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Pi peri dine, tetrahydropyridj (ip@r azi ne derivatives) (4
preparation and use The pr%@m“mmﬁ%m\u‘mmon rel ates to novel ipélq‘?)i"'ehf|2(()j(|J3ne,

t et rahydropyri di ne and pi pe e derivatives which are potent serotonin
reupt a0 00M3IB82 t or s, phar maceut PSP conposi ti ons cont ai RCE@PKOMEER6 conpounds
and the use thereof for the treatnent of disorders or diseases responsive
to the inhibition of serotonin re-uptake. The conpounds of the invention
al so pBiperiding fetglaydropyriding and pipenazise BErivativaseteir prepadationeambuss der ed
to be particularly useful for the treatnent of depression. Background

Sel ective serotonin (or S-HT) reuptake inhibitors (SSRIs) such as

f | uoxegy X j i . § ) i represent a
o or PO AE T Oone W Ry piericihe (AU B SRl B [ 20" ever
and | elesivaiwes mehichi ate pefehesdrstonimpaprite inhibitors,iphaatsdenticARompbsidemy essant
(tricycli¢cs and non-sel ectiye MAO i nhibitors). The side effects associ ated

wi th foopeining hepaeqmapPuRds Aud leaise slireoffpethe itsntmentiof diseydessarstisessase
Dat Sbohyki B h bR B SR L op R0t Ao LU LA IERRT 520

currentl'y aval I'e su roma s A weeks of
t r eat PoBiesaiifaguiivRtiyity ot PHIYY ek epioes iddaire Bonkidde®td BiSparticdilaly at e onset

of action is a significant problem particularly in the treatnment of

pat i ensefihfarithestseatmentnssiepeession. and sui ci de potential. Further, one in
three patients are not responsive to SSRIs. FE ysi ol ogi cal
experinents in rats have shown that acut jmm@“‘ﬂmmmmaﬁl on of SSRIs reduces
firi ngQkgproifiih neurons of dorsal raphe n rodent brain, whereas
sustained treatnment with SSRIs | eads to nornat®E@ti on of the firing
activity of the S-HT neurons (Arborelius, L. et al, Naunyn-Schm edeberg's

Ar ch. Pi]ar,macol. 1%}%5 ﬁ,ﬁ)z 1 S7, Gartside. S.E. et _al. Br-. J._ Pharmacol.

60, SeIGCRYS FgpigmircioR ST feupiake iibikers kSHI) RHGH B LIPS PHORHInSP G O]
1986, . i . e firing
ot i viTtralfé ByvoRahirdhd cthicpfity RERRCALONA Iy fpfadi et hufibncal | 1

5- HT" deptessior beqatisy they havefenler abd less savere dildeieffects ca@npared o #2803 WO 001 43382

PCT/ DKOO/ 00026 Schm edeberg'.s Arch. Pharnmacol . 1995, 3S2, 141; |nvernizzi,
R et Bsn§raten antideprsssant{frigyclics god nopeselecyve) AQ iniyhitors), The side sfieelggest ed

dosend AR G B ehaOb Bld Br ot hleSull haf e 35l CRUTRISERE' |
mec haRiitHara Woth tré@gheh® rapi d onset of anti depressive effect {Artigas, F.

et al, Trends Neurosci. 1996, 19, 378; De Wry, J., et al, Drug News
Perspec. 1996, 9, 270). The effect of conbined adm nistration of a conpound

that iddybit erotoni NI a S-HT ept or .ant agoni $t._has been
el uSTRIE b ATl UGl SU Ay Rl pitgh HSR s Heri G EREPAR 2> DOET
| 43, RhatYsverwedkd ofatitiictlarePckessafy to plodiich @ﬁé@ﬁﬁ&gcuﬁ@&'ﬁec& 15 hepaté 064- 1070,
Blier, P. et al, Trends Pharmacol. Sci. 1994, IS, 224). In these studies it
was f cwae of agtiorsisiasignifieans prahiermnpartjowlady in thetraatmentiof paéentewiie s¢vere j ri ng

caused, by acute,adni,ni stratio f serotopin reuptake inhibitors. Further,
treat rf’éni/esm W%S%ﬂﬂﬁ?ﬂ%ﬁﬁfﬂ g\’~ ?rn%?‘&tg{eﬁ R@Fﬁtsﬁm TeSPPRSIYE Oacept or and
(3adr g‘sqgﬁ.pt or antagonist) and SSRI's has been evaluated in clinical trials.
A remarkabl e i nprovenent of the npbod of patients was reported within one
week. In addition, conbined adm ni stration of pindolol and an SSRI was
shown to have .a good effect an patients whqQ were non-responsive to

t r eat rFdReraphysiologicabexnefiments iIngpisdhay s shoyap that agyie administragign of SSRIs 5

Arch. yehicat 4 - ' , (1. din.
Psych or %"‘%ﬁ@é@ Ialf?é’g’g nexﬂ:%@s og@%a}lprgéé?n&?&ggg glru%ddg{étf bergl e g’%%‘?%wc ations have
been fsuktathedlreainendwith SSRIsUeads ¢ nanbslivaiioRbt tie fingadtivity dfithestHFoni st and
a serotonin reuptake inhibitor for the treatnment of depression (see EP

A2- 68 menpuns dAtbaEelivsoLyaiml saynynt Sehmpiedeber's Anelp ,P}tgé'ﬂﬂenln1%,543%§\ﬂ)idi oxan
dor | vatilsde. QN B S Beor 898! A s Aduchapur Y et NG Y 2003 WO

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. er al, Naunvn-



PCT/ DKOO/ 00026 wherein B is an optionally substituted indol-3-yl group and
Qis CG-H2~ wherein nis 1, 2, 3, 4, 5 or 6 are disclosed.22lhusE030npounds
are said to have serotonin agonistic and serotonin antagonistic activity as

vel | asweaieRi n reuptake inhibiting activity and to bepgifpicadonss
anxi ol ytics, antidepressants, antipsychotics, antihypertensives, and

cerebroprotective agents. In US patent No. 5,002,948, Perregaard et al.

di scl Sdemieddbatgesl Aratd Fhasmaisi 08| 852, 131; Inden@E R. ansl, Buld- 0 Physidrol.
derivatives thereof having the fornmula R wherein Xis -CH, -CHz , -NH, or
- o 16l 29, 243)-Y\ UH2) n wherein Yis O or S, Zis O S, or -CH2, and n is
1, 2, or 3. These conpounds are val uable 5-HT, A receptor |igands. QObject of
the Invention It is the object of the present invention to provide

CONPO RES thik blerPflz@Bite® M0 sigflilAnédY BHﬁhﬁst%d’ianWftSERgs ﬁﬁitdn\/%g%xt @a%sigfg' | as
antagoni stic properties at 5-HT, A receptors. Such conpounds may usef ul
as f apidodesensitizatian ot trhibitidn ofitheri-HTf, aecdpiter hediatedréset] batk afetieatisme

di sorders, such ag depressi.on, psychosis, .anxiety disorders including
gener‘ﬁ?“lgﬂ%déPiamaQBF of ,anﬁg?ﬂr@s’d'%gr?ﬁéﬁftl%sgs@ il drendsdYauseseé 1896or der

and egj ixRg. ] rs. %%, I 38Z 4 PCT/ DKOOI 00026 A
furt h%f’ BZgj lg%:ti@%’]%t%gl'p{:r)e en%miﬂne\fé%?ﬁodrﬁgf g’o%o provi de a pharnaceuti cal

conposition conprising the above conpounds as active ingredients. Sumary
of the Invention The invention then, inter olio, conprises the follow ng
al onellr effact ebeambined administpition of acompound thahiphibisp yerpieninreyptake pad aci ns
derivati havi ng_ the f.ormula: R3..-A.. an f.lts en | gmer s, or any
m xt o P p®P apaEomiS Ry i A ise P fictie GruRE AP, g, &P
-y Priakb &N 1987, 143; PISS04 GRE RltsiaE, S B BrK) PHaRRc0l 1998, 103, p -8 &
1064-1070, Blier, P. et al, Trends Pharmacol. Sci. 1994, 15,220). In these studies it was
found that 5-HT,, receptor antagonists inhibit the decrease in firing caused by acute

administration of serotonin reuptake inhibitors.

Further, treatment with a combination of pindolol (a well known 5-HT,, receptor and p-
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 pindolo! and an SSRI was shown to have a good
effect on patients who were non-responsive to treatment with currently available
antidepr;&tssants (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-
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

e,

B—Q—N N 0



Yis -CR-R-) -Cxt~R ~-CR~Tt-, or -CR6=CR?-; or 3~ and'' together forma
group -CRg=3 ~.~-, or -CRa=~R$-CR6R. '-; Zis -O--, or -S-; 2%jug o330 ar
CIlA aril the dotted line is an optional bond; and R') R4, R5, R6, R7, R8
and RO are each independently selected from hydrogen, hal ogen,
triflugy@omisngd . Cl-6-al kyl, C2.~-allcenyl, ~z.d-al kyn~pCT/DEBoA00R6'CI oal kyl ,
~3_r7cycloal kyl -tri.~-alkyl, G.~-alfirox~r, C ~-aikylthio, amno,

Cl - 6-al kyl axni ~no, C, ~di al kyl ami no, phenyl am na or phenyl - Cl-6-at kyl am no
wherein the phenyl group may be substituted, CC1 6- al kyl -am no, hydroxy)

-S Jul 03 a33 P DKOO0/ 00026
~! Ig;) & rem B s éP I?PP%%WH‘@g igol+- é ?}E’%‘fi rﬁ wewg%t‘“é‘d‘sérlogr%al ogen)
C~—al} (&Ware @iscﬁ)sed | Thise ’cofa\?bﬁiﬁis abd gaidlo 1k SrBidhi ag@msﬁc ‘ih@l kyl am no,

-CC~-C-.s-a~tkyl amno, n~ldfoxy, -SH, cyana, vitro, 1~~ g and

- Spy sdretenin Antaganistic dvyiditpgewell @ sdiemhkmieuptﬂee 16h1bitkgracﬁvity aﬂl todbeal k~nyl ,
phenyl or phenyl -C ~~alkyl wliereitt the phenyl group y be substituted,
ami nysefith %Seanél%ﬂl% ﬁriltﬂeareﬁan@ alylpsmlmtlﬁs,rapawsensavqmanﬁ is CL~al kyl,
am n 0, C .~-dialkyl anino, phenyl orphextyl - C~~al kyl
V\,herg?rﬁ& rcﬁg%}eﬁlﬁya:égg{rgouw may be substituted; Ais a bicyclic ring
represented by the general fornulat R4 ~~ Rls 3 R18 (Ib) or (lc) or (1d)
(le) wherein E1, E2 2nd E3 are selected fromO S, N, NRll, C CR12 and
CHRLE) USrmatere No. 5,002,988 oPercraad ehald dishloseisiateddndolas indagpleatZes an opt i onal

and. IndRlREs i 2 iy i PRl ienttavpe e oRyipr) 1 o Y e 0 o S

(CHR)e N N—Ar
__/

pJ

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

S
NCHIn

wherein Yis O,0rS,Zis O, S, or-CH,-,andnis 1, 2, or 3.
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
reuptake inhibiting a'ctivity 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.



22 July 2003 WO 00/43382 6 PCT/DKOO/00026 Hyt~ ; H-N.,-,." (v~ , | N
~rt (=) F~~""N(1>x) fa~ r~1 """~ (1g) I I/ (r~l Ngo Jy

~)y 1 . .la(>h) 1 1 ~~"""se ", ~~(~y Nf N ~s~(l0o) , , y which is
attached to the remai nder of the compound of fornula (1) vii a carbon atom
or a nitrogen acorn in any of the two rings in the struclpdnaskéddss (! ),
(1j), (WQYM4338l  (1n), (10), of (Ip) and via the benzene ring drily in the
structures (If), (li), (1q) and (lr)*and wherein the dotted line is an
opti ona . ' 3 ' in the
R e G S S L N P
and Waempibink e bcve eg@powmidans attiveifgredients. "ay be substituted with any of
the substituents defined for RI11. RL R2 R3 ~n~ y3~ Rt4~ ys~ ~t6 ~d Rt? are
each independently sel ected from hydrogen, hal ngext, trlfluarou'rethyl,

Gt ~-alkyl ., C~ 6-alkenyl = Cz~-al kynyl, C-~.7cyal oa~yi,

C3- 7- &%‘F'&ﬁ” d tlh-eéP.gﬁgé%ﬁ“kyl , C.~-al koxy) hydroxy, fornyl, COC.~-alkyl,
am no, C,.~-alkylamno, C.~-dialkylamna, -Ca-~t~~allcyl -am no)

G ~-al kaxycar | ~onyl am nc~, am nocar bonyl am xta, o

Ct . 6- gitkeyihesntion dem; brendlagtompries thadfodewing slannwninsambinatignani no, vitro,
cyana and - S-~al ~tg;

A piperidine, tetrahydropyridine or piperazine derivative having the formula;

RL%L:-_}»WI N-——B——A
X N Z

any of its enantiomers or any mixture thereof, or an acid addition salt thereof,

M

wherein
B is Cy.19-alkylene, C;.10-alkenylene or Cyp-alkynylene;
X ig -O-, -8-, 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 -8-;
WisN, C, or CH, and

the dotted line is an optional bond; and

R4, RS, RS R, R and R® are each independently selected from hydrogen, halogen,
trifluoromethyl, C,.¢-alkyl, Cp¢-alkenyl, Cy.g-alkynyl, Cs7-cycloalkyl, Cy -
eycloalkyl-C).-alkyl, C).¢-alkoxy, Cis-alkylthio, amino, Cj¢-alkylamino, Cy.¢-
dialkylamino, phenylamino ot phenyl-C) g-alkylamino wherein the phenyl group may
be substituted, -CO-C,.-alkyl -amino, hydroxy, -SH, cyano, nitro, -COOR", SOz-



ICl t is selected from hydrogen) Ct.~-al kyl, Gz.s-al kenyl, C2.s-al kynyl,

C3. ~-cycl oal kyl , C~~-cycl aalcyl -C, b-al kyl, phenyl or phenykéjﬁ rzﬁyqsl Kyl

wherein the phenyl group may be substituted, -CO -C, , ~-al kyl, ¢ and

- SC~r R~9; 22 July 2003 WO 00143382 7 PCT/ DKOO/ 00026 t he substituted

phenyl gratw;/)ﬂg are substituted one or nete tines with a substituent

sel ect edMQ 388 ogen, trifluoronethyl, cyana, riitro, atPCTMK00/00026

C, .~-alkylamno, C. ~dialkylamnn) G ,~ alkyl) C, ~al koxy and hydroxy; In

a pref {9ed epbodi nent, the present invention relates to a corrpound wherein

Ais a 15 @fﬂ-ﬂkﬁl‘ﬂlﬂbmmtdd)wlﬂ(apl)bsﬁfueﬂﬂ &lbctddrﬁ'ﬁn'lﬁlc%eﬂré ﬂy embodi ment ,

the pr gﬁgg t.0 a conpound wherein IS a gro ﬁof forrrula
e pres

(1h). H' r%hﬂ‘@b@@:c@@p@ua&%emm A is one of
t he strfudtux}eﬁt(t,l@m,(mm,,.ddm"eﬁ ﬁwrr) (In), (1o0), or (Ip) whichis
preferably attached to the remain the derivative of fornula (1) via
position 3 in the five nenbered ring. In a further enbodi nent, the present

i nvent i relates 10 a.c ound wherein Ais a rou of forrmla(lf) 22
July 2 S\Mdﬁ?ﬁeﬂsé By ah‘w?ﬂﬁr%%@@mm@m, §EﬂtC|4ﬁﬂhﬂt| on rel ates

to a cwmwmeqsmw Q‘oﬁ%?ﬁfiy%sﬁtgﬁhﬁé( §ifno, %@1@1&&% -2 nosRY, a

C~_6-al kynyt ene;

-d ~~= la!anw,znds -Q-, or -S; '9Yis N C or CH Rs, ,1~8 and 1--
are each i ndependent ly sel ected from hydr ogen, hal ogen, tri ~I uor a~met hyt,
PCTI DKO0100026 Cmal kyl, y.s-al kaxy, CmalkylthiQ amne) C, .s-alkylaraina,

C~_~-diga¥ e h erein the
phenyl gr% ma bgn%bgfﬁwdgﬁnﬁ %_ﬁgmy@&éng’)ﬂr#ﬁl MGM ~t~2-R a
and C alldyywwmﬂmlplwnﬁcgrwnshnmmxbwmtéﬁ 6- al koxy, Cm al kyl t hi a, amno,
C~. 6al kyl azni no,

A is a bicyelic ring represented by the general formula

14
1 e R
£ ‘Vu]
N s
3 .
E /\R“’
(k)
Ri‘ RM \ R"
/E /e /s
i’ ‘ 2
2 o -_Es\ or E\
Es Riﬁ Ea R1ﬂ Ea R‘E
/ R‘l? (Ic) R17 (Id) R17 (IC)

wherein E', B2 and E? are selected from O, 8, N, NR'', C, CR"? and CHR", and B’ is
N, C or CR", and the dotted linc indicates an optional bond, provided that E* and E'
and/or E* may not simultancously be O, or § and

A is selected from the structures (1£) to (1r):



C~. ~-di al kyl am na, -CO C-~.6-al kyl -runi no, hydroxy, cyana, nitro, -CCaR e ar
-St~2Rm s xt'g is hydrogen, C~_s-alkyl, am no, C-.b-alkyl ag'hno %‘r?
C~.~-diallGlanino; Vii." is G _6-alkyl, anmino, G .s-alkyl afhiHl <9P3
Ca.b-dialkylamna;, Ry Ry ~3~ y2~ Rn~ ya~ Rs: Rs ~d ~'~ are each

i ndepandent|ly sel ected from hydrogan, hal ogen, tsifluoranmethyl, C-.s-alkyl,
C~.s-alk axy, am no, G .sal kylam na, C-~.~-dialkylatnin a and
cyana, a%céoq"{% is selected Pram hydrogen, C-~.s-allcbrt, 3? @PM
phenyl - Ci t e-al kyl Werein the phenyl gérasp may be substitut ed,

- C~-C~_6-al kyl ornyl and -SCE-Rn; floe substituted _phenyl groups are

opti ongt ted on Bre i nmes Wih a siHiS ent selected from
hal ogeryy trif}} uor hyl , cyanol nitrio, am fio, . ¢l ls _al kly| ami no,

G _~di ' C~_~-Esgl§kyl I\Sﬁl kaxy &and hylir oxy; 22 July 2003 WO
001 43382 | 1€ cgfypoun t NNt i on c upds selected from

PCT' / DKOO/ 00026 ! -]
1, ~- Benzodi axan- 5-yl ] - 4-[ 2r (5-f | uar oben~of ur at ~- 3- yl') et hyl ~pi per azi ne,
| uor abenza[ 1, 2 x~ol - 3-yl ) - 1P~PYl aPi P

I-11, 4- 5-girl]-4-
ne, |-[§~enz -yH-FFT?g(B-~Iu rabenz t hyl ] pi per azi ne,
1-[1,41j3enz ' S—y%ﬁ-4-[§f or ai ndizal = etf~yl ] pi parazirta,

] X gy ¥%iethyl]pipera2ine,
I', 4- ~enzodi o~can- g ~y1 hyl ] pi p~erazir-~s,
1 4- Ben~adi ox~-5-yl ] -h-(2-(6-nethyit~enzofuran-3-yl)etlxyl]piperaait-~e,
|, a- ~enzocuo~r~n-s- yl]-4-[2-(benzoruran- 3- yI)ethyI!plp erazi ne,

1-1

-

1-1

1-1

1-[ 2- (S~Chl or 2 Of'U~W3—3-4U--?—EIh¥LI‘4[2§-d-L-h¥f zo~'urarr7-yl]-1, 2,
3’? eixfhy oyt ine’[ T f !; 3-yil) et hyt 3, 6- hydr f
a- [ Benzof u~r fin- 7-y1J-1 arobgnzaf ur gn- 3- et -1, a, t et rahydr
L W /1\}’ 0 3 ety

1, 4-

l, A

yl]-4-]2-(5- ch@ﬁobe%‘%ran 3

I di - gt
Benzadi oxan- 5- {mM- a- [ z- (7 chl oxabenzofi ~an- 3-yl ) et hy(l fpl perazine, 1-]
- Henzadi axan-5-yl]-4-[3-(?-chl orobenzofuran-3, yl).-1-proyl ] pi gerazi ne,

1-[ 8~- Cyano- 1. 4™tgenzadi o~r ap- S, - I uan- 3-yl ) gropyl Jpi
per azi fjge, | A
I-[!,~-=~_en20|pxan 5-yl]- 7 urttrr-3-yl)-1,
propy! ]NWQM(WZZ J 20 (3

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 in the structures (Ig), (th), (%), (1K), (Im),
(fn), (Io), or (Ip) and via the benzene ring only in the structures (1), (Ii), (Ig) and (Ir)
and wherein the datted line is an optional bond, E®is O or 8, and wherein any of the
carbon atoms in the ring may be substituted with any of the substituents defined for
R .R", and wherein the nitrogen atoms in the ring may be substituted with any of
the substituents defined for R'',

R, R4 R, R RP, RY, R, R and R" are each independently selected from
hydrogen, halogen, trifluoromethyl, Cy¢-alkyl, C;.¢-alkenyl, C;¢-alkynyl, Ci.7-
cycloalkyl, Ca.r-cycloalkyl-Cy.¢-alkyl, C.s-alkoxy, hydroxy, formyl, -CO-Cj.¢-alkyl,
amino, C,.¢-alkylamino, C)¢-dialkylamino, -CO-Cy_¢-alkyl -amino,

C, s-alkoxycarbonylamino, aminocarbonylamine, C,.¢-alkylaminocarbonylamino,
Cy.¢-dialkylaminocarbonylamino, nitro, cyano and -S0;-R'?;

R is selected from hydrogen, C).¢-alkyl, Cas-alkenyl, Cas-alkynyl, Cao-cycloalkyl,
Cs y-cycloalkyl-C; ¢-alkyl, phenyl or phenyl-Ci.6-alkyl wherein the phenyl group may
be substituted, -CO-C).¢-alkyl, formyl and -80-R'?;




PCT/ DKOO/ 00026 1-[

1, 4- Benzodi oxan-5-yl ] -4-[ 3- (Mret hyl bel azof uran-3-yl)-1- prc~2¥ P&&ﬁgazine

1-[ 1,4-.13enzadra~c

an- 5- yI~-4 [ 2- (6- br ar nabenxaf ur an- 3yl ) et hyl ~pi per azi ne, 1-]

1, 4-1 ~enzadi c~xan- ~-yl ] -4-(3-(~1-chl or obenxdf ~rrau- 3-yl) - 1-prap~rl] pi pe~r~i

ne 1-.( Woloms3gzadi ox PCT/DK00/00026

an- 5- yI~-4 (4- (4- et hyl benzo~ur an- 3-yl) - 1- but yl ~pi perazi ne 1 -(

1, 4- Be~n~odi oxan-S-yl ] - 4. - (A- (a-chl araben~af uran-3-girl)-1-butyl ] pi perazi ne

1-1

1, 4- Benzadi oxat Y- 5-y1] -4~(4-(7-chl ar abert ~of ur an- ~ -yl) 1-butyl ] pi ~rarazine
[ 1, e@ﬂéﬁﬂa@ﬂ@}aawlwms-are sybstitubec onegrumpe fisres veith 2 sybstieeny| -1, 2, 3, C. .

4-
t et r a?xsepy

4-[1, 4§%1~enza axan ﬁﬂqor?rgetlzl  FYAS O eh%’g Ibor‘a “‘C?u?fl?m;[nﬁyﬁ pi p~a~i di ne,

or a pedialiplanito, €5l ylkgl;{maalkbiyear&blnyﬂraq;jl tion salt thereof, 22 July 2003
WO 00/ 43382 11 Particularly preferred conmpounds are PCT/ DKOO/ 00026 1-[

1, 4- Benzodi oxan-5-yl ]-4-[2-(S-fl uorobenzof uran-3-yl)ethyl]piperazine, 1-]

1, 4- Benzodi oxan- S-yl ]-4-[3-(6-fl uorobenzo|

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

1-[ Benmafpre&&eaeﬁibbdﬁndnzmépfehmﬁ@mlaz)ﬁwﬁt@@to?a yompoind Whérpiaraisae, 1-|

1, 4-B enzodi oxan-5-yl ] -4-[2-(6-chl oroindazo | -3-yl)ethyl]piperazine, 1-]

1, 4- B geupaf xanlagIi) {[or[()( 4- met hyl benzo furan-3-yl)ethyl } pi perazi ne,

22 July 2003 WO 00/ 433S2 |12 PCT/ DKOO/ 00026 1-]

1, 4- Belzguére peifertsd ginpeddmérid- tﬁépmdehﬂnvﬁnﬁmszatus &na a)nmo)nmt\hb/drénphper azine, 1-[

1,
1-
1,
1-

4-B -5 2- f I

R L s A SRS

4- Ben roclofghasteubtuses [Ig 4 ¢IpR () /dohlo), célnakaOLfdn(Iahw&cb'ls)pmfmlbl?pl per azi ne
p[ 1, 4at§@l%?&|{hg¥%lr§fey $f]tﬁe4deﬁ'1§at‘vz OFH) 8619(1’?‘ VH%BQQ{(Lnb.?elB%I%fNe-an 3-yl)-1-propyl]p

1 [1, 4mBeh26Umuxan 5-yl]-4-[3-(4-net hyl benzof uran-3-yl)-1-propyl]pi perazine

1- [ 2- (I Durtheodmbodimuiitathe prydeheinRyhtjordrelalsso di doysisonad Retefain Ans 2gyddp- 1, 2, 3, 6
tetrahydropyridine, and

4- [ Bendblogpla-@hy| ] - 1- [ 2- (5-f 1 uor obenzof uran-3-yl )ethyl ]-1, 2, 3, 6t et r ahydr op
yridine, or a pharmaceutically acceptable acid addition salt thereof. The
invention also relates to a pharmaceutical conposition conprising a
conmpound of forrmula {I) or a pharmaceutically acceptable salt thereof and
at | east one pharmaceutically acceptable carrier or diluent In a further
enbodi nent, the invention relates to the use of a conpound of formula (I)
or a pharmaceutically acceptable acid addition salt thereof for the
preparation of a nmedicanment for the treatnent of a disorder or disease
responsive to the inhibition of serotonin reuptake and antagoni sm of 5-HT, A
receptors. In particular, the invention relates to the use of a conpound
according to the invention or a pharnaceutically acceptable acid addition
salt thereof for the preparation of a nmedicanent _ for the treatnent of
affective disorders, such as depression, psychosis, anxiety disorders

i ncl udi ng general anxiety disorder, panic disorder, obsessive conpul sive

di sorder, and eating disorders. In still another enbodi ment, the present
invention relates to a nethod for the treatnment of a disorder or disease of
l'i ving ani mal body, including a human, which is responsive to the

i nhibition of serotonin reuptake and antagoni sm of 5-HT, A receptors
conprising adm nistering to such a living ani mal body, including a hunan, a
therapeutically effective amount of a compound of formula (1) or a
pharmaceutically acceptable acid addition salt thereof.




22 July 2003 WO 001 43382 13 PCT/ DKOO/ 00026 I n particular, the invention
relates to a nethod for the treatnent of affective disordegidﬁwgﬂmas
depression, psychosis, anxiety disorders including general anxiety

di sorder, panic disorder, obsessive conpul sive disorder, and eating

di sor der fycopmpsgzsi Ng admi ni stering a therapeutically effeetrmxemeonst of a
compound of fornmula (1) or a pharnacegtically acceptable acid addition salt
thereof to a living animal body, including a human, in need thereof. Due to
t hei r lnonina smbedinenihepresenbinv@tonrrelatgstto r sompdurskbwhdreini n r eupt ake
inhibiting effect, the conpounds of the invention are considered

part i cBliaiCy-allodénel Cas-alkenylene) ve Crefallamylens; nedi canments far the treatnent
of depéilelss' on. The conpounds may al so be useful for the treatnent of

depr esS BN ;i @t s who are resistant to treatnent with currently

avai | aifie. Rciuew_@n 9_ -BP@CR claimed herein are consi dered

particularly use or thée treéatment’ of depression requiring fast onset of
anti deBrigd34, oe-®ffect, or a depression which is resistant to other

anti de eﬁi ts.tal ogen neans fluoro, chloro, brono, or iodo. C, _6-alkyl
nmeans & Strarght branched chain of one to six carbon atons, including
for exanple: nmethyl, ethyl, propyl,-isopropyl, butyl, pentyl and hexyl.
CZ_6-aIEequanean§ a chain of fromtwo to six carbon atons containing one
doubl eRbdheR’ ppdR{ arerrgch indepsudepily seleoted from hydrogem; bplegsn,, 2- | 3- propeny!
etc. Cgﬂﬁ*f%ﬂﬁﬂﬁﬁ means a chain of fromtwo to six carbon atons containing
one trrple »*including for exanple ethynyl, 1-,2-propynyl,

2-, 3- pCRpyikyl, (ls@lkdry, Cps-aligithin emiRa 5 sl aiinopt: piRli@ukig, car bon at oms,
i ncl udi n&% exanpl e_et hyl ene,  propyl ene, butyl ene etc. Chgt?tual kyl ene is

h

an al ki R ahPhenyhEh sralleylaming aviicrein thaphesyheroup sy basghiitutedp2 jy) y
2003 ChbPif0e 1Qef) 360 , 0-al kenylene is a chain of two to
ten cﬁ%ﬁ?ﬁ'#&%ﬁm ng ’o%ggéguglme_ bond, including for exanple
et henyCeselkybsubstituiddemith hilogen W, aradkoatycC Salk§lthiok emiriog fr.st s an

alkylamino,

C\s-dialkylamino, -CO-C,s-alkyl-amine, hydroxy, cyano, nitro, -COOR" or -80,-

RIQ;

R' is hydrogen, Cy.¢-alkyl, amino, C,.¢-alkylamino or C,.¢-diafkylamino;
R" is Cy.¢-alkyl, amino, Ci.¢-alkylamino or Cy.s-dialkylamino;

RLRL R R RV, R RY, R and R'7 are each independently selected from
hydrogen, halogen, trifluoromethyl, Cy.¢-alkyl, C;.¢-alkoxy, hydroxy, amino, Cy.¢-
alkylamino, Ci.s-dialkylamino, nitro and cyano; and

R'! is selected from hydrogen, Cy.s-alkyl, pheny! or phenyl-Cy.¢-alkyl wherein the
phenyl group may be substituted, -CO-C;¢-alkyl, formyl and -§0,-R'®;

the substituted phenyl groups are optionally substituted one or more times with a
substituent selected from halogen, trifluoromethyl, eyano, nitro, amino, C; .4~
alkylamino, C.¢dialkylamino, C,¢- alkyl, C\.salkoxy and hydroxy;



al kenyl ene group as defined above containing from2 to 6 carbon atons.
C,_,o0-alkynylene is a chain of fromtw to ten carbon atom;zé:glm ﬁb i Ng one
triple bond, including for exanple ethynyl ene, propynyl ene @% ene
etc. C2_6 al kynylene is an al kynyl ene group as defined above contai ni ng
from 2 wwo éygagbon atons. C, ., -cycl oal kyl neans cyclic ai,‘lfy,bx%lmfo&g)mthr ee
to seven carbon at ons, |nclud|ng cycl.opropyl, cycl obutyl

C _,-cycloal kyl-C, _6-al kyl is conposéd of C, _~-cycloal kyl and C, ~ al kyl
wher ei Sp@.’iﬁccmylpbmﬁlsth@ﬁﬁeﬁxoﬁa@'chﬂpohﬁds%%le@?cﬁ'ﬂbﬁg above. C _6-allcoxy is
-O-al kyl where alkyl is as defined above. C _6 alkylthio is -S-al kyl where
al kyl is as defined above. Acyl neans -CO C, ~ al kyl wherein C, _6-alkyl is
as defined above. Amino neans NH2. C, _b al kyl am no nmeans - NH C, _6-al kyl,
and C, _6 dial kylami no nmeans -N-(C, ~ alkyl)Z where C ~ alkyl is as defined
above. C, _6 al koxycarbonylam no neans C,_6 al kyl-O- CO-NH wherein C, _6

al kyl is as defined above. C,_6 al kyl am nocarbonyl am no neans C, 6

al kyl -NH CO-NH wherein C,_b alkyl is as defined above. C, _6

di al kyl am nocar bonyl am no neans (C, _6 al kyl) NH CO- NH wherein C,_6 al kyl

is as ddflidBenzodmwan-5-y}4- Msyﬂmd&mmw-ammyﬂsma@wwom 00026 As used

23;613213&9{?%&- BB TR el s BT T, "o et e form

hal ogeF rgyret hyI cyano nitro, amno, C _6 alkylamno, C ~
di al kyl am no C, df: ~ ai koxy and hi/dr oxy. Exenplary of organic acid
addi t i éT[BWQfﬁrﬁac%MH [gg(&-ﬂ“‘@ an-Borlethdlpipesazingi t h el efic, fumaric,

Prg?ﬁglngs[u’l foﬁ%hﬁgfﬁ%cn@gias@l@%ﬂrhﬁgaﬁl c’ éﬁiri%lbﬁ nic, 'tcglrltgrl c, salicylic,

citri C1-[0J4b8amodmxhnﬁty1§>-4-[rza(l4trﬁethﬂbmhdfnmn SGyIDBtmyliplpemme aconic, aspartic,
steari

niti,c, itac colic | utam c,
benzeng‘i&ﬂr X ARt ﬂigdﬁﬂsﬁ&‘ Pf“@a’hnéﬂ%&yﬁgkﬂ%ﬁ%"’as t he
8hal ot l&e@Y eﬂmﬁﬂaﬁ | ary of inorganic
acid agg?ﬁ%ﬂ%ﬁ?ﬁ%wqﬁ lﬁe i nven?l onéd:?rq]eIﬁ eﬁoseg\rf)\n t hyhydr ochl gl’l C,

hydr obh{hﬂcBmdmﬁﬂ-é-Yle[ﬂ ofurawrSiathyd]pipeveping,t ri ¢ aci ds. The acid

salts FaresBhendual DR d R iRl oalb e TR AT (i 2T nbentd on
ey eXieblhydto yated as well as in solvated fornms with pharmaceutically
accept abl e so vents_such as wat er, ethanol and the like. In general, the

sol vat dBewgofirsarieydnig-GeflearobepznfuaecdtyDethhb2 s tstsphiydgp for the
PUr poS g5y ,&Béﬁb&o&QIY—%U}l}-ng-('?-chlorobcnzoﬁu'an-’j-yl)ethyl]plperazme.
1-{1,4-Benzodioxan-5-yl]-4-[3-(7-chlarobenzofuran-3-yl)-1-proyl]piperazine,
1-[8-Cyano-1,4-benzodioxan-5-y1)-4-[3-(7-chlorobenzofuran-3-yl)propyl)piperazine,
1-[1,4-Benzodioxan-5-y1}-4-[3-(7-chloro-4-methylbenzofuran-3-yl)-1-
propyllpiperazine,




Some of the conpounds of the present invention cont ain chiral centres and
such conpounds exist in the formof isomers (i.e. enantionmepsly 2008

i nvention includes all such isoners and any m xtures t her eof i ncluding
racem c mxtures. Racem c forns can be resolved into the optical antipodes
by knowWh¥4338s, for exanple, by separation of diastere8GEMKI0N0265
thereof with an optically active acil®, and |liberating the optically active
am ne conpound by treatnent with a base. Another nmethod for resolving
racemates into the optical antipodes is based upon chromat ography on an
optically active matri x. Racem c conpounds of the present invention can
thus be resolved into their optical antipodes, e. g., by fractional
crystallization of d- or |- (tartrates, mandel ates, or canphorsul phonate)
salts for exanple. The conpounds of the present invention may al so be
resolved by the formation of diastereoneric derivatives. 22 July 2003 WO

00/ 4338:{1&@3&%6%@@@9@%{%@u@mhmwﬂ)ﬂ topYBpipesaingt i on of opti cal
no

i soners wn to those skilled in the art e, use Such net hods

i ncl udkel bhBeazegiowans Sodl-fy2-46-b E%WOWW%%}“ Ringrag ﬂeWI en in
" Enant; PR Rna G RIRS 4@9%'@1@&%&&&&% @Hngeégggy ipffiginsons. New vork

(1981). Optica ounds can a romoptically
act i vel-t, Mmmlmﬂiyb] $—{4—T#bmmhylbmzuﬁsamﬂ )ﬂ)qb-butw]prlparma:an be prepared

of o coflbmRaor SaTLt Dcosepradmn-oly-flBeRane 77 % v 2

W and. fmmﬁﬁacﬁ@xdd -S4 4 ?4-??«: fd&ﬁﬁoﬁﬁﬁl@ﬁ)mblﬂ?@lbm an am ne of

formila R2 VI) wherein W and the

dotted—[iﬁ&eaz@iwmw]nb&-ébﬂuemhﬂnmfmnéaﬂmylbﬂ ZAbfmul a L-B-A wherein A
and B def.i ne bove and L is a suitable |eaving group such as
SRR g -

hal og tosyl ate;
4-[1,4-Benzodioxan-5-y1]-1-[2-(§-fluorobenzofuran-3-yl)ethyl]piperidine,

, of a pharmacentically acceptable acid addition salt thereof.




22 July 2003 WD 00l 43382 17 PCT/ DKOO/ 00026 c) reductive al kylation of an
am ne of fornmula W- NH wherein R-R, X, Y, Z, W and the dg&heldgso'bge are
as defined above with a reagent of formula K-B -A, wherein 4y ef i ned
above, Kis either an al dehyde or a carboxylic acid group and B' is such a
group, that -CH2-B - belongs to the groups defined above by B; d) reducing
t he douwwoenoasssd of A of conpounds of fornula R2 R~ R3 Ypawpkedvold - R3, B,
X, Y, Z, W and the dotted |ine areas defined above and A" is a group of
formula la or Ib as defined above in which the dotted |ine represents a
bond, in order to obtain the corresponding 2,3-di hydro derivatives, e.g.

2, 3- di Partiewarlylptefered cBmpodidyyte obenzof uran; W- N-B-A' e) reducing the
doubl e bond of the tetrahydropyridines of fornula 22 July 2003 WO

00/ 43382 18 PCT/ DKOO/ 00026 R2 R R3 X~Y,Z (VIll) wherein R-R, A B, X Y,
and Z are as previously defined, in order to obtain the

!

1-[1,4-Benzodioxan-5-yl}-4-[2-(5-fluorobenzofuran-3 -yDethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4-[3-(6-fluorobenzo[ 1 ,2}isoxazol-3-yl)-1-propylipiperazine,
l-[Benzofuran-7—yl]-4-[2-(5-ﬂuorobenzofuran—3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5 -y1}-4-[2~(6-chloroindazol-3-yl)ethyl]piperazine,

11 ,4-Benzodioxan-5-yl]—4—[2-(4-methylbeniofuran-3-yl)ethyl]piperazine,



correspondi ng piperidine derivatives; f) treating a conpound of general
formula (1) wherein Y is -CR6=CR -, or wherein X and Y toged hey 2668 m a
group -CR =CRS-, or -CR4=CRS-CR6R w th a reduci ng agent in order to reduce

t he do , thereby obtaining a correspondi ng redu tem g)
r educt :@é P@%ﬁgal of one or nore of .t he substituents R - _os in a

conpound of general formula (I) in I ch one or nore of these substltuents

are setpmmzédlmp LA[2-ps QAR rothzd BEA.3- %e&wg{; éé!ﬂaﬁ% ng an anine of
formula RZ R R3 ~ 112 X~Y/ 2 whereln nd Z is as defined

abovel-{\l,ﬂ+BeaZ¢€balgf§h5-ny4-f23(6fm¢h3ﬂbenzBﬁ}ram3ulXem)yl]pqﬁ&lzmcl, y 2003 WO 00l 43382
19 rc 00 nd a efined above and L is a suitable
| eavi lng{m%ﬁ ‘g mgé’i]h‘gf%géﬁ?mﬂ’é‘g&?ﬁ‘é{i ﬁxyﬁplgemeat e; i) dialkylating an
am n f B | gﬁ@ X ofttinde th a reagent of
formu g“' B%%%Hlfaxl%ﬁs I}Jp Ef;h@ @ \}Il\%EI’EI gfg)aggl]ﬁg&\@nwand Z are as defined
abovel- [W-Bmwloxaxmmacnw {7-chloo-8 uhéthybendofiah-3%y1p1 Pupydlpigeraind)al ogen,
nmesyl ate, or tosyla j)_alkylating or acylating the nitrogen atom of the
gr ouplﬁl,%lﬁewzeﬂwxam-é »k]—fHD (Rﬂnﬂmylbenzoﬁlran%-yl) 1-propyl]piperazine,

1-[2-(5-Chlorobenzofuran-3-yl)ethyl]-4-[2,3-dihydrobenzofuran-7-y1}-1,2,3,6-

tetrahydropyridine, and 4-[Benzofuran-7-yl}-1-{2-(5-fluorobenzofuran-3-ylethyl}-1,2,3,6-

tetrahydropyridine,

or a pharmaceutically acceptable acid addition salt thereof.

The invention also relates to a pharmaceutical composition comprising a compound of
formula (I) or a pharmaceutically acceptable salt thereof and at least one pharmaceutically

acceptable carrier or diluent

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.

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

eating disorders.

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



R3 W~, N=g,~A.. X\Y/Z wherein R-R3, B, X, Y, Z, W and the dotted |ine
are as defined above, and A" is a group selected froma grggguﬁfzofogrrml a Ta
or Ib as defined above in which either E, E, or E is NHwth alkylating
or acylating reagents of formula R-L, wherein L is suitable a | eaving group
such agdplegsn, nmesylate, or tosylate and R is as defipegprbgoezd or R' but
not hydrogen; 22 July 2003 WO 00143382 20 k) cyclization of conpounds of
formula XIV) R R W~ -B-A HX ZH ~~T) PCTI DKO0100026 wherein R~-R , A B,
W and the dotted Iine are as defined above and X is selected fromO or S
wi th_di al kyl at ng, reagents of fornula L-Y-L, wherein Y is _as defined abave

and I partigulan,the ventinyralates tgagngthed for dhe treavmantof a{fective)disagders. steh on of a

conp o0 XV ) - A R3 W-~ -B- A X Y~0 a_~,_ XVb wherein
Rl Qi SB S By iBie i iimt ep L P en L lsdradh Bamic e, “ana L i s
a suidisabde?, dHRaskivVEL oM IASe 8Sorder, A Sat RN for@érs tomAYsiAY Adthdestcing a OF

pent af | uor ophenoxy group in order to obtain the corresponding cyclic

oxo- dharapeaticallyseffaef vikamopntofcl coopoded e fiformulacil) arampheunateutiéalliyor nul a XVl a or
XV b’accepta%%e zi]c% Xdcﬁtqgﬁ?’ s'cyl\.&hggelo 903&? 1virF;g{1i%<a9 %/o )('),(gr%c%ding a human, in need

thereof.

Due to their combined antagonism of 5-HT,, receptors and serotonin reuptake inhibiting
efféct, the compounds of the invention are considered particularly useful as fast onset of
action medicaments for the treatment of depression. The compounds may also be useful
for the treatment of depression in patients who are resistant to treatment with currently

available antidepressants.

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.

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

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

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

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

C,..o-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.



21 R RL N-BBAR3 ~~~-BAXZHY~-OXVla Rs XVib wherein R-R, R6, A

B, X Y, Z, W and the dotted line are as defined above i mpoy@epod3 obtain
t he correspondi ng cyclic hydroxy derivatives, or by successive dehydration
to obtgin the corresponding unsaturated ring systeny n) ' j.on of the
hydrox;wd]ﬁo/ a’% I n conpounds of fornyla XVIl, R2 R R3 ~P§k‘{i}§w§}9§\6ﬂ>ﬁ< Z | ~~Rs
R'r[ \'s HOR~ (~!~ wherein R -R ,1 R6-Ra, A B, X Z, W and the dotted

| i ne gy, ealRényliGilel 6 8 SR QY Gwolh téh é‘a)’l?d?ﬂz&lgﬂg 5 Shd dbuBledfRndt © Obtain the
correspondi ng cyano derivatives; 0) hy roFyS|s r reduction of the cyano

gr ounadiding freumaplecdthdnytens) propadyldne, Rtelrlene €tX\C I lalkeniEn&is an 22 Juiy 2003
WO 00{ 43387 PCT/ DKQO/ 00026 22 wherein R-R3, R6- R8, A B, X Z, W and the
dot t @tkenylsae group 3¢ dgiingdabeve pepjainingfrosp ddp OrGFRMMAPRSt he cor r espondi ng
carboxylic acid derivatives or the correspondi ng am nonet hyl derivatives;

p) Oxidation of the hydroxy al kyl chain in conpounds of formula Xl X, R3
wher €,h- leneR6 a BHaindf fiBm o (6. ter\barBois atoli dftalffle bhdRiphd Borf def i ned
above, and m= 0-4, in order to obtain the correspondi ng carboxylic acid
der i inednding for example ethynylene, propynylene , butynylene etc. C, ¢ alkynylene is an

alkynylene group as defined above containing from 2 to 6 carbon atoms.

C; ;-cycloalkyl means cyclic alkyl of from three to seven carbon atoms, including

cyclopropyl, cyclobutyl etc.

C, ~cycloalkyl-C, (-alkyl is composed of C, ,-cycloalkyl and C, (-alkyl wherein C, ;-
cycloalkyl and C, (-alkyl is as defined above.

C,.¢-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.
Amino means NH,.

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

C,.c-alkoxycarbonylamino means C, (-alkyl-O-CO-NH- wherein C, ,-alkyl is as defined

above.

C,.s-alkylaminocarbonylamino means C, ;-alkyl-NH-CO-NH- wherein C, ¢-alkyl is as

defined above.

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

defined above.



g) hydrolysis and/or reduction of the carboxylic function of conmpounds of
fonnula XX, R2Z R _ R3 F N--B--A R-sOOC wherein R -R, R6-B% ;& f503A B X
Z, W and the dotted |line~are as defined above, and m= 0-4, in order to
get the correspondi ng carboxylic acids or alcoho Is, respectively; ~~~~Rs
Re | CH2¢vom 043382 f O 22 July 2003 WO 00/43382 23 PCT/ DK@ 1enReA@00dser eupon
the conpounds of fornula (1) are ig¢plated as the free base or in the form
of a phar maceut i cal Ig/ﬂTaccept able salt thereof. The reduction according to

met hd¥ uspd herejsy aphony 9u1wﬂuqheuam substitutedimeans a@hgayligsourowhichmasuch as

d dr of | ithi I
nyar Sae Bl o oBiES ih ettt sBERE B Blaechu PRSI nni ch
A 1 s cBarid) Rt/ biinaa 2, SRYREA I, PIEARY 8o OTLERIOENL BiehyfBany! 2 (V1)

1
1, 3-unsubstituted i ndol es, and ‘6xal yl chlorite accordlng to known
Iltehadmwg pr ocedur es. The al kyl ati on according to nethod b} is
conveniently performed in an inert organic solvent such as a suitably
boi li ng al cohol or ketone, preferably in the presence of a base (potassium
car .b%‘iéﬁ:@ 61‘ Eﬁx@\i}ﬁ’%}i@%n%ﬁaf aecfc&‘d’ﬁlgtt% Sindbitidir ar@‘ft?@s@\xﬂ Alelde
derivatives o ornmu n are convenlent y prepared from e cof r espondi ng
ar yl éadc, besaicias@rbio, subeinltpbiudid, biesasthileskshlicylie] inetharésudonic). Med. Chem,
1989, 32, 1052, or the nethod described by Kruse et al, Rec. Trav. Chim
Pays pthepedigdfonic, eqetlcampwmretaﬂaaﬁ,tsahgylm, pitegyighconisy l-;%%tm%lw, conmercial ly
avai 8% r mell describ nthe.literature. t etrahydropyri di ne
cor | VRPASE osPaRic BieieShahe setetmbatmils ISRt o O o,
2, 8931!1‘1@1%6!1%&' %ﬁhﬂl&be@enesﬁlfoﬁﬁe&d tﬁ@@ﬁy]l%%ceﬂog&%s Z@weﬁ hdhe 8-

Conveni ent lﬁl e correspondl ng aryl bromde is lithiated with BuLi followed
by adalotheophyiings, ﬁvenzz;mpl@;&-lpremodmphylﬁubthﬂry of inerganin acid addition d gi ves

the N hy d di h o) db
cat aPY EHHESG bR BcB, b hoss Wi HArooHioRR HYdgbraiHy PUHRGr of or mmt e o
g1 Ve ROfiR L B 4L AR afchh 'sawf Wirdehtlfar al kali ne

hydr ol ysi s starting ary es are elther commercially avail able or
wel | ptﬁsmblyt}ﬂﬂnnanchﬂimllbrlabmpmblﬁ slts ‘forrealgeitti sorpfoxicacidd. a L- B- A are either
comercially available or can be prepared by literature nethods, e.g. from
t he correspondi ng carboxylic acid derivative by reduction to the hydroxy

deri yglhye efb'rér)gmtp%gfciflsé‘?{f%ig Eh\%&}iélﬁ‘%g%fs?m’mﬂ&ﬁ%dta? well@is $h QRated PY

convent | oha WO 00r 433sz
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.

Some of the compounds of the present invention contain chiral centres and such
compounds exist in the form of isomers (i.e. enantiomers). The invention includes all such

isomers and any mixtures thereof including racemic mixtures.

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
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.



rcTrnxoor ooozs The reductive al kylation according to nethod c) is perforned
by standard literature methods. The reaction can be perforpegyyjrotyo steps,

i.e. coupling of (VI) and the reagent of formula L-B-A by standard nethods

Vi a the carboxylic acid chloride or by use of coupling r h as

e. g, di ¥ 8ﬁ%¥ylcarbod||nlde foll owed by reduction of tﬁéﬂﬁg@%P? ng am de

W th I|th|un1alun1n|un1hydr|de The eacti on can al so be perforned by a

st andagditRAs Methodd Wa@oluﬁ@r{)pf; idafns@ﬁfefgge | { c{jﬁgyﬁmfc@er af’ur ' qpla K-B -A

are either conmmer CI aval or descr ’Reduct i on
of t hmaygbemsal. Sunﬂmeﬂmﬂ@ﬁﬁhlmg: thosadibtinsed By J. a8 VANCENE:] 3nd[Se Wigined by
treatpent with di borane or a di borane precursor such as the trinethylam ne
or di WethingndemessgRacemnteseand Resplutionst’s Joba Widest ansl SansaNew Yprk { W8t hhydr of ur an
or dioxane fromO Cto reflux tenperature followed by acid catal yzed

hydrol ysis of t-he internediate borane derivative. The reduction can

al t er OptitalBl a61i0e coORpbRidREn Ao ‘bé PRépIREY fr&htdﬁtléﬁﬁl é&i"‘v@ ¥anaRaraby4ei de in
trifluoroacetic acid, by use of nagnesium netal,” or by catalytic

hydr ogenat i on. Reductl on of the doubl e bonds accor ding to nethods e) and fj
is no conveni.en er f oned hydr ogenation in.an al cohol in the

prese eecwp%nﬂﬁgkgydg %’Inoeéf‘%%gf",paﬁﬁ?}'%@tﬁ POHP&?‘PWF@B?S pal | adi um The
rem)vgdmlgﬁ 1| ogen substituents according to method g) is conveniently
per f or med % catal yti c hydrogenation in an al cohol in the presence of a

pal I adi um catal yst or by treatment w th amoniumformate in an al cohol at

el evated tenmperatures in the presence of a palladiumcatalyst. The

di al k3| at i tdueing dhe ¢askonyd g a2 competrbekiormuland i) is nost conveniently
performed at el evated terrperatures in an inert solvent such as e.g.

chl orobenzene, toluene, Nnethyl pyrrolidone, dinethylformam de, or
acetonitrile. The reactioge m gigt be perfornmed in the presence of base such
as e.g. potassium carbonate or/triethylamne. Starting materials for

processes h) and i) are co ially il able or can be prepared $om
commerci al |l y avai |l abl erfre @ & ng gonve i onal net hods. 22 July 2003
WO 00/ 43382 25 rcTnxoo/ 000X e N-RLky/f atyfon cording to nethod j) is
performed in an inert solvgnt,\ e.qg. an aIc hol or ketone, at el evated
tenperatures in the presence 92 base, e.g. potassium carbonate or
triethylamne, at reflux tenperature. Al ternati vd)y) a phase-transfer
reagent can be used. The addition of for exanple a substituted vicinal

di hal o derivative according to method k) by refluxing XIV in a sol vent,

I nerty, We{nhﬁ ekec}EG&d i%%&%ﬂe%BRQ& fih@hR a%%eﬁneci(aq}oﬁ’/@ﬁs benzene ox

al coho he ’pr’eserice’ ot a basé, e. . potassium carbonat e,

triethylam ne or sodium hydroxide in the presence of a phase transfer
reagent (Koo, et al., . J. Am Chem Soc. 1955, 77,5373-S375, Stillings, et
al ., ). nalleylating an amieof fegmulisa- 1062, Dzvi nchuk, et al ., Tetrahedron
1986 386 389). Cyclization of keto corrpounds accordi ng to methods 1) or m
is perfornmed, by either base treatnent or by enpl oying acidic conditions
(See ref erences above in met hgg k, @ Thiery, et al., Tetrahedron 1997, 53
(6), 2061-2974). Substitution according to method n) can be performed using
a Lewis acid, e.g., borontrifl S ettfe?ﬁ\e or trimethylsilyl
trifluoronet hanesul phonat eRafid vwat ed NUcl eophile (trimethylsilylated
compounds). (Stillings, et al., ed Chem /1985) 28, 10541062, Thiery, et
al ., Tetrahedron 1997, 53 (6), -2974). Reactions according to method o)
is perforned by use of standard\co,nfélltl ons for nitrite hydrolysis and
reductions according to nethod o)is conveniently performed in an inert

sol vent such as e.g., diethyl ether or tetrahydrofuragygsing |ithium

al um ni um hydride or alane. Oxidation according to nmethod p) can be
performed by using pot a55| um perganmanate in a sodi um carbonate solution (A

Sal i mb LHet iclic Ch 80, 17:489-492). Reducti
2ccoPUNTBIN R Rechan V¥ cait b6 G5Eed Breais asaiibed NONE A SRS B hyar | de |

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;



anhydrous diethyl ether or tetrahydrofuran {Koo, et al., J. Am Chem Sac.
1955, 77:5373 S375). 22 July 2003 WO OO A3382 26 PGI/ DKO é)m%ggdlgﬁe

foll owing exanples will illustrate the invention further. re,

however, not to be construed as limting. Exanples Melting points were

det er m peslog3sga Bii chi B-S40 apparatus and are uncorr ectgdepiisdooiPect r a
were obtained on a Quattro M5-MS sysfzem f xom VG Bi ot ech, Fisons Instrunents
or on a Sciex APl 150EX from Perkin El ner. Spectra were obtained at two
sets & opdeductitg abkylation o6as aminenf fotmdnr ospray i oni sation: one set to
obtai n nol ecul ar weight information (MH+, 20 eV) and the other set to

i nduce fragnentation patterns (70-100 eV). The background was substracted.
The relative intensities of thgyions;are obtained fromthe fragnentation
pattern. When no intensity is dicgted for the nolecular ion (M) this
ion was only present under the pi of\operating conditions. 'H NMR
spectra were recorded at 2%8-M grokeryfaC 250 or at 500 MHz on a

Br oker DRX 500. Deuterated chlo 99. 8% D) or dinethylsulfoxide (99.9%
D) were used as solvents. TMS wj ed as Internal reference standard.
Chenmical shifts are expressed a§ ppm val ues. The follow ng abbreviations
are used for multiplicity of NMRY¥Ignals: s=singlet, doublet, t-triplet,
g=quartet) gv=quintet, h=heptet, dd=doubl e doubl et, gt =double triplet,

dg~oubl e quartet, tt=triplet of triplets) mr nultiplet, b=broad. NWR
si gnalvhiersin REBRAAKAY 17, WoarCihdidotted GhO RS a8 UBHLA sbBVEwWRK h@Bigefde t €d. Content
of water in crystalline conpounds were determ ned by Karl "Fi scher

tit r aforewla KrRpay whereimeh isias dafuled abevd, Kris aithertanrajiehydoorpomanisbxylier e
bt ai i a K- , ref t t i ith th
*na o B gl s SR BB R AL - BeloBin o Lo PP SARnea PR conbi ned

organi c extracts (anhydrous MgS04 or NaSQq), filtering, and evaporation of
the sol vent in vacuo. For colunm chromatography silica gel of type

Ki esefljel saipcing tigodanbihboag ol Avasf cosgoundDoiNBImuld 1 a, 1- j 1,

4- Benzodi oxan-S y1J-4- jl| -linden-1 yl)-4-btitylJpiperazine) oxalate. A

m xture of 4-( 1-indenyl)butyl nethanesul fonate ( 1.2 g, prepared as
described in US 566572S), JR-z( 1,AR-1benzodi oxan-S-yl ) pi perazine ( 1.2 g), and
pot assi um carbonate (0.8 g) \in 3snhethyl -2-pentanone (50 nL) was refl uxed
for 16 h. Cooling, filtratiofF=and repowvql of solvent in vacuo gave an oil
whi ch was applied to siR¥cs Wi chriqomg ography (el uent: 22 July
2003 WO 00/ 43382 27 PCTI DKO t ape/ met hf] ene chloride/triethyl am ne
70: 26:4). The obtained oil was qonverted to the title oxalate salt (0.7 Qg)
fromacetone by addition of xQxalzc acid. M 130-31 C. 'H NMR (DVSO- d6):
1.60-1.90 (m 4H); 2.55 (t, %’D; 3.05 (t, 2H); 3.15 (s, 8H); 3.35 (s, 2H);
4.154.35 (m 4H); 6.30 (s, 1H); 6.50 (t, 1H); 6.60 (s,n1H); 6.75 (t, 1H);
7.20 (t. 1H): 7.25 (t, IH); 7.40 (d, 1H: 7.50 (d, iHD Ms mz (%: 391
(M, 79%, 218 (37%, 162 (50%, 129 ( 100% The follow ng conpounds were

prepared anal ogous] 3@ see US 5665725 for preparation of corresponding
met hafRLEI Rkt & Y., Y, Zy W,jandjthe dotteddinearel posefined ahove-and A'lis a grovpand- 1

[) - \Rerazine, . | at.e. 54-57 C.. ' H NVE O db6) :
3! b TpPtfe T br Y A A b inBURL R ool e el fostis a b i OHEES 00 (21
3. 05 dbtainZhd ¢ori?eS§&1<ﬁ? 2 8Hihydto (Rrivatives, &h.:2, HdddioindoRidr2, 2 50-5. 60 _(m 2H);
6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H): 7.00-7.20 {m 3H); 7.20-7.30 (m
1H) . drobenzpfuragol (MH+, 629, 233 (27%, 178 (31%, 129 (100%. 1 c, | -
j1, 4-Benzodioxan-S ylJ-4- j| -(indan-1 yl)-4-butylJpi perazi ne, oxalate. M
| 54-55 C. 'H NVR (DVMSO-d6): 1.25-1.50 (m 3H), 1.55-1.95 (m 4H); 2.10-2.30

y 2 i ek E)'Wl | ?%F]E 4. 35 4H); 6.S0 (d,
(1Irpl) ; ]dg) 5S r(eg&llg;g-i)% ({éﬂ% (t do?ﬂ?@fe%a%ggir : mofgq_rﬁ?ﬂ% 15- (7.mZS ~|{_Dm 2H) . ﬁ/s
mz (%: 393 (M+H, 100%, 178 (45%, 129 (34% . EXAVPLE 2




2a, 1-j1, 4-Benzodi oxan-S yl J-4-j2-(S fluorobenzofuran-3

yl ) et hyl Jpi perazi ne, oxal ate. A solution of 5- quorobenzongg@ 3pgar boxylic
acid (56 g) and saturated etheral solution of hydrochloric gas (300 m.) in
met hanol (600 nmL) was stirred for 16 h at roomtenperature. Further etheral
HO was WEA¥E3EBA0 nl) fol lowed by stirring for 24 h. CoX&aR¥UYI0F i n
vacuo gave a dark crystalline materi&l, mnethyl

5-fl uor obenzof ur an- 3- carboxx@ate 58 g) Li t hi um al um ni um hydride ( 15 Q)
was suspended in tetrahydrofiran 400 nm) under a nitrogen atnosphere

foll owed by dropw se additi ory<& on of nethyl

5f | uor obenzof ur an- 3- car baky igfrafydrofuran (340 nL). The

t enperature 22 July 2003 W 3 3 PCT/ DKOO/ 00026 i ncreased to 55 C
during the addition. After st {ng for 2 h the reaction was quenched
successively with water (30 M¥\),Z15% aq. sodi um hydroxide (15 nL), and
water (75 nmL). Further tetrahydrofuran (SO0 nL) was added and the m xture
stirred for 1 h. The mxture was filtered and the precF@' ate extracted
with a mxture of nethylene chloride ( 1 L) and ethano .5 L). The
conbined organic phases were concentrated in vacuo giving an oil which was

appll C flash chromat ogr (el.uen met hyl ene chl ori de/ 25%
1?:{ ks @h@%ﬁe‘ém%@wfémeawuamd%eé I‘ﬁ@F‘i%é‘hQBtﬂS’r@ﬁ 3-yl met hanol (

14 4 ng. A solution of

5- fld%%gﬁgﬁé%?%bgﬁ emgpﬁg%ﬁgﬁgl (14 g) in nethylene chloride (250 nlL) was

treated successively mnth S drops of dinethylformam de and thionyl chloride
(28 nmL). After stirring for 16 h at room tenperature the reacti on was

conceflt r at Heating acampeugidof ggnezalfoonda () whereis Yfip u&lbﬁSRmpuwanreasXan oi |

) R ¥ kB RER B, R Y Sk SR ok B i it et R (1

3 chlaaemtﬂaatceﬁht hymebeﬁe Qﬁaa%btat& g)d dofresfiomBinpe awemiﬂ sterf} mM). The

m xture was kept at 80 C for | h h and then poured onto ice. Standard

wor k-up with d|ethyI et her gave a dark crystalline naterlal

5f | uor.obenzqf uran- 3-yl acetonitril ti

5-f @robewﬁm%fearﬁnev%o;@ep&ﬁwm ‘Pfég% e%géyner@?%’u P (‘@590 ) was

tr .eat&ﬁin[‘fM gﬁﬁéx’df ﬁhﬁglaﬁﬁﬁr\ﬂﬁchsﬁlctgr ?ﬁﬂ thﬂ&lgé&%ﬁﬁﬁts%ng?ée&g@o m.) and

stirred Tor 16 room tenperature. e mxture was concentrated in vacuo

and sfremddiatopmokna)pr ivdbh di et hyl et her/wat er gave net hyl

5-fl uorobenzofiiran-3-ylacetate (9.4 g) as an oil. The obtai ned net hyl

ester was di ssolved in nethanol (200 nL) and 6 M aq. sodi um hydroxi de (400
S a gxgg hng for 16 at roomtenperature. Organic

solve t mggﬂggﬁg@% nu@é%ﬁ%ﬁé Iomed by acidification with 6 M

hydrochl oric acid. Standard work up with ethyl acetate gave

5-fl uorobenzof uran-3-ylacetic acid (9. 2 g) as a crystalline material. A

m xture of S-fl uorobenzof uran- 3- ¥ Rlc acid (1.3 g),

1- (1, 4- benzodi oxan- 5yl ) pi per azi ne 7 g), N, N -dicycl ohexyl carbodiim de

(1.6 g), and 4di net hyl am nopy Redi g% in dry tetrahydrofuran (100 mi)

was stirred for 72 h at room t enp8 iltration, concentration in

vacuo and standard work-up wth et/hyl\ acetate/aq. ammoni a gave an oil .

Purification by flash chronatograbh¥/6n silica gel 22 ,luly 2003 WO

001 43382 PCT/ DKOOI 00026 29 (eluent: ethyl acetate/heptane/triethylan ne 82:

15:3 gave a yellow oil, 1-[ )

1, 4- benzodi oxan5-yl ] -4-[5-fl uorobenzof uran-3-yl ) net hyl car bonyl ] pi perazi ne

(0.8 g). The oil was dissolved in dry tetrahydrofuran (30 nL) and added

dr opwj Ap% sign_of ntal nlnlunth (0.38 g) in dry

Pl BelPR RS 250 215 A bt bR BadBe bt dbuia Do Ol S e
After reflux for 3 h the reaction mas quenched by successive additions of
water (0.76 nlL), 15% aq. sodi um roxide (0.38 nL), water (1.9 nil,).

St andard wor k-up gavc an oil which\was applied to silica gel flash
chromat ography (eiuents: a) heptan I e?h”ﬁ acetate/triethylam ne 55:43: 2,
b) ethyl acetate/heptane/triet m ne 70 26:4). The resulting oil (0.7 g)
was dissolved in ethyl acetateland addition of oxalic acid {0.17 g) and
f||trat|on gave the title oxalate as white colourlesg rystals 210- 17
C. '"HNWR (DMSO-db): 3.00 (t, 2H); 3.20 (s, 8H) X@ 4. 28 (d,

4H); 6.50 (d, 1 H; 6.55 (d, 1 H; 6.25 (t, 1 H); 7.15 t, 1 FD; 7.50-7.70
(m 2H); 8.00 (s, 1H. Ms Mz (%9: 383 (MH, 8%, 233 (60%, 218 (22%, 190
(21 %9, 70 (100% . The foll ow ng conpound was prepared anal ogously: 2b,

1-j 1, 4- Benzodi oxan- S yIJ 4-j 2-(6-chl oroi ndazol -3 yl) et hyl Jpi perazi ne)
oxalate Nb 111 13 C H NNR (DNBC>db) 2 95- 3. 35 (nt 12FD 4 25 (dd 4FD

~ =N [ —— — o -

~



22 July 2003 WO 00l 43382 30 PG'TI DK00100026 A sol ution of

2- (5-fluorobenzofuran-3-yl)ethanol (5.2 g) and tetrabrononebh g,ezdogl. 6 Q)
in acetonitrile (175 nm.) was treated with tri phenyl phosphi ne'}?1 .3 g) at O
C. After stirring for 15 mn, the m xture was concentrated in vacuo an the
resul twl:v;}gmﬁishz was applied to a silica gel flash col um pcelpicoiono2s

hept ane/ et hyl acetate 6S:35) resulf{jng in an oil,

3- (2br onpet hyl ) - 5-fl uor obenzofuran (7.4 g). A mxture of

3- ( 2wiewrimAtahg B) arb af Hefored bboveodndrials o shitdblg)leaving greng edolrasrhalogeh) pi per azi ne
( 1.0 g),, potassium carbonate ( 1.5 g), and potassiumiodide (0.1 g) in

3- rreﬂ‘?%’(l@@?féﬂﬁyiﬁﬁine (100 nL) was refluxed for 16 h. Addition of water (100
m.) followed by standard work-np gave an oil which was applied to silica
gel flash chromat ography (el uent: heptane/ethyl acetate/triethylam ne

80: 1B: S) . dikhi@ldtiag uhlaiige 6f fornd@ls di ssol ved in ethanol and addition of
fumaric acid gave the title fumarate as a colourless crystalline nateri al
(0.9 9). M 177-79 C. "H NWR (DVMSO-db): 2.70-2.80 (m 6H); 2.90 (t, 2H);
3.25-3.35 (m 4H); 6.60 (s, 2H); 6.75wéd, 1 H; 6.90 (d, 1 H; 7.10-7.25
(m 3H); 7.55 {dd, 1 H); 7.60%’63PT 2 7.90-8.00 (m 2H). ). MBmz (%:
365 (M, 5%, 215 (909, 172 (22%, 163 (12%, 70 (1009 . The (g}l ow ng
conpounds were prepared anal ogously: 3 b, 1- jl , 4-Benzod ioxan-S yl j-4-
j 3- ( @héreinudiodsatefined hbgveiilsoreagait oB formdal pr opyl Jpi perazi ne, fumarate. M
187-89 C. "H NWR (DVSO-db): 2.00 (qv, 2H); 2.55 (t, 2H); 2.55-2.70 (m 4H);
2.853.00 (m 4H); 3.05 (t, 2H); 4.15-4.30 (m 4H); 6.45 (dd, 1H); 6.50 (dd,
1H); 6.6Q (s, 2H); 6.75 (t, 1_H); 7,25 (dt, 1 H); 7.70 (dd, 1 H); 8.00 (dd,
1H. MSmz (%: 398 (M, (7%, 1177 (100%, 150 (9% . The
starting 3-(6-fluorobenzo[1, zol y73=yl)-1-propyl chloride was prepared
according to Drug Design Dr '8, 225. 3 ¢, 1- jl , 4-Benzodioxan-S
yl J-4- | 2-(4-net hyl benzof uran- 3 i perazi ne) oxalate. M 204-6 C.
"H NVMR (DVMSO-db): 2.65 (s, 3H);/ 3.10-3.40 \m 12H); 4.25 (dd, 4H); 6.S0 (d,
1 H; 6. SS(d, 1 H; 6.75 (tX 1 MA; 7.00°(d, 1 H; ?.20 (t, 3 H; 7.40
(d, 1 H; 7.8Q(s, 1 H. Msmz ¥%W: 379 (Mk, 20%, 233 (75%, 218 (1009,
190 (43%, 162 (85%. 22 July 2003 WD 00/ 43382 35 / DKOOI 00026 3 d, | -
j1, 4-Benzodi oxan-S yl J-4- j2-(S-chl orobenzof uran-3w ) et hyl Jpi perazi ne,

oxal whereinNR'-RH&, &, @nd B axpvis deifivbdabiinge, Wa.i9 B ¢tCH2and: L & a1smi3ble0 (m  10H)

4.10-4.35 (m 4H): 6.50 (d, ; 6.S5 (d, 1H); 6.75 (t, 1H); 7.35 (dd, IH;
7. 651FYNE gigup S‘i‘ag%“("d?gef‘rﬁ“?syi“%‘(‘%ﬁy?af . MBS mz (%: 399 (M, 45%, 233
(100%, 218 (77%, 190 (40%, 162 (48%. 3e, |-j1,4-Benzodi oxan-5

yl J-4-j 2-(6-nmet hyl benzofuran-3 yl)ethyl Jpi perazi ne, oxalate. M 174-76 C.

H NMR ( DNak@atfg or &ylabidg (he nitbfen Bomid¥-tik gréOp @tin forilg XMI10-4.3 S (m 4H);
6.50 (d, 1 H; 6. SS(d, 1 H; 6.75 (t, I H; 7.10 (dd, 1 H,; 7.3 S (s, 1
H; 7.60 (d, 1 H; 7.80 (s, IH. Mosmz (%9: 379 (MH, 22%, 233 (100%,
218 (61%, 162 (59% . 3f, I-jFiL, 4- Benzodi oxan-S y1J-4-j 2- (benzof uran-3

yl ) et hyl Jpi perazi ne) oxalate

d
(]
4

R® W N—B—A"

Y (X

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



Mp 206-8 C. 'H NVR (DM5 O-ds): 3.0 (t, 1 H, 3.10-3.40 (m 1 OH);
4.10-4.3 S (m 4H); 6.50 (d, 1 H; 6.5S (d, 1 H; 6.7S (t, 22ty 2003 20- 7. 40
(m 2H); 7.55 (dd, 1 H); 7.7S (dd, 1H) 7.90 (s, 1 H. MMz (%: 365
(M—I+ 4 3 ( 100%, 218 (96%, 190 (61 %, 162 (879

1-j 2o (¥ %r‘ﬁ”’&?g enzof uran-3 yl)ethyl J-4-j 2, 3-di hydrobenzo}{%?’é’g‘-g"/"‘i%-l, 2,3,6
t et rahydropyri dine, oxalate. M 187- 902 C 'H NMVR (DVMBO-d6): 2.75 (s, IH;
3.1 Skyt, awlxzaﬁeﬁgf&&npoﬁﬂhsofgfo%ﬁufaﬁﬁ/(m 4H); 3.85 (s, 2H); 4.60 (t, 2H);

6.35 (s, 1 H; 5 (t, 1 H; 1 H; 7.20 (d, 1 H; 7.35 (d, 1H);
7.60 (d, 1H); 7. 85 (s, lH) 8. 00 (s lH) MS mz (9%: 380 (M, 14%, 179
(9099, 144(S9%, 115 (100% . 3h, 4- jBenzofuran-7 yl1J-1- j2-(S

f1 uor obenzofuran-3 yl)eth§J J-1| R' 2, 3) 6-tetrahydropyridine, oxalate. M

201-11 C.' H NMR (DVBO- db) : >2-90 (s,/.ZI:%\; 3. 15 (t, 2H); 3.35 (t, 2H);
: g!,6s S, 1 H: 7.00 (s, 1 H); 7.20 (dt, 1
S,

3.40-3.S0 (m 2H); 3.9%

H,; 7.30 (t, 1 H,; 7.35 ( ; _25_\]'@1y 2003 WD 001 43382 32
PCT/ DKOOI 00026 7.65 (m 3)778.00 ( ; 8.05 (s, 1H. MSmz (%: 362
(MH, 18%, 192 (22%, 135 (92%, 11w 1009 . 3i,

'-j 1, 9- Benzodi oxan- ~ yIJ 4-j2-(7 chl orobenzofuran 3? yl)ethyl Jpi perazirre,
oxalatel\/pl90 92 C "H NWR (DVMBO-ds): 2.95-3.35 (m 12H); 4.15-4.30 (m

" g R’ A, Wi o e ot iingd o isgd K i pelostad %@7 18

490 24-13-(7
((:h (;?%r %Qﬁé}é ﬁ%?’%‘(laan%%& ?gﬁ%ffﬁ%*ﬁ%% ﬁep})ceﬁrlélzfgnig% g‘? at e. aﬁgl oni c Jam ((ZJ
di et hsuitabketleavigBgoug s deseribed abdweed i n di met hyl formam de (75 L) fol |l owed

by addition of potassiumtert-butoxide (5.9 g). After stirring for I 5 mn
at roomterrperature a solution of

3-chl gr onef hyl oro 4- Y, 8 g, prepared anal ogously to
the S4fl uoé}g)yan e AP, mgc?? ‘1888“ aﬁ%ﬁ?ﬁ i n di net hyl formam de (25
m.) was added dropwl se. After stirring for 2 hours the reaction m xture was
poured onto ice-water. Standard work-up with acetyl acetate gave a yellow
oil (10 g) of diethyl 2-(7chloro-4-nethyl benzofuran-3-yl)mal onate,
sufficiently Ryr e for further synthesis. A portign of this product (6.0 Q)
was di ssol ved™\n gcetone (SO nL) and stirred for®5 min fol | owed by addition
of water (SO : fter reflex for i 6

hours, ther¥

Al Xt Uri@—gas-00| ed trd—4 --n- at w-esan@ extracted
with ethyl acedatf. St'anddrd washing procedu fi t h\anobni a and 2 M

hydr ochl ori c id\drying of the organic phgse Oy, pr magnesi um sul f at e,
filtration an reervaI of solvent in vacuo g~ave

3-(7-chl oro- & hyl benzof uran-3-yl ) propi oni ¢ agial (2.5 g) as a colorless
solid. Treatnept of this sqljd (2.5 g) with thipnyl chlor|§§/(12 g) in

met hyl ene chloride and | drop of dinethyl fornahi de at refl 5 or hour s
foll owed by concentration of the reaction mxture in vacuo gave

3-(7-chl oro-4-net hyl benzof uran-3-yl ) propionyl chloride (2.7 g) as a brown
oil. The oil was dissolved in trichloroethane (2S nmL.) and added dropw se to

a m xt HL & O Gben ae p 1.9 d.triet amne(lO
XS A TR YW SRR i B b
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,



WO 001 43382 33 PCT/ DKO0100026 nlL) over 1 S mn at roomtenperature. After
relux for 16 hours, the reaction m xture was concentrated i?‘?y@f%o?nd t he
resulting oil applied to silica gel flash chromatography (eluent: ethyl
acetate/ heptane/triethylam ne 1S:4:1) giving

1- (benzgd d@ausdse- S-y! ) - 4-[2- (7chl oro- 4- met hyl benzof ur an- 3pcwbkedpuiccar bonyl |
pi perazine (2.1 g) as a yeilow oil. sfhe product was dissolved in dry
tetrahydrofuran {2S nL) and added dropwi se to a suspension of lithium

al um ni um hydRfde R1.S g) in dry tetrahydrofurarR'(7S nL). The nixture was
stirred for 4S)= ixd ure ) guenched by

=R at I tenperature. The Y=
successi vegadd Y “watQLg(l i), 15%ssog @df oxige{ O, S n), and
er St pri r?g fl{)nr_ 2 hours, g

~<

water (1.S nl) m xtureg was filtered and
concentrated i A vacuo. The resulting oil was applied to flash

chr omat ogr apH¥f (el)}ent: et hyl acet at e/ hept a’F\e | :3H) giving the title
conpound whi ¥ crystallised as the fumar salt (0.7 g) from acetone.
Mp 178-81 C. 'H.NWR (DMSO-d6): 2.00 (qv, 2H); 2060 (s, 3H); 2.85 (t, 2H);

3.10 (t, 2H); 815 (broad SVIBH); 4.15-4.3S (ng® 4H); 6.S0 &db IH); 6.SS (d,
IH); 6.7S (t IH); 7.0S (d, 1H); 7.2S (d, 1H); 7.90 (s, IH. MSmz (%: 427
(MFi +, 100%, 218 (43%, 178 (71%, 122 (80% . The foll owi ng conpounds were
pr epawRsreRLRY QU,SA%B, %0y, 2, W, land tie EX0aqdie@¥@ak Rfined above in order to

yl J-4-(3-(7-chloro-benzofuran-3 yl)-1 propyl Jpi perazine) fumarate. 'H NWR

( DVBOhiain:the c@esponding elyglichydeoxyt derpalivesp obly §uscesaivesichydstionZo pbtajit , 2H) ;
3.00 (broad s, .4H); 1.10-4..30 m 4H); 6.4S (d, 1 H, 6.S0 (d, I H); 6.60
(s, 1 ?“%ﬁp?éd‘(‘g,““iaFﬁafe%‘l%sy&e,m’ll—l); 7.40 (d,1H); 7.6S (d, 1H): 7.90 (s,
1H. MSrn/lz (%: 413 (41%, 218 (10%, 178 (1009, 122 (62% . 4c
1-~3-(7-Chl orobenzofuran-3 yl)-1 propyl]-4-~8-cyano- 1, 4- benzodi axan- S

yl Jpi per azsubstitutivnaf tHechydrdtyNyRSuphivoonpbhadslof@&muly XVAH) ; 2. 40 (t, 2H);
2.SS (broad s, 4H); 2.70 (t, 2H); 3.10 (broad s, 4H); 4.25-4.3S {m 2H);
4.35-4.4S (m 2H); 6.S5 (d, 1H); 6.60 (s, 1H); 7.20 (d, 1H); 7.30 (t, IH);
7.40 (d, IH; 7.6S (d, IH: 7.99 (s, IH. 22 Juiy 2003 WO 00l 43382 34 M5
mz (%: 438 (M, 73%, 24 0%, 203 (68%, 165 (84% . EXAMPLE 5

PCTI DKOO/ 00026 Sa, ,| -jl, /&Benzogiroxan-S yl J-4- | 3-(4-n:ethyl benzofuran-3
yl)-1 propyl Jpi perazi ne—e e~WA i xt-wee—af 4a (0.6 g), palladiumon
charcoal (5% 0.6 g), 2 M ded/um h)xdroki de sol ution (2 nL) and methanol (50
m.) was hydrogenated in a,Parryapparatus at 3 atrn of hydrogen pressure for
1.5 hours. Filtration, additi of ethyl acetate, washing with water, and
renoval of solvents in ¥ 6 0ave the title compound as a yellow oil which
was crystallised as the fygaratig salt (0.4 g)( acetone. M 212-14 C'H
NVR (DMSO-d6): 2.05 (qv, 2H); 2.5S (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); 6.5S {d, 1H); 6.75 (t,

H; v?rhggin(lg"—R% l_RD"-;R"?A?%, gg, Z, \lNl_,Da;nd 7the§ got{eqi’ lir1le|_z|1)ré as7de7ﬂ?1c& zsxf)ovlel,_Qvith

cyanating reagents in order to obtain the corresponding cyano derivatives;

o) hydrolysis or reduction of the cyano group of compounds of formula XVIII,
R? R
3 ’l' y
R W N—B—A
\_/
X z

NC R (XVIII)



MS mz (%: 393 (MH, 329%, 218 (45%, 178 (60%, 189 (100% .

Phar macol ogi cal Testing The affinity of the conpounds of t#meJiulneediion to
5-HT, A receptors was determ ned by neasuring the inhibition of binding of
a radi { i gand at 5-HT, Areceptors as described in i ng test:
I nhi bi W@r@é&’#&- S-CT Biading to Hurrg? 5- HT, A Receptors. %?F’P?f?g’b@é% hod t he
i nhibition by drugs of the binding of the 5-HT, A agoni st 'H 5-car boxam do

t r yptveimireia R*-RE, R°CRf, A, B, X d0eW, mdwha dbttddllink dre aepéfired abbedliy ordepressed in
transfected HeLa cells (HA7) (Fargin, A et al, J. Biol. Chem, 1989, 264,
1484998 theeresparding parppx¥lic acidderyatives oxdke qrarespanding agingmedilf i cati on of
t he %928@\, escribed by Harrington, MA et al, J. Pharmacol. Exp. Ther.)
1994, , 1098. Hunman 5HT, A receptors (40 pg of cell honbgenate) were

i ncubated for 15 mnutes at 37 Cin 50 MM Tris buffer at pH 7.7 in the
presence of ' H5-CT. Non-specific binding was determ ned by including 10 uM
of m#der gdPxidatiom pEthedwdraxyralkid shaia imcompaudsof fompiuth XIX2 July 2003 WO

001 43382 PCT/ DKOO 00026 3S filtration through Unifilter G-B filters on a
Tontec Cell Harvester. Filters were counted in a Packard Top Counter. The
results obtained are presgateddin table 1: Conpound No.Inhibition of'H S CT
-bi ndi ng 1 CSO (

nM | al. 7166. 1l c2. S2al42hb9. 3
dol ol ' 100 Table 1 ' retlers

3b? /53T\93d183e8. 83f 8. 339g2436113i 2. 1Sa2. 9Pi n
erpound NFrg—coqrpounds of the invention have
al so been tested for their dn_rA-upt ake of serotonin in the
followng test: Inhibition/o S-HT Uptake Into Rat Brain Synaptosoxnes.
Using this nethod, the abf® ity%f drugs to inhibit the accunul ation

of' HS-HT into whole rat%aptosoms is determined in vitro. The
assay was performed as Rf€sdrib d by Hyttel, J., Psychopharmacol ogy 1978,
60, 13. The results obtai ﬂ@'dz)'ar% presented in table 2. 22 July 2003 WO
00/ 43382 36 HO (XIX)

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

in order to obtain the corresponding carboxylic acid derivatives;

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

R? W N—B—A

X Z
R®
RG
(CHa)m R
18 /
rR'®oo0cC (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;



PG' TI DKO0100026 Conpound Nol nhi bition of serotonin reuptake 1Cso ( nM)l a
. 611 c1302a0. 692b1603a1703b2403c113d343e583f 123g1603h433i 1. 5%%8@@3

SPar oxet i ne*0.29 Table 2 *reference conpound The 5-HT, A ant C
activity of sone of the conpounds of the invention has been estinmated in

vitro S-HT", receptors stably expressed in trapsh&bishela cells
(HA7) . %Pg%b%}gpt est 5-HT, A antagonpptic activity is est ?%nat ed by neasuring

the ability of the conpounds to antagoni ze the 5-HT induced inhibition of
f or skwh¢raupandthe eomppwRlsad fonmia(l) ere. isdlhted as theyfresdesqarif thenfetm af aa

nodi fication .of the nefhod descrjbed by Pauwels, P.J. et al, Biochem

Phar nifagmnacepgeally aggepta .Salfﬂ?r?ct-fsul ts obtained are presented in table 3:
22 July 2003 WO 00/ 433%2 37 PCT/ DK0O0100026 Compound No. Ant agoni sm of

I nhibition of forskolin induced cAMP accunulation ICS ( nM)I
al702a1003b743c230Q3d5503e14003f 2903i 15004a260Sa390Pi ndol o] *270 Table 3: *
ref e%@%ﬁf&aﬁﬁfﬂ%ﬁﬁ%’gg‘tﬁ%@ Bttheha) 18 SreferaRycaptediavs 1M FBAR PEANK SRS so been

t est Il Bth ' : LBk i1 descri bed
by Sonchas el il pitekgich itk 1n phelcrlc of AR Rtk By TEBCT, 20
ant ageflivs tentpeedtinrec Startidg t@sporrrspd forthuia(e, Metldclniried-ihdolytgaseri ng t he
ability of the test conmpounds to inhibit 5-MO0-DM induced 5-HT syndrone.
The cBREGHY PEengred ixempeagentsiofiforpanie (Vh, hawaubstitugd indoles, avd pxalyly as

ser ot Qhi - I_nhi Qi mﬁ¥? antagoni stic effect at 5-HT, A
recep@géﬁgﬁﬁéa%%ﬁﬁ%qg{ﬂpﬁggﬂ%\?en I'on are therefore considered useful
for the treatnent of diseases and di sorders responsive to the inhibition of

serotonin re-uptake and antagonistic activity at 5-HT, A receptors. Diseases
r es pohtsi alkylation snsording tei methiod &) isenverdently pesfomped lneandnert oxgahicknown i n

solvent such as a suitably boiling alcohol or ketone, preferably in the presence of a base
(potassium carbonate or triethylamine) at reflux temperature.

Arylpiperazine derivatives of formula (VI) are conveniently prepared from the
corresponding arylamine according to the method described by Martin ez al, J. Med.
Chem., 1989, 32, 1052, or the method described by Kruse et al, Rec. Trav. Chim. Pays-
Bas, 1988, 107, 303. The starting arylamines are either commercially available or are well

described in the literature.

Aryltetrahydropyridine derivatives of formula (VI) are known from literature, cf. US Pat.
No. 2,891,066; McElvain er 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
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
the hydroxy derivatives and conversion of the hydroxy group to the group L by

conventional methods.



the art and include affective disorders, such as depression, psychosis,
anxi ety disorders including general anxiety disorder, panigggm?godgr,
obsessi ve conpul si ve disorder, etc. As explained above, the antagonistic

activity at 5-HT, A receptors of the conpounds of the iny I ]l
count er‘é@t‘“”t‘ﬁ&z negative feed back nmechani sminduced by Fﬁ%ﬁ'ﬁ@("ﬁ% on of
serotonin reuptake and is thereby e?(‘bect ed to inprove the effect of the

ser ot-opl 0§80t 0 bt g ' . Of ﬁﬂ@%ﬂﬂgf' e invention.
22 ,lu Jf/pPQ %W/@%S*%é@é%@gB%t%%ﬁ%ﬁﬁe corrpoung%}%té&cl ai med herein
ar e timetiridesr Theaeationenan Ye perfOrendddh twé bleps, lix. fii ofeVHaall tissagertf action
nmedi capents_for the treatnment of depression. The conpounds ma¥ al so be

%

usef uPf fosmuladeBrAdyt siandardometbeds da themasbamylie acid chlonigs or by psnef ve to
current]y. avail abl e .SSRI s. ..Pharmaceuti cal . faorsul aijion .The maceut i cal
f or rru(forﬂ | %‘ﬁgewraﬂf et ?‘F\/ee%‘tq“ﬁyﬁ?%V ngﬁ‘ﬁérﬁﬁltagﬁﬁog’{/e B gﬂ‘fti'%ﬁ‘glﬁhﬁet hods in
the afekultin@anfdSRith SithidMiShmidh hySidd TRE Fé o YanR1Xd BOpériGiniltyVe
ingredient wth ordinary adjuvants and/or diluents and subsequently
conprsasdard ohérpotnpretaduee. iGartoxyhioaaddd oaidéhydedd fdformuilg KRBCIA aee. eifennpl es of
adj uvants or, diluents conprise; corn starch, potato starch, talcum
magnesqmmetsially ayatlablg er described indhg Bieratutguns, and the |ike. Any ot her

adj uvants or additives usually used for such purposes such as col ouri ngs,
flavourings, preservatives etc. nmay be used provided that they are
conpaR edhctioniof fhet dvibREonde acddgdifglicmbthod dpisiohwdifierdthperformedbyns nay be
prepared by dissolving the active ingredient and possible additives in a
part seatmeat wish diheraneqr ajdibasana precursnr snelr asthg trimethylagingeier | adj usting t he

sol ut i.on ired volunme, sterili2ation of the solutiopn and £illing in
sui ta‘i}‘?réetéﬁﬁ'ﬂﬁggc%f’pmcg? S i“ﬁﬁfoé'ﬁ?ttsé‘gﬁés %&&FFW@" e‘?{tﬁ%’f?gﬁ%?%sed in the
art ¥ fgad dvRdits/ , obped k ; LOXi dant s,
etc. n('gt}h(ejtlggﬂrlar maclg1 ﬁégg? ?ozi)nposbi%’taiugn%%;ﬁeﬁhygfi nveﬁﬁgz&gl—r‘n%ge whi ch are
manuflaehoe derivativectimrdduntionwat hltérivtivelynbveeperfoomedrby tivetnzmhtivnibstodiiel by any
suitable route, for exanple orally in the formof tablets, capsules,
povvde‘f@noéﬁoilb‘%‘?dee‘f‘é‘?ﬁu‘lfPa‘i%‘Féﬁ‘@e e ofmREsndpenh ot By FifaliEiRe f or

i nj eclré)i,d;g %}ﬁ%n_prepari ng such conpositions, nethods well known in the art
may b usg , and any pharmaceutically acceptable carriers, diluents,

exci pients, or other additives normally used in the art nmay be used.
Convenient]y, the conmpounds of the invention %r),e admnistered in unit

dos agiedustionof thedaublebands acosding infastheds ehand hhisrrog corysiantly 01 to 1000
T ' ] hLyei 00 nm,
et oSty oS i o YE0IR b clbreslcd AUEHR mBlPafel uch a7 10

i nvend goplatinum dr palladiviA03 39 Ctains: 1. ~ piperidine, telrahydxapyridina ar
pi peraci ne derivative having the fornmula: ~s N~~--.-A x~vrz (~3

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.

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

commercially available materials using conventional methods.



any of its enantiomars or any m xture thereof, or an acid addition salt

t hereof, wherein 1~ is C-_la-al kyl ene, C?_~a-al kenyl ene ar 22 July 2003
CZ.,c-al kynylexte; Xis -U, -S, ar -CR4R$-; and Y is -CRsR~-,

-CXtsR. ~-CRgR~-, ox -CRb~R7-; ar X and Y together forma group - CRA=C~. ~-,
or - CRaMQ00M33€R6It'-; Zis -U-, or -S-; Wis N, C or CPCT/BKQ0/00036 dot t ed
line is an optional bond; and R4) &b, Rs R, Rg and RO are each

| nde .sel ect ed from h r.oge I .ogen, tXI f | uat onet C~. ~-al kyl,
B B ik acciding b o) Pgiomedin o mecksblyh e PR 9IEPbRL & a1 Kyl

C~ S y h Lkyl andna,
pher Esdlog%od?]éﬁeg&a Eélﬁrpye}litﬁgk g‘ thﬁg}ﬁ@gnn%cggbvw e? #&HJ [ he %ﬁe ny?l group may be
subs tridthiyleshine; fGeffx tengiekathre- Aﬂl&rﬂﬁxlvem( Arpbuse)-trarSkdr rédgamicanibighized.- CR~g,

- ~13~xt ~9 and Cl. ~-al kyl substituted with a substituent selected from
haI ageu, .~-al koxy, C-alkylthia, am no, C-.~-alkyl arnino,

E@E gh&&éﬁ%g{b% @Q?m%lgaﬁu@tfmtetﬁbg¥rgb§Wa o&névx ﬁbrdt%ﬂb ﬁ%@gﬁé‘ }c} vitro,
c. stylrkﬂmaﬁg XDy koloéntPienyd thSselectad keskridhesRitions &g NReshes, gr oups may ba
substituted, amno, G ~alkylarnina ar C, .6 dial kylanrna, and 22 July

2003 bangepe or alsotol); imthe presenceanfiabase, €,g- potaiss*gmeanbnnate,@cthy&mhkpr am no,
o abafipdBoiai epEatin obub e ArRslouRas Y UFoh g A dm Gremig - 'Ris 3
;e' ;g?% 39§§ é7n7,)53]7§ _$3Gs 1§ul€1h§s) @1 Q”%gg' gz)emg@gﬁgx 5521 ogé,E% E}ﬁl;l@r e

CR~zetair;d"etr’abedion1lm I3|86689)Jd| cates an optional bond, provi ded that E~ and

~~ andlor L~ may not sinultaneously be O or S and A is selected frpm _the
structures (If] to (tr):

Cyclization of keto compounds according to methods 1) or m) is performed, by either base

treatment or by employing acidic conditions (See references above in method k, or Thiéry,

et al., Tetrahedron 1997, 53 (6), 2061-2974).

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).

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,

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).

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).



22 Jufy 2003 41, Ja~~ M~cL~1~11 Nf (T~) ~~r~~(~g) i | '~ (I>>
No- (F T N=(=) (lg) 21 "'- cWr ~1i wf iJ ~~s(lo) a2pdulyoogh is
attached to the remai nder of the cornpaund of formula (i~ via a carbon atom
or anitro tomin any of the two rings in the structyxas {1nh),

{X 1), WPIO@;Z,Q”’?I mp, (In), (lo), or % g~ and vi a the benzene rxlﬂ)}r’\/ga%%ly in
the structures (If), (li), {1q} and™(Ir) and wherein the Batted line is an

opt i ol foliewihg dxdiples willANustratehe iNATSH Turdibr. Pheylh6, HoWeh@nsl@Hs in the
ring my be substituted rwith arty of the substituents defined far R x -

R~~, caensirugtes dimitingie nitrogen atons in the ring may be substituted with any
of the substituents defined for I~~t.

Examples

Melting points were determined on a Biichi B-540 apparatus and are uncorrected. Mass
specira were obtained on a Quattro MS-MS system from VG Biotech, Fisons Instruments
or on a Sciex API 150EX from Perkin Elmer. Spectra were obtained at two sets of
operating conditions using electrospray ionisation: one set to obtain molecular weight
information (MH+, 20 eV) and the other set to induce fragmentation patterns (70-100 eV).
The background was substracted. The relative intensities of the ions are obtained from the
fragmentation pattern. When no intensity is indicated for the molecular ion (MH+) this ion
was only present under the first set of operating conditions. '"H NMR spectra were recorded
at 250 MHz on a Bruker AC 250 or at 500 MHz on a Bruker DRX 500. Deuterated
chloroform (99.8% D) or dimethylsulfoxide (99.9% D) were used as solvents. TMS was
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, g=quartet, qv=quintet, h=heptet, dd=double doublet, dt=double triplet, dq=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
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
MgSQO, or NaSQ,), filtering, and evaporation of the solvent in vacuo. For column

chromatography silica gel of type Kieselgel 60, 40-60 mesh ASTM was used.
EXAMPLE 1

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

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

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



~y ~z~ R3) Rn~ 13y R~a~ ys~ ys ~d ~." acre each indepenndeutly sel ected
from hydrogen, hal csgen, trilluoranmet>~yl, C~-alkyl, C~_6-2@IJM03

Cz. ~-al kynyl, C-~.7cyal oal kyl, C3_7-cycloal kyl -d .s-al kyl, Ct.~-"al koxy,
hydraxy) farnyl, -CO G .6-al kyl, amno, C-~.s-alkylam no, C~-dialkylam na,

- CO A ~oa) dybszszam no) C) ~- al koxycar bonyl am na, am nocar broywbH00/60026

C~. s-al kyl at ni nocar bonyl am no, C~~-dial kyl am nocar banlrlam no, vitro, cyano
and -Six-~R~g: |~t ~ is selected fromhydrogen) C,.~-alkyl, Cz.s-alkenyl,
C2. ~- Aepipnenethykiechioyidedeipthylamins-70126 | Tzl dbydingg oil-was egrivertghtorthe  or

phet xyl.-Cl . ~-al ky rein the ph | group..may. he b

- CC Cxl'tlg_ogpllageﬁah (bg AR e neé@??gﬁ'@ Ofooxilic 3%#&“?3%@’5322&( ﬁg%ﬂ%ﬂt i tuted
pheny] . 3160-B i C I 31081, hR$s W - iT{-uept. sel ected
B b L 3 B 2 s I . R Ao,
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1e, 1-[1,4-Benzodioxan-5-yl]-4-[1-(indan-1-yl)-4-butyl]piperazine, oxalate.
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(45%), 129 (34%).

EXAMPLE 2

2a, 1-[1,4-Benzodioxan-5-yl]-4-[2-(5-flucrobenzofuran-3-yl)ethylpiperazine, oxalate.

A solution of 5-fluorobenzofuran-3-carboxylic acid (56 g) and saturated etheral solution of
hydrochloric gas (3'00 mL) in methanol (600 mL) was stirred for 16 h at room temperature.
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vacuo gave a dark crystalline material, methyl 5-fluorobenzofuran-3-carboxylate (58 g).
Lithium atuminium hydride (15 g) was suspended in tetrahydrofuran (400 mL) under a
nitrogen atmosphere followed by dropwise addition of a solution of methyl 5-

fluorobenzofuran-3-carboxylate (58 g) in tetrahydrofuran (300 mL). The temperature
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6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.35 (dd, 1H); 7.65 (d, 1H); 7.85 (d, 1H); 8.00 (s,
1H). MS mv/z (%): 399 (MH+, 45%), 233 (100%), 218 (77%), 190 (40%), 162 (48%).

3e, I-[1,4-Benzodioxan-5-yl]-4-[2-(6-methylbenzofuran-3-yl)ethyl]piperazine, oxalate.

Mp 174-76 °C. 'H NMR (DMSO-d,): 3.00 (t, 2H); 3.10-3.40 (m, 10H); 4.10-4.35 (m, 4H);
6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t, 1H); 7.10 (dd, 1H); 7.35 (s, 1H); 7.60 (d, 1H); 7.80 s,
1H). MS m/z (%): 379 (MH+, 22%), 233 (100%), 218 (61%), 162 (59%).

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

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 (¢, 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%).

3g, 1-[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 (t, 2H); 3.25-3.45
(m, 4H); 3.85 (s, 2H); 4.60 (t, 2H); 6.35 (s, 1H); 6.85 (t, 1H); 7.10 (d, 1H); 7.20 (d, 1H);
7.35 (d, 1H); 7.60 (d, 1H); 7.85 (s, 1H); 8.00 (s, LH). 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.

Mp 201-11 °C. 'H NMR (DMSO-d,): 2.90 (s, 2H); 3.15 (t, 2H); 3.35 (1, 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-
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6.55 (d, 1H); 6.75 (t, 1H); 7.35 (t, 1H); 7.45 (d, 1H); 7.75 (d, 1H); 8.00 (s, 1H). MS m/z
(%): 399 (MH+), 233 (100%), 218 (49%), 162 (49%), 116 (69%).

EXAMPLE 4

4a, 1-[1,4-Benzodioxan-5-yl]-4-{3-(7-chloro-4-methylbenzofuran-3-yl)-1-
propyl]piperazine, oxalate.

Malonic acid diethyl ester (8.5 g) was dissolved in dimethylformamide (75 mL) followed
by addition of potassium tert-butoxide (5.9 g). After stirring for 15 min at room
temperatute, a solution of 3-chloromethyl-7-chloro-4-methylbenzofuran (3.8 g, prepared
analogously to the S-fluoro analogue as described in Example 2) in dimethylformamide (25
mL) was added dropwise. After stirring for 2 hours the reaction mixture was poured onto
ice-water. Standard work-up with acetyl acetate gave a yellow oil (10 g) of diethyl 2-(7-
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 co_oled to room temperature and extracted with ethyl
acetate. Standard washing procedure with ammonia and 2 M hydrochloric acid, drying of
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
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



11 10968 () - 3f S10%G& () - " 10%% () - 10G 10G
10G710%5& () -5210%G& () -..//0081dEbC 1! 3109%3& () - 2 July 2

@QLOYGEE () - @OY%G?& ()-  10%65& ()- 10%3& ()- y1lO0%G& ()-811=2(3; 2 2008 b
113"S109& ()- 10G 10G 10GL* 10968 ()-° 109%G& ()- 1098 () - 310%G& () -
K3VBZ3i wypabsgaC 1! | YI09&' () - 4109X& ()- 10%& () - PCT/DK00/00026

| 8109 () - 910%& () - S10%&' ()-5. 6/ 6063$>6J6M6r 6bC 1! 109%Z& () -

109Z& ()- @109%Z&' ()-"109%Z& ()- 10< 10< 10<| Y10%& () - 4r 666777778xmbC
1!'! S109H&VEY 15 niT atiozmISApGAES’ A fler rdfiperat [§ houkBEER atdion mixture was

109Z& () -888)8: :5; dEnbC 11! 10%& ()-F" 109%& () - FF" 10%8& () -F

1 0o QPR Eio0 i 1376 08 e TeSUIGnE o1kiyheed (0 @b\ Bash CipBakdgEAPhy

18%‘2@2‘%@8&{@}5%?@3%@&%%@@@gﬁ giving 1-(benzodioxane-5-yl)-4-[2-(7-

chloro-4-methylbenzofuran-3-yl)ethyicarbonyl]piperazine (2.1 g) as a yellow oil.

The product was dissolved in dry tetrahydrofuran (25 mL) and added dropwise to a
suspension of lithium aluminium hydride (1.5 g) in dry tetrahydrofuran (75 mL). The
mixture was stirred for 45 min at room temperature. The mixture was quenched by
successive addition of water (1 mL), 15% sodium hydroxide (0.5 mL), and water (1.5 mL).
After stirring for 2 hours, the mixture was filtered and concentrated in vacuo. The resulting
oil was applied to flash chromatography (eluent: ethyl acetate/heptane 1:1) giving the title
compound which was crystallised as the fumarate salt (0.7 g) from acetone.

Mp 178-81 °C. '"H NMR (DMSO-d,): 2.00 (qv, 2H); 2.60 (s, 3H); 2.85 (t, 2H); 3.10 (t, 2H);
3.15 (broad s, 8H); 4.15-4.35 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.75 (t 1H); 7.05 (d, 1H);
7.25 (d, 1H); 7.90 (s, 1H).

MS m/z (%): 427 (MH+, 100%), 218 (43%), 178 (71%), 122 (80%).

The following compounds were prepared analogously:

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

Jumarate.

'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).

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

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

SJumarate.

'H NMR (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).
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Sa, 1-[1,4-Benzodioxan-5-yl]-4-{3-(4-methylbenzofuran-3-yl)-1-propyl]piperazine,
oxalate.

A mixture of 4a (0.6 g), palladium on charcoal (5%, 0.6 g), 2 M sodium hydroxide solution
(2 mL) and methanol (50 mL) was hydrogenated in a Parr apparatus at 3 atm of hydrogen
pressure for 1.5 hours. Filtration, addition of ethyl acetate, washing with water, and
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).

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

Pharmacological Testing

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

By this method the inhibition by drugs of the binding of the 5-HT,, agonist
*H-5-carboxamido tryptamine (*H-5-CT) to cloned human 5-HT,, receptors stably
expressed in transfected HeLa cells (HA7) (Fargin, A. et al, J. Biol. Chem., 1989, 264,
14848) is determined in vitro. The assay was performed as a modification of the method
described by Harrington, M.A. et al, J. Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5-
HT,, receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50
mM Tris buffer at pH 7.7 in the presence of *H-5-CT. Non-specific binding was

determined by including 10 pM of metergoline. The reaction was terminated by rapid
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Compound No. Inhibition of *H-5-CT binding
IC,, ( nM)

1a 1.7

1b 6.1

1c 2.5

2a 14

2b 9.3

3a 29

3b 7.5

3c 19

3d 18

3e 8.8

3f 83

‘ 3g 24
3h 11

3i 2.1

5a 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.
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:
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1c 130

2a 0.69

2b 160

3a 170

3b 240

3c 11

3d 34

3e 58

3f 12

3g 160

3h 43

3i 1.5

4a 32

Sa 15

Paroxetine* 0.29

Table 2 *reference compound

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
(HA?). 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
Pauwels, P.J. et al, Biochem. Pharmacol. 1993, 45, 375. The results obtained are presented
in table 3:
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1a 170

2a 100

3b 74

3c 2300

3d 550

3e 1400

3f 290

3i 1500

4a 260

S5a 390

Pindolol* 270

Table 3: * reference compound
Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HT, . receptors in the assay described by Sanchez. C. Et al., Eur. J. Pharmacol., 1996, 315,
pp 245. In this test, antagonistic effects of test compounds are determined by measuring the

ability of the test compounds to inhibit 5-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 considéred useful for the treatment of diseases and disorders
responsive to the inhibition of serotonin re-uptake and antagonistic activity at 5-HT,
receptors. Diseases responsive to the inhibition of serotonin re-uptake are well known in
the art and include affective disorders, such as depression, psychosis, anxiety disorders

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

As explained above, the antagonistic activity at 5-HT,, receptors of the compounds of the
invention will counteract the negative feed back mechanism induced by the inhibition of
serotonin reuptake and is thereby expected to improve the effect of the serotonin reuptake

inhibiting activity of the compounds of the invention.
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useful for the treatment of depressions which are non-responsive to currently available

SSRIs.
Pharmaceutical formulation

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. For example: Tablets may be prepared by mixing the active ingredient
with ordinary adjuvants and/or diluents and subsequently compressing the mixture in a
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,
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
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
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
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.



1 10-- | F'10%@ ()- 10%@& ()-3"10%@ ()- @"10%@ ()-f "10%@ ()-s! 10%@ ()-
i TWIEYNC 1 10-- 5109%@ ()- 3@ 109%@& ()-1! 109 ()- |, !10W@3&D%*2059%@ () -
@ 10%@& ()-+bC 1 10--10%@& ()-3"S10%@& ()- 10@ 10@ 10@f 10 )

:110%@&' ()-y8! 10%@& () -, 5dEbC 1 10--" 10%&& () -

~10%@& () - @OY@ ()- F3"10%@& ()- 10%@& ()- 10%@& ()- CbC 1 |
10--fy109& ()-1"y109% ()- 10@ 10@ 184F4" 109%@& () - F4" 109%@& () - 1S109%@& () -
mEbC 1 10-- Y"10%& ()-1G 109%& ()-1 "109& ()-1 "109%& ()-s

@O0%& ()-sClas:() - nbzdE: / 10 101y/ " 10%& ()-1y/"10%& ()-Y,, SLO% () -

1. A piperidine, tewwahydropyridine or piperazine derivative having the formula:
R? R’
RY W N—B——aA
X 2
Ny o

any of its enantiomers or any mixture thereof, or an acid addition salt thereof .
wherein

B is Cyo-alkylene, Cz.j¢g-alkenylene or Cy.yp-alkynylene;

X is -0-, -S-, or -CR'R*-; and

Y is -CRR’-, -CRR’-CR'¥’-, or -CR®*=CR’-; or

X and Y together form a group -CR*=CR’-, or -CR*=CR*-CR°R’-;

Zis -O-, or -8-;

WisN, C, orCH, and

the dotted line is an optional bond; and

R, R%, R%, R, R® and R® are each independently selected from hydrogen, halogen,
trifluoromethyl, Cy.¢-alkyl, C¢-alkenyl, Co.g-alkynyl, Cy3-cycloatkyl, Cas-
cycloalkyl-Cy.¢-alkyl, C.¢-alkoxy, Ci¢-alkylthio, amino, C)¢-alkylamino, C;¢-
dialkylamino, phenylamino or pheny)-C) g-alkylamino wherein the phenyl group may
be substituted, -CO-C)-alkyl -amino, hydroxy, -SH, cyano, nitro, -COOR", -S0;-
R” and Cj¢-alky! substituted with a substituent selected from halogen, Cy.s-alkoxy,
Cis-alkylthio, amino, Cy.g-alkylamino, C;g-dialkylarnino, -CO-Cy.¢-alkyl amino,
hydroxy, -SH, cyano, nitro, -COOR'®and -S0,-R'%:

R" is hydrogen, Cy.s-alkyl, C;g-alkenyl, Cz.¢-alkynyl, phenyl or phenyl-C,.¢-alky!
wherein the phenyl groups may be substituted, amino, C; s-alkylamino or Cy.¢-
dialkylamino, and
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A is a bicyclic ring represented by the general formula

9 R‘M
¢
{1
3 e &
\Rlﬂ
(o)
R R \ Rt
ra A 7
A — a' 2
E{ or E\ ur E\ .
[ R g? Rt E Q6
/ RY () RY (1) R (le)

wherein E', B2 and E? are selected from O, 8, N, NR'', C, CR'"? and CHR", and E¥ is
N, C or CR™, and the dotted line indicates an optional bond, provided that B? and E'

and/or B* may not simultaneously be O, or § and

A is selected fram the structures (1£) to (Lr):
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which is attached to the remainder of the compound of formula (1) via a carbon atom
or a nitrogen atom in any of the two rings in the structures (Ig), (), (1), (Ik), (m),
(), (Io), or (Ip) and via the benzene ring only in the structures (If), (1i), (Iq) and (Ir)
and wherein the datted line is an optional bond, E® i3 O or S, and wherein any of the
carbon atoms in the ring may be substituted with any of the substituents defined for
R'2-R", and wherein the nitrogen atoms in the Ting may be substituted with any of
the substituents defined for R,

R, R%, R RP RE, RY, RY, R and R" are each independently selected from
hydrogen, halogen, trifluoromethyl, Cy¢-alkyl, C;.¢-alkenyl, Cy¢-alkynyl, Ci-
cycloalkyl, Cs.5-cycloalkyl-Cy.¢-alkyl, C)¢-alkoxy, hydroxy, formyl, -CO-C.¢-alkyl,
atnino, C.¢-alkylamino, C;¢-dialkylamino, -CO-C)_¢-alkyl -amino,

C) s-alkoxycarbonylamino, aminacarbonylamine, C,.¢-alkylaminocarbonylamino,
Cy¢-dialkylaminocarbonylamino, mitro, cyano and -S0,-RY;

R is selected from hydrogen, Cy.¢-alkyl, Cz.¢-alkenyl, Crs-alkynyl, Cs.7-cycloalkyl,
Cay-cycloalkyl-C,¢-alkyl, phenyl or phenyl-Cy6-alkyl wherein the phenyl group may
be substituted, -CO-C.¢-alkyl, formy] and -SO-R';
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3. A cornpound according to Claim 2 wherein A is a group of formula (1h).

4, A compound according to claim 1, wherein A is one of the structures (Ig),
(Th), (1), (Ik), (Im), (In}, (In), or (Ip) which is attached to the remainder of the
derivative of formula (I) via position 3 in the five-membered ring.

8. A compound according to Claim 1 wherein A is a group of formula (If).
6. A compound according to any of claims 1-5 wherein

B is Ci¢-alkylene, Cs.s-alkenylene, or Cy ¢-alkynylene;
X is -0-, or -S-; and

Y is «CR°R"-, -CR°R"-CR®R’-, or -CR®=CR’-; and
Zis-0-, or -8-;

Wis N, C, or CH;

RS R, R® and R’ are cach independently sclected from hydrogen, halogen,
trifluoromethyl,

Cis-alkyl, Ci5-alkoxy, C,.s-alkylthio, amino, Cy¢-alkylamino, Cy¢-dialkylamino,
phenylamino or phenyl-C, .s-alkylamino wherein the phenyl group may be substituted,
hydroxy, cyano, nitro, -COOR"®, -S0;-R'® and

C).¢-alkyl substituted with halogen, C,.s-alkoxy, Cj¢-alkylthio, amino, Cy¢-
alkylamino,

C\.¢-dialkylamino, -CO-C).g-alkyl-amino, hydroxy, cyano, nitro, -COOR"® or -SO;-
R
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the substituted phenyl groups are optionally substituted one or more times with a

substituent selected from halogen, trifluoromethyl, eyano, nitro, amino,

alkylamino, Cy.¢dialkylamino, C¢- alkyl, C\.galkoxy and hydroxy;

7. A compound according to Claim 1 which is selected from

Cis-

1-{1,4-Benzodioxan-5-y1]-4-[2-(5-fluorcbenzofuran-3-yl)ethyl]piperazine,

1-[1,4-Benzodioxan-5-y1]-4-[3-(6-fluorobenzo( 1,2 Jisoxazol-3-yl)-1-
propyl]piperazine,
1-[Benzofuran-7-yl]-4-[2-(5-fluorobenzofuran-3-yl)ethyl]piperazine,
1-{1,4-Benzodioxan-5-yl]-4-[2-(6-chloroindazol-3-y))ethyl]piperazine,

1-{1,4-Benzodioxan-5-yl]-4-[2-(4-methylbenzofuran-3-yl)ethyljpiperazine,
1-{1,4-Benzodioxan-5-yl]-4-[2-(5-chlorobenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-yl}-4-{2-(6-methylbenzofuran-3-ylethyl]piperazine,

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

1-[2-(5-Chlordbenzofuran-3-yl)ethyl}-4-[2,3-dihydrobenzofuran-7-yl}-1,2,3,6-

tetrahydropyridine,

4—[Benzoﬁ1ran—7-yl]-1-[2-(5-ﬂuorobenzoﬁuan—:%-yl)athyl]-l,2,3,6~teu'ahydropyridi.ne,
1-[1,4-Benzodioxan-5-y1}-4-[2-(7-chlorobenzofuran-3-yethyl]piperazine,
1-{1,4-Benzodioxan-5-yl]-4-[3-(7-chlorobenzofuran-3-yl)-1-proyl]piperazine,
1-[8-Cyano-1 J4-benzadioxan-5-y1)-4-{3-(7-chlorobenzofuran-3-yl)propyllpiperazine,

1-{1,4-Benzodioxan-5-y1}-4-[3~(7-chloro-4-methylbenzofuran-3-yl)-1-
propyl]piperazine,
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1{1,4-Benzodioxan-3-yl}- 4-[2-(6-chloromdazol-3-yl)ethyl]piperazme
1-{1,4-Benzodioxan-5-y1]-4-[2-(4-methylbenzofuran-3-yl)ethyl]piperazine,
1-[1,4-Benzodioxan-5-y1]-4-[2-(5-chlorobenzofuran-3-yl)ethyl)piperazine,
1{1,4-Benzodioxan-5-yl}-4-[2-(6-methylbenzofiran-3-ylethyl]piperazine,
1-[1,4-Benzodioxan-5-yl]-4—[2-(benzofuran-3—yl)eﬂxyl]piperazine,
1-[1,4-Benzodioxan-5-y1}-4-[2-(7-chlorobenzofuran-3-yl)ethylpiperazine,
1-{1,4-Benzodioxan-5-yl]-4-{3-(7-chloro-4-methylbenzofuran-3-y1)-1-
propyllpiperazine,
1-[1,4-Benzodioxan-5-y1}-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-
tetrahydropyridine, and
4-[Benzofuran-7-yl}-1-[2-(5-fluorobenzofuran-3-ylethyl]-1,2,3,6-tetrahydropyridine,
or a pharmaceutically acceptable acid addition salt thereof,

9. A pharmaceutical composition containing a compound of formula (I) or a
pharmagceutically acceptable salt thereof and at least one pharmaceutically acceptable

carrier or diluent.
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10 The use of a compound of formula (1) or a pharmacentically 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) 4 receptors.

11.  The use of a compound or formula ¥ 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.



