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(57) Abstract: The present invention relates to substi-
tuted 4-phenyl-1-piperazinyl derivatives having formula
(D), wherein W is C, CH or N, and the dotted line emanat-
ing from W indicates a bond when W is C and no 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 halogen atom; X is CH;, O, 8, CO, CS§, SO or
S0, and Q is a group of formula (IT) provided that X is
pot O or § when the group Q is attached via an N atom;
and any of its enantiomers and acid addition salts thereof.
These componnds have high affinity for By receptors.




Abstract: The present invention relates to substi- tute

4- phenyl - | - pi perazi nyl derivatives having formula (| ),&Q/\)ﬁ%?tg?“}?ew(?% C, CH
or N, and the dotted |line enmanat- ing from Windicates a bond when Wis C
and no bond WOAEHSTA is N or CH, Rlerr] and R err] are i ndddffiedapezs
selected from hydrogen and hal ogen, provided at |east one of R err] and
Rlerr] is a halogen atom X is CHerr], @8, S, CO CS, SOor SO[err]; and Q
is a group qf formul a rovided that X is _not 0 or S when the group Q

i s attachedg'\ﬁh&“&ﬁimﬁ%)ﬂ!’?s -Bipgridinyl and tetealydzopyridyl derixpivesci d additi on
salts thereof. These conpounds have high affinity for D err] receptors. 30
Sept enmber 2004 WO 01/49679 PCTI DKOO/ 00728 1 4-Phenyl -1 -pi perazi nyl,

- pi peri di nyFicdhaf thedaventionr opyri dyl derivatives Field of the Invention The
present inv b8 L ASSF ) Lyt :

4- phenyl -1 - g?%) razi %/vlgﬁ%g%ﬂ%?éd;ﬁ%‘}e%% anﬂoggﬂﬁﬁ&%%ﬁ%ﬂdéﬁ Z%rrfz{'/naytl’l ves
havi ng af¥ i rpiperidingll aud pigirihydraparidd clspvaives havidg BEinity fep tlopamineTPe respioounds

of the inveptign ORKI . toent aof . certain

psychi atri cgﬁadn *he o‘%‘og]ﬁ %9@@%9%%2@&% llnn%%%‘%%&ggi%r 's"?egl.l %81?53%6%0f0f

t he | nventi certaidfsytifatpia trdieniNdogiddit&der3 liscludihgpgshdsis. certain 1-(l-, 2-, and
3-indol yl al kyl) pi perazi nes, which are said to have CNS depressant and
tranquillising effect. her conpounds related to the compounds of the

i nvention, wWatlhrodid®obihk Bndentipmt eract with 15 the dopam ne and/or the
serotonin system are known in the art. Thus, EP-B1-496 222, clains
conmpound¥® having the fornul a

US patent No. 3.188.313 relates to certain 1-(1-, 2, and 3-indolylalkyl)piperazines, which
are said to have CNS depressant and tranquillising effect.

¢ Other compounds related to the compounds of the invention, which are said to interact with
15 the dopamine and/or the sexrotonin system, are known in the art.

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

7\

A—N N——(CH}——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 are said to be serotonine
antagonists and agonists. It is also mentioned that the compounds have effect on dopamine
accumulation in striatum and 5-HTP acoumultation in N. Raphe. The compounds are said to

25 be useful as anxiolyiica, antidepressiva, neuroleptica and antihypertonica..

WO 99/09025 claims certain 2-(4-aryl-piperazin-1-ylymethyl-1H-indole derivatives. The

compounds are said to be dopamine D4 receptor agonists. Further, WO 94/24105 relates to

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



nr-N N cGHzl 4--ina 20 wherein Ar is a phenyl group, whi
substituted with hal ogen, alkyl, cyano, hydroxy etc. fﬁ#?ﬁ%mgéf%ﬂq ndol yI ,

whi ch may bewsWpadehé uted Wi th cyano, am nocarbonyl and anpapsRbdaRME am no.
The conpounds di sclosed in F2-Bl-496 222 are said to be serotonine

ant agoni sts and agonists. It is also nent%oned t hat the conmpounds have

ef fect on dopami ne accunulation in striatum and 5-HTP accunultation in N
Raphe. The @mBQ3548oAfRitsdd Eorfat oxdRloRS hivies the fasudnXi Ol yti ca,
antidepressiva, neuroleptica and anti hypertonica. WO 99/09025 cl ai ns
certain 2-(4aryl -piperazin- I-yI)ne#hyI-IH-lndoIe derivatives. The

conpounds are said to be dopam ne D4 receptor agpni st s. Further, WO

94/ 24105 relates to 2-(2-(4-aryl-piperaznfy -1 I)etoI-IH—|ndoIe
derivatives, which are said to haye—=s 30™affinity for the dopam ne
D4 receptor subtype. 30 Septgmnheg D T PCT/ DKOO/ 00728 2

EP-B1- 354 094 relates to certaln\OX|ndoIes hawvs

hydr ogen, hal ogen or al kyl, R2 is hydrogen or , R3 is hydrogen, alkyl
or - S-alkyl and Ar may be chl orophenyl and ot¥ ubstituted aryl groups.
The conpounds bind 5 to the 5-HT1A 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-BT2 receptors. WO 98/08816 al so descri bes

oxi ndol esd \thﬁégn&{lésmehﬂlzﬂngeﬂsyﬂhﬂf IR%bhyd:dg?g&;n@noR:hbhydéamL alkylth gren
cont ai ns at ow_Nng acltli v of ,.certalLn_of .t nas at t

Fecept or . - PRI AT e Chipsoptistsl e e Bbritgled any preup bpds The Wmno‘*a%ﬁﬁﬂgi i
yl)al kyl ] sd%ltu@siﬂm Iaieptomna BEOdaid to2bel BRonfRE partiel Asdnisk & A8 ANBis

i soqui nolin 1(2H)-one .and their receptor affinities at the 5-HIIA and t he
5-ETA, recepeeptorThertainabibe pernonpds qra sgd togpssess aghivise ati7Hly repetaspy | ) i ndol i n
2(1H)-one is described as a 5 HI2,a, antagonist wth weak 5 HTI A agonistic
properties. Wrogomeund décrﬁiéQGﬁ%&ﬁ&s 3hich ﬁ@tsﬁﬂttb%'e HoHERE ARRANhndikg/ OF

anxi ol yti.c agent 15 Subramani an et al., Heterocyclic nnunlcatlons 1999,
5, 63- 68 desppli¢ation gentaing ¢ata showing the activity of certain of the compounds at the D4 receptor.

Pharmazie, 1997, 52, 423-428 describes N-[3-(4-aryl-1-piperazinyljalkyl] derivatives of
10 indolin-2(1H)-one, quinolin-2(1H)-one and isoquinolin-1(2H)-one and their receptor
affinities at the 5-HT;, and the S5-HT;, receptor. The compound 1-(3-(4-phenyl-1-
piperazinyl)propyl)indolin-2(1H)-one is described as a 5-HT;4 antagonist with weak 5-HT1a
agonistic properties. The compound is suggested as a potential antidepressant and/or
anxiolytic agent.
15 _
Subramanian et al., Heferocyclic Communications 1999, 5, 63-68 describes certain
piperazinyl indolyl propanones claimed to show antagonism at dopamine Dy/D, receptors.

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

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

25 Dopamine Dy 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

he formula wherein Rl is ®

y
H
- .-J



pi perazi nyl indolyl propanones clained to shOM/antagonl(ggat dgga ne D1/ D2
receptors. Further Bottcher et al., J. Med Chem 1992 opigy

descri bes certain 3-(1,2,3,6- 20 tetrahydro 1 pyi dyIaIkyI%lndoIes haV|ng
dopani ner gi c ¥R9¥4$%y_ Finally, Pol. J. Pharrmacol . Phar m PGHBK00/9g28

697- 703 descri bes the compound 1-(3-(4-(3- chlorophenyl)-1

pi per azi nyl ) pxopyl )i ndane as havi ng serot?nolytic properties. 25 Dopam ne

D4 receptor st 1 0 i.ch is
consi dered ﬁ)%%&o%ﬂswﬁfﬁ%@%%é%&%ﬁs‘%gﬁ%n Oengﬁ@#ﬁs’ 0 epﬁogr 701 epti cs.
The side ef flgmeltgbew@@nm:mmmmm/mm&mbﬂmmﬁﬂm&em

neur ol eptic liggl E! : Yiv B8k t hei ry ect i ant a I sm of D2
receptors, &gé) noﬂ\vﬁr@a}%@mgsr gﬂ y atr‘e%cep ﬁ’r? triatal
regi ons- of tduggmuagmatmmmm,ofﬂﬁdqmmmmcm@ﬁmeaem&ommwﬁmﬂ ocated

In areas of t .ot her t rlatu estipg, that antaggnj sts of
t he dopam’snem%ﬁl f?eé’%e’glf" ng@@ “‘éﬁ#%b‘ﬁ ch gxetts hé@ﬂ’é%*“ﬂécts
This is |||U§J§D@ﬂﬁ:ﬂDle¥cefthfs Mmm@awaﬁy;ﬁinmm@@ﬁecwﬁv&m%ﬁt%mgher
affinity for than receptor and, 1s | acki ng extrapyram dal side

ef fects (Vani®Pd) 3% 64k HaﬂJ&Y cingbRegearah, Bevieys k996l o7- Saeter Bgsear ch

Revi ews 199 _WMg%ggﬁggﬁxp QDI n. Ther. Patents
1998, 8, 383-393). to A number’ 6f D4 [igands, which were postulated to be

sel ective D4 receptor antagonists (L 745, 879 and U—101958) have been shown

196, 335 o4 ZHBP & s gt iiefiese [BHITRARID i sefforve DPERI REpERREL AP

conpounds arZ5R70tand U-10958)hayd leen stgpomits pessésantipdyichati potenﬁalt(mmbiﬁh aal:y

Bl S BTN i - e S s

cl ozapi ne, Wonglouhds st ipLfi &wﬁﬂdgbhi@@ﬁsmh@mwﬁoafﬁaady%éa inmrts
(Gazi et ‘aL ar rracol 1999, 128, 613-620 Consequenth%%ém | i gands,

. . P
N ol oo pat Bhaiiasal 108 104 BEEN And Ciaztt ah o BhFatiGoL 19UD: 18, 65-6Ner | o1 Bl
ef fects 3gai MitheRBre1OFESshowh HAPHSEHRS, ﬁﬁc@ﬁ%ﬁ%ﬁ‘@dﬁ% antfRYcHobisS & PSiens ef ul

for the treatnment of cognitive defiCits (Jentsch
antagonists (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

Consequently, Dy ligands, which are partial Dy receptor agonists or antagonists, may have
beneficial effects against psychoses.
20
fe) Dopamine D, antagonists may also be useful for the treatment of cognitive deficits (Jentsch
' et al. Psychopharmacology 1999, 142, 73-84.

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 1-dopa (Tahar et al. Eur. J.
Pharmacol. 2000, 399, 183-186).

Dopamine D; receptors also belong to the dopamine D, subfamily of receptors, and they are
preferentially located in limbic regions of the brain (Sokoloff et al. Nature 1990, 347, 146-
30 151), such as the muclens accumbens, where dopamine receptor blockade has been
associated with antipsychotic activity (Willner Int. Clinical Psychopharmacology 1997, 12,
297-308). Furthermore, an elevation of the level of D; receptors in the limbic part of
schizophrenic brains has been reported (Gurevich et al. Arch. Gen. Psychiatry 1997, 54, 225-
32). Therefore, D3 receptor antagonists may offer the potential for an effective antipsychotic



et al. Psychopharmacol ogy 1999, 142, 78-84. It has al so heen,su d t hat
dopam ne D4 antagoni sts maybe useful to reduce dyski nes#bagepi%mg%%orai ng as
a result of the treatnent of Parkinson's disease with L-dopa (Tahar et al.
Eur. J. Pharnmacol. 2000, 399, 183-186). Dopami ne D3 receptors al so belong to
t he dopam ne D2 subfamily of receptors, &nd they are preferentially

| ocated in |inbic regions of the brain (Sokgloff et at. Nature 1990, 347,
146 30 151)therapyHegoL; %Wm&%é’éﬁﬁﬁéﬁwf&mé@%rﬁﬁpw@%ms@whﬁ

bl ockade has; AR e hWiibdhka@ bt "%Sl?a@éri ' '

Clinical Psycho g}frraglglﬁogy 1 971, 12, szlgéﬁég%%rb Furtﬁg?fﬁg)rs}gc%@r@fl%d\gﬁyi on
of the | evel998f135311602beHE ei 3t Hrinie ReseanticReyigms 2800, 34 cIA7A28Fhr eni ¢ brai ns
has been reported (Gurevich et al. Arch. Gen. Psychiatry 1997, 54, 225-
32). Therefore, D3 receptor antagonists may offer the potential for an

ef fective avvicpwsrcMaticcepd® Hegkaderivemli @4 slight Kimulpiion iir e mkfrbinal cortex

o rar 1y b B el b 1B ST WhRB Tl bF el gt
Psychophar nigativeg yympif8, anli3 Bognitivé Sdefioid waddorated! with &hBbphrBes Bl Gldilen] ews

2000, 31, 277-287). 5 Mreover, D3 receptor blockade results in a slight
sti mul at i orfloPARINGeDy FBREHS caj &7eEs Dy Retrgomisindgeed FPS{Millanaet ao FusxJ-1996,

6, 561- 570)ppapin&d). P99, G 2PERPROPhh& 48! noR A8 Sthandd€ A '%&ﬁygﬁﬁﬂﬁsdaﬂdl
In"addition, d

cognitive deficits associated with schizophreni a. opam ne D3

ant agonil8t Phsemagad s dhay 2000, 256 i184-11650 Consemealy, 1| dntagonisticepropdrties of) .

T i 4 e R MR B
ant agoni st iin ap impreved side effect pmfilervtithysspetido EES dndigprmondldhampdsice t he negati ve

synptons and cognitive deficits and result in an inproved side effect
profile with respect to EPS and hornonal changes. Dopani ne D3 agoni sts have

al soI beg A aies d Bﬂagﬂmmléds@bm&ogg&ammﬁggﬂfmoﬂm &ﬁt@gk@mi;‘ Ereﬁiéﬂh st ow
et al. CurrentPharmaceutic Desi gn 1997, 1-404). According to the
present 1¥n %,tgi %FSM@‘%F"IW%@HQP’QI tor ligands is

provi ded. Most of the conmpounds of the invention also have high affinity

for the dopamine D3 receptor, and as nentioned above, dopam ne D3 .
ant agoni st i&ccprdipkiq itles Pespeng fnvention, a novel class of dopamine Dy receptor ligands is

provided. Most of the compounds of the invention also have high affinity for the dopamine
D; receptor and as mentioned above, dopamine D; antagonistic properties of an

20 antipsychotic drug may reduce the megative symptoms and cognitive deficils of
schizophrenia and result in an improved side effect profile.

Moreover, certain of the compounds of the invention bave the further advantage of having
only very weak effect at adrenergic alpha-1-receptors which imply a low propensity o cause
25 orthostatic hypotension.

Summary of the Invention

Accordingly, in one aspect of the present invention there is provided a halogen substituted 4-phenyl-

30 l-piperazinyl derivative of formula I



20 antipsychotic drug may reduce the negative synptons 0
deficits of schizophrenia and result in an inproved S|%pg€é9ct?®g?r%¢/4fl | e.

Mor eover, certain of the conpounds of the invention have the further

advant age of having only very weak effect at adrenergic al pha-1-receptors
which inply a | ow propensity to cause 25 orthostatic hypotension. Sunmary
of the Invention Accordingly, in one aspect of the present invention there
is provided a hal ogen sulestitutgd 4-phenyl- 30 1_piperazinyl derivative of
formula I | 30 Septenber R wNfcF, hh, x-Q R3 b- (1) wherein W

is C, CHor Nand the dott { ne e ing fromWindicate a bond when W
is C and no bond when W§'s r Nr %\ R2 are i ndependently sel ected
from hydrogen and hal ogen/provi ded hat —one ®f R and R2 is a
hal ogen atom RR is sel B¢t ron1h§dLog? halogen Ct - 6-al kyl,

C2- 6- al kenyl , C2-6-al kynyl, to trlfluororret hyl, Cl-6-- koxy, aryI oxy,

ar al koxy, . : ! I m no di Cl k ami no, nitro and
cyano n i s‘b%&é@)wifé?r}?%Nl Qe? %ﬁz‘m m%@"%ﬁ VRN D | s an
opt i onal | yC subsd bdudtvien W isrCi b Ny | group of formula 9

R'and R? are mdependently selected frora hydrogen and halogen provided that at least one
of R' and R?is a halogen atom;

R’ is selected from hydrogen, halogen, C, s-alkyl, Cs -alkenyl, Cy.¢-alkynyl,
10 trifluoromethyl, C;.s-alkoxy, aryloxy, aralkoxy, hydroxy, amino, Cy.¢-alkylamino, di(Cy-
i alkyl)amino, nitro apd cyano

‘nis2,3,4,0r5;

15 XisCH, 0,8, CO, CS, SO or SOy; and

Q is an optionally substituted 1-indolinyl group of formula

wherein R* R’ R, R", R® and R’ are independently selected from hydrogen,
balogen, trifluoromethyl, nitro, cyano, Cygalkyl, C,e-alkenyi, Cas-alkynyl, C,. G—alkoxy, CH-,—
alkylthio, C;4~aUglsquonyI hydroxy, hydroxy-C alkyl, amino, C,g-alkylamino, dl(C].ﬁ-
20 alkylyamino, acyl, aminocarbonyl, Cl.ﬁ—alkylaminocarbonyl and '



20 wherein R4, R5, R6, R7, R8 and R9 are independently egted f '
hydr ogen, bal ogen,trifluoronethyl, nitro, cyano, Cl -aﬁé?‘?‘e'&g?%é@ﬁkenyl ,

C2. 6-al kynyl, C1.6-al koxy, d-6- alkylthio, Cl1 -alkylsulfonyl, hydroxy,
hydroxy-Cl_6 al kyl, am no, O _6-al kyl am no, di (Cl-6- al kyl)am no, acyl,

ami nocar bonyl, C1.6-al kyl anmi nocar bonyl ahd 30 Septenber 2004 6

di (G -6-al l%dc) a_gjé(g car bon%l'I_S and any of its enantioners and acid addition
salts thereor A %[FWBCEF 0ﬂg’preferred enbodi mrent of the invention, R and
R2 may be both hal ogen, in particular chloro. 10 In another enbodi nent of
the invention, one of R and R2 may be hal ogen and the other nmay be

hydr ogen. Anot her enbodi nent may be such conpounds wherein R2 may be

hal ogen and R nay be hydrogen. If R2 is hydrogen and Ri is chloro, Qis
preferably selected fromindolinyl, 1,2,3,4- 15,: tetrahydroisoquindlinyl,

1, 2, 3, 4-1 erpdApnidig enansiomes and poi@ addidemsalts thereofne parti cul ar enmbodi nent
when R2 may be hydrogen and R nmay be halogen, R may not be chloro. 20 In’
a further enbodi nent of the invention, R and R2 nay independently be

_Sel ect _Ed f efBedipds © grefrredNBodihdnP6iRhe ihvantRRGL QﬂrR_zQﬁf/ bd ol }ﬁfogcﬁm(ﬁmﬂ@aﬁ]t of the
i nvention W my be N. .25 In a preferred enbodi nent of the invention X may
be CO or . In a further enbodinent, Z nay be a chain of 3 to 4 chain
menbers, wherein the chain nmenbers may be selected fromC, CH CH2, N and
NH, provided that only one of the chain nenhers nmay be N or NH 30 Q may
pr ef er aHt yIEoUg cwbedipent pighs Biseiinenelof Rswd & impy bebrloper snddbe afiyet may be -
3-i ndol yl, hydrdgerd asmpther @vbodiBent may@he sdeh cdmphdsaitt@in Gl ta &Y falbyén ADH! may "
1,2, 3, 4-tefsghygsoi soqu nolinyl.

IfR? is hydrogen and R is chloro, Q is preferably selected from indolinyl, 1,2,3,4-
15/ tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl or 1-indanyl.

In one particular embodiment, when R? may be hydrogen and R! may be halogen, R' may not be

chioro.

20  In a further embodiment of the invention, R! and R? may independently be selected from hydrogen
and chloro,

In another particular embodiment of the invention W may be N.

25 In apreferred embodiment of the invention X may be CO or CH,.

In a further embodiment, Z may be a chain of 3 to 4 chain members, wherein the chain members
may be selected from C, CH, CH,, N and NH, provided that only one of the chain members may be !
N or NH. ' -
30
Q may preferably be selected from optionally substituted 1-indolinyl, 3-indolyl, 1-
indanyl, 2-oxe-1, 2, 3, 4-tetrahydroquinolinyl and 1,2,3,4-tetrahydroisoquinofinyl.

In particular, Q may be unsubstituted or substituted with halogen.



In particular, Q nmay be unsubstituted or substituted wi hal oge 0
Sept ember 2004 7 R3' is preferably hydrogen or hal ogen ai?gs?':ﬁe'ﬂgeﬁn?so al ogen

it"is preferably attached in the pars position on the phenyl ring. 5 The
conmpounds of the invention have been found to show high affinity for
dopamine Da receptors and dopam ne D3 peceptors, in certain cases conbined
wth a very |ow effect at adrenergic alpha-I- receptors. The conpounds nay
therefore be considered to be useful for the treatnent of 40 psychosis;
includingiyhe ?ositive and negative_synptons of schizophrenia. 15 Moreover,
certain ot it peiadiybitersn e belogmeand i Ha halagprdtis pepleralfly piiaphetindhs paryer y
weak efﬁﬁﬁ&mﬁhnﬁgwﬁaﬁﬁﬂhg al pha-1-receptors which inply a | ow propensity
to cause ‘orthostatic “hypotension. Sone of the compounds interact with
central serotonergic receptors, e.g. the 5-HTI A or 5- BT2A receptors and/or

t hey act Lhhi [l 0 und V. fherefore al so be
usef ut ot ot Sapbpldt i Skl g en ST fo SORPRUN <Rl it i B

ser ot onermgicptosy aidedopamirieldy regemdst,cintdensin dase colbihed with a @sy Urneffedtiased

anxi ety disorder i c di sorder, and. obsessive conpul sive disorder,

depr essi AFRFRE g5 IPEROS h particul ar, conmpounds with combined effects
at dopam ne Da and 5-HT receptors and/or 25 the 5-HT transporter may have
the benefit of inproved effect on other psychiatric synptons associated
wi t h schi2eperrepnds may theplog de qupideeisp beusahbionthx Fremenssfnpt oms.  Thus, in

anot h i § ; sl | Qjﬁ%. hid ?F}{r euti cal conposition
conpr iqgl g gﬁmﬂ%gﬁlﬂ%ﬁ%%g%ﬁgﬁg%k%%ggor 1Inggﬁfsgs e %d above in a

t herapeutically effective anount together wth one or nore

phar macey,i |y ?I%ﬁeﬂ’tl{'i‘ | €I, [ o di | . 300 n.a furth pect of
t he pres:ai‘tr?lI I%?‘Iﬁe\r/’e% I on, %éoﬁneﬁoﬁé&pﬁag\gli%e@g%ﬁye%&se %?f&aha(‘:%]%‘@gﬁ'nﬁé’mg%fi ned
above f oreffebleatnainefergid aipba-direc@ptossdwhishvmplyus ddw lpropendilyetot caest ontiristatié
psychosi ﬁlyipgt%illslil(()jli ng the

15 .
Some of the compounds interact with central serotonergic receptors, e.g. the 5-HT4 or 5-
HT24 receptors and/or they act as 5-¥T reuptake inhibitors.

These compounds may therefore also be useful for the treaﬁnent of

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

In particular, compounds with combined effects at dopamine D4 and 5-HT receptors arid/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 pharmaceutical composition comprising at

least one compound of Formula I as defined above in a therapeuticélly effective amount together

with one or more pharmaceutically acceptable carriers or diluents. .

30 :
In a further aspect of the present invention, there is provided the use of a compound as defined
above for the manufacture of a medicament useful in the treatment of psychosis including the

positive and negative symptoms



positive and negative synptons 30 Septenber 2004 WO 01/ ﬁ9§79 PCT/PBtKDgO 00728 -
8 of schizophrenia, affective disorders such as gener ald SEICRR

di sorder, pampeoishsmorder, and obsessive conpul sive di sor defspR@oRsSi on,
aggression, cognitive disorders and dyskinesia induced by treatnment with
L-dopa. 5 Detailed Description of the In8ention Sonme of the conpounds of
general Fornula | exist as_optical isoners thereof and such optical

i soner s ar eofchigogpenia aligciixe disprdery quchias ganeralived paxiety disprder, ganip idjgordes ands
t b . | ' . ' .
bt oms | ol oL cive ARG ot dffellith, el R0 dlfrdblpand Bleilbsia

-butyl, 2- madesed by Zepimept/withhalopa.net hyl -1 propyl. The terms Cl1 -al koxy,

Cl 4- al kyl t hi o, Cl-6-al kyl am no, di(Cl4-al kyl)am no etc. designate 15 such -
groups in which the al kyl group is Cl4-al kyl as defined above. The term
aryl ref ér sDetailed Dascivipdipn lof thedmeentionc gr oup, such as phenyl, naphthyl, in
particul ar phenyl, including nethyl substituted naphthyl, or phenyl. 20
The term aral kyl neans aryl Cl{,-al kyl, wherein aryl and O -6-al kyl is as
defi ned aboSdme bhéhd esnigonadabk Qenerad Pty [10okist 4B @pfical isdhrefe] thetelsF bndsuchnd
aryl-O where_aryl and Cl.6- _al kyl are as_ defined above. 25 Hal ogen neans
fluoro, chiotisal ipomgrsargalsp sabragedbysths myehlitie i n Z is as defined above

i ncl udes groups such as: 30 Septenber 2004 WO 01/49679 PCT/ DKOO 00728 9
wherein R4- R9 are as defined above and the dotted line indicates an

opt i onali0bohks tepp &herafkyli refearaoa bopnchd arweblanched alkyh guone havieg Sompmerid six
-sel ected féa%gn ag’oms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-
2-propyl and 2-methyl-1-propyl.

;  The terms C;.a-alkoxy, Cj¢-akkylthio, Cy¢-alkylamino, di(Cy¢-alkyl)amino etc. designate
15  such groups in which the alkyl group is Cy.g-alkyl as defined above.

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

20 The term aralkyl means aryl-C¢-alkyl, wherein aryl and C;.s-alkyl is as defined above.

The terms aralkoxy and aryloxy means aryl-Cygalkyl-O- and aryl-O- where aryl and Cy4-
alkyl are as defined above.

25 Halogen means fluoro, chloro, bromo or iodo.A group Q wherein Z is as defined above
inchudes groups such as:



3-[4(2,3 Dichlorophenyl)piperazin 1 yl]-1-(2,3-dihydro mdoL 0ﬁl)propan
1-one, 4-[4(2,3-Dichlorophenyl)piperazin 1 yl]-1-(2, 336%%%? %2990l

yl )-but an 1 one,

5-[4- (2, 3- DWOPBI96Thenyl ) pi perazi n-1-yi ] 4- (2, 3-dl ydr o- | H iB¢FIKo9/00728

yl ) pentan-1|-one, 4-[4-(2-Chlorophenyl)piperazi -1 yl]-1-(2,3-di hydro-1H

i ndol -1 yl)butan-lone, 30 Septenber 2004 WD 01/ 49679 PCT/ DKOO/ 00728 10
4-[4(3- Cht oxophenyl ) pi peragin.-1-yl]-1-(2, 3-di hydro; | Hindol -1 -yl)butw1|one
1-{3-[4-(2, 3-Di chl or ophgnyl ) pi perazi an 1- yI]proyI} 2,3 ydro-| Hindol e,

1-{4[ 4- (2, 3- Di cbl or ophen razisn 1-ylj but 3d1ﬁ°f|y€;o | Hi ndol e, 1-
{5-[4- (2, 3-Di chl or opheny}j prpgniay n- 1 yi ] penty S Hy/d o-1H indole, 5
1-{4-[4(2-Chl or ophenyl)p perain i-yl]butyl}-z, ro-, i udol e,
1-{4- [ 4- (3- Cbl or ophenyl ) pipefazrid-t yi]but yi } - 2.8 ditadr Rt i ndol e,
1- (2, 3 Di chl oropheny ) 4[ 44(1 ndan 1-yl)butyl ]'bl per dzi ne,
6- - Chl oro- 3-{2-[4- (2, 3- di ghl or opfenyl ) pi perazin 1, yl]eth&ﬂP)suI yl}-1H
indole, 3- {3-[4- (2, 3 Di chl or ophenyl ) pi perazin 1- y1] propyl }-1Hindol e, 10
3-{4-[4-(2, 3-Di chl orophenyl ) pi perazin-1-yl]butyl }-1H i ndol e, 3-
{3-[4(2, 3-Di chl orophenyl) pirper azi.n- 1=yl | propyl } - 5- fk uor o- | Hi ndol e,
3-(4-[4-(2,3 Dichlorophenylf) pi perazin 1-yl3butyl)- %) -fluoro-1H i udol e,
6- Chl oro-3-{3-[4- (2, 8di Hl ) pi perazin ro)/“}-jl—l-jndole
1-{4-[4- (2, 3D chl orophe #¢in-1-yl] butyl 4R d*qoqw nol i u-2( 1H) -
one, .15 3-[4(2,3-Dichlor perazin ;l
1-y1] - -1- (5-fl uoro-2, el hydFo-TH i ndol 1-yl) \h
4-[ 4- (2, 3-Di chl orophenyl ) pilperazin 1 yl]-1-(5- di hydro- 1H
i ndol -1 -yl)butan |- one, 5R[4--(2a® D chl or ophenyl )Rpl peragﬁdg
1-yl]-1-(5-fluoro-2, 3-di hydro-1 Hindol -1-yl)pentan-| - 3-14-(2,3
Di chl or ophenyl ) pi per azi n- 1Ryl ]-1-(3, 4-di hydro-I Hisoquinolin
2-yl)-propan-| - P

Ly R*

RE
) RE \ RS R
e A3
R® N 0 g N
¥ () K )

wherein R*- R’ are as defined above and the dotted line indicates an optional bond.
Preferred compoimds of the invention are the compounds selected from

3-[4-(2,3-Dichlorephenyl)piperazin-1-yl]-1-(2,3-dihydro-1 H-indol-1-yl)propan-1-one,
" 4-j4-(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-Chlorophenyl)piperazin-1-ylj-1-(2,3-dihydro-1H-indol-1-yl)butan-1-one,



one, 4-[4(2, 3-Dichl orophenyl)pi perazin-I-yl]-1-(3, 4-dfy, sogui nolin
2-yl}-butan-1one, 5-[4-(2,3-Dicbloro-phenyl)-pi perazi n3%1 eptember?_ao

yl ]1-1-(3, 4- dvbyduasmsd H i soqui nolin 2-yl)-penten 1- 25 one, gcffrdoorzs

Chl or ophenyl ) pi perazin-1 yl]-1-(2, 3-di hydro-| Hindol -1-yl)propar- |-one,
5-[4(2- ChI orophenyl )pi perazin 1 yl]-1- (2,16 di hydro-| Hindol 1-yl)pentan

1- one, %T ChI or gphenyl ) pi_per azi n 1-(2,3-Mydro -I Hindol
1-yl) pr opan Chlogophenylpiiperazin- é}yﬂel‘l@ p‘gﬂé.ﬁ indal-1 -yl)butan 1-one,
1 2, 3- L t
3 ][4 (g Chl- g?%y 3%?13%234 W@Lﬁﬁil‘i‘ﬁw %%‘Zdﬁ” HEIS- 1t indol 1

) i ropan 1=-Uri4: mo(oﬁh@lﬂbma@nyll-yllhupd}-aﬂdihﬁxqﬂﬂ ihdold, S

yl

fl =3l t

3- Fzr?2 chl gr‘gypﬂ'(%w%ilﬂg%am P)“%f%]" aﬂ@?“?’ﬂ@ﬂmﬁ?%@"‘lﬂ‘%xo LH- i ndol

1dyl lorHorﬁag1+{ddé-(z-)ctﬂmmrllﬂmhmmbmbﬁtpi}%3«3315@0;}3&?;)15 (5-fl uori 2,3 ,
ro- in a r ophen | i perazi

zl] 2 (T V’é‘f"él—"(ﬁ %@&BYI%BP‘?I?F‘HZI%? %ﬁo"% yOBrd 1);13‘938e8tenber 2004 WO -

01/ 49679 PCT-I QOschIGhpBen: ikdan- erazin

(3 Chl or oph (mg}g E%a yl}m’% an(3y1)}1mgdlﬁlpdro |eH-I soqui noi u- 2-yl ) -pent an

- one, ?Zd’(l f ﬁb@ﬁeﬁ?ﬂ?@%@b’aﬁPW}lr}]ﬂﬂmy q}n &+ i soqui nol i n

2 yl)- prOPaB-ﬂB 23—])1011101' ophenyl)pi eraz:m -yl{p?)opzl uﬁmdiro | 1 i soqui nol i n

4-14. (2-Chl orop |]%!pl per azi n-
2-yl) - butdan 1{%2 cmgogh@yﬂpmmﬂ-ylmwﬂ}-lﬂmola [ 4- (2-f1 uor o- phenyl)

15 | H— )
S PSRy DR e S PRRSIIER R, 2 5 b nyaro-1H
i ndol - 1-yl )3-54{[4-(2,2—D1bhlomphqmlylaptpbr)azm+lp_ﬂ]ba@ﬂps-ﬂuyﬂo}lmmt)&p | -one,

711 o oman” L s i Ll )P Per st ¢
Iy| % 54[F I4uf) rZOlJ{uqﬂqukm%br%)ﬂmlmgﬁﬁ mﬁnll-yijbhtwps AiydeRRinolid-9(1H)-one,
yl)-5-(4% (23%‘%%333 éﬁ@ﬂ e}l?%?lﬁ%fﬁ-’ﬂ%ﬂryl]rlﬁ -flugrer; 3adihydrod fkindel- Fyhgropan- i

| uor o phenypge pi petazin yI] 1- (2, 3-di hydro-| Hiudol - 1-yl ) propan 1-one,

4[4-( 2, 4- D|f | uor o- phenyl ) - pera2|n 1- yl%l 1- (2, 3-di hydm | Hi ndol 1yl ) but an
1- one, and #414-(2,3-Dichlorophenyl)piperazin-1-yi}-1-(5-fluoro-2,3-dihydro-1H-indol-1-yl)butan-1-

one,
5-[4-(2,3-Dichlorophenylpiperazin-1-yi]-1-(5-fluoro-2,3-dihydro-1H-indol-1-y1)pentan-1-

20 one,
3-[4-(2,3-Dichlorophenyl)piperazin-1-yl]-1-(3,4-dihydro-1H-isoquinolin-2-yl)-propan-1-
one,
4-[4-(2,3-Dichlorophenyl)piperazin-1-y1}-1-(3,4-dihydro-1H-isoquinolin-2-yl)-butan-1-one,
5-[4~(2,3-Dichloro-phenyl)-piperazin-1-y1}-1-(3,4-dihydro-1 H-isoquinolin-2-yl)-pentan-1-

25 one,
3-[4-(2-Chlorophenyl)piperazin-1-y1}-1-(2,3-dihydro-1H-indol-1-yl)propan-1-one,
5-[4+(2-Chlorophenyl)piperazin-1-y1]-1-(2,3-dihydro-1 H-indoi-1-yl)pentan-1-one,
3-[4-(3-Chlorophenyl)piperazin-1-y1]-1-(2,3-dihydro-1 H-indol-1-yl)propan-1-one,
5-[4-(3-Chlorophenyl)piperazin-1-y1}-1-(2,3-dihydro-1 Feindol-1-yTpentan-1-one,

30 3-{4-(3-Chlorophenyl)piperazin-1-yI}-1-(5-fluoro-2,3-dihydro-1H-indol-1-yljpropan-1-one,
5-[4-(3-ChlorophenyT)piperazin-1-yl}-1-(5-fluoro-2,3-dihydro-1H-indol-1-yljpentan-1-one,
3-[4-(2-Chlorophenyl)piperazin-1-yl]-1-(5-fluoro-2,3-dihydro-1H-indol-1-yljpropan-1-one,
4-[4-(2-Chlorophenyl)piperazin-1-yl}-1-(5-fluoro-2,3-dihydro-1H-indol-1-yDbutan-1-one,
3-f4-(3-Chloropbenyl)piperazin-1-y1]-1-(3,4-dihydro-1H-isoquinolin-2-yl)-propan-1-one,



5-[4-(2, 4Di f |l uor o- phenyl ) - pi perazin 1-yl]-1-(2, 3-di hydrg- ] H i ndol - |
y1l)pentan-1-one i 5 and pharmaceutical |y acceptabl e aci ¢°ta ?'i“g‘ﬁ"%%"t s

t hereof The acid addition salts of the conpounds of the invention may be
phar maceut i P PY/496Hccept abl e salts formed with non-toxi c XETEKVL8EHp| ary
of such organic salts are those with maeic, fumaric, benzoic, ascorbic,
succinic, oxalic, bis-nethylenesalicyli cl,1 nmet hanesul fonic, 20

et hanedi sol ' ' E ONLB.1_chardall Sal Lyl [ LA ¢ | uconi c,
actic. mal PrCECRRGEARIARLERYA1 0 AR 1m TRl S ) ol RO O
i tacont, gl $46X2-Chlopephmiylpirerazon-tyllgHaAakiliydro-1 Hdsoneinekin:2-yhriropansidone,

t heophyl lin Ve aci dsg, .as I t,h - hal,ot heophyl | i.ne or exanple
8- br onot heegﬂ%@fﬁ%@i‘%‘é@ SIN y'd?ilil‘i%ﬁﬂﬁw%%"g‘g Tlsc?qg%?@%&'gbé% “ﬁ?()@ 9% th hy-
dr ocﬂl oric, 1l(y,d¥Eih¥dmd1ﬂ-insmll-]f-jdb—B{[t,l-(xﬂiuf)ramhmyl)ﬁhpediﬁimn-;yt]l-;:iqshnni-éﬂd,% gci ds.
25 The co of t I nvent.| e prepar.ed as ows: a) Reducin
The car bany - GdniByise- - eiioid s e haRas s sk - 80 o |

01/ 49679 PCTI(WW@I-M&&—M@gﬁsqw-ﬂﬁom%eny%ipéﬂzjﬁq?@?@ﬂﬁnnhﬁmgOt ted line
) a

are as previously defined; 5 | ating_an amne o ormula 1V with a

Feagent of | idaios2x-dlydo-SHando -kt niero-phemyD miperagin- L lhprorendng ¢ he

dotted lineysgre as previously defined, and Gis a suitable |eaving group

such as hal ogén, nesylate or tosylate; 1o c) reductive al kylation of an
ani ne of thé—(ﬁﬁ?ﬂmaﬁmmmm-wand(éé@éhi-[ﬁotz-ﬂmh@ymplpe@zveﬁyudﬁga@ﬂ)mw 1)

der1 ned, and et Sbad @il JER ERA R S S Radh BV HLBELY |,
group; d) remkcing the am de group of a compound of fornula VIII
3-[4-(2,4-Difluoro-phenyl)-piperazin-1-yl}-1-(2,3-dihydro-1 H-indol-1-y¥)propan-1-one,
4-[4-(2 4-Diftuoro-phenyl)-piperazin-1-yl}-1+2,3-dihydro-1 H-indol-1-yl)butan-1-one, and
. 5-[4-(2,4-Diftuoro-phenyl)-piperazin-1-yl]-1-(2,3-dihydro-1H-indol-1-yl)pentan-1-one
{5  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, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,

20 ethanedisulfonic, 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 inorgamic salis are those with hy-
drochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

R

25
The compounds of the invention may be prepared as follows:

a) Reducing the carbonyl group of a compound of formula T
R! R

@w\/_\ni—(cuz)n/?\a
p e/ N/

30 (1




R re WN . R3 b-- ~j (cFhJ 1 x--n 30 Septenber 2004 0114967 .
PCT/ DKO0100728 13 wherein R, R2, R3, X, n, WQ and tt@oﬁ%‘?t?@geﬁg% are as

previously dgbigiask;e €) acylation or reductive alkylati onngj:w%%m&ﬂ},ﬂ;e of

the formula IF 5 wherein Z° is a chain of 3 to 4 chain nenbers, erein the
chain nenbers are selected fromC, CI, 1€H2, CO and NIL provided that one
of the chain nenbers is NH, and said chain optionally containing one or
two doubl e bonds, with a reagent of fornmula I X (M 10 wherein R, R2, R3, n,
Wand the dotted |line are as previously defined, and E is either an

al dehyde or an activated carboxylic acid group f) Lew s-acid catal yzed

cl eavage of whereis R4-RFpRM W, Qemd dhe doticdrihwarXabyrevioustyilsimedtf the 15 fornul a
Q NW'" RP..mllb (C ~C 30 Septenber 2004 WO 01/49679 PCT/ DKO0100729
14 wherein R, R2, R3, Q, W n and the dotted line are as previously
defined, or b) alkylating an amine of formula IV with a reagent of formaular V

' R R ‘ -
@—w‘, NH 6—(CHl—%—Q
Rs/ —_— ‘\‘\ / - - /

\

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

¢) reductive alkylation of an amine of the formula IV with a reagent of formula VII

R Rr?

/ N\_/ \

. NH E—(CHp);—x—=-Q

D A S

av) (VID -

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 comapound of formula VIIT

Rr! R o
N S
R e N/

(Vi




g) reduction of the doubl'e bond in a conpound of formulg XI 5 wherein R1,
R2, R3, n, X and Q are as previously defined, \/\hereupor?’otﬁ%‘)t%ﬁ?fogﬂ% of
formula | is isolated as the free base or an acid addition salt thereof.
The reducti oWOdH¥7Hi ng to nethod a) is preferably carri edP@URKIAROERE | nert
organi c solvent 10 such as diethyl ether_or tetrahydrofuran in the
presence of alane or |ithium alum nium h%ri de fromO Cto reflux

Formal & 111 AR R R R R O At forh AERE sSPRLAT el 0T,

performed in an inert organic solvent 15 such as a suitably boiling

al cohol or ketone,. preferably.in.th resen of a fgani ¢ or inorganic
base (potas ﬁﬁﬁ%?ﬁ%ﬁﬁ@%*&%%‘ﬁfﬂmﬁﬁ-@%ﬁa ri ethyl amne) at
reflux - tenperature. Alternatively, the alkylation can be perforned at a
fixed tenperature, which is differentgfromthe boiling point, in one of

t he above-nenti oned solvents or in R/l et mam de (DVF),

di et hyl sul f oxi de (DMSO) or N- etk X a0 2-one (NWP), 20 preferably
in the presence of a base. Ami nes o a l\y are either commercially
avai l abl e or. known fromthe literat ﬁ)shi roet al. J. Med Chem
1991, 34, 2014-2023, Gshiro et alsJ" Che 1998, 41, 658- 667, and
GCshiro et al. J Med Chem 2000, 43,17 ). Alkylating reagents of formula
V 25 are known fromthe literature, orgthey can be prepared by nethods
obviocus to a chemst skilled in the art by an anal ogues synthetic

seque"nl:e. Thus, .key.internmediates such as hal p- (2, 3-(hhydraq-| Hindol

yl )al kan-f- (?ﬂ?f%?gyﬁr% ng%/toa‘gali‘aﬁ a“ﬁﬁ?’éé“?é’&fﬁ‘?lm eff’r‘i‘rﬁégle‘ftff}a
2, 3-di hydr o-gdsh i) @, CH COgadP NIE RGAIQ thidashe of B @Had t¥mbers is NH, and said
hal o- (3, 4-dl | hydro-I'H i soqui nolin-2 yl)al kan-1-one may be prepared from a
hal oal kanoy|chaoptionplly spriaiging one argwadgthlebends. itya taedpt plfogmga IX

PCT/ DKOO/ 00728 15 di hydro-1H i soqui nol ure. The 2, 3-di hydro-1 indoles are
either commercially available or prepared fromthe correspondi ng

1H i ndol es by reduction of th 1Hindole with e.g. sodium cyanoborohydride
in acetic acid or in trifluokoacet®c acid whereas the 3, 4-di hydro-| H

/ \ W, N—(CH)—E
R e N/

)

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 formuta
R’ RZ
o s
N/_\ 4

W
— «CH 2)n/ \ ,.-'/' \ /\Rs

*x




I soqui nolines are commercially avail able or described in the ljiterature.

Al kyl ati ng hal oal kyl 5 1H i ndoles were prepared by i t ef’aPeRiemhRt409ds
(Benghi at et Med Chein. 1983, 26, 1470-1477) or ana t hods
descri bed in“?hguﬁy?erature (Brodfuebrer et al. J Og. Chgggﬂﬁgggﬁugg,

9192 and WD 00/35872). Al kylating 3-hal oghkyl i ndanes or other types of

al I kyl ati ng al kyli ndanes can be prepared from known i ndanyl al kancar boxylic
aci ds ( Mukhoyziy Ry, RSt R3IQ°, W, n hnditha dotGkdine afSes prevAfiSly dfnedp&0- 692 and

Tanaka et al. J. Med 10 Chem 1994, 37,2071-2078) by well known procedures.
Al kyl ating 1-(hal oal kyl)-3, 4- di hydroqui nolin-2(1H)-one can be prepared as
descri bed i ) ERtdudlioh-of #Aioable bhe ihebofipbud o othiadad XN accor di ng to net hods

c) and e) can be perforned in two steps, e.g. coupling of am nes of

formula. VIM wth reagent of formula VII11X by standard nethods 1-5 via the
carboxylic acid chloride, agtivateg esters or by use of carboxylic acids in
conbination wth coupling Keagent's such as e.g. dicycl ohexyl carbodiimde
foll owed by reduction of the ultin ide with |ithiumalum nium

hydri de or al ane. The reacti perfornmed by a standard one- pot
procedure, e.g. by the use ) tHye am Nat+omkof—&fnes of fornula

VU I'" with al dehydes of fqs

formula VIl are either commercially avaiTable or describ in the

literaturg. Thus, key internedi ates have been describedn the literature
such as indanyl al kancar boxylic acids (Mikhopadhyay et al. J. Indian Chem .
Soc. 1985, Gerd®R!,GF2RAmIX Ead Qkae st previoush. defihel, whsroponltiddomind of )

2071-2078), ,substjtut - i ndol -3 yl.).pr.api onic. aci ds (Carbonnelle et
o Tatr ahedii bisgoole e fibdadosr st BiHor e ndteo
(2, 3-di hydro-I Hindol ) al kancar boxylic acids 25 (WD 98/28293 and Ly et al

Tetrahedron Letts. 1999, 40, 2533-2536). OQther substituted )

( 1H i ndol - 3-Kre)requctinn apqoeding tormgthod 3) ismefrably, capripdeant iy aw fngrtrorgamim splvembn of
readily j@c Lol [ I iﬂ&fen i@ em
Soc. 1054 %@%%@é%ﬁ?;ﬁ%&%ﬁﬂg&aﬁ@ i Synﬁggﬁfgﬁﬁgg& i e i
The 3-i ndol dytisiésftiom OcHt de irefizx tempergture. dyletbod &) mhaso e cservde prephieystarting

avai | abl e 1H. j;nedol :”}{ﬁ;' us substituted (1Hindol 3 30
tancégg. e

yl sul fanyl)a Sxy I'C acids can be prepared in an anal ogues manner as
described for am noal kyl sul fanyl -i Hindoles (Zelesko et al. J. Med Chem

1953, 2 o P BB D B S e
hydrol ysiis afich heaeaitshly §olidg alcoho! or ketone, preferably in the presence of an organic or
inorganic base (potassitm carbonate, diisopropylethylamine or triethylamine) at reflux
‘temperature. Alternatively, the alkylation can be performed at a fixed temperature, which is e
different from the boiling point, in one of the above-mentioned solvents or in dimethyl
formamide (DMF), dimethylsulfoxide (DMSO) or N-methylpyrrolidin-2-one (NMP),
20 preferably in the presence of a base.

Amines of formula IV are either commercially available or known from the literature (e.g.
Oshiro et al. J. Med. Chemn. 1991, 34, 2014-2023, Oshiro et al. J. Med, Chem. 1998, 41, 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 a chemist
skilled in the art by an analogues synthetic sequence. Thus, key intermediates such as halo-
(2,3-dihydro-1H-indol-1-yl)alkan-1-one are prepared by addition of a haloalkanoyl chloride
to a 2,3-dihydro-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~



30 Septenber 2004 WO 01/49679 PCT/ DKOO 00728 16 Reduction of am de groups
according to method d) is nost conveniently performed waPePEmPR] £0iH4

al um nium hydride or alane in an inert organic solvent such as. e.g.

t et r ahydr of W@AY4%F? di et hyl ether fromO0 C to reflux tenperRETRKN008728

Acyl ation according to nmethod e) can be gsﬁrforrred by standard literature
nmet hods, e.g. coupling of amnes of forftula Q wth reagent of formula I X

b dar d il vk i ik Ol '
v standar damgakonsisiinslie, TRA ARYAbABRSeS Bt Gl ConBEb NP LERARLET S O

by use of c oxylic acids in conbihation wth coupling rea
e.g. di cycl Brcespd frienythe enrrespanding 1§-imfeled hyieduction of thei Hiiydodaiwitloagesodiuan of

an ester to ﬂ%gﬁ - Ng.-1 0 -net : rf.ar b tandard
literature E;r%{&ﬁo s ( a(fa%%ecgﬁg%l et&%gﬁé%%?@%%g%é%ﬁﬁ?xﬁe Resin
bound est er isgqunelites ewompetrinlly\amsitbleios dekcabeidn terlierhtoret Alkylatibg halbalkel- (See
e.g. Barn ety .. Lett. . 1996, 37. 3213-3218).. reduct i f the
Goubl o b il F%GP%"'P#PB?%gt%&}“??eéﬁe‘%zﬁ%*ﬁﬁf%m' pLICIR
hygr ogenat i t470at47A7pur mhggmem(e&oas {Hsmb)sdhgtha_liEﬁhfre anpafudireSet aR . O usidn_g
reduci ng agents c | gboric derivatives as produced in
i tu trom Nk 19 Fitron S8 08k Al e Faedaideons o ks mas of

t et r ahydr of akcgmtihEikyletidaxeen berehdl F0th kdwiihdang BIGH RS hIRMAs Sect i on
Melting points were determ ned on a Buchi B-535 apparatus and are

uncor r ect edMehopadbypyetal.of. fudiae GismadacclP8n6A 6@@&)&@ Topalkast sl dtMed. f r om VG
Bi ot ech, i lodg t t. i . I C i » ,El ner.
Spect ra }/\Ogr gﬂ%%tlg? ﬁ’e%ﬂg?it%@fs%g&o oopg?%f@%s' %P ilgﬁ%slg%h*'ﬁ’g' use of

ei t her el ecdibpdpmunolin?(lExohorande preprtied aodescritet] in BP-BItHR 250! ecul ar 25
wei ght information and the other set to induce fragnentation patterns. rH

NMR spectra were recorded at 250.13 MHz on a Broker AC 250 or at 500. 13
MHz on a Br WheredDRiXealilatiobettontivg dnehdds cp hat ¢)1ca) Be Péfddhedin two steps, e.g.

i or nol 1 cPRPURE F ERinRh A rbeRovYIE e freprt oF el YHEK IS ez motiodics.

The fol | pwi vig tied kiR addehleidR, Akested Eers vl By usb bEdatnoxdlic MR is batithaion
singlet, d=doublet, 30 t--triplet qg=quartet, qv-quintet, h=heptet,.
dd- doubl e d¥tfBceyplingireagspis sechtasies. dicyclphfxyhraghodiimide followed by reduction of the

resulting amide with Iithium aluminimm hydride or alane. The reaction can also be

performed by a standard one-pot procedure, e.g. by the use of reductive amination of amines

of formula VI/IV’ with aldehydes of formula VI/IX. Carboxj]ic acids or aldehydes of

20 formula VII are either commercially available or described in the literature. Thus, key

B intermediates have been described in the literature such as indanylatkancarboxylic acids

(Mukhopadhyay et al. J. Indian Chem. Soc. 1985, 62, 690-692 and Tanzka et al. J. Med.

Chem. 1994, 37, 2071-2078), substituted 3-(1H-indol-3-yDpropionic acids (Carbormelle et

al. Tetrahedron 1998, 39, 4471-4472) and (2,3-dihydro-1H-indol)alkancarboxylic acids

25 (WO 98/28293 and Ly et al. Tetrahedron Letis. 1999, 40, 2533-2536). Other substituted

(lH—indpl-S’-yl)aIkancarboxylic acids can be piepared by chain elongation 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 commercially available 1H-indoles. Various substituted (1H-indol-3-

30 ylsulfanylalkancarboxylic acids can be prepared in an analogues manner 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 alkyl
haloalkanoates and subsequent hydrolysis of the ester group.




quartet, tt triplet of triplets, rn=nultiplet, broad. NVR signals
corresponding to acidic protons are to sone extent onid%teRpte@Ber&Rd of
wat er in crywgdalddsie conpounds were 30 Septenber 2004 WO (F);de}ﬁx&ﬁ 0728

PCT/ DKO0100728 17 determ ned by Karl Fischer titration. For colum
chromat ography silica gel of type Kieselgel 60, 40-60 mesh ASTM was used.
Preparation_of internmediates 5 A Al kylati ng] reagents :

3- Chl or o- | - Redustign iof amide groppigaconiing) tpeshndhd) isgnest somierientleparfor2ed wdth

hydro-1-H i gagks afuiinith A L]?Enﬂ'] . . hydr of. £1000
1)6 m.) was jcioo_l ec?( domgﬁlt%;d%lggtg%o Ioviq'/gldlg %t;)grtg%}éc g(ggl E?'%cﬁ )c%’\'géreh%ﬁg%?" of
60 nin) of erdighylgthenfionf °C tomfbxdpnwpamey| chloride (55 g) in

tetrahydrofuran (400 nL). The mixture was filtered, and the renaining
sol ution was evaporated in vacuo to dryness. The residue was purified by

fl ash chrsomAtyigtiap hgcofdikgenmethed ley lcan be tpadferivd yasandhidiiteiit REtHdAS, &t | e
conpound as _a crystalline | t terial (3 .. The fallow ng conpounds -
were pr epar‘é‘H“pﬁﬂg 3% armey of %ﬂﬁe&m ‘Xlﬁt}ﬁ%‘?ﬂé"%ﬁ%‘l@ﬁ& by Asndard metheds) vig the

yl) butan 1- eibosfyliomrid, oBlodiddaevted dsterd 6iCyCus8 B8 cAtb&ie LAIRY tPinsbibh Qfinde 20
5 Brono-1|-(2, 3-di hydro-| Hindol -1-yl)penktan 1-one from 2, 3-di hydro-i1H

i ndol e and @Wﬁﬁﬁ%ﬁ@ﬁ%&l%&bﬂhm-ng two conpounds were
prepared as described in Benghiat et al. J Med Chem 25 1983, 26, 1470- 1477
3- (3 Bmmopropyl)-1Hindol e 3-(4-Bronobutyl)-1Hindole 30

3-(3-Chl Wi oiﬁh@gmﬂsidfqa@b{zgd ¢9uvETSign|of an ester to an amide according to method f) can be

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

15 ‘The reduction of the double bond according to method g) is generaily 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 sifu frorn NaBH; in trifluoroacetic
acid in inert solvents such as teirahydroforan (THF), dioxane, or diethyl ether.

20 Experimental Section

Melting points were determined on a Biichi B-535 apparatus and are uncorrected. Mass
specira were obtained on a Quattro MS-MS system from VG Biotech, Fisons Instruments or
on a Sciex API 150EX from Perkin Elmer. Spectra were obtained at two sets of operating
conditions by the use of either elecirospray jonisation or ACPI: one set to obtain molecular
25 weight information and the other set to induce fragmentation patterns. 'H NMR specira 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 dimethylsulfoxide (99.9% D) were used as solvents.
TMS was used as internal reference standard. Chemical shifis are expressed as ppm values.
The following abbreviations are used for multiplicity of NMR signals: s=singlet, d=doublet,
30 t=triplet, g=quartet, qv=quintet, h=heptet, dd=double doublet, dt=double triplet, dg=double
quartet, tt=iriplet of triplets, m= roultiplet, b=broad. NMR signals corresponding to acidic
protons are to some extent omitted. Content of water in crystalline compounds were

e



The conpound 5-cbl oropentan-1-ol (16.2 nL) was dissolved in cold 5

2,2,6,6- tetranethyl piperidine-1-yloxy (tenpo) in di chI?tﬂ'%‘?%?rl‘?QﬁrezqofﬂO m)
and cool ed down to OC with an ice bath. Potassium brom de (0.5 Min water,
24 nlL) was awoedid%and this was 35 foll owed by the additi onPCI/RKeYE7380rti on
at 5 C under vigorous stirring) of a sol 2i on of 30 Septenber 2004 WO
01/ 49679 PCT/ DKOO 00728 18 sodi um hydrog ncar bonate (24 g) in aqueous

3°C Tor 20 ritamieivy Rad iichd Whalih ol Rl SRt RRHY cHioloB TR LARY 1

extract ed wiG0a4eH60 imesh AFEMheasais¢200 nl), and the conbi ned orgam c phases
were evaporated in vacua giving 5-chloropentanal as a clear oil (16 g).
Subsequently, 5 5 chl oropentanal was suspended in water (100 nmL) foll owed
by addi ti on Pdepdratibh obindgineedididyydr azi ne hydrochl oride (19.5 g) and tol uene
(800 nL), and the mxture was stirred at roomtenperature for 15 nun.
Phosphorlé aci d (85% 100 ruL) was added and the m xture was boil ed under
reflux for 24hAnKeins ﬁéﬁgﬁlﬁ was cooled to-roomtenperature and the phases
wer e separ at ed. The organi ¢ phase was washed with saturated aqueous sodi um
10 hydrogencar bonate dr| ed (I\/gSOfll and evaporat ed in vacuo to yield an
orange oil . ki 4@ By flash chronat ography on

26 an orange ?‘“faﬁtmﬁ‘ﬁ@t’%fﬁf‘*‘@“mfwmé‘ﬁ@%e R

manner  1903-1¢k) St ceadtshidewn to510 °C Jollawedbyl the iddition Meﬁammad of 6Q amin) pf a|

and 4- fluoro I n

3-(3-i odoprop?'ﬁoxftg%@épe%f%%ﬁl’ﬁ@&g#g@ﬁgfm%%k’%ﬁﬁ'ﬁuoﬂoﬂ| r?d%??wﬁe&aﬁanol
(25 g, pr epaﬁlmtedaraﬂd dmaﬁ:h:gcsntqmonmhs evatmm‘ed benhcumtdjd:yneso’ﬂhaerec'mhe whs

Meal Chem 197¢ ?éﬂg m 6= ch% Lo 1 ndo angF .chl Orl.%e)
was di ssol v %ﬁap 0 ME&*% ﬁ?@dé’r & i fite
trietylam ne\;oﬁﬁpz,uﬂdﬁla)oryme;ﬂﬁwmm1@ure was cooled to 5-6 C foll owed
by the addition of a solution of methanesulfonic acid chloride (14.6 g) in

t et rahydriéf uran (100 nlL). The
The following compounds were prepared in a similar manner

4—Chloro-1-{2,3-dihydm-IH—indel—l—yI)butan-l-one
from, 2,3-dihydro-1H-indole and 4-chlorobutanoyl chloride

20
A 5-Bromo-1+(2,3-dihydro-1H-indol-1-yDpentan-1-one
R from 2,3-dihydro-1H-indole and S-bromopentanoyl chloride

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

3—(3-Bromopropy1)-1H-indole

3-(4-Bromobutyl)-1H-indole

30
3-(3-Chloropropyl)-S-flnoro-1H-indole
The compound S5-chloropentan-1-0l (16.2 ml) was dissolved in cold 5 mM 2,2,6,6-
tetramethylpiperidine-1-yloxy (ferapo) in dichloromethane (240 mL) and cooled down to
0°C with am 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




25 mxture was stirred at roomtenperature for 2 h, filtered and evaporated -
to dryness in vacua. The residue was dissolved in acetPreeRePPeet?*by

addi tion of ﬁ@(y jbodide (96.2 g), and the resulting mx WoqRoi | ed
under refl ux orngfa-’%. The m xture was poured onto brine an%?ﬁg ag]%eous

phase was extracted with ethyl acetate. Tige conbi ned organi c phases were
dried (MyS04), filtered and concentrated in vacua (38.2 g). The residue
(30 g) was ciedsg bedfogencaboniia@dn)|is wpheons deligDMBEchREBe (033 M, 500 mi) dhe

drop-w se t RERS . n 250 L) at C. The
resgl \tN: ?\g i x% ur & was S&H’?Wl%%é%g?ﬁi%%gq&ggsdwmﬁgﬁ?q%ﬁ&%ﬁga
ot hyl ot oy the combined oraan o ahase wae dr ¢ e Moo e T afed
i et ether, and.the conbi.ned organic se rie , filtere
and cgncent reé'f‘%&.ed i VRTEE YT "F‘ﬂ?rapf‘a“@a@aﬁ rﬁ%&haﬁé %ﬁgzs.“bse@)“?nﬂ?hé‘
resi due was diiciosnteas iwasmehdpendd G SRR Gept ef)efIRRMR4 QddidRb (& 4-

PCT/ DKO01007 SQHJ@Q %L and added a nixture of HO | nethanol resulting in a
combi ned sol Y e hydggehlgride (19 3@} machiolueng (R00mle), @pd theamixture wasd at

room t enper akines af RbmtemPeraid RPGY nbY. ﬁlﬁ@;%ﬁ'ﬁgg acia (8544, foo'L) R4 @g& ifpal 3

h. The solvent was renpved in vacuo, and the residue was dissolved in a
m xture of dpktuEg wagbeidad under 1elwe for 2Thelhegpinture wgs ndoted dogoga denspicraturedmdt

5t 0. g . Th
phase uas ex Bec vl el TR e oBI2SES MR P R EhBY pvedt RURE
conbi ned 10r gendiogepdadmeatendrinla@UgBONiank evisorated dvacao 16 WiEED&) ordngh tofit @lieand
ot anyarof dFult (BHSHL ) Wi, o Bl ot ot < cbpelpeiBye ae offiogeel | Wt
(11.6 g) in etiiytdcenbyithane | APt ROl i1 conlitimd eSaH drhdpd ofli(X4 g € Was boi | ed

under reflux for 3 h, cooled io down to 10 C and worked up by the use of an
equi val ent anount of water. The organic phase was dried (MgSO4), filtered

and concent rﬁeﬂl&ﬁngwﬁa@aﬁpﬂ%ugﬂp&mwﬁmgﬁ g) was dissolved in
tetrahydr.of uram (100" nL)" and triethylainine (3.9 g) and cooled down to 10 C

fol l owedidy the addition of a solution of nethauesul fonic acid chloride

(4.4 9) in 4ateabuinehY-AlorbAPritlidie The m xture was stirred at room
temeraturem%morat ed to dryness in vacuo. The residue
was di ssol vdibm f-chlvethere-i-ol imidefiudsgphehdhydreidne hiydrochlorillal (28.6 g), and the
resulting m xture was boiled under reflux for 3 h. The

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

20 The alcohol 2-(6-chloxo-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-1H-indole and
oxalyl chloride) was dissolved in tetrahydrofuran (300 mL) followed by the addition of
trietylamine (17.7 mL). The resulting mixture was cooled to 5-6 °C followed by the addition
of a solution of methanesulfonic acid chloride (14.6 g) in tetrahydrofuran (100 mL). The

25 mixture was stirred at room temperature for 2 h, filtered and evaporated to dryness in vaeno.
The residue was dissolved in acctone followed by addition of sodium iodide (96.2 g), and the
resulting mixture was boiled under reflux for 4 h. The mixture was poured onto brine and the
aqueous phase was extracted with ethyl acetate. The combined organic phases were dried
(MgSOy), filtered and concentrated in vacuo (38.2 g). The residue (30 £) was dissolved in

30 dimethyisulfoxide (DMSO, 200 mL) 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 k, cooled
down to room temperafre and poured onto brine. The aqueous phase was extracted with
diethy] ether, and the combined organic phase was dried (MgSO,), filtered and concentrated .
in vacuo to yield crude intermediate (22.5 g). The residue was dissolved in methanol (750




m xture was poured onto brine, and the aqueous phase wa xtract ed W t h
tetrahydrofuran. The conbi ned organi c phase was dried mber4Q0¢er ed
and concentrated in vacuo (17.4 g). 20 The foll owi ng conpound was prepared
in a siml|awoesaer 4- (1 ndan-1 yl)butyl nethanesul fonate PCEMKO/00728

4- (i ndan-1-yl)butanoic acid prepared as descrl bed by Mukhopadhyay et at J
Indian 25 Cr7iem Soc. 1985 62, 690-6921? 1 4-Bromobu 1 3,4-dih ' olio 2 1

-one A susp u | oil)
O o DL SO AR B SRR S bR I

addi ti on of Bl smincthareh Tk niixtére B3 sﬂnb&atrrmqmtenqierab:r&fotﬂ}hdﬂﬁm(eﬁ%y@baﬁng

di met hyl for 1 sultln ure was irred at room

t enper at ure C% %ﬂ%&}t’(ﬂl%l&v%gﬁﬁ 3P, %tﬁ?ﬁeﬂﬁu‘?)‘i”asl 4-

di br omobut anasc(me&zin ginmmrdbfm&mbthéﬁhﬂ&*ﬁeﬂﬂ‘lie%bﬂltﬁ:kbﬁﬁmﬁwds@ﬁﬁm #lrodg Of
20-40 C. The reactloggmxture ﬁs stirred at roomterrperaturefor 30 mn

and. evapor afsmperaire fx 70 migpod R M5 S6P @EWEEPRW%WWW and

extracted %ﬂ&hﬁaﬁﬁ&otﬁﬁ@tﬁﬂﬁdleﬂﬁ%mm&@&ﬁﬁmﬁqﬂ% évasﬁ(gavﬁ%ﬂ 49679
PCT/ DKO4/ 00728 20 or gani hases were washed wi th wat er and brine, treated

with char cobine drpb@MgSQ diltered snd cangemieiedirwadun (182 go Thenissidveswes dissalyedi |

g1 vi hg the. ry EHAbUBRLE 00T 368 AR afcb RPla Sglion PEGRIETTEMATS © D

6- Chl or o- | Hteitabiydrofran|[(H6010fnal?). Theresiting midwte Wascbalsdpoden dflug fail Igcoeledt i ndol e

(15, L 9 A Sk e S ARl (0 o2
under stirr pmewmmﬁqmsm); fiered ahd dsqhedmatedlﬁomb gmag)arhermlﬂuer(s%) Wwagind
e DO o el A RS LY S i o & 0, ™)
was cool ed ENowea8y t‘t@rﬁﬂﬁﬁaﬁ Uf £schitidn DF inkBahRallfoMid 8:id chloride (4.4 g) in
. tetrahydrofiran (50 mL). The mixture was stirred at room temperature for 2 h and then
15 evaporated to dryness in vacuo, The residue was dissolved in 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 tetrahydrofuran.
The combined organic phase was dried (MgSO,), filtered and concentraied in vacuo (17.4

)

20
o The following compound was prepared in a similar manner

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(1H)-one
A suspension of sodium hydride (6.8 g, 60% dispersion in mineral oil) and dimethyl
formamide (200 mL) was kept at 20-30 °C followed by the addition of a solution of 3.4-
30 dihydroquinolin-2{1H)-one (25 g) in dimethyl formamide (100 mL). The resulting mixture
was stirred at room femperature 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 at room temperature for 30 min and evaporated in vacuo. The
remaining oil was poured inio ice water and extracted with ethyl acetate. The combined




di et hyl ether (discarded). The aqueous phase was added di et hyI et her (100
nL) and ethyl chloroacetate (10 nL), and the resulti ng%wsaiereengdd4stirred

at roomteneoataasre for 16 h. 15 The phases were separ at egersighohdiss aqueous
phase was extracted with diethyl ether. The conbined organi c phases were
collected and dried (MgSO™4). The suspen5200n was filtered, and the organic

phase was to dr s..to give_a brown oil (18. The oil was
di ssol ved |ﬁ§?ﬁ§ﬁ§% Y’%W%?&W 8%35@3 Tipg, dreaied “’tl‘ihrfiiﬂl@?a'a‘g!?dl@rfgﬁ@ﬂb@ﬂ

wat er (50 ndvhapanied zrpﬁidwsrhﬂfeﬁiﬂﬁig rifledd %ﬂ;ﬁh xldine was
boi | ed under f.l U i) and 20 cool g to r%gﬁﬁfcgrr?pﬂer |u:§'g&u% [#)‘fli

the mixturé %‘hfﬂfé’ﬂ% ébg’tvﬁlgéh‘?lm!ﬁﬁoﬂﬂ@“@(ﬁélaﬂ@@ﬂﬁﬁg)hydrochl ori de acid (I
M. Water was added (100 mi), and the agueous phase was extracted wth

et hyl acetalFe The conbi ned organi ¢ phases were dried (MgSO), filtered and
evapor at &d FnAgylatiae reaggutse the title conpound as an oil (12.3 g). 25
Preparation of the conpounds of the invention Exanple 1 1 3- 4- 2,3
Dichloro heny | i erazin-1- 1 -1- 2,3-di dro-1Hindol i- 1 ro an I-one A

m xture of wﬂbﬁ—mﬁ@wﬂa@ﬁ@eﬁmzi ne, hydrochloride (8.0 g) and

t assi | i xt U f but mL d
oty S RPARRE ot Hiniqle foh o il Bitiea 1620 ot geoled Hadioeachn of
3-chl or o- |{mﬂmrﬁﬂmeduykm aaiﬁﬁonloﬂa)mﬁaaaﬁoh:ﬂa%néémﬁot %@@ séﬁw ng

oil.ed u reflux for 40 h and filtered enal n

m xt ur e, g ﬁ,ﬂ
organi ¢ %ﬂfg A F‘E}“E?Dy%'?%"fqﬂiegét rogpdiempopaturesfor 2yhsand themevapoatediial vvas‘
col |l ected vlam;oftblgfeaﬁgm ft 157-.158 -C. ‘
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21 4H); 2. 0(°ﬂ1f0r2 51:@@0 mmWﬁdlérdmnteﬂb&mlﬁe&ﬂmt&Hth 95
(t, 1H; -5y % é (d, 1M
VS e 4k \/\.4?a 24@&%&@1 1{1% g“’g’g ppE as 4 %s%‘ﬁ%"p%‘ﬁ% @b ity wna ltis
>1/ I ]( 273( 2, 3;?11"?%3@9:;5@ mpmmq;mgm?amﬁdgﬁue% xto 166/ t@ﬁlgerature for 16 h.
Chk,Qr, ' drochl ori de an
di i sopropyl et ﬁ’y am[wne %’%&% E‘?‘i‘i WP&W&?“’%‘S%&%@ to
45 C fol | comtiinbd otgamchﬂsd‘slme thtllected and dried 0O4). The tered,
4-chl oro- I--éﬁis di h(}’ ro-1 Hindol - % yI )butan(hlag%ng (6.s7uspf)m.sm'ln'kfva3ﬁ1
e o o Was evapo, 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
hydrochloride acid (1 M). Water was added (100 mL), and the aqueous phase was extracted
with ethyl acetate. The combined organic phases were dried (MgSOQy), filtered and
evaporated in vacuo to give the title compound as an oil (123 ).

25 Preparation of the compounnds of the invention

Example 1

3a, 3-/4-(2,3-Dichlorophenyl)piperazin-1-ylJ-1-(2, 3-dikydro-1H-indol-1-yl)propan-1-one

A mixture of 1-(2,3-dichlorophenyl)piperazine, hydrochloride (8.0 g) and potassium
30 carbonate (15 g) in a mixture of butanone (50 mL) and dimethyl formamide (5 ml) was

heated to 50 °C followed by the addition of 3-chloro-1-(2,3-dihydro-1F-indol-1-ylpropan-

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 crystallise, and a white crystalline material was co]lecte&

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




resulting mxture was heated at 100 C for 6 h, cooled to roomtenperature
and poured into water. The aqueous phase was extract e@%?ﬁiefﬂb%’%ﬁ et her,
and t he conbi ned organi ¢ phases 10 were dried (MgSO™4), filtered and
evaporated wows@s® to give a black oil (14.2 g). The oil roaoxoenywal | i sed
from acetone, and the formed crystals were recrystal Ilsed from et hanol to
give a white crystalline material (3.8 g3l M 134-136 C. 'H NWR (CDC13):

(i ,oor); . B e0zidy, 45%593998”‘@353135 &2%%5&13 eS¢ Gy

8.25 (d, 1123, 7%(41;1111),%18»7(35(!@)2}1)3830(&3&) NIB@n/z 404 %3, 3

Di chl orophenyl ) pi perazin-1 yl]-1--(2, 3-di hydro-1Hindol--1, yl)pentan-I|-one
A mxture of 1-(2,3-dichlorophenyl)piperazine hydrochloride (8.0 g) and
di i sopropy! g6,y ﬁ@ichzbﬁo %Qr o.msndmr suthfa-ﬁoﬁec

foll db
yIO) pg\r,:?aﬁ Ionngﬂf'QI%I g’f T%3WQHWIWWN@YWMQ eﬂg Onder raedl ux

for 40 h an rﬂﬁ%ﬁ
crystalli Se&ioh%;ﬁ:?feﬁlai‘ﬂe |(1 ?JIPI I ne rra?erl \A‘/%se?o )e\cg?‘gd]e%tg&fl I trat i on
and washed foliowed by dtendditios. 08 @ﬂom{zammmﬂ-wm@@w gl The- 1. 70

605 (1, 1+JrugoRpihesas Rebist g 199 3o G copigf oS ot mppbun ot 1)

(d, 1H). g VSwhater Théfi@e@ﬁﬂ-ﬁﬁaseﬁi&xuﬂ&aiwﬁﬁéif?gl étbd:hrl m&:ﬂngcomhﬁmdurmic\qmasbs
r n r i. erazi.n-1-. 1-:1-.2,
B a7 o101 "t Cotes P Aot and Ghported i 1209- g 20, 1o al

hydr ochl orlﬂr@sapﬁtalﬁsm@cbmﬁaaadmehﬁsﬂﬁé& #ete ivdd) fedih @fimhelne. Mo
119-121 C. H NVR_(DVSO-d6) : 1. 75- I-% 2l 35- (.(,1 J? 2.55
(304 S ogive 8 Whitharysling ragterigh (.8 o) M 1p4- 136 16 THANMR @DCIgH§-90-7 (el

1 7.10 ﬁ,q 14k1- HERD 61 -1
8H)10 (d, (. 24 %0 mﬁk&gg% ﬁﬂ%}%jeopﬁt’ Zr%e? ﬁéng ﬂ%%d@hgﬁ)?g i
PCTI DKOO/ OOTQQ(QQH) 710472  Hhehal). ppeiz 418 (MEH), 299, 228, 188.

, 3-di hydfso | Hindol-1 yl)l~utan-1-one

1¢, 5-/4-(2,3-Dichlorophenyl)piperazin-1-ylj-1-(2, 3-dikydro-1H-indol-1-yl)pentan-1-one
A  mixture of 1+2,3-dichlorophenyDpiperazine hydrochloride (8.0 g) and
diisopropylethylamine (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-yDpentan-i-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-ds): 1.50-1.70 (m, 4H); 2.30-2.65
(m, 8H); 3.00 (s, 4H); 3.15 (, 2H); 4.10 (t, 2H); 6.95 (t, 1H); 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)piperazin-1-yl]-1-(2,3-dihydro-1 H-indol-1-yl)butan-1-one

from 1-(2-chlorophenyD)piperazine, hydrochloride and 4-chloro-1-(2,3-dihydro-1/-indo}-1-
30 yi)butan-1-one. Mp 119-121 °C. '"H NMR (DMSO-dg): 1.75-1.85 (m, 2H); 2.35-2.50 (m,

4H); 2.55 (s, 4H); 3.95 (s, 4H); 3.15 (t, 2H); 4.10 (t, 2H); 6.95 (1, 1H); 7.05 (t, 1H); 7.10 (d,

1H); 7.15 (¢, 1H); 7.20 (d, 1H); 7.25 (, 1H); 7.40 (d, 1H); 8.10 (d, 1H). MS m/z: 384 (QMEI),

265, 188.




from 1-(3-chl orophenyl ) pi perazi ne, di hydrochl or| de and 4-chloro-1-(2,3-d
ydro-I Hindol - 1-yl)butan-lone. My 102-107 C. 'H NWR ([ﬁ%@ﬂ&temberl%ﬂé 1. 85

oH): 2. 2. 45-2. 55 61-1): 3.10-3. 20
(2T1);H%s 75 (%304%%6%’16 85 (d, 1H): 650 (s, ?111) 5 6. 95 E{”"C"f"ﬁf?""'”"#”loﬁt

IH);7.15-7.25 (m 2H); 8.10 (d, 1H). MS mpz: 384 (MH), 265,188. Exanple 2
2a, |- 3- 2,3-Dichloro h 1 i erazin-1- | ro 1 2,3.-dih dro-1. indole, 10
hydr ochl or i d& 4{4f# Grouipheriylipipendaipelt-yIiid-(2,3-ddhodfyo-Ibsndold pdiblte-Ti one

t et r ahydr of | d f
i un ¢ FUR G Brop Sy Dgipcar BB SRR 0, ehaero L B Sy B 18 s,
15 mn. To um‘l)butm;ammeMpam@mm 1corHHc1ﬂMR MS‘D‘H'&I.Z B-08% tth,ozm@a@sydr,)zm,

P el anycr of PUE7-Toiia: 5 R0 el Glo & S B B O 6 180 650 ety
resul ting meob eHYES10® IENEA15-0125 3@, P07 8ab (& 18), MBGn/tIwRa (M 263, fdg. r oom

tenperature. The reaction mxture was quenched with water and sodi um
hydr oxi de (28% and filtered. The organi c phase was evaporated to dryness
in vacuo, ?fheztitle conpound was precipitated as the hydr ochl ori de
salt and recrys allised fromethanol (3.8 g). M 214-226 C. 'H NWR
(DVBO- d6) : 2. 05- 2. 20 (m 2H) 2.95 (t, 21D; 20 3 10-3.35 (in, 8H)
335350(14 i 6 b 2 0 )

1H); 7.20 (W A : —

271, 132. 10Th@drad:lilomdmg corrpounds were prepar ed in a sini I ar manner 25

2b, 1-{4_- |,
2, 3- dl{ hydro hFhuJF 1'"'%55%%5@ lgq?@prﬁ%f%%‘lgpn @néetgﬁ%#o@m@qﬂ)&t@epaﬁq.' .
%Dyw's]oé ) BepEon ek b dohieh B8 olafbiim (AR & ) i Eyarotaih
s m 2H),

3.05 (F\L??H)%”S *C exerslymin. Tp ﬂ!eslm?st“r 32 sehlj%l?n, 0@1%)3 {46(25?(3&1(-' Ommhﬁﬂyl)ﬁ 55
t, 1 Prakin- - 16 .
Eﬂz A|_f|)04 ( ), 2815}@117(4 @%6 13“;11!}5910‘(:1,1 ylﬁg%l‘aﬂ 1&](35?&?%?]] en er azi n- 1-
| en 1- 2153- wahadded.at &ﬁqnmcﬂileeofﬁ;l@%c'ﬁhmesdengamxwpmcmaomeﬂﬂ AD679

PCTI DKCGO Oozgtigthen for 2 h at room temperature. The reaction mixture was quenched with water and
sodium hydroxide (28%) and filtered. The orgamic phase was evaporated to dryness in
vacuo, and the title 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 (t, 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 (i, 1H); 7.10 (d,
1H); 7.20 (d, 1H); 7.30-7.40 (m, 2H); 11.45 (b 5). MS m/z: 390 (MHE+), 271, 132.

The following compounds were prepared in a similar manner

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

2¢, I-{5-[4-(2,3-Dichlorophenyl)piperazin-1-ylJpentyl}-2,3-dihydro-1H-indole,
hydrochloride




23 from 1c, 5-[4-(2, 3-dichlorophenyl)piperazin 1

yl]-1-(2, 3-di hydro-1 Hindol -1 yl)pentan-i- one. M 219-328ertember 240s
(DVBO-d6) : 1.35-1.45 (nE, 21);1.60-1.70 (m 211); 1.80-1.90 (m 2H);
2.95-3. 05 (mwoadm9e78. 10-3. 30 (R1, 811); 3.40-3.65 (m 6H) PCEMEB/E2E, 21);
7.05-7.25 (Tn, 311); 7.30-7.40 (m 2H);1.,1.20 (b s). M5 mz: 418 (MH),
299, 188. 5 2d,1-{4 [4-(2-Chl oropheny_ I)Eﬁperazm 1 yllbutyl}-.2, 3- d| hydr o

L1 A B s RO sk LA AR\ BF o oo

(DVBO- db) :  bn&5Mp 28922 18. 'HMMR (DESOLY:H . 151 .42, )2H); R6BD7Q (m, 275 1.80-3.900 (¢,

2H); 3.05 30, 6 t,
11 7,00 ( (o Fi29%5 b 22 Mllkp 0 g 346 i gEE 5 Sy 7053y
1H); 7. 45 ( dm, 3H);.7.305 .40 @i, 2BF01 1(A0 k). MSrh/z: 4187@MH-2299, 188.L4 (3- Chl or ophenyl
I iperazin 1 yl]bufyl}-2,3-dihydro-IHindole, oxalate from le,

4-[4-(3-c?1| orophenyl ) piperazin 1 yl]-1-(2, 3-diydro-I| Hindol-1-yl)but

n-1 one. ﬂfp]—ﬁ%—?ﬂ@'hﬁrophﬁglﬂwm%l}—i3%&:‘069:[-411(2913 &B)afe 1.65-1.75

(m 218); 2. 85 (t @0[) ; (t, 211);
3.40 (b’ s, % 4<(a<= p}aens@psara@m i-yljg1-(2- Gy ey BAndol | YBbwar-+-008' ( m
41D; 7.25 éNM?J . Y/

Di chl oroph(en -[4-(indan-1 @ : EE %) %gﬁggr@z?ﬁgq@xgﬁ £%£ﬁn%%?se

1- (2, 3-di chl3cﬂ0cﬁ3 yﬂ?ﬁa(t,p?éi)aiilﬁﬁis ﬁ B3Ot BH)xfe5(((d, BDg$.5atdlH); 7.00 (¢, IH),

i ot pyt ¥ oo Pol T * SUSS i
4- (mdan 1 yltydutyl 25 net hanesulfonate (3.5 g) in nmethyl isobutyl ketone

(10 M.). The resulting m xture was boiled under reflux for 5 h and reduced
I n vacuo. The product was purified by flash chromatography on

silicagel ( eltzu,ten?-pm%tmﬂzoa&@%)pﬁa@ralgwe;gjﬂaﬁdﬁz Mﬁwﬂfaiﬂ%lgigolehﬁ?ﬁ bsequent |y
was preC| prtate as at e a
(DVED. d6) . Foms. 16.qd-LAcaobiptoppeaypinsmarta: i 3 iiuytio- Yrioh 1 SR 1-oryp-
2. 20-2 30 (Wip 3117 TR @mg@@) 1581% @02t 415y M s Y s 3. 20
2.95 (t,2H),3£)0—320(m 6H),330(t,21-1),340(bs 4H); 650(d, lH),éSS (t, 1H); 6.85
(d, 1ED); 6.90-7.05 (m, AH); 7.25 (t, 1H). MS m/z: 370 (MHH), 251, 174.

Example 3
20
3, 1-(2,3-Dichlorophenyl)-4-[4-(indan-1-yl}butyl]piperazine, oxalaie ,
A mixture of 1-(2,3-dichlorophenyl)piperazine, hydrochloride (3.5 g) and
diisopropylethylamine in a mixfore of methyl isobutyl ketone (50 mL) and dimethyl
formamide (5 mL) was heated to 60 °C followed by the addition of 4-(indan-1-yI)butyl
25 methanesulfonate (3.5 g) in methyl isobutyl ketone (10 mL). The resulting mixture was
boiled under reflux for 5 h and reduced in vacuo. The product was purified by flash
chromatography on silicagel (eluent ethylacetaie) 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 (mn, 2H); 2.75-2.90 (m, 2H); 2.95
30 (t II-l); 3.10 (¢, 1H); 3.20 (b s, 8H); 7.10-7.15 (m, 2H); 7.15-725 (m, 3H); 7.30-7.40 (m,
2H). MS m/z: 403 (MH).




211). M5 nfz: 403 (MH). 30 Septenber 2004 WO 01/49679 PCT/ DKOO/ 00728 24
Exanple 4 4, 6-.Chlora-3-(2(4-(2,3-rlichlorophenyl) pi pella3¢rientben 40p4

yl sul fanyl } e, oxalate A solution of (6-chloro-I HW
yl sulfanyl)a%golh%q?m d (1.75 g) in tetrahydrofiuan (30 5 X Z"“é’ﬁded

car bonyl dum dazole (1.2 g), stirred at rg@mterrperature for 30 mn and
cooled to 5 T. To this mxture was added 1-(2, 3-dichl oropheoyl) pi perazi ne
(1.8 g) di sdxampledin tetrahydrofuran (20 M), and the resulting m xture
was stirred at roomtenperature for 2 h. The m xture was poured into

wat er, and the aqueous phase was extracted with ethyl acetate. The

conbi ned or Qam(mqméafe-[m3dﬁdmoﬁmﬁﬁ@aaﬁﬁ-1xyq@g@lsamy§w@ﬁmQﬁcame vacuo
to 10 give agnh qil. (3 ectedtothe sanme reactron
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et hyl acet at e/ lgPt ane 5:1), to give an_ Qi he title conmpound was i sol ated

as the oxalcaeled © - Tp this myxtirgmyay added 4 423-dichlpraphny Dpsoasne (18 slisolysd ( m
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compound were conbi ned and evaporated

49: 49: 2) . Frac n| n p

in vacua. %7‘5-1251 ?%ﬁﬂ"écgt OB MR (BMRQ)e): @ﬁ% P tme 8y WP as a
whi t t | t

nydr ochl ori o8 “Hftm”‘i@ A 2B e e P PRl S0 e 8. 160y,
2.75 (t,¥ 25&)111)@43911%43 ),@PL182. 3. 40 (t, 2H); 3.60 (d, 2H); 7.00 (t,
1H); 7.05 (t, 1H); 7.15 (d, 111);

Example 5

Sa, 3-{3-4-(2,3-Dichlorophenyl)piperazin-1-yllpropyl}-1H-indole, kydrochloride
20 A mixture of 3-(3-bromopropy1)-1H-indole (1.19 g), potassium carbonate (1.4 g) and 1-(2,3-
dichlorophenyl)piperazine (1.27 g) in anhydrous acetonitrile (10 ml) was boiled under
reflux for 5 h and cooled to Toom temperature. The mixture was added silicagel (7 g), and
the solvent was evaporated in vacuo. The compound was purified by flash chromatography
on silicagel (cluent: ethylacetate/heptane/iriethylamine 49:49:2). Fractions containing the
25 compound were combined and evaporated in vacuo. Recrystallisation from acetonitrile 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 (4, 1H);
7.25 (s, 1H); 7.30-7.40 (m, 3H); 7.55 (d, 1H); 10.90 (b s,‘IH); 11.40 (b s, 1H). Ms m/z: 388
30 (MHB.

The following compounds were prepared in a similar manner

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




7.25 (s, 11TJ; 7.30-7.40 (m 3H); 7.55 (d, 1H); 1090 (b 11.40 (b s,
1H. Ms mz: 388 30 (M#). The follow ng conpounds mer@%?é%’ﬁ? c?qoﬁ a
simlar manner 5b, 3-{4-[4(2. 3-Dichloro h| i erazin-1- | yy but

hydr ochl or i dWO3W48a&ht enber 2004 WO 01/ 49679 PCT/ DKOO/ 007 2 PCTAKOD{0HFS

1- (2, 3-di chl or ophenyl ) pi perazi ne and 3-(4-bronmobutyl)-1H indole. M
121-122C. 111 NWR ( DIVBOd ): 1.45-1.55 (zzﬁ 211);1.65-1.75 (in, 211)

t, 211); 2. '
(557100, B s s SRkt B 8 7 f%ﬁ“‘%‘ 50
(d, 1H); 10. M@Ms@idk}IMSﬁ(m,ZHMqsw(mamﬁﬁz_@,_ﬁﬂ(b@@@,?m3
Do Or 8 hene X BEIEE hfin) o Jph 009 . ey 1100119 6 ool 7980 &, 2m; 735

3-( 3- chl or opfdo tiE); ﬁs&(ﬂJm);wTﬂ—Eblsptﬂj.MsmeWBC. 1H NWVR

(DVBO-d6) ;1. 75-1.85 (m 211); 2.30-2.45 (t, 21); 2.45-2.60 (m 211); 2.70

(t, 211):°3.00 (b s, 411); 3.35 (b s, 211): 6.85-6.95 (in, 111); 7.05-7.15

(m 111) 7. 2@3(;3,[4.*(2,3)%31&051:&91);7 %ﬁmyﬂﬁﬂo]y}l}ilﬁoﬂzﬁ)l;o—(IHdﬁdolé- FI) Ms m& 406
(ML1+). 2 3 DI chl oraphenyl ) pi perazin-I yI Jbut

fuoro- | Hi ndg?lslw(# pdchlorephenybipinerasme ghd #r{d-s4 ?rsswazlaﬁeﬂuamlﬁ indole. Mp 147-
3- (4- chl or obyj ]

(Dl(vscf 4)0r1045 55 éi g;%éjdgjowg 19&5?@ [k! ; %32?19{\&\&2312160(%2 }%
"15 411); 2. 65211):30 (b s, 4B): 335 (b ss2H 6 §-696($5116)J GO57AS5 (wy 1H); 7.29.(3,0

(i 508 ef oSk e 8s ofs Il Moaddol, L0 2 00 B T 2

yl] prOpyI }-111-indole from 1-(2, 3-dichl orophenyl ) pi perazi ne and 6-chloro
3- (3 iodopropyl . G 9 . 2.55 (t, 211);
2.65 (b s, 4F¥F 8202 (m 211); 7.10
(d, 111); 7. ﬂ&nﬂr@g-dlmloraﬂ]i&hyl)ﬁp%ﬁéand3|=ﬂ)l—ych17>t&ﬁtyﬂ)d5~ﬂﬁdr)3»1ﬁm&5le (Mp347-1H) .

Ms mlz: 422
z . 148°C "H NMR (DMSO-dg): 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 (s, 1H); 7.25-
7.35 (m, 4H); 10.85 (b s, 1H). Ms m/z: 420 (MH+).

5e, 6~-Chloro-3-{3-[4-(2,3-dichlorophenyl)piperazin-1-yiJpropyl}-1H-indole
from 1-(2,3-dichlorophenyl)piperazine and 6-chloro 3-(3-iodopropyl)-1H-indole. 'H NMR.
20 (CDClLy):1.95(t, 2H); 2.55 (1, 2H) 2.65 (b s, 4H); 2.80 (t, 2H); 3.10 (b s, 4H); 6.95-7.05 (m,
2H); 7.10 (d, 1H); 7.10-7.20 (m, 2H); 7.35 (s, 1H); 7.55 (d, 1H); 7.95 (b s, 1H). Ms m/z: 422
= (MH+), 424.

Example 6

6,1 —{{~[4-(2,3—.Dichlorophagrl)p;perazin-1 -yljbutyl}-3,4-dihydroquinolin-2(1 H)-one
The free base of 1-(2,3-dichlorophenyl)piperazine, hydrochloride (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 resnlting mixiure was
boiled under reflux for 10 h. The mixtore was filtered hot and purified by flash
chromatography (cluent: ethyl acetate/triethylamine 100:4) giving the title compound which
was precipitated as the hydrochloride salt (2.5 g). Mp 234-235 °C. 'H NMR (DMSO-de):



(MH), 424. Exanple 6 25 6, 1(4j4-(2,3 Dichl orophenyl)ploperazm I

yl T hurl }-3, 4-di hydr ogui nol hx-2(1. -one The free base of30 September 2004

1- (2, 3-di chivoo egpieeray| ) pi per azi ne, hydrochloride (6.0 g) wasimiwiaied by
the use ethyl acetate and aqueous ammoni a. The renmining oil was dissol ved
in butanone (500 nL) followed by the ad#tion of potassium carbonate (9.7

, dth Xt t ed fl t t . To thi I Xt
s added 5 1351 B 200: 195458, Ging t?;%c%%‘m%%era @R P 057020 @ WDone
7.9 bt 494 d
e LU for 10 R e o b o f T ear oo et odf B0y T3 LIy PG FRote!

chr omat ogr apiy /A {hm, Z2DhiA-3%be)- éﬂ%ﬂ#‘ﬁ@@ﬂ\ﬂ{zﬂn ne 100:4) givi ng the title
conmpound which was precipitated as the hydrochloride salt (2.5

234-235 C. 111 NVR (DMSO-d6): WD 01/49679 30 Septenber 2004 PCT/ Di(OO/ 00728

26 1.5551. Ezample 211); 1.75-1.85 (m 211); 2.55 (t, 211); 2.85-2.90 (m
211); 3.05-3.20 (in, 41); 3.25 (t, 211); 3.40 (d, 211); 3.55 (d, 211);
3.95 (t, 211); 7.00 (t, 111); 7.15 (d, 111); 7.20-7.30 (m 311); 7.30-7.40
(m 211); 117QB-Kﬁzﬂﬁcwroﬂm%aﬁrdﬁ%wJE%mpmz 3-dftydro-1H-indoi-1-

3-f4-(2, 3- Da@hl oroBhenyI)pl perazin 1 ylr .1-(5-tluoro-2,3-dihydro-H Wl - | -
yl propan 1 propanoyl chloride (1 g in 10 m dry

di chl or onet B@Biethopsanagiihibride (hg ﬁldﬁl@d&m&&netﬂ&eﬁvwaﬁe&wﬁﬂ%ing&@f 19
Wang resin &Rapp pol ynere Ioad| ng 95 mmol /g) in 10

di chl or oifet FdA& WERsiPR ok &W: éa&ir%l @@EW@SW&%%W&?W@ midey
m xture Wasdwﬁlbfoh{eggng\@ﬁmﬂg afg%l{% (%‘ngﬁr g‘tok;glgthgg 'allﬁlfé' eﬂlew%t}gsd

with dry dichloronethane (6 X

1- (2, 3- di chetsredptvemjaty gt peomn enmperapize, Sittsopdi and| washed Wlth daly ;hchmmhzuel(é x
cont o 1019, M9 PROBNEA L AT RS T B AR e e
t o room t enpantaniog eliisopoyiethyl amine (5 equivalents) was added to the dried resin and the
15 mixture heated to 70°C for 3 hours. The mixture was cooled to Toom temperature and the
resin washed with dry acetonitrile 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-
fluoro-2,3-dihydro-1H-indole (3 equivalents) in dry acetonitrite (5 ml) and the mixiure
agitated 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 XI.. Further purification was performed on a PE Sciex
APT 150EX instrument equipped with TonSpray source and Shimadzn I.C-8A/SLC-10A LC
system. The 1.C conditions (50 x 20 mm YMC ODS-A with 5 pm particle size) were linear
gradient elution with water/acetonitrile/trifluoroacetic  acid  (80:20:0.05) to
25 water/acetonitrile/triftuoroacetic acid (10:90:0.03) in 7 min at 22.7 mL/min. Fraction
collection was performed by split-flow MS detection. Purity was determined by integration
of the UV trace (254 nm). The retention times RT are expressed in minutes. '
LC/MS (m/z) 422 (MI+), RT = 2.49, purity: 70.57%

30 The following compounds were prepared in a similar manner

_ b, 4-[4-(2,3-Dichlorophenyl)piperazin-1-yl]-1-(5-fluoro-2,3-dikydro-1H-indol-1-yl) butan-
1-one: LC/MS (m/z) 436 (M), RT =2.58, purity: 96.23%




resin washed with dry acetonitrile and di ehl oronet hane and dri ed._A
solution of ALC13 (1.1 equivalent) in dry acetonitril 630( F?W'j"b%a%ooédded to
the resin followed by a solution of 5- fluoro-2,3-dihydro-I1Hindole (3

equi val ent s)womLeseys acetonitrile (5 m) and the mxture agiistediher 3
horns. The reaction was quenched by addition of 2N NaOH (1.2 equivalent),
20 filtrated and the product purified by27sol i d phase ion exchange

chr omat ogr ap C 232 XL. Further
purificati o= 2 - gihygrortHfudal 1y .
with |onSprayomowmmd)mmiathGa%§k%ls@%s%C system The LC
conditions (50 x 20 nm YMC ODS-A with 51 particle size) were |linear
gradient elution with water/acetonitrile/ttifluoroacetic acid (80:20:0.05)

to 25 wat er FRCEYNM, S Diditdrbphch b RRRET - RBI Aafydo 3D dBbidh Dy -Fopart 227

mJmin. Fraction _collection was frred Dy spirt 10w ivb getectron.
Purity was (ieﬁﬂérwfh@(ﬂyy)ﬂ&@giﬂiﬁ'ﬁnzdéfpmw9%r ace (254 m). The
retention tinmes RT are expressed in mnutes. LOM (mz) 422 (M), RT =
2.49, purity: 70.57% 30 The foll ow ng conpounds were prepared in a simlar
manner 7b, 78, 4--2(3PDEhloreptiakdlpinereivyl-yipil @ adikydrd-1 Hisoljuinblin-2-yl)-butan-1-

fluoro-2, 3- 436 (M), RT = 2.58,
purity: 96. %@%éﬁ(@%gﬂ%éﬁdﬁ/%‘%éw/ DKCO/ 00728 27 7¢c. S - 4-
2,3Dichloro 1 erazin-I- -1- 5- uoro-2, 3-di droIH-lndoI-I- 1 ent an-

| - one: IE)FCéIV[; y : .
4-(2,3y h POEP = 4 .
1) - propan 5@%@5&&45 fﬁ'ﬁ—@%ﬁmﬂﬁg% 43, puri ty 72.99% 7e, 4-
4 2,3 DichlégFoh | i erazin-1- di dro-]Hiro olin-2- 1-butan-1-
one: LCIMS (m 2z) 432(M—|+) RT = 2.49, purlty 81.86% 10 715f4(23

Di chl or o- ph%gyj. 4- YA "
y1l) - pent an- t-ohe Cr VB (xn/ A4 6V R St "
4-" 2- Chl or o LIE/MSi(més) 379 MELH), RT1= 2.29,3udty: EZ@%H—l ndoI 151 ro an-1-one:
LC/I\/B(ml;) 370 (M), RT = 2.29, purity: 92.49% 15

8b, 3-[4-(2-Chlorophenyl)piperazin-1-yl]-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-Chlorophenyl)piperazin-1-ylj-1-(2,3-dikydro-1H-indol-1-yl)propan-1-one:
20 LC/MS (w/z) 370 (MH+), RT = 2.33, purity: 81.15%

84d, 5-[4-(3-Chlorophenyl)piperazin-1ylJ-1-(2,3-dikydro-1H-indol-1-yl)pentan-l-one:
LC/MS (m/z) 398 (MH+), RT = 2.41, purity: 96.58%

25  8e, 3-[4-(3-Chlorophenyl)piperazin-1-ylJ-1-(5-fluoro-2,3-dikydro-1H-indol-1-yl)propan-1-
one: LC/IMS (m/z) 388 (MEH), RT =2.37, purity: 92.8%

81, 5-[4-(3-Chlorophenyl)piperazin-1-ylj-1-(5-fluoro-2,3-dikydro-1H-indol-1 -yl)pentan-;l-
. one: LC/MS (m/z) 416 (MH), RT = 2.45, purity: 96.43%

30
8¢, 3-[4-(2-Chlorophenylipiperazin-1-yl]-1-(5-fluoro-2,3-dikydro-1H-indol-1-yl)propan-1-
one: LC/MS (m/z) 388 (MH+), RT = 2.33, purity: 93.11%




8b, 5-[4-(2-Chloropherryl)piperazin-:i ylJ I-(2,3
di hydro- | Hindol -1yl)pentan-lone: LG MS (mz) 398 (MHA0 Sepferaber 20p4
purity: 70. Mﬁ%‘ 4- ( 3- Chl orophenyl ) pi perazin-1_

1957 79

ylJ-1-(2, 3- 1H i ndol - 1-y1) propan- | -one: 20 LC/ M5 (rﬁ/”z‘foo{”"@s(M%)
RT = 2. 33, purlfy 81.15% % 8d, 5- 4- 3-4hloro 1 . erazin-l1- | -1- 2,3-di
uo-1Hindol-1- | entan-lone: LCOM (mz) 398 (MI+), RT = 2.41, purity:

96. 58% 25 S8B.-4- M—(ZSC’EbiaphmDpimeﬂ-ﬁ}-ll{S—ﬂuorb-z Mzh}%dfﬂ;ﬁoﬂ]-yl)butan—]—

Srz"sf%f'é'f”d"'"L@%ﬁ%@%@ﬁﬁﬁ,ﬁ% beBiohs. oo 2 ai L

dro-I Hindol-1I- entan-1- one: LC/I\/IS(niz) 416(|\/R+) RT = 2,45, purity:
96. 43% 30 8& 3- 4 2-Chloro h 1 i erazin-I- -1-_5- uoro-2,3-d

dr o- | H i ndoPk PL413-Chloxaphenylipiperazin] ‘ﬂ'ﬁwimﬂ'lmum@-z:y&maﬁﬂmet y:
93-11% 3G Sg, 390 AVOROLL 0/ 00728 28 8h, 4 4- 2-Chloro
h 1i erazi n@?lqgwl 8 §ivﬂl}oro 2, ﬁr%713’('?ﬂ(:}{?(cj:g-il%)ngndol -1- 1 hutan-1- one: LCI M
(mz) 402 (MH), RT:243 purlty 89. 76% 8i ,

3-[4-(3-Chl g eaV-h )LD her A , ; 1i_hy, ..i aui nol i,n 2

yl } - propan- N i = %8j ,
S[4 (3 ChLGﬂ@SAﬂﬂZpZ@dH&ZRT#ZW pu}'xty@QS&?%l hydro IH-| soqw nol i n- 2

y)-pentan-lone: LCIMS (mz) 412 (MH+), RT = 2.37, purity: 95.37%- . 10
8k, 3-]-4-(2-Chioropheriyl}Pfperazin-1 yilL-1-(3,4-dihydro-I1H isoquinolin 2
yI} pr opsn- 8k, p[:ﬁ(z-mbf@hé@t)pz)aefa% INEEY3, 4 Bhydro2l Bdsoqiomblin--yl) Dropris-81, 4-
4- ZChIoroh%u ra=-| - 3, 4-di _dro- IH-|so urnolrnZ- I butan-T-one: )
LC/ MBS (1l z) 2% d(l’t@%@/z)?’ﬁe"r@ﬂii)aé@“ A7 nugity: 845540, 15 9a, 1- (2, 3 o
D hydro-1Hindol -1 y1) 3-j4-(l-fluora phenyl).piperazin-1 yl]gropan-I|one:
LOMS (mz) 354 (MH), RT = 2.14, purity: 91.64%

81, 4-[4-(2-Chlorophenyl)piperazin-1-yij-1-(3, 4-dihydro-1H-isoquinolin-2-yl)-butan-I-one:

LC/MS (m/z) 398 (ME4+), 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-Dikydro-1H-indol-1-y))-4-[4-(2-fluoro-phenyl)-piperazin-1-yl]-butan-1-one:
20 LC/MS (nv'z) 368 (MHH), RT = 2.24, purity: 76.25% .

9¢, I-(2,3-Dihydro-1H-indol-1-yl})-5-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pentan-1-one: . J
LC/MS (w/z) 382 (MH+), RT =2.22, purity: 87.9%

25 94, I-(5-Fluoro-2,3-dihydro-1H-indol-1-y1)-3-[4-(2-fluoro-phenyl)-piperazin-1-yl]-propan-
I-one: LC/MS (m/z) 372 (MH+), RT = 2.22, purity: 76.87%

9e¢, I-(5 -Fluoro-2,3-dikydro-1H-indol-1-yl)-4-[- 4-(2—ﬂuorq-phenyl)-piperazin-1 -yi]-butan-1- -
one: LC/MS (m/z) 386 (MH+), RT =2.31, purity: 86.01%
30 .
A, I-(5-Fluoro-2,3-dihydro-1H-indol-1-yl)-5-[4-(2-fluoro-phenyl)-piperazin-1-yl]-pentan-1-
one: LC/MS (m/z) 400 (MH+), RT = 2.31, purity: 97.52%




9b, 1-(2,3 D hydro-1Hindol-1_yj)-4 [4--(2 fl uora phenyl FE)era2| n-
yl]-butan-1-one: 20 LCIMS (nz) 368 (M), = 2.24, %ﬂ.ng? tgmb %2%4% 9c,
1- 2,3-:Dihydro-IHindol--1 _yl} 5 [4-(2 fI-phenyI) pi perazin-1 vyl
pentan- - | - oM@ OPEPNS (ml z) 382 (M), RT = 2.22, purity: r8T/pRM/@HsId, |-(S
Fl uoro 2, 3-di hydro-1Hindol-1 yl) 3-[4- (g quoro- henyl )- perazin-1 yI]
pr opan- 1 one: LCI M5 (niz) 372 (M—|+) RF= 2. 22, purity: 76.87% 9ee, 1-(5
B 2t z L G RN ) RS
91:,1-(5 FI]u(‘:‘/ﬁ%s'-e ,@%ﬁz {; : rr?dblpmlltyy?‘tﬂ%M (2. luora- phen-,yl)

pi perazin-1 yl]-pentan- I- one: LOMS (mz) 400 (MH), RT = 2.31, purity:
97.52% 30 Septerrber 2004 WO 01/49679 PCT/ DKOO/ 00728 29 99, -14--(2,4 Di
uor o- henyl )l@ﬁdéﬁ&ﬁﬂrﬂamﬂmwam-@-yw—(maahy&ampfnaaanyubuwaﬁz-anéC/ WS

m 37 ]Mjﬁas 4, 7 4 4- 2,4 D - h 1-
farasl)n I-g ( (@?GMQ%L}Q?&? glf%%‘"t an-1-one: 5 llfcé/rﬁ/B (ﬁ1nz) 386 (

El +), RT:229 purity: 79.75%09i, S 2,4 D uoro- hen 1- erazin-l- 1-1-

2,3,di dro-g , ] RT=2.29,
purity: 99.756% : 4 Yi)pé ope:2, 3-di
dro-1H mdcﬂCMS&n/k))AwOQDﬂH-),]R'pang 99@5«7@ 390 (M—|+) RT = 2. 27 purity:

87.99% 9k, 1-(3,4-: D ro-lHts uinolin 2- 1.-4-4- 2- uoro- h 1- i erazin-I-
1 one: LC/I\/S(rrIz) 382(M—I+) RT=222 purlty 87.75% 15" 9 |- 3, 4-
dro-| Hij80 95 nf2 . . :
(' z): =396 , 29 —tHo
erazin-| - M@sfﬁimﬂeﬂmfmlp}ﬁﬂmaﬂ@,&r—mwm|wm% LG VB (mz) 385 (h
+), RT = 2.22, purity: 87.01%9n, 5- 4- 2,4-D ro- h 1- azin-1- 1-1- 3, 4-di
dro-1His inolirr 2- 1- entan-

9k, I1-(3, 4—Dihydro—IH-zls'oquinoliu—2—yD-—4-[4-(2-ﬂuoro-phenyl)-piperazin—]—yl]—butan—l -

~ one: LC/MS (m/7) 382 (MH+), RT =2.22, purity: 87.75%
15

9], 1-(3, 4—Dihydro-1H-isoquinolin—2-yl)—5—[4—(Zﬂuoro-phenyl)—piperazin—]—yl]-pentan—]-
one: LC/MS (m/z) 396 (MH+), RT = 2.22, purity: 85.52%

Im, 3-[4-(2,4-Diftuoro-phenyl)-piperazin-1-yl]-1 -(3,4-dihydro-1H-isoquinolin-2-yl)-
20 propan-l-one: LC/MS (m/z) 385 (MH+), RT = 2.22, purity: 87.01%

m, 5-/4-(2,4-Difluoro-phenyl)-piperazin-1-ylj-1 -(3,4-dikydro-1H-isoquinolin-2-yl)-pentan-
d-one: LC/MS (m/z) 414 (M), RT = 2.31, purity: 87.84%

25  10a, 3-f4-(3 4-Dichlorophenylpiperazin-1-ylJ-1 -(2,3-dihydro—1H—fndaI—] “Yl)propan-1-one:
LC/MS (m/z) 404 (MH+), RT = 2.47, purity: 76.03%

10b, 4-[4-(3,4-Dichlorophenyl)piperazin-I1-yl]-1-(2,3-dikydro-1H-indol-1 ~yiibutan-1-one:
LCMS (m/z) 418 (MHH), RT = 2.58, purity: 99.32%

30

10¢, 3-/4-(3,4-Dichlorophenyl)piperazin-1-yl]-1-(5-fluoro-2,3-dihydro-1H-indol-1-
Ylpropan-I-one: LC/MS (m/z) 422 (MHY), RT =2.52, purity: 80.99%




|-one: LCIMS (mz) 414 (M), RT = 2.31, purity: 87.84% 25 . 3- 4- $,4
Di chloro h erazin |- 1-1- 2,3 dro-1Hirrdol-1- | ro an-30$gRiembera0d (m 2)

404 (M), 7, purity: 76.03% 1Cb, 4- 4- 3,4 Dichl razin-
1-1- 2,3 dro- ?Hyll’? oI--I- 1 butan-lone: LC M (ni/z) 418%%‘%@0'&? =

2. 58, purlty 99.32% 30 10c, 3- 3,4 Dichharo h 1 erazin-1- 1 1- S uoro-2,3
dro-IHindal-I- 1 o an- I-one LOMS (mz) 422 (MH#), RT = 2.52, purity:

80. 99% 30 Sdfdehite(3, S-Oichlorowhenn)pisesin- P@Yﬂaﬁo@di@m@aﬂ - Byuirdiin-291]-propast-

Di chl or ohen H | nolin-2 yl) propan-

| - one: N%E?T%WMWH#?U?%S%%J 3 %83, 3106 10e, 5-(44 (3,4

Di chl oro henyl ) pi perazin-1 yl]-1-(3, 4 di hydro 1H i soquinolin-2 yl)-pentan-
5 1-one; LC/5( ) ) . : 8 79% Pharnacol ogl cal .
Testing 10 F R £ & -Igprian

vel | - r ecagniisag: BOM$@i:fzﬁM69I mﬁnd&z B’i@uh@sgmywe as fol | ows:

| nhi bition of the binding of [3HIYM 09151-2 to human dopani ne D4 receptors
15 By this nethod the inhibition by drugs of the binding of [3 Al YM 09151-2
(0.06 nM to nenbranes of human cl oned dopami ne D4z receptors expressed in
CHO-cells is.determned in vitro. Method nodified from NEN Life Science
Products, | Aharmaeolegi¢calJlesting a certificate PC2533-10/96. The results are
given in;ghe following Table I as |ICS-val ues. 20 Inhibition of the binding
of [31Spi perone to human Da receptors By this nethod the inhibition by

drugs of th&hbimdbmgldfssﬁitheﬁmmmiqﬂ)w&e%etedwmmmeﬂ-ﬁbommmndlﬁmﬂe
dopam ne D3 -y %eressE)ﬂo‘%WQ CHO-cells is determned in vitro. )

Crc as

Inhibition of the binding of CHIYM-09151-2 to human dopamine Dy receptors

15

" By this method the inhibition by drgs of the binding of [PHJYM-09151-2 (0.06 nM) to

membranes of human cloned dopamine D, receptors expressed in CHO-cells is determined
in vitro. Method modified from NEN Life Science Products, Inc., technical data certificate
PC2533-10/96. The results are given in the following Table 1 as ICss-values.

20
Inhibition of the binding of [‘1'H]Spiperone to human D; receptors

By this method the inhibition by drugs of the binding ["H]Spiperone (0.3 nM) to membranes 3
of human cloned dopamine Ds receptors expressed in CHO-cells is determined ir 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.

TInhibition of binding of "H]Prazosine to rat alpha-1 receptors
30 By this method the inhibition by drugs of the binding of [jH]Prazosine (0.25 uM) to 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



25 Method nodified from-MacKenzie et aL Eur. J. Pharm™ Mt. Pharm

1994, 266, 79-85. The results are given in the foll ow n&&@qﬂtgmger :fcﬁ)ﬁl b| tion
of -bi nding of [3H] Prazosine to rat al pha-1 receptors 30 By this nethod the
i nhi bition lwoadyisgw of the binding of [3H Prazosine (0.25PCKpKIgoELPhA- 1
receptors in nenbranes fromrat brain is determned in vitro. Mthod
modified fromHyttel et at. J. Neurochéeh 1985 44,1615-1622. The results

are given | Wals MQW@J—Q-M
PCTI DKOO/ 0)728%&"%. A ) 3 3. 310059 #12. 83. 0110
1 $3910160 00922997 TeZ [I50I733aT. 83168 zp)ozd TIP% ZCT822390 Z2dI. 247031
2el1l.61740 B8116. 8- 3% 4500404800 5a2. 22| 8410 Sb141 11570 5¢3. 96, 8960
5d8. 61. 072 Se27989470 2.8 3.0 1100
' 1c 39 10 160
id 0.92 20 97
le 21 50 17
2a 1.8 - 31 ' 68
2b 12 3.1 10%
2¢c 18 22 : 190
0 2d 1.2 4.0 31
" %e 16 T 20
3 i1 6.8 3%
4 500 40 4300
5a 22 2.8 410
5b T L1 570
5¢ 3.9 6.8 960
5d T 86 1.0 720
Se 27 93% 470
6 16 1.8 43
. Ta % 3% 38%
) b 53 5% %
Te 61 92% 45%
7d 6.0 85% " 44%
Te 10 94% 31%
K 26 95% 34%
8k 8.0 73% 92%
81 4.0 8% . T4%
9%k 9.0 92% 69%

Table 1: Binding Data (IC5q values in nM or as % inhibition of binding at 100 nM)

The compounds were also tested in in the following test:



6161. 843 7a2573%38% 7b5365%6% 7€6192%15% 7d6. 085%14% 530034%1% 7#2695984% -
8k8. 073992% 814. 088%4% 9k9. 092%69% Tabl e 1: Bi ndi ng e GReC o es in

nM or as % iwbielddstoon of binding at 100 nM The conpounds pPefBkalsst €St ed
inin the followi ng test: 30 Septenber 2004 WD 01149679 PCT/ DKOO/ 00728 32
I nhi bition of the binding of i3H] SpiropeBs2dol to DZ receptors The conpounds
were tested with respect to affinity for the dopam ne D2 receptor by -
determning their ability to inhibit the binding of [3HIJ-spiroperidol to D2
receptors b){nhibﬂionﬁ)fmbﬂdj]@fofmgﬁoﬁi(ﬁifoﬂ%r%@éﬁch& 1985, 44, 1615. In

ee

general, the conpounds of the inventi'on have b ound to have high
affinity forfhecopmatnis warer testedhvtbsreaprgt o pHityefoD3he dommtine D), Ebeptor by

conpounds h . hERKn; finity for e _dopani.ne D2 receptor., 10
One | morta?%ég%ﬁjg?t S o%b @é}@%@lﬁ%{téﬁ ea#’folégg of lﬁﬁM@&@d@?ﬁorﬁ@é’t%? al
hypot ensi on metledwi{ Hyitgl dt abih Meubalik. 1985,0@n1613] venous pressure due to

dilation of small capacitance vessels. This effect nmay further be
acconpani ed by a decrease in cardiac output. Certain conmpounds of the

i nvention haw geiiddsl, ther nadhy : ' e
& tdiso aﬂﬁﬁgﬁv&fuoﬁ%‘vé‘?aeaﬁ ka(m&%yha%%tk%l %@% 2t

adrenergic .al pha-_Il-receptors which inply a | ow propensity
orthostaticd R4 resRpiorsand dopargipe D gewsplopo Thel sompouads bavewniih weanor m

ser ot oner gi %ﬁgw@é&pmﬁ%gp{;ﬁ 5- HTI A
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One mmportant effects of adrenergic alpha-1-receptor blockade is postural hypotension

resulting from a fall in central venous pressure due to dilation of small capacitance vessels.

This effect may further be accompanied by a decrease in cardiac ontput. Certain compounds

of the invention have the further advantage of having only very weak effect at adrenergic
15 alpha-1-receptors which imply a low propensity to cause orthestatic hypotension.

Certain of the compounds interact with central serotonergic receptors, such as the 5-HTi,
and/or the 5-HT 24 receptors and/or they act as 5-HT reuptake inhibitors.

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

25
The phaumaceutical 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 be used, and any pharmaceutically acceptable carriers, diluents, excipients or other additives
normally used in the art may be used.



and/ or the 5-HT2& receptors and/or they act as 5 HT regft ke iphibitors. 20
Accordingly, the conpounds of the invention are consi det%eeRIE®PE 29G4 t he
treatment of psychosis including the positive and negative synptons of
schi zophreniwpopidsecti ve di sorders such as generalised arpdraigeoger®r der,
pani ¢ di sorder, and obsessive conpul sive disorder, depression, -aggression
cogni tive disorders and dyskinesia i nducé¥ by treatnent with L-dopa
conprising. 25 The pharmaceuti cal .conposit.ions of this jnvention or those
whi ch ar o ey EREEVadhq sompoungy (of B YO 4 ARSI, iR Y ege form
adm ni st er ecbolttindipysaiil totnpbinfs iDaH Buoundsf BE@TN1G0 100l Yy 1 n the form of

tabl ets, capsul es, powders, syrups, etc., or parenterally in the form of
solutions for injection. For preparing such conpositions, nethods well
known i n t heripf ihtalBily3@bsB & Hally 1Pl rahpe JFbbIREESIL 508 sy 2AE GRRL ABfeRibly
carriers, diluents, excipients or other additives normally used in the art
may be uséd.abow OSkie39mef thowiiveesmapgund efthe prgntior00 100728 33 Conveni ent |y,
t he conpounds of the invention are adm nistered in unit dosage form

cont ai ni ng said conpounds in an anmnount of about 0.01 to 100 ng. The total
dai |y dose iKorusiatiomExamplése r ange of about 0.05 -- 500 ng, and nost
preferably 5 about 0.1 to 50 ng of the active conpound of the invention.
Formul ati on Exanpl es The pharnmaceutical formulations of the invention may
be prepar ed The phammweaiticalfaimulations dbthe ifventionithsy tepgrepatedibyexsaventicnal mathodd S
may be prepared by m xing the active ingredient with ordinary adjuvants
and/ o‘f'l\,dilpue‘ﬁgl?aé%d subsequent|ly conpressing the mxture in a conventi onal
t abl et'ti ng machi ne. Exanpl es of adjuvants or diluents conprise: corn
starch, potato starch, 15 talcum nagnesium stearate, gel atine, |actose,

guns, and t Heor| REplendpblstsieay be) RcRaTeds by mixigothe  aptie inggiiony Wile@rdmsEy such
pur poses  SUCH;@snts Un@Af 'dlehts H@\eé%vﬁl%gtﬁ% g@ﬁ?&?&ﬁﬂg’ikﬁe\/ b Cin a UBiiveRfforkdf €d

provi ded that”they are conpati bl active ingredients.
., tabletting machine. Examples of adjuvants or diluents comprise: com starch, potato starch,

15 talcum, 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, sterilisation of the solution and filling in suitable ampules or vials. Any
) suitable additive conventionally used in the ait 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 30 mg
30 Hydroxypropylceltalose ' 24 mg
Microcrystalline cellulose 192 mg
Croscarmellose Sodium Type A 24mg
Magnesium stearate 0.84 mg



Solutions for injections may be prepared by dissolving ctiv
i ngredi ent and possible additives in a part of the solc\‘tpr;%p%?rgberﬁﬂoécti on,
preferably sterile water, adjusting the solution 20 to degi nme,
Steri|isati SHOSHBIE <ol ution and filli ng in suitable anmpu ée‘g’sg?"y‘@{"‘% s. Any
sui tabl e additive conventionally used insjthe art may be added, such as
tonicity agents, preservatives, antioxidants, etc. Typical exanples of

reci pes for2)he fcFabldtatdntaniog 0.5 ez offacivet doorpoamdcabeniated|ab thadree Dase30

1) Tabl ets containing 5.0 ng of active conpound cal cul ated as the free base:
Compound of formula. 15.0 ng Lactose60 ng Mai ze starch30 ng

Hydr oxypr opyl cel | ut}aﬁ@auﬁémoﬁﬂmipcryst al li na},gﬁllgl ul 0sel9. 2 ny

Croscarnel | ose Sodi um Type A2.4 ng Magnesi um st earat e0. 84 ng 30 Sept enber .
2004 WD 01/49679 BeP$ko0/ 00728 34 2) Tabl #-2Mgontaining 0.5 ny of active
conpound gal cul at eggAs ddén free base: Conpoupdlsgfs formula | 0.5 ng Lactose
46.9 ng 5 Maize starch 23.5 ng Povidone 1.8 M crocrystalline cellul ose -
14.4 my Croscar mefPpydenesodi um Type A 1.8 ny 1?@@nesi um stearate 0.63 ng 10

3) Syrup contai ni nggReE ik biiide 144mg
| Croscarmellose Sm_iimh Type A ., 18mg
Magnesium stearate 0.63 mg
10 |
3) Syrup containing per millilitre:

, Compound of formula i 25mg
15 Sorbitol 500 mg
Hydroxypropylcelinlose 15mg
Glycerol 50 mg
Methyl-paraben ' 1mg
Propyl-paraben 0.1mg
20 : Ethanol 0.005 ml
Flavour 0.05 mg
Saccharin sodivm 0.5mg
Water ad 1 ml

25 4 Solution for injection containing per millilitre:
Compound of formula I 0.5 mg
Serbitol 5.1mg
Acetic Acid 0.05 mg
30 Saccharin sodium ' 0.5mg

Water ad 1 ml



Conpound of forrmula i 25 ng 15 Sorbitol 500 ng Hydroxy. | cel | se 15
mg dycerol 50 ng Methyl-paraben 1 ng Propyl -par aben%gg&ﬁﬁgﬁb@'qhanol

0.005 M Flavour 0.05 ng Saccharin sodiumO0.5 ng Water ad 1 m 25 4)
Solution for injection containing per mllilitre: Conpound of forrmula I 0.5
mg Sorbitol 5.1 mg Acetic Acid 0.05 ng 30 Saccharin sodiumO0.5 ng Water
ad 1 mM 30 Septenber 2004 35 Patent Clains 1. A halogen substituted
4-phenyl -1 - pi perazinyl derivative of foggula | R R2 -W N (CH2).,-X-Q b2
Xx m5 wherein Wis C, CHor N, and the dotted |line emanating fromWwW

i ndi cat es Patepbldimshen Wis C and no bond when Wis Nor CH Rl and R2 are
i ndependently sel ected from hydrogen and hal ogen, provided at |east one of

R1 and k2 is a hal ogen atom 10
1. A halogen substituted 4-phenyl-1-piperazinyl derivative of formula I

X—0Q

/ \ W\" N—(CH,)q
Ra/ — L /
O

5 wherein W is C, CH or N, and the dotted line emanating from W indicates a bond when W is
C and no bond when W is N or CH;

JRI and R? are independently selected from hydrogen and halogen, provided at least one of R!
and R?isa halogen atom; ';
10
R’ is selected from hydrogen, halogen, Cy.¢-alkyl, Cz.s-alkenyl, C;.¢-alkynyl,
trifluoromethyl, C, s-alkoxy, aryloxy, aralkoxy, hydroxy, amine, Cy.¢-alkylamino, di{Cy.4-
atkyl)amino, nitro and cyano

15 nis2,3,40r5;
X is CHp, CO, CS, SO or SOy; and

Q is an optionally substituted 1-indolinyl group of formula
20




R3 is selected from hydrogen, hal ogen, C.6-al kyl, C2_6-alken

C2-6-al kynyl, trifluoromethyl, C, -6-alkoxy, aryloxy, a%@#%‘gﬁ%',hérh%ﬁm%xy,
am no, Cl.6-al kylamno, di(Cl.6- alkyl)am no, nitro and cyano 15
nis2,3,4or5, Xis CH2, CO CS, SOor S@; and Qis an optionally
substituted 1-indolinyl group of formula 20 R 1) 30 Septenber 2004 36
wherein R4, R5, R6, R, R8 and R9 are igglependently sel ected from hydrogen,
hal ogen, trifluoromethyl, nitro, cyano; Cl.6-al kyl, C2-6-al kenyl,

C2-6-al kynyl, Ci-6-al koxy, Cl.6- alkylthio, Cl.6-alkylsulfonyl, hydroxy,
hydroxy-Cl1. 6 al kyl, am no, CE-6-al kylam no, di (C1_6 5 al kyl)am no,
acyl,amn 5 nCh? $.am I

f_6-al kyl %%hfeﬁlg{g}g} blériéfﬁj ?%ﬁkaﬁm“gﬁ’%ﬁ@%%ﬁ%&%&&@ﬁ% halo8 addi tion salts
t her eof . mﬂ@.ronmﬂwbmpmm@na&w&vln@n-ajkwaﬁm-alkmbﬁemlkmy, gnd R2 are both
hal ogen. . C i -l W80 el NaRiandig re both

chl oro. 4.a§‘2(m§%f§ggﬁﬁgﬁg?§%’r gjl;cﬁé){:;l'?l‘lo);d f?ngtibi'lﬁﬁk%Lﬂq\%\’/nerei’ ﬁ‘%ﬂg’dof m%- R2is

hal ogen5ar*’i‘H‘YD%n%@%mgcaWHylogﬁﬁKYW@Pﬁb%h@éund according to claim4
wher ei n Ragidcs RliR#&Rcarfbnyr; A cOmpound according to claim4 wherein Rl is
hal ogen. 207. A conpound ateor di ng to claim1l wherein RL and R2 are

i ndependerind gnysiéiteeprtpmiersand spjciddigfomsas thedafor o. 8. A conpound according to
claims 1-7 wherein Wis N 259. A conpound according to clains | to 8
wherein X is CO or CH2.

2. A compound according to claim 1 wherein R' and R? are both haiogeu.
10
3. A compound according to claim 2 wherein R! and R? are both chloro.
4. . A compound according to claim 1 wherein one of R and R? js halogen and the other
/ is hydrogen.
15
5. A compound according to claim 4 wherein R? is halogen.
6. - A compound according to claim 4 wherein R is halogen.
0 T A compound according to claim 1 wherein R! and R? are independently selected from
hydrogen or chloro.
8. A compound according to claims 1-7 wherein W is N.

25 9 A compound according to claims 1 to 8 wherein X is CO or CH;.

10. A compound acccording to claim 9 wherein the 1-indolinyl group is unsubstituted

or substituted with halogen.

30 11. A compound according to claim 1 wherein R® is hydrogen or R? is attached in the

para position on the phenyl ring.

12, A compound according to claim 11 wherein R® is halogen.



10. A compound acccording to claim9 wherein the 1-indalin u
unsubstituted or substituted with halogen. 30 11. A co%?p%‘%iﬂ C%}O&I ng to

claim1l wherein R3 is hydrogen or R3 is attached in the pars p05|t|on on
t he phenyl ring. 12. A compound according to claim1l wherein R3 is

hal ogen. 30 Septenber 2004 37 13. A pharmaceutical conposition
characterised in that it conprises a congeund of any of <clains 1 to 12 in
a therapeutically effective anount together with one or nore
pharmaceutically acceptable carriers or diluents. 5 14. Use of a corrpound
of any of 18} ai #wpharmaeputical fammositien qiﬁemwj#r&ed wrthat gfcompnsssl compontd ofizge bl |n t he
t r eat ment

schi zophr ecﬁ%lgﬁéﬁp g’?:!tl ?lsllg |1%g¥ g&rc {s]&gaﬁn(% eylgrn‘@?lgq ,g@&le ﬁ@%ct%ﬁ c%l sor der
pani ¢ di scdeespiable aamers osiloents ve conpul si ve d| sorder, depression, aggression,
cognitive disorders and dyskinesia induced by treat ment with L-dopa. 10

5 14.  Use of a compound of any of Claims 1 to 12 for the manufacture of 2 medicament
useful in the treatment of psychosis including the positive and negative symptoms of
schiiophrenia, affective disorders such as generalised anxiety disorder, panic disorder, and
obsessive compulsive disorder, depression, aggression, cognitive dlsorders and dyskinesia
mduccd by treatment with L-dopa.

10



