazine (1.2 g), and

pot assi um carbonate (0.8 g) 1n 3-nethyl-2-pentanone (50 nL) was refl uxed
forl516 h. Cooling, filtration, and renmoval of 30 solvent in vacuo gave an

of | i & R0 BBLrEfhe'id mivkhd 3 S be bt el st PO ARNY, Lo vent
borontrifluoride etherate or trimethylsily] trifluoromethanesulphonate and an activated
nucleophile (trimethylsilylated compounds). (Stillings, e? al., J.Med.Chem. 1985, 28,1054-
1062, Thiéry, et al., Tetrahedron 1997, 53 (6), 2061-2974),

20
Reactions according to method o) is performed by use of standard conditions for nitrile
hydrolysis and reductions according to method o) is conveniently performed in an inert
solvent such as e.g., diethyl ether or tetrahydrofuran using lithium aluminium hydride or
alane.

25

Oxidation according to method p) can be performed by using potassium pergamanate in a

sodium carbonate solution (A. Salimbeni & E. Manghisi. J. Heterocyclic Chem. 1980,
17:489-492).

30 Reduction according to method q) can be performed using lithium aluminium hydride in

anhydrous diethyl ether or tetrahydrofuran (Koo, et al., J. Am. Chem. Soc. 1955, 77:5373-
5375).



WO 00/ 43382 PCT/ DKO0/ 00026 27 heptane/ methyl ene chloride/triethylam ne

70: 26:4). The obtained oil was converted to the t|tIe oxal ate salt (0.7 9g)
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( MH+, 7 § 1("%; 162 (509, 129 (1009 The follow ng conpounds were
prepare ana ogsous @g(see US 5665725 for preparation of corresponding

met hanesul fonates): 10 1 b, ]-[], 4-Benzodi oxan- 5yl ] -4-[1-(indan-1 _
yl)-1-buten-4 yl]piperazine, oxalate. M 154-57 C. 'H NMR (DVBSO- d6) :

‘1. 60- 1. Bgamples1H); 2.15-2.35 (m IH; 2.35-2.50 (m 2H); 2.70-3.00 (m
2H) 305(t 2H); 3.20 (s, 8H); 3.70 (q, 1H); 4.25 (s, 8H); 5.50-5.60 (m

6. 75 (t 7.00-7.20 (m 3H); 7.20-7.30
( m S1H) ﬁﬁ,{;@g IFH‘EFPS(%W 3@‘9‘%’“{*&1&@“ aBiighi B(ééQ apg)ms and gre(W@itofrectad MassO% 15
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4H); 6.50 (d, 1H):.6.55 (d, 1H): 6.75 H; 7.00-7

7. 15- 7. OBETEHS @qﬁlthvsuws et%rosmagw(nmahpn m%sg t}f)lbggaru(l) giea)#gcg%;:]g’th (349 .
i.oxan
Ef(f\gf hﬁn?pl pé‘Pg{éuﬁ’ 2@;&5 g?ﬁ(ezgthg %blcupfl&ﬁf gmentation patterns (70-100 eV).

th oI ution
R e R I A A R

room t effgmentatien pattur. tWhen xd imeersity HGhdioard Feicdhe n{o?QR14Fion (MHH-?YI’E&J}W
stirrin for 24 h. Conc&gtﬁrgatlon in vacuo gave a dark crystalline

mat eri al2S SRy RpFseat yndgt, FASt e eperating popdikipns '  NMR spectra were recorded
at 250 MHz on a Bruker AC 250 or at 500 MHz on a Bruker DRX 500. Deuterated

chloroform (99.8% D) or dimethylsulfoxide (99.9% D) were used as solvents. TMS was

15 used as internal reference standard. Chemical shifts are expressed as ppm values. The

following abbreviations are used for multiplicity of NMR signals: s=singlet, d=doublet,
t=triplet, q=quartet, qv=quintet, h=heptet, dd=double doublet, dt=double triplet, dg=double
quartet, tt=triplet of triplets, m= multiplet, b=broad. NMR signals corresponding to acidic
protons are to some extent omitted. Content of water in crystalline compounds were

20  determined by Karl Fischer titration. Proper elemental analysis for all target compounds
were obtained. Standard work-up procedures refer to extraction with the indicated organic
solvent from proper aqueous solutions, drying of combined organic extracts (anhydrous
MgSO, or NaSQ,), filtering, and evaporation of the solvent in vacuo. For column

chromatography silica gel of type Kieselgel 60, 40-60 mesh ASTM was used.

25 EXAMPLE 1

1a, I-[1,4-Benzodioxan-5-yl]-4-[I-(inden-1-yl)-4-butyl] piperazine, oxalate.

A mixture of 4-(1-indenyl)butyl methanesulfonate (1.2 g, prepared as described in US
5665725), 1-(1,4-benzodioxan-5-yl)piperazine (1.2 g), and potassium carbonate (0.8 g) in
3-methyl-2-pentanone (50 mL) was refluxed for 16 h. Cooling, filtration, and removal of

30 solvent in vacuo gave an oil which was applied to silica gel flash chromatography (eluent:



Li t hi um al um ni um hydride (15 g) was suspended in tetrahydrofuran (400 ni)
under a 30 nitrogen atnosphere foll owed by dropw se addition of a solution

of met hyl veo of/43d@y obenzof ur an- 3-carboxyl ate (58 g) in tetr ,gj‘o%&g (300
m.). The tenperature WO 00/43382 PCT/ D00/ 00026 28 increased to 55

during the addition. After stirring for 2 h the reacti on was quenched

successiheptapelmathylene ehloridgtriethylamifec78Q6:40The obthindd oM ivehe coderied)to tiand
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(14. & o)1k y404ds 1B J-50d, SRS myz (%) 1UMBH, B5%), 218 (37%), 162 (50%),

'5-fl uorof r&&f)%éan-&yl nmet hanol (14 g) in nethylene chloride (250 nm.) was
i o treated ‘'successively with 5 drops of dinethylformm de and t hi onyl

chloride (28 nL). After stirring for 16 h at roomtenperature the reaction
was concentrated in vacuo giving 3- chloronethyl-5-fl uorobenzofuran as an

oi | (19.Thegfpllowing eomposindswere prepliredarmyagously (§b0US 56657291 foEprapiratiod oxi de
(150 nl) was h%at ed to 80 C ;PSI | owed by quick addition of a solution of
3- chl or SREEFRANIE NEhARSUIORAeD'an (10 g) in 15 di met hyl sul foxi de (50 ni).
The m xture was kept at 80 C for V2 h and then poured onto ice. Standard

o o B R I By . Bt

fl uor obenzofuran- 3-y ).

5-f | uor A¥pri5450r°@n BB NMRABMSO,): 11650 BB (161) 1)) 20B-D35 ¢, (A5 2. 38-2. 5085,
treated vm&h a saturated etheral solution of hydrochloric gas (350 nL) and

stirred 4% 278-H0Q {my 2d)5:3.050(t,t23hp 3 RQ1(e8ED); T8 (a5 bHXIAR5 e SH0ASO.6G¢rd i n

A (.t | t / th
571 tor cDnE 3T AR U et gy T LD R s E e ety 1 ester
vas di ssnlz\(%4): 391 (MERA62%),(28Q27%), 17843 Bl 129-(16¢).um hydroxi de (400 i)
was lzgdded followed by stirring for 16 at roomtenperature. Organic

1¢, I-[1,4-Benzodioxan-5-yl]-4-[1-(indan-1-yl)-4-butyl]piperazine, oxalate.
Mp 154-55 °C. '"H NMR (DMSO-dg): 1.25-1.50 (m, 3H), 1.55-1.95 (m, 4H); 2.10-2.30 (m,
1H); 2.65-2.90 (m, 2H); 2.90-3.10 (m, 3H); 4.10-4.35 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H);

6.75 (t, 1H); 7.00-7.15 (m, 2H); 7.15-7.25 (m, 2H). MS m/z (%): 393 (MH+, 100%), 178
20 (45%), 129 (34%).

EXAMPLE 2

2a, 1-[1,4-Benzodioxan-5-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine, oxalate.

25 A solution of 5-fluorobenzofuran-3-carboxylic acid (56 g) and saturated etheral solution of
hydrochloric gas (300 mL) in methanol (600 mL) was stirred for 16 h at room temperature.
Further etheral HCI was added (300 mL) followed by stirring for 24 h. Concentration in
vacuo gave a dark crystalline material, methyl 5-fluorobenzofuran-3-carboxylate (58 g).
Lithium aluminium hydride (15 g) was suspended in tetrahydrofuran (400 mL) under a

30  nitrogen atmosphere followed by dropwise addition of a solution of methyl 5-

fluorobenzofuran-3-carboxylate (58 g) in tetrahydrofuran (300 mL). The temperature



sol vent was renoved in vacuo followed by acidification with 6 M

hydrochloric acid. 25 Standard work-up with ethyl acetate gave .
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(d, 15H) dinghytsulfqxige (SBIBLY, Whe mixture was kept at 80 °C for % h and then poured onto

ice. Standard work-up with diethy! ether gave a dark crystalline material, 5-

fluorobenzofuran-3-ylacetonitrile (8.8 g).

A solution of 5-fluorobenzofuran-3-ylacetonitrile (8.8 g) in methanol (350 mL) was treated
with a saturated etheral solution of hydrochloric gas (350 mL) and stirred for 16 h at room

20  temperature. The mixture was concentrated in vacuo and standard work-up with diethyl
ether/water gave methyl 5-fluorobenzofuran-3-ylacetate (9.4 g) as an oil.
The obtained methyl ester was dissolved in methanol (200 mL) and 6 M aq. sodium
hydroxide (400 mL) was added followed by stirring for 16 at room temperature. Organic
solvent was removed in vacuo followed by acidification with 6 M hydrochloric acid.

25 Standard work-up with ethyl acetate gave 5-fluorobenzofuran-3-ylacetic acid (9.2g)asa
crystalline material.
A mixture of 5-fluorobenzofuran-3-ylacetic acid (1.3 g), 1-(1,4-benzodioxan-5-
yDpiperazine (1.7 g), N,N"-dicyclohexylcarbodiimide (1.6 g), and 4-
dimethylaminopyridine (0.1 g) in dry tetrahydrofuran (100 mL) was stirred for 72 h at

30 room temperature. Filtration, concentration in vacuo and standard work-up with ethyl

acetate/aq. ammonia gave an oil. Purification by flash chromatography on silica gel
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acid was prepared according to J. Med. Chem 35 (1992) 2155. EXAMPLE 3 25
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15

15 The following compound was prepared analogously:

2b, I-[1,4-Benzodioxan-5-yl]-4-{2-( 6-chloroindazol-3-yl)ethyl]piperazine, oxalate.
Mp 111-13 °C. 'H NMR (DMSO-d,): 2.95-3.35 (m, 12H); 4.25 (dd, 4H); 6.50 (d, 1H); 6.55
(d, TH); 6.75 (t, 1H); 7.15 (d, 1H); 7.55 (s, 1H); 7.85 (d, LH). MS m/z (%): 399 (MH+,

20 22%), 218 (100%), 162 (45%). The starting 6-chloroindazol-3-y] acetic acid was prepared
according to J. Med. Chem. 35 (1992) 2155.

EXAMPLE 3
25  3a, ]-{Benzofuran- 7-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine, fumarate.

A solution of 5-fluorobenzofuran-3-ylacetic acid (4.6 g, prepared as described in Example
2) in dry tetrahydrofuran (200 mL) was added dropwise to a suspension of lithium
aluminium hydride (4.5 g) in dry tetrahydrofuran (150 ml) at room temperature. After

30 reflux for 2 h the reaction was quenched by successive additions of water (9.2mL), 15%
aq. sodium hydroxide (4.6 mL), water (23 mL). Filtration and removal of solvent in vacuo

gave an oil, 2-(5-fluorobenzofuran-3-yl)ethanol (4.3 g).
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ol at o RO & o SRR 8T ) Dlhenedtue: Y bbipelfeine oy

4.10- 4. 36O Garbéhn @I1 ’ 5 d,
4. 10-4 g5 (@Zapoaas)smm r a¢ ( ﬁm@g&ﬁs&ﬂn iddilie <@1Néﬁm(5 m(ag%ﬂ 23%@?%9&%
45% , 28H0rabhyps fcéme(l fqm/b6 h. lféomﬁwatma oomp/)) folldwed by tkndard work-up

4-B 4- f 3 vyl hyl
oxal at o oG ik Vas ke ol siaheh dhgpajashs t(e%s%t%é’éé%éétﬂfh o
T 7 38 (i lamiAcsR159) ﬁﬂbe i Pk g ganhol o dhioa® (55,
233 ( 100uariagd gs\ae)/&xp tlﬂﬁIur(lﬁﬁ%)as a:zdolouﬂekslcﬁstﬁﬂﬁxé%t&@feoii g). Mp 177- 79’
y1J-4-1 2-( R/I et hyl / pi per azi ne, oxal ate. %0680 H NWVR
(DIVBO del Qﬁﬁ@@ﬁﬁ) Sﬁh)dy) é E’B’Qﬁﬂ 2001, 2H); 1258. wnq mHmspsp (.20 (d,
1 79p L 5 7.75
(5?1 1H): %(@ 1%ﬁ}s Q(ﬁd ?—(5‘ 7’|\}é”l Z?ZS (%’%%ﬁ)*seég) mkg’?ﬂa Zdﬂsiﬂé’%gw%im (969 ,
190 ( 612§). J)GMS m/z (%) 365 (MH+, 5%), 215 (90%), 172 (22%), 163 (12%), 70 (100%).

15

The following compounds were prepared analogously:

3b, I-[1,4-Benzodioxan-5-yl]-4-[3-(i 6-fluorobenzo(1,2]isoxazol-3-yl)-1-propyl]piperazine,
Jumarate.

20
Mp 187-89 °C. '"H NMR (DMSO-d,): 2.00 (qv, 2H); 2.55 (t, 2H); 2.55-2.70 (m, 4H); 2.85-
3.00 (m, 4H); 3.05 (t, 2H); 4.15-4.30 (m, 4H); 6.45 (dd, 1H); 6.50 (dd, 1H); 6.60 (s, 2H);
6.75 (t, 1H); 7.25 (dt, 1H); 7.70 (dd, 1H); 8.00 (dd, 1H). MS m/z (%): 398 (MH+, 9%), 221
(7%), 177 (100%), 150 (9%). The starting 3-(6-fluorobenzo[1,2]isoxazol-3-yl)-1-propyl

25  chloride was prepared according to Drug Design Discov.,1992, 8, 225.

3¢, 1-[1,4-Benzodioxan-5-yl]-4-/. 2-(4-methylbenzofuran-3-yl)ethylpiperazine, oxalate.
Mp 204-6 °C. 'H NMR (DMSO-d,): 2.65 (s, 3H); 3.10-3.40 (m, 12H); 4.25 (dd, 4H); 6.50

30 (d, 1H); 6.55 (d, 1H); 6.75 (¢, 1H); 7.00 (d, 1H); 7.20 (t, 3H); 7.40 (d, 1H); 7.80 (s, 1H).
MS m/z (%): 379 (MH+, 20%), 233 (75%), 218 (100%), 190 (43%), 162 (85%).



(87% . 20 g 1-[2- (S Chl orobenzof uran-3

yl)ethyl]-4-]2, 3- dlhydrobenzofuran 7 y1J-1, 2, 3,6- tetrahydropyridine,

oxal ate. o @302 C. 'H NVR (DMSO-d6): 2.75 (s, 1H); 3. lpctipkodbiozs 3- 20
(t, 2H); 3 25345 (m 4H) 385 (s »nH);, 4.60 (t, ; 6.35 (s, 1H); 6.85
(t, 1H; 10 (d, ; é H; 25 7.35 (d, 1H); 7.60 (d, 1H); 7.85
(s, 1H) 3d81 ol 4c1§,enzq¢4}>xanv@;ym [?%-chbwbe@wran;.a%)ethwpzpek&ﬁféo 0459 , 115
(100% . 3h, 4-[Benzofuran-7 yl]-1-[2-(S fl uorobenzofuran-S

yl)ethyl]-1,2,3,6-tetrahydropyridine, oxalate. 201-11 C 'H NI\/R
DVSO-d 30 NAIR; 3
et (3@2266;86%?{(3 1(3)M§é 08%30%@‘1%@ §§0§23f)4(%§'§910fﬁ)ﬁ943g§)@'2 35

(0 1) 03P 651 D8y @538 CLTDAINIIBNAS, 132 7655, (R, 4 (&109 1&5 (02%

8. 05 S 362 229

115 { ( 68)§FR4§ %ﬂ)ﬁ%@éﬁ ﬂl?%}a?ﬁ:"fflw o)mw{%) fao«mgnﬁamm 3
'yI)ethyI]pl perazine, oxalate 5 Mp 190-92 C. "H NWR (DMSO-d6): 2.95-3.35 (m
12H); 4.15-4.30 (m 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.35

t 1 3 71 e 54 7 o) ¢ 0, 9 IVH+
L85 (oey ot Stnadinan 4ol (O kb ibothfin: Ay MBibbrzint raiaie® (M)

1-[1, 4-Benzodi oxan-S yl]-4-[3-(7-chl oro-4-net hyl benzofuran 3 yI) 1-
| 1 Ri LB, | | .Qni id diethyl te
i sool P FHETH G, NP KMt Ba BT Fi' S0ebtio @5 100m 0ttt

ot assi grsot(art d ht t

ltoerrperature( aﬁgo@mdo?{éf%%gﬁ oforrlg{(ﬁa hygh oroli)1 46}1(91 %Z%an (3.8
g, prepadHypdMSan/ai(Bgodx (MHe, 2266), asfsl(mn%) QN8(EOWY 183 (sB3Rr i bed in Exanpl e
2) in dinethylformam de (25

31, 1-[1,4-Benzodioxan-5-yl]-4-[. 2-(benzofuran-3-yl)ethyl]piperazine, oxalate.

15 Mp 206-8 °C. 'H NMR (DMSO-d,): 3.05 (t, 1H), 3.10-3.40 (m, 10H); 4.10-4.35 (m, 4H);
6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.20-7.40 (m, 2H); 7.55 (dd, 1H); 7.75 (dd, 1H);
7.90 (s, 1H). MS m/z (%): 365 (MH+, 41%), 233 (100%), 218 (96%), 190 (61%), 162
(87%).

20 3g, /-[2-(5-Chlorobenzofuran-3-yl)ethyl]-4-[2, 3-dihydrobenzofuran-7-yl]-1,2,3,6-

tetrahydropyridine, oxalate.

Mp 187-202 °C. 'H NMR (DMSO-d,): 2.75 (s, 1H); 3.15 (t, 2H); 3.20 (t, 2H); 3.25-3.45
(m, 4H); 3.85 (s, 2H); 4.60 (t, 2H); 6.35 (s, 1H); 6.85 (t, 1H); 7.10 (d, 1H); 7.20 (d, 1H);

25 7.35(d, 1H); 7.60 (d, 1H); 7.85 (s, 1H); 8.00 (s, 1H). MS m/z (%): 380 (MH+, 14%), 179
(90%), 144(59%), 115 (100%).

3h, 4-[Benzofuran-7-yl]-1-[2-(5 fluorobenzofuran-3-yl)ethyl]-1,2,3,6-tetrahydropyridine,
oxalate.

30
Mp 201-11 °C. '"H NMR (DMSO-dy): 2.90 (s, 2H); 3.15 (t, 2H); 3.35 (t, 2H); 3.40-3.50 (m,
2H); 3.95 (s, 2H); 6.65 (s, 1H); 7.00 (s, 1H); 7.20 (dt, 1H); 7.30 (1, 1H); 7.35 (d, 1H); 7.55-



m.) was added dropwi se. After stirring for 2 hours the reaction m xture was
poured onto ice-water. Standard work-up with acetyl acetate gave a yell ow

oi | (10 gwod/giset hyl 2-(7 20 chl oro-4- net hyl benzof ur an- 3- y&1/BRoO6REE
sufficiently pure for further synthesikg. A portion of this product (6.0 Q)
was di ssolved in acetone (50 nmL.) and stirred for 5 mn followed by

addi t i 0h-68f(mudhd0q GolH;)8.0ne, tIhMS hy(BxHear(MH-aCi8%6)X 592 (320%), A63 er ref | ux

for 16 gf\S e ' I Xture was cooled to roomtenperature and
extract@((;%}\%’{l%g %"%%t&b%?e. St andard washi ng procedure with anmoni a and
2 M hydrochloric acid, drying of 25 the organi c phase over magnesi um
sulfate, filtration and renoval of solvent in vacuo gave

"3- (7- chBiod fﬂm"ﬁmmwdﬁmigﬂﬁﬂq@'(z'cwo)"pb@ﬁbﬁﬂihfd%@bﬂzyﬂﬁtp@r&)néﬁxﬁa&o| orl ess
solid. Treatnent of this solid (2.5 g) with thionyl chloride (12 g) in
met hyl ene chloride and I drop of dinethylformam de at reflux for 3 hours

fol |l owe o n : . tq Xt i vacuq _

5 (7 on By O e RIS TS dheg: £ B3 B Pkt S B 285 8383 i 50
brown 06155 (T 6l 758 S Y} $39!(N 28 748 (d, : . §. a ed
dropwi se to a n?xtg\r,(g cf?t 1- ((bengodi o&agg)g?glgyp}?p Féag:érggem%lf gﬁg@ggnd

tri et hy(*ahi398 (MEDHR2I3 (19004)i 218 @0k Heh@9ova)51 ME98$)43382 PCT/ DKOO/ 00026 33
m.) over 15 min at roomtenperature. After reflux for 16 hours, the
reaction mxture was concentrated in vacuo and the resulting oil applied

to saliexAPLEl4ash chromat ography (el uent: ethyl :
acetaterneptanertri et hylam ne 15:4:1) giving 1-(benzodi oxane-5-yl)-4-[2-(7-
chl or o- 4- met hyl benzof ur an- 3-yl ) et hyl car bonyl ] pi perazine (2.1 g) as a yell ow
oil. 5 heloﬂg uct was dissolved in dry tetrahydrofuran (25 nL) and added

a

dr opwi s&t nonwig-(3-thehierod-methhencafyci-3)¢t. 5 g) in dry
h Th ' ' d f 45 m
tetra %@gljﬁ%@ézzﬁe&%@l@ta e mxture was stirre or mn at room

t enper m Wwas quenched by successive addition of water (1

m), 15Materic wmhysﬂm&ﬁegd.@ gpwitd-disséll Rl BEtH gfggnéﬂﬁ)de gs“frﬁﬁ_f{:%ﬁ&vbéd i ng for

2 hours, the mxture was filtered and concentr I n vacuo. e resulting
10 & | hwaddifipn pEpotassivm serhbetoxisieds.6 @) abfisr stietingfur 15eninyk ranet at e/ hept ane
1-1) g %H‘p%ra?t&r%, :ta iscglhtelon of 3-chloromethyl-7-chloro-4-methylbenzofuran (3.8 g, prepared
analogously to the 5-fluoro analogue as described in Example 2) in dimethylformamide (25
mL) was added dropwise. After stirring for 2 hours the reaction mixture was poured onto
ice-water. Standard work-up with acetyl acetate gave a yellow oil (10 g) of diethyl 2-(7-
20  chloro-4-methylbenzofuran-3-yl)malonate, sufficiently pure for further synthesis.
A portion of this product (6.0 g) was dissolved in acetone (50 mL) and stirred for 5 min
followed by addition of water (50 mL) and conc. hydrochloric acid (50 mL). A fter reflux
for 16 hours, the reaction mixture was cooled to room temperature and extracted with ethyl
acetate. Standard washing procedure with ammonia and 2 M hydrochloric acid, drying of
25  the organic phase over magnesium sulfate, filtration and removal of solvent in vacuo gave
3-(7-chloro-4-methylbenzofuran-3-yl)propionic acid (2.5 g) as a colorless solid.
Treatment of this solid (2.5 g) with thionyl chloride (12 g) in methylene chloride and 1
drop of dimethylformamide at reflux for 3 hours followed by concentration of the reaction
mixture in vacuo gave 3-(7-chloro-4-methylbenzofuran-3-yl)propionyl chloride (2.7 g)asa
30  brown oil.

The oil was dissolved in trichloroethane (25 mL) and added dropwise to a mixture of 1-

(benzodioxane-5-yl)piperazine (1.9 g) and triethylamine (10 mL) in trichloroethane (75



conpound whi ch was crystallised as the fumarate salt (0.7 g) from acetone.
Mp 178-81 C. 'H NVR (DMBO-d6): 2.00 (qv, 2H); 2.60 (s, 3H); 2.85 (t, 2H);

3.10 (t, .15 (broad s, 8H); 4.15-4.35 4H): 6. 50 55
(d, 1I(—|) %6)7‘)&‘3”4?% 1H);( 7005 (d. T)H)' 25 (d,(TH);H)7 90 (spéf(ﬂf‘bwqé’zfxs

(9%9: 427 (M, 100% . 218 (43%, 178 ?%1% 122 (80%. The fol | owing

conpounoid.) eeerl Hmaparredmasmbegaiss. After4Bflux fdr It 64105%”%%&’6@9 Tixture was
y1J-4-[3-(7-chl oro-benzofuran-3 yl)-1 propylj pi perazi ne, %unara te. 'H
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2H); 2.55 broad S X 70 (t H} (broad s, 4H); 4.25-4.35 (m
2H) 4. SHspon %IE“’QW a‘“ﬁ"‘?}ym(lévdﬂﬂﬂ)( 5@) @e)dr(yStetrahaodrofur@dw mL) Ihb 7.30 (t,
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propyl ] pi perazine, oxalate. A mxture al I adi u c)harcoal
(5% O. 6391) Stlfzng/lf@folihws Hhel mixturtewasofiitered and (cﬁlcatht)atexhnh wareizd el reélﬂﬁ?ngﬂ_) was

hydr ogen ted | t us at atm o rogen ressure for 1.5
ol S R abfish o 3issh PREFBlerintiy(etigte Fiy bacey Aehiga 4 Kevaneshe dad 10
renoval Sild yel l ow oi |l which
s or sonpRRIATHILA wab AR BN elfakih i (T RRAH aB2pfe Y

Mp 178-81 °C. 'H NMR (DMSO-dy): 2.00 (qv, 2H); 2.60 (s, 3H); 2.85 (t, 2H); 3.10 (t, 2H);

3.15 (broad s, 8H); 4.15-4.35 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t 1H); 7.05 (d, 1H);

7.25 (d, 1H); 7.90 (s, 1H).

15 MS m/z (%): 427 (MH+, 100%), 218 (43%), 178 (71%), 122 (80%).
The following compounds were prepared analogously:

4b, 1-[1,4-Benzodioxan-5-yl]-4-[3-(7-chloro-benzofuran-3-yl)-1-propyl]piperazine,

20  fumarate.

'HNMR (DMSO-dy): 1.85 (qv, 2H); 2.40 (t, 2H); 2.55 (broad s, 4H); 2.70 (t, 2H); 3.00
(broad s, 4H); 4.10-4.30 (m, 4H); 6.45 (d, 1H); 6.50 (d, 1H); 6.60 (s, 1H); 6.70 (t, 1H);
7.25 (t, 1H); 7.40 (d, 1H); 7.65 (d, 1H); 7.90 (s, 1H).

25 MS m/z (%): 413 (41%), 218 (10%), 178 (100%), 122 (62%).

4c 1-[3-(7-Chlorobenzofuran-3-yl)-1-propyl]-4-[8-cyano-1,4-benzodioxan-5-yl]piperazine,

Jumarate.

30 'HNMR (DMSO-d,): 1.85 (qv, 2H); 2.40 (t, 2H); 2.55 (broad s, 4H); 2.70 (t, 2H); 3.10
(broad s, 4H); 4.25-4.35 (m, 2H); 4.35-4.45 (m, 2H); 6.55 (d, 1H); 6.60 (s, 1H); 7.20 (d,
1H); 7.30 (t, 1H); 7.40 (d, 1H); 7.65 (d, 1H); 7.95 (s, 1H).



Mp 212-14 C. '"H NWR (DVSO-d6): 2.05 (qv, 2H); 2.55 (s, 3H); 2.85 (t, 2H);
3.10 (t, 2H); 3.20 (broad s, 2H); 4.10-4.30 (m 4H); 6.50 (d, 1H); 6.55

(d, 1H); ydbodigr 1H; 7.00 (d, 1H); 7.20 (t, 1H); 7.85 ( ' 5 (s,
1H). 15 MS mz (% : 393 (MH+, 329, 218 (45% . 178 (60%, %3%“6’6’@3’.%
Phar macol ogi cal Testing The affinity of the conpounds of the invention to

5- HT, A M8 apt ¢¥): 438s(Mld+£T3%)) 243 010096), DBRES8Y))U6$ (aohynhi bi tion of bi nding
of a radioactive ligand at 5-HT, A receptors as described in the follow ng
test: Inhibition of "H5-CT Binding to Human 5-HTI A Receptors. 25 By this

met hod t Laphikpition by drugs of the binding of the 5-HT, A agoni st
3H5-cam!—’tryptam' ne ('H5-CT) to cloned human 5-HT, A receptors

-stably expressed in transfected HeLa cells (HA7) (Fargin, A et al, J.
Biol. Chem, 1989, 264, 14848) is determned in vitro. The assay was

per f &r m5@, &</ .&-Bmtdbdibmtt-fwlj-bf?-(Meﬂgim%fuﬂﬁﬁwbbjeﬁrdpygpﬁmzn@; on, MA et
‘al, J Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5 3 ,A receptors (40
gg of c&rfea onogenate) were incubated for 15 minutes at 37 Cin 50 nMTris

buf f er midtu lat ot z sspecy.fi | ndj ng. was

det er ni ?led bygei Jnfcﬁatr}g idr@’ %E‘gﬁﬂ?‘g? n (rarfé%rgé’r_%g?ﬂg'.d\g’rn\?eﬁ’r@%‘fmgwgff@éédetsg’}"rﬂ%at ed
by rapi €2 Wh)CRd433RmoPGT BK) Wad BPdBgamted inla Pt éﬁarétﬁyﬁlsgdimwhfyg}&gsﬁ G/ B
filters on a Tontec Cel| Harvester. Filters were counted in a”Packard Top
Count er Presparefarl,f hourspFidiration, additipn efethyledetate, wakhing withswatelhad 1 r ef er ence
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crystallised as the fumarate salt (0.4 g) from acetone.
Mp 212-14 °C. 'H NMR (DMSO-d,): 2.05 (qv, 2H); 2.55 (s, 3H); 2.85 (t, 2H); 3.10 (t, 2H);
3.20 (broad s, 2H); 4.10-4.30 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.00 (d,
1H); 7.20 (t, 1H); 7.85 (d, 1H); 7.75 (s, 1H).

15 MSm/z (%): 393 (MH+, 32%), 218 (45%), 178 (60%), 189 (100%).

Pharmacological Testing

The affinity of the compounds of the invention to 5-HT, , receptors was determined by

20 measuring the inhibition of binding of a radioactive ligand at 5-HT, , receptors as described

in the following test:
Inhibition of *H-5-CT Binding to Human 5-HT,, Receptors,

25 By this method the inhibition by drugs of the binding of the 5-HT,, agonist
*H-5-carboxamido tryptamine (*H-5-CT) to cloned human 5-HT, , receptors stably
expressed in transfected HeLa cells (HA7) (Fargin, A. et al, J. Biol. Chem., 1989, 264,
14848) is determined in vitro. The assay was performed as a modification of the method
described by Harrington, M.A. et al, J. Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5-

30 HT,, receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50
mM Tris buffer at pH 7.7 in the presence of *H-5-CT. Non-specific binding was

determined by including 10 pM of metergoline. The reaction was terminated by rapid



| e2.5 2al4 2b9.3 3a29 3b7.5 3c19 3d18 3e8.8 3f8.3 3924 3hl1l 3i2.1 5a2.9
Pi ndol ol *100 The conpounds of the invention have also been tested for their
ef fect on wergdassske of serotonin in the follow ng test: Inpt-p,bkwﬁwgg
3H 5- HT Upt ake Into Rat Brain Synaptosofges. 10 Using this nethod

ability n‘j drug i nhi bit the accunul ation of 3H5-HT into whole rat
brain sy H 8@%‘@%‘6& GF A lterg oﬂlatTthemQGH&mgStmEllipEerﬂB reuhtad in

descri bed, h 197 13. The results
obt ai ned are pr esoé’ SH ™ f@%regu .%@8?‘& gpsntg “P@% leskoo/ 00026 Corpound
Nol nhi bi ti on of serotoni n reuptake I1Cso ( nM) 1a6l 1c130

Compound No. Inhibition of *H-5-CT binding
IC,, ( nM)
la 1.7
1b 6.1
1c 2.5
2a 14
2b 9.3
3a 29
3b 7.5
3¢ 19
3d 18
3e 8.8
3f 83
3g 24
3h 11
3i 2.1
S5a 2.9
Pindolol’ 100

Table 1 "reference compound

5
The compounds of the invention have also been tested for their effect on re-uptake of
serotonin in the following test:
Inhibition of *H-5-HT Uptake Into Rat Brain Synaptosomes.
10

Using this method, the ability of drugs to inhibit the accumulation of *H-5-HT into whole
rat brain synaptosomes is determined in vitro. The assay was performed as described by

Hyttel, J., Psychopharmacology 1978, 60, 13. The results obtained are presented in table 2:



2a0. 69 2b160 3al170 3b240 3cll1l 3d34 3e58 3f12 39160 3h43 3il1l.5 4a32 5al5

Par oxetine*0.29 Table 2 *reference conpound 5 The 5-HT,,, antagonistic
activity @b ¢pasgzof the conpounds of the invention has bee ﬁg @ gd in
vitro at cloned 5-HT, A receptors stabhy expressed in trans ecte a cells
(HA7). In this test 5-HTIA antagoni StIC activity is estimted by neasuring
the ability of the conpounds to antagonize the 5-HT induced inhibition of

forskolin i ndyged—cAM2__accumulation. The assay was performed as a
modi fication PFOMPOURENG descri bed Byhmlﬂagmrgtonm dfeupgakel | Bi ochem
Phar macol . 1993, 45, 375. The result|s obtai ne are resented fin table 3:
WO 00/ 43382 37 Table 3. * reference |conpound )t he conpaunds of the
invention havie al so beeng ested tor [therr rmvivgyelfect—omr 5= HItA
receptors in e assay_described by [Sanchez. C. Et al., Eur. J. Pharmacol .,
1996, 315, pp 245. In this test, antagonistic efjpects of test| conpounds
‘are det er m nejd—by—neasuring the

2a 0.69

2b 160

3a 170

3b 240

3c 11

3d 34

3e 58

3f 12

3g 160

3h 43

3i 1.5

4a 32

5a 15

Paroxetine* 0.29

Table 2 *reference compound

5  The 5-HT,, antagonistic activity of some of the compounds of the invention has been
estimated in vitro at cloned 5-HT, , receptors stably expressed in transfected HeLa cells
(HA7). In this test 5-HT, , antagonistic activity is estimated by measuring the ability of the
compounds to antagonize the 5-HT induced inhibition of forskolin induced cAMP
accumulation. The assay was performed as a modification of the method described by

10 Pauwels, P.J. et al, Biochem. Pharmacol. 1993, 45, 375. The results obtained are presented
in table 3:
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Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HT, , receptors in the assay described by Sanchez. C. Et al., Eur. J. Pharmacol., 1996, 315,
Pp 245. In this test, antagonistic effects of test compounds are determined by measuring the

ability of the test compounds to inhibit 5-MeOQ-DMT induced 5-HT syndrome.

The compounds of the present invention possess valuable activity as serotonin re-uptake
inhibitors and have antagonistic effect at 5-HT, a receptors. The compounds of the
invention are therefore considered useful for the treatment of diseases and disorders
responsive to the inhibition of serotonin re-uptake and antagonistic activity at 5-HT, ,
receptors. Diseases responsive to the inhibition of serotonin re-uptake are well known in
the art and include affective disorders, such as depression, psychosis, anxiety disorders

including general anxiety disorder, panic disorder, obsessive compulsive disorder, etc.

As explained above, the antagonistic activity at 5-HT, , receptors of the compounds of the
invention will counteract the negative feed back mechanism induced by the inhibition of

serotonin reuptake and is thereby expected to improve the effect of the serotonin reuptake

inhibiting activity of the compounds of the invention.



38 PCT/ DKO0/ 00026 The conpounds as claimed herein are therefore considered
to be particularly useful as fast onset of action nedicanents for the
treat ment yaj ogl38§2ssi on. The conpounds may al so be useful Sfam.thafies
treatnment of depressions which are nonzresponsi ve to currentlTy avarlable 5
SSRI's. Pharmaceutical formulation The Shar maceutical formulations of the

i nvention may be prepared by conventional 10 methods in the art. For

exanpl e;, Tabl et s y be prepared by mixing the active | ngredient wth

or di nar y NG APRIPApRAS a5 clpinged Hereweae Qlemfdresmbsxdlemdm bypgpnplaﬂ?as%ﬁr;l %slhlait?n;(ts ure
ina ¢ ' I ' chi ne. a es of adjuvants
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usual Iy used for such purposes such as col ourings, avourrngs, _
pres?arvﬁSNﬁes etc. may be used provided that they are conpatible with the
‘active ingredients. Solutions for inject ions may be prepared by dissolving
the active ingredient and possible adgitlves |?ha parf ?foahfosgggfpédfor

i njecti il e water, adjusting e soluti

l/ojl ﬁrre, Pg?g??lé‘{'ggcta?@r‘\‘“ﬁ#% de solution and filling in suitable anpules or 20
vials. Any suitable additive conventionally used in the art may be added,

such as_tonjcity agents, preservatives, antioxidants, etc. The
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i njection. For preparing such conmpositio

may be eAnwentionad tabbsttingaaciine Bxanmldsyfadiephta ol dilGeHts bdthsriscdbdrd $kch
exci pi ent,s ?r other —additives normally used in the art may be used.
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15 preservatives etc. may be used provided that they are compatible with the active

-

ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the
solution to desired volume, sterilization of the solution and filling in suitable ampules or

20  vials. Any suitable additive conventionally used in the art may be added, such as tonicity

agents, preservatives, antioxidants, etc.

The pharmaceutical compositions of this invention or those which are manufactured in
accordance with this invention may be administered by any suitable route, for example

25  orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of
solutions for injection. For preparing such compositions, methods well known in the art
may be used, and any pharmaceutically acceptable carriers, diluents, excipients, or other
additives normally used in the art may be used.
Conveniently, the compounds of the invention are administered in unit dosage form

30  containing said compounds in an amount of about 0.01 to 1000 mg. The total daily dose is

usually in the range of about 0.05 - 500 mg, and most preferably about 0.1 to 50 mg of the

active compound of the invention.



usually in the range of about 0.05 - 500 ng, and nost preferably about 0.1
to 50 ng of the active conpound of the invention. W 00/43382 39 d ai ns:
PCT/ DKOOAWOQ8fa3s3z A pi peridine, tetrahydropyridine or pi peﬁ@ﬁbﬁﬁ‘o/ﬂﬁid vative
having the fornula: 5 (1) any of its gpantioners or any mXxture thereof, or
an acid addition salt thereof, wherein Bis Cl .10 al kylene, C2.10

al kenyl €laimse C, . 10 al kynylene; 10 X is -0-, -S-, or -CR4R5-; and Y is
-CR6R -, -CR6R -CRBR9-, or -CR6=CR -; or X and Y together forma group
-CR4=CR5-, or -CR4=CR5-CR6R -; Zis -0-, or -S; Wis N, C, or CH and the

dotted |ine ixs..an. i I nd.. 15 R4, R5 , R, R8 and R9 are each

i ndepeng'ent I 9@@%@?{’3&&&?‘ X%Pq%yﬂpglﬁé)ﬁ P’H‘?EﬁZH&éﬁ?“’att‘Yq having hedemmula: c1 6

-al kyl, C2.6 al kenyl, C2.6 al kynyl, C, ,-cycloal kyl, C37-cycloal kyl-Cl 6

al kyl, C16 al koxy, Cl1_6 al kylthio, am no, C 1_6-al kylam no, Cl.6

di al kyl am no, phenyl amino & pheryl-Cl_6 al kyl ami no wherei n the phenyl
‘group may be substituted, acW anyno, 20 hydroxy, -SH, cyano, nitro,
-COOR18, -S02-R 9 and CL.6 a subsfitiNed with a substituent selected
from hal ogen, Cl.6 al kox§ —T A RKyWt hi o N-amBre—~ACLl_6- al kyl ami no, Cl_6-

di al kyl am no, acyl am no, hydr 4 -s h ano, nitro, -000R a and -S02-R 9;

R18 is hydrogen, C, .6 alkyl, /C._& al kenyl, C2_6-al kynyl, phenyl or

phenyl - Cl . 6-al kyl wherein 2§\§{h@ phenyl groups may be substituted, am no,
Cl_6-al kyl amino or C,_6-dial kylfam no, and R 9 is C(I)6-al kyl, am no,
Cl_6-al kyl am no, Cl.6-dial kyl am no, phenyl or phenyl-C -6-al kyl

any of its enantiomers or any mixture thereof, or an acid addition salt thereof s
wherein
B is C, ,;-alkylene, C, ,,-alkenylene or C,..o-alkynylene;
10 X is -O-, -S-, or -CR*R’-; and
Y is -CR‘R’-, -CR*R’-CR®R’-, or -CR*<CR’-; or
X and Y together form a group -CR*=CR*-, or -CR*=CR’-CR‘R’-;
Zis-O-, or -S-;
Wis N, C, or CH, and the dotted line is an optional bond;
15
R%, R% R R’, R® and R® are each independently selected from hydrogen, halogen,
trifluoromethyl, C, s-alkyl, C, s-alkenyl, C, c-alkynyl, C,.r-cycloalkyl, C, ,~-cycloalkyl-C, -
alkyl, C, c-alkoxy, C, c-alkylthio, amino, C, ,-alkylamino, C,.,-dialkylamino, phenylamino
or pheny}-C, ¢-alkylamino wherein the phenyl group may be substituted, acylamino,
20 hydroxy, -SH, cyano, nitro, -COOR'%, -SO,-R" and C,_-alkyl substituted with a
substituent selected from halogen, C, ¢-alkoxy, C, c-alkylthio, amino, C,¢-alkylamino, C, -

dialkylamino, acylamino, hydroxy, -SH, cyano, nitro, -COOR"* and -SO,-R";

R" is hydrogen, C, ,-alky, C,.-alkenyl, C, ;-alkynyl, phenyl or phenyl-C, (-alkyl wherein

25 the phenyl groups may be substituted, amino, C, (-alkylamino or C, (-dialkylamino, and

R" is C, s-alkyl, amino, C, ;-alkylamino, C,s-dialkylamino, phenyl or phenyl-C, (-alkyl

wherein the phenyl groups may be substituted;



wherein the phenyl groups may be substituted; WO 00/43382 40 Ais a
bicyclic ring selected from R14 PCT/DKOO/ 00026 (1b) 5 wherein E, E2 and
E3 are sekasb@fdagr om0, S, N, NR', C, CR12 and CHR13, and tpaq,ﬂg;o;oﬁﬁ6 l'i ne
i ndi cates an optional bond, provi ded that E2 and E and/or E3 may not

simul taneously be 0, or §; R, R, R3, R12, R13, R14, R15, R16 and R' are
each i ndependent ly selected from hydrogen 10 hal ogen, trifluoronethyl,
Cl. 6-al k C2. G- al. ken 6 al kynyl, C3.7 cycloal kyl, C3.,

cycl oal 14% /acbic gcg}clgmg se{?f ‘G‘%‘Woxy, hydroxy, fornyl, acyl, amno, C, .6

al kylam no, C,.b dialkyl aﬁuno acyl am no, C, _6-al koxycarbonyl ani no,

am nocar bonyl am no, C,.b alkylam nocarbonylamno, C, .6

-di al kyl am nocar bonyl am itrpis cyano and - SO R19, Wnerel n R9 is

C _6-alkyl, 15 am np, ylam no, C, .6} ﬁu phenyl, or
phenyl - C, - 6- al kyl wWher ei phenyl ‘group$2 be stituted: R is
‘sel ected from hydr eQemd; 3 %{6, C2_6 al ke\%y C2 aI kynyl, C3_;

cycl oal kyl, 20 C3_7-cycl 0a kyI - 6 al kyl , enyl 5 nyl - C, - 6- al kyl
wherein the phenyl group nmy sgﬁetltuted acyl, forny )and -SO, - R19,
wherein R19 is C .6 al kyl, am no 6- al kyl am no, Cl.6-1dral kyl am no,
phenyl or phenyl C . 6 al kyl wherein the phenyl groups nmay be substi t ut ed;

25 prOV| at ast  on R4-R9 i s dffer t fromhydro en when A is
a gro mz (Frdreggle @98 frenp0, SN, NR NR R™ and CHR", and the dotted

llne 1nd1cates an optlonal bond, provided that E and El and/or E’ may not simultaneously
be O, or S;

R, R%, R’ R R®, R™ R, R' and R" are each independently selected from hydrogen,

10 halogen, trifluoromethyl, C, (-alkyl, C, (-alkenyl, C,s-alkynyl, C; ;-cycloalkyl, C, ,-
cycloalkyl-C, (-alkyl, C, ,-alkoxy, hydroxy, formyl, acyl, amino, C, (-alkylamino, C, -
dialkylamino, acylamino,

C,¢-alkoxycarbonylamino, aminocarbonylamino, C,.s-alkylaminocarbonylamino,
C,-dialkylaminocarbonylamino, nitro, cyano and -SO,-R'’, wherein R is C, (-alkyl,

15 amino,

C,s-alkylamino, C, ,-dialkylamino, phenyl, or phenyl-C, ,-alkyl wherein the phenyl groups
may be substituted;

R" is selected from hydrogen, C,6-alkyl, C, s-alkenyl, C, ¢-alkynyl, C, ,-cycloalkyl,

20 C,,-cycloalkyl-C, ,-alkyl, phenyl or phenyl-C, ,-alkyl wherein the phenyl group may be
substituted, acyl, formyl and -SO,-R'®, wherein R" is C, ;-alkyl, amino, C, ;-alkylamino,
C,.s-dialkylamino, phenyl or phenyl-C, (-alkyl wherein the pheny! groups may be
substituted;

25 provided that at least one of R*-R’ is different from hydrogen when A is a group of formula

(IH)



PCT/ DKOO/ 00026 2. A conpound according to Claim1l wherein Ais selected
fromthe groups of fornula (Ic), (1d) and (le) 5 wherein E', E2, E3, and
R14, R15, wRi6o/43082 R' are as defined in claim1l and E5 is N,pC@,m{OQ/OWGZ 10
3. A compound according to Clainms 1 tog wherein the bicyclic ring Ais

sel ected fromthe group (If) to (lq) I (JON' (lg) I.1. (~) WO 00/43382
PCT/ DKOO/ 00026 42 which is atta t remai nder of the conpound of
formula (1) via a carbon atom or a _m_t[Qge atomin any of the two rings
and wherein the dotted line is amoptifqnal Jbond, Eis 0 or S, and wherein
any of the carbon 5 atons in the rwng s substituted with any of the
substituents defined for R2 - R' above, and wherein the nitrogen atons in
the ring may be substituted with any of the substituents defined above for
R'. 4. Azcorrpawwh @aasomn ® &l up of formula
(rnh), %) or ﬁ %p’éﬁgo . A%onpoaztﬁglil‘g}é%rdg clte@l al mt%%ﬁgi’e?fg Ais a
group offormula(led, (dhgndfiedrein E6 is O 6. A corrpound according to clains 4
to 5 wherein Ais attached to the remainder of 15 the derivative of
formula (1) via position 3 in the five-nenbered ring.

gt RS £l R15 gs R
/4 a 4
g2 or —g> or E?
\EE' 16 g2 \53
/ R R16 R
5 R (Ic) R (Id) RY (fe)

wherein E', E?, E°, and R™, R"”, R'* and R" are as defined in claim 1 and E° is N, Cor
CR",

10 3. A compound according to Claims 1 to 2 wherein the bicyclic ring A is selected

from the group (If) to (Iq)
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7. A conpound according to Claim3 wherein Ais a group of fornmula (I1f). 8.
A conpound according to any of clains 1-7 wherein 20 Bis C,.6-al kyl ene,

C2. 6 al kegyd gng@asor C2.6 al kynylene; X is -0-, or -S-; angc¥miponsedbR -
-CR6R -CR R9-, or -CR6=CR -; and Z ig,-0-, or -S-; 25 Wis N, C or CH;
R6, R, R and R9 are each I ndependent |y sel ected from hydr ogen, hal ogen,
trifl uomdvehsyttachedto theaerapindersf the abtpoynd o, fofimata KDviha ﬁarbalﬁrhﬂbﬁl ora

C, _6-al | am no, phenyl am no or phenyl - 6- al kyl am no
wher ei nlﬁﬁ*@eﬂﬁgqﬁ?/fﬂﬂ}yo%ﬁﬁﬁﬁ%}’ﬂgg%%@stltut ed, 30 hydroxy, cyano nitro,
-COOR18, -S02 R19 and Cl1.6-al kyl substitut ed with hal ogen, C1_6 al koxy,

Cl 6-alkylthio, amno, C, _b alkylamno, Cl1_6 dialkylamno, acylam no,

‘hydr oxywhemm the dotteddine-1CRObHtoNAI borROE R 8 or‘ﬁ%@@%@éﬁ?m%ftﬁé@arbén

hydr ogen -alkyl, amno, C .6 al kyI amno or C .6 dialkylamno;, R19 is
c 6° aI mns laﬁhwang may be spRgjitated withany of tl&subaﬁmgmadeﬁmd for REF/RBK00/ 00026

' R' are eac dependent |y sel ected
from hyarogén %‘ﬁ?'gfég%h‘?%‘?ﬁﬁglpﬁﬁbﬁﬁﬂngw%e %ﬁg}‘iut %C"ltl@ia%)f Rl | hydr oxy,
am no, Subskitiehisydefified above foPR'!di al kyl am no, nitro and cyano; and 10 R' is
sel ected from hydrogen, Cl.6-alkyl, phenyl or phenyl-C, .6-alkyl wherein the
phenyl group may be substitut ed, acyl, fornyl and -S02-R19, wherein R9 is
C .6-alkyl, gmno, C.6 no, or Cl.6-dial kyl am no. 9. A conpound
accordi fig to %‘?ﬂ“i‘d\ﬁﬁ?q{ﬁmﬁ@ gﬂ%@c} whereithfhis a group qf formula (Th), (1j) or (IQ)

1, 44enzodi oxan-5-yl]-4-[ 1-(inden-1-yl)-4-butyl]piperazine, :

5. A compound according to Claim 4 wherein A is a group of formula (1h) wherein E
is O.
6. A compound according to claims 4 to 5 wherein A is attached to the remainder of

15 the derivative of formula (I) via position 3 in the five-membered ring.
7. A compound according to Claim 3 wherein A is a group of formula (If).

8. A compound according to any of claims 1-7 wherein
20

B is C, s-alkylene, C, -alkenylene, or C, (-alkynylene;

X is -O-, or -S-; and

Y is -CR°R’-, -CR°R’-CR*R’-, or -CR*=CR’-; and

Zis -O-, or -S-;
25 WisN,C,orCH;

R%, R’, R and R’ are each independently selected from hydrogen, halogen, trifluoromethyl,
C,.s-alkyl, C, s-alkoxy, C, c-alkylthio, amino, C, (-alkylamino, C, dialkylamino,
phenylamino or phenyl-C, c-alkylamino wherein the phenyl group may be substituted,

30 hydroxy, cyano, nitro, -COOR'?, -SO,-R" and
C,.c-alkyl substituted with halogen, C, (-alkoxy, C, «-alkylthio, amino, C,¢-alkylamino,
C,-dialkylamino, acylamino, hydroxy, cyano, nitro, -COOR" or -SO,-R"";
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4- Benzodi oxan 5-yl]- {5 fl uorobenzofuran-3-yl)ethyl]-1, 2,3, 6-tetrahyd
pyr i dihb4-Benzpdipkan-Seyl -4 Mmﬁ =}§)-1-buten-4-yl]piperazine,

2- (5~ { 1ol paBta 3Rt By RS A azine,

1-[1,4-Benzodioxan-5-yl}-4-[2-(5-fluorobenzofuran-3 3-yDethyl]piperazine,
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1-[1,4-Benzodioxan-5-yl]-4-[3-(6-fluorobenzo[ 1,2]isoxazol-3-y1)-1 -propyl]piperazine,

20  1-[Benzofuran-7-yl}-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4- [2-(6-chloroindazol-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl1]-4- [2-(4-methylbenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-y1]-4-[2-(5-chlorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yi] -4-[2-(6-methylbenzofuran-3-yl)ethyl]piperazine,

25 1-[1,4-Benzodioxan-5-yl]-4-[2-(benzofuran-3-yl)ethyl]piperazine,
l-[2-(5-Chlorobenzofuran-3-yl)ethyl]-4-[2,3-dihydrobenzofuran-7-y1]-1,2,3,6-
tetrahydropyridine,
4-[Benzofuran;7-yl]- 1-[2-(5-fluorobenzofuran-3-yl)ethyl]-1,2,3 ,6-tetrahydropyridine,
1-[1,4-Benzodioxan-5-y1]-4-[2-(7-chlorobenzofuran-3-yl)ethyl]piperazine,

30 1-[1,4-Benzodioxan-5-y1]—4—[3-(7-chlorobenzofuran—B-yl)-1—proyl]piperazine,
1-[8-Cyano-1,4-benzodioxan-5-yl] -4-[3-(7-chlorobenzofuran-3-yl)propyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[3 -(7-chloro-4-methylbenzofuran-3-yl)-1-propyl]piperazine,
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20 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2~(N, N-dimethylamino)-1,4-benzodioxan-5-
yl]piperazine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-hydroxymethyl-1,4-benzodioxan-5-
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i 1-[1,4-Benzodioxan-5 -yl}-4-[2-(6~chloroindazol-3-yl)ethyl]piperazine,
1-{1,4-Benzodioxan-5-y1]-4-[2-(4-methylbenzofuran-3 -yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4- [2-(5-chlorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-y1]-4- [2-(6-methylbenzofuran-3-yl)ethyl]piperazine,
20 1-[1,4-Benzodioxan-5-y1]-4-[2-(benzofuran-3 -yl)ethyl]piperazine,
1-[1,4-B enzodioxan-S-yl]—4-[2-(7-chlorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-B enzodioxan—S-yl]-4-[3-(7-chloro-4-mcthylbenzoﬁ1ran—3-y1)~ 1-propyl]piperazine,
1-[1 ,4-Benzodioxan—5-yl]-4-[3-(4-methylbenzoﬁ1ran—3-yl)- 1-propyl]piperazine,
l-[2-(5-Chlorobenzofuran-3-y1)ethyl]-4-[2,3-dihydrobenzofuran-7-y1]-1,2,3,6-
25 tetrahydropyridine, and 4—[Benzofuran—7-yl]-1-[2-(5-ﬂuorobenzofuran-3-yl)ethyl]-1,2,3,6-
tetrahydropyridine,

or a pharmaceutically acceptable acid addition salt thereof.

11. A pharmaceutical composition containing a compound of formula (I) or a

30 pharmaceutically acceptable salt thereof and at least one pharmaceutically acceptable

carrier or diluent.
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10
14. A method of treating affective disorders, such as depression, psychosis, anxiety
disorders including general anxiety disorder, panic disorder, obsessive compulsive
disorder, and eating disorders comprising administering a compound of formula () or a

pharmaceutically acceptable acid addition salt thereof,



