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Title: SUBSTI TUTED PHENYL Pl PER. AZI NE DERI VATI VES, THEI R PREPARATI ON AND
USE [err] [err] Abstract: The present invention provi des2féngasirdes of
forrmula (1): wherein Rerr]-Rerr], X, Y, Z, n and mare defined in the
appl i cati on-WR&ESApounds of the invention have affinity fREFI/DEKGQQO0721
5-HT[err][err] receptor. 27 August 2004 WO 01/49678 PCTI DKOO/ 00721

Substit ut edeé)ﬂhen_ﬁll - igqerazj ne derivatives, their preparation and use The
present i nvethbsl phanyl-pinsrazingslerivatives; their prenswation and wser azi ne
derivatives potently binding to the 5 HT1A receptor, pharnaceuti cal
conposi tions _containing these conpounds 5 and the use thereof for the
treat ment of Thearesghtinysn{iemrelateste noveli substifntsil phenyhbipdiagioe derivativestpotentlpf t he

conpounds ofy,; i ‘0N SemRLE ' eupt ake i nhibitors
and/or D10} {alﬁ%gorr}éggg—tnlg’%e?éﬁ?ﬁés CONsi e?%%got%{g%%&ﬁlar"t" ROrETYRIER Ul for
t he treat nnmddlie usddipred Sirdie eatmeps pEivdsingpsychixtiRaoidgeanolugicAl disdoliérniMaly and
phar macol ogi studi e ve shown that 5 HT1A agoni sts .and. partj.al

agoni st s ar@yﬁesceofjfﬂo“ﬁl% Q?ghee I?Yegg?%ﬁ f’ﬁ?)?o%ntrsﬁ'i‘?&@ﬂb‘iﬂ“é?]feé@?lg ﬁq‘t%'r ders
such as geneb#bj Kgmdamd ®¢ thus chsideda to banticnlaly wesfiEfor thehegmshtd conpul sive
di sorder, depression and aggression. 15 It has al so been reported that 5

| ATI A | i gandSPRSOHRPGRSENGFSi n the treatment of ischaemia. An overvi ew of
5-11T1A antagoni sts and proposed potential therapeutic targets for these
ant agoni sts based upon preclinical and clinical data are presented by
Schecht er 1@tBagkgromdaditot oni n, 1997, Vol .2, Issue 7. It is stated that

5- I—rrlA\ ant agoni sts may be useful in the treatnent of schizophrenia, senile

denentra, denentia associated with Al zheiner's disease, and in conbination
Wi th SSRI an€linieq) erdpharmecolgive! steditschavsshiown that SHIER 4 apeastsramst pacifal agonists

depr essi on. P I Ahi bit or re.weldl known anti.depressant drugs
and usef ul fégu%ﬁ%@gﬁ@ﬁt&ﬂ%geogaﬁ ycdlsordersmlc%asgenerahsecpanme%y

disorder, panic disorder, obsessive compulsive disorder, depression and aggression.

i5
H has also been reported that 5-HT) 4 ligands may be nseful in the treatinent of ischaemia.

An overview of 5-I-fI‘1 A antagonists and proposed potential therapeutic targets for these
antagonists based upon preclinical and clinical data are presented by Schechter et al.,
20 Serotornin, 1997, Vol.2, Issue 7. 1t is stated that 5-HT;a antagonists may be useful in the
_ treatment of -schizophrenia, senile dementia, dementia associated with Alzheimer’s disease,
) and in combination with SSRI antidepressants also to be useful in the treatment of

depression.

25 5-HT reuptake inhibitors are well known antidepressant drugs and usefial for the treatment
of panic disorders and social phobia.

The effect of combined administration of a compound that inhibits serotonin reuptake and a
IS-HTl A Teceptor antagonist has been evaluated in several studies (Tonis, R.B. et al.,, Eur. J,

30 Pharmacol., 1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p 1064-
1070, Blier, P. et al, Trends Pharmacol. Sci. 1994, 15, 220). In these studies, it was found
that combined 5-HT 4 receptor antagonists and serotonin reuptake inhibitors would produce
a more rapid onset of therapeutic action.



of panic disorders and social phobia. The effect of conbined adm nistration .
of a compound that inhibits serotonin reuptake and a 5-HT2AAuges 2004

antagoni st h eval uated in several studies (Inni s Eur .
30 Phar rracoL%l‘B%%ﬁB, p 195-204 and Gartside, S.E Fgrmi‘dm;%n

Pl zannacol . 1995, 11;5 p 1064- 1070, Blier,2P. et al, Trends Phar macol .

Sci . 1994, 15, éc%ﬁ&% E&“]fl | 5- HT1A
receptor ant ag ni sts an sero]§)H Pﬁtﬁ?%é}pf aEe %SQH ors ﬁg 'Hw'pr%cfuce a

nore rapid oewsiderl to berespasibledortbe amipsychatioceffiutstof Ae@dleptid. Tid sicticts of
PCT/ DKOO 00721 .2 Do pt o o.the dog ne D2 subfam |y
of receptor sgﬂﬁ?ﬁe%‘h (fx)-ggs ‘Eﬁ'ﬁgﬂy@% %‘Eﬁ‘sﬂﬁgosﬁg’f?sﬁnﬁgg%ﬁﬁ?é CEPEL Y chot i ¢
effects | of nkngval ﬁﬂfe idas fcofﬁ';h&veptod entsdonbed i thd sn?diﬂué@bﬁﬁﬂtﬁb Ki'&iugﬁowwl?t ch
primarily exert their effect via antagoni.sm o eceptors, are known to
be due 1o S?Fé”c"éﬁeléff%ﬂ%%‘ﬁp IpFHGPALR Area ofthe BrginaHess ShnsiishgR o 11

However, tmaﬁwf%earoguﬁﬁlb 19 rédeptot RAPEEIEVHR oK eRRDyRAmiddle
brain ot her than strl at um sugg}yst g t hat ant agoni sts *of the dopam ne D4

receptor wi | Fidpefenss, Shig syichotigj clpzapipe.sehich exps Bighey affini

:‘l)lruslﬁzlr?n:g @5#%@%@% sl#g%%i ng@ﬁ%yra% dﬁh@ﬁlect S (Van

Tol et al. Nb?ﬁ:l;é‘-mﬁ@@ﬂadwwﬁ@wlﬁa@hwﬁmmlmlﬂé%éﬂéhnmw%
16, 507- 52 .apd. Sapne 1 [ Ther. Patents 1998, 8, 383-393). A
nunber of q&%%"g?ﬁ%fs?“‘%ﬁ?%&@ﬁ%@rm ated to be selective D4 receptor

ant agoni sts (L- 745,879 and U 101958) have been shown to posses

anti psychot i ot ent h et har nacol o

1998, 135, 1947 ?M B’éﬁ ‘{“bﬁ%@’% g‘i”é’ﬁﬁ *%%‘Fagfsmﬁ{kse

conmpounds ar%@mﬁn@u%%m&m&% sdeB aipisydhdtic arbAdhGRaY
assays (Gazi et _ al Phar macol Jg) 124, 889-896 and g et al. Br.

J. Phar nacol 4 wbgvmmml%ﬁzé# 1ﬁﬂTPPWeHﬁWP‘@f= tpgenily it hggbgen thaht

cl ozapi ne, t | meclg&y g@% S
(Gazi et alISWtHBr Phar rralg‘ﬁolltld“% &@%tgg%%%% %g&(‘)ndlﬁggwggr?seque%%y@ #

| i gands, whi thar-karanmdl 1998, 124;:&35[-396 and Giakiset sl. Br- hﬁb@gmwlslw,lﬁjﬁl&ve

e o kAR B RO R A AR BN e

silent antagonists (Gazl et al. Br. J. Pharmacol. 1999, 128, 613-620).

20 Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, may have
beneficial effects against psychoses.

Dopamine D, antagonists may also be useful for the treatment of cognitive deficits (Jentsch
~ etal. Psychopharmacology 1999, 142, 73-84).
25
It has also been suggested that dopamine D4 antagonists may be useful to reduce dyskinesia
occurring as a result of the treatment of Parkinson’s disease with 1-dopa (Tahar et al. Eur. J.
Pharmacol. 2000, 399, 183-186). '

30 Dopamine D; receptors also belong to the dopamine D, subfamily of receptors, and they are
preferentially located in limbic regions of the brdin (Sokoloff et al. Nature, 1'990, 347, 146-

. 151), such as the nucleus accumbens, where dopamine receptor blockade has been
associated with antipsychotic activity (Willner Int. Clinical Psychopharmacology 1997, 12,
297-308). Furthermore, an elevation of the level of D; receptors in the limbic part of



et al. Psychopharmacol ogy 1999, 142, 78-84). 25 It has al so been suggested
t hat dopam ne D4 antagoni sts may be useful to reduce dyski Aédigust@edirri ng
as a result of the treatnment of Parkinson's disease with L-dopa (Tatar et
al. Bur. | WoaiMgedl . 2000, 399, 183-186). 30 Dopami ne D3 rRCEPKeN0§724| so
bel ong to the dopam ne D2 subfam |y of regeptors, and they are
preferentially located in |linbic regions of the brain (Sokoloff et al.

Nat ur e, 1990§°£WPM¢ brains) hassheeh reported éGmgvich vt 2k elechiSéans Psyshierre 198Baid,ne

receptor blo ﬁ% n ' it h ticpsyehotic.ackivit /1 | ner
Int. Cini ca?igas b@%ﬁ%ﬁ%&%&l ogg&kg%%& E’&-Q\%@)ﬁe %ﬁh’ﬁ%r nore: g&#g"e

el evati on of adtipsydhetiethempy,[eer afihe txirapyramidab sidt ieffeite o tclasdica? Anifpsgeiptic2004
WO 01/ 49678 PCTI ) 00721.. 3 schjzop nj c .brains s been reported
(Gurevi o ot S5 Rpich Pregily S5% (HaF Beediot, blishade® ob 25 cepiont (8Bt &t abo
recept or ast Rgehdghutmdarelpgy 1998, 13152106} Subviaeth: of It Bedin HebPdH Réviews 2000, 31,

ant i psychot i _} erapy, free of the extrapyrarnidal side effects of the

cl assi cal an 7p£f§7" éhot ic drugs, which primarily exert their effect by

bl ockade of D2 receptors (Shafer et al. 5 Psychopharnmacol ogy 1998, 135,

1-16; Schwartz et al. Brain Research Reviews 2000, 31, _277-287). MNoreover,
D3 recept or Mosonei s wsetersbipekade spsulinn ot slight simnwlatiomin the peféutanegtex

cortex (Mer g‘g@:@ﬂm@%bat -CArEH EP Bl 069625, 355%@7(36 whiﬁleog.gcf%e AT & be

benefici al agarl nst negati ve synptond and coghitive Icits assotr ated
wi t h schi 20 phegative sythptome dindi oognitivdosefivits easfiiatadt wifh nichizephrenia. r By eddittor)?
antagoni st-i pduced EPS (M .l .an et al . Eta J. . Phar . 97 2 R7 R9)
and o) not _ cOSRAEs, by St daf kefrsk 1Rt ARG S OB sl
Ther.t_2000, h.?%na_ gaz549ﬁn6?g, Rmd aq?emtﬂdt,caﬁ@ chahigeg G ipBéladti 'ndp(m@ﬂll_teitt_fa&. nf
an antipsychgtic drug c ative s ons_ and cognitijve

et i ts andPbasgred s Her. 2060 #%?’c}\}g%@f?ﬁe mgg&bﬁnﬁgowq%mmcqf to

BPS and hor naaltipethbiEe dmg Loita sbdite BR mgaive Siiphal andbsRitReWHRGRNSH dekRd
relevant in the treatnment of schizophrenia V%StOW et al. Current

Phar nmaceut c Bl anpgrayad sido offect profitpiwitipuespectig ERSand omgmpl chapgent s acting on
re

the 5-HTI A receptor, both agonists and antagonists, a

Dopamine D; agonists have also been considered relevant in the treatment of schizophrenia
(Wustow et al. Current Pharmaceutical Design 1997, 3, 391-404).

20 Accordingly, agents acting on the 5-HT14 receptor, both agonists and antagonists, are
believed io be of potential use in the therapy of psychiatric and neurological disorders and
T thus being highly desired. Furthermore, antagonists at the same time having potent serotonin
reuptake inhibifion activity and/or D, and/or D; activity may be particularly usefual for the
treatment of varions psychiatric and neurological diseases.

25 .
Structural similar compounds to the compounds of the present invention have been
described earlier. |
Thiophene derivatives are described in WO 9902516 as ligands for the 5-HT;4- receptor.
WO 9726252 describes piperazinyl derivatives as insecticides.

30 WO 9514004 describes substituted alkylamino-indole derivatives as 5-HTja ,5-HTip and 5-
HTip- derivatives.



believed to be of potential use in the therapy of psychiatric and

neur ol ogi cal disorders and thus being highly desired. FurdHsiayst2004
antagoni sts_at the sane tinme having potent serotonin reuptake inhibition
activity andP8198# and/ or D3 activity may be particul ar| yPGEREGVONEL  he
treatment of various psychiatric and neusol ogi cal diseases. 25 Structural

simlar co unds to the c ounds .of the present .invention have been
descri bed Bﬁ”@ﬁéeﬁﬂi%'ﬁﬂéﬁ?ﬁﬂ@w%?%@gwlﬁgm%ﬂwww%um as

| i gands f orbiad'e the BTHT)a réRFOPHAR high WRnd el PR ARRE i ' ﬁﬁ@&%ﬁ%
derivatives_as insectjcides. 30 V\BhQSl4004 descri Hésﬁgg’gﬂiﬂt ute !my(’f

al kyl ani no-tP?FGGP’é’PEFEdF‘\?anmh@wﬁﬂwmeﬁa%mwtenwmm&kat i ves
27- August ag%h\gga%ﬁ%aﬁ, gﬁ&%ﬁ% 7 I ow been found that
conpounds of a1 certai .-clags of enyﬁq-gdp%%rrglﬁ%e%&

5-HTi A reteptor with high affinities. Furthernore, it has been found that

many of tt’sqﬁﬁ ggp&qﬂ yve other highly beneficial properties as i.e.
n reuppgl%éﬂ&on

pot ent serotoni
and/or the RRoffERPLRLspedt L Rledine dipvention Accordi ngly, an aspect
of the present | mvent;on roaﬂg?%s %gl ?1%1\%féiég%sﬁr%%%vﬁggom@fm?‘ﬁgpg’gﬁ@‘}eéﬁl

|: .10 wher&mulzl epresents NH, NR'', 0 or S; R'' represents hydrogen,

rivatives bind to the

I'nhibition activity and/or affinity for the D4

For mul a

G .6-alkyl; R7 and e independently represengshydrogen, hal ogen, d.6-al kyl,

C3.s-cycl oal kyl, CN, CF3 or .- al koxy, per |[R7 and Rg together forma 5-
6- menbered aryl or heteroaryl 1) ene-ri ng, Y.represents
N, Cor CH thedotted line rep s an o&;'_jz))tn)ln pond; R6 and R6
represent H or Cl.6-al kyl; Re
R3 =4
< RA Rz
Rs
10

wherein Z represents NH, NR’”, O or S; R” represents hydrogen, Cy.¢-atkyl;

R” and R® independently represent hydrogen, halogen, Cy.¢-alkyl, Cs g-cycloalkyl, CN, CFs
or C; g-alkoxy; or R and R® together form a 5- or 6-membered aryl or heteroaryl fused to
15 the benzepering; '

Y repfesants N, Cor CH;

-the dotted line represents an optional bond;

R® and RY represent H or Cisalkyl;
20 X represents -O- or -S-

nis2,3,40r5;

' mis 2 or 3;

R’ R> R’ R* and R® are independently selested from a group consisting of hydrogen,

halogen, Cy¢-alkyl, C,.¢-alkenyl, C, ¢-alkynyl, Cs.g-cycloalkyl, aryl, hydroxy, hydroxy-C,.¢- -
25 alkyl, Cy.¢-alkoxy, C g-cycloalkoxy, Cy ¢-alkylsulfanyl, acyl, NRR™ wherein R® and R'®

independently represent hydrogen, Cy.¢-alkyl, C,.¢-alkenyl, C,.¢-alkynyl, Csg-cycloalkyl of

aryl; or R® and R'® together with the nitrogen to which they are attached form a 1-

or



20 X represents -0- or -5- n.is2,3,40r5; mis 2 or 3; R, R? R3, R4 and e
are independently selected froma group consisting of hydr&i’gfmg,ustmﬂélogen,
CL. 6-al kyl, C2.6-al kenyl, C2_6-al kynyl, C3.8-cycloal kyl, dr oxy,
hydr oxy- C1 ‘802!3'49&F5kyl Cl- 6- al koxy, C3-s-cycloai koxy, G sP(é{’RW‘E‘ﬁV%’lanyl,
acyl, NROR1O wherein RO and Rta i ndepergdent |y represent hydrogen

d-6-al kyl, C2,6-al kenyl Ci al kynyl , C3-s-cycl oal kyl or |; or RO and
R1 toget hermwpmyhé'l?ﬂ’?qdﬁg’ i h%“%ﬂeﬁﬁ‘nfhé‘,ml&@né’l tlélﬁmlﬂw 13 27 August
2004 VIO 01/i#98:081yREyReH 28 1 ﬂmm%hgyteﬁﬁthersubshtutedmthclf -alkyl;

pi peridiuyl, 1- horm i'peridiny erazinyl’ | honopi perazin
i m dazol yl OI-W.W ﬁémept Sﬂb@ltu‘wﬁr%fi’efﬁ together fgtm aking fisedip fbephﬂ!lﬂrﬁl@selected

substi t ut eds, %(}g 6cito of Of two adjacent substituents of Rr- RS

t oget her forma r ugp use to t he phenyl ring selected fromthe group
consi sting of wherein W.i sR-O or 5, and R @andRR' are hyRrogen or

d.6--al kyl: The corrpou(\ of the Nave |of|'|/ﬁr have~abfhni ty for the
5-HTI A receptor. Accordin >y one odi nent y be a cqnpound as above as
a nedi canent. |n anot her~aspéct ‘o#wt he ®r esent> nve {0Q; there is

-provi ded a pharmaceutical conposition conpFisi exd@t one conpound of

Fornmul a | b h I ccept abl e acird addition
SER RO B BAR 2 B %ﬁ%@ﬁﬁv&ﬁ%ﬁﬂfﬂ

salt there In a therapeutic and in conbination wth

one or nore phar maceutl caIIy acceptable carriers.or diluents. In yet

anot her aspect of t i nventi o ere provided, th e of a

conpound. o ieramprbd o thER Rlion Bt e iy R SRR EF e ner eot

for the rranm'émbadimeminaﬁbepbmmﬁ(emdbeedasprnmﬂa:ménton for the treatnent of

t he depression, psychosis, generalised anxiety disorder, panic disorder,

obsessi ve conpul sive disorder, inpulsive control disorder, alcohol abuse,

agression, In snmlaae mipact oﬁeanipfeeerd mvemto'nahers qujrahdqﬂhcphh:mwautimtd»msﬂibﬁ order.

Anot her ent%odl may, - | at e tc‘i) A e ? (I? c} e treatnent of diseases and
ﬁmpnsmg at tone compound o ormula as defined above ora p armaceu ically

di sorders i
acceptable acid addition salt thereof in a therapeutically effective amount and in combination

with one or more pharmaceutically acceptable carriers or diluents.

In yet another aspect of the present invention, there is provided the use of a compound of
Formula I as defined above or an acid addition salt thereof for the manufacture of a
pharmaceutical preparation for the treatment of the depression, psychosis, generalised anxiety
disorder, panic disorder, obsessive compulsive disorder, impulsive control disorder, alcohol

abuse, agression, ischaemia, senile dementia, social phobia or eating disorder.

Another embodiment may relate to a method for the treatment of diseases and disorders in
humans caused by abnormalities in the serotonin system of the central nervous system

comprising the administration of an effective amount of a compound of Formula I as above.

The compounds of the invention may be considered useful for the treatment of affective
disorders, such as depression, generalised anxiety disorder, panic disorder, obsessive
compulsive disorders, social phobia, and eating disorders, psychosis and neurological

disorders such as ischaemia and senile dementia.



humans caused by abnormalities in the serotonin systemof the central
nervous system conprising the admi nistration of an effect2¥éugusd@ndd of a
conpound. of \E(?Pﬂfﬂﬁfsl as above. The conpounds of the invenpéRpkésrie
consi dered useru or the treatnment of affective disorders, such as
depression, generalised anxiety disorder 8 pani ¢ di sorder, obsessive

conpul sive dygaiddScripAt af theiRinfionand eating disorders, psychosis and
neur ol ogi cal disorders such as ischaem a and senile denentia. 27 August

2004 WO 01/49678 PCT/ DKOO/ 00721 6 Detailed Description of the Invention A

preferred e 3 t.of ' | k above
Mherei n 2 A DR cupabulf bPRLbRin s OfnfBROE Bl TOUA Ailecz S

Anot her pr efieNHemhddivbresiltimpnindole it doanectodemposition 33 t he conpound of fornmula |
as above whgrein R7 and i,ndepengdent | y. are,sel ecte om a.hydr ogen,

el ogen. el prefisfedsenbodiesh o e BrnbioR i 65 Roudiouad s ph Ry bR

Anot her pr efyilicia RE alR P Hasiendéntlyate delovien ot hyilrdges, Iatuppe () g-atifyl borhul a |

as above whereign n.is_2,3 , 1.0 Anot her preferred enbodi nent of the

r 4
i nvention i $0fRe ieesiiso i afsedHAYIHME a5 above wherein mis 2; Anot her

preferred enbopbdrphifatid detRainitne ot thehvbfioh Rethe ebmpstAd oPformBlaMak gbdveas above
wherein R6 and e' "are both hydrogen; Another preferred enbodi mnent of the

i nvention i wh%n@éﬁ%é@ﬁd; of fornula | as above 15 wherein Y is N Another
et oS ARl RGeS IR ST B 0
al koxy, NR3Rsberethexrisi2n R3 and R4 i ndependently represent hydrogen, Cl .
U oL gt SR e BB B R R PR
-0 CH2- O, wiker&hRS Ghi®ROare With hydrogen; : _
Another preferred embodiment of the invention is the compound of formulaI as above
15 wherein Y is N |
Another preferred embodiment of the invention is the compound of formmla I as above
wherein R, R%, B3, R* and R® are independently selected from hydrogen, alkoxy, NR*R*
wherein R® and R* independently represent hydrogen, Cy¢-alkyl; or R? and R* together form
a 1-morpholino; or two of adjacent of RY, R? R?, R* and R’ together form a fused ting
20 consisting of
-0-CH-O-,
-0-CH>-CH3-O-, or _
-CH;-CH,-CH,-; ' s
Aunother preferred embodiment of the invention is the compound of formula I as above
25 wherein one or two of R}, R%, R?, R*, R’ are not hydroge;
The most preferred embodiment of the invention is the compound according fo formula 1 as

above, the compound being:

30 1-{1-[3-(dimethylamino)phenoxyjphenyl}-4-[2-(1H-indol-3-yi)ethyl]piperazine;
1-[1-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[2-( 1 H-indol-3-yl)ethyljpiperazine;
1-{1-{3-(dimethylamino)phenoxylphenyl}-4-[3-(1H-indol-3-y)propylipiperazine;
1-{1-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(1H-indol-3-yl)propyl]piperazine;



-CH2- CH2- CH2-; Another preferred enbodi nent of the invention is the
conpound of fornmula | as above 25 wherein one or two of R127 RagudR300R4, R5
are- not hydrogen; The nost preferred enbodi nent of the invention is the
conpound accWPdHY™® o formula | as above, the conpound bePGHPKEIT2
1-{I-[3-(di net hyl am no) phenoxy] phenyl }-4-¢2-(1H indol -3

yl)ethyl]pip Zin 3- Benzodi oxol an 5 yl oxy) phenyl]-4-[2-(IH
i ndol 3-yl )ef‘l&éfi 1110XY)Pheﬂyl]-4~[3-(6'°h1010- -lﬂdO?gyl)pmle]plperazme

1-[3-(d t ,
il ((1 I?ange%zi_gil%{%ol an- 5 yI OXY) 3_65 hfiox g’:lﬁifﬁl-a%%lzqﬂ{%’hm%pl perazine
ropyl | pi pé#-Ekf-Henzogip 33&1/1’11:9!6(7183 PR Ippe0RitR1 7

3- Bey i@ g ?‘pl per 1 neM&ﬁbﬁE&S}lﬂ[ﬁi—é’ £85:6 %085 SWI)propyI]plperamue

yl)pr
Mefh H@“ﬂ?@-ﬂ@ﬂ@ﬁpﬁmﬁy}%ﬂ@ﬁmﬁﬂﬁ—d%rﬁlanldtbl-igyl)propyl]plperazme

3
- (2-
r(()ﬁyldf] Elenii glzoxan g ogﬁmo }W@Hﬁﬁ‘lﬁlﬁ’@*{hﬁﬁ?lﬁa’&f‘dﬁ YredBiReTasitser azi ne
- ( rl 4- Beh (- Meﬂi@xﬁ?hﬁhﬁmhaﬁﬁw{}{@cﬂl&dﬁi—in'dUIOS-S’l)lblbbﬁﬂﬁiS&amne
(

i u

| di
)} by ﬂfrfﬁ%ombaa%m%@ﬁh%w 56 Shorer Shipdpist paerapyliniperazine
; 01 |4] Beny r az'Pfr?gié ; P 3(-indol Sy BiopYIRipehipdo! - 3
oxs)p/)héﬁ £ﬂ hm[ll-é +61Endel-3yDbutylipiptrazingg 1) pr opyl | pi per azi . ne

" £)3y :Vﬁjlh%e r—glel %gﬁ%hi%&l&aa{ |5]-y‘16ky§p%eﬁﬁ]-9-iif&-?ﬁ-? ihbL3 gﬂgﬁtylﬁlperazme

- (2- Met hbwmmwmmﬂhmll‘@ﬂ{ﬂ*MMEﬁd?Hﬂbﬂmﬂml ne; 10
ehzodi oxol aKLEUYHBRARRpRYIOR S B g8 R A8t S hedilednerie
2-(2- Met hb{@b(ﬂqehmegbyhhﬁitgbﬂenéxybﬂmﬁﬁi-@*[Mﬂ%hlbfd—ﬂ@@idoﬁ&yl)ethyl]plpemme,

Sor ohons A ERE tbexm#wé&ahﬁpﬁﬁﬁi?—?gf w%yﬁ?—mﬁmumm%e

)
2- (3- (D mp{hy-Reitid ﬁ%’,ﬁbﬂﬂghjﬁkﬂj} erazimet Ndol - 3
et Elyl ](pl pera2| ne; NE?h xﬁﬂﬂ:{gﬁgigl hew;/),) [62 1H

ol -3-y1) b %r%ﬁ?lﬁﬁtha&ﬂmwbh Hntyprpzme[s (1H i ndol
yl) propyl ]pul?haaékﬁﬁm 1?-4&&@&13@1&1%&1@%2&& y) phenyl ] -4-[4-(1H

i ndol -3 y1l)b | per azi ne; Phenox -4-12-16-cbl oro-1H ii ndol

3 yl)ethyl] ﬁ%{ﬂ,@ ﬁ@zomoxan—s-yloxy)phenyl]-tl-[s S-ﬂuoro-lH—mdol -3-yDpropyl]piperazine;

20 1-(2-Phenoxypheny1)—4~[3 -(5-methyl-1H-indol-3-yl)propylipiperazine;
1-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-chioro-1H-indol-3-y)propyllpiperazine;

T 1-{2-(2-Methoxyphenoxy)phenyl}-4-[3-(5-bromo-1H-indol-3-yl)propyllpiperazine; |
1-(2-Phenoxyphenyl)-4-[3-(1H-indo}-3-yl)propyl}piperazine;
1-(2-Phenoxyphenyl)-4-{3-(5-fluoro-1H-indol-3-yl)propyljpiperazine;

25 1+2-Phenoxyphenyl)-4-[3-(5-bromo-1H-indol-3-yDpropyl]piperazine;
1-{2~2,6-Dimethoxyphenoxy)phenyl}-4-{3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-f2-(3-(Dimethylamino)phenoxy)phenylj-4-[3-(5-methyl-1H-indoi-3-yl)propyllpiperazine;
'1-(2-Phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yDpropyljpiperazine;
1-[2~(1,3-Benzodioxolan-5-yloxy)phenyl}-4-[3-(5-methyl-1H-indol-3-yDpropyl]piperazine;

30 1-[2-(2-Methoxyphenoxy)phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propyllpiperazine;
1-[2~(2-Methoxyphenoxy)phenyl}-4-[3-(7-chloro-1H-indol-3-yD)propyilpiperazine;
1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-iodo-1H-indol-3-yI}propylJpiperazine;
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1-[2- (1, 4- Benzodi oxan- S
yl oxy) phenyl ] -4-[3-(5-fl uoro-1Hindol - 3-y1) propyl ] pi per azi 22Au@@st 2004

Phenoxyphenykg offadss (5 methyl 1H indol - 3-y1) propyl | pi per azp@gnrdodore ( 2
Met hoxypheno) y) phenyl ] -4-[3-(5-chl om | Hindol 3-yl)propyl]piperazine;

1- [ 2- ( 2- Met hoxyphenoxy) phenyl ] -i - [ 3- ( 5- brbno- 1H

'P?O' 3I ]yl)lp (20PehbRIpRETyRA-[¢7-chiorb A HERERY NS phpefidns; - (1H i ndol -3
ro | perazi
{ (g Pﬁgnogﬁg@elmppyxwhfrsdx&[&ﬁu’bdﬂnowh&wm -3yYpiopyligiperdgieper azi ne; 25 1-(2

Ehfgogpgenu rg—(%oxyp&uéwﬂw ﬂ%ﬁ?fﬁ&?@ﬂﬁﬁ%ﬁ%ﬁﬁﬁ(g@fl@mﬂ%r opyl ] pi per )

azi ne: h1| [ A-[23(3- (Dzmethylamlno)phenoxy)phenyl]-ud—{S-(S—ﬂuoro—1H—m§ol—3-yl)propy1]p1per7me
Di

e 117 PR SRR B s A R PERR pr o he.
2- (1 3 Bdn@e(d;%B&izaﬂloxolan-s-yloxy)phenyl]-4-[3-(5-chioro—lH—mdol-S-y!)propyl]plperazme,
L oxy) phenyly g Lo oo neb L Lodols b propy Ll B sz nel 50
or o-

ro-1Hingde By L qmﬂhﬁ X henyl
(7-chl oro-| I—F? ndol - 3 yila%lgr}gp i i;?%éﬂ%—;(%%‘pyﬁ&oﬁﬁ-ﬁﬁ 3- Be%oél) gxol ;n] 5
y

xy) pheny IY)pmpyBpipgaziogor o- 1H i ndol - 3- yl ) propy! | pi per azi ue;

.05?, I it a L %‘?"E&tﬁ‘g"&%tle‘B%i'3"(’B“B’fpﬁ‘é’§'?§’“e’

PCT/ DKOQ' 007242-F enyl)-4-{3-(5-10do-1H-indol-3-yl)propylipiperazine;
h h | 9 I
Phenosy phony {22 MR Rineb a5 R B LR Kl B RE 33 Ry o
|1n ggl- ( ;2),: D/F; ﬂ?@(ﬁm@m&mﬁphﬁﬂﬂ}@ﬂ-@ﬁﬁmmﬂ-h] qumohn-3-yl)propyllplperamne,

1o (301 | R R ey o rpRbsy 4 -5 snetyi iFhindsl-H MDproagininsracine;

e;
-
-y
- [
u
3-
0

) %E”?E’y'wl? oy e e phen ]“"a[”sén"“r o) - 5 Y B Eeraee:

0X eno en i odo- i udo ro i perazi ne
C1-[2-( mw%bb%ﬂgé- jmfols3-yBp qosylilwﬁl%nefwf)%dorg
| ) pro [ 3 B
>1/ g (gyG] p %ﬁ@'—ﬁ& enox )P?mf]ﬁ?—)[?’( IH 01r30y]i)1')_r'91|)ylﬁwg| 5 y1 ) propyl ] pi pe
razi ne; 1- [12[26(1;333%9@9m1§k51ym31h9¢)6kﬂ%3@ewm0-m et HyPyropyiloipegazdng |
qui n

2 Phenexyipls@yVpihdcypberciy)pheig - 4H[3-(fdclord-1i- @nﬂomylmmpﬁmim

2 (2- et Ny NGO BN AL B (U 82 S0l
1-§2-(2,6-Dimethoxyphenoxy)phenyl]-4-{3-(5-iodo-1H-indol-3-y1)propyl]piperazine;
1-[2-(3-(Diethylamino)phenoxy)phenylj-4-[3-(5-fluoro-1H-indol-3-yl)propyllpiperazine;
1-{2-(2,6-Dimethoxyphenoxy)phenylj-4-[3-(5-fluoro-1H-indol-3-yDpropyl]piperazine;

25 1-{2-[3-(Morpholin-4-yDphenoxylphenyl}-4-{3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-{2-[3-(Morpholin-4-yl)phenoxylphenyl}-4-[3-(5-chloro-1H-indol-3-yl)propyllpiperazine;
1-{2-[3-(Morpholin-4-yDphenoxy]phenyl}-4-[3-(5-iodo-1H-indol-3-yl)propylIpiperazine;
1-[2«(3-Methoxyphenoxy)phenyl[-4-[3-(7-flaoro-1H-indol-3-yl)propyl]piperazine;
1-(2-Phenoxyphenyl)-4-[3-(5,7-dimethy}-1H-indol-3-yl)propyljpiperazine;

30 1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-yl)propyllpiperazine;
1-[2-(3.4,5-Trimethoxyphenoxy)phenyl}-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;

)
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1-[2-(3 Met hoxyphenoxy) phenyl ] - 4- [3 (IH pyrrolo[3,2-h] guinolin

3-yl) propyl]piperazine; 1-[2-(1 27 August 2004
Benzodi oxan- 5-yl oxy) phenyl ] 4-[ 3- (5 net hyl -1 Hindol - 3-yl ) pr azi ne;
15 1-[2- (2, cVOi0Hs xyphenoxy)phenyl]-4-[3-(5- met hyl - 1H in lgﬂﬁ OBM)E{

propyl ] pi p ne;

1-[2-(3- Met hox he ndoI I

1- %2 El %?@%MW%%%%@ g%a{ﬁxﬂ%s (?p%f%aq &Pg otgglf p| pera2| ne;
1-[2- (1, 3, BegpslliSonsiirddie blsy baliupdd 11 invéntiod- ( 5- br ono- IH-| ndol -
yI)propyI]plperaZIne

1-{2-[ 3- (Mor phol i n-4-yl ) phenoxy] phenyl }-4-[ 3-(5-fl uoro-1H i ndol

3-vyl I branc 1 having fro

1- {2) Fgo%t L@(@%ﬁﬁogy p%%%ﬁ i:oa hegoaglllbg?n gh?dI—I-a]ﬁl u-]J-vaYI )pmn%ﬁopslu;er az
ine; 1-[2- §30@deat9mml)ls}‘jﬁpﬁé?klla§ v3- ¢iBylyd ciprgmyl I?-IPmabIl-b“fYL 2-b

3-yl I 2 th h h 11-4 [3-(5 do- 1H
méol) Pgo;plly) ]p#)ll %g'-?—é*oggtandérhgthﬁlﬁoadm oxyphenoxy) p eny ]1-4 [3-(5 iodo-
1-[2-(3- (D et hyl am no) phenoxy) phenyl ] -4-[ 3-(5-fl uoro-| Hi ndol -

| ') pr opyl er. th oro-1H
Iynzng ‘ ngI ?:08'6‘8%’3‘? WI%Q%Z Ry A ARG BRI SR éro&sﬁl%ﬁéﬁunu
1-(2-[3- (Nbrmlsacﬁfaohhmﬁpmmmmwm grbupsar¢ Baving at least one double bond or
brono-1 H i ndol - 3-yl) pr Opy::,llgpl per azi ne;

1- { 2- [ 3- ( NSr Bipds bondz noxy] phenyl } - 4] 3- (5-chl or o- | Hi ridol 3

yI)pro yl ] pi per azi ne;

1

--{2-}3-(Morphol i n-4y1l) phenoxy] phenyl } - 4-[ 3- (5-i odo- | Hi ndo13- yl)propyl]pl
perazi ne; 1Hpbgepmpans fyrippeiders XV?5MG%¥$$L4[3 (7-fluor-1Hindol 3 :
yl) propyl ] pi peraziue; 1-(2

Phenoxyphenyl ) -4-[3-(5, 7-di net hyl -1 H-i ndol- - yI)proE |pera2|ne 30

1-[ 2- (1, 3 Befhodémx6}soychalkybsissigmntsn  monotaclicasrhigisia prppgysle.lgving three fo

| | 2-
e biro- ats 1 o BEGCAES S 6 Poipiopy o AR RO, HaRRpe 42“6‘5 clodcty.
PCTI DKOO' 007 Piet@redonitodiafentshaee cyolopmpyt syoddpegivheydohe®vlr nul a | may exi st as

optical isomers thereof and such optical isoners are also enbraced by the
invention. . The termCl-6 alkyl refers to a branched or unbranched al kyl

group havi ng e @hne 05 s bilkoBy, x:m akgmmms@@cloﬂhdwsdes@atem geupsen which
ethyl, 1-propyl, 2 propyl X : % butyl, 2- nethyl-2-propyl and

2- met hyI-I p /1 Sxstupig Y-fI R]E‘IWI and C2-6 al kynyl, respectively,
desi gnate guch groups havi ng from two to six carbon atons, inclusive and

the groups are having at | east one doubl e bond or
? P Acyl means g(]3H0 and -CO-alkyl wherein the alkyl group is Cy.6 alkyl as defined above.

Rt

5- or 6-membered rings which are aryl or heteroaryl designates groups such as phenyl,
pyrrolyl, pyridyl, pyrimidyl, furanyl, thienyl;

25 |
Exemplary of organic acid addition salts according to the invention are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesaticylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, Jactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-

30 aminobenzoic, glutamic, benzenesulfonic, and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of inorganic acid addition
salts according to the invention are those with hydrochloric, hydrobromic, sulfuric,



10 triple bond respectively; Hal ogen nmeans fluoro, chloro, brono, or iodo.

The term C3, $-cycl oal kyl designates a nonocyclic or bicycl P¢Acgudi@d9¢! e

havi ng t hr eewlgpiubdrsei ght C-atonms, such as cyclopropyl, cyelepKab¥dra

cycl ohexyl, cycl oheptyl, and cyclooptyl.  Preferred enbodi nents are

cycl opropyl, cyclopentyl, cyclohepyL The ¥erms C1.6 al koxy, Cl1

al kyl sul fany buigdaie, 3hosphbiac ak®iic ARA1 HUALR Aiibn HIBR R RAILER. ptdsAl <!
f and - y

group is C -6 al kyl as defined above. 20 Acyl neans

wher ei n t he Bhauppceytienlly aresptablegaliy foymedmithiadni-tonid agidove. 5- or 6- menber ed
rings which are aryl or heteroaryl designates groups such as phenyl,
pyrrolyl, pyridyl pyrimdyl, furanyl, thienyl; 25 Exenplary of organic acid
addi ti on sal Furtheemoredthe gomhpountisof this émvieiriion mayoexish irswnsulivated agvell 45 in sbivardi C,

benzoi c, asc I G SUCCI NI xal i bi s- net hyl enesal icyl jc, )

net hanesul ogolrr%’js%tgg ﬁﬁfﬁ?@ﬁﬂ?yo | ?dbé%@?‘f ngsb%c?ﬁl t‘?th%'ﬁir‘l‘"éirtb‘t]?kesg*i cylic,
citric, glucgsaiem], themlvaed fomhs fe condidea kinbval&it 6T ussolvakdd BEA ThEtheasSparti c,
stearic, paimtic, jtaconig, glycolic, p 30 am nobenzoic¢, glutamc,
benzenesul foﬂwe?seﬁﬂ%%%ﬁ%l ine acetic acids, as well as the 8-

hal ot heophyl | i nes, for exanpl e 8-bronot heophylline. Exenplary of inorganic
acid addition salts according to the invention are those with

hydr ochl ori cSomg e hp eepeundsef thepresent inyention gentzin gbinal citttred wndi 96 8ompounds

PCTI DKOOLQQ 7 it irk Fhe Tkt S4%% RhRk L ¢ . acl .aci d
addition salts of fh%ijnli_ nveﬁ%?g%%re p?%%?gg?@v% °§g%§%%§?1.1§§ﬁ1§,0%%%q abl e

sal t s f or medany mbxtusestheroxd inclodingimcerfiemikteresor e, t he conpounds of this
i nvention may exist in unsolvated as well as in solvated 5 forms with )

pharmaceutically acceptabl e solvents such as water, ethanol and the |ike.

I n general, Rhendofonat et Beatsdivediisto Grivptictd katthodes ByMab i imdikuds ¥or siampie/at ed
fornms for thﬁ){ eg%raﬁose%iof this invention., Some of the coppounds of 't he
present invel? FheLiiasterppmeric e1eef withpnoptically agly and libeggtingthe

the form qf bRRARY &tive aklineRBABbERIBY tFchimehDRith RBER! ARShdrHdiiiaSr Rkdvagch
| soners and racemates into the optical antipodes is based upon chromatography on an optically active
matrix. Racemic compounds of the present invention can thus be resolved into their optical
antipodes, e.g., by fractional crystallisation of d- or I- (tartrates, mandelates, or
camphorsulphonate) salts for example. The compounds of the present invention may also be
20 resolved by the formation of diastereomeric derivatives.

Additional methods for the resolution of optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by J. Jagues, A. Collet, and 8. Wilen in
“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optically active compounds can also be prepared from optically active starting materials. "
The compounds of the invention can be prepared by one of the following methods
comprising:

30

a) reacting a secondary amine of the formula



any m xtures thereof including racemc mxtures. Racem c forns can be
resolved into the optical antipodes by known nethods, for 2kaoplst200dhy
separation of diastereoneric salts thereof with an optically active acid,
and |i ber at wmyord9€7815 optically active am ne conpound by PCERKSM2IM th a
base. - Anot her nmethod for resolving racegptes into the optical antipodes is
based upon chromat ography on an opt| caIIy active matrix. Racem c conpounds

of the present invention can thus olved into their optical

anti podes, e.g., by fractional crys sat of d- or 1- (tartrates,
mandel at es, or canphor sul phonat e) J—@xarrpl e. The compounds of the
present invention may al so be 20 reso he fornmati on of

di astereoneric derivatives. Additional
optical isonmers, known to those skillé p~tird'art, maybe used. Such

met hods i ncl ude those di scussed by J. @ A Col let, and S. Wlen in "
Enanti oners, Racemates, and Resol utiongsy, JJohmwzW | ey and Sons, New York
(1981). 25 Optically active conmpounds can F?I so be prepared fromoptically
active starting materials. The conmpounds of the invention can be prepared
by one of the follow ng nmethods conprispmg: 30 a) reacting a secondary

am ne of the formula 27 August 2004 WO 01/49675 PCT/ DKOO/ 00721 11 R3 M
wherein R1-R6', X, Y and mare as defined above 5 with an al kyl ating agent

of the genewﬁgllpkmba%ﬂmégﬁggs&ﬁgg@aﬂg% R, Z and n are as defined

above and Gis a suit e |l eaving group such as hal ogen, nesylate or
t Osyl at e: 510vith an alkylating agent of the general formula:

) +y

R8

methods for the resol ution of

and R7, R®, Z and n are as defined above and G is a suitable leaving group such as halogen,
mesylate or tosylate;

10 ‘
b) reacting a compound of the formula

Q; >_-amy)R§f4“¥—€::>

. "o

R3
v .
wherein R“R®, X, Y, n and m are as defined above and Q(OH), is a diol such as substituted
15 ethylene glycol or propylene glycol or a polymer bound diol;

. with a hydrazine of the formula
Z _NHNH,

R7
A\




b) reacting a conpound of the fornmula Iv wherein R R6', X, Y, nand m
are as defined above and QO is a diol such as substituted’ ABgesti2g0ene

gl ycol or gl ycol or a polyner bound diol; . i ne of
She Do T RBGaRGs 9 August 2004 WD 01/ 49678 PCTI DKOO/ og‘?ﬁﬂx‘?@%
reducing an anmide of formula 5 VI wherei®8 Z, Rz R8, X, Y, n and mare as
defi ned above. d) reducing a conpound of forrrul a 10 R$ VU wherein R RS,
Y, X and mare as defined above 15 The al kyl ati ons according to nethod a
are gener al | §) rgmcingranahidpofifoiniilng t he reactants under reflex or by

heating themat a fixed tenperature in a suitaglie solvent such as acetone,
acetonitrile, nethyl isobutyRrketone, tetr dfofi man, di oxane, ethanol,

2- propanol, ethyl acetate, hyl f or t hyl sul f oxi de or
"Zb. ch as triethyl am ne
anount of potassium

1-methyl 2 pyrrolidinone int EHde
or potassium carbonate and o |on£ ly a catal
I odi de. 1) 27 August 2004 WD 51/ 49678 | x R

R2
R3
Y1
5
wherein Z, R™-R3, X, Y, n and m are as defined above.
d) reducing a compound of formula
10
Re
O R¥
T '\
M\C Y,
8 O
Holm
N X
5 R1
R R?
Ra
Vi

wherein RL-R%, ¥, X and m are as defined above

15 The alkylations according to method a are generally performed by boiling the reactants
undes reflux or by heating them at a fixed teﬁ:perature in a suitable solvent such as acetone,
acefonitrile, methyl isobutyl ketone, tetrabydrofuran, dioxane, ethanol, 2-propanol, ethyl
acetate, N,N-dimethylformamide, dimethyl sulfoxide or 1-methyl-2-pyrrolidinone in the
presence of a base such as triethylamine or potassiuin carbonate and optionally a catalytic

20 amount of potassium iodide.

1

s



13 x PCT/ DKOO/ 00721 lit Secondary am nes of forrmula IIl are prepared by the
reacti on sequence outlined above. 2- Fluoronitrobenzene is2f éagus@0bitth a
nucl eophile of formula VIIl in an aprotic solvent such 5 as NNN

di et hyl f or MERiOY@6d%i ng organi c or inorganic basis at el e\RATAKWO®NBEr at ur e.
After reduction of the internediate nitn® conpound | X using standard

condi tions such as palladium catal ysed hydrogenation or iron in acidic

solvents, the aniline derivative X was tran rmegsi fit o the desired

secondary am ne of formula dk pi per azin rrat'L ei t her

performed by reggt i%‘&h bi's chl or oet hyg( ni ne, \J:]_y\,@ll oride at
r

el evat ed t o gsenher r Xamijltlste synt ding to published

procedures (Kr et #t, av. Chie ays- Ba 107, 303- 309) .
2) R6 BP X1 ab Alter Yy, Seco I nes rmula 111 are

prepared using ghe nono substijuted cyclicgdiam nes 'Of Jforfrula X1 as key

I ntermedi ate. The substituent is an appropriate 27 Augfst 2004 WO

01/ 49678 PCT/ DBOO 00721 1& protecting gro¥p such as a @t hoxy-, methoxy- or
2, met hyl -2 propyl oxy-carbonyl group or a benzyl group, or a suitable solid
support such as a Merrifield resin or a solid supported carbamate group

such as t he SwoglafeahitedeSRENER TH AP Bpdrdd Wethe (&R kaY -
Lett., 1995, 36, 8677-8678). The m)nore%ubstit&t ed Cég%ﬁgncgﬁgﬂn?%gs 0 -2
18 agt

fornula X | P@“‘.@%’F’&?&? Bderctd tibonmsleeptle of forpwia agrotic sejverdisedh al s
et o A BTl i SR i RO per
Lo uction of the intermediate nitro compound IX using standard conditions such as
palladium catalysed hydrogenation or iron in acidic solvents, the aniline derivative X was
transformed into the desired secondary amine of formula III. The piperazine formation was
cither performed by reaction with bis(2-chloroethyl)amine, hydrochloride at elevated
10 temperature or in a multistep synthesis according to published procedures (Kruse et al.,

Recl. Trav. Chim. Pays-Bas, 1988, 107, 303-309).

2)
XH
FeCp* .
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3 e | C Re Fesp!
3
H . NH —> R ) H €&—s R Vit
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X1 X1 an
< T
R- —_ R~
Vi ‘Q
(bH m ( X
R R1 &
Rt
Eﬂm Di’lj(m
)vavR:i R?
XV

15 Alternatively, secondary amines of formula III are prepared using the mono substituted
cyclic diamines of formula XTI as key intermediate. The substituent R is an appropriate



with il 6-1,2-dichlorobezeno-ris-cycl opentadienyliron(ll)

hexaf | uorophosphate at el evated tenperature in an aprotic288Lguh084ich as
dry tetrahy usi ng an appropri ate base such as potﬁ.ﬁj bonat e.
ri6-1,2-di cﬂf(gélo‘{g%}zgene- r1 5-cycl opent adi eg%l iron(l1) 10 hexafluorop %sphat e
are prepared in analogy to literature pré&tedures (Pearson and Cel ormani,

Formi o xi 1 PrARang gag gt a2, pibol i SRR SRR b OB | D

an apr ot i c- bewdylgotp,surelsuitablaholid swppod lsydvas faMerifield trésin ortmsolifh suppsreddf an
appropriate se_such as assi um.carbonate Qqr.. roto i,on _of the
nucl eophi | e© alfl%tfﬁﬂqugsquﬂ% %Vﬁ@%ﬂggsggﬁgg%%ﬁ%%gﬁ'% G¥Mrior to

t he react i ollefRet9aR)B6,)8677-8678) et/ monvasibaimaed cichi¢diaminek bf Rimuld 3E] feocedur es
fol | owed hy deprotection

(Pearson et at, 3.Og. Chem 1996, .61, 1297-1305),

by met hods BWP@S?‘F%W“&‘M @RW&M@‘WF@O%P@&P&&E@mmthe
solid suppehdmigcskillediin thelaft. The 867 MbAIREDERUY URBike/FGARAAKIT hed readigflr ON

Lett., 1995, 36, 8677- 8678 and Conti et al., Tetrahedron Lett., 1997, 38,

2915-2918) aithar dedtdichler ydopsatadieyslign@hihagadlugtophesphatt af elgvated

For mit o vi | R AR R Eig PGt 85 Rl sind SR bee B0

t he cheni st asfséthdsighn éatbdrare. aj°11, 2 dicliembemheq -brclépehRdisiyliren() ocedur es
(GQuillaunet and Hretani, 7. Het er_og‘é%l ic Chem, 26, 193-196, 1989). The
al kyl ati ni§ Qrophospite e pronayasin atalogy to iteratyrs pracedises(EeasaRsig; ng

literature gepaRahi £0kChdfed994:39M5613870). P thtyBintéirhono B8 HUFMSE of L
al ., 1. Og. Chem 1997, 62, 9192°9202, Anéili, et al., [.O em 1987, 3

52, 2559- 25§xmuky ¥HY weisphspquestly zeacted with g meierphile g@miuezfmﬁ_@mror by
e e oD g i BB oy b S B el |0
|V with arylpotaysiiima zéthesatodr Hyaleprotanation efhd mickegphile dfferrmbs VEbwingh bage
hydrazon il Sg&] a@ %géji%}n h%rggée ]yl\%)or%_ﬁlé ?‘%7;@0:5 el;o%(p exlaggg,zp%:rf%r?ned according to
literature procedures (Pearson et al., J. Org. Chem. 1996, 61, 1297-1305), followed by
- deprotection by methods obvious to the chemist skilled in the art or cleavage from the solid
support according to literature procedures (Zaragoza, Tetrahedron Lett., 1995, 36, 8677-
8678 and Conti et al., Tetrahedron Lett., 1997, 38, 2915-2918) afforded the desired
20 secondary amines of formula I, corresponding to secondary amines of formula XV, R = H.
Nucleophiles of formula VHI are commercially available, prepared by methods obvious to
the chemist skilled in the art or according to literature procedures (Guillaumet and Hretani, .
7. Heterocyclic Chem., 26, 193-196, 1989).
The alkylating agents of formula
R7

X3 e
Z

25 : RS
are prepared according literature procedures (J. Med. Chem. 1983, 26, 1470-1477,
Brodfuehrer et al., J. Org. Chem. 1997, 62, 9192-9202, Anelli, et al., J. Org. Chem. 1987,
52, 2559-2562, Brodfuehrer, et al., J. Org. Chem. 1997, 62, 9192-9202) or by methods
obvious to the chemist skilled in the art. _

30 The indole formation according to method b is performed by the reaction of acetals of
formula IV with aryl hydrazines of formula V resulting in the corresponding hydrazones,



whi ch- subsequently are converted into indoles by nmeans of the Fischer

i ndol e synthesis. The synthesis sequence is preferably pe?f dugusd 2884 a
one-pot procedure using a Lewis acid catalysts, preferably zinc chloride
or boron triWOWdHIA®, or protic acids, preferably sul furi cPCHBK/9T721
phosphoric acid, in a suitable solvent sugh as acetic acid or ethanol at an
el evated 5 tenperature. Acetals of fornmula IV are prepared by the reaction
sequence 2) Whichpwhsequenty aregenvegedintmindoiestt ieans efithe Fischer inflokrsynihssin fThe

formula Xl | = - ' 10, as i.nt er nedi.at es. ., The key
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of fornul a Xeataljst$) peefernldy gino thibidearbardd trifhor{delbrprotid acfds Prkferaby stiinig t he
condi tions dese¢ribed.above . f.or nethod ._Pol ymer bound acetals of formula
XVl are pr ep%r“g?f SpHOIC peid, g Eegﬂé'a’éa&smﬁqa‘%/aﬁ? & stheppl#f analevaied i ¢ h
comer ci al bytempaiatuad| e 2, 2- di met hyl - 1, 3- di oxol an- 4-yl - met hoxymet hyl

pol ystyrene in syLtabl e sol vent such as toluene, using t ol uenesul foni c
acid as cat a‘ﬁ?@’?ﬂs HE%OU’BPI@ {AEPT iﬁeéqhoﬂ-sﬂﬂeﬁ‘ie(%t??@ﬁﬁf above using mono

5- chl or opent gubaituted B¢c1R -didMhifésUFENANE XNSMhEedD Prepared in analogy to the
met hod descri bed by Normant et al., Tetrahedron 1994, 50 (40), 11665. The
reductions according to Method ¢ and d are generally perforned by use of Li
M {4, _ A H3 or diborane in an inert solvent gich as teirahydrofuran,

di oxane, or diethyl ether at 25 rog\gllt%ﬂpg rg or at a slightly el evated
tenperature. The am des of fornula VI are "rﬁ;a)ﬁﬁared from secondary am nes
of formula Il and a substituted indol-3 ylaikylcarboxylic acids or
carboxyl i d®aci d chlorides by methods obvious to the chemist skilled in the

art. The a@sqﬁiﬁ&qegjf'as&.' Phe'Wel iflifheRbRPBF Rinfilh %Tt e YRSHRT bY bl G 0! es

and secondary afm nes
cyclic diamines of formula XI with acetals of formula

: o)
cl—(CHz)nr<0:Q

XVi
15 using the conditions described above for methods a.

Polymer bound acetals of formula XVI are prepared by reaction of aldehydes of formula G-
(CH3)o+1-CHO with commercially available 2,2-dimethyl-1,3-dioxolan-4-yl-methoxymethyl
polystyrene in a suitable solvent such as toluene, using p-toluenesutfonic acid as catalyst at
elevated temperature. 4-Chlorobutanal, 5-chloropentanal, and 6-chlorohexanal were

) 20 prepared in analogy to the method described by Normant et al., Tetrahedron 1994, 50 (40),
11665.

The reductions according to Method ¢ and d are generally performed by use of LiAlH,,

AlH; or diborane in an inert solvent such as tetrahydrofuran, dioxane, or diethyl ether at
25 room temperature or at a slightly elevated temperature., The amides of formmla VI are

prepared from secondaty amines of formula 1T and a substituted indol-3-ylalkylcarboxylic

acids or carboxylic acid chlorides by methods obvious to the chemist skilled in the art. The

amides of formula VII are prepared from 3-unsubstituted indoles and secondary amines of

formula TI according to literature multistep procedures (Nichols al., Synthesis 1999, 6, 935-
30 938 and Speeter and Anthony, J. Am. Chem. Soc. 1954, 76, 6208-6210)



formula I'll according to literature multistep procedures (N chols al.,
Synt hesis 1999, 6, 935- 30 938 and Speeter and Ant hony, J.Z2Akug@hend4 Soc.
1954, 76, 62‘?3 P&k 27 August 2004 WO 01149678 PCTI DKOO DO{8R00/0hP21
Exanpl es reactions were carried out under a positive pressure of
nitrogen. Melting points were determ nedfon a BUchi SMP-20 apparatus and
are _uncorregtgehpidnal ytical LC M data were obtained on a PE Sciex APl
150EX mstrumant eqU| pped with 5 lonSpray source and Shi madzu LC 8A/ SLC
-10A LC syst Iﬂ@l‘g@ameﬂlouhundes@ pésﬁvﬁpressuré(bﬂnmgeném}ﬁﬁg poifith) were

particle S'%ﬁ%erﬁﬁﬁ( ent Iutlon w th
wat er/ acetoni tr1 e??l’l uoroacep ungoEeERy ¢ o

wat er / acet omnalyticelg)mxgsf dmawatbeﬂnd g tﬁnﬁ@hﬁ?ﬁ%;&@ﬂsﬁﬁk(mv\aﬁﬂmﬂﬁegy@begwml/ m n.

For compo e t he ndj ti ons t
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wat er / acet o nnerMeJOIm-fAl Wik saﬁe%drﬁcl@ﬁkq weBDlinkar o&a&éﬂt ehﬂion with,
ace

vvater/acetonltrlIe/trlfluoro acid (10:9 4 mn at 2rr1/e|n.

Purity was JEfasetaririgpniiuoreagetinacid(98+10; Pﬁé) Watm@tem(rﬂdmﬂmyo
retention tic@so: %3)’3‘5197 ﬁiiﬂft@?ﬁﬁﬂin. lﬁbr%%&ﬁ?@ggggﬁ{&h' !,%%]g%c%%%%ar ation

was performed on the same instrunent I on nm YMC
ODS-A with M%SM@@O:@ nywemeCl8 héary p@t@dhsmvbmtaﬁueurgrmeﬂn elutibn

ter/
ﬁt g; / gg g%og %ﬁ%ﬁﬁc&" "ﬁ'or oac gédcgt a%cll%(g E’iﬁ 0@8) g’ "6%%” feRionitiile/riflyoronsetic
nL/ mn. Fr aeciddb0:86:0108) ini ominve 2 nléniboPuritg why de@hiided by aitedyitiondsTilgetrivon.  1H

NMVR spectra,we re r%d t .500. 1 M—Iz on a Br oker Avance DRX500
i nst runment §P4?§'8r ﬁ% runent. Deut erat ed

chl or of or m (Pe&haBii} LO-MS2Rpatatici Wid pe&ﬂinﬁ&%bﬁﬁnc(s%&e%t@mﬂéﬁf Thti$ed 'tions

sol vent s. Tk/g(bwas used as ILnternal reference standard. Chem cal shi

val ues are Pe e dmi ¥MSn QRSV%I%@SS %@WIGIWWQ@EP@MM@w@r@Msed

f | t Adksic &
qocr:]uglrjt eltg h%%r&c%ﬁ?l%ﬁl% he tcet Tégﬁgiﬁ%ﬁ)e dou 3-1|l1 dog(* E&EI’I pﬁlet

dg=doubl e qéH¥FP&0. 3} in T winoteX2. TomL/main; M@wﬁeqmnmappaﬁormdbyspmﬂmm
singul et. NyR.stgpnal s correspondl ng to acidic protons 25 are generally
omitted. i '

"H NMR spectra were recorded at 500.13 MFz on a Bruker Avance DRX500 instrument or
at 250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or
20 dimethyl sulfoxide (99.9%D) were used as solvents. TMS was used as internal reference
standard. Chemical shift values are expressed in ppm-values. The following abbreviations
are used for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet,
qui=quintet, h=heptet, dd=double doublet, di=double triplet, dg=double quartet, tt=triplet of
triplets, m=multiplet and b=broad singulet. NMR signals corresponding to acidic protons
25 are generally omitted.
Content of water in crystalline compounds was determined by Karl Fischer titration.
Standard workup procedures refer to extraction with the indicated organic solvent from
proper aqueous solutions, drying of combined organic exiracts (anhydrous MgSO4 or
- NayS0,), filtering and evaporation of the solvent in vacuo. For column chromatography,
30 silica gel of type Kieselgel 60, 230-400 mesh ASTM was used. For ion-exchange
chromatography, the following material was used: SCX-columns (1 g) from Varian Mega
Bond Elut®, Chrompack cat. No. 220776. Prior use the SCX-columns were pre-conditioned
with 10 % solution of acetic acid in methanol (3 mL). For reversed phase chromatography,
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evaporation of the solvent in vacuo. For1gcol um chromatography, 30 silica
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(1 g) fromVvaria ﬁ/b a o%%lh ut (r{')sece Chronpack cat No. 220508). Prior use
the C- 18-colums were pre-conditioned with nethanol (3 nL) and water (3

niL). For d 9% ation by irradiation, a ultaviolet light source (300 W
from Philipg"si l'éee‘ﬁsed. 5 Exanple 1 )

1-{ 2- [ 3- (di TeZHpHdimertg)dk b )42 RriAdd1 3080l Bpiperazi
yl)ethyl] pi penazi ne, s g)gh@ﬁ( 1223. A2 il 3%@%%’5?%%%"?‘1’@@0 9).
3- (di net hyl no) phenol . (13.0 g) and potassium hydroxide (11.8 g) was

di ssolved in N, N-di net hyl formam de (350 nL) and boiled under reflux for 18
hrs. The reaction was then cool ed, and poured into water, and worked up by

st andar d Pr deilrpe-nigphryzaneild.0 g d(dmsthykininajphaio! (8.0 end passsipnr | i ed by
The pae i ntoronqs EeR A daSH AOE ACh el Rl [ Bt R hBRod e L) ahd
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M xture wasPaEes 49g), B RdAODBNAAN as stRléh dder Bk hifrosphers (3 bar) for 3
hrs. The reaction mixture was filtered and after neutralisation worked up by standard
procedure using ethyl acetate affording pure aniline (11.2 g)- The crude anilipe, bis-(2-
chloroethyl)amine hydrochloride (8.6 g) and chlorobenzene (200 mL) was boiled under
20 reflux for 48 hrs. The reaction mixture was cooled to room temperature, and the volatile
solvents evaporated in vacuo to give the crude 1-{[3- |
) (dimethylamino)phenoxyJphenyl}piperazine (18.6 g). A solution of the crude piperazine,
) di-tert-butyl dicarbonate (32 g) and potassium carbonate (68 g) in tetrahydrofuran:water /
1:1, was heated at 50 °C for 18 hrs. The organic layer was separated and the water phase
25 extracted with ethyl acetate. The collected organic phases were worked up by standard
procedure followed by purification by silicagel chromatography (heptane:ethyl acetate /
8:2) affording pure BOC-protected 1-{ [3-dimethyl)phenoxyJphenyl}piperazine (9.4 g). A
solution of the BOC-derivative in a mixture of dry THF (30 mL) and trifluoroacetic acid (30
ml) was stirred at room temperature for 1 h. The volatile solvents were evaporated in vacuo
30 and ethyl acetate and 1 N aqueons sodium hydroxide were added. The organic phase was
coltected and worked up by standard procedure giving pure 1-{[3-
(dimethylamino)phenoxyJphenyl}piperazine (6.0g). A mixture of a part of the pure
piperazine (1.37 g), 3-(2-bromoethyl)-1H-indole (1.0 g), potassium carbonate (2.2 g),
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(6.09). A mxture of a i perazi he-
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vacua to g{ve an oil which was purified by silicagel chromatography
(heptane: ethyl acetate:triethylamne 126:70:4) to give the title conpound

as an oil . The folldwing canpomdswerprepareduying tid sase geddalimicthodxal ate from _
acetone (1.27 g). M 210-203 C. 111 NVR/ 250MHz (DMBO-d6): 2.85 (s, 611); ..}
3.00-3.35 (in, 1211); 6.15 (d, 111); 6.35 (s, II11); 6.45 (d,1H); 6.85 (d,

1H); 6.95-7 . 7 ] 90
( |S'|) ey, I\/Bﬂ@nfﬁ? Bé&&&zoxo?ﬁ@-yi@%pﬂz&z}ﬂ# 12 @'ii frﬂol iﬁbe%}@%r&z@helg%al%tg 89: 11,
6.47: N, 1d! %Mpﬂ@dr%?f‘cc NMR (35pMEz, WS(Nds)g_@-OQ@ 35{m, 171D; 801 ibyg

d e I ige@
%gggggPoiéﬁ&)S@% oxy)G%ﬁg%;/I 6‘@?—6%?%%&?58@%7 yl) et I7]12p(|{ raz?r?g( oxal ate
(ib). M 2211192255:(@1 JHONMS: mithvdds dH:H), 3100133, B&l(@nlodlﬁm) 6.00 (s,
211); 15 6. g@?ﬁggﬁ@hﬁg%&%gﬁﬂ, N o8 Bl RSB AL, §s85- 7 15 (in.

511); 7.20

20 Example 2
1-{2-[3-(dimethylamino)phenoxy[phenyl}-4-{3-(1H-indol-3-yl)propyl[piperazine (2a).
To a suspension of litium aluminum hydride (8.0 g) in tetrahydrofuran (500 mL) was a
solution of 3-indolepropionic acid (20 g) in tetrahydrofuran (100 mL) added dropwise. The
reaction mixture was stirred for 1 h at room temperature and subsequently cooled to 5 °C.

25 After sequential addition of water (16 mL), 15% aqueous sodium hydroxide (8.-0 mL) and
water (40 mL), the reaction mixture was stirred at room temperature over night and filtered.
Evaporation of the volatile solvents gave pure 3-(1H-indol-3-yl)propanol (19.1 g) as an oil.
3-(1H-Indol-3-yl)propanol (18.6 g) and carbon tetrabromide (42.1 g) was dissolved in
acetonitrile (1 L) and cooled to 0 °C and triphenylphosphine (30.7 g) was added in small

30 portions. The reaction was stirred for further 3 h at room temperature, the volatile solvents
evaporated in vacuo and the remaining oil purified by silicagel chromatography
(heptane:ethyl acetate / 2:1) to give 3-(3-bromopropyl)-1H-indole (25.6 g).
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ﬁmz ZDSG W‘( Iégﬁé”%%w’“féﬁﬂawéfy&ﬁr[én(wﬁem Mrapﬂjpz}(w;am? H,

geﬁ:z),oleoxgl mﬁgﬁ%%{f\?ﬁ %—I% (6- ChSFﬁor O‘WZ %}%&Z,MO@G) 208
yl ) propyl Jpi ~rd ( 02 (m, 2H); 3.15 (m, 4H); 3.55 (t, 4H); 6.00 (s, 2H); 6.40 (d, 1H);
6.65 (s, 1H); 6.80 (d, 1H), 6.85 (d, 1H); 7.00 (m, 2H); 7,05 (m, 2H); 7,25 (d, TH); 7,38 (s,
1H); 7.55 (dd, 1H); 10.45 (s, 1H), 11.00 (s, 1H). MS (m/z): 490 (ME+). Anal. Caled. for
20 C23}130013N303: C,59.73; H, 5.38; N, 7.47. Found C, 59.13; H. 5.36; N, 7.26.

1. 2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propylpiperazine,
dihydrochloride (2d). Mp: 183-189 °C. "H NMR (500MHz, DMSO-dg): 2.12 (m, 2H); 2.73
(t, 2ED); 3.05-3.25 (m, 6H); 3.55 (d, 2H); 3.65 (4, 2H); 3.75 (s, 3H); 6.53 (m, 1H); 6.88-7.20
25 (m, SH); 7.27-7.40 (m, 3H); 11.05 (s, 2H). MS (m/z): 460 (MH+). Anal. Caled. for
CasHz:CLFN;O;: C, 63.16; H, 6.06; N, 7.89. Found C, 63.04; H, 6.07; N, 7.88.

Q;;;

1 -[2-(1,4-Benzodioxan—6ylox3:)pheny7]—4—[3-(1H-indol—3-yl)propyl]piperazine (2¢). 'H
NMR (250MHz, CDCl): 1.90 (qui, 2H); 2.40-2.60 (m, 6H); 2.79 (t, 2H); 3.15 (t, 4H); 4.22

30 (s, 4H); 6.45 (m, 2H); 6.77 (d, 1H); 6.85-7.22 (m, 7H); 7.35 (d, 1H); 7.60 (d, 1H); 7.92 (s,
1H). MS (m/z): 470 (MH+).



di hydrochl oride (2c). My 165 C (deconposition).1H NVR (250MH7, DVBO- d6):
2.08 (m 21D, 2.73 (t, 211); 3.02 (m 2H); 3.15 (m 41); &7 B8gyst20041);

6.00 (s, 2H)y d, 11): 6.65 111): 6.80 (d, 1 M 7.00
(m 2(1]S); g?vggﬁzﬁa&ﬂzll); )7,25 (d, |(§/1 7 5 (s, 1(11); ?55%@?“@?3)&1 10. 45

(a, 111), 11.00 (s, 1R. M5 (M 2): 490(|\#’I+) Anal . Calcd. for

?2228"%1??3?? oo keIl 3 A g 3o prorllipBeriSine i
)E/):V)BpOr ggyl Jpi ¢ rﬁM(ZS?M{l)y&BGK)( drﬂOd (zaéy;zsmssj(aesmmn(tm)m (t500MHz,
3765 (o) 058 € SRSt beobtion sl ka1 Bl 7.2 30 ghosi

(m 3H); 11.70%2 (ss1HRHC/MNEm(z)1488:(MEB), RiV-2.53, phrigt 99.8%I cd. for

C28H32C12FN302: C, 63.16; H, 6.06; N, 7.89. Found C, 63.04; H 6.07; N,
7.88. 1-[2-(1,4 Benzodi oxan-6 yl oxy)phenylJ-4 [3-(1Hindol-3

gl )48r gp%i)\]?lbﬂ (izd-Benzodieyan-3-3lbxy)pRdnyl] 25QN6Zch 4110%1@1{%)1502133?9037 ﬂl}ﬂg pe e .
(in, 211): gz%%@éigf‘%@%@%ﬁ@zl ?Qrfq %:%5@&01,1@1};2%56@21(1113@% 7.92
(s, 1H) . NSEym2} (s, 47S) e(zwaa!, 1}3768@-@‘7@(111,299{}68\9@ Oro 3 %%3/5‘60721

20 1-[12-(1,4 Benzo |oxan | ox en

yI)prE)pyI(J pi @t 798 G, 4 Lq\-/‘i[\ﬁ\%@/p '*‘XZBCFQ)GO 11111’9]2)9?% 2H); 2.38-2.53
(m 611); .73 (t, 2H) 3 16 (t, 4H); 4.26 (s, 4H); 6.38 (dd 1H);

6.60-6.75 (in, 2H); 6.83-7.10 (m 6H); 7.23-7.30 (m 3H); 7.92 (s, 111)
LC/ VB (1t z2) 1B, ‘(W?dwm-éy@x)ﬂﬁ}Wkﬁyﬁ%loﬂwﬂ—ﬁdql-}ﬂ}pré}@ﬂp@@ﬂiman

L35he ey SO B R L sl

g t1 y: 4l7-|) 324(413,493 (s4H43); 66154, CHYL, 63731% 155 %@Qﬂﬁ 3’5( 61}§0?§2?99WH+E[§0
= 2. 60 puri K); E@gw&#i‘gée a{‘h 6 yI oxy)phenylj 4

[ 3- (6-chl mo | Hi ndoI 3 vl )pr oprp| per a2| ne (2h) "H NWMR (250MHz, CDC13):
1 90 (qui, 112)2 2. 35-2 ; 3.15- (. 411); 4.23 (s,
6.45 (AR efhW&@@mpn}(wﬂ#ﬁ-(@h@m(lﬁ-zmiybprwmermﬂz)7 92 (s,

| | . 6-Chioro-3-(3- {4-[2-(2-methoxy-phenoxy)-phenyl]-piperazin-1-y1} -propyl)-1H-indole
*H NMR (250MHz, CDCl;): 1.90 (qui, 2H); 2.35-2.50 (m, 6H); 2.73 (¢, 2H); 3.19 (¢, 4H);
3.83 (s, 3H); 6.70-7.08 (m, 10H); 7.32 (d, 1H), 7.49 (d, 1H); 7.94 (s, 1H). LC/MS (m/z):
20 476 (MHY), Rt =2.59, purity 99.8%

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(6-chloro-1H-indol-3-yl)propylJpiperazine (2j).

"H NMR (250MHz, CDCly): 1.89 (qui, 2H); 2.33-2.60 (m, 6H); 2.73 (¢, 2H); 3.13 (, 4H);

3.75 (s, 3H); 6.49 (m, 2H); 6.58 ( dd, 1H); 6.95-7.20 (m, 7H); 7.32 (d, 1H), 7.49 (d, 1H);
25 7.92 (s, 1H). LC/MS (m/z): 476 (ME-), Rt =2.64, purity 99.7%

Example 3

1-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(1H-indol-3-yl)propyl]piperazine (3a)

30
4-[(4-Nitrophenoxy)carbonyioxymethyl)phenoxymethyl polystyrene (267.0 g, 235 mmol)
was suspended in dry NN-dimethylformamide (2 L). N-Methylmorpholine (238.0 g, 2.35
mol) and piperazine (102.0 g, 1.17 mol) were added and the mixture was stirred at Toom
temperature for 16 hrs. The resin was filtered off and washed with N)N-dimethylformamide



LOMB (mz): 504 (M), R = 2.62, purity 99.7% 15 1-[2-(2

Met hoxyphenoxy) phenylj (3-(fi-chloro-1Hindol-3 yl)propyl|i pegusti2ned (2i).
6- Chl or 0- 3- (3-{4-[ 2- ( 2- net hoxy- phenoxy) phenyl ] - pi perazi n-1-yl}

propyl) - 1H waled/46781H NVR (250MHz, CDC13): 1.90 (qui, 2H) ;PCTIIGINTZY (m
61D, 2.73 (t, 2H); 3.19 (t, 4H); 3.83 (g 35); 6.70-7.08 (m 10OH); 7.32
(d, 1H), 7.49 (d, 11-1); 7.94 (s, 1H. LOMS (mz): 20 476 (MH#), R =
2.59, purity299.8% tetfabydrfutdat (2oXy phEhowater (1l K- 40¢ 3al()6-mdthawwb(2 X ilndd) - 3

yl) propyl j pi | (24 N , 13): 1, 89.(qui, 2H) . .
2.33-2. 60 (l%&%%‘?‘?“’ﬂ‘%‘%@?fl éh%@n%?i@% L%‘P%ﬁy’stﬁeiﬂé, aéﬁj’”h%d Xt
2H) ; ? 58 §alihh1cc:i/rdxbﬂthax&. @5X750®0m](;)rm<)7ﬂﬁ¢d inl vécio (@5 °C) BB, hrs). #9yi€ld, anl Mlno%
7.92 (s,11). LC.MS (tn 476 (M), R = 2.64, purity 99.7% Exanple 3 1-
j 2- (2Met hoxfﬁﬁ@ﬂ%‘ﬁf/ﬁ%m@éépﬁlﬂ-(&(l H. i ndol -3 yl) propyl I pi perazine (3a) 30
4-[ (4- Ni tropheno) cy) car bonyl oxymet hyl ) phenoxynet hyl pol ystyrene (267.0 g,
235 mmol ) was suspended in dry NN-di nethyl for mam de

2.1).
N- Met hyl nor phB plthe sesg fémb?bt?!yle%ﬂl%s) 22 Fungl) way wpw(éeft ‘E%@'y@et@,hydmwmt )
wer e added t 16 4t eehd hE : % The
resin was fiiptgg'l)g%do ?%ng washed %/\nﬁt—ﬂmﬁh-%i rrg%yrll%l or%%%hﬂggoé@gp uqutbi]ZOM
WO 01/ 49678 gPUA 1Diol)/70:6 added fallowed by potapsiuh etabahaiel (3OFF 2 368 @bl The tepctiomat er

1 X 500 nL).. meth 2 t rahydr of 2. X 1 thanol (1 X
Ch 03 O g AT e S0 Gt 6 R R B i o iemirapipe B BB NS S
d;i eg iA n L{ﬁ(ﬂlm-e(jf 2ﬁﬁ~caud3ﬁa§htreﬁ)wmm t?ﬁagyﬁgﬁmgmtsoog?muwfms(z resiso ﬁﬂf},oao_

. - art o resin (0] al ne , mo suspende In
gry 't__'&rghya‘?tﬁ’il 2 (dl% E§'€ , e G008 Yury *miiond Pk SH43PERY!
1, 2- di chl or GWsreRethAnkT2 X VoiReHaBSIND X P50(rhl ). FRAKR the REBRRS NaBRSyifh/ 6. O

g, 184 mmol) was added fol |l owed by potassium carbonate (50.9 g, 368 mmol).

The react i ostichigromethene (&sX $09 migand drighincvacue (26°(h 39 hrg)togricld adlarkerapge r oom
t enper at ure,regﬁp@&%_i n was 7 ‘

15

To a solution of 2-hydroxyanisole (2.2 g, 17.7 mmol) in tetrahydrofuran (50 mL) was
carefully added neat sodium hydride (15.5 mmol) at room temperature (Caution: Generaﬁon
of hydrogen). The mixture was stirred additional 30 min after the generation of hydrogen
ceased. Subsequently, a part of the above obtained resin (2.8 g, 1.72 mmol) was added and
20 the mixture was stirred at 40 °C for 12 hrs. After cooling to room temperature, the resin was
filtered off and washed with tetrahydrofuran (2 X 50 mL), tetrahydrofuran/water (1:1) (2 X
) 50 mL), N,N-dimethylformamide (2 X 50 mL), water (2 X 50 mL), methanol (3 X 50 mL),
tetrahydrofuran (3 X 50 mL), and subsequently with methanol and tetrabydrofirran (each 50
mlL, 5 cycles). Finally, the resin was washed with dichloromethane (3 X 50 mL) and dried in

25 vacuo (25 °C, 12 hrs).

The thus obtained resin (3.0 g, 1.84 mmol) and a 0.5 M solution of 1,1 @phenanthroli.ne ina
3:1 mixture of pyridine/water (20 mL) was placed in a light-transparent reacior tube. For
decomplexation, the suspension was vortexed and irradiated with visible light for 12 hrs, A
30 very characteristic feature of the decomplexation step is the appearance of the intensive red
colour of the liquid phase during irradiation. The resin was filtered off and washed with
methanol (2 X 25 mL), water (2 X 25 ml) and tetrahydrofuran (3 X 25 mL) until the
washing solutions kept colourless (5 cycles) and the irradiation procedure was repeated untit



10 filtered off and washed wth tetrahydrofiiran (2 X 500 nL), water (2 X
250 nl), tetrahydrofuran (2 X 500 nL), water (2 X 250 nl)27 Asgirdi2o04 (2 X

250 m), diyghbpiseaget hane (2 X 500 nmi), nethanol (2 X 250 | ly, the
resin was vvasheg vv??h di chl oronet hane (3 X 500 nL) and dr?%}cfnfigd!@g%uo (25

C, 36 his) to yield a dark orange resin?2(142 g). 15 To a sol ution of
2- hydr oxyanideebr8plexatidn Gwas completdi®loyeibd) ARL f was
o FpI Lol ARk SIS0 ARl e i was

careful |y added neat sodi um hydride

(Caution: G3Fashet wiblndichlorometiang €hX 25Tie anil dtied & waa @51°€; Bhaddi ti onal 30
mn after the generation of hydrogen ceased. Subsequently, a part of the
above obtained resin (2.8 g, 1.72 mol) was added and 20 the m xture was

stirred at Jhe@diw(apidxh?.§ g, DB emmalpwhd sugpended DG -1 SRR FHuoroitit @8N
was filte ofif .. and shed_w.th tetrahydrofuran (2 X 50 nil) .

t et r ahydr o# ﬁ@%nﬁﬁahﬁ’ﬁoﬁ%@@f?% ?’1; angﬁgaﬁﬁ‘;“‘/‘t ey ¢ §er i dbeTesin sgisn ) |
water (2 X Hilterdd)off amd Washell with MetBhol{) X 5 i) B ML REMh@Rarc31 % 30nl}: fneand
subsequentléiqyp\{l@tS met hanol gnd tetrahydrofuiran (each 50 nL, 5 cycles).
Finally, th P Wag’%%@&“% ad g5 vplafleosalymisnwereevrpaetedity aeld aidirkd i n
25 vacua (25r&rn&i2§1h5§)- The thus obtained resin (3.0 g, 1.84 mmol) and a

0.5 Msolution ol, 10-phenanthroline in a 3:1 mxture of pyridine/water (20
m.) was placed in a light-transparent reactor tube. For deconpl exati on,

the suspegsitgg . | EL-ad] ] isible light.for 12_hrs. A
30 very char act&(g??’g%l ??:nglg%{tjlt??e o* ﬁgi@%g‘gn# tetﬁ%ﬁf“gn&m%l %gu.tfor‘?epﬁ WPance
of the intemrsiborate ¢4 mzp|0A3 mufmdihend BatbrbnpipespyciH-inigle (3Badpa019mmd)e
resin was fi r of f, .and.washed .wi t 0 2 25 nm), water (2 X 25 )
m) and tet %@%ﬂia‘?%f‘i@#&ﬁe mé%g{ez‘%”rhe?f"gﬂ% Eﬁg‘f ll%\é'%i)f?ﬂjy%mﬁ%ﬁglm@fﬁne
col ourl ess (Z5(yg) B:29 mandbl) Wes idded udbihi GixtRFeOs ANy Wasicd RPRS Sliuke, 27
August 2004 ..WO 01/ m&[ﬁm 00721 22 deconpl exati on was conplete (5
cycles). Af '8P TEGHY washed aith mefhanplld; 1 2vls) angestichdarometbane (1 X
di chl or ongst RAAE). (The ¥ombindl Liqi Hhekes Srd Svaydai® FomPvdiatild %olb):?m 1 ieldSs idke
(approx. 2. , 1.84 mmol ) was suspended in a 1:1-mxture o
trifluoroacS¥9vR Bk dThe; e arodnsto MoRepussied by Spreparativedreveised ephase P
tenper at ur € chRmatogtiphy. Fhrehififiad'solftfon was subsequently loaded on a pre~conditioned ion
exchange column. The column was washed with methanol (4 mlL) and acetonitrile (4 mlL),
followed by elution of the product with 4 N solution of ammonia in methanol (4.5 mL).
20 Evaporation of the volatile solvents afforded the title compound 3a as yellow oil (66 mg).

LC/MS (m/z) 442 (MEY), Rt = 4.15, purity: 93 %.

The following compounds were prepared analogously:

1-(2-Phenoxyphenyl)-4-[4-(1H-indol-3-yl)butyl[piperazine (3b): LC/MS (m/z) 426 (MH),
25 RT =4.36, purity: 79 %.

1-[2—(1,3—Benzodioxolan—5—yloxy)phenyI]—4—[4—(1H—indol—3—yl)bug:ﬂpiperazine - (3e)
LC/MS (w/z) 470 (MH"), RT = 2.62, purity: 89 %.

30 I-[2-(2-Methoxyphenoxy)phenyl]-4-[2-(6-chloro-1H-indol-3-yl)ethyl]piperazine (3d):
LC/MS (m/z) 462 (MH"), RT = 4.35, purity: 76 %.




filtered off and washed with nethanol (1 X 5 nL) and dichl oronethane (1 X 5
m.). The |liquid phases were conbined and the vol atil e sol ¥&Augusignes
evaporated to yield a dark brown oil (1.5 g) 10 The oil was dissolved in
acetonitril YWOAVASYS To the thus obtained sol ution, potassPCHPKe¥eRInat e
(46 nmg, 0.33 mmol) and 3-(3 bronopropyl )zl Hindole (33 ng, 0.14 mmol)

wer e added ap?zztégéa m xture was heated at 70 C for 12 his. |socyanonethyl

pol ystyr ene Regzogiosdfarminny)phery 4 fe@-dinrotiBkindvbd v ashylimipesizing y

cooled to r - Lt &l H?GF]LI@”FR'T%.& feddered off and washed with
met hanol (logajz ) a(mdé}di chl or'dnet hanéfﬁjxgél "2 nL). The conbined |iquid

phases were evaporated fromvolatile solvents to yield a dark brown oil.

Ehr ot ogr app LRl Bl MR\ § St Ao B DBl o
pr e- condi t § dRBILCOAS (reked HEMQEHDORT ML 32 peritgrll%n was washed with met hanol

(4 mL) and acetonitrile (4 nL), followed by elution of the product with 4
N solution of ammonia in nmethanol (4.5 nL). 20-Evaporation of the volatile

sol vent s af f bf2igdMelrexyphér dy)pherylinpi-Qel-ndolyRy ) sy Pigerd-H (F): LCME Wiy ™ 2)
442 (WH), I% = klap_%rlt : .93 % The follow ng conpounds were prepared
anal ogousl y: P 0 ﬁ} 95?-/6-4- (I'Hindol -3 yl)butyl] P=Pe' adne (3b):
LCOMS (mMz) 426 M), 25 RT = 4.36, purity: 79 % | [2-(1, 3 Benzodi oxol an-S

| ox henyl]-4-14 (I Hindol-3 yl)butyl Jpi perazine (3c): LM (nmlz) 470
UMY Pre L et iommiphemISo sl o 3 propylpipstasine (3by. LOMS tmis)

Met hox phenq@mxﬂﬁ&ﬂ;l@ -,{rﬁl-,._ lo@r o- | H-i ndol -3 yl)ethyljpiperazine (3d):
LC M5 {mz) 462 PV, RT = %‘?35, Cdgu/?'i ty: 76 % 27 August 2004 WO 01149678
PCT/ DKOO' 00721 23 1 [2-(1, 3 Benzodi oxol an-5 yl oxy) phenyl J-4

r2- (:6'2?2'41” gﬁ{ﬂ%@ﬁggﬁa&'ﬁr)ﬁﬁ% o RS A E S 3y pivonazhe 270 ()
| - (2-[ 3- ( Di rigl/ME @uE)yHspPIVENRLBIT pReTydukitytf88-94.6- chl or o- | H-i ndol - 3
yl) et hyl JE’; perazi ne '
1-(2-Phenoxyphenyl)-4-{2-(6-chloro-1H-indol-3-yl)ethyllpiperazine (3j): LC/MS (m/z) 432
(MEL), RT =4.40, putity: 70 %.

Example 4
20

2-(4-Chlorobutyl)-1,3-dioxolan-4-yimethoxymethyl polystyrene (4a).

A 2 L round bottom flask was charged with 2,2-dimethyl-1,3-dioxolan-4-ylmethoxymethyl
polystyrene (90 g, 72 mmol, commercially airaﬂabie as ()-1-(2,3-isopropylidene) glycerol

25 polystyrene from Calbiochem-Novabiochem, cat. no. 01-64-0291). Toluene (900 mL)
followed by p-toluenesuifonic acid mono hydrate (5.0 g, 26 mmol), sodium sulfate @5 g),
and 5-chloropentanal (25.5 g, 211 mmol) were added and the mixiure was boiled under
reflux for 12 hrs. The reflux condenser was replaced by a Dean-Stark apparatus and the
mixture was boiled under reflux for an additional 3 hrs. After cooling of the reaction

30 mixture to 60 °C, the resin was filtered off and washed with toluene (200 mL),
tetrahydrofuran/pyridine (1:1, 200 mL), tetrahydrofuran/water/pyridine (10:10:1, 200 mL),
methanol (200 mL), water (200 mL), tetrahydrofuran (200 mL), dichloromethane (200 mL),
methanol (3 X 200 mL), and dichloromethane (3 X 200 m1L.). The resin was dried i vacuo
(35 °C, 12 hrs) to yield the title compound 4a (97 g).



5 (3f): LM (zn/z) 475 (Nils"), RT = 2.32, purity: 91 % 1-[2-(2

Met hoxyphenoxy) phenyl J-4 [4-(1H i ndol -3 yl)butyl] pi perazi né/ A8gyst 2004 V5
(mz) 456 (Wiohkueddd = 4.3 1, purity: 90 % 10 1 [2-(4 PCT/D 121

Met hoxyphenoxy) phenyl j - 4- [ 3- (1. 13 i ndol -3yl ) propyl ] pi per azi he ¢ 2 L/ VB
(mz) 442 (MT), RT = 4.18, purity: 90 %

1- (2-[ 3- (D et hyl am no) phnoxyj phenyl ) -414- (1Hi ndol -3 yl ) hutyl] pi perazi ne
LGNS (M z) 469.(MSS), RT = 2.27, purity: 88 % 15 I-(2

Phenoxypheny5e &lipwing sommeusds wers nrensend agalpgoustyhy | | pi per azine (3j): LC/ M5

(mMz) 432 (M4-Cbrpr blahia. 4
2 (4 cnl orobﬂ?&-fp& i)g%%x?%ﬁ’@?@%?ﬂﬂb%ﬁﬁ?ﬁ&@rene (4a). A2 L
round bot t ond-f-GhleransatyliHai-gexolan-tvimetosgmetbylvplystnete dchxol an- 4

yl met hoxyngt hyl  pol ystyrene (90 g, 72 nmmol, commercially avail abl e as
(t)-1-(2,3 isop opylidene) glycerol 25 polystyrene from Cal bi ochem

Novabi ochemExpampla§. 01-64-0291). Toluene (900 nL) followed by p

t ol uenesul fonic acid nono hydrate (5.0 g, 26 mmol), sodiumsulfate (25 g),
and 5-chi oropentanal (25.5 g, 211 nmol) were added and the m xture was

boi | ed underl-/2-@{4-Banzbdoxdn25 Plosy)pRagl] Lefsl (96 AN B G5 EE. 3V ged-by a
Dean- St ar k %gﬂ?r atus and the m)gturé-w\;e\//as(ggzoi | ed E’E%er%gﬁlpg@@or 5‘%
addi ti onal s. After cooling of the reaction 30 mxture to 60 C, the

resin wasidiltered off and washed with toluene (200 ni),
t et r ahydr of g’ro(an/ pyridine (1:1, 200 nlL), tetrahydrofiuan/water/pyridine
(10: 10: 1, 260CrfchlorobyDshdioxeland-yimythoxyatetiyl (10bGtymnE, (70eky oy druaidly Has

(200 i), digghleasang h@@&qﬁf&o}mamﬁe Noty 34X 200, y
di chl or onet ﬁgl%e 3 Xh%jgﬁfr]t . Phe res| ﬁt(i@sm%}’iggﬁ"anf"&g%&%g ngmol) wagy s)
to yield thaddedfoBowehhydiisbpampyletiylayine B2 MILUE36 200 4nd YPRHMEIPTRe, 1.36
PCT/ DKOO 002 % -@ér%ggoﬁ 0l.] owi ng .conpo ﬁg§ were prepared anal ogousF’_y:
2- (3- Chl or opr o%y E A TR IR }‘eﬁﬁgﬁétj Xgﬁgilqg);ﬁrr&gf%i%,}:@néﬂ@mggohng to
15 room temperature, the resin was filtered off and washed with N,N-dimethylformamide 3X
500 mL), methanol (3 X 500 mL), tetrahydrofuran (3 X 500 mL), and subsequently with
methanol and tetrahydrofuran (each 250 mL, 5 cycles). Finally, the resin was washed with
dichloromethane (3 X 500 mL) and dried in vacuo (25 °C, 36 hrs) to yield an almost
colourless resin (76 g).
20

=
-

A part of the obtained resin (50 g, 60.6 mmol) was then suspended in dry tetrahydrofuran
(600 mL). 116-1,2~Dichlorobenzene—ns-cyclopentadienyliron([[) hexafluorophosphate (48 g,
116.2 mmol) was added followed by potassium carbonate (32 g, 233 mmol). The reaction
mixture was stirred at 60 °C for 12 hus. After cooling to room temperature, the resin was

25 filtered off and washed with tetrahydrofiran (2 X 500 ml), water 2 X 250 mlL),
fetrahiydrofuran (2 X 500 mL), methanol (2 X 250 mL), dichloromethane (2 X 500 ml),
methanol (2 X 250 mL). Finally, the resin was washed with dichloromethane (3 X 500 mL)
and dried in vacuo (25 °C, 36 hrs) to yield a dark orange resin (70 g).

30 To a solution of S-hydroxy-l,d—benzodioane (2.8 g, 18.4 mmol) in tetrahydrofuran (50 mL)
was carefully added neat sodivm hydride (15.5 mmol) at room temperature (Caution:
Generation of hydrogen). The mixture was stirred fof an additional 30 min after the
generation of hydrogen ceased. Subsequently, a part of the above obtained resin (28g,23
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15 until decomplexation was complete (ca. 4 cycles). After complete decomplexation, the resin

was washed with dichloromethane (3 X 10 mL) and dried in vacuo (25 °C, 12 hrs).

The obtained resin (160 mg, 0.15 mmol) and 4-fluorophenylhydrazine hydrochloride (35
20 mg, 0.21 mmol) were mixed in a reactor tube. A 0.5 M solution of anhydrous zinc chioride
~ in acetic acid (1.5 mL) was added and the reaction fube was sealed. The reaction mixture
o was stirred for 12 hrs at 70 °C. After cooling to room temperatufe, the reaction mixture was
filtered and the residnal resin washed with dimethy! sulfoxide (1.5 mL). Saturated aqueous
sodium carbonate solution (1.5 mL) was added carefully to the combined ﬁl&at@s(Caﬁﬁon;
25 Generation of carbondioxide). The solution was loaded on a pre~conditioned reversed phase
C-18 column. The column was washed with water (4 mL) and the product was eluted with
methanol (4.5 mL). After evaporation of the volatile solvents, the crude product was
purified by preparative reversed phase HPLC chromatography. The resulting solution was
subsequently loaded on a pre-conditioned ion exchange column. The column was washed
30 with methanol (4 mY)) and acetonitrile (4 mL), followed by elution of the product with 4 N
solution of ammonia in methanol (4.5 mL). Evaporation of the volatile solvents afforded the
title compound 5a as yellow oil (2 mg). LC/MS (m/z) 488 (MH), Rt = 4.22, purity: 84 %.
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20 1-[2-(2,6-Dimethoxyphenoxy)phenylj-4-{3-(5-bromo-1H-indol-3-yl)propyl]piperazine (Sh):

LC/MS (m/z) 552 (MH), RT = 4.49, purity: 86 %.

1-{2-[3-(Dimethylamino)phenoxy]phenyl}-4-[3-(5-methyl-1H-indol-3-yl)propyl]piperazine
(5i): LC/MS (m/z) 469 (MH"), RT = 3.73, purity: 86 %.

1-(2-Phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yl)propyl]piperazine (5i): LC/MS (/z)
446 (MH"), RT =4.52, purity: 88 %.

1-{2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-methyl-1 H-indol-3-yl)propyl]piperazine
30 (5K): LC/MS (m/z) 470 (MH"), RT = 4.38, purity: 70 %.

1-[2-(2-Methoxyphenoxy)phenyl]-4-[3~(5-fluoro-1H-indol-3-yljpropylpiperazine (S)):
LC/MS (m/z) 460 (MH"), RT = 4.24, purity: 87 %.




27 August 2004 WD 01/49678 PCT/ DKOO/ 00721 26 The foll owi ng conpounds were
prepared anal ogously: |-(2 Phenoxyphenyl)-4 [3-(5nethyl -1 HT Adokss 2004

yl )propyl ] pi perazine (5b): LM (mz) 426 (MR), RT = 4.44, purity: 88 %
5 1 [2-(2 MVASKHsHEenoxy) phenyl -4 [3-(S-chloro-1Hindol PCI/DKE0/60721

yl ) propylJPi pe"azine (Sc): LCOM (mz) 476 (M-i}), RT = 4.46, purity: 95
% | f2-(2 Methoxyphenoxy)phenyl]-4-('3-(S-brono-IHindol-3

yl ) propyl ] pi perazine (5d): LCOM (mz) 522 (MJ), RT = 4.52, purity: 91 %
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[ 3- ( Sf uor o- 1%£ WmelmdgTrﬁ@maé%a) LCMS (mz) 15 430
(M3t), RT = 4.32, purity: 96 % 1-(2 Phenoxyphenyl)-4-,(3-(S-brono-I1H

i ndol -3 vyl )propyl]pi perazine (Sg): LM (nmz) 492 (MH), RT = 4.60,
purity: 845%-[2(, fﬂ:B{zr&aﬂzﬁxcﬂaﬂﬂwpkwﬂdnﬁwafhbanymmdblﬁad)pﬁ»pﬁyﬁmwi ndol

3 vyl I 55 = 4. 49, ity: 86
0 1 02 O ae (BRI A oy Tt et s ot vy 1 b mitol -3
yl ) propyl ] pi perazine (Si): LM (mz) 469 (M), RT = 3.73, purity: 86 %

25 1-(2-Ph henyl ) -4-[3- (S chl | H.i ndol | fne (5
OIS (i ) AR Rt S>iegphenih 5y i el 3o B gt of an’ S

y1 oxy) pheny! denf1ichhl Fuu sty ), Redols g,,ﬂew yl ] pi perazl ne 30 (5k):
LC/ MB (Mz% <B7)4 (M 3+), 38, pursf 73(?%%/1? 1-{2-(
Met hoxyphé oxy) phenyl ] --4 [ 3- (S fl uoro- JH—| ndol - 3 vyl )propyl ] pi perazi ne

(o1 6)78 | NP b [337- chidho i inb S )propliperdiine RAVEE S R} ©

430 (MH"), RT = 4.38, purity: 87 %.

I1-(2-Phenoxyphenyl)-4-[3-(5,7-diftuoro-1H- mdol-—é‘-yl)propyl]pmemzme (Sq) LC/MS
15 (m/z) 448 (MH"), RT = 4.4, purity: 84 %.

I-{2-(2-Methoxyphenoxy)phenyl]-4-{3-(7-bromo-1H-indol-3-yl)propyl]piperazine (5r):
LC/MS (/z) 520 (MH), RT = 4.50, purity: 77 %.

20 I-{2-[3-(Dimethylamino)phenoxy]phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine
(5s): LC/MS (m/z) 473 (MH), RT = 3.63, purity: 96 %.

I-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-iodo-1H-indol-3-y)propyl]piperazine (5t):
LC/MS (m/z) 568 (MH'), RT = 4.63, purity: 82 %.
25
1-f2-(1, 3-Beuzadzoxolan-5—ylo:gz)pherg:l]—4-[3—(5—chlora—1H—mdol—3 -yl)propyl]piperazine
(Su): LC/MS (m/z) 490 (MHY), RT = 4.45, purity: 90 %.

I1-{2-(2,6-Dimethoxyphenoxy)phenyl]-4-{3-(5-chloro-1H-indol-3-yl)propyllpiperazine (5v):
30 LC/MS (m/z) 506 (MHY), RT = 4.46, purity: 83 %.

1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(1 H-pyrrolo[3,2-hj-quinolin-3-
yl)propylJpiperazine (Sw): LC/MS (m/2) 507 (MH"), RT = 3.30, purity: 97 %.
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yl) propyl jipi peraZI ne (5v) 30 LC/I\/IS (mz) 506 (MEN ), RT = 4 46, purity:
83 % 1-[2-(I,3 Benzodi oxol an-
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y) phenyl J- 4-[3- (5, 7-dtuoro-1 Hindol 3 yI)propyI]p| perazi ne (Sx):
1—[2-(],4—Benzodioxan—5—yloxy)phenyl]—4~[3—(’5—methyl—1H—indaI——3-yl)propyl]pr;perazine
15 (Sab): LC/MS (m/z) 484 (MH"), RT = 4.35, purity: 84 %.

1-[2-(2, &Dimethox;phenoxy)phwl]—tl—[.?—(.f—meﬂzyl—IH—indoI—.?—yI)propyl]pz]vérazine
(5ac): LC/MS (m/z) 486 (MH"), RT = 4.38, purity: 80 %.

20 1-[2-(3-Methoxyphenoxy)phenyl]-4-{3-(1H-indol-3-yl)propyl]piperazine (5ad): LC/MS
(m/z) 442 (MH"), RT = 4.25, purity: 85 %.

1-[2-(1,4-Benzodioxan-3-yloxy)phenyl]4-[3-(1H-indol-3-yl)propyl]piperazine (5ae):
'LC/MS (m/z) 471 (MH'), RT = 4.13, purity: 83 %.

1-f2(1, 3-Benzodipxolan—5—yloxy)phenyl]—4—[ 3-(35-bromo-1H-indol-3-yl)propyllpiperazine
(5af): LC/MS (p/z) 536 (MH"), RT = 4.49, purity: 88 %.

1-£2-f 3-(Morpholin-4-yl)phenoxy]phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propylJpiperazine
30 (5ag): LC/MS (m/z) 515 (MH"), RT =4.17, purity: 94 %.

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(5-chioro-1H-indol-3-yl)propyl]piperazine (Sah):
LC/MS (m/z) 476 (MH"), RT =4.53, purity: 92 %.
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zﬁ);rggyl(llpﬁif)%gm ne % ab —hg?%weﬁ?’l_gﬂ ?WJEB@&#&%&%@%UH ty: 84
% 1-[2-(2, I@M&@VMQ @pﬁé&mtyzwi%(s met hyl - 1H i ndol -
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% 20 1-[2-(3 Metha yphenoxy) Phenyl J-[3-(1H indol-3 yl)propyl]piperazine
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m 536 S 88 % _ 1-(2- Mor phol i n
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LG M5 (m UMH"T, ol (2-(3

Met hox§ phz)n(gxy) phenyIS 4- %0?? (5-- ﬁﬁ?ggfpﬁﬂm{ 3 yl) propyl Jpi perazi ne
(5ah): LY M (rﬂz) 476 (NH) RT = 4.53, purity: 92 % 27 August 2004 WO

?Il—l{ |4237I8 g?{ﬁo yl' Jpi p 2| %ﬁ@&@%gﬁw%wglﬂﬂ@%ﬁﬁg@4 68,

purity: 85 % D400 , REhb 29, pdtyod§ Ypheny| J- 4- { 3- (5-i odo- | Hi ndol 3
yl ) propyl ] pi perazine (Saj):

1-{2-{3-(Morpholin-4-yl)phenoxy]phenyl}-4-{3-(5-bromo-1H-indol-3-yl)propylpiperazine
15 (Sam): LC/MS (m/z) 475 (MH'), RT = 4.42, purity: 78 %.
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1 —{2—[3—MorpkoIin{ybphenoay]pherg:l}-4-[3-(5-chIoro—]H—indol—3-yl)propyl]pszerazine
(5an): LC/MS (m/z) 531 (MH"), RT = 4.34, purity: 81 %.

20 1-{2-/3-(Morpholin-4-ylphenoxy]phenyl}-4-[3-(5-iodo-1H-indol-3-y})propyljpiperazine
(5a0): LC/MS (m/z) 623 (MH), RT = 4.56, purity: 71 %.

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(7-fluoro-1H-indol-3-yl)propylJpiperazine (Saq):
LC/MS (m/z) 460 (MH"), RT = 4.38, purity: 70 %.

1-(2-Phenoxyphenyl)-4-[3-(5, 7—dunethyl—1H-mdol-3—yl)propyl]pqverazme(5ar) LC/MS
(m/z) 440 (MH"), RT = 4.64, purity: 78 %.

1-{2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-yl)propyl]piperazine
30 (5as): LC/MS (w/z) 534 (MH"), RT = 4.46, purity: 75 %.

1-[2-(3,4,5-Trimethoxyphenoxy)phenyl]4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine
(5at): LC/MS (m/z) 580 (MH"), RT =4.34, purity: 81 %.




mz) 598 ( E), RT = 4.61, purity: 70 %
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met hods. Theag viges MethiSodifed fﬁ“ﬁgj
YM 0915 2 tonhuman (tj&(%ggrﬁ ne &é%%%?gﬁ%gég%uﬁgs et %%e%gﬁltlon B

by drugs of RG#83 %1ﬂ@ﬁn'@m%mwmmoumelm&mﬂbmnes of human
cl oned dopam ne D4.2 receptors expressed in CHOcells is determ ned

15
Inkibition of the binding of [*H}-Spiperone to human D; receptors

By this method, the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to
membranes of hlm:caln cloned dopamine Dj; receptors expressed in CHO-cells is determined

20 in vitro. Method modified from R.G. MacKenzie ef al., Eur. J. Pharm.-Mol. Pharm. Sec.,
1994, 266, 79-85. The results are given in the following Table 1 as ICsg-values.

The affinity of the compounds of the invention to 5-HT1, receptors was determined by
25 measuring the inhibition of binding of a radioactive ligand at 5-HT; receptors as described
in the following test:

Inhibition of *H-5-CT Binding to Human 5-HT;, Receptors.
30
By this method, the inhibition by drugs of the binding of the 5-HT, agonist
3H-5-carboxamido fryptamine (3H-5~C’I_‘) 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
35 described by Harrington, M.A. et al, J. Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5-



in vitro. Method nodified from NEN Life Science Products, Inc., technical
data certificate PC2533-10/96. The results are given in tRéALghdt@abag
Table 1 as |1 C50-values. 15 Inhibition of the binding of [3E-Spiperone to
human D3 rec¥Ptdi%78y t his net hod, the inhibition by drugsP@PEMEYBENndi ng
[ 3H] Spi perone (0.3 nM to nenbranes of RBuman cloned dopami ne D3 receptors
expressed in CHOcells is determned 20 in vitro. Method nodified fromR G
MacKenzi e etH'amre@tnrs (49 e selbhomagenate)weereinoubated for lﬁgmzmte&s@’l °@9nse The

{he. conpoundarbf i pulte et £, i o Bt bR e ST ool iang Wis Bliles]

measuring t hey mnlhdiugﬂﬂ oM ﬁm@tcngdmug'l‘hn‘rewshoadnam@nﬂmﬂed by oapindifilattidan thibugh

receptors a in t Inh|b|t|o .of 3

Bi nding to meﬁm dfﬂt .b%hﬁe%?%ﬁﬁwﬁﬁ%w E‘Hﬁﬁ]"?l on by
drugs of thecchxjnnﬁj'ng:reéultbbhtaﬁe&ﬁb»ﬁreagmﬁiiﬁtabﬁdi&}mr boxami do tryptam ne (31
5-CT) to cloned human 5 HTI A receptors stably expressed in transfected
HeLa cells (HA7) (Fargin, A et al, J. Biol. Chem, 1989, 264, 14848) is
determned in vitro. The assay was perfornmed as a nodification of the

met hod described by %a}rrln ton, MA et aX J Pharmacol. Exp. Ther., 1994,
268, 1098. HUbiGowof %mm Ingo Ret Brolg Aynppipsenes0/ 00721 31 HT1A
receptors (40 g of cell hom)genat e) were incubated for 15 mnutes at 37 C
in 50 nmM Tris buffer at pH 7.7 in the presence of 3H 5- CT Non- speci fic
bi ndi ng wag Tdanzeﬂm mefliod, Ithye dbiity qﬂirngttl@hphlﬂ\!h@ﬁccmuhmgmﬁ HThntorvdmibEt i on

Wastermnat Eggqg =Ir'5 an Unifilter ona
Tont e(;f Cel | rves ° 1grd§tme e '(':’(‘)nurfgzlam %Wﬁsa%% e"El%sp er. The
resul ts obt aiiyitd, JaRyqkopkrmieriogy1978 60131 Thefemlts obtairicl iate presesitbd B:Haﬁc BT
Upt ake Into Rat Brain Synaptosones 1o Using this nethod, the ability of

drugs to inhibit the accumulation of 3H5-HT into whole rat brain
synapt osonesTabisideterm ned in vitro. The assay was performed as descri bed

by Compound No. Tuhibiton of Tahibition of
*H-5-CT Binding H-5-HT Uptake
| ICso (M) | ICso (M)
ib 7.8 130
2b 16 2.8
3¢ 16 27% inhibition af 100nM
3e 24 40% inhibition at 100 nM
& 5a 19 14
- Se ) 10 13
5T 0 4.3 -
Sh 10 55% inhibition at 100nM
51 10 146 % inhibition at 100nM
51 i3 47
5% 18 33
Sae 26 42% inhibition at 1000M
Sag 26 23
Sai 28 34% inhibitien at 1060nM

15



Hyttel, 1., Psychopharnmacol ogy 1978, 60, 13. The results obtained are
presented in table 1. Table 1: Inhibition of Inhibition of2CAngeai@804

No. ' H 5- CT Byp@umds7s H 5- HT Uptake 1 CSO (uM1C50 (nM | b7. 8agEpRivkadz218
3¢c1627% i nhi bition of 100nM 3e2440@6inhi2}tion at 100 nM 5a1914 Sel013
Sf104. 8 Sh1055% i nhi bition at 100nM 511048 % i nhi biti on at 100nM 51134. 7
5x1833 Sae26Aadrdingly, ks theonpouddd Of e SagAAashow 22BRAEH ih MY dRbdribed tedls, thePnM 15
27 August 2004 WD 01149678 PCTI DKOO/ Q0721 32 Accordingly, as the
conpounds  of & fensiastrd yeeiphindheifratment f affestive Gisarvgrs, guehasidsprgssions generalised

are consi der gfkidip&btter fhﬁ&kﬁs&rﬁ@?&mﬁe%mﬁm‘%&wﬁ | 2BibiHoba, SIMGRHAS
depr essi on, d&endgfal ised  anxiety disorder, palni c di fgg"r er, 8@%&?& ve
conpul si ve dfis@dEspsychegeansd nograingicel diserders sudhrag ischaesnia det sepilpdepentisi s and
neur ol ogi cal disorders such as ischaem a and senile denentia. 27 August
2004 '

R



33 Cainms: 1. A conpound represented by the general fornula | R$ 5 wherein
Z represents NH, NR'', 0 or S; R'' represents hydrogen or €1AB9e§IR0P4 R7
and R8 independently represent hydrogen, hal ogen, C1-6-alkyl,
C3_8-cycloal kyl, CN, CF3 10 or Cl-6-al koxy; or R7 and R8 together forma
5- or 6-nenbered aryl or heteroaryl fused®to the benzene-ring. Y
represents NeG aor CH, the dotted |ine represents an optional bond; 15 R6
and R6, represeﬁ%'H or Cl1 6-alkyl; X represents -0- or -S-; nis 2, 3, 4 or
5, ms2o0r3; R, R2Z R3, R4 and RS are independently selected froma group
consi sting of hydrogen hal Cl-6-al kyl ., C2.6-al kenyl, C2-6-al kynyl,
C3_5-cyc|oal§yﬂ¥c%P ,dﬁ§ﬂ?8§%fg%@ﬁggyvﬁf Wl 6-al kyl, C1.6-al koxy,
C3_8-cycl oal goxy, CLl.6-al kffsul fanyl, acyl, and NRORLO wherein R9 and R10

i ndependent |y ent "Rydtogesn, Cl - 6-al kyl, C2 6-al kenyl, C2_6-al kynyl,
C3. 8-cycl oal k r K@ﬁk‘%&‘ R10 together with the nitrogen to which
they are attag¢hed” form a(@kmephol i nyl, 1-pi peridinyl, 1-honopiperadinyl,
1- pi perazi nyl, 1-honopi perrezi rt 1-imdazolyl, I-pyrrolyl, or pyrazolyl,
all of which may be further Stituted with 25 Cl-6-alkyl; or two

adj acent substituents of Rl~"R&tggether forma ring fused to the phenyl
ring selected fromthe gﬁ%up consi sting of 27 August 2004 34 /W/ R W\Rv
wherein Wis 0 or S, and R arfd R' are hydrogen or Cl_6-al kyl. 2. The
conmpound according to claiml wherein Zis NH and the aryl is connected in

wherein Z represents NH, NR*”, O or S; R*”’ represents hydrogen or C;.¢-alkyl;

R” and R? independently represent hydrogen; halogen, C;¢-alkyl, Cs.s-cycloalkyl, CN, CF;
10 or Ci4-alkoxy; or R’ and R® together form a 5- or 6-membered aryl or heteroaryl fused to

the benzene-ring.

-Y represents N, C or CH;
the dotted line represents an optional bond;
15 R®and R® represent H or Cy.¢-alkyl;
X represents -O- or-S-;mis 2, 3,4 or 5;
m is 2 or 3;
R R® R%, R* and R® are independently selected from a group consisting of hydrogen,
halogen, C,s-alkyl, Cz,g-aikenyl, Cye-alkynyl, Cis-cycloalkyl, aryl, hydroxy, hydroxy-
20 Crg-alkyl, Cis-alkoxy, Cjg-cycloalkoxy, Cy.¢-alkylsulfanyl, acyl, and NR’R!® wherein R’
and R' independently represent hydrogen, Cj.g-alkyl, Cyg-alkenyl, Cyg-alkynyl,
Cs.g-cycloalkyl or aryl; or R® and R together with the nitrogen to which they are attached
form a 1-morpholinyl, 1-piperidinyl, 1-homopiperidinyl, 1-piperazinyl, 1-homopiperazinyl,
1-imidazolyl, 1l-pyrrolyl, or pyrazolyl, all of which may be further substituted with
25 Cpre-alkyl: '
or two adjacent substituents of R'- R’ together form a ring fused to the phenyl ring selected

from the group consisting of



5 position 3. 3. The conpound according to any of the preceding clains
wherein R7 and R$ independently are selected from hydroged! AHgUIHEER4 and
Cl.6-alkyl or R7 and R8 together forma fused pyridyl-ring. 10 4. The
conpound according to any of the preceding clains wherein nis 2,3 or 4.

5. The compound according to any of the p%eceding clainms wherein inis 2.
15 6. The conpounqw according to apy ef the praceding clainms wherein R6 and
R6' are both-fﬁQSGOgenr’ . The cerfpp{nd aceopfing to any of the preceding
claims Y is N 3 8. The hpound acdor di ng tg]any of the preceding clains
wherein R, ; » R d " dep\pdenkL%/ e selected from hydrogen,

al koxy, and NRORL1 wherein R9 and grNdepe aéﬁlly represent hydrogen or
Cl-6-al kyl; or R9 and R1Q together forma 1-norpholino; or two of adjacent
of R, R2, RAherin WrgOmesS ref B caprhydregeaon Gsalyl consi sti ng of
-0-CH2-0-, -OCH2-CH2-O, or -CH2-CH2-CH2-. 25 9. The conpound according to
any of the preceding clainms wherein one or two of Rl, R2, R3, RR and R5
are not hydr @gehe qumpowrd agcaries troclaist érwhamin tZoisaNil od thhearylris codigsted in
clains, sgidggg nd being: 30 1-{I
-[3-(dinethyPanlno?phenoxy]phenyl)-4-[2-(IFLindoI-3-yI)ethyI]piperazine;
1-[1- (1, 3- benzodi oxol an- 5-yl oxy) phenyl ] -4-[ 2- (1Hi ndol - 3-yl ) et hyl ] pi perazin

27 ugust 52008 E3edi b S SR VbR B HARERD RO 1 et

D

ndol - 3-yl ) propy perazine,
- (1, 3- benzodhdepeaidentlySary Iselestdd fromyhyldrakef,3haldgen and C;4-alkyl or R’ and R® together

i ndol - 3-yl ).propyl ] pi perazi ne; 1-
1,3-benz§§?ﬁ§%ﬁ%ﬁ3§ﬁVﬂ3¥%)phenyl]-4-[3 -(6-chloro-1 Hindol-3
) propyib] pi perazine, 1-[2-(2-methoxyphenoxy), phenyl]-4-[3-(5-fluoro-1

(
ndol - 3-yl ) pr yléﬁi erazine, 5 ) . L.
2-(1, 4- beﬁzcﬁ%&? oypdiaceprding iaany of the presedingelaimsayhersin iy 2391 4-pi per azi ne
2
g
p

<ni ¥

N~ 1 =—r——r—— -

- 1

- 1, 4- benzodi oxan- 5-yl oxy) phenyl ]-4-[3-(5-fluoro-1 Hindol -3
) propyl | pi_perazine 1- ) ) . o

(1, 4- benz 8di Br&ansoyndeesording inyany off the preceliek¢laims wherein mrigd) - 3

ropyl ] pi perazi ne

p
1

<— ! Rpp
— <

15 6. The compound.according to any of the preceding claims wherein R® and R® are both

hydrogen.
7. The compound according to any of the preceding claims Y is N.

20 8. The compound according to any of the preceding claims wherein R!, R?, R?, R* and R®
independently are selected from hydrogen, alkoxy, and NR°R'® wherein R® and R
independently represent hydrogen or Cig-alkyl; or R’ and R! together form a
1-morpholino; or two of adjacent of R, R?, R, R* and R’ together fofm a fused ring
consisting of -0-CH,-0-, -0-CH,-CH,-O-, or -CH,-CH,-CH,-.

25 ‘ '

9. The compound according to any of the preceding claims wherein one or two of R}, R?,
R, R* and R® are not hydrogen.

10. The compound according to any of the preceding claims, said compound being:
30 1-{1-[3-(dimethylamino)phenoxy]phenyl}-4-[2-(1 H-indol-3-yl)ethyl]piperazine;
1-[1-(1,3-benzodioxolan-5-yloxy)phenyl}-4-[2-(1H-indol-3-yl)ethyl]piperazine;



- (1, 4- benzodi oxan- 6-yl oxy) phenyl ]-4-[3-(6-chl oro- |

| - 3-yl ) propyl ] pi perazi ne 27 August 2004

2- met hoxyphenoxy) phenyl]-4-[3-(6-chloro-1 Hindol -3
opyl ] pi perazi ne 10 1-[2-(3-net hoxyphenoxy) phenyl]-4-[3-(6-chloro-1
| -
| -
| -
1,

D.I\)

% -yl ) propyl ] pi perazine 1-[2-(2-#ethoxyphenoxy)phenyl]-4-[3-(1

g yl )IE{}O@Y(IF%?% wgﬁenoxﬁpﬂ%yﬂ%ﬁoﬁWBQQﬂ }l}ﬁol[aﬁp(ﬁerazme

3- beriz[de[ilﬁ»@hmd*o&o@héxmmwwllﬂs{(m«gmen—aw@pmsl-}gipgrwng;| ] pi perazin
hylli |[m2pfar2 é"ﬁr@%’i}légz “Oxféé% 0% hdhengtj-al[26-2nSil A1 Riab 1 s P8l ndpertlide,
Ienzodl oxol a2 yhabaxyplivacyshphedyl]-2-[8-65-€lnbror1¢E-ihdb-3-nplopA]piperazine,
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)ethyl] pi

2713 (o Ry ey e R (o chy Dprpapipercine

ndol - 3-yl )1 t(yulﬁéhﬂﬂi@@m B8oxyIphbayl[2- mﬂwunmnmwjgawljplpew%- (1
ndol -3 -yl )buty pi per azi { met ox¥ﬁ enoxy) phenyl. ] [3-(1

ndol -3 -y IRrbiep ke ik ke b {5 pimrpe byt |
- [4-(1 Hipngq |4 b%ni’dd)&%lﬁ K@lox@)ﬁh@@ﬂ}i@[ﬁ@i chlgrg 1H—mdol—3 yi)[phropyl]plperazme

phenoxyphen Y pl per azi ne;
-(1, 4- berza ({gmhpxgphenoxy)phenyl] 4- [3 (6 chloro 1H mdo 3~yl)propy piperazine
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E ( 2- met hax2e(Remthoxypiivaom)phedyl]-3-[8-51 -idot- a-y!)propyl]plperazme
dol - 3-yl
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2- (3-(di mé éﬁ*F}?&bY Rirprephenyll-4: [[Zé*;'el?}omnb‘t[ﬁ%ﬂd 3-yhethytpiperazine;

) propyl ] qL[@qa%lm he?a@xy}pﬂeaylﬂlhqmmmnylyl)béty{]gﬁpéémﬁ@I oro-1

ndol - 3-yl ) propyl ] pi petazine; 2-(1 enzodi oxol an- 5

oxy) phenyI1}[-2f(4{ﬂ3°-ﬂ€®yph¢éﬂmlpheﬂyli+4r[ﬁ1ﬂﬁﬂ l!3101 91Y})p¥ft§’rﬂl}lplpefp$lp%r azi ne;

2-(2-meth x fal -

ndol - 3- yl ) oo Qgg@é}%@?@g@hﬂen&){)&eﬁ?ﬂ M HAR irddol-3- -yD)butyl]piperazine;

2- (2- mst hdx(ﬂﬂihemy])qnhb‘l‘iyfﬂ](é-dhl[ow(H—lmiol-&-lyb)eﬂhyl]plperazme

ndol - 3-yl) v era2| A :

2-(1 ber}glgg(leﬁtxggﬁz 3’)%/’?&2‘6@? ?li} %R'fqgo ?[u%“ri%l 3I y_pp r%%%]pmgrazp)ebr opyl ]

era2|ne lﬂzhﬁmmﬁqﬁmhgnzqﬁK&mﬂMamaHﬂy&ﬂxymnhaﬁﬂbkﬂmkﬁe(5 i odo- | )

ndol - 3-yl )lpf20(8 e!ﬂ?o@p re%élcy)&enyl] 4-[3-(5-chloro-1H-indoi-3-yl)propyl]piperazine;
1-[2-(2-methoxyphenoxy)phenyl]-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;

25  1-(2-phenoxyphenyl)-4-[3-(1H-indol-3-yl)propyl]piperazine;
1-(2-phenoxyphenyl)-4-[3-(5-fluoro-1H-indol-3-yl)propyl] piperazine;
1-(2-phenoxyphenyl)-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-[2-(2,6-dimethoxyphenoxy)phenyl]-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-[2-(3-(dimethylamino)phenoxy)phenyl]-4-[3-(5-methyl-1H-indol-3-yl)propyl]piperazine;

30 1-(2-phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-benzodioxolan-5-yloxy)phenyl}-4-[ 3-(5-methyl-1H-indol-3-yl)propyl]piperazine;
1-[2-(2-methoxyphenoxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine;
1-{2-(2-methoxyphenoxy)phenyl]-4-[3-(7-chloro- 1 H-indol-3-yl)propy!|piperazine;



(2- phenoxyphenyl)-4-[3-(7-chloro-1Hindol -3-yl)propyl ] pi perazin
(2-phenoxypheny|)-4-[3-(5,7-dif|uoro-IFLindoI-3-y|)propy$f6F$€?§9?ﬁe 5
[2 (2- met hoxyphenoxy) phenyl ] -4-[3-(7-brono-1H-indol -3-yl)propyl | pi perazin

(3- (di met hyl am no) phenoxy) phenyl ] - 4-163- (5-f | uoro- I Hi ndol- 3, yl) propyl ]
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2-
e
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er azi ne;
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e: 1- {2—(3—meﬂloxyphenoxy)phenyl]-—4 [3 (1H—1nd01-3 -yl)propyl]piperazine;

[ 2- ( 2 6 di tlrfft(p&) ’6&%8#3%%’ g 9&%%&1:1{1}(?] 4{-5 ((1151 mg(qq’, }l%r-!)p%]?nperaz}/nle) propyl ] pi per

azi ne;

1-[2-( _3. (20II eLH3A Birbacpiorsiancylyiixg)phbdyl 4] B¢ Erofoud-indblB-yDptopyliiperdateppy | | p
i per azi ne;

122 (2-6- i 23wy Drtsn Yooy -4 B-Griligrs Hipdok sy IFBFBR9T] pi pe
razine; 1-{2- (3-methoxyphenoxy)phenyl -4-[3- (5-chloro 1 H-indol-3-yl)propyl]piperazine;

é, égr L3 ﬁ, o pho! '-ethoxy%lm)an%x;er)gﬁé%'l]pi] B el i ol yl)prop%plugecria?zlme?) yl)propyl]

;1)| Lgr ([;Z”I E] feTDr Rek2, f4mydth X ERasyshpkanlal 345 ictol A1-GRbRS 9 hldp i NdRdraaey | ) Propy! |
1-(2-[3- (mer hihd(3 metwlalpm)pbsz@qxrﬂ}péﬂwm 1B-(53flyozo-1 Heindali3-ylingentyllpipgrapineopy| | pi
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T2 (1. 3. boRaaay ettt Sndie Bl G- Blores B A R RS RsBF ooy

pi per azi ne; 1-{2-[3-(morpholin-4-yl)phenoxy]phenyl}-4-{3-(5-iodo-1H-indol-3-yl)propyl]piperazine;
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30 1-[2-(3-methoxyphenoxy)phenyl]-4-[3-(7-fluoro-1H-indol-3-yl)propyl]piperazine;
1-(2-phenoxyphenyl)-4-[3-(5,7-dimethyl-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-y)propyl}piperazine;
or 1-[2-(3,4,5-trimethoxyphenoxy)phenyl]-4-[3-(5-bromo-1H-~indol-3-yl)propyl]piperazine.



or
1-[2- (3,4, 5-tri netti oxyphenoxy) phenyl ] - 4- p- (5- br omo- | H- i nd®f A494at PRPDpy | | pi
perazi ne. 27 August 2004 37 11. A pharnaceutical conposition corrprl sing at

| east one conpound of Forrmula | according to any of the clains 1-10 or a
pharmaceutical |y acceptable acid addition3’salt 5 thereof in a

t herapeutically effective anount and in conbination with one or nore
pharmaceutically acceptable carriers or diluents. 12. The use of a conpound
of Fornula | accordi ng to any of the clainms 1- 10 or an acid addition salt

t her eof for n armceutic epar ati on
ot On s e TRRMAACHNEE BBy KRR SR BE Alhital e, FiGmtn, ¢
pani ¢ di sor dacqorcbi@essnwef the clgitns Sli- e ofl b phatieceuticatbl hﬁﬁpﬂablltarcm additioRr shiy ,

al cohol abus adgr ess .schaem a, senile ement SOCi % phobi a or
eating di 2 feo crapeutlc y eliective amouni and In com matlon with one or more

pharmaceutlcally acceptable carriers or diluents.

12. The use of a compound of Formula I according to any of the claims 1-10 or an acid
addition salt thereof for the manufacture of a pharmaceutical preparation for the treatment of
10  the depression, psychosis, generalised anxiety disorder, panic disorder, obsessive
compulsive disorder, impulse control disorder, alcohol abuse, aggression, ischaemia, senile

dementia, social phobia or eating disorder. =



