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4-Phenyl-1-piperazinyl, -piperidinyl and -tetrahydropyridyl derivatives

Field of the Invention

The present invention relates to a novel class of halogen substituted 4-phenyl-1-piperazinyl,
-piperidiny! and -tetrahydropyridyl derivatives having affinity for dopamine Dy receptors
and D receptors. The compounds of the invention are considered useful in the treatment of
certain psychiatric and nemrologic disorders, including psychosis.

Background of the Invention.

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
the dopamine and/or the serotonin system, are known in the art.

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

7\

A—N N——(CH}——Ind

/

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
be useful as apxiolytica, 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
affinity for the dopamine Dy receptor subtype.



Abstract: The present invention relates to substi - tUt%ﬂ%ﬁ ; 04
4-phenyl -1 - pi perazinyl derivatives having formula (1),°WReFEPRFI% ¢ cH
or N, and thgoQ@eudeesl | i ne emanat- ing from Windi cates a bpggpebginég/is C
and no bond when Wis Nor CH Rerr] and R err] are independently
selected from hydrogen and hal ogen, provjded at |east one of R err] and
Rlerr] is a halogen atom X is CHerr], 0, S, CO CS, SOor SO[err]; and Q
is a group gp-RBosNLSM feldiesié Setiafifekitddfk havihSthe BHnufh Or S when the group Q
is attached via an N atom and any of its enantionmers and acid addition
salts thereof. These conpounds have high affinity for D err] receptors. 30
Sept enber 2004. WO 01/49679 PCTI DKOO/ 00728 1 4-fPhenyl -1 - pi perazi nyl,

-pi peridinyl and -tetrahydropyridyl derivaRhyes ielqﬁof the Invention The -
present invention relates to a no cl a al ogen substituted
4-phenyl -1 - pi perazinyl, 5 -Qgpg(¥3r2§ trghydropyridyl derivatives
having affinity for dopam ne D4 necepfors D3™\ eceptors. The conpounds
of the invention are considered useful in the ment of certain

psychi atric and neurol ogi ¢ disorders, includiny pgchosis. Background of

the Invention. 10 US patent No. 3.188.313 relafes to certain 1-(l-, 2-, and
3-indol yl al kyl ) pi perazi nes, which are said t® have CNS depressant and
tranquillising effect. @her conpounds related to the compounds of the
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serotonin system are knqQwn_in e art. Thus,  EP-Bl-4 , clai ] o

conpounds vk i ormsl-ewlﬁn eltt sibetiiad 5t qioupss The spmpesnds pindny|

group, Whicho Ry sh¥er, g 4hsehiok dh® dreMatd i 6 Remists, Phrtivl agonisB6: antapdhiBitYat this
receptor. Certain of the compounds are said to possess activity at 5-HT, receptors.

‘WO 98/08816 also describes oxindoles, which are said to be psychotropic drugs, and the
application contains data showing the activity of certain of the compounds at the D4 receptor.

Pharmazie, 1997, 52, 423-428 describes N-[3-(4-aryl-1-piperazinyl)alkyl] derivatives of
10 indolin-2(1H)-one, quinolin-2(1H)-one and isoquinolin-1(2H)-one and their receptor
affinities at the 5-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
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ol | - 20119 Pager Ymiind iipf B REASRla 1o U et BTt fffork na%sdﬂfhe. :

recept or af f745,879aad Ial’t-l(llﬂﬂ)&m#ﬂlie.én ghotvntid possestahfipsychetizpiotential (Mansbackpe

2. = ant agurlPHRRoRE: 199, s WA A8 Hfeiever et Fasbeenrpora dahafée?f
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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
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Phar macdf . 1Rggnacad, EJ%@M@G %a%éiﬁ 165AtCorE¢queut.ly, anmgmshc properties of
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D4 receptor agonists or antagonists, nay have beneficial effects against
psychoses. 20 Dopami ne D4 antagoni sts may al so be useful for the treatnent

of cogni ti BopaefineD] szohikerHave Also Béenadomﬂk“r&tfw@hﬁrxﬁmwdr@gﬁenl%& hrex®r 84.
It has al‘so een suagg:ested hat dop m ne Egg_g aqgronl sts maybe userul to

reduce d He'-eat nent of Parki nson' s
di sease vmth L-dopa (Tahar et aI. Eur. J. Pharnmacol. 2000, 399, 183-186).

According to the present invéntion, a novel class of dopamine D, 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



Dopaii ne D3 receptors also belong to the dopanine D2 s m. |y, of
receptors, and they are preferentially located in |i nb%g‘?%a%gﬁrg%ﬂ t he
brain (Sokol off et at. Nature 1990, 347, 146 30 151), such as the nucl eus
accunbens, where dopam ne receptor bl ockade has been associated with
antipsychotic activity (Wllner Int. Ognical Psychopharmacol ogy 1997, 12,
297-308). Furthernore, an elevation of the |evel of D3 receptors in the
l'imbic part of schizophwréni c bgains has been reported (Gurevich et al.
Arch. Gen. Psychiatry 199%, 54/ 225- 32). Therefore, D3 receptor

ant agoni sts may offer the tial n effective antipsychotic 30
Sept enber 2004 4 therapy of .fhe e “ﬁr%ii% ram dal side effects of the
cl assical antipsychotic Y ic*lQ‘ prismar i "?’"Ex"_é(r_t"‘[‘ heir effect by

bl ockade of Dz receptor®( er et Psychophar macol ogy 1998, 135,
1-16; Schwartz et at Brain Research.Reviews 2000, 31, 2y7-287). 5 Moreover,

D3 recept . ts.hLn.a.slight stinmylatjon in the prefrontal
cortex (lc\ﬁglrl%%lgﬁ%gg dalfg rarel%thgldoﬁ%irlfngfmﬂ%? P?@EQJS#B?PO wher Wanl d be
benef i ci al C aghioksind wheg &7 s\ oy Npt ons and cognitive deficits associ ated

W th schizophrenia. In addition, . dopam ne D3 antagoni sts can reverse Dz
ant agoni st induced BPS (Mlian et al. Eur..J. Pharmacol. 1997, 321, R7 R9)
and do got cause changes in prolactin (Reavill et al. J. 10 Pharmacol. Exp.
Ther. 200 1293 1154-1165). Conseeﬁuently, D3 antagoni stic properties of an
ant i psychdti®d&’ ar indsapndeniysrlested frornisidmgen andlalpsen peovided thabeiedst o
deficits aFRlg8wutis atlald a'ggroved side effect profile with respect to EPS
and hornonal changes. pam né D3 agoni sts have al so been consi dered
relevant in the treatnment of schizophrenia 15 (Wistow et al.

Cur r ent Ph | ] 1997 , .391-404). According.to the present
invention?PgP%%%%F'cn%ggﬁgggﬂ%ggﬁpﬁg4ﬁ®qiéé§ﬁ%8?§#ﬁ@ﬁ%%%gﬂs provi ded. Most
of t he igorturdsicibyl, Chealkome atylaxy, abikoryh dyarolty,gifnidd, 0, fiatkylabiio, kite, dopam ne
D3 receptq nd.as nentioned above, dopam ne D3 antagoni stic properties of
an 20 anfi%ﬁg; “Bﬁﬁéqﬁﬁﬁ reduce the negative symptons and cognitive
deficits of schizophreni-a and result in an inproved side effect profile.
Mor eover, Qe&%gin of the conpounds of the invention have the further

advant age "0f vh s only very weak effect at adrenergic al pha-I-receptors
which inply a |l ow propensity to cause 25 orthostatic hypotension.

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, Cjg-alkoxy, Ci4-
alkylthio, C;4~aﬂglsulfony1, hydroxy, hydroxy-Ci¢ alkyl, amino, C;_f,—alkylamiﬁo, di((_il_;;-‘
20 alkylyamino, acyl, aminocarbonyl, Cl.ﬁ—alkylaminocarbonyl and '



Summary of the Invention Accordingly, in one aspect of resen
I nvention there is provided a hal ogen substituted 4-phe%§@§§ BEr 2004

1 piperazinyl derivative of formula | | 30 Septenber 2004 5 R w N fcF ,

hh, x-Q R3 b- (1) wherein Wis C, CH or N and the dotted |line emanating
from Windicate a bond when Wis C and $%o bond when Wis CHor N, 5 Rt and
R2 are ind dept sel ected from hydrogen and hal ogen provi ded that at

| east one %E@ﬁf’%h%mﬁ?cﬁmgﬂhal ogen atom RR is selected from hydrogen,

hal ogen, C-6-al kyl, C2-6-al kenyl, C2-6-al kynyl, to trifluoronethyl,

Cl - 6- - al koxy, aryloxy, aral koxy, hydroxy, amno, G- -al kylam no, di(Cl-6-
al kyl )am no, nitro and cyano nis 2, 3, 4, or 5; is Xis CH2, 0, S, CO Cs,
SO or S2; and Qis an optionally substituted 1-indolinyl group of formula -
9 20 wherein R4, R5, R6, R7, R8 and R9 are independently selected from
hydr ogers apépstadits epartiomsrsomd apigdladdifipn salis theyafio, C1 - al kyl, C2. 6-al kenyl
C2. 6-al kynyl, C1.6-al koxy, d-6- alkylthio, Cl -al kyl sul fonyl, hydroxy,
hydroxy-Cl_6 al kyl, am no, d _6-al kyl am no, di (Cl-6- al kyl)am no, acyl,
am nocar bomytordidgko Spidfeckid ARbRAGREIMenRAR' F 1B6RY SIRA 12BN %in particular

chloro.

10 In another embodiment of the invention, one of R' and R? may be halogén and the other may be

hydrogen. Another embodiment may be such compounds wherein R? may be halogen and R' may

be hydrogen.

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.



6 di (G -6-al kyl)am nocarbonyl; 5 and any of its enanti s .an |
addition salts thereof According to a preferred enbodi %ﬁ%e%?mgﬁr?dd%
invention, R and R2 may be both hal ogen, in particular chloro. 10 In
anot her enbodi ment of the invention, one of R and R2 may be hal ogen and
the other may be hydrogen. Another enbgdi nent may be such conpounds
wherein R2 may be hal ogen and R nmay be hydrogen. If R2 is hydrogen and Ri
is chloro, Qis preferably selected fromindolinyl, 1,2,3,4- 15,:

t et rahydroj soqui nol i ncﬁ(lj, 1, 2,3, 4-tetrahydroquinolinyl or 1-indanyl. In one
parti cul & ispisEarale Bydrogmmon hrlozenapd MR 11y balogsayit i prpfieblyaijeched indhoppn, R
may not BesHehbRER phéf1kiflgd further embodi ment of the invention, R "and R2
may i ndependently be selected from hydrogen and chloro. In another
particular enbodi nent of the invention Wmay be N. .25 In a preferred

enmbodi 0 ' kon . CH2. J.n, a.further, enbodinment, Z
may b’ a Hiecrontpdfids Y3 R Rutbn TiYe BEer Bl iy tigh Aoy o forPE Diry e
sel ect ed teeeptarCandGipatihiz, DiNreaeporhHn dertdivicded chibined ity vy Wiw effectaai n
menber s be. N.or. NH. 30 Q nay preferably be selected fromoptionally
substi t ut ir-gi‘cr?&@’fal’]ﬁﬁﬁep St ndol yl , 1- indanyl, 2-oxo-1, 2, 3,
4-tetrahydroqui nolinyl and 1,2, 3,4-tetrahydroi soqu nolinyl. In particular,
Q may be unsubstituted or substituted with hal ogen. 30 Septenber 2004 7 R3
i s pref er@Brymmys sgefhersieretbs ceongdsicddnde pspfulir he trepineab®n it is preferably
att achgd gsfotols, iRAding e Pbiiti Ayl Reldlive BYGNS bf dffzoptndii compounds of the
i nvent i on have been found to show high affinity for dopam ne Da receptors
and dopam ne D3 receptors, in certain cases conbined with a very | ow effect

at Moreover, certain of the compounds have the further advantage of having only very weak

effect at adrenergic alpha-i-receptors which imply a low propensity to cause orthostatic
hypotension.

15 7 _
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



adrenergi c al pha-1- receptors. The conpounds may ther Ef%:é e considered to-
be useful for the treatnent of 40 psychosis; including 3 IB%P?@PQ and
negative sympvpormesnf schi zophrenia. 15 Moreover, certain opcibRec@RoUNds
have the further advantage of having only very weak effect at adrenergic
al pha-1-receptors which inply a | ow propénsity to cause orthostatic

hypot ensi on Sone of the_conpounds interact with central serotonergic
receptors, & h@?ﬁ@@%ﬂﬁ%@‘@r&wdwgﬁhraémrﬂsgd awa%ﬂ!sp!rﬂéypa@@de@r@r umd

reupt ake i nfichichRl Som Lug,g %{%Es‘? rddie
t r eat ment 2@25’ di sor ders caused %@%I es In Fﬁiﬁés)gggtoner gl c %ﬁf‘s em
i ncl udi ng ainfleced by dregdmspt with E-dopeh as general i sed anxi ety di sorder, panic

di sorder, and obsessive conpul sive disorder, depression and aggression. In-
particul ar, conpounds with conbined effects at dopam ne Da and 5-HT

recept or s afdaided Desripiion of Hhie Invertiopor t er nay have the benefit of inproved
effect on other psychiatric synptons associated with schizophrenia, such

as depressive and anxiety synptons. Thus, in another aspect, the present

invention pSeié d€shedcrufi@e 6f pimeall FoamiIRdi dxishAs OPHRM iswhidts tkreof QAP budhne
compound of Forpmula | as, defined above in a therapeutically effective

amount  t ogefRtisal isqperp ars 3lso smbragedb s AFEBUEOR: | cal |y acceptable carriers or
diluents. 30 In a further aspect of the present invention, there is
provi ded the use of a conpound as- defined above for the rranuf acture of a

medi candifit Teeetern Gua-alkyb refers 4o abranchsd gy apbiandied allyt poup heyingEompmsite isixe and .

Co0e e SR SO S A B S0 RN s,

pani ¢ di sor2teropyband 2-mbthgkbpropykonpul si ve di sorder, depression, aggr eSS| on,
cognitive disorders and dyskinesia induced by treat ment with L-dopa.

;  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:



5 Detrail ed Description of the Invention Some of the conpounds of general
Formula | exist as optical isoners thereof and such o%% terpl n&o are

al so enbraced by the invention. 10 The termd . & alkyl refers to a branched
or unbranchéuo8i/4e§1® group having fromone to six carbon REMKPALNSi ve,
such as nethyl, ethyl, | propyl, 2-propyl, 1 -butyl, 2 -butyl, 2-nethyl-
2-propyl and 2-nethyl-1 propyl. The termd Cl -al koxy, C]4-al kylthi o,

Cl- 6-al kyl ami no, di (Cl4-al kyl)am no etc. designate 15 such groups in which
t he al kyl group is Cl4-al kyl as defined above. TheRtermaryl refers to a

carbocyclic aromati crygroug h gs phenyl, RN p%rtl cul ar
phenyl, including nethy ’}\A’ed napht hyI YapAtN20 The term
ar al kyI means aryl C1{, - V\hé’)el n aryl and : @s as defined
above. The terms aral kox W oxy means ar yIAClaza /- and aryl-O

where aryl and Cl. 6- Ral kyl are as defined abdVe. 2% Hal ogen neans fl uoro,
chioro, brono or iodo.A gregup Q wierein Z is as deflined a#®ve includes
groups such as: 30 Septenber 2004 WO 01/49679 PCT/DKOO 00728 9 wherei n
R4- RO are as defined above and the dotted line indicates an optional bond.
Preferred conpounds of thegri nvention are the conpoynds -selected from 5
3-14(2,3 Dichl orophenyl)p| per |n 1 yI]-I-(2 3-di hydr o- IH-|ndoI-I-yI)propan
1-one, 4-[4(2,3-Dicht ‘ ydro W i ndol -

yI )but an | one,

yI )pen;t an- I -one, 4-[x

d 3 dlhydro 1H
i ndol -1 yl) but an-1 one,

0/ 00728 10

RS R
7 ;
" >
@)
R R
RS
) R® 3 RS
2ol S x
R® N [s/ RS
R ) R )

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,



~

- (2, 3-Di chl orophenyl) pi perazi an 1-yl ] propy } %‘?P? i ndol e,
2, 3-Di cbl or ophenyl ) pi perazin 1-ylj butyl temper 20040l e,

p
- ( }-2,
2, 3- Gvollvessaphenyl ) pi perazin-1 yI]pentyI} 2, dlhydwékduﬁdmﬁﬂﬁle 5
-[ (2 Chl or ophenyl ) pi perazin 1-yl]butyl}-2, 3- dlhydro 1H i udol e,
-[4- (3- Cbl or ophenyl ) pi perazin-1 yl]buweyl}- 2 3-di hydro-1 Hi ndol e,
, 3 Di chl grophenyl ).-4[4- (i nda butyl ] pi perazi ne,
| oro 341[ F ozoxémﬂmﬁr%w&r@yr(ﬁwpzdrazlmmdotyl-ymm bobe,yl } - 1H

e

-

(

U'I
_h|—|
_bl—|

0O N [t Yot}

- (
4
4-

cm—\Hr—v-'Hl—\lf
9!\)-&-&'_'-500

>

21 1{%%23§%8%8%9ﬁ£ﬂ393%@%§?#?m% ! fﬁllgd%ﬁ%l} 1H i ndol e, 10

4( 2, 3 Dllcﬂr[dr (83tTdiskipyop hgwl)amwm:lyyljhnmpgﬁ}dﬂ@mé-w:mdm| ndol e,

o (i ol 5: BSOS SRR SROBREAD kDS Sy AR L oL,
4[4-(2, 3a4en4+(a+m;wmphphmpmmm-mmmuwm}mmwmmmdmeydr 0qui nol i u-2(1H) -

155 Cor B R ekt R 0P .3 piwarar Frindgise

(2 3- Duqannﬁmbﬁphémbwpneﬂdamlyl)ﬂulyi&m%ézﬁlkUOf0 2, 3-di hydro- 1H
one 3.D chi orophen eraziu

1 -yl
] 1- {5) ?T@?%%{%[WMP@@W@HBBPW) énlf&y?}zwmb 3-[4-(2,3
| or ophenya)pimsimatropnatbpdhehdind-flidHrkthdongaui nol 0

I

h

1) - propan-
4

I

3

-h'_'-ho

n

_-hl—‘O HCDOO"““OO_
o bR-

I n

(2, 31°D| §M%@W?@Pb@wﬁﬁwmﬂkjl%nw8wﬂﬂo}ﬁr o-1 Hi soqui nolin

}1 (3. 4 3 oGt b ERsARI ML RBS AR ot 5 4.
r (Z)pgﬁlngBﬁ%[ﬁﬁﬁ,ﬁﬁcﬂdr:)ghe}nymp@émﬂndbyljbdtgd)}a‘lﬁ-lﬂubmdm Lirldo}é] Z)Ior (ipar1 ) Ln ?gﬁ,
( 5—9{3@ %M@@?@W@&%ﬂ%ﬁﬂﬁﬁﬁﬂs{wg | H{ ndol
Opanﬂ{w[@v(fzﬁﬁ{:lﬂo &@Dﬁp&ﬁﬁﬁﬂ ddoquinolin-2(1H)-one,
|.H i ndol an one,
gi%;ﬁ-fﬂwéﬁ%ﬁ’)@l"ﬁ@ﬁ?lﬁﬂiﬂmﬁﬂh1-(%ﬂv¢rer¥r%dl§y@0dfhydﬁlol ~yipropanaktol 1
pan dngne, 5-[4 (3-Chionphenyl)piperazin-1 yl]-l1 -(S

, 3-di hydro | Hindol 1-yl)pentau 1-one,
4-[4-(2,3-Dichiorophenyl)pipérazin- 1-y1]-1—(5-ﬂu0m—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,
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3-[ 4-(2- Chl or ophenyl ) pi perazin-1-yl]-1-(5-fluoro-2, 3-dx | jiydxo:- LH i ndol
1-yl propan-lone, 4[4-(2-Cbl orophenyl)pi perazin-I-yl] -¥-%¥P-t?'i“%"r%)-09, 3
ydro-| Hindol 1-yl)butan 1-one, 3-[4.-(3-Chlorophenyl) iiperazi 1

y1] -i- (3, "f fWQEAH#ST™H- i soqui nol i n-2 y1)-propan 1-one, 30 SESTARILPI2H04 WO
01/ 49679 PCT/ DKOO/ 00728 11 5-[4

(3- Chl or ophenyl ) pi perazin-1-yl]-1-(3, 4- d\lhydro-l H-i soqui noi u- 2-yl) - pent an
3y o S eR Rl 5 A4 it 1o By 9 el 581 ol 1 1

4-1 4. ( 2- Chl Bi{4rEhlorapbemd)pinerazingL-ylH1-(3,A(hyéisaH Hyjsbquinblit-2 s Depsomant l-one,
2-yl)-butan,l 1-(2.3:-Di h . ' oo 1oyl ) -3 [A- £ 221 -ph I
o1 pet azi n- 1A SRR PIRe AL g gl 2 bl Lol e

yl) - 4- [ 4- ( 212 0<Dibydbd Eingelpi-yip8 44-(-liorgiphedyli wperazdind-yl]-profad-13ord, hydr o- | H

I
i ndol -1-yl)-5-[4-(2-fl.yorqg-ph [ )-piperaziu-1l.yl].pentan-|1 -one,
e Fi ok b1 st o Pt bor e b SRR S per azi 1 1
yl'] propan |1-‘(2,9f[ﬁhy&o-(lif-iﬁhblplr-ﬂ)-gv[@(ﬂh{i(}i‘dffﬂeﬂyﬂ}-ﬂiﬁéi%n-i—yl]—pentan-l—one,

yl)-4[ 4-(2-1fl uoro-phenyl). piperazin-1-yl] butan-I|-one, 10

| - (5- FI uor o1 43-Fhiprerr x@-ﬂgfdﬁfiﬂli-yl)-}ﬁ— 2-fluoro-phenyl)-piperazin-1-yl}-propan-1-
yl')-5-(4-(254d uoro- phenyl) - pi perazin-1-yl]-pentan-1- one, 3-[4-(2,4-D

| uoro phenyl) -pi petazin 1-yl]- 1-(;_2, 3-di hydro-I Hiudol -1-yl)propan 1-one,

4] 4- (2, 4-Di ﬂ-(ﬁmgﬁeﬁw#o-p}i ) ifﬂ)—ﬂﬂﬁ&é}ﬂw@@yﬂmﬁmﬁmﬂm-lme) but an

1y, SRR S AR RS ) L PERREL Brems pipeagio - pentenc L |

accept abl e am¢,d addition salts thereof The acid addition salts of the

conpounds o Layenti on . _be.pha eptical Ly . eptabl e salts formed
ot mon. ¢ o Sty LA Oy phi e L nBS SRR
mal ei ¢, fumagige 4mfdabeheBsrsipdthsin-1SAUCK{2B-gihydsd i @dol-1-yl)butan-1-one, and
bi s- et hyl rerﬁ.re[g.gl i cylic, methanesulfonic, 20_ethaned saolfopic cetic,
i e L el ey Dpeafand

propi oni ¢, PAf(AATESuergphemyl)}-piperazinvll-1-@ 3rdifydre- L mdel l-yDpmatand -otandel i c,
Ci nnam Cys Chd HAikoen@Gil abdeptable bSid hliditioP@alibkiess. | tacont, glycolic,
p- am nobenzoi ¢, gl utam c?a benzenesul fo?]i c and theophylline acetic acids,
as well- as the 8-hal ot heophyllines, for exanple 8-bronotheeophylline.
Exenplary o LAALESan | & 5 G | uticail
hydr obr om cfrhguq{c urh‘:ﬂgfl&gu a%ﬁléﬁéﬁﬁ%’g‘%‘ﬁ%??g tg\éng&"m t(I)’ni g:ragcllmdg 25 Y

' 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

1 RZ |
X/ X

30 (1




The conpounds of the invention may be prepared as follows. a) Reducing the
carbonyl group of a conpound of formula Il 30 Septenbe?i‘vﬁgﬁﬁém%b%@f'/ 49679
PCT/ DKOO/ 007 erein Rl, R2, R3, W n, Q and the dot i e as
previously d@f%iorilégs;"w; b) al kylating an am ne of formula 1VE§MG?M&F§gent
of fonnular V (CHA x-Q (V) wherein R, R32 R3, X, W n, Qand the dotted
line are as previously defined, and Gis a suitable |eaving group such as
hal ogen, nesylate or tosylate; 1o c) reductive al kylation of an am ne of
the formula IV with a reagent of fornmula VII E (CH x-Q (N) (VIl) wherein
R, R, R3, X, n, W Qand the dotted line are as previously defined, and E
is either bhesein B ,RENRYAV,01, Qoand dint doited Hnk ara nbpreyibusty defindd;gr oup; d)

reduci ng the am de group of a conmpound of forrmula VIII R re WN . R3 b--
~-j (cFhJ 1 x--n 30 Septenber 2004 WO 01149679 PCT/ DKO0100728 13 wherein
R, R2, R8, b alkylaldigQuediging bffodiaili Bwith ageaaes o foriuRyvous! y defined; e)
acylation or reductive alkylation of an amne of the fornula IF 5 wherein
Z is a chain of 3 to 4 chain nmenbers, wherein the chain nenbers are

sel ected
' R R2 ‘ :
/ \ W, NH G—-(CHQ,,—-——X—Q o
\‘ )
Ra/\C—S' N/
Iv) V)
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




fromC, CI, CH, CO and 'NIL provided that one of the chain menpbers is NH
and said chain optionally containing one or two doubl e%botRIEMPH; 40494,
reagent of forrmula I X (M 10 wherein R, R2, R3, n, Wand the dotted |ine
are as previwodgeaefi ned, and E is either an al dehyde orPGHDEWITREt ed
carboxylic acid group f) Lewi s-acid catalyzed cl eavage of a resin-bound
ester of fornula X by an am ne of the 1% formul a Q NW'" RP..mMllb (C

3. W and R Bod IRVR, R alilee S MR Aol BT 1 Ty o o

t he doubl e bond in a conpound of formula XI 5 wherein R1, R2, R3, n, X and
Q are as preyiously defin eJ.eupon the un f formula |l is
i sol ated as h@cyfapé%owg@%gﬁﬂgﬁaéqﬁ aﬁaﬁ'ﬁe’l(’gﬁ{%gwﬂ?ﬁereof. The reduction

according to nethod a) is preferably carried out in an inert organic
solvent 10 such as diethyl ether or tgtrahydrofuran in the presence of
al ane or lithium alum nium hydride from GRPC torteflux tenperature. Method
b) may be used to prepare start i pars{of formula Ill. The

al kyl ati on according to nmethod b) i$ eni e, y performed in an inert

organi c solvent 15 such as a sui t af di i ngf al cohol or ket one,
Lfor gani ¢ base (potassium

preferably in the presence of angserg e O _

carbonate, d isopropylethylamne or tr|ethylam ne) at reflux tenperature.

Al ternatively, the alkylation can be pgrfornegnat a fixed tenperature,

whi ch;_;;i s different fromthe boiling point, in one of the above-nentioned

solvents or b 7¥ 'Y thain of 3 to 4 chain members, wherein the chain members are selected
from C, CH, CH,, CO and NH, provided that one of the chain members is NH, and said

chain optionalty containing one or two double bonds, with a reagent of formula IX

R RZ
/ \ W, N-—(CH}—E
R e

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




formam de (DVF), dinethylsulfoxide (DMSO or N-nethyl pyrrolidin 2-one
(NVP), 20 preferably in the presence of a base. Am nes>WPeRGPRRN MY are
ei ther comregs avai |l abl e or known fromthe literature iro et
o el O Bl A 1 2009 cshi o ot Al o Mg akoadRll [0
658- 667, and Gshiro et al. J Med Chem 3400, 43,177-189). Al kylating
reagents of fornmula V 25 are known fromthe literature, or they can be
prepar ed by wierdioBS, RSpR?, QisW; n and thi doticsitline atel as pestiduslytdefined; o by an

anal ogues synthetic sequence. Thus, key internedi ates such as hal o-
(2,3-(hhydro-IHindol 1 yl)alkan-I-one are prepared by addition of a

hal oal kanoy|g) crddactionsf theaioable bondlinaydinpouid-df fsieit, X the presence of base.
Simlarly, halo-(3,4-dllhydro-1H isoquinolin-2 yl)al kan-1-one nay be
prepared from a hal oal kanoyl chloride and a 3,4 30 Septenber 2004 WO

01/ 49679 PCT/ DKOO/ 00728 15 ,di hydrg-1H i soqui nolure. The 2, 3-di hydro-|

I ndoles are either commerci'glly a¥vailable or prepared fromthe
correspondi ng 1Hindol es by xedugtion g he 1H indole with e.g. sodium
cyanoborohydride in acetic agid W i uoroacetic acid whereas the

3, 4-di hydro-| H isoquinoli né ot Hy—(@eNaakt-eqor described in
the literature. Al kylatin . ndol es were. prepared by
literature nethods (Benghiat et al. J. Chei n. 1983, 2 1470- 1477) or
anal ogues.to net hods described in the literature (Brodfu er et al. J Og.
Chem 1997, 62, 9192 and WO 00/35872). Al kyl ating 3-hal oal kyl i ndanes or

ot her types wifereinR!,i&7 BY, nnK and Qyré agmedeushadefinal, phepaparthé campdendvh )
i ndanyl al kancar Qoxyl,i i khopadhyay .et. al . Indian Chem Soc.

1985, 62, 63&"@@@%&%’%&@"@%‘? Tﬁa@a‘l‘gﬁﬁﬂ 94, 37, 2071- 2078) by
wel | known procedures. Al kylating 1-(hal oal kyl) -3, 4-

di hydroqui nolin-2(1H)-one can be_ prepared as described in EP -B 1-512525.
The reduct | Videdrgucton geropting faymatiod @) isgmefergblyoprripdpud yn an fnegcorganie splved i n

two Stepgp @uéh as QRN ibr O 1AMNYERAREN i@%y eé(éévbfmgﬁé;ﬁfoﬂ etal%infitﬁﬁ”m a

VIT1I1X by standard nethods 1-5 via the car | C acl acti1vated

esters or byydade fom Or Koty Fefixaipmpsraive. ddeibod &) imay beiuséd toppiparsgstatiagent s
such as e.g. ; %ﬁl{ﬁgﬁ&ﬁmﬂfar bodi i m de foll owed by reduction of the
e W |

resulting am I'dm al um ni um hydride or al ane. The reaction can
also be performed by a standard one-pot procedure, e.g. by the use of
reductive ar’fh%%ﬂy?a%ogfacgo%lg # method b) is conveniently performed in an inert organic solvent
15 such as a suitably boiling 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
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~



of formula VU I' with aldehydes of forrmula VIII11X Carhboxylic acids or

al dehydes of 20 fornmula VI1 are either comercially avaid 2gRemeer H¥cri bed
inthe literature. Thus, key internedi ates have been described in the
literature SH@BYE7Y ndanyl al kancarboxylic acids (MikhopadSIBKELIAs . J.

| ndi an Chem Soc. 1985, 62, 690-692 and il'?anaka et al. J. Med Chem 1994,
37, 2071-2078), substituted 3-(1Hindol -3 yl)propionic acids (Carbonnelle

t al. Tet 99801 . : I
(2. 3-di hydr o ﬁ%%ﬁ%@%kﬁ%ﬁiﬁ?@%%29535“‘(\7\’5‘%‘8'?%3‘55‘“’én%f’“ﬁ?}38¥ al |

Tet r ahedr onPIcgted fromdge corrpsponding 3 tpindalys byQedustion offbe 1 indode with e.g. sodium

(1Hi ndol - 3; @;@ﬁ .l C-aci-ds. : r haj n, el. ongati on of
readily acg%aé)s)le({)r*s Fﬁg‘%}l\é{é‘% ;fi;é(ijyngy c%%%%é@%%’é@é? ’%'e(ﬁjl% 9'1%[] AnL Chem
Soc. 1954, PequisdlRs 82 Lomoeribiliaviitbl oetiesatibedSy titelitarhtare] AR ]atifg hAGEKH38) .
The 3-indol . hl or i de be r epar.e r.0 rci

avai 1 abl & 1 LGBl BitpRet B RisRe pmoly (GRRETA abfi "B ey B 1983, 26,

él sul fgnél ]23147{1511”473'Mohﬁm?@hﬂ&odﬁ&&ﬁeﬁ?ﬁma?&dﬁuhek(mﬂdﬂ%}aﬂﬁuﬁ& .gﬁr as
escri be .00 Su =LH N es (Zelesko et al. J. M em
1983, 26, 2%%2‘?9&%@/42@?#%%5@5&&‘?%% ep9r ofhas dynet of ed
sodi um 3- i nglgMlikd iRy iRidenddickdTb fhh RRHAR qaent

hydr ol ysi s gl?yt heéue]?t(er roup.'ea%r Sept enber 20%5@3‘\0 01/ 49679

PCT/ DKOO' 00@dnkhopadhsan efcaliJofrdign Cé’wrd-gocgmﬁp@ £00-69HandanakambehddMetl i s nost
convenj egy | T i1t b | nj ' C i,n an inert
or gani-¢ g%)l %ﬁ? 133%’%%”%@@ %%?%%f%ﬁ%‘#@'or |hg§ A e%@gﬁ?’r‘%m 0 Cto
refl ux tenpdibzdmqemolin-Adi)-ans ¢an beprepamtd agydescritred itnBR-Bd)518525. be per f or ned by
standard literature nmethods, e.g. coupling of amnes of fornula Q wth

reagent of forrmula I X by standard nethods via the carboxylic acid
chloride, athe wedtetieaditybation accobling ivandfiods @) haixs)lcas bagértEmed rCivolitepa] ¢.0N

wi th coupling,reagents such ._gdicycl oh I i.imde. 10 The

Lewi s acid gP%?gﬁmb"&ﬁ\‘?gf@%Waﬂ%é %@?Pg)ﬁéﬁ‘“ﬁmﬁm‘ﬂ%t hod
f) can bgs prthdaRetyliyadid ailstiiedadtivited @teié 6r bYalsh ofiGroBMid ackis iR bonfithationet t -

1996, 37, 321%-321.6). The Resin bound ester X can |ikew se be synthesised
accor di ng t ¥t reuplingdragenis suchas &g digyclpheyl epbodimidefallowaddy reduction of the

1996, 37, 3213x3638)emide whte il CAlinRidindl Hybfddlor RhsmePaRE R840h didaike et hod
g) is generally performed by catal ytic
] 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.




hydr ogenation at | ow pressure (< 3 atm) in a Parr apparatus, or by using
reduci ng agents such as di borane or hydroboric derivat3d eeprtesbeyrdi¥dced in
situ from Nafblgyeg7d rif | uoroacetic acid in inert sol ventp'ec.l%ﬁog[j%lf A5
tetrahydrofuran (DM di oxane, or diethyl ether. 20 Experinenta gection
Melting points were determ ned on a Buchié B-535 apparatus and are
uncorrected, Mass spectra were obtained on a Quattro M5 M5 system from VG

Bi ot ech, Fi BEHtiPR of pmidegmups accerding teanethodad) is 8@t xotwenimtBepérformed rveith
Spectra wer usbh Al ' Ltkons b use of
ei ther el ectﬁr Qsp?}ay i S%hat | %%F%?neﬁéﬁﬁaﬁ%ﬁéfgég‘f s'ﬁg&ggécgiaﬁ-efﬁb}/eégﬁfdé?

wei ght i nf ophdicthilethenfiom9e®Coip mefhxdeperamienduce’ fragment ati on patterns. rH
NVR spectra were recorded at 250.13 MHz on a Broker AC 250 or at 500. 13
MHz on a Bruker DRX 500. Deuterated chloroform (99.8% D) or

di met hy| sul Acylatien ¢@9rdisg B) mathod &) sasl ba peormedriysstandiditeRsure 8RS, e.g.

I nternal reference.st anda#go. %e(gi‘gﬂll shiftf ar e, expressed asgtﬁpm val ues. -
The fol | owi FYPERBPETRIES Sh oy, SR FagentAf fqrpplactX; By gendrpdrmeihedsyia the
singlet, d=ggtdlylit acid@hloridb, dciiRid Qe Bydlise of barBioiylb atids BrdaMibiion with

dd- doubl e doubl et, dt-double trjiplet, dg--double quartet, tt triplet of
triplets, -rFRUPHAE FeEms such pheg digyeioheryyersbadiiotde: espondi ng to aci dic
protons are to sonme extent omtted. Content of water in crystalline
conpounds were 30 Septenber 2004 WO 01/49679 PCT/ DK00100728 17 determ ned
by Karl i s€helewistaidtdatalyzed-conversionrofi an kstenta o gméderaccariling ¢amgthod df canyhee

Ki esel gel | S Pr r.at i,0 i ' 5 A
Al kyl ati ng ?%%05%‘%?29:3 ‘éﬁ}%r o-= - i %iﬁﬂﬁﬁ%ﬁ?ﬁﬁfﬁéﬁg@%%%ﬁ@ﬁgﬁ? A
m xture of Reda Holnyddssier K-danilikehoisebd S@tigised doo@iling e fheliteritidds®)e. 0 Bim et

t et rahydr of ur 0 cooled dowmn to 10 C foll owed by the.

addi tion (o%‘e?é}aﬁ%’e??%d}m%'?’%) of a solution of 3-chl oropropanoyl
chloride (55 g) in tetrahydrofuran (400 nL). The mi xture was filtered, and
the remaining sqlution was evaporated in vacuo to dryness. The residue was

pur i f i ed by e BEHCHOR4 Fgrdonbla BrRd aceordis e methrd ) eerdatiy meefpranddyratlytisi vi ng
the title hydrogenation at low pressure (< 3 aim.) 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



compound as a crystalline white material (31 g). The fall ow ng conpounds
were prepared in a similar manner 4-Chloro-I-(2,3-di hydt%=$nterhgios0s

yl )butan 1-one from 2, 3-dl 7aydro-| Hi ndol e and 4-chl orobut anoyl chloride 20
5 Brono- | - ( 2w8-0diteyelr o- | H-i ndol - 1-yl ) penkt an 1-one from 2, BCTDKYAOES| H

I ndol e and 5- bronopent anoyl chloride The Eol | ow ng two conpounds were
prepared as described in Benghiat et al. Med Chem 25 1983, 26, 1470- 1477

3- (3 Bmmprfg%ﬂﬁ- ' . Frddhith %gﬁg,es -
3- (3- Chl oi opropy e‘-}&@ﬁ%]}%ﬁ%%%?gp&%%onpou -3@9&?’1&& tealﬁ?fe-lgg}
(16.2 nlL) wed), 40-68 vlestedSTM wasludeds nM 2, 2, 6, 6- t et ranet hyl pi peri di ne- 1-yl oxy
(tenmpo) in dichloronethane (240 nL) and cooled down to OC with an ice
bat h. Potassium bromde (0.5 Min water, 24 nlL) was added, and this was 35
fol  owed by Piepavntidh bf imterfriediadese portion at 5 C under vigorous stirring) of
a solution of 30 Septenber 2004 WD 01/49679 PCT/ DKOO 00728 18 sodi um
hydr.ogencér bonate (24 g) in aqueous sodi um hypochlorite (0.3 M 500 nL).
The resul ti 80 AMyplitiligare tstirred at 5 Cfor 20 nun, and the phases were.
separated. The water phase was extracted w th dichl oronethane (200 ni),
and the conbi ned organi ¢ phases were evaporated in vacua giving
5- chl or opent&kil L 3dihwdy : opai®Bfuently, 5 5 chl or opent anal

¢

OIQr& 4 ey ‘
was suspendeg o infd %\@jh‘pﬁﬂ} Bfisthd (198 ePhudtetrabydrofiran (1000
f I uor ophenyl hydrazi ne 3hy rog_Wo]?{l@e (( 19’5 and {o?gje)ne ?_808 m) ,. gnd t he
m xt u.rf vids mE) was eebled dowmin 1@ AP dollawadebyf e addition foverh@stind of 60 auin} of 85%
100 ruk) was ded he ] i ﬁg; I %IEE e
mxture was o o°‘e‘8f?§ﬁr°o ﬁp?g&r%éﬂrdé %e¥§§§£§t&?%g&é ase?ﬁ)&eﬂ@'gg%ara e(Y.J;QThe
(r)]r gani c pha;ﬂtems mﬁﬂimﬁmmﬂdg @hﬁbngtascbqum@gz ewtlo mrd@ﬁ:ss The lr&;idue was
oiyl _ro-?-ﬁgcar gur}%eg’by rffas?n cﬁrl\c/)gla%g;apﬁg (eﬁl\énaﬁpoerﬂ?ﬁeace e/ﬁ/egt%gg 1:% gv%lg tﬁen h.%gange
compound as a crystalline white material (31 g).
s

The following compounds were prepared in a similar manner

4—Chloro-1-{2,3-dihydm-IH—indbl—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




crude product was purified by flash chromat ography on silicagel (eluent:

et hyl acet at e/ heptane 1:4) to give the title 'conpound szO%?Pt%PQ‘Wg@Oﬁi | (14
g). The fol l Qw npound was prepared in a simlar nanne

3-(4-Chlor ob&“yﬁe?ﬁ?f | uoro- 1Hi ndol e from 6-chl or ohexan- ?g%/?xg%%?ns

4-fl uor ophenyl hydr azi ne hydrochl ori de 6-Qgl oro 3-(3-iodopropyl)-1Hindole
20 The al cohol 2-(6-chloro-IHindol-3-yl)ethanol (25 g, prepared anal ogues
t o conpoundssodigas bydregegcirhorpten@d ) rin eueans sodivviypbodbleeite (01 ¥4 ,500,180) 1385
from 6-chl org- 14 . lyd~ chlari.de s di ssol ved i

t et r ahydr of uran (%IIUI#E@?W?&%‘{I@ [%igﬁil'}d:,@?\p %Wﬂegm%‘ e ppater;
mL) . The r esphlasd wap extratted withdichlbomhetibne -6 ahdihk cumbinkd ofghific phlded wae  of
a solution of nethanesul foni.c_acid.chlorid r#14. ). ia te)torahydrof ur an
(100 niL). THEBEIH JE AU V108 1§ QFongnAnah t%ﬁ%@‘? 9fl (18 &)y Subsaquently) s ed
and evapos atdhtbrbgenthhainees isispéadedain WhRr I @90 dufl)WaslioWeas 8y v adhifidh agetane
fol | owed by addi Eaip-éfqho sodj um i odi de (96, pxgiq and the__resulting mxture
was boi | ed EQP hydrqchlopde (1.5 £),  108L) end ther st he

aqueous phas@iné@st %k @mpsatd b 150N PrRGHAE %ﬁdf@@ﬁ,cﬁﬂi%%gas%?@@%;ﬁi fpases

were dried (MS04), fillered and concentrated In vacua e

resi due (30 mixkyeaagbaided) undar foftug for ) Istheyixtire was deol¢dNBGym 20aperatiry aadd

added dr op- w ' ' 0 at . C.
The resul 'P i %é ﬁ%ﬁxst&G u?rgr%v\%gﬁgﬁa{i%d& g%é%%ﬁ@%%éég‘g%@ %Od?%%m

é errpﬁr?t uOﬁ]ardxbgpmaﬂxadd e ata,nﬂned)m;_ (MgBO,) Hné eaapmh u’sirphmad _m@dsed lall\elgnh&mige) ?)11\Millhb .
i et et her, . an conbi ned. ar gani asg was drje , tered
and cgncent R, I.Jmhﬁ“ﬁ vvé{?,suap'f#eai gﬁﬁ %%Hecﬁﬁ?f"éfom#%t é’g‘( Z?Sh@gﬁ}) t L

resi due was etfiydsetawdipiane U= todied thé #BOcoatthontd hedieinpd 041419, 01/ 49679

PCT/ DKO0100728 19 niL) and added a m xture of HCQ I nmethanol resulting in a
conbi ned solution of about i M HCl in nethanol. The m xture was stirred at
r 00M t enper afHdBiIdWihg 2btporndk 29 PR i Eakhinarb 40 C for an addi tional 3
h. The sal vent was reénoved in vacuo, and the residue was dissolved in a
m xture @ diethyl ether and water. The resulting mixture was stirred at
room 5 te”p%r-@lléﬁlﬁroﬁﬂ&ly?ﬁﬂﬂar&lfﬁiﬂﬁoﬁhe phases were separated. The aqueous
phase was exttacted af

from 6-chlorohexan-1-ol and 4-flucrophenylhydrazine hydrochloride

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




addi tional tw tinmes with diethyl ether and the conbi nedé) anj ¢ phase was
washed with brine, dried (MySO4), filtered and concentap&aeTReR 0 (18.2
g).* The residue was dissolved in tetrahydrofuran (300 nlL) and added
drop-w se t woEePensi on of Li AlH4 (11.6 g) in tetrahydPoT®EEN0073000 nl) .
The resulting m xture was boil ed under reflux for 3 h, cooled io dowmn to 10
C and worked up by the use of an equival Pht anount of water. The organi c
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extract ed Waddiiddal wwﬁ!és%ﬂftﬁ&h){l eﬂé@mﬁﬁﬁ@&dﬁ%néﬂrcﬁédﬂicﬁphﬁw Wit
(MS™), filtered and concentrated in vacuo (17 20 The foll ow t)((i:;

conpound wabrifh: épet @4e3Qy). Siltsrediand poneeniritad g vqaqua 61@8@2 g) The tesighyd was dissolv

th If 4 bed b
Vokhopadhyay o et QOO Jan et MUpARs & el PR BN OB 1 Gl
1 3,4-dih t@hhyﬂt@:@{&ﬂ@nﬂ:bmhwﬂhngmmswdshnﬂeﬂynﬂmdﬂuﬁﬁoﬂ]gmﬁa%
di d.di.neth f kept at
3225 ) MR o N LA SR b 2
2(1H) - one (ﬁﬁasg)nasmaﬁ(mgsm ﬁﬂtemﬂmﬁdm@h@&dm-)acua'u@f@snhetmﬁ@um@m was

stirred at r.po er for 30, m Iovwed t he add| i on of
sol ution ofd‘fsT Mﬁﬁﬁ’ﬂélwfﬁ‘}}m @yg}ﬂdﬁﬁﬂw E’Owrn% at a

t enper at ur efdlfowéd b theddifib® of 4 Mﬁoh%td&ibﬁﬁddﬁl@oﬂ@&n&&ﬂlﬁﬁ&@ Aly) fpoom
tenperature for 30 nin_and evaporated in vacuo. The renmining oil was

pour ed i nt otgalydipfivan (3wl Jhe mixtaee wasehred 3t ypom teapgraire o @ hagdhened 30
Sept embefs 200 oratdd 18 MR (P vdeted/ THEAIAR 448 disédived 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




organi ¢ phases were washed with water and brine, treated wth charcoal,
dried (My804) and evaporated in vacuo. The remaining ol SeRRMPRIT30¢ed by

flash chronwoograghy (el uent: ethyl acetate/ heptane 1:1) pgividdgnéie title
conpound as a red oil (36 g). B. Acylating reagents 6-Chloro-IH indol-3-

| sul fan | acetic aci d The conpounds 6-cHloro-1 H-i ndol e (15.1 g) and
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added, and A& faes b ﬁé{?g%'éqeé@nﬁ’ﬁ’“@(ﬂs@fmﬂgégm n. This solution was
cooled to roomtenperature and extracted with diethyl ether (discarded).
The aqueous phase was added di ethyl ether (100 nL) and ethyl chloroacetate
(10 nl), 5 arf éﬁﬂh@gmgpwg m xture was stirred at roomtenperature for 16
h. 15 The phases were separated, and the aqueous phase was extracted with
di et hyl ether. The conbined organic phases were collected and dried
(MgSO4) . THE-Ghlerpd#kindol-Ywglulfinyhasetidacid and t he or gani ¢ phase was evapor at ed

d I d | ved h I
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or gani c phase §gﬁﬂé“f w@5 Geapgiafedda drypess ta Mﬁ’l%@owwsltﬁﬁﬂlaieﬁmmml was
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111 NI\_/R ( Dll\:/c?t?ssgl?n)l :hygfo?c%e (4.0 g). The- resulting mixture was boiled under refiux 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,




30 Sept enber 2004 WO 01/49679 PCT/ DKOO/ 00728 21 4H); 2.60-2.80 (in
3.00 (s, 4H); 3.15 (t, 2H); 4.10 (t, 2H); 6.95 (t, 1H 307Se_|membq'52q%
7.20 (d, 1H); 7.25-7.35 (m 2M 8.10 (d, IM M5 mz: 4&C W), 243. |b,
4-14-(2,3. Bvabiremphsnyl ) pi perazin-1 yl]-7-(2, 3-di hydr o- pEripKieboris
y)butan-1-one 5 A mxture of 1-(2,3-dichl orophenyl) pi perazine,
hydrochl oride (8.0 g) and diisopropyl etHyl anine (10 nl) in di et hyl
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3-di dro-1 Hindol-1- | butan-1 -one from 1-(2-chl orophenyl) pi per azi ne,

hydr ochl ori lzle Sefe23- léﬂaklor@hlmﬂ)@}mnhkﬂ]-d{_ﬂ-d:MM—IH—m@GIv!))M@M&@ne. Mo

119-121 G ,H Rl OVRS d@(z B-mcﬁﬁ’orop prr"ﬂerazli_ge’ %ygmch%or?a% ( '@ 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.




4H); 2.55 (3,4H); 3.95 (s, 4H); 3.15 (t, 2H); 4.10 (t, I-g 6.954t, 1H); -
7.05 (t, 1H); 7.10 (d, 111); 7.15 (t, 111): 7.20 (d 1130 Séptember 2004y 7. 40
(d, 1H; M5 mz: 384 (MH), 265,188. 30 Sept

6114560 PP BB o8 o) . L4-( 3-Chi oropheny|)pzperadn-?gi;’ﬁg‘i""ﬁ@?

, 3-di hydro-1Hindol-1 yl)l~utan-1-one frem 1-(3-chl orophenyl) pi perazi ne,

d| hydr ochl ori de and 4-chloro-I|-(2,3-dl ydro-|lHindol- 1-yl)butan-lone. M
102-107 C. 1&) AYR3-ChBpUGY]pibeitsinil-Bb 1 {(B3-dihiiro-PHERIAH ylidsp-1-or2. 45- 2. 55

60" (5. 11 fpH L Sothend Phipetiah? %Mﬁﬁ%ﬂd?%%@@w%ﬁz%%@%%ﬂ
6 sty sy e
al umi ni um h%tﬁ’g %5952% %ﬂggll&égoiﬁ'sﬁg}ade@’ (Fr:FEB (ﬂ]d%fq $ratds 1H) 6430)(s.akDp C,

and t he sSusPsSIH) wma,a@e'ﬂmngl(ﬂ;mpsqb (@llmm%izmqmﬂl)'ﬁs {gk. 8 9)

in tetrahydrofiuran (30 rnL) at 0-5 Cover 15 mn. To this m Xxture,
solution of la, 3-[4-(2,3-dichlorophenyl)- piperazin-1
yl]-1-(2, 3- dhighidiesy | H-i ndol -1 yl)propan-1-one (5 g) in tetrahydrofiuan (50
m.) 15 was added at a tenperature of 0-10 C. The resulting m xture was
stirred for 30 mn at 5 C and then for 2 h at roomtenperature. The
reaction m pRS AIf ) ( e (28% and
filtered. The-organ LHEES 5 RESKTPA %80, and the
title conpogﬂgggggg@ge0|pltated as the hydrochlorlde salt and

%655 S0 ( ithar) A8 Gkl 2phari L ulis MRt R et Bl g o 1) .

3.60 (d, 2Hjtie 6Ji>“as adddila szhfﬁan()raluéﬂhmhé:@oﬁdi (1.8 te dfdlran!(30
730740( 2:% 11.45 (b.s). M5 mz: 390 (NH+) 271 132. The fol low ng

conpounds & oen 1 min Tq this midirRed 3‘2’5“%0*@1{‘:43 -{4-@. 3 gictdoropheny)-
Dol ST O at?z?w PR e o B e aRImE (O LT
tan |- olte. WRpadisy.al g tengperatyre QER- WMMWWCMBOM&TQS
(m 2H: 2. 3% fken for 2 h at room temperatn;e. 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-d¢): 2.05-2.20 (m, 2E); 2.95 (¢, 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 (t, 1H); 7.10 (4,
1H); 7.20 (d, 1H); 7.30-7.40 (m, 2E1); 11.45 (b s). MS m/z: 390 (MH+), 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




211);° 2.95 (t, 2H); 3.05 (t, 2H); 3.05-3.25 (in, 81-1); 3.30 (t, 211); 6.50
(d, 1H); 6.55 (t, 1H); 6.95 (t, 1H); 7.00 (d, 1H); 7. z?é)%%P*equ')ZOO“
7.30-7.40 (m 2H). M5 mz: 404 (MH+), 285, 174, 30 132. 2c, 1- 5 4- 2,3
Di chl oro herwbovs®2d n-1- | en 1-2,3-dih dro-IHindole, h)Pd:ﬂ.‘mmwiZ&ie 30
Sept ember 2004 WO 01/49679 PCTI DKOO 0072 23 from 1c,

5-[4-(2, 3-di chl orophenyl ) pi perazin 1 yl] ﬁ (2, 3-di hydro | H i ndol - |

1o0-1, 70 (A it (oSSR S0 i bt

811); 3.40- dneiMp A19-329 °C. SHIBVR KDKISCRds):; 1.35-D55 (o, 25); 1.80].76 (d,)2H)71.80-10040

L4 (o Gl or SEna) T Lk 4157 SHGE epE 3305 it BB S5 0 £, 801 2053248 at e

fromid, 4- [od $1);GtHOCTADEE2HE)) K206 ) MS rhizy 418 (MEFD), Bodigwy dr o- 1H
I ndol | ) butan 1-one. M 146-148 C. 1H NMt (DVSO-db): 1.55-1.60 -(m

2H) ; 1653/1 75 (m 211): -2.90 (t, 2H): 3.00 (t, 2H): 3.05 (t, 2H): 3.15

(7 bO; ( SH) 1H;id§f/)~{€-g4 (2@%rop@er§@p{v@mzﬂi1ﬂ-)l]bu@lﬁ§ B—Qﬁhydm}?-mzioﬂooxﬁlate 1H) 10

VB
mz: 370 (MEPR b1 4-f41 hfoz@hemyl)m@msl rlﬂnlﬂépﬂaﬁw Hm@khfﬁbm&n-l—one

z:
| ] bufyl}- 25 Ilmﬂio@{s if
[ 4- (3-chl orogﬁgﬁ 2: erazi @é? 1- (ngq? &g? > 51'|75ngn’l 2?96
| one. 153N (Lﬂii) 2H) B AR 5 WB@-M&M (@, B5); éﬁﬁ(tﬁ@)?oﬂ!(GSHl 75
m 218);,2 t t : 3 );
s0 (b 0 7@ ggho kp e E 1asenfindr S e T A ot 388 [
41D, " 7.25 (t1741H). M5 mlz: 370 (MR+), 251,174. Exanple 3 20 3, 1-(2,3
Di chl or ophenyl )-4-[4-(indan-1 yl)butyl]pi perazine, oxalate A m xture of
1- (2, 3-di chl or ophenyl) pi per azi ne, hydrochloride (3.5 g) and
3' I Soﬁr pr:c eV AM-{3Ehlofopheil)piperatindty[BatIND, 3Tt - uiaate,cmelaéegg ) ang
o Ly 4B chiorephetyTpipersan-y111-(2 iy o bt 1 o2, °
i5 Mp 172-176 °C. 'H NMR (DMSO-dg): 1.55-1.60 (m, 2H); 1.65-1.75 (m, 2H); 2.85 (t, 2H);

2.95 (t, 2H); 3.00-3.20 (m, 6H); 3.30 (¢, 2H); 3.40 (b s, 4H); 6.50 (d, 1H); 6.55 (¢, 1H); 6.85
(d, 1H); 6.90-7.05 (m, 4H); 7.25 (t, 1H). MS m/z: 370 (MHEH), 251, 174.

y
4-
n-
(
3.

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).




25 net hanesul fonate (3.5 g) in nethyl isobutyl ketone (10 M). The
resulting mixture was boiled under reflux for 5 h and 30eeRR@BP#AP4cuo.
The product ified by flash chronmatography on silic I t
et hyl acet at e tﬁg‘%éfglve t he crude product that subsequently %&@/@ﬁgpi tated
as the oxalate salt (0.7 g). M 171-176 € 1H NVR (DVBO-d6): 1.35-1.45 (m
31-1); 1.55-1.75 (in, 3H); 1.80-1.90 (m 1H); 2.20-2.30 (m 2H); 2.75-2.90
(m 211); 2Exgmple4t, 1H); 3.10 (t, 111); 3.20 (b s, 8H); 7.10-7.15 (m
2H); 7.15-7.25 (m 3H); 7.30-7.40 (m 211). MS mz: 403 (M#). 30
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yl sul fanyl }- i ndo a . A solution of (6-chloro-IH1ndol-3
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cooled to 5 T. To this mxture was adde 1;«&2,3-di chl Qropheoglla)rggl oer azi ne
(1.8 g) di sSePledie S T this mipere 3ip pdded 1 £3.3nighlorgphenyDpiperazing seived e

; d . . ] 1 . i
was stirre ﬁteﬁmmﬁﬁﬁmﬁtﬁrﬁawrﬁnnﬂgmmﬁe%%@ #3250k iRt R'r 2

wat er, and the adueous phase was extracted wth e
conbi ned or Hadte yHEEWaRpowed duo EOamd thiei dqueousphasrdwes, aptractetl ewlith rethyhcuo

to 10 give I, | | | t. N ne action
Condit Pons (ot THe Sofib i orbile B Y22 GRS, 8l i pABBlef B o
product Was gperanfoied.dyg). Thaoil wisrsobiptiod ta fHeysame restibn caglitions ¢tedadtion with

s the. oxarate RIRCp i Gmdlas s prodtl el nde B fronabgmitg m )

8H); 2.95- BSﬂﬁag:;?ueﬂkahyﬁc&&eﬁeﬁﬁle(ﬁl t8 lgivie af oADTI thie Jofﬂfoaﬂ'@ was/isS18ted 95

11-1); 7.60-7.70 (m .. 11.60 (b 15 s 1H). M5 mlz: 442 (MH+), 291 182.
Excampl e 5 ohe oxalal el 0.3 % M E5- U ish SR IV OSO Bk 475205 o Ak 08515

i ndol e, hydggc . 19e7. ' 567 By B leh=72h d e 9),
pot assi um cgr giﬁrgt em?l.ﬁgf( %3%2}?@%@éﬁisg;@%}gﬁz@guﬂ&%%e%%f’%@ %))
i n anhydtous1H3MSaVz: 442 @MHH) 291)18%as boi l ed under reflux for 5 h and
cooled to roomtenperature. The m xture was added silicagel (7 g), and the
sol vent was evaporated in vacuo. The conpound was purified by flash

chr omat ogr afxpmple 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




on silicagel (eluent: ethylacetate(heptane/triethylamne 49:49 é)
Fractions contai ning the 25 conpound were conbi ned and %\/%%?’QP c?qoﬁ vacua.
Recrystal lisation fromacetonitrile gave the title conpound as a white
crystalli ne Wat0dH963e The conpound was precipitated as t heC/BEMGERB or i de
salt (1 g). M 241242C. "H NWR (DMSO-4): 2.10-2.25 (m 2H); 2.75 (t, 2H);
3.10-3.30 (m 61-1); 3.40 (t, 2H; 36023, Hy; 7.00 (t, 1H); 7.05 (t,

SRETR Y 3-‘11%3'3*5%3&&%?@)5%%7@%8%&5‘4%&3%%&6% Pttt |

wer e prepar etIMB(DMEOrs): d45rite ey, 28, 1.65-1.75 (m) RBD); zasmdml)mm@smﬂ),emzu n-1-

| but hyd /oo 8. 25
from 1 (2 3 oy 298 e Ao 087 G amly B 5 ol T T Pl 2 55y
121-122C. 111(d, N 7(SONBOED} 10.75.(b451H). B nf/zz02 QMER)1. 65- 1. 75 (i n, 211); 2.35
(t, 211): 2.50 (b s, 411): 2.70 (t, 21); 2.95 (b s, 411); 6.95 (t 1H):
7.05 (t,121): 7.10-7.15 (in, 211): 7.25-7.30 (m 21): 7.35 (d, 111) 750

(d, 1H; 10.5§ 3({9-[5-,(2,3-'thIMbpﬁﬁ@@pzﬁ@‘&nﬁ%bropﬁl}@cﬂuo?o—lﬂhnd&e 4- (
Di chl ora hen IYiPlPerazm - Y] roPY} I-5 fTuoro-IIT 1 ndo

from - (2, 3- (ﬁ@ﬁ %3 )gg);pgngzppg a%@{B-chlompropyl)—S—ﬂuom—lH mdole Mp 147-

3-(3-chl I ¢ql
T ey O 8 et 0 4 A a2

(t, 211): 3.6PHKH380 (us 150 ms(msséﬂ;s’(msl 75951 5((ma 15X 720:(s,AHD5- 7. 15

(M) 81 PR G e ol s

fuoro H i ndol e from 1- (2, 3-di chl or ophenyl )p| pera2| ne and

3-(4-chlorob D : 1 R

(DVBO-4): 1. 4 adia: L 4 894): 2.50 (b s,
*15 411); 2. ﬁ&n(lt—(,?. 32ch¢h10r3p1£bay1)1ﬁ aamﬁh]ai;hs &m&@-&mﬂ:ﬂﬂh«ﬂ Mp-147-15

E R,,LlH) 7 2hghl rr 0180-aly: T34 s @hi2e; 1:60:170 o 28y 295 0, 28250 & s, 42°
15 4HD); 2.65 (1, 2H); 2.95 (b s, 4H); 6.85-6.95 (m, 1H); 7.10-7.15 (o, 15); 7.20 (s, TE); 7.25-
7.35 (m, 4H); 10.85 (b s, 1H). Ms m/z: 420 (MH+).

C)

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):



5e, 6/ Chloro-3-(3-j4_(2,3-dichlarophenyl) pi perazin-1 ystlop -111-indol e
from 1- (2, 3- di chl or ophenyl ) pi per azi ne and 6-chl oro 3-( eptem er 2004

i odopr opyl ) MWobiaeml e. 1H NVR 20 (CDC13): 1.95 (t, 2W 2. Spmpkeddhy; 2. 65
(b's, 411); 2.80 (t, 211); 3.10 (b s, 413); 6.95-7.05 (m 211); 7.10 (d,
111); 7.10-7.20 (m 211); 735(s 1H); 255 (d, 11]); 7.95 (b's, 1H. M

mz: 422 )er 4, 6 25 1(4) 4-(2,3 Dichl orophenyl) pi perazi n-1
ylThurl}-3, i/'g‘g lh'%‘%b&ﬁsx ggﬁﬁé(@’ éﬂéfi)p 28517 %1 2H); 3.053. 2 (m, 4H),
1-(2,3-di cthzswbﬂmlmr(upnnammzm@%'% 60 (511, ﬁxsmpb PE-356

the use eth acet at e and _aqueous anmoni a e remalnin was di SSO ved

in but anoneng 60~ 7f9 L2 &) M méa dB2 MH+hf pot assi um car bonate (9.7

g), and the m xture was 30 heated to reflux tenperature. To this m xture
was added a sol ution of 1-(4-bronmobutyl)-3,4- dihydroquinol in-2(111)-one
(7.9 g) i5n B@eamBpkYe (150 nl), and the resulting mxture was boiled under
reflux for 10 h. The mxture was filtered hot and purified by flash

chromat ography (eluent: ethyl acetate/triethylam ne 100:4) giving the title

conpound whia3-[#ES-Bicklorqrikemtplhersin hel | IOy TvoR)-B B iditgdea) B-ihdbl3- 9) . Mp
234-235 C. 111 N DVSO-d6): WO 01/ 496/9 30 Sept enber 2004 PCI/ DKOO/ 00728

26 1.55-1.%%% © 1.75-1.85 (nmy 211); 2.55 (t, 211); 285290(m
211); 3. 05 3-FR26mép anéga)cmcriaezﬁ (ﬂlOlﬁﬂ&'}dmﬁlaﬁﬁnétﬁhn %Qaddédﬁfm %

3.95 (t, 214); 7. oo (L, 111 7-15 (d 111 (m  311): 50- 7. 40
(m 211)%011C48 3 wyspepsionaf s ﬁm\@rﬂmpﬁg@ﬁv af.hngé)%mmollg)mlomldly
3-f4-(2,3- D&%ﬂbﬁ:ﬁ%ﬁﬁ@%ﬁﬁiﬂ?g @Z valehls' of ?Jisﬁ)gmﬁjkfé%gf) %&1% OFay e 904 -1 )

yl propan 1-one Brom)propanoyl | oride
di chl or orret m)omhé@tiwﬂwme@mmﬁih@damdmsh@wmww dlch]mscpmthamr(ﬁoa‘ 19

e LR X ap—
m Xt ure wascondziiing eliisaprepyhithyit ansihe (@@qm?aiems)rﬁiwadﬂ,edftb lthe deied aesth \Was led
W th dr ylsdl el %ga?teg? ?O@fo)lg 3 hours. The mixture was cooled to room 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
API 150EX instrument equipped with IonSpray source and Shimadzu LC-8A/SLC-10A 1.C -
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%




100 m). A solution of 1-(2,3-dichlorophenyl)piperazine, (2.5 equiyal ents)
in dry acetonitile containing diisopropylethyl am ne (%3 ?ﬂf?'?? ?re%ﬂoé) was
added to the dried resin and the 15 m xture heated to 70C for 3 hours. The
m xture was woel/ed7d 0 roomtenperature and the resin washedmidoloods y
acetonitrile and diehl oronethane and dried. A solution of A1C13 (1.1
equivalent) in dry acetonitrile (5 m) was added to the resin followed by a
sol ution of ) - ) y
acetonitril é=E L2 L 3 ’ I DN was
quenched by zamtmm 7 d\@am# RT 2 26556 -Eﬂltﬁ)%% 20 flltrat ed and the

pr oduct purlfled by sg'lﬁll?d‘tsphase )lion excﬁalﬁg% chromat ogr aphy (Varian SCX

col utms) using G lson ASPEC 232 XL. Further purification was performed on a
(G A/ SLo | Rt D e e P S T O
LC- SA/ SLC- | b i
particle 5i ief:]"_vx}e‘?@zﬂ {(akt18 (yﬂ'&ﬂi%ﬁ’ﬁ?eﬁmm Ti90%

wat er/ acetonitrile/ttifluoroacetic acid (80:20:0.05) to 25

wat er/ acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 mn at 22.7

m Jmin. Fradei fb[#~(2;:?eDicélvr¢MMmmf-byIJ’Fdd?Wtwd-fHﬂannh&-ﬂ@D%tdn%-

Purity was Y, 0 . trace (254 mm). The
retention t%%eg'glﬂjﬁvgé‘;h?@;ﬁ 914? MS (mz) 422 (M), =
2. 49, purlty 70.57% 30 The fol |l ow ng corrpounds were prepared in a si m | ar
manner .

f|uoroT2% dbRle j fycliydron T iseuuinolinedryl)-pontap
purity: 96. Z%SJQC @Qﬂqmg Fg@@ﬁé/mm/ 00728 27 7c, S 4-
2,3Di chloro™I @&razin-|- -1- 5-"uoro- 2 dro-1Hindol-I- 1 entan-

| - one: LOMS (M z) 450(MR+) RT:256 purlty 81.68% 7d, 3-
4-(2,J3_Di chlsg,ry e . .n-2-

1) - propan : —99% 7e, 4-
4 2,3 Dichl SCAVS (in/4) 380 @dHw), RT <2.29, @rity: 82.49960- ] Hiro olin-2- 1-butan-1-
one: LC (mz) 432 (M#), RT = 2.49, purity: 81.86% 10 71.5 f4 (2,3

Di chl or o-phenyl ) piperazin-1 yl]-1-(3,4-di hydro-1H i soquinolin-2

y1) - pent an- 8b; Bfve(2-Chibidphénsyl)pipprabika -$INIHD, 3-diydro- BH-4flpl- Pybbéngin-B8ue39% Sa, 3-

4- 2-Chl or o&/ﬁsi(m?zr)%é &ﬂll+)j{’[1=2.2!7,31’1mg1{y~ %.?%I Hindol-I- T ro an-1-one:

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%




L M5 (mMz) 370 (MH), RT = 2.29, purity: 92.49% 15 8b,

5-[4- (2- Chl oropherryl )piperazin-:i ylJ 1-(2,3 30 September 2004

di hydro-I H Lyl )pentan-lone: LG M (mz) 398 (M),

purity: 70. W@é g% 4- ( 3- Chl or ophenyl ) pi perazin-1_ P%—J;mxo%fog'yzs

yl J-1- (2, 3-di hydro- 1H-i ndol - 1- y1) pr opan- $g one: 20 LO/MS (rn/z) 370 (M),
RT = 2.33, purify:. 81.15% % 8d, 5- 4- 3-Chloro 1 . erazin-I- | -1- 2,3-di
uo- 1H i ndol 8k 4-[4- é’ﬁc’blnrdpbagd)pzpb%ﬂdﬁ fﬂmﬂ-@&%—;{,wihy&m—MIﬂom-&ﬂbut@Mm ty:

aro- 114 naoPtE NS ool g BTl o, R 2 2 07, puri oy

92.8% 8f, S- 4- 3-Chloro hen 1 i erazin-|- - b- uoro 2, 3-di
dro-1Hindol-1- | _entan-]- one: LC M (m2z) 416 MR+), RT = 2,45, purity:
96. 43% 30 88k 3/443-Chlarpphemi)niperazin-dwl-1-6. Mthydmﬂ -Koquinglif-yikprppan-1-one:
dro-1 Hindo 88 (MR+), RT = 2.33, purity:
93-11% 3?8&%%%@%%9&{%@%‘1/%%%“ /DK%O/ 00728 28 8h, 4 4- 2-Chloro
h1i erazin-I- | -1- 5- uor023d| droIHlndoI-I- 1hutan|-one LCl M5
(mz) 402 (A )4—-11 .

3- [ 4- ( 3- Chl otopheny L : g
yl } - pr opan- LCMS(m/z54lZINQH+I NIZ=}23&4)U(1M-95}7W 2 31 purlty 92 21% 8j ,
S [4_(3_ Chlor02ACL12pi perazin-1 yl -]-(3,4-dihydro-IHisoquinolin-2

y)-pentan-lone: LCIM (mz) 412 (M#), RT = 2.37, purity: 95.37%- . 10

8k, 3-]-#-( &@[@Mﬁfafdpﬂ&@%@%a@ﬁlmﬁ]—ﬂ(iEﬂ)ﬂﬂ%rﬂiﬂdobﬂﬂbmz bHl)igesps-nol in 2
yI} propan- | - :Z t(l g = 2. 27, purity: 91.51% 81, 4- ;':__')
4- 2-Chl or o2%: i“%?Mé )38 '*')’SR,'IA? -?Zd’iuﬂm"ﬂl-ﬁé uinolin2- 1 butan-I-one: -
LCO M5 (mlz) 398 (M4+), RT = 2.35, purity: 97.56% 15 9a, 1-(2,3 :

Di hydr o- 1H—|ndol 1 yl) 3-j4-(1-fluora phenyl i perazin-1 vyl ropan-| one:
Y 81, 4-/4-(2- o)rophejzrzyl)pzpezmzm—]-yl]—ip (3, 4-c¥zhj);a&'2—1%—woqumolm—3/ IJgutaer)—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%




LCIMS (mz) 354 (MH+), RT = 2.14, purity: 91.64% 9b, 1-(2

Di hydro-1Hindol -1 _yj)-4 [4--(2 f1 uor a- phenyl ) pi peraz@gsleRﬁ?’L']"th%% | - one:
20 LCI M (rﬂ(% 368 (M#), RT = 2.24, purity: 76.25%9c, 1-

2,3-: Di hydr X480l - -1 yI} 5 [4-(2 fl-phenyl) pi per arcpkoodorzs

pentan--l-one LOMS (mz) 382 (M), = 2.22, purity: 87.9%25 9d, |-(S
Fl uoro 2, 3-di hydro 1H-| ndol -1 yl) 3- [4 ( fI uor o- henyl) perazin-1 yl]
propan- 1-a ? ) AN 1-(5

F' 1 uoro-2, 3- : f : g

yl J-but an- 1 & . > @W)94‘F¥%- 2. 31, purlty 86. 010 30
91:,1-(5 Fluoro-2, 3-di dro- 1H-|ndoI-I yl) 5-(4-(2. luora-phen-,yl)
plpera2|n1yl]-pentanl- one: LCIMS (nmz) 400 (MH+), RT = 2.31, purity:
97.52% 30 Sthtdd ¥ aﬂn—?@ﬂ#ﬂ@ﬂﬁmﬁﬂa&m&doﬁﬁyymw F-bie:4 Di

or o- henyl - - -121 JproPan I-one: LC/ M5
(niz) 375 %wﬂl'&(’%@ﬁﬁwh Rf (2?"9 %pryéﬁd 43 240 uoro hen 1.

erazin-1- | -1- 23d|h draIH-lndoI-I- 1butan|-one 5 LM (mz) 386 (
El+), RT = 2P —b‘ . henl erazin-l- 1-1-
2,3,di dro- ' 2t ( A 41 \pidpertqurl-ang 29,
purity: 99. IC[GMSL@:/@&IOO%MH#} Rﬁ%wﬂﬁ%@o@ erazin-1- 1-1- 5- uoro-2, 3-di
dro-1H indol-1- yI)propanlone LCL (mz) 390 (MH), RT = 2.27, purity:
87.99% 9k, 1-(3, 4- D| ro-lHts ui noI|n 2- 1-4-4- 2- uoro- h 1- i erazin-l-
1 one: u@/ 3 ] : \ 3, 4-
dro-FHiso LC M5

(m z) =396 (ZQEEQE,_‘B‘M IZCM(HH@HWEQ%ZQ?S;BW &99%] uoro- h -
erazin-1- 1-1- 3,LWdro-IHr inolin-2- 1- 20 roan-l-one: LC/ M5 (mz) 385 (h
+), RT = 2.22, furity: 87.01%9n, 5- 4- 2,4-Di ro- h 1- azin-I- 1-1- 3,4-di
dro-1His Holids ~Dikydto-18riscapainolin-2-yl)4-[4-(2-fluoro-phenyl)-piperazin-1-yl]-butan-1-

~ one: LC/MS (m/z) 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 *ats Jqye)-perian
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 t h&hbicotipognds i the investicnOwsre Abted by risnineaoeweil-feogiived rind | relishle
dopam ne D3 _r Xpress in CHO-cells is determned in vitro. 25 _
Met hod mdlﬁwtﬁ%ﬁ%ﬁﬁg’ﬂ@?’ ‘aL Eur. J. Pharm Modt. Pharm Sec. .
1994, 266, 79- 85.

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



The results are given in-the followng Table 1. Inhibition of binding of
[3H Prazosine to rat al pha-1 receptors 30 By this met hot $eRICTR# 4% on by
drugs of the binding of [3H Prazosine (0.25 rM to alpha-1 receptors in
menbr anes f mpoordkzebrain is determined in vitro. Method npdir/bKeeloozsom
Hyttel et at. J. Neurochem 1985, 44,1615-1622. The results are given in
the following Table 1. 35 30 Septenber 2304 WO 01/49679 31 PCTI DKOO/ 00728

Conp. No. Apbing D3~hind. Al pha-l_is3.310059 | b2 83 01100 {£2910160
1 d0. 922097 | e2CPBE1 00,1 B3 18 bl 53 108 ddoo1bo 241, SIRY 2e1. 61740
3116. 8- 3% #5004048p0 Saz. PZ. 8438 SOIAT. I57{HhpC3. Ib.
Se27939%470{ 6161. 843 7a257R%38%
~ib 2.8 3.0 1100
ic 39 10 160
id 0.92 20 57
Te 21 50 i7
2a 18- 31 | 68
2b 12 3.1 0%
2¢ 18 23 : 190
™ 2d 12 4.0 31
" %e 16 | 17 0
3 i1 638 3%
4 500 Ty 4300
5a 22 2.8 410
5b w 1.1 570
5c 3.9 638 960
5d T 86 1.0 720
Se 27 93% 470
3 16 138 23
. Ta 25 3% 38%
" 7h 53 5% %
Te 61 2% 15%
7d 6.0 85% 4%
Te 10 94% 31%
T 36 95% 34%
8k 8.0 3% 2%
81 40 8% %%
9k 9.0 5% 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:



7b5365%6% 7€6192%45% 7d6. 085%14% 7e1094%81% 7#2695%34%%%. (%730/6320/

814. 08897 4% 9k9. 092%69% Tabl e 1: Binding Data (I C50 val{PeRSRAPRfNH0%s %

i nhi bi tion oWobisding at 100 nM The conpounds were al so tgstBodidadsn t he
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
recept ors bynhibfionvfiEd biadie’ - . ch& 1985, 44, 1615. In
general , the_conpounds of d?%gfmgﬁ{?%dﬁg?eﬂ%rgﬁ%‘gund to have high
affinity forfhecopmatnis warer testedhvtbsreaprgt o pHityefoD3he dommtine D), Ebeptor by

conpounds h . : finity for e_dopani.ne receptor. 10
ne” i mpor gy Eafiio 6P iy Gl tdbikhol BF PrpEGRATNE oo otte a
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 gié@gg 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 GfAnRG eRURE Sopastid D Asc 5-HTI A and/or the 5-HT2& receptors
and/or they act as 5 H'P reuptzakectppﬁhi bitors. 20 Accordingly, the conpounds
of the i Hvention are considered useful in the treatnment of psychosis

' ncluding. t e RASbik o 0P ARkherfic AR el SSNLA0RD S a hhestiey ©

di sorders

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.



such as generalised anxiety disorder, panic disorder, and_ obsessive

conpul sive disorder, depression, aggression cognitive 3 SehtaBPer 2y

dyski nesi a i nduced by treatnent with L-dopa conprising. 25 The

phar maceut i cbogessposi tions of this invention or those whirdT/IK09/00728

manuf actured in accordance with this invention may be adm ni stered by any
suitable route, for exanple orally in tB® formof tablets, capsules,

powders, syruyps, .etc. .. or parenterally. in_.the form of ol utions for
ot on: IRt s CoBRoid Robe muton s RHmed R Aot es oy
may 30 be usegiainiphailitpmpbaidsRealdmamt babaaidatiahd®ngar ri ers, diluents,

exci pients or other additives nornmally used in the art may be used. 30
Sept enber 2004 - WO 01/ 49679 PCT/ DKO0100728 33 Conveniently, the conpounds of

the inventi ofheabfil Aftly diss €AY o 1R dngdOsFaBBuil ©93N. 560 m%«:ﬂaﬁu BidsiSprbfrably
conpounds in_an amount of about 0.01 to 100 ng._ The total daily dose is
usual Iy i#f tdveutlahigeOame efifbgactiye oomupaund ofthgipventipe nost preferably 5 about
0.1 to 50 ng of the active conpound of the invention. Formulation Exanpl es
The pharnmaceutical formulations of the invention may be prepared by

convent i onal Forpnflaitbn Exbaples t he art. For exanple: Tablets may be prepared
by m xing the active ingredient with ordinary adjuvants and/or diluents
and subsequentl|ly conpressing the mxture in a conventional tabletting
machi ne. Exdihelphamakeanidal foanilstions oflihk irvehtonanay e prépareddiyitontenticial methbdd 0
starch, 15 talcum magnesium stearate, gelatine, |actose, guns, and the
Iike;.""'.Am}“ot]Prgq‘eaétdj uvants or additives usually used for such purposes such
as colourings, flavourings, preservatives etc. nmay be used provided that
they are co%ti ble with the active ingredients. Solutions_for injections
may be prepdfaEeXgpple é“éb‘PK?ilﬁthbﬁd’TM?‘gBYiiﬂ'@ﬂéd*ﬁérﬂc“%éP%@F BYith oulEdt i ves

in a part ofagiients Ol aith@ks Lid %%*@J&.ﬂyrosﬁlgf&%g/t@&m&e Hed @bnveRindSt | NY
the solution “20 to desired volune, sterilisation of the solution and
filling in sableting eachipy Fxsmples of adjsvanisy dilueatsponeprisdator slerch.priadnstaghal | y
used in “Lhe ahh, Fa¥dim?doeds, sfile Aot bl Yind 6 ife. 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 airt 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



preservatives, antioxidants, etc. Typical exanples of rgcdpes for e :
formul ati on of the invention are as follows: 25 30 1)Ta |%‘?Op§e’83?{t%9f°?ﬁ ng 5.0

ng of active_conpound cal cul ated as the free base: Conpou rmul a.
5.0 ng Lact‘ﬁé@gg% Mai ze starch30 ng Hydroxypropyl cel | ur&@g&%ﬂnj{;‘q’i

M crocrystalline cellul osel9.2 ng Croscas4grel | ose Sodi um Type A2.4 ny

Magnesi um st earate0. 84 ng 30 Septenber 2004 WO 01/49679 PCT/ DKOO/ 00728 34
2) Tabl ets €pnt ai nTabiptdcdntaiming 6.5 ang efeeticowpponat cbdutatddat da fes bhdee free
base: Conpound of formula I 0.5 ng Lactose 46.9 ng 5 Maize starch 23.5 nyg
Povidone 1.8 ng Mcrocrystalline cellulose 14.4 ng Croscarnellose Sodi um
Type A 1.8 ng . Magpgipdidddfdamailer 0. 63 ng 10 @3m@yrup containi ng per

mllilitre: Conmpound of formula i 25 ng 15 Sorbitol 500 ny
Hydr oxypr opyl cel | ukg¥ese15 g d ycerol 50 ng#O-R@Ehyl - paraben 1 ny
5 Maize starch A 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4mg
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



Propyl - paraben 0.1 ng 20 Ethanol 0.005 m  Fl avour 0.05 Sacchatin
sodium0.5 ng Water ad 1 mM 25 4) Solution for inj ecti%q;@%%tﬁ?"gf’hﬁd‘l

g per
mllilitre: Conmpound of formula | 0.5 ng Sorbitol 5.1 ng Acetic Acid 0.05
ng 30 Saccharin sodiumO0.5 ng Water ad 1 ml 30 Septenber 2004 35 Patent
Clains 1. A hal ogen substituted 4-phenyl-I|-piperazinyl derivative of

formulal R R2-W N(CH2).,-X-Q b2 x m5 wherein Wis C, CHor N, and
the dotted |ine emanating from Wi ndi caggs a bond when Wis C and no bond
when Wis Nor CH Rl and R2 are independently sel ected from hydrogen and
hal ogen, [Fatsptdednsat | east one of R1 and k2 is a halogen atom 10 R3 is
sel ected from hydrogen, halogen, C.6-al kyl, C2_6-al kenyl, C2-6-al kynyl,
trifluoronethyl, C, -6-al koxy, aryloxy, aral koxy, hydroxy, am no,

Cl. 6- al kyRam ndy halpfiep Sibs@uted fHphdnylahpipoaziny deriyatamedf foyadoI 15 ni s2, 3, 4or5; X is
CH2, CO CS, SO or S@2; and Qis an optionally substituted 1-indolinyl
group of formula

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




20 R 1) 30 Septenber 2004 36 wherein R4, R5, R6, R, ?%ﬁ%{qﬁgg?ﬁéﬂa“ro,

i ndependently sel ected from hydrogen, halogen, triflu

cyano, Cl.6-alkyl, C2-6-al kenyl, C2-6-al kynyl, Cil-6-al koxy, Cl.6-

al kyl thi o, C1.6-al kyl sul fonyl, hydroxy, hydroxy-Cl.6 al kyl, am no,

CE- 6-al kyl am no, di (Cl_6 5 al kyl )am no, acyl, am nocar bonyl ,

Cl _6-al ky, am nocarbonyl and di(Cf_6-a gyl ) am nocar bonyl ; and any of "its
enantioners and acid addition salts thefeof. 10 2. A compound according to
claiml1l wherein RL and R2 are both hal ogen. 3. A conpound according to
claim2 wherein R and R2 are both chloro. 4. A conpound according to claim
1 wherein Qfa a i B Fad gen. 15 5. A
conmpound é)&c_}%@‘r“g? hlg}%{dﬁg’lﬂ:i%ﬁg %A}ﬁél{rﬂi ?@e@p&l&s&ﬁdaf%rgg%d.réggfl’m@éégbrrpound

accor di ng Srosgmeihy, gityh eyage.o1 Rakyls Charplisgeh C2-odlyny, ComplosiCaccor ding to
claim1l bi a ){}dﬁﬁ : ] y en or

chl oro. gﬂg@ gig?fp%ﬁg{?lg%{cgg}r’la?%é 0 cfl%gflggg %L]My%’sﬁ\;v%%(r}g?%ﬁ\/‘&%ghg]ﬂl &*%g A conpound
accor di Ag AHIDuniae,aeyl.rmingcaghopplefiaiaficylaminpcatpnytandH? . 10. A conpound

acccor di nggd0. . i in the 1-indolinyl group is unsubstituted or
substi t ut glgb\&/)ﬁ ?Eﬁag}ng%%érﬁygo 11. A compound according to claim1 wherein R3
i s hydr ogend @y oRis ¢ngntpmersahdebid additinesaltpthersofposi ti on on the phenyl ring. 12.
A conpound: according to claim 11 wherein R3 is hal ogen. 30 Septenber 2004
37

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.



13. A pharmaceutical conposition characterised in that jt ri ses
conpound of any of <clains 1 to 12 in a therapeutlcalIj“%ﬁﬂ%%%P%%ﬂ%Hbunt
together with one or nore pharnaceutically acceptable carriers or
diluents. 5 14. Use of a conpound of any of Clains 1 to 12 for the

manuf acture of a medi canent wuseful in the treatnent of psychosis including
the positive and negative synptons of sghizophrenia, affective disorders
such as generalised, anxiety disorder, panic disorder, and obsessive -
conpul sive disorder, depression, aggression, cognltlve di sorders and

dyski nesi a3 i ndwbethateptical exptoesition eharadterisediipyshet itkOmprises a compound of any of

claims 1 to 12 in a therapeutically effective amount together with one or more pharmaceutically

acceptable carriers or diluents.

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





