| 4-Phenyl - 1-pi perazinyl, piperidinyl and tetrahydropyndyl derivatives
Field of the Invention The present invention relates to a novel class of
hal ogen substituted 4-phenyl-I-piperazinyl, 5 piperadinyl and
-tetrahydropyridy | derivatives having affinity for dopam ne D4 receptors
and D3 receptors. The conpounds of the invention are considered useful in
the treatnment of certain psychiatric ang neurol ogi c disorders, including
psychosis. Background of the Invention. 10 US patent No. 3.188.313 rel ates
to certain 4phényl-Rpipedfiys-pipeiadinyPlnid) ot f@g—mﬁdemu are said to
have CNS depresgzntpgnd tFEA%U|II|S|ng effggﬁ hgr conﬁgﬁads related to

t he conpounds of the invention, which are said to interact wwth 15 the
dopami ne anﬂﬁﬂfdﬁﬂ@&ﬁ%ﬁﬁ&?“'n system are known in the art. Thus, EP-BI-496
222, clainms conpounds having the formul a ,ar- ;5 N ( cFF2)4---Ina 20
wherein Ar Tbepr&fmbhsyentgnmlptes mwehdgsméhslgwsubmt@dd WPh'tnYha-Ipqmnyhl kyl ,

cyan, hy ro - anC | S 3} ted

cyano, ﬁ)\( %ﬁd‘&g@ﬁ?ﬁgﬁﬁ%rﬁgﬂ% hhe Qﬁ@%‘%%ﬁ%:ﬁ&m ‘bfogpe

EP- BI - 496 2ﬂﬁ]afmcqmirsi Thndmmmendstocﬁ thenieventing agaoisidearedusdfid fothe abatmehttof s
al so nenti oned. th the npounds e ef on . dopan ne accunulation in
striatum an aé'& ﬁtm’r mﬁl dlsqr%( “I&iﬁ%%p ﬁq?gptorrpounds are said to
25 be useful as anX|ont|ca antldepre55|va neur ol epti ca and
antlhypertonlca WD 99/ 09025 clainms certain 2-(4-aryl- piperaziul-y

| ) met hyl Backgzopnd of the Inyentions  The conpounds are said to be dopam ne D4
recept ormagonl sts. Further, WD 94/24105 relates to

2-(2-(4-aryl - pi perazin- ;}Lﬁy ethyl-111-indole derivatives, which are said to
have sel ect USatepbNas 3.188.3 mwﬁtmm&ﬂﬂ@—,mdr%@é@ybkyﬁmp@w which

are said to have CNS depressant and tranquillising effect.

Other compounds related to the compounds of the invention, which are said to inferact with
15 the dopamine and/or the serotonin system, are known in the art,

Thus, EP-B1-496 222, claims compounds having the formula

/7 \

Ar—N N—{CHply—Ind

/

20 wherein Ar is a phenyl group, which may be substituted with halogen, alkyl, cyano, hydroxy
etc. and Ind is 3-indolyl, which may be substituted with cyano, aminocarbonyl and
aminocarbonylamino. The compounds disclosed in EP-B1-496 222 ave said to be serotonine
antagonists and agonists. It is also mentioned that the compounds have effect on dopamine
accumulation in striafum and 5-HTP acoumultation in N. Raphe. The compounds are said to

25 be useful as anxiolytica, antidepressiva, neuroleptica and antihypertonica.‘

WO 99/09025 claims certain 2-(4-aryl-piperazin-1-yl)methyl-1A-indole derivatives. The

compounds are said to be dopamine Dy receptor agonists. Farther, WO 9424105 relates to

2-(2-(4-aryl-piperazin-1-yl)ethyl-17-indole derivatives, which are said to have selective
30 affinity for the dopamine D, receptor subtype.



EP-BI -354 094 relates to certain oxindoles having the fornula wherein RL is
hydr ogen, hal ogen or alkyl, R2 is hydrogen or alkyl, R3 is hydrogen, alkyl
or - S-alkyl and Ar may be chl orophenyl and ot her substituted aryl groups.
The conpounds bind 5 to the 5HT1A -receptor and are said to be agonists,
partial agonists or antagonists at this receptor. Certain of the conpounds
are said to possess activity at 5-HT2 redeptors. 'WD 98/08816 al so
describes 0 are. sa be hot yopi ¢ drugs, and the
applicationi%ﬂﬁfggi@wﬂéggsgh xFﬁ% %?FVB@%g ertain of the conpounds
at the D4 receptor. Pharmazi |, 1997 52, 423-428 describes N [3- (4-aryl 1
pi perazi nynal kyl ] derivatives of io indolin 2(19H )-one, quinolin 2(IB
)-one and i soquinolin-I(2H)-one and the|rﬁreceutor affinities at the
5-HTI A and the 5-HT2A receptor. /Ihehe 3- (4 phenyl - | --

pi perazi _nyl) propyl )|ndoI|n 2(1/)-o0 ' . d as a 5 HTI2A ant agoni st
with weak 5- HTIA agonistic¥pré S, appuUnd 1S suggested as a

potential antidepressant and/or 15 Subramani an et -
al., terocydic omum cation s 1999, 5, 63-68% i bes certain
pi perazinyl i ndolyl propanone s clained to OW ant agoni sm at dopam ne

Di/D) receptors. Further, Bottche r et al., . Meat Chem 1992, 35,
4020- 4026, describes certain 3-(1,2,3,6- 20 tetrahydr o-1

Phar macol | S & Tuljaiosgs suRRaTARNS 2 sofidinehr s byl Wiyl o
chl or oPhenyE}dkﬂ angd iAp erag be nﬂpto):h:::gbgﬂ@otllngﬁnhsﬁaﬁidmyﬁ grgqfrsne‘f]‘heﬁdon@b;mdsdamd o
Fecoptores ftiens B RERIPLBFCHE Ba 1 ARIORE: DIEAGPieh o HERpUSE RoE
effects of mawptalreoéﬂaﬁﬁoftﬁ&@n@odﬁisefé@mtspeéseﬁmﬁﬁwmbﬂmzlrsoeﬂms whi ch
primarily exert their effect via antagonismof D2 receptors, are known to

be due 10 Oy AR B ARSI b B Pt 850 i ot o
ot her than &? plicatioiitontafd @R Showitlg tHeaktivif cTeemdis bthe torhftRm@d: @6 M reb¥pior.
receptor will be devoid of extrapyrarnidal
Pharmazie, 1997, 52, 423-428 describes N-[3-(4-aryl-1-piperazinyl)alkyl] derivatives of
10  indolin-2(1H)-one, quinolin-2(1H)-one and isoquinolin-1(2H)-one and their receptor
affinities at the 5-HTy1, and the 5-HT,s receptor. The compound 1-{3-(4-phenyl-1-
piperazinyl)propyl)indolin-2(1H)-one is described as a 5-HT,, antagonist with weak 5-HT14
agonistic properties. The compound is suggested as a potential antidepressant and/or
anxiolytic agent.
15 ‘
Subramanian et al.,, Heferocyclic Communications 1999, 5, 63-68 desctibes certain:
piperazinyl indolyl propanones claimed to show antagonism at dopamine D;/D receptors.

Further, Bottcher et al.,, J. Med. Chem. 1992, 35, 4020-4026, describes certain 3-(1,2,3,6-
20 tetrahydro-l-pyridylalkyl)indoles having dopaminergi_c activity.

Finally, Pol. J. Pharmacol. Pharm. 1984, 36, 697-703 describes the compound 1-(3-(4-(3-
chlordphenyl)—l-piperazinyl)pmpyl)indane as having serotinolytic properties.

25 Dopamjne D4 receptors belong to the dopamine D, subfamily of receptors, which is
considered to be responsible for the antipsychotic effects of neuroleptics. The side effects of



side effects. This is illustrated by the antipsychotic clozapine, which
exerts higher affinity for D4 than D2 receptors, and is |acking
extrapyram dal side effects (Van Tol et al. Nature 1991, 350, 610; Hadl ey
Medi ci nal Research Reviews 1996, 16, 507-526 and Sanner Exp_ Opin. Ther.
Patents 1998, 8, 383-393). to A nunber of D4 |igands, which were postul ated
to be selective D4 receptor antagonists (4- 745,879 and U-101958) have been
shown to posses antipsychotic potential (Mansbach et al.-

Psyc h?pg‘a{ Em&utﬁﬂ@tic dm&yﬁi&s%ﬂﬂdﬂﬁmﬁ.t?meﬁam?hhigfm&mﬁ@mn _
reporte S CO un al allla . cept or nisis In varil ous
Vi tre of (s be dIORBRESRoRiigfiih ufthg Siah R br GOGRT Bowevesd. o6
aﬂd .Gazih et (lﬂdpaﬁix_le]hrﬁ&ﬂhﬁ@ﬁmhmﬂﬁggat&?&ﬂ&iafﬁ@@}ﬁlhﬂtﬁgﬁﬂﬁmrley it was
shown t hat cl ozapl ne, I C IS n_effect]ve antlp chotic, Is a silent

ant agoni st s {U&& %&%@mgBP’.Sts\?.f%eWfﬁmﬂég?dﬁfﬁﬁmmdﬂ
Consequentl yﬁdw&éc&gﬁngg,mﬂy&hﬁ@bfme aR@fs}dhdlic EdzApRRONKIER A9 RighlS ity

antagoni sts, nay have beneficial effects agai nSt psychoses. 20 Dopam ne D4

ant agoni st s 0634 thand: peceptors; and is geking extepwamidehidesifests (Win Tolst delatuia s
(Jentsch - etyqyy; 3f5 80 QRARY PRGOERS ek I Revichin 1996 07'-5‘2653@8%%@ een

suggest ed t hat dopam ne D4 ant agoni sts may be uUséful to r ce dysKinesia

25 occurri ngUply. Bhar Ratdngs 199818383-3%8t nent of Parki nson's di sease with
L-dopa (Tahar et aL Eur. J. PharmacoL 2000, 399, 183-186). Dopami ne D3
receptors al so belong to the dopamine D2 subfam |y of receptors, and they

&; e pr igg (r) eﬂtmmb4 bl}llof[md@mﬁﬂ, vivlﬁcliivefebﬁsttﬂagdh' m?kcﬁm4béapn£tmr aftodoatsaf(f- et al
ture , , SUC as the nucl,eus CCu , ere

Nanam ne.r o TA% TP 1 Dib1as hhie BEEaowE Lt B aBHONRIGTS balFa) QViamBedtet o
activity (W pgaRsphhitacololy 199821 35PRIACIOON MRMWERS Oty 108 bdch repotiad 118 fhbse

Furthernore, an el evation of the level of D3 receptors in the |inbic part
of  schi zophtosHoundsars prstial Py recepipr asewsts fovariows (¢ offieacy grsays(Gepl et e Ar-

Psychi atry 19Qf.nftor, 1958, 132 b8o-3064n RS aDRr. £ PRAHREICYIBIRR SlsScaFRy Of fer
the potential for an effective antipsychotic 4 .
15 Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a silent

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

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

20
Dopamine Dy antagonists may also be useful for the treatment of cognitive deficits (Jentsch
et al. Psychopharmacology 1999, 142, 78-84.

It has also been suggested that dopamine Dy antagonists may be useful to reduce dyskinesia
25 occurring as a result of the treatment of Parkinson’s disease with I-dopa (Tahar et al. Fur. J.
Pharmacol. 2000, 399, 183-186).

Dopamine D3 receptors also belong to the dopamine D, subfamily of receptors, and they are
preferentially Iocated in limbic regions of the brain (Sokoloff et al. Naswre 1990, 347, 146-
30 151), such as the nucleus accwmbens, 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
schizophrenic brains has been reported (Gurevich et al. Arch. Gen. Psychiatry 1997, 54, 225-
32). Therefore, D; receptor antagonists may offer the potential for an effective antipsychotic



t herapy, free of the extrapyram dal side effects of the classical

anti psychotic drugs, which primarily exert their effect by bl ockade of D2
receptors (Shafer et aL Psychophar macol ogy 1998, 135, 1-16; Schwartz et al.
Brain Research Revi ews 2000, 31, 277-287). 5 Moreover, D3 receptor bl ockade
results in a slight stinmulation in the prefrontal cortex (Merchant et aL
Cerebral Cortex 1996, 6, 561-570), which %oul d be benefici al agai nst
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conpounds of fornula I R R2 WN (CH?l  X-Q

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

According to the present invéntion, a novel class of dopamine Dy receptor ligands is
provided. Most of the compounds of the invention also have high affinity for the dopamine
D3 receptor and as mentioned above, dopamine D3 antagonistic properties of an

20 antipsychotic drug may reduce the negative symptoms and coguitive deficits of
schizophrenia and result in an improved side effect profile.

Moreover, certain of the compounds of the invenﬁoﬁ have the further advantage of having
only very weak effect at adrenergic alpha-1-receptors which imply a low propensity to canse
25 orthostatic hypotension.

Summary of the Invention

Accordingly, the present invention relates to the novel compounds of formula I
30 '



erg/ ~ F~y mwherein Wis C CHor N and the doffed Iine emanating fromW
i ndicate a bond when wis C and no bond when Wis CHor N, 5 Rl and R2 are
i ndependent |y sel ected from hydrogen and hal ogen provi ded that at |east one
of R and RZ is a halogen atom R3 is selected from hydrogen, hal ogen,

G S-alkyl, C2 -a lkenyl, C2- - alkynyl, 10 frifluoronethyl, G -e-al koxy,
aryl oxy, aral koxy , hydroxy, amno, d5& alkylamno, di(Cl-s-

al kyl )am no, nitro and cyano n|5234or5 ; 15 Xis CH2, O S, CO Cs, SO
O S2; and Qis a groupRof for la R4 wherein Zis a chain of 3to 4
chain rrenbers wherein the\chaifh nenbers are selected from C, CH  CH2,

CO, N and N% provi ded thatone ft e chal n rrenbers may be Nor NH,

said chain Z optionally cg ne or ds 20 R4, R5, e,
R7, R8 and e are |ndepqu eI ected f om roge al ogen,
trlfluororrethyl , hitro, mo, Cl - , Cz 6a|keny|, C2- al kynyl, G -
al koxy, C. - alkylthio, & al kyl sul fonyl, hydroxy, fydroxy- CF-6

Liryl, am wibereifWis Cé;UHbﬁﬂfhﬁtDthc detied Ghe §mﬁia|ﬁi(§ haﬂwqudmat@&wnd when W is

am nocat bon am noc a bonyl and
di (G -6-al k%?ﬁ‘%?ﬂ#‘?&géﬁ%ﬁ% ’OVI ded t hat X s not Oor S when the group
Qis attached via an N atom

5 .
R' and R’ are independently selected from hydrogen and halogen provided that at least one

of R' and R? is a halogen atom;
R’ is selecied from hydrogen, halogen, Cy¢-alkyl, Cy ¢-alkenyl, Cp.¢-alkynyl,

10  trifluoromethyl, Cr¢-atkoxy, aryloxy, aralkoxy, hydroxy, amino, Cy.¢-alkylamino, di(Cre-
alkyl)amino, nitro and cyano

nis2,3,4,0r5;

15 XisCH,, 0, S, CO, CS, SO or SOy; and

Q is a group of formula
R4
o R® R
z
RG
R . m

wherein Z is a chain of 3 to 4 chain members, wherein the chain members are selected from
C, CH, CH;, CO, N and NH, provided that only one of the chain members may be N or NH,
said chain Z optionally containing one or two double bonds

20

- R4RC, RS R R® and R are independently selected from hydrogen, halogen, _

trifluoromethyl, nitro, cyano, C¢-alkyl, C,¢-alkenyl, Cp.¢-alkynyl, Cj_s-alkoxy, Ci.s-
alkylthio, Cy.¢-alkylsulfonyl, hydroxy, hydroxy-C.¢ alkyl, amino, Cy¢-alkylamino,
di(Cy.s-alkylamino, acyl, aminocarbonyl, Cy.¢-alkylaminocarbonyl and



and any of its enantioners and acid addition salts thereof According to a
preferred enbodi nent of the invention, R~ and R2 are both hal ogen, in
particular chloro . 10 In another enbodi ment of the-invention, one of R
and R2 is hal ogen and the other is hydrogen. In particular, the invention
relates to such conpounds wherein e is halogen and Ris hydrogen. If R2 is
hydr ogen and R is chIoro , Qis preferabBly selected from

i ndol i nyl, F%groisoquinolinyl,1,2,3,4-tetcahydroquinoIinyI
or 1- |ndanyL n one partlcu enbodi nent of the invention, when R2 is
hydrogen and R |s halogen Ri is not chloro. 20 In a further

enbodi nent of t d £ endently selected from
hydr ogen an#™® "Fn or &16i t%g?ﬁ%%%aﬁ?wgméhfgﬁf The invention Wis
N. In a preferred enbodi nrent of the invention XIS COor CH2. In a further

enbodi nent of .the jnvention, Z is_ a. ghain of to 4chain menbers, wherein
the chai rr méRhEpofity @P@'EPE@I“?‘?B‘HE ”@?ﬂ'@qz N and NH, provided that
only one of the chain nenbers may be N or NH 30 Q may preferably be
selected from opt i onal | ubst | tut ed 1-indolinyl, 3 | ndol yl , 1- i ndanyl,
2-o0x0-1 , Hcoqgdingiq ppre tafithe inyeation, R andiR” ambothhalogcn,m

t et rahydr oi E%HHM yL In part | cuI ar Qis unsobst Ituted or substituted
wi t h hal ogen. R3 1s preferably hydrogen or halogen and if R3 is hal ogen
it is preferably attached in the para position on the phenyl ring. 5 The

conpoundsg, O he | nv. Vi n fo ito,sho for
dopam neﬁbdiu%“é@lep ?‘gﬁ%%l glpZ%%H %ﬂ%ﬁ?%?‘sm% %b?‘ﬁé{‘%%"a‘)s/es conbi ned
with a ver yidhyﬂtogéﬁ.mparatulmaﬂemﬂtgmﬁla&k pheich corfig@id Whetein R is halogen

and R’ is hydrogen.

IfR? is hydrogen and R' is chloro, Q is preferably selected from indolinyl, 1,2,3 4-
15 tetrshydroisoquinolinyl, 1,2,3,4-tefrahydroquinolinyl or I-indanyl.

In one particular embodiment of the invention, when R”is hydrogen and R! is halogen, R! is

not chioro.

20 Ina furthei embodiment of the invention, R' and R? are independently selected from
hydrogen and chloro.

In another particular embodiment of the invention W is N.
’ 25 Tna preferred embodiment of the invention X is CO or CH,.

In a further embodiment of the invention, Z is a chain of 3 to 4 chain members,
- wherein the chain imembers are selected from C, CH, CH;, N and NH, provided that only
one of the chain members may be N or NFL
T30
Q may preferably be selected from optionally substituted 1-indolinyl, 3-indolyl, 1-
indanyl, 2-oxo-1, 2, 3, 4-tetrahydroquinolinyl and 1,2,3,4-tetrahydroisoquinolinyL.

In particular, Q is unsubstitated or substitnted with halogen.



The conpounds of the invention are therefore considered useful for the
treatnment of 10 psychosis, including the positive and negative synptons of
schi zophreni a. Mdreover, certain of the conmpounds have the further

advant age of having only very weak effect at adrenergi c alpha 1 receptors
which inply a |l ow propensity to cause orthostatic hypotension. 15 Sone of
the conpounds interact with central serofonergic receptors, e.g. the 5-HTI A
or 5- HT2A receptors and/or they act as 5 -HT reuptake inhibitors. These
conpounds of the invention nmay therefore also be wusefd for the treatnent

of 20 di X LyRal anc jan e ser.ot opet gi tem i ncl udi ng
af fecti ve%g{lgg{e?fg‘fb%%g{- g%‘%ﬁ’e%f‘ﬁ?@% '%%32? ’ﬁ?@‘fpﬁf&%i’%mﬁmﬁr der,
and obses giovition oniflglphenytriag. sor der, depression and aggression. In
particul ar, conpounds with conbined effects at dopam ne D4 and 5-11T
receptors and/or 25 the 5-HT transporter may have the benefit of inproved

effect on THehRiuphEd: Ufahd indeitiNaPd BeendBHRC 10O M DEST] ik RPLRRAED, Such
as depressive anganX|e§y synptons.. Thus, in another aspect, the present

i nvent i on TRicBiPrYiend dopgmire Rucketipiarn | in cetigi §rses eombinethwith 9iviery law ¢ffeskat one
conpound Qf.h ah—%&q?&&i”Ed above or a pharmaceutically 30 acceptable
acid addition Salt thereof 1n conbination with one or nore pharmaceutically
acceptabl e carriers or diluents. The invention also relates to the use of a
conpound t ' ' e . | C f in
he tr eat ik ApolE bt 80 bbbl S fHHERRS Uoidlon neiF M6 A BlSE o 1"
of schiie opisyshosis, incdhidiegthe pesititesand degative simiptans gfeddraphtediad anxi ety di sorder,
pani ¢ di sorder, and obsessive conpul sive di sorder, depression, aggression,
cognitive disorders and dyskinesia induced by treatnent with L-dopa. 5
Detai | ed M&@6vep) deftlinQif thd Gonipdueds! ia08 theofifth& adtdifhge QIRANIRE enlp fregeweaikal

Formul a | ‘exi st ﬁf opticaiaisoners t her eof, and such | .
effect at adrenergic alpha-1-receptors which imply a low propensity to cause orthostatic

hypotension.

15 ;
Some of the compounds interact with central serotonergic receptors, e.g. the 5-HTy4 or 5-
HT,4 receptors and/or they act as S-HT reuptake inhibitors.

These compounds of the mnvention may therefore also be useful for the treatment of

20 disorders cansed by imbalances in the serotonergic system including affective disorders such
as generalised amxiety disorder, pamic disorder, and obsessive compulsive disorder,
depression énd aggression.

In particular, compounds with combined effects at dopamine Dy and 5-HT receptors ard/or
25 the 5-HT transporter may have the benefit of improved effect on other psychiatric symptoms
' associated with schizophrenia, such as depressive and anxiety symptoms.

Thus, in another aspect, the present invention provides a pharmacentical composition
comprising at least one compound of Formula I as defined above or a pharmaceutically

30 accepiable acid addition salt thereof in combination with one or more pharmaceutically
acceptable carriers or diluents. |

The invention also felates to the use of a compound of the invention for the manufacture of a
medicament useful in the treatment of psychosis including the positive and negative symptoms



optical isonmers are also enbraced by the invention. 10 The term d .. -al kyl
refers to a branched or unbranched al kyl group having fromone to six
carbon atons inclusive, such as nethyl, ethyl, | Pnpyl, 2 Prpyl, 1-butyl,
2-butyl, nmethyl 2-propyl and 2 nethyl propyL The terns Cl-6-al koxy,
Cl-s-alkylthio, d-G alkylamno, di (C3-%_ alkyl)amno etc.. designate 15
such groups in which the alkyl group is - 6- al kyl as defined above. The

|
termary rﬁf&fnﬁoﬁlﬁeﬁa,%&i% (ﬁidrd'ers ScR T8 bbrferdls o i st o€ uf g%ﬁnapﬁ’{dh

napht hyl, in particular_  ph eny , Including nmethyl s

phenyl . 20 dﬁessmr THEra leprassian, @ggressignk ghgnitivee disonderar and dwsumeﬁaa
-al kyl is g@a&gﬂgﬁ/‘% ﬂ[ag erns aral koxy and aryloxy neans

aryl - Cl4al ky - ag ar e aryl and Cl1.G alkyl are as defined

above. 25 Hal ogen neans fl uor o chloro , brono or iodo. A group Q wherein

Zis as gefb&gﬂefﬁgﬁ\éeipgb{;?}ggeﬁﬁ%ﬁﬁups such as: 9 wherein R4- RO are as

defi ned above and Ndi cates an optional bond. .Preferred
conpounds of the invention are the conpounds selected fromb5 3-[4(2,3

D O oP e S byt L) P o YURE AP horers AR B "
yl1-1-(2, 3-¢hcanishntert ife aR6 elnbrhrad BydHs fndéiionONe,  5-[4(2, 3

Di chl or ophenyl ) pal -y1] -1- (2, 3-di hydro-1 H ndol-1 yl)pentan-1-one,

4{ 4- ( 2- Chl or ophenyl ) pi per-1-y13-1-(2, 3-di hydro-1 Hindol I|-yl)butan 1-one,

10 -4- or Libkardch | bu#
1- one [40(1-{3- '4 %Q%'y’chl oropﬁﬁﬁgﬁ pl)éip‘)eram éﬂ%ﬂwoﬂﬁ%mmé ﬁyé& e
2, 3- df Ydr o- mmmmlqu,mapm@LMdmmwbbbma-myl,zz-mymyhuty|}

;/2 Begtzld;ozzﬁ%)gﬁ%ﬁg el{:ﬁft?mg%ld'{z g ?_chl orophenyl piperazi |
{

ITp
4[ 4- (2- C. hl orophenyl ) pi perazi n-1-yl ] butyl }-2, 3-di hydro-1Hind ,

: The terms Cig-alkoxy, Cyg-alkylthio, Cy¢-alkylamino, di(Cy¢-alkyl)amino etc.. designate
15 such groups in which the alkyl group is Cy¢-alkyl as defined above.

The term aryl refers to a carbocyclic aromatic group, such as phenyl, naphthyl, in particular
phenyl, including methyl substituted naphthyl, or phenyl.

20 Theterm aralkyl means aryl-Cy-alkyl, wherein aryl and C; ¢-alkyl is as defined above.

The terms aralkoxy and aryloxy means aryl-Cy galkyl-O- and aryl-O- where aryl and Cj.¢-
alkyl are as defined above,

. 25 Halogen means flucro, chloro, bromo or jodo.A group Q wherein Z is as defined above
mcludes groups such as: '



| - {4-[4-(3-Chl orophenyl ) pi perazi n-1-yl ] buty -2, 3- (hhydro-1Hindol e,

1- (2, 3-Di chl orophenyl )-4-[4 (i ndan-1 yl)butyl]piperaziue , 6- Chl or o- 3;
{2-[4-(2, 3-di chl orophenyl ) pi perazin 1-yl]ethyMinyl }-1H i ndol e,
3--{3-[4-(2, 3-Di chl orophenyl ) pi perazi nn 1-yl] propyl }-IHindole , 10 3-
{4-[4-(2,3 DichlorophenyJpi pearazin -1 yljbutyl)-1Hindole ,

3-{3-[4-(2, 3-Di chl orophenyl ) pi perazi n-1~y1] propyl }-5 fluoro-1Hindole ,

3-{4-[4-(2, 3-Di chl orophenyl piperszin-l-yljbutyl}-5-fluoro-IH -i idole,

6- Chl oro-3-{3-[4-{2, 3-di cl$€do rophenyl piperazi ngxl y |]propyl)-IHindole,

| -{4[4(2,3 Dichlorop enyl)lpqgazm I -yl)butyl}-3 {4- ngbydroqw nolin 2(1H
4- v

I
)-one, 15 3-[4-(2,3 BrehlorgpheayR] pi perazi nRiyl
1-(S-fluoro-2,3-di hydmlo‘m/\g yl ) propan | - \"\/R‘I
i DE

plazi N -yl ]-i-(5-fl , 3-gihydro-|1 Hindol -1

yl) butazrl one, 5-f4- (273 D cHhl orophenyl) pigper ™
yl]-1-(5-fluoro-2, 3-di hydr-II—I-ln(ggl 3-[4-(2, 3D cpl or ophfgpy! ) pi perazi n-
yl]-1-(3, 4-di hydro -1H |so'é|U| noli n 2-yl)-propan #®- one,

4-[4(2, 3-Di chi orophenyl ) pi peraO n-1-ylj-1{3, 4df ydro- I H |squ| nol i n
.-2-yl}4autan 1-one, 5-[4(2, 3-Dichl oro-ph(nyl) - p| prnzin 1-y1j-1-(3,4
ydro | Hisoquinoli -2 yl)-Pentan- |- 25 one, '
3-[4- (2- Chl or ophenyl |perz|;ﬂ ~1 i ] -(2, %sdl hyro | H'mhdoi -1 yl)-propan

-lone, 5-[4-(2-Chl or ophefiyipipefazin 1 A
yl]-1-(2, 3-di hydro- I Hi -yl Ppentan 1-one hE

3-[4-(3-Chl orophenyl) AL- 1]-1-(2, 3-d& dbl-l-yl)propa
-l -one, .5- [4(3Chorophny|)pipera zin-1 ¢ chlN-IH-lndo-
yl)pentan -1-one, 30 3-[4(8- Chl ornphenyl) pi perazi nk -1 -
yl]-1-(5-fluoro-2, 3-,dihydfo- 1 Hif8o | | yi)p]Wa nl - one, @

5-[4-(3-Chl orophenyl ) piperaz in- 1-y1]-1-(5 fluom 2, 3-dlydro-IH ind ol
1-yl  pentan-lone, 3-[4 (@&-C d"henyl)piperaz in 1Ryl]-1-(5-fluo
ro-2,3-flihydro-IFl -Lsndol -l -yl prlgpan- hone,

(Ih)

wherein R*- R® ate as defined above and the dotied line indicates an optional bond.
Preferred compounds of the invention are the compounds selected from - .

3-{4-(2,3-Dichlorophenyl)piperazin-1-yl}-1-(2,3-dihydro-1F-indol-1-yDpropan-1-one,
' "4-[4-(2,3-Dichlorophenyl)piperazin-1-yi]-1-(2,3-dihydro-1H-indol-1-yl)butan-1-one,

5.[4-(2,3-Dichlorophenyl)piperazin-1-yl}-1-(2,3-dihydro-1H-indol-1-yl)pentan-1-one,

4-4-2-Chlorophenylypiperazin-1-y1}-1-(2,3-dihydro-LH-indol-1-yljbutan-1-one,



4-[4(2-Chl orophenyl ) pi perazin-1-yl]-1(S-

fluoro-2, 3ydro-1H i ndol 1-yobut an-1one, 3-[4-(3-Chl orophenyl)pi pera ziu
1-yl]-i-(3,44 &dro-| Hisoquinolin-2-yl)-propan-lone, 11

5-14(3-Chl orophenyl ) pi perazin 1 yl]-1-(3,4dihydro-1.Hi saquiinolin 2-y
i )-pentan-lone, 3-[4-(2-Chlorophenyl)piperazin -1 yl]

-1- (3, 4-di hydr o- IFLlsqu|noI|n 2 yI) proﬁhn | one,

4 4- (2- Chl orgply egaz,,; I 2
yl[) l(out an- Fone gm %5 {’/ r o- 1%-] @?Aﬁyﬁ‘%m@@g OHUI polin.
-f:julorlo plh)e [‘kﬁlé WPhenYQP!Jelpmﬂa}d]pmwl}eZS-ﬂﬂlyd(gﬂElﬂaoteydro 1T (2.3
i ndol -1 - 0, a one
D hydr o- I>/H-| ﬁ{ﬂ“g‘%%?‘% %Pﬁé}% uor l%ﬁuﬁy}l %’%'dé?yh@r%r“ﬂl k“yl] pentan 1-one,
11](5 FI uor &-{3; [a{aﬂsllinhieiobhenmpipeﬂmﬂ}ylﬁeit#MMywﬁamI[Zl E)Iz pfelraZI n-|
ropan- | - Q uor o

}lphelrcl)yl I)O g {g"gl?"ﬁzm ]181]{’%%5)% Jﬁy‘ﬂ"“ H'm&l%
1- (5-F uoroi%ﬁﬁﬁhﬂhﬁﬂh&ymm&aﬁn yﬁ%ﬁ%%ﬁh&mxgpﬂg&gl ) - pi peraz| n-1yl]-

t | 4(2, 4- 1 vyl -1-(2,
5§PoaInH—| ndg‘l(zlﬂ%’ %ph@g&%@gn-p-y PW]BI%EIQ‘%;;:IZLBW );;henylg pi pera2| n- i
1]1-1 - (2 _ -
L ][4 (2, . ug%‘?“&%*?‘ép%h%'mm%ﬂ?%%“%ﬁ‘?‘ ﬁaﬁ"} %@%%J&%‘ﬂdﬂrndm 1 yl)

by

pent anl - one3-15-I4; 1)3@@&2911-&6& sl id-mdple, addi tion salts thereof
Th [ d t b
ph:r ﬁ?cal:gll?fll ((j:iia [?frtz’g?%‘&eﬁ?a%'i‘é“@%m?%mﬁ‘?’v&'@%‘%%ggl l:ogcrgg Exerrpl ary of
such or gani 2-{34#(2.3 d¥iechloropleaypipérazindd ivilpropyT}i-S:fiavre-14-iaddle0i C, ascorbl c,

i ni | h | f
ot haned: sul sdsCEDoRRARDERGE A St BEors 3oFRdptec Ci 1

g![ uconi c, | &((1]11(&0—3@1—[!46(;2 3P@¢]ﬂﬁbp]&nyl)piﬁwmrl-@l}p&pﬁ[}3ﬂpﬁﬂﬂeg as p?{[t ic,
stearic, aconi C am nobenzoj c a nic,
benzenesul fi)r{l“"rct é%?rﬂl%@ﬁmwﬁweg%% thﬁ‘&ﬁd%"’d@é(mﬂp 2 l%é'on

8- hal ot hgopim. zm(,;m %ﬂgmﬁu@ r_pﬁog yd,jg} &= fy_such
I norgani c sa%{?-ls( are those wth hy- B'lﬂ ochloric, hy r‘ﬁ%rlgmc Wﬂ’?‘#’lﬁ‘%‘c

sul fanni c, $#fesphoric and nitric acids. 25
4-[4-(2,3-Dichlorophenyl)piperazin-1-y1}-1-(5-flucro-2,3-dihydro-1H-indol-1-yl)butan-1-
one,
5-[4—(2,3-Dichlorophenyl)piperazin—I-yl]-l-(5-ﬂu0m~2,3—dihydro—1H-indol—l-jrl)pentan-l—

20 one,
| '37[4_1~(2,3-Dichlorophenyl)piperazin—l-yI]-I-(3,4—djhydro-lH-isoquinoﬁn—Q—yI)—propan—1—
one,
' 4-[4—(2,3-Dichlompheﬁy1)piperazin-l—yl]-1-(3,4-dihydm-1_H—isoquinolin—2—yl)—butan—1-0ne,
5-[4-(2,3-Dichloro-phenyl)-piperazin-1-y1J-1-(3,4-dihydro-1F-isoquinolin-2-yl)-pentan-1-
25 one,
3-{4-(2-Chlorophenyl)piperazin-1-y1]-1-2,3-dihydro-1F-indol-1-yl)propan-1-one,
- 5-[4-(2-Chlorophenyl)piperazin-1-yI}-1-(2,3-dihydro-1H-indol-1-yl)pentan-1-one,
. 3-[4-(3-Chlorophenyl)piperazin-1-yl}-1-(2, 3—dihydm—1H mdol-l-yl)propan—l-one
5-[4-(3—Ch10mpheny1)p1pcrazm -1-yl}-1-(2, 3-dﬂ1ydro—1H—mdol—1-yl)pentan—1—one,
30 - —[4—(3-Chloropheny1)p1peramn -1-yl}- 1-(5-ﬂuoro—2,3-d;hydro—1H—mdoI— -yD)propan-1-one,
5-[4-(3-ChlorophenyI)piperazin- 1-yl]-1-(5-ﬂuoro—2,3—di11ydro—1H-mdol- -yDpentan-1-one,
3-[4—(2~Chlo;0pheny1)piperaz_in-1—y1]-1-(5—ﬂuorq—2,3—dihydro—1H—indol—1-yI)propan—l—pm,
4-[4(2-Chlorophenyl)piperazin-1-y{}-1-(5-fluoro-2,3-dihydro-1H-indol-1-ybutan-1-one,
3-[4-(3-Chlorophenylpiperazin-1-y1}-1-(34-dihydro-1 -isoquinolin-2-yl)-propan-1-one,




The conpounds of the invention may be prepared as follows: a) Reducing the
carbonyl group of a compound of formula Il RLR2/ \ W N--(CH Fe 12
wherein Rl; R, R3, W n, Qand the dotted line are as previously defined; 5
b) alkylating an amine of fornula IV with a reagent of formular V 0 (cwt,
Xx -QOV) (V) wherein Rl, R2, R3, X, W n, Qand the dotted line are as
previously defined, and Gis a suitabl e{jeaving group such as hal ogen,
nmesylate or tosylate ; 10 c) reductive al kylation of an am ne of the

formul a |V 5W4-{s- el:mﬂpgmynp@émﬁnnnﬂ]-&(u%d:(o@m;sbq&olmq m-wnwh);e wher ei n
Rl, R2, R3, d t h d d E
S el ther YeHacupheiabremanon F Sl BrieR i phet ot
reduci ng th@-[@(ﬂ-dﬂoﬂi)ﬂéiﬁl)ﬁfpeﬁmﬁqﬂﬁpu@m &@nnmisaqdﬂldlin-z-ylﬁzbm(aﬁ-mone)(- -Q 13

deri ned: | e-ChiPies S b b B Ry aD PR Bio- LA RPHR LR he f or mul a
ImlarTbErSSS §\rM; S@Jgﬁaﬁ&%@d@@@ﬁ& ﬂ&r&pﬁé&?l)%:ﬂ%ﬁ%ﬁ $1-bws1&ng, t he chain
1-(2,3-Dihydro-1H-indo}-1-y1)-5-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pentan-1-one,
I{S—Fluoro-Z,S-dﬂlydIo—HLmdol- -y1)-3-[4~(2-fluoro-phenyl)-piperazin-1-yll-propan-1-
one,
1-(5-Fiuoro-2,3-dihydro-1H-indol-1-yI}-4-[4-(2-fluoro-phenyl)-piperazin-1-yl]-butan-1-one,
10 1—(5—F1uor0-2,3-dihydro—1H—indol—l-yl}S-{HZ—ﬁuoro—ﬁhenyl)—piperazin—l-yl]-pentan—1-
one, |
3-[4-(2,4-Diftuoro-phenyl)-piperazin-1-yi]-1-(2,3-dihydro-1 H-indol-1-yi)propan-1-one,
4-[4-(2,4-Difluoro-phenyl)-piperazin-1-yi}-1-(2,3-dihydro-1H-indol-1-yl)butan-1-one, and
5-[4—(2,4—Diﬂuoro-phenyl)—piperazin—l-yl]—l-(2,3-dihydro—]H~indol—l—yl)pentan-l-one
15 and pharmacentically acceptable acid addition salts thereof.

The acid addition salts of the compounds of the invention may be phammaceutically
acceptable salts formed with non-toxic acids. Exemplary of such organic salts are those with
maleic, fumaric, bénzoic, ascorbic, succinic, oxalic, bis-methylenesaticylic, methanesulfonic,
20 efhanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic, mandelic,
cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic,
benzenesulfonic and theophylline acetic acids, as well as the 8-halotheophyllines, for
example 8-bromotheophylline. Exemplary of such inorganic salts are those with hy-
| _ drochloric, hydrobromic, sulfuric, sulfamic, phosphozic and nitric acids.

The compounds of the invention may be prepared as follows:

a) Reducing the carbonyl group of a compound of formula III

R3/ _
30 _ (m)




fromC, CU CH2 , COand NIL provided that one of the chain nmenbers is NH,
and said chain optionally containing one or two double bonds, wth a
reagent of formula IXR R2 WN (CH]n.. E R3 6- '-7 10 wherein R1,

R2, R3, n, Wand the dotted Iine are as previously defined, and E is either
an al dehyde or an activated carboxylic acid group fl Lew s-acid catal yzed
cl eavage of a resin-bound ester of formul& X by an anine of the 15 fornula
Q 14 . wherein R, R2, R3, @, W .n and the dotted line are as

previ ously defined, or g) reduction of the double bond in a conpound of
formula X 5 ~tc x----Q (XI) wherein Rl, R2, R3, n, X and Q are as

previ ously defined eupon the conpound of fornula | is isolated as the
free base or‘ﬁ%FP“égil"g‘ eil%%ﬂ@‘éﬁ‘ﬁ@“@’&?f“ﬁﬁd’%lﬁqeﬁﬂ%ccordi ng to
method a) is preferably carried out in an inert organic solvent 10 such as
di ethyl ether or tetrahydrofuran in the presence of alane or lithium

al'uni ni urd hyar dkdatingemaging of forpasla R, with agragent gf ormwex Yod b) may be used to
prepare starling nmaterials of formula IlL The al kylation according to

met hod b) is conveniently performed in an inert organic solvent 15 such as
a suitably boiling al cohol or ketone, preferably in the presence of an.

organi c or Rl RZ .
: @—w‘ NH G—(CH)i—X—aQ
Rs/ P ‘\‘\ / (Iv)

\)

wherein R', R%, R®, X, W, n, Q and the dotted line are as previously defined, and G is a
suitable leaving group such as halogen, mesylate or tosylate; -

10
c) reductive alkylation of an amine of the formula IV with a reagent of forqmla v

R Rz
/ \ W, NH E—(CHp)y—X—Q
Ra/ — ‘\‘\ /

av) (Vi)

- wherein R, R%, R%, X, n, W, Q and the dotted line are as previously defined, and E is either
15 an aldehyde or an activated carboxylic acid group;

d) reducing the amide group of a compound of forinula VI

- R R o
: / \ W, NJ\(QBIP,———X'—-;Q
e N/

(Vi)




i norgani ¢ base (potassium carbonate, d iisopropylethylamne or
triethylamne) at reflex tenperature. Alternatively, the alkylation can
be perforned at a fixed tenperature, which is different fromthe boiling
point, in one of the above-nentioned solvents or in dinmethyl formam de
(DVF), dinethylsulfoxid e (DVSO ) or Mre hylpy rolidin 2-one (NM"'), 20
preferably in the presence of a base. Amsnes of fornmula N. are either
comercially available or knowmn fromthe literature (e.g. GOshiro et aL J.
Med Chem 1'wheredyR2BIRQR2R, W bhidthenlotibd Hie ard as prédicusGhdafinedyB, 41, 658- . 667,
and Gshiro et aL J. Med Chem 2000, 43,177-159). Al kylating reagents of
formula V 25 are known fromthe literature, or they can be prepared by

net hods obVigpUgeylaBorPorGB@idtits alkyliidnlof b dhink BEtha ¥dmullla RN anal ogues synthetic
sequence. Thus, key internedi ates such as halo- (2,3-dihydro-1 Hindo I-1
yl) al kan: I-one are prepared by additjon of a hal oal kanoyl chloride to a
2,3-dthydro -1Hindole in the presencg ofpase Simlarly, halo-(

3, 4-di hydro-1H i soquinolin 2-y gal ka By be prepared froma

hal oal kanoyl chloride and a 3,41 g i soqui noline . The
2,3-di hydro-1 Hindoles are either prci alsdy avail able or prepared
fromthe correspondi ng 1H i ndol es gducti pn of the |l indole with e.g.

sodi um cyanoborohydride in acetf®€ acid or trifluoroacetic acid whereas
the 3, 4-di hydro-1H isoquinolines are connerC|aIIy avai | abl e or descri bed
inthe literature. Al kylaling haloalfyl 5 I8 i ndol es were prepared by

literature nmethods (Benghiat et al. J. Med. Chem 1983, 26, 1470-1477) or

anal oguess t vagdfs Sems bfﬂ%%'tl%h‘hﬁ%éﬂﬂ;&é a&nefeﬁl B Ot BlefBErs Bte #llectkdO 9.
Chem 1997, 62,.9192 and WO 00/ 35872). Al'kyl ating 3- haloalkyllndanes or

ot her types fisln CaCHyCEbi G and| WA preuisied that are ofthp chain meebersmNEh s said

R S e S f‘é‘r*’i*@‘ﬁﬂ?ﬂ’%‘ns‘z’%m) by

wel | known procedures. Alkylating 1-(haloal kyl) -3, 4 di hydr oqui nolin
2(1H)-one  can be prepared as described in EP B1-512525. The reductive

al kyl ation according to neth@ds c)gand e) can be perfornmed in two steps,
e.g. coupling of am nes of HKormu a V1/11" with reagent of formula VIU X
by standard net hods

// \\ N——(CHpy—E

e \_/
)
10

wherein R', R, R, n, W and the dotted line are as previously defined, and E is either an
aldehyde or an activated carboxylic acid group

f) Lewis-acid catalyzed cleavage of a resin-bound ester of formula X by an amine of the
15 formmla Q°

| R F
. Q —
VRN \
PreantllQy (CHo \_.—/ \ /\Rs




15 . via the carboxylic acid chloride, activated esters or by use of
carboxylic acids in conmbination wth coupling reagents such as e.g.

di cycl ohexyl carbodiimde followed by reduction of the resulting am de
with lithium alum niuun, hydride or alane. The reaction can al so be
perfornmed by a standard one-pot procedure, e.g. by the use of reductive
am nation of amines of formula VII1' w14 al dehydes of fornmula VII/1X

Car boxylic acids gf .2 g of , 20 formula VIl are either .commercially
avail abl e or™ i’ﬁgdﬂi’ﬁy’?ﬁ;ﬂd{tﬁ?g‘ﬁ?ﬁ ne g1 g3 pregigysly d di ates have
been described in the literature such as indanyl al kancarboxylic acids
(NUkhopadhya¥ et af J...Indian, Cherry. Sac. 1985, 62, 690-692 and Tanaka et
al. J. Med. & cfdngtiongthe deyble bepdin g pompound pEformpledd 3- (H-indo |-3 yl)
propi onic acids (CaEbonnelle et at Tetrahedron 1998, 39, 4471.4472) and
(2,3-dlydro - 1H indol) al kancarboxylic acids 25 (WO 98/28293 and Ly et at
Tetrahedron Letts. 1999, 4@ 2533r2536)- Ot her substituted (1Hindo |-3
y1l) al kancarboxylic acids can be/prepared by chain elongation of readily
' oride ecter et at | Am Chem

nt hesis 1999, 6, 935-938). The
3-i ndol egl yoxyl yl chlorideﬁ/na %yTw3h¥EBﬁﬁer%ially avai |l abl e
| Hi ndol es. Various subst it -3 30 ylsulfanyl)al kancar boxyl
acids can be prepared in. an anal ogues manner as descri beth f or
am noal ky4 sul fanyl -1H ndoles (Zelesko et at J. Md Chem 1983, 26,

230- 237 or 91/ P497 I p situ al kylation of substituted sodi um

3-i ndol y1t h}%eﬁ%ﬁ fﬁaf‘%ﬁn‘yﬂﬂe&‘a‘?@}%ﬁ@g whereneg the fompound s s of
the ester grevwuldbis iBRALAGE HRTredbad/Or d€ adid SUMFonaaRk HetioRy to nethod d) is
nost conveniently perfornmed with [|ithium alum nium hydride or alane in an
I nert organic solvent such as e.g. tetrahydrofuran or diethylethe r fromO

C to refl ex rheFaskabth&ordhg¥o%hahd ahiggge%gu_lg%ed Ot HoG & gggaﬁggsogfmt

perfornmed by standard literature mnet I . coupling o
formul a @ wichhay diswhtethef of tetrahydrofidnbip the predencd ofediimeder lithiunt Abminium

carboxylic b Ga C ri actd Eﬁg Glee r use_of r boxvl i c lds in
conbi nat i on%&nh[?%e ﬁ%:’%lu?)ldsi%nbo (rf\e?é%ztn suchi\%estﬁog. s m&yglilecpsgﬁgt)?y@reﬁ/are s‘ta%ng
car bodi i m denaterials of formula IVY.

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

morganic base (potassium carbonate, diisopropylethylamine or iriethylamine) at reflux

'tenipe@'étme. Alternatively, the alkylation can be performed at a fixed temperature, which is

differcnt from the boiling point, in one of the above-mentioned solvénts or in dimethyl

formamide (DMF), dimethylsulfoxide (DMSO) or N-methylpyirolidin-2-one (NMP),
20 preferably in ﬂie presence of a base.

Amines of formula IV are either commercially available or known from the literature (e.g.
Oshiro et al. J. Med. Chem. 1991, 34, 2014-2023, Oshiro et al. J. Med. Chem. 1998,';11, 658-
667, and Oshiro et al. J. Med. Chem. 2000, 43, 177-189). Alkylating reagents of formula V
25 are known from the literature, or they can be prepared by methods obvious to 2 chemist
skilled in the art by an analogues synthetic sequence. Thus, key intermediates such as halo-
(2,3~dihydro-1H~indol-l-Yl)alkanel-one are prepa:ted by addition of a haloalkanoyl chloride
to a 2,3-dibydro-1H-indole in the presence of base. Similarly, halo-(3 4-dihydro-1H-
isoquinolin-2-yl)alkan-1-one may be prepared from a haloalkanoyl chloride and a 3,4~



10 The: Lew s acid catal yzed conversion of an ester to an am de according
to nethod f) can be perforned by standard literature nethods (Barn et alL
TeL Lett. 1996, 37, 3213-3216). The Resin bound ester X can |ikew se be
synt hesi sed according to the literature (see e.g. Barn et al. Tet. Lem
1996, 37, 3213-3216). 15 The reduction of the double bond according to nethod
g) is generally performed by catalytic jgydrogenation at |ow pressure (< 3
atm) in a Parr apparatus, or by using reducing agents such as di borane or
hydr obori c disgdrpld-isoqnadige. {ihe @\3ediblydrer LB ihdoldésrapmeithbiaddnkindreialty aviatiatde eacet i ¢

ater 20" ERgRRPLEGH L AihoRfog DGRNALE fles i bR < ipch

B- 535 appara}tauebomhydademlmet&rabﬂairéfhiﬂh&s&ehs peid herenthes aiiganetzon a

Quattro Ms Ms system from VG ch, Lnstrunments or _on a Sciex API
T BCEX 1 1 ot PRSIk Eaesally RizTaph o S rlied g Kiepaftso ANRK=E oinaliah ng
condi ti oms wmdmmﬁeﬂmmw@ﬁﬁm?mwemumd%eﬁcﬂss oge set to

obtain nol e %)é?r i nformation and the other set to Induce
fragnent at| r"i'gal"g‘ﬁs t@%é‘ﬁ"&bﬁe‘ﬂéh %Mmem@tdaf #g- on a
Bruker AC Zéﬂaﬁﬁm 6206193 3udi0 0035875, WS atnRS- 1ok Q«J;ﬁ Oform
(99.8% D) or ,d | met hy1 sul f oxi de (99 g/o D were usgﬁ‘yas soI vents

used as i nt dkylaiingadydindanes cantbeperpearsd fiomdmiowalindshylifkancabexgicpridssed as ppm

I e e A e R
| =hept et1e, Chisdn iﬂ%BVfQQ‘IMD‘F@ﬂ)yMkndmpﬂoem pARylatiol: 1-(tedualily)-3 4ruartet, U
orotons ar cesTebimaR ot Prireptats b Rl BB ot [ e
conpounds were 17 determ ned by Karl Fischer titration. For colum
BT R N R S R it
coupling of amines of formula VI/II’ with reagent of formula VIIIX by standard methods
15. via the carboxylic acid chloride, activated esters or by use of carboxylic acids in combination
with coupling reagents such as e.g. dicyclobexyl carbodiimide followed by reduction of the
resulting anrde with lithiom almmmum hydride or alane. The reaction cam also be
performed by a standard one-pot procedure, e.g. by the use of reductive amination of amines
of formula VI/IT" with aldehydes of formula VIVIX. Carboxﬂic acids or aldehydes of
20 formula VII are either commercially available or described in the literature. Thus, key
intermediates have been described in the hiterature such as indanylalkancarboxylic acids
{Mukhopadhyay et al. J. Indian Chem. Soc. 1985, 62, 690-692 and Tanaka et al. J. Med
Chem. 1994, 37, 2071-2078), substituted 3-(1H-indol-3-yl)propionic acids (Carbomelle et
~ al. Tetrahedron 1998, 39, 447'1-'4472) and (2,3-dihydro-1H-indol)alkancarboxylic acids
25 (WO 98/28293 and Ly et al. Tetrahedron Letts. 1999, 40, 2533-2536). Other subéﬁtuted
" (LH-indol-3-yl)alkancarboxylic acids can be prepared by chain elomgation of readily
- accessible 3-indoleglyoxylyl chlorides (Speeter et al. J. Am. Chem. Soc. 1954, 76, 6208-6210
and Nichols et al. Synthesis 1999, 6, 935-938). The 3-indoleglyoxylyl chlorides may be
prepared from commescially available 1H-indoles. Various substituted (1H-indol-3-
30  ylsulfmylalkancarboxylic acids can be prepared in an analogues mammer as described for
aminoalkylsulfanyl-1H-indoles (Zelesko et al. J. Med. Chem. 1983, 26, 230-237 or WO
91/04973) by in situ alkylation of substituted sodium 3-indolylthiolate with atkyl
haloalkanoates and subsequent hydrolysis of the ester group.



3-Chloro-1-(2,3-dd aydro-1H in ol-1 yl)propa u 1- one A m xture of 2, 3-dl
ydro- I Hindole (50 g), trieth ylamne (132 g) and te trahydrofuram (1000
10 mL ) was cooled dowmn to 10 C followed by the addition (over a perio d of
60 min) of a solution of 3-chloro propanoyl chloride (55 g) in tetrahy
drofuran. (400 nL). The m xture was filjered, and the remaining solution
was evaporated in vacuo to dryness. The residue was purified by flash

chr omat ogr aRbguctieh W€ Amide Gots acosingté rdARAl HNE ngosgs)mg,bﬁﬁéﬁg, l;égﬁn;lé(il“gth
conmpound as _gﬁcry talline white material (31 °g). 15 The foll'ow ng conpounds
wer e prepar 8tMYH py hydride, pralane o @p insriprganiosolvent fgh as e zHietmlirofutan

yl ) but an- 1-Qﬂﬁethg 062 Bom 0PCY SR ki e and 4-chlorobutanoy | chloride
20 5 Brono-1-(2,3-ddiydro-IHind ol.l yl)pentan 1-0 ne from

2,3-di hydro-1Hindo | e and 5-bzom opent anoyl chloride The foll ow ng two

d i ' iat et al. J. _Med 25
SoBn 50, 347 aBFRAbASD HEREA B b0 pbR RISy e BEtOMGTE 30
LSRR i Aaeie e ey o et il

. | I N 0 , 0- etr.anet n) | ri.am e-
yl oxy (terr%a\c%?"%‘?nc%?‘@ ﬁxﬁi}%ﬁgﬁ‘ﬁg"%ﬁm&ﬁ’@ ‘fsﬁﬁf"w & BT iR OO Wby 1
an i ce bat. hcouptih@feagens sacloms i dichelbhd¥lyl darbediimide. 24 mL) was added, and this

was 35 followed by the addition Cmone portion at 5 C under vigorous s
tpning) of a solution of 18 sodium hydrogencarbonate (24 g) in aqueous

sodi um oy PPRL.Sis béid COBIyMed AVeriba of d'Gster't6 ! hihide Yebrdihs foPmbéRSd HldahBRd at
5 Cfor 20 mn, and the phases were separated. The water

performed by standard literature methods (Ban et al. Ter. Lett. 1996, 37, 3213-3216). The
Resin bound ester X can likewise be synthesised according to the literature (see e.g. Bamn et

al. Tet. Lett. 1996, 37, 3213-3216).

15 The reduction of the double bond according to method g) is generally performed by catalytic
hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing agents
such as diborane or hydroboric derivatives as produced in situ from NaBH; in trifluoroacetic
acid in inert solvents such as tetrahydrofuran (THF), dioxane, or diethyl ether.

20 Experimental Section

Melting points were determined on a Biichi B-535 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 by the use of either electrospray ionisation or ACPI: one sét to obtain molecular
25 ‘weight information and the other set to induce fragmentation patterns. 'H NMR spectra were
recorded at 250.13 MHz on a Bruker AC 250 or at 500.13 MHz on a Bruker DRX 500.
Deuterated chloroform (99.8% D) or dimethylslfoxide (99.9% D) were used as solvents.
TMS was used as internal reference standard, Chemical shifts are expressed as ppm values.
The following abbreviations are nsed for multiplicity of NMR signals: s=singlet, d=doublet,
30  t=triplet, q=quartet, qv=quintet, k=heptet, dd=double doublet, dt=donble triplet, dq=double
quartet, tt=triplet of triplets, m= multiplet, b=broad. NMR signals corresponding to acidic
protons are to some extent omitted. Content of water in crystalline compounds were



phase was extracted with dichloronethane (200 nlL), and the conbi ned
organi ¢ phases were evaporated in vacuo giving 5- cbloropentanal as a
clear oil (16 g). Subsequently, 5 5 chloropentanal was suspended in water
(100 nL) followed by addition of 4- fluorophenyl hydrazi ne hydrochl ori de
(19.5 g) and toluene (800 m), and the m xture was stirred at room
tenperature for 15 m n. Phosphoric acid ¢85% 100 nL) was added and the

m xture was boil ed under ref lux for 2 h. The m xture was cooled to room
t enper at ur e datethninehby BivhEschenbiralioncPacaluau. chiimmiography siticp pel oftypa Kieselgble d

W th saturated QuS i 0 hydrogencarbonate, dried (MgSO™4) and
evapor at ed %ﬁ’%@ﬂ%ﬁﬁm%e&orange oil. The crude product was purified
by flash chromat ography on silicagel (eluent: ethylacetate/heptaue 1:4)

to give theﬁitle.cowognd &S an orange oil (14 g). The follow ng conpound
was prepar edH i } r 15 314 Chl orobutyl}-5-fluoml| Hindole
from6-chs orohexa n 1-ol and 4-f |uorophenyl hydrazine hydrochloride
6-Chloro 43 -iodo. 1 IH indole 20 The al cohol 2-(6-chloro -I1Hindol--3 yl)
et hanol (25 4y, Alylating ZepEshis| ogues to conpounds described in Denerson et
al. J Md Chem 1976,19, 391-395 from 6- ehloro-1I indole and oxalyl

chl ori de) “@SCﬂbl%sﬂ-?\,’ie-ﬁh:ﬂﬁv-;%ﬁﬁnyﬂﬁﬁégqnﬂﬂe?’00 m.) followed by the

addi ti on of ; lting m xture was cooled to
5-6 C fol | owWethidiyreofia3aldyidea-birindole (50)] tritthplamrte (b3 $)aand teliahydroiuranc(l600
chloride (1 I t r T } Xt jrred
at room f éa rrp%é]ga %fr %&%rtﬁ%}nﬂ@y@i ﬁ g@%%#g%%?oa @ge%%pgﬁ@n%%@ ﬁﬁv‘g%{ua.
The resi due solationlof3schlorepropmogbehicride (550d)lim vetethyalyofackdi (#DOmL)f Theanlixtare wasli de
(96.2 g), ang, the resulti.ng mxi.= was boi l under flux for 4.h. The
it ur 2 v DSt ed i senitie Saen e 7 JRGoo, frmes (THE Spafns e

et hyl acet atperifidddyCAsshi BetmaofRpine (£liaiE-e sthyf laeetstehestane( V3POhying fhiel fiy ed
and concentrated in vacua (38.2 g). .The residue (30 g) was dissolved in 30
di noet hyl sulcPERPEd@s o pryseline yhgie aferipl (3h8)-added drop-wi se to a suspensi on

of NaCN 45 g) and DMSO (250 mL ) at 80 C. The resulting m xture was

stirred at 100 C for | h, cool ed
The following compounds were prepared in a similar manner

4~Chloro—1-(2,3—dihydro—1H—ind(;1-1-yl)butan-l-one
from 2,3-dihydro-1H-indole and 4-chlorobutanoyl chloride

20
5-Bromo-1-(2,3-dihydro-1H-indol-1-yDpentan-1-one
from 2,3-dihydro-1H-indole and 5-bromopentanoyl chlotide

The following two compounds were prepared as desciibed in Benghiat et al. JL Med. Chem.
25 1983, 26, 1470-1477

3-(3-Bromopropyl)-1H-indole

7 '334-Bmmobutyl)—1H—-indole
0
3-(3-Chloropropyl)-5-fluoro-1H-indole 7
"The compound 5-chloropentan-1-0l (162 mL) was dissolved in cold 5 mM 2,2,6,6-
tetramethylpiperidine-1-yloxy (tempo) in dichloromethane (240 mL) and coqled down to
0°C with an ice bath. Potassium bromide (0.5 M in water, 24 mL) was added, and this was
35 followed by the addition (in one portion at 5 °C under vigorous stirring) of a solution of




down to roomtenperature and poured onto brine. The aqueous phase was
extracted wwth .diethyl ether, and the conbi ned organi c phase was dried
(MgS04), filtered and concentrated . in vacuo to yield crude internediate
(22.5 g). The residue was dissolved in nethanol (750 19 nlL) and added a
m xture of HCUmet hanol resulting in a conbined solution of about 1 M HC
in nmethanol. The nmixture was stirred at rlomtenperature for 24 h foll owed

by heating at. 40, C for additional 3 h. The sol vent, wgs renoved in
vacuo, and tsﬁé‘%gﬁﬁ?@%"m% @é cﬁg %GQ‘F&H“%SQ#‘H‘ E‘P’B"“gﬂ’qﬁm@ﬁ]% 580 mel)- dhe
vater. The resullirig \ixtre ¥abl 6Grolod SJ for @0 nith, 4udQHR Phis@REE Bbgared] The JAted N-
and t he phas&gs wer e separated, . The aqueous phase was extracted an

t g

addi t i onal & Yaretrrtedwik dichloromatines (RanknendBeprmiigedprgais phagtsarse was
washed Wi th evbidrites il'va2fl (MRS ohlothpdntRbeds %ﬂéleﬁo?gggk L@; %qb#ﬁ%éﬁ@gyg-( 182

g). The residue was dissolved " in tetrahydrofuran sul ting
m xture whs dbloroncatanaldevasr spspandefloin 3whter 369 ethl) 0 fadlowed t by 181d@ican cbfndr ked

up by the ‘9’?“@’1” ' i;aﬂ;;c t T ' phase_ was
dried (I\/gSOtlE?!,%r Pt er eH aﬁﬂ co%@gﬁgﬂgfg@%@Egug%%gﬁ?%gg%‘fﬁemgﬁaﬁue
(8 g) was diiped hl/redmi tempertinehip L D fiin. (Bhospho(id 86d (35%,400 ml) vedshadiahindethé 3. 9
g) and cool ed._down to . C. follo by.the addition, aof a solution of

net hanesul fw,gll%gﬂaﬁg%‘#&ﬂdgem v }Zﬂfl'?%)h"iywe @&%ﬂ%ﬁhﬁl}gﬁ(’(’% e pd

m xture was thé plissesiwale sepaited. iR @dnid fhake tvas wasta dvithSfwdted SHRBEY dagn t O
dryness in vyaguo. he regidu s dissolved jn acetone_ followed by the
addi ti on®f ﬁm&“gﬁ%xenﬂ?m 1) @ud evanoEpisd 4 vacuo Jm yidkh e esmgn @dr Thet | ux
for 3 h. Themud¥ Xpretheet \VaRasP OphirHiéd O Phépne gllgﬁ] gygousy; S e Miasit:
extracted with tf’etrah dragti rran. m‘Fﬁe %Fﬁ%ﬁtgr gan’?cuﬁhggle se(glri ed

(MySOY) , f i |ethslasgtatefheptans bdhitorgivedbe title ommpound 3sian agangy oil $1#4 Bhe f ol | owi ng
conpound was prepared in a simlar manner 4-(rndan-|-yl)buty |

nmet haaesul fonat e from 4(indan-1-yl)butanoic acid prepared as described by
Muk hopadhy ayTbetfollewting] conhgosiind was P§pa@bdima Boilar @8, 62, 690- 692.

15

3-(4-Chlorobutyl)-5-fluoro-1H-indole
from 6-chlorohexan-1-ol and 4-fluorophenyihydrazine hydrochloride

6-Chioro 3-(3-iodopropyl)-1H-indole

20 The alcohol 2-(6-chloro-1H-indol-3-yl)ethanol (25 g, prepared analogues to compounds
described in Demerson et al. J. Med. Chem. 1976, 19, 391-395 from 6-chloro-1FLindole and
oxalyl chloride) was dissolved in tetrahydrofizran (300 mL) followed by the addition of -
‘rietylamine (17.7 mL). The resulting mixture was cooled to 5-6 °C followed by the addition

 of a solution of mefhanesulfonic acid chloride (14.6 g) in tetrahydrofuran (100 mL). The -

25 - mixture was stirred at room temperature for 2 b, filiered and evaporateti todtyness in vacuo.
The residue was dissolved in acetone followed by addition of sodium iodide (96.2 g), and the
resulting mixture was boiled under refiux for 4 h. The mixture was poured onto brine and the
aqueous phase was extracted with ethy] acetate. The combined organic phases were dried

_ {(MgSOy), filtered and concentrated in vacuo (38.2 g). The residue (30 g) was dissolved in

30 dimethylsulfoxide (DMSO, 200 L)) and added drop-wise to a suspension of NaCN (15 g)

and DMSO (250 mL) at 80 °C. The resulting mixture was stirred at 100 °C for 1 b, cooled

- down to room temperature and poured onto brine. The aqueous phase was extracted with
diethyl ether, and the combined organic phase was dried (MgSOy), filtered and concentrated. .
in vacuo to yield crude intermediate (22.5 g). The residue was dissolved in methanol (750




1-: (4Bronobutyl)-3, 4-di hydroquinol n 2(1H)-on e A suspension of sodium
hydride (6.8 g, 60%dispersion in mneral oil) and d inethyl formam de
(200 nL) was kept at 20-30 C followed by the addition of a solution of 3A-
30 di hydroquinoli n 2(1H )-one (25 g) in dinethyl fonzam de (100 nL). The
resulting mxture was stirred at roomtenperature for 30 min foll owed by
the addition of a solution of 1,4- dibrogobutane (184 g) in dinethyl
formamd e (200 nl) at a tenperature of 20-40 C. The reaction mxture was
stirred at m@mdmﬁkaﬁmeofmyﬁﬂmamMgmmebmuoNMtﬂib[e

The. conbi noHCAB meiith e pihes e g A SREHRERATE L 2 B IoBES FEbB ot od
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) followed m;mﬁqmlWQM$@ﬁMetw19®mmddhp®mMmmwbwwammd (1M
100 m_

for | angb éﬁﬁ%d\i@i&réf%gagﬁ%%%ﬁgwy@%cg%bgﬁeg@i %{yﬁ{/ I oXI dédu(l 5
M 200 m_) mmmmm@mmmmmmwh@mmOﬂMKmsgnnm n. This
sol uti on wag, coal erature and extr Wit h e et her
(di scarded)?%}ﬁﬁ%&@aﬁﬁ]ﬂsﬁ Wiﬁ% s fpr ﬂlhy“é’?(‘ﬁ‘ et hyl
;:hl Oroa;:mta&fwﬁmmmd%&eﬂhpﬁyﬂﬁﬂsébmmhhﬁmt ¥ ttﬁ'&#aﬁ.'lako "
enperature for ases, wer e separate e agueous phase
vas, extractWW&%@%Hbeﬁﬁ@?‘? Hb‘(f"’é?(jé%gg e B pkwas

col l ect ed agigkolfedgttetrfiiyaRiMm (T00GISAHA RHyRMNE .S as]awcﬂeddoamoubecorgam c

phase was evaporated to dryness to give a brown oi “@iﬂls 1 The oi |l was

di ssol ved i follewrd by ihe addition of #S@lmeneﬂmﬁymeﬁéfoamd gdnut i on of

\Qﬁfﬁgd(ﬁgdmﬁﬁgﬁi’ﬁ Wcoom room %%ﬁ#%pwﬁxgwgfms

t he m xtir eeveperatedjteidiyness irovaguaa Ty resivime wdsidisgobved @i acetone followed by the
addition of Nal (28.6 g), and the resulting mixture was boiled under reflux for 3 h. The
mixture was poured onto brine, and the aqueous phase was exiracted with fefrahydrofirran.
The combined organic phase was dried (MgSOy), filtered and concentrated in vacuo (17.4

- 8)
20

The following compound was prepared in a similar marmer

4-{Indan-1-yDbutyl methanesulfonate
from 4-(indan-1-yl}butanoic acid prepared as described by Mukhopadhyay et al. J. Indian
25  Chem. Soc. 1985, 62, 690-692.

1-(4-Bromobutyl)-3,4-dihydroquinolin-2(1 H)-one
A suspension of sodium hydride (6.8 g, 60% dispersion in mineral oil) and dimetﬁyl
formamide (200 ml) was kept at 20-30 °C followed by the addition of a solution of 3,4-
30" dihydroguinolin-2(1H)-one (25 g) in dimethyl formamide (100 mL). The resulting mixtre
was stirred at room temperature for 30 min followed by the addition of a solution of 1,4- _
dibromobutane (184 g) in dimethyl formamide (200 mL) at a temperature of 20-40 °C. The
reaction mixture was stirred af room temperature for 30 min and evaporated in vacuo. The
remaining oil was poured into ice water and extracted with ethyl acetate. The combined




hydrochl oride acid (1 M. Water was added (100 niL), and the aqueous phase
was extracted wth ethyl acetate. The conbi ned organi c phases were dried
(MgS™), filtered and evaporated in vacuo to give the title conpound as an
oil (12.3 g). 25 g reparation of the conpounds of the invention Example 1
30 1 4- 2,3 Dichloro | eradn -1-vl -1- 203 di dro--1Hindol

- 1yl )propan l-on A mxture of 1-(2,3-. di'chl or ophenyl) pi per azi ne,

hydr ochl or lﬂi@mﬁﬁpms@)waedraﬂﬁﬂaﬁﬁi%aﬁébﬁﬂé‘%&e& gﬂ:ﬁéﬂ{
but anone (50 gﬁ@md di et hyl formam de ( yith ea gﬂ%@éﬁ

fol | owed t Yacer, The ravaigige of geas p(uzﬁﬂbyi ﬂgsuphomntogmphm(emeny lefypr opan
1-one (6. Qcamdhzﬁtenép%biu %Grﬁﬂ&tcﬂﬁlﬁo S5 Rl guppler reflex for 40 h and

filtered hot. ‘The renalhing organic ase was ‘to crystallise, and a
white crystalline material was collected by filtration and washed with

acetone £8. 58 - C 1H NMR (DMSO- d6 2.60 (s, 21 .411);
2.60-2.8% (I?nm:%l-%gég%nt% 3.15 (t( 2H) ; 4)10 (t, (2H); 6. 95 (%, 1$) ;

7.10-7-15 (m 211); 7.20 (d 1H); 7.25-7.35 (m 2H); 8.10 (d,1H). Ms nn/z:
404 (M), g_ o lf Anads Dchlor ooh 1 i erazin-1- 1-1- 2,3-dih ro
-1 Hindol - F= > of 1-(2, 3-(Hchl orophenyl) pi per azi ne

%o??/rginoggl ('iﬂmdemg}. ﬁ)chﬁrgdgfgdmg 0 45 ?hﬁ)l I omgﬂbg)?#g‘ﬁ%%}rt I on %@h&yl

4- chl oro- |(f ‘ﬁk‘?&’?@bﬂﬁ of aysp %Q%lﬁdmﬁfaﬂféss(lmmd@e(IMdOOmIs)Jltl ng

m Xt ur ejoprasnde atigth aqhelgﬁm{;mf% Firdd am%qggﬁaﬁfl%qg}éﬁ ﬁrtﬁaeﬁa our ed
te G

into water. The aqueous&hase was extrac "the

conbi ned oMgaRnite dmhvdmmwl(Sl\Msﬁﬂ)mL)WakMBdﬁhﬂﬁﬂewaﬁﬂﬁﬁsed in
vacuo to ghgge@atl@ba@kf ﬂfh%sgl}m?%%escg'g&dm S grﬁstal | i sgd from acetone,

and the formed crysta s were recrys thhi t e

crystal | i ndicthyl ethen(difcarded)y The lguebBs) pHa36 was added dibviy1 (eﬁ:l(ﬁjﬂ mﬂ,) 2t &hﬁ5 ( m
P STy G o b e iy i 4 61
in/z: 418 (['E&Phas&ﬂﬁfe&?ﬁhpéﬁ&d, and the aqueous phase was extracted with diethyl ether. The
combined organic phases were collected and dried (M§SO4). The suspension was filtered,
and the organic phase was evaporated to dryness to give a brown oil (18.1 g). The oil was
dissolved in ethanol (50 mL) followed by the addition of a solution of water (50 mL) and
. potassium hydroxide (4.0 g). The-resulting mixture was boiled under reflux for 2 h and
20 cooled to room temperature. The pH of the mixture was adjusted to 3-4 by the addition of
hydrochlon'de_ acid (1 M). Water was added (100 mL), and the aqueous phase was extracted
with ethyl acetate. The combined organic phases were dred (MgS0y), filtered and
evaporated in vacuo to give the title compound as an oil (12.3 g).

25 Preparation of the compounds of the invention

Example 1

1a, 3-[4-(2, 3—D1chlorophenyl)plpemzm-1-yl]—1-(2 3-dikydro-1H-indol-1 —yI)propan—I—ane

A mixture of 1—(2,3-d1chlomphenyl)p1permne hydrochloride (80 g) and potassium
30 carbonate (15 g) in a mixtwre of bufanone (50 mL) and dimethyl formamide (5 mL) was

heated to 50 °C fqllowed by the addition of 3-chloro-1-(2,3-dihydro-1H-indol-1-yl)propan-

1-one (6.0 g). The resulting mixture was boiled under reflux for 40 h and filtered hot. The

remaining organic phase was left to crystailise, and a white crystalline material was coﬂec,te;i

by filtration and washed with acetone (8.5 g). Mp 157-158 °C. "H NMR (DMSO-dg): 2.60 (s,




J (2, 3-di hydro-lI Hindol-1-yl pentm-J-one A m xture of

-(2, 3-di chl orophenyl ) pi perazin e hydrochloride (8.0 g) and

i i sopropyl ethyl am ne (15 nL) in butanone (50 niL) was heated to 45 C

foll owed by the addition of 5 '
bronmo- 1 - (2, 3-dni hydro-1| Hi ndol - 1- yI)penQﬁn | -on e (5.4 g). The resulting 20
m xture was boiled under reflux for 40 h™and filtered hot. The renaining

15 ]c, S-j:(2,3 Diehlorophenyl)piperazin-1
yl J-1-
1 :
d

organi ¢ phasgy; \mmsm(:s,m 8.0¥ 4, 3k, ﬂas(t,aam aw\/(t,m) @rgxsq qgmﬁ»mk%i
mas collected filtrati on and washed acet one 23 C
"H NVR  ( DNVED: @ (411725735 (y 2HD4B: loﬁ,émiﬂ%aﬂzm ),, 00 (s, 4H)

3.15 (t, 21): 4. 10 (t, 2H) 6.95 (t, 1H): 7.10-7-15 (m 211); 7.20 (d,
1H); 7.25-7.35 (m 2H): 1H). NS mz 432 ( M), 315, 202. 25 The
foll ow ng J,..duu,u z “"A‘ i i qzm"b‘yl_g‘d'fﬁ BMWHI?MGIG—OM
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1-(3- ch!mrwe&rmehwgs Z ififBred Ghd ﬁﬁhlwwwd% amlda (1@2%?('?11@01@ -
dro-I Hindol- 1 yl)but an i -one . 102- 107 C. 1.85
(m 2H); 2.98 12 agejone, g the, foxgred orystalg éom) ethapoldo (¢

0. 715 P88 *?“%‘e%rﬁ%“% pagy ﬁ%ﬁ il &ﬁs"l-!r?ﬁ C. 5%?% Ehotiadal8 @&
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-indol e, 380 Y 52955860, 4E); 8.25 (@, 1H). MS m/z: 418 (ME+), 299, 228, 188
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1¢, 5-{4-(2,3-Dichlorophenyl)piverazin-1-ylj-1-(2, 3-dilydro-1H-indol-1-yl)pentan-1-one
A mixtwe of 1423-dichlorophenyl)piperazine bydrochloride (8.0 g) and
diisopropyiethylamine (15 mL) in butanone (50 ml.) was heated to 45 °C followed by the
addition of 5-bromo-1-(2,3-dihydro-1H-indol-1-yl)pentan-1-one (5.4 g). The resulting
20 mixture was boiled under reflux for 40 h and filtered hot. The remaining organic phase was
left to crystallise, and a white crystalline material was collected by filtration and washed
with acetone (3.8 g). Mp 121-123 °C. 'H NMR (DMSO-dg): 1.50-1.70 (m, 4H); 2.30-2.65
(m, 8H); 3.00 (s, 4H); 3.15 (t, 2H); 4.10 (¢, 2H); 6.95 (, 18); 7.10-7-15 (m, 2H); 7.20 (d,
1H); 7.25-7.35 (m, 2H); 8.10 (d, 1H). MS m/z: 432 (MH®), 315, 202.

The following compounds were prepared in a similar manner

| 1d, 4—[4—(2~Chlorophenyl)piperaziﬁ—I—yI]J-(Z,3~dihydro—1H-indoI—I—yI)butan-I -one
from 1-(2-chlorophenyl)piperazine, hydrochloride and 4-chloro-1+2,3-dihydro-1H-indol-1-
30  ylbutan-1-one. Mp 119-121 °C. 'H NMR (DMSO-dg): 1.75-1.85 (m, 2H); 2.35-2.50 (m,
AH); 2.55 (s, 4H); 3.95 (s, 4H); 3.15 (&, 2H); 4.10 @, 2H); 6.95 (1, 1H); 7.05 (t, 1ED); 7.10 (d,
1H); 7.15 (¢, 1H); 7.20 (d, 1H); 7.25 (t, 1H); 7.40 (d, 1H); 8.10 (d, TH). MS m/z: 384 (MH),
265, 188.




Lithium alum nium hydride (1.8 g) was suspended in tetra hydrofuran (30
m) at 0 C, and the suspension was added a solution of alumniumtrich
oride (1.8 g) in tetrah ydrofitran (30 nL) at 0-5 C over 15 -mn. To this
nixture a solution of l1la, 3-[4(2,3-dlich |orophenyl)- piperazin -I

,1-1-(2, 3-di hydro-1Hindol-1-yl)p ropan-1-one (5 g) in tetrahydrofur an
(50 m) 15 was added at a tenperature of 2D-10 C. The resulting mxt u a was
stirred forll : , m ature The
reaction m T T 8% and

filtered. Tlﬁeno lghlor@ham)pmmvacmmmﬂde add yinéisio192,3 1E18ddihe

ecrystal | da0oRRgR MankB-fE 47 Nl Erile s o3 ﬁaq'\ima%‘mgoa@m@@

:2), gg (2d202( %452!*95 %:2, fﬁﬁ 1. lo-ﬁbi)(m, 3@) 3.1 th,?.lri?%% i:ff(f :6.55 (?511% 5@08& riH)411)

7.30-7. 46 (§195£H)1PD=111%@1@B 'éi '7%(Iﬁfié{) %@@@I@-NSE#% 3,83@&%@65,01 oW ng
conpounds were prepared in a simlar manner 25 2b, 1-.{4-[4-(2 3
Di chl or ophenyJpi perazi n-1 ylJbutyl} 2,3-d ihydro-lH—indoIe, oxal ate from
| b, 4[4-(2, E):/ram %rophenyl )p| perazin- 1y |]-1-(2,3-dl hydro-1Hindol 1 yl)
butan I - one: M 157-160 C. ;H NVR (DVM5 O-d6): 1.55-1.65 (m 2H);
1.65-1.75 (n1 21-1); 2.90 (t, 2H); 2.95 (t, 2H); 3.05 (t, 211); 3.05-3.25
(m 8H); 33, 1-{3-[2E)3-Dichidopthdnyllpiiyazibl-Sigpropyl}-2,BiJikydré-1Heinddle, 1H); 7. 00
(d, 1H; dr lll-_l ; 7.30-7.40 (m 211). Ms mz: 404 (WH +), 285, 174,
30132 E’c 2,3:1 Moro ' erazi n-1- 11 vy 2,3-dih 23 from
' 5-[4- (ZI&hﬁhﬁﬂhﬁhﬁﬁh dride) Q1 Wls&speudéd]mtetﬂah drofirsh BYMIY)-at bH°C, and

ndoI -1 -yl )pentan-i-, one. ! 21(88;2)% H NVR ( I\/S%dG) 1d3 m 1.45 (rg
211) ; 1. 60- 1%%9@&310@1‘@5 8@0@19@ alﬁmzﬂfnch@rgls@*?@% tehahys_i@fyran 0
3.10-3.30 ( ¥ Bixdore, m
3H): 7. 30. ML& *?ﬂs ) over |15 ﬁmﬁ?ﬂﬁ% f@%“é‘bﬂsla’ %l[%fa?”diss rbplicay

_ piperazin- l-yl]—l-(2 3-d1hydm—1H mdol—l-yl)propan—l-one (5 g) m tetrahydroﬁrran (50 mL)

15 was addedatatcmperature of 0-10°C. 'I'hermu]nngm]xtm'ewas stirred for 30 min at 5 °C
.and then for 2 b at room temperature. The reaction mixture was quenched with water and
sodium hydroxide (28%) and filtered. The organic phase was evaporated to dryness in
vacuo, and the tifle compound was precipitated as the hydrochloride salt and recrystallised
from ethanol (3.8 g). Mp 214-226 °C. "H NMR (DMSO-dg): 2.05-2.20 (m, 2H); 2.95 (i, 2H);

20 3.10-3.35 (m, 8H); 3.35-3.50 (m, 4H); 3.60 (d, 2H); 6.70 (b s, 2H); 7.05 (¢, 1H); 7.10 (d,
1H); 7.20 (d, 1H); 7.30-7.40 (m, 2H); 11.45 (b s). MS m/z: 390 (MI+), 271, 132.

The following compounds were prepared in a similar manner

25 2b, I-{4-[4-(2,3-Dichlorophenyl)piperazin-1-yllbutyl}-2,3-dilydro-1H-indole, oxalate
from 1b, 4-[4-(2,3-dichlorophenyl)piperazin-1-y1]-1-(2,3-dihydro-1H-indol-1-yl)butan-1-
one. Mp 157-160 °C. 'H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.65-1.75 (m, 2H); 2.90 (t,
2H); 2.95 (&, 2H); 3.05 (t, 2H); 3.05-3.25 (m, 8H); 3.30 (t, 2H); 6.50 (4, 1H); 6.55 (&, 1H);
- 6.95 (t, 1H); 7.00 (d, 1H); 7.20 (4, 1H); 7.30-7.40 (m, 2H). MS m/z: 404 (MH+), 285, 174,
© 30 132

2¢, 1-{5-{4-(2,3-Dichlorophenyl)piperazin-1-yllpentyl}-2, 3—dihfdro—1H—indoIe,
hydrochloride




2d, 1. 4- 4- 2-Chloro | i erazin- -1-- 1 &t 1-2,3-d i dro -1 Hindole,

oxal ate from 1d, 4-[4-(2-chlorophenyl)pi pe~rl-yl]-1 -(2,3-dihydro-1Hi ndol
| -yl )butan 1- one. M 146-148 C. iH NWR (DVSO -d6): 1.55-1.60.(m 211);
1.65 1H); 6.55 (t, 111); 7.00 (t, 1H); 10 7.05 (d, 111); 7.10 (t,111); 7.20
(d, 1H); 7.35 (t, 111); 7.45 (d, 1H. MS mz: 370 (MR-1-), 251, 174. 2e,
1-{4-f4-(3-Chlorophenyl)p a zin-1 yl]busyl)-2,3-drhydro-IH ,indole.

oxal ate fromle, 4-[4-(3-chloroph enyl)piperazin-1-yl]

- 1- (2, 3- df f ifipais Okd, H5-{4@B-dichlprdphényDpiperhzini exi]-1-{53-ibydré AHLFBo1Q-yD)pdnidy - ( DVB
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(1,11);. 6. 83:.:,211) 2195)3056(;:9@33 ﬂﬂ}:(m(:&,lsn),ﬂo-%s(ﬁ,mﬂssm am 7.059.26 VH)

251,.174. Exanple Di chl or apher -4-f4-(jndan-1

yl ) but yl | pi 2@» &F%IAZH\ MYy 31/13(@1#%299 188.

i cbl or ophenyl) pi pera2| ne, hydrochl oride (3 5 g) and d isopropylethylam ne
in a mxture of nmethyl |sobut I ketone (50 m_) and d| met hyI f or mar ni de
(5 nmL ) was Heqt & inaagintlyy bty }a i3 indole,(oxelgte 1 yl) butyl

rzgslrer E Pﬁgersn xtupgﬁaasﬁggh@}ogh&ﬂggﬁ ref Ilsﬁtyﬁ%&d@?ﬂ%ﬁﬁgldll@gé ilglit/‘n?acuo.
The product Np34eads 1G. 40 NMRf(DMIO-doht-65rhi60 gma iy 165-1.75 (ui, @H@é&%(temii)snt

t hyl tat

;e)r e)cll g.r tea?eé dé)sd’?ﬁﬂ %@aﬁt’?@% gﬂi s(pgﬁfijgég) (‘5?@ @2&%%}&} é"]llljﬁﬁchM% TH);
(DVBO- d, 20 : 710538; TE)45.10 (0 1H)3 720 (d, 1535 ((AH)NT.4BH] ) H). MSSQ/z190) (MEL

2.20-2.30 ( 211) 2.75-2.90 (m 211); 2.95 30 (t, 111); 3.10 (t 111)
3.20 (b s, g\f 7.10-7.15 (m 211); 7.15-7.25 (m 311); 7.30-7.40 (m
211). MS nri z: 403(M—|+) 24 Exarrple44 6-.Chl ara

3-(2-(4-(2, 3d|chloro he~c Plperazm yIJethyIsta~ry|)-IH|ndoI
oxal at e 2e, I-{4-[4-(3-Chlorophenyl)piperazin-1-yljbutyl}-2,3-dikydro-1H-indole, oxalat

_ from 1e, 4-[4-(3-chlorophenyl)piperazin-1-yl}-1-(2,3-dihydro-1H-indol-1-yl)butan-1-one.
15 Mp 172-176 °C. 'H NMR (DMSO-dg): 1.55-1.60 (m, 2H); 1.65-1.75 (m, 2H); 2.85 (t, 2H);
295 (t:, 2H); 3.00-3.20 (m, 61); 3.30 (t, 2H); 3.40 (b s, 4H); 6.50 (d, 1H); 6.55 (t, 1H); 6.85

(d, 1H); 6.90-7.05 (m, 4H); 7.25 (1, 1H). MS w/z: 370 (MH1), 251, 174.

Example 3
20
3, 1-(2,3-Dichlorophenyl)-4-[4-(indan-1-yl)butylJpiperazine, oxalate
A mixtoe of 1-(2,3-dichlorophenyl)piperazine, hydrochloride (3.5 g) and
diisopropylethylamine in a mixture of methyl isobutyl ketone (50 mL) and dimethyl
formamide (5 mL) was heated o 60 °C followed by the addition of 4-(indan-1-yl)butyl
25 methanesulfonate (3.5 g) in methyl isobutyl ketone (10 mL). The resulting mixture was
boiled under reftux for 5 h and reduced in vacuo. The product was purified by flash
- chromatography on silicagel (cluent ethylacetate) to give the crude product that subsequently
was precipitated as the oxalate salt (0.7 g): Mp 171-176 °C. "H NMR (DMSO-de): 1.35-1.45
* (m, 3H); 1.55-1.75 (m, 3H); 1.80-1.90 (m, 1H); 2.20-2.30 (m, 2H); 2.75-2.90 (m, 2H); 2.95
30 (t, TH); 3.10 &, 1H); 3.20 (b s, 8H); 7.10-7.15 (m, 2H); 7.15-7.25 (m, 3H); 7.30-7.40 (m,
2H). MS m/z: 403 (MHH).




A solution of (6-chloro-IHindo I 3-ylswWnyl)acetic acid (1.75 g) in
tetrahydrofuran . (30 5 nL) was added carbonyl diim dazol e (1.2 g),
stirred at roomtenperature for 30 mn and cooled to 5 T. To this m xture
was added 1-(2,3- dichlorophenyl)piperazinne (1.8 g) dissolved in

t et rahydr of ur an (20 m.) , and the resulting m xture was stirred at room
tenperature for h. The. m xture was p%hred into water, and the aqueous
phase was e ﬁ with ethyl acetate. The conbi ned organi c phase was
dried (Ngséag tered and evaporated in v acuo to io give an oil (3.6
g). The oil was subjected to the same reaction conditions (reduction with

al gae) as dgsgr the pr ) led by flash
ch?om)at ograghé—cgﬁ fﬁ.@gg%ﬁm’ﬁ”@%ﬂ@m 2k Slalila p%lﬂw gi ve
an oil .. Tha bolﬁﬁcﬁ aﬂmmlﬂﬁﬁddlsoﬁﬁﬂﬁﬂyl?&end Hﬁd qm %Z_‘in yerﬁ@mgH}s«o Mp
137-141 C NMVR O d 95 (m 811)
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20y 3, 109%,*"‘53“‘““*@“?‘3 L oty S SO p s b M2 95815t
(t, 111); 7(mstiDy 71947130 (m=72®57}!§-73§|?9 2Hy; @éfs,zlﬁ),(bﬁﬂ-'izm)(m, mali@,(bll);

10. 90 (bysa, iﬁ}m&%@hﬂ)ﬁﬁh 2Ms m'z: 388 30 (1V H+). The follow ng
conpounds were prepared in & Si mF manner

Example 5

5a, 3-{3-[4-(2,3-Dichlorophenyl)piperazin-1-ylJpropyl}-1H-indole, hydrochloride
20 A mixture of 3-(3-bromopropyl)-1H-indole (1.19 g), potassium carbonate (1.4 g) and 1-(2,3-
| dichlorophenyl)piperazine (1.27 g) in anhydrous acetonitrile (10 mlL) was boiled under
. ;eﬂux for 5 h and coolcfl to room temperature The mixture was added silicagel (7‘ g), and
. the solvent was evaporated in vacuo. The cbmpomd was purified by flash chromatography
on silicagel (eluent: ethyl_acetatélheptandhiethylamine 49:49:2). Fractions containing the
- 25 compound were combined and evaporated in vacuo. Recrystallisaﬁon from acetoniirile gave
 the title compound as a white crystalline material. The compound was precipitated as the
- hydrochloride salt.(1 g). Mp 241-242°C. 'H NMR (DMSO-dg): 2.10-2.25 (m, 2H); 2.75 (t,
2H); 3.10-3.30 (m, 6H); 3.40 (t, 2H); 3.60 (d, 2H); 7.00 (t, 1H); 7.05 (t, 1H); 7.15 (d, 1H);
725 (s, 1H); 7.30-7.40 (m, 3H); 7.55 (d, 1H); 10.90 (b s, 1H); 11.40 (b s, 1H). Ms m/z: 388

30 (MHED.

The following compounds were prepared in a similar mauner

5b, 3-{4-[4-(2,3-Dichlorophenyl)piperazin-1-yllbutyl}-1H-indole, hydrochloride



5b, 3- 4- 4- Z,3 Dichlora i ' eraz inl- 1 L-z1 J]Hin dole, hydrochloride
25 from 1-(2, 3-di cl2oropheny) pi perazi ne and 3-(4-bronmobutyl)-1H -indole.
Mp 121-122C 111 NWR (DVMBO-d6):1.45-1.55 (m 2H); 1.65-1.75 (m 211); 2.35
(t, 211); 2.50 (b s, 4A); 2.70 (t, 211); 2.95 (b s, 4H); 6.95 (t,1H); 7.05
(t, 111); 7.10-7.15 (m 211); 7.25-7.30 (m 211); 7.35 (d, 111); 7.50 (d,
111); 10.75 (b s, 1H). Ms nlz: 402 (M#H) 255 5¢, 3-{3-[4-(2,3

Di chl or ophenyl ) pi perazin | yljpropyl)-5 fluoro-1Hi ndole

from - (2 3- direrh|1d23phiehigoplnylimiparanmeand 3-§4-bapbiiyDe-imdgle) Mp 521412@00‘1111

|22C11§) l i %W@ﬁﬁluﬁﬁ%ﬁhﬁfﬁﬁ%aﬁg%@@é@ %2:5‘%'.’ 51?0 211)

6. 85-6. 95 ( nft, 2H); Z.99 57 4HE 6(95(t, LEY)7-057t, TH); (7310—?1115L()m, 280, 722030 (B3H)NV.3811) ;

%)Q'cﬁISopo)p?\én 1?%? 8@&?@ ﬁ?o'&(}’ﬁu r‘)”g%‘"? %’8% (I2n30| e from

1- (2, 3-di shl or ophenyl ) pi pera2| ne and (4 chl onbutyl )-5-fluoro-| Hindole.

147- 148C 1 1. 45- 1) 60-1.70 211); 235
'(VP 211): 2. im}r{ﬁ 4—29415'0 cwn en»l)mmﬂn -y g]mpy}ﬁ de—m §I n6 85- %; 95

( m 1%0 1}) " 7 n%ginf %ﬁd{cmordbiaégﬁl)p ?ﬂ-?)—ohl&oﬁépyl)z&ﬁtrim()ml{ fhddib; Mp Q43S (b
(2 3-di chl arlﬂsﬁ@f@m 6): 17§rf1]3§(1§=p?1)}23@12445|(ﬁéﬂb24ﬁ5r2ﬁﬂ(m42ﬂ) 2.70

1- (2, 3-dichl h I r dol e.
111 R 50 (AR SV U UEESRBIBS ppiees oS . fipi Aps S p %@y‘mﬁw 2. 80
3-10 (b 90 4120-7.36 (854H); VB3] (s, 1L Msm/z: 406 (MH).111) ; 7.10-7.20 (m 211);
7.35 (s, 111); 7.55 (d, 1R); 7.95 (b s, 111). Ms mz: 422 (M—I+), 424,
Exanple 6 25 6, |- 4- 4- 2,3 Dichlaro 1 ' erazin 1- I | -3,4-d 1m2l1 -one
. The free baSik39¥- [z-(ezmckibmbk@pwbawﬁmypapwmmmml oride (6.0 g)

s e A Y e et aud> SRS A ol Ry £ " 1O
148°C. '"H NMR (DMSO—ds) 1.45-1.55 (m, 2H); 1.60-1.70 (m, 2H); 2.35 (t, 2H); 2.50 (b s,
15 4H); 2.65 (t, 2H); 2.95 (b s, 4H); 6.85-6.95 (m, 1H); 7.10-7.15 (m, 1H); 7.20 (5, 1H); 7.25-
7.35 (m, 4H); 10.85 (b 5, 1H). Ms m/z: 420 (MH?).

Se, 6-Chloro-3-{3-{4-(2,3-dichlorophenyl)piperazin-I1-yl]propyl}-1H-indole

from 1-(2,3-dichlorophenyl)piperazine and 6-chloro 3-(3-iodopropyl)-1H-indole. 'H NMR
20 (CDCly): 1.95(t, 2H); 2.55 (%, 2H) 2.65 (bs, 4H); 2.80 (t, 2H); 3.10 (b 5, 4H); 6.95-7.05 @,

2H); 7.10 (d, 1H); 7.10-7.20 (m, 2H); 7.35 (5, 1H); 7.55 (d, 1H); 7.95 (b 5, 1H). Ms m/z: 422

(MH), 424.

Example 6

6, 1-{4-[4-(2, 3—chhloropherg:l)plperazm—1 —yl]butyl}-3 4-dzhydroqumoIm—2(IIj)-one
‘The free base of 1-(2,3-dichlorophenyl)piperazine, hydrochlonde (6.0 g) was liberated by
the use ethyl acetate and aqueous ammonia. The remaining oil was dissolved in butanone
(500 mL) followed by the addition of potassium carbonate (9.7 g), and the mixture was
30 heated to reflux temperature. To this mixture was added a solution of 1-(4-bromobutyl)-3 4
dihydroquinolin-2(1H)-one (7.9 g) in butanone (150 mL), and the resulting mixture was
boiled under reﬂzix for 10 h. The mixture was filtered hot and purified by flash
chromatography (eluent: ethyl acetateftﬂeﬁxyfamhe 100:4) giving ﬁm title compound which
was precipitated as the hydrochloride salt (2.5 g). Mp 234-235 °C. 'H NMR (DMSO-dg):




(500 nL) followed by the addition of potassium carbonate (9.7 g), and the
m xture was 30 heated to reflux tenperature. To this m xture was added a
solution of 1 -(4-bronobutyl)-3,4- dihydroquinolin 2(1H) -one (79 g) in
but anone (150 nL), and the resulting m xture was boiled under reflux for
10 h. The m xture was filtered hot and ified by flash chronatography
(eluentethyl acetateltriethylamne 1004) giving the title conpound which

was preci pi 135adsam, iy, hys1ss o0t . 50, 21 22%5@)90&432 43,653 2fy (il i), NVR
(ZDQEOZdSé (33:5(%?55)533'06@2?)2%5% E%?H)sﬁ)% (t,é«;gsﬁ‘lqctl 71.';%54&&%0(@ 55

(d, 2H); 3. 8A)(#30-2 H; 7.20-730 (in, 311);
7.30-7. 40 (m '271) : 11. ﬁ?’b 3). wSmZ'r:i ). 5 Exanple 7 7a, 3- 4. 2,

3 Dichloro h|l i erazin-1- 1-1 5- uor023d|hdrolH-indoI 1-

yl) propan- 1g<9861e3r Br onopr opanoyl chloride (1 gin 10 ml dry dichlo

romet hane) was added with stirring at 00 10 Cto a suspension of | g Wang
resin (Rapp poly nere, loading 0.95 mm)I/g) in 10 m dry dichlorom ethane
containi ng 5, agy . . X

stirred overt i: CZ78Y%s4ui val ent s)-
in dry a ceg@mopm—]-me cont ai ni ng d| | sopropyl et hyI am ne (5 equi val ents) was

dded to th d 15 heated to 70C f 3 h Th
i xt ur e°m§@"%rh§moéa§% %HS@MW&%@W?@% st rings e
acetoni 1o i Ceto andspgibi bOI QWA re@ﬁ(ﬁﬁﬂ)ﬂfjnﬁ 1Badif Bk Y6l lﬁh%ﬁ

equivalent) _in dry acetonifrile (5 m) wvas added to the reS| I'I"owe by a

sol ution of dight owmfﬁaaee zonjalng, 5 cﬁ‘IBWP]FPtF e odiisoprepyebyly aiiznt The imixtiny veas

“quenched by et s flfoy g el Sul Meathd Gl By iR Rien® B 4
product pur 140 mb. ApokyGon of bfh%@chbmphmﬂmgmh (Lrequigdansd)in diyedcemiitieX
PE Sci ox A SR e it (o R s, paif g e et et B nad
LC 8AI SUS- | fixhir€ heatyis toeTA°CThoe 3 mﬁmom infxtie v&(aEQodle@fb oo iapbltuse dhdMpth - 5
pm particl “reSin $h% e:)shéﬁe With (lhlyna%e onitrile and dichloromethane and dried. A solution of AICI; (1.1
' equivalent) in dry acetonitrile (5 ml) was added to the resin followed by a solution of 5-
flvoro-2,3-dihydro-1H-indole (3 equivalents) in dry acetoniirile (5 ml) and the mixture
agjtated for 3 hours. The reaction was quenched by addition of 2N NaOH (1.2 equivalent),
20 filtrated and the product purified by solid phase ion exchange chromatography (Varian SCX
columns) using Gilson ASPEC 232 X1.. Further purification was performed on a PE Sciex
API 150EX instroment equipped with IonSpray source and Shimadzu LC-8A/SLC-10A LC
| system. The LC conditions (50 x 20 mm YMC ODS-A with.5 pm particle size) were Jinear
gradient elution with water/acetonitrile/triflucroacetic  acid  (80:20:0.05) to
25 water/acetonitrile/trifuoroacetic acid (10:90:0.03) in 7 min at 22.7 mL/min. Fraction
| collection was performed by split-flow MS detectlon. Purity was determined by mtegrat:on
7 of the UV trace (254 nm). The retention times RT are expressed in minutes.
'LC/MS (mfz) 422 (MEL+), RT = 2.49, purity: 70.57%

30 ‘The folloviring_ compounds were prepared in a similar marmer

‘ 7b, 4-[4—-(2,3—Dichloropﬁenyl)piperazin—1—y{]—]—(S—ﬂuoro—-Z,3—dihydro—]H—indoI—I-yl)butan—
I-orie: LC/MS (w/z) 436 (MH#), RT =2.58, purity: 96.23%




gradient elution with watedaceto nitrilehli luoroac etic acid (80:20:0.05)
to 25 watedacetonitrile/trifluoroaceti ¢ acid (10:90:0.03) in 7 mn at 22.7
mlim n. Fraction collection was perforned by split flow M5 detection.
Purity was determ ned by integration of the UV trace (254 run). The
retention tinmes RT are expressed in mnutes. LM (nmz) 422 ( MR+), RT =
2.49, purity. 70.57% :30 The follow ng ounds were prepared in a simlar
nmanner 71i, 4 [ f-(2,3 D |chlorophenyl)p|pera2|n I " t- J-(5 quoro-

2 58 purlty 9 % 27 7%,

| - (5f1 uor o- 4218 2) 0 (MEE L%Tyﬂﬁﬁmmﬁﬁloone LCI MB (mz) 450 (ML
+), RT = 256, purity: 81.68% 7d, 3-[4-(2,3 ichlorophenyl)piperazin-1y
1T-1 (3, 4-di hydro- IH-|squ|noI|n~-pro an- 5 1-one: LCOMS (mz) 418 (MH),
RT = 2.43, Hd;i‘-{‘{r(-? SrDichlgyaphenylipiperazin- Ryl o B adifeydror 1 H-isoquinolind 291 -propan-

3,4-didros | H'J"ﬁ%m(%”%?ﬂhwlmnagﬁ#% bgl 2 ) 432 (MRH), RT = 2.49,

purity: 81.86% 10 | ar a- "erazin-1- 1 -1 3,4-d
dra-1Hrs Wlin-2- | - entan- |-one: LCIM (m z) 446 (NR+) RT = 2.49,
purity. 98: D, S . .2 '

dr o- JFFIndogg‘{ L o v 5 S gEity:
92.49% 15 8bze: MIMS(WZQ:HBZ)(MH‘]:) R‘I‘equmg Ipmhty-sl 86bs 2, 3 d' dro- IH-| ndoI --1-
entan-1-one: LCM (mz) 398 (MH), RT = 2.37, purlty 70.1% S 3- 4-
-Chloro I azin-I- 1-1 ,3-d" dra-IHindol-I- | ro an- Iane 20 LCINBS (mz)
370 (MHHo W 574323 Dicklbioshss pipdradin Avl- B3 £-3tH50ARHE |

l-yl]-1-(2, 3-dr ro- ' hdo , S (NMTZ) 398 (M) ,
RT = 2. 41, Mfwngmmyh LRI S AL I L

ro-2,3-di o-1H indol -1- 1 ro an-1-

8a, 3-[4-(2-Chlorophenyl)piperazin-1-yl]-1-(2,3-dikydro-1H-indol-I-ylpropan-I-one:
LC/MS (m/z) 370 (ME+), RT = 2.29, puzity: 92.49%

15
8b, 5-[4-(2-Chlorophenyl)piperazin-1-ylJ-1-(2,3-dikydro-1H-indol-1-yl)pentan-1-one:
LC/MS (m/z) 398 (MH+), RT =2.37, purity: 70.1%

8¢, 3-[4-(3-Chlorophenylpiperazin-1-yl]-1-(2, 3-dikydro-1H-indol-1-yl)propan-1-one:
20 LC/MS (m/z) 370 (MH1), RT =2.33, purity: 81.15%

84, 5-[4-(3-Chlorophenyl)piperazin-1-yl]-1-(2, 3-dikydro-1H-indol-1 -yI)pentcm-Imne
LC/MS (m/z) 398 (MH+), RT =2.41, purity: 96.58%

25 - 8¢, 3 4-(3-Chiorophenyl)piperazin-1-ylJ-1-(5-fluoro-2,3-dilydro-1H-indol-1 yl)propan-1-
one: LC/MS (n/z) 388 (MH+), RT =2.37, purity: 92.8%

81, 5-[4(3-Chlorophenylpiperazin-1-ylj-1-(5-fluoro-2,3-dikydro-1H-indol-1-yl)pentan-1-
. one: LOMMS (m/2) 416 (MEEH), RT =2.45, purity: 96.43%
30

8¢, 3-[4-(2-Chlorophenylpiperazin-1-yl]-1-(5-fluoro-2,3-dikydro-1H-indol-1-)propan-1-
one: LC/MS (m/z) 388 (MH+), RT =2.33, purity: 93.11%




one: LCIMs (mz) 388 (MH), RT = 2.37, purity: 92.8%- 8f, 5- 4- 3-Chlaro
hl azin-1- | -1 5- ro-2,3-d" dro-1H indol-J- 1 entan-l- one: LCIM (nf2z)
416 (MH), RT = 2.45, purity: 96.43% 30 8g, 3- 4 2-Chloro h I i erazin 1-
1-1 S ro-2,3 dro-IHindol-1- 1 o an-1-- one: LCIMs (mz) 388 (M#), RT =
233, purity: 93.11%28 Sh , 4-4- 2-Chloro h | azuz 1- 11- 5- uoro-2, 3-di
dro-1Hindo | 1- | butan- |- one : LC/M3§(n12 ) 402 ( H+); RT = 2.43,
purity: 89. 4 PP ; 3 '

uinolin 2 ; S A iy ! T y:

92.21% 8j, EndLC/MS@ith)thH+)~ma=zzne |pﬂ1t]y-8g,76,3 4- di hydro IH-| s inolin 2
yl) pentars-l-one: LCNMS (nmz ) 412 (M+), RT = 2.37, purity: 95.37% 10
8k, 3- 4- 2 Chlorophenyl)Piperaz in yl]-1-(3,4-dihydro -111 rsoq uirtalin 2

yl) pra pangi S—WﬁChko%M)ﬂziemzaﬁﬂ-ngMdz%mIﬁ ik 20 -rdparr + 6n
444- ( Z- Chl oroonenylzésg r adn- § ! - (3, 4-dinydr—o- ITHTsoqurmnot1 HT

but an- | ofe; L @BR(TIVFQ- meity=92216 purity: 97.56% 15 9a, I- 2,3
[li o-1Hin dol |- 123- 4 2- u aro- hen | - i er azin-I- 1 - ro an-|l -one:
LG/ MS (mz) 354 (M), RT = 2.14, purity: 91.64%9b, |- 2,3 D h

dro- 1H i ndo8k 3+ [%(3-135104‘0?}@#}’1)@6542#&%1@1]-1 -@riedihydrd-1 Hlisdyatralini2-ydhpentar20-oh &) NS

(mz) 368 ( 1 1- (2,3 Di hydro-1H i ndol - |
yI)--[(2 fﬂ%#ﬁen}‘fléﬂﬂﬁ? y? erﬁqﬁ/ﬁ 1-one: LG MS (miz) 382

(MR+), RT = 2.22, purlty 87.9% 25 9d1(S Fluor023d|hydroIH-|ttdaI
yl }-3 ~4-(2-f 1 upra _ 372 (M), RT
= 2.22, Yur o[- Gerog s g2y -propen-1

| uor o- phenybpe: anS(ﬁm)Bsi@m}),mé@m bm@nﬂ si%“JNB (rﬂZ) 386 (IVH+) RT =

2.31, purity: 86.01%

8\, 4-[4-(2-Chlorophenylpiperazin-1-yl]-1-(3,4-dihydro-1H-isoquinolin-2-yl)-butan-1-one:
- LC/MS (w/z) 398 (MH+), RT =2.35, purity: 97.56%
15

9a, 1-(2,3-Dihydro-1H-indol-1-yl)-3-[4-(2-fluoro-phenyl)-piperazin-1-yl]-propan-1-one:
LC/MS (m/z) 354 (MH+), RT =2.14, purity: 91.64%

9b, 1-(2,3-Dihydro-1H-indol-1-yl)-4-{4-(2-fluoro-phenyl}-piperazin-1-yl]-butan-1-one:
20 LC/MS (w/z) 368 (MH+), RT = 2.24, purity: 76.25%

9¢, 1-(2,3- Dzlg;dro—IH~mdol ] —yI)—S—[4—(2 fluoro-phenyl)- pzperazm—l -yl]-pentan-1-one:
LC/MS (m/z) 382 (MH+), RT =2.22, purity: 87.9%

. 25 94, I-(5-Fluoro-2,3-dikydro-1H-indol-1-yl)-3-[4-(2-fluoro-phenyl)-piperazin-1-yl]-propan-
I-one: LC/MS (m/2) 372 (ME+), RT = 2.22, purity: 76.87% -

e, I-(5-Fluoro-2,3-dikydro-1H-indol-1-y))-4-[4-(2-fluoro-phenyl)-piperazin-1-yl]-butan-1-
one: LC/MS (m/z) 386 (MH#), RT =2.31, pusity: 86.01%

30

9f, 1-(5-Fluoro-2, 3-d1hydro—1H indol-1-yl)-5-[4-(2- ﬂuoro—phenyl) piperazin-1-yl]-pentan-1-
one: LCMMS (m/z) 400 (MH+), RT =2.31, purity: 97.52% '



30 9 1 fS Fluoro- 2 3-d~hyd -1H indol- | -5- 4-(2- flu oro- phenyl) p'
erazi n-1yl] p one. LOMS (mlz) 400 (M RT = 231, purity: 97.52%29 9
g, 3- 4- 2,4 D uoro- - azin-l- 1-1 2,3-di dro-1Hindol -I- 1 o0 rn
i-l-one: LOMS (mz) 372 (M), RT = 2.2, purity: 94.79% 9h, 4- 4- 2, D
uoro- h - azin-i yl]-1-X2,3-di h~ dro-IHindal-i y | ~butan-1-one: 5 LC/ M5
(mMz ) 386 (MH), RT = 2.29, purity: 79205%09i, S- 4- 2,4 D uoro- hen 1- '

erazin-1- 1-1- 2, dro-lHindol-1- 1 entan-I|one: LC/l\/B(rﬂz) 400 (H+),
RT = 2.29, iyt WWMH*PWM@I"J’l]-dc(ﬂé'—dtbydw—llﬂ-l&id-zﬁ-yljprdpanu-aﬂme S
uor o- 2, L, ddu@ymig-tul/ Ing@ l‘,LGMS(rﬂz) 390 ( MH), RT =
2.27, purity: 87 9 /09 1- a’nlilﬁt’?%mr{ 2- - 4 2- uvoro- h1l -
erazrn 1- 1-baton-i one: LC/IVB (rﬂz) 382(I\/FI+) RT = 2.22, purity:

gt ;ﬁ%l) 1509)h14 B3 9 o] 4 19 9! ' N Ao . cr a2|g I;1 1-
2,Di 0-51 LCMSs(ﬂJ@)«?sQ(MHﬂMEﬂZz%q:mW PUS%i nod- 2- | - 20pr' pan- | - one:

LC/ VB (mz) 385 (M+), RT = 2.22, purity: 87.01% 9n, 5- 4 2,4- ro- i
azin-1- 1 1- 3,4-di drolH|S|rcoI|n21 1- one: LCII\/S(n12) 414 (MH), RT
= 2.31, puiSiiy/+@A-Bifllodidey)) Piperbzin 3 ]- eyt diel 1~

%%&%ﬁ%f@/ﬁﬁﬁéﬁ@ﬁ%ﬁaw o s 1

9&9?4!(3 4n|chrnr01| azin-1-
1-1- 2,3-d" LM (nmlz) 418 (MRY), RT=258 purity: 9932%

10 9§, 3-[4-(2, 4-Difluoro-phenyl)-piperazin-1-yl]-1-(5-fluoro-2, 3-dikydro-1 H-indol-1-
Yipropan-1-one: LC/MS (m/z) 390 (MH+), RT = 2.27, purity: 87.99%

9%, 1 -(3,4—.Dihydro—IH-isoquimlin-z-yl)-4—[4—(2-;ﬂﬂ0ro—phenyl)—piperazin—1 -yl]-butan-1-
one: LC/MS (w/z) 382 (MH+), RT = 2.22, purity: 87.75%
15

9], 1 -(3,4—Dilzydro—1H-isoquinaliu—2—yD—5—[4—(2—ﬂuaro—phenyl)-piperdzin—-]-yl]-pentan-;l -
one: LC/MS (m/z) 396 (MH+), RT =2.22, purity: 85.52%

dm, 3-/4-(2,4-Difluoro-phenyl)-piperazin-1-yl]-1-(3,4-dikydro-1H-isoquinolin-2-yl)-
20 propan-i-one: LC/MS (m/z) 385 (MH*Y), RT = 2.22, purity: 87.01%

9!1, 3-[4-(2,4-Diftuoro-phenyl)-piperazin-1-yl]-1-(3, 4-dikydro-1H-isoquinolin-2-yl)-pentan-
I-one: LC/MS (m/z) 414 (MH+), RT =2.31, purity: 87.84%

25 10a, 3~[443,4-1)ichzorophmup¢emzin-1-yzj-z-(z,31ﬁhydro_1H-éndoz-1-yz)pmpa‘u-1me:
© LC/MS (mfz) 404 (ME+), RT =2.47, purity: 76.03%

 10b, 4-/4-(3,4-Dichlorophenylpiperazin-1-yl]-1-(2,3-dikydro-1H-indol-1-y)butan-1-one:
LC/MS (m/z) 418 (MH+), RT =2.58, purity: 99.32%

30
10c¢, 3-/4-(3,4-Dichlorophenyl)piperazin-1-ylJ-1-(5-fluoro-2,3-ditydro-1H-indol-1-
Yipropan-I-one: LC/MS (m/z) 422 (MH+), RT =2.52, purity: 80.99%




30 10c, 3- 3,4-Dichloro h aml- -1- S wuoro-2,3 dro-IHindol-.I-

yl ) propan-hone: LCMS (mz) 422 (MH), RT = 2.52, purity: 80.99% 30 10d,
3- 4 3,4 Dichlorophenyt}piperazin -1 yl11-1-(3,4- di hydro-IH isoguinolin
2-y1l} propan- 1l-one: LCO/MS (nmz) 418 (M), RT = 2.45, purity: 83.31% 10e,

S- 4- 3,4 Dichloropherryl)piperazin- -1-(3,4 dihydro-!hE-
oqui nolin-2_yl f7pentan- 5 I-one: LO M (niz) 446.1 (M 1+), RT = 2.52,
purity: 98. ig&?f3rga5 aj,6a St | Q_The, pds ne i eion

wer e tested by e R4

were as fol ews: LGMS(m/z]m(hﬂ%)rﬁTblwgmtgfﬁ(ﬂwYM 09151 2 to human
dopam ne D4 receptors 15 By this nethod the inhibition by drugs of the
bi nding of [3H YM09151-2 (0.06 nM to menbranes of human cl oned dopam ne
D42 r ecept oliBe,sSxfr (B AsBidhlorophbil)ppbiasint Bylflgi @ rdie Pl

EDCgISEIP,Edl%/r ."y‘ Elbé’% ls%gnéﬁ%ﬂv]gucﬁj?ﬁ%“?’&ﬁ&#ngl Tabl e 1 as

| CS-val ues. 20 Inhibition of the binding of [ Spiperon e to human 11~
receptors By this nmethod the inhibition by drugs of the binding [3H

Spi perone (03 nM to rrenbranes of human cloned dopam ne D3 receptors
expressed i Phafshkdofddh ?eterm ned in vitro. 25 Method nodified from
MacKenzi e et alL Eur J Pha Pharm Sec. 1994, 266, 79-85. The
results ¥re given in the foll ow ng Table 1. Inhibition of binding of

i | has: h dth hi b
dnr gs. of ¢ nd bR B I beh GRHGE ple g ST phEeosiba sl bl 7

menbr anes fnmthodatlhbtatsrwaresaafeﬂmsm ned in VI t ro. Method m)dl fied from
Hytt el

Inhibition of the binding of ['H]YM-09151-2 to human dopamine D, receptors

15
By this method the inhibition by drugs of the binding of ["H[YM-09151-2 (0.06 nM) to
membranes of human cloned dopamine Dy, receptors expressed in CHO-cells is determined
in vitro. Method modified from NEN Life Science Products, Tuc., technical data certificate
PC2533-10/96. The resulis are given in the following Table 1 as ICs;-values.

20
Inhibition of the binding of "H]Spiperone to human D5 receptors

By this method the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to membranes
~ of human cloned dopamine Ds receptors expressed in CHO-cells is determined in vitro,
25 Method modified from MacKenzie et al. Eur. J. Pharm.-Mol. Pharm. Sec. 1994, 266, 79-85.
The results are given in the following Table 1.

Inhibition of binding of HJPrazosine to rat alpha-1 receptors
30 By this method the inhibition by drugs of the binding of ["H[Prazosine (0.25 nM) fo alpha-1

receptors in membranes from rat brain is determined in vitro. Method modified from Hiyttel
et al. J. Newrochem. 1985, 44, 1615-1622. The results are given in the following Table 1.

35



et aL I Neurochem 1985, 44,1615-1622. The results are given in the
followng Table 1. 35 31 Conp. No. D4-bind. D3-bi nd. Al pha-]. 123. 310059

| b-2.83.01100 1c¢3910160 id0. 922097 | e2. 15017 2al. 83168 2b123. 110% 2c1822190
2d1.24. 031 2el.61740 3116. 8- 3% 4500404800 522.22. 8410 5b141. 1570

Sc3. 96. 8960 5d8. 61. 0720 Se2793%470 6161. 843 7a2573%38% 7b5365%%% 7c6192%15%

7d6. 085%14% 7e10941031% a1
. Comp. Ne. D4-bind. Ds-bind. Alpha-1
Ta 33 100 59
i) 238 3.0 1100
ic KL ) 160
id” 0.92 70 97
ie 2.1 50 17
2a 138 3] 68
2b 2 31 0%
Zc 18 23 190
2d 12 40 31
Ze 16 17 10
3 i1 63 3%
500 40 4200
5a 22 238 410
5h 14 .1 570
5c 39 638 960
5d 86 1.0 720
Se 27 93% 470
6 16 1.8 B
Ta 25 3% 38%
) 53 65% 6%
Te 61 92% 45%
7d 6.0 85% 4%
Te 10 94% 31%
7T 2% 95% 34%
8Kk 80 3% 2%
8 40 88% T4%,
9k 9.0 2% 65%

‘Table 1: Binding Data (IC5 values in nM or as % inhibition of binding at 100 aM)

The compounds were also tested in in the following test:



7f 2695%84% Sk 8. 073992% 814. 088%74% 9k9. 092%69% Tabl e 1: Binding Data (I C50
values in nMor as %inhibition of binding at 100 nM The conpounds were
also tested in in the following test: 32 Inhibition of the binding of

[3H] Spiroperido | to Dz receptors The conmpounds were tested with respect
to. affinity for the dopaw ne D2 receptg%; by determning their ability to
i nhibit the binding of [3D]-spiroperidol “to D2 receptors by the 5 nethod
of Hyttel et al. J Neuroche 1955, 44, 1615. In general, the conpounds of
the invention have been found to have hiigh affinity for dopam ne D4
receptors adubibiionof the Yinding of FE}SpiropenidotfoMhaeregtorhave only weak or no

affinity fo mgﬁm t i mportant effects of

adr energi c g‘lhgﬁ : -rec‘g%for %I ocka |%%p(%?'b¢ar$r FR?p QPaFIRE 2 TPelnT Bhg
froma fall determiemgribéir dlgilityus iphibis therindingg of PHispinipeAdol a6 T5MéptdraBRGhd ance
vessel s. _ Thi (eifg rrgé}weé q(ﬁ@i%&o anied by a decrease in cardiac
out put . éerfne?ﬁ’l‘f & %&?}ﬁ’ e} it &1 508 i{¥h%have the further advantage of
having only very weak effect at adrenergic 15-alpha -1-receptors which
inply a | ow_propensity to cause orthostatic hypotension. Certain of the

conpounds it & thet epepnonedsapt Serigyamtien dive bessefound 4o heve highsaffinity f&e . Ti n
and/ or the gogdhine"D} REptbiRT=2d A0EHnhe w‘f%eﬂﬁfs Ffie %n%uﬁ%ﬁ%%%glf ng'kgc}rtq%gsi he

20 Accordi ngl %z t he conpounds of the inuention are -“considered’u

treatment o essdopainineiIadecegtor.he positive and negative synptons of
schi zophjeni a, affective disorders such as generalised anxiety disorder,
pani ¢ di sorder, and obsessive conpul sive disorder, depression, aggression

cogni tive dDsoritporantneffedigsed adraierpic riphadcrebptdr MadkaB is Wosthral h§ledtansion
conprising resulting from a fall in central venous pressure due fo dilation of small capacitance vessels.
This effect may further be accompanied by a decrease in cardiac output. Certain compounds
of ‘the invention have the further advantage of having only very weak effect at adrenergic

15  alpha-l-receptors which imply a low propensity to cause orthostatic hypotension.

Certain of the compounds interact with central serotonergic receptors, such as the 5-FTy,
and!pr the 5-HT24 receptors and/or they act as 5-HT reuptake inhibitors.

20 Accordingly, the compounds of the invention ave considered useful in the treatment of
psychosis including the positive and negative symptoms of schizophrenia, affective disorders
such as generalised anxicty disorder, panic disorder, and obsessive compulsive disorder,
depression, aggression cognitive disorders and dyskinesia induced by treatment with L-dopa
comprising.

The pharmaceutical compositions of this invention or those which are manufactured in

accordance with this invention may be administered by any suitable route, for example

orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of

solutions for injection. For preparing such compositions, methods well known in the art may

30 beused, and any pharmaceutically acceptable carriers, diluents, excipients or other additives
normally used in the art may be used_



25 The pharmaceutical conpositions of this invention or those which are
manuf actured in accordance with this invention nmay be adm ni stered by any
suitable route, for exanple orally in the formof tablets, capsules,
powders, syrups, etc., or parenterally in the formof solutions for

i njection. For preparing such conpositions, nethods well known in the art
may 30 be used, and any pharmaceutical | yzacceptable carriers, diluents,.
exci pients or other additives nornally used in the art may be used. 33
Conveni ent | YConvbiflerty{ el Bélipcthdd € thé ieRhiie) afy Sdministhied & whie!@gadeNfordli
dosage form containjng said conpounds in an anount of about 0.01 to 100
ng. The t ot SPuigmesadsemwppunds i an agouptpfahent 0 de 19 menout 0. 05 -- 500 ng,
and nost preferably 5 about 0.1 to 50 ng of the active conpound of the

i nvention. Fornul ati on Exanpl es The pharmaceutical fornul ations of the

i nventi on mekpedatabdalyadose isysualtininethe irangg| of bew dES - 300 ing, andemegt prefEughbly
exanple: Ja 2.1"8%0 ﬂ&ﬁg-gg L X} tive ingredient with

ordi nary a(bﬁbﬁéltanltr@ a%%%}? | Pue%otquoglrl%bgg%lténggﬁﬂgﬁ"t | y conpressing the

m xture in a conventional tabletting machine. Exanples of adjuvants or

di luents comprise:. n arch, potato starch, 15 tal cum nagnesium
Stearate, ¢ ° %%SP%ﬁ%%Fgég, guns, and the |ike. Any other adjuvants or
additives usually used for such purposes such as col ourings, flavourings,
preservativ etc. my he used provided fhat they are conpatible wth the
eCtve. | nor et g s o tp B e Santy P B rU Lot ng
the acti @ ijpeeei ent and possible additives in a part of the solvent for
injection, preferably sterile water, adjusting the solution 20 to desired
vol une, sterilisation of the solution and filling in suitable anpules or

vials. AN S abnpledd9bib faf 88 RGANGY nibitp e aBive hifrolicht FRY difiofi§ded

such as tonicity agents, preéser Xl dants, _ Typica
exanpl es of adibwpnptesnd/or ditwests andrvebhsedquentlyo tompressingy thet ixture i aaepnieritionals :
tabletting machine. Examples of adjuvants or diluents comprise: com starch, potato starch,

15 talcom, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or

additives usually used for such purposes such as colourings, flavourings, preservatives efc.
- 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

20 to desired volume, sterilisaiion of the solution and filling in suitable ampules or vials. Any

suitable additive conventionally used in the art may be added, such as tonicity agents,
* preservatives, antioxidants, etc. -

Typical examples of recipes for the formulation of the invention are as follows:

25 1) " Tablets containing 5.0 mg of active compound calculated as the free base:

Compound of formula I 5.0mg

Lactose ' | 60 mg

_ Maize starch 30mg

30 Hydroxypropylcellulose 24mg
Microcrystalline cellulose 192mg

Croscammellose Sodium Type A 24mg

Magnesium stearate 0.84 mg



25 30 1) Tablets containing 5.0 ng of active conpound cal cul ated as the free

base: Conmpound of formula 15.0 ng Lactose60 ng Mai ze starch30 ng
Hydr oxypropyl cel lul ose 2.4 ng Mcrocrystalline
Croscarnel | ose

Magnesi um s
Compound of formula i

A

cel lul osel9.2 ny
Sodi wn Type A2.4 ng Magnesi um stearate0.84 ng 34
containing 0.5 ng of active conpound cal cul ated as the free base:
of fornmula 10.5 ng Lactose46.9 ng 5Mi ze3%tarch23.5 ng Povi donel
M crocrysta

2) Tabl ets
Conmpound
.8 ny

Rk At tibn ettt

G ycerol 50 g Mat h&Lfnggﬁn%bo%?onnulaI 0.5mg
Lactose : 46.9mg
5 Maize starch _ 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg
” :
- 3) Syrup containing per millilitre:

Compond of formela i 25mg
15 Sorbitol : 500 mg
Hydroxypropylceliulose 15mg
Glycerol 50mg
Methyl-paraben | 1mg
Propyl-paraben : 0.1 mg
20 Ethanol ' 0.005 mt
Flavour 0.05 mg
_ Saccharin sodium 05mg
o Water ad 1 ml

25 4) Solution for injection containing per milfilitre:

30

Compound of formula I 0.5mg
Sorbitol : 51mg
Acetic Acid . 0.05 mg
Saccharin sodium ‘ 0.5mg

Water ad 1 ml

15Sor bi tol 500 ng 1 | ydroxypropylcellul ose 15 ng



1 ng Propyl-paraben 0.1 ng 20- Et hanol 0. 005 m Fl avour0. 05 ng Saccharin
sodiunD.5 ng Waterad Iml 25 4)Solution for injection containing per
mllilitre: Conmpound of formula I 0.5 ng OSorbitol 5.1 ng Acetic Acid 0.05
ng Saccharin sodium0.5 ng Water ad 1 m 35 Patent Clains 1. A hal ogen
substituted 4-phenyl -1 pi perazinyl derivative of formula | R N---(cam
X----Q5 whexrein Wis C CHor N andsghe dotted |line emanating fromWw

i ndi cates a bond when Wis C and-no bond when Wis Nor CH R and R2 are
i ndependentFateseClatmed from hydr ogen and hal ogen, provided at |east one of
R and R2 is a halogen.aton1 10 R3 is selected from hydrogen, hal ogen, C
j -6-alkyl, .CZ 6-alkenyl,' C2 - alkynyl, trMoronethyl, Cl14 al koxy,

aryl oxy, arhl kowmhsmimﬁmmmnyl-ﬁplp Cljrmhme@ffoﬁh&lﬂ‘l al kyl ) am no ,
nitro and cyan 15 n is 2, 3, or 5, XxIs CS, SO or SO2; and

R! &2

7/ N\ _/ \

N {CHo}——X~—Q
o/ N/

®

5 wherein Wis C, CH or N, and the dotted line emanating from W indicates a bond when W is
C andno bond when W is N or CH;

R'and R? are independently selected from hydrogen and halogen, provided at least one of R}
and R%is a halegen atom;

10
R is selected from hydrogen, halogen, C;_¢-alkyl, Casalkenyl, Cy.-alkynyl,
trifiuoromethyl, Cy s-alkoxy, aryloxy, aralkoxy, hydroxy, zmino, Cig-alkylamino, di(Cy.¢-
alkyl)amino, nitro and cyano

15 nis2,3,4o0r5;
X is CHy, O, S, CO, CS, SO or SO;; and

. Qis a group of formula

20



Qis a group of formula 20 36 wherein Zis a chain of 3 to 4 chain nenbers,
wherein the chain nenbers are selected from C, C1I, CH, CO N and N H,
provi ded that only one of the chain nenbers may be N or NH, and said chain
Z optionally containing one or two double bonds; 5 R4 R} R6 R7, R8 and RO 4
56 7% 9 are independently selected fromR, R, R, R/, Rand R are.

I ndependently sel ected from hydrogen, ha?‘i)gen trifluoronmethyl, nitro,

cyan, G .6-al kyl, C2.4-alkenyl, C2ra-alkynyl , C -6-alkoxy, G .6-

al kylthio, G-6- alkylsvlfonyl, hydroxy, hydroxy -Cl -6 alkyl, anmno, Cl-s
al kyl am no, 10 di (Cl-6-al kyl )am no, acyl, arninocarbony | a. -

al kyl ami noca&mwzmmmn@f@@mwmmm&wbhmmmbmmmmﬁohﬁ not

enant s oner s Cac SRR it Bt BEPa fiskoflE pie & B tesd b B be Reswaves
accor di ng t endsaid chain Zvopti@ially Boritaining oftPorave doatlBbodi) oge .. 3. A conpound

according to claim2 wherein Rl and R2 are both chloro. 4. A conpound
according to claiml wherein one of R and R2 is halogen and the other is

hydrogen. S5R*/AR%RAMS RtrATCeeslindepehdent] %Ié&élﬁ%iﬁke'lif REFRNReR 6 A

conpound according o claim4 wherein hal ogen. 7. A co ound

accordi ng t Bdepenfieatly sgleepd from hgdrogeny halp gﬂ&r@ﬂ“ﬁ Belﬂtfpwg%q, sabkyl.r om
C,¢-alkenyl, Cy ¢-alkynyl, Cys-alkoxy, Cl.ﬁ-alkylthm Ci¢-alkylsulfonyl, hydroxy,
hydroxy-C.¢ alkyl, amino, C) g-alkylamino,
10  di(C)¢-alkyl)amino, acyLaminocarbonyl, C;.¢-alkylaminocarbonyl and
di(Cy¢-alkylaminocarbonyl;
provided that X is not O or S when the group Q is attached via an N atom:

and any of its enantiomers and acid addition sals thereof.

15
2. A compound according to claim 1 wherein R! and R? are both halogen.
3. A compound according to claim 2 wherein R and R? are both chloro.
20
4. A compound according to claim 1 wherein one of R? and R? is halogen and the other
is hydrogen. A
5. A compound according to claim 4 wherein R? is halogen.
25
6. A compound according to claim 4 wherein R'is halogen.
7. A compound according to claim 1 wherein R* and R? are independently selected from
~ hydrogen or chioro.
30

8. A compound according to claims 1-7 wherein W is N.

9. A compound according to claims 1 to 8 wherein X is CO or CH,.



hydrogen or ehioro . 8. A compound according to clains 1-7 wherein Wis N.
9. A conpound according to clains 1 to 8 wherein Xis COor CH2. 37 10. A
conmpound according to clainms 1-9 wherein Zis a chain of 3 to 4 chain
menbers, wherein the chain nenbers are selected fromC, CH CH2i N and NH
provided that only 5 one of the chain nenbers may be N or NH 11. A
conpound according to claim10 wherein Is optionally substituted 1-

i ndolinyL 10 12. A conpound according to claim 10 wherein Qis optionally
substituted 3-indolyL 13. A conpound according to claim 10 wherein Qis

optionally bstjtuted 1- indanyl. 15 14. A_conpound according to claim 10
wherein is Bhti ﬁ?W@éﬂé‘fqngﬂﬁéd’h?m bR ebpreinpZ isp chain of o3 fohshainagembess. i ny| .

15. A conpound according to claim 10 wherein Qis optionally

substitutedl, 2,3, 4- tetrahydroi soquinolinyL 20 16. . A conpound acccording
to clains 9Wb%e@5hwmmm¥m§reﬁﬂmﬁw 4, 6Hz Nt NEL peavidedithah oblal ogen.

- 17, A QONBOUTEh AGGRA N fRayPiledl B fgWher ein R3 is hydrogen or R3 is
attached in the 25 pars posllﬂ%i on on the phenyl ring. 18. A conpound

according to claim 17 wherein R3 is hal ogen. 19. A pharnmaceuti cal

Clarms 1 (ot 4 ComphdRleirbeBorh 15 RABCE b AR P one o

nor e phar neindelinytal |y _ acceptable carriers or diluents. 20. Use of a
conmpound of any of Clainms 1 to 18 for the manufacture of a nedi cament
useful in the treatnent of psychosis including the positive and negative

synpt oms1p0f12, A compound according to claim 10 wherein Q is optionally substituted 3-indolyl

13. A compound according to claim 10 wherein Q is optionally substituted 1-
indanyl. '

15 14. A compound according to claim 10 wherein Q is optionally substituted 2-0x0-1, 2, 3,
4-tetrahydroquinolinyl.

15. A compound according to claim 10 wherein Q is optionally substituted 1,2,3.4-
tetrahydroisoquinolingl. -

20
16. . A compound acccording to claims 9 to 15 wherein Q is unsubstituted or substituted
with halogen.

17. A compound according to claim 1 wherein R? is hydrogen or R? is attached in the
25 para position on the phenyl ring.

18. A compound according to claim 17 wherein R is halogen.
_ 19. - A pharmaceutical composition characterised in that it comprises a compound of any of
30 claims 1 to 18 in a therapeutically effective amount fogether with one or more pharmaceutically

acceptable carriers or diluents.

20.  Use of 2 compound of any of Claims 1 to 18 for the manufacture of a medicament
useful in the treatment of psychosis including the positive and negative sympitoms of



38 schizophrenia, affective disorders such as generalised anxiety

di sorder, panic disorder, and obsessive conpul sive di sorder, depression,
aggression, cognitive disorders and dyskinesia induced by treatnent with
L-dopa. 5 21. A nethod of treating psychosis including the positive and
negative synptons of schizophrenia, afgﬁctive di sorders such as
general i sed anxi ety di sorder, panic disofder, and obsessive conpul sive

di sorder, Lon, ' itivea. di -der S |

nduced by FREGHAL sBAReTER s a4 ghlotist SLHT oA oS AR na
t her apeut i oahisésgivea compulsivt elisontenulepresdion aggneysium doguitiver disoxders enddyskidesial ai s
Lto 18 i duced by treatment with L-dopa. '

5 21, A method of treating psychosis including the positive and negative symptoms of
schizophrenia, affective disoxders such as generalised anxiety disorder, pa:ﬁc disorder, and
obsessive compulsive disorder, depression, aggression, cognitive disorders and dyskinesia
induced by treatment with 1-dopa coraprising administration of a therapeutically acceptéble
amount of a compound according to amy of claims 1 to 18.



