WO 00/ 43382 PCT/ DKOO/ 00026 Pi peridine, tetrahydropyridine and pi perazi ne
derivatives, their preparation and use The present invention relates to
novel pi peoiohissdgz tetrahydropyridine and pi perazine deri widpiesmoibsch are
pot ent serotonin reuptake inhibitors, pharnmaceutical conpositions 5

contai ni ng these conpounds and the use thereof for the treatnent of

di sor der Pipéridinecrnmhydranrdiae Yhd pipdragine MerRhiiv Q) tffir pRRATRALE ah 8wt ake.
The conpounds of the invention also possess antagonistic activity at 5-HT
receptors and are considered to be particularly wuseful for the treatnent

of depression. 10 Backgrqund Sel ect.ive serotaqnin (or, 5-HT) reuptake

i nhi bi to?ge P@%ﬁ]‘é‘)“’e&?}c?ﬁ “‘3%"'? TO.L}B?’SF Plﬂgr,ldlﬁg’rt&f%m (éo,(y“dé‘&aﬁd&l?fﬂ “IN¢ | yvoxani ne
and ci t ahQpraaved @chﬁ%%‘ﬁoté‘nt@kﬁéniﬁTr&ﬁ)til&rﬁ’ﬁ@i[)ﬁoﬂs?pﬁé?ﬁa&ém%l%mpogftions
depressi on because they have fewer and | ess severe side effects conpared to
firsts 15cqememgtthese cantpodrgy @sishatise theteof tritivstreahenoof-disiréert by disbaex

i nhibitors). The ft'bé:le f.f.ect associated wth first generation

ant i depr ESBYHIE 19 UQTHO} SEFIRUINIEHRERKE o Hle ¢RARRQMRAS of the InyanHaR algof r om
treat men : : I ti g I gl suf fer
rom a ey meRiRaep b i IR PO R IR LR HLERY of YA AG

necessar \sdfal for ddutathée of degragan.i c effect. The late onset of action is a
significant problem particularly in the treatnment of patients with severe
depression and suicide potential. Further, one in three patients are not
resp @si ge %or S§RI s. 25 El ectrophysiol ogi cal experinents in rats have

sho t nAECR M8 %dni nistration of SSRIs reduces firi ng of 5-HT neurons of
dorsal raphe nucleus in the rodent brain, whereas sustained treatnment with
SSRIs leads to normalization of the firing activity of the 5-HT neurons

( Ar bor el Belectite sepqtonin, (oNahi)reQuhics intbhiorgySSRAs)shich Phfinoreetiok, pat@@fine,352,
157; Gartsi ﬁe. 615 E. et al grl. J. Pharmacol .. 1995, 115, . 1%64: Chagué. Y.

et al . NSETHGHNGAUEERHTRE 8BE FHRIORT R} TERTCSBHATAICHFIEP yaigrd gthe yagtmenkQt ¢ her
it has b g;ﬁy\ge fot Jal (V4] fe.5- HT neurons
is li nkeggﬂrte o des ec%{s}%tihggﬁ?%ﬁﬁggle@gr}g%so gﬁr rsli({e: égggg%nﬁ%eﬁttgrﬁégept ors (Le
Poul 15 E. gefieration dvaidepressdft @< yk3i38 2ndPad-EHEXNV@QAA® 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-



2 Schm edeberg's Arch. Pharnmacol. 1995, 352, 141; Invernizzi, R et al,
Eur. J. Pharnmacol. 1994, 260, 243). It has thus been suggested that

si mul t anegspoAdsgani stration of SSRIs and an agent causi ng p&rHREY/E026
desensitization or inhibition of the 5-HT, A receptor nedi ated feed back

mechanism would lead to rapid onset of antidepressive effect (Artigas, F.
et al, Yoradetals dsel Phugadol 1095, 372814 DdnVrytizzi] R, efil, Blr. JOPkEG NS

Per spec 9%'9?%52% 270). The effect of conbined adm nistration of a conpound
t hat in}n res™ e??jtoni n reuptake and 10 a 5-HT, A receptor antagoni st has
been evaluated in several studies (Innis, RB. et al., Eur. J. Pharnacol.,
1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p

1064- 10RMas Biuséeen Riggettedthat Fnaitdseodh admbeatatiodor SSEEOhd a%%ge@t?c%sm%n these
studies it g%s Jound that 5-HT, A receptor antagonists inhibit the decrease
in f1ri HGddFTeRttigion o inbibiiempting SrHT i grcaptorseediatet faed beckpiakienisnhi bi t or s.

15 Furt t t .t . conbi.nat | f . pi ndol o a |1 known 5-HT,

r ecept o?gglrﬁidl&i(g@ rg@?e‘)ﬁ%\ééé%? Igtrl egﬁetsglﬁgﬁ*fg‘g)(xﬁtﬂésgélﬁfg}' I‘é‘é”%ﬁ%ﬁ‘f” @¢a1188¢-ed in
cl i ni cal9,B378aDs Vri\ X.eoral, Kk dwipyRAeMn60§, A70¢ mood of patients was
reported within one week. In addition, conbined adm nistration of pindol ol
and an SSRI was shown to have a good 20 effect on patients who were

non-res Ry o trea nt .with currently available antidepressants
(Artigas ‘{;&lfeect? OIé‘F‘?’?b‘RF‘i ﬁ@m@éﬁ?atl%%ﬁ Fappundithafanhibits sgsotpngL rewptakmands) i er

P. 1€t @b-HT,, r&debfdr aff , Y/ Several patent
appl i cati onsAﬁa\fg Eeeng‘?[?%{ggg\?ml c%aéug\@/eg?ﬁtsﬁ‘ééﬂssgld%% %@%%&)Ph%ta?oﬁwa a5 25
HT, A an{ dfonistolan8i8y /gérpi G204 neliGhakee, IS Bi-LOPhERadha 9bs egtspnt  of

depr ess}(%n ;(%eeggP- A2-687 472 and EP-A2-714 663). |In EP-Al-529 462,

cert ai n! P2l Gl Firdx £h b drendadiroesagehSchd 99mhel 3y @A dh these sublies iOvasB- Q N N

AN Wnﬁ@é&%%ﬁﬁ,‘f%&eﬂ%ﬁ’%&@&%@m irthibit 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 -

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

A remarkable improvement 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 were 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-A2-714 663).

In EP-A1-529 462, certain 1,4-benzodioxan derivatives having the general formula



wherein B is an optionally substituted indol-3-yl group and Qis C'H2"
wherein nis 1, 2, 3, 4, 5 or 6 are disclosed. These conpounds are said
to have sey@b@asgr agoni stic and serotonin antagoni stic acpévipkoddge! | as
serotonin reuptake inhibiting activity, and to be 5 useful as anxiolytics,
anti depressants, antipsychotics, antihypertensives, and cerebroprotective
agents. In US patent No. 5,002,948, Perregaard et al. disclose rel ated
i ndol es, .indazol es, 2- indol ones and 2, 3-di hydro derivatives thereof having
the for WF%IT ; ‘hbmﬂj?&ak?’ Sgw%t%e(iﬁ‘raﬁbg'yiﬁ@”@iaﬁdﬂ]SanHGIWherel@I-HleleM-,l-, or
-CO-;  ands A 6iate disci¥sed THeS Lo laif i doon i Qu P Oor - CH2-,
and nis 1, 2, or 3. 15 These r%%%gﬁﬁ*&s%agér@\?g? ﬂegéﬁogmégﬁﬂsﬂcﬁlé(feptor
| i gands seroObjremttaguhistio@ctiviviemt welhad derdtsnih heugtiicashibRingtR8viy SKEMRILd NVent i on
to provi%guco ounds with potent serotonin 20 reuptake inhibiting activity
as wel | ugpdulas HORLSs, AtidpIBEsants cantipsy shotiy, Antilsperensies, ®dch  conpounds may
be usefpl ;D@%ﬁ- of action nedicanents for the treatnent of
af fecti vere@rgpsor grgggggsimh as depression, psychosis, anxiety disorders
i ncl udi ng general anxiety disorder, panic disorder, obsessive conpul sive
di sorder,_ and eati ng di sorders. WD 00/ 43382 PCT/ DKOO/ 00026 4 A further
obj ect B UBmatept NeenP02,A¢® Merrepaard et al. ¢isdviedelatedpihdvlen telazbled|2- composi ti on
conpri sj t he apoye,.co unds. as acti.ye .ingredients. Sunmary of the
| nvent i gﬂglogeﬁ'ﬁ%&)‘?’éipé}?‘?f%ﬁe‘ﬁ?z es theteaf K%‘PP&, ederptlises the fol | owing al one
or in conbination:

(CH2)4‘N N—Ar

10

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

Y. Z
4
\(CHZ)n

wherein Yis O,or S, Zis O, S, or -CH,-, and n is 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 pi peridine, tetrahydropyridine or piperazine derivative having the
formula: R2 RL R3 WN-B A ~z 10 Y any of its enantioners or any m xture

thereof, o@gu3ae d addition salt thereof , wherein B is gdrbRoabdeys ene.
C2_10 al kenylene or C, _, o alkynylene; ,15 Xis -0-, -S, or -CRARS-; and Y

is -CR6R7-, -CR6R7-CR8R9-, or -CR6= CR?- or X and Y toget her forma group

- CR4=CR5: fur‘dmer mem inventfon 1§ to Qromdél’a ptﬁrmaé%t@aluomgosﬁf)nm and the
dotted line.is 21? ptional bond; 20 R4, R5, R6, R7, R$ and RO are each

i ndepend®BPri§ing XE COMBONIS @ aejivie ingraliegen,  trifluoromethyl, CL_6

al kyl, C, _6-al kenyl, C2_6-al kynyl, C3_7-cycloal kyl, C3_7-cycl oaI kyl - CL_fi
al kyl, Cl1 _6-al koxy, Cl1 _6-al kylthio, am no, Cl1 6 al kyl am no,

C1_6- di Sukythary ofcthe phvedtitioani no or phenyl - CLl. 6 25 al kyl ami no wherein the
pheng{l group may be substituted, acylam no, hydroxy, -SH, cyano, nitro,
- 000 , -S02-R19 and WO 00/43382 PCT/ DKOO/ 00026 5 Cl 6- al kyl

substit S uent sel e ted from haI ogen, 6- al koxy,

Cl_6- al E&??‘h‘}@n on ﬁ},erphzg i’aGCOé’IlWF% erfgllownggl Qﬂeeﬂrk?F%ﬁi)lﬁét’mhcyl ani no,
hydroxy, -SH, cyan, nitro, - COORLI8 and -SO -R 9; 5 R18 is hydrogen,

Cl_6-al kyl, C2_6-al kenyl, C2.6-al kynyl, phenyl or phenyl-C, _6-al kyl wherein
t he phedypiperidupsetnaydipysidinstor bigeedineattrivativeHavingathk Yoradwilno or

Cl _6-dial kylam no, and R19 is Cl1_6-al kyl, am no, Cl.6-alkyl am no,

Cl. 6-di al kyl am no, phenyl or phenyl-Cl.6 al kyl

10 Y )

any of its enantiomers or any mixture thereof, or an acid addition salt thereof ,
wherein
B is C, ,-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’-;
Z1s -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,.¢-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



wherein the phenyl groups may be substituted; 10 Ais a bicyclic ring
selected fromRl4 E 1 R15 E1 14 2 ER15 /Es Rl16 or Es R16 R17 (la) (1b)
wher ei n Byoobidsssnd E3 are selected fromO, S, N NR', C GidhrnmoidR1l3.
and the dotted 15 line indicates an ogtional bond, provided that E2 and E
and/or E3 may not sinultaneously be O, or S R, R2, R3, Rl12, R13, R14,
R15, R16.afliyRupstiutedesitha smgpend@mcteﬁ fsh dalogen, G QMHW@U@Q@JIkyItHIaI ogen,
trlfluoronet yl CF (g 6 al kenyl, aIk nyl, C3_7-cycloal kyl,
3. 7 2070 Gat RYY aETn% 1616‘&1 ylging, é%ﬂ%ﬁ%y‘o thHPé‘wky Hi gyamg) itracy| , ami no,
Cl_6- a'bikﬁﬁ¢ﬂﬁts@i4@9 di al kyl am no, acyl amno, C,_6- alkoxycarbonylanlno
am nocar bonyl am no,” CI_6-al kyl ani nocar bonyl ani no,

Cl_6- dlalkylanlnocarbonylanlno nitro, cyano and -S02-R 9, wherein R9 is

Cl. 6- al kyl., %rri no, 25 C 1.6-al kylam no, C, -,-dialkylamno, phenyl, or
phery| - €, 15 BYGPRSH Caprdbai; rCztaﬁ&eaﬁleﬁ?yk aliyaylpghenyhgr prenylibss-alikut wherei®’ i s

& 7- oy e SRR s b Goode Fateeso et PEFRIRS @ads. al eyl

phenyl or phenyl-Cl_6-al kyl wherein the phenyl group may be substituted,
acyl, fornyl and - S02-R 9, wherein R19 is C,_6-alkyl, amno, Cl 6
al kyl aancsSC C@lkBL @mm;ﬂ a—ﬁiqudﬁmlph,e(El,}g+dlaikyl|ahmnmlphﬁiylﬁr ahényl-Cpbalksi n t he

phenyl h&eRSmny pXenyef g?ouut;))% trrllatyube substltuted
10

A is a bicyclic ring selected from

R4
15
E1 R 1 R14
" E AR
3 FX A
} or £2 I R15
\
g3 16 \ 3 J
R E /\Rm
17
R (Ia) (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, (-alkenyl, C, (-alkynyl, C,,~cycloalkyl, C, ;-

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

25 C,-alkylamino, C, (-dialkylamino, phenyl, or phenyl-C, (-alkyl wherein the phenyl groups

may be substituted;

R' is selected from hydrogen, C, c-alkyl, C, --alkenyl, C, ;-alkynyl, C, ,-cycloalkyl,



5 provided that at [east one of R4-RO is different from hydrogen when A is
a group of formula (I1f) (1~ 10 In one enbodi nent, the present invention
rel ates twomomgsgpound wherein A is selected fromthe groursrekodidenigul a
(lc), (1d) and (le) R14 R14 R 14 B Res E- RI5\ s R15 E2 orl-ES | or EZ
ES Res E3 Res E3 Res R17 (lc? Rl7 (1d) R17 (le) 15 wherein E, E2, E3,
and R14%Re¥loglitg-Gropliilyphensl erphgay i Geehikyl veheatimttic pedyEgrois nidy b6 or

) i . o) tion relates to a conpound

aner A BMELIE, BRSBTS S etRi Lol it oo )
. N_ .

1O ) RO AR s NN ey

substituted;
5
provided that at least one of R*-R’ is different from hydrogen when A is a group of formula
(If)
>
[
/
N (i)
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
g R'S E! R'® E> R®
/A Vd 2
2. —_— 5' E2
E\ or E\ . or \ \
g5 R16 E R16 E R'6
/ R17 ) R (id) RY (Ie)
15

wherein E', E?, E*, and R™, R"”*, R'® and R"7 are as defined in claim 1 and E° is N, Cor
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 (Iq):



which is attached to the remai nder of the conpound of fornula (1) via a
carbon atomor a nitrogen atomin any of the two rings and 5 wherein the
dotted |iwedom3sd optional bond, E6 is O or S, and wherei necmykfoobdse
carbon atons in the ring may be substituted with any of the substituents
defined for RL2 - R' above, and wherein the nitrogen atons in the ring my

be substituted the substi nts defined e for R". 10 In a
preferred enbodijme ese@t inVyienti dn rel Ates 1o a onpound wherein A
, (1g) or I(1q) H1arm¥ng?ywedeMmdwmm
atigs to //Lﬁpéﬁ#@)wher g &$ a group of

is a group of f
formula (1h) wherein E6 is 0. Such conpound is preferably attached to the

the present inventiNon r

remai nder of the derivative of formula (1) via position 3 in the
five-menbered rip i a rther

to a conmpound wh ré“ﬁ—A—rg—a gr

t, the tJ{nvention rel ates

la (I f 00/ 43382
PCT/ DKOO/ 00026 Ph\kn/%\tﬁﬁjg di he present| nveption relates to a
conpound wherein B is Cl_6- élkylene ,_6Uélken\kéne r @ 6-al kynyl ene;
Xis -0-, or -S; and 5 Y is -CR6R -, -CR6R7-CR8R9-, or CR6 CR-; and Z
is -0-, or - Wis N, .C, or CH R6 R, R8 and RO are _each independently
selected fron1hﬁépegﬁﬂ/Qﬁafogenw nethyh———éq/éf§ﬂ al kyl,
Cl_6-al koxy, C1 |6- i amilno, yl arfi alkylanlno
phenyl ami no or -alkyﬁ%un ei n tﬁe\ roup may be

substi tuted, hydroxy, cyan®, nitro, -COORIB , -SO R19 andoCl_6- al kyl
substituted with hal ogen, Cl_6-al koxy, C1_6-alkylthio, am no,

C1_6-alkyIaninoTr____ﬁ/QQﬁ

S T
N

\N/\/(Ip)

(Ig)

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

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



Cl1_6-di al kyl am no, acyl am no, hydroxy, cyano, nitro, -COOR18 or -S02-R 9;
15 R18 is hydrogen, Cl 6-al kyl, am no, Cl.6-alkylam no or

C _6-dialgdsmss®e R 9 is Cl_6-alkyl, am no, Cl_6-alkylan R60/00026
Cl.6-dialkylamno; 20 R, R2, R3, R12,, R13, R14, R15, R16 and R' are each
i ndependently sel ected fron1hydrogen halogen trifluoronethyl,

C1_6- al knd finabenbodinkantythe hyedermiyvendon Rfdate3b Deothpothd WHResin C1_6-
di al kyl amino, nitro and cyano; and Rt1l is sel ected from hydrogen,
Cl_6-al kyl, phenyl or phenyl-Cl_6-al kyl wherein the phenyl 25 group may be

substitggg@ ggykne fq%&ﬁ?ﬁﬂﬁﬁﬁaﬁ?%%( g%gereln R19 is Cl.6-al kyl, am no,

Cl. 6- aIkyI fn no or Gific conpounds of the invention
are conﬁdundsosese@héd fron1 1-El , 4-Benzodi oxan-5-yl]-4-[

1- (i ndepn- 1(¥ erazine, 30 1-[ 1, 4 Benzodi oxan-5-yl]-4-]

1- (i‘ndahist Réﬂy:c )= CBpﬁ@%raxﬂne -[ 1, 4-Benzodi oxan-5-yl]-4-]
1- (i nda 3Ly, Ig butyl]plpera2|ne 1-[

1, 4- Benzodlokan tyl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazi ne, WO
00/4338WJB$IKD%9Qﬁ90026 9 1-[1, 4- Benzodi oxan-5-yl]-4-[3-(6-fl uorobenzo

1, 2] i soxazol - 3-yl ) - 1- propyl ] pi perazi ne,

1-[Benzofuran 7-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine, 1-]

1, 4-B ! h dazol 1) et hyl 1-

& TR R st R Bk b o
Bengodi th ,

L e AR il ?@%%?@gﬁ% a@ﬁ GG or per azi ne,

% 1, 4p}Bay|]zmdn@&apheﬁyyC] tﬂlkifﬁn‘(ﬁhﬁﬁh@%ﬁftﬁ@gﬁ LR %ﬁ%@ﬁﬂb@ﬁtﬁf&%

t

Z

2- (5- Chl or obenzof uran- 3 )eth | ]-4-[2, 3-di"hydr obenzofuran-7-yl]-1,2,3,6
ot | S OpGYITR R, J00QRI,BSOLR" and
o

fur lnﬁ[aqk}yl Sl.lBS’ltlt{lt%d(V th ha'llggre(r)lbé N ﬁ{(g{y?%, é—aHJ }tﬁltohg | }nolCI ;-alkglagn?rtlg ahydropyri
Beral(%chl@lkglﬁnﬁn(\/'al:ylﬁn{u?d ﬁlgrdfbﬁyocrﬁl%@r}ﬁf?{) Ui lll)s%; hyb] pi perazine, 1-. [
c -yl)

1-
1-
1-
1-
en
di
14

1, 4- Benzodi oxan-5-yl]-4-[3-( orobenzof’uran- prloyl ] pi per azi ne,
15

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

20 R, R’ R’ R',R“ R™ R R'andR'" are each independently selected from hydrogen,
halogen, trifluoromethyl, C, (-alkyl, C, (-alkoxy, hydroxy, amino, C,¢alkylamino, C, -

dialkylamino, nitro and cyano; 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, C, -

alkylamino or C, (-dialkylamino.

Specific compounds of the invention are compounds selected from
1-[1,4-Benzodioxan-5-yl]-4-[1-(inden-1-y1)-4-butyl]piperazine,

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



1-[ 8- Cyano- 1, 4- benzodi oxan-5-yl ] -4-[3-(7-chl or obenzof uran- 3-yl) propyl ] pi per

azine, 1-]

1, 4- Benzogioypeasssd- Yl 1 - 4-[ 3- (7- chl or o- 4- met hyl benzof ur an- S-peﬂmﬁooqfoggyl ] pi pe

razine, 15 1-[ 1, 4-Benzodi oxan-5-yl]-4;[3-(4-methyl benzofuran-3-yl)-

-propyl ] pi perazine 1-]

1, 4- Benie[d;éleBaxmoﬁ*qxla]l—Mylll-Z- [6 g6 HTueRsHRa R @20k &St ny))ef Bwpkﬁ%%gfa?ﬁ ne, 1-]

1,4-B eq i oxan-5-yl]-4- ([53 (4- chl orobenzof uran- 3-yl ) - 1- pI bera2| ne
i 4%

1-[ 1 41 BE PRI Rk Y B- Afljoroenzedurany Hybrthyfpiparaziey | ) - 1- but yl | pi per azi ne
%b[ : 41Ben28dl AR W 22 [ B chibr SRt ol 235 )Ze?ﬁy p?prérf’z&!;r 1 lb;Jt yl1piper az;nf
1, 4- Benzqd;@Ba&oﬁroy(bﬂlﬁ 4%&9;519&%?& B A et Ipipe y pl pera2| ne
iR P T
4 [2 (6%%1‘?1 or%nzfgﬁg‘fl%éo’fl % éﬁ?é‘f%@ﬁl]’e@of‘-ﬁ%?dﬂl? i}PtWZH!PM benzodi oxan- 5-
Z ][gl (pgn Z:%%nzfﬁﬂxﬁ%gﬂl flyiz)(lé%rﬁyﬁm]l:; pethﬁlagﬁé)eiaz}flebenzodl oxan-5-yl ] pi peraz
L_P:[a gd 4;1%4225%?%??1?{?? t3 r}lllgelﬂhyé]r or%at3 hd;tllydmbenggfrlll?gldz 8?(] aln2 2 6yI ] pi per azi ne,

H-i pglol I 1L 0x0z car b benzaodi oxan- 5-

I

4-[ 2- (62 Ohl or 0-1 H- 1 ndol- 3-y1 Y et byl ] 2 2] 5l X YR RS20 amoy! ) - 1, 4- benzod
i oxan- 51-[Y#¥Bengedipxpmeé; Y1]14{[Q-(NﬁlhpmbehzqfAFabeaqylodl-mgl]plﬁemlmhe4110[ 2-(6-Chloro-1
- | 2 et UB T R SR RSy chidfobepestermor gomrops piperazine,

Rp Tt e ——
bl ittt ) e

yl]tetr é&)‘/ % ’8?‘%5‘3’41 ‘ﬁézﬂ@ qufuﬂnrﬁdbtﬂlﬂ Mb?l@zﬂny,l ] -[ 2- cyano-

i indol 3 g"‘f"?%{}ﬁé oo S A B een S Bl Retadine

1-[1,4-Benzodioxan-5-y1]-4-[4-(4-methylbenzofuran-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-yl]-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 ,0-tetrahydropyridine,
4-[1,4-Benzodioxan-5-yl]-1-[2-(5-fluorobenzofuran-3 -yDethyl]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-
yl]piperazine,
1-[2-Carbamoyl-1,4-benzodioxan-5-y1]-4-[2-(6-Chloro- 1H-indol-3-yl)ethyl]piperazine,

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

yllpiperazine,

1-{2-Amino-1,4-benzodioxan-5-y1]-4-[2-(6-Chloro-1 H-indol-3-yl)ethyl]piperazine,



tetrahydropyridine, 4-[6-Chloro-1 _

ndol - 3-yl )ethyl ]-1-[ 2- (et hyl -oxo-carbonyl)-1, 4-benzodi oxan-5- 10

tet rahb/dﬁ)@/@%ﬁi di ne, . PCT/DK00/00026

2- Car banoyl - 1, 4- benzodi oxan-5-yl ] - #; [ 2- (6-Chl oro-1 H-indol -3- yl)ethyl]
rahydropyrldlne 4-12-(6-Chloro- 1 Hindol-3-yl)ethyl] -1-[2-(N,

i met hﬂﬂ“amtamwu%—liqraedhemmmym]x@e[ﬁ £6-Cyil orb-a H-lay U3- 9D\ thiy b pRrazike,
Zod oxan- 5 2-(6-Chloro-1

]
i
]
- [
t
di
I[ndol {ﬂ,f W'F@{W{Wl ﬁy&)‘egxml, 1- -Hg dlmethylammo) 1,4-benzodioxan-5-

[2 Ac , 4- benzodi oxan-5-yl]-4-[2-(6-Chloro-1 Hindol-3 yl)ethyl]
trahydrogirl |ne 4-[2-(6-Chloro- 1 Hindol-3-yl)ethyl]-1-[2-(N,

di met #§2-aFrOhdre-1l HHirie b 3 gdjecy@nt hydirbkﬁhétﬁklwm%nééc%ﬁ% 5-20

[ 2- (6-Chl oro-1 Hindol -3-'yl ) éthyl]-1-[ 2= hydr oxynet hyI , 4- benzodi oxan- 5-
] pi peylﬂtatr#bydropy[r@n(e@ Chl oro 1 Hindol - 3 yl)ethyl]- [2 cyano-

4-
[

ngglnlzgy)(ﬁ) 11# %%fg h S]o]rm rt i%gn@éi%ﬂéo&%tﬁ“@%#‘mwﬁm di ne,

2- (& mhqbra - iHad B yredyl 1= 1-2 rifl thyl-1,4-b -5-
2[(et h{ﬁ(‘%xo car bonyl) - ﬁ? genzgdl%xuaorrlc-)me V]] pi péaplzo |l?1)faa,n 25

[ 2- Cayl w@iwerpwmvmzodu oxan-5-yl]-4-[2-(6-Chloro-1

i, di 4-[2-(6-
“38:436-@% Hﬁ]‘%j??? 1%4@% bl %ré%[thx}§%@r%abﬁ§yl))libanmtpz@a150xan 5-
peylg@{r%dr#}&ﬁl Ioeno- , 4- benzodi oxan-5-yl ]-4-[2-(6-Chloro-1

r|d|ne

Acb{amadmﬂqﬂltﬂemwl@xam%dy& 1246-CRtdr6- 180 abp3 1
et hyl | pi peri di ne,

(eymﬁ{idatétmhardrqumdl@,y| ) et hyI] 1-[ 2- (N, N- di et hyl ani no) - 1, 4- benzodi oxa

/ 43 / 00026 . 11
,)2/I Jl?is?(ﬁy ?Bgf}r%i/r\ﬁf?? - i) ﬁlyﬁﬁggpgp pekylcarbamoyl) 1 Adbenpedipxan§4 i ndol - 3-
h 2- (6-Chl 1
J([joyilllteglg)gred?{lﬂyyﬁ]@lnlé[g 2(d| cya(r)lrz)ol 4- benzodi oxan- 5-yl | pi per azi ne,

1-[2-Amino-1,4-benzodioxan-5-yl]-4-[2-(6-Chloro-1H-indol-3-yl)ethyl]tetrahydropyridine,
1-[2-Acetamido-1,4-benzodioxan-5-yl]-4-[2-(6-Chloro-1H-indol-3-

IE?BbiHIEii&;%iHi%zgHingHEIE

—\_/l—|ml—|—|—|—l—l— _—

DCDN'I\):)ND

—
(9]

yDethyl]tetrahydropyridine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylamino)-1,4-benzodioxan-5-
yl]tetrahydropyridine,

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-yl]-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-
yl]piperidine,
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-1H-indol-3-yl)ethyl]piperidine,

30 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylamino)-1,4-benzodioxan-5-
yl]piperidine,



1-[2,2-Bis(trifluoronethyl)-1,4-benzodi oxan-5-yl]-4-[2-(6-chloro-1
indol -3 5 yI)ethyI]plperaZ|ne
1-[ 2, 2 Bi sMcedopls20x0- car bonyl ) - 1, 4- benzodi oxan- 5-yl ] - 4- [ 2- ¢ESr/pDRb&E0261
H i ndol - 3- yI)ethyI]plpera2|ne 11
1-[ 2, 2 Bi ( oxymet hyl ) - 1, 4- benzodi oxan-5- yl]-4-[2-(6-chloro-IHindol -3-
yl) et hyll f2£ g}‘a}a}i}ggf}thy]dﬂ;fbbem_zgdloxané yl]-4-[2-(6-chloro-1H-indol-3-
4-12-( dol -3-yl)ethyl]-1-[2, 2-di cyano- 1, 4- benzodi oxan- 5-
i et r ARvBUAeriRe
1-12, 2- Bi-[SZé(t&CﬁllorthHmﬁHdSl}d %;r)éthﬁr heﬂz@éic%ﬁlﬁr 2-pehdsdloran- 4§ 5PLasRe 1
H i ndol - 3 | ) et ] tetrahydropyridine;
1-[2, 2- % 1“%*/@63@%@]01@11)4 b)GHZOdlobanZQd] HX2106-bhiptd-14-ih@o1(B- chl or o- 1
Hin et hyl ]t et rahydropyri di ne,
1-[2g W@E?&Z‘%%%hyn 1, 4- benzodi oxan- 5- yl]-4-[2-(6-chl oro-1Hindol - 3-
yl) et hyI1]. | NBJ(Eth I i | ) et hyl 2, 2-di cyano-
4 benz% i oxc’gln gle®>§/04ci{6?0prg}?)l' glar‘]tgﬁ?od:}oﬁn 5“91? 4- ﬁ (56 Qh‘foro ll-}—md]élg
1-[ 2, 2- Bil)sthytpfdermimeyet hyl ) - 1 4 benzodl oxan-5-yl]-4-[2-(6-chloro-1
H i ndol - 0_vyl hyl ] pi per
1-[2, 2- Br gi?f’ﬁ&g‘“{ﬂ’@m&%{hﬂ@rﬂ lywoqlﬂb@hioﬂﬂé)iéffﬁ&hyirihlﬂ—{nﬁo(B— chloro-1
Hin

dol - di ne, or a pharmaceutically acceptable acid
additio sa t tanﬁxlopw&b%rtl cularly preferred conmpounds are 25 1-El

, 4- Benz ddi2asaDhibroy H=iAddl-3Lylétagen=[2-vdiky b ne, 1-[
1 4- Benzodi oxan- 1.5 yl ]1 4- [ ylo(l%%gn- I §I/ )0 pa%%%ﬁdgﬁ[agzdyl ] pi perazi ne, 1-E

, 4- Benz dHiselindmpyiding, [ 1- (i ndan- 1-yl ) - 4- but yl | pi perazi ne, 1-]

14Ben a qu r obepz ran- 3-yl ) et hyl | pi perazine, 1-]
1, 4- Benﬁﬁgfzgﬁwﬂm?‘ §f+ne h’{lg 1(421’ P%S‘Hbg'é’ﬁ zf-[z ~(6-chloro-TH-1ndol-3-

1, 2] | sOx@eeivi] %t%h%rdr@apﬁﬁdlﬁé" ] pi per azi ne,

1- [ Benzofuran-7 ('5- f | uor obenzof uran 3-yl)ethyl]pi perazine, 1-]

1, 4- B edz3d®- Bmhﬂ-qMO}GaﬂbQ@l)(E4—<blehmd®omd@z91|] ﬁZy(b)&lﬂd}MJﬂPDlrﬁﬂ-@ﬂ ne, 1-[
1, 4- Benz d| oxan- %’ l‘) 4- [2 (4- met hyl benzof ur an- 3-yl ) et hyl ] pi perazi ne, WO
00/ 4%382’ Eﬁk@gy 9

1-[2,2-Bis(hydroxymethyl)-1,4-benzodioxan-5- yl]-4-[2-(6-chloro-1H-indol-3-
yDethyl]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-yl]-4-[2-(6-chloro-1 H-indol-3-

20  yl)ethyl]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 -yl)-4-butyl]piperazine,
1-[1,4-Benzodioxan-5-y1]-4-[1-(indan-1-yl)-1 -buten-4-yl]piperazine,

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

-4
1-[1,4-Benzodioxan-5-y1]-4-[1-(indan-1 -yl)-4-butyl]piperazine,
-4
1-[1,4-Benzodioxan-5-yl]-4-[3-(6-fluorobenzo[ 1,2 ]isoxazol-3- yl)-1-propyl]piperazine,
30 1-[Benzofuran-7—yl]-4-[2-(5-ﬂuorobenzoﬁlran-3-yl)ethyl]plperazme,
1-[1,4-B enzodioxan-S-yl]—4-[2—(6—chloroindazol-3-yl)ethyl]piperazine,

1-[1,4-Benzodioxan-5-yl]-4-[2-(4-methylbenzo furan-3-yl)ethyl]piperazine,



12 1-[
1, 4- Benzodi oxan- 5-y

1]-4-[ 5-chl or obenzof uran- 3-yl ) et hyl ] pi perazi ne, 1-]
1, 4- Benzovlim)oaessﬁ-y: } -4-% 1-
-4-

2-( ! ,

2- (6- et hyl benzof ur an- 3-yl ) et hyl | i PBKkeFd0I [
2- (

2-

1, 4- Benzodi oxan-5-y benzof urapy 3-yl ) et hyl | pi perazi ne, 1-]

1, 4- Benzodi oxan- 5-yl | - 4- 7-chl or obenzof uran-3-yl )ethyl ] pi perazine, 5 1-]
1, 4- BenZdéitoRenrodionp)-Sl é—léﬂ?S-@hlomhﬁnzbfn@mﬂfb’bethzmipemzina- yl)-1-propyl ] pi pe
o o ST AR A b G R bSO B S Uy ersginspy | | pi per azi ne,

1- [ 2- (51 GhloBabeaieabis AN SV DLk $yhdm3npiiudipbenzof uran-7-yl]- 1, 2,3, 6
- tetrahydropyridine, and

4- [ Benz ofl ludalperzogdiokart-51y2}-¢-52 K T-ablocdbenzaffitansiy ety ) sipéybihe 1, 2, 3, 6-

tetrahydr idine, 1 armaceutically acceptable acid addition salt
t hergo?‘/.?‘L?’ﬁ@?’ﬁx‘?@‘r‘??‘%%‘ﬁ"é‘@'?21"@9&41%‘3“&}’1]5%%0%@ t}il):_éﬂpr(la?ﬁﬂpmmr:mbl L
conpri sin raesiad- R4t ]r L f har maceut.i ca acceptabl e sa
thg}rj eof la%(’j@gt% Ieastqosﬁ;él] gh[gr(gglggtﬂﬂbé%%ﬁ;ﬁnfa%c@égﬁ)ég‘?yé]p@%ﬁr?‘%% or diluent 15
In a fuﬂ{[Mﬁ-(?&ﬂduobla‘:nmﬁiran-fsh&)e'thwpm[i,@miﬁﬂk&ieﬂﬁoﬁx&nth9gqs,g3,@t a compound of
formula (1) or a .pharmaceutically acceptabl e acid addition salt thereof
for t heteéflaéﬁﬁ%ﬂaai{mﬁﬁe’@fldaf“[ﬁ‘?ﬂz@@ﬁﬁh?-yl]fb 2-{ r8uorobatzodiman-3fylgtidil s b2det- or

di sease i o the inhibition of serotonin reuptake and antagoni sm
of 5- m}ekﬁggdggﬁ%ggé_, 20 In particular, the invention relates to the use of

a conpourngpleaaaceitiogy SockhableRERMNddAbNQLI #herlIRr MaCeuti cal Iy accept abl e
acid addition salt thereof for the preparation of a nedicanent for the

treatment of affective disorders, such as depression, psychosis, anxiety
di sorde .incLudiqg ener al anxieté di sorder, panic disorder, obsessive
e re ¢

conpul si U&YPREFLRIFO relaics o Rigpmagsuiical sprigpsition pomprsing apgrpamdafoodi ment
e L eRRd VG RRrEREAR B RuTELAPAI BT f O I RATR Rl Bt 0T d°1

or disease of living ani ma I'ncl udi ng a huhan, sive to
the i nidcoptablorvanfer seddteamni n reupt ake and antagoni smof 5-HT, A receptors
conprising 30 adm nistering to such a living ani mal body, including a
huggh, a therapeutically effective

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, A 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.



anount of a conpound of fornmula (1) or a pharmaceutically acceptable acid
addition salt thereof. WO 00/43382 PCT/DKOO/00026 13 In particular, the

i nventi onwbabasxes to a nethod for the treatnent of affectipee/shkeRiosr S,
such as depression, psychosis, anxiefy disorders including general anxiety

di sorder, panic disorder, obsessive conpul sive disorder, and eating
di sorders conprising admnistering a 5 therapeutically effective anount of

a conpound of fornula (lI) or a pharmaceuticall acceptabl e acid addition
sal t nth? Ryficylan hy 'i’\‘/'?‘%ﬁ)nafﬁ aFFéltg B gRhod; 1eE thedreatnent ki ﬁg‘eﬁti\fp liseedseds, sudter eof .

Due to HL98idre SRR t j o= W+ ept.ors. and ser ot oni n reupt ake
inhibitinglﬁio efPgﬁﬁ?ﬁgﬁ@gggh%§g§é§§%§m?ﬂég%%v%ﬁ?f%ﬁ”%ﬁgﬁgbﬂgpﬁered
par t i cukaotder,ubséssiveasmipabiveatisederpind deihb ARl SRS d@kinishginkeat ment
of depression.. The conpounds may al so be useful for the treatnent of

depr essihsrnehtigally discuvedpount of p sempeuntt oft formule 4 roe aphwinmdvevtivatlgnt | y
avai |l ab { ; The conpounds. cl ai ed herejin are consi dered
particu%g? ygﬁgggﬁﬁﬁﬁﬁg}%ﬁéﬁgF%gPﬁﬁﬁgﬂannabﬁwgg§F> l?%ﬁhwpﬁﬁdnpﬁg¥ onset

of anti depgoFssi ve effect, or a depression which is resistant to other

anti depressants. Hal ogen neans fluoro, chloro, brono, or iodo. 20
Cl 6-al kyl neans a straight or branched chain of one to six carbon atons,

i ncl udi for. .exanpl e nethyl, , propyl, isopropyl, butyl, pentyl and
hexyl . &€ Q]ekrecr?m I?Félaﬁ?éag&néﬁh?ferg-gﬁjw TEEFRIPWENE serefoni Egupigke Hbahiting

cong@i ng | : ) j

1-,2-pr ofggcrg’gt:ﬁ,@ Cg@?gl}rgirsg)gg%yﬂmﬁlcoh%%E{g{sg?ﬁ{/dﬁ{/aﬁ@z%%&gﬁ% Eg?%l %I?SG¥ ?fom two to
si x car banahedisaroens fir thageannenttofidep@sien dThe dorgpoidiagal Qlso e WL

ethynyl, 1-,2-propynyl, 2-,3-propynyl etc. 30 C, _,,, alkylene neans a chain
of one ﬁHtP%He%HWB%W¥§P6ﬁ§9nPhéﬁﬁﬁﬁﬁ@“f@Pr@%ﬁﬁﬁﬁ@“@@h&h@ﬁéhCu@mﬁbylene,

butylengwﬁ&gk gﬁﬁ?ﬁgéa%ene is an al kyl ene group as defined above with up
to 6 carbon atong. '

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,-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,¢-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,4-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 Cy,p-alkylene means a chain of one to ten carbon atoms, including for example ethylene,

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

carbon atoms.



WO 00/ 43382 PCT/ DKOO 00026 14 C, _10-al kenylene is a chain of two to ten
carbon atons contai ni ng one doubl e bond, including for exanple ethenyl ene,

propenyl ewe,oolasdigenyl ene etc. C2_6 al kenyl ene is an al kenyansk@iooes as
defi ned above containing from2 to 6 garbon atons. 5 C _10-al kynylene is a

chain of fromtwo to ten carbon atons containing one triple bond,
i ncl udi fgefabtensbeasi echaithyh (e treten parbpy tonesnentaiking yny d@nde Bsel, C2_6

al kynyl ene is an _al kynyl ene grou s defined above containing from2 to 6
car%o% §¥§§§¥?%E§f5m§ygﬁﬁggﬁ ’pﬁﬁgﬂng?EWF@Y5PR9W~Qisﬁk@ﬁﬂ@ﬁﬂ%énto seven

carbon gk i i 0,
C3_7-cycl %gﬁinye: g}%lﬁ%’ daklgilg%lg a?%@c%%ggg ﬁgﬁly%go @9%?%’: %tté’ﬁ?yl and Cl1_6- al kyl

wherein C3_7- cycloal kyl and Cl_6-al kyl is as defined above. 15 Cl1_6-al koxy
is -0-alkyl mhe{e al kyl is_as defined above. Cl_6-alkylthio is -S-alkyl
where Srkpkynyless ispehaipel Hemswo tatep carhoaromORNGINGEZ SNk yiiplahendi n

Cl_6-al ' ' w20 ' NH, . . C1,6-a] kyl am
N CL, Bl BP LEO R APRNE oS e OHEE ARG o St e
Cl_6- al Kitynylensagotiehs deftheaBy s coatnifihg Grotd Kaxy eabbRaLAN No means
Cl_6-al kyl -O- CO- NH wherein C1_6-alky% is as defined above. Cl1 6

al kyl am nocar bonyl am no neans Cl - 6-al kyl - NE- CO- NE- wherein Cl.6-al kyl is as
defi ned~abqve. .30 Cl 6-dial kyl. ami.nocar bonyl am no neans . .
(1 o: b B g e el AT B Ralinedy boyed caon gurmndnsulinge. WO

00/ﬂ33&%m<§E&@KQQkQQQ%§eml5 As used herein a phenyl group which may be
substituted neans a phenyl group which may be substituted one or nore

times with a substituent selected form hal ogen, trifl uoronethyl,
C, -cycloalkyl-C, (-alkyl is composed of C, ,-cycloalkyl and C, .-alkyl wherein G,
cycloalkyl and C, (-alkyl is as defined above.

15 Cy4-alkoxy is -O-alkyl where alkyl is as defined above. C, ,-alkylthio is -S-alkyl where

alkyl is as defined above.

Acyl means -CO-C, ;-alkyl wherein C, (-alkyl 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,calkoxycarbonylamino means C, s-alkyl-O-CO-NH- wherein C, (-alkyl is as defined

above.

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

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

defined above.



cyano, nitro, amno, Cl_6-al kylam no, Cl.6 dial kyl am no, Cl_6-al kyl,
Cl_6-al koxy and hydroxy. 5 Exenplary of organic acid addition salts
accor di ngw@od/43882 nvention are those with naleic, funaricpcPPRINIGZ6
ascorbic, succinic, oxalic, bis-nethyjsenesalicylic, nethanesulfonic, _
et hanedi sul foni c, acetic, propionic, tartaric, salicylic, citric, gluconic,
| acti ¢, ApBgaddiereing mhenyl group wirighingay beistbsitatad meanspphdniyt gromp sdricicmay

D21 e SORRRRE Gue oS Ryt BT RSRCTEELG VA i Benzencstl foni
exanpl yinb D IARABIY | LIRRamEE D! Bk iminDOr020ka, el diaddid on. salts

according to the invention are those w ydr ochlof 't romc,

sul furilydroxul f ani ¢, phosphoric, and nitric acids. The acid addition salts
of the invention are preferably pharmaceutically acceptable salts forned
W th non-toxic acids. 15 Further, the conpounds of this invention may exi st

in Unsoﬁﬁcﬁﬁ;ﬁgflyﬁ rﬁ)%“%lnlic 234 hauig e Ak ed %éﬁgﬁgl\#dﬁ?%n@%ﬁ :’a%gt?lg%% Jvﬁ@!g’i,%’?l%  the

acceptabl e s such as water, e

sol vat eftinfaoicisenacie, s0obid sucthiequialia| Bomety 1dlReal NS Nahatshiesm® for the
purposes of this invention. 20 Sone of the conpounds of the present
i nvent i Shanedistpric cisrtiaiproniomic dertann salinylic, doieppglunctyc.dagtt makict he form Sf
isoners (i.e. enantioners). The invention includes. all such isoners an
any ni xrpéédee?}c’t%ré?a%fs’ TReTat ﬁﬂ’apéccétr?'fl%c’rﬁak?‘&f:e‘é%co?@’ AU 8- forms can be
resnl vegninBbénzbiee gRibiniie BendetesRASRS Y t%&?l’l‘ﬂhﬂ?%%@%cidg,ois \féila{mhé g- Dy
separation of diastereoneric salts thereol Wwth an optically active acid,
and | i beletheanhyllings fopedapale §-baonotheophyilive. Evempplandofliyotonmiatanidriddiionh a
base. Anot her %et hod for .resolving racemates . intqo the optical antipodes is
i

based P AL SRRtV GF ApRALEH angfhosspy it Byqrochiesie.iydrpirgmic, Syt ?:o npounds
! ; ; ' . . t
of the s}%‘iﬁﬁﬁ&ghbéb\g@ﬂ?' &M i a{cﬂl‘és’r ll?eeacﬁ<F3 §@dlt§f&gsa§8 ]p'fgfeq%{?&]?f_oﬁ (a?eD i ca

ant i podes, e. ractional crystallrzation o artrates,

mandel atreferabdy pranpbaricullpbhasptabl said fosmbe vigvdiRbeic atide. conpounds of the
present invention may al so be resolved by the formati on of diastereoneric
derlvati ves.

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

1somers 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.



WO 00/ 43382 PCT/ DKOO/ 00026 16 Additional nethods for the resolution of
optical isoners, known to those skilled in the art, nmay be used. Such

met hods i wel gedessbhose di scussed by J. Jaques, A Collet, arek/Sxodobgn 10
"Enantioners, Racemates, and Resol utiqggs", John WIley and Sons, New York
(1981). 5 Optically active conpounds can al so be prepared fromoptically
acti ve <ydgitiqnabmediods faultie resaihdor ofgmbigatisomérst krewmeahtdeakillzdnin ke 4t epar ed

by one t.he fold owi n t.hod conprising: 10 a) reducing the carbonyl

gr oups g{ayé)ecugﬁ%ﬁ%ﬁ‘nb%c}r%ﬂ F‘ie thpse dapcugaed Ry Jnjaqurs,@- Galiet. 2nd ) Wilgser ei n A,
R -R3, X “Phanfiom¥¥s, RACkriA&s, 904 ReED ki e i% V&

al kyl ating an am ne of fornula R2 %&S(S%WII{I&%&@ ?\l?&&go\%é?é?% R - R3,
X, Y, Z, W and the dotted |ine are as defined above with a reagent of
formul a L-Bé@v\herei n A and B are as defined above and L is a suitable

| eavi ng WG adiye sompowrdssga also e pyapared frem opdeallyctive Wotng/maesis.
PCT/ DKOO/ 00026 17 c) reductive al kylation of an am ne of fornul a

The compounds of the invention can be prepared by one of the following methods

comprising:

10 a) reducing the carbonyl groups of a compound of formula

R2 R’
—_— o)
3 ,I
R W N
__/ A
X Z °
Y

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

V)

15

b) alkylating an amine of formula

R? R'
R3 w',' N
H
A4
X z
\Y/

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;



R2 RL R3 WNH X'l Y~Z (M) 5 wherein R-R3, X Y, Z, W and the dotted
line are as defined above with a reagent of fornula K-B'-A, wherein Ais
as definegycgéymsssy K is either an al dehyde or a carboxylic Péﬁbﬁnﬂgﬁﬂp and
B' is such a group, that -CH2-B - belgrgs to the groups defined above by B;
d) reducing the double bond of A of conpounds of formula 10 R2 R1 R3 W' N
- B - A ©) XNy-Igdyctiye aligytation of mn amBie & foxuly, Z, W and the dotted line are
as defined above and A" is a group of 15 fornula la or | b as defined above
in which the dotted Iine represents a bond, in order to obtain the
correspondi ng 2, 3-di hydro derivati ves,, ie.g. 2, 3-di hydroi ndole or 2, 3-
di hydrobenzofuran; e) reducing the do[%le bond of the tetrahydropyridi nes
of formula 20 WD 00/43382 PCT/ DK026 /7 R2 Rl R3/ ~N-B-A-0- X"I

O

Y,Z (M11) wherein R-R3, AR3B; = Z afyg as previously defined, in

order to obtain the 5 correspon pi peN di e derivatives; f) treating a

conpound of general fornula (I) wheregin Y iIs -CR6=CR -, or wherein X and Y
together forma group -CR4=CR5-, Xar -ZR4=CR5-CR6R7 with a reducing agent in
order to reduce the double bond, théreby obtaining a correspondi ng reduced

ring system (VI)

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
\Y/

@

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



10 g) reductive renopval of one or nmore of the substituents R -R3 or R12-R’
in a conmpound of general fornula (I) in which one or nmore of these

substi t ueryg ogigssel ected fromchloro, brono, or iodo; 15Pa)f,lﬂ¢0@)05¢katl ng
an amine of formula RR R  R3\ / NH2;gx YI'Il Z (IX) 20 wherein R-R3

X, Y, and Z is as defined above with a reagent of formula L N- B -A L/ (X)
WD 00/ 43382 PCT/ DKOO 00026 1®’wherRlin A and B are as defined above and L

is a suitable | eaving group such gen, nesylate, or tosylate; i)

di al kyl ati ng an ami ne of f N(XI) wherein Ais as defined

above with a reagent of fornmuly RIVWB—TAXZ 10 Y (XII)

(VII)

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’*-CR°R’ with a reducing agent in
order to reduce the double bond, thereby obtaining a corresponding reduced ring system,

10

9) 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

(IX)

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

L

N———B-——A

X)



wherein R-R3, X, Y, and Z are as defined above, W is Nor CH and L is a
suitable |eaving group such as hal ogen, nesylate, or tosylate; 15 j)
al kyl ati Rgo @é/4338¥! ating the nitrogen atom of the group A" Pb@,ﬂ,&ﬁ)ﬁwzgl X,
R2 RL RB WN-B-A" X~ Z Y (XIII) whergin R-R3, B, X, Y, Z, W and the
dotted Iine are as defined above, and A" is a group 20 sel ected froma
group oWwhéremnmyland Baarens défined ablevd ameld ashosgtable lgdvirghgreiy Besh d5'haldedn, Or E3 i's
NH with aI Iatl n acyl ating reagents of fornula R-L, wherein L is
sui tabIIBeSé’ i ?1%’1 A% oup such as hal ogen, mesylate, or tosylate and Ris
as defined above for R' but not hydrogen; WD 00/43382 PCT/ DKOO/ 00026 20
k) cyclization of conmpounds of formula XIV, R2Z RL RB\ WNB-A HX ZH
(XI'V) 5)wherdilkyRtinRan akindhf fd¥malad the dotted Iine are as defined above
and X' is selected fromO or S wth dialkylatng reagents of formula
L-YSL, wherein Y is as defined above and L is a suitable |eavi ng group as
descrl bed above; 1) cyclization of a_conpound of fornula XVa or XVb, 10 RZ
R1R2R1R3W/,,-\N-B-AR3-O-W‘W_B-A Z XZHOY OXva L XVb 15
wherein R-R3, A B, X Y, Z W and the dotted line are as defi n?gh)above,
and L is a

wherein A is as defined above with a reagent of formula

2
R R L
R3—<\ >—-w\_\
X_ Z L

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,

R3 W N_B_Au

Y (XIID)

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', E?, 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,;



suitabl e | eaving groups as defined above or is an N-imdazolyl or

pent af | uor ophenoxy group in order to obtain the corresponding cyclic
oxo- deri veig 00@3382m) cycl ocondensati on of conpounds of formdppkddesy XVI Db,
20 WD 00/ 43382 PCT/ DKO0/ 00026 21 R2 By R R1 R3 WN-B-A R3 WN-B-A HX Z X
ZH O-Y YO R6 XVla R6 XVIb wherein R-R3, R6, A B, X Y, Z, W and the
dotted [Xne &velizasionef rorepouidsvé farmubr ¥BY, to obtain the correspondl ng
cyclic hydroxy derivatives, or by successive dehydration to obtain 5 the
correspondi ng unsaturated ring systenm n) substitution of the hydroxyl
group in conpounds of formuka XVidi, R2 Rl /-~ R3\ / WNB-A XZRs R6
HO R7 (XVI1) 10 wherein R -R -R8, A B X Z W and the dotted line
are as defined above, with tin gents in order to obtain the
correspondi ng cyano deriR’at+ vhydr ohysgs_qr reduction of the cyano
group of compounds of fornul 3 , \15/R2 R1L R3\ / WN-B-A

HX' ZH (XIV)

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
R? R’
w'll N 3 g
—B—A R w N—B—A
_/ __/

HX z

" ; x\ ZH

YY YTO

L XVa L 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



X Z Rs R6 Nc R7 (XVII1) WD 00/43382 PCT/DKOO/ 00026 22 wherein R -R3, R6-
R8, AL B, X, Z, W and the dotted line are as defined above, in order to
obt ai n t heye eg48gpondi ng carboxylic acid derivatives or thgcepiogaresd ng
am nonet hyl derivatives; 5 p) Oxidatign of the hydroxy al kyl chain in
compounds of fornula XIX, R2 R1 R3 WN-B-A -3 - \-~XZR3 R6 (CH2)m R/
HO (XI X) wherei K3, R6-R8, A B, X Z W andﬂhe dotted line are as
defined above, ang 0-, 10 in order to obj

X al th rrespondl ng
car boxylic aoid : es N hydr ol ysi sRsan re n of the
f cb\m)_QUnst of formula X R2 BPA X Z

carboxylic functi i\

)i_-_-__ R8 R6_(ICH2)m R7
/ : N
OYY Yvéo
RS XVia RO XVib

wherein R'-R’, R%, A, B, X, Y, Z, W, and the dotted line are as defined above in order to

obtain the corresponding cyclic hydroxy derivatives, or by successive dehydration to obtain

5  the corresponding unsaturated ring system:;

n) substitution of the hydroxyl group in compounds of formula XVII,

w N-—B—A
—/
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
R? R’
3 l’// \
R w N—B—A
__/

NC R (XVIII)



15 R1800C (XX) wherein R-R3, R6-R8, R18, A B, X Z, W and the dotted

line are as defined above, and m= 0-4, in order to get the correspondi ng
car boxyl i gyagd/f33s20r al cohol s, respectively;, WO 00/ 43382 PGIEPBRA0EGRLE 23
wher eupon the corrpounds of for mula (l)»2are isolated as the free base or in

the form of ghar Jraceutically acceptable salt thereof. 5 The reduction
accor di W&e’fe&)nﬁ‘e ’As 1 ez’eWaEﬂ%/t g dpttedlineare ap defarediabeve, inprylenic

sol vent g tra drof ran_in t esence . of
lithi um0 gfntﬂﬁ?érrrn 818 ge%? thc m%s %4t ?‘éon%P%I?c{;?%gmH’é’Fﬂ%}%ds of
f or mul adérifativeq) whi ch Ais 3-i ndoI yI s, are generally prepared from

reagents of formula (VI), 1,3-unsubstituted indoles, and oxalyl chloride
accordi ng to known literature procedures. 10 The al kyl ation according to

met hpd eni in an inert arganic__solvent such as a
SUItgb|§ b0| £¥QP gﬂ&ﬁng é@@ﬂggmBﬂ%F@PHWFVSOE‘Fﬁ@kbxggence of a base
(potaSS|un1carbonate or triethylamne) at reflux tenperature.

Aryl pi perazine derivatives of formula (VI) are conveniently prepared from
the 15 correspondi ng aryl amrRhAe according to the nethod described by Martin
et al, J. Med. Chem, 1989, 1052, or the nethod described by Kruse et
al, Rec. Trav. Chim Pays; Ba 1988, 10X, 303. The starting arylamnes are
ei ther comercially avai Fabry ar® wel IN—festhibed in the literature. 20
Aryl t et rahydropyri di ne der i vaxes o%L#e/nula (VI) are known from
literature, cf. US Pat. Noy 2,891,066; MEl vain et al, J. Arer. Chem Soc.
1959, 72, 3134. Conveniently) gorrespondlng arylbronlde is lithiated
wi th BuLi followed by add&g *benzyl - 4- piperidone. Subsequent
treatment with acid gives't § N—ggﬂzyl aryl tetrahydropyridine. The benzyl
group can be renoved by catgly%lc hydr ogenati on or by treatnent with e.qg.
ethyl 25 chloroformate toHgp ve the correspondi ngogtdyyl carbonate fol | owed
by acidic or alkaline hydrolysis. The starting aryl brom des are either
commercially available or well described in the literature.

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

V

10 in order to obtain the corresponding carboxylic acid derivatives;

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

R? R’

R® W N—B—A
_/
X 2
R8
RG
(CHam R’
15 R'®00cC (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;



Reagents of fornmula L-B-A are either comercially available or can be
prepared by literature nmethods, e.g. fromthe correspondi ng carboxylic

aci d deriywgfdov8sddy reduction to 30 the hydroxy derivatives~phfoGegyer Si on
of the hydroxy group to the group L bysy conventional nethods. WO 00/43382

PCT/ DKOO/ 00026 24 The reductive al kylation according to nmethod c) is
per f or m3therRpPeR Hedempoundeeidprmela (Hethisoleted b ¢he Eeechasonr outhe fienpefd or ned i n

two ste [ . €. . plLin f d the reagent of fornula L-B-A by
st andar ﬁﬁ%]%aﬁglglscgv?gc%eﬁgabgeasra&gﬁ%ﬁ%g acid chloride or by use of coupling

reagents such as e.g. dicycl ohexyl carbodiimde foll owed by reduction of the
5 resulting amde with lithiumalum nium hydride. The reaction can al so be

f . - not dure. Car boxyl i i ds | dehyd
or " 1 o mins M RrioR hARRARE CRERBT RPERERHCeargl PiY ah SieRuERne hulieftn e
i t er at yiich asRBetHGL dtAe P hetidioddauhkh & e ?%’“‘sg&f&%‘_ﬁ%iﬁﬂl A18mBLAYdde kS

conveniently perfornmed by 10 treatnent w th di borane or a di borane

pr ecur s dfluxiemparaturpeStartingsompbendsod fomuld{ VWeithyhehl A isdeindolyd, axc i n an
inert saolve such e.g. tetr drof uran or djoxane from O Ctq reflux
t enper atgﬁl?eéglﬁ}bmemﬁga%ﬁ’? %@gﬁ“%%@gﬁv’iléégm&@O‘I‘%ﬁ‘é‘{’%ﬁ‘&?gﬂrﬁj@?‘?sn%‘@ Hedilat e

bor ane dglokatidttdind AEkhEHY Gt R rnatively be perfornmed by

t r eat ment 0With sodlin%-m cyano oroﬁ@drle eltelg'n trifluoroacetic acid, by use of
magnesi um nmetal, or by catal ytic 15 hydrogenation. Reduction of the double

bonds accordi n%, to nethods e) and f) is nost conveniently perfonmed by
hydr oger&¢ piylationgscqimgre methpd hds penvenisndy perfermediin en msrtorganic al yst, such

as e.g t . i 20 . The renmov hal] ogen substituents
ecor di RgER Bl B S5 BT e o et B it e R g base

hydr ogegdthsefunh Barbnat 60hRthyldninbBLatREMSEREDRRurd Pal | adi um catal yst or by
treatnent with ammonium formate in an al cohol at elevated tenperatures in

t he predelpipasizineadgpativesi affomaitlalYBtare @fmveniently prepared from the
15 corresponding arylamine according to the method described by Martin et 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.



The di al kyl ati on of ami nes according to nmethods h) and i) is nost
conveniently perfornmed at elevated tenperatures in an inert solvent such
as e.g. oRbevakspnzene, toluene, N methyl pyrrolidone, di ngidptdrigsg de, or
acetonitrile. The reaction mght be pggfornmed in the presence of base such
as e.g. gglot assium carbonate or triethylamne. Starting 30 materials for

pr ocessdéekgdughive alkylation ecnonding icainkthod sl pbfoemed by sanded fiteegareed from
comer ci_al,l a}(ﬁi | abl e ma;)gri afl S %ﬁii ng conventional nmethods. WO 00/43382
PCT/ DRGSR 6! Tisagion qn 3% N4We Ste@sric- eornkiagiod 6V D)and shawspgent ned i n

an i ner bf ERMGBIL-B-A 19 staitafd £2fkis Ofa thgg%gér}%hc%%ideclh?&%eﬁ%)pltyglggﬁéat ures in

the presence of base,” e.g. potassiumcar te or re at reflux

t enper arourgingAbigentsatichv ed g g. dicpheiagylca@dafifidd PAGREd bf aliubGorisade 5 The
addi tion 0{2' for ,exanﬁl e a substituted vicinal dihalo derivative according
to met h&FURINg agyde wath Jithiyg atnminipmeydefie.dite reaction can alse he perforwddy  eact i on

conditi o enzene or, al ol), Lp th resence .of a base,
o 0. pot andird o pbPRRlEie, (RRFRDR afitn D SR Rubtpl i iB o arite

pr esenceometcifihasailublens tiedcribeAHEME litdiagre €t al ., J. Am Chem Soc. 1955,
77,5373-5375, Stillings, et al., J. Med. Chem 1985, 28,1054-1062,

Dzvi nchuk, 10 et at., Tetrahedron 1986, 386-389). Cyclization of keto
conmpounds ,according.,t o, net hods 1). or is perforned, by either base

tr rergt e _ed%cr “’Bﬁé‘%ﬁ%ﬁ‘%‘&ﬂ%@or&é iaﬁ‘?oé‘)hé‘ﬁ ﬁ%ﬂrlqef}t?ﬁsd? (‘SS‘éélVF’é‘F’éthégﬁf&m&B(‘We in nmethod
K, @6 Thieftnent with d¥oranel&ta Bb&d Qﬁr)e&%%gr sgét? agﬁ%;’tri%gg@a%%zél b 15

Substitution according to netho can be pertorned’using a Lewis acid,

e.g., UDonghylsulfitie nomplie iethéreatselvent suchm®elpy tetiahydrofuran or dioxane from
trifluor gEet hapesul phonate and an activated nucleophile

(tri met Ay CdPirilsg wapssgs delipyyed kysicid eatalyecd lntdrelysis ofithtieterngidiate 1985,

28, 1054 - Thi - hed 1997 6 2061-2974). 20
React i ogg&gg(azg?%yggr?%e %é?‘ﬁ%’& ) %lftér% tZYﬁﬁ)gBﬁgif?weaié((téhg?gﬁ’d%ﬁd%di tions
for niteydmboroysindeinisiflandas@iduelid, 8P as@6CAALeStnt RefBlh8Y cRhighs

conveniently perfornmed in an inert solvent Such as e.g., diethyl ether or
t et fahy BY@PEenaiionsi ng |t hi um al uni ni um hydri de or

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 1) 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.



al ane. 25 Oxidation according to nethod p) can be performed by using

pot assi um pergamanate in a sodium carbonate solution (A Salinbeni & E
Manghi si . wioHtaessacycl i c Chem 1980, 17:489-492). 30 Reducgd-pbkanseidi ng to
met hod q) can be perforned using |ithisum alum nium hydride in anhydrous

di et hyl__et her ?r,tetrahydrofuran (Koo, et at., J. Am Chem Soc. 1955,
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sol vent e T v P EE SHHAR) el AR Sicp R 2P A 102 A o 1o
ar eloex pi as sEgdragdppmosal 3&s380hhe  fol | owi ng abbrevi ations are used for

mul tiplicity of NVR signals: s=singlet, d=doublet, t=triplet, g=quartet,
gv=qui ntet, h=heptet, dd=doubl e doubl et, dt=double triplet, dg=double

e . i = i s
quartets, tt=triplet of triplets, .me nultiplet, =br oad. NVR si gna
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titration. Proper elerental analysis for all target conpounds
et al., Tetrahedron 1997, 53 (6), 2061-2974).
15
Substitution according to method n) can be performed using a Lewis acid, e. g.,
borontrifluoride etherate or trimethylsilyl trifluoromethanesulphonate and an activated
nucleophile (trimethylsilylated compounds). (Stillings, et 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).



were obtained. Standard work-up procedures refer to extraction with the
i ndi cated organic solvent from proper aqueous sol utions, drying of

combi ned olg@nissszextracts (anhydrous MSO4 or NaSO4), filpeFbReenmdsd
evaporation of the solvent in vacuo. Jpr colum chromatography silica gel
of type | gel 60, 40-60 nmesh ASTM was used. 25 EXAMPLE 1 1 a, 1-[],

4- Benz OE]P%E@HWSU%NXWTS] widlj iHugrate thelifventibu fiyrtHepi Trey ard, howeootahattte be A

m xtur e nyI)butyI nmet hanesul fonate (1.2 g, prepared as
descri be trée{é Iﬁ’g@ §725), 1- (1, 4- benzodi oxan-5-yl ) pi perazine (1.2 g), and

pot assi um carbonate (0.8 g) in 3-nethyl-2-pentanone (50 nlL) was refluxed
for 16 h. Cooling, filtration, and renoval of 30 solvent in vacuo gave an
oi | whik¥amplesapplied to silica gel flash chromatography (el uent: WO
00/ 43382 PCT/ DKOO/ 00026 27 hept ane/ nmet hyl ene chloride/triethylam ne

il toth titl late salt (0.7 Q)
(£ orh ac el el et desstiminedE g BRAEE-550 hppatesos e ingpriauied VorO a6
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4.15- 4.35 (m 4H);

7.20 (tor obH) Scidgx AS’I(lﬁQE)Sffbhj PerkindBIn{ed, Spbkra wérdbébtitled dthvo M8 oFf Z (% 301
(MH, 79 218 (37%, .162 (50%, . 129 (100% The follow ng conpounds were
pr epar e@%‘é‘@&@ﬁé’é‘%s ’(‘Sé’é%el@Br%%"ﬂQ@Sfmﬂ pn@wﬁmvbt@m mélecwarweighondi ng

en xan- 5
ory 1 EnRhans fits, 30 o) Bud rcllner 86095 1ERGL FBHER 10@%&%@3&6@@%%@)
1. 60- 1. PHE Haekgrbhd was ilﬁ)s&acaéd (ThHe rdlalive tedRites égth(e%ns #Ebbta I_&ez(?roéb
2H); 3.05 (t, 2H); 3.20 (s, 8H); 3.70 (q, 1H); 5 (s, 8 60(m
oH): 6. iGEpMGatpR)pattemE BV eg nomm)ensw 135nc(1¢ateded) ;heﬁnamemamn((mﬂamus i@ 20- 7. 30
(m H) .z o1 § @27%, 178 (31%, 129 (100% . 15
\Tasl\éilbé SLe] 6%‘93” sy st 0[f]0 Pﬂﬂ%ﬁo Y@ng. ﬁyM%ISB?ﬁtrﬁé?Y%%F%éfdeéxal ate.

g/bl 353 aﬁégS?:%[HHi%@rgQggg@ d@% OI(‘ # 52)? M@Q)n(gagﬁ%lﬁgpoDl({#‘ S@Féegtgrai% 4 35 (m
4H) ; 6.9dprothrm1PP.896DF6r dichetiiHiulfoxide (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 NaSO,), 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, 1-[1,4-Benzodioxan-5-yl]-4-[1-(inden-1 -yl)-4-butyl]piperazine, oxalate.

A mixture of 4-(1-indenyl)butyl methanesuifonate (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:



6.75 (t, 1H); 7.00-7.15 (m 2H); 7.15-7.25 (m 2H). M5 miz (%: 393 (M,
1009, 178 20 (45%, 129 (349 . EXAVPLE 2 2a, 1-[],4-Benzodi oxan- S
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of 5-fluorobenzofuran-3-carboxylic acig (56 g) and saturated etheral
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successil\ggl(yOW}h water (30 mL), 15% aqg. sodi um hydroxide (15 nL), and
water (75 mL). * Furt her tetrahydrofuran (500 nL) was added and the m xture
stirred for 1 h. The mxture was filtered and the precipitate extracted

with a mxture of nmethylene chloride (1 L) and 5 ethanol (0.5 L) The
conbi neJhérf@]é‘?\‘i"@gm‘?a‘sp@@%e‘f’@e@mmdtanakogdmilym(sza&lSOSGmSVBﬁgarqmemrdnon\Mﬂ ch was

i il | ash ch t h I t: t hyl ene chl ori de/ 25%
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ag. N he rest ellow oil, 5-fluorobenzofuran-3-yl net hanol
(14.4 g) crystallised on standing. A solution of

i : ) Q)i I i 250 nL) was
5-f lwgor dlbemqf(bI@B@ﬂoﬁmy&ﬁrﬁlymlf (ndifin-9)yl) ﬁbﬁ%%?@?ﬁ%ﬁé@f&ﬁ%&g

10 treated successively w drops of di net e ‘and t hi onyl
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o (2oL B LY VBT i A e e
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The mi xmue€%ohad0 Ik@Ht+a62°8)) 283 {251%), /128 (8186 12Hewoppur ed onto ice. Standard
vvorkl-sup with diethyl ether gave a dark crystalline material, 5-

1¢, 1-[1,4-Benzodioxan-5-yl]-4-[1-(indan-1 -yl)-4-butyl]piperazine, oxalate.

Mp 154-55 °C. '"H NMR (DMSO-d,): 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, /-[1,4-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 HC1 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



fl uor obenzof uran-3-ylacetonitrile (8.8 g). A solution of
5-fluorobenzofuran-3-ylacetonitrile (8.8 g) in methanol (350 L) was
treated wotddgsssat urated etheral solution of hydrochl ori cp(gaﬁKémgmrrL)_ and
stirred for 16 h at room 20 tenperatgge. The mixture was concentrated in
vacuo and standard work-up with diethyl ether/water gave nethyl
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2H) ; 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 (92g)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



8.00 (s, 1H. MSmz (%: 383 (MH, 8%, 233 (60%, 218 (22%, 190 (21%,
70 (100% . 15 The foll owi ng conmpound was prepared anal ogously: 2b, I-[],
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1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.15 (d, 1H); 7.55 (s, 1H); 7.85 (d, 1H).
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A solution of 2-(5-fluorobenzofuran-3- et hanol
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acetate/triethylam ne 80:15:5). The resulting oil was dissolved in ethanol
and addition of fumaric acid gave the t|tIe fumarate as a col ourl ess
cr y'$t al Thedelleringrdoripopnd wagprepMed BaFlogausiyc. ' H NVR ( DMBO-d6): 2. 70-2.80 (m
6H); 2.90 (t, 2H); 3.25-3.35 (m 4H); 6.60 (s, 2H);
2b, I-/1,4-Benzodioxan-5-yl]-4-[2-(6-chloroindazol-3-yl)ethylpiperazine, oxalate.
Mp 111-13 °C. '"H NMR (DMSO-dy): 2.95-3.35 (m, 12H); 4.25 (dd, 4H); 6.50 (d, 1H); 6.55
(d, 1H); 6.75 (t, 1H); 7.15 (d, 1H); 7.55 (s, 1H); 7.85 (d, 1H). MS m/z (%): 399 (MH-,
20 22%), 218 (100%), 162 (45%). The starting 6-chloroindazol-3-yl acetic acid was prepared
according to J. Med. Chem. 35 (1992) 2155.

EXAMPLE 3
25 3a, I-[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 (9.2mlL), 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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7.20 (t, 3H); 7.4 233
(75% , 018 gzz wﬁ%lpm]_@lﬁadm&%)l 5 g6 ahd BHAsuMNG IR 9338 3n BGhét @Jp&%@&e 31 3d,

s TSRl ok, AR fépgvizds.fﬁ%aaz;ssgxg:m
- 7
1hy; 7.8 %dﬁmf%wh%%%%é’d a8 B hrarhibpral et tplang 68T e

45%0 Z%titd/ﬁ&% ladife 5(07175%) ThO Ces(RRWoi] 201 EHB Y in e§1‘§nol d addition of .
1- [/?L 4- Benzodl ox)z(an 5 yl J-4-12-(6-net hyl benzof uran-3 yl) aﬁy I’} pi perazi ne,

oxal at efummiciarid gayeche tite fvRraREOCdBLrleS. @Pstfltine ﬁial)enaB(Ol@gBM;ﬂl'(WQl OH) ;

4 10 4. g(g WDWJ@SE; 290%%0 (1H)6§B %38(4 %ﬁ? 3%37;,5@1(&;5{ @g&(% éﬂ;l,o (2239,

33 0895, (dzlﬁl{@)f, 660, 1}1)62! 1(05#95’9 (m33H); ¥-93 (ad: ﬁ?{‘%%'(ﬁ%ﬁ%@gg W@, R

(1
|]-4-[2-(benzofuran-3 yl) yjplpera2|ne at’e

DVBO- dBH1). )aMs5my(z (%)1 853 (MH%OS%),@IS((BI)"/@W (28%:).0r68.(3296,m0 (46D%). 6. 50_(d,
H;,6.55 (d, 1H; 6.75 (t, 1H; 7.20-7.40 (m 2H; 7.55 (dd, 1H; 7.75
dd?® 1H);

The following compounds were prepared analogously:

2
y
(
1
(

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

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.

3c, I-/ 1,4—Benzodioxan-5-yl]—4—[2-(4-methylbenzofuran—3-yl)ethyl]pzperazine, oxalate.
Mp 204-6 °C. 'H NMR (DMSO-dy): 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 (t, 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%).



7.90 (s, 1H. Msmz (%9: 365 (MH, 41%, 233 (100%, 218 (96%, 190 (61%,
162 (87% . 20 3g, 1-[2-(5-chlorobenzofuran-3

yl) et hyl | wérdoZas2di hydrobenzof uran-7 yl]-1,2,3,6- tetrahydsepykbiionss

oxal ate. M 187-202 C. "H NWR (DVMBO-dG): 2.75 (s, 1H); 3.15 (t, 2H); 3.20
(t, ZFD 3.25-3.45 (m 4H); 3.85 (s, 2H); 4.60 (t, 2H); 6.35 (s, 1H); 6.85
(t, 1H) 3d71 164 Renzadiyxanzy-pG-4-(2- (il:h{)lprobzﬂzofurﬁﬁ -X-d)etyf)piperatife, (talatd)) . 7. 85
(s, 1H); 8.00 (s, 1H. Mo mMz (%9: 380 (MH+, 14%, 179 (90%, 144(59%,
115 (100% . 3h, 4-[Benzofuran-7 yI]-I-[2 (5 fluorobenzofuran-3

| )eth 3064 2
/Dhgo. ao 298067 H sAIRmAIQo); Fo3f 2P G180 GRbBy Bl 55 4l 5H)
3. 95 (s0-50Hyl; 116); 655((el, 1H})6, 757(t.000) $.35Y,;1H; 2@5((@1'[1,H)1|7*)855 d; 13@) @Eoo ) 7- 35

d, 1H 00/ 43382 PCT/ DKOO/ 00026 32 7.65 (m H)

z(s 0551 (s’lHLl??lg fﬂ\?g(rﬁ Z3TAMH 4% VPR3 (HI954), 219677002980 (4080, 1@23(318%) 135 (92%),
115 (100% . 3i, 1-[], 4-Benzodi oxan-5

le 4-12-(7- chl or obenzof ur an- 3- vl ) et hyl Jpi perazi ne, oxal ate 190 92 C
'H NVR 8ENBD, dBenzatlianF-Ap-4 - (6L2khyibbnzb

6. 55 (de 10 6,75 (t. an})?l;{L R (1,010 Zﬁ”é"%%}emyl b!)emz@né%{%ﬂ

(s, 1H. MsmMz (9%: 399 (MH#), 233 (100@@ 218 (49@@ 162 (49%, 116

§|6% iy B AR bl gelgi S5 . 49&%31,@]1&4&%%5 @, 48xal ate.

Mal omi c630i(d, m{)etsfsxsl(deﬁq)%rﬁ A1) 740304118507 ¥5 9 1n oy @y@) §§BE de (75

m.) followed 15 addi tion of potassium tert utoxide 't er
stirringt. d\ﬁswzm%) B MO 22%) P33 aL00re), 2 B8 @AbA) 1 6M(59%4).

3-chl oronet hyl - 7- chl or o- 4- et hyl benzofuran (3.8 g, prepared anal ogously to
the 5-fluoro anal ogue as described in Exanple 2) in dinethylformmde (25

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

'8.00

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, I-[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 (¢, 2H); 3.20 (¢, 2H); 3.25-3.45
(m, 4H); 3.85 (s, 2H); 4.60 (t, 2H); 6.35 (s, 1H); 6.85 (1, 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 (t, 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

oil (10 owoQb/ushset hyl 2-(7 20 chl oro-4-net hyl benzof ur an- 3-pdphRdeRietse:
sufficiently pure for further synthesgs. 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 on681{mwak 800 GOl B.0dr(d, FONdIS myzl6r Bbp(ME-adBYh)( BR @bds), Wit er refl ux

for 16 Wrs oJ € j i Xxture was cooled to roomtenperature and
extract@g/{’f?i %#@?r@r ?f%@@pg{}‘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- chBiol g4 4-Batzbyiobeni of jud-AD- B»Ckzlo)qﬂfe@aifomng_W&zﬂylgﬁpéragbqe,a@ca@azg ol orl ess
solid. Treatnent of this solid (2.5 g) with thionyl chloride (12 g) in
rrethsyl ene chloride and 1 drop of dinethylformam de at reflux for 3 hours

fol | one N{yaf A , ikon |\ xture, i,p vacyo gav )
3 (7 o Bt o oSO8 L s St ] Sl 3R € G 12D 50
brown 0655 (dHeNos75\RIHYj B3olty el);iud (d ¢hY.0f petdhans, i@@(smipﬂé ngdded
dropwise to a mxture of 1- (benzodi oxane-5-yl)piperazine (1.9 g) and

tri et hy(“akidi@ QD) M33 (1A0%w. 218 (4P Vot I6AHdIYe TS 1M69).43382 PCT/ DKOD/ 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 s | i EXAQSPLE hash chromat ography (eluent: ethyl

acet ate/heptane/triethyl am ne 15:4:1) giving 1-(benzodi oxane-5-yl)-4-[2-(7-
chl or o- 4- met hyl benzof uran- 3-yl ) et hyl car bonyl ] pi perazine (2.1 g) as a yell ow

oil. 5 7Th roduct was dissolved in dry tetrahydrofuran (25 nL) and added
dropwi s ’?d%aﬁgg'ﬁfé’d%g’(‘%hjzf"[ﬁi'({ 1 are e mibanioyanidad)-(41. 5 g) in dry

t et rahygh, &b MdaeThe mxture was stirred for 45 mn at room
terrperalt%?jéyﬁt?%e lrn"xturaee'vvas guenched by successive addition of water (1

nL), 15Mabmiti avid iectydxstehe(8(0g)ow il dissodRd inaiéthiitormattide (75AhL BlolStvelir i ng for
2 hours, the mxture was filtered and concentrated in vacuo. The resulting

10 bi | Raaddabion plretassiom estrbuteridert 9 g) dftey sieingent 15 siimgt roamet at e/ hept ane
L3 0 0 3o S PSR, 5 0 Ty e a1
(s, 3H)anabgdhsifito tieH)-fluskotalobue & sscribed 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). After 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) as a
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



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 miz (%: 427 (M,

1009, 218o(@a%s: 178 (71%, 122 (80%. The follow ng COmaysis 00Bse

prepared anal ogously: 4b, |-[], 4-Benzpdi oxan-S
yl J-4-[3-(7-chl oro-benzofuran-3 yl)-1 propyl]piperazine, 20 fumarate. 'H

NVR ( DMBD) 063 152Im86at(rqmn t@thperatre} Aflek refli)for 26 héurk hheashchon MHifltireZnad (U,
2H); 3.00 (broad s, 4.10-4.30 (m_ 4H); 6.45 (d, 1H); 6.50 (d, 1H) ;

6.60 ( Sconi:p}}tratgi myacio a11¢6he resplting qit appliept to $1hm)ge(1d‘lasllpl)ronmtc@a 1H) . 90

1 1000 4
15 o (el Byl atespheptileltofiy ﬁrgwsé% g et séhﬁﬁﬁfa s 3
gl ]SEI E)gflgglg%meiﬁkﬁt)lmg@g%an(-f@l)eﬂy%oﬁlg]\}ﬁ%r Gine (1. l&z ab g\yeuég%g :2))54(()m(t 2H)2H) ;
S ; )
4 35t 4. The preductpyas disselyed dn dwtrale/d&@fu(a@ (21n)L) aﬁdzadc(murom/wsbl)to a7.30 (t, |
H:; 7.40 (d. . 11- WD 00/ 43382
PCT/ DKoiﬂsé élfh’ﬂgl ?3}“21 ‘t‘%“]hyﬁélge W) W@%tetfaiwém(ﬁir%w mby3lhesgey , 165

(84% . ARk
RO ne%%h%f‘ﬁgﬁ?o‘?ﬁg‘n%t fémﬁ%f?%?%*;?“?%f%é%uaez‘.ﬂﬁsequen&%ﬂ be A mixture

of 4a (rceesgive additioadif wataviil atigr tilalsodinds hydiréxidd (0. 2 miv) safdi warehpi b @x) de
sol ution (2 nL) .and met hanol (50 f) was hydrogenated in a Parr apparatus

at 3 at Htefst H}?Hg &yenhoyss. é%%w’@uﬁedﬁ’as tsretoandscongntiatestiy oacucadbie résshingf et hyl

t nt n.vacuo gave the
T E1D colas ARt e oy B R IR Bl 1L VB AR e ool o
(0.4 g) cdﬂi@fﬁnﬂﬁﬂilﬂﬂ@as M?’staﬂl&ed-és fBe furklafiMRa(tYBQ) dRdm acktél. (Qv, 2H); 2.55
(s, 3H); 85 (t X t, 2H); 3.20 broads 2H); 4.10-4.30 (m
4H) ; Mpl(7<§ 81114 HGNWQWS ) B0GE1v £H); 124)(2 (s731D (8P, (t, 2H9) 3.10.R@H)t, 1H);
785 ( A3.13Broad s, 1 3:15 85 (m, 41); 6.50 (d, 1H); 6.55 (4, 1H); 6.75 (¢ 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, I-[1,4-Benzodioxan-5-yl]-4-[3-(7-chloro-benzofuran-3-yl)-1-propyl]piperazine,

20 fumarate.

"H NMR (DMSO-d,): 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 MSm/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,

Sfumarate.

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).



15 Msmz (99: 393 (M+, 32%, 218 (45%, 178 (60%, 189 (100% .

Phar macol ogi cal Testing The affinity of the conpounds of the invention to
5-HT, A r egpdopazsawas determ ned by 20 neasuring the inhibi p&PBKBS, da'? di ng
of a radioactive ligand at 5-HT, A recgptors as described in the ?o oW ng
test: Inhibition of 3H5-CT Binding to Human 5-HTlI A Receptors. 25 By this
net hod ™M@ ni/nkfoi 438Dy, TBPalg240(100%8, 103n@BNY, 1f5 (8he,)5- HT, A agoni st

" H 5- carboxam do tryptam ne (3H5-CT) to cloned human 5-HT, A receptors
stably expressed in transfected HeLa cells (HA7) (Fargin, A et al,

Biol . Chsmm , 264, 14848) is determned in vitro. The assay was
perfornﬁd—asggiwnédi fication of the nmethod described by Harrington, MA et
al, J Pharnmacol. Exp. Ther., 1994, 268, 1098. Human 5 30 HTI A receptors (40
g of cel| honogenate) were incubated for 15 minutes at 37 Cin 50 nMTris
buf fér at ol "7'.93F”F¢¢l@W"%V@s%h%@-mﬁthﬁﬂe&omanmeﬂ)-slg&opﬂ]wpé)‘aﬁdhng was
determ gg%ey i ncluding 10 gM of netergoline. The reaction was term nated
by rapi 00/ 43382 PCT/ DKO0O/ 00026 35 filtration through Unifilter GF/ B

filters ApmipaurEQimaqo.G%g{ paBENESEEEharédal asez,,sOpfgs,% Mg%ﬂ%ﬁ?%%@% gﬁﬁgsﬁ d Top

Counter. The results ai ned are presented table
| nhi bi t {bmlofandpreshagd! (0l hgas hyBOgenateN)in b Radr.apparatus Gt 3 atrh 6f Rydrogada 14  2b
9.3 3a_29 3? 7.? 30}1? 3d 18. . : .
pressure for 1.5 hours. Filtration, addition of ethyl acetate, washing with water, and
10 removal of solvents in vacuo gave the title compound as a yellow oil which was
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 MS vz (%): 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, A 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 ug 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 uM of metergoline. The reaction was terminated by rapid



3e 8.8 3f 83 3g 24 3h 11 3i 2.1 5a 2.9 Pindolol™ 100 Table 1 *
reference compound 5 The conpounds of the invention have al so been tested
for their wbfoesssspn re-uptake of serotonin in the follow ngrindoiooozs
I nhi bition of 3H5-HT Uptake Into Rat Bgsain Synaptosones. 10 Using this
met hod, the ability of drugs to_ inhibit the accumulation of 3H5-HT into
whol e éh Herghom t h’oé‘)ghérﬁ’(l@é‘?f j dltege o p rhomdet Cell Hlatvrestelr 'Fhleeriig?gwcqggaed 111; "
erforme cho macol ogy e
et o ApRRAaaeh réejoq‘%FégZeT}{y%&&ﬁ obtified B¢ Fhpie) B 1CT) DKOO! 00026 36
Conpound No I nhibition of serotonin reuptake 1C50(nM |a 61 Ic 130 2a
0.69 2b 160 3a_170 3b 240 3c 11 3d 34 3e 58

Compound No. Inhibition of *H-5-CT binding
IC,, ( nM)
la 1.7
1b 6.1
1lc 2.5
2a 14
2b 9.3
3a 29
3b 7.5
3¢ 19
3d 18
3e 8.8
3f 8.3
3g 24
3h 11
3i 2.1
S5a 2.9
Pindolol’ 100

Table 1 "reference compound

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:



3f 12 3g 160 3h 43 3]

1.5 4a 32

5a 15 Par oxeti ne*

0.29 Table 2

*reference conpound 5 The 5-HT, A antagonistic activity of sonme of the
conmpoundswefooisbszzi Nnventi on has been

receptors stably expressed in transfegjed HeLa cells

estimated in vitro atpced oR&hoeze T A

(HAT) |

In this test

5-HT, A antagonistic activity is estimated by neasuring the ability of the
conpounds to antagoni ze the 5-HT induced inhibition of forskolin induced
rforned as a mndification of the nethod

cAMP accunul
descri bed by |1
results obtai

Conmpound Ant agoni sm of

accunul ati on
290 3i 1500

Table 2 *reference compound

%wgﬁlm‘sf’ P.J. et al, ERibition ofsgroteninoteuptal@3| 45, 375. The
ned are presented in tlable 3: g ﬁi 82 PCT/DhOO/00026 37
| nhi bition of| forskol i d cAVP
|Cso (nM) 1laa 170 2a 100 3b 724 qg»zduu 50 550 3e 1400 3f

4a 260 5a 390
1c 130
2a 0.69
2b 160
3a 170
3b 240
3¢ 11
3d 34
3e 58
3f 12
3g 160
3h 43
3i 1.5
4a 32
Sa 15
Paroxetine* 0.29

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

(HAT). 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

in table 3:

Pauwels, P.J. et al, Biochem. Pharmacol. 1993, 45, 375. The results obtained are presented



Pi ndol ol * 270 Table 3: * reference conpound Sone of the conpounds of the

i nvention have al so been tested for their in vivo effect on 5- HT, A

recept or swiopolsabs2assay descri bed by Sanchez. C. Et al., Eyerdkedidggsmacol .
1996, 315, pp 245. In this test, antagonistic effects of test conpounds
are determ ned_hy neasuring the 5 ability of the test conpounds to inhibit
5- MeO- DMT i ndydeampeid $y notagonisih of EoMpaioiist foFskoli iRARe@Nt 1 nventi on
possess val uabl e t|V|1y as serotonin re-uptake inhibitors and have

ant agoni stic ¢ffect®at 5-HT, A r%@&é?@mmnéoed@oﬂn%) of the |invention
are theref or e[Tconsjderedusefut—for—the tr““t“p of—di-seasesjand di sorders
10 responsive|{to the inhibition of serotoﬁ'n re- uptake and antagonistic
activity at 5{HT, Ba receptors.” Diseases rq@@onslve to—the—nhtbiti on of
serotonin re-uptake arejwell known in the art and include affjective

di sorders, su¢h assbdepr g¢ssi on, psychosis, anhxiety disorders Ti|ncluding
gener al anxi ety—diserdet—panic disarder, obsessive conpul sivel di sorder
etc. 15 As expl ai n¥d abpve, the ant agoni s23® activity at 5-HT,| receptors of

t he conpounds rof—tfEe—nvention ﬁr++—eeaﬂtSﬁaet—the—negaLL¥e_Leed back
mechani sm i nduced by the inhibition of serBt oni n reuptake and i s thereby
expected to i hproye the|effect of the ser T Treuptake—tnhtbi ti ng
activity of the conpoungds of the invention. 00/ 43382 PCT/ DKOO/ 00026 38
The conpounds|as dfai med herein are therebgpe considéered to be particularly
useful as fas onset of action nedicaments for the treatnent |of

depression. The cdﬂpounds may al so be us&fM for the treatnent of

depr essi ons IIbH4a|C ApA—Fesponstve—tocyrrently available 5 [SSRIs.

Phar maceuti ca| forful at| on The pharnaceut@égl fornulatlons of |the invention
may be prepar €d Dy CONVENtT omat 10 netuuu3 pm the—art—For—exgnpl e: Tablets
may be preparad by m xi hg the active ingreglent wi th ordinaryl adjuvants
and/ or dil uent sPimddldtibsequent|y conpresspAg the m xtare 1n conventi onal
tabletting machine Fxahples of adjuvants or diluents conprisg: corn
starch, potat@dﬁﬁér€H€ﬁfqmc@mmpmughe5|untstearate gel atine, | actose,

uns, a i ke. 0
9 gg %the compoungs 0} ttPle invention have also been tested for their in vivo effect on 5-

j= =

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

5  ability of the test compounds to inhibit 5-MeO-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, receptors. The compounds of the
invention are therefore considered useful for the treatment of diseases and disorders

10 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.

15 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.



adj uvants or additives usually used for such purposes such as col ourings,
flavourings, 15 preservatives etc. nay be used provided that they are

conpati bl holdizghe active ingredients. Solutions for injgsthRiGodddy Pe
prggared g§w%issolving the active ingggdlent and possible additives in a

part of the solvent for injection, pretferably sterile water, adjusting the
solution to desired volume, sterilization of the solution and filling in
sui t abl ?h‘gé};)ul es or 20 vials. Any suitable additive conventionally used in

the art BROUDSS 8% clauprdheagin g thetefare compidared tomeagfmm%rlwmﬁﬂ as fast

ant i oxi 3 r ical .¢ ositio of this invention or
those i ehosiegoR meEnRS PR el GETBEShiobn T ormmiBt Moh Slraypene
adni ni stefddobiic arymsdnt baddpeessiont GhidhOire B¥AMRbEnAR: ﬁarcﬁlrrlaﬂfu& Nid6ief or m of
tabl ets, capsul es, powders, syrups, etc., or parenterallyin the form of
sold%io%%Rhor i njection. For preparing such conpositions, nethods well

known in the art may be used, and any pharmaceutically acceptabl e
carriers, diluents, excipients, or other additives normally used in the

art mayPhermis@dticAlaoyRaifRivh! Y. the conmpounds of the invention are
adm nistered in unit dosage form 30 containing said conpounds in an anount

of about 0.01 to 1000 ng. The total daily dose is wusually in the range of

about 0,05 - 500 ng, and nost preferably about 0.1 to 50 ng of the active
conpou nEh%?hafWécquﬁg@ﬁs%W?tlw QB B3I naIRDRODEDIOR by coventbadlns: 1. A

[ i dj t idi.ne or. piRerazine @ rivative havin %Qe fornul a:
PR ot BSOSy Vs N Bl ™
an aci dwalldidinarg adaivhnts Bed/60diluentsvii@rs@bieqRerts emprlsslckdé Bure in a
C2_, o-al kenyl ene or C, _, o-al kynyl ene; ' _ '

- conventional tabletting machine. Examples of adjuvants or diluents comprise: corn starch,
potato starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other
adjuvants or additives usually used for such purposes such as colourings, flavourings,

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.



10 Xis -0-, -S-, or -CR4R5-; and Y is -CR6R -, -CR6R -CR8R9-, or

-CR6=CR -; or X and Y together forma group -CR4=CR5-, or -CR4=CR5- CR6R7-;
Zis -0-,w@b0asi Wis N, C, or CH and the dotted line i $cahiplbsgal
bond; 15 R4, R5, R6, R7, R8 and R9 arge each independently selected from
hydr ogen, hal ogen, trifluoronethyl, Cl1_6-al kyl, C2_6-al kenyl, C, _6

al kynyl Clad®s7- cycl oal kyl , C3_7-cycl oal kyl -C1_6- al kyl, Cl_6-al koxy,

Cl_6-al kylthio, am no, Cl_6-al kylam no, Cl1_6-di al kyl am no, phenylam no or
phenyl -C1_6 al kyl ami no wherein the phenyl group may be substituted,

acyl am po, 2 - nitro .-g‘r%l?w - SO02- and Cl. 6-al kyl
subst i tEt ed vgwé}%ggd?&sflﬁ%rsat Wrggﬁ&gg LRGPP Haélv,(?d’éﬁ’,ngégze_ g’”&‘P oxy, Cl_6

al kylthi o, am no, Cl_6-al kyl am no, Cl.6- dial kylam no, acylam no, hydroxy,
-SH, cyano, nitro, -COOR18 and -SO -R19; R18 is hydrogen, Cl_6-alkyl, C _6
al kenyl , C2_6-al kynyl, phengf or Rlhenyl -Cl_6-al kyl wherein 25 the phenyl
groups may be substituted, aning, Cl_6-al kylam no or Cl_6-di al kyl am no, and
R 9 is Cl_6-alkyl, am no, Cl/6-aNkyl affi no,  C, _6-di al kyl am no, phenyl or
phenyl - C1_6- al kyl whereﬁn he ppenyt. gr oplps—BrayAe substituted; WO

00/ 43382 PCT/ DKOO/ 00026 40 YA—s a b lic ring selected fromR14 15 E1
REL jRa 2 Eor E2 RI5 / E3 R16 R17 (la) (I) 5 wherein E', E2 and
E3 are selected fromO, S , C CR12 and CHR(lI:)B, and the dotted

any of its enantiomers or any mixture thereof, or an acid addition salt thereof ,
wherein
B is C,,,-alkylene, C, ,,-alkenylene or C, ,,-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’-;
Z is -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, ,-alkyl, C, (-alkenyl, C, ,-alkynyl, C,.-cycloalkyl, C, ,-cycloalkyl-C, -
alkyl, C, s-alkoxy, C, (-alkylthio, amino, C, ,-alkylamino, C,-dialkylamino, phenylamino
or phenyl-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, -alkylthio, amino, C,¢-alkylamino, C, .-

dialkylamino, acylamino, hydroxy, -SH, cyano, nitro, -COOR'® and -SO,-R"?;

R" is hydrogen, C, s-alkyl, 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, .-dialkylamino, phenyl or phenyl-C, -alkyl

wherein the phenyl groups may be substituted;



|l ine indicates an optional bond, provided that E2 and E and/or E3 may not
simultaneously be 0, or S; R, R2, R3, R12, R13, R 4, R15, Rl6 and R' are
each i ndepayebentdzy sel ected from hydrogen, 10 hal ogen, trpét/BRoGFGREY! .
Cl_6-al kyl, C,_6-al kenyl, C2_6-al kynyl,, C3_7-cycl oal kyl, C3_7-

cycl oal kyl - C1_6al kyl, Cl1_6-al koxy, hydroxy, fornyl, acyl, amno, Cl.6

al kyl am no, Cl.6 di aI kyI amno, acylamno, C _6 al koxycarbonylam no,

am nocar I am,no am nocar bonyl ani no,

Cl_6- di éﬁ%n‘\yalﬁ)( A%@g}ngSW 3#‘%’6 nitro, cyano and - SO, -R19, wherein R19 is
C _6-alkyl, 15 amino, Cl_gmal kylam no, Cl_6-dial kyl am no, phenyl, or
phenyl -C1_6 al kyl wherein the phenyl groups may be substituted; R' is

sel ected from hydrogen, Cl.6-alkyl, C2_6-al kepyl, C2 &=alkynyl,

C3. 7-cycl oal kyl, 20 €3 oal kyI Cl_6- al ks enyl or phenyl Cl_6 al kyl
wherein the phenyl be subé’htuteél agyl, syl and - SO - R19,
wherein R19 is C1. -£3 y 2 Oip C16alkyl ,///b16d|alkylamno
phenyl or phenyl-Cl_6- alky mhereln t he phenyl groupsritay be substituted;
25 provided that at |east Rihe of RapR9 is different from fg¥/dr ogen when Ais
a group of formula (If) WO 00/43382 PCT/ DKOO/ 00026 41 (( ) 2. A conpound
according to Caiml wherein Ais selected fromthe groups of formula

1 T e e R

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™ RY, R'and R' are each independently selected from hydrogen,

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

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

15  amino,

C,-alkylamino, C, (-dialkylamino, phenyl, or phenyl-C, ,-alkyl wherein the phenyl groups

may be substituted;

R is selected from hydrogen, C,-alkyl, C, ,-alkenyl, C, ;-alkynyl, C, -cycloalkyl,

20 Cy-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 phenyl 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)



wherein E, E2, E3, and R14, R15, R16 and R' are as defined in claim1 and
ES5 is N Cor CR12. 10 3. A conpound according to Clains 1 to 2 wherein

t he bi cychiccowdssg A is selected fromthe group (If) to (IgRT/bkodddors ES(!S)
Es(fh) NE\NI (L) s I / (1) NWs%lk 4AN~E () 6 NE () \N~() NNE6~(10)
N. (IP) (Igq) WO 00/43382 PCT/ DKOO/ 00026 42 which is attached to the

remai nder of the conpound of fornula fa a carbon atomor a nitrogen
atomin any of the two rings andjwh in the dotted line is an optional
bond, E6 is 0 or S, and wherein y;}#'\gg/ycarbon 5 atons in the ring may
be substituted with any of the subs{ituefit sifdefined for R12 - R' above,
and wherein the nitrogen atons in the ring nay be substituted with any of
the substituents defined above for R'. 4. A conpound according to Claim3
wherein 2 i s A& cgmpoindicchRtimddoClaki) . i) A0 : qrpound
according to C aiih?% 4 wher eiIEIEJA isl]ﬂg)lg‘;rll{c‘iﬁ%ﬁo {stglge%?goﬁﬁ)g g\?@é’%@?ﬁ E6 is O
6. A corﬁ%@ﬂh‘é(k&d&kﬁnﬂgﬂeﬂo claims 4 to 5 wherein Ais attached to the

remai nder of

R4 R4 \ R
et R15 £l R15 £5 R15
7 Ve /.-
E2 or —g5 or E2
A AR N,
/E R6 E R16 E R16
5 R (Ic) R R

(Id) (le)

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

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

from the group (If) to (Iq)

(lIg)



15 the derivative of formula (I) via position 3 in the five-nenbered ring.
7. A conpound according to Claim3 wherein Ais a group of forrmula (If).

8. A conpgondsssegording to any of clains 1-7 wherein 20 B dessitacfoddsky! ene,
C2_6-al kenyl ene, or C2_6-al kynyl ene; 4X is -0-, or -S; and Y is -CR6R7-,

- CR6R7- CR8R9-, or CR6CR7- and Zis -0-, or -S-; 25 Wis N, C, or CH
R6, R7, Wh@haﬁattmeét%théa@hamdmmdm@mpopnd ef &otmidh d‘I)r oimakyitiongesim obal ogen,

trifluo Cl_6- I koxy, Cl_6-alkylthio, amno, Cl_6

al kyl arr{l? g@togl Gi a§719§ﬂ§§¥"ﬁd‘ngsﬁﬂ nyl ami no or phenyl - Cl_6-al kyl ami no

wherein the phenyl group may be substituted, 30 hydroxy, cyano, nitro,
-COOR18, -S02-R19 and C1 _fi al kyl substituted with hal ogen, Cl.6 al koxy,

Cl_6- al Wherehi the dattedbine @]an&palbkzyllb@nd NBS is (Cdr ;- Hidalteydiamh of tR_REHIBA NO,
hydr Oxy ‘&% gﬁ nitro %%OR or -SO, -R19; WD 00/ 43382 PCT/ DKOO/ 00026 43
R8s #§ ringmgy by Rptituies ‘ﬁ’éh a@&oﬁhaﬁmla@ﬁcdeﬁne@ior@e i BJ7kyI ani no;

R19 is Gl Kk Mm.no_or |a amn R2,
R3, R12, RlSéHd wzkt‘ereg%@?’ﬁi‘%ﬁgﬁ’%%ér SRS Y bﬁ& ‘88(51@/{1)‘ a0y bl ed from
hydr ogambstxtiuexhtegeﬁnedabo% grpohet hyl , Cl1_6-al kyl Cl_6 al koxy, hydroxy,

amno, C1 6 alkylamno, Cl.6 dial kyI amno, nitro and cyano; and 10 R' is
sel ected from hydrogen, Cl_6-al kyl, phenyl or phenyl-Cl_6-al kyl wherein the

phenyl ,grou he.subs t C fornyl and 2-R19, wherein R19 is
c1_6- al kyl R e iboug a%or‘ﬁ tﬁ@ﬁ#fﬂg %‘aer%zn A Bagrar gt fgﬂnﬁb (I, (I e ékpound
accor di ng to Clalml which is selected from 15 1-[1

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

1 4- Berfzodi ofaenpoynd acofdidg (o Gidan 4Ivhdrdin 1 ut @oupt o folpu RSN Arhein 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 I19.

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

Z is -O-, or -S-;
25 WisN, C,orCH;

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

30 hydroxy, cyano, nitro, -COOR'", -SO,-R" and
C,.-alkyl substituted with halogen, C, (-alkoxy, C, -alkylthio, amino, C, s-alkylamino,
C, s-dialkylamino, acylamino, hydroxy, cyano, nitro, -COOR " or -SO,-R"’;



1-[ 1, 4- Benzodi oxan- 4

1, 4- Benzodloxan 5-vyl

1, 4- Benzogowsassse- Y|
i soxazol - 3-yl)-1-propyl
-[ Benzofuran-7-yl]-4-[2
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1, 4- Benzodi oxan-5-yl]-4-[

1, 4- Benzqdi oxan-5-y| ] - 4- 4- et hyl benzof ur an- 3-yl ) et hyl ] pi perazine, 1-]
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[ 8- Q/@labc-y]a,rmlb,enzmrhmimancﬁ aptl] -4-[3

7- chl or obenzof uran-3-yl) propyl ] pi perazi ne, 1-]

4- Benzodi oxan-5-yl ]-4-[3-(7-chl oro-4-net hyl benzof uran- 3-yl ) - 1- propyl ] pi pe
z
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- [
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00
idl?%g nlz{\(;\% gegécgégﬁgﬁelﬁé (4% ﬁ%ﬁy?}beélx%“lf%ﬁ%l: Syl hsreip g I.bt?eﬁélr azi ne
1, 4giBep negi twsabstiutetl] acdt, [f@miyiaha csOPRNZAMMEAR Bivt) Sl Lierazi ne,
Ben#byliaBuamonC - dialkyagiipat- chl or obenzof ur an- 3-yl ) - 1- pr opyl | pi per azi ne

1, 4- Benzodi oxan-5-yl]-4-[4-(4-net hyl benzof uran-3-yl)-1-butyl ] pi perazi ne
[ 1,4-B

nzod oxan. Saohugbudadebrai 85 ORRATOUMERT: ol daut y1 | i per azine 1|

, 4- Benzodi oxan- 5-yl ] 7- chl or obenzof ur an- )-1-butyl ] pi perazine 4-[
1, 41Benk-Otit Beamodoyar-5 Y £{1- Enﬂd:mb{yd))b@bﬂ@'l]prp&f’azﬁreyl Yethyl]-1, 2,3, 6-tetrahyd
Eogy E;'eﬁL'gﬁz‘tBé%L@Om-ﬁyﬂrﬁ’(-éinfifrrubTYé)bbhz@wrﬁﬂpiserwip@t hyI ] pi per i di ne,
2 o Shhanaaduti ol A BYrec . Benzont ovan-o
1, 4- benk-pHi Bemrodioyin-Piybles-f2-(S+€uorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[3-(6-fluorobenzo[ 1 ,2]isoxazol-3-yl)-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-yl}-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,

25 1-[1,4-Benzodioxan-5-yl]-4-[2-(benzofuran-3-yl)ethyl]piperazine,
1-[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 ,0-tetrahydropyridine,
1-[1,4-Benzodioxan-5-yl]-4-[2-(7-chlorobenzofuran-3-yl)ethyl]piperazine,

30 1-{1,4-Benzodioxan-5-yl}-4-[3-(7-chlorobenzofuran-3-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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2 Caylysipeybind, 4- benzodi oxan-5-yl]-4-[2-(6-Chloro-1 Hindol-3- 30
et hyl Jtetrahydropyridi ne, 4-[2-(6-Chloro-1 H i ndol -3-yl)ethyl]-1-[2-(N,
di et Mlé@rﬂhm»yllli-imonabe)eﬁmD@ayﬁm-mhlb%ﬁiddwid@ﬂ%ﬁit,ghﬂge WD 00/ 43382

-T 2- Ai no- - i -5-yl 2-(6-Chloro-1
ELCT{—] ([j)lg %23&%21{(}{ sﬁﬁl-g{d%g@%)ggw:r I -mdiﬁ'gf,?unozrglglet?l)}(/ﬁ ?,4—be¥12c]>dioxan—5-§ll] piperazine,

-[2- i i -4-[2-(6-Chloro-1 Hindol-3 yl)ethyl ]
oL B Ao gt DA e LG R At 2
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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-1 H-indol-3-yl)ethyl]piperazine,
1-[2-Acetamido-1,4-benzodioxan-5-yl]-4-[2-(6-Chloro-1 H-indol-3-yl)ethyl]piperazine,
20 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylamino)-1,4-benzodioxan-5-
yllpiperazine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-hydroxymethyl-1,4-benzodioxan-5-
yl]tetrahydropyridine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl}-1-[2-cyano-1 ;4-benzodioxan-5-yljtetrahydropyridine,
25 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-trifluoromethyl-1,4-benzodioxan-5-
ylJtetrahydropyridine,
4-[6-Chloro-1H-indol-3-yl)ethyl]-1 -[2-(ethyl-oxo-carbonyl)-1,4-benzodioxan-5-
yl]tetrahydropyridine,
1-[2-Carbamoyl-1,4-benzodioxan-5-yl]-4-[2-(6-Chloro-1H-indol-3-
30 ybethyl]tetrahydropyridine,
4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2-(N, N-dimethylcarbamoyl)-1,4-benzodioxan-5-
yljtetrahydropyridine,
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1-[2,2-Bis(hydroxymethyl)-1,4-benzodioxan-5- yl1}-4-[2-(6-chloro-1H-indol-3-
ylethyl]piperazine,

20 4-[2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2,2-dicyano-1 ,4-benzodioxan-5-yl]piperazine,
1-[2,2-Bis(trifluoromethyl)-1 ,4-benzodioxan-5-yl1]-4-[2-(6-chloro-1H-indol-3-
yDethyl]piperazine,
1-[2,2-Bis(ethyl-oxo-carbonyl)-1 ,4-benzodioxan-5-yl1]-4-[2-(6-chloro-1H-indol-3-
ylethyl]piperazine,

25 1-[2,2-Bis(hydroxymethyl)-1,4-benzodioxan-5- yl1]-4-[2-(6-chloro-1H-indol-3-
yDethyl]tetrahydropyridine,
4-{2-(6-Chloro-1H-indol-3-yl)ethyl]-1-[2,2-dicyano-1,4-benzodioxan-5-
yl]tetrahydropyridine,
1-[2,2-Bis(trifluoromethyl)-1 ,4-benzodioxan-5-y1]-4-[2-(6-chloro-1H-indol-3-

30 yl)ethyl]tetrahydropyridine,
1-[2,2-Bis(ethyl-oxo-carbonyl)-1 ,4-benzodioxan-5-yl1}-4-[2-(6-chloro-1H-indol-3-
ylethyl]tetrahydropyridine,
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1-[1,4-Benzodioxan-5-yl]-4-[2-(6-chloroindazol-3-yl)ethyl|piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[2-(4-methylbenzofuran-3 -yDethyl]piperazine,
1-[1,4-Benzodioxan-5-yl1]-4-[2-(5 -chlorobenzofuran-3-yl)ethyl]piperazine,
11 ,4-Benzodioxan-5-yl]-4-[2—(6-methylbenzofuran-3-yl)ethyl]piperazine,

20 1-[1,4-Benzodioxan-5-yl]-4-[2-(benzofuran-3-yl)ethyl]piperazine,
1-[1 -4-Benzodioxan-5-yl]-4-[2-(7-chlorobenzofuran-3-yl)ethyl]piperazine,
1-[1 ;4-Benzodioxan-5-yl]-4-[3-(7-chloro-4-methylbenzofuran-3-yl)-1 -propyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[3-(4-methylbenzofuran-3-yl)-1 -propyl]piperazine,
1 -[2-(5-Chlorobenzofuran—3-yl)ethyl]-4-[2,3-dihydrobenzofuran-7—yl]- 1,2,3,6-

25 tetrahydropyridine, and 4-[Benzofuran-7-yl]-1-[2-(5-fluorobenzofuran-3 -yDethyi]-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.



47 12. The use of a conpound of formula (1) or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a nedi canent

for the twugRpdonBs of a disorder or disease responsive to phEpkbhdiderd i on o
serotonin reuptake and antagoni smof 5;HTIA receptors. 5 13. Tﬁ‘g use of a

conpound or forrmula | or a pharmaceutically acceptable acid addition salt

t her eof ¥Zr thke pyeagfaratiponnd bf formmt (@psrRiBhatBicedunally K8t ta0f affective
di sorders ..suc? s _depression, psychosis, anxiety disorders including
general fifiion sp t&ﬁ?&?fgfgf the prepasation; of grraedicanadng frshe treatorepud i disordesar der |

and eati j d 14 . h of treating affective disorders, such
as depr e(ilgeiag&ﬁ ?&Bg:}%ﬁeotg ;Itfs?e &lgihbifl?%ﬁft > qu%lp&%urpga 'er?(’ilﬁ&maﬁﬁmé’é‘rfg rSaHTa\n?(l ety
di sor derrecggamisc di sorder, obsessive conpul sive disorder, and eating

di sorders conprising admnistering a conpound of formula (1) or a
phar raceutical |y acceptable acid addition salt thereof.

13. The use of a compound or formula I 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 eating disorders.

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 (I) or a

pharmaceutically acceptable acid addition salt thereof.



