e3e, , f6TC*G00OOp2* 19 Decenber 2002 1 4, 5, b and

17.-i ndol e mﬂlllu}lmm"’g,mederl vatives) their preparation and use The present
i nvention relates ovel 4, 5, 6 and 7-indole and indoline derivatives
whi ch are pot €M2er ot oni n reuptake inhibitors, pharnmaceutld Qecesmapshs i ONS

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

di sorders or diseases responsive to the inhibition of serotonin re-uptake.
The conpounds of the invention al so possess antagonistic activity at S HI",
receptors and are considered to be particularly useful for the treatnent of

depressi oy sBgGhh olinisyd analif&diné Qesivh HelNh&r ?%pn?;ﬂﬁﬁ)anrdﬁﬁpt ake inhibitors
(SSRi 's) such as fluoxetine) paroxetine, sertraline) fluvoxam ne and
ciialopramrepresent a najor step forward in the treatnent of depression
because they have fewer and | ess severe side e]'ffec_t conpared to first
gener at i orfhgpreserippsstigniclates oaprelide S 6and 7npde %@?dééé‘?'li’é dgmEtivemi bit or s),

The side eff.ects associated w fir a ' ' ressants are such
that t ney "RuCu® adRR 3G AR ectblebe (iR Tl f AP URRAS
conlaining these compounds and the vse thereof for the treatment of disorders or
diseases responsive to the mhibilion of serotonin re-uptake. The compounds of the

invention also possess antagonistic activity at 5-HT,, receptors and are considered to

be particularly useful for the ireatment of depression.

Background

Selective serotonin (or 5-HT) reuptake inhibitors (SSRI’s) such as fluoxetine,
paroxetine, sertraline, fluvoxamine and citalopram represent a rnajor step forward in
the treatment of depression because they have fewer and less severe side effects
compared to first generation antidepressant (fricyclics and non-sefective MAO

mbhibiters). The side effecis associated with first generation antidepressants are such

that they cause some patients to withdraw from treatment.

SSRI’s and all other antidepressants currently available suffer from a serious
drawback in that several weeks of treatment is necessary to produce the therapeutic

effect. The late onset of action is a significant problem, particularly in the reatment

of patients with severe depression and suicide potential. Further, one in three patienis

are not responsive to SSRI's.

Electrophysiological experiments in rats have shown that acute administration of
SSRI's reduces finng of 5-HT neurons of dorsal raphe nuclevs in the rodent brain,
whereas suslained treatment with SSR1's leads to normalization of the firing activity
of the 5-HT neurons (Arborelius, L. ef al, Naunyn-Schmiedeberg’s Arch. Pharmacol.
1995, 352, 157; Gartside, S.E. et al, Br. J. Pharmacol. 1995, 115, 1064; Chaput, Y. et

al, Naunyn-Schmiedeberg’s Arch. Pharmacol. 1986, 33, 342).
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SSRI's and all other antidepressants currently available suffer froma
serious drawback in that several weeks of treatnent is necessary to produce
the therapeutic effect. The | ate onset of action is a significant problen).
particularly in the treatnent of patients with severe degpélﬁ&embeadﬂoz
suicide potential. Further) one in three patients are not responsive to
SSRI's. El ectrophysiol ogi cal experinments in rats have shown that acute

adm nistration of SSRI's reduces firimg of 5-HT neurons of dorsal raphe
nucl eus i r; Wth e m%k ; nagl 's Leads
to nor nal ingépﬁéﬁﬁgggg%lggr?%i‘%g aé?@f'?;?g@ t he %‘lﬁﬁ; ggﬂ?qg\rf\\d)sé" R?Eéc?lr elius, L.
et al, Nauinked s teztieildaagossoifalodbndrith arivhg abtordcopors (B8ZPoul, B7er dZar t si de,
S.E. el al, Br. J. Pharmacol. 199S, IISS? 1064, Chaput, Y, et al,

Nar ~nvn- ScWrnatskmigdebeng & ArchpRigrmaed 199608, 145 Inveapizzi, Ry ggrtdar. /. 19
Decenber 02 Further i s been shown that the recovery of the Tring
activity f'“g'-"i‘fq"‘lﬁﬁléilzrdgf’%&?‘s linked to desensitization of somatodendriiic
S-HT", autoreceptors (L.e Poul, E. et al, Naunyn-Schm edeberg's Arch.
Pharmacol . 1995, 3S2, 141; Invernizzi, R et al, Eur. J.. PhnrnmacoJ. |994,
260, 243) It hds thadethumgbaahhsisgodtnedsatminigiiangh 0bSEBL's andian agest r at i on of

SSRI ~s and an agent causing rapid . desensjtization or inhihition of the
S1IT,.,, cresngiepid dessasiipalipnios '%%kofdgfc%%sfﬁcmﬁﬁ '&M"@EG%CS bf’abi d onset
of antide i : | - . r j 2. , 19,
376; Do voirChglshtyBiEda i Bee amiprdbiy e SRR EANIBL PSE, il
conbi ned ARRRESII8] 1378 DEVENPeUADup Mewis Farsped. 19967 R1200). N r eupt ake and

a S-HT", receptor antagonist has been evaluated in several studies (lnnis,
RB. et ai., EBur. J. Pharmacol., 1987, 193, p 19S-204 and Gartsi de,

S.E.,13r..J. Ph L. 1995 11S) p 10%0-1970. .Blier, P. .et Tr end
Phar mcol TR el algambiied adppiitatioh of eairaund B e e oniGnaPbkas 5. k.

receptor anf agep %éepm%ﬁigsnmgsd eGAlfed h devéraN\udiad @RMs lyBagU! e

ept f ¢ .

admi ni stration of*'serotonifi reu ta%e |nEiﬁE|tors. Further, treatnment with a
conbi nat i £1) Baf-pi P m@kcok, 3 98%| 143 knbosn2(at-ahil Gartside SpEQ Braf dPharadtofnocept or
antagoni st) and SS1ZI's has_ been evaluated in cljnical trials. A remarkable

i npr ovenetf950f 1% pd0Gh &7 0o iBlist.ife t . fisadsidgsreedd G114 b6he2Redr. 1 n

additi on. i EQTRIMS H PR MABAS-EN 1 &umg%ahs@msba. tRedkcrfRS yphown to have
a good eftect on patients 5 WePd hbn- responsi ve to treatnent with

curr ent | iringedah@@bg aauitt ad@idiand £ sdrAohingaspidke iahibitbrs, Arch. Gen.
Psychiatry) 1994, SI) p 248-251 and Blier, P. et al., J din.
Psychopharmacol _ 199S, 15) p 217-122). Several patent applications have
been ai l i . i I 1 y goni st and
o ser ot ony rinch EEEANSYiul  Forkuth o pRENDI ATk UPRRln M eeenBATCT

EP- A2- 68 P-atiféhoadjbriaitafdnis) 4nbSSH 1 s h¥s bpai @alvagdph chaichladalo . 4414113

di scl oses certain 4-(indol-3-yl}-1-(indol-3-yl alkyl ene}-piperidines having
t he genedraienfgihigimprovemenaf dipgaoodafpaticptaw MW'MWWM@ R2~~~Rr

e e RadioR B bR SRR YR oIS LB e b B
ant agoni gfféc oR PlicABIMSWER ndhdspbisiRIo BBsindeat WAN eueéftBCdvaitible
DOPA- accunul ation in striatum and 5-HTP accunul ation in N. Raphe. No

bi ol ogi cantidgpressasls dAgligesi¥. chaD, dethetren. Fupthiorar, i1894,.Nd. p946-2562ml di scl oses
et or oar Btabft el GilcPSipbeTeh S5 5 me! e ned i n the appl i cation. A

compound wherein R is 5-indolyl which is structurally closely related io
the conpounds of the invention is specifically nentioned herein_ No data
are gi vefeveibhpaten apulicatiensdraee beehyilehwhich coypr Ve use of alcombimfionefs than | . S
leMin aS ig'ﬁ"St for displacenent of'H ;gl pergne from human dopam ne Da

r ecept or’ S ipt 3pfgenIstAnd asgEqlong feuplake whibitgios theingatment of dsprerioNg 941 21627

and No. | 2L Q3 PR conpounds having affinity for human
dopami nég%aﬁfgggg?g?ggﬁﬁﬁgﬂﬁ%g&bl ication No_ 95133721 relates to

| - (i ndanenet hyl , di hydrobenzo furanyl net hyl ,

di hydr obenzot hi ophenyl met hyl ) pi peri di ne, t ei rahydro-pyri di ne, or piperazine
der i vat iR Pateal appjicohen glonetdditl Fodisgloses certain 4-(indol-3-yl)-1-(indol-3-yl-

alkylene)-piperidines having the general formula



19 Decenber 2002 4 R~ R RBR 1 RN\NZY A/ RR ~ R~ R wherein one of
X Gad Yis CH and the other is selected fromthe group consisting of CHI
O or S Ar is aryl or heteroaryl, e.g. 1-, 2-, or 3-indol and the other .
substituents is as defined in the application. The corrpouﬂé@qcﬁmeaeoow th
central 5-HT receptors, in particular with 5-HT", and 5-HT; ~ receptors.

Some of the conpounds are said to have S-HT reuptake inhibiting ef fect.

bj ect of the Invention It is the ect of the present invention to
provi de conpounds with po t serfoton\n reuptake~nhibiting activity as

wel | as antagonistic pr t 5-HF%H4ecg€pt os_ Such conpounds may be
useful as fast onset of i i i

di sorders, such as depr
to provi de a pharnmaceutgcal rnposilion conp g) t hese conpounds as
active ingredients. S \ry ,Lhe I'nvention, fvention then, inter
alia, conprises the f%??%ﬁfngiﬁlone or in cBrabrnation: A substituted 4-)
S-, fi-, or 7-indole or indoline derivative of forrmula (I) 19 Decenber
2002 5 Re R n RO WNtCN~, "Z-(C~2IlmA N Ru R wherein Wis N, C, CH or
COH and t wherdimt i ésd2-Diand 3he medfies avlestitnonts oreahs Bofingd iarlbie application. The

compounds herein are claimed to have serotonin antagonistic and agonislic activities

the present invention is

and 1o have effect on DOPA-accumulation in striatum and 5-HTP accumulation in N.

Raphe. No biojogical data are given.

WO patent publication No. 94721626 discloses compounds having the general formula

wherein R’ is heteroaryl and the other substituents are as defined in the application.
A compound wherein R? is 5-indoly] which is structurally closely related 1o the
compounds of the ;nvention is specifically mentioned herein. No data are given. The
compounds are only said lo give K; values of less than 1.5 pM in a test for
displacement of ’H spiperone from human dopamine D, receptor subtypes in clonal

cell Jines. WO patent publication No. 94/21627 and No. 94/21630 relate to similar

compounds having affinity for human dopamine D, receptors.

WO patent publication No. 95/33721 relates to 1-(indanemethyl, dihydrobenzo-
furanylmethyl, dihydrobenzothiophenylmethyl)piperidine,tetrahydro-pyridine, or

piperazine derivatives having the general formula



wherein Ais a group having the formula \. (Jf.A ) wherein ~Cis CR",
CHR", N, NRB, O or S) where R' is as defined for R to R below and
where Ra is as defined for R below, Yis CRS', CNR~-", N, NR~, O or S,
where R-" is as defined for R to R bel ow and where R B1PDegember 2021 f or
R below, and the dotted Lines indicate optional bonds; provided that X and
Y are not both Oor S; Ais a group having the fornula 19 Decenber
2002 6 R R ,. (11B) Rs wherein X4s CR", CHR", N, NRa, O or S, where
R" is as defined for R to R below and WhEhE Reis as defined for R
below, Uis C, CH or N andt tted® ines/indicate optional bonds; A is

a group having the formula R Rs\/( 180 \AheMRUISC Cll, or N YIS
as 'defined for R to R bel ow

CRS", CHR~, N, NR B, O
and where R B is as defified fgr R w, and the dotted lines indicate
optional bonds; nis 0,/ \QS mis 0, 1, 2, 3, 4, or 5;

Ar

RS

wherein one of X and Y is CH, and the other is selected from the group consisting of
CH,, O, or S, Ar is aryl or heteroaryl, e.g. 1-, 2-, or 3-indolyl and the other
substients is as defined in the application. The compounds interact with central

5-HT receptors, in particular with 5-HT,, and 5-HT,, receptors. Some of the
compounds are said to have 5-HT reuptake inhibiting effect.

Object of the Invention
It is the object of the present invention to provide compounds with potent serofonin

reuptake inhibiting activity as well as antagonistic properties at 5-HT, , receptors.

Such compounds may be useful as fast onset of action medicaments for the treatment

of affective disorders, such as depression.

A further object of the present invention is to provide a pharmaceutical composition

compnising these compounds as aclive ingredients.
Summary of the Invention
The invention then, inter alia, comprises the following alone or in combination:

A substituted 4-, 5-, 6-, or 7-indole or indoline derivalive of formula (I)



Zis O-1z, O S, CO SO or 502, provided that ii'nis O then Zis CH,;

19 Decenber 2002 7 R-R and R' to R' are independently selected from

hydr ogen, hal ogen, cyano, nitro, C,,6-alk(enlyn)yl, C, _6 al koxy,

C, _6-al kyl thi o) hydroxy, hydroxy-C, “-alkyl, C, _6-al koxyc’9 Becginbper 2002

C, ~e-cycl oal k(en)yl, C'-cycloal k(en)yl-C, _a al k(enJdyn)yl,

C, _6-al kyl carbony), phenyl carbonyl, hal ogen substituted phenyl carbonyl,
tril)uoronmethyl, trifluoronethylsulfonyloxy, C, _6 alkyisulfonyl) aryl and
het eroaryl, andl or two Rdj ace groups taken fromR - R9 may together form
a net hyi enedi oxy group, ¢y adjacent groups R - R may together
forma cycl opentyl orge wTing mhi-ch)rey—bevgubst+tauted with one or

nore net hyl groups, and of\ R - may alternatively be a group -NR'R’
wherein R' is as rttefiped R below and R' is hydrogen) C, _6

al k(enlyn)yl, d,-cychoal K{en)yl) C, _=cycl oai k(en)yl-C, _6 al k(enlyn)yl)
aryl, heteroaryl, aryl»&~-\c alkyl) or heteroaryl-C, _a alk i's

l; R
hydrogen, C,_6 aik(enfyn)yl x2C~, -cycioal k(en)yl) C, _s cyd?;oal k(en)yl-C, 6
al k(enfyn)yl, aryl, Reteroaryl) aryl-C, “-alkyl, heteroaryl-C, ~alkyl,
acyi, thioacyl, C'alkylsulfonyl, trifluoromethylsulfonyl, arylsulfonyl, or
heteroaryl sul fonyl; R fVCO wherein Vis Oor Sand R" is C, .6
al k( enl yn)whereirtheis N i ICEROICOR) apt! thedotted lngs dnthidatecapfipnal bpnds apd k{ er dyn) y! ,
aryl) or heteroaryl; or a group R'R'NCO- or R'R'NCS- wherein R and R
are independently selected from hydrogen, C,_~ alk(en/yn)yl, C
3-cycl oal i {0 , _~ alk(enlyn)yl, heteroaryl, or aryl,
or R and%R%%%%ést{l‘ge?ﬁgmﬁ%ﬁﬁ% E{ngagm to which they are linked) forma
pyrrolidinyl, piperidinyi, norpholinyl, or perhydroazepin group; or an acid
addition salt thereof, with the proviso that the conpound of Formula I is
not 3-[4-(1HIndol-5-y()-3, ,6-di hyfiro-2H pyri di n-L-yl net hyl J-1 H i ndazol e
nor 7-chloro3-[4-( | H1ndol -3, 6;dihydro-2l-1-pyridin- |
-yl methyl J- | Hindazole. 1nl’a party &r embodi nent, the conpounds of the
invention are conpounds whefein ﬁ a group of fornmula (I21A) including
such conpounds wherein A isNa gioup/Having the fornmulas illustrated bel ow
8 R RRR R RRRO RR R¥Fwhergin R to R6-and the dotted |ines are as

defined above. In a particul ar enbopdi rent A i(ﬁﬂa group having the formula
RrE )

wherein X 1s CR'*, CHR™ N, NR'®, O, or S, where R" is as defined for R® to
R’ below, and where R'is as defined for R"” below;

Y is CR**, CHR?*, N, NR™, O, or S, where R™ is as defined for R® to R’ below
and where R*® is as defined for R' below, and

the dotted hines indicate optional bonds;

provided that X and Y are not both O or S;

A 15 a group having the formula



R 19 Decenber 2002 R R RR R R R RSRR 19 Decenber 2002 Rs R
R9 R-RSor R R Re wherein R to R6 and the dotted Lines are as defined
above. In another particular enbodi nent the present invention relates to .
conpounds having the fornmula -tcHz~,-z-ccHz>n,-a ,2 (t~ 49 December 2002

"

(1B)

wherein X is CR™, CHR™ N, NR™, O, or S, where R™ Is as defined for R* (o

R’ below, and where R is as defined for R'° below;
Uis C, CH, orN; and
the dotted lines indicate oplional bonds;

A is a group having the formula

nc)

wherein Uis C, CH, or N;

Y is CR™, CHR*, N, NR”, O, or S, where R** is as defined for R to R’ below

and where R?® is as defined for R*® below;
and the dotted bnes indicate optional bonds;
nis0,1,2,3,4 or5 andmis0,),2 3,4, or5;

Z1sCH,, O, S, €O, SO, or SO,, provided that if n 3s 0 then Z 135 CH,;



wherein R to RZ W A Z, n, mand the dotted |lines are as defi ned

above. In a particular enbodinment Zis Cll2 and n + mis 0, ), 2, 3, 4, S
‘or 6_ In anot her enbodi nent the present invention relates to conpounds
having the fornula Il above and A is a group having the 1‘9()Pmb¢ﬂ%03bove_

' 18 Decenber 2002 10 1n anot her partj cul ar enbodi ment the present invention
roup havi ng

re?ales 19,60 Y »hav. i,n he far N ove,apnd Ais a

e 1 or i A PN Aty 3 o 8RR '“’BB”P?CY%E‘?’ $'RD Ro R~ RS
Rs RS RSCUhak@Umf, | a6 biguslofibard] aroare, adytef | ned above_ In a
further patticular embodi nent the present invention réelates to compounds
havi ng t Gg,-fllonpaattenyll Capoydoakidn), Cs,-aycdpadpmnlali sk (emEn)ybm-ul a

C,c-alkylcarbonyl,  phenylcarbonyl,  halogen  substituted  phenylcarbonyl,
trifluoromethyl, trifluoromethylsulfonyloxy, C, ¢ alkylsulfonyl, aryl and heteroaryl,
and/or two adjacent groups taken from R’ - R’ may together form a methylenedioxy

group,
and/or two adjacent groups R’ - R’ may together form a cyclopentyl or cyclohexyl

ring which may be substituted with one or more methyl groups,

and/or one of R’-R’ may alternalively be a group -NR"”R"* wherein R" is as defined
for R" below and R' is hydrogen, C,galk(en/yn)yl, C,,-cycloalk(en)yl, C,,-
cycloalk(en)yl-C, ¢ alk(en/yn)yl, aryl, heteroaryl, aryl-C, . alkyl, or heteroaryl-C, ,-

alkyl;

R"is )
o hydrogen, C,¢alk(en/yn)yl, C,,-cycloalk(en)yl, C, y-cycloalk(en)yl-C, -
alk(en/yn)yl, aryl, heteroaryl, aryl-C, ,-alkyl, heteroaryl-C, ,-alkyl, acyl, thioacyl,

C, c-alkylsulfonyl, irifluoromethylsulfonyl, arylsulfonyl, or heteroarylsulfonyl;
R¥VCO- wherein V is O or S and R" is C, ,-alk(en/yn)yl, C, ,-cycloalk(en)yl,

C, ycycloalk(en)yl-C, (-alk{enfyn)yl, aryl, or heteroaryl; or

a group R'R'NCO- or RRNCS- wherein R' and R" are independently
selected from hydrogen, C, (-alk(en/yn)yl, C, -cycloalk(en)yl, C, ,-cycloalk(en)yl-
C, -alk{en/yn)yl, heteroaryl, or aryl, or R' and R'’ together with the N-atom to
which they are linked, form a pyrrolidinyl, piperidinyl, morphohinyl, or

perthydroazepin group;
or an acid addition salt thereof, with the proviso that the compound of Formula I is not

3-{4-(1H-Indol-5-yl1)-3, 6-dihydro-2H-pyridin-1-ylmethyl}- 1 H-indazole nor 7-chloro-
3-{4-(1H-Indol-5-y1 )-3, 6-dihydro-2H-pyridin-1-ylmethyl]-1 H-indazole.

In a particular embodiment, the compounds of the invention are compounds wherein

A is a group of fonmula (J1A) including such compounds wherein A is a group having

the formulas iustrated below:



19 Decenber 2002 Re or Ra Rs 11 R~ Rs Ro R~ Rs Re Ro wherein R to R and
the dotted lines are as defined above. In a particul ar enbodi nent the ,
. conpounds of the invention are the conpbunds wherein R - i , IS
hydr ogen, hal ogen, cyano, vitro, C, _a alkyl, C _6 a|kongﬁ¥@@§“€“25%2
hydroxy-C, _~ al kyl, C, _6 al koxycarbonyt and triDuoronmethyl; and R .is

hydr ogen. I n another particul ar enbodi nent of the invention, Wis N
Exanpl es of compounds according to t®e invention are the conpounds

| - (2- (3-Benzof uranyt ~thyl}-~l-( 1 Himdol -9-yl)pi perazi g, |

- (3-Benzof uranyl neghyl )-4-( 1 K- 4-yi ~i peraziy\ne,

| - (2-(5-Fl uoho- 3- b4 ‘anyl } e , RH- i ndol ) . perfazi ne,

1- (4- (5-Flugro=3 WY anyl } £1-b (1Hi ndot- 4- perazine, | -(2-(
1 H I ndol -3¢yl)e 4-{ 1 W /I]) pi per az

I -(3-(11-1-I'nde 1- propyl's4- | -4-y s | -(4-( 1

N-1 ndol -3-ylj-1-bultyl)-#-( 1 Hindol} 4-yl)p~perazine,
gl }-4-( 1 N-indol -4yl Jpi perazi ne)

19 Decenber 2002

RG

wherein R? to R® and the dotted lines are as defined above.

In a particular enbodiment A is a group having the formula



12 1-(2-(2-Methyl -4, 5, ti,

7-tetrafl uoro-3-benzofuranyl)ethyl ~4-(
H i ndol - 4-yl ) pi perazine, |-(2-(3-Indazolyl)ethyl)-4-(1
H i ndol - 4-yl ) pi perazi ne, 1-(2-(6-Chloro-3-indazolyl)ethyl)-4-( 1
H i ndol - 4-yl ) pi perazine, | -(2-(7-Cyano-1 Hindol - 3-yl )etiR/P?CQm{JellZOOZ
H i ndol - 4-y1) pi perazine, 1-(2-(ti-Chloro-1 Hindol-3-yl)ethyl)-4-( 1
Hindol - 4-yl ) pi perazine, 1-(2-(~1-Chhoro- | Hindol-3-yl}ethyl)-4-( 1
N-i ndol -a-yl)pi perazine, | -(2-(5- Fluqro- 1 Hindol-3-yl)ethyl)-4-( 1
H-i ndol - 4-yl)) pi perfazi ne, 1-(

1 Hindo-3-ylfethyl}-4-{ 1
1

H i ndol - 4-yl 2,B, 6-tegrahydrppyridfne, Ls(2-(5\Fl uorp- 2
H- i ndol - 3-yl X i , 6-t et r zhygropyi-di ne
1- (2-(7-Brq : dol - 3-yl ~¢hyi 1 H i ndglf- ~t N{per azi ne,

l-(1-Allyl- [ -yl }-4-(2N\(ti 1 Hingdoal t hyl ) pi per azi ne,
1-( 1 -Allylo . Asy))-4-62-( uore | RS

ndol - 3-yl ~t hyl ) pi ger azi ne, -13l-indol -4-y}§} -4-(2-(6-chloro- 1
H i ndol - 3-yl ) et hylr} pi per azi ne, 1- ( 1-8enzyl - | Hi R®

ndol - 4-y1}-4-(2-(5-fluoro-1Hindol-3-yl)ethyl)pi perazine, 1-( |-Benzyl -
Hi ndol -4-y14-(2-(S-bronmp-1 Hindol -3-yl)ethyl)pi perazi ne,
1-(2-(ti-Chloro-1 Hindol-3-yl)ethyl ~4-{ |-propargyl -

H i ndol - 4-yl) pi perazine, |-{2- fFndol- 3-yl)ethyl ~4-( 1-propargyl-|
H i ndol - 4-yl ) pi perazine, |-(2- 1 Hindol -3-yt)ethyl)-~I-(
1-propargyt- | H-indol-4-yl)pipe S (2 (5- Br ono-

| H-i ndol - 3-yi)ethyl)-4-(I-prqparg i ndol - 4-y1) pi perazine, |-(1-Benzyl-I
H i ndol - 4-y1}- 4- (2(1 Hi ndol |l ) pi perazine, 1-(2-(5-Bronmo- 1
Hindol -3-yl~thyl)-4-( 1 Hinde pIpgy azine, 1-(2-(5-Chloro- 1
Hindol -3-yl ~thyl}-4-( 1 Hindol - ~i perazine, 1-(2-(5-Fluoro-1

H i ndol - 3-yl ) et hyl }-4-{6- hydroxynet Wl -1 H-indol -4-yl ~i perazi ne,
-(2-(ti-Chloro- | Hindol-3-yl)ethyl)-4-(6-hydroxymnethyl -

H i ndol - 4-yl ) pi perazi ne, 1-(2-(5-Brono-|

{000l bbbl Ud aded B Widd Shohdo! - 4| =i per azi ne,
1-(3-(6-Fluoro-1, enzi soxazo -1 -propyl}-4--( 1

H i ndol - 4- yl)plpera2|ne l-(2- ( 1

H- | ndol eth 4-(ti-rnet arbon i ndol era2|ne
o e srabpdimes e ot et Sampoiag Baftn

H-i ndolé foHnhiai Per azi ne) |
-(2-(5-Fl uoro- 3-benzof uranyl ) et hyl )-4-(ti-met hoxycar bonyl -

H i ndol - 4yl ) pi perazi ne, 1-(S-Fluoro-3-benzofuranylmethyl)-4-( 1

H i ndol - 4-yl ) pi perazjne, 1- 43 Cyano-1 H-indol-9-yl)-4-(2-(
FLindoI-3-yI)ethyI)p per azj ne 19 Decenber 2002 t3

1- (3- Cyano- 1H-i ndol - 9- (2- | uor o- 3- benzof uranyl ) et hyl ) pi per azi ne,
1-(2-(b-Chloro-1 H-| ) yI) thyl -4.é§ _Cyano- 1

i -indol - 4- yl ) p¥'per§ (CHolm—A
(2-(3- BenzoCUranyI)c ; )-4-?3;cyéno-1kklndoI-4-yI)piperazinc, 1-( 1
ndol - 4-yl)-~1-(2- (p- nmephyl - 3- benzof uranyl ) et hyt) pi perazine, 1-( 1
ndol - 4-yl ) - 4- (2- (4 et by 3 benzofutanyl)ethyl)plpera2|ne I

(5- Fl uor o- 3- benzof anyl) 1-propyl}-~I-(11-1-indol-4-yl)-1,2, 3, 6tetrahy
pyri di ne, o
2- ( S- Chl or 0- 3- benzof®lt anyl ~t hyl ) - 4- (1H-i ndol - 4-yl ) pi per azi ne,

1H I ndol - 4-yl } - 4- (2- (b- net hyl - 3- benzof ur anyl ~t hyl ) pi per azi ne,
(7-Chtoro-3-benzofitranyl)ethyl ~~I-(lIHindol -4-yl)pi perazi ne;
(wh&hih®’ o R WhaqlZ 3, addithit dekted3iney anas defined Bk 9- y| ) pi per azi ne,
(6-Chloro-1 Hindol-3-yl}-~4-(1Hindol -4-yl) pi peri di ne,
(5-Chloro-1 Hindol-3-yl)ethyl}-4-(IHindol -4-yl)pi perazine,
(Ip-agagieplar ¢mbpdindol Z3isyIH,enfiym i@, [1H2,i30dos,o46yt ) pi per azi ne,
(4-Chloro- | Hindol-3-yl)ethyl}-9-(1 Hindol-4-yl)piperazi ne)
- (2- (1h- ahiolHet waibeaRhdN | the predent Mvemdtion @il td <8mbpodnds  havin lhe

i ndol - 4-yi ) pi per azi ne, -( 1HIndot-4-yl)-4-(2-(S-nethyl-
H i ndéyvmﬂelll)ag@mnﬁpﬁpélaagﬁmpélavmgﬂec forrpplp boyey| ) - 4- (2- ( 6- rret hyl -

H i ndol - 3-yl )et hyl ) pi perazine. I-( 1 HIndol-~t-yl}-4-(2-(7-nethyl-

H i ndol - 3-yl ) et hyl ) pi perazi ne, 1-(Z-(4,S- D chIoro-3-benzofurany|)ethy|~4-(
1 Hi ndol -4-yl)pi perazi ne)

1- (2- (S Brono- 3- benzof uranyl ~t hyl ~4- (1H-i ndol - 4-yl ) pi per azi ne)
l-(2-{4-Chloro- 1 H|ndot-3-yl)ethyl)-4-(1H i ndol -4-yl) pi peridi ne,
d- (1N-1 ndol - 4-yli }- I-(2 (S-nethyl-i Hindol-3-yl~thyl)piperidine, 4-( 1
H | ndol -4-yl)-1-(2-( 1 Hindol-3-yl)ethyl)piperi dine, I -(1
H-IndoI-4-y|)-4-(3-(4-nethy| 3 benzofuranyl) 1 propyl)plpera2|ne 4- (

a

| -

1-
H
H-

-

2-
2-
2-
2-
2-
2-

TR TTRRREPO !

I

|

3-
(0]
-
-
- (
-{
-
-
-
- (
(



Due to their conbi ned antagoni sm of 5-HT", receptors and serotonin reuptake
inhibiting effect, the conpounds of the invention are particularly usef ul
as fast onset of action nedicaments for the treatnent of reSS|on The
compounds may al so be useful for the treatment of depress batt300at s
who are resistant to treatnent with currently avail abl e antldepressants.

19 Decenber 2002 I5 In the groups of Jornula (1A, (11B) and (11C), the
presence and position of double bond¥in the ring containing X, Uand Y

depend odnRelherRiticidarogmbedirend e PICSCIFhW§CH‘bZQ relalga fdeomposnds bawpngf f or nul a
(ITA), it r ear a _persan Skl|| n the art, that when a dotted
l'ine enatn}z]i ;ﬁ)ﬁa"?% a%ovea 2\‘3&%"" qﬁéwg%"’ ”R}"%r and when the dotted

line is not a bond then Xis CHR", NRH O or S, and when a dotted |ine
emanating fromY is a bond, then Yis N, or CR e and when the dotted |ine
is not a bond Yis CHRZ", NRZB, O or S. Further, as regards the group of
formula (I1B), it HS very clear to a _person skilled in the axt, that when a
id then X is N, or R " and when the
S; and, when a dotted
e dBtted line is
yjof formula (11CQ),
a dotted |ine

dotted line\
line e~tnang
not a bond /&
it is very
emanating fr
bond Uis CH, or
Yis N, or CRZ'" amrtd when the dottedrfine is not a bondgdhen Y is CHR ",
NRzB, O or S. The sane applies to W which is N, CH or COH when the
dotted line emanating from Wdoes not indicate a bond and C when it

indi cates a bond. gThe expression C g6-al k(en/yn)yl neaps a C _6 al kyl, C, ~

s not} a bong them\ X is CHR ", NR B, \O, or
0 A

g% s a bonrd AR
N And i1 5 e

al kenyl, or\a C, _6 al kynyl grypup. The expreSS|o Cps cycl oal k(en)yl neans a
C-3 cycIoaI .cycledal kenwl  term rekers to a
branched or/ unt fd al kyl 'ng from g arbon at ons

i ncl usi ve,Ni nclj§ g{ but nourlini 0 nethylm’eth pr opyl , 2 propyl,

2-nethyR— 19 Decenber
R"'élkynyl resp-ctlve?y, desi gnat e
¢! _arbon at ons, |ncIUn|ng one doubl e bond
and one triple bond respectively) |nclud|ng but not |ifited to et henyl ,
propenyl, butenyl, ethynyl, propynyl, ahd butynyl The terns C _6 alkoxy,

C ~ aIkyIthio, C,_a aIkyIsquony , § alkylanlno C, _6 al kyl carbonyl ,
hydroxy-C, _6 al kyl etc. designat s in which the C,_6 alkyl is as
defined above. The term C-a cyc Ei gnat es a nonocyclic or bicyclic
carbocycl e having three t® ei gh including but not limted to

cycl opropyl, cyclopentyl, cycl ohe&x , e term Cue, cycl oal kenyl

desi gnates a nonocyclic or bicyclic ca bocycle having three to ei ght
C-atons and includi ng one double bond.gsl n the term Cue;

cycloal k(en)yl-C, _6-alk(en/yn)yl, C _s cycloa | k(en)yl and al k(en/yn)yJ are
as defined above. The termaryl refers to a carbocyclic aromatic group,
Such BRIl ROBAN N doueh RO LEWRES BASDY] A used hereln aryl oy be
substituted one or nore tinmes w ogen, vitro, cyano, trifluoronethyl,
C, ~al kyl, hydroxy and C, 6 al koxy.

1-butyl) 2-TRut =] hyl -
2002 16 Simlarlyf C ééalkenyl

In a further particular embodiment the present invention relates to compounds having

the formula I above and A is a group having the formula



The term heteroaryl refers to a nono- or bicyclic heterocyclic group such
as indolyl, thienyl, pyrimdyl, oxazolyt, isoxazolyl, thiazolyl, ,

i sot hi azolyl, imdazolyl, benzofuranyl, benzothienyl, pXﬁkﬁ%Enﬁﬁﬁ boy any!
in particular pyrimdyl, indolyl, and ihiex:yl_As used hereln heteroaryl
may be substituted one or nore tinmes with hal ogen, vitro, cyano)
trifluoronethyl, C, _6 alkyl, hydroxjy; and C, _6 al koxy. 19 Decenber 2002 17
In aryl-C,.6-al kyl and heteroaryl-C, .6 al kyl, aryl, heteroaryl and C _a

al kyl is as defindgf above. Hal pgen ngans fluoro, \chloro, bronp or iodo. As
used herein »

aryl carbonyl ) alk( enlym)ylearponyl, C A
or a C-a cy¢ oall _ '

t hi oacyl is\as f dr r espondi up in ﬁh 2. honyl group is
repl aced with Its 8f the
invention are preferably pharnaceuti¢al ly acceptable sgsts of the conpounds
of the invention fgrmed with non-toxFc acids. Exenplary of such organic
salts are those with malefic, fumaric, benzoic, ascorbic, succinic, oxalic,
bi s- net hyl enesal i cyl i c, nel hanesul fonic, ethanedisulfonic) acetic,
propionic, tartaric, salicylic, citri,c, gluconic, lactic, malic, mandelic)
cinnam c) citraconic, asparili steajfic, palmtic, itaconic, glycolic,

p- am nobenzoi c, glutamc, benz oni cgs and | heophyl I'i ne acetic acids,
as well as the 8-hal ot heophyl | i exanpl e 8bronot heophy) | i ne.

Exenpl ary of such inorganic s#lts |4 hose wi th hydrochl oric, hydrobrom c,
sul furic, sulfam c? phosphoris, ic acids. Further, the conpounds of
this invention nmay exist in unsol vated aSrtell as in solvated forns with
pharmaceutically acceptabl e sol vents] such as water, ethanol and the |ike_
In general, the solvated forns are c®nsi dered equi val ent to the unsol vated
forms for the purposes of this invention. Sonme of the compounds of the
present invention contain chiral centres and such conmpounds exist in the
formof isomers (i.e. enantioners). The invention includes all such isoners
and any m xtures thereof including racem c m xtures. Racem c forns can be

r esol vedyheiem #°he ROphd ﬂmldoacdlimd@slsﬁ‘}ﬁq@ﬁa%"enét hods, for exanple) by
separation of diastereoneric salts thereof with an optically active acid,
and liberating the optically active am ne conmpound by treatnment with a
base. Anpt hel . la]f%mlgggiﬁ{m?{hegmgoui‘a& drehdiaderftion arebelcompepndacemat es into the
opti cal ?Pﬁgdﬁs I's based upon chromat ography on an, pglgﬁhg active

mat ri x. RasRH IE-rCanp &UinRl'S iaifydtdgen,rhﬁ’@s@hfyqnﬁv’@ﬁ{’i w'archéﬂ’ tso é, resol ved
into their optical antipodes, €. 4. ‘| netiyy.snd/R't zati on of d- or
1- (tarthMTW»hMﬂ%FMSEﬁ’ér"&O%ﬁ%%r sdi%@ghgﬁ})@ sal)?,s for exanple. The
conpoundgwﬁf(%he present invention nay al so be resolved by the fornmation of
di astere PP derivatives. Additional nethods for the resol ution of

optical isoners, known to those skilled in the art, nmay be used. Such

met hods i ncl ude those discussed§8¥.JﬂnégqNQ§N_A. Collet, and S. Wlen in

" Enant i ofremotheRpretigiiarembodimenkldhis MYFSRe-"" "John W ey and Sons, New York
(19%1 ). optically active conpounds can al so be prepared fromoptically
active starting materials. Finally, formula gn i ncl udes any tautoneric
forms of pifigpIecsTRempeimde hedonding mubninvamon TP EHPBRHIYS of the invention can
be prepared by one of the folloqug ﬁﬁ%hoqi conprising: a) reducing the

car bony| 1d2-@3PsnmfuranydetyBuhd HomdelsFMRPRTTAYT) v n :

1-(3-Benzofuranylmethyl)-4-(1 H-indol-4-yl)piperazine,
1-(2-(5-Fluoro-3-benzofuranyl)ethyl)-4-(1 H-indol-4-yl)piperazine,
1-(4-(5-Fluoro-3-benzofuranyl)-1 -bulyl)—4-(1H-indol—4—yl)piperazine,
1-(2-(1H-Indol-3-yl)ethyl)-4-(1 H-indol-4-yl)piperazine,
1-(3-(1H-Indo)-3-y})-1-propyl)-4-(1 H-indol-4-yl)piperazine,
1-(4-(1H-Indo}-3-y!)-1-butyl)-4-( 1H-indol-4-y))piperazine,
1-(3-(5-Fluoro-3-benzofuranyl)-1-pr opyl)-4-(1 H-indol-4-yl)piperazine.




RO r\ Ro

NRs R~ Rs (111) wherein R-R",

Wand the dotted |lines are as

nd t he dotted

oep@erzgﬂz

reducti ve
wher ei n
of

defi ned above; 19 Decenber 2002 19 b) al kylating an am ne of formul a
(IV RR RR( WNHRL, \ NR12 R* (1V) wherein R -R Z,

lines are as defined above with a reagent of fornula (V)

(CH~n"A Iv) wherein A Z, n, and mare as defined above and Gis a

sui tabl e IeaV| ng group such as haI og nesyl ate, or tosylate; c)

al kyl at i on ) - 1V)
ot o of, e s i, Lol £, S huEh T YIPpetes,
forrrula( 4 - S afiGado1 A-$mer iRy ei n A, Z nand m are as
defi ned ]bt) %ﬁgéé@?égms%ejlt er "z]in0 al %)é)ﬁ%/ae or a car boxyl I c acid group;

1-(2-(6-Chloro-3-indazolyl)ethyl)-4-(1H-indol-4-yD)piperazine,
1-(2-(7-Cyano-1H-indol-3-yl)ethyl)-4-( 1H-indo}-4-yl)piperazine,
1-(2-(6-Chloro-1H-indo)-3-yhethyl)-4-( 1H-indol-4-yl)piperazine,
1-(2-(4-Chloro-1H-indo)-3-yl)ethy})-4-(1H-indol-4-yl)piperazine,

1-(2-(5-Fluoro- 1H-indol-3-ylethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(6-Chloro-1H-indol-3-yl)ethyl)-4-(1H-indol-4-yl)-1,2,3,6- tetrahydropyridine,
1-(2-(5-Fluoro-1H-indol-3-yl)ethyl)-4-(1H-indol-4-y1)-1,2,3,6-tetrahydropyridine,
1-(2-(7-Bromo-1H-indol-3-yl)ethyl)-4-(1H-indol-4-yl)piperazine,
1-(1-Allyl-1H-indo}-4-y1)-4-(2-(6-chloro- 1H-indol-3-yl)ethyDpiperazine,
1-(1-Allyl-1H-indol-4-y1)-4-(2-(5-fluoro-1H-indol-3-yl)ethylpiperazine,
1-(1-Benzyl-1H-indol-4-y})-4-(2-(6-chloro-1H-indo}-3-yl)ethyDpiperazine,
1-(1-Benzyl- 1 H-indol-4-y))-4-(2-(5-fluoro-1H-indol-3-ylethyl)piperazine,
1-(1-Benzyl-1H-indol-4-yl)-4-(2- (5-bromo-1 H-indol—3-y])4;thyl)piperazinc,
1-(2-(6-Chloro- 1 H-indo}-3-yl)ethyl)-4-(1-propargyl- 1 H-indol-4-yl)piperazine,
1-(2-(1H-Indol-3-yl)ethyl)-4-(1-propargyl-1H-indol-4-yl)piperazine,
1-(2-(5-Fluoro-1H-indol-3-yl)ethyl}-4-(1-propargyl- 1H-indol-4-yl)piperazine,
1-(2-(5-Bromo- 1 H-indol-3-yl)ethyl)-4-(1-propargyl- 1 H-indol-4-yl)piperazine,
1-(1-Benzyl- 1H-indol-4-y1)-4-(2-(1H-indol-3-yl)ethyl)piperazine,
1-(2-(5-Bromo-1H-indo)-3-ylethyl)-4-(1H-indol-5-yl)piperazine,

1-(2-(5-Chloro-1 H-indol-3-yl)ethyl)-4-(1H-indol-5-yl)piperazine,
1-(2-(5-Fluoro-1H-indol-3-yDethyl)-4-(6-hydroxymethyl- 1H-indol-4-yDpiperazine,
1-(2-(6-Chloro-1H-indol-3-yl)ethyl)-4-(6-hydroxymethyl- 1H-indol-4-yDpiperazine,
1-(2-(5-Bromo-1H-indo}-3-yl)ethyl)-4-(6-hydroxymethyl- 1H-indol-4-yl)piperazine,
1-(3-(6-Fluoro-1,2-benzisoxazol-3-yl)-1-propyl)}-4-(1H-indol-4-yl)piperazine,
1-(2-(1H-Indol-3-y})ethyl)-4-(6-methoxycarbonyl- 1 H-indol-4-yl)piperazine,

1-(2-(6-Chloro- 1H-indol-3-yl)ethyl}-4-(6-methoxycarbonyl- 1H-indol-4-yl)piperazine,

1-(2-(5-Fluoro-3-benzofuranyl)ethyl)-4-(6-methoxycarbony}- 1 H-indol-4-
yl)piperazine,
1-(5-Fluoro-3-benzofuranylmethy})-4-(1H-indol-4-yl)piperazine,
1-(3-Cyano-1H-indol-4-y1)-4-(2-( 1 H-indol-3-y))ethyl)piperazine,



19 Decenber 2002 20 d)
I.s attached to the cyclic am ne noiety,
t he correspondi ng 2, 3-di hydroi ndol e derivati ves;

bond of a tetrahydropyrldlne of formula (VII) /1 R~ R~
R~z tutu wherein R-R ',

on order to obtain the

N(CF4t~,-'"Z-(CA-i~lIn""ARo NFR
the dotted lines are as previously defined,

reduci ng the double bond of the indole ring,
of forrrula (1)

r educi t he doubl e
%Q/\Becember 2002
A Z n, m and

i n order

whi ch
to obtain

correspondi ng pi peridine derivatives; {¥) reducing the ami de group of a

conpound of-(3-Gyamal 1H- i(n\ibl n)yl)RB(:RfS Yluero3-benddiforahy DeCryHpipeiazine, ( C~?m - ' A tvl | >)
and the dotted |lines are as previously

PRFEBSen substitutents

mal ch one or nore of

it R?}}@@daeqrp\% fidebal el i
R -R
sub ﬁg ﬁ Zdﬂagylz&fm? en@ r%Jmﬂé or o(yi%' Pz

t hese subst s are

Becenber ZO(QE-B&OIJ?!)y]ﬂHé(ﬁlfylrﬁélhﬂ%—B&hz&tﬂiaﬁﬂ)@ﬁylfﬁdﬁiﬂlﬁ, (1X)

or

1-(1H-Indol-4-y))-4-(2-(4-methyl-3-benzofuranyl)ethyl)piperazine,

1-(3-(5-Fluoro-3-benzofuranyl)- 1-propyl)-4-(1 H-indol-4-yl)-1,2,3,6-

tetrahydropyrdine,

1-(2-(5-Chloro-3-benzofuranyl)ethyl)-4-(1H-indol-4-yl)piperazine,
1-(1H-Indol-4-y))-4-(2-(6-methyl-3-benzofuranyl)ethylpiperazine,
1-(2-(7-Chloro-3-benzofuranyl)ethyl)-4-(1H-1ndol-4-ylpiperazine,
1-(2-(4-Chloro- 1H-indol-3-yl)ethyl)-4-(3-cyano-1 H-indol-4-yl)piperazine,

1-(2-(6-Chloro- 1H-1ndol-3-yl1)-4-(1H-indol-4-yl)pipendine,

1-(2-(5-Chloro-1H-indol-3-yhethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(7-Bromo-1H-indol-3-yl)ethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(4-Chloro- 1H-indol-3-yl)ethyl)-4-(JH-indo}-4-yl)piperazine,
1-(2-(6-Trfluoromethyl-1 H-indol-3-ylethyl)-4-(1 H-indo)-4-y)piperazine,
1-(1H-Indol-4-y1)-4-(2-(5-methyl-1H-indol-3-yl)ethy))piperazine,

1-(1H-Indol-4-y1)-4-(2-(6-methyl-1H-indol-3-yl)ethyl)piperazine.
1-(1H-Indo}-4-y1)-4-(2-(7-methyl-1H-indol-3-yl)ethyl)piperazine,
1-(2-(4,5-Dichloro-3-benzofuranyl)ethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(5-Bromo-3-benzofuranyl)ethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(4-Chloro-1H-indol-3-ylethyl)-4-(1H-indo)-4-yl)piperidine,
4-(1H-Indol-4-y1)-1-(2-(5-methyl-1H-indol-3-yi)ethyl)pipendine,

4-(1H-Indo}-4-y1)-1-(2-(1H-indol-3-yljethyl)piperidine,

i odo;
R R~

1-(1H-Indol-4-y1)-4-(3-(4-methyl-3-benzofuranyl)- 1 -propyl)piperazine,

4-(1H-Indol-4-y1)-1-(3-(4-methy}-3-benzofuranyl)- 1-propyhpiperidine,
1-(3-(4-Chloro-3-benzofuranyl)-1-propyi)-4-(1H-indol-4-yl)piperazine,
1-(2-(6-Chloro-1H-indol-3-yl)ethy})-4-(6-chloro- 1H-indol-4-yl)piperazine,
1-(2-(6-Chloro- 1 H-indol-3-yl)ethyl)-4-(6-flucro-1H-indol-4-yl)piperazine,
1-(2-(6-Chloro-1H-indol-3-yljethyl)-4-(6-cyano-1H-indol-4-yl)piperazine,
1-(2-(6-Chloro-1H-indol-3-yl)ethyl)-4-(7-chloro- 1 H-indol-4-yf)piperazine,

1-(2-(6-Chloro-1H-indol-3-yl)ethyl)-4-(7-cyano- 1H-indol-4-y)piperazine,

'19
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R 2 (I X) Roy wherein R-R ' and the dotted line are as defined above wth a
reagent of formula (X) G N (CFh~,-Z-tdfl~" A Gwherein A, Z, n) and mare
‘as defined above and Gis a suitable |eaving group such ‘ggs hal ogen '
mesyl ate, or tosytate; i) dialkylating an anine of f or nul & pegem er 2002
HN-tC-a,-"2 tCl ~~ (xn wherein A Z, n, and mare as defined above with
a reagent of fornmula (X11) Ro R' wherein R-R ~, W and the dotted |ine
are as delined above and Gis a suitdfle |eavin roup such as hal ogen,
mesyl at e, 1-62-(G-Gblptaal H:indol-319l)dled e fi2 cy@Od M- ndol 4 yJpipgrazand, ng, aryl ating, or

acyl aling gn r. bot.h.i ndal itr . af f.a compound of fornmula (7) in
which R 1“&'&y@i"%éh?"%é‘#ﬁ?ﬁrbﬁt‘)a‘ﬂgﬁf"%?ﬁ@'Y%P’PFI,”Z’BF’ k) reducing a conpound
of formul L Whk chy R, OX (R ddS1.ARNA onyl group in order
to obtai nﬁ%@%}g&o\g@%gﬁh&l ga‘%%%&y%&%a @gp(ﬁ;’hg;%%%{rdgupon t he conpounds of
fornmul a (neaGeCisel B-ators-yijrehyly £a Hadel- Dyl)piperddiee, f orm of an acid addition
salt thereof. The reduction according to nethod a) is preferably carried
out in areramagid addigemsalt thelegent such as diethyl ether or tetrahydrofuran in
t he presence of lithium alum nium hydride at reflux tenperature. Starting
conpounds of formula (111) are generally prepared by condensati on of

3-chl or ogya tAMNESIAR1EABh @&iggsc@ﬁ,?' batbn denfptiomba g 4\t hoden der
O gani scﬁ)esnméhlﬂé‘?ﬁ e, YoI] EES'Bgfi ﬁ%aloé& with am nesphof ?form)ﬁ)%n(l\/) in the

pr esencetlefineenhaser splermaseutically deydptablavsidaddgion sgtihereofandad keaske. The

al kyl ation according to nethod b) is _conveniently perforned in a inert

or gani c 8wt Rhepnacspligallyaceeptable caprsy opdiluedhg al cohol or ketone, preferably in
the presence of an organic or inorganic base (potassium carbonate or
triethylam ne) at reflux tenperature. |ndolylpiperazine derivatives of

formul a fldnbinef Kpe@WERVERIch Yl RALIRusE P A eoTiRuR@ oI B2 HRRAfidiord Y| am ne
according to the nethod described by Martin et al, J. Med. Chem 32 ( |

989) | OffRyrmaecutidally retdpteblaeatsddima shly thicraof for the pa¢pardien of 4' rav. Cbim
Pays-Bas 1Q7 (1988), 303 The startjn ryl am nes are eifher co rcially
avai | abl '8¢ ?amaﬁ"é?%é’?q ‘I@?E'?'i%édlsf"f#e %‘ég?%fee'ﬁ‘a’f’ﬁﬁ“é"_ °ﬁ’h"d’8*"$f“°“ of

t et r ahy die QRN f?"?ﬁkg%& Yk 'A?\g%ﬁ, &fS_ﬁq’rAm?,&g_v) are known fromliterature

{see eg_ Frenc at 2458 Conveniently, 1l:protected 4, 5) 6, or
7-bronoindole is lithiated with BnLi followed by addition of |-protected

4- pi peri.done and supsequent dehydration as outlined in an.exanple bel ow_
The starlf‘?&’é‘a'cﬁq’b"r?bi‘ By ‘é{’r"ém&“trﬁ]gf'es&‘bWV’ﬁ? gquuv’ ‘é‘??tﬂ“f"gﬂf 2 or

wel | - desggd, i A5 b e¥s 19 Decenber
2002 23 L RES At B VB bl Gy THRRGRER e M RN Ee, i ur e

met hods theaghibition wf tdretonar reestplanahidrgiagamin oy 5T, accapiatecom@isinge by reducti on

to the correspondi ng hydroxy .derjvatjves. and subseguent cqpversion of the.
hy dr oxy SPERRCTIAG ' Fieh bipe epipy! besityioribping e o irapeutically

effective amount of a compound as above or a pharmacentically acceptable acid

addition salt thereof.

Diseases or disorders responsive to the inhibition of serofonin re-uptake and
antagonistic activity at 5-HT,, receptors include affective disorders, such as
depression, psychosis, anxiety disorders including general anxiety disorder and panic

disorder and obsessive compulsive disorder.

Due 1o their combined antagonism of 5-HT,, receptors and serotonin reuptake
mhibiting effect, the compounds of the invention are particularly useful as fast onset
of action medicaments for the lreatment of depression. The compounds may also be
useful for the treatment of depression in patients who are resistant o treatment with

currently available antidepressants.



The reductive al kylation according to nmethod c) is perfornmed by standard
literature nmethods. The reaction can be perfornmed in two steps, ie.
coupling of derivatives of formula (1V) and the reagent of fornmula (VT) by .
standard nethods via the carboxylic acid chloride or by ut®Deéemben20029
reagents such as eg. dicycl ohexyl carbodiirnide followed by reduction of
the resulting amde with Iithium alum nium hydride or alane. The reaction
can al so be perfornzed by a standard ne- pot procedure. Carboxylic acids or
al dehydes Inofhefporups bffofruhla (#idg, (EB) hed (IHOnte puiseick yndpasitioalbl donbie descri bed in

the literature. Reduction.of the indpole doyple bond rding to nethod d)
i s conven I’S}”’ﬁé}“gtﬁP%H"%xtaéa‘i’ MCWTHE%WBW%ﬁﬁ?@%dﬁbor ane
precursor such as the trinethylam ne or dinethylsulfide conplex in an inert
sol vent such as eg. tetrahydrofuran or dioxane fromO Cto reflex

t enper at uTkusf 6d lega@thbyrani of faaiudd (729 Bydnotlssitca pirsdnfskilledimheedi at e
borane derivative. The reduction can alternati vebe/, be perforned by

t r eat ment arhithal whewls detted Lncosmanaiingdrora & is g bepd, thengh sdb et (R .aw8dd. Reducti on

of the doubple b accor di n 2 Wrsis ISt oconyeni ent | v . perfornmed
by hydr og® %i’t‘f’%ﬁ‘_ﬂf‘ifﬁ hig ’%?‘%@R%Pé ﬂﬁgﬁé’g%s nce’r@fm_g’ ﬁa%wge%(ioé%dcat al yst,
such as Qghe dilaAhingUBRY Ra!HoadlitheR Y B30 We CRMartdf winmitheddie@ isSis agcor di ng to
method n is nost conveniently performed with |ithium alum nium hydride or

at ane i n adrndnesCHRCGANRE, Oobnnt such as eg. tetrahydrofuran or
diethylether fromO Cto reflex tenperature. |~he renoval of hal ogen
substituents according to nethod g) is conveniently perfornmed by catal ytic
hydr ogeng{ i J i o) j . Decenber
2002 34 Salifk e @ahERln driorhitfs GEASERSE i DT A AMlled il EOPTY

el evat edaftgmpesizhuldoRed finé BSalifg G0AEX i3fa Bonp dlendistnoe ERE and twherd he

di al kyl ation of am nes according io nethods h) and i) is nost conveniently

per f or metheadotted bneis vt 2 bopbihen ¥ne CHRYY, AR'T, (3 0F S5 orpd whensadatled dineg.
chl orobenzene, toluene, N-neth rolidi ngne, . dimethyl fo i.de, or
acet oni t?'?’f"éa?'hﬁ?@mru@dﬁf’ibé’ﬁgﬁ?e@m P% 2 'i?"?‘f)’? ﬁ?djof'ﬁé Fﬁ%nsy Lgé{‘}gﬂ]d‘f base such

as eg. pemassNum carbonate or triethylamne. Starting material for

processes h) and i) are commercially available-yr can be prepared using
conventional nethods. The indole N-al kylation or N-acylation are perforned

i i t | . or_ket t el d
t enper at PSRl Fhteafbe Aous 8 B GEL ™ is STt R BB Y By
tri et hyl{BehAehat Mhk:e b RIS Bhd em@haBh@F8mi U a5 bed heRUEsC mawHes wsed. The

correspondi n(]; N-arylation is best performed under U I mann-conditions as
descr i beletied Ingyis npi 2 bend Urie CHTheN; sehenardoged hpkemynatingborp|Y raoups

di h K) LS ' | . f Wt-n A geRi
a1 i i Gl e S SRS AR B sl PR 4 BB YR i

tetrahyNrP upajps. The fol lowing exanples will illustrate the invention
fitriher. They are, however, not to be construed as Iimling_ Ezanples
Melting points were determ ned on a Buchi B-540 apparatus and are

uncorregted. Mass spectra. wer t ai n ttr.o M5- M5 system from VG
51 ot ccnThEFuEnPPhb S . Off: & QT sende Beh e eapmactabn E ner
Spect r awg6& nBPAAES WhnablhPCSRleS iBhdieRE! AbdAAY condi tions using _

el ectrospray ionisation: one set to obtain nolecular weight information

: eV) and the other set to induce fragnentation patterns -

(MHf, 20 eV) dth h i nd frag [ p (70-100

eV) _ The, backgroun bstract ed. Tha? re‘ljative intensities of the ions
lein

_ was s
are obt arh&EPFEH h@'*@ﬂéﬁﬁﬁ’\t‘“ﬁaﬂﬁﬂ bt Cafikyh ot hCer®dk¥W i s i ndi cat ed
for th eqil kb Qi - bSivi \Was Ol WiRKE B et Lvihe first set
of ope(ragar?%?élg ¢ Dece'{mwéf&%z)ogwlé@y{:@%& t oh’s.y)é' I—P‘ﬁlﬁ/sgsc;‘{gg??e{ly\i/\ere recor ded
at 250 gvormyz on a Broker AC 2SO0 or at 500 MHz on a Broker DRx 51~.
Deuterated chloroform (99.8% D) or dinethyl sul foxide (99.9% D) were used as
solvents. TMS was used as internal reference standard. Chem cal shifts are

expres pm,val ues. The fol]ow bQreviat i ons .are used, f or

mul ti plslﬁ]%itgr?/" @r&%ﬁ'@?ﬁ'r{s Isi’:r a“ézg%dl %rgqnggf‘aﬁgéodgglteot" P havipg ﬁ% eot",gtoq:quartet,
qv=qui Bhetarbbirhent Shengdedpebhiag davhbeimitc pdReBlE iyl Pl-sfbpyidg=doubl e
quartet, tt=fi-iplet of triplets, mr multiplet, tr-broad. WI\/R signal s

cor r es PovRYL.Aghityd, 2:bitiil,2-petiybRprepydand?2-methl-&pravd. onitted. Content of
water in crystalline conpounds were determ ned by Karl Fischer titration.
Proper elenental analysis for all target compounds were obtained. Standard
wor k-up procedures refer to extraction with the indicated organic sol vent
from proper aqueous sol utions, drying of conbined organic extracts
(anhydrous MgS04 or NaSO-), filtering, and evaporation of the solvent in
vacuo. For colum chromatography silica gel of type Kieselgel 60, 40-60

A AN A



~reparaiion ollnternediates A. Preparation

otl-(1H -it~dol -4-yl)piperazines: 1 HIndol-4v1?ni perazine Dinitrotoluene
(25 g) was dissolved in DMSO (60 nmL). Triton-B (40'/0 in nethanol, 6.4 ni) -
was added resulting in a dark purple solution_ The mxtuﬂ@%’ﬂb@af"@mto 30
C foll owed by slow addition of a solution of parafornal dehyde (4.5 g) in
DVBO (40 nL) _After addition the m xture was heated to 65 C for 1.5 hours.
St andard wor k- up with ethyl acetate ggve 2-(2,6-di nltrophenyl)el hanol (29

g as a d rk Th 53( was di ss t hanol, {250 ) and
5% pal | adI% arag%QP'F '("gi m&&ggﬁchvfﬁe%ﬁfi l‘,ﬁ’ (séuc(?' ZOPRSHAME i t h
hydrogen gasm Q«Lo 3o %'bmé%%ﬁr:ﬂ&né)fm%@iﬁélﬂhe ddbbf Baid aﬁP%EQBHE b&ta 16 h
Filtration and renoval of solvent in vacuo gave 2-(2, 6di am nophenyl ) et hanol

(19.4 g) wusptotioaly, didludingt butrnadt hinkted deol ij@n"spa’nm)ﬂg bupayl, ghymyihi s product

( 15.8 g) was | ved,in toluen (250 nL) and

tris(tri pﬁ'é’ﬁw)g’r?ﬂggﬁyﬁ’é’ }rutheni un{11}chloride (2.9 g) was added_ The

m xture was re(luxed with a water separator for 8 hours followed by renoval
of solvent in vacuo_ 19 Decenber 2002 26 The remai ning reaction mxture

was puri fTiectehiys (D,Q&Ikoﬁbroi”gaﬂmhﬁ;pb‘ysaalqﬂanﬁnhyl Gepllaiahmbhy|l acetate 3: )
giving 4-amno-11"1-indole as a crystalline solid (7.6 H%m)The solid was
I

di ssol veCigtligitathopik hydiesy-CL. gkyhtly- dssianaie 3‘{‘128&“%%@'9 @ni ne

hydr ochl g Idﬁﬁf 82’ dded followed by reilux for 90 hours. Filtration
gave a cr MR E)l\l"\% 9.2 g) which was heated in a mixture of conc.
ag. amonia (SO nL) and ethyl acetate (200 nL) for I S mn. Separation of

t he organi ¢ phase, drying and evaporation gave the titel conpound as a
crystal |l iThe temt @;,i oycloaBkyb dgsignaith @ nionbtyelhic g bimy«piarcazlbmtsle\lmiag jphiregar ed

anal ogousl y; - Met_hoxycar bonyl - | Hindol per azi ne.

1- (6-t - Bl 9!@@%%)&9919 g bRt lumgnd)twcyélparfpﬂgcyrﬁowlxl sxslahexyh net hoxy- 1
H i ndol - gtyl)pl perazine. 1-(6,7-Di hydro-6,6,8,8-tetranethylcyclopent(g}-1
H i ndol - yI ) pi perazine J~1 H I ndol -S-yl)~i pera2ine This piperazine was
prepared by Ueai nent of S-am noindole with and bis(2 chloroethyl)amne by a
procedur e anal ogous to the procedure descri bed above for the preparation of
1-( 1 I—I-‘lrhﬁiéfrm@cy,l Gysiqrdkeny! designas @y'amﬁclmlq piobleydlic caberynlerbavinge A ni xture
of 1- (1 o Y i perazi.n e (I g) and potassium carbonate
(2.9 g h§3}£ g?’bn’"‘('ﬁ’% %1% OHQII \%ngr (2S nL) was stirred for 1 S
mn foIIowed by addition of a sol ution of di-t-butyl Bicarbonate (2.3 g) in
a 1:1 mxture of tetrahydrofuran and water (20 nlL). The m xture was stirred

at 50 C Mnorthd 6tetmou s ,-celaakian)yl-tor &kiap/yniydh %rmwl%l&@mxle agdyv €.

| -t-buto ndol - -0yl ) pi perazine as a heavy of 1 ( 1.1 g).
The oil Ay@ﬁ%’@# § fi'ﬁe]a gél Snitrile (SO nm.) followed by dropw se addition
of chlorosul fonyl isocyanate ( 1 nmL) at -20 C. The nmixture was kept at |ow
tenperature during dropw se addition of dinmethylformamde (S nm) over 20
mn. Fi rﬂlcl'ymtam refexst mecmyshv progwti¢ @rowo switnasaphanyd, naphthaljieous

| ut b nd th t t d f
30 i . PrlB e CM@ gl rly By B 50 206 L oReEe € The
resul ti pgjogéd, P tﬁ:gromé tetl mhmgm&pmhyaxkoﬂﬁ Decermber 2002 27
(el uent: efhyl ate e ept ane rrelﬁano 6:311) giving

1-t- but oxycar bonyl - 4 (3-cyanol Hirtdol -4-yl )p| pera2| ne as a yellow oil
(0.5 The qil was di ssolved in nethanol (2 and et her.al

hydr oge?ﬂeﬁ femihterqarl sefors ipmmaneret biogehi P?‘W@CM'P @omm agdadalyh ¢ r ati on
gave t hﬂliéﬂyf ) }ﬁ%?ﬂgxﬁi Lo u%/)ﬁi&@& rﬁa{m}l?r is%hm(zQﬂ)’?]fl ﬂl)ndagb-]yll, -ATYE-

H i ndol

1-t - but bemoﬁrdmmbknﬂwﬂéx&hjru il aﬂ&m}a}lpl, pe paticwlsr Haimidyl, adodgl, dedcri bed
above) in tetrahydrofuran (50 nL) was added dropwi se to a suspension of
sodi um‘l’ﬂﬁﬂ‘b’l-de (0.7 g of a 60'/0o mneral oil suspension) in tetrahydrofuran
(150 nmL.) at roomtenperature. After stirring for further 30 mn a solution
of allyt bromde (3.5 nL) in tetrahydrofuran (50 nlL) was added dropw se.
After shg ngddngmtxpheté&amtnkh? BY Shbsiftfed\Bfe BPMoRMIAN WithGfiopehShitrbO! | owed by
standard work-up with eth acetate giving an oil, which was pur|f|ed by

fl ash clyeoediifhgpraptthyl, €, udhyr hirrpiyoand | (Gitaloxpc et ate 85 15) giving

1-t- but oxycarbonyt-4-( 1-atlyl-1 Hindol-4-yi)piperazirie as an oil (3.2
g). The oil was dissolved in nethanol (I S nL) and a saturated sol ution of
HCl in diethyl ether (100 nL) was added. After stirring for 16 h ai room
tenperature, the resulting colorless crystals consisting of the

hydrochl oride of-the title conpound (2.5 g) was collected by filtration and
dried in vacuo. The follow ng piperazines were prepared anal ogously:
1-(1-Benzyl -1 Hindol -4-yl ~i perazine 1-( 1-Propargyt-1 Hindo |-4-yt)pi



B. Preparation of 4-(1Hindol-4-yl)-1,2,3,6-tetrahydropyridine. A solution
of 4-bronp- t Hindole (36 g) in dinmethylformamde (80 nL) was treated with
a suspension of NaH (60%in mneraloil, 6.9 g) in dinethylformam de (200
m.) at 20 C. After stirring for 30 min the mxture was cd8 Retember2d0g an
treated portionwise with t-butyldimethylsily) chloride (38 g) foll owed by
stirring for 1 h at roomtenperature-  Standard wor k- up vm'th ethyl acetate
gave and oil which was 19 Decenber '5002 28 purified

chr omat ogr byl Giwalkyd and b?termhc(stalbwwldlefﬁé?qﬁvl@ﬁ|C§Ao}a'kmluﬁ qﬁd‘éﬁ@ed( 38 g) as
a crystall |bne material. The product was dissolved in dry tetrahydrofuran
(50t? m), 08%l ed to -78 C, and treated dropwise with 1.6 M BuLi in hexane
(154 nmL). ARer stirring for 30 mn at -78 C, a solution of

1- car bet hoxy- 4- pi peridone (18.2 nL) in telrahydrofuran (200 nL.) was added
dr opwi se fldlbgenadeaby fladroy ehlorg, brano di6ode. under sl ow raise in tenperature to
roomtenperature. Standard work-up with diethyl ether gave and oil which
was purified by flash chronatography (eluent: heptanel ethyl

acetate/tr Ik(en/yn)ylcarbonyl, aryl
1-(t-but yIAdgeJ Q%h%qﬁy%ﬁ% “%tér\rélg&et g]mgr(l C'Zf ahy(gir g%)/’ ch ;?ln;})'eralry c|aF1byo)nyJ’.l-|-| ndol e

as a crystaﬁglna,r}amamgjdadbém Gy gjdoa]ld(ﬁﬁ}lmbﬂnybforhlﬁ}s-cpmlodk(eh)yw th
trifluoroaeetic acid (1 S nL) in nethylene chloride (250 n.) at 0 C for
20-30 m nC(;saé'é(élt’/D’@ul fasbcfrml |gmraedn'éyh%mwlaw+ ITRY HiratTHERYNNZMEN | i ca gel ,
el uent eth ace tang/tri.el h ition of 2 M sodium
hydr oxi degyé’gb?i?v lci' Mﬂ@%wpdﬁﬁepglc%&e t]ngxyl ng} %égprem)val of sol vent
in vacuo gave an oil, which was purified by clash chromatographi (eluent as
menti oned above for TLC) giving 1-carbethoxy-4-(1Hindol-~4-ylr 1

g, 3, 6-t et Théuyuid mcpmidmﬁahso(tﬂcihvg))ionsr@mfﬂym’ phdrinaceuigaldy hcabptableeat ment with

pot assi um hydroxide (5 g) in_ethanol (150 nL) wi.th am)unt of water
(2 nL) atsalepfthe CP‘BP"‘@"H&{/@"Q‘HG‘@‘O&#‘?@F“é"f‘ﬁl‘l‘a‘&r“ﬂ“?/\b"r‘% c‘?‘ﬂ'@“’[? | el conpound
as a yell a acetic

aci a. A sEhBlenicdamatt rofe il HBRIE bl Boneic o A e S

sat ur at ethisiteeiyddnesditylid, fieihahestityohic ethhnedis ol faas a(e%iaOpxmb)omd;namhaanol (600
m.) was stirred for 16 h at roomtenperature. Further etheral HC was added

(300 ni) PERswEitchEIveqnic. fackiey malje, mandefic, GBRRIRIA UGB PP U0 gave a dark
crystalli | f 3 QR

Lithiuma Sﬁam |a§ﬂh ’ylcfrg;‘gy‘%‘ycfgé é%%&g)%%gp ﬁgﬂa |b%ﬂ%et ratﬂcfr oéuran (400 m.)
under a nhdophgiine &icﬁasﬁb@hewélmslmd\&da!bmedi)hommséor&ddmplam of a solution of
nmet hyl 5 Puorobenzof uran-3-carboxylate (S8 g) in tetrahydrofuran (300 ni)_
The t enpdFepeibecnhnlbipe dixemplay dsueh laeﬁg?wsa!‘ﬁéfeamhftw'&!h ydspehlgricst i rring for 2
h the reg ter (30 nb), 15% aq. sodium
hydr oxi de ?Ho?%rﬁﬁ?suﬂiﬂ?@&ﬁ?z%é%e&g% d’g@kggmgmter (7S mL). Further
tetrahydrofuran (S00 nL) was added and the m xture stirred for 1 h The

m xture was filtered and the precipitate extracte(g Wi th a mxture of

net hyl eng“'éll'ﬂ’o‘?‘?ﬂ‘énlfo‘ll’d{?flhﬁﬂ“’é%'ﬁ&'r{mye(‘@'S‘L")“’ vatg %Wﬁ’dl"ﬁ@d organi ¢ phases

hach ohr Sy el Rl bl EFHRE MO PR ol Bl IBRoPRE o 72 S

resul ti n@ley&l%”ﬁ\yc&lril; th§3$l|vMéHBBﬂ@Zx@EM{sﬂBrcatqmlméﬂnaa@}kc ikdlvdte@) crystallised
on standing. A solution of S-fluorobenzofuran-3-ylnethanol (14 g) in

mei hy| entonas fatbeungaagoofithis inveslionr eat ed succesively with S drops of

di met hyl f or mam de and thionyl chloride (28 nlL). After stirring for 16 h at
roomtenperature the reaction was concentrated in vacuo giving

3-chl or CBH?MWM&JM&%@ {rteANinfSnatcdtdin EHifh) ﬂeﬂ)es afid sheppensi on of

sodi um cyani de ( ) in dimethylsulfoxide ( 150 nm) was heated to 80 C
foll owed:Obngquﬂsmklsanidht fopm ocﬁflsomcss)ll atenamiogfers). The invention includes all

3-chl or g | - S| %uorobenzo %n H‘P 31‘) in di. rret | sul foxide (SO nmL). The
m xture® LR ks and ampmpxtyrgs thepeof inglpdip é?F"b’BUFéd" nto ice. Standard work-up
with diethyl ether gave a dark crystalline material,

5-fl uorobenzofuran-3-ylacetoniirile (8.8 g). A sol ution of

5-f | uor deecmiflamastad by kachtdinid th: bpticeBanBpgles bp knewhamohods 380 ) was
treated with a saturated etheral solution ofhydrochloric gas (3S0 nmL) and
sti r r ed SKgpPlecbyseparaenonhdiastepremsnicpals herrefl Wik pp rguGRIY Mendr ated i n vacuo
and sta h el

S-iluoro ghg%r}é‘@{ KHggpvwﬁ%ntvsgctlS %t ﬁmg‘?’" g'g%a%?e;ﬁ? qu aﬁm r?él(]f met hyl ester
was di ssol ved i n net hanol (200 rrL) and 6 M ag. sodi um hydroxide (40(? nl)
was added followed by stirring for t 6 at roomtenperature. O ganic sol vent
was renmoved in vacuo followed by acidification with 6 M hydrochl oric acid.
St andard work -up W|th et hyl acet ate gave 5 fI uorobenzofuran 3y| acetl C aC| d

oy e —— r 1 Y



Benzof ur an- 3-aceti c acid 6- Mt hyl benzof uran- 3-acetic acid

S- Met hyl benzof ur an- 3-acetic acid 4-Met hyJhen~of uran- 3-acetic acid 19
Decenber 2002 30 7-Chl orobenzofuran-3-acetic acid

S- Chl or obenzof uran- 3-acetic acid S-Fl uorobenzof uran- 3-pr JﬂiQﬂﬁeﬂ‘%iZQf)&nd
-but anoi c acid, respectively, were prepared by chain prol ongation
procedures anal ogously io the procedure described above.

6- Chl or oi ndazol - 3-acetic acid was prépared according to J. Med. Chem 35 (
1992) 21 nthod¥of fesdlvingrratena¢sind)the optaabdmipedds )ylraspl ypinc aci d was pr epar ed
according to Drug Design Discov. 8 (1992) 225. re aratjon otthe conpounds
o! the | fematagreply grEPeplicallypctiye m@ElhBS@S@ﬁ&%’)P(’f"ﬂf‘%bg? PEFEY| )-9-. (1 N

i ndol - Q ~j. ~e f.ne. t- i < (35 nyl)acetic acid
(0. 95 g) TvproréadlsBbe M iftonill BhithonfbogesScls TR RHRA

N, N-di cyelyehpsxiidrasfiaodi 1-ntdRatés] ndng3lates) oncamhptiomsniphohatey salts &irr ahydr of ur an
(50 nL) and dry dinethylformamde (10 nL) was stirred for 16 h at room

t enper at exampldinhe campamdsof thegreseal insgniien nayalsp he yaselysd §udhe an oi | whi ch
was puri ied,byljl.ash chrorr(%t.g r.‘?eghy (eluent: ethyl

acet at e/ {haSEFERMPEIR 1) giving
1- (3benzof uranyl ) net hyl car bonyl - 4- (I Hi ndol - 4-yl ) pt perazine (0.5 g) as an
oil. The oil was dissolved in tetrahydrofuran (20 nL) and treated with a

suspensi Addifiénal-inethodsTaa! thertesolunahyDoptidd 1{dne2g kgdwn o theter skiljediwther an (20 nl)
at roomtenperature under a nitrogen atnosphere followed by reflux for 4
hours. Tavk mage vsednSushomgthedsinsude thaseidisensgrddydnirapsse & Sallehmduent 1y with

wat er ( Wk S% ag. di um hydroxi de. (0., 0 an e 2.S nL). After
stirri néwﬂ%'%i%%"ﬁq"ﬁnfaﬁﬁsé comeE aﬁg?éﬁqﬁfo Fe o}yﬁ “ggﬁlgde%@sai% . The

remai ni ngRjogpps di ssolved in acetone followed by addition of oxalic acid
and filtration, giving the title conpound as a crystalline material (0.4
g). M 130-32 C. "HIJMR (DVMSO-d6): 3.0S-3. I S (m 2H); 3_ 15-3.30 (m

6H); 3.3S (s, 4H); 6.4S (s, 11-3); 6.S5 (d, 1H; 7.00 (t, . IH; 7.14 (d,
IH): 7. Siptivallyacting comppounds gan Alep g‘f?‘f&‘)‘?‘* éf‘?“?sptt‘?ﬂ"yl“'l'ﬁ‘% S(“i’f"% (s) 1 H: 11.10
(s, 1 Hgsnz (%: 346 (MN+, 3%, 214 (3 1 %, 199 ( | 9%, 171 ( 14%.
(Ht "g>'s It "-(Ht "9>ss-0l ".(HI "P)'ss'G -(Ht "P) s-G -(Fr |
i) SZL -(HI'P) OZ-G "-(HZ "O0t "G -(HZ 'I) 000G "-(Ht "P) 0S-9 "-(H
i °s) Sh-9 "-(EI8 "s) S -(HzZ 'I) 81" "-(]-12 "~ . SL'Z .-(HZ "G S0-Z
=(' P- osmellxa)‘( opyla (Pingludes any fauerpgnodgrps ‘b‘m'e Q%?R?“f‘ﬁ’&‘bf ‘%%WE'H‘.OE‘adrd( i~C b
lput ~I) y-(l~fdo.rd f-(j~C -foput HI)W-f "J I -(%) GO I (%'S) bbIl (%

') 661 (%8 -~-HY=1) Sb -(% Z/u~SY'l "(HI “s) OI' I | “-(HI “s)
06' Ot  ThconippuiiB-oEthe inkntidR)calbEpreppied by PR} oBSEe GllowitdymethpdS| ' G- 06-9 ° CHI
“P) 059 - (H 's) O'9 “-(Hh 's) 0 ~(HV 's) S| - -(H~ "s) SO

C(P-OSAMARPINgl Wl H " ~a 69- @1 dt~l -~aauj uxotmar/ 'aunuadid(j~f p-jopur H
f)-6-(j fy~a(j C lopur H)-2)-f "al

a) reducing the carbonyl groups of a compound of formula (1)

R® P R
R’-——[X ZT'————w N
~7 \_/

10
R —nN

anm

wherein R*-R’*, W and the dolled lines are as defined above;



=% 1)t 1 (9%6) 91 “(%") bbt "~/r6 1 ) hz (/.06 GHT' ~U ZGE ~(9
z/ut SY1l '(H "s) 0Z 1 i "-(HI "9) SGO1 ~(t I I "s) 06'L "~HZ "~)
09'L-Sb'G "-(Hi "I) 0-G "-(Ht "1P) S1'G '-(Ht 'P) Ot'L "-CH1I "1) 00'L
-'(Ht 'P) SS9 =(HI °S) 0S 9 -(HZ "P) OG "-tHZ "P) dgbewmrmoz

' -S 1" =(HZ "1) OQ-c = Hhuu SG I-359~ | :('P-OSY~ICU~Y~IhI H "~ -~o
bb- | bz dYlIl -apuolt(ao.~p Cy~p

aurau. ~adtd(~_t=h!f'rrr-1~+l ~un. rnJ ozuaq-~-o ~onj, f-S) y)-I
“h1 ~(%® 1Gtk Y{ﬂ%&?ﬂe'@"te"f\%wzg%ﬂ’b : -~-HGLI) t~9E = (% Z/ ut
SI~1I (Ht °S) Zz1 " I I "IHI1 s} 00 8R7-(HZ u~) S9'GSS G "-(H I 1)

HlI "~P) Gz G -(H I P 41 0'G -(HI P 039--‘ HL
S) b( (HC]) “ul) Sb( OZE) F /@m%\/‘lqg 2||~1?|~| H, ‘~f)

G6- 961 dI~ am nro 'aurzvradrd(j~I'-y 1opy \. /
HI) -~ (] (yIa(j~Cuntn ozuag- . Q.0 -z)-t "(iool) It “(ior) gSl
" -(H "s) St'8 "-(H PP

(/.0 CHH-t) Z i (i) Z- s>t ~(1=IN‘

S6'G -(H “PP) S9'G -(Hz u~) Sk O'G‘CHI ‘aP) SZ-G '~HL 'P) ' G -CH
1) 00'G (H "P) St~~9 "-CH "1)/0b' & ,(HZ °S) SZ'b "-(Hb “u~) Qi~-CZ-
(Hb “cu) Oz -O' ~(9P-0S1~-1Q 2t~ 1~B H '~aBz-®3Z dY~l ~al df dxo

aur zv. ~adr d(j pur | ~i f1aul /[ ~ozuag-~)-f .' ql

: ~C snoBoYVE@@"é?a'IRedﬁl ﬁ&r&?‘é&ﬂﬁ@&% dﬁﬁleﬁri’%?‘f"owt %$e"§€£ﬁ”’é]élﬁ/\/a~ap gl,
19 Decenb ) 2002 32 1g, I-(4-(IH indol-3 yI)-I-butyI)-4-(I|—I—indoI-

yl) pi per azi oxalate_ Mp 189-93 C. "H NWR (DM5O-d6): | .60-1.8S (m

a1 -1); 2.7S (t 21-1); 3. 0SSt -t-c80-S8. S0 (m 8H); 6.4S (s, 1H);
6.5Q (s, 1H); 6.90-7.20 (m SH); 7.30 (s, | H; 7.3S (d, 1 H; 7. SS (d, 1
H; 8.20 (b, 2H); 10.90 (s, 1 1-1); 11.20 (s,(VL H). 1 h,

-(3-(3-Fl - 3- t 1) -1 1} 9= (| bhi
o nycir o MG Zagp 3355 47 ReoblnsdRbRRAR s ésx*?‘)kﬁg%wgq?ﬁ"ﬁi&ﬂ? s
2H); 3. ZQl'alE&épn{e?latgl'artogylﬁg’3 4S (m 4H); 3.S5-3.80 (m 4H); 6.55 (s, IH);

6.6S (d, 7.10-7.20 (m 2H); 7.30 (t, | H; 7. SO7.65
(m 2H) 798(5 1 H; 1128(5 1 H; 11.40 (b, 1 H). I\/Brﬂz(%:S?8

MH+, 709, 199 1S9 (1 00%_ 1i, I
-(2-(2- V& hyI “c("g";?“iy]a“f’"t l"’Pé‘ '?f’cﬂ%"é‘ %‘enzofuranyl)et hyl ) - 4- (I H- i ndol
9yl ) pi pernzi ne) di hydrochloride. M 181-87 C.' H NVR (DMSO-d6): 2.50 (s,
s LR ST 00 g 10
t, ; ) ; y ; S . .
IH) _ I\/Brﬂz(% 414 (M+ - F, 139, > 1Iﬂ14(72% 1 99 (23%, 19S
(34%, 159 (26%. 1j, | -(2-(3-1R wyl)-4n41l Hindol-9
yl ) pi perazi ne) oxal ate_

wn

w0
R ~—N

RY av)

wherein R’-R"?, W and the dotted lines are as defined above with a reagent of formula
04))
E—{(CH),—Z—(CH)n—A

vV

wherein A, Z, n and m are as defined above and E js either an aldehyde or a

carboxylic acid group;



149-S I C. "H NWR (DVMsO-db): 3.0S-3.15 (m 4H); 3.1 S-3.20 (m 2H);
20.3.35 (m 6 H); 6.40 (s, | H; 6. SO (d, | H); 700(t 1 H,; 7.05 (d,
H,;, 7.10 (t, 1 H,; 7.2S (s, Il~ 7.3S (t, 1~1); 7.S0 (d, 1H); 7.80 (d,

tn; 11.10 (s, 1H. MS mz (%: 346 (M, 40%; |99 (80%19£1mn(be1mozo)

k, I-(2-(6-Ch| or o- 3-i ndazol yl )ethvl )-4- (1N i ndol -Q yl ) pi perazi ne, oxal ate_

Mp
3.

H__‘

Mp 2S5-58 C. 'H NVR (DMBO-d6): 3. 10-3_ 1 S (m 4H): 3. | 5-3.20 (m 2H);
3.20-3.30 (m 6H); 6.40 (s, 1 H: 6.90(d, 1 H: 7.00 (t, IH): 710(d,|
H; 7.1 Sdfd) dedibing thefoubk bohd bliihe ihdS1ipg, whickis,altZcl83®td the cfciid) ; ). M5 ni z

%: 380 (MdH+, 1009, 214 (30%, | 39 (SOW. 19 Decenmber 2002 33 11,

_

-(2-(7- lemlneonolWJ ofdotm@ayl) jreeHe it olfain 1 domgenonding2)hlibrdraindole, oxal at e.
Mp 24l - HNI\/R(DI\/B~-db) 3.15 (t, 2H); 3.30 (t, 2H); 3.30-3.S0 (m
83-1); 62%“(”% H: 6.50 (d, 1 H: 7.00 (t, ( H: 7.10 (d, | 11); 7.20
t, | H; 7.30 (s, | H; 7. SO(s, 1 H: 7.60 (d, | H: 8.00 (d, 11-1); 11

_ 15 (s, L H; I 1.90 (s, 1 H. MSnz (%: 370 (MH, 100%, 214 (28%, 156
(429 . Exenpl eedicig the d@ulflb baid dfartarhydropymdaie-of farimudy (AIL)) - 4- t JH

i ndol -4-vl | pr~nerazine. oxalate. A solution of 6-chloro-1 Hindole (I S g)
in diethyl ether (300 ni) was cooled to 0 C and treated with a solution of

oxalyl chloride (9.4 l,L) n.di ethyl ether (30 nL). The mxture was stirred
for 16 hours at roomt ){a‘?ure |tration gave 2-(6-chloro- |

Hi ndol - 3-yl }- 2- oxoacel A ori as a crystalline material (I S.Sg). A
part of this produck-{g: d|s oT WeHLTH ar§ et ahydr of uran (25 ni)
and added dropw se'to d o dti o | -(1Hindol -4-yl)piperazine (1.4 g) and

triethylamne(i'g\lm etrahydrofuran( |00 nmL). Aiter stirring for 16
hours the reaction e was concentrated in vacuo. The remaining oil was
purified by flash chyonat Qar aphy (el uent: ethyl

acet at el met hanol / t r it hyl aRfne 85:10:5) giving vin

1-(2-(6-chl oro-1Hindol 3-yl)-1, 2-di oxoethyl ~4-( 1 Hi ndol -4-yl)pi perazi ne

( 1.6 g) as a crystalline material. 'This product was suspended in
tetrahydr of ur 2 and V\nsetoa ion I|th|um
al uni ni ut ?’ lﬂ‘ﬁ{‘dé ?ﬁ% "g}“ Pﬁ‘?ﬁ‘éﬁ‘%ﬁaﬁg})} o PERTeyees %ﬁ?ﬁn %h‘é“ ﬁ"t Bre was
refl uxedoﬂtg,'g,uécclg HiaRR abSvAivés; f ol | oned by subsequent addition
ofwater (3 nL), IS/o sod| um hydroxide (1.S nmL), and water (7.5 ml).

Filtration and standard wor k-up gave a yellow oil which was converted to

ol i c b d o985 éegwﬂ@xﬁﬁ"mafm e 13655 P °" oY %525 5 58 (m

OH); 6.45 {s, 1 ,Ra6 50 H; 6.90-7. I 0 (m 3H) 725-7.38(m 2H) ;
7.4S (s.I1H; 7.G5 ( , |/—12\s°2 I\/Brﬂz(/) 3?79 (MH+, 18%, 214
(1 6%, | 99 ( 1z% 1780 (_ | 6% {EB’%"Z% Ql | owi ng conpounds
were prepared anal o ouslyl Bnber 7 I-(2 (4- Chl or 0- | H i ndol
3-yl)ethyl)-4x4 1 H.i I) azine, oxalate. M 245-47 C. "H NWR
(DVBO-db) : 3.30-34\S0 (fn, 12H); 6.4S (s, 1H); 6.50.(d, 1 H; 6.95-7. I O
(m 4H); 7.30 (s, -HB{ 7.35-7.40 (m 2H); | | .15 (s) 1 H); 11.40 (s, 1H).

MS mz (%: 379 ( %, 178 (41%, 143 (100%. 2c) I-(2-(S-Fluoro-Itl

i ndol -3 yl)et hyl r*4- (I H'i ndol 4-yl)piperazine, fumarateY®p 212-1 S C 'H
NMR (DVBO-db): 2.75-3.10 (m 8H: 3.10 -3.35 (m 4H}; 6.40 (s, 1H): 6.S0
(d, IH); 6.60 (s, 2H); 6.85-7.10 (m 3H); 7 .20-7.40 (m 4H); 10.95 (s, 1H):
11. 0S ( wheskinH’-R'NVB, "Wz Z( ), a8 the (dbltbd link8 %e,as pledidusly d2G@d; 202 (34%, 199 (
199% , 171(12%, 162 (87%. 2g, |-(2-(6-Chloro-1Hindol-3 yl)ethyl)-~ (111

i ndol -4 yI) . ? 3 6t et rahydr opvri di ne, LS fumarate. M 225 26 C 'H. NVR

DVSO- d - 2. 85- 0 6 . 6. 10 ,
(1 H: 660 (’% E!ﬁ ‘6"6’("”5 ’gf’k’?f(?’ ‘ﬁﬁe)]" ,]gg% SHB‘%?%OR ) (d | H: (s
7. 60 (AR dBompbinder fo?muha(ﬁ)mwinclh onégn‘@reolf tﬂ&&sthﬁlﬁ%ﬁtsﬁx@: 376 (M)
12%, 179 (80%, 143 (100% . S-Fluoro-1 N indol-3

yl) et hyﬂe)ccl#d(rbmqhmiojbmmpl,;or-nbdq, 2) 3) 6 tetrahydropyridine, trifumarate. M
204-6 C. 'H NWR (DVMSO-d6): 2.70-2.85 (m 2H); 3.04-3.20 (m 4H); 3.2S (t,
2H); 3.70-3.80 (m 2H); 6.05-6.1 S (m I H; 6.60 (s, 6H); 6.85-7.00 (m
2H); 7. 1 0 (t, 1 H); 730-7.45 (m 6H; 11 .00 (s, 1 H; 11.20 (s, 1 H)_
MSmz (%9: 360 (MH), 1 b2 ( 100%. 2i, 1-(2-(7-Bromp-1X indol-3
yl)ethyl)-4-(IHindol-4 yl)piperazine, hem oxalate. M 149-SI C_'H NWR
(DVBO-dJ: 2.9S-3.20 (m 8H); 3.20-3.40 (m 4H); b.40 (s, IH); 6_S0 (d, IH);
7.00 (dt, 2H); 7.10 (d) 1H); 7.25 (t, 1H); 730-7.40 (m 2H); 7.60 (d, 1 H);
11 .0S(s, 1 H; 11.10 (s, | HH. MMz (%: 423 (MH, 9%, 222 (20'/0),
214 (29%, 143 (1009%'. '



:u-r) Z'CGCA'G -(H "P) d-L -"(H "a) OO'G‘-(HZ‘S) 09-9 ‘-(Ht "P) CS-9

-(H "P) Sb~9 "-(i-1Z " s) Sb'S "(HY "u~) S E-Ol - "(H8 "tu) SO SL'Z
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tP) (16 S 0S'9 -(HI P Str'9‘-(IiZ‘s) 0b'S
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Zlu~ SYr( "(Ht "$) 00- t | (Ht X “uz) Sb GS‘ “-(HS "ul)
SGQZ'L (-1t ‘P) SI'L - ’\_{i L- SG9 -(Ht 'S109'9 --" (NI "P)
089‘ CHI "P) Str'9 =(Hz "s) Oo ~u»)ZSZ' G' -(1-1Z2"11 OGi.
-(H9 uul S$' z-S9' 7z —(yP-OShICI) ’>IJ Liri! H :7a 6-G&Z dYIf -ata.carunjruca
y aurznradrd(l 't ylallwf 11’ rr,{m\HIN rla- 9) Z)r-(l~ Wohur H |[|~uag-f)-t
iz (90l ) 29t T (9) 6Z T (UBsZ ~b ~(% zZ/~ SL1l '(H °S) S6'01
“(Hb "iu) Oo'GOZ'G‘-(HI “tu) 0 iSOG (H "tP) 06'9 "(HZ "s) 09'9 "(H
| "PP) 0S-9 "-(HI "P) 039 ) CH| ul) M2t '9MB'S "-(Hi "P) SI ' S -(H

| "P) 00'S " (HZ ° P) 08'b - ~}"0'-0l1" “(H8 *~) 00'-SG Z =('P-0SYI 1 Q
i LTt ~( 2 ! d #¥ovle vl Ziea dbﬂfohmtla (®f h-~'-fopur
H - 0. ~on-~ e’?"a}% h@‘ﬂa"gl""'#"h"-"ﬁg'Pﬂagaﬁk % (1 oo[faﬁh bl bSZ (%
“tithl) 6Ib =(% Zlur SF~I '(H "P) SS'L (Ht "P) 'L - (HZ ~
0°GQAZ'L -(H ~u) Ol"L-S6-9 ° (HZ S) 09°9 "(HI "PP) SS9 "(HI1 "P) b~9
“(Ht “~) SO 9-S8'S "-(H P ' -(H1 "P) 04'S ~(HZ "P) SGb "(Hb
“ul) 0'-01" --"(H8 “ul) oo\a—\% ~(" P—OSL‘IQ) 21Y~I1~ H -~o0 Z-0Z dL~I
-acv.wurrj'’ aurzn. cadrd(l~CyJa( {cu,l),. Pyt -l ya-9)-2)-G (1 ~ -1 f'ul
Nl hllY-f)-t ~Z S z0OZ aawag

G

)

wherein A, Z, n, and m are as defined above and G is a suitable leaving group such as

halogen, mesylate, or tosylate;

)] dialkylating an amine of formula (XI)

HN—{CHoly—Z—— [CHy A

XD
wherein A, Z, n, and m are as defined above with a reagent of formula (X1I)

9,4))]

wherein R™-R’2, W, and the dolted line are as defined above and G is a suitable leaving

group such as halogen, mesylate, or losylate;



(i0ol) ~t “(izs) ~o~ "(izz "+Hr~t) sb :(~) Z~ sr~ -(H °S) 0s'ot "(H 'P)
ss'G (H "P) 0e'G -(HG ~) s~'L -0t'L -(H '~) O('GO06'9 "-(HI "9
09-9 “-(fi I "P) 039 “(HI “P) Sb-9 "-(HZ “s) Si~~S "-(l-itr ~~) 0'-01'
-(HZ "OSGZ "-(H9 "w) SB8-Z-S9'Z ~(' P-OSY~IQ ?ihll~t H19-Degeothes2002!Y~|
a~nrnrun~(rut ar/ aurzn~adrd(|~(rpa(t C -Iope’> HT~-Z~-G(I~ d-1 opu?-H

-l ~uad-1 j-1 *sZ ' (%0l ) b | (0/<2|% (90 t ) zsz (%6 “+HYSI) | 9b
(% Z/~S1'I1 "(Ht 's) SO'8 -- lgl))msGG- ‘W S-L-0'G-(HZ "w)
a'G 00 Q)" (Hlky‘lm)agsgybtmg,o(rmylalmg 0g%0 bnlzloiqn)ltr%enator(nt okp " ~) ai' sz

ahl -Xhoﬁ(‘f’w%?a%qfr%nw%mwmﬁ% F oo g Qmilon, or;)uor et

H -Ocuocg-s)-Z~-t “-~Z ' (%0l) Sl | “(%18) Z9 | “(%&Z) CZ  (My  +HYl~ 106
(% Z/~ SH( -(H1 °5) 00'8 "-(H9 "w) S G00'G -(H "tP) S6'9 "CH 'P)
S9'9 "-CHt P)recﬁsngamiﬂaouﬂofs&mna(lm whigh RLR - @R%3¢H ~~u) O'-06'Z (HY
*~) 06 z OL Z :(~P-OSY~|Q ~ilH~ H 'OSS-SlI dyll adrd(t*C /, yopu?
H L~ m@@xwgm@n%@yu&m order tp gipiain thy CO&&SN“PH’E@"Z’XYPY Z”a% EIQHO )t~

“(98S) 7Sz ¢ (%rt~ +~ $ : (% z/tu SIH~(H S) SGOI “(H “P) SSG -

"~) Qi'L-SZ'L *-(HS 'w) SZ2GO06'9 “(H S) 09°9 “(Ht "P) SS9 "-(H °P)
Sb' 9 ° (I%eréﬁ Qe Sompdinds &) fofmula (1) eiisolaid S2Zthe Bet base(drin (he)foPoZ - (HO W)
S8' Z-09' Z : (' P-Osyvl 2iyltl~I H ~0Co S6-6 i dL~lI ~alnrvurn~ rua tl

*ayzvr admd @tid@lditidnogali théseofl ~~ndo. rd 1)-b- (I ~Ctl~a(l " f G lopul H ~Z~1 "“dz
(W0 f ) VI (B ) & ‘(°/<1~Z) ZSZ (%81 "+l-1GY~ Gl ~ =(% Z/wSY|
'(Ht °S) 008‘ (HI "P) SSL (HI 'S) SG-(HS W) 0°GO0'L -(Ht P

S9'9 " -( e O 00" - (HO
W) S 2 "2“‘)"(’92"%5?"% Z? meflop Fispreteribl3 catted bt 1n ined panib), d(~"f 5 dopy
H j-1~f. SlvatigicH af die (éthér}b}&{dah drbPpitin the gresente/of Rbivdiralimirdidm' (%001) Zbl
“(99) hO (%l - +HYLl) | -(% ZN SYLl o (Ht - 9) SO I 1 -="(Hf "s)
08' C ° - (hydride pyrefyx-temperafuss Stagingnenpoapdspf fopnla QIT) are generally

prepared by condensation of 3-chlorooxalyl indoles (prepared as descnbed in Houben-
Weyl, Mcthoden der Organischen Chemie, Vol E6B2, p. 1058) with amines of

formula (IV) in the presence of a base such as triethylamine or potassium carbonate.

The alkylation according to method b) is conveniently performed in a inert organic
solvent such as a suitably boiling alcohol or ketone, preferably in the presence of an

organic or inorganic base (potassium carbonate or triethylamine) at reflux

temperature.

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

or are well-descnibed in the hterature.

Indolyl tetrahydropyndine derivatives of formula (1V) are known from literature (see
eg. French Patl. 2458549). Conveniently, 1-protected 4, 5, 6, or 7-bromoindole 1s
lithiated with BuLi followed by addition of 1-protected 4-piperidone and subsequent
dehydration as outlined in an example below. The starting bromoindoles are either

commercially available or well-described in the hiterature. Reagenis of formula (V) are
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g 19 Decenber 2002 37 2t, I-(2-(S—Brorm-|fs i ndol -3
yl)ethyl)-4-(1H

0

1

t1

i ndol -S yl) pi perazine, jumarate. M 231- 33 C. "H NWR
(DVBO-db): 2.80 (t, 2H); 2.80-2.90 (m 4H); 2.95 (t, 2H); 10-3.20 (m
4H); 6.30 (s, H: 6.60 (s, 2H): 6.8S (dd, 1 H; 7.05 (s19Delel)emb§r260'A‘dd
| H; 7.25 (1, | H; 7.25-7. 30 (m 2H); 7.35 (d, 1 H; 7.75 (s, | H); |
0.80 (s, I H; I'l .05 (s, 1H. Msmz (%9. 425 (M+t-,11%, 223 (14%, 143
(10099 2u, 1-(2- (S—Chl oro-1H irrdol 3 ¥¥)ethyl)-4-(1H i ndol -S yl ) pJper azi ne,
hem f umar atither Mmmﬁaaraﬂﬂa@nlabld d\dm téd)hﬁ@mﬂhy Ierz@rg meth‘lH) Eg- Zromma 80 ( m
;2.9 (L LT Sz S Sesreip Sty 50"
6 85 (dd, @qqypomfmgeey W“CPCFB Cﬂ?a%b(yde ugtign tof “2@’{‘?!’ ng hydipay 7 30 (m

379 (K/HES (ﬁg,%nw'e% gt selﬁg@gl/fm (Jlgx ersi rpoég ?ro%rggﬂl:to d}g?gm(,aeby'i) M mz (%:

i rrdol - 3- Wehednivhd) gfetdodslr ox ny teI hyl -1 N i ndol 4y _I)pi perazine. A solution
of I-(2-(5-f| uoro-1
H-| ndoI 3-yl}-1,2-di oxoet hyI ~4- (6-rnet hoxycar bonyl | Hi ndol - 4 yl ) pi perazi ne

ep fr.o uor.0 chlorlde and
1 (b et h% B‘b‘??ﬁ]ky?ﬂolnr?%?rdﬂ'g tf’)"be”bogr 2'3"%}‘51%"&/ S%}?’gc(@ff ¥ %escri bed in
Exanpl e 2)yndiihds SkHe3EXB60EM B perfofindtih M@&cﬁﬁﬂﬁ@o@mﬁgw&ﬂﬁaﬁvéﬁUSDGnS' on of
l'ithium alum nium hydride (1 7 Q9) in tetr ydrofuran (125 nL) at room
t enper at uf@xnfuld (N)/nnd llntyrcngdﬂteffdnnnlaA(VﬂdxyrsslndﬁrﬂmdlEdstvmdhc cartbkoyhie was cool ed
to 5 C foll.owed by subsequent addition of wat (3. 4 E;L %‘?ﬁ? Soo ag_ sodium
hydr oxi dea‘{‘ﬁdﬁoﬁi'_?o’bé(ﬁ’d"ﬁ/ﬁf‘éﬂ’"(’&’eﬁg?ﬁﬁs"cki’%ecgr ’PY‘HH}"’:}M A € of sol vent

in vacuo f | uent :

et hyl aceﬁ)ﬁé g’fz glﬁ%ﬁ&rl e.%q%?‘ﬁﬁ;#’ﬁ‘gg%l} l'&?ﬁgia\%gﬂﬁ%@ﬂ{%gpgﬂ%"r%oduct (0.9
g), Whi ChTH@@a&foM%&xﬁi]de eri“drﬁx@@l 8 h SRRdAP¥e- Rt PRIcedivd d&&x&ﬂea&s H NVR
(DVBO-d6): 2 60-2.80 (m 2.85 (t, 2H); 3.15 (s, 4H); 4.45-4.55 (m
2H) : 4. 9001’591®®Y'4€m0f fq::t)nulae(\amar(:suhelcmpme@mm apajlable arydesambedintbiel, 1 H); 7.00
(s, 1 H ﬁ,O(SI H; 7.25- 7°.3S (m 3H); 10.85 (s, 1H), 10.95 (s, IH).
The foll o]l?'\fﬁa %% conpounds were prepared anal ogously: 19 Decenber 2002 38
3b, 1-(2-(6-Chloro-I1Hindol-3 yl)ethyl)-4-(G hydroxynethyl |H

i ndol -ayl ) pi perazine. M 199-96 'C. 'H NWMR (DVBO-d6): 2.60-2.80 (m 6H);
2.90 (t, Rddpetip of 1 iadpl¢ dpubdebondhce@ding o @efhod 4) 85orivenientl) |, 6.35 {s) 1 H);

o L

yl ) et hyl )m.aem mhm@r&nmmm&mhbum& m%ny.l.armomhaﬁﬁcnaseg/b 163-65 "C. ' H NWR
(DVMBO-d6): 2.65 (t, 2H); 0 (s, 4H; 2.90 (t, 2H); 3.15 (s, 4H); 4.50 (d,

2H); 4. 9Bet{ahydrofuryp: or@rc@@nq ﬁomlo B to @flagtepperaturgifollopeddy@asid | H); 7. 10- 7. 20

(m 2 H 0.90 (s, 1 H); 1

1.00 (s, t‘i“‘%‘g" @Q%rslﬁf&h%é{‘%ﬁme‘%a‘e@ﬁﬁ%8?%“"(“"’2(’%Sr‘i%d“g%%%"é‘l 3-~1) -1

~Vr ova | aﬁaﬁidvkly'ﬂ@%@llfbﬁﬂed l)yﬂ'rcaﬁﬁérft WithRodikARy aioBoroflyd@ddini on of

3- (3- brono- 1- propyl ~6-f | uoro- - benzi soxazole (1.1 g),

1-(1Hi nt]‘dlmmpbt)tmlaper azine {1. 0 g) pot assi um car bonate (1.9 g), and

pot assi um i odide (50 ng) in 4-nethyl-2-pentanone (100 nmL) was refluxed for

16 hours_ Filtration and renoval of solvent in vacuo gave an oil which was

purifi e%%cﬁ&ﬁ&tﬁ@é&ﬁ%&ﬂfd@%ﬁﬁé ‘&E%cmoh%mﬁﬂ&of%&}’\)cnﬁ:ﬁﬂ atel triethyl am ne

75:20:5) giving an oil . was crystallized as the title fumarate
from ac qtemﬁoanhybﬂ(;«lrdgcnmmf mfau mbhoﬂ :mtheqbresM;e o84 n6lle @étH chlivigst( DMSO- d6) :
2.00 (qv, 2| -~ 2.b0-2.80 (m 4H); 3.05 (t, 2H); 3.05-3.20

H) ; S5 (t,
(m 4H) S“@"ﬂ?cﬁg(g'a"q"wrp;é'a@"(d 1 H:; 6.60 (s, 2H); 6.90-7.05 (m 2I-~;
7.207.35 (m 2H); 7.70 (dd, | H); 8.00 (dd, 1 H); 11.00 (s, 1 H. M5 m 2
(%: 379 (MH+, 10%, 178 (100%, 159 (24% . The foll ow ng conpounds were
prepar ed{eﬁﬂﬂi@gﬂﬂﬁm& gréiips dcedidm@ | to thdiAT) 1sIngst ¢@ivieyientipdrfontived hoxycar bor tyl
| H i ndol -4 ;vl)piperazi ><e, oxal ate. ‘1 9 Decenber 2002 39 M 213-16 C
'H NVR (Oidabiyeyalurginngn bydride g 2lage apargngbongagic solepyt:such 808 s, 3H) ;

tetrahydrofuran or diethylether from 0 °C to reflux temperature.

The removal of halogen substituents according to method g) is conveniently

performed by catalytic hydrogenation in an aicobol in the presence of a palladium



6.5S (s, 1 H,; 6.90-7.10 {m 3H); 7.25 (s, 1
H; 7.60 (d, 1 H; 7.7S (s, IH; 10.90 (s, |
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). 7.1 SlrﬁQ)t bt éﬂ"orm%d2§ ﬂ{edliresch&'@of béasedach a%Qg(;fﬂlas&mhl)car%nZt@ ofdd, | H); 8.00
(dd, 1 H; 8 22 (s, 1 H); 1.6S (b, 1 H. MSt!2 (%:
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Jl uor o- 3-benzoj uranyl ) el hyl ) pi perazi ne, hem fumarnte. My 235-37 C. '"H NWR
( DVSO- d6in:alcdhler RetoBe @h@lcwyzf te@pepiuges in helpresace of base, ezH)Otassmns (d 1l-1);
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Melting points were determined on a Biichi B-540 apparatus and are uncorrected.
Mass spectra 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 ionisalion: one set to obtain
molecular weight information (MH+, 20 ¢V) and the other set to induce fragmentation
pattemns (70-100 eV). The background was substracled. The relative intensities of the

ions are obfained from the fragmentation pattem. When no intensity is indicated for

the molecunlar ion (MH+) this jon was only present under the first set of operating
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2002 42 Exanple 5

Preparation of Intermediates

A. Preparation of 1-(1H-indo}-4-yl)piperazines:

1-(1H-Indol-4-yl)piperazine
‘Dinitrotoluene (25 g) was dissolved in DMSO (60 mL). Triton-B (40% in methanol,

6.4 mL) was added resulting in a dark purple solution. The mixture was heated to 30

' °C followed by slow addition of a solution of paraformaldehyde (4.5 g) in DMSO (40
mL). After addition the mixture was heated to 65 °C for 1.5 hours. Standard work-up
with ethyl acetate gave 2-(2,6-dinitrophenyl)ethanol (29 g) as a dark red oil.
The oil (27 g) was dissolved in ethanol (250 mL) and 5% palladium on charcoz;] g
was added. The mixture was treated with hydrogen gas at 3 atmospheres of pressure in
a Parr apparatus for 16 h. Filtration and removal of solvent in vacuo gave 2-(2,6-
diaminophenyl)ethanol (19.4 g) as brown oil that crystallized upon standing.
Part of this product (15.8 g) was dissolved n toluen (250 mL) and
tns(tiphenylphosphine)rathenivm(I)chloride (2.9 g) was added. The mixivre was

refluxed with a water separator for 8 hours followed by removal of solvent in vacuo.



Sa | -12-(6- hloro--111 indol-3-~11_-4-(1H indo! 9-yllniperidine. A

sol uti on of compound 2g (0.5 g) was dissolved in glacial acetic acid.

Pl ati num catal yst (10% on charcoal, 10 ng) was added and the m xture
hydrogenated in a Parr apparatus under 3 atrmospheres of Adesgmbey2802 ox 1
b hours. Filtration and renmoval of sg gvent gave the title conmpound as a

crystalli mat er.i al 2 ' H ONVR ?q 75-1.90 (m
AH): 2. 10-DesEape ’O’?”%%!"‘él\‘gbp't’% ﬁ)”as’éc’gg"’f&@?"?ﬁﬁéﬁ# 3.1 S (d,
2H); 6.50pe ancﬂelﬂ}h acebalgg ]5’ i%ﬂ)g(mmﬁkb]}l i@d@l@'a?afb%rs(ﬂhne?do1lhx76§) 20 (s, 1 N);

7.30 (s, 1 By 5755 (d, 1 H); 1K) 11.00 (s, 1
H. M ni Zh¢ %hd “&ESISSNIVHQ mikﬁk&qbehze?ls ( KSOIOD)’@D(’ lmS(As:h QW%yl)aﬁhw macol ogi cal

Test Th ffinit f th f th to S-HT,,,,
T T e B BRSBTS 1 <
radi oacti y n%st]afhg?l Er%%&%@%ﬁghxcﬁ%gﬂ Pedn &@ﬁ&rdfb&ﬁinc' zﬂk BInﬁgBﬁl @Wi ng test:

| nhibitio I'ng to Human ~ Recepto I's met hod

t he inhi binfi) o iyl dediats zv‘o;mb)eroblmﬂlimge@attdﬂmmmgmagﬁmsdrymg
'"H S-car boxzzlm dégwt rypt agn ne ("HS-CT) to cloned human 5-HT", receptors

stably expriesgedtion gaveths fitet tadpdvod as eeiystslineamateriat 43.6igh, A et al, J.
Bi ol . Chen~.) 1989, 2d4, 1484%) is determned in vitro. The assay was
perforned as a nodification of the nethod described by Ham ngton, MA et

. £d 8L ,% sh098. Human 5-HT", receptors (40
g of ceIhT“ homge%@gsam\ﬁereﬂc Sgatg?j for 5 mnutes at 37 Cin 50 MM Tris
buf f er at)-@Mdhdxyicarbbliyl- lplﬁﬁlenwepii;ez’ahxﬁeCT Nonspeci fi ¢ bi ndi ng was
determ ned by including 10 teM of netergoline. The reaction was tern nated

by rapid lf-(6+!tBléxlr%meﬁ)mbuleDMﬁFﬂ)m@ﬂ@B filters on a Tomec Ce)l
Harvester Packard Top Counter. The results

obt ai ned 1alfd dﬁ\‘ﬁfé'ﬂwgax*ﬁﬁf ﬁ‘iﬂ?g')fﬂﬂ”pcrafg’eDecenber 2002 43 Conpound

No. | nhi bijt dsaDiffarob:6,98 Geirail Qﬁ@ Maienhi bi tion of

'H 5-CT Bl('r61d| n’?l& (niY>) 1ae| |2B ?g3c1000| clgg)e 9. 81 d2. 54f 1200l

a6. 9493501 f 9. 84h3i 001 g! 34! 3301 h! ! 4nB. 21i 3_44n5. 71 j 2240~. 91k224p4.3112.5

- 4q212a3 1409 0dh s piiRpaziiieat 9. 42g2. 84u7. 02h114v4. 32i 5. 44x5. 47t 230Sal42u3! 03

a910Pi ndol ol *10p Table 1 ~ reference conpound " The corrpounds of the

inventio ve al n t t ake of serotonin
in the fgf‘{gi\'ﬁg’ﬁ‘g‘"?g’é‘? S'eepar%gﬁ ﬁga' 'Elot[g%llé@"&&tj?ﬁhrgptl on gf H S- HT Upt ake

I nto Rat crﬂbxaémyl)iynﬂﬂ@bpspmsdurémangombshmﬁbbaﬂnré Bescaibéd dboye for thiin~gs to
inhibit the accunulation of' HS-HI into who)e rat brain synaptosones is

det er ni ngp3rHiopiof | §1Hpdoldsdpjperazancper f or ned as

1-(3-Cyano-1H-indol-4-yl)piperazine,
A mixture of 1-(1H-indo)-4-yl)piperazine hydrochloride (1 g) and potassium

carbonate (2.9 g) in tetrahydrofuran (25 mL) and water (25 mL) was stirred for 15 min
followed by addition of a solution of di-t-butyl dicarbonate (2.3 g) m a 1:1 mixture of
tetrahydrofuran and water (20 mL). The mixture was stirred at 50 °C for 16 hours.
Standard work-up with ethyl acetate gave 1-t-butoxycarbonyl-4-(1H-indol-4-
yDpiperazine as a heavy oil (1.1 g).

The oil was dissolved in acetonitrile (50 mL) followed by dropwise addition of
chlorosulfonyl isocyanate (1 mL) at -20 °C. The mixture was kept at low temperature
dunng dropwise addition of dimethylformamide (5 mL) over 20 min. Finally, the
mixture was stirred for 30 min at 0 °C. An aqueous solution of sodium carbopate (30
ml) was added and the mixture stirred for 30 min. The organic phase was separated,

dned and concentrated. The resulting oil was purified by column chromatography



described by Hytte), J., Paychopharmacol ogy a978, 60, 13. Conpound

No. I nhi bition of Serotonin reuptake | Cso ~n~Conpound No. | nhi bition of
Serotonin reuptake | Cso ~n~l a313633| b29( ?3c46l c574a3601 d314f 14|

a4. 449231! 8. 24L711 912419501 h6.84 nB. 0l i nt 4n651 19 December 2002
j36040191k1804p2211nt4q342a2|4r122b6.94524202.34t9929224u932h2.S4v4.42|5.94
xnt 2t 398a19zu203a17Par oxetio0e~0.29 Taple 1 'reference conpound, nt = not

tested  fhRPERIPREEABAREndr 5 1) ABhRIOBLRLL BRI YIS Xy B, SOMTE of

t he conpotn e 1 NVentron has bee Tmate n vi Woned

5-11T7," rm@mfopngl)gipab&meewwwm(ms gy ansfected HeLa hells (HA7). In this
t est 5 HT", antagonl stic activi t%nare estimated by neasuri ng the ability of
the conpolirds! was digselygdhi rzethtmvé( HTM%@REE'@WW&‘F”GMWH (HrmLpwakol i n

ot hod OB SRy ebitar e Baio g ARLRETF RS fallifie | 555 35 575

Some of tHfefPIE ds of the invention have al so been tested for theirin
vivo effect on S-HI", receptors in the assay described by Sanehez. C Ei
al., EBur. J. Pharmacol.) | 996, 31 S, pp 24S. In this test antagonistic

effects of test conmpounds are determ ned by nmeasuring the ability of the
t est conﬂ&x@&@ﬁiﬂﬂiﬁmﬂ%@‘im i nduced S-HT syndrone. The conpounds of
t he presgn E Vi upt ake
i bt ¢ ofo ol REL L SRIEREnS YT MIRAE A aplntla e ThePRETAARBG U B OO0 e
of the lﬂU@@):h@éiraﬂy&ofd?ﬂi ©bank) wanaderdiepwiss Blaltusgepsioh bEsddigat ment  of
di seases and di sorders responsive io the inhibition of serotonin re-uptake

and ant agﬂindsm%gaétlﬁm’otrymatal@Jkﬁﬁwnsr@&evtmdm@lrmw@@kb@p@ml ve to the
i nhibition of serqtonin r

tak ar.e we t_and include
affecti VMRl rs'é'UEﬁ?%{ §§P8ﬁ°’“{b%’&fg%gn'i[§ %@g'ﬁﬂ’bﬁ”solrderg
| ncl udi ngy Qﬁﬂﬁ)ﬁ% gﬂMhE} %a@'&ﬁig FRpwARIARGGiInd IS &K The MBRATSwhY © Co”p“' sive
xpl al ned above,

di sorder, the antagofistic activity at S-

recept or;mum‘d ohhﬁce;wmatmd;Sveaﬂ)ytshadardmrlt-upvmh sthpr ®diatd @iding@anefpnt er act t he
negative feed back nmechani sm i nduce }/ the inhibition of serotonin

reupt ake” lq*hwawégehwéla%c@?m@egraahy(e : heplapgieHvd pectate 83Ad% expected to

i mprove tb6GkvQibd £l EratiROLDLT Lip ivity of the
corrpoun% f)t %e ?"rflvgnt Pﬁﬁﬂﬂ?%lgﬁ%gﬂ%ouﬁc@ﬁag ’E?aél)rﬁed‘ ﬁ}e‘?}ln are therefore
consi derk oi)@vabexspﬂvctd iquhahdnp] (J§eﬂ,|j ands shiastedanbebn of H&l in diathykedi canent s
for the treﬁt nment of depression. The coggounds may al so be useful for the

t r eat neibebflOfEl) 2es pdded. W‘?F{:ﬂ"e??ef%ﬂh ?ﬁ@d%’f"@"éa'ﬂ‘l')e > RETERINE, avai | abl e
SS12J' s g%ogf b

phar rracgﬁ]to f]%g %%%%ﬁ%%tl ns 1%%6}1){3 E‘%ﬁ’%gﬁﬂhgﬁhﬁg‘?ﬁ%@"g‘ég}? 1ev:%?by

convent coiealed b fillodioniand tthed mnacud-or exanpl e: Tabl ets nmay be prepared by

m xing the active ingredient with ordinary adjuvants and/or diluents and
subsequent|ly conpressing the mxture in a conventi onal tabletting nmachine.
Exanpl e com starch, potato starch,

tal cum %n’lgfé)”g‘giln #ﬂ%%&é%rgkéﬁe‘?yéﬁ F ose, guns, and the Like. Any

ot her api(LBendlys 1K indsld- jilppipﬁaz:mal I y used for such purposes such as
colourings, flavourings, preservatives etc. may be used provided that they
are conbht-Prgparewk tikindeb4adipingeazinggr edi ents. Sol utions for injections my be
prepared by dissolving the active ingredient and possible additives in a
part of the solvent for injection, preferably sterile water, adjusting the
sol uti gm mpdmiohwM@iqum)u-&ygrll,i,y,zatetrmmp,trmnsoI ution and filling in
suitable anpules or vials. Any suitable additive conventionally used in the
art may be added, such as tonicity agents, preservatives, antioxidants.

eicC. utic C tji.ons o his inventi nort se which are
manufa u‘ﬁ‘g nﬁ%ﬁ%?%‘ﬁ@@%ﬁ%‘g)ﬂﬂl é’“f‘h’()hﬁ'ﬁ'f‘l}ﬁpr{%"ﬁgvﬁiﬁ‘i‘zﬁ tered by any
sui t abhgiuspendion oﬁmmsev%%h&alon £5¢) anﬁrm:x%u&%an%éf 200351 es,
povvders syrups, ete., or parenterally i'n the formof solutions for

i nj ect iab?0 °CFdrﬂep$tepag lfargSOsumhhtr,mlmmsMas ooddd toed (Blﬁﬁsanmhllcd known in the art
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and nost preferably about 0.1 to 50 ng of the active conpound of the

i nvention.
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The product was dissolved in dry tetrahydrofuran (500 mL), cooled to -78 °C, and
treated dropwise with 1.6 M BuLi in hexane (154 mL). After stiming for 30 min at -78
°C, a solution of 1-carbethoxy-4-piperidone (18.2 mL) in tetrahydrofuran (200 mL)

was added dropwise followed by stirring for 16 h under slow raise in temperature to
room temperature. Standard work-up with diethy) ether gave and o1} which was
purified by flash chromatography (eluent: heptane/ethyl acetate/triethylamine 6:3:1)
giving 1-(t-butyldimethylsilyl)-4-(1-carbethoxy-4-hydroxy-4-piperidinyl)-1H-indole
as a crystalline compound (20.5 g).

Treatment of this product with trifluoroacetic acid (15 mL) in methylene chloride (250
mL) at 0 °C for 20-30 min (reaction is followed by thin layer chromatography on
silica gel, elient ethyl acetate/heptane/triethylamine 10:9:1). Addition of 2 M sodium
hydroxide, separation of the organic phase, drying, and removal of solvent in vacuo
gave an oil, which was purified by flash chromatographt (eluent as mentioned above
for TLC) giving 1-carbethoxy-4-(1H-indol-4-y})-1,2,3,6-tetrahydropyridine (9.1 g) as

a crystalline material.
Treatment with potassium hydroxide (5 g) in ethanol (150 mL) with a small amount of

water (2 mL) at reflux for 3 days gave after standard work-up the titel compound as a

yellow oil (4.5 g).

C. Preparation of 5-fluorobenzofuran-3-acetic acid.

A solution of 5-fluorobenzofuran-3-carboxylic acid (56 g) and saturated etheral
solution of hydrochloric gas (300 mL) in methanol (600 mL) was stired for 16 h at
room temperature. Further etheral HCl was added (300 mL) followed by stirring for
24 h. Concentration in vacuo gave a dark cryslalline material, methyl 5-
fluorobenzofuran-3-carboxylate (58 g).

Lithium aluminium hydride (15 g) was suspended in tetrahydrofuran (400 mL) under
a nitrogen almosphere followed by dropwise addition of a solution of methyl 5-
fluorobenzofuran-3-carboxylate (58 g) in tetrahydrofuran (300 mL). The temperature
mcreased to 55 °C during the addition. Afier stirnng for 2 h the reaction was

quenchcd succesively with water (30 mL), 15% aq. sodium hydroxide (15 mL), and
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treated with a saturated etheral solution of hydrochlonc gas (350 mL) and stirred for
16 h at room temperature. The mixture was concentrated in vacuo and standard work-
up with diethyl ether/water gave methyl 5-flnorobenzofuran-3-ylacetate (9.4 g) as an
oil.
The obtained methyl ester was dissolved in methanol (200 mL) and 6 M aq. sodium
hydroxide (400 mL) was added followed by stimnng for 16 al room temperature.
Organic solvent was removed in vacuo followed by acidification with 6 M
hydrochlonc acid. Standard work-up with ethyl acetate gave 5-fluorobenzofuran-3-

ylacetic acid (9.2 g) as a crystalline material.

The following benzofuran-3-acelic acids were prepared analogously:
2-Methyl-4,5,6,7-tetrafluorobenzofuran-3-acetic acid
Benzofuran-3-acetic acid

+ 6-Methylbenzofuran-3-acelic acid
5-Methylbenzofuran-3-acetic acid
4-Methylbenzofuran-3-acenc acid



3-[4-(IHIndol-S-yl )-3, 6-dihydro-2H pyridin-I-ylnmethytJ-1Hindazole. 2. A
conpound according to claim1l wherein Ais a group having the fornw a 19
Decenber 2002 SO. i R~ RS Rs wherein X, Y, the dotted lines and R- R6 are
as defined in claiml. 3. A conpound according to claim nberR2002 a

group having the formula R RS (11A) R~ RS Ro Re R~ R~ RS RS RO R~ R~ O Rs
Rb wherein R3 to R and the doiied Iigéas are as defined in claim2. R6 R6 R

RS
7-Chiorobenzofuran-3-acetic acid

5-Chlorobenzofuran-3-acetic acid

5-Flnorobenzofuran-3-propionic acid and -butanoic acid, respectively, were prepared
by chain prolongation procedures analogously lo the procedure described above.

6-Chloroindazol-3-acetic acid was prepared according to J. Med. Chem. 35 (1992)

2155.
3-(6-Fluorobenz( 1,2]isoxazol-3-yl)propionic acid was prepared according to Drug

Design Discov. 8 (1992) 225.

Preparation of the compounds of the Invention

Example 1

A mixture of 2-(3-benzofuranyl)acetic acid (0.95 g), 1-(1H-indol-4-yD)piperazine (1.3
g), and N,N-dicyclohexylcarbodiimide (1.3 g) in a mixture of dry tetrahydrofuran (50
mL) and dry dimethylformamide (10 mL) was stirred for 16 h at room temperature.
Filtration and removal of solvent in vacuo gave an oil which was purified by flash
chromatography (eluent: ethyl acetate/heptane/triethylamine 10:9:1) giving 1-(3-
benzofurany)methylcarbonyl-4-(1H-indol-4-yl)piperazine (0.5 g) as an oil.

The o1l was dissolved in fetrahydrofuran (20 mL) and treated with a suspension of
lithium aluminium hydride (0.26 g) in tetrahydrofuran (20 mL) at room temperafure
under a nitrogen atmosphere followed by reflux for 4 hours. The reaction mixture was
cooled to 0 °C and treated subsequently with water (1 mL), 15% aq. sodium
hydroxide (0.5 mL), and water (2.5 mL). After stirring for 30 min the mixture was
filtered and concentrated. The remaining oil was dissolved in acetone followed by
addition of oxalic acid and filtration, giving the title compound as a crystalline
materia) (0.4 g). Mp 130-32 °C. ’H NMR (DMSO-d,): 3.05-3.15 (m, 2H); 3.15-3.30
(m, 6H); 3.35 (s, 4H); 6.45 (s, 1H); 6.55 (d, 1H); 7.00 (1, 1H); 7.10 (d, 1H); 7.20-7.40
(m, 3H); 7.60 (d, 1H); 7.75 (d, 1H); 7.90 (s, 1H); 11.10 (s, 1H). MS m/z (%): 346

(MHH, 3%), 214 (31%), 199 (19%), 171 (14%).
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1b, I-(3-Benzofuranylmethyl)-4-(1H-indol-4-yl)piperazine, oxalate.

Mp 226-28°C. '"H NMR (DMSO-d,): }.10-3.20 (m, 4H); 3.20-3.40 (m, 4H); 4.25 (s,
2H); 6.40 (t, 1H); 6.45 (d, 1H); 7.00 (t, 1H); 7.10 (d, 1H); 7.25 (dt, 1H);

7.30-7.45 (m, 2H); 7.65 (dd, 1H); 7.95 (dd, 1H); 8.15 (s, 1H); 11.10 (s, 1H).

MS m/z (%): 332 (MH+, 10%), 158 (10%), 131 (100%).

1¢, 1-(2-(5-Fluoro-3-benzofuranyl)ethyl)-4-(1H-indol-4-yl)piperazine, oxalate.

Mp 196-97 °C, 'H NMR (DMSO-d,): 3.05 (t, 2H); 3.20-3.45 (m, 10H); 6.44 (s, 1H);
6.50 (d, 1H); 7.00 (1, 1H); 7.10(d, 1H); 7.20 (dt, 1H); 7.30 (1, 1H); 7.55-7.65 (m, 2H);
8.00 (s, 1H); 11.12 (s, 1H), MS m/z (%) : 364 (MH+, 7%), 214 (42%), 199 (20%),

171 (14%).

10, I-(4-(5-Fluoro-3-benzofuranyl)-1-butyl)-4-(1H-1ndol-4-yl)piperazine,
dihydrochloride.

Mp 241-44°C, "H NMR (DMSO-d,): 1.65-1.95 (m. 4H); 2.70 ((, 2H); 3.15-3.40 (m,
6H); 3.60 (4, 21); 3.70 (d, 2H); 6.50 (s, 1H); 6.55 (d. 1H): 7.00 (1, 1H); 7.10 (4, 1H);
7.15 (dt, 1H); 7.30 (t, 1H); 7.45-7.60 (m, 2H); 7.90 (s, 1H); 10.95 (b, 1H); 11.20 (s,
1H). MS m/z (%): 392 (MH?, 90%), 234 (19%), 199 (23%), 163 (49%), 131 (11%).

e, I-(2-(1H-indol-3-yl)ethyl)-4-(1H-indol-4-yl)piperazine, hemioxalate.

Mp 167-69 °C, '"H NMR (DMSO-d,): 3.05 (s, 4H); 3.15 (s, 4H); 3.30 (s, 4H); 6.40 (s,
1H); 6.50 (d, 1H); 6.90-7.15 (m, AH); 7.25 (dd, 2H); 7.35 (d, 1H); 7.60 (d, 1H); 10.90
(s, 1H); 11.10 (s, 1H). MS m/z (%): 345 (MH+, 5%), 199 (13%), 144 (54%), 107

(9%).

11, 1-(3-(1H-indol-3-yl)-1-propyl)-4-(1H-indol-4-yljpiperazine, oxalate.
Mp 198-204 °C. 'H NMR (DMSO-d,): 2.05 (qv, 2H); 2.75 (1, 2H); 3.15 (t, 2H); 3.35
(s, 8H); 6.45 (s, 1H); 6.50 (d, 1H); 7.00 (1, 2H); 7.10 (1, 2H); 7.20 (d.1H); 7.25 (1, 1H);

7.35 (d, 1H); 7.55 (d, 1H); 10.85 (b, 1H); 11.15 (b, 1H)
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1g, 1-(4-(1H-indol-3-yl)-1-butyl)-4-(1 H-indol-4-yl)piperazine, oxalate.
Mp 189-93 °C. '"H NMR (DMSO-d,): 1.60-1.85 (m, 4H); 2.75 (1, 2H); 3.05 (1, 2H);
3.15-3.50 (m, 8H); 6.45 (s, 1H); 6.50 (s, 1H); 6.90-7.20 (m, 5H); 7.30
(s, 1H); 7.35 (4, 1H); 7.55 (d, 1H); 8.20 (b, 2H); 10.90 (s, 1H); 11.20 (s, 1H).

1h, J-(3-(3-Fluoro-3-benzofuranyl)-1-propyl)-4-(1H-indol-4-yl)piperazine,
dihydrochloride.

Mp 230-34 °C. '"H NMR (DMSO-d,): 2.20 (qv, 2H); 2.75 (t, 2H); 3.20-3.30 (m, 2H);
3.30-3.45 (m, 4H); 3.55-3.80 (m, 4H); 6.55 (s, 1H); 6.65 (d, 1H); 7.00

(1, 1H); 7.10-7.20 (m, 2H); 7.30 (1, 1H); 7.50-7.65 (m, 2H); 7.95 (s, 1H); 11.25 (s,
1H); 11.40 (b, 1H). MS m/z (%): 378 (MH+, 70%), 220 (26%), 199 (25%), 177

(18%), 159 (100%).

13, I-(2-(2-Methyl-4, 5,6, 7-tetrafluoro-3-benzofuranyl)ethyl)-4-(1 H-indol-4-
yl)piperazine, dihydrochloride.

Mp 181-87 °C. '"H NMR (DMSO-d,): 2.50 (s, 3H); 3.15-3.50 (m, 8H);

3.65-3.85 (m, 4H); 6.50 (s, 1H); 6.60 (t, 1H); 7.05 (t, 1H); 7.15 (d, 1H); 7.35 (d, 1H);
11.20 (s, 1H); 11.75 (b, 1H). MS nv/z (%): 414 (MH+ - F, 13%), 396 (11%), 214

(72%), 199 (23%), 195 (34%), 159 (26%).

1j, 1-(2-(3-Indazolyl)ethyl)-4-(1H-indol-4-yl)piperazine, oxalate.

Mp 149-51 °C. '"H NMR tDMSO-ds): 3.05-3.15 (m, 4H); 3.15-3.20 (m, 2H); 3.20-3.35
(m, 6 H); 6.40 (s, 1H); 6.50 (d, 1H); 7.00 (1, 1H); 7.05 (d, 1H); 7.10 (t, 1H); 7.25 (s,
1H); 7.35 (1, 1H); 7.50 (d, 1H); 7.80 (d, 1H); 11.10 (s, 1H). MS m/z (%): 346 (MH+,

40%); 199 (80%); 144 (100%).

1k, 1-(2-(6-Chloro-3-indazolyl)ethyl)-4-(1 H-indol-4-yl)piperazine, oxalate.

Mp 255-58 °C. "H NMR (DMSO-d,): 3.10-3.15 (m, 4H); 3.15-3.20 (m, 2H); 3.20-3.30
(m, 6H); 6.40 (s, 1H); 6.50 (d, 1H); 7.00 (1, 1H); 7.10 (d, 1H); 7.15 (d, 1H); 7.25 (s,
1H); 7.55 (s, 1H); 7.85 (d, 1H); ). MS m/z (%): 380 (MH+, 100%), 214 (30%), 139

(50%).
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11, 1-(2-(7-Cyano-1H-indol-3-yl)ethyl)-4-(1H-indol-4-yl)piperazine, oxalate.

Mp 241-43 °C. 'H NMR (DMSO-d,): 3.15 (t, 2H); 3.30 (1, 2H); 3.30-3.50 (m, 8H);
6.45 (s, 1H); 6.50 (d, 1H); 7.00 (1, 1H); 7.10 (d, 1H); 7.20 (1, 1H); 7.30 (s, 1H); 7.50
(s, 1H); 7.60 (d, 1H); 8.00 (d, 1H); 11.15 (s, 1H); 11.90 (s, IH). MS m/z (%): 370

(MH+, 100%), 214 (28%), 156 (42%).

Example 2

2a,_]-(2-(6-Chloro-1H-indol-3-yl)ethyl)-4-(1 H-indol-4-y)piperazine, oxalate.
A solution of 6-chloro-1H-indole (15 g) in diethyl ether (300 mL) was cooled to 0 °C
and treated with a solution of oxalyl chloride (9.4 mL) in diethyl ether (30 mL). The

mixture was stirred for 16 hours at room temperature. Filtration gave 2-(6-chloro-1H-
indo}-3-yl)-2-oxoacetyl chloride as a crystalline matenal (15.5 g).

A part of this product (2.5 g) was dissolved in dry tetrahydrofuran (25 mL) and added
dropwise to a solution of 1-(1H-indol-4-yl)piperazine (1.4 g)‘and triethylamine (15
mL) in tetrahydrofuran (100 mL). After stirming for 16 hours the reaction mixture was
concentrated in vacuo. The remaming oil was purified by flash chromatography
(cluent: ethyl acetate/methanol/triethylamine 85:10:5) giving 1-(2-(6-chloro-1H-indol-
3-yb-1,2-dioxoethyl)-4-(1H-indol-4-yl)piperazine (1.6 g) as a crystalline material.
This product was suspended in tetrahydrofuran (25 mL) and added dropwise to a
suspension of lithium aluminium hydride (1.5 g) in tetrahydrofuran (50 mL). The
mixture was refluxed for 4 hours and cooled to 0 °C followed by subsequent addition
of water (3 mL), 15% aq. sodium hydroxide (1.5 mL), and water (7.5 mL). Filtration
and standard work-up gave a yellow oil which was converted to the title oxalate salt
(1.5 g) from an acetone solution by addition of oxalic acid. Mp 229-31 *C. '"H NMR
(DMSO0-d,): 3.10 (t, 2H); 3.25-3.55 (m, 10H); 6.45 (s, 1H); 6.50 (d, 1H); 6.90-7.10
(m, 3H); 7.25-7.35 (m, 2H); 7.45 (s.1H); 7.65 (d, 1H); 11.12 (s, 2H), MS m/z (%):
379 (MH3, 18%), 214 (16%), 199 (17%), 178 (16%), 143 (13%).

The following compounds were prepared analogously:
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7.35 (m, 2H); 7.70 (dd, 1H); 8.00 (dd, 1H); 11.00 (s, TH). MS mvz (%): 379 (M,
10%), 178 (100%), 159 (24%).

The following compounds were prepared analogously:

4L, 1-(2-(1 H-Indol-3-yl)ethyl)-4-(6-methoxycarbonyl-1H-indol-4-yl)piperazine,

oxalate.
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4q, 1-(1H-Indol-4-yl)-4-(2-(5-methyl-3-benzofuranyl)ethyl)piperazine, hydrochlaoride.
Mp 258-60 °C. 'H NMR (DMSO-dy): 2.40 (s, 3H); 3.15-3.55 (m, 8H); 3.65-3.80 (m,
4H); 6.50 (d, 1H); 6.60 (d, 1H); 7.00 (1, 1H); 7.15 (d, 1H); 7.20 (4, 1H); 7.30 (1, 1H);
7.45 (d, 1H); 7.60 (s, 1H); 7.90 (s, 1H); 11.20 (s, 1H). MS nv/z (%): 360 (MH+, 10%),
214 (97%), 143 (100%).

A4rx, I-(1H-Indol-4-yl)-4-(2-(4-methyl-3-benzofuranyl)ethyl)piperazine, oxalate.

Mp 204-6 °C. 'H NMR (DMSO-d): 2.05 (s, 3H); 3.30-3.50 (m, 12H); 6.45 (d, 11);
6.50 (d, 1H); 6.95-7.05 (n, 2H); 7.10 (d, 1H); 7.20 (1, 1H); 7.30 (1, 1H); 7.40 (3, 1H);
7.85 (s, 1H); 11.10 (s,1H). ). MS m/z (%): 360 (MH+, 23%), 214 (81%), 199 (100%),
143 (53%).

4s, 1-(3-(5-Fluoro-3-benzofuranyl)-1-propyl)-4-(1H-indol-4-yl)-1,2,3,6-
tetrahydropyridine, fumarate.

Mp 183-85 °C. "H NMR (DMSO-d,): 1.70-2.00 (m, 2H); 2.40-2.90 (m, 8H); 3.20-3.35
(m, 2H); 6.00-6.10 (m, 1H); 6.55 (s, 1H); 6.60 (s, 2H); 6.90 (d, 1H); 7.05 (¢, 1H); 7.15
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6.50 (d, 1H); 7.00 (1, 1H); 7.10 (d, 18); 7.30 (t, 1H); 7.40 (dd, 1H); 7.65 (d, 1H); 7.90

(s, TH); 8.00 (s, 1H); 11.10 (s, 1H). MS m/z (%): 380 (MH+, 50%), 214 (100%), 143

(80%).

4u, J-(1H-Indol-4-yl)-4-(2-(6-methyl-3-benzofuranyl)ethyl)piperazine, oxalate.

Mp 190-92 °C. 'H NMR (DMSO0-4d,): 2.10 (s, 3H); 3.10 (t, 2H); 3.25-3.50 (m, 10H);
6.45 (d, 1H); 6.50 (d, 1H); 7.00 (1, 1H); 7.10 (t, 2H); 7.30 (1, 1H); 7.40 (s, IH); 7.65

(d, 1H); 7.80 (s, 1H); 11.15 (s, 1H). MS m/z (%): 360 (MH+, 14%), 214 (44%),143

(100%).

4y, I-(2-(7-Chloro-3-benzofuranyl)ethyl)-4-(1H-indol-4-yl)piperazine, hemioxalate.
Mp 216-18 °C. '"H NMR (DMSO0-d,): 2.85-3.15 (m, 8H); 3.15-3.40 (m, 4H); 6.40 (d,
1H); 6.50 (d, 1H); 7.00 (1, 1H); 7.05 (d, 1H); 7.25 (1, 1H); 7.30 (d, 1H); 7.45 (d, 1H);
7.75 (d, 1H); 8.00 (s, 1H); 11.05 (s, 1H). MS m/z (%): 380 (MH+, 13%), 199 (30%),

143 (100%).

4x, 1-(2-(4-Chloro-1H-indol-3-yl)ethyl)-4-(3-cyano- I H-indol-4-yl)piperazine,
hemifumarate.

Mp >250 °C. '"H NMR (DMSO-dy): 2.65-3.00 (m, 6H); 3.00-3.30 (m, 6H); 6.60 (s,
1H); 6.75 (dd, 1H); 6.90-7.10 (m, 2H); 7.10-7.25 (m, 2H); 7.25-7.40 (m, 2H); 8.20 (d,
1H); 11.20 (s, 1H); 12.10 (s, 1H). MS mv/z (%): 404 (MH+, 14%), 224 (15%), 184
(18%), 143 (100%).
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5a, 1-(2-(6-Chloro-1 H-indol-3-yi)-4-(1 H-indol-4-yl)piperidine.
A solution of compound 2g (0.5 g) was dissolved in glacial acelic acid. Platinum

calalyst (10% on charcoal, 10 mg) was added and the mixture hydrogenaled in a Parr

apparatus under 3 atmospheres of hydrogen gas for 16 hours. Filtration and removal
of solvent gave the title compound as a crystalline material (0.4 g). Mp 205-6 °C. '"H
NMR (DMSO-d,):1.75-1.90 (m, 4H); 2.10-2.20 (m, 2H); 2.60-2.70 (m, 2H); 2.85-2.95
(m, 3H); 3.15 (d, 2H); 6.50 (s, 1H); 6.80-6.90 (m, 2H); 6.95-7.10 (m, 2H); 7.20 (s,
1H); 7.30 (s, 1H); 7.40 (s, 1H); 7.55 (d, 1H); 10.90 (s, 1H); 11.00 (s, 1H). MS m/z
(%): 378 (MH+, 18%), 178 (100%), 143 (47%).

Pharmacological Tesiing

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:

Inbibition 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 filtration through Unifilter GF/B filters on a Tomtec Cell

Harvester. Filters were counted in a Packard Top Counter. The results obtaned are

presented in table 1:
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1i 3.4 4n 57
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2a 3.4 4r 10
b 11 4s 16
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2t 230 52 14 ]
Zu 310 ]
3a 910 Pindolol* 100

Table 1 ~reference compound

The compounds of the invention have also been tested for their effect on re-uplake of

serolonin in the following test:
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| Compound Inhibition of Compound Inhibition of
No. Serotonin reuptake No. Serotonin renptake
I1C,, (nM) 1C,, (nM)

1a 31 3b 33

1b 290 3¢ 46

lc 57 4a 360

1d 3] 4f 14

1e 4.4 4g 23

1y 82 4h 71

1g 12 1 950

1h 6.8 4m 3.0

1i nt ] 4n 65

1j 360 40 | 19

1 150 T 4p 22

1 nl — aq | 34

2a 21 4r 1z
2b 6.9 4s 24

T 2¢ 23 4t 99

2g 22 4u 93

2h 2.5 4y 4.4

2i 5.9 4x nt

2t 39 S5a 19

Zn 20

3a 17 | Paroxetine* 0.29

Table 1 reference compound, nt = not tested
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induced cAMP accumnulation. The assay was performed as a modification of the

method described by Pauwels, P.J. et al, Biochem. Pharmacol. 1993, 45, 375.

Some of the compounds of the invention have also been tested for their inn 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,, recéplors. The compounds of
the invention are therefore considered nseful for the treatment of diseases and
disorders responsive 1o the inhibition of serofonin 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 and panic disorder, obsessive

compulsive disorder, etc.

As explained above, the antagonistic activity at 5-HT,, recepfors of the compounds of
the invention is predicted to counteract the negative feed back mechanism induced by
the inhibition of serotonin reuplake. The antagonistic effect at 5-HT,, receptors is

thus expected to improve the effect of the serotonin reuptake inhibiting activily of the

compounds of the invention.

The compounds as claimed herein are therefore considered to be particularly useful as
fast onset of action medicaments for the treatment of depression. The compounds

may also be useful for the treatment of depressions which are non-responsive to

currently available SSRI's.
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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 tabletling machine. Examples of adjuvants or diluents
comprse: com starch, potato starch, talcum, magnesium stearate, gelatine, la;:tosc,
gums, and the Jike. Any other adjuvants or additives usually used for such purposes
such as colounngs, 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, elc.

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, elc., or parenterally
in the form of solutions for injection. For preparing such compostlions, methods well
known in the art may be used, and any phammaceutically acceptable camiers, 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 100 mg. The total daily

dose is usnally 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.
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ndicate optional bonds and

wheren Wis N, C,CHor COH ard the dotted lines 1

wherein A is a group having the formula

(HA)

CR*, CHR™ N, NRP®, O, or S. where R is as defined for R’ 10

where R'"1s 35 defined for

wherein X 18
R below;

R? below, and
vy is CR?, CHR™, N, NR®, O, or S, where R* is as defined for R to R’ below

and where R”” is as defined for R'® below, and

the doited lines indicate optional bonds;

provided that X and Y are not both O of S;
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(1B)

wherein X is CR', CHR'", N, NR™, O, or S, where R'* is as defined for R® to

R’ below, and where R'®is as defined for R'® below;

Uis C, CH, or N; and

the dofted Iines indicate optional bonds; or

A is a group having the formnla

(HC)

wherein U is C, CH, or N;

Y is CR*, CHR?, N, NR?®, O, or S, where R* is as defined for R? to R® below

and where R?® is as defined for R' below; and

the dotted lines indicate optional bonds;

nis0,1,2,3, 4, or5,andmis0,1,2,3,4,0r5;
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R’-R’ and R" to R" are independently selected from hydrogen, halogen, cyano, nitro,
C,.calk(enfyn)yl, C,_, alkoxy, C, calkylthio, hydroxy, hydroxy-C, (-alkyl,
C, .-alkoxycarbonyl, C, ,-cycloalk(en)yl, C, ;-cycloalk(en)yl-C, (-alk(en/yn)y),

C, alkylcatbony),  phenylcarbonyl,  halogen  substituted  phenylcarbonyl,

trifluoromethyl, trifluoromethylsulfonyloxy, C, 4 alkylsulfonyl, aryl and heteroaryl,
and/or two adjacent groups taken from R’ - R” may together form a methylenedioxy

group,
and/or two adjacent groups R’ - R’ may together form a cyclopentyl or cyclohexyl

ring which may be substituted with one or more methyl groups,
and/or one of R’-R” may alternatively be a group -NR”R'* wherein R" is as defined
for R" below and R' is hydrogen, C,alk(en/'yn)yl. C,,-cycloalk(en)yl, C,,-
cycloalk(en)yl-C, ¢ alk(en/yn)yl, aryl, heteroaryl, aryl-C,, alkyl, or heteroaryl-C, (-
alkyl;

R'is

¢ hydrogen, C, alk(en/yn)yl, C,,-cycloalk(em)yl,  C, ;-cycloalk{en)yl-C, ,-
alk(en/yn)yl, aryl, heteroaryl, aryl-C, ,-alkyl, heteroaryl-C, ,-alkyl, acyl, thioacyl,
C, s-alkylsulfonyl, trifluoromethylsulfonyl, arylsulfonyl, or heteroarylsulfonyl;
R"VCO- wherein V is O or S and R" is C, (-alk(en/yn)y), C, ,-cycloalk(en)yl,
C, ;-cycloalk(en)yl-C, ,-alk{en/yn)yl, aryl, or heteroaryl; or
a group R"R'’NCO- or R*R'’NCS- wherein R'® and R’ are independently selected
from hydrogen, C, -alk(enfyn)yl, C,,-cycloalk(en)yl, C,,-cycloalk(en)yl-C, -
alk(en/yn)yl, heteroaryl, or aryl, or R' and R"” together with the N-atom to which
they are linked, form a pyrrolidinyl, piperidinyl, morpholinyl, or perhydroazepin
gTOUp;
or an acid addition salt thereof, with the proviso that the compound of Formula I is not
3-{4-(1H-Indol-5-yl)-3, 6-dihydro-2H-pyridin-1-ylmethyl]-1 H-indazole nor 7-chloro-
3-[4-(1H-Indol-5-y! )-3, 6-dihydro-2H-pyridin-1-ylmethyl]-1 H-indazole.

2. A compound according to claim I wherein A 1s a group

having the formula
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wherein X, Y, the dotted lines and R*- R® are as defined in claim 1.

3. A compound according to claim 2 wherein A 1s a group

having the formula

R3

wherein R® 1o R® and the dotted lines are as defined in claim 2.
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or

wherein R? to R® and the dotted lines are as defined in claim 3.

5. A compound according to claim 1 having the formula

R® R

N—{CH},—Z—{CH}n—A

an

wherein R7to R, W, A, Z , n, m and the dotted lines are as defined in claim 1.

6. A compound according to claims } to 5 wherein Z isCH,and n+mis 0,1, 2,
3,4,5, 0r6.
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8. A compound according to claim 1 having the formula
N——(CHp}y—Z——{CH)p—A

Q)

wherein R” to R, W, Z , n, m and the dotted lines are as defined in claim 1 and Aisa

group having the formula

(NA)

wherein X, Y, the dotted lines and R>-R® is as defined in claim 1.

9. A compound according to claim 8 wherein A is a group having the formula
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wherein R? to R® and the dotted line is as defined in claim 8.

10. A compound according lo claim 9 wherein A 1s a group having the formula
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or

wherein R’ to R® and the dotted line is as defined in claim 9.

11. A compound of claims 1-10 whereinZis CH,andn+mis 0, 1,2, 3, 4, 5, or 6
and R>-R’ and R"-R" is hydrogen, halogen, cyano, nitro, C, -alkyl, C, ;-alkoxy
hydroxy, hydroxy-C, ¢-alkyl, C, c-alkoxycarbonyl and trifluoromethyl; and R* is

hydrogen.

12. A compound according to claim 8 -11 wherein W is N.

13. A compound according to claim 1 which is
1-(2-(3-Benzofuranyl)ethyl)-4-(1H-indol-4-y})piperazine,
1-(3-Benzofuranylmethyl)-4-(1H-indol-4-yl)piperazine,
1-(2-(5-Fluoro-3-benzofuranyl)ethyl)-4-(1H-indol-4-yDpiperazine,
1-(4-(5-Fluoro-3-benzofuranyl)-1-butyl)-4-(1H-indol-4-yDpiperazine,
1-(2-(1H-Indol-3-yl)ethyl)-4-(1H-indo}-4-y})piperazine,
1-(3-(1H-Indol}-3-yl)-1-propyl)}-4-(1H-indol-4-y})piperazine,
1-(4-(1H-Indol-3-yl)- 1-butyl)-4-(1 H-indol-4-yl)piperazine,
1-(3-(5-Fhioro-3-benzofuranyl)-1-propyl)-4-(1H-indol-4-yl)piperazine,
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to 13 or a pharmaceutically acceplable acid addition salt thereof and at least one

pharmaceutically acceptable carrier or diluent.

I5.  The use of a compound according fo claims | to 13 or a pharmaceutically
acceplable 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.

16.  The use of a compound according to claims 1 to 13 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 and panic disorder and obsessive compulsive

disorder.



