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_ particular psychoses. Some of the compounds also have affinity for the dopamine Dj;

receptor, the 5-HT,, receptor and/or the 5-HTy¢ receptor and some of the compounds are

10 serotonin reuptake inhibitors.
Background of the Invention.

Dopamine D4 ligands related to the compounds of the invention are known from WO
15 98/28293. The indane and dihydroindole derivatives disclosed herein have the general

formula

A—X" N——{CH)y——W——(CHa)

P
\
Rs

Ry

20 wherein A is an indole and Y is a group completing an indane, or a dihydroindole and the

other substituents are as defined in the application.

WO 00/23441 discloses compounds of the general formula
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RO 4 \--/ NGI2 -W(CHA Y (1) (57) Abstract: The present 4 M&r’#ﬁbﬁ@ rel ates
a

to dopam ne and serotonin receptor |igands having the gener ormJ a (1)
wherein ogne of Y and Y2 is N, which is bound to Y4, Y3 is Z-CH2, CH2-Z or
crzc2 an® 4 W% t her meanings of Y, y2' Y3, Y4, z. W RCTROL00E g
and RO are as given in the clains and t he descri pt| on. The conpounds of
the invention are useful in the treatnent of certain psychiatric and

neurol ogi cal disorders, i.e. schlzophrenla ses, anxiety
di sorders, depression, ) ive __H_g&gnd sl eep
i nprovenment. WO 01/ 96328 'OI DKA | 00%06ch,N\ USEFUL FOR THE

the' I nventio present invention
relates to a novel cl » ol e derivatives having affinity for the
dopam ne D4 receptor. The conmpounds have antagonistic effect at the
dopami ne D4 receptor and aregtherefore usefal in the treatnent of certain
psychi atric and neurol ogi c dlsorders in particular psychoses. Some of the

conmpounds al so, have affinity for the dopam ne D3 receptor, the 5-HT2A
recept or avgrein theyaibstitnemed s Bo &t 0y 1 andip gtmes dsfinedhin tho apmlisatien. aFle 10

serotonin
Foands. r oS ot M ol b Uon it R e PSS v
98/ 28293. s‘Ehﬂomndamawmhlbﬁbﬂsy (Ih@ colpbendd afd dlgiticde b usedndae dhdesinentiuaV e
the general  formula A--'X (rH2). "W (CH2)m 20 wherein Ais an indole
and Y i 8 aSCBFGB%Te@éﬁBﬁ@FheﬁQSEﬁO‘F%@Q‘PTéGTSm a di hydroi ndol e and the other
substituent are as defined in the application. WO 00/ 23441 di scl oses
conmpounds of the general fornmula 14 March 2005

Other compounds structurally related to the compounds of the invention are described in

WO 99/58525. The compounds disclosed herein are said to be 5-HT2, ligands and serotonin
reuptake inhibitors and have the general formula
10

wherein the substituents are as defined in the application. The compounds are said to be
useful for the treatment of schizophrenia.

15
WO 00/31074 relates to compounds having the formula




WO 01/96328 2 PCTI DKO1/ 00406 wherein the substituents R, jé@?@ n,

and p are as defined in the application. The conpounds are sai 0 show
hi gh afflnlt%/ to dopam ne D2 receptors and are also said to be serotonin
reupt ake MWhIWI8F s. The conpounds are clainmed to be usef ACHRJKO1{({H6
treatment of S schizophrenia and other psychotic disorders. O her
compounds structurally related to the coApounds of the invention are
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March 2005 WD 01/96328 PCT/ DKO1/ 00406 3 wherein Xis COor SO2 and Y is
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and WO 9546k, ach sﬂisﬂm&ddtmmdnmmunbgaradd tetrdhiydivisoljhikelifidre dwivativesds
of the proﬁent I nventi on, substituted_ tet rahydroqw nol | none and
t et r ahydr oHeEETRTAYPIERORPOTR ﬁ qt\?e%tam andRdele as fwweg@owmvw%ifhe
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as ant1 psychot’i cs. Tﬁe Co ounds of
10 WO 93/16073 are also clalmed to have antagonistic activity at 5-HT, receptors.

Dopamine D4 receptors belong to the dopamine D, subfamily of receptors, which is
considered to be responsible for the antipsychotic effect of neuroleptics. The side effects of
neuroleptic drugs, which primarily exert their effect via antagonism of D, receptors, are

15  known to be due to D, receptor antagonism in the striatal regions of the brain. However,
dopamine Dy receptors are primarily located in areas of the brain other than striatum,
suggesting that antagonists of the dopamine Dy receptor will be devoid of extrapyramidal
side effects. This is illustrated by the antipsychotic clozapine, which exerts higher affinity
for D4 than D, receptors, and is lacking extrapyramidal side effects (Van Tol et al. Nature

20 19'91, 350, 610; Hadley Medicinal Research Reviews 1996, 16, 507-526 and Sanner Exp.
Opin. Ther. Patem‘.s; 1998, &, 383-393).

A number of Dy ligands, which were postulated to be selective D4 receptor antagonists {L-
745,879 and U-101958), have been shown fo posses antipsychotic potential (Mansbach et
25 al. Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that
these compounds are partial D, receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a
silent antagonists {Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).
30
Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, majr have

beneficial effects against psychoses.



10 WD 93/16073 are also clainmed to have antagoni stic acti htl\)f%?ﬁ 5?5 HT2
receptors. Dopami ne D4 receptors belong to the dopam ne amly of
receptors, which is considered to be responsible for the ant i chotlc

ef fect of WRIM¥PBotics. The side effects of neurol eptic d’ﬁT@é‘g 108
primarily exert their effect via ant agoni sm of D2 receptors, are 15 known
to be due to D2 receptor antagonismin the striatal regions of the brain.
However,  dspaifieDPAnti QB0 A0 2R DeRELABIdr lie ﬁ%ﬁ&ﬁ%f‘c@gﬁﬁ@@éeﬁ&ts%%&ts@ha' n
ot her than striatum suggesting that antagonists of the dopam ne

recept or wi¢k bl Beycheniractlognid98pyfaBefd). side effects. This is
illustrated by the antipsychotic clozapine, which exerts higher affinity

for D4 tha rec tor and |s | acki extrapyram dal, side effe Van
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anti psychot i ¢ ot nt.i aI sba t % 0] 9 998.. 135,
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al. Br. J. Pharnmacol. 1998, 124, 889-896 and zi et al. Br. J. Pharnnacol.
1999, 128, 613- 620). Furtherrmre it was shown that 1999, 128, 613-620).

30 Conseque la}ﬁme?%#ec so%iq%% t?rﬂg X ol D%bf&&?)ﬁgf) Iecébqgﬁ %a %; Y605

ant agoni st s, ene I Cla a al n PSycnoses

WO 01/ 9632@:@&%&&%1&@@4@@ tHe hﬁ@nﬁmmIdyomr(Samaff&lt%l Wytues 990 S4As edd
for the treatment of cognitjve deficits (lentsch, et at Psychopharnacol ogy

1999, 142, g gaych Ffurth%éwcleés“E&eﬁe‘éerﬁorwlﬁr@é%%em@ea%%%t okadthig ebeenhe
primart LY Rl Wl SnisiBlotiGicllity ewiildD 1 2Pflnflal ABER %Béz?“rﬁ%&so?%é} 1997, 12,

pol ymor phismin the gen nco ing opam née
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particul ar 39 S@{fbre, D receptor antagonists may offer the potential for an effective antipsychotic _

-

therapy, free of the extrapyramidal side effects of the classical antipsychotic drugs, which
primarily exert their effect by blockade of D, receptors (Shafer et al. Psychopharmacology
1998, 133, 1-16 and Schwartz et al. Brain Research Reviews 2000, 31, 277-287).
20
Moreover, D; receptor blockade results in a slight stimulation in the prefrontal cortex
(Merchant et al. Cerebral Cortex 1996, 6, 561-570), which could be beneficial against
negative symptoms and cognitive deficits associated with schizophrenia. In addition, Ds
antagonists can reverse D, antagonist-induced EPS (Millan et al. Eur. J. Pharmacol. 1997,
25 321, R7-R9) and do not cause changes in prolactin (Reavill et al. J. Phaﬁacol. Exp. Ther.
2000, 294, 1154-1165). Consequently, D3 antagonistic properties of an antipsychotic drug
could reduce the negative symptoms and cognitive deficits and result in an improved side

effect profile with respect to EPS and hormonal changes.

30 Dopamine D3 agonists have also been considered relevant in the treatment of schizophrenia
(Wustow et al. Current Pharmaceutical Design 1997, 3, 391-404).



10 Dopam ne D3 receptors also belong to the dopam ne D2 s fﬁg%hymgg
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Psychophar macol ogy 1998, 135, 1-16 and Schwartz et al. Brain Research
Revi ews 20Q0,..31, 277-287).. 20 Mreover, D3 receptor bl ockade results in a
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reduce the"nega.tl ve synptons and cognitive deficits and result in an
i nproveld siéeraiaeecuiret drenie inresearele and teatmsnEPBIR Rubhieationn Ad. c My gl®91) 30

Dopani ne opi I e ons{ dered rel evant i nt of
schi zophr ot BisRmAL B B3y B Al kel it ke 1055 10 £ 0 R
391-404) . Pémdduantet a0 Curihy OpLAGSH N aiMOLLLAIA09F, 1, Yor-io8)s effects are
known with respect to conpounds, which are ligands at the different
serotonin receptor subtypes. As regards the 5-HT2A receptor, which was
previously : N - HI f ' . ve
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aggressive behaviour (Connor et al. Exp. Opin. Ther. Patents. 1998, 8(4), 350-351).

Recently, evidence has also accumulated which support the rational for seiective 5-HTsa

20 aﬁtagonists as drugs capable of treating positive symptoms of psychosis (Leysen et al.
Current Pharmaceutical Design 1997, 3, 367-390 and Carlséon Current Opinion in CPNS
Investigational Drugs 2000, 2(1), 22-24).

Compounds, which are 5-HT reuptalke inhibitors, are well-known antidepressant drugs.
25
5-HT,c ligands have been found to augment the. effect of 5-HT reuptake inhibitors in
microdialysis experiments and animal models, and compounds having 5-HT reuptake
inhibiting effect combined with affinity for the 5-HTyc receptor may therefore be
particularly useful for the treatment of depression aﬁd other disorders responsive to
30 serotonin reuptake inhibitors ( PCT application No. PCT/DXK00/00671).
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sel ective 5-HT2A antagonists could be effective in the prophylaxis and
treatment of mgraine (Scrip Report; 10 "Mgraine - Current trends in
research and treatnent”; PJB Publications Ltd.; May 1991) and in the
treatnment of anxiety (Col part et al. Psychopharnmacol ogy 1985, 86, 303-305
and Perregaard et al. Current Opinion in6Therapeuti c Patents 1993, 1,
101-128). Some clinical studies inplicate the 5-HT2 receptor subtype in

aggr essi ve Helsaxdingly, densmireeDs revBpior Vighusls| ars epodandinl druspfori e HierlEgenost

e 2T O, B e B 0

aggressi ve bghsporet mfyQavehe Srttar befflt. of GRipfoved effect dintepressivel AiBnedifids
350-351). Recently,. evjdence has al so accumul ated whi ch _support .t he

he .
rational fosyspfosisipysshigonhrenic pattenisn Campenmss yithcombuigd eflgpladthe depaprinsPung

positive sy /&4 0S| I r t.d ign
1057, 5. 55080 28 cREYFAGERREEHRG Bl 1R benctlof BRproVE LB Pl 58
Drugs 2000, ngdtve Swdss oflaiipophdsia, uid the tenefitoftdHeceop dafessivehadal smiicty
are wel | -known anti-depressant, drygs, 25 5-HI2C | igland have bg‘_iclan. fch)ltlmd to
augnent t he S¥gt .

proggs Ipre, SoRATHRS D ARfPEANISP HTpETUSROE AR gRiApayshialic drug may
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t her ef or e bémppeed sidekffedtyprafdef ul for the treatnent of depression and ot her
di sorders responsive to 30 serotonin reuptake inhibitors (PCT application
No. PCTCH®KC0/ 00671). 14 March 2005 6 Accordingly, dopanine D4 receptor

| i gands are j $or the treatment of schizophrenia and ot her
psychoses, glr%gfhgo ?Jﬁggﬂ\%ﬁ%léﬂconbi ned effects at the 5 -H transporter
may have the further benefit of inproved effect on depressive and negative
synptonms in schizophrenic patients. Conpounds with conmbi ned effect at the

dopam ne D4 receptaor, and the 5-HT2A  recepior m e, the benefit. of

broved of ABE(oDGRE pb e Pirserkmreniigg 4 14 B rronttnd b rECoR T achist o
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A further object of the present invention is to provide compounds with such activities which
have improved solubility compared to prior art compounds.

20

According to a first aspect, the present invention provides a substituted indole

derivative of formula 1

Rr?

rY
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5 R
R l 7 vl
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7 / \_/ : R?
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RB R1 0

25 wherein



| nproved side effect profile. 10 Surrmary of the Invention Irﬁarggjz@% of the
present invention is to provide conpounds that are partial ‘agoni Sts or

ant agoni sts at the dopam ne D4 receptor and such conpounds w th conbi ned
effects at the 15 dopam ne D4 receptor, the D3 receptor, the 5-HI2A
receptor, the 5-HT2c receptor and/or the 5-HT transporter. A further

obj ect of the present invention is to pr®vide corrpounds wi th such
activities gﬂagl Qth%i{&Ymﬁ)NOWEﬂh?%&bﬁh'téW A3 FRAUEL Jeoy Ry 1o, YTRYNdS:
20 Accor d| first aspéc esent I nvention provides

subst it ut est IOukoidey* iderCHgt i ve of forrrula | Y1 .Y 4 -~ N' "=

CH2)n"". W(CH)m _"Y X (1) 25 wherein 14 March 2005 7 (a) one of Y and

Y2 is N, Chl o 2t.0. Y4 ndt f 1Y2 i

or S02 an nleé) a&[ii% IS%Ib she togb @%‘el%thﬁo% ‘?éﬁ&ﬁ]&dﬁsm
and the otdj@rcgfsdjerg@ o2 is CH2 and Y4is CO CS, SO or or 5 (c) one
of Y1 and Y2°is N, which is bound to Y4, and the other of Yl and Y2 is CH2
and Y4 is CHz; Y31|sZCHZ CH2-Z or CH2CHZ2, andZ|spor §; rovi de

t hat whén () ong oRY \@drﬁéyls h{;wkmin is boumdotp andthe other of Y and Y“ is CH; and

IS CHz,

Y3 is Z-CHa, CH,-Z or CH,CHy, and Zis Q or S; provided that when YlisN, Y° may not be
Z-CHz;

10 Wisabond oran O, S, CO, CS, SO or SO, group;

n is 0-5, mis 0-5 and m + n is 1-10; provided that when Wis Q or S, thenn>2 and m > 1;

when W is CO, CS, SO or SO, ,thenn=1andm > 1;

15 XisC,CH orN; provided that when X is C, the dotted line indicates a bond, and when X is
N or CH, the dotied line is not a bond;

R! R are independently selected from hydrogen, halogen, cyano, nitro, amino, hydroxy,
Cis-alkyl-amino, di-Ci.¢-alkyl-amino, Cy.¢-alkyl, Cis-alkenyl, Cy¢-alkynyl; C;¢-alkoxy,

20 Cys-alkylthio, Cy¢-alkyl substituted with hydroxy or thiol, Csg-cycloalkyl, Cs g-cycloalkyl-
Cisalkyl, acyl, thioacyl, aryl, trifluoromethyl, trifluoromethylsulfonyl, and Cis
alkylsulfonyl;

R is hydrogen, Cig-alkyl, Cy¢-alkenyl, Cy¢-alkynyl, Ci¢-alkyl substituted with hydroxy or

25 thiol, , Cag-cycloalkyl, Cs.g-cycloalkyl-Cy.¢-alkyl, aryl, aryl-Ci¢-alkyl, acyl, thicacyl, Ci¢-
alkylsulfonyl, trifluoromethylsulfonyl or arylsulfonyl or a pharmaceutically acceptable acid
addition salt thereof.



. trlfluoroneﬁmeﬂﬂmdhﬁb

10 Wis a bond or an O S, CO CS, SOor SO group; nis 5 and
m+ nis 1-10; provided that when Wis 0 or S, then n ? 2q4§ﬁm%h560§

Wis CO CS, SOor S02, then n >1 and m> 1; 15 Xis C, CHor N prOV|ded
that when X is C, the dotted Iine indicates a bond, and when X is N or CH,
the dotted line is not a bond; Rl -R9 ape |ndependently selected from

P 651 kyl A 120 gipeeicdfs PRiel v ortcmpigvicdh g Racd’ s Koy,

20 Cl. 6-al k)ébxhﬁbﬁmon @iﬂ&t@t%?{ lin %’P%é r%gs chﬂlpBMﬂH 8Xdhe Hrst zmlp@étqn a
C34- cycl oal kyl C3- $- c§‘ oalky -al kyl, acy I, thioac
ent

rynemnwrs utOngﬁhslt Wlﬁhd)ll@lmﬁ meg l@hamamnyally RlO is
hydr ogen, Cl, enyl, C2-6- al kynyl, Cl-6-al kyl substituted
with hydr ox{?‘cc(?Pta%%?%f‘E?"%P“gluen ~g-cycl oal kyl , C3.8-cycl oal kyl -C1. . 6-

al kyl, aryl, aryl-Cl-6-alkyl, acyl, thioacyl , Cl-6 alkylsulfonyl,
trlfluoronethylsulfonyl or arylsulfonyl or a pharmaceutically acceptable
acid addi t AsRotdHIg torhBrirdoaspectathppressnbmysntien piavidss dsmef @ sompeerbeald

aspect, thegprgse %péc{“ffr“ﬁl' L ORI R EsE 2&4&%&@?‘&#&?& tl"[éom' ¢ Gf
characterised 1nt conprises ‘a conpoun I'rst aspect In a

t her apeut i cabditivefdndc hegeivanoumitoinegef hehizeplitbnianetiesr pHichogebaramriegut i cal |y
acceptable carrjers or diluents. Accordi oathird pect, the present

i nvention pABQTEs eR ggl@é%ﬁﬁ%mw&r digtger iaste Q@g@&{ ang ofsgsive

manuf act ur e .gf @B, §s§1f0H| aégg %}Hﬁl RAUNERR in@lced B gsdotn'vél ioRRd
negative synptg of sc renla t psychoses, anxi I sorders,
such as genantqisnyslﬁﬂhcalgxme,tmxgthlwrcdgmnvq:)dmmdem, s\rﬂ}ﬂélandmdﬂnbmpmemnt

compul si ve d%ﬁorder depression, aggression, side effects induced by
convent i onaft® ﬁﬂ%lpsychotlc agents, mgraine, cognitive disorders, ADHD and
in the inprovenent of sleep. In a first particular enbodi nent of the

invention, the indole is bound to X via position 3 of the indole. 1 4
March 2005 In a first particular embodiment of the invention, the indole is bound to X via

position 3 of the indole.



WO 01/96328 PCT/ DK01100406 8 In a second enbodi nent of tgq\/lérgyégég on, one
of Y1 and Y2 is Nwhich is bound to Y4 and the other \} |sCO
and Y4 is CH2. In a third enbodi nent of the invention, one of Y and Y2 is
N, which WOUSERE to Y4, and 5 the other of Y and Y2 isPEIPEMAME | s co
In a fourth enbodi nent of the invention, Yl is a nitrogen bound to Y4 and
one of Y4 and Y2 is CO and the other isSCHZ 10 In a fifth enbodi nent of

the i nvent ipsec¥nd bibibditicht RO iMvemih, bRe JFY! M ¥5i Wibg iy Bohl to §4ang! N @
sixth embodi nent of the jnvention, Y |sea ni trogelrsl boun 1t 00Y4 oYz%imsl CH2

and Y4 is ﬂ@@ﬂiels*fYna@d'é’e\l%ﬁfQ;&e(hb’ém(ﬁﬁm of the invention, Y2 is a
nitrogen bound to Y4 of and one of Y and Y4 is CO and the other is CH2.
In an eighth enbodi nent of the invention, Y2 is a nitrogen atom bound to
Y4, Y| is GHRtdrtedBoditentSofGR: nmnﬁowld%fbfqrmawﬁeﬂtl\?%m‘@ﬂqs b&ﬁﬂ%l@%naﬂ
is anitrogen atombound.,to Y4, Yl ,is COand Y4 is CH2. In a tenth

embodi nmént Tstheef Y)wad ¥ énCHomed 87 is§Oand Y2 is N, which is bound to Y4,
and 25 the other of Yl and Y2 is CH2 and Y4 is CH2. Such conpounds are
preferably in the formof pharnmaceutically acceptable di-salts thereof. In
a further Bnbfuirfenibodiméthef itrianditen, YYR 4 Sw6it2@dindto QHREd oB0of W* sid ¥P
further enbo rrents of the invention, Xis C, Xis Nor Xis CH 14 March
2005 WO 0115§6328d BeptsRdiCHe406 9 The substituents RL -R are in
particul ar sel ected from hydrogen, hal ogen, cyano, nitro,

10 In a fifth embodiment of the invention, Yiisa nitrogen bound to Y", Y2 is CO and Y*is
CH,.

In a sixth embodiment of the invention, Y' is a pitrogen bound to Y4, Y? is CH; and Y*is

CO.
15
In a seventh embodiment of the invention, Y* is a nitrogen bound to Y* of and one of Y and
Y*is CO and the other is CHL.
In an eighth embodiment of the invention, Y? is a nitrogen atom bound to Y*, Y'is CH, and
20 Y*isCO.

In 2 ninth embodiment of the invention, Y is a nitrogen atom bound to Y?, Y is CO and Y*
is CHZ

In a tenth embodiment of the invention, one of Y!and Y? is N, which is bound to Y*, and
25  the other of Y' and Y? is CH; and Y* is CH,. Such compounds are preferably in the form of
pharmaceutically acceptable di-salis thereof.

In a further embodiment of the invention, Y> is CH,CH, or CH,Z.

30 Instill further embodiments of the invention, X is C, X is N or X is CH



am no, Cl.6-al kylam no , di-Cl-6-al kyl am no, Cl -al kyl, %[% kyl and
trifluoromethyl, and Rl is hydrogen, Cl1 _6-al kyl or acyl an S a
bond and n + mis 1 to 6, in particular 3 to 6. 5 The corirpounds of th

i nventi onY}¥/48338t i al agoni sts or antagonist at the dopamfitd/IHf1 mP‘@éept or.
Many conpounds have conbi ned effect at the dopam ne D4 receptor and

dopam ne D3 receptor affinity, 5-HI2A reeptor affinity, 5-HTzc receptor
affinity amiefsabstimentil R eRPlapk e phfichhi soeted E’i%ﬁ{ hydid gt Rl eﬂ,gla)’anot Rro,

conpounds of the invention are considered useful in tﬁe t reat ment

805| t :j ve aﬁ@ﬁ%@aﬁﬁﬂ@lw 8hE1 cﬁlkﬁbmmﬂmb@ﬂﬁgé Cm%@loaﬁg&@hémorm&hhgl
obsessive ARl sFIQRERE PR RN (G W S AEPa BRER S LN R i gt uter

i nduced by3desventional anti psychot ic agents, migraine, cognitive
di sorders, ADHD and in the inprovenent of sleep. 15 In another aspect, the
present | n\é,glnt i on prow des a phar maceuti.cal conposition conprising _at

| east ome s pbthy, myentt %a@ewﬂ@da@mommaggnﬁtr #tatbe (dapariney Dy
accept abl e, t r ' t f

anount and %%b%gng% t%:%}ﬂp %Jr?g gdr}ﬂbﬂrlr%hr %f%ﬁarﬁg%ééud %f c%g%)étgﬁland
carriers odophniine i%srec@ﬁoﬂ atfﬁmtﬁ,Lﬂ-Hﬂ’g( reagyecdffinity e5- Hﬂ?g,s&:néptbmtfﬁnity and /or 5-
provi des t usetéff) Bi%lcong ﬁ (2 of Fornmula | as defined above or an acid
addi tion sat't” SHOGERE e¥eftnanuf act ure of a pharmaceutical preparation
for the treatnment of the above nentioned disorders. 25 Detail ed Description
of the Invention The conpounds of general Formula I may exist as optical

i somers thereof and such optical isoners are also enbraced by the

i nvent i ¥h. Agoordinghe the reemplousdsabk e ingérdion aro cantidened hisdfubrin ithé taaiiead of

| kyl ro n one to s ar natms n s e,. ,
Stmon . 1 OoBaslfye A Aca? SinbBuidt sclRbud M nedfial ShjelGords Tk
2- et hyl - | a@r@wﬂahsdae rahxieqanﬁsdmfylpamwdiy&rd%h &Qﬁ&:b‘é\éesﬂr%laéﬁﬁﬁsm disorder,

PCT/ DKO1/ 00406
depression, aggression, side effects induced by conventional antipsychotic agents, migraine,

cognitive disorders, ADHD and in the improvement of sleep.

15
In another aspect, the present invention provides a pharmaceutical composition comprising
at least one compound of Formula I as defined above or a pharmaceutically acceptable acid
addition salt thereof in a therapeutically effective amount and in combination with one or
ﬁore pharmaceutically acceptable carriers or diluents.

20

In a further aspect, the present invention provides the use of a compound of Formula I as
defined above or an acid addition salt thereof for the manufacture of a pharmaceutical

preparation for the treatment of the above mentioned disorders.
25  Detailed Description of the Invention

The compounds of general Formula I may exist as optical isomers thereof and such optical

isomers are also embraced by the invention,

. 30 The term Cj_g-alkyl refers to a branched or unbranched alkyl group having from one to six
cathon atoms inclusive, such as methyl, ethyl, I-propyl, 2-propyl, l-butyl, 2-butyl, 2-
methyl-2-propyl, 2-methyl-1-propyl, pentyl and hexyl.



10 Simlarly, C2-6-alkenyl and C2-6-al kynyl, respectivel Y4 ﬁg@l%}g&e such
‘groups having from two to six carbon atons, including one ond and
triple bond respectively, such as ethenyl, propenyl, butenyl, X
propynyl X¥RI0¥U8%y| . 5 The terns Cl-6-al koxy, O 5-al kylt TG)KW““ 06
Cl- 6-al kyl sul fonyl, d _6-al kyl am no, Cl1-6- al kyl carbonyl, and the Iike,
desi gnate such groups in which the alkyl 1§roup is Cl1-6 al kyl as -defined
above. The Sigflgi _&I%EA 3Rk mhﬂp n
car bocycl e havi ng&t:%r ee t)g 1%¢2e6| ght "¢ aﬁﬁgvagu‘g&y%{e%c{lopr q+aIVﬁlg from
cycl opent yItwo dg sixoerskyn atomse including enendouble borst euds tripde homhrdsp&cymﬂypsuch as
_aromatic grd St pht h articular phenyl, including
met hyl subs?}ép&]félg)%%ﬁ@h ot %&ﬁtﬂﬁ?ﬂ%ﬂ@%@é’en means fluoro, chloro,
bronmo or iodo. As used herein t he termacyl refers to a fornyl, Cl-6

- al kyl car bg['hﬁ aryl carbonyl, aryl-dC -6--al kyl carbonyl ,
C3_8-cycl odiPRy| EHRHorfyts-Ako, Cﬁlg"%l%ﬂhﬁal K 1o By Isalfompil,- ¢ §n-pefiylaming,oufiand

roup | o+ ApORSHonk® i S SRR, BRI i S e o

t he conpoundnafabiolve. i nventi on are pharmaceutically acceptable salts
formed with non-toxic acids. Exenplary of such organic salts are those with
mal efic, fumaric, benzoic, ascorbic, succinic, oxalic,

bi s- et hyI I | QQ%&QI t [

propi oni c, qiﬁgftt@lgﬂrl ?%:é @f’ﬂoi cy5| d cit rﬁt gffb'nﬁ ch%gnﬁcﬁl@ﬂact&géocﬁg}e%’aﬁ% %eflol c,
ci nnami &0 eight éfeecﬁmns,,suahpacyolmpxomﬂe@c]opcntphbmlbh@wl iet|aconi ¢, glycolic, p-
am nobenzoi c, glutam c, benzenesul fonic and theophylline acetic aci ds, as
wel | as the 8-- hal otheophyllines, for exanple 8-bronotheophylline.

Exenpl ary qﬁle$éi-ﬁ_-harly I

hydr obrom ¢, sul furlpf:brfaglﬁitlb 53%‘1%2&}&%3?3’%&3%& gﬁ%} t rﬁl{eﬂgf;%lﬁﬂtﬁyébm_?hamcular
phar naceut phmylnodpdmerm@hﬂ substitited phemyborinaphtbyl .t hose which are

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

powder s15 S Walten nRa@s flubfo, BEAbR) bR dnjiodd) the form of 14 Mar ch 2005 WO
01/ 96328 PCT/ DK01/ 00406

As used herein the term acyl refers to a formyl, Cy. -alkylcarbonyl, arylcarbonyl,

aryl-Cy.¢-alkylcarbonyl, Cs.g-cycloalkylcarbonyl or a Cs.g-cycloalkyl-C;¢-alkyl-carbonyl

group and the term thioacyl is the corresponding acyl group in which the carbonyl group is
20 replaced with a thiocarbonyl group.

The acid addition salts of the compounds of the invention are pharmaceutically acceptable
salts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
25 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 inorganic salts are
those with hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.
30
The pharmaceutical compositions of this invention or those which are manufactured in
accordance with this invention may be administered by any suitable route, for example

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



11 solutions for injection. For preparing such conpositi , s wel |
known in the art may be used, and any pharnaceutically agcng?rgﬁ}zgag
carriers, .dil , excipients, or other additives nornal in the
art may bg%ggg‘g&%onveni ently, the conmpounds of the inventlé‘%%ﬁﬁ%@gmadg

adm nistered in unit dosage form contai gi ng said conmpounds in an anmount of
about 0.01 to 100 ng. The total daily do dis usual ly in the range of about
0. 05 - 500 splytioasnfbr mmjsttion: Béepregairing sadtoetmsitions, éheiy vl kdvevndie tthe/ &t may
conpound of the jnvention, 10 The conpounds of the ipnvention_ may be
prepared adef Bisdpid 34y @W%@?ﬁf@ﬁﬁ%“ﬁ@‘f@ﬁ ¢rEriers; Gupends, ngxcgpents, or other

... tetrahydr opua#issforialiy U8 nand Art Wal e @heq, @l Kyl ating derivative of fornula
[11: 15 (I1) (1) wheréin RI-R, X, "Y', Y2, Y3, Y4, W n, mand the dotted

line are as previously defined, and L is a |eaving group such as e.qg.

hal n, | at. | ate; ,2 ducti v. | Kyl at.i ] i f
for mo a1 b RS, 8 dorBiotgt ot HEe | 1Grenbn 3oy Sl 1508 Uesaet BB2s
PCTI DKOL/ 0Qéffint2y s 858 irr arFikBounXof Mbus @1 19300 %4, W n, in and the

dotted line are as previously defined and E is an al dehyde or an activated
carboxylic acid group; 3) Al kylating a conpound of fornula V with an

al kyl ating ﬂ%rtb‘yaﬂihﬂ}? d&dle ISO&SMYaith‘I:G raizngle50i5 al:gouit )O(M - 500 mg, and most preferably

about 0.1 to 50 mg of the active compound of the invention.

10
The compounds of the invention may be prepared as follows:
1 Alkylating a piperazine, piperidine or tetrahydropyridine of formula I with an
alkylating derivative of formula IT:
RS
RS R® R*
VRN . °
THRAN /
R N/ Y1"/ 2
| L—(CHp = W—(CHa—Y¢ Y :
r® R® ' R1
15 (@ (D
wherein RI-R9, X, YL Y2 YR, YA, W, n, m and the dotted line are as previously defined,
and L is a leaving group such as e.g. halogen, mesylate or tosylate; |
2) Reductive alkylation of an amine of formula I with a reagent of formula IV:
20 |
Rd
R5 Y3 RS
R® TQ l
\7 /': \ Y1\ .
I I X NH E—(CHa)y+— W_"(CHZ)m_Yd/ ¥ A
R” = N/ R

RS L1 o (H) (Iv)



wherein R1-R10, X, Y3, W n, in and the dotted line are a@ Rﬁaerélia y
defined, one of Y5 and Y6 is NHor N - and the other of ?, n s CO
CS, SO S or Cl112 and L is a leaving group such as e.g. hﬁlg%qlen4

nmesyl at e WO?%?sate; or 10 4) Reducing the doubl e bond i B 00406
tetrahydropyridinyl ring in derivatives of the followng formula VII: RO
YI IN(CH) w (CHY_Y4Y2 | 15 N jlo wheddin R1-R10, Y1, Y2, Y3, Y4, W in
and n are ahemieR oWl yXdal| Tadv®, RS, W, oM &Hd2he dotted Vit k)8 pRevious)y dafing)
Reduci ng the_am de carbonyl in_a conpound of forrmula VIiII: 14 March 2005 WO
01/ 96328 1@%%666%é\dsztor\m@eﬁlwd(wquthéﬁwpw -R10, Y, Y2, Y3, Y4,
'n, m Wand the dotted line are as previously defined; 5 6) Reducing the

am de group conpounds of formula IXX RO I ~ Yi H~/ ' X
N- (CH2) n. . 3) W__Alkyletirg acéipound of formula V with an alkylating derivative of formula VI:
RS
RS R?
\ f’I \
! —:IX g N—(GHz )y ——W———{CHa)n1 L
RY A \N/l \_/
RB iﬂ) (VI)
R1
v R
5
Y \\Yﬁ R3
5 R* )

wherein R} -Rlo, X, Y2, W, n, m and the dotted line are as previously defined, one of Y and
Y is NH or N ~ and the other of Y and Y® is CO, CS, SO, SO or CH, and L is a leaving

group such as e.g. halogen, mesylate or tosylate; or

1G
4) Reducing the double bond in the tetrahydropyﬂdjﬁyl ring in derivatives of the
following formula VII:
R4
RE Ya' RS
R® Tg
Y )
nﬁP / N—(CHz)n—W—(CHz)m*"Y“KYa R
Y N/l R
& I‘IO
R K (Vi)
15

wherein R™-R'®, Y*, Y2, Y, Y*, W, m and n are as previously defined;

5) Reducing the amide carbonyl in a compound of formula VII:



11 ANO121 1I11n 10 wherein R1- R10, X, Y Y2, Y3, n, 14&% b(f)ga dof f ed

line are as previously defined; PCT/DKOL/ 00406 \ ¥3"/2 7)

IV€

al kyl ation of a derivative of formula Va with an acyl atln% derivative

formul a XWOW/%8%8ch 2005 WO 01/ 96328 PCT/ DKO1/ 00406 14 °
N-(CH2)n-W(CH2) m--E PO (Va) wherein R -R10, X Y3, W n,

CT/DK01/00406

of

m and t he dotted

line are as previously defined, one of Y?3and Y5 is NH and the ot her of Y7
and Y8 is CH2 and E is an al dehyde or an activated carboxylic 5 acid; 8)
Acyl ation of an am ne of fornula Va with a reagent of fornula X R9

-(CH2, -W-(CH2)mE Il ' (X) (Va) 10 wherein R1-RID, X, Y3, W mM* mand the
dotted line are as greviously defined, one of Y7 and Y$ is NH and t he
other of Y1 and Ys |s CH2 and E is an al dehyde or an a(i soxyl i c
acid; 14 Mar&f >

O 01T 96328, 1
— "N/

) N—CO—(CHg)p4—W~—{CHg)y—Y* v?

(VI

wherein RI-R', Y1, Y2, Y3, v* n, m, W and the dotted line are as previously defined;

6) Reducing the amide group compounds of formula IX:

R4
RS R
% YT \
RE R 1
;’ 1
| II / ,’ \ Y ™~ ~ 2/ / Rz
T N——(CHz)n-—W——(CH»m—c{\ ¥
R7 N/ R’
RS !{10

(IX)

10 whereinR! - R!®, X, Y!, Y2, Y3, n, m, W and the dotted line are as previously defined;

7 Reductive alkylation of a derivative of formula Va with an acylating derivative of

formula X:



15 deaving a polyner bound derivative of forrmula XI = PCTLRKO1L 6 5
wherein R-R9, Y1, Y2, Y3, X, W mand n are as previousF§4§%?F%gg&gnd R CH
is hydroxyethyl or hydroxynethyl polystyrene, Wang resin _or anal ogous
polyethylg%ﬂnﬁ%§§ol pol ystyrene resins; whereupon the cofSGHIPIEEor mul a
| is isolated as the free base or a pharmaceutically acceptable acid
addition salt thereof. 10 The al kyl ati onldccording to nethod 1) and 3) is
conveniently perforned in g@ inert organic solvent such as a suitably
boi l'i ng al cohol or ketone, preferably in the presence of an organic or

i norgani c base (potasjum cqrbondte, diisopropylethylamne or
~triethylamne) at reflu Moe+d e./,«'Altgrnativer, the al kyl ati on can be

performed at a fixed tenf , BCh is Neli-idhgp-env—frim-the boiling
point, in one of the abetve At OoN s\QI_v_e_yrfs or in dinmethyl 15 formam de

(DVF), di et hyl sul f 8Xi de or N- nethyl pyrrolidin-2-one (NW),
preferably in the presence Rf a hgse. The synthesis the am pgs of fornula
(rr), 3-(piperidin-4-yl)-1H i nddl es and 3-(3,6-di hydro- 2H pyridin
-4-yl)-1Hindol es has been described in the literature (see e.qg.

EP- Al- 465398) . 20 Al kylating reagents of fornula (111) are known fromthe
literature (see Gshiro et al. J. Med. Chem 2000, 43, 177-189 and

EP- B1-512525), or they can be prepared byethods obvious to a chem st
skilled in the art (see e.g. K 5Ki @ J. Heterocyclic Chem 2000, 37,
(]

187- 189, Mokrosz et al. Phannagie 423-428 and M sztal et al.
Med. Chem Res. 1992, 2, 82-87). Akky gagents of fornmula (VI) can be
prepared by nethods obvious to a 2 st skilled in the qﬁ% and am nes
of formula (V) are commercially availabl® or described int literature.
14 March 2005 WO 01196328 PCTI DKOL/ 00406 16 The reductive al kyl ation
according to net h¥>d§0 2) %nd 7) is performed by standard literature

net hods. TwaereanBt-Ron 3 df, B4 npey 4 the doiter tinwars tae prsviaaisly, defioedy| dne@fof’ and

der  Vat vegaghunf Ul Sl 1T 3 LGy SATRE oS idbRIdE ol SLB0GRS

met hods vi
5 acid;
8) Acylation of an amine of formula Va with a reagent of formula X:
RE
RS R®
2 VRN
] ~—{CHg)y—W—{(CHg)y~~—E
R’ N/l \___/
RS EL“) (X)
R4
YT R
7
Y \Ya R?
R' (Va)
10

wherein RI-RY, X, >, W, n, m and the dotted line are as previously defined, one of Y’ and
Y® is NH and the other of Y” and Y® is CH, and E is an aldehyde or an activated carboxylic

acid;



chloride or by use of coupling reagents such as e.g. dicyc|
carbodiimde followed by s reduction of the resulting am 314%%2100§h| um

al um nium hydride or alane. The reaction can also be perforned b

standard 1828r ocedure. Carboxylic acids or al dehydes F§/DYY Ga | VI X
can be prepared by nethods obvious to a chem st skilled in the art. The

al kyl ation according to method 3) is condéniently perforned as described
above or by) 10 Qlestdid £oliMer FointdWagvatdii TTodfuly/xw th VI. The nitrogen
anion of V can be prepared in an inert organic solvent, e.g.

di znet hyl f or mam de (DMF), di et hyl sul f oxi de (DVSO) or N-

met hyl pyrrolidin-2-one (NWMP), by the use of a strong base, €40 NaH,
before the al kyl ation. The reduction of the double bond accordi ng to nethod
4) is generally perfad *med by 15 catal ytic hydrogenatj on at » R

3 atm) in a Pagr apppratusge or by using reducing agé

or hydroboric de %ES js ro in S|tufrom .

trifluoroacetic ac nert | s;gifvent’s,1 aﬁlt&%rah ( Tr
S?r'ng A s o Ia(VII)rraybe

prepared by newl T ) M 20 Reducti on ofbani de df oups

accordi ng to nethods ) and 6) is nost conveniently performed wth |ithium

al umi ni um hydri de or Ril an an inert organic solvent such as e. &P)

tetrahydrofuran (THF) oro<di et®pl ether fromO Cto reflex tenperattire.

Starting materials of formula (VII1) may be prepared by nmethods 2) and 3),

whereas starting materials of fornmula (1X) may be prepared by nethods 1),

7) and &) . wigreihR'eRYpYi,nY ,a&’&oKdl\Ng 1h cande havel #8) priesionsp vdedineditdnd R&OHoismed

by th | h d | d d
Y e der v e o Ryt o Bl popeseey ST 15 Byn PE andostus polmRens Bel
synthesi s $eHHEAR redifls; Athepslipoh @E@cérﬁpé&ﬁ%ﬁo%mﬁfa‘ O0¥isol6d B% F% d‘fr&“l')z{sg'o?g

bl ock (Xl prepar ed by met hods obvious to the chem st ski in the art,
i s general P_i,lalmﬂc@m@ﬂya@eptablera@si aildithol splitthereofe bound et hyl 4. - ni trophenyl
carbonate) using base e.g. NN dinethylam nopyridine and NN
dii.sopropylethylam ne at elevated tenperature (e.g. 50-100 C) in an

apr ot i ciesolmueatkyliod acdakda e netb1 MERd0H i 6sR@nicRET bEMEh{LRAA A8 ideht organic

solvent such as a suitably boiling alcohol or ketone, preferably in the presence of an organic

di oxane or di et hyl

or inorganic base (potassium 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
15  formamide (DMF), dimethylsulfoxide (DMSO) or N-methylpyrrolidin-2-one (NMP),

preferably in the presence of a base.

The synthesis the amines of formula (II), 3-(piperidin-4-y1)-1H-indoles and 3-(3,6-dihydro-
2H-pyridin-4-y1)-1H-indoles has been described in the literature (see e.g. EP-A1-465398).

20  Alkylating reagents of formula (IIT) are known from the literature (see Oshiro et al. J. Med.
Chem. 2000, 43, 177-189 and EP-B1-512525), or they can be prepared by methods obvious
to a chemist skilled in the art (see e.g. Kowalski et al. J.Heterocyclic Chem. 2000, 37, 187-
189, Mokrosz et al. Pharmazie 1997, 52, 423-428 and Misztal et al. Med.Chem.Res. 1992,
2, 82-87). Alkylating reagents of formula (VI) can be prepared by methods obvious fo 2

25 chemist skilled in the art, and amines of formula (V) are commercially available or
described in the literature. |



DMF or DMSO) to yield (XIl11) . After deprotectlon of th up by
trifluoroacetic acid (resin XN), the second diversifyi nge‘éﬁl}q'?f&ﬁ%b% ock
was i nt roqggg ]g%#% al kylation. The alkylation was perforned _at el evated

t enper at ur ? 31ho C in an aprotic solvent such as DVE CTAREHGRH6 o
acetonitrile leading to resin (XV). After deprotection of the carboxylic

- 5 acid ester by trifluoroacetic acid (réd8in XvV1), the third di versi fying
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The alkylation according to method 3) is conveniently performed as described above or by
10 reacting the nitrogen anion of V with VI. The nitrogen anion of V can be prepared in an

inert organic solvent, e.g. dimethyl formamide (DMF), dimethylsulfoxide (DMSO) or N-

methylpyrrolidin-2-one (NMP), by the use of a strong base, e.g. NaH, before the alkylation.

The reduction of the double bond according to method 4) is generally performed by

15 catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing
agents such as diborane or hydroboric derivatives as produced in situ from NaBH; in
trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or disthyl ether.
Starting materials of formula (VII) may be prepared by methods 1), 3), 7) and 8).

20 Reduction of amide groups according to methods 5) and 6) is most conveniently performed
with lithium aluminium hydride or alane in an inert erganic solvent such as e.g.
tetrahydrofirran (THF) or diethylether from 0 °C to reflux temperature. Starting materials of
formula (VIIT) may be prepared by methods 2) and 3), whereas starting materials of formula
(IX) may be prepared by methods 1), 7) and 8).

25
The coupling according to method 8) is conveniently performed by the use of coupling

reagents such as e.g. dicyclohexyl carbodiimide.

The derivatives of structure (XI) is prepared by means of a solid phase synthesis sequence

30 as outlined in Scheme 1 below. The first building block (XII), prepared by methods obvious
- to the chemist skilled in the art, is generally attached to the resin (polystyrene bound ethyl
4-nitrophenyl carbonate) using base e.g. NN-dimethylaminopyridine and N,N-
diisopropylethylamine at elevated temperature (e.g. 50-100 °C) in an aprotic solvent {e.g.



spectra were obtained on a Quattro M5-MS system from VG Bi Qg\‘?lgrh 25%5750”5
Instrunents. 5 Analytical LC-MS data were obtained on a Pé C 8& 150EX
i nstrument_equi pped with 1lonSpray source and Shimadzu LC-8AJSLC-10A LC
system THEO %&9‘5 ditions (50 X 4.6 nm YMC ODS-A with 5 RGFAKQROPY6s; z¢)
were linear gradient elution with water/acetonitrile/trifluoroacetic acid
(90:10: 0.05) to water/acetonitrile/triflddroacetic acid (10:90:0.03) in 7
mn at 2 mBWFror wsmyomd@xng.rmﬂacue?md%ﬁwfa@ il grbBiF bYhliflsi8adkic
(254 nm . The retention tines Rt are expressed in mnutes. Preparative
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(50 X 20 : o b i i l.i near _qgradjent elution
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Fraction_col]ection was performed, by split-flow M5 detection. 15 1H NWR
spectra werdid %@r@%dnﬁfm?ﬂﬁhﬁa%zﬁeéw & VB dhe rthisd dreaysifying tbugding 1ogkofon
a Bruker DR¥nafd® : 0 - lL.sul f oxi.de:
(99 9% D) voraie (evACiBoftcl by WfoRl 0 A bl SRR G Eing
st andard. Ohewatbakylhiabids teatle cesrpapesdingl sakl pblovidelusasy thiteyif cidride agy low
dzdounl ot WHREHGICR Sgplomtane! ok OV Vel by Restusubvih abaier,
20 di - doubliet fihd)! Sodudd e WkaSed URdth She &éiﬁ?ﬁgﬂg ilufll EddidhShdtholifie in a
multiplet, b =broad. NVR signals corresponding o acidic protons are to
sone exi®nmekgnol/strahyiynfieat moftuwat ambient tempgratuzd.| | ne conpounds was
determ ned by Karl Fischer titration. For colum chromatography, silica
gel of type Kieselgel 60, 40-60 nesh ASTM was used. For ion exchange
chromat ogr &phyme the foll owing materi al was used: SCX-colums (1 g) from 25
Varian Mega Bond Elut(r), Chronpack cat. No. 220776. Prior to use, the
SCX- col utms were pre-coffditi oned with 10% sol uti on of acetic acid in

met hanol (3 nmL). Exanples 30 Rreparation of intermediates A Al kylating

reagents 14 Mar ch®20Q5 ¥®:01/ 96328 W01100406 19 | - 2-Chloroeth |
-3,4-di h dro uinolin- O e I x"’ - 1) socl,
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XII: R"=BOC,R"=H

——®  XII: R"=BOC, R"= C(0)O(CH,),(PS)

% XIV:R"=H, R"= C(O)O(CH,),{PS)

XV: R" = (CH,y)y-W-(CH,),-COO-tBu, R"= C(O)YO(CH ,),(PS)

b e XVI: R"=(CH,),-W-(CH,),-COOH, R'=C(O)O(CH,1,(PS) - Rr*

5
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R"=C{OYO(CH,),(PS), PS = Polystyrene or Wang resin
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A suspension of sodium hydride (3.0 g, 60%in mneral oil) [ hyl
formam de (100 nlL) was kept at 15-18 C foll owed by the aoléia[}q?rgﬁzgﬁga

sol ution %31 4-di hydroqui nolin- 2(1H)-one (10.0 g) in dinethyl formm de
(150 ni). MP&R688 ting mixture was stirred at 5 room t eng&rREHAM% 60
mn foll-owed by the addition of a solution of 2-chloroethyl acetate (10.0
g) in dinmethyl formamde (50 nL) at a tenferature of 20 C. The resulting
m xture wExpeeimendalbSecionC for 2 %2 h, cool ed and poured onto ice. The
aqueous phase was extracted wth ethyl acetate, and the conbi ned organic
phases were washed with brine, dried (MySQX) and concentrated in vacua.
The crude MeSwhlddeld-fifh fl : {4 I

(el uent: e%@lﬂﬂ%@gt at e%e‘%ﬁ ane e?%E)a]?% gléflkéﬁg% ﬁ%gﬁlg-g%‘g%%ng&e%kd' ks
acet oxyet hybgcird, lerd iobfaitredcpm anQliatire M{SMS oystenf MV G)BioWcliPidods tstfimenisde

(25 S QMBI RCH el v fsind oo Ao Seion T Qe sk rpeh i

tenperature Q4 SIERSAAUE R ( K i s { due
was purifi e%ﬂsgﬁa)%i&g% chr%rrat ogr apﬁ%}l %Iﬁe%g%?{'“l:isg%%% ﬂ%&?%é%“%?ﬁﬁ %48
acet at e/ hemraﬁé\d@: QP StA vgihdepmipertinde sies)poarel linear ghastidnd Elutisn svithed

talli (4.9 q). This. | dj ssol.ved. i n.tetrahydr of
(1o mi) | FetREReRRyie Rudare ari PO RS Ra neleH e et oA 1 | ng
m xt ure Wagl®oQLed) 107 Arif at Lol MR yPYad dferRfitldttyARtepfatitn %P!h!eg\,@ ol

met hane sul fonic acid chloride (2 m) 'in tetrahydrofuran (25 n
i xt ur el8wa €254 1mp e releatien dmes Bt avel cxmyessed inowinutes. Rrgparativerhe-MS-semsititue  was

di ssol ved i r 1de, (50 | ouwed b LKtio it hiu
Chiort e ( FigBelTBiibd or Rl TRl dfhitinllirbe 4 cooRR IS S IS0 AS B ith.
The m xt ur é psapartiolilies) wiré Undr ich@ien Otibh X iRGHES IR cRRRSR/MBSor8Xdetid aiad
with ethyl acetate, The conbine organi c phases were dried (MSOH),

filtered akd-¢&ROenta watst asetoniEide/miflvpraceticsacid 6 :9E.03 bior T mined 287 mim

chr omat ogr : j I : L&t byl efat g/ heptane 1:1) to give the
25 product %S%Y‘gﬁ?‘é@é%f.°ﬁa’%§Psﬁ‘é§#§@y %"%%?%‘r"r’ol?@ ‘fegeﬁ&‘lf-“ | -3, 4-di hdroui nol i n
-2 1 -ote AHNIMRespstivawee meatiedutR50r3AdHE 6nd Brok&QV 260 6F Me08]130ikY oand

di met hyl far 'q{e%(SZOO n.) was_ kept at 20-25 C . followed by the addition
of & sol ut PERKBIDIS SHO PRt AiRspionm (30 8%(2) yr-methybalfoxidy (9% Lhevars|

for mani deidlhs WhlnsTHEIY LA inflrk | - Laper ature
for 10 mn foll owed.nbsy the ad |etfqgn 0 &gégeg%?ﬁ%&%?ﬁ%@gélggl?ﬁopropane
(172 g) i n expirassed i pprraiirs dBhe HUOWiNE)abhtevintivasme natdifor noftif{ditd of SMRhe
resul ting signals: s=singlet, d=doublet, =triplet, g=quartet, qv=quintet, h=heptet, dd=double doublet,

20 dt=double triplet, dg=double quartet, ti=triplet of triplets, m= multiplet, b=broad. NMR

signals corresponding to acidic protons are to some extent omitied. Content of water in
crystalline compounds was determined by Karl Fischer titration. For column
chromatography, silica gel of type Kieselgel 60, 40-60 mesh ASTM was used. For ion-
exchange chromatography, the following material was used: SCX-columns (1 g) from
25 Varian Mega Bond Elut®, Chrompack cat. No. 220776. Prior to use, the SCX-columns

were pre-conditioned with 10% solution of acetic acid in methanol (3 mL).

Examples

30 Preparation of intermediates

A, Alkylating reagents



m xture was stirred at 30 C for 20 mn and concentrat ed i(r)l \@ %ﬁzoé{ e
resi due was poured 14 March 2005 WO 01/96328 PCT/ DKQJ/ 004 él onto ice,

and the agueous phase was extracted with ethyl acetate. The_conbi ned
or gani ¢ &%%3%ere washed with brine, dried (MySO4) and YIREHOPMed in

vacua. The crude product was purified by flash chromatography on silicagel
(el uent: ethyl acetate/heptane 1:1) to dPve the product as a yellow oil

(27 9). 5 TWa-GhibloothiylieB,¢-ditpdtbytimoliarX1Fy-epared in a sinilar manner 1-

4- Br onobut gn- 1-yl) -3, 4-di hydr oqui nol'i n- Z(1IH) - one _from )

3, 4- di hydr 6 W}%-éf@@@mwﬂaﬁﬁﬂ 2, A0% i rovrsel aibsed dinethylgomanmidp €H0an
ot 5 BRSO I REF 0d {AMch oo DBk el o7
-3, 4- di hdr BELEDHIE, (30 0ey) imdiazitind Sortnantide (158 L)) Th3 rebulting el om@Wad stitrddenz oxaz
I n-3(411)-0one and 1, 4- ane -H dr oxr pan- 1-

, b b - 3 1
-3, 4- di Rdr B19%% %tﬁﬁe%oﬁé@%yoﬁ@wsﬁ\%z The adian of asoltiionof 2riiqrogtayl agfateand
3- br onopr 0?152#11‘(? ) BQigetdt RrRoRME @0 mie Yt htén 'r?lﬂl_'éik{%om(f he resulting mixture

guinolin-1 -one from 3, 4-di hydroi'soqui n 1)-one an
1, 4- di br on®esiheated at 80 ° &y @riahocookad ahd Houred ohiatich. Tltrapjusaus phiastowasexirhe2d
-one The c

2- ( 3- hydr o%.%%’%g Ac§tats; gndthe combined ofeapismhasss Mrera pasbesl vathbrings ded s ol ved

25 in tetr aySOP edadnékRQiedla viQlo! w@@kuhypﬁdaﬁcﬁ%ﬁlﬁ&fﬁad% tlakh et hyl ani ne
(5.2 m). The resulting mxture was cooled to 6-11T C followed by the

addi ti df ofhramegigrapbyrongiliorgel{elment: iyt atate/heptirg lohlitogivenide L) in

t et rahyd - The m xt s stirred at 5 C. far m n,

fiel [2r gdrg%%@%ﬁ%@ﬁf%%déwdﬁﬂ%@&%&%n?@sdr%ﬁ)_egvﬁg‘ F?&T"\%ﬁ&” i acetone
(250" nl) hekd:gere1)by4-asldiddqimodin-d(1 EhoHeNbam feihbfole 9.5 niNGobhm
resulting mxture was boiled 30 under reflux for 2 h. The m Xture was
pour ed ont Betanpl andmethanal @60 adovesistized abroomdrmparetusel fagi 16 adny | acet at e.

The conbi ngd, 0L A8, CoRllaa &g Wﬁa%ug.rffedregidﬂ@Q%lﬁuﬁéeid l;yeﬁaesg cBRhato graphy on
15 silicagel (eluent: ethyl acetate/heptane 1:1) to give the corresponding alcohol as a red
crystalline compound (4.9 g). This alcoho! was dissolved in tetrahydrofuran (100 mI)
followed by the addition of trietylamine (8.2 mL). The resulting mixture was cooled to 5-6
°C followed By the addition of a solution of methane sulfonic acid chloride (2 mL) in
tetrahydrofuran (25 mL). The mixture was filiered and evaporated to dryness iz vacuo. The
20 residue was dissolved in dimethyl formamide (50 mL) followed by addition of lithium

chloride (4.9 g), and the resulting mixture was heated at 70 °C for 5 min. The mixture was

poured onto brine, and the aqueous phase was extracted with ethyl acetate. The combined

organic phases were dried (MgSQO,), filtered and concentrated in vacuo. The residue was

purified by flash chromatography on silicagel (eluent: ethyl acetate/heptane 1:1) to give the
25 product as ared oil 2.9 g).

1-(3-Bromopropan-1-y})-3,4-dihydroquinolin-2(1H)-one
A suspension of sodium hydride (6.8 g, 60% in mineral 0il) and dimethyl formamide (200
mL) was kept at 20-25 °C followed by the addition of a solution of 3,4-dihydroquinolin-

30 2(1H)-one (25.0 g) in dimethyl formamide (180 mL). The resulting mixture was stirred at
room temperature for 10 min followed by the addition of a solution of 1,3-dibromopropane
(172 g) in dimethyl formamide (150 mL) at a temperature of 20-35 °C. The resulting

mixture was stirred at 30 °C for 20 min and concentrated in vacuo. The residue was poured




concentrated in vacuo. The residue was purlfled by flash cﬂrﬁg%h%bgphy on

sil'i cagel (eI uent ethyl acetate/heptane 1:2) to give the product as
yel | ow oi | .14 March 2005 WO 01/96328 PCT/ DK01100406 21 3- Chl oro-
1 -3 ,4-di ‘EW% i souinolin-2- | roan-1-one A solution JiCT/PK01/00406

3- chloropropanoyl chloride (10.5 g) in tetrahydrofuran (400 nL) was cool ed
down to 6 C followed by the addition of &0solution of 3,4-
di hydr o- 1Hohfoige)i 208 khd@ueds has wadb@rabR3 Witd éi@l%é%&ﬂér’ﬂlé’@ﬁ%lﬁﬁéd &ga&nét 10 C
for 30 min, filtered and concentrated i n vacuo 5 The resi
subj ect ed {phaggs Waﬂw‘é@%dé{q@éﬁu@ duindd Mg Q) evd cancentfated ipwedudThepondef | cat i on

U6 give RSP AH ARINeaty sk ook b R Bkl o Benos.

were pr eparleltjtm giva thé plobladt asayeBsw bA (27 g).
3- Brono- 1- ( 3, 4- di hydr o- 1H soqui nol i n- 2- yI)propan 1-one from 3, 4-di hydro-1H
i soqui nol i ne and 3- bronopr opanoyl chloride 4-Chloro-1 --(3 ,4-dih

grz ld:_;;/?i?glh?a-l SOQ%I noj?%lgdtsﬁl% ﬁ&@%leor O%Eiﬁjénoiﬂ CE%]I oride 4-Chloro-1- (3,4-

di h dro-2H uinolin-1- butan-1-one from 3, 4-di hydro-2 H qui noline and
4-chl or obu | ¢ I oride 0 Prear a,t i on of soI I d supported internedi ates
Pr epar at i op—0F2RMORHHA - A ¢l polystyre n A 2 L round
bottom fla N en (62.9 g, 83 mmol, 25
commer ci al F‘lﬁ’mg%gl |- abl e from %ﬁ%%@éﬂ%%&bﬁﬁl%ﬁ%& HA 1400 00),

N- et hyl0- norpholine (20 nL, 183 nmol) and dry dichl oronethane (900 ni).
The suspensiQ d 4-ni trophenyl chl oroform ate

g
A
Pl
V]
™,
T

-

di ssol ved FR2gryyRPERE ' veld MEdded during 5 minutes. The
m xture V\/a%oﬁ?,ﬂf&ﬁ&cﬁbqﬁﬂ&ﬁi ﬁ@m%ew?sfasmﬁﬁ, Btaddi® resin  was filtered
of f and washed with dry di chl oromet hane’ BOO m.). The resin was dried
in

4-(4-Bromobutan-1-y1)-3,4-dihydro-2 H-1,4-benzoxazin-3(4H)-one
15 from 3,4-dihydro-2H-1,4-benzoxazin-3(4H)-one and 1,4-dibromobutane

2-(3-Hydroxypropan-1-yl)-3,4-dihydroisoquinolin-1(2H)-one
from 3,4-dihydroisoquinolin-1{2H)-one and 3-bromopropanol

20 2;@-Bromobutan-1—yl)—3,4~dihydroisoquinolin—1(ZH)-one
from 3,4-dihydroisoquinolin-1(2H)-one and 1,4-dibromobutane

1-(3-Bromopropan-1-y1)-3 4-dihydroisoquinclin-1(2H)-one

The compound 2-(3-hydroxypropan-1-y1)-3,4-dihydroisoquinolin-1(2H)-one was dissolved
25  in tetrahydrofuran (100 mL) followed by the addition of triethylamine (5.2 mL). The
resulting mixture was cooled to 6-11 °C followed by the addition of a solution of methane
sulfonic acid chloride (1.4 mL) in tetrahydrofuran (25 mL). The mixture Waé stirred at 5 °C
for 10 min, filtered and concentrated in vacuo. The residue was dissolved in acetone (250
mL) followed by addition of lithiwm bromide (6.5 g), and the resulting mixture was boiled
30 under reflux for 2 h. The mixture was poured onto brine, and the agueous phase was
extracted with ethyl acetate. The combined organic phases were dried (MgSOQy), filtered and
concentrated iz vacuo. The residue was purified by flash chromatography on silicagel

(eluent: ethyl acctate/heptane 1:2) to give the product as a yellow oil (2.7 g).



30 vacuo (20 C, 72 h) to yield the title resin (79.6 g). Mgmﬁ%ﬁg)% WO
01/96328 22 Preparation of of er bound 7-c hloro-3- In

1- 1Hi ndol DKOL1/ 00406 A 100 nmL round bottomflask with
4- ni troph@%?@g ar bonyl oxyet hy polystyren (4.0 g, 4.3 \rﬁirlf&(ﬁmgﬁ%
7-chloro-3-(1-text butoxycarbonyl piperidi n-4-yl)-1H indole 5 (2.7 g, 8.1
nmmol ), diisopropylethylamne (3.5 niL, 2812 mmol ), 4-di net hyl am nopyrid
(0.5 g, 4 arfchipro-bfij4-diilyyddo-iBtibgquidalinrdyl)ptepard-F@nenl) . The m' xture was

“stirred at 90 .for h. After coo roomt rat , the resin wa
?l : tered offSou @ﬁ‘)’iﬁp’f"ﬂ?m&‘w %P%f%g)flﬁﬁw Gfgml) yas ¢ ‘I’sﬂ )
acetonitri Ido@n&@ﬁﬂc&‘éumvéd Wﬁle%&u@h%hh%lﬁﬁ&{ m@—dﬁ%dré 1?151s§gaﬂnoh£|§%16 gsin

was transferred to a 2 gl ass cylinder WthH a fritte a ree way
10 juncti oB)- |"Jﬂletr¢ﬁ@ltmmumrem stied at MLE fon 30 minclltare] fmal cadOentiatedtie yamid. h

60 nL mxtur 0 t hane n tri acetic acid

cont ai ni ng%zlal‘%lr Skfus v(affﬁu goaﬁ%an%&eﬁwc?ﬂ\%g(’]?‘dl&p e‘{ﬁf‘?/\ﬁ’n%ﬂ?&hﬁ a flow of
ni trogen t?uﬁﬁtattﬁh% yiieh CE®iiat ANlicEed ém&ﬁtoah yPcefadd i1oRitdlgdye The
resin was filtered off and washed with dry |chI ororrethane 25 ni), " a 1:1

ni xt ure of therrpdust shecolgrdesoildi®glanine (3 x 25 mL) and dry

di chl oronethane 15 (3 x 25 nL). The resin was dried in vacuo (20 C, 20 h)
to yield the title resin (3.8 g). The follow ng pol ymer bound conpounds
wer e prepafad follovdng bompaundeaneprefarediod Gmdtaf PiaBdi di n-4-yl)-1H -indol e
20 4-Fl uoro 3-(piperidin -4- yI) 1H i ndol e 5-Chloro -3-(piperidin-4-yl)-1H
i ndol e 195- Fl uoro- 3 (plperldln yI) 1Hindole 6-Cbloro -3

. (pi peridinR- EE r 51% Iyner bound 3- 4-

7-chl or o- IFj it 21 gl id A 25 nL round bottom
f mol), t fioet 31,44da1mdm@-1£8ﬁo@1mdul)ne aind 3tbrbtibtopBndyi Olmnde)pl onate and dry
acetonitrile (5 nm). The m xture was stirred at 80 C for 3 h. After cooling
to room tenperature, the resin was filtered off and washed with dry

L h 3 10 nL) . Th
acetoni {1 | heeHidroX1-£9a-difabo- AAGsflunold Ayl gL NaNe (3 ) e

15 from 3,4-dihydro-1H-isoquinoline and 4-chlorobutanoyl chloride

4-Chloro-1-(3,4-dihydro-2 H-quinolin-1-yDbutan-1-one
from 3,4-dihydro-2H-quinoline and 4-chlorobutanoyl chloride

20

Preparation of solid supported intermediates

Preparation of 4-nitrophenyloxycarbonyloxyethyl polystyren
A 2 L round bottom flask was charged with hydroxyethyl polystyren (62.9 g, 83 mmol,

25  commercially available from Rapp Polymere, cat. no. HA 1 400 00), N-methyl-morpholine
(20 mL, 183 mmol) and dry dichloromethane (900 mL). The suspension was cooled on an
ice bath and 4-nitrophenyl chloroformiate dissolved in dry dichloromethane (400 mL) was
added during 5 minutes. The mixfure was stirred at room temperature for 16 h. The resin
was filtered off and washed with dry dichloromethane (5 x 200 mL). The resin was dried in

30 vacuo (20 °C, 72 h) to yield the title resin (79.6 g).



m xture of dichloronethane and trifluoroacetic acid conty @M&?Hzaﬁl sol e
(2% ww and nethionin e (0.2 % ww (Caution: Ceneration or car
di oxi de) . jn was filtered off and washed with dry met hane
(10 ni), ﬂ‘?ﬁ%ﬁﬁﬁﬁture of 14 March 2005 WD 01/96328 PCTI 8%6%%%@8%’623
di chl oronet hane:triethylamne (3 x 10 2) and dry dichloronethane (3 x 10
m). The resin was dried in vacua (20 C2220 h) to yield the title resin
(1.0 g). THecjanitionvafipglyeadribornd Pokipeh-8gppondidsi-y®1elpaseared in a sinlar
manner 5 3-[4-(4-Chloro-IHindol-3-yl")prperidin-I-yITpropioni.c acid
3-[4-(4-Fluoro-l1 Hindol-3-yl)piperidin 1- yI]propi onic acid

4- (5-Fl |
{6 cni'or 20 Pl 1R boko Bl BE ke il R A Gy bt eyt
( 4 Chlpohystyteh (401g) 4. 3n;d1c)l}n|7|acei11mrd+3nfllteyti-ﬂMmmbenylpmeddm-tt-yl) 1H-indole

5 thilO7E Bilih ¢ %say¥33@rfe,st§ﬁr' f ?31‘]5 {0 Ao, defigethytaminopyridine

5 Fl o
-(7- Chll(g?(;% %H%Pﬂg%dwaﬂ erl |n 1 %u?%%?%ﬁgfe% tirred at 90 °C for

(
-(4-Ch I76r1:04'-\lﬂ€1‘ coalolg- tezwr;l mm;matuhenﬁ]ﬁ rgdn; pesfiliaei off aad Ivthshed with dry

5- FI dol I eridin-1- ent anqQi.c aci d

(5 Gidh f@' s d%@y I5mbE arpsrioniiy %e’ﬁ@%m;r )énd @stighforomethane (3
- (

(

5-

4- Fl yoy g‘é m LBeLd a%b }]g d%r uhd éntt%and a three way

4- ChI or o- 1 pI peri oI ¢ aci

F ugumtiohlis Moﬁamy II‘he)rqmrwskl then ﬂreajtéd fm&aﬁlﬁn@te@ﬁrﬁtﬁ 60 mL ofal:l
4- (6-Chl aro- 1H_ i ndol pi peridin-1-yl] hexanoic acid 25
4- ( 7- ChiTgFBus pf ‘ihﬁ]éﬂema‘f@@gﬁ%e&iﬂé biilugropcetic gaifl wentaingigcaniseiey2%, w/w) and

methionine (0.2 %, w/w), using a flow of nifrogen to agitate the resin (Caution: Generation

of carbon dioxide). The resin was filtered off and washed with dry dichloromethane (25

mL), a 1:1 mixture of dichloromethane:triethylamine (3 x 25 mL) and dry dichloromethane
15 (3 x 25 mL). The resin was dried in vacuo {20 °C, 20 h) to yield the title resin (3.8 g).

The following polymer bound compounds were prepared in a similar manner

4-Chloro-3~(piperidin-4-yl)-1#-indole
20 4-Fluoro-3-(piperidin-4-y1)-1H-indole
5-Chloro-3-(piperidin-4-y1)-1H-indole
5-Fluoro-3-(piperidin-4-yl)-1H-indole
6-Chloro-3~(piperidin-4-y1)-1H-indole

25 Preparation of polymer bound 3-[4-(7-chloro-1H-indol-3-yD)piperidin-1-yl]jpropionic acid
A 25 mL round bottom flask was charged with polymer bound 7-chloro-3-(piperidin-4-y1)-
1H-indole (1.0 g, 0.98 mmol), triethylamine (80.2 mL), fert-butyl 3-bromopropionate and
dry acetonitrile (5 mL). The mixture was stirred at 80 °C for 3 h. After cooling to room
temperature, the resin was filtered off and washed with dry acetonitrile (3 x 10 mL) and dry

30 dichloromethane (3 x 10 mL). The resin was treated for 20 minutes with 8 mL ofa 1:1

mixture of dichloromethane and trifluoroacetic acid containing amisole (2%, w/w) and
methionine (0.2 %, w/w) (Caution: Generation of carbon dioxide). The resin was filtered off
and washed with dry dichloromethane (10 mL), a 1:1 mixture of



Preparation of the conpounds of the invention Exanple 1 I uor o- 3-
1- 2- 2-0x0-3,4- dih dro -2H uinolin-1- | eth y I 1 gi(rall\élg‘ﬁh?o@ -1H
~indole, kf]é/drochl oride A m xture of 5-fluoro-3-(piperidi n-4-,%l)l%%-1l—l-i ndol e
(03 g), PO oet hyl)-3, 4- di hydroquinolin-2(1H) - ond (PB4 5ng
triethylamne (0.75 g) in d inethyl formamde (5 14 March 2005 WO 01/ 96328
PCT/ DKOl / 00406 24 nlL) and butanone (1023L) was boil ed under reflux for 6

h. The ni xtdicigorarieasaenhylahie (3 momyﬁld,dr?ﬂ&hlo?&nétﬁwﬂ(g@ VPRI PUerb&f Py
fl ash chromat ography on silicagel (eluent: ethyl

acet at e/ et éasoitiedrir vedupl (2076620 1900 yEibihetitlegesie(ithe). cr ude product, which
was isolated as the hydrochloride salt fromacetone as a white crystalline
conmpound (0.04 g). 1HNWVR 5 (DVMBO-d6): 2.00-2.25 (m 4H); 2.60 (t, 211);

2.90 (t, 2Hke fl&®mG pbOmidFbotdddo it simidar ardndy 211); 4.35
(t, 2I(-|) ; 6’51:)9(53 (t, 111); 7. Og (t ,OI%%U%QS?‘.%E%%#%&?%@SSM) ; 7.50 (d, ) 1H);
10. 95 (btoad-s, 111); 11.05 (s, 1H). M5 miz: 392 MH), 174. The fol |l ow ng

conpounds we gL h e Shllar nE .10 | b, 5-Fluoro--3- 1- 3-
1- oxo- 3, 4- |I;$§g$gﬁl|8|?—(£ Sﬁ%ﬁ%@ﬂﬁﬁn%ﬁ#@me fwlfl eridin-4- | -1H indole,
oxal at e fr Gaj45(4FFluorost Z-ifidul Beylipdbenidin-yiyllpiddioniciadié and
1-(3-brom)%r2f)p@ -1 -yl %{3, 4- di_hydr oi soqui nolin-1(2H) -one. 1H NVR ( DMSO
-d6): 1. 9024 rj}(’ﬁ?me -indpl-Geylipipasidinn -Vjpgopionisacid 55- 3. 60 (m 6H); 6.90 (t,
1H); 7.20 GSradkDiiods 30l b aldh o 7: 307 .- . 7.45-7.50 (m 1H); 7.90
(d, 1H): 1%.5%15(%1?1%0@3’%%1%%1’“’%5%92 Y&ﬁ%ff‘%éﬁ'hlc, S Fluoro-3- 1- 4-
| - oxo-31®%-dih dro-1H uinolin-2- 1 butan-I- | i eridin-4- 1 - IH indole,
hydr ochl ori 0.from 5-.f ro-3-(pj.peridin-4-y|)-1Hindole and 2
- (4-br onnbdfd@ﬁéTC]S}lPSQmé,gﬂé‘gT lmr@é@-ﬁr%ﬂﬂubﬁmfe -one. 1H NVR (DMS - d6):
1.55-1. 70 (aopa-@Btuorb- VR-ddo®3-ftiPipetidin- 1-yl butyric acid

4-[4-(5-Chloro-1 H-indol-3-yl)piperidin-1-yl]butyric acid

4-[4-(5-Fluoro-1H-indol-3-yl)piperidin-1-ylbutyric acid

15 4-[4-(7-Chloro-1H-indol-3-yl)piperidin-1-yl]butyric acid

5-[4-(4-Ch10;0- 1 H-indol-3-y)piperidin-1-yl]pentanoic acid
5-[4~(5-Fluoro-1H-indol-3-y)piperidin-1-yl]pentanoic acid
5-[4-(7-Chloro-1H-indol-3-yl)piperidin-1-yl]lpentanoic acid
20
6-[4-(4-Fluoro-1H-indol-3-yl)piperidin-1-ylJhexanoic acid
6-[4-(4-Chloro-1H-indol-3-yl)piperidin-1-yljhexanoic acid
6-[4-(5-Fluoro-1H-indol-3-yl)piperidin-1-yl]hexanoic acid
6-[4-(6-Chloro-1H-indol-3-yl)piperidin-1-yl|hexanoic acid
25  6-[4-(7-Chloro-1H-indol-3-yl)piperidin-1-yl]hexanoic acid

Preparation of the compounds of the invention

Example 1

30 1a, 5-Fluoro-3-{1-[2-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)ethyl]piperidin-4-yl}-1H-indole,
hydrochloride
A mixture of 5-fluoro-3-(piperidin-4-y1)-1H-indole (0.3 g), 1-(2-chloroethyl)-3,4-
dihydroquinolin-2(1A)-one (0.41 g) and triethylamine (0.75 g) in dimethyl formamide (5




2.05 (d, 2H); 2.10-2.25 211); 2.90-3.15 (7H); 3.40- 3. ; 6.90
(t, 1I(—|); 7ﬁ)20 (s, 1H; (7.m30 (d? 1H); 7.30-7.(4|(SD(m 2H) ; %Q%&ghgéw(m 2H) ;

7.90 (d, X 75 (broads, 1H); 11.05 (s, 111). Ms m z; . 25
Exanpl e 2%?11%9%—81 uoro-3- 1- 3- 2-0x0-3,4-dih dro-2H ui noﬁqﬁg‘n}ﬁa‘)ﬁan- 1- |
I eridin-4- |1 -1 H indole, hydrochloride 30 A m xture of
5-fluoro-3-(piperidin-4-yl)-1Hindol e (5.26 g), 1-(3-bronopropan-1-yl)-3,4-
gi hyd[1 o:qui ]Emila)i amdbﬁﬁhﬂm)e (16an [);Ywis @@ﬂaﬂnﬂdﬂ@bﬂﬁ:ﬁfwmt? a‘hbﬁﬂﬂiﬁh Wish&nGénuia’fbd

i met hy .or mam 40, was .heated at 100 C for 2% _h. The m xture was
cool ed, fi % ¥1%g ﬂfﬁ’&hémﬁ W‘faétpgﬁ-geq? E\Y glmomﬂfﬁga%é%ahcwg(ebwtﬁbéfa by
flash chronpdae/canly/ Pimgidntina g6 of theSlniié! i :
CT/ DKO1/ 00406 25? acet a¥h§ foll g%%%;‘“@?ﬁy ° ace gﬁcm%%%ggggﬂﬁﬁd ag (t)hegi ve

ll:) he produchydwchiaride saltﬁomialczc()ﬂe asi ayjvhite Erﬂystaﬂinf Icmnpmmaﬂqomﬁ %111?NMIbf free
ohi e orysBMStE: hgcin . pat A8 G AR ¢ b o AR el 1By 30 G

2.00-2.20 @ey; B4 (a ] 1090 &- 139 ¢ y: 212548 (40 : TEN-
3105 20 (0 51) (42 20 (g0 & 5 (08 G g ey Py,
111); 7. 1510.95dbronst sAH); 17.03¢s, 7HB0MBm/z1 892 (MH+%A7¢d, 111); 10.55 (broad s,
111); 11.05 (s, 1H. Ms nfz : 406 (MH). The foll ow ng conpounds were
prepared in a simlar manner 10 2b, 5-Fluoro-3- |- 5- 2-0x0-3,4-dih dro-2H -

ui nol i n- | - The €ltowWing cohpbur wré\prépared b a kiRt Mandiydr ochl ori de from

5-fluoro-3-(piperidin-4-yl)-1H i ndol e and 1-(5-bronopentan-1-yl)-3, 4-

di hydr oui nol i n-2(1J1)-one. M 199-200 C. 'H NVR (DVBO-d6): 1.30-1.40 (m

gll:?), 21825 ﬂ’ﬂﬁ' (OF'Q-, _"'-3_-— ;fﬂg'\ ~i linQ- a?g' - .,;‘! ldg J’ " '0

(t, 1H); 7ikdld oxalddd); 7.15 (d, 1H); 7.20-7.30 (m 3H); 7.30-7.35 (m 1H);

7.50 (d, 1 ad_s mz: 434 (MH). 2c,
=

I50 ma(ubr_o ; 1H); 11.05 &;, 1H) . M .

-d i | or o- fom3-fiyoroy3-fuigersdin-4qylr | §-gdole and i {3tbremepronan-EyA.41- 1 |

eridi n-4~ gitloisoquinolin-1(2H)-one. " NMR (DMSO-dg): 1.90-2.15 (m, 6H); 2.95-3.15 (m, 7H);
15 3.55-3.60 (m, 6H); 6.90 (t, 1H); 7.20 (s, 1FD); 7.30 (d, 1E); 7.30-7.40 (m, 4KE); 7.45-7.50 (m,

1H); 7.90 (d, 1H); 11.05 (s, 1H). MS m/z: 406 (ME), 188.

1c, 5~Fluoro—.3-{ 1-[4-(1-0x0-3,4-dihydro-1H-quinolin-2-yl}butan-1-yl]piperidin-4-yl}- 1 H-
indole, hydrochloride

20 from 5-fluoro-3-(piperidin-4-y1)-1H-indole and 2-(4-bromobutan-1-y1)-3,4-
dihydroisoquinolin- 1{2H)-one. "H NMR (DMSO-dg): 1.55-1.70 (m, 2H); 1.70-1.85 (m, 2H);
2.05 (d, 2H); 2.10-2.25 (m, 2H); 2.90-3.15 (7H); 3.40- 3.65 (m, 6K); 6.90 (t, 1FD); 7.20 (s,
1H); 7.30 (d, 1H); 7.30-7.40 (m, 2H); 7.40-7.55 {m, 2H); 7.90 (4, 1H); 10.75 (broad s, 1H);
11.05 (s, 1H). MS m/z: 420 (MH).

25

Example 2

2a, 5-Fluoro-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]piperidin-4-yl}-1 H-
indole, hydrochloride

30 A mixture of 5-fluoro-3-(piperidin-4-yl)-1H-indole (5.0 g), 1-(3-bromopropan-1-y1)-3,4-
dihydroquinolin-2(1H)-one (7.7 g) and potassium carbonate (7.0 g) in dimethyl formamide
(40 mL) was heated at 100 °C for 2% h. The mixture was cooled, filtered and concentrated

in vacuo. The residue was purified by flash chromatography on silicagel (eluent: ethyl



20 i ndol e, hydrochl oride from 5-chl oro- 3- (p| peri di n-4- yI) J{gar%ﬁgb and
1- (3-bronmopropan-1-yl)-3,4- dihydroquinolin-2(1H)-one. 11 1H NWR

(DMBO-d6); 1.95-2.15 (m 6H); 2.60 (t, 2H); 2.90 (t, 211) 295315(3H)
3.15-3. 20 {88 3.55 (d, 211); 3.95 (t, 2H): 7.00- 7. 10PQHPKHG406

7.20-7.30 (m 4H); 7.35 (d, 1H); 7.75 (s, 1H), 11.30 (broad s, 1H); 11.15
(s, 25 1H). MB miz: 422 (M), 188, 2t 1255-Chl or 0-3- 1- 4- 2-o0xo0-3, 4-di h

dr 0- 2H ui nabstate dMlclvdilbiyaethyl-acktate/@hiindl 90:40) tb givdthe gf&l%ﬁas Y fahq9l1
from5-chlQro pi DelElIEﬁEi]I n- 4- ¥I) 1H i ndol e and 1- br onobut an- -yI)

3-
di hydr oqui PHG% fropbasg) wes isolpfervRth m@@ﬂdelsaﬁﬁom 65 (rn

2 5315 [ oy g gL ?‘ﬁ“gg?%ﬁ’ﬁl gt o g il °‘?$ﬁ“@%@?§@

1;!) g 15 (deD 2:0992 zorcm,osm zflaSO((tnzHaw 90 ﬁ,fg) (20!9;3I gﬂ) (m, mwg 13 zoﬁh, :mp 05
I 0a S, ; . , - . . rch
((31/ 96328 Pé#s)éﬁéi)/' é&‘?&% zz‘é 559 (twiﬁgﬁz%ﬁ g g‘l)( f/p15- '2‘:30 fmedid) 3. w“ﬁﬂ%(WHiEH

ui nol i n-J- 7150 @R 1b55!(bloals! 14.05 é 1) rP%d drochl oride from
5-chl oro- 3- (pl(perI?& n- 4-( 0)a Y 1:m:.ndole( ana s bro%ggt an-1-yl)-3, 4-

di hydr oqui nol i n-2( IH) -one. 206- 209 C H NVR (DMSO-d6): 1.30-1.40 (m

2H); 5 1.58.1, 70- 1. 80 . 2.00-2.15 (n 411); 2.55 (t,
ztl)b; 2. 85 f%“f’nn%°%‘£‘2’b‘§ljafdve(%¥reﬁﬁ%&%?i ulgh e 1) (] % %d 2H);(
3.90 (1, 2M); 7.00 (t, 1M 7.05 (d, 1. 7.15 (d, 1H): 7.20-7.30 (m 3H):

7.40 (d, II\/L (s, ; 11.20 (broad s, 1H); 11.15 (s, 1H. MsSmM z:
450 (NH9) , 2 gf}Flmo—zf’f{l— -@wwﬂ hydro-2H-Quinolin-Bylpetiton-drdjrpdridin-sol - Wl - |

but an- 1y i i ndol e, h droehloride from
7-chl or -3- Okedhdr CMI? =1 )-1Hindol e and 1-(4-bronobutan-1-yl)-3, 4-

d| hydroqw fiohi $+1A6rbEB-(5ip endlMﬁl ﬁﬁfﬁﬁdol@an&lﬂ-(%& @-)yl) @455 1.65 (m
1.75-1.85 (m % n, éﬁ} I—% 90 (t, 211);
2 95 3.15 é}Jﬁy moln 1@1011%\’1@1%3 B°Q. NMIQ 304 A0, 2H);

7.15-7.30 (185 5 fm, 2H0 18- 1.!;Mm,]ﬁ{)§9.o(55.f’§‘8n,s4m, E.)ss (t, 2H); 2.85 (¢, 2H); 2.95-
15 3.10 (m, SH); 3.5 (d, 2H); 3.90 (t, 2H); 6.90 (t, 1H); 7.00 (t, 1H); 7.15 (d, 1H); 7.20-7.30
(m, 3H); 7.30-7.35 (m, 1H); 7.50 (d, 1H); 12.20 (broad s, 1H); 11.05 (s, 1H). MS m/z: 434
(MH-).

2¢, 5-Chloro-3-{1-3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]piperidin-4-yl}- 1 H-
20 indole, hydrochloride

from 5-chloro-3-(piperidin-4-yl)-1H-indole and 1-(3-bromopropan-1-y1)-3,4-

dihydroquinolin-2(1H)-one. Mp 142-146 °C. 'H NMR {DMSO-dg): 1.95-2.15 (m, 6H); 2.60

(t, 2H); 2.90 (t, 2H); 2.95-3.15 (3H); 3.15-3.20 (m, 2H); 3.55 (d, 2H); 3.95 (t, 2H); 7.00-

7.10 (m, 2H); 7.20-7.30 (m, 4H); 7.35 (d, 1H); 7.75 (s, 1H), 11.30 (broad s, 1H); 11.15 (s,
25 1H). MS nv/z: 422 (MH+), 188.

2d, 5-Chloro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl[piperidin-4-yl}~ 1 H-
indole, hydrochloride
from 5-chloro-3-(piperidin-4-y1)-1H-indole and 1-(4-bromobutan-1-yl)-3,4-

30  dihydroquinolin-2(1H)-one. Mp 229-231 °C. 'H NMR (DMSO-ds): 1.55-1.65 (m, 2H);
1.70-1.80 (m, 2H); 2.00-2.15 (m, 4H); 2.55 (t, 2H); 2.85 (t, 2H); 2.95-3.15 (m, 5H); 2.55 (d,
2H); 3.95 (t, 2H); 7.00 (t, 1H); 7.05 (d, 1H); 7.15 (d, 1H); 7.20-7.30 (m, 3E); 7.40 (d, 1H);
7.75 (s, 1H); 10.05 (broad s, 1H); 11.10 (s, 1H). MS m/z: 436 (MH+). '




11.30 (s, 1H. M5 mz: 436 (MH+), 289. 2g, 5-Fluoro-3- 1- Wﬁ%og 4-di h

dro-2H 1, 4-benzoxazin-4- | butan-J- | ieridin-4- yl I Hin

hydrochl ori de 20 from 5-fluoro-3-(piperiidin-4- yI)-IH-|ndoIe and

4- (4- br onBHUPIIF32. 1 ) - 3, 4- di hydr o- 2H 1, 4- benzoxazi n- 3( 4AH)PGHRKOKY4H3_92 C.

'"HNM R (DMSO-d6): 1.60-1.70 (m "2H); 1.75-1. 85 (m 2H); 2.00-2.20 (m

4H); 2.95-3.15 (m 51-1); 3.55 (d, 2H); 3695 (t, 2H); 4.65 (s, 2H); 6.90

(t, 1H); 72005-Thltso{3¥1-P3H2-0xo-89-dihytipo-CR-gikiAdlr-1-91)2Ehthis-1 —yyﬁ)pemﬁzrgiyfﬁ_i}[l"b

7.30-7.40 ( Z 50, (d, 111); 10.45 (broad s, IH): 11.05 (s, IH. M

m z: 422(&&5_%0 h, 5-Chloro-3- 1- 4- 3-o0x0-3,4-dih

dro-2H 1, 4-gRen dol e ,
5@5&?&)@0{% ngglnsQ?I aﬂ%ﬁdgeéﬂﬁ ZE 6'1?' %ﬁp&h i doljsg_ 753 2¢

hydr ochl oride from5 and
4 (4 br onodilydrequindlin-ZR1 2)-dnéidp ageaogog 1}bb1MR)KBMS®~ 4H)30-1cm®e(m rm)zzz 224

Un 4H) b (Iggsgégg}‘(%% g%&” 1§8§§"%%)25')ﬂq;21 1:37;?1954 52 S%Eq;,(zm %gs (%21—12@,95— 1o
7.00-7.10 Gy 0 of73 2@3(2%5(;;”(!{{) 3*)55 (&%), ?965} é%) W(P@, ﬁ%gi@%%h%%@ 27

Example 3 P 100406 3a, | uor o- 3-

dr 0- 2H ui néi 1A} 7.20-Tib(naBH); 7140@, 183)d7 A5 ds, dEDHE 1.2 (tirdadns, A D1 1H(s] HERI e,
oxal ate 5 loro 3-(3, 6-di hydro-2Hpyriclin-4-yl)-1H i ndol e
(3.0 9 an@dg‘m? %Lf%{]{%a%%dnate (6.2 g) in butanone (250 nlL) was heated
until reflux tenperature followed by the addition of

1-(3- brormroan 1 yl -3 4- d|h droqw nolin-2(1H)-one (5.0 g) in butanone
(50 nLio R0 : o iy dtco P Hettinaliet-y P bsttansl - fpipetidirh 4-W - Her ed

and concentr Ekﬁ% Ji;%cﬁié%%o (7 7 g) The resi due was purified by flash

chr omat ogr (eluent: ethyl 10 acetate/triethylam ,hne 100:5)

to give v h&ocrr Mhloﬁcﬁ-ectpqiendm-?/b WBdeleymiaal-(4- B@ﬁmbﬁ@ﬁnl-yl?a oy )
ate as the

t et rahydr of n/ et acetate. The title co was i so

oxal ate sa %@&(%Pﬁ%tl\flh%%%‘i O aml %@@M&%%)sh%ﬂ@t(ﬂl e

conpound ( 3};773-9.%5 P23 B%25 (m, 4y, 2.55 (¢, 2H); 2.90 (¢, 2H); 2.95-3.15 (m, 5H); 3.55 (4,
15 2H); 3.95 {t, 2H); 6.95-7.05 (m, 2H); 7.15-7.30 (m, 5H); 7.70 (d, 1H); 10.60 (broad s, 1I);

11.30 (s, 1H). MS m/z: 436 (ME-+), 289.

2g, 5-Fluoro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yDbutan-1-yl]piperidin-4-
yl}-1H-indole, hydrochloride

20 from 5-fluoro-3-(piperidin-4-yl)-1 H-indole and 4-(4-bromobutan-1-y1)-3,4-dihydro-2H-1,4-
benzoxazin-3(4H)-one. Mp 83-92 °C. 'H NMR (DMSO-dq): 1.60-1.70 (m, 2H); 1.75-1.85
(m, 2H); 2.00-2.20 (m, 4H); 2.95-3.15 (m, 5H); 3.55 (4, 2H); 3.95 (1, 2H); 4.65 (s, 2H); 6.90
(t, 1E); 7.00-7.05 (m, 2H); 7.05-7.15 (m, 1H); 7.20 (s, 1H); 7.25 (d, 1H); 7.30~7.40 (m, 1H);
7.50 (d, 1H); 10.45 (broad s, 1H); 11.05 (s, 1H). MS m/z: 422 (MH:), 273.

25
2h, 5-Chloro-3-{1-[4-(3-oxo-3,4-dikydro-2H-1,4-benzoxazin-4-yl)butan-1-ylJpiperidin-4-
yi}-1H-indole, hydrochloride
from 5-chloro-3-(piperidin-4-yl)-1H-indole and 4-(4-bromobutan-1-y1)-3,4-dihydro-2H-1,4-
benzoxazin-3(4H)-one. Mp 222-224 °C, "H NMR (DMSO-ds): 1.60-1.70 (m, 2H); 1.75-1.85
30 (m, 2H); 2.05-2.15 (m, 4H); 3.00-3.15 (m, 5H); 3.55 (d, 2H); 3.95 (t, 2E); 4.65 (s, 2H);
7.00-7.10 (m, 43); 7.20 (s, 1H); 7.25 (d, 1H); 7.40 (d, 1X); 7.75 (s, 1H); 10.30 (broad s,
1H); 11.15 (s, 1H). MS m/z: 438 (MH:+), 291, 204.




NMVR (DVBO-d6): 1.95-2.05 2H): 2.55 (t, 2H); 2.75 (s, - t,
3. 15((t 2H)) 3.35 (s, 2I(—|)m 3.H%30 (s, 2I(—|); 3.Hga5 (t, 2I(—|)S; é‘wé“é[“‘(%h%gﬁ

695705 , 7.15-7.30 (m 3 H; 15 7.35-7.45 (m 1 60 (m
11. 56"(‘&” . M5 mz: 404 (NiH+), 218. The fol lowin CE’@%%‘B?PH%‘S vier e

prepared i.n a simlar manner 3b, S Fluorq-3- 1- 4- 2-0x0-3,4-dih

dro-2Huinolin-1- | butan-1- | -3,6 dih #o- 2H 20 Rkzdi n- 4 yl)-1H i ndol e,

hydr ochl or iEsaniple/ 5- f | uor o- 3- ( 3, 6-di hydr o- 2H pyri di n-4-yl) - 1Hi ndol e and
1- (4- bromobut an- 1-yl ) -3, 4- di hydroqui nolin-2(1H)-one. M 124-125 C. 'H NMR
(DVM5O-d6): 1.55-1.65 (m 2H); 1.80 (q, 2H); 2.55 (t, 2H); 2.75 (d, 1H);

5 . 5,. :

2.85-2.95 (3 53horo3- ;ﬁ{ﬁ(ﬁ&&-ﬂ-ﬁ@dro %Itﬁ
3.90-4.00 (m SF: B 10 15 T

7.30 (m 2w@yridin-4gli7l ok, odite 7.55. 7. 65 (m 211): 10.70 (broad s, 1H):

% loig §,S4 %"ﬁ%“ﬁﬂk‘%& (mﬁa@ﬁﬁw@rdfﬂ;lé} @ﬁ?ﬂe&gé? é ﬁng' BYessivR- 4

| }- 1H i ndehs .atod 13hu: I 1H
¥| %dol eI ancﬁiQ 101(1?33? o%pent%ﬁﬁ(ﬁﬁjﬁs g‘?e{t";dd‘?%glﬁ%&.&#?&?% fﬂb@e&% tﬂe
€L

205- 207 C. dfjtiurL LiRbeemenropan- -ditdroquit®ing2(1 H)-@nd) (5.0Lg)7Af batanoR ¢5D) ;

(5. 14 er ?%&%8%%@%%5%@5%@%4 lkefbiyatie? D 10 i g poreSpined in & 1

(s, IH; 6 v65w7(7075g)( Ei’he i’ebﬂ:l)le whs phrified byl idshy chfen?aﬁogr ﬁgr &ﬁ@lh@d@el eYueﬂP ethfy] 49
(rn 1H); 7.55-7 : 11.50 (s, IH. 1) . Exanpl e
454, 8 F|aa%?t87t@ef{11flaﬁmq 0340 givethag erpde Btoﬂuptqwmb Was cmrstal 1zed from

) but an=|
7)1 sty e B U DDA ISR
di |1 8 %d :110_ 2 HapgtmmeﬁﬁeuaMydrdﬁHahHslag&ﬂbmsh&rfstzghe ﬁnﬁtﬁmﬁcﬂ (1 ‘é@)) Mf»)zos-@g@t’e clzlgﬁﬁl d
o0 ) 2 A B G Bs%bs G Syt %5 (500 078 G 2t 5 5 ¢, SEy 3113 ¢t 290):
3.35 (s, 2H); 3.80 (s, 2H); 3.95 (t, 2H); 6.05 (s, 1H); 6.95-7.05 (m, 2H); 7.15-7.30 (mm, 3 H);
15 7.35-7.45 (m, 1H); 7.50-7.60 (m, 2H); 11.50 (s, 151). MS m/z: 404 (ME-+), 218.

The following compounds were prepared in a similar manner

3b, 5-Fluoro-3-{1-[4-(2-oxo-3,4-dikydro-2H-quinolin-1-yl)butan-1-yl]-3, 6-dihydro-2 H-
20 pyridin-4-yl}-1H-indole, hydrochloride
from 5-fluoro-3-(3,6-dihydro-2H-pyridin-4-yi)-1H-indole and 1-(4-bromobutan-1-y1)-3,4-
dihydroquinolin-2(1H)-one. Mp 124-125 °C. '"H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.80
(g9, 2H); 2.55 (t, 2H); 2.75 (d, 1H); 2.85-2.95 (m, 3H); 3.15-3.30 (m, 3H); 3.55-3.65 (m,
1H); 3.75 (d, 1H); 3.90-4.00 (m, 3H); 6.10 (s, 1H); 6.95-7.05 (m, 2H); 7.15 (d, 1H); 7.20-
25 7.30 (m, 2H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 10.70 (broad s, 1H); 11.50 (s, 1H). MS
m/z: 418 (MHY), 231.

3¢, 5-Fluoro-3-{1-{5-(2-ox0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole, oxalate |

30 from 5-fluoro-3-(3,6-dihydro-2H-pyridin-4-yl)-1H-indole and 1-(5-bromopentan-1-y1)-3,4-
dihydroquinolin-2(1H)-one. Mp 205-207 °C. 'H NMR (DMSO-dq): 1.35 (1, 2H); 1.55 (t,
2H); 1.75 (t, 2ZH); 2.55 (t, 2H); 2.75 (s, 2H); 2.85 (t, 2H); 3.10 (t, 2H); 3.35 (s, 2H); 3.80 (s,




evaporated in vacuo to about a 100 ni, which subsequently Wﬁﬁm@ﬂ%b&? onto

I ce and added aqueous ammonia to baS|c pH. The aqueous phase wasS extracted
with ethy , and the conbined organic phases were

brine, dr#@@gﬁ%g ), and concentrated in vacuo. The res?ﬁﬁ@n§ﬁ &bﬁrlfled
by flash chromatography on silicagel (eluent: ethyl 15

acetate/triethylamne 100:4) to give t he 28r ude product (2.0 g). The title
conpound wedl); Beal(taﬂﬁgt@mgshm};wmbﬁomM) sebt(dflrmnveobm D@g t¢4es a

'\Qh%gelcg)észﬂg é?Fﬂl)elff) ggg'%&)aél@ﬂ) QWO (3211613 5 5 @ﬁ%%l\%ll\%)m .55 (t 211);

2.85 (t, 211); 2.95-3.15 (m 5H); 3.55 (d, 211) 3.95 (t, 2H) 6.90 (t,
1H; 7.00 (t, 1H); 7.15-7.30 (m 4H); 7.30-7.40 (m 1H); 7.50 (d, 1H);
10. 55 (brodékampléd41); 11.05 20 (s, 1H). Ms mlz: 420 (MH), 273, 202.
Exanpl e 5a, 3 Fluoro-1-m 1-3- .1- 3- .2-0x0-3,4-dih dro-2H uinolin-1- Z
roan-.1- | i eridin 25 4- | -1Hindole, oxalate A suspension of sodium

Egg {l gte (2 04 smlu&Q@-' By (N8ERE, 41U ihy)trBBU ShEAYY D b RB ) Bipd il 4T 1 RS

g f4I glowd?-;éll kbﬂd y_papan- di.n % (4.9 g
i-n di met hyl F%ﬁrl%r%am &yp{f %@# sdll#ﬁf‘ﬁgy %1\/-9@2 utap-l ﬁﬁé room

t enper at ur mmo-zﬁpmmnmyﬂ it Hroweste b5 %};%ﬂﬁﬁéﬁ' O@mIYf acktis il (i ;aﬂth hyl

I odi de ) in dinethyl formamde a tenperature of 22-27 C
The. res nppoaxide(Odbe) \ga&ahalé@mde@a@ f0®r1611 Fhemiktumsovasdiltevet, 0 i ce. The
aqueous ph e y d._t he canbi ned

phases mrg%%\fﬁg%%&‘{cﬁggr&r?ﬁﬁg (r’éfe }v ﬂ?@o‘ﬁ%@?ﬁ%ﬁé’ﬁo I Wgég% The

14 March 2088codOafildG3d®HCHHIREE aqlmaﬂﬁﬁha%Qwa@ emtdar\ﬁ@y@ﬁlym%taw bhd igd by
flash chroma@ggraphy on _silicagel (eluent: eth

acet at e/ heSPEREIS oréaninphapgsyeere 5‘@5@ with briney ﬂv@d @ﬁ@g%)o@ﬁ(ﬂoﬂa@lﬁaltﬁddn ange

oil (2.4 It .from

acet E)ne ag)vgaf?h ?%léeiég rd?/lg t“gﬁg ﬁSBﬁﬂQ&ib ou n%]%r?%ﬁ% @?” éﬁh‘%ﬁ% f:%ﬂ:?lll NVR (

g)lvgg 36%55 Bo@SteAri@bylaminedld0;4) 2o give il cradd produds 52 Otg) 'ﬁlethDe coﬂlp%ﬁnd W?s 2H) ; biy
. t

6. 95-7. 05 § at‘%ﬂ%& the hliﬁg' %hl%g{gﬂt %15* ﬂ*g’?e%s’wfe s Whate mfallws cﬁmfoumiz@ Q) |

188. Mp 212-213 °C. "H NMR (DMSO-dg): 1.55-1.65 (m, 2HD); 1.75-1.85 (m, 2H); 2.00-2.20 (m,
4H); 2.55 (t, 2H); 2.85 (i, 2H); 2.95-3.15 (m, SH); 3.55 (d, 2H); 3.95 (t, 2H); 6.90 (¢, 1H);
7.00 (t, 1H); 7.15-7.30 (m, 4H); 7.30-7.40 (m, 1H); 7.50 (d, 1H); 10.55 (broad s, 1E); 11.05

20 (5, 1H). MS m/z: 420 (MH), 273, 202.

Example 5

Sa, 3-Fluoro-1-methyl-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-ylipiperidin-
25 4-yl}-1H-indole, oxalate
A suspension of sodium hydride (0.5 g, 60% in mineral oil) and dimethyl formamide (60
mL) was kept at 22-24 °C followed by the addition of a solution of 5-fluoro-3-{1-[3+(2-oxo-
3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]piperidin-4-yl}-1H-indole (4.9 g) in dimethyl
formamide (50 mL). The resulting mixture was stirred at room temperature for 25 min
30 followed by the addition of a solution of methyl iodide (2.0 g) in dimethyl formamide (15
ml) at a temperature of 22-27 °C. The resulting mixture was stirred at 22 °C for 1 h and

poured onto ice. The aqueous phase was exiracted with ethyl acetate, and the combined

organic phases were washed with brine, dried (MgSO,) and concentrated in vacuo. The



The foll ow ng conmpounds were prepared in a simlar manner 15%??13%2
5-Fluoro-1-nmeth 1-3- |- 4- 2-o0xo0-3,4-dih dro-2H wuinolin.-1y ?an l1-y 1
i eridin- - | Hindole, -hydrochloride from

5-fl uoro- @q%%ﬁ}sﬁ 0X0- 3, 4- di hydr o- 2H- qui nol i n- 1-y1) but aﬁcif’%’]““""“

pi peridin-4-yl}-1H indole and nethyl iodide. M 177-179 C. 1H NMR
(DVMBO-d6): 1.55-1.65 (m 2H); 1.75- 1.852fm 2H); 2.00-2.15 (m 4H); 2.55
(t, 2H); 2cAleptodudtivas %@sﬁ'&hroﬁ{ﬂ}o hyon(sHicagéD(elndmt: 8hyg® (s, 3H);
3.95 (t. 2H): 6,95-7. é“r%dfl) (%ra')p%ln isag (e‘“? {Z, H): 7.35-7.45
(m 1H) ?G%E@Wfallfrlsneﬂmamme (SBrSQa'id tcsgwgﬂa)e pm@chﬁ:zan aangd mmm g6 dhe title

15 6 ai RS e s Sy ol iy ace*’on%%%la“'fg%%'@“sﬁw comfni '

5-f | uor o- B(Qd.gE Mg 28@&89304%%5&)}\@@ qgi p@wrosl(m;u g&tml),] ﬁﬁle hydr
0- 2H pyr| ndol e and hutyl om de. 52 1
Covio 1 Tanod ) 2trhia 95585 iy 3 2R 350 6 2tk 74 4. 3603 9B 80

(m 411); 2 Y. 3.35 (s,
) 3. 80 ?35572% o0 230734 fp. 4D, 10 Byl 480 (s g 0
(m 2H); 7.15 (d, 1H) 7.20-7.30 (m 2H); 7.50-7.55 (m 1); 7.55-7.70 (m
21-1) z:. 474 (IVH + 231. Exanple 6 6a, 5-Fluoro-3- 1- 3-

3, 4- di hdro%&i"éﬂ”’ﬂﬁﬁﬂp opnsls Were prepared i similanmannery erj din-4- | - 30

1H i ndol e, oxal ate A mixture of 5-fluoro-3-(piperidin-4-yl)-1Hindole (3.0
g), butanone (200 m.), tetrahydrofuran (100 niL), methanol (50 nL) and

tri et hyltanfhed- Fﬁwﬂo-dtmeﬁwls.? NE#4-€UoumB, ﬂ#dzhycbb—l%qﬂzsdpeiaﬂ)buﬁnﬂ@lyppaﬂizby t he
addi tion of, a Ut i,C | Or 0- 1- (3, 4-di hydro-1H 14 March 2005 WO

01/ 96328 PE&F 6730 €soqui nol i n-2-yl ) propan-1-one (3.5 g) in

but anone (ﬁﬁmrﬂ-nuoﬂs ém[ll(ﬂfoﬁo-\ﬁa@d ?aﬂoeﬂ{ Hﬂﬂ@ﬁn-ﬂﬁjﬂu% i- il @%&nf@ﬁ!} ouged by
the addition of an additional anoun 3- hl oro-7l R

| H i soqui nmdplﬁ@dyméthhpémdeprdﬁ%-W? °Q. @NMCDMSde@yI éﬁ-ril e(n(, 2EB; hiZ3- i n
t et r ahyd t | ed
o o A s e 8,90 93 B9 B AL
15 3.75 (s, 3E0); 3.95 (t, 2H); 6.95-7.05 (tn, 2H); 7.15 (d, 1E); 7.20-7.30 (m, 3H); 7.35-7.45 (m,
1H); 7.55 (d, 1H); 11.40 (broad s, 1H). MS m/z: 434 (ME).

5c¢, 7 —(Burcmnf -yi)-5-fluoro-3-{1-[4-(2-ox0-3,4-dihydro-2H-quinolin-1-yl) butan-1-yl]-3,6-
dihydro-2H-pyridin-4-yl}-1H-indole, oxalate

20  from 5-fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-y1]-3,6-dihydro-2H-
pyridin-4-y1}-1H-indole and butyl bromide. Mp 152-154 °C. 1lH NMR (DMSO-dg): 0.90 (&,
3H); 1.20-1.30 (m, 2H); 1.55-1.65 {m, 2H); 1.65-1.80 {m, 4H); 2.55 (t, 2H); 2.75 (s, 2H);
2.85 (1, ZH); 3.10 (t, 2H); 3.35 (s, 2H); 3.80 (s, 2H); 3.95 (t, 2H); 4.15 (1, 2H); 6.10 (s, 1H);
6.95-7.05 (m, 2H); 7.15 (d, 1H); 7.20-7.30 (m, 2H); 7.50-7.55 (m, 1); 7.55-7.70 (m, 2H).

25 MS m/z: 474 (MH+), 231.

Example 6

6a, 3-Fluoro-3-{1-{3-(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxopropan-1-ylpiperidin-4-yl}-
30 IH-indole, oxalate

A mixture of 5-fluoro-3-(piperidin-4-yl)-1H-indole (3.0 g), butanone (200 mL),

tetrahyydrofuran (100 mL), methanol (50 mL) and triethylamine (2.4 mL) was heated until

reflux temperature followed by the addition of a solution of 3-chloro-1-(3,4-dihydro-1H-




5 cooled, filtered and concentrated in vacuo. The residue IWmBHerBSEd by
flash chronmat ography on silicagel (eluent: ethyl
acetate/ethanol/triethylam ne 100:4:4) to give the crude product. The
title conPEUNPSN#s i sol ated as the oxal ate salt from acet&'r‘fg‘"gg 2045 ¢ e
crystalline conpound (0.75 g). M 206-209 C. 111 NWR (DMSO-d6): 1.95 (q,
211); 2.05- 2.15 (m 211); 2.80 (t, 0.81BX 2.90 (t, 1.211); 2.90-3.10 (m
511); 3.30i4 un:%kﬁ)z-l 3 o i : :
Ty (2% é’?l %% gm{ @Long?l% f) &Oou%an%ﬁe 60 ?,ﬁ.]}.l%hf fémﬁge gfg§ béf@gﬂ:?i%ﬁ
111); 7. 40rgipx ii?&iyhfmliowai bssﬂlelaﬂmﬁpnwsan adthtlorﬁfbﬁmo(mﬂﬂfﬁ,—chkﬂﬂt—. ~(Bl¥edihydro-

3 30n o h 6RO RT3 RlprRBhC ond 2 & ffy s Been BRI (L b pnapratRiran 50
1H i ndol e, nﬁ»dmefdsﬁnmgenﬁm@awzs Béll i@ dr el 8ol A Addittnitl 12 1i“1*hé RAQhR: R

3-brono-|-(3,4- dihydro-111 isoquinolin-2- yl)propan-1-one. NIVR
( DVBO- d€) : c00lgd, fHitepixl and copganirated igyaguo. The 85 uev@s%n@adbﬁﬂzmn 3.00-3.20

(o) 1 211) Iielodipt(Bn Gifers i 5851 Sl pbhaias il B D prere

111); 10. 76n(de maii&t m:n)ﬂekbnﬁﬁuﬁcswas ib&lb.ied dv&m;zaaatéeazt ﬁ&ﬂﬂtbeto% a White
S-Chloro-3- 1- 4- 4-di h dro-2H-uinolin-1- - 4- oxobut an. - | - i eridin-4-

1 -1H i ndGPE alll"Pecﬁoé‘H?ﬂ“B (réd ngEzQﬁTP%? ‘(’)CSHWB%@MSQ de}y}.93 fEHZI‘]ascR)O%- and

NvR ( Do A7y 2B00% SHE Cstly 94 (Lo Y030 @ st ¢ B 3548

(2d951§11)105 Grﬁo (52H); 435%85 1420}22419) (5, B.8H); 6185- 6951% 1D asswlﬁ(n(,mw{%m%m 7.20
[ Z.
(MCT+) 30% 45:461 i@a#éﬁd;‘%@ %16%( %&5@?@@%%%%6 31 Exanple 7 7,

5 Fluoro-3- 1- 4- 3,4-dih dro-IH -iso uinolin-2- | -4-oxobutan-1- 1| i
eridin-4- | -1H indole 5 A m xture of 5-fluoro-3-

(ppi peri di dbafellowingicompbend 8aOprg)aredin msimiler m@Mernl), tetrahydrof uran
(200 nL), nethanol (30 nlL), potassiumiodide (11.4 g) and triethylam ne

15 6b, 7-Chloro-3-{1-[3-(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxopropan-1-yl]piperidin-4-y1}-
1H-indole, hydrochloride
from 7-chloro-3-(piperidin-4-yl)-1H-indole and 3-bromo-1-(3,4-dihydro-1H-isoquinolin-2-
yDpropan-1-one, "H NMR (DMSO-dg): 2.05-2.25 (m, 4H); 2.80 (1, 0.8H); 2.95 (t, 1.2H);
3.00-3.20 (m, 5H); 3.30-3.45 (m, 2H); 3.55-3.65 (m, 2H); 3.65-3.75 (m, 2H); 4.65 (s, 1.2H);
26 4.75 (s, 0.8H); 7.00 (t, 1H); 7.15-7.25 {m, 6H); 7.70 (d, 1H); 10.70 (broad s, 1H);11.30 (s,
1H). MS m/z: 422 (MH-+), 247 '

6¢, 5-Chloro-3-{1-{4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piperidin-4-yi}- 1 H-
indole, hydrochloridefrom 5-chloro-3-(piperidin-4-y1)-1H-indole and 4-chloro-1-(3,4-

25 dihydro-2H-quinolin-1-yl)butan-1-one. Mp 158-162 °C. 'H NMR (DMSO-de): 1.85-1.95
(m, 2H); 1.95-2.20 (m, 6H); 2.60-2.75 (m, 4H); 2.95-3.15 (m, 5H); 3.55 (d, 2H); 3.70 (¢,
2H); 7.05-7.25 (m, 6H); 7.40 (d, 1H); 7.75 (s, 1H); 10.45 (broad s, 1H}); 11.15 (s, 1H). MS
m/z: 436 (ME+), 303.

30



(7.6 m.) was heated until reflux tenperature followed by t %ﬂ dﬁzpbgn of a
solution of 4- chloro-I- (3,4-dihydro-1H isoquinolin-2- yI bu
_ (14 6 Q) ne (50 nL.). The m xture was boiled und x for 2
h, fllterga)ﬁ%%gghd concentrated in vacuo. The residue 10%%3@6€%Wﬁﬁwed by
fl ash chromat ography on silicagel (eluent et hyl
acetate/ethanol/triethylamne 100:5:5) té gi ve the crude product. The
title conplixathpl@? isolated as the free base fron1ethy| acetate as a white
crystalline conpound (0.9 g). M 146- 148 -C. "H NWR (DMSO -d6): 1.55-1.70
(m ZFD 1.70-1.80 (m 2H); 1.85-1.95 (n1 ZFD 2.00 (q, ZFD; 2. 30 (q, 2H)
2.35-2. 45 Gy Py 2/ fly-&5, 29l 5 o) Q- Bdbuta 18970
3. 211) 3.6 5C
7. 25 (d,

7.10-7. 20 {ndolesH) : 1H)-7 30735(m 1H) 1085 (s, 1H). A
420 (NMK), 2202 EX 2 5- 3, 4-d 1H - |
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trlethylamne was heated until " reflux ratdre
the additi 6h0 @:fL)avasgw ,u@ﬁl wHlux temperature followed by the addltlon of a solution of 4-
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m xture wasikfutd wﬁﬂﬁblledlwldmeﬂ@sﬂfdr@tlﬁtﬁltbféd\mﬁbﬁ& cohldentf=8sd MUBCHATHE Yésidueed
by flash chromatography on silicagel (eluent: ethyl acetate/

et hanol 71(;’t r Wag Ryrihied bﬂéﬂiﬁhﬁh!lem9t0%13@¥ o silipeget (elratsitoduct . The title 1

t t
corpoun viskaahiedliid 95786yl ABSHEE AR Y LAY |
1 65 % gg (smata?i(-as thé.frgﬂbﬁs% Zfr%getgy% z(;)ce&ié)& d whit@dristallide a&nﬁagulnlcﬁ(ol@ g). R@p@m(q,
Ty B g s TRy, 7ok, GES: hi0-0,80 @ikt 851,98 (s B 7. 55

5 i g S e o, o

ui nol i risl - (b, 3.3E)-3165 (t, 28, Uion(s,4-21); 4-10Hs] 18H); &,85-6.95 (m, 1H); 7.10-7.20 (m, SH);
7.25 (d, 1H); 7.30-7.35 (m, 1H); 10.85 (s, 1H). MS m/z: 420 (ME+), 202.

Example 8

20 8, 5-Chloro-3-{1-[4-(3,4-dikydro-1H-isoquinolin-2-yl)-4-oxobutan-1-ylpiperidin-4-yl }-1H-
ol :
A mixture of 5-fluoro-3-(piperidin-4-yI)-1H-indole (3.0 g), butanone (200 mL) and
triethylamine (8.9 mL) was heated until reflux temperature followed by the addition of a
solution of 4-chloro-1-(3,4-dihydro-1H-isoquinolin-2-yl)butan-1-one (1 5.2 g) in butanone
25 (80 mL). The mixfure was boiled under reflux for 6 h. The resulting mixture was filtered

and concenirated in vacuo. The residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate/ethanol/iriethylamine 100:4:4) to give the crude product. The title
compoumnd was isolated as the free base from acetone as a white crystalline compound (0.6
g). Mp 172-175 °C. "H NMR (DMSO-de): 1.55-1.65 (m, 2HY; 1.65-1.75 (m, 2H); 1.90 (s,

30 2H); 2.00 (q, 2H); 2.30 (q, 2H); 2.40 (q, 2H); 2.65-2.80 (m, 1.8H); 2.80-3.00 (m, 3.2H);
3.70 (t, 2H); 4.60 (s, 1.2H); 4.70 (s, 0.8H); 7.05 (d, 1H); 7.10-7.25 (m, 5H); 7.35 (d, 1H);
7.55 (s, 1H); 11.00 (5, 1H). MS m/z: 436 (MH+), 202.



di h drochloride 5 A suspension of lithium alum nium hydr |1g%%gh?60:9) in

- tetrahydrofuran (40 m.) was stirred at 5 Cfollowed by the a Ion of

concentra huric acid (1.2 g) in tetrahydrofuran e

m xture \/\é@gg@%‘ ed at 7 Cfor 60 min followed by the addit t%?rgﬁ%%{oo}lg
5-fluoro-3- {1-[3-(2-0xo0-3, 4-di hydro-2H qui nol an-1| -yl ) propan-1-yl]piperidin
-4-y1)--1H indole (2.0 g) in tetrahydrofdran (60 nL). The resulting

m xture wa¥xample®d at 5 C for 60 min followed 10 by standard work up. The
residue was purified by flash chromatography on silicagel (eluent: ethyl
acetate) to give the crude product as a colourless oil. The title conpound
was |solatgg5g§uotr iy gh , rabydrof ura, as,a.wite
crystallineé ~5¢ YU %
211); 2. OOdﬂzya'fcharzdél—i) 2 75 (t 2H) 2.95- 3.20 (m 5H); 3.30 (t, 2H);

3. 40 2 6.20. (b d 6.70 (b d 1H) 95
oy 7o chénspmpona ok itapiatoty Bthide0 ) fabyceonua 0 by wasmisal o,
| H); 10. 95 5t § beGSiiSweddy the%&dlﬁéngfeon%bﬁtrat&ﬁg Hric 3eil (ﬁ%é%te%gﬂﬂruoro 3 1

foll owi ng conmpounds were prepared In a sim manner
4- 3, 4-di h (2 ol 2Hhe mixthire whs stirrelistdhd for 160 imie folibwedby the adldition ofi$acro-3-

di hyd hli f
511 uor o ﬁ?ﬂg?% 0@@0&8'1%‘1%’ -HyEeln 2 Rrsereer 1Uniperisisot-wh - W-ndols Gt #)di n- 4
-yl }-1H @,ﬁgh Nﬁﬁg&]@ﬁ@ o 90
()r/n}ZH) e (s, ; 5)C gekést) 2750 Q@mlff)]"d@‘gs( fﬁgg%’“ﬂnlf&g’ﬂ%d
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406 (MH) a5 &%h}%ochicrﬁie%ﬁ%o% teﬂrahﬁlroﬁreﬂl é@'ahvlﬂfeocrgiﬂalﬁh@ %Ihﬁblﬂid (1.0 9.

entan-1- | _ieridin-4 H-i ndol e, di hydrochl oride f

5-f | uor o- SMHZ?EOSZQQ°%XBINMF4W5§ZH‘§@ 1295 Guaiho 2r00-2.50 Il‘pe‘iﬂ)aﬁﬂﬁ %I12FDi 864 di n-

(o) by "y 20 sy Pt b gy 05507 B0 50 roud o, 05 Pload g

2.95-3.150 695 37.66(d, SEDAHI0
S Do) oo (BHZH).05(d SEAFI0 (18R 7120 (Arn) 7200040 ¥ (), 95338, 1H); 1095
road s, 1H); 11.05 (s, 1H). MS m/z: 392 (MH+), 259.

The following compounds were prepared in a similar manner

20 9b, 5-Fluoro-3-{1-- 4-(3,4-dikydro-2H-quinolin-1-yl) butan-1-yl]piperidin-4-yl}- 1 H-indole,
dihydrochloride |
from 5-flnoro-3-{1-[4-(2-ox0-3,4-dihydro-2 H-quinolin-1-yl)butan-1-yl]piperidin-4-y1} -1 H-
indole. Mp 207-212 °C. "H NMR (DMSO-dg): 1.65 (s, 2H); 1.80-1.90 {(m, 2H); 1.95 (s, 2H);
2.05 (4, 2H); 2.20 (g, 2H); 2.65-2.80 (m, 2H); 2.95-3.25 (m, 4H); 3.15-3.25 (m, 1H); 3.35

25 (s, 4H); 3.55 (d, 2H); 4.65 (broad s); 5.55-6.95 (m, 3H); 7.00 (s, 1H); 7.10 (s, 1H); 7.20 (s,
1H); 7.30-7.40 (m, 1H); 7.55 (4, 1H); 11.75 (broad s, 1H); 11.05 (s, 1H). MS m/z: 406
(MHE+), 274.

9¢, 3-Fluoro-3-{1-[5-(3,4-dihydro-2H-guinolin-1 -yl)penfan—] ~yl]piperidin-4-yl}-1H-indole,
30 dihydrochloride

from 5-fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]piperidin-4-y1}-

1H-indole. Mp 155-158 °C. "H NMR (DMSO-dg): 1.30-145 (m, 2H); 1.65 (s, 2H); 1.75-

1.80 {(m, 2H); 1.95 (s, 2H); 2.20 (q, 2H); 2.75 (s, 2H); 2.95-3.10 (m, 5H); 3.35 (s, 4H); 3.55




(d, 2H); 505 (broad s); 6.70-7.15 (m 4H); 6.90 (t, 1H); ﬁd@%fﬂﬁo% VE

7.30-7.40 (m 1H); 7.50 (d, 1H); 10.75 (broad s, 111);

mz: 420 87. 9d, 5- Chloro-3-fl-[3-(3,4-dihydro- 2H 1yl)
pr opan- 1-%’% din-4 yl}-1H 5 indole, dihydrochlori dé’q%ﬁ%}gﬂ“’w"‘
5-chl oro-3-{1-[3-(2-o0xo0-3, 4-di hydro-2H quinolin- |-yl)

~ propan-1| -yl ]piperidin-4.-y1}- 1Hindole. 3% 201-204 C. 'H NVR (DVSO d6):

1.95 (t, 2}@,2}1@,505%%@)11676% 15 @n74'H)(6..90(21111)»730@01@2}03((%0@1111]51)3 30

(t, 211); 211 40 br oads 111) 6. 85
(s, 1H): 9@3 757(1396@d?= Big); (lm% (35 3@@'%)?8&0 (d, 1H; 7.75
(s, 1H); 10 85 10 (broad s, 1H); 11.20 (s 1H) I\/IS z: 408 (M—|+) 275.

9e, 5-Ciloro -3- 1- 4- 3,4-dih dro-2Huinolin-1- | butan-1- Z i eridin-4-

| - 1H i ndol9d, 5-CGildrodi-8L3-63, ¥-déhydfa-dH dairiiinal-plfropan{l A fp2peridin-4-yl}-1 H-

- 0X0- 3, 4 di.hydr o h2 ypnolin 1-yl)butan-1-yl]piperidin-4-yl}-1H 15 indol e.
Mp 140- 145@&@3&&%%) 1.65 (s, 2H); 1.80-1.90 (m 2H); 1.95 (s,
2 2. 00 ! 13227, - 91-

355 (4. omrte B Sl Sroid-dill BrRact e S broBbilt yefieeiipg S1)-

7.05-7.15 (- mﬂbl;e,l@zn -2 °Q|—])INMR4®MSD )M 957(1&H) 2.90-2129) (m, HB)7A 7§ It; oad

5 3,4 i n W SRl ot & Al e 33 i o brondk RASIE e

drochl ori dﬁssfj ;695 (d, 1805 7.00-7.10 (m, 2H): 7.20 (5, 1HD; 7,40 (d, THD; 7.75 (5, 1ED): 10.85

5-chloro-3-{1 - 0X0- 3 - dro ZH qui nol'i n-12yl) pent an-1-yI'] pf ‘peri di n-
4-yl}- I |(1PF§ 81 11@@(&0@) Sz MOIVED2d8) : 1. 30-1.45 (m 2H) 1.65
(s, 211); 1.70- 1.85 (m 2H); 195(s 2H); 2.00-2.25 (m 4H); 2.75 (s,
2H); 2.95-3.25 (m 5H); 3.35 (s, 4H); 25 3.55 (d, 2H); 6.80 (broads, 1H);

6.90-7.15 (9m 5-&hioky-3-{ll- PR B diliddiho-2H-gamolifl- 1-J)Busanl 1 48 phpridd)-yi)- IR intldle,
(broad s, 171.20 (s, 1H) Vs Nz 436 (VHF), 303, 9 7-Chloro-3- I- 4-

3,4-di h dréﬁh)'{irocmqlﬂdeln 1- butan-1- | i eridin-4- | -I1Hindole,

di hyd hi
O e o, Hohf S oy 5L AT (24°X3. 3¢ giby 2 quinolin-LyDbwian Lyl Ipfpesidind-yB- 1 . 4
( yl }ZiDH;s i mgimllceMW(?MSQ(I }mnzrz&(gmd? @)/.Bpssi&), 2H;, 180-( 90 (2kRE); 1. ms%%ﬂj(g
S,
. 25 s a0t 35 i) 250, A0: 208 TS EDY3.35 45 VD 535 b 2ENS 3 (imagbe
s, 1H); 6.90 (broad s, 1H); 7.00 (s, 1H); 7.05-7.15 (m, 2H); 7.20 (s, 1H); 7.40 (d, 1H); 7.80
(s, 1H); 10.70 (broad s, 1H); 11.20 (s, 1H). MS m/z: 422 (ME+), 289, 188.

20 9% 3-Chloro-3-{1-{5-(3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]piperidin-4-yl}-1H-indole,
dihydrochloride |
from 5-chloro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yljpiperidin-4-yl} -
1H-indole. Mp 101-106 °C. "H NMR (DMSO-de): 1.30-1.45 (m, 2H); 1.65 (s, 2H); 1.70-
1.85 (m, 2H); 1.95 (s, 2H); 2.00-2.25 (m, 4H); 2.75 (s, 2H); 2.95-3.25 (m, 5H); 3.35 (s, 4H);
25 3.55 (d, 2H); 6.80 (broad s, 1H); 6.90-7.15 (m, 4H); 7.20 (s, 1H); 7.35 (d, 1H); 7.75 (s, 1H);
10.70 (broad s, 1H); 11.20 (s, TH). MS m/z: 436 (MH+), 303.

9g, 7-Chloro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl) butan-1-ylpiperidin-4-yl}-1H-indole,
dihydrochloride

30 from 7-chloro-3-{1-[4-(2-0x0-3,4-dihydro-2 H-quinolin-1-yDbutan-1-yl]piperidin-4-y1}-1H-
indole. Mp 214-219 °C. 'H NMR (DMSO-dg): 1.65 (s, 2H); 1.80-1.90 (m, 2H); 1.95 (s, 2H);
2.00-2.15 (m, 2H); 2.15-2.30 (m, 2H); 2.70 (s, 2H); 2.95-3.15 (m, 5H); 3.35 (s, 4H); 3.55 (d,




PCT/ DKOL/ 00406 34 2H); 6.70 (broad s,. 1H); 6.85 (broad 541\% ): 8%5 7.05

(m 2HJ); 7.10 (s, 1H); 7.15-7.25 (m  211): 7.70 (d, 11-1) *6%8‘2 r oad
s,1H); 11.30 ;S 1H. Ms mz: 422 (MH+), 289, 188. 9h, 5-Fluoro-l-nmeth
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1Hi ndol e, di hydrochl oride from

fluoro-1-nmethyl -3-{1-[3-(2-0xo0-3, 4-di hydr o- 2H qui nol i n- 1-yl ) propan- 1 -

| ] pi per i digBhd6y0Xbrbkil 0D, 6.85 02@3- 66.65-7443 fpr); 71 o (m
P pe OOZH) Kni 6.8¢ miri)m (‘giNBH()DMiS?(sd L) }5852% (1%

m 5H); 3.25; é7 S (er) 1@&@.1‘31@31%3 quiﬂhwssnfssumﬂﬁﬂt)%%w& (s

H; 6.65 (broad s, 1H); 6.80 (broad s, 1H); 10 6.90-7.10 (m 3H); 7.20 (s,
Hy; 7.35-7.45 (m 1H); 7.55 (d, 1H); 10.90 (broads, 1H). M5 nlz: 406
MH+) , 273 9095+ Flkordel Lsethyl-3={WeBI13 W=dhydko-28F- g18noltn- @ybpﬁ;rpanal-jvz}ﬁzﬁmdzﬁtq@z} l
tan-1 - | e|d|r}l4- - .IH - 1ndole, oxalate I5 1T

-quoros- 025 L M-oxo34d|hydro 2H—qU|noI|n 1-yl) but an- 1-yl
Y

[ di | 1. 50 1.60

m Pory 1 S R ReB - (B v P g, > 07
H; 2.60- Zil]pipe@dm—ﬂ-W} 1 2-i8d0l8 M@ZOMOéﬁEl) " SMVEO (BM3O-dd 1. 85-11.;951{11591—1911
EIRTIRELY £ T NN PN NPl ST R S
S s S e s T W0,

fl uor o- B { 5:9047.18 (wx3HB 742&{8}11&1)’ 53244’-45 @n a1z B5a1d,H); 10.90 reatdt < 1)) MiSper i d
in-4- yl}- %II#F%% M 479- 186 C 'H NMR (DVBO-d6): 1.55-1.65 (m 2H):
1.75-1. 90 @ﬁ? 2750-2.10 (m 2H): 2.15-2.25 (m 2H): 2.95-3.25 (m
5H); 3.25-3.40 (m 4H); 3.55 (d, 2H); 4.15-4.25 (m 2H); 6.55 (t, 1H);

6.65 (d, 1H); 6.70-6.80 (m 211): 6.90 (t, 1H); 7.20 (s, 1H); 7.30-7.40
(m 1H): 79%5-Flyoraipmettyldofi fh-Gabidibydro§H-quinolis-108)bulddy -y NBpenidin-4:98-

: Ng)enzgzgﬁri%#@zg—gn (l:hl Slr Iopl3 erll d|4n 2 I4 d: Ih d:‘ (rjldg:_lel di drochl ori de
15 from 5-fluoro-1-methyl-3- {1-[4-(2-0x0-3,4-dihydro-2 H-quinolin-1-yl)butan-1-yl|piperidin-
4-yl}-1H-indole. Mp 123-125 °C. "H NMR (DMSO-de): 1.50-1.60 (m, 2H); 1.65-1.75 (m,
2H); 1.80-1.90 (m, 2H); 1.90-2.00 (m, 2H); 2.10 (d, 2H); 2.60-2.70 (m, 2H); 2.95-3.10 (m,
5H); 3.20-3.30 (m, 4H); 3.50 (d, 2H); 3.75 (s, 3H); 6.45 (t, 1H); 6.60 (d, 1H); 6.85 (d, 1H);
6.95-7.05 (m, 2H); 7.20 (s, 1H); 7.40-7.45 (m, 2H). MS m/z: 420 (MH+), 287.
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9§, 3-Fluoro-3-{1-[4-(3,4-dihydro-2H-1, 4—benzoxazin—4—yl)bﬁtan-] yl]piperidin-4-yl}-1H-
indole, dihydrochloride
from 5- fluoro-3-{1-{4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-ylpiperidin-4-
y1}-1H-indole. Mp 179-186 °C. "H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.75-1.90 (m,

25 2H); 2.00-2.10 (m, 2H); 2.15-2.25 (m, 2H); 2.95-3.25 (ra, SH); 3.25-3.40 (m, 4H); 3.55 (d,
2H); 4.15-4.25 (m, 2H); 6.55 (1, 1H); 6.65 (d, 1H); 6.70-6.80 (m, 2H); 6.90 (t, 1H); 7.20 (s,
1H); 7.30-7.40 (m, 1H); 7.55 (d, 1H); 10.80 (broad s, lH), 11.05 (s, 1H). MS m/z: 408
(MHH), 273, 190.

30 9Kk, 5-Chloro-3-{1-[4-(3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-ylJpiveridin-4-yl}- 1 H-
indole, dihydrochlovide
from 5-chloro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl|piperidin-4-
y1}-1H-indole. Mp 186-190 °C. 'H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.70-1.85 (m,




from ch 2005

5-chl oro-3-{1-[ 4-(3-0x0-3, 4-di hydro-2H 1, 4- benzoxazi n. - 4- yI )%Ia]i yI]p| pe
ridin 4- ((ir? H-i ndole. M 186-190 C. 1H NWR (DVSO d6): 1.55- ?%(081

1. 70- 1. 85 (V2P ¥ 8 mr ch 2005 WO 01/ 96328 PCT/ DKO1 / 00406 3§’CTEH§‘““ 0- 2. 20
(m 411); 2.95-3.25 (m 5H); 3.25-3.40 (m_ 4H); 3.55 (d, 2H); 4.15-4.20 (m
211); 6.55 (t, 1H); 6.65 (d, IH; 6.70-6980 (m 211); 7.05 (d, 1H); 7.20
(s, 1H); 72&1) 2.60-2139) (m, 4H)759%-3,251(, SHIO3. 5513(4br(madﬂ)?;,3 SH'Od,ZEI}, 4115—4 20 (&H) -

MS M 91, 5FI 3- 1-
P . 1258 ey P 616 g, Bk 6770 B ATy 7G5 (31 1%, 20 Bt 740 e, LED);

drochlorid

5- 1 uor o- 3@{115r B35 1030 (rogd . 1ED; 1115 (5, LED. M |n?{sz7‘4|(}‘m@p%%9’11991] 3. 6- di hyd
ro-2H pyr|d|n4yl) 1H-|ndole I\/p220-2230 HNI\/R(DI\/SOdG) 1.85-2.00
(m 2H); . . 00 -
3.15-3. ' 2. 2 q IRy OGRI-PHIEIY)
3.70-3.80 (4@1} m)md,gieo‘g}hﬁg;oc;;,gﬁ()le 6 10 (s 1H) 6. 70 (broads 1H) 6. 90
-(broads, 1H; ©6.95-7.05 (m 2 7.05-7.10 (m 111); 7.40-7.45 (m 1H);
7.55- 7. 65 fiomm 5FMpro-3- J{lﬂ[é (@m@ﬁ@yﬂmw quinbhﬁa-ﬂmropmiﬂ-yl\ys Grtlity dRORF-

hutan: 1 - 1PoA0e - aAE N 2023 “G TR (DB 1 A BB A e 1 om

5-f | uor o- 32{1D- hyd
. St o A T gy

(m 2H)? {0 1386t 03(5ﬁ13@'5|-()m 1H)p3,70-3, 802, IPD 400 @, QH),(GﬂO &1 627%&&61@0

N 6%%5@%%%&% & S RIBTAS R, L 53y

6.90- 7. 20 (7r&5(ﬂi;|)2ﬂ)7ll)ﬂ)(ﬁroad1d'|lHR7ll4ﬁ}l\% meOMﬁgh@mﬁn 2H)
10.95 (broad s, 1H); 11.55 (s mz: 404 (M), 271, 217. 9n,

5-Fl uoro-3- 1- 5 34d|h dr o- 2H-U|noI|n J- | entan-J- 1 -3,6-dih dro 2H
ridin- 4- b Wal G OCEH . 2D . . .
5-fl uor o- 3¢ ’ o =t=yt ) pertan am 6 -'hyd
ro-2H ﬁyryl}u’rﬂ—&edplle),dﬂhyldmﬂﬁlomdewp 167- 169 C. '"H NWR (DIVISO de): 1. 30 1.45

e ot b2 2 (p 0
3, 55-3.65 {a%d&lql}l} ﬁfﬁQiroie.&@piwzoé"@. 'EONRER €shvisdHg): 1.60-1.75 (m, 2ED); 1.80-
1.90 (m, 2H); 1.95 (s, 2H); 2.70-2.80 (mm, 4H); 2.85-3.00 (m, 1H); 3.15-3.30 (m, 4H); 3.30-
3.40 (m, 2H); 3.55-3.65 (m, 1H); 3.70-3.80 (m, 1H); 3.95 (d, 1H); 6.10 (s, 1H); 6.80 (broad
20 s, 1H); 6.90-7.20 (m, 3H); 7.00 (t, 1E); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 10.95 (broad
s, 1H); 11.55 (s, LE). MS m/z: 404 (MH-+), 271, 217, |

n, 5-Fluoro-3-{1-[5-(3,4-dikydro-2H-quinolin-1-yl)pentan-1-yl]-3, 6-dihydro-2H-pyridin-
4-yl}-1H-indole, dihydrochloride ‘

25 from 5-fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-y1}-3,6-dihydro-2H-
pyridin-4-yi}-1H-indole. Mp 167-169 °C. "H NMR (DMSO-de): 1.30-1.45 (m, 2H); 1.70 (s
2H); 1.75-1.90 (m, 2H); 2.00 (s, 2H); 2.70-2.85 (m, 3H); 2.85-3.00 (m, 1H); 3.05-3.20 (m,
2H); 3.20-3.30 (m, 1H); 3.35 (s, 2H); 3.55-3.65 (m, 1H); 3.70-3.80 (m, 1H); 3.95 (d, 1H);
6.10 (s, 11D); 6.80-7.25 (m, 4H); 7.00 (t, 1H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 11.00

30 (s, broad s, 1H); 11.60 (s, 1H). MS m/z: 418 (MH+), 231, 188.

2



~of f and was ;

-3, 4-di hyerH-fnb‘blle soqui noI i ne (0 05 g, 0 4 mml) The rel n was flltered

6.10 (s, 1H); 6.80-7.25 (m 4H); 7.00 (t, 1H); 7.40-7.45 (r;p IH}l R};‘;SS 7.65

(m 2H): 11.00 30 (s, broad s, 1H): 11.60 (s. IH. M i 2 M4ghe 231,
188. 14 March 2005 WD 01/96328 PCT/ DKO1/ 00406 36 Exanpl e 10 10a

4-Fl uoro- WOOMIS3® 3 4 dih dro-1Hiso uinolin-2- | - 3-oXSTAYKUANS |
leridin-4- | - 1H indole 5 Polyner bound 3-[1-(4-

fluoro-I Hindol-3-yl)piperidin-1 yl) progbonic acid (0.1 g, 0.08 ninol)
and dry di gRhaipeg hane (1 nL) were mixed in a reactor tube. The mxture
was cooled to O C and treated for 2 h with a 2 Msolution of thionyl
chloride (0.4 n., 0.8 rrrml ) in dICh| oronethane . The resin was filtered

nded dln

di chl or onetHhan

of f and washed wi th dichl or onet hane X a 1:1 m xture of
d| chI or Snetpiymer beynd hil-hilnere- Ué'ﬂ%ioiﬁ YHP}PW M)pmmm@n@dé@ hgn@.08(3 x i

met holrgerﬁ%&%‘g&lﬁ ﬂl%afne%ﬁpn.mae |nm%flﬁ%ﬁo?a)cgrﬁé f Odlv%rjf’fr‘]?jL) and

t et r ahydr Obwlachto((ﬁﬁ’) akd trea%d for 2 With ai Mohitibe of #edryl bﬂ%nd@@(h&ﬁﬂy\/bwh
nmet hanol (g fui’ﬁthhe conbined filtrates were | oaded on a pre-conditioned
i on exchanﬁ’%n bl promesthang. Beoxeed wamdiliceediennd wrbpd it drﬁmcblqrqm@ﬁﬁhane

'rAT\E)al g;:jcfrle 91 Wﬁ%en&%ﬁd] %go%%e%lagg %nlt) %BShD r-cl\lll%l {\?h%f E)o&nfe}r{ple}a%ugl

net hanalo. AMihe4-eihgdor BTlisoyuafolie (@05 k0.5 Vel tThe rédie wak Bttered oBrhndtwaNES]
purified by preparative reversed phase HPLC chromat ography. The resulting

sol uti on W& zhcféqr@@@énmﬁyllmhh@d bmm@dmmpmp@mmmlmﬁgé
I h t.h t t d th duct
s ol ut ectl et RS nBR thans aes b TR T B por Berien R b bita R BLB  vant s

af f or ded thﬁxtwetdf%o&munﬂxﬁ% é@ﬁaﬂ%lrheam&hlmérﬁoﬁ@em%ﬁethmm me'&i%ﬂl spnt z)
406 (M), 3.61, purity 6% 25 The follow ng corrpouno’ls wer e prepared

inasiml ﬁﬂa) and ﬁ?@iﬂhﬁh@ﬁlrﬁmﬁQme)Aﬁdﬁéﬂw@noﬂle T8 wdh w&led itk athandli(he

51)102 é)%o%)u{“}“ﬂ-?{h 3(1%%531?&1& A:J' g2 §0 éld gn Q p1%—co¥181txoneH& ToRERe a(tjtlmgle %ol%lnn (500
mg SCX column, commercially available from Analytical Instruments, part no. 1210-2040),
washed with acetonitrile (1 mL) and methanol (1 mL). The product was eluted with 4 M

ammonia in methanol. After evaporation of volatile solvents, the crude product was purified
by preparative reversed phase HPLC chromatography. The resulting solution was

20  subsequently loaded on a pre-conditioned ion exchange column washed with acetonitrile (1
mL) and methanol (1 mL). The product was eluied with 4 M ammonia in methanol.
Evaporation of volatile solvents afforded the title compound as an yellow oil (5 mg, 12
umol). LC/MS (n/z) 406 (MH+), RT = 3.61, purity: 66%.

25 The following compounds were prepared in a similar manner (10b-10m) or by the use of
3,4-dihydro-2 H-quinoline (10n-10z):

10b, 4-Fluoro-3-{1-[4-(3,4-dihydro-1H-isoquinolin-2-yl)~4-oxobutan-1-yllpiperidin-4-yl}-
1H-indole
30 LC/MS (m/z) 420 (MH), RT = 3.69, purity: 93%

10¢, 4-Fluoro-3-{1-[6-(3,4-dihydro-1H-isoquinolin-2-yl)-6-oxohexan-1-ylJpiperidin-4-yl}-
IH-indole




1Hindole 30 LOMS (mz) 420 (MH), RT = 3.69, purity: 93%)4I chgf)g# uor o- 3-

1- 6- 3,4-dih dro-1Hiso uinolin-2- | -6-oxohexan-J- 1 i eri - 4-
1Hi ndol e 14 March 2005 WD 01/96328 PCT/ DKOL/ 00406 37 LC/ NS (mz) 448 (
MH+), RT WO0P63285,0ity: 979% 10d, 4-Chloro-3- 1- 4- 3, 4-diflfT 1{0 % so
uinolin-2- | -4-0 xobutan--1- | eridin-4- | - IHindole 5 LOMS (mz) 436
( MH), RT = 3.86, purity: 97%10e, 4--ChBVoro-3- 1- 5- 3,4-dih dro-1Hiso
ui nol i n- 2- LZ/GSAxoz)peist ML), R B 8es pdit-9%o41 ) | Hindole LC/ MS (mz) 450
"(MElI+), RT = 3.87, purity: 81% 10 10f, 4-Chloro-3- 1- 6- 3,4-dih dro-1Hiso

uinolin-2- | -6-oxohexan-1- 1| i eridin-4- | - IHlndoIe LC/IVB(rﬂz) 464
. (M#+), RT To@ ﬁl’klo%”s' ' ) : ’

di hydr o- | HFTS0QU . ALl 99 L

LCIMS (m zY ﬁmdogM—H) RT = 3 67, purlty 93%10h 5 Fluoro 3- I-- 6-

3,4-dih dr oxohe i eridin-4- | - 20

1H i ndol% EE)%‘@% (%2?)2%3%@)§%(]\/ﬁi) 31%? pur| ty: 89% 10i,

6- Chl oro-3-{I-[3-(3, 4-di hydro- IH-|sogumoI|n 2 yl)- Soxopropan 1
yI]plperldln H} | Hindole 25 LC/MS (mz) 422 (M#), RT = 3.80, purity:
85% 10' |4@3,i oB-341-[8-(3Y-dihpirn- IdH- UOI]Hnohie2ﬂal)nbbxwpeﬁtanl-I—yﬂpzpwodimxzapl}-l |

i_. er|d|n 4]H-u]1'dll|_|"nd0|e LOMS (mMz) 464 (MH), RT = 3.98, purity: 87%

LC/MS (m/z) 450 (ME+), RT = 3.87, purity: 81%

10
10f, 4-Chloro-3-{1-[6-(3,4-dihydro-1H-isoquinolin-2-yl)-6-oxohexan-1-ylpiperidin-4-yl}-
1H-indole
LC/MS (m/z) 464 (MH+), RT = 3.97, purity: 86%

15 10g, 5-Fluoro-3-{1-[5-(3,4-dihydro-1H-isoquinolin-2-yl)-5-oxopentan-1-yl[piperidin-4-yl}-
1H-indole
LC/MS (m/z) 434 (ME+), RT = 3.67, purity: 93%

10k, 5-Fluoro-3-{1-[6-(3,4-dihydro-1H-isoquinolin-2-yl}-6-oxohexan-1-yl]piperidin-4-yl}-
20 1H-indole
LC/MS (nv/z) 448 (MH+), RT = 3.79, purity: 89%

10i, 6-Chioro-3-{1-[3-(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxopropan-1-yljpiperidin-4-yl}-
1H-indole
25  LC/MS (m/z) 422 (MH+), RT = 3.80, purity: 85%

10j, 6-Chloro-3-{1-[6-(3,4-dihydro-1 H-isoquinolin-2-yl)-6-oxohexan-1-yl]piperidin-4-yl}-
IH-indole
LC/MS (m/z) 464 (MHY), RT = 3.98, purity: 87%

30 .
10k, 7-Chloro-3-{1-[4-(3,4-dihydro-1H-isoquinolin-2-yl}-4-oxobutan-I-ylpiperidin-4-yl}-
1H-indole
LC/MS (m/z) 436 (MEH), RT = 3.85, purity: 98%




30 10k, 7-diloro-3- 1- 4- 3,4-dill dro-1H-iso uinolin- 2§4§\§-

| i eridin-4- 1 - 1Hindole LCM (zn/z) 436 (MH), RT
14 March 2005 WO 01/96328 PCT/ DKOL/ 00406 38 101, 7 Chl orq- 3-

¢h 900

purlf

ut an- 1-
y 98%

4-dih droWORI6 Linolin 2- | --oxo entan-1- | i eridin- fCTVDKﬁlfﬂpﬂqﬁndole
LCOMS (mz) 450 (MH), RT = 3.85, purity: 96%5 1O 7-Chloro-3- 1- 6-

3,4-dih dro-1Hiso uinolin-- | -6- oxoheX&n-1- | i eridin-4-

- I H

i ndol e

LG/ MB  (xnAB), 7-@Ribrd-BGI-)-(3) '3111@&0-9@5—139&”1)15%2—9@-5-éz@ﬁentﬂﬁlllb5ljﬁpe$uﬁn~4%;l}—

3,4-dih dro ZH urnoltn-T - T -3-0X0O ro an-T - 1 1 errdim -4-

| Hi ndol e U&kHoleny z) 406 (M), RT = 3.67, purlty 82% | Qo, 4Fluor03 1-

42 38O oo 1) el i S BORRVIRE o) | et ned-

4- Chl oro-3-[1-[3- (3, 4-di hydro-2Hquinol in-1 yl)-3: oxopropan- 1
yl ] pi perldln 4y mz) 422 (111Tl+), RT =

- JIH

3. 85,

i ndol e

purity:

I ndole LC/ MS
97% 20 Poglom &A?lem &, {16 Ahdrenl - iveipinatin- 2l wrohenan-1-ylpiperidin-4-yl}-
yl)-4- oxobgjzp,g;lld])bél] i p per|d| n-4 y-1H indole LC/ VB (mz) 436 (MH),

3.97, purity—92% 25 1O, 5 Fluoro-3- 1- 3- 3,4-dih dro-2Huinolin-1-

-3-0x0 ro @WS(Im/z)-t&éﬂ(dbﬂiﬂf}R‘Il 3.96Hwitpd 9%.C/ MS (m z) 406 (NI SI+),

3,63, purity: 97%

RT =
|
RT =

10n, 4-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yi)-3-oxopropan-1 -yl]pz}veﬁdin—%yl }-

10 1H-indole
LC/MS (m/z) 406 (ME+), RT = 3.67, purity: 82%

100, 4-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piveridin-4-yl}-1 H-

indole
15 LC/MS (m/z) 420 (MH+), RT = 3.78, purity: 84%

10p, 4-Chloro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yl]piperidin-4-yl}-

1H-indole
LC/MS (m/z) 422 (MH+), RT = 3.85, purity: 97%
20

10q, 4-Chloro-3-{1-{4-(3,4-dihydro-2H-quinolin-1 -yl)-4—ox05uz‘an—] -ylIpiperidin-4-vi}-1H-

indole

LC/MS (m/z) 436 (ME), RT = 3.97, purity: 92%

25 10r, 5-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yljpiperidin-4-yl}-

1H-indole
LC/MS (m/z) 406 (MEH+), RT = 3.63, purity: 97%

10s, 5-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1 -yl]piperidin-4-yl}-1H-

30 indole
LC/MS (m/z) 420 (MH+), RT = 3.73, purity: 96%



10s, 5 Fluoro-3- 1- 4- 3,4-dih dro-2H uinolin-1- | -4- oxo %tﬁn 1112

-eridin-4- 1 -1H 30 indole LM (mz) 420 (MB+), RT = pur| 96%14
March 2005 WO 01/96328 P CTI DKO1100406 39 10t, 5-Fl uoro 3- #HS 4-dih
dro-21 ui IWJQPH%?_%/ -5-0x0 entan -1- | i eri d| n- 4- - 1HPGT qlém‘f_aéjl\/s

(mz) 434 (MC+), RT = 3.76, purity: 97%5 10u, S FI uor o- 3-{14d

-(3, 4-di hydro- 2H gui nol i n-1 y1) - 6- oxohexa&f- 1 yI}p| peridin-4 yl}-

i ndol-e LC NBt, (3% Hprdag1-/6NBR)-ditydlFo E’Iﬁqvﬁﬁmlnﬂ!!l-ryl)tyoxo?;Z?/&zﬁQ)lyI]pzpendm—4—yl} 1H-

6- Chl oro-3-{1-(3-(3, 4--di hydro-ZFgui nol 1 n- Iyl ) -3- 0X0pr opan- IyrJpipertdrn-4
yl}- 10 1H#¥49Mél e LO/MB mz 422 (MH+), RT = 3.88, purity: 90% 10w,

6- Chl 31, | -6 h 1- | i di n- 4-
T naol NS A BN FEE A, o0 Loy seh 7 ox,

7-Chloro-3-{1: [4-(3, 4-di hydro-2H gui nol i n-1yl)-4-oxobutan-1

yl / pi peri di LOMS _(mz) 436 ), 91, puri

989% 20 1y, lralh ﬂWﬂ-?q{]-ﬁg%R% dely rironﬂiqunm%zmw mkﬁxqm-lryl]meww{ﬂ%hﬁy |-
| i eridinypdp! - 1Hindole LC VB (mz ) 450 (MH), RT = 3.93, purity:
96% 25 10z,—7-Chloro-3- 1- 6- 3,4-dih dro-2H uinolin-1- | -6-oxohexan-1 - |

i ey pp | I&AISHm/EAM M), RT =338, puvity)979RT = 4. 05, purity: 97% Exanpl e
11

10v, 6-Chloro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-ylpiperidin-4-yl}-
10 ]H-indole
LC/MS (m/z) 422 (MH+), RT = 3.88, purity: 90%

10w, 6-Chloro-3-{1-[6-(3,4-dihydro-2H-quinolin-1-yl)-6-oxohexan-1-ylIpiperidin-4-yl}-
- 1Hindole
15 LC/MS (m/z) 464 (MH+), RT = 4.09, purity: 96%

10x, 7-Chloro-3-{1-{4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piperidin-4-yl}-1 H-
indole

LC/MS (m/z) 436 (MEL), RT = 3.91, purity: 98%

20
10y, 7-Chloro-3-{1-[5-(3,4-dihydro-2H-quinolin-1 -yl)-5~oxoﬁentan-] -yl [piperidin-4-yl}-
1H-indole
LC/MS (m/z) 450 (MH+), RT = 3.93, purity: 96%

25 10z, 7-Chloro-3-{1-[6-(3,4-dihydro-2H-quinolin-1-yl)-6-oxohexan-1-yipiperidin-4-yl}-1 H-
indole

LC/MS (m/z) 464 (ME®), RT = 4.05, purity: 97%

Example 11
30
11a, 5-Fluoro-3-{1-[4-(3,4-dihydro-1H-isoquinolin-2-yl)butan-1-yl [piperidin-4-yl}-1H-

indole, dioxalate




30 11a, 5-Fluoro-3- 1- 4- 3,4--dih dro-IH-iso wuinolin-2- h 1- 1 i
eridin-4- 1 - .IH indole, dioxalate 14 March 2005 V\DOl/lgé\é HEB@S

FCTI DKO1L100406 40 A m xture of 5-fluoro-3-(piperidin é’ 1%@%@
(5.0 g), NO&¥¥YHanine (6.35 nL) and tetrahydrofuran (50 C#B o0l ed

to 7 C and subsequently added a m xture of succinic anhydride (2.5 g) in
tetrahydroofuran (50 nL). The nmixture w49 stirred at 8-10 C for 2 h, and

t he sol ventA misureafoviabroB-@ieudin-JHD- IFERideLA 5WES), BHicBS0inviad (6.55 ﬁ]!U)ﬁhd
acetate, an gqg}r mghase was wa}jshed w th cold 2N agueous

hydr ochl or it ?]@E@ WasneoolerHa 7 “6ragpd spbscanently afded @W@HIG(Q@@WJ}IC
fil d

iltered angy ?@'Srggtufl #gﬂyc%fgﬁgag g@@%%?@% 8 s%ﬁeagtls ?oee&féw'h

3, 4- di hydr o- I soqui in"a mxtur
acetonitri land ﬂ@&ohﬂe)n wadrediaved myvachorfhentsddue Wéﬂhsﬂo)vedam dthlylrm:eta@ uﬂld theg

T oy re e s aTire wittzotdd o) Adnout hydeogileridesotution snddprize. Thsom 10
tenperat ur gy aﬂfc plh@sé"wai@ Hﬁ&c‘?{l\@ Jgdﬁl&‘?&f SR oﬁlf-éhtxt&fédr}ﬁ Va %’@e’%hs‘reﬁ gs€ Was

extracted w et hyl acet tetrahy uran |,

organi ¢ phésé gD\mdMSChbﬂhwltfﬁISqun@hne (6468 el wakjiseyed mrainvmneeﬁaafeﬁcmhhll n-

Th f d.by, {] h t h |
(eFent | " oth, L dng s Somauag i mED b e ST PR T oo et e it 1
was added tsghsaquentiadgedi,3ali@RBheRyibabsdHRds (Jlf o g?"!‘}k%ﬁﬁluﬂé%a@&uﬁeﬂ]a@r&mme

15 al ane was prepared from |ithium al um ni um hydride (0.55 g)) and
concent Hat &mpgitpreder $6 haBltered endzpouged intging m@lemsphﬁaemh @dxaggcdm&n

addi ti on of draxi de sol ution, (0

and wat er (3%&% %a‘nd;n%’a?ﬁ% frﬁlé F]?(P@% ?ﬁng e#g%émp 7Y ReE Y ﬂlbme
filtered alﬂﬁe@@ﬁg&@h}’ﬁfd&ﬁnbﬁﬂ’ﬁ&ﬁd@méﬂ&ﬂ'ﬁd ﬁehﬁu@ﬁfﬁ@ﬁk@ﬁ@i%ﬁﬂaﬁr yst al | i sed
fromacetone as the dioxalate salt 2 Mp 105-111 C.. 'H NVR (DVBO-d6) :

1.75 (s, 26Ghuepgatograpisy on pkcags) (chuent eth:zl aggtate) to gip a whitgrolid b0 g wiieh) ;. 3. 25
(t, 2H); 3 ( hﬁgé 4 (e OH) ;
7.30-7. 45 Fﬁl&eé‘%“;ﬂg%sc?éd%cg? %ﬁ}'i f %@%}%@F%ﬁ@% }%%%?gﬁeﬂa
fol | ow 17y abanp s grepateddt@n ittdaniahmaniinnhydide (055 €) and concentrated sulphuric

acid (0.72 g). The mixinre was quenched by the addition of water (1 mL), 15 % aqueous

sodium hydroxide solution (0.5 mL) and water (2.5 mL), and the resulting mixture was

dried (MgS O;;), filtered and concentrated in vacuo. The title compounds was crystallised
from acetone as the dioxalate salt (0.8 g). Mp 105-111 °C. "H NMR (DMSO-dg): 1.75 (s,

20 4H); 1.85-2.05 (m, 2H); 2.10 (d, 2X1); 2.90-3.20 (m, 9LI); 3.25 (¢, 2H); 3.50 (d, 2H); 4.15 (s,
2H); 6.85-6.95 (m, 11); 7.10-7.25 (m, 5H); 7.30-7.45 (m, 2Hj; 11.05 (s, 1H). MS m/z: 406
(MH+), 273, 188.

The following compound was prepared in a similar manner
25
11b, 5-Fluoro-3-{1-[4-(6, 7-dimethoxy-3,4-dihydro-1 H-isoquinolin-2-yl) butan-1-
yllpiperidin-4-yl}-1H-indole, dioxalate
from 5-fluoro-3-(piperidin-4-y1)-1H-indole and 6,7-dimethoxy-3,4-dihydro-1H-
isoquinoline. Mp 98-105 °C. 'H NMR (DMSO-dg): 1.75 (s, 4H); 1.85-2.00 (m, 2H); 2.10 (d,
30 2H); 2.90-3.15 (m, 9H); 3.30 (s, 2H); 3.50 (d, 2H); 3.75 (d, 6H); 4.10 (s, 2H); 6.75 (s, 1H);
6.80 (s, 1H); 6.90-6.95 (m, 1H); 7.20 (s, 1H); 7.30-7.45 (m, 2H); 11.05 (s, 1H). MS m/z:
466 (MIELY), 273, 248,




25 1lib, 5 Fluoro-3- 1- 4- 6,7-dinmetho3,4-dih dro-1H-iso 1%'»9184&%65 |

butan-1- ylJpiperidin-4 yl)- 1Hindole, dioxalate from
5-fl uoro- 3- (‘?i eridin-4-yl)-1 Hindole and 6, 7-di met hoxy-3, 4-di hxdro- 1H
i soqui nol MEO19B2898- 105 C.° 1H NVR. (DVBO-d6): 1. 75 (s, 4H) PCIHEIAHS (o

211); 2.10 (d, 30 2H); 2.90-3.15 (m 91-1); 3.30 (s, 2H); 3.50 (d, 2H);
3.75 (d, 6H);: 4.10 (s, 2H): 6.75 (s, 1H):416.80 (s, 1H): 6.90-6.95 (m 1H);
7.20 (s, lWharmhadflogicAbTésting211); 11.05 (s, 1H). M5 mz: 466 (M), 273,
248. 14 March 2005 WO 01/96328 41 Phar macol ogi cal Testing PCT/ DK01100406
The conpounds of the invention were tested in well-recognised and reliable
tests. The Thespampoprdseoiibe inyeniiaswers tegitd ini welbrecognisdearisi nebidbigytests. The tests

[ 3H YM 09151 n dopami ne D4 receptors By this method, the

i nhibiti on%f/g%%%é@wg? t he bi nding of [3H YM09151-2 (0.06 nM to

menbr anes of human cl oned dopam ne D4.2 receptors expressed in CHOcells is
determned_in 10 vitro. Method nodified from NEN Life Science Products,
Inc., techinkikitiomebthedingdingof{ S]YMENSR31-200 bemanrdapantine D, besieptors t he t est
results are shown: 15 Table 1: Binding Data (1 C50 values in nMor %

i nhibition of binding at 50nM (nt. neans not tested) The conpounds of the
i nventi on Byvihidarhoto trRdinhitnt b 51 JTthe® ibindid}e oD PV RO0Pf5 11X (0.6

YM 09151-2 to dopanm ne D4 rece to%lgi.ugConp. m-(?)%d. ([.:orrp. [%lfSéi n((jd%eghn%g o
D4- bi nd.  membranes of iman cloned dopamine Dy 3 receptors expressed in CHO-cells is determined ir

10 vitro. Method modified from NEN Life Science Products, Inc., technical data certificate
PC2533-10/96.

In table 1 below, the test resulis are shown:

Comp. Dy-bind. Comp. | Ds-bind. Comp. D4-bind.
No. No. No.
la 92% 3a 0.71 10e 25%
1b 9% 3b 5.0 10f 17%
1c 95% 3¢ 15 10g 65%

" 2a 0.58 4 4.8 10h 50%
2b 12 91 0.51 10i 94%
2¢ 0.69 9m 17 10§ 70%
2d 8.0 In 53 10k 95%
2e 12 10a 93% 101 82%
2f 78% 10b 81% 10m 7 69%
2g 7.5 10¢ 21%
2k 10 10d 86%

15 Table 1: Binding Data (IC5q values in nM or % inhibition of binding at 50nM)( nt. means
not tested)

The compounds of the invention have been found potently to inhibit the binding of tritiated
YM-09151-2 to dopamine D, receptors.
20



No. No. No. | a929@a0. 7110e25% | b979@b5. 0 0f 17% | c95%3¢1510. gg\?ﬁ 005
2a0. 5844. 810h50% 2b12910. 5110194% 2c0. 699nl710j 70% 2d8. 09n Bg/O

2e1210a93§%}0é29%%2f 78% 0b81% Or n69% 2g7. 51 Oc21% 2h10I 0d86%§&1¥6?0920%96328

PCTI DKO / The conpounds have al so been tested in |onal
assay described by Gazi et al. in British Journal of Pharnmacol ogy 1999,
128, 613-620. In this test, the corrpoundé‘zwere shown to be parti al

agoni st s ofThacbmgomidsttavailsé bendepedinefubdidat ephvdscrifedBieGagpaunds of
owi ng tests: Inhibition of

t he |nvent|on ve aéjp en tested in_the
t he bindi ng”{f’f" ?6341%6’??60‘{1633{??9%6%%1663"@%@@6 b (RROTEOURAEWETPy ent i on
wer e testegh(w,ﬁ{bgee%ﬁ? aobiBsi@bf & I?a%mgpn I—ft 0 receptor by
determ ning their abi it t(s) m?iﬂ}%%‘%mtﬁét% 8 F%p spsllperone to D2
receptors by t he net hod of Hyttel et al. | Neur ochem 1985, 44, 1615.
Inh|b|t|on t he b| di erpne t receptors 15 By this
et hod, ¢ nd BF ARPBPEIE AP {FatieD eV Heb Bredre It ORI 0.3 nM Lo
nenbranes of human cl oned dopami ne D3 receptors expressed in CHOcells is
determned in vitro. Mthod rrgdlfl_ed from MacKenzie et al. Eur. J.
Phar m - Mol Inkibifion ofdde binding of PEGSpipene toMhirbeaptenrs of the uptake of
[ 3H Serotonin into whole rat brain synaptosones 20

The compounds of the invention were tested with respect to affinity for the dopamine D,

10 receptor by determining their ability to inhibit the binding of [*H]spiperone to D, receptors
by the method of Hyttel et al. J. Neurochem. 1985, 44, 1615. '

Inhibition of the binding of [3H]Spiperone to human D; receptors

15 By this method, the inhibition by diugs of the binding [*H]Spiperone (0.3 nM) to membranes
of human cloned dopamine Dj receptors expressed in CHO-cells is determined in vitro.
Method modified from MacKenzie et al. Eur. J. Pharm.-Mol. Pharm. Sec. 1994, 266, 79-85.

Inhibition of the uptake of PHISerotonin into whole rat brain synaptosomes

20 '
The compounds were tested with respect to their 5-HT .reuptake inhibiting effect by
measuring their ability to inhibit the uptake of [*H]serotonin into whole rat brain
synaptosomes in vitro. The assay was performed as described by Hyttel
Psychopharmacology 1978, 60, 13.

25
Inhibition of the binding of PH]Ketansexin to 5-HTza receptors

The compounds were tested with respect to their affinity for 5-HT,, receptors by determining

their ability to inhibit the binding of [*H]Ketanserin (0.50 nM) to membranes from rat brain
30 (cortex) in vifro. Method described in Sanchez et al. Drug Dev. Res. 1991, 22,

239-250.



The conpounds were tested with respect to their 5-HT reuptlglj\ﬁ%riﬁﬁ;%&gti ng

effect by neasuring their ability to inhibit the uptake of Serotonin
into wholg r rain synaptosones in vitro. The assay wa as
described%weih?%?el Psychophar macol ogy 1978, 60, 13. 25 ?’ﬁﬁﬁ{#{ﬂo%gof t he
bi ndi ng of [3H] Ketanserin to 5-HT2A receptors The conmpounds were tested
with respect to their affinity for 5-HT2A3receptors by determining their

abi lity toSillljdueteptor efficacy Rgdetbrhiicliistfivyeinetiy(0. 50 NM to menbranes
fromrat brain 30 (cortex) in vitro. Method described in Shnchez et al.

Dr Dev. = 7 2 :
Pecoptor effs cacgondsaers detad it sihclPlo et Witedl® o e s ople b RSing
conpounds W@ celisss ddtennined by Sheodmétrc ithaging plife ready (BOIPR)HA2Gsis. This assay

recept or- expr essi CHO cel | determ.ned by fluoronetrj¢ | i | at e
reador LI ARATE Ry According 10 Molegplas Thgricts Ipq. terosionsaioe Shedy R, Caichm
Mol ecul ar  Reydyaes ahd'Ss mbigied Wohd PiferbPhI, BRBLA 7obhd1Rr PabilhaeBl0 ?g%,gﬁehsand

R
as nmodified fromPorter et al. British Journal of Pr’:gi'rﬂnacolo
128:13. The conpounds were found to have no substantial or only weak

affinity f t dopam ne. D2 receptor.. 10 Many aof th pnpoun ave .been
f ound tg i 2 ‘FB?’?‘PE"H@%M %F%‘{jl otP%EQP%ﬁP%%?”%m%I%‘%Y%%E@@B% #@C{%HP@@@BFOL
some of thp,eeprunds have been found to inhibit serotonin reuptake and

sone of the conpounds have been found to be 5-HT2A receptor |igands and/or
5- HT2c ¥eceptor ligands. 15 As nentioned above, the compounds of the

i scl osed VEAGBTSnBINR R ek o o i AR g B R BRERT WL
i nproved biogmsnt I kéckytor, some of the compounds have been found to inhibit serotonin

reuptake and some of the compounds have been found to be 5-HT;, receptor ligands and/or

5-HTac receptor ligands.

15
As mentioned above, the compounds of the invention have a good aqueous solubility as
compared to related compounds disclosed in WO 98/28293. Accordingly, the compounds

are expected to have improved bicavailability.

20  Thus, the compounds of the invention are considered useful in the treatment of positive and
negative symptoms of schizophrenia, other psychoses,  anxiety disorders, such as
generalised anxiety disorder, panic disorder, and obsessive compulsive disorder, depression,
side effects induced by conventional antipsychotic agents, migraine, ADHD and in the
improvement of sleep. In particular, the compounds of the invention are considered useful

25 in the treatment of positive and negative symptoms of schizophrenia without inducing

extrapyramidal side effects.
Formulation Examples

30 The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art.

For example: Tablets may be prepared by mixing the active ingredient with ordinary

adjuvants and/or diluents and subsequently compressing the mixture in a conventional



20 Thus, the conmpounds of the invention are considered usefyl, i
treatnent of positive and negative synptons of schizophrgﬁﬂg?cgghgf
psychoses,. anxiety disorders, such as generalised anxie&y di sorder, panic
di sor der, "hU%BBessi ve conpul sive disorder, depression, PSTHMKO00406; o

i nduced by conventional antipsychotic agents, mgraine, ADHD and in the

i mprovenment of sleep. In particular, thed4éonpounds of the invention are .
consi der ed tabiefiti} mdbhing. BXenilELelt dianforR@abith WOmPASE: REAAIhYE, FAMB s0i¥Bh,Of
schi zophreni a w t hout inducing extrapyramn dal side effects. #ornylatlon
Exanpl es 3CRloue Hagneslse sier@ts. splofing | lagtossn gums, andethe dikenAnpwihenpdheants or

prepared byig L I t - _Tabl ets,.may _ be
br cpar od byC AR R Bied RF A Tusbbkel Bferis coliPinel Rk age SR FNAGHE ey
di | uent s amthydhehsedpieividey tenniuyess cagpdtidts with therRtivoingrediuvent i onal 14
Mar ch 2005 V\P.Ol/ %%328 .PCTI DKQ1100406_ 44 _tabl etting _machi ne. Exanpl es of
adj uvants SPIUONS, &f ecHaRy mex beguenpred by dissolyingoths astive Bgrediqn jaad possible
magnesi um 1=} : : .

i vant s orERL e B8 A Oy yR EIaRpiGH BBl sl bl shiini0Shmtion,
fl avouri ngdg desiedembhane,veailising thersajution and efillipg avinderiableaimpubsyoravials. Any
conpati ble w t .active ingredients. 5 Solutions for injectiqns may be
pr epar ed bﬁ‘“&%tbzf‘s Bg‘ﬁpﬂ@ CPﬁ%en&Eg?l ev§ e nit n%‘f‘ﬁfdbfbég‘%‘?dblsé‘r’]l 431 d9mLPHe 885 S:a
part of thersekuens, Iloxidih@Cibon, preferably sterile water, adjusting the
sol ution o desired volume, sterilising the solution and filling it in
sui t abl ¥ arfpypicakexampldsalf secipesyior thaiferabilaionddithd ineerdion\aenis fotals:y used in
the art nmay be added, such as tonicity agents, preservatives, :
antioxidants, etc. 10 Typical exanples of recipes for the fornulation of

the inventiipn ar:BlciScdmdihiyS.0 sl of aRbApsutd ¥R ﬂiv@ﬂ:(ijo'ils&ldﬁﬂltéﬁ as3n& AEPGAYed Of

the invention calculated as the free base: Conpoun .0 ng Lactose 60 ng
15 Mai ze starch 30Cemgpound 5.0mg
Lactose 60 mg
15 Maize starch " 30mg
Hydroxypropylcellulose ‘ 2.4mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg
20

2) Tablets containing 0.5 mg of a compound of the invention calculated as the fiee

base:
Compound 0.5 mg
25 Lactose 46.9 mg
Maize starch 23.5 mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 fng
30 Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:

Compound 25mg



Hydr oxypropyl cel lulose 2.4 ng Mcrocrystalline cellul ose %ﬁ"l H% 0
Croscarnel | ose Sodium Type A 2.4 ng Magnesium stearate O. 8 3)

Tabl et s cont ai ni

free

bas&¥

% 0.5 nmg of a conpound of the inv

nd0. 5 ng 25Lactose46.9 ng Mai ze

ctar ggg@%@@g& SGonel. s

ng M crocr ystal line celluloseld4.4 ng Croscaunel | ose Sodi um Type Al.8 ng
30Magnesi um st ear at e0. 63 ng 3) Syrup cont &ni ng per
mg 14 March 2005 VE»:Bik606328 45 Sorbitol 500 sy

ng G ycerol 50

0. 005

m

10

15

Fl avour

4)

Met hyl - paraben 1 ng 5 Propé p

yérgxyRropSealbilsei n sodi um 0.5 mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mi
Flavour 0.05 mg
Saccharin sodinm 0.5mg
Water ad 1 ml

Solution for injection containing per millilitre:

Compound 0.5 mg
Sorbitol 5.1mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5mg

Water ad 1ml

mllilitre: Conpound25
Hgdr oxypropyl cel | ul ose 15
araben 0.1 ng Ethanol

Water ad 1 m 10



4) Solution for injection containing per mllilitre: Co
Sorbitol 5.1 ng Acetic Acid 0.05 ng 15 Saccharin sodi umngaéﬁ%ﬁﬁza%fgr ad 1

m PCTI DKOL/ 00406 14 March 2005 46 Clains 1. A substituted indole

derivative of formula I -~ Yl 4,Y2 I XN(CH2)n W(CI2)mY J wherein one

of Y1 and Y2 is N, which is bound to Yz}l,6 and the other of Y and Y2 is CO

CS, SO or S and Y4 is is CH2; Y3 is Z-CH2, CH2-Z or CH2CH2, and Zis O

or S; progifgd that when Y is N, Y3 nay not be Z-CH2;. Wis a bond or an

O S CO CS, SOor SO group; nis 0-5 mis 0-5 and m+ nis 3-6 ;

provi ded that when Wis Oor S, then n > 2 and m? 1; when Wis CO CS,

SO or S, then n,.>. 1.an >, X IS CH or N, provided that when X is

C ‘the dotted &Siﬁlgmftﬁt&ijgﬁgéeg&epﬁé{ﬁ%&fgﬁﬂu en X is Nor CH the dotted

line is not a bond; R1L -R9 are independently sel ected from hydrogen,

hal ogen, cyano, nitro, am no, hydroxy, Cl1-6-alkyl-am no,gs

di - C1- 6- al kyl -am no, Cl-6-al kyl, C2-6-alkenyl, C2_6-al kynyl, Cl-6 al koxy,

Cl-6-al kylthio, Cl-6-@l kyl substituted with hydroxy or i R?

C3- 8-cycl oal kyl, C3-8} cycl,0al kyl - Cl. 6- al kyl acy’fi,

trifluoromethyl R~ri ororﬂat hyl, fonyl, and d yi_
|

N—{(CHz)y—W—(CHg)y—Y*

/ \_/ -R!

0

wherein

one of Y! and Y? is N, which is bound to Y*, and the other of Y'and Y? is CO, CS, SO,
or SO; and Y*is is CHy;

Yis Z-CH,, CH,-Z or CH,CHjy, and Z is O or S; provided that when Y!'isN, Y may
not be Z-CHs; .

Wisabond oran O, S, CO, CS, SO or SO, group;

nis 0-5, m is (-5 and m + n is 3-6 ; provided that when Wis O or S,thenn>2 and m = 1;

when W 1s CO, CS, SO or SO, ,thenn=1and m > 1;

X is C, CH or N; provided that when X is C, the dotted line indicates a bond, and when X
is N or CH, the dotted line is not a bond;

R! -R? are independently selected from hydrogen, halogen, cyano, nitro, amino, hydroxy,
Ci.g-alkyl-amino, di-C,.¢-alkyl-amino, Cy.¢-alkyl, Cy¢-alkenyl, Cr¢-alkynyl, Ci_¢ alkoxy,
Cie-alkylthio, Cjs-alkyl substituted with hydroxy or thiol, Csg-cycloalkyl, Cig-
cycloalkyl-Cy.¢-alkyl, acyl, thioacyl, aryl, trifluoromethyl, trifluoromethylsulfonyl, and C;.
¢ alkylsulfonyl; ‘



Y2 is N, which’is~ Bound to

6 al kyl sul fonyl; 14 March 2005 47 R10 is hydrogen, Cl_6-
%MW 295 hi ol

C2_6-al kenyl, C2_6-al kynyl, Cl.6-alkyl substituted with h

C3_8-cycl oal kyl, C3_8-cycl oal kyl -C1. 6-al kyl, aryl, aryl-Cl _6 -al kyl, acyl,

t hi oacyl, C 6 al kyl sul fonyl, trifluoronethylsul fonyl or aryl sul fonyl , or
a pharmaceutically acceptable acid addjtion salt thereof. 2. A conpound

according to claim1l wherein the indol € 7is bound to X via position 3 of

t he i ndol @10 ceor_ghi ; and
RY¢ RhylogOTRAUAACCOL B! 0, CLRLAR, & L@ HRSESIA WllEhRfoy and
CH2. 4. Aonthmqioﬂmcwmaﬂ{}m Ogs- ¢)@lcwlllai11613 as]rkyé,raeyln ale-le -adkyhi aCle@BOaCbblﬁhd to

< a it oisalomlnptiierreghS FRRBRUARICA r Perrete® b asialil”

accor di ngaélgagalﬁbmtlthggoﬁ wherein Y3 is CH2CH2 or CH2Z. 7. A corrpound
according to clains 1 to 6 wherein Xis C. 8. A conpound according to
clains 1 to 6 wherein Xis N 9. A corrpound according to clains 1 to 6
wher ei n X is CH _10. ccordin

are i ndepe'ndentAI %?n?é’lug%twégp mg aﬁ?{&r‘% ?11“ a’lngﬁgsls %gyadn% %ﬁ{ﬁdsmoélr% no,

Cl_6- al kybamengiolgli-- C1L_6- al kyl ami no, Cl1_6- al kyl, C3_$-cycl oal kyl and
trifluoromethyl, and R1O is hydr ogen, Cl 6-al kyl or acyl, or a
pharmaceutically acceptable acid addition salt thereof. 14 March 2005 48

11, A congound X

5- FI uor o- ? I -ﬁs%@c’%@g%é gmgéﬂd%bﬁls"ﬂo%wdﬁ&féﬁ g‘%ﬁql %%(Pglrallsll\-lyl ]juf)]ll f)serl di n-
4-yl} -1 bburidddi*eandthEbther of :Ylanm is CDQﬂ.(ldl.Yé)SCCBg 4-di hydro- |

H qui nol i n-2-yl)butan-1-yl] piperidin-4-yl } -1 H indole;

4. A compound according to claim 3 wherein Y' is a nitrogen bound to Y4, Y?is CO

and Y*is CH,.

5. A compound according to claim 3 wherein Y2 is a nitrogen atom bound to Va4

is CO and Y*is CH,

6. - A compound according to claims I to 5 wherein Y? is CH,CH, or CH,Z.

7. A compound according to claims 1 to 6 wherein X is C.

8. A compound according to claims 1 to 6 wherein X is N.

9. A compound according to claims 1 to 6 wherein X is CH.

10. A compound according to claims 1 to 9 wherein R -R? are independently selected

from hydrogen, halogen, cyano, nitro, amino, C;¢-alkylamino, di-C;¢-alkylamino, C;¢-
alkyl, Csg-cycloalkyl and trifluoromethyl, and R js hydrogen, C;4-alkyl or acyl, or a

.pharmaceutically acceptable acid addition salt thereof.



5-Fluoro-3-{ 1 -[3-(2-0x0-3, 4-di hydro-2H qui nol i n-1
_yl)propan-1-yl]piperidin-4-yl} -1 H indole; 5-Fl uoro- 3-{14March2005
1-[5-(2-oxo0- 3, 4-di hydro-2H qui nol i n-1-yl )pentan-I| -yl ] piperidin-4-yl } -1 H
i ndol e; 5-Chloro-3- f

1-[ 3- (2- oxo0- 3, 4-di hydr o- 2H qui nol i n- 1- ;as)propan 1-yl]piperidin-4-yl} -1 H
i ndol e; 5-Chloro-3- {

1-[4-(2- 0x9: 3, Acamw&{d)ac%bfdﬂ&gmlanﬁ-ﬂwmlchbstae%teaf{ddlpl peridin-4-yl } -1 H
i ndol e; 5-Chloro-3-{ |

- (2- oxo- 3 4- di hydro 2H-C]UI noI|n 1-yl)pentan-1-yl]piperidin-4-yl } -1 H
i ndol e;

L8205 oxs EGog R b-ote 3 dribrdrn - gripalin A0 Reopep - YIS o0 1

i ndol e; S5iddougr o- 3-{
1-[4-(3- 0x0- 3, 4- di hydr o-2H- 1, 4 - benzoxazi n- 4-yl butan l-y leper|d|n4yI}
1 Hindol é: Flgorg-ﬁ ok-tA-8L-pxq-3, 4-dihydro-1H-quinolin-2-yljbutan-1 -yl]pxpen 4-yl1}-1

-[4-(3-0x Qs Rid- di hydr o- 2H 1, 4- benzoxazi n-4-yl ) butan-1-yl ] pi peridin-4-yl } -
1 H-|ndole ?Fluoro 3-{

1-[3-(2- O)§CF~11301’6 Bdl{h{[ji(llﬂi’dﬂS,@}LﬂlhﬁﬂrbﬂI-ﬂtha)lm-mg@prdpam1]-y1;Bplﬁerd11ﬂI}yr€§ﬂ}D—12]l=i-
pyridin-4-y] -1 Hindole; 5-Fluoro-3-
1-[4-(2- ok’l?toée4 di hydr o- 2H qui nol i n- 1- yI)butan 1 -yl]-3,6-di hydro-2H

ridin-4 _ g -
DY oo 3 Y ludros3 LIS [ ROR)-S . dnfdr 2 Lavindlivk Lk Rentans1-ylIpfperidin-dyl) -1

pyri di n- 4indole; -1 H-indole 5-Fluoro-3 -{ | - [4- (2 0X0

5ok vor o StCtigiar S 514 Bo-5 4 b B A qhinottnh Brfypal I fpiberidinatyafF 1t N9 ©

? I[:I:%u?rzoowo% 4-di hydr o- 2H qui nol i n- 1-yl ) propan- 1-yl ] pi peridin-4- yl}-1
Hindol e; 14 Narch 2005 49 5-Fluoro- | -methyl-3-{
1- [ 4- ( 2- ofeCldpub-3Hi{ hH oeBeudihpdioRHqyinp bl abd)bmm]—pl}p@cm@imﬁ -y} -1H-
yl}-1Hi ncliﬁ)d ?; and
5-Chloro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan- 1 -yljpiperidin-4-yl } -1 H-
indole;
7-Chloro-3-{1-[4~(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl ]piperidin-4-yl }-1H-
indole; -
5-Fluoro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl ) piperidin-4-yl} -
1H-indole;
5-Chloro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1 ,4-benzoxazin-4-yl)5utan—1 -yl]piperidin-4-yl}-
tH-indole;
5-Fluoro-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole; _
5-Fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole;
5-Fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]-3,6-dihydro-2H-
pyridin-4-y1}-1H-indole;
5-Fluoro-3-{1-[4-(2-0x%0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yljpiperidin-4-yl } - 1H-
indole;
5-Fluoro-1-methyl-3-{1-[3-(2-ox0-3,4-dihydro-2H-quinolin- 1 -yl)propan—l-yl]piperidin~4-
yl}-1H-indole; o



1- (Butan-1-yl)-5-Fuoro -3-{ ‘

1-[4-(2-oxo0- 3, 4-di hydr o- 2H qui nol i n-1-yl ) butan-1- yl]-3, 6-14 March 2005

di hydro-2H pyridin-4-yl } -1 Hindole; or pharmaceutically acceptable salts
t hereof 12. A pharmaceutical conposition characterised in that it conprises
a conpound of any of clainms 1 to 11 imyp therapeutically effective anount
together with one or nore pharmaceutically acceptable carriers or

di | uents. sl@uotdsEnfthyd-3cANRORAK00TF 4- A des-218L @iinBinll -Vigbutdn-1 8] pigeeidin-4-
manuf acture of a medicanent wuseful in the treatnent of positive and
negati ve $Vimptlondolesandchi zophrenia, other psychoses, anxiety disorders,

such as ggn i | et [ ' | . SES$he
conpul sSi vg'@;lyug%lr' g&ﬁ_ﬁgé%r?’e%éﬁgfl@_g}g%?’ggcgﬁ%ﬁogg (gﬁelg@ g‘?ﬁ‘é“@ﬁﬁﬁ@i?}}éﬁy
convent i onigdhydan Hpsy kvt iyt) -addnddle; m grai ne, cognitive disorders, ADHD and
in the inprovenent of sleep.

- or pharmaceutically acceptable salts thereof.

12. A pharmaceutical composition characterised in that it comprises a compound of
any of claims 1 to 11 in a therapeutically effective amount together with one or more

pharmaceutically acceptable carriers or diluents.

13.  Use of a compound of any of Claims 1 to 11 for the manufacture of a medicament
useful in the treatment of positive and negative symptoms of schizophrenia, other
psychoses, anxiety disorders, such as generalised anxiety disorder, panic disorder and
obsessive compulsive disorder, depression, aggression, side effects induced by
conventional antipsychotic agents, migraine, cognitive disorders, ADHD and in the

improvement of sleep.



