| | NDOLE DERI VATES USEFUL FOR THE TREATMENT OF CNS

DI SORDERS Field of the Invention 5 The present
invention relates to a novel class of indole
derivatives having affinity for the dopam ne D4
receptor. The conpounds have antagonistic effect at

t he dopanmine D4 receptor and are therefore useful in
the treatnment of certain psychiatric and neurol ogic

di s -~ iroul FHE TRBATMENIOF SHFRISORDERS
Eﬁﬁﬁ%ﬂﬁ%év%:%% ﬁave affinity for the dopam ne D3
receptor, the 5-HT2,k receptor and/or the 5-HT2c
recept.or. and. sone of the conpounds are 10 serotonin
FF"@%H?QWJ“W& itors. Background of the Invention.
Dopanmine D4 ligands related to the conpounds of the
i nvention are known from 15,95/ 28293, .. The | sty for th
5 ThePreseRtaySINEIFates & A g SOk G {?‘%ﬁﬁg\?‘gﬁm or e
dbRE B8 Blepiol CliBo M iRapBriVi¢ GFER) at thd d@iAmine Dy receptor

erern ofe and Y is a group.conpl eting an .
ahd enerefiore asefilindhoirerioret of fartain @SYC%{%? mﬁ&%‘ﬂl‘i’&%‘é ﬁisgrde“s’ w
are as defineddn th ppl.i | by the dopamine Ds
I@#E%ﬁ%éﬁgd%ﬁﬁb Hﬁ%°§?ﬁtﬁ£1§@%%fa 9¥%¥ﬁula Wherein
rhfaB1o% BG5S cse s arkiiyr tR85-HTac reccptoras spres efsthe compounds are
defined in the_application. The conpounds are said to

10  selobwinreyntake MMRTOE-t 0 dopani ne D2 receptors and are
also said to be serotonin reuptake inhibitors. The
conmpounds are clained to be useful for the treatnent
Bickgbnficihvfzhphieentianand ot her psychotic di sorders.
O her conpounds structurally related to the conmpounds
of the invention are described in WD 99/58525. The

1?6155891:@% Béoah Q?l@@d heriké r&o;ﬂpan:sl_aiog_ tgptib@ng'on-m@p\l,mom from WO
i'gands and serotonin . reuptake. i phibi.tors - A
5 982829anahal infaentiat Ry gHEPlS derplvs o Sa difal Ble tho goner

efi]?}ed in the application. The conpounds are said to
S

EW8seful for the treatment of schi zophreni a.
Re.
f:"’ Y Rd
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90 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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15 WO 00/ 31074 rel ates to conpounds having the fornul a
X---Y\'  N-N (CH2)n Ra 3 wherein Xis COor SO and Y
is N-R4 or CR4R5 and the substitutents are as
described in the application. The conpounds are said
to be active at the 5-1ff2A receptor, to have 5-HT
reupt ake i nhibiting activit% and to enhance 5-HT

rel ease. 5 The applications,” WD 94/ 18197, EP 329168,

WD 93/ 16073, EP 732332, V098/3789 and_ 5/ 11680,

di scl ose dopam ne D4 I ds, whi Ralp
conpounds PNt stituted
t et r ahypoio et r ahydr offsoqui'uol i none

) E t hese conpounfls do not contain
an indole as the‘“onpounds of the invention. The
conpounds are sajs to be dopam ne D4 |igands useful as
antipsychotics. The conpounds of 10 WO 93/16073 are

e iR SHSH Ul e

co 18 s 16 Wrfehich wriity 16 86REAESD, Wobtbrsiagd are also said to be
onS|dered to be responS|bIe for the antlpsgﬁ? %ﬂ
or the treatment of

seretbfiipgtupsikerivlibistre pThe compryadsarg elagngde ko ke wse
neus ol epti,c .drugs, whi inmarily exert their effect
sch{yoRhaR a0 Gk P e Yt

rece ‘ors, are 15 known to be due
to D2 receptor antagonlsn1|n the striatal regions of

o s SAEE  RR BB Ay i
W(%géﬂsé‘%wﬁ'he S BScibhalnefiih ASRRIAS Be ST R digdaizani seotonin

receptor e devoid of extrapyraanidal side

reupfakeuﬂninto‘fhmxihasethelgﬂacrﬂhﬁogdﬂby the antipsychotic

cl ozapi ne, which exerts higher affinity for D4 than

D2 receptors, and is |acking extrapyram dal side

ef fects (Van Tol et al. Nature 20 1991, 350, 610;

Hadl ey Mediti Regearch Revi ews 1996, 16, 507-526

and San IR

383-393).

postulated

745, 879 a

anti psy&hofi (Mansbach et” 25 al

PsychopharFét%togy 1998, 135, 194-200). However,

recently it has been reported that

wherein the substituents are as defined in the application. The compoumds are said to be

useful for the treatment of schizophrenia.

WO 00/31074 relates to compounds having the formula
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t hese conpounds are partial D4 receptor agonists in
various in vitro efficacy assays (Gazi et al. Br. J.
Phar macol . 1998, 124, 889-896 and Gazi et at. Br. J.
Phar macol . 1999, 128, 613- 620). Furthernore, it was
shown that clozapine, which is an effective

anti psychotic, is a silent antagonists (Gazi et al.
Br. J. Pharmacol . 1999, 128, 3613-620). 30 Consequent |y,

whégdin! X $806%: Wl £R R RENTEEY dri @R 'RP%nd @nepbstitutagis aresassicsrribed in
ant agoni sts, may have beneficial effe ﬁﬁs %:alns
¥

the pBlyllmb@e sThezpoanp@iﬁ aFﬁasaEﬂﬁftodﬁtaafgmt fed- @50%%’ have
I‘tis %%bﬁéh% atcflﬁgt % clanEO9 It deegsedef i cits

pharnacology 1999, 142, 78-84).
Further evi dence for a genetic a3300|at|on betmeen

ud e L R P i USRS B, R g

wé @%/ <[220 %Mos@”dob%ﬁﬁﬁtlm{ h@@ﬂs bﬁﬁﬁh,pmtd ihs e chpowitSrafcthe present
H Psychi at. 2000,

. , 531- Thi s. leaﬂ%ﬁymnms
mvamtthnc axeeszbauuuteﬂktemmlnph@nw@&mﬁ YEpP1§oguing
ADHD, S HMERCRRE tiEinvention. Th
Hoﬂ’g‘é?ruﬁhe? Onjlp%a&&rdg 2:{0& 8&{@1{1?3 ]IF%B%S&Sartl cupfa g?dggjifsor dor
corkfouadp arl sald t%erdepﬂmhei[n lghsds Usefubagpntipsydhetioso hgeqrapounds of
subf am e ors, and.th r
W PRIIEH B alvp S BEHODYS FRHESEF ARrA of T esspiors:
(Sokol of f et al. Nature 1990, 347, 146- 151), such as
t he nucl eus accunbens, where dopam ne, recept or s
Dophmirieable rherpidse drlong <6 i dweamige; B za%%lﬂﬁ%ls’p H’gf?cépmrs» which 1s
aciivit WIlln | JreR 8¥ide effects of
oo e ripgn S 5 iRl HEUCITAPRTIGRESTIBENZ, offcets

ion of the
nelr8)plic AfugeB3whitgiirrily ierert eir efikii mqoartagqmsrm gf D, recepfors, are

schi zophreni ¢ brai ns has heen r
known b6 RGN DpdyEAIOR cRpEamgn n 6 U598 “‘%%65 B il Howover,
do%?%uﬁg {‘e% 1At &9 ORindrily Bt fre brehd Of RIRS Bfﬁn athef chhatastnatum

e tlps wotlc therapy, free_of th
su@etswghaamta@)nmtajef i fdoparyingfD4 Tegerdera¥il] E%ﬂevmd of extrapyramidal

v affini
sidgrarlsie. Bt e by U, s bR o Attt B higher affmity
foﬂ:‘lﬁ}’ ﬁ%ﬁmeR ISCkﬂl)ri]l 1sR 1R8tg elcﬁﬁpygﬂmig?l adq71 gggﬂw\@f anyT@tet al. Nature

a rai n Research, Reyi ews
198 2 610; TliesoMegicia Y e OB 195! 1875, ?Zﬁéﬁ}d Sanmer Exp.

St i sqbgggqgg ontal cortex (N%rchant et al.
Orbl Tt Bkl 1908, 88 0 561-570), whi ch coul d be

beneficial against negative synptons and cognitive
A %1&1 & ng])4 gamcis %h%&l We}ehpo%&lité&) e tive B, 3682biok @tagonists (L-
745,879 and U-101958), have been shown fo posses antipsychotic potential (Mansbach et
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, 1 28, 613-620).

Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, may have

beneficial effects against psychoses.
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ant agoni sts can reverse D2 antagoni st induced EPS
(MIlan et al. Eur. J. Pharmacol. 1997, 25 321, R7-R9)
and do not cause changes in prolactin (Reavill et al.
J. Pharmacol. Exp. Ther. 2000, 294, 1154-1165).
Consequent |y, D3 antagonistic properties of an
anti psychotic drug could reduce the negative synptons
and cognitive deficits and résult in an inproved side
DELESED P gjo%%ts\%&ylmgoe&!)&%ﬁﬂ @ theRfeaticht bOcomItMe deficits (Jentsch
anges. 3 pam ne D3 agoni sts have al so been
et soRs)clepatmeeiayd 99, 12t He84r eat ment of schi zophreni a
(Wistow et al. Current Pharnmaceutical Design 1997, 3,
391-404). 5. Variaqus effect r oM Wk N raspecE e of
Fusthem guidance iR P &S9N eﬁfe%?he | e?)gnta siftyp

Aﬁﬁﬂ’&%ﬁ‘& riaﬂd%ﬁﬁﬁ&ﬂi‘jcatﬁib%éd?ﬁﬁrplhﬁﬁl h1fetyargénc bitnc@dﬁ:gl—tﬁg Alopamine Dy
receptor, | C was reviousliy re rreq, s
reGsphOF has isem troblishef AMCSITpRSAR i b Vel Chigso 2 5 331-536). This
report.ed. 4.4 ' ' 51904 ATAD, and ligands affecting
clfely il 1k borRedtht HEREESSDY RoRIHAN AN, and L
thife¥cepioe say bb98Gl fBthe LbBment offbis prbiaular diggidernegat i ve

synpt ons of schi zophrenia and of extrapyram dal side
effects caused by treatnent with cl assi cal

DREHIA PP hdcESols i HRicRD ttlopapiab Demtisfam{lGef teepgors, and they are
Irtish™J. Psychiatry 1989, 155 &{s ppi 5%, 33?,.1 0. 347. 146-
préferentieliyrboceted de e Hinhis Brapqrreglons Ogca@#} el Ngurathe: -4/
fective in the pr [ d dRéendf Blb&kadé Mas been
15Tk i KE by oGPPI, SaS abiamdTReplr S
k85880 Wthantpdyceaicretivity (WilBeP| Cloredl Smshonharmasplgey 1997, 12,

1991 and in the treatnent, of anxiety. tn.ets.al:
233 oBARE: 58 T6BE G 1681 3 DUseP B (et part of
sc%ﬁzfgiirem%% i as@%ﬂ'@artw@ﬁeﬁapam.imcfpammgahmgapsw, 54, 225-

Sonme clinical studies inplicate .5 HI2 A
32)eThatiore, Sylreqeptor antageyaste may oEenbe BRI f"frﬁﬂf‘%‘%‘g‘?‘? ag%%“"““" -
at ypi cal rot oni n- d ' I $lesifld F dtieSdrugs, which
bl 654 a5 EERBPATAT U8 SBh B0EPIchkyin dOpRERITE X
plilAGiily Slenandinertiit by blovgad afiy teceorathafavb ab &eychopharmacology

reported to possess antj- aggressiyve b I QU4 or
1088, 415, Tekpandpmmaris Aot breit Bl B5GenERY: S5237 2800
Recently, evidence has al so accunul ated whi ch support

the rational for selective 5-HT2A 20 tagonists as
Mbremysr, CBp atsieptoo bleakada irwgltf)@giat shight §’§/¥FS]EBW€ ip dbe pre ontal coriex

GRSRISAa SRR, Gl 1 S sTORIRGEN 6 B s
nbFRAOS i Mlonanald Exgulte20diits Afsbyiated 2wt pehizophisoimda addition, Ds
aamgq?m?ﬁ; L&%@e ﬁ%&%ﬁ%&&%&h%’f@h i etvﬁI Eurk YOPRhrmacol. 1997,
321, R7-R9) and do not cause changes in prolactin (Reavill et al. J. Pharmacol. 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.

Dopamine D3 agonists have also been considered relevant in the treatment of schizophrenia

(Waustow et al. Current Pharmaceutical Design 1997, 3, 391-404).
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5-HT2c |igands have been found to augnment the effect
of 5 HT reuptake inhibitors in rnicrodialysis
experinments and ani mal nodel s, and conpounds havi ng
5- 11T reuptake inhibiting effect conbined with
affinity for the 5-HT2c receptor may therefore be
particularly useful for the‘%reatnent of depression
and ot her disorders responsive to 30 serotonin

Vrieupesibets eHinbivhonith {eBEFt appéimanis whikh arve ligands at the different

PCT/ DKOQ 006/1) . Accor di y, _dopam r \
Sefof ST Ha e e AFERE B TR PP S herae 1A roforred
to %ﬁb;@ﬂf?@wp%@ﬂg oM dIpE heRetseen fopdried) RPaUNdS Wi t h
conbi ned effects at the 5-HT transporter may have the

further benefit of inproved effect on depressive and

ative ' ' i ; ' . Dev. Res.
ARSI R B Mhrb bRl bf 8 MEP ooty (UOHL S al. Dyug. Dev. Res
1989.CER 1 19), fedtbtionef Shd-fEgatbeaymptonmsayf sttxaphtdnia dndrmdfextragpamidal

.inproved effect on positive an negati.ve. s g&ngf :
Sl@cngﬁ%% PR DY gﬁ@“@ﬂte“ﬁ n‘gﬁsfc <8 %@%‘fs 161n¥%%0$é33| g, Eatients
(CRRELEXIiGE Y. PSYRRL)BEY,FLIS RApEIDER, 333 OPathienmoBBselective S-HTza

antagoni stic properties of an antipsychotic dru - Reoort:
antagduiste cold beeffertivesindyorprophatin and E@ﬁﬂnﬁ“\féf EB’&F%"%} {%’%Bf eporty
Mg P LR A if flhelr, bl AR B BHCARIS LIS May 1991)
L&gfﬁufel e g 0 bhe h

unmary nvent1 on The object of the
andlig S treatriott of htiety (Colpanp ebsli Bevchanhpuarmiogy 885,036 303-305 and

partial agonists or antagonists at ' D4
Pepamesst sl g otae e P el TETI2EE < o

the 15 dopam ne D4 receptor, the D3 receptor, the

5- HT2A receptor, the 5-HT2c receptor and/or,thﬁ 5"H}Mﬂh
Semeclinat stedics inflieate e S-HB} eeseptor sublyge Bt BLERTHVE RPERIONE e

is to ovi de conpo | R InBdonistic effect
T e S
inGANTIeH ftheir ABpATiRObidtkiag propeties pridmen bednropmitcid gmpossess anti-

agrg%sg‘itwg Setavions (Comnor oVal Bap“0gn. 1125 Bhudhus 1998, 8(9), 350%81).

Recently, evidence has also accumulated which support the rational for selective 5-HTaa
antagonists as drugs capable of treating positive symptoms of psychosis (Leysen et al.
Current Pharmaceutical Design 1997, 3, 367-390 and Carlsson Current Opinion in CPNS
Investigational Drugs 2000, 2(1), 22-24).

Compounds, which are 5-HT reuptake inhibitors, are well-known antidepressant drugs.

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 and other disorders respomsive to
serotonin reuptake inhibitors { PCT application No. PCT/DK00/00671).
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3 GH'" ) 2m XN( 2 n Ro (1) 25 wherein 7 (a) one of
Y andY2 is N, which is bound to Y4, and the other of
Y and Y2 is CO CS, SO or S and Y4 is is CH2; (b)
one of Y and Y2 is N, which is bound to Y4, and the
other of Y and Y2 is CH2 and Y4is CO CS, SO or SO;
or 5 (c) one of Y1 and Y2 is N, which is bound to Y4,
and the other of Y1 and Y2 i CH2 and Y4 is CH2; VY3

Abdrdindl! do 19y 1Bt g p.Steﬁngbrdrﬁgs dorothied gatment of
a en Y3 may not be = Z-CH2: e%{v%c attheS-I—I_'I‘
S&Imphrema aandO)thes psmosggs anggoppowyls mﬁﬁm ined & tg
tr@lsp?r#é ﬁg%d gg‘?"}gg Gﬁ.usthé‘ l}e%eﬁtpé\ﬁﬁﬁnﬂﬁ%dt Erdct M%piﬂ%mﬁe Qnd) megative
sydioms esthizophredic patierns. Compoudds with gor@m@-pf&ct RF the dopamine Dy
rovided that when X is e
reptor e AT RETRRt0r R e 5 6 Tniph e LR Bodtive and
n?%%ﬁge gﬁﬁptoﬁ@ RsEhibARReL) dRatthy beriieof effedt romrﬂdpyeatmg@nd anxiety

cyano, nitro, am no, hydrox
tﬁma.l mmeamnrnoiopamm@%@mgymwmgfh@lﬁ apy ggipsychotic drug may
6-al ken A kPXdhizopfrenia and result in an
%Tc%ﬂ%ﬁ R?ﬁaﬁﬁs mg "E%ﬁ 4 tlﬁ%s{tﬁlﬁtcut ed wi t%gfwydr oxy or
nh %dm@a@ec@?a@ﬁmal kyl , C3 . 8-cycl oalkyl - Cl1_6-al kyl,
acyl, thioacy aryl, trifl uoromet hyl ,
tri.fluoronethylsulfonyl, and Cl1.6

Summary of the Invention

The object of the present invention is to provide compounds that are partial agonists or
antagonists at the dopamine Dj receptor and such compounds with combined effects at the
dopamine D, receptor, the D; receptor, the 5-HT,4 veceptor, the 5-HTsc receptor and/or the
5-HT transporter.

A further object of the present invention is to provide compounds with such activities which

have improved solubility compared to prior art compotunds.

Accordingly, the present invention relates to novel compounds of formula 1

R4
R3
r® "
Rs Rg . Y!
VAR ba z
g ~y? R
)-—:—X ’ N—{CHz}—W '-'“"(CHz)m—Y‘
_ L
R N 0
RB ILG
wherein




10

15

20

25

30

al kyl sulifonyl; R10 is hydrogen, Cl.6-alkyl,
C2- 6-al kenyl, C2-6-al kynyl, Cl1-6-al kyl substituted
with hydroxy or 25 thiol, , C3_8-cycloal kyl,
C3_8-cycl oal kyl - . 6-al kyl, aryl, aryl-d -6-al kyl,
acyl, thioacyl, C 4 alkylsul fonyl,
trifluoronethyl sul fonyl or grylsulfonyl or a
pharmaceutical |y acceptable’acid addition salt
(2) érveofaDf ankifv?ds N, whichiabaundub X7, adtisdites of Wfand e is CO, CS, SO,
inven&hon, e indole is bound to X via position 3 of
or SQpah & 154y6HE. 8 In a second enbodi ment of the
i nvention, one of Y and Y2 is N which jslboung to Y4 )
(b) 8hslof YhandOr e N, afhickilis Boshd¥d ¥*saGGhe athet Of4'iand GFids CHpand Y 'is
third enbodi mrent of the invention, one of Y and Y2 is
CO,I¢S, W9 @SP3%hound to Y4, and the other of Y and Y2
is CH2 and Y4 is CO In a fourth enbodi nent of the
(©) Bﬁ%’&@" O Yk N SwiBciMstoRa®th YO uAtkht oth¥doenbamdn®” éf CHgand Y*
and Y2 1s COand the other is CH2, 10 In a fifth
is CHgpodi mrent of the invention, Y1 is a nitrogen bound to
Y4, Y2 is COand y4 is CH2. In a sixth enbodi ment of
3.t i nyent Yy N hy! AN, not be
¥l e R R ey R 2 LS Bt i, TR
Z-CHgvention, Y2 is a nitrogen bound to Y4 of and one of
Y1 and Y4 is CO and the other is CH2. In an eighth
enbodi nent of the invention, Y2 is a nitrogen atom
: Q@ Yol @I{j’zmeg@zg-Y4isCQInaninth
ngﬁgg&g}%ﬁ%ﬁﬁ’osf’\%feési’nventi ong,r %ﬁ is a nitrogen atom
bound to Y4, Yl is COand Y4 is CH2. In a tenth

- di ment of the i i Y| -
nis Jrnonid Cont s vtk BieyRBn PRGHE W GRS thehd B and m > 1;
whcﬂﬁi?@@,\ffg 56 &id0, , Siish sonpeunds; are preferably in

ormof pharrmaceutically acceptable di-salts
thereof In a further enbodi ment of the invention, Y3

X isi é, 8-_1]2 o(rji‘l‘?; p%vi%ﬁt 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, pitro, amino, hydroxy,
C1¢-alkyl-amino, di-Cy.¢-alkyl-amino, Cyg-alkyl, Crg-alkenyl, Cyg-alkynyl; Ci¢-alkoxy,
C¢-alkylthio, Cy.¢-alkyl substituted with hydroxy or thiol, Cs.g-cycloalkyl, C3g-cycloalkyl-
Cigalkyl, acyl, thioacyl, aryl, trifluoromethyl, trifluoromethylsuifonyl, and Cis
alkylsulfonyl; '

RY is hydrogen, Cy.¢-alkyl, Cy-s-alkenyl, Ca.¢-alkynyl, C,s-alkyl substituted with hydroxy or
thiol, , Csg-cycloalkyl, Cs.g-cycloalkyl-Cy.¢-alkyl, aryl, aryl-Cy.¢-alkyl, acyl, thioacyl, Ci¢-
alkylsulfonyl, trifluoromethylsulfonyl or arylsulfonyl or a pharmaceutically acceptable acid
addition salt thereof.

In a first particular embodiment of the invention, the indole is bound to X via position 3 of
the indole.
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30 Instill further enbodi nents of the, invention, Xis
C, Xis Nor Xis CH9 The substituents Rl -R9 are in
particul ar sel ected from hydrogen, hal ogen, cyan,
nitro, amno, Cl..6-alkylamno, di-Cl --alkylam no,
Cl. 6-al kyl, C34-cycloal kyl and trifluoronethyl, and
R1 i s hydrogen, Cl-6-alkyl or acyl and for Wis a bond
and n + inis 1to 6, in par¥icular 3to6. 5 The
In § QT84 REIS ofifneh W theMeatton oralof Y and Yais Nigbivhss bousd to Y* and
ant agoni,st at the deﬁgyjne D4 receptor. Mny
theahpofidend XV ds €OntahEds&hect at the dopam ne D4
receptor and dopanine D3 receptor affinity, 5-HT2A
receptor affinity, 5-HT2c receptor affinity and for
5 thic Bmbodipteakef thahivention gnetf Bsand Y0 islcwhishigbgund el ', and
conmpounds qf ,t.he i nv i are considered useful in
the P@eﬁ?fé@t% I%fe'}fz %cgﬁ‘}s €and negative synptoms of
schi zophreni a, other psychoses, anxiety disorders,
such as generalised anxi et

, di sorder, nie dissor 2
Inarfdudib sebedinpenicd) Mm§¢q;;@nd}{z15 ddparogen égwﬁﬁtgsf Jfhd one 485" and Y2

] r ' Si ef fects induced by conventi onal
Isgg??%éﬁéﬁ%Fpgcggénts, nigraine, cognitive disorders,
ADHD and in the inprovenent of sleep. 15 20 In another

aspect, .the present. inyentioon pr.ovj 2 43
Togh B ORI oL BRBUPEPEnt B ARGl 19 XY in GO and Y'is
cgonpound of Fornula | as defined above or a

pﬁarnaceutically acceptable acid addition salt

thereof in a therapeutically effective anount and in o

conbj nat.i on_wi.t h.one_qr. r Gsphd 2is CH and Y is
I“a"c?%tly!}'teﬂ}io%]% ro?glregg géf}ﬁl P1n€e§taggﬂf’%%a fu??ﬁgrﬁygspect?
cbhe present invention provides the use of a conpound

of Formula | as defined above or an acid addition

salt thereof for the nmanufacture of a pharmaceuti cal v amd

I BBgibRE R isef nifrbgendbandtoTehif andede of Y an
I%%gg{ég%?%‘%&%%%ﬁ?g{g%séri pti onb%f the I nvention
YisC@anptherdlser&f Csneral Fornula | nmay exist as

optical isomers thereof and such optical isoners are

al so enbraced by the invention. 30 The tern1C1.Gg@Ihyl
1 & @pi8h babadieanchid irventiorh YA ieditrogérkatbmdrogngd th ¥ thds CHz and

fromone to six carbon atons inclusive, such as
Y4rr!?t¢\91, ethyl, 1-propyl, 2-propyl, 1-butyl, 2butyl, 2-

Tn: a ninth embodiment of the invention, Y2 is a nitrogen atom bound to v* vlis CO and Y4
is CHa.

In a tenth embodiment of the invention, one pf v and Y2 is N, which is bound to Y4, and
the other of Y! and Y2 is CHy and Y* is CH,. Such compounds are preferably in the form of
pharmaceutically acceptable di-salts thereof.

To a further embodiment of the invention, Y? is CH,CH; or CH2Z.

Tn still further embodiments of the invention, X is C, Xis N or X isCH
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met hyl -2 propyl, 2-nmethyl-I'-propyl, pentyl and hexyl.

10 Simlarly, C2-6-al kenyl and C2 6-al kynyl,
respectively, designate such groups having from two
to six carbon atons, including one double bond and
triple bond respectively, such as ethenyl, propenyl,
butenyl, ethynyl, propynyl and butynyl. 5 The terns Cl
-al koxy, Cl4- aIkyIth|o Cl- 69alkylsulfonyl

Thglsu@siﬁhéﬁié AM_RO orGh- Partichldf Ve leated Fiyn hy&ﬁﬂeﬂ, hﬁldgeﬂga;yano nitro,

esi gnate such ps 1 n which the al kyl ‘gro
_ anahmﬂlmkylmmpngocab@mma Wﬁ?ﬁ%@ﬂuﬂm&tbﬂ

and 0 HI ke SRl B b a Bt bty 'b%n& & #PRINA1 RS, i Partcular

such as cycl opropyl,
3 ouk| opentyl, cycl ohexyl, etc. The term aryl refers to
a carbocyclic aromatic group, such as phenyl,

nagg{l];gulgfl% Hltj 5]%2 WP&%I&? : é@ﬁ:{aﬂ )y?lgbmﬁtg %L' t@raggxélgtg%tg‘gl% Sdopamme Dy
reéég%}f a3 cOfPourds O e Ct[omuiﬁéﬂ effat Us eitie hdnpﬂammd Be teeepier and

reféers to a for -al ky
dcqmynhl@lbi)myptor gﬁﬁwty,dn% ;;@e@fi% yg-?flbzc ré/ceptor affinity and /or 5-

glgébﬁ bonyl or a
B mgm%% oa %Fﬁ%#4 al kyl -carbonyl group and the term

t hi oacyl is the correspondi ng acyl group in which the
carbonyl group is 20 replaced with a thiocarbonyl

T d | d
T
szﬁ:f A ‘Meéihv@%?mﬁ;ﬂ%ﬂs%f&@hd@phréﬁm ﬂﬂieﬁpyyohbses;mbne@r digpriders, such

s a

re those with maleic,. fumarigc,, benzoic

asagousriised wuddy riisordex g1anie, dispdeneandy PBNETYY | Eeplsive disorder,
mE‘t hanes C tlonaBiiRipkythotic agents, migraine,
deprassio arg?r g#%%%%%%mgﬁl cwnglék% ric, g u)?(])lnl c, & &

cdgaftiviedisorddrd, ADHDand &l the mmwmafmt ef sledpt r aconi c,
aspartic, stearic, palmtic, itaconic, glycollc p-
aninoben20|c glutan1c benzenesulfonlc and

]1#]3[% Yihebh) ehPBiRldnE irdehtith, praﬁdw phasmadenticd composmon comprising

o

theophylllnes for exa l e 8 br onot heo
atHrastpheaeompsund ¢ Formdp égﬁ-ﬁi phaveor 3 pth@:ﬁggzg acceptable acid

drochl or r thd ﬁﬂbcﬁnbmatmn with one or
”‘ﬁ% %tr&c}eg%gr%ﬁ{er%@m ;%%%&Tﬁugﬁar maceuti cal
moeplasmbdenticallyfactdyitabld canders podilugptst hose which are
manufactured in accordance with this invention may be
adm ni stered by any suitable route, for exanple
L5 Fhkier labpeot) end PR finveatidepovideapsuise of m@@md of Formula I as

syrups, etc., or parenteral in the for
dei%/nedpabove or an acid %ddmon salt thgreof for the mar {l]} cture of a pharmaceutical

preparation for the treatment of the above mentioned disorders.

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.

The term Cys-alkyl refers to a branched or unbranched alkyl group having from one to six
carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-
methyl-2-propyl, 2-methyl-1-propyl, pentyl and hexyl.
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11 solutions for injection. For preparing such
conpositions, nmethods well known in the art may be

used, and any pharnaceutically acceptable carriers,

di luents, excipients, or other additives normally

used in the art may be used. 5 Conveniently, the

conpounds of the invention are adm nistered in unit
dosagigfgi;1 czgtaining sai d0conpounds in an anount of

2| 0 1 - : "
S usual’l yMl n %tﬁ'é r%r%% 0113 Ea{'b%lﬁ(t?& g{r%l% Q&%g%te%?ﬂ glogp&nlga\?ﬁg Hrom
twor tofstr edvbyn atalisyincRding tope Joullg bend audetriple hapd r@m’fﬁb‘{?ﬁ@ such as

f the invention. Th he i [
e R L R
p: E;Iria?! ne gr _tet:_ahydr?pyri dine of fornmula Il with an
a in erivative . 1] '
TR - Fepms x, Cre-aliory;  fae-alaglt & Frealitnt o6 e dlVERE O
; . o . .
algﬁgﬁﬁ%?ﬂ’eﬁg' tﬁéﬁ g#a; d885iaREch gARds in Which thedlylngogy 8 Wh.¢ alkyl as

ogen, nesylate or tosylate; 2)

ddfeedeiowee al kyl ati on of an amne of formula Il with a
reagent of formula IV: RO Yt i-ilY. - - W" (CH?
/"~ 2 ,~ (CHz},,.~

The term Csg-cycloalkyl designates a monocyclic or bicyclic carbocycle having three to

‘ eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, etc.

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

Halogen means fluoro, chloro, brome or iodo.

As used herein the term acyl refers to a formyl, Cis -alkylcarbonyl, arylcarbonyl,
aryl-Cy.¢-alkylcarbonyl, Cs.3-cycloalkylcarbonyl or a Cs.g-cycloalkyl-Cy¢-alkyl-carbonyl
group and the term thioacyl is the corresponding acyl group in which the carbonyl group is
replaced with a thiocaﬂ)onyl group.

The acid addition salfs of the compounds of ihe 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,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, cittic, gluconic, lactic, malic,
mandelic, cinnamic, cifraconic, 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.

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




NH X JI x 1o (n) 12 wherein Rl - R10, X, Y, Y2, Y3,

Y4, W n, mand the dotted line are as previously
defined and E is an al dehyde or an activated
carboxylic acid group; 3) Al kylating a conmpound of
formula V with an al kylating derivative of fornmula VI:
Re L WH' 2)m# _XN_(CH2n 51\/\,herein Rl R, X Y3, W
n, mand the dotted line are ]as.previ ously defi ned,
scbitione for Yhjeativn. FafGpremmribush chmposipapsihetheds sl lgrowpdn haprt may
Y6 i ) CS, .SO S or ngd_ L. 1.S V] ;
by r"ﬁf’fg %%gcﬁmésph@:.“&”e eaﬁ(,%%g%y Ig%IJPgllsb r‘ﬁi“%‘g?n gt ;161?(1;(?, or other
addkived nBtmallyQised A the/act May 6#sett- W - - (CH2) m RO wherein
RI-Ri4, y'; Y2, Y3, Y4, W mand n are as previously
def i ned;

s Conveniently, the compounds of the invention are administered in unit dosage form

containing said compounds in an amount of about 0.01 to 100 mg.

The total daily dose is usually in the range of about 0.05 - 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 II with an
alkylating derivative of formula I1L:
R® .
RS RS Rt
/7 N R3
1x NH YT
l .
R N/ / . Yi‘% » g2
I L—(CH—W—(CHa— Y Y
RS R"u R1
15 (m (m
wherein RI-R!®, X, Y', Y2, Y3, v* 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

| | )

R-t
5 RS
T W
RE R . l
S WAR S :
r‘ o2 R
~—:—x’ NH E—(CHa)ps— W"""(CHz)m_Y4/Y
) n__/ .
8



4) Reduci ng the double bond in the tetrahydropyridinyl

ring in derivatives of the following fornmula VIl: 5)
Reduci ng the am de carbonyl in a conpound of fornula
VITI: 13 Y N--CO-(CHz)o-i-W --"(CH2)m Y4 wherein

R-RL(, Y, Y2, Y3, Y4, n, m Wand the dotted line
.are as previously defined; 5 .6) Reducing the am de
group conpounds of forrrula 1% Y3 Fe | - Y1,
whbrelh(lHZ)R m,l (YCHY%‘; Y, Y W n,Nn@nd theodatied ik psi a5 pmzmusly defined
X .Y he dotted line are as
a‘}ﬁrFeiﬁaBlﬁ%qe?Y%"’e? aﬁé‘ﬁ“"aﬂl %&f%‘{ %[P&gil ation of a
derivative of forrmula Va with an acyl ating derivative
of formula XX 14 ~~ X N (CH)n ~ W (CH2) m-E :
3wher alkylaging rrompogndyg forpyulaV with &P‘E“é"’é“’lg Pﬁ%’“ﬁ‘r‘% VI
as previously defined, one of Y7 and Y8 is NH and the
ot her of Y7 and Y8 is CH2 and E is an al dehyde or an
activat egscarbgxyl i ck® 5 acid; 8) Acylation of an anmine

of formula 4-%‘319 ht formula X R9
I N——{CHg)i—W——{CHz}mes———L

TN/

L. o
r® R

R?

Ri

™

wherein RI-R™, X, Y3, W, n, m and t]ie dotted line are as previously defined, one of Y® and
v is NH or N~ and the other of ¥ and Y®is CO, CS, SO, SOz or CHy and Lis a leaving
group such as e.g, halogen, mesylate or tosylate; or

10
4) Reducing the double bond in the tetrahydropyridinyl ring in derivatives of the
following formula VIi:
R4
R5 Y3 Rﬂ
R® Tg 1
Yo )
~ R
ay s
) R
R" N
RB I_LO (VH)
i5

wherein RI-RY, Y?, Y2, Y2, Y* W, m and n are as previously defined;

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




--- 1, " E W CHXN(CH2)n. ( 2)m(Va) 10 wherein
R-R14, X, Y3, W n, mand the dotted line are as
previously defined, one of Y7 and Y$ is NH and the
other of Y7 and Y$ is CH2 and E is an al dehyde or an
activated carboxylic acid; 15 9) Ceaving a pol ynmer
bound derivative of formula XI ~ "~ ' [/?2d---(CH)n-W
--{CHz)m J 3G (X1} 5 whereild RI-R9, Y1, Y2, Y3, X, W
mand n are as previously defined and ROR is
hydroxyet hyl or hydroxymethyl polystyrene, Wang resin
or anal ogous pol yet hyl ene gl ycol polystyrene resins;
wher eupen the conpound of Formula | is isglated 2

10 The al kyl ation @ccerdj
enlentl f \nzan
suf?éﬁ bgLTTng al cohol, or
. he presence of an organic or
|norgan|c bas (pot assi um car bonat e,
diisoprapyl et@yl am ne or triethylamne) at reflux
tenperature. Alternatively, the alkylation can be
perforned at a fixed tenperature, which is different

wlggglglatq?% ¢, Yn, %3, %llgiﬁp, Wrgmg the c%ftte& ﬁ;?e a‘}Q gé’&r’e%ﬂéﬂr ﬁgﬁged;

6) Reducing the amide group compounds of formula IX:

R4
3
RS . R
RQ
R !
S g Y
‘ 14 \/Yz d
- N——(CHz)n———W——tCHz)m‘—'—fi\
' o r!
RY "
Ra R 10 (D()

10 whereinR! - RY, X, Y', v? Y%, p, 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:
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15 form am de (DVF), dinethylsulfoxide (DVSO) or

N- et hyl pyrrolidin-2-one (NW, preferably in the
presence of a base. The synthesis the am nes of
formula (1), 3-(piperidin-4-yl)-1H i ndol es and
3-(3,6-di hydro- 2H pyridin-4-yl)-IHindol es has been
described in the literature (see e.g. EP-Al -465398).
20 Al kyl ating reagents of fokula (I11) are known from
the literature ggsee Gshiro et al. J Med. Chem 2000,
43, 177-189 and EP-B1-512525), or they can be prepared
by nethod& _obviqus ffo a c st skilled in the art
(see e.g. Koye s .4ﬂ.kbterocyclic Chem 2000,
37, 187- 189 03221'— | . Ph¥rTigkheYooPteoE

423- 428 and-M E al . Chem Res. 1992, 2,

82-87).Aﬁ kyl aty ng rgagents of formula (VI) can be
prepared by methods g@bvious to a 25 chenist ski®led in
the art, and am nes of fornmula (V) are commercially
avai |l abl e or described in the literature. 16 The
reducti ve al kyl ati on accordigg to nmethods 2) and 7) is
performed by standard literafure ,methods. The
reaction can be perfsorned i -8t eps, e.g. coupling
of derivatives of flornul § a and the reagent of
formula I'V/ X by st ard et hogs_vja the carboxylic
acid chloride or by Us¥ of “fouplTng reagents such as
e.g. dicyclohexyl carbodiinife followed by 5 red®@ction
of the resulting amde with Iithium alum nium hydride
or alane. The reaction can also be perforned by a

t angar,eno p r K &F\ﬁ%oﬁf ' Ll$ defined, one of Y7 and
w ?ﬁ@ﬁ?d@égng=3%¥¥ﬁ€§&f@F§P%an e %?ﬁ%ﬁf@%ﬂ y met hods ,
vhhwNuad the dhetlo€NT ahd ¥R id CHgl and Btifen aldehydFleean activated carboxylic

al kyl ati on according to nethod 3) is conveniently
a‘}%rformed as descri bed above or by 10 reacting the

nitrogen anion of Vwth VI. The nitrogen anion of V

can be prepared in an inert organic solyent, g.
8)i meAbylitidnooframindes ¢ifmaula Viapdiy Teagant 8&%&&“‘@%?50) or

N- met hyl pyrrolidin-2-one (NW), by the use of a

strong base, e.g. NaH, before the al kylation. The

reduction of thefdoubl e bond according to nethod 4) is

general ly perforjmed by, 15 catal ytic hydrogenation at

| ow pressake ( at my) in/g—PaKL appar atus, or by

usi ng reduci N s[§Uﬂh,és di gyangw%%gg%nggpric
pro-uceg/uﬁ‘situ M6t A

T d i ne

derivatives aB
ST Ny | vents such as

trifluoroggs
t et rahydr of ur an (THF)4 di oxane or diethyl ether.
Starting materiagfes of gieornula (VI1) may be prepé?%d by
met hods 1), 3), 7) and 8). 20 Reduction of am de
groups according to nethods 5) and 6) is nost

- conveni ently perforned

R4
R3
Y RN R2

R' (Va)

wherein RI-R', X, Y°, W, n, m and the dotted line are as previously defined, one of Y and
¥* is NH and the other of Y’ and Y® is CH, and E is an aldehyde or an activated carboxylic

acid;
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with |lithiumalum nium hydride or alane in an inert
organi ¢ sol vent such as e.g. tetrahydrofuran (TBF) or
di ethylether fromO Cto reflux tenperature. Starting
materials of formula (VII1) may be prepared by
nmet hods 2) and 3), whereas starting materials of
formula (1X) nmay be preparﬁg by methods 1), 7) and
8). 25 The coupling accordi to method 8) is
9)conﬁ&wwmawgpuﬁwﬁmnméﬁﬁhwﬂWWéﬁmnﬂ&%lcoupl|ng
reagents such as e.g. dicycl ohexyl carbodiimde. The
derivatives of structure (Xl) is prepared by neans of
a solid phase synthesis sequence 30 as outlinedsin
Scheme 1 pelow. The first building block (X1I),

prepared oy net hods obvious to the cheny?

theeart, s geerall attached to the régsin

(pol y b 'hyl\ 4-ni trophenyl Ysaf potts m2
usi ng b .g. Ndi met hyt+ghbropyr-icdiel afd N

diisop ' at/ el evated tenper 8t ure (eryg.

aprotic solvent (e.g. 17 ~ DMF or DMSO)
to yi eIdR(.,XIQ) _After deprotection of the am no group
by trifluorqaéetige acid (resin )CV), the second &)
dlver3|fy|ng bui | ding bl ock was introduced by

al kyl ati on. The al kyl ation was perforned at el evated

1%%@’%%% ret ($0-400x O i i @{a g%@tdscpraﬁbmﬁtdeﬁﬁahaﬁ@ R’OH is

acefoné or aéetonltrl eading to resin (szhW
hyabokyethyleprhytieayinsthybpolyttmena Wagytesin 05 analpghue pobyethiyiene glycol

fl uoroaceti c aci resin
PO{}’F |r?§}]ilsn av upan (cgfnggwld;(& 1}(111(15‘1}1{]&3 1% :l(c\fq?d as the free base or a
phiriiacadicaRd adiypabiendidrddiaoh et theest ng reacti on

sequence, e.g. converting the carboxylic acid to the
correspondi ng aci d chloride using thionyl chloride at

I [
T FRECA % Rl ST i B g rnic
solvemtcuch asm&utabbdmdmg alaimt dreketons, mrefgsblgindhd presatice of an organic

or ﬁé’e‘%%%ﬁf‘% o Gl ame e ipar-Pre rasb e s bEliftyp ot rofux

tuMEAﬁ SN ‘mléi Ghe Bkilatibn¢dn be ﬂ?rformécﬁﬁ@. ﬁﬁd tanperature which is
% &2% XLV: V= H R' = Zg
different oiling point, in one of the above—men oned so vents or in dimethyl
formamide (DMF), dimethylsulfoxide (DMSO) or N-methylpyrrolidin-2-one (NMP),
preferably in the presence of a base.

The synthesis the amines of formula (I), 3-(piperidin-4-yl)-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).

Alkylating reagents of formula (II) ave known from the literafure (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 to a
chemist skilled in the arf, and amines of formula (V) are commercially available or
described in the literature.
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XV: R'"' = (CH2)p W(CH2)., COO tBu, BY =
C(OQCH)2(PS) ~r XVI: R =(CH2)Il W(CH2), I, - COON,
R'~--C(OQCH2)2(PS) R RO )m Cti -W- " 2 (
I[V-(CH2)n X (Xla) R LC(OQ(CH2)2(PS), PS =

Pol ystyrene or Wang resin 15 18 Experinmental Section
Melting points were determ ned on a Buchi B-540
apparatus and are uncorrectg Mass spectra were

Theirodictive alplatioQeesording tvB1ekRds Pk ane)fis perfoymetby saadard literature

| nst 5
o8, TSR B B S, MR sy o
fomlﬁlth mwve :arnﬁpﬂzﬁycfe@emx(rjaf doranth mmamdm@mms @id tAcarBoxylic acid
system The condi t NC A wi
gl v nbupli st it o el i) el bed
reld(@i8h bR L 0RN N :ﬁﬁlﬁé ivith WEHAA GRIhiRiua a8 Ot 418h&) TAB kedction can

vvaterl acetonitrileltrifluoroacetic acid élo 90: 0. 03)
alsonb@ peiformaad By L steidard pugrpatyprogedurse Ceartrirbiel 2pigs or aldehydes of

foi;xﬂltglg ﬂ{(ﬁ% eﬁ;{ggﬁ TTV t}g d%%gwgsgs t%%%ﬁeﬁ?sﬂhllémﬁ the art.

e expressed
Preparative LC—NB—separatlon mas perforned on the

R T Sy bt e
re%égéi%" Lg@gﬂf ggh Wabg rof FORHR VI Thd Bidbpdd hMOR 08 ¥edntheagibphred in an

05) to waterlacetonitrilée/trifluoroacetic

inext iotgapls: @ibvedi,G33. dsmethylrﬁonnamde ADMIP_Aivathylsubioride |(BMSO) or N-
metgyfpglgrctﬂllgﬁ—}one (R{Mfr) obry € useyof %@I:roﬁg lf)alsgvg é\/% agle béfle B alkylation.

The reduction of the double bond according to method 4) is generally performed by
catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing
agents such as diborane or hydroboric derivatives as produced in situ from NaBH, in
trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or diethyl ether.
Starting materials of formula (VII) may be prepared by metheds 1), 3), 7) and 8).

Reduction of amide groups according to methods 5) and 6) is most conveniently performed
with lithium aluminium hydride or alane in an inert organic solvent such as e.g.
tetrahydrofirran (THF) or diethylether from 0 °C to reflux temperature. Starting materials of

 formula (VIII) may be prepared by methods 2) and 3), whereas starting materials of formula

(IX) may be prepared by methods 1), 7) and 8).

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
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. N N-dimethylaminopyridine and N,N-
dii_sopropyle&xylamine at elevated temperature (e.g. 50-100 °C) in an aprotic solvent (e.g.
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15

15 1H NWR spectra were recorded at 250.13 Mz on a
Bruker AC 250 or at 500.13 MHz on a Bruker DRX 500.
Deut erated chl orof orm (99.8% D) or di nethyl sul foxi de
(99.9% D) were wused as solvents. TM5S was used as
internal reference standard. Chem cal shifts are
expressed as ppm val ues. The foI | owm ng abbrevi ati ons
are used for multiplicity of '7NMR  si gnal s: s=singlet,

DNFAsUBMSO) to tylelp{3a) . dhfer de;ﬂotbaiqn afiihg anmoearouthby trifluoroacetic

cgﬁ&t A dd dOUbl e ?%erbg)f]pl & %Plgf blga%J ‘%l'rls:{ugr l%egtby alkylation. The
a]%]ﬁﬁdn%&l erf&nﬁ@:f ﬁ%@evaﬂé‘ﬁ/%mp%&aﬂﬁl@'(%—@m "(@)ﬁﬂ@ﬁdpﬁ@wtsﬁlvent such as

dic protons are to sone extent omtted Cont

DivEa, ear]etmﬁ ozcago?:tnahlq h@%fmmﬂmd@c% ggtb&aq.qrboxyhc
sche ratio a
37l Y R S K A s

ol (F¥F RadBtrodiveo b stagdaa Apjdet ﬂoa:mﬂ-ig Iréaptidm gaqnmoer ¢.8 converhng

was used: SCX—coI ums (1 5.Vari.an
the qaghoxylic @eido th e © Qréﬁt‘?fg ‘Kl%zg 2“2879}:@’ rids, pype t‘%‘" R Eﬂ{;ﬁd‘a at low
teﬁgéaﬁeé R oHRchal, Qi eacsteﬁ@me bpmmF muomea eyWMt withah amine.
etic acid I n methanol (3 ni). npl es

THr dpar atddunt ofas  oltayedrdthim tthe Tegin Aaswl @i%qt?ﬁg S?@g@em@%@iﬁ n a

4- n-2(1.)-one A
mgtﬁ'élﬂa@fr%{f%ﬁ %"%%%‘P%% i ﬁ?h%gtgq%%%e 60% i n mi ner al
oil) and dinmethyl formam de (100 nl) was kept at
15-18 C foll owed by the addition of a solution of
Schemedi hydr oqui nolin- 2(1H)-one (10.0 g) in di methyl
formam de (190 nL). The resulting m xture was stirred
at 5 roomte per at ure for 60 min followed by the
addi t i@ of a_sol |on of 2-chl oroet hyl acetate (10.0
' (5 n.) at a tappeciature of
20 C. The i ng ture MRas heated—at~—80Cfor 2
1/2 h, cod s _pour ed_ont/o i ce. The dd¥¥Bus phase
was ex®ract ed i ethyl acetate, and the conbi ned
organi ¢ phasds wer e washed with brine, dried (MgSO)
and concentrated in vacua. The crude product was
purified by flash 10 chromatography on silicagel
(el ueng=—ethyl xacpiat®/ Reptane 1:1) to give crude
1-(2- @cetoxyethyl)-3,4-di hydroquinolin 2(111)-one
(10. 2 TF—AZR MR =FPCR" Gd€0IP(R):(PS)
acet oxyet hyl ) - 3, 4-di hydr oqui nol i n-2(11) - one, sodi um
met hanbt-ate»2 xbv.m = H3OWA@O(arEL®SNol ) and net hanol
(250 nL) was stirred at roomtenperature for 16 h and

% XV:R"=(CHy),-W-(CH,),~COO-tBu, R"= C(C)O(CH 2)2(PS)

| e XVE: R"=(CH,),-W-(CH,),-COOH, R=C(O)O(CE,),(PS) R

R® R3
R 1
RB
!-—-—“ / r’ N Y1\. R2
I \ 2
—I———x’ N—{CHa)n—W ——(CHz)m Y
AN \ b
RY N
RB FLI (:Xla)

R"=C(0O)O(CH,),(PS), PS = Polystyrene or Wang resin



10

15

20

25

30

subsequently concentrated in vacua. The residue was
purified by flash chromat ography on 15 silicagel
(eluent: ethyl acetate/heptane 1:1) to give the
correspondi ng al cohol as a red crystalline conpound
(4.9 g). This al cohol was dissolved in tetrahydrofuran
(100 nL) followed by the addition of trietylam ne
(8.2 nL.). The resulting m xt'¥ e was cooled to 5-6 C
E,[pe}immg@yﬁdme addition of a solution of nethane
quonic acid chloride (2 nmL) in tetrahydrofuran (25
The m xture was filtered and evaporated to

A A ARG TR

spéotltahmrembtahieé ph d QuatTeoMGMS syiiers fremr ¥ Bieteehy Fiops ipsiguments.

. hy t 70 Cf @
AR S B s o0 Bhedoll P L8 %§5°§;?}ﬁ§§&3°ﬂ%?9"““”
Io%iﬁx Ozcﬁ@@ AShinkia CORA/SEC- 1A bEsytemBedsC nenditians (2YX 4.6

cA wih 3 m pebcl e ety ot St g Yo
W%%ljl Ac%@gftl—l hﬂ@rﬂﬁceﬁ@ tati‘d (59@13@@ @Eﬁb hﬁ&&ﬂﬂ&oﬂhﬂé]ﬁiﬁo@&mc acid

U ct as g - -Bro
(16:901}03111874}131&1?21111&4’11313& Rutityrwas dpten:@n@ib:(@ giofied]V trace

(26$ H’é‘bl %hyd{w%ﬁ%%sg%%ﬁ% :8):]/%3);&1 il er;ug Pﬂe{p n@@ﬂC-MS—separatxon

wés%lelr&ﬂﬁéd by tre R@ma debirtinent. The Iacfmmdmm 5®K 20 mm YMC ODS-A with

5 i s TRen RaRsr gEAtpL ER O Eh PR IR IR gLl soid
(8§§QH (%ﬂ t@(}v {2258 @?ﬁ@ﬁﬁi&ftﬁcéﬁa&ﬂﬁ%@ 39kt Dyed aiDp. T th@./min,

a so ron of 1,3 bronopropane (172 Q)
Friastich dasﬁbdst)dn Wasrpesfvimied ity Glit-fioy M5 d@twt@#p erature of

20-35 C. The resul.t to
H%Q’Wﬁwﬁﬁﬂmﬁfﬂ@%ﬁ&sgwgmﬁ Naclo. egrbe&s}l (filgée)0 v\ﬁ”/algﬂEIZ one
BREH BEX2D0. Beﬁterdté‘cﬁ;m@eﬂmww sy slirpéthplenifesde (99.9% D) were

extracted wth ethyl acetate. The co ?%5 %ﬁgnﬁsare
usefias e@vm élM&m uSedias pntprpLraferance sap % :

pressod. tomaglplieity oENMR
e)cé)§e3f9 r oma f L gb‘ilﬁwﬁgéab%{é&%onpir@ dutat forvmaleplicity

si 1 cagel

s a&ﬁﬁ@epﬂmbletf&l)ﬂmla gt aapiotHr-RaEteh Afpiquile doublet,
arca gt - Sle R P ERAN RS Gl BABRA VR

si dg@édrfbsgoﬁdm%%fdi@ﬁi‘oﬁmé afH th oo agrbmokitied Cbinb)lt dh@ater in
br onobut ane | 10
crystalhne compounds was determined by Karl Fischer titration. For column

chromatography, sitica 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
Varian Mega Bond Elut®, Chrompack cat. No. 220776. Prior to use, the SCX-columns
were pre-conditioned with 10% solution of acetic acid in methano! (3 mL).

Examples

Preparation of intermediates

A, . Alkylating reagents
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- 5-Bronp entan-1- 1-3,4-dih dro uinolin 2 1 -one 1

from 3, 4-di hydr oqui noli n-2(1 R)-one and

1, 5-di bronopent ane 4- 4-Bronobutan-I- 1 -3,4-dih

dro- 2111, 4- benzoxazin-3 4 -one 15 from

3, 4-di hydro-211-1, 4 benzoxazi n-3(411)-one and

1, 4-di bronobutane 2- 3 H drqgroan 1- 1-3,4-di h droiso

U|noI|n 1 -one fron13_4 dlhydr0|squ|noI|n 1(211) - one
; ] di p2(1A)BE®obut an-1- 1 -3, 4-di h

A%Jﬁ RS R BB 0 i i g nd it o 10
1mill) Wastiept Ao gt gl ldwed By e additiorofansolution o8 3 4-dihydroquinolin-

2ol s o] RymgmitedT ML g R e e it o
m%iﬁ%erﬁiie?é‘t@ﬂe\f&‘jtﬁo i foﬂo&l@d E)aﬂﬂﬁ didifist 8 s(olt%n'ﬂﬂl (fhﬂird)@ﬁﬁ deetate

the addition of triethylamne (5.2

(1. @gbmdmgthm formpeided80 Bbo awemae@uqqo’@q‘@ ITB%@“KS%’ pHgure

C%ﬁ%ﬁ% %‘éO?ij % §Q) H,Itéog{%g o a tto g%%%%&%hﬁse was exiracted

wﬁﬁahﬂmaﬂma&mﬂﬂwc&mbmﬁd&gﬁhcﬁmmmmﬁﬂnmmﬂmmwmkﬁmmhQm@i
(Ve8EkEane <coSteaayn b S WRAPrY PRIt Y BRP GO o
ch%%%r%%hgr?rgf g ﬁ@lqeﬂt #%&ﬁt%&l@lﬂaﬁ@ K Po8sivegudol -(2=d

[ ex he m xt'ure was poured onto

acetoxyedhylahd- dﬂhlseinanumrhus'l(bﬂhw (\h&g 2).x nrisgreef opder @t hy |

AR5 R AR BB BL B o

mét@elmogtaﬁd lmsﬁ%a@:dr 426? Qﬂ,)??:a.slfshﬂah;tﬁdtmr? t;mmgmmffw bnh and

SlI 11 cage el uen e ac at e/ ne,

subvsqusaHly gaptenizaied 1y waigy ) e @Wﬂsgﬂ‘% 5 534 rgpgeecatby on
sﬂ{c?ge%i (&E%hgf%%}%ﬂﬁ%&eﬁﬂaﬁ@i '1Pfo?g’1ve1ﬂ1§ eaﬁesboﬂﬁﬁg Ac bS 4 RA

| or1de

crysedllinopdpoiind &hd g)t (Ifhlsml_t)ohmmasab@bb@d ?mt@mhxd@ofera@ (100 mL)

soliedlierhieR o ESGtiRs e Lo ot kiR mbs s gooled o 56

oNoHbWEEL YRS aﬁ&itlbﬁ @ﬂa 8dlutldh oF nhetliand Quidditiy acid Ichibﬁrle(.ﬁ mh}:lm
concentrated in vacua. 5 The residue was subjec
g;ss m vacuo The

tetgahy drfitran @%rahb&b@ DRBRS W @Feé%de@?reé’a?‘&ﬂeﬂ\%
red?&{‘{ 'vfrelsciﬁgsb%d Fﬁ/ dimcs }faﬁﬁ(ﬁl 0 ?ﬁ?rﬁfﬂ&ﬁxﬂb)} é&ﬁﬁﬁ' of lithivm

uent: et hy 1e t ane I ve

- chivridd (£9 ghsnd tlmﬁesuumm Iwag henteg) at TPHE foph IHBW Th} mixture was

poure%n%%ds end thgr GOSS0LS P a{sg was g}'{trrgc{ ﬂP&Hﬁ acetate. The combined

organic phases were dried (MgSOy), filtered and concentrated in vacuo. The residue was
purified by flash chromatography on silicagel (eluent: ethyl acetate/heptane 1:1) to give the
product as ared oil (2.9 g).

1-(3-Bromopropan—i—y1)—3 ,A-dihydroquinolin-2(1H)-one

A suspension of sodium hydride (6.8 g, 60% in mineral oil) and dimethyl formamide (200
mlL) was kept at 20-25 °C followed by the addition of a solution of 3,4-dihydroquinolin-
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




10 3-Brono-1- (qg,4-dih dro-iHiso uinolin-2- | roan
1-one from 3, 4-di hydro-1 H i soqui nol i ne and
3- br onopr opanoyl chloride 4-Chloro-1 - |
-(3,4-4idro-1Hisoguino4E: gt)q)butanl -one 15 from |
3, 4-di hydro- 1H i soqui nol i ne and 4chl or obut anoy!l
chloride 4Chloro-1- (3,4-dih dro-2H uinolin-1- 1
but an-1-one from 3, 4-di hydroZ(hH- qui nol i ne and
orfo 18| eidabel h@wyd photd wsiegrafl Witle pthylacitote. The copibingd organic
supported | rrredla ration of 4-nitr |
PHaHETE Mk imegirie (MeS0D et PO A Eﬁ%‘ts“ﬁ‘?
prﬁﬁ‘tfbrt Qa8 pWifikn By SsA N8k wgm?ay W5 bWiERR] (ehind iyl SBtatefhmptanc
conmerci al I'y avail abl e from Rapp Pol ynere, cat. no. |
ll-)ﬂtomwh@@OduN—aﬁ@tyhl}@Wﬁ%(%llne (20 nL, 183 nmml)
and dry dichl oronet hane (900 nlL). The suspensi on was
cooled on an ice bath and 4-nitrophenyl
T oo Ry dohgloandkiveseprepated in avimileli mininer omet hane (400
m.) was added during 5 m nutes. The m xture was
stirred at roomtenperature for 16 h. The resin was
1_;4_%}&{ Bl v e duinblit2disg-odt chl or onet hane (5 x
5~ dried I n 30 vacuo (20 C, 72 h)
from 3y4- éihddldqmnphlnﬂélﬁ)@w and 7,4-dgbrggobutene prepar ati on of
pol ymer bound 7-chloro-3- (pi eridin-4- 1-lH andole A
100 nmL round bottom fl ask was- charged with

1ﬂ5~Bkéme&mﬁhviﬁl§Mdlhﬁ&ydnﬁﬁdﬁimm-onml ystyren (4.0 g,

ﬁmwyi ﬁbrym;méﬂ'g%@ﬂ%nsan%? *1+€F8t ppén gar bonyl pi peridin

di i sopropyl et hyl am ne (3.5 ni, 20 2 nmol ),
4-di xnet hyl am nopyridine (0.5 g, 4 nmol) and dry
4-g4-Beomybuthoi A3, M@B@-ﬁfﬂ4moxﬁmmﬂ)mg stirred at

90 C 1 fter c ure, the
G e L L i i
formam de (3 x 25 rTL) dry acetonltrlle(3x25 )
2and dry d| chl ororret han%I(S X The resin was
H d}]

sl B Ly 2 ith a fritte

AR ildhﬁwtreaae@;eﬁgﬁg IJIQHQCJn'e%HdBIerB ;tniapm The resin

was 't he O mnutes with 60 nL of a 1:1
mxture of di chl oronethane and trifl uoroacetic acid

) e e AP

ﬁéﬁ@udﬂiydr&ﬁaﬂ;@i@ﬁhqmﬁ)-me and 1,4-dibromobutane

1-(3-Bromopropan-1-yl)-3,4-dihydroisoquinolin-1(2H)-one

The compound 2-(3-hydroxypropan-1-yl)-3,4-dihydroisoquinolin-1(2H)-one was dissolved
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 methaune
sulfonic acid chioride (1.4 mL) in tetrahydrofuran (25 mL). The mixture was stirred at 5 °C
for 10 min, filtered and concentrated in vacuo. The residue was dissolved in acetone (250
mL) followed by addition of lithium bromide (6.5 g), and the resulting mixture was boiled
under reflux for 2 h. The mixture was poured onto brine, and the aqueous phase was
extracted with ethyl acetate. The combined organic phases were dried (MgSQOu), filtered and

concentrated in vacuo. The residue was purified by flash chromatography on silicagel

(eluent: ethyl acetate/heptane 1:2) to give the product as a yellow oil (2.7 g).
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of carbon dioxide). The resin was filtered off and
washed with dry dichl oronethane (25 niL), a 1:1

m xture of dichloromethane:triethylamne (3 x 25 nl)
and dry dichloronethane 15 (3 x 25 nL). The resin was
dried in vacua (20 C, 20 h) to yield the title resin
(3.8 g). The follow ng polymgr bound conpounds were
repared4| n a sim, I ar .

8 20
A olléh 6@3-@51&&?;%@ ogll Ehlénd/é (%10 ¥ :gt) hﬂ@@é}:@dmﬁuan (400 mL) was cooled

or o- 3- n 4-y i ndol
doSmftio @(ﬂQ)fOBOWpd hethp ddd:l,ueln 9f1a) softion e M@hydro-lﬂ—lsoqmnolme (10,0

)T Ry gk Rt i b ebt 4o, Buceen FARAL AR in vacuo.

TR Tesliie Was shbjeted i ﬁamﬁrmhquéo@&m‘k up pronellubofollowed byas k
was charged wt

h
PupieAtion & @asbﬁh@eqaﬁw w&)ﬂ&c&aﬂl (sai: gty acgtafp/boptagg 1:1) to give
gﬁg} aidvibasiieo £80. 2 mL), tert-butyl
d)lﬁco%rocpldgﬁate gndé)gdry acetonitrile (5 nL). The
m xture was stirred at 80 C for 3 h. After cooling to
ro fe era the resin- fi ed of f and
mﬁafg’ﬂé ﬁ'pﬂ‘r“%;fsg"ceé %rﬁmr?cﬁneas\é\%ﬁ?(ml%&lﬁ{) and dry 30
di chl oronethane (3 x 10 nL). The resin was treated for
20 mnutes_vvlth 8 mL of a 1: 1 mxture of
aB-br(@fediiydie-1 Fiigoqu : fti d contai ni ng
S AR B RG RSt RlcdieW W)
ﬁ‘?‘@éa‘?mﬂ&%&%%@%n 0 H‘g’gﬁ%’gﬁé d??)%?lde)o 'erhe resin was
filtered off and washed with dry dichloromethane. (10

® m) and dry

A 50
ﬁ&dl@hd— gm%tim@ olmds&dmamcramﬁaﬁogs¢m°ndeas dried in
vacuo(OC 20°h) to yield the title resin (1.0 Q).

The follow ng pol ymar bound conmpounds were prepared in

1-yl] propionic
ﬁﬁﬂﬂ&#«ﬁhy@@éﬂﬁﬁhmmhmﬁaﬂd4«mﬂmd&ﬂwMWbdwem¢ﬁln
1-yl ] propionic acid
3-[4-(5-Fluoro-1 Hindol-3-yl)piperidin 1-yl]propionic
acid 3-[4-(6-Chloro-1H

i ndol - 3y1) pi peridin-|-yl]propionic acid 10
Preppration ‘dl)ﬂﬂb éuﬂaﬂ_mﬂdﬂﬁrmiﬁ peridinl-yl]butyric

aci d

Preparation of 4-nitrophenyloxycarbonyloxyethyl polystyren
A 2 L round bottom flask was charged with hydroxyethyl polystyren (62.9 g, 83 mmol,
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-nitropheny! chloroformiate dissolved in dry dichloromethane (400 ml) was
added during 5 minutes. The mixture 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
vacuo (20 °C, 72 h) to yield the title resin (79.6 g).
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-Fl uoro-1Hindol -3-yl ) piperidin-1 yl]butyric

4-[4-(4

acid 4-[4-(5-Chloro-IHindol-3-yl)piperidin-1

yl ]butyric acid

4-[4-(5-Fluoro-1Hindol -3-yl)piperidin-1-yl]butyric
acid 15

4-14-(7-Chloro-1Hindol -3yl )piperidin-1-yl]butyric
acid 5-[4(4-Chloro-1H i ndol “3-yl)piperidin-1

Prifpdritivntod peliymessiuald 75chlofe-3piperidin-4-yl)-1H-indole
Fl'uor o- 1H1 ndol - 3yl') pi peri din-1-yl]pentanoic acid
5-[4-(7-Chloro-I Hindol -3-yl)piperidin-1-yl]pentanoic
A QG? q}Lngu]ld bottom flask was charged w1th 4-nitrophenyloxycarbonyloxyethyl

podigstyten @-,([ 31,94? é&g{qﬂl—)zl?'gglg!f-qﬁ (Yt l;uegylcgrlbgnglpl)f)ellg}nxﬁﬁsj 1?[ indole

!

g 3 amb) B1B6iop ki) G ARG Ao, +-dimetylaminopyridine

(O?BCQ,G'« mlﬁgI) gléd gwﬂimei?pk ﬂohhaund? ﬁoanyd)l l)I'be pn@xmm wiasjstigred HeYaC for
Ol C acCl - - I NdO

T M a‘efé}né IS o RIS oo SR Bl SE Sk ey

d.lgﬂﬁﬁrﬁ‘}?l'[@ mideXd Elpi_sl%nl_,), l&;rgdtca@ 51%118(3 >125 zfimwdﬁy Sichiérothidthane (3

i erid

x e eal)eThe 13éin bwas trayoderoedhd arzsmmL gilamxlmdeewaﬂl a ﬁitte and a three way
3u:ict£0|2]ﬂg @%@ﬁé& gqrt %egllgr\]?@g {a'HI n%ﬂwﬁt%ﬁ ZN}_%;GO mi, ofal:l
m1u8ur% bt &ghﬁl(fb%%ﬁdn% taﬁ§ bﬁ[ﬁoﬁﬁcétﬂ: abRl e@htaiﬂmgimﬂmm (/;.l%, w/w) and

and butanone (10 niL) i boi | 8 H
methétminer(@ 21 Yaywinor usbgn flaw of pifresente agiaie %ﬁ@%’h Captigp: Gpnpration

éﬂﬁg}%ﬂ%ﬁ? }pﬂ% rgﬁﬁ é%? ﬁgﬁ a6l Pﬁ%ﬁ{i v g&%d %ﬂh&? %ﬁbhloromethanc 253

? m2§ &l Bl ghighhaTaldhldrbathiearbhgiafiick® ><sas mn) gid/drytdinhloromethane

‘ude product, which was isolated as th
(3hy 25 mﬂ)J “Phrei reisin 9@ tried- iprvoeusc@ A€, Hxh)do e theditlecesip (3:4,9)-
compound (0.04 g). "HNWR 5 (DVM5O-d6): 2.00-2.25 (m
4H); 2.60 (t, 2H); 2.90 (t, 2H); 2.95-3.10 (m IH);
Tﬁe ﬂc@lb ofiyher tbihd canpdmdsiwerdigiepared 3% a imil H)anng. 90
1H); 7.05 (t, 111); 7.15-7.40 (m 5H); 7.50 (d,
10. 95 (broad s, 1H); 11.05 (s, 1H). M5 nfz: 392

45 ,% ﬁ%ﬂﬁﬁﬁ¢&ﬁlkPﬁMBﬁ conpounds were prepared in a
sim nner

4-Fluoro-3- (plperidin-4~y1)-1H—indolc

5-Chloro-3-(piperidin-4-y!)-1 H-indole

5-Fluoro-3-(piperidin-4-y1)-1H-indole

6-Chloro-3-(piperidin-4-yl)-1H-indole

Preparation of polymer bound 3-[4—(7~chloro-1H~indol-3~y1)piperidin—1—yl]propionic acid
A25mL found bottom flask was charged with polymer bound 7-chloro-3-(piperidin-4-yl)-
1H-indole (1.0 g, 0.98 mmol), triethylamine (80.2 mL), tert-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

dichloromethane (3 x 10 mL). The resin was treated for 20 minutes with 8 mL ofal:1
mixture of dichloromethane and trifluoroacetic acid containing anisole (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), 2 1:1 mixture of
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10 I'b, 5Fluoro-3- I- 3- |-0x0-3,4-dih dro-1H
uinolin-2- | roan-1- | i eridin't I -IH indole,

oxal ate from 5-fl uoro-3-(piperidin-4-yl)-1H indole and
1- (3 bronopropan-1-yl)-3,4-

di hydr oi soqui nol i n-1(2H) -one.' H NVR ( DMSO- d6) :
1.90-2.15 (m 6H); 2.95-3. 1§S(m 7H) 15 3.55-3.60
(m 6H); 6.90 (t, 111); 7.30 (d, 1H

dichl@0methdfe:¢iethylhd)ine (3. 4E ﬂL}SﬁJd(chy dmmloxqmetﬁaxms &do mna) The resin

vogsigtos s ) LR gt etispando by an 1

eridi n-4- -l H indole, hydrochloride 20 from
5-fluoro-3 (p| eridin-4-yl)-1Hindol e and
The following pebyoies boundyeompgungds were preparedmasnnﬂar manner
di hydr oi soqui noli n-1(2R)-one.' H NMR ( DVSO- d6) :
1.55-1.70 (m 2H); 1.70-1.85 (m 2H); 2.05 (d, 211);
3-[2-(30CH o051 H-indoP-Bhyl)pihet Qind ~flfprépibijis a&d40 3 65 (m 6H);

R%'rﬁ?‘o}”ﬂ)&ﬁf “1%’} H%S‘Olrgﬂé’ép’(l’%{‘dlﬁﬁyﬂpﬂg?}%% aé‘gl M 10. ;53?br7028

L 1 25 Ex |
e D e o 24w o i - -

3- [4-(663idnml-IHmdoléfyllWIWHM- -yllimmepionia@eide, hydrochl ori de
30 A mxture of 5-fluoro-3-(piperidinA-yl)-1Hindole
(5.0 g), 1- (3bronopropan-1-yl)-3, 4-

4 (aychilomui A eddoh3 30 )bideridinel ﬁ]buiyrg:)acmd pot assi um

car honat e n diinmethyl fo de (40 nL) was
4‘ﬁ4€(§t@50r8t11§rﬁ¥910hg13’991132ﬁ¢’2 Iy crﬁc ure was cool ed,
ffaldet The resi due was
4%6?(%{12% %@%ﬁﬁ)ggﬁmcbhregan%?lo Irlgl on silicagel (eluent:

_ 4-@t(ﬁyﬁluaﬁ-lf&wbhﬁﬁ'l)pmendﬂmwlwmdﬂﬂd acet at e/ et hanol

g HooC BRI R BE o AL B Lo | ol at e

as the hydrochl oride salt from tetrahydrofuran as a
white cryst alline conpound 1ali:)L 210-212 C 1H
5-[dnt- Clomaoo) Hamdol-3 y pepesidingl -y eﬂ@f%ﬁacl .60 (t, 2H):

3. 20 2 5
5. rg_(ggh%%m %doiﬁs %@g&gﬁ&n(wﬁbﬂ)a“ ggr%(at%{?r e (m05 (H%
5-[HY - Chlobs 1 F-iBB -3yl pitdridinz] -gpentan0ic(asid 1H); 7.50 (d,
1H); 10.55 (broad s, 1M 11.05 (s, I.M M5 mz: 406
(M) .
6-[4-(4-Fluoro-1H-indol-3-yl)piperidin-1-ylfhexanoic acid

6-[4-(4-Chloro-1H-indol-3-yl)piperidin-1-yl]hexanoic acid
6-[4-(5-Fluoro-1H-indol-3-yl)piperidin-1-ylhexanoic acid
6-[4-(6-Chloro-1H-indol-3-yD)piperidin-1-yllhexanoic acid
6-[4-(7-Chloro-1H-indol-3-yDpiperidin-1-yl]hexanoic acid

Preparation of the compounds of the invention

Example 1

1a, 5-Fluoro-3-{1-[2-(2-ox0-3,4-dihydro-2H-quinolin-1-yDethyl[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(1H)-one (0.41 g) and triethylamine (0.75 g) in dimethyl formamide (5



10

i5

20

25

30

The foll ow ng conmpounds were prepared in a simlar
manner 10 2b, S-Fluoro-3- | - 5- 2-0x0-3, 4-dih dro ZH
uinolin-1 - 1 entan-1 - | i eridin-4- 1 indole,
hydrochl ori de from 5-fl uoro-3-(piperidin
4-yl)-1Hiradol e and 1-(5-bronopentan- 1-y| ) -3, 4-
di hydroqui nolin 2(1H)-one. 199-200 C. "H NWR
(DVMSO-d6): 1.30-1.40 (m 2H~#* 1.55-1.60 (m 2H);
mlY-anf b&taﬁ@xée( %%%m%gﬂid ahdbbreflny If_il)ﬁid)h The Bixt{ne, wag mr_l_qegtrated
in mcuo,zqq;i theregigup 7as pypjficd %’Ydl?g‘a ?hmlfrlff’gfa?gﬁi%‘s i"acag%l‘lgn" Sty
artd) 90: 1 &adelpibduct, vfich(was 1§d‘1htsdasthe ’
a"%"ztg%g“%i‘gl?%l %ﬁl, 30 501%88%%%4 1 W o 434 (M '
hydroyhlofide sat fbrh @caer® as b-wigte cgrs@ﬂ@e@ompﬁmd@ NMR

(D%sg? don2.0n- 7 8o 38017 60" ¢] 219); 90 dmy2.95 500 &, 1'1{30'? h6:3.30 (m,
H? £hd g{ o183; 4.B5 ﬁ?l]ﬂﬁlﬁ@()‘(t yH) 705 {ty EHOV 854 (m, SH); 7.50 (d, 1HD);

rono .
lo&ﬁr(pmaéquﬂgbllﬁ)mﬁﬁ( iﬂ¥ 168 én/Z M2 B4 1H NVR
(DMBO-d6): 1.95-2.15 (m 611); 2.60 (t, 2H); 2.90 (t,
2H); 2.95-3.15 (3H); 3.15-3.20 (m 2H); 3.55 (d, 2H);
Thafaﬁowmgc@uppumWemg@ecmamlarmm7 30 (m 4H);
7.35 (d, 11-1); 7.75 (s, 1H), 11.30 (broad s, 1H);
11.15 (s, 25 1H). MBS nfz: 422 (M), 188. 2d,

1625 PU o B-Bt-[3-{1-br0-24 0N IPo- BHubn olin &~ Appropiineicyljpipdridin-4-yl)-1H-

butan-1t- T T eridin-4- T -1H 1ndole, hydrochloride
indale roxdlaéch| or o- 3- (pi peridin-4 yl)-1Hiradol e and

ﬁ"O&lilﬁ br(?—g%gﬁ)teﬁ J%%lb-éz;{%n old Qnd 1- 53-brom0fr08an-1 I—Yl)~3 A

fif)olintl @E)-bné Hmmﬂmso 1)70.99-81F (@mOHX395-3.15 (m, TH);

3@&’@
3.55- @.goimﬁ}é i 903@ 1}1)27 23 ({ pi) Zf%c)l d§1§? 5540‘(1 4@%4}1)77 45-7.50 (m,

{ Msﬁ;/ﬂ;a c(m&)lnss? 20-7.30 (m
1}9 79@@’ 50 %OS% lﬂb-l) .75 (0(3 1H); 10.05 (broat(JI S,
11. 10(s 1H) lvsmz 436(M—|+) 26 2e,

méolgligﬂayciidrnieperl di n- 4- yl) 1H i ndoI e Z\nd

s iyl br%{?’ UGS S B R
aiffABEbdife Jleneogl(%%/]}vzaﬁmo&iﬁl 1555;17%{511,(5211) 2.701,85 (m, 2H);
2.05 65 2F; 2. mrzn)zs A b5 S0 15 (e B0- 365 (o em); 690, TH 7.20 6,
{E); 7.30 (d, 1H); 7.30-7.40 (m, 2H); 7.40-7.55 (m, 20); 7.90 (d, 1H); 10.75 (broad s, LH);
11.05 (s, 1E). MS m/z: 420 (MH).

Example 2 '

2a, 5-Fluoro-3-{1-[3-(2-0xo0-3,4-dihydro-2H-quinolin-I -yl)propan-1-yljpiperidin-4-yl}-1H-

indole, hydrochloride

A mixture of 5-fluoro-3-(piperidin-4-y1)-1H-indole (5.0 g), 1-(3-bromopropan-1-yl)-3,4~
dihydroquinolin-2(1H)-one (7.7 g} and potassium carbonate (7.0 g) in dimethyl formamide
(40 mL) was beated 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
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3.10 (m 411); 3.10-3.25 (m 111); 3.55 (d, 211); 3.90

(t, 211); 7.00 (t, 111); 7.05 (d, 111); 7.15 (d, 1M

7.20-7.30 (m 311); 7.40 (d, 1H); 7.75 (s, 1R);11.20

(broad s, 111);11.15 (s, 111). M5 niz: 450 (M), 299.

10 2f, 7 Chloro-3- |- 4- 2-0x0-3,4-dih dro-211

U|noI|nI | butan-1I- 1|er|d|n4 IH-|ndoIe

hydr ochl ori de from 7-chor o- 3¢ 5(p| peridin-4-yl)-
aobﬁ&oﬁonoxaémb}amhﬂzhcamxwﬁnbm D) W giv@thé product as an orange oil (9.1 g).

Thsagpu 1 of G ) eyt os i fydgectiqae i fom

2@11 NMR (DMSO-
te%a]@@f%ﬁ.x%é a% %]bvhgt% %)ystaﬂ@%oﬁnbouxﬁ](lx 2} MP Qltﬁ—tllz H (D

21
dd:. DO5-2.20 §my( GRY); zﬁﬂ)(t, 2?1),1%9@7@321{)( %1954§119)(m ?aH%o”’ 13 %ff

%%%Iﬁ%%a&g;ﬁ) BB, g 00 i 4§87 MRy lremsy. 7157.40 G, 1H);

7.90 a1, A} 10.95 (peoad ax BE); 1145 (3, IHDLtMﬂmlz 41)6|(1\/E‘H)d| n-4- |
-1Hindol e, hydrochloride 20 from
5-fluoro-3-(piperidin-4-yl)-I1Hindole and

foﬁoi H%E)ﬁﬁ}is]wéféi)fc%a&d% Dyighiar Rlher 4-
enzoxa I N

411) - one 83-92 C. "H NWR (DVMSO ds):
160170(m 211); 175185 (m 211) 2.00-2.20 (m
. 2. " ;3. 0. 201

17 'elgg'l;l‘)4- /

leoﬂﬁh)Zirdcﬁ;lc{riﬂe 111) 7.20 (s, 1H); 7. 25 (d, I'H;

frém%?ﬂéq;—o i 111 1)-%%0%0' 2%265(; 10';‘11%‘?%%@%0' 5
d@ﬁ&h%@ %(152%@)?(1@)&993;060@' H NMR (DMSO-dg): 1.30-1.40 (o, 2H);

nzo ira-4 butan-1- |

1869160 ok, (28001 €0- 1 18pdmo 2Hicr- 042 15 (dtl); 2.55 (t 2H), 2.85 (t , 2H); 2.95-

ST SR AT 00

(,Q%h}/ga @,@Lm Hf 256 (d, NP 2L22Pdbo s, JLH}I;INIOR(S 1H). MS m/z: 434
O-d6): 1.60-1.70 (in, 211); 1.75-1.85 30 (m

(121111?) 2. 05 2.15 (m 4H); 3.00-3.15 (m 511); 3.55 (d,

211); 3.95 (t, 211); 4.65 (s, 211); 7.00-7.10 (m

411]; 7.20 (s, 111); 7.25 (d, il): 7.40 (d, 111)

2(; 5-Chlba)-3- {Iqse(tz—oécmsgad@ydmizﬁymwwww‘ﬂ}'m

E? 91:;'{25%?{ 2 , 204. 27 Exanple 3 3a, S Fluoro-3- 1-

"'0_' s Gl dih dro-2H uinolin-1 - 1ro an-1- | -3,

£ -BhigfoR3 LperiAAN IR A-liole dnd(Fromienprapeat layly-3,4-
dihydroquinolin-2(1H)-one. Mp 142-146 °C. "H NMR (DMSO-de): 1.95-2.15 (m, 6H); 2.60
(t, 2H); 2.90 (¢, 2H); 2.95-3.15 (3H); 3.15-3.20 (m, 2H); 3.55 (d, 2H); 3.95 (t, 2H); 7.00-
7.10 (o, 2H); 7.20-7.30 (m, 4H); 7.35 (4, 1H); 7.75 (s, 1H), 11.30 (broad s, 1H); 11.15 (s,
1H). MS m/z: 422 (MH+), 188.

2d, 5-Chloro-3-{1-[4-(2-oxo-3,4-dihydro-2H-quinolin-1 -yl)butan-1-yl]piperidin-4-yl}-1H-

indole, hydrochloride

from 5-chloro-3-(piperidin-4-yl)-1H-indole and 1-(4-bromobutan- 1-y1)-3,4-
dihydroquinolin-2(1H)-one. Mp 229-231 °C. 1 NMR (DMSO-dg): 1.55-1.65 (m, 2H);
1.70-1.80 (m, 2H); 2.00-2.15 (m, 4FD); 2.55 (t, 2H); 2.85 (¢, 2H); 2.95-3.15 (m, 5H); 2.55 (4,
2H); 3.95 (, 2H); 7.00 (t, 1H); 7.05 (d, 1H); 7.15 (d, 1H); 7.20-7.30 (m, 3H); 7.40 (d, 1H);
7.75 (s, 1H); 10.05 (broad s, 1H); 11.10 (5, 1H). MS m/z: 436 (MIH).
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5 A mxture of 5-fluoro-3-(3,6-di hydro-2H
pyridin.-4-yl)-1H indole (3.0 g) and potassi um
carbonate (6.2 g) in butanone (250 nL) was heated
until reflux tenperature followed by the addition of
1- (3- bromopropan- 1-yl)-3, 4-di hydroqui nolin-2(lH)-one
(5.0 g) in butanone (50 nl). The resulting m xture
was boiled under reflux for 40 h, filtered and

ZeC@-ﬂIkﬁﬁb-Bé\Ueﬁ (2008 iy drd-2H-giinolihé-ypaitetué yifpiperidin-4-yl)-1H-
ur|f|ed y flash chromatography on silicagel (eluent:

‘”¢#ﬁ@w" Qﬁéfate/trlethylan1ne 100:5) to give the

fich Y 4B10RS- A pbriithi- btmeiﬁdaé yisd BA3-bibasbpbhitanni-yl)-3,4-

it gﬁg{&&, M. TR (DMIS o TR i 3

i @%ﬁfpﬁg @ﬁgﬁxﬁ 1?&?5@%"%9%2 1>é‘6{inl %\I/SR;‘(Z%Q@% ks (ie2); 2.95-

2.0 @8 ADPS100252H, 179, 555 (4 2R90 (&.275; 1,80 (1R 7954 15); 7.15

@ty 7%-7 g&g 3&{)@@%&& 1{13073?56&9ng H@gomgﬁ)ﬁmzﬁ) 15 (s, 1HD).

M?n:l'é 7.35-7.45 (m 1H); 7.50-7.60
50 (s 1H) VB mz: 404 (MH+), 218. The
follomnng conpounds wer e prepared in a S|n1lar manner

mdalbl-hyaﬁiﬁm;mb drochl or - |de from

e o Mﬂw*
cg 2 ’-0 6 m,
L i, 28565226 (s WL 495, 0280 BP 2 S5 ég%?@ 355 @

ok o, 3853 et o 519, 8,100, oo B,

1173(4@; TEDf M F/z: U35, (MEH5289. 65 (m 2H); 10.70 (broad
1Hj; 11.50 (s, 1H). M5 miz: 418 (MH+), 231. 3c,
SFIuor03 1- 5- 2-0x0-3,4-dih dro ZH uinolin-I- 1

_%gtﬁl?tg}lo—i 1‘] e 3—'(.@—096 B AusydbtarRy, Ui gt byl b dn Bl Biperidin-4-

arattc oSU 11 OITl

yﬂ-lﬂiudule Budt@shordiehydr o- 2H- pyri di n-4-yl) - 1Hi ndol e and

(Sggggrg entr%ﬁ'%ﬁﬂl %"B%%@ daqsdwa lgrgiﬁ%ﬂuﬂ %i hib(ﬁlg)@e-ZHul 4-

béﬂzoxaz&lg.(hﬂ)-ohe?ﬁ (83r922=iﬂ) THNMR (DMSQ—H);), 15071570(@1 281 1.75-1.85

(a2 IR0 22 AED: B 515 G SFR: 3 574 SRsesthipaD; 885 € 28; 6.90
(tZ'{:%) 7%)0 0{7&%,0%(‘9 7.05: gb (n, 31@%@0 @ﬂl}g 7 %)(d, 7}{5!;5' B(On'i 40 (m, 1H),

76K ) 21545 Boraadbs, dHZ} 11.05 (s, 1H). MS iz 422 (MI—I+), S

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

© benzoxazin-3(4H)-one. Mp 222-224 °C. 11 NMR (DMSO-dg): 1.60-1.70 (m, 2H); 1.75-1.85

(m, 2H); 2.05-2.15 (m, 4H); 3.00-3.15 (m, SH); 3.55 (d, 2H); 3.95 (t, 2H); 4.65 (s, 2H);
7.00-7.10 (m, 4H); 7.20 (s, 1E); 7.25 (d, 1H); 7.40 (d, 1H); 7.75 (s, 1H); 10.30 (broad s,
1H); 11.15 (s, 1H). MS m/z: 438 (MH#), 291, 204.
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4, 5-Fluoro-3- 1- 4- 2-0x0-3,4-dih dro-2H wuinolin-I-
1 butan-1- | i eridind4- | -IH indole, h drochloride A
m xture of
5-fluoro-3-{1-[4-(2-o0xo- 3, 4-di hydr o- ZFLqU|noI|n 1
yl)butan 1-y1]-3, 6- di hydro-2H pyridin-4-yl)-IHindole
(3.5 g), ethanol (100 ni), §$t|c acid (100 M) and
1o platinumoxide (0.4 g wa$’'shaken under 3 atmfor
Ei&mple3The mixture was filtered, evaporated in vacuo to
about a 100 ni, which subsequently was poured onto ice
and added agqueous ammoni a to basic pH The aqueous
3R BBRMRS- BB IAGLEY, Mk Lyl ,6&crhjhezéro—2H~
I ne, [

Eﬁﬁ@é@%ﬁ&i@ﬁgédgﬂaﬁhﬁiated in vacuo. The residue was

Apg urif gs il ?_g]?‘ gﬁ%éﬁ%&ﬁ@ﬁ%ﬁa@? 1?1' 1{:1%&3%(2 g% ﬁlgli)%iﬂssmm
cabortee (aroghua bufadote @50 nﬂ'J) evab hedte! wisihpeium dempesature followed by the
S et L o P S 4o o

bbi 1é'zﬁmh &%ﬂ(uk tb 16 ﬁltaxecmxd]coasentrated in
) Tﬁér%ﬁ%ﬂ%&s n% e r H)

v&ﬂdﬂe)ﬂ a1 %) IBheesidug wps mm)ﬁed By @)ssh( @IOIQWET&@J}QZSI seﬁcaggh (Sflycnt ethyl

ae,etaggéfh%mfﬁ%e 1 9@_”5990% g%th% 'g!?uﬂi %ohﬁ(f7w§1gh é«%lhzed from

teh%hﬁﬁ?ﬁ@&/&tﬁyl al:bl)a.?e P il zcomgdOnd WhbHgolaRd 3$ theozalate salt from

5 5-F - met °
L e YL B 0 5530 B
N&%Rgb Sd‘gg/ ?95@‘@ o) @5@@‘32}})' ons ¢, quz smmm)g 346 (t, 2H);

I'n mne and ‘di net hyl

30815 s, VR ksp(s,aﬂ)zszgfsz@t,m)r 6106&%&1)1@95—%5&%2&1) 8&50‘# é%gn 3 H);

7%%|%§3‘1lﬁ9’oﬁ‘b 215—%?&1@? %@111[1%;% I?;n %mfz] pl perl d? 218 4-yl

)-1Hindole (4.9 in dinmethyl formam de (50 ni).
The resulting n1xture was stirred at roomtenperature

| Tﬂngfolwmgﬁomnom@w@meweM@ FHBRf a sol ution

of methyl iodide (2.0 g) in dinmethyl formaniide (15
m.) at a tenperature of 22-27 C. The resulti 19 m xture
IvQS- Ftdro13efd - ph-(228n0C3, #-oihydrcn2 Bgainofivn rJ(’m?uWrb}’ Beb-difgydro-2H-

p;lg n_me&gm%oﬂamxtrac ed wth ethyl acetate, and

pHhases were washed with brine,

o] $9bMISOhE- @ﬁm@gﬂq@mu@g _iFnindatermd 1Tderagobuamnstier)-3,4-
d&fyﬁf&éﬁﬂﬁfb&fﬁih@é & Dy, 1A HABRERASSRNY 135-1.65 (m, 26); 1.80
GALEASS IEPER L 4 e0g iRy o fusacs
1H); 3.75 (d, 1H); 3.90-4.00 (m, 350); 6 10 (s, 1); 6.95-7.05 (m, SH); 7.15 (4, 1H); 7.20-

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 (MEH+), 231.

3¢, 5-Fluoro-3-{1-[5 -(2-0x0-3,4-dihydro-2H-quinolin-1 —yl)pentan-1-yl]-3,6-dihydro-2H-

pyridin-4-yl}-1H-indole, oxalate

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. ' NMR (DMSO-dg): 1.35 (1, 2H); 1.55 (¢,
2H); 1.75 (t, 2H); 2.55 (t, 2H); 2.75 (s, 2H); 2.85 (¢, 2H); 3.10 ¢, 2H); 3.35 (s, 2H); 3.80 (s,
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conmpound was isolated as the oxal ate salt from acetone
as a white crystalline conpound (0.6 g). M 188-189
-C. 1H NW\R (DMSO-d6): 1.85-2.05 (m 41-1); 2.10 (d,
2H); 2.55 (t, 5 2H); 2.90 (t, 2H); 2.95-3.05 (m 3H);
3.10 (t, 2HJ; 3.50 (d, 2H); 3.75 (s, 3H); 3.95 (t,
2H); 6.95-7.05 (m 2H); 7.15-7.30 (m 4H); 7.35-7.45
(m 2H). M5 miz: 420 (M4+), 488. The fol | owi ng
216 B190YH AST) & 1 ®(sp1TED élQéd 5r(rg 2ED);f. 1560d, Ny A€0-7130 G 21D; 7.40-

-Fl uoro -1 d
7 5 451 180 75577 U85 1150 G 5y SR MR MRl
hydrochl ori de from 5-fl uoro- 3-
f1-[4-(2-0x0-3, 4-di hydro--2Hquinolin-I|-yl)butan-1-yl}
Egamppleiddi n- 4-yl }- 1H indole and nethyl iodide. M
177-179 C. 1H NWR (DVMSO-d6): 1.55-1.65 (m 2H);1.75-
1.85 (m 2H); 2.00-2.15 (m 4H); 2.55 (t, 2H); 2.90
4, %Fluaéﬂgg;q@%gﬁoﬁ,& t(ékﬁggdéw gg&(a&ﬁ-l(z Jel_iébuﬂi;i)l:[)él]}?g@ldiif-b‘f(ﬁ} -1H-
m
ingo n’Wﬂr@WW H: 7.35-7.45 (m 1H): 7.55 (d, 1H):

A]r&?cﬁg &PS ﬁﬁslis {ﬂ-?){z-é\@ Myﬂﬁﬂzlwq&mbhnﬁ@l)bhtan-luf/l}ﬁ-ﬂ-
or o-. - OX0- dih dro-2H uinolin-|-
dJﬂzy@atHﬁpyndln433(1} -4 H-igdlole 5 2B pﬂlan@.(m%nL) acefiq aoii AP mi) and

ﬁ%(r%t gﬁ?% (8%5’ &5)}%’% gk q&@'q %té} é)ﬁlqh. The mixture was filtered,

@dpbﬁtadau vhcipl tb aBou@ ad 0yl Whﬂ:H—sulmpqﬁmh’ﬂy whs pbired biiindest and added
aqé;lgg@b%;gomg [rtq;) mas%epj{) h@e églgepﬁs é > w%le)g@% DNtE(e]thyl éﬁ)tate and the
%Fﬁﬁ%ﬂ?[’%gmé Hii%s%%ere%vagﬁed(ﬁth l?rliﬁe( dﬁed@}f)léﬁ),;),%ﬁﬁ conoéni®ted in

21-1) (s
vabolThe 185188c Wes puzifled by fiagh ¢hromatpgraply/ qmﬂg@gel](p})ucnt ethyl

seprfgipifapifh 166 t Gietnt Gy plbunghyeH ] i Romblup was

isbMidd-ab the hydddchidEXa Rilt ol eﬂ:@d adfdteiay DwBite drystd@lincotaptind (2.0 g).
Mp 56313 0 S VR DASQ- gl 5o isr @ s 175-1.bs Gl A 20-2.20

. 1H);
Aoty 20 LB REPH 2 3 o) s . B Oy
780, TH);et. b7 30i(med R 780r.40 méﬂaeaﬁ%ﬁl,&m,. 10.55¢ rqadﬁ, H);11-05

%fﬁ%&gé}re f%b(h_gw&&?%oiluesgddl tion of a solution of

|squ|noI|n 2-yl)propan-1-one (3.5 g) in butanone (60
m.). The m xture was boiled under reflux for 30 h

 Examplaied by the addition of an additional anount of

3-chl oro-1-(3, 4-di hydro-

5a, 5-Fluoro-I-methyl-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1 -yl ]p'iperidin-
4-pl}-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-yljpiperidin-4-yl} -1H-indole (4.9 g) in dimethyl
formamide (50 mL). The resulting mixture was stirred at room temperature for 25 min
followed by the addition of a solution of methyl jodide (2.0 g) in dimethy} 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 extracted with ethyl acetate, and the combined

organic phases were washed with brine, dried (MgS04) and concenfrated in vacuo. The
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1H i soqui nolin 2-yl)propan-1-one (2.0 g) and

triethylamne (1.6 nL) in tetrahydrof Iran (50 nl).

The resulting m xture was boil ed under reflux for an

additional 12 h. The m xture was 5 cooled, filtered

and concentrated in vacuo. The residue was purified by

flash chromatography on silicagel (eluent: ethyl

acetate/ ethanol I triethyl am e 100: 4: 4) to give the
crisdeyiduRt R Grified b flasd d;mommemobmmgdqelamdetbﬁ t he

oxal ate salt from acetone as ﬂ white stal l. 4 g). The title
acelevalicpieas TpipEngpe S0 ST PO PEREhEH ©
co%;pggnc% Wasi élilf)ed a@thg %xalgte]sgit ﬁEﬁn a@hne ab BPhild crystalBdy compound

- 90- 3.
(06ck). pi)188189 307‘@1 MR Qlls[I):"O—dg) aé?fg,os fm g@aﬁg 10 fﬁ ggﬁ,(%?s (t,

2 50, i 5305 T 5D 4 o fiph o0 @ e T BB S, 280
6.4} (m23); 7Tiser. 3@3{d1 GIBNNE 35 TS 2ETNAES pv B30 @, 188,

simlar manner 15
7- Chl or o- 3- L1 L3- (3 4 di hy_dro-IHisoquinolin 2

g’wﬁé LpirBe i Aiffiar t¥dnner JH- i ndol e,
T‘%%roc or| e7-1£r | oro-3- (pi peridind-yl)-IH ndole
and3brorm| (34d|hydro|H-|squ|noI|n2
[ -1 - : H 0B 2

4§z}$§1€?f§zd6é ﬁjwo&wndes 55- 3. 65 (m 21) 3 65 3.75 (;n
ZH)

T-21). 20 4.75 (s,

s 5500108 i Giao 37 m}fe@-Zfrmmgbn%ﬂ)pa%-ﬁavlﬁlm%ﬁ eyl -1
indd1e26d &%tbgl flo?ide &ﬁﬁﬁﬁgﬂ@%ﬁ@ﬁt&@%@d&q 55-1.65 (m, 2H); 1.75-

or o- h dro-2H “uinalin

1.8% GAXIEDRD0-2LLS (m,i4FDy 2.65 (5 2); 12901 23 %Rsi-3.15 m:., SH): 3.55 (d, 25D);

s S50 B BT RA PLF A AT bz
11%) %75 lltetgféﬁ!y 11. qogema@s i} me?rn@ 430HMIAB. ( DVSO- d6) :

2.20 (m 61-1); 2.60-2.75 (m
4H) 295315(m 5H): 3.55 (d, 211). 3.70 (t. 2R):

3.7 (492 o34 Wihydro T B Finolrl Y-y )Busth-1-yl]-3,6-
Mz 436 (VHF), 303.
dlﬁﬁi?ﬁﬁﬂpjﬂ&dlﬂ ﬂyl}-SHﬁhdtde o:v@laté_l_ 4- 3 4-dih dro | H=i so

frpmdotteots Sn{ i e-o Bttt Rttt I 6 dibydro 27
'4%(1§ ?IH%&Q?% ﬁg(l% m“ﬂ@%%&l,sff FA BYMR EDMESOrde): 0.90 (t,
315);@ 2010 (i 25 hS5- Ly, PO Gl bRy e ey, 2.79)s, 2,
2.85 (t, 2H); 3.10 (t, 2H); 3.35 (5, 2H); 3.80 (s, 2H); 3.95 (1, 2H); 4.15 (1, 2H); 6.10 (s, 1H);
6.95-7.05 (m, 2H); 7.15 (d, 1H); 7.20-7.30 (m, 2E); 7.50-7.55 (10, 1); 7.55-7.70 (m, 2H).
MS m/z: 474 (ME#), 231.

. Example 6

6a, 5-Fluoro-3-{1-{3-(3,4-dihydro-1 H-isoquinolin-2-yl)-3 -oxopropan-1-yl]piperidin-4-yl}-

1H-indole, oxalate

A mixture of 5-fluoro-3~(piperidin-4-yl)-1H-indole (3.0 g), butanone (200 mL),
tetrahydrofuran (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-
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(7.6 m) was heated until reflux tenperature foll owed
by the addition of a solution of 4 (14.6 g) in
but anone (50 nL). The m xture was boil ed under refl ux
for 2 h, filtered hot and concentrated in vacua. The
residue 10 was purified by flash chromat ography on
silicagel (eluent: ethyl aceé(gt e/ et hanol /tri et hyl am ne
. 100:5:5) to give the crude product. The title conpound
isqginolinFoylpreppnak-onte3.5 g)de bbfa:s@ef(ﬁ%miéﬂfhplmm weshodled ander

PR A M e MBSl s R S M

1H.—1385u1ﬂ611195~y®m0pﬂM1-on3 (20 gﬁ ﬁnd ttidthylaminedQ.q(1gL) Etilt&&ahydroﬁlran (50

mé) g‘ge res1 gm oo ‘g%s(l?ﬂﬂegug%ﬁ'eﬂug or %Im?p&l 12/ tg‘be ](l’)éxt‘llre was

co%lea 1ﬁ-liere(§1an&o§1§enugtealrl Yacub.: ‘ﬁﬁ r@m&ﬁe v(r@(puﬁﬁ%% 1])3/ E[as}lg 25 20

ch(csnalqa“}phm mczageuzmerthgayl acete@/eﬂanalfq;b@y@m 0:481) to give the
()S:%u%a ﬁglﬁ ltllﬂe%f)mgoén%vg 1 Az'it&?asuth Jfaéeg%g lt trom race:et%%e as a white

Cr@tzfﬂnwomﬁbuﬁg {47 gﬁil\/fjpﬂiéiyﬂw °IIH|-H[ MG)M%D&QD 1.95(q, 2H); 2.05-
2. Pl DA 86 T 0 B 08 o dmng e T i e 41 3 55 (g, 2m;
3-ARAGIA)on. 69f(s 3 2088! Albh %no eﬁ%%&% 0% &ﬂnﬁﬁﬁsdﬂ @g 91212'# 30-

i soqui'hol I n-2-yl Ybuta I’h but'an
7‘(@@:@ 740 ed, Ay LneS @BEH)DMSE& é@ﬁj@ﬂ{ﬂa%ux for 6 h.
The resulting mxture was filtered and concentrated
in vacua. The residue was purified by flash
The Holiowih g g8 pbundovasrbpatadta sinti®lrwemher et hy
acetate/ethanol/triethylam ne 100:4:4) to give the
crude product. The title conpound was isolated as the

SRR 4y1)-

JHmdolz,th)drocMcﬁﬁdel 75 (m 211) 1. 90 (s 30 211) 2.00 -

S5 iy gt s 1 5 Brgher g ¢ g 1 gpinotins-

:{)ﬁapaﬂ-lﬂxfb) 'H ¥MVI0 (I0MSOUSH) 05-2 2@%11( :dH) 280, 078[%02 95 851.2H);

511 111
20 &zs)iiﬁ)z 3@3854?(m%3) %é% 53'2(11‘2%% @7@&113,2\;;&) 4.65 (s, 1.2H);

I 3 n I
475(531%{)37@({’%}{) 745%%3@{@}% orl eﬂ!gj Eoﬁgs(%rgﬁg?gﬁéc} 306,
1THp.i MBin/m 43200MIA+Hy 2Ry dri de (0.94 g) in tetrahydrofuran

(40 m.) was stirred at 5 C followed by the addition

of concentrated sul phuric acid (1.2 g) in

6¢,t RCRBRY.GLGL ML @NY-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yljpiperidin-4-yl}- 1 H-

indole, hydrochloridefrom 5-chloro-3-(piperidin-4-yl)-1H-indole and 4-chloro-1-(3,4-

dihydro-2H-quinolin-1-yl)butan-1-one. Mp 158-162 °C."H NMR (DMSO-dg): 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 (t,
2H); 7.05-7.25 (m, 6H); 7.40 (d, 1H); 7.75 (s, 1H); 10.45 (broad s, 1H); 11.15 (s, 1tH). MS
m/z: 436 (MH+), 303.
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(20 mL). The m xture was stirred at 7 Cfor 60 mn
foll owed by the addition of 5-fluoro-3-
{I-[3-(2-0xo0-3, 4-di hydro- 2H
qui noun-1-yl ) propan-1-yl ] pi peridin-4-yl}4H indole (2.0
g) in tetrahydrofuran (60 nL). The resulting m xture
was stirred at 5 C for 60 n1$#follomed lo by standard
wor k up. The residue was purified by flash
Extupledit ogr aphy on silicagel (eluent: ethyl acetate)
to give the crude product as a colourless oil. The
title conpound was isolated as the dihydrochioride

7. St huodd LY Yl 3, ARt LH-asdgRinokn- W)%ombgtmnal—y il miperidin-4-yl}-1H-
conmpound (1.0 g). M 230-236 C. "H NVR (DVSO d6) :
indol@5 (t, 21-1); 2.00-2.30 (m 4H); 2.75 (t, 21-1);

i g, B Mo i 0,

te(rﬂhydfd:ﬂhu:an'(Z((KDmm md:MnoF(E 0 mﬂq)t potaasgum mdgb lﬁtnethy?amme

(6D figs gga(t?i%ui ie]lf;l&’ eyl Sut (dg%@é a%tgg&f’ dlution of 4-

cm&lolp@ mmumnﬁzm)e@maebner(ms ) mthlona(ﬁQeﬂL) The
20 9b, uor o- 3- dih dro-2H u al i n- Tﬂeremdue
mbﬂmnvas bolled urder mﬂr\lx ior 2h, ﬂlelreﬁé'&teandc?ﬂ“ 4t B‘%ﬁ”"

| 1-yl)b
Ay i 1
adHMR:/ ét@ﬂiﬂﬁﬁiﬁﬁhylaﬂmﬁﬂ 00s5; 5) mgmp the. Csuleprgi}lc( rhbe sitlp conpeymd was

1sg]|a§ed as tlggﬁrgze lgage %rﬂp ei}ggl acegati%s é%%e (El%sta%ﬁ? éoxép%@ldggb (gg Mp 146-
ugé*) fl _MEU)dé) 485@51 ﬁ)b(r@fﬂl?%l 76158 (60, TH){ n85-3.93 in, 2HD;
200022 2046 260, 2.35:45 T, JE e 0 oy T4 275 (5.5 2.80-3.00

@ ) 205}'S H & 2508 60 (M h; 4 77 6, 0880, GaSh98 1Ry BED:I7:109.20 (m, SHD);

725 i, 1ol 80-7. B0(unli 1) EHso T S w20 (M), 203
5-fluoro-3-{l-[5-(2-0x0-3, 4-di hydro-2H quinolin-1-yl)p
entan-1-yl ] piperidin-4-yl}- IHindole. M 155-158 C

E?'ﬁ?? MRy (DMBSO-d6) : 1.30-145 (m 211); 1.65 (s, 2H);

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, 411); 3.55 33

84( E:’gzjorai-ggﬁ?cé 4 %{Z&%—ﬁ pogngl" -2 %«4—3}0%%1 §l];9t9ev(uf_zaz-4—yl}—]H

40— (T IH);
#le’S (broad s, 1H; 11.05 (s, 1H) VG mz 420 (I\/H+)

;ZISZWPT 5%@‘:’%%@&“@1{‘ 4'@-11?1'5“1?1%8 E? g e, (}’%#:n dro I or |)cfle1 d
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 (15.2 g) in butanone
(80 mL). The mixture 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/cthanol/triethylamine 100:4:4) to give the crude product. The title
compound was isolated as the free base from acefone as a white crystalline compound (0.6
g). Mp 172-175 °C. IH NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.65-1.75 (m, 2H); 1.90 (s,
2H); 2.00 (q, 2¥); 2.30 (q, 2H); 2.40 (g, 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, SH); 7.35 (d, 1H);
7.55 (s, 1H); 11.00 (s, 1H). MS m/z: 436 (M), 202.
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from

5-chl oro-3-{1-[3-(2-0x0-3, 4-di hydro-2H quinolin-1-yl)p
ropan-|-yl]piperidiri-4-yl}- 1Hindole. M 201-204 C
"H NVR (DMSO-d6): 1.95 (t, 2H); 2.00-2.25 (m 6H);
2.75 (t, 211); 3.00-3.20 (m 5H); 3.30 (t, 2H); 3.40
(t, 2H); 3.55 (d, 2H); 6. 40§£roads) 6.65 (s, 1H);
6.85 (s, 1H); 6.95 (d, 111) 00-7.10 (m 2H); 7.20
Exagple®) : 7.40 (d, 1H); 7.75 (s, 1H);10.85 10 (broad s,
1H); 11.20 (s, 1H). M5 rn/z: 408 (MH#), 275. e,
5-Chloro-3- 1- 4- 3,4-dih dro-2H uinolin-1- butan-I- |
94, S isHor3- f’r]“—[.? A 4dinndlol 2 quzfid)lhz thhpropae 15 fpiperidin-4-yl}-1H-indole,
5- Chl oro-3-{1I-T4-(2-oxo- 3, 4-di hydro-2H quinolin-1

dik 1-yl ] piperidin-4-yl}-1H 15 indole. M

% s%eﬂséﬁﬂ é%%%idzd\hﬁ%ﬂ@ﬁ%&ﬁi\s (. 3):21 g? tétxa]:%&fohuaﬁ- g@%ﬂ) Vs stirred

at 3HC folo@sd By @ addifion b qon&x:@@te@gulphm}c aclyl G52 g)in teg:q;lydroﬁlran

o SBEE S 358 RSG5

{1@ r(zldsbora Mﬂlg&dm Q@aislin-151)prophh- 12ﬁ]1ﬁ§end]ﬂ=l}-.y1}l\/ﬁrﬂiﬁdble (20¢g)
188. 20 9X 5-Chl oro-.3-

m&t@hzqiwﬁua% €0 riaL) The rrepifing puxtpregyasatiprad at 3 ‘F for 60 min followed

00T, T SYACET ALLGE o B hntoprapty o ificage] cnent

etipgd rabaﬁteltoy@ir@ﬁhp erude proddetyas b co]bblrlessd)dl Ehe tile dhipoadwes 1solated

as Fhe by drogR O Sl por gy e ap 7 ptg S STl e fibind (1.0 g).

g 280-268 °C2H NMR %5M% (1n95 @ FﬁH) @ 082 305(m, 4H); 2. ?5(@321—5352 95-

; 6.80 d s 111
{m 259 35005 280 34, 250 755 (6 SFRRpS cbrqai‘széﬁ@,@ e s, TED;

% %8)0((%}4@._% lglui?luﬁj 32"4&%&}5&. Aol |4%q?ﬂ 1§; 7.50 ¢, 1HD); 10.95

hnﬁam]]{) 11105ds,i1@) rM8-m/b: 39PHMERORES.  chl ori de 30 from
7-cbloro-3-{1-[4-(2-oxa-3,4-di hydro-2Hquinolin-1-yl)b
utau 1 yl]piperidin-4-y1}-1H indole. M 214-219 C 'H

THIMB16FMRCo ﬁﬁbundkvﬁa@e%ﬁpar@ﬁnaﬁn@l@réaﬁ&r(m 2H); 1.95
(s, 2H: 15-2.30 (xi, 2H): 2.70

(s, 2H); 2.95-3.15 (m 5H); 3.35 (s, 4H); 3.55 (d, 34

ﬁgansl -{_Izﬁ& m@ts%l] _18%indole,

dzﬂMradlﬂor&ﬂe(broad s, 1H): 11.30 (s, 1H. M mz: 42
b3 - o S R el e -7
ind@oldHvib 2991282 odi Yy HHBE HIISIO&): 1.65 (s, 2H); 1.80-1.90 (m, 2H); 1.95 (s, 2H);
2.05 (d, 2H); 2.20 (q, 2H); 2.65-2.80 (m, 2H); 2.95-3.25 (m, 4H); 3.15-3.25 (m, 1H); 335
(s, 4HD); 3.55 (d, 2H); 4.65 (broad s); 5.55-6.95 (m, 3H); 7.00 (s, 1E); 7.10 (s, 1H); 7.20 (s,
1H); 7.30-7.40 (m, 1H); 7.55 (d, 1H); 11.75 (broad s, LH); 11.05 (s, 1H). MS m/z: 406
(ME+), 274.

9¢, 5-Fluoro-3-{1-[5-(3,4-dilkydro-2H-quinolin-1-yl)pentan-1-yljpiperidin-4-yl}-1H-indole,

dihydrochloride

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

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, SH); 3.35 (s, 4H); 3.55
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from5-fluoro-1 -nethyl-3- {

1-[3-(2-o0xo0-3, 4-di hydro-2H qui nolin-1 -yl ) propan-| -

yl ] pi peridin--4-yl}-1Hindole. M 202-206 C. 'H NWR

(DMSO-d6): 1.85-1.95 (m 2H); 2.00-2.10 (m 411);

2.10-2.25 (m 2H); 2.65-2.75 (m 2H); 2.95-3.15 (m

5H); 3.25-3.35 (m. 2I—I)35340(m2|—|) 3.55 (d,

2H); 3.75 (s, 3H); 6.65 (broad s,. 1H); 6.80 (broad s,
(dL28): 5100 (Bro8Os)76.70-7(1%)(n3 4H);:6.90 R.OH57-24 f4) 1Eg 7H9- 774%!1 1H);

i R b S SR

dro- H uinolin-I- but an-1 - i eridin-4- - |Hi ndole,
o>§al at e 15 from

il i BOb ey D) put an- 1 y Tpiperidin
e. M 123-125 C HNI\/R(DI\/BOd}ng
frdkn 50hlor6 8- {1Rj3-(2HKpB, B8y drpS {-ayinol) -y)propen-1-ylpineridin-4-y1}-

e e e
2 00 S 0 (i 340t 3 26} 6 roalds 5 ;
6 45is. 3 s%léd;gm 7«9%67 R in5a8 ?szi)ﬁbj 7AYo 3546 Tps 1085
(bﬁoraf%fﬁlﬁllﬂzg (%IIH)_E gﬁ/@%ﬁ‘ﬁ/ﬁﬁ)oc Ior| ggt ?polm 5I !
fluoro-3-{1-[4-(3-o0xo0-3, 4-di hydro 2H 1,4 benzoxazin-

93;] 5%/&71)1&%23%? I- il 4:|¥ if]( i i l[?eﬂq{gp 4-yl}-1H-indole,

ch’ko;%(m 25 2H) ; 200210(m "2H) ; 215225(m
25 (m 511); 3.25-3,40

;. 3.55 ;
fr@tﬂ)S-cbmsarm 5 Ctomo-SiHGrE auinole 11y boEnels eiperk 41 -LEF

indotL g 19811 %cz‘g&mg%ﬁ?gﬁ&q t;;ﬁ(s 7529, S?EIr%Oawz,}? 1.95 (s, 2H);

2. @&2015 (ﬁ:§ AHJ,@ 75 qv&my 2:954085 (o \H); 3.27 &, 4HG.5530, FHD); 6.75 (broad

s B0ei 0 Gopad s, 3o - 0 7R T B0 FR B A s 780

f {191110.70 (broad s, 1H); 11.20 (s, 1H). MS m/z: 422 (MH), 289 188
S ﬁm oro(l:)%ml H)(B oxg 3H)4 di hydr o- 2H 1, 4- benzoxazi n-

4 yI)butan 1 yI]p| per| din 4- yl}-1H ndoI e. M 186-190
N MO, 295,30 5 ( ) e%l&l)l ] ﬂ]pﬁ%rﬁuﬁg’-y@ﬂ]ﬂ%ndol‘e
(T

dzB c%ciaoﬁ@e (m 411) 3. 55 (d 2H) 4.15- 4. 20 (m 2H) ;

ﬁg@’sséq ro-37}{_?Zb‘5 g%oxolﬁig-dﬂw};&%-zg (ﬁbngloyf)ﬂgntan'?—yl]gmgédm-ti—yl}
1H-indole. Mp 101-106 °C. "H NMR (DMSO-dg): 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);
3.55 (d, 2H); 6.80 (bfoad s, 1H); 6.90-7.15 (m, 4H); 7.20 (5, 1H); 7.35 (4, 1H); 7.75 (s, 1H);
10.70 (broad s, 1H); 11.20 (s, 1H). 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

from 7-chloro-3-{1 -[4-(2-0xb~3,4—dihydr0-2H—quino]in—1-yl)butan—1~yl]piperidin~4—yl} -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, SH); 3.35 (s, 4H); 3.55 (4,
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7.75 (s, 1H); 10.50 (broad s, 1H); 11.15 (s, 1H). M
mz: 424 (NWw), 289, 190. 5 91, 5-Fluoro-341- 3- 3,
9-dih dro-2H uinalin-1 - 1 ro pan-1-y1 1 -3, 6-dih dro
2H ridin- 4- 1 -1Hindole, dih drochloride from
5-fluoro-3-{1-[3-(2-o0x0--3, 4-di hydro-2Hqui nolin-I-yl)
propan 1-ylj-3,6-di hydro-2H_pyridin-4-yl}- 1H-|ndole
Mp 220-223 C. | H NWVR ( DVBO : 1.85-2.00 (m

212); 650 (Brodds,(1H); @BY (bréadAD1H); 8O5¢7.05 (vg 2FD); 210G, BH);@ 161d-25 (m,

@:27 103055303180 fipad 031 301S 189 P g gD (e

6.10 (s, 1H); 6.70 (broads, 111) 6.90 (broad s,
91%L aFmgnag?-mzagg?sf%?g@({bg@hyg%?ﬂ}g;gzq» (Iﬁ’ézlgml_b g—J-ﬁ&;‘gérfd?mzf-zzg-
e g 2 390 (M) 203 16 om .
S e o B sys Lgor
yEpipprip -y E-ipdole 3B 202-306,°Gs  FAVE OMSQrdels | 83195 (. 2ED:;

] 4 - 3.25-3.35 (m,
zbgﬁﬂd@%ﬁm 2 ¥d- %gg(ébfﬁm@gg’ﬁs% ammbsas 5@0}51{) 3.2 (m

2R3 59,40 G eED; 5.5 G4, QA0; 24 (5, D06 P dorond g LEB; G680 regd > LED;

ol g T B R S ogepio v

nﬁz:&@6$ﬂ1—l+}l'ﬁ73 6.10 (s, 1H); 6.80 (broad 20 s, 1H);
6.90-7.20 (m 3H); 7.00 (t, 1H); 7.40-7.45 (m 11);
7.55-7.65 (m 2H); 10.95 (broad s, 1H); 11.55 (s,

91]_' @ﬂu% 1 métkyldfg) ff QMM'}-{IJF&Z%’-ZIZ%ZJEM%J y@bﬁdaﬂqtﬂj‘ﬁper&hn-éf-yl}-

S d=arnoaro=-Z2ZHurnorrfra-1r- I entan-1-
1HvipddE}oxalati n- 4- | -1 Hindole, di drochl or| de 25 from

e BRSPS ) o 20t Dt | g
43 Il'ﬂgl%l/eéoé_gdG rm—qg% Pg@fwm(@mm@) 1gp 11@37([%@1){1 694475 (m,
A 50 gt 500m 5 21910 3ncfed B0 By os s 0
5%%@3%@(%%@@5@@@ §78g (fmll) 623‘015 1}3 8@0%1,3@1)(6185 (d, 1);

Ng) 70-3. 80 &

6 D5)7.0BRRH)7.20 K, 1H)H.4B7.48 (mmp B 4208V, 2

7.00 (t, 11-1); 7.40-7.45 (m 1H); 755765(m2|—|)
11.00 30 (s, broad s,1H); 11.60 (s, 1H). M5 mz: 418

9{, N or 2 X1 J883, 4%@1)@@12@1164 bEnzdREin-fyFhutar-byEpiperidy-4-yl}-1H-
Z-dih dro-IF1so uinolin-2- 1-3-0ox0 ro an-1 | i

lmﬁéﬁ difydrochloridet | ndol e

from 5- fluoro-3-{1-[4-(3-ox0-3 ,4—d1hydro~2H—1,4—benzoxazin—4~—yl)butan—1—yl]piperidin~4-
yl}-1H-indole. Mp 179-186 °C. 'H NMR (DMSO-de): 1.55-1.65 (m, 2H); 1.75-1.90 (m,
2H); 2.00-2.10 (m, 2H); 2.15-2.25 (m, 2H); 2.95-3.25 (m, 5H); 3.25-3.40 (m, 4H); 3.5 (¢,
2H); 4.15-4.25 (m, 2H); 6.55 (t, 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, 1F); 10.80 (broad s, 1H); 11.05 (s, 1H). MS m/z: 408
(MH#), 273, 190.

Ok, 5-Chloro-3-{1-[4-(3,4-dihydro-2H-1, 4-benzoxazin-4-yl)butan-1-yl]piperidin-4-yl}-1H-
indole, dihydrochloride

from 5-chloro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1 A-benzoxazin-4-yl)butan-1-yljpiperidin-4-
y1}-1H-indoie. Mp 186-190 °C. 'H NMR (DMSO-de): 1.55-1.65 (m, 2H); 1.70-1.85 (i,
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5 Pol ynmer bound 3-[1-(4-fluoro-1H

i ndol - 3-yl)piperidin-I-yl)propionic acid (0.1 g, 0.08
nmol ) and dry dichl oronethane (1 nL) were mxed in a
reactor tube. The m xture was cooled to O C and
treated for 2 h with a 2 Msolution of thionyl
chloride (0.4 nL, 0.8 mmol)_in dichloronethane. The
resin was filtered off and hed with dr

13) Qmoozw@ﬁ hhﬂ{);az.gsms TmpERY); 3126 A en 8 3. %‘S (d, 2H); 4.15-4.20 (m,
1 \

20 oo acties o5 it -6 80 P! i 2 AR B P 4 180

795 (% 1@ "11}?%0 (brohi§, f}ﬁsmw\@sm Mg 404 (MERY 288,598

romet hane (3 x m), a 1:1 m xture of
dlchloronethane trlethylan1ne (3 X | nL) and dry

@l}'-\!l}%%dim&mmoﬁeel n mst hanol) met hanol (50 nil)

e e LR e t%"%:#‘”éﬂlsi(' ngp
al1es pivnldste! 80l20m @, 1 WMROMIME O-alge d. 856200 (m, 2H); -
R ok Coum o sl U o 2

1 6.70 (broad s,

SA0h 2 2 A s 3o BB AP0 R, @D T G 670 C
1EIE0] @rbdd mﬁy\mw 055(111 SH)eV.aparidting thbfY 4\90'1 é‘i (m,eIH), 7.55-

sol vent s, e crude rifi
St el sl e Gt YT ARYR e oy 205, e,

resulting solution was 20 subsequently | oaded on a

pre-condi tioned ion exchange col um mashgf wi t.h idin-4
9at; 6tidnbrior 3 b [{-13,4-diilydrendH apinaliedy)butamyy! @ taydgergBppyridin 4

eI e .mﬁth M ammoni a in nethanol. Evaporation
: afforded the title conpound as an

ﬁb%i ’5-‘Moﬁi 3- ¢5[4 méa;s 4éc15mj_rrdro—2[£@1mﬁbl(mf-zl))bmaﬁl-o(uﬁ§ G ylibygep-2H-
uri % 1 i
punwgupifﬁuﬁoéq M s hgon 1 Rsg (bR AIPE R0 s U, 2o 13820
Y A0 o o s 0t 20
3y40) (nd 2®Bpmﬁ56r651ny LFpi3p&r-3.80 f, u{),, 5 (¢, D149 - 45); 6-80 (broad

%ﬂ?rs%i% _@n{Z%I)( %)(f, gjﬁﬂ:,y"iglog’f ?&(mp 755 |7IQ%O/(§1’1 983 10.95 (broad

mjlqwe &, ])H)JMSIQﬁIzt mbzr(MHy) P71, 12487 ndoI e 37 LCJ |vs
448 ( MF) .81, purity: 97% 10d,
4 Chloro 3 1 4 3 4 d|h dro-1Hiso U|noI|n 2-

911, 3- %uoratjapf I'5-(3,4-dikydro-2H-quinolin-1-y))pentan-1-yl]-3, 6-dihydro-2H-pyridin-
4-yl}-1H-indole, dilydrochloride

from S—ﬂuoro-B—{1—[5—(2-oxo-3,4-djhydro-2H—quinolin-1~y1)pentan—1—yl]-3,6—dihydro-2H—
pyridin-4-y1}-1H-indole. Mp 167-169 °C. I NMR (DMSO-dg): 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 (xo, 1H); 3.35 (5, 2FD); 3.55-3.65 (m, 1H); 3.70-3.80 (m, 1H); 3.95 (d, 1H);
6.10 (s, 1H); 6.80-7.25 (m, 4H); 7.00 (t, 1H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 11.00
(s, broad s, 1H); 11.60 (s, 1H). MS m/z: 418 (MH), 231, 188.
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IHindole 5 LOMS (mz) 436 (M+H), RT = 3.86, purity:

97% eridin-4 DID 1 |1 Qe, 4-Chloro-3- |- 5- 3,4-dih
dro-IHiso uinolin-2- -S-oxo entan-1- 1 i eridin-4- |
- IHindole LOOMS (mz) 450 (M#), RT = 3.87, purity:
81% 10 | O, 4-Chloro-3- |- 6- 34dih dro-1H-iso

ui nol i n2- -6-oxohexan-1- 1 3ddln 4- - I Hindole
LCII\/B&rriz) 464 (MH), RT = 97 purlty 86% 1510
Exgmpie L03. - 5. 3,4-di dro-1H-iso uinolin-2- f-oxo
entan-1- eridin-4- 1 - IHindole LM (nmz) 434

(NMt), RT = 3.67, purity: 93% 2010h, S-Fluoro-3- |-
108,-4-BlubratidH 133, #%hmﬂﬂmqmohn-}ﬂ}-mmwmf ﬂfl]pz_pendm-zl-yl -

IEE}"I@PA' |Hindole LOOMS (nmlz) 448 (M#), RT = 3.79,
y: 89% lot, 6-Chloro-3- 1- 3- 3,4-dih

Polifer lboand §@1—(4~ﬂ@d)1bIH?imdo}-§-yQi$ eﬁdanatmjpmﬁlomc aélum Ng40.08
1 | Hindole 25LC/ M5 (m z) 422 +),” RT =
mipo red; dryghdylargmethens Gy Bwerfrmsedlaazmw% tabf‘ol'hmpgksre was

colﬂb@ @A 0 E'C d {l 625?]%%8%- % ’l\f&d}gﬂé&so%lg?mﬂ lj:#‘:ﬂ{n'd@ @@%%L, 0.8
mmol) m dlchloromethane. The resin was filtered off and washed with dry dichloromethane
(3 x 1 mL), resuspended in dichloromethane (1 mL), and treated for 3 h at room temperature
with 3,4-dihydro-1H-isoquinoiine (0.05 g, 0.4 mmol). The resin was filtered off and washed
with dichloromethane (3 x 1 mL), a 1:1 mixture of dichloromethane:triethylamine (3 x 1
ml) and dry dichloromethane (3 x 1 mL). The resin was treated for 1 h with 1 mL of 2
mixture of sodium methoxide (2 mL, 5 N sodium methoxide in methanol), methanol (50
ml) and tetrahydrofuran (50 mL). After filiration, the resin was washed with methanol (1
mL). The combined filtrates were loaded on a pre-conditioned ion exchange column (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
subsequently loaded on a pre-conditioned ion exchange column washed with acetonitrile (1
ml) and methanol {1 mL). The product was eluted with 4 M ammonia in methanol.
Evaporation of volatile solvents afforded the title compound as an yellow oil (5 mg, 12

pmol). LC/MS (m/z) 406 (ME+), RT = 3.61, purity: 66%.

The following cdmpounds 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-yljpiperidin-4-yl}-

IH-indole

LC/MS (m/z) 420 (ME+), RT = 3.69, purity: 93%

10¢, 4-Fluoro-3-{1-[6-(3,4-dihydro-1H-isoquinolin-2-yl)-6-oxohexan-1-ylpiperidin-4-yl}-
1H-indole
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10k, 7 Chloro-3- 1- 4- 3,4-dili dro-lHiso uinolin-2-

1-4-oxobutan-1- 1 i eridil7-4- 1 - |H ndole LC/ M5

(mz) 436 (MH), RT = 3.85, purity: 98% 38 101,

7-Chloro-3- 1- 5- 3,4-dih dro-1Hiso uinolin-2- |

-5-0x0 entan-1- I Hindole LCI M5 (n12) 450 (M+), RT =

3.85, purity: 96% DEIJ eridin- 4 510m 7 Chloro-3- |-

6- 3,4-dih dro-1H-isa uinoli’h-2- | -6-oxohewn-1- | |
L@MSj(nﬂz)‘LMEﬂ(MHIH Rmdo3.81 I;ﬁﬁfyS9‘l9r81 z) 464 (MH), RT =

.96, purity: 97%I1On, 4luoro-3- 1 3- 3,4-dih dro-2H

U|noI|nI-130xopropanJ-1er|d|n4--10 2

Hyl - A08;sbdikolin- ) 4-obiltan-dul jpiperidin-4-yi-
10&230?%%%4@%%%?@?- = W - di hiéro 2H uinolin-I-
1H-irdofexobut an- | - i er|d| n--4 1 -IH indole 15 LC M5

T Rysl ty: 84% | op,
Lé/ﬁ@wjéfg?’éml)’§% gﬁgo&%%rz/ZH ui noTl n-1- 1-3-o0xo0
ro an-1- [ er|d|n4 1 IHindole LC/I\/S(MZ) 422
0, ,.
10%,4 4 @’h)lpferﬂ—-él . 47dzhy LJE@( lSF{Q’#?m/glIZ"QZ-}fB %‘ qmpg a] 9}0%1?691&"*4-3’1}'

] _rI ph-4- -1H indole LOMS (mz) 436 (NI—H), RT =
purity: 92% 25 lar, 5-Fluora-3- |- 3- 3,4-dih
LGMSZHZ)dﬁmm),lRT#B.SE,MYr&i%an 1- I i eridin-4- 1 -
IHindole LM (mz) 406 (VMF), RT = 3.63, purity:
97%

10f, 4-Chioro-3-{1-[6-(3,4-dihydro-1 H-isoguinolin-2-yl)-6-oxohexan-1 -yl]piperidin-4-yl}-
1H-indole
LC/MS (m/z) 464 (ME+), RT = 3.97, purity: 86%

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

10h, 5-Fluoro-3-{1-[6-(3,4-dihydro-1 H—isoquinolimz-yl)-6—oxohexan-1 -yl]piperidin-4-yl}-
IH-indole
LC/MS (m/z) 448 (MH+), RT =3.79, purity: 89%

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

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

10k, 7-Chloro-3-{1-[4-(3, 4—dikydro~1H-isoquinolin~2—yl)-4-oxobutan—1 -yl]piperidin-4-yl}-
1H-indole
LC/MS (m/z) 436 (ME+), RT = 3.85, purity: 98%
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IGs, 5 Fluoro-3- - 4- 3,4-dih dro-2H uinolin-I- |
-4-oxobutan-1 | eridin-4- -1H 30 indole LONMs (m z)
420 (ME-F), RT = 3.73, purity: 96% 39 10t,
5-Fluoro-3- 1- 5- ,,4-dih dro-2H uinolin-.1- 1-5-0xo0
entan-1- | i eridin-4- | -1H indole LOM (mz) 434 (
+), RT = 3.76, purity: 97% 10Qu, 5-Fl uoro- 3- 1 6
3,4-di h dro-2H uinolin-1- 138 6-oxohe an-1- [
10§r7|_ghlanﬂ=3 g.[ﬂfw-dzmﬂi-H{hﬁbﬁﬁohﬂaw)yme4W>yl]pwrﬂzn4zU—
purity: 97% 10v, 6-Chloro-3- 1- 3- 3,4-dih

_f&fﬁﬁleﬁ—l-lnollnl- 23-0x0 ro an-1- | eridin-4- 1 - 10
d.@#yﬁ 2} 84 2erifyMb% RT = 3.88, purity:
L%ﬁ%% org?, I-%)%{1 odlh dro-2H uinolin-I-

- 6- oxohexan-1-- 1 eridin-4- I - IHindole 15 LC/I\/S

2 s T O i1

IHWbutan | - 1 [ er|d|n 4- 1 -1H indole LM (mM z)
ur|t 7 98% 20 joy, 7-Chloro-3-
%m@)ﬂﬁ‘ﬂﬂ\ﬂ{éﬂé{ 90 RV r? L _5-0x0 entan-1- | i
er|d|n 4- 1 - IH-|ndoIe LC M5 (mz) 450 (M+) RT =
3.93, purity: 96% 25 i0z, 7 Chloro-3- 1- 6- i'h
100 gF luoreed-{f3-63, 4—6:hmdr@h&kawnqhn—énfl)tﬁnwwmpamlml]mpgnméi—zl};
0 MS (mz) 464 (MH), RT = 4.05, purity: 97%
1 e 11
LC/MS (m/z) 406 (MH), RT =3.67, purity: 82%

100, 4-Fluoro-3-{1-f4-(3,4-dihydro-2H-quinolin-1 yl)-4-oxobutan-1-ylpiperidin-4-yl -1 H-

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

10p, 4-Chloro-3-{1-[. 3-(3,4-dihydro-2H-quinolin-1 wyl)-3-oxopropan¥1 -yl]piperidin-4-yl}-
1H-indole
LC/MS (n/z) 422 (MEH), RT = 3.85, purity: 97%

10q, 4-Chloro-3-{1-[4-(3,4-dihydro-2H-quinolin-1 yl)-4-oxobutan-1-yl[piperidin-4-yl}-1H-

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

10x, 5-Fluoro-3-{1-{3-(3,4-dihydro-2H-quinolin-1 —~yl)-3-oxopropan-1-yl]piperidin-4-yl}-
1H-indole
LC/MS (/z) 406 (MFE+), RT = 3.63, purity: 97%

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

indole
LC/MS (m/z) 420 (MH+), RT =3.73, purity: 96%
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1la, S Fluoro-3- |- 4- 3,4-dih dro-I1Hiso uinolin-2- 1
butan-1- | i eridin-4- |1 -1H indole, dioxalate 40 A
m xture of 5-fluoro-3-(piperidin-4-yl)-1Hindole (5.0
g), triethylatnine (6.35 nL) and tetrahydrofuran (500
m.) was cooled to 7 C and subsequently added a m xture
of succinic anhydride (2.5 in tetrahydrofuran (50
m.). The mixture was stirred”at 8-10 C for 2 h, and
10:heFEoko 8- /vas, 4&&MMEEIH4qmmhn—d@1)—$hmme@ngmzdzn~4 yi}-1H-
dlssolved in ethyl acetate, and the 5 organic phase
indglé washed with cold 2N aqueous hydr ochl ori de sol ution
c?fﬂ?s gﬁ/ L9834 (IB+), RIG2D76, labgsg7as dried (MSO4),
ed an oncentrated i'n vacuo (6.4 g). The
residue (1.5 g) and 3, 4- dlhydro I H |squ|noI|ne (O 63
. | A W)

mgbzéture was cool ed (5 O and subsequently added

| ohexyl carb 0 Th t
LGN fle) &4 (B %Tgﬁ-ﬁ;ﬁ%ﬁp@%f 6 n, 111 1ered and

poured into brine. The aqueous phase was extracted
with ethyl acetate and tetrahydrofuran
f

10w GiTied- by bAM T4 giladre-2hguinelith &ol) vi-6%¢ 2
‘ ) and concentr at ed in vacuo The resi due was

1H; ed by flash chromatography on silicagel

LéﬂJIS%ﬁIz)tiEiM{ﬁgqel‘aBﬁB Peitgionss a white solid (1.0 g),
whi ch subsequently was added to a m xture of alane in

t et raahydr of uran (100 m) at 5-10 C. The 15 al ane was

' g) . e mxture was
IHJeddkhed by the addition of wat er (I nm), 15 % aqueous

LR R S A BT 3 vpon T erke

and concentrated in vacuo. The title conmpounds was
crystalllsed from acetone as the |ox ate salt (.
108, 7-Gh - digveiaepelind gy 4-profuiqns 1yl gingriqin:
11 5205(m2H) 210(d 2H) 290320(m911)
(t, 2H); 3.50 (d, 2H); 4.15 (s, 211); 6.85-6.95
LCMSIW@%GLDE&)%T@&NSPMW?QS%-7.45 (m 2H); 11.05
(s, 1H. M5 nmfz: 406 (M), 273, 188. The follow ng
conmpound was prepared in a simlar manner 25 |lib, S

16¥, YO Rors-3-Y7-[5+(3 B-dthydr R HhRuinoBinA-gl) 8- _cbopentdn-1-shpiperidin-4-yl}-

grnotin-2- I butan-T- ylT[piperidin-4 yl)-1Hindole,
1Hiindele at e

LC/MS (m/z) 450 (MEH), RT = 3.93, purity: 96%

10z, 7-Chloro-3-{1-[6-(3,4-dikydro-2H-quinolin-I -yl)-6-oxohexan-1-yl ]piperidin—ti-yl 3-1H-

indole
LC/MS (m/2z) 464 (MH+), RT = 4.05, purity: 97%

Example 11

11a, 5-Fluoro-3-{1-[4-(3,4-dihydro-1 H-isoquinolin-2-yDbutan-1-yl[piperidin-4-yl [}-1H-

indole, dioxalate
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from5-fluoro-3-(piperidin-4-yl1l)-1Hindol e and

6, 7- di met hoxy- 3, 4-di hydro-1H isoquinoline. M 98-105
C ;HNW (DVM5O-d6): 1.75 (s, 4H); 1.85-2.00 (in, 2H);
2.10 (d, 30 2H); 2.90-3.15 (m 9H); 3.30 (s, 2H);
3.50 (d, 211); 3.75 (d, 6H); 4.10 (s, 2H); 6.75 (s,
111)680(s IM 6.90-6.9%p (m 1H); 720(s 111)
7..30-

A gl S B0 Gl gt A e (S8 T S E R )
tefe IS didRHRR I MIPIEs dRRUS 7 PO aﬂ@ﬁdbséq?@ﬁ%(ﬁéﬂja &flure of succinic

reliable tests.” The tests were as foll

anfiyidridst @2i%08) te fetrahedrpfurrsi (HQmdd- Themuxivrepgassstined ab3-he) fa for 2 b,

e G A A9 s

orgamic pleasb man esstafl withnaid 2 mduﬂqﬁmtbhad@éolﬁummﬂﬂtmesﬂe

d
ORI DR 9P P EH MBS lered 10 SehoBted BoBauted B e residue
(1t56§)%t1<3&1 gﬂ IQﬁ{sBQﬁlh&ﬁﬁs@) 6 PR 3isk0R 80 4 Mrisktee o€ acktonitril

results are shown: 15 Table 1: Bindin

(2bmia a@ﬂdmetm fg@gamlde (Orek). 984 tha respiing mignrasvassoplgd 41 90) and
B, 5% L I SOPRBRE i t om
telapérdiung forfl 6ty filterad eatl podbdddntbHiing. TIIB adummnph&c s extracted with
cthe) SR R (TGO a s BB BB BT 0P ERY Figg Washed Wit brin,
drikQ IR0 Pl n et aita 38 fhy8 HHETONMue was purified by flash
chromatography on silicagel (eluent: ethyl acetate) to give a white solid (1.0 g), which
subsequently was added to a mixiure of alane in tetrahydrofuran (100 mL) at 5-10 °C. The
alane was prepared from lithium aluminium hydride (0.55 g) and concentrated sulphuric
acid (0.72 g). The mixture 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 (MgSOy), 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,
ATD); 1.85-2.05 (m, 2H); 2.10 (d, 2H); 2.90-3.20 (m, 9H); 3.25 (t, 2E); 3.50 (d, 2H); 4.15 (5,
2H); 6.85-6.95 (m, 1H); 7.10-7.25 (m, 5H); 7.30-7.45 (o, 2H); 11.05 (s, 1H). MS m/z: 406
{(MH+), 273, 188.

The following compound was prepared in a similar manner

11b, 5-Fluoro-3-{1-[4-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl) butan-1-
yi]piperidin-4-yl}-1H-indole, dioxalate

from S5-fluoro-3-(piperidin-4-y1)-1H-indole and 6,7-dimethoxy-3,4-dihydro-LH-
isoguinoline. Mp 98-165 °C. "H NMR (DMSO-dg): 1.75 (s, 4H); 1.85-2.00 (m, 2H); 2.10 (d,
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 (MEE), 273, 248 |
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2b12910. 511 0i 94% 2c0. 699ML.710j 70% 2d8. 09n5310k95%
2e1210a93%10182% 2f 7894 0Cb81% On69% 2g7. 51 Cc21%
2h10l Cd86% 20 42 The compounds have al so been tested
in a functional assay described by Gazi et at. in
British Journal of Pharmacol ogy 1999, 128, 613-620. In
this test, the conpounds vverzr(e‘Fe shown to be parti al
agoni sts or antagoni sts at t dopam ne D4 receptors.
PlarbiRolgitabladimgof the invention have al so been tested
in the followng tests: Inhibition of the binding of

[ 3H] Spi perone to D2 receptor,s The conpounds oé h
Thergpaporpds ofdhe MveRiaBdveF fasted &y B&ﬁtfe‘t"%?cp?ﬂﬁ’i ¥ aqﬁ% sty oo tests
' D2 10 receptor by determning their ability
W galgn nlagvisf t he binding of [3H] spi perone to D2
receptors by the nethod of Hyttel et al. J.

RS e o ST L0 ot

met hod, the inhibition by drugs of the binding
[ 3H] Spi perone (03 n to nenbranes. of
Byldjameteodohe uilém@r dsuigp OF Shscbingingi 5 LATREBLIE Y0.06 ) 1o

deferm in Vi Metrhao j f SR idetermined in
b qHfintal clpbd SaperiiB fecEREk: c.&%gﬁ%zge, ,
vith9- REethddniiobifiedl drono INENh d ifepSaisuee dtrofit, Seo-.oteehmigel idafaocertificate

whol e rat brain synaptosonmes 20 25 The conpounds were
PEE3B MWt h respect to their 5-HT reuptake inhibiting

effect by neasuring their ability to inhibit the

upt ake of C3H]serotonin into whole rat brain
Irstybiedtteboveke fest refulis ore shp@assay was perfornmed as

descri bed by Hyttel Psychopharmnmacol ogy 1978, 60, 13.

Inhibition of the binding of [3H Ketanserin to , A

Tehfit|Or S D4-bind. Comp. [ Dsbind. | Comp. D,-bind.
No. No. No.
1a 92% 3a 0.71 10e 25%
1b 97% 3b 5.0 10f 17%
1c 95% 3¢ 15 10g 65%
2a 0.58 4 4.8 10k 50%
2b 12 91 0.51 101 94%
2c 0.69 om 17 10§ 70%
2d 8.0 9n 53 10k 95%
2e 12 10a 93% 101 82%
of 78% 10D 81% om | 69%
2g 75 i0c 21% |
2h 10 10d 86%

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 D4 receptors.
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The conpounds were tested with respect to their
affinity for 5-HT2A receptors by determning their
ability to inhibit the binding of [3H] Ketanserin (0.50
nM to nenbranes fromrat brain 30 (cortex) in vitro.
Met hod described in Sanchez et al. Drug Dev. Res.
1991, 22, 239-250. 43 5-HT2c¢_ receptor efficacy as
determ ned by fluoronetry Th%zcorrpounds were tested
'I‘Mé ddgoRt@aie higo bewai testaf ihiacdfangtiopsl assabll’ﬂz@nbed by Gazi et al. in

ece t %;;{l gf rq?';%éq?l%@: ]g{lgt gz%:, lgi%g?() ?It%l? n %i}i%ounds were
%ewn% %é%%éﬁaﬁageﬁﬁts%%ﬁag&ugyat tﬁ&&é}faﬂﬂﬂ@h@cé\ﬂlﬂmcul ar

Vi ces nstructions for their FLIPR Cal ci um
Assay Kit and as nodified fromPorter et al. British

Téo#{yg%;p&g Q@ar " Ol %[%e %lg‘ggeeﬁﬁég%déﬁ%%@}%?mor onI y

weak affinity for the dopanmine D2 receptor. Many of

t he conpounds have heen |nh|b|t t he bi ndi ng
Igfibitignyfithebigding of [fm&“ﬂ%%%ﬁﬁ”ﬁgl Pi%&ept or, some of

t he conpounds have been found to inhibit ser ot oni n

reupt ake and sone of the conpounds have bgﬁg f ug%‘{o e D
The bl o tepbetiongurie e B BN Jpt e dopamine D,
| i gan MENtj an Qv pekdi® to D ;
o e e T R
g%ef BEBLE S e @Hﬂdﬁ Néussthen emssmmps/ 28293,

ccordingly,” the conpounds are expected to have
i nproved bioavail ability. 20 Thus, the conpounds of

ol t t
Igﬂgb%é‘ﬂv b BB \hn by ridprks oot e

ot her psychoses, anX|ety di sorders, such as

05 B el B RSS90 et

o?flﬁrﬁﬁﬁ Sloh Dﬁlﬁ‘:ﬂmé }Ds tafstdxpfwded anCHpsoellh Bidtermigedingitro-

m gr ai ne, D and in | mpr.ove e n .
Method modified ﬁmé\mmp@aﬁtj@ Byr. 4. H’éwf”ﬁ\}gﬂé 19 Eﬁ‘H”hS 1994265, 79-85.
consi dered useful 25 in the treatnment of positive and
negati ve synpt ons of schi zophreni a wi t hout inducin
TaKibIASY bBile dpkalsd of g’ If]ISfemtDBm imty whelarathrais smgptaso

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

Inhibition of the binding of H]Ketanserin to 5-HT', receptors

The compounds were tested with respect to their affinity for 5-HT2a receptors by determining
their ability to inhibit the binding of [HiKetanserin (0.50 nM) to membranes from rat brain
(cortex) in vitro. Method described in Sanchez et al. Drug Dev. Res. 1991, 22,

239-250.
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30 The pharmaceutical fornulations of the invention

may be prepared by conventional nethods in the art.

For exanpl e: Tablets nmay be prepared by m xing the

active ingredient with ,ordinary adjuvants and/or

di l uents and subsequently conpressing the mxture in a

conventional 44 tabletting chi ne. Exanpl es of

adj uvants or diluents c:orrpri4 e: corn starch, potato
5-HTar xehgptor effficacy) asmeiprednedbysflemometry gel ati ne,

| act ose, guns, and the |ike. Any other adjuvants or
Theddipbies mel ad:steyi wile geshet t6 ticir ﬁcmmS $1Tsh resptor-expressing

col o ngs, ri ngs reserv ive be .. .
CHI @éﬂms St b R {lupeBIpiriey pl@a%la&ﬁ e CIRR) HBRERE. (s assay
wis Q:er?e@'o%f‘ E&:ortﬁngsm Mbleer DeficdsNin6 GhétRidSot¥sr Bﬁn FLIPR Calcium

prepared by dissolving the active ingredi ent and
Assoskit bhdas modified from Rosteng @l tBrisish vranalglf Paanmdeglogy 1999, 128:13.
injection, preferably sterile water, adjusting the
solution to desired volune, sterilising the sol ution
ThaRGmipbkdds Rgerd Found 16 Wit aubstamiidl @8 oply weakl affinifinfor the dopamine
suitabl e additive conventionally used in the art may
Dogeceptfied, such as tonicity agents, preservatives,
ant|OX|dants, etc. 10 Typi cal exanpl es of recipes for
the formulation of the invention are as foll oys:

Miaighofethe compbmdsmage Heen fryndfto inhdlibfwubindiag of r[éﬂSplperone to the

|nvent on ¢ cu at ed the free.has
cft)3o§‘:§’ L e 2 ?ﬁ? fgmg?uélﬁ& Hlﬁ?é%%ﬁ%n FRROH ibi? serotonin
redﬂ!ﬁdé%ﬁ(‘i’ Beae¥f @le lcbiabOsRls Bavk Hden fddnd e be gmlreaeptor ligands and/or
cellulose 19.2 ng Croscarnel |l ose Sodium Type A 2.4 ny

"Wﬁgﬂé%emﬂﬁhg%r ate 0.84 ng 20 2) Tablets contai ning

0.5 ng of a conpound of the invention cal cul ated as

the free base: Conpound 0.5 ng 25 Lactose 46.9 ng
AsMmeztivnsd abeve, 2% Somppunds 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 bioavailability.

Thus, the compounds of the invention are considered nseful 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
in the treatment of positive and negative symptoms of schizophrenia without inducing
extrapyramidal side effects.

Formnulation Examples

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
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Povidone 1.8 ng Mcrocrystalline cellulose 14.4 ng
Croscarnel | ose Sodium Type A 1.8 ng 30 Magnesi um
stearate 0.63 ng 3) Syrup containing per millilitre:
Conmpound 25 ng 45 Sor bi tol 500 ng

Hydr oxypr opyl cel | ul osel5 ng G ycerol 50 ng

5Met hyl - paraben 1 ng Propyl - paraben0. 1 ng Et hanol 0. 005
m Fl avour0. 05 nmy Saccharin%odi un0.5 ng Waterad 1 n

tablC%ﬁﬂ% aﬁggigh%(}l‘k fes Eﬁh@;ﬁvmmmms pomprigee comi skarel, ipptato starch,
{2l G BB EREFTIR gt’éw%ﬁa«%l%l‘a%@?% rggéﬁf anl *ﬁ% Ié&gﬁggx' oHer, adjvants or
a0ditst ﬁguﬁﬁf dsddnp Elﬁ:h%ﬁjo\éét doMiE 20801621113 Bavburiils, Peservatives etc.
may be used provided that they are compatible with the active ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, sterilising the solution and filling it in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,
preservatives, antioxidanis, etc.

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

1)  Tablets containing 5.0 mg of a compound of the invention calculated as the free base:

2) “Tablets containing 0.5 mg of a compound of the invention calculated as the free
base:
Compound 0.5mg
Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144 mg
Croscarmellose Sodium Type A 1.8mg
Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:
Compound 25 mg

Compound 50mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 2.4 mg
Microcrystalline cellulose 19.2mg
Croscarmellose Sodium Type A 24mg
Magnesium stearate 0.84 mg
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Y,/ | | "~W-~" , -{GH} k"YAXe 22n(l) 5
wherein (a) one of y' and Y2 is N, which is bound to
Y4, and the other of Yl and Y2 is CO CS, SO or S02
and Y4 is is CH2; (b) one of Y1 and Y2 is N, which is
bound to Y4, and the other of Y and Y2 is CH2 and Y4
iois CO CS, SO or S; or ) one of Y1 and Y2 is N,
which is bound to Y4, and the other of Y1 and Y2 is
CH2 anderdiol i s Cl1-12; Y3 is Z-CHY0®mER-Z or CH2CHZ,
and Z ded t hat vvh 1is N Y3 may

ZH %X%g%eﬁm& bond or qulg CO, CS, SO or
S02 nglwaroh is 0-5, mis 0-5 andS(mmg nis 1lto 10;
prowSMd at vvhen Wis Oor S, an> 2 and m 1;
when Wiy SOor S®2 , thent®8? |“and m1; 20 X
is C oppip a%beﬁrOVI ded t hat V\,herannigs C, the dot t ed
[ine indi cat es a bond, and WhenOOOISS

Ethanol

Flavour 0.05 mg
Saccharin sodium 0.5mg
Water ad 1 ml
Solution for injection containing per millilitre:
Compound 0.5mg
Sorbitol 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5mg

Water ad 1ml
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N or CH the dotted line is not a bond; 47 R -RO are
i ndependently sel ected from hydrogen, hal ogen, cyano,
nitro, am no, hydroxy, Cl4-alkyl-am no,

I - Q 6-al kyl -am no, Cis-al kyl, C2-6-al kenyl
C2. 6-al kynyl, Cx-6 ai koxy, G- 6-alkylthio,"
Cl-6-al kyl substituted with hydroxy or thiol,
C3-g-cycl oal kyl, C3_g-cycl ot yl-d - 6-al kyl, acyl,

C%ﬁhgacyl, aryl, trifluoromethyl
ri

| uor onet hyl sul fonyl, and Cl -6 al kyl sul fonyl; 5 10
R’ O is hydrogen, Cl -alkyl, C2-6-alkenyl,

al .k uted with hydr oxy or
L s lﬁéwedd?%l%a?’@aw%%ﬁﬁ%g Qal kyl - CL. . 6-al kyl ,
aryl, aryl-d-6-alkyl, aryl, thioacyl, Ct- 6-
al kyI sul fonyl, trifl uoronet hyI sul fonyl or Rf
aryl sul fonyl, or a pharnaceutically accept abI
addi tion sa&t thereof. 2. A conpound gccord ¢
re|n 4he indole is bound to]X VIL ition

claiml

3 of Rthe : j S.Mpound accor dhpg, +o g, 1
to 2 whe N o 8—Demhi'cH i s {15 bound
to Y4, ang ths /h!br\of Y and Y2 is CO and ¥4 is
o, & ulhd according to clains | to 2 wherein
one of Y' ap ds N, which is bound to Y4, and the

other of YI"and Y2 is CH2 and Y4 is CO 20 5. A
conmpound according to clainmns | to 2 wherein Y is a
ni trogen bound to Y4 and one of Y4 and Y2 is CO and
whigipt her is CH2, 6. A conpound according to clains 3
and 5 wherein Y' is a nitrogen bound to Y4, Y2 is CO

d Y4 t 2 S, SO,
(@nenepiohiamd v 58 phick S POPRILY YRl T vh B e G

oaﬁﬁ)?ﬁ ‘Y?%I_ﬁ A conpound according to clains 1 to 2
efern Y2

I's a nitrogen bound to Y4 and 30 one of

and one of Yl _and Y4 is CO ; ) ¢
(bp np@gf]‘dp g“@lN) QV}%@”(?I 8 C\Lﬁerrdéfisfn YI' gs Cﬁz and

k&f?ﬁ@§o%&%&hn9und to Y4, Y ls CHQ and Y4 is CO

(c) one of Y' and Y” is N, which is bound to v* and the other of Y' and ¥? is CH, and Y*
is CHg;
VPis Z-CH,, CHa-Z or CH;CHy, and Z is O or §; provided that when Y' is N, Y° may not
Z-CHoz;

Wis abond orn Q, S, CO, CS, SO or S0, group;

nis0-5, mis0-5and m+nis1 to 10; provided that when W isOorS,thenn=z2andm2

1; when W is CO, CS, SO or SO, ,thenn>1andm>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;
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48 10. A conpound according to clains 3 and 8 wherein
Y2 is a nitrogen atombound to Y42 Y1 is COand Y4 is
CH2. 11. A conmpound according to clainms 1 to 2 wherein
one of Y1 and Y2 is N, which is 5 bound to Y4, and
the other of Y and Y2 is CH2 and Y4 is CH2. 12. A
conpound according to clains,l to 11 wherein Y3 is
CH2CH2 or CH2Z. 10 13. A coﬁgbund according to clains
RI1R! ereliddepredeitly seldctedGrom hydrogens baloser ¢yar: Gt fgung hydroxy,

cl ai L tq. erein I S. Ny ~15
Crgelisaming. AL ARTE SR ot CaP i s ELRABA . Cr-oalkowy, Co
W@gﬁu@m Ewhstigitddowieh Rydidxyl ortthiol TywhgtiehlityRC: Reyelpagkyl-Ci-
i ndependent |y sel ected frowl}/dro , Jphal ggap cmgulfon I
oy, 0T, a0 T reeiyt Mmooy i) A i 7t
C -6- alkyl, C3 8-cycloalkyl and trifl uoronethyl, and

R14 is hydrogen, Cl-6-alkyl or acyl, or a ) )
R'P heitydrugent Cradlkyl, GredhenhlG cabiytyhfos-ellkghsubgiitted with hydroxy or

ol S SeteAfrt oG (RSE D1, Sk, o, Cuc
AlBIEPOHIN ifRréh@hyisdifonyher£ylsulfonyl, o & phnmoeuficallyacogptable acid

conmpound according to claim1 which is selected from
adg#ion salt thereof.

5-Fl uoro-3-{1-[ 2-(2-0x0-3, 4-di hydro-2H quinolin-1-yl)e
thyl]piperidin-4-yl}-1Hindole;, 5 ] . .
2. Fl UQk Gerdpduhd[adedrlingo clajnd 1 citieyedt thelindodeis herndtopX yiaposition 3 of
pan-] -yl ] pi peridin-4-yl}-1H indol e;
thesindplgor o- 3- {1-[4-(1-oxo0-3,4-di hydro-|I H quinolin
2-yl)butan-1-yl]piperidin 4-yl)-1H indole; 30 '
5- Fl uoro-3-{1-[ 3-(2-oxo0- 3, 4-di hydr Q- 2H quj.pol j 1. g
3.1- y1A pompeundiacoerimgie clatipnl tp-4/| Whergip opg, Bﬁ*em‘fiag is N, whichis
5-F Q- 33 1-1d B- (20 3 ) 0y §° Q-@dth. qui nol i n-1-yi)
bobxg%koggf,fn ?/Ité%?t{ﬁ%ﬂ(fd?n-?—ﬁ %-CPI—’I- ixndol(zig1t -
5- Chl or o- 3-{1- [ 3- (2- - oxo0- 3, 4- di hydr o- 2H- qui nol i u- 1
4.y| ) p!& %g%%&'ﬁ’ L(lc%lrcgﬁgn Itodlclta{i_n:f's flltf} Qlwl_llieréiﬁ] %8:'3 Sf Y! and Y? is N, which is
bound to Y*, and the other of Y! and Y* is CH; and Y*is CO.

5. A compound according to claims 1 to 2 wherein v is a nitrogen bound to Y* and

one of Y* and Y2 is CO and the other is CHa,

6. A compound according to claims 3 and 5 wherein Y! is a nitrogen bound to v ¥ is
CO and Y*is CHy.

7. A compound according to claims 4 and 5 wherein Y! is a nitrogen bound to Y4 ¥ is
CH; and Y*is CO.

8. A compound according to claims 1 to 2 wherein Y2 is a nitrogen bound to Y* and
one of and one of Y* and Y* is CO and the other is CHa.

9. A compound according to claims 4 and 8 wherein Y? is a nitrogen atom bound to Y,

v1is CH, and Y* is CO.



10

15

20

25

30

5 5-Chloro-3-{1--[4-(2-0x0-3, 4-di hydro-2H qui nolin
1-yi)butan-1-yl]piperidin-4-yl}-iH indole;
5-Chloro-3- { I -[5-(2-0x0-3, 4-di hydro-2H qui nol i n-
-yl)pentan- |-yl]piperidin-4-yl}-1H indole;

7-Chl oro-3-{1-[4-(2-o0xo0-3, 4-di hydro-2Hqui nolin
1-yl)butan-1-yl]piperidin-4-yl}-1H 10 i ndol e;
5
4
5

"<

yl
- Fl uoro-3-{I-[4-(3-o0xo0- 3, 4-4% hydro- 2H 1, 4- benzoxazi n-
yl)butan 1-yl]piperidin 4-yl}- 11H i ndol e;

- Chl or o- 3- . ) 2 to Y*
10{ 1- [AediBpamd-agcodidi teyalaims 3and 8 whersim Yo i pilogen Aty hpupd to ¥

.- [ ri{%{n%-yl}- 1H i ndol e; 15
Y#Eﬂ%ﬁof%?  3- (2- 0x0- 3, 4-di hydro-2Hquinolin-1-yl)p
ropan 1-yl]-3, 6-dihydro-2H pyriidiu-4-yl} -1Hindole; .
115F upeemPounll-akdordidg exdaifis4-id 2wikren phe Q%Y i ¥.is N, which is
bt Sl S5 VLR, 1)
1-[ 5-(2-0x0- 3, 4-di hydro- 2H qui nol i n-1 -yl ) pentan-1-yl]-
3, 6-di hydro-2H 20 pyridin--4-yl}-1H jndgl.e; 5
1] uoéhoomp?tmd[wcqrﬂmaifbcl@mwpﬂ;}m@r%‘fgEﬁ &E}ﬁlﬂz 9= G it
an-1 yl ] piperidiu-4-yl}-1H i ndol e;
SFl uoro-1I -net hyl - 3-{1-[ 3- (2- oxo- 3, 4- di hydr o- 2H qui nol i
130- | - yA)cofoppaund docyidigi tpehiohnt - 13 whergi X tidol e; 25
5FI uor o- 1net hyl - 3-{1-[ 4- ( 2- oxo- 3, 4- di hydr o- 2H qui nol u-
1-yl)butan-1-yl]piperidin-4- yl}-1Hindol e;

14%' ( Bg}xﬁ&' o¥hd aofdingob @tagnd 11d 72 (BeredaX is N.
, 4-di'hydro-2H qui nolin-1-yl)butan-1-yl]-3, 6-
di hydr o- 2H pyri di n-4-yl }-1H i ndol e; 5Fl uoro- 3-

1{,: : %?é@p&loﬁﬁaxg¢?d¢ﬁo'c§%ﬂggggb% ;thgfeiﬂ XiScaxopr opan- | -

7-Chl oro-3-{1-[3-(3, 4-di hydro-| Hi soqui nol i n-
12V SRt oban b ol hBRS o s Nelrthe H lRlySacenly selected
from hydrogen, halogen, cyano, nitro, amino, C,¢-alkylamino, di-Cy¢-alkylamino, Cy¢-
alkyl, Csg-cycloalkyl and trifluoromethyl, and R is hydrogen, Cig-alkyl or acyl, or a
pharmaceutically acceptable acid addition salt thereof.

17. A compound according to claims 1 to 16 wherein W is a bond and n+m is 1 to 6.
18. A compound according to claim 17 whereinn -+m is3to6.

19. A compound according to claim 1 which is selected from:

5 ~F1uoro—3-{1-[2-(2—0){0-3,4-dihydro—2H—quinolin—1-yl)ethyi]pipelidin—4—y1}-1H—indole;
5-Fluoro-3-{1-[3-(1-0x0-3,4-dihydro- 1H-quinolin-2-yljpropan- 1-ylpiperidin-4-y1}-1H-
indole;

5-Fluoro-3-{1-{4-(1-0x0-3,4-dihydro-1H-quinolin-2-yibutan- 1-yllpiperidin-4-y1}-~1H-
indole;

5-Fluoro-3-{1-[3-(2-ox0-3 A-dihydro-2H-quinolin-1-yI)prop an-1-yl]piperidin-4-y1}-1H-

indole;
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5-Chl oro-3-{1-[ 4- I hydr o- 2H-qui nol i n

(3,4-d '
1-yl)-4-oxobutan 1-yl]piperidin-4-yl}-1H indole; 5
Fl uoro-3-{1-[4-(3, 4-di hydro-I Hi soqui nol i n2-yl)-4-oxob
utan-1-yl ] piperidin-4-yl} -IH indole; 5
5-Chl oro-3-{1-[4-(3, 4-di hydro-IH
i soqui nolin-2-yl)-4-oxobutan 1-yl]piperidin-4-yl}-1H

i ndol e; 5 Fluoro-3-{1-[3-(3#%-di hydro- ZHI%UH;%ImlE 1B
3 -y l4l @am@nﬁbmi}-yllpmmdey ipe “yly-18-
>F oﬁdo%gﬁgﬁ?ﬂb%gmﬁh-d hydro-2Hquinolin 1
mdtylb,) but an- 1-yl ] pi peridin-4 yl}-1H i ndol e;
0 Rl 4 dip-4-y1}-1H-
"g'{lggﬁo’s(%{ojxf)] pzf g@é&zﬁi - yll‘ﬂ}931 ﬁ)lgfr?gol ey[hl)iben
mdéleChI oro-3-{1-[ 3-(3, 4-di hydro-2H qui nol i n-1-yl ) propan.

-1-y1] pi idin-4-yl}- ndo I A -1H-
s-Car 3t Bt raiph SRR PR L ety
mdgl-éhyl} -1H i ndol e;

| oro-3-{1-[5-(3, d|hd[02H- |noI| ~
-cmmspupsa«(%m[méwdwﬂﬂ%wogn- g pipeieReRy B
[ 4- (3, 4-di hydr o- 2H qui nol i n- 1- yI)butan- I
mu'Ils‘la’t’]plper|d|n4yl}-IH-|ndoIe 5- Fl uo
7-OMBé10Y3- { B4 @eﬁ;&-’q‘,&dﬂ}ydrd@ﬂ@lr@mduﬂwqﬂrﬂ-YI]PIPGHdm"'"Yl} -1H-

. l-yl)propan-1-yl]piperidin-4-yl}-1H 15 indole;
indgler| yor o- | met hyl - 3-{ 1- [ 4- ( 3, 4- di hydr o- 2H qui nol i n- 1-y|

. 0y (Lrayisl loPEiagliyrod2 i 1}4-bhzokanitod-glbutan-1 1-yljpiperidin-4-yl}-
Sﬁé&#ﬁ% f'l [4% {10 (3 4-di hydro-2H 1, 4benzoxazi n
IHAkngid)l)abut an-1-yl ] piperidin-4-yl}-I H i ndol e; 20

lai‘ 16 [%( -él)'v{ %Qﬁaayﬁa:élj bﬁyﬁme&dx&mﬂm—y1)butan- -ylpiperidin-4-yl}-

eridin-4-yl}-1H 1indole;
Hsmﬁbléoro 3-{1-{3-(3, 4-di hydro- 2H qui nol i n-1-yl ) pr opan

| -yl]-3,6-di hyd ! ey
RS Rt i O i
?]86]}? 50 OH pyridin-4-yl}- 25 1H | ndoI e;
1- di hyd 2H
-Flubﬂo-a{sw{mym-a,zxzmawq'oﬁﬁ i bR Re-Rl 4 B Rt 2P yridin-
4_},1%5}5_*1“0 3-{1-[3- (3, 4-di hydro-1H

1 n- 2- yl') - 3- oxopr opan- | -yl '] pi peri di n- 4-
5-FIRER)-8{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1 -y]I)pentan—lnyl] 3 6—d1yh§)dro-

pyridin-4-yl}-1H-indole;
5-Fluoro-3-{1-[4-(2-0x0-3 A-dihydro-2H-quinolin-1-yljbutan- 1-yljpiperidin-4-yl}-1H-

indole;

5-Fluoro-1-methyl-3-{1-[3-(2-0x0-3,4-dihydro -2H-quinolin-1-y)propan-1 -yllpiperidin-4-
yl}-1H-indole; .
5_Fluoro-1-methyl-3- {1-[4-(2-0x0-3 4-dihydro -2H-quinolin-1-yl)butan-1-yl]pip eridin-4-
yl}-1H-indole;

1-(Butan-1-y1)-5-fluoro-3-{1 [4-(2-0%0-3,4-dihydro-2H- quinolin-1-y)butan-1-yi}-3 ,0-
dihydro-2H-pyridin-4-yl}-1H-indole; '

5-Fluoro-3-{1-[3-(3 ,4~dihydro—1H—isoquinolin-z-yl)-3-oxopr_opan—1 ~yllpiperidin-4-yl}-1H-
indole; Ny
7—Chloro-3-{1-[3~(3,4-dihydro-1H—isoquinolin—2—yl)-3—oxopropan—1-y1]p1pend1n-4—y1}~1H—

indole;
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30 4-Fluoro-3-{1-[4-(3,4-di hydro-1Hisoquinolin
2yl ) -4-oxobut an-1| -yl ] pi peridin-4-yl}-1H indol e;
4- Fl uoro-3-{1-[6-(3, 4-di hydro-| Hisoqui nolin-2
yl)-6- oxohexan- 1-yl ] pi peridin-4-yl}-IH {ndole; 51
4-Ch|oro-3-t|-[4-(3,4-dihydro-lFLisoquinoIin-Z-yI)-4-o
xobut an- 1- yIIpiperidin 4- yi) i ndol e; |
4- Chl oro-3-11- d|h ro IFLlsCUUlnolln -yl ) - |
5- %p@rﬁ-éh[%(% ér@rzfanﬁma Lyl %pxqbﬁamlédhspeﬂdm#-ﬂ} iR |
Chl oro-3-{1-[6-(3, 4-di hydro-I| Hisoqui nolin-2-yl)-6-0 |
x&ﬁexau 1-yll piperidin-4-Yl}-IH indole;
5-Huéioto{ b[43(3{4-dih$dro A Hisdiuiyalime2-yhH-cmtutamdhil jpigerin:4-51le1H-
.(g&gentan-l-ylIpipeddin-4-y|)-|kk i ndol e;
| uor o- 3-11-[ 6- (3, 4-di hydro-1Hisoquinolin-2-yl)-6-0
5-GlIbRXANL- {JJ—E!h?ﬁf ol BH-fsofuiriblin-8-yT}- Poxobutan-1-ylJpiperidin-4-y1}-1H-
. Chloro 3-1 3- (3, 4-di hydro-1 H i soqui nolin-2-yl)-3-0xo0
indplgpan- 1-yl | pi peridin-4-yll-1H indole; 6-Chloro-3-

SRS ERGr A6 o guisoly LyDpropuy f ylpperdiy vl U udele

5-Haororid f1-84-(3 4—thydro-2H—qumohn- -yl)butau— -yl]piperidin-4-y1}-1H-indole;

ST Hob (e AP A RSOy SDpEE P Pl i -

5- dhl@&tﬁt{p[sﬁ(ﬂd-d{@dﬁﬁam din'&liﬂﬂ%rl}p'fbﬁaﬁilgﬂpﬁ}%hﬂﬁr -2y 1H Sndble;
xopent an- gllplper|d|n4yII-IH-|n

5~ @hlq;rs-r?m{b[%( $-dfhydros2Hrayingliar o) omtang o liipssidingd-o1) 15 IBdQ%e

SRR LB Sl g il o0 s

-cmbl)o-as{nx@m,oﬂmydm-mqqpmhmwyubumyu §giporitiin-iHylipl Beindole;
5 fjpengr 096 @qyf §, {E,g 5 Gty e P uinc R Spean - Fipipadia B 111

'md%lé:hloro [3(34d|hydro 2H-q||noI|n1y|) 3- 0xo0

p- ropan- | - IIplperldln H)
5-Fluoro-1-methyl-3-{1-[4-(3, 4-d1hydro—2 -qmnohn— -yDbutan-1-yi]piperidin-4-y1}-1H-

indole;
5-Fluoro-3-{1-[4-(3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl]piperidin-4-y1}-1H-
indole;
5-Chloro-3-{1-[4-(3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl]piperidin-4-y1}-1H-

indole;

_ 5-Fluoro-3- {1-[3-(3,4-dihydro-2H-quinolin-1-yl)propan-1-y1}-3,6-dihydro-2H-pyridin-4-
y1}-1H-indole:

5-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yljbutan-1-yl} -3 ,6-dihydro-2H-pyridin-4-yl}-
1H-indole;

5-Fluoro-3-{1-[5-(3,4-dihydro-2H-quinolin-1-yl)pentan-1-y1}-3,6-dihydro-2H-pyridin-4-

y1}-1H-indole; :
4-Fluoro-3-{1-[3-(3,4-dihydro-1H-isoquinolin-2-yl}-3-oxopropan-1-yl]piperidin-4-y1}-1H-
indole;
4-Flnoro-3-{1-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-4-oxobutan-1-yl]piperidin-4-yl}-1H-
indole;

4-Fluoro-3-{1-[6-(3,4-dihydro- 1Haisoquinolin—2-y1) -6-oxohexan-1-yl]piperidin-4-yl}-1H-

indole;
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25 indol e;
4- Chl oro-3-11-[4- (3, 4-di hydro- 2H qui nol i n-1-yl ) - 4- oxob
utan-1-yl ] piperidin-4-yl)-1H indole;
5- Fl uoro-3-{1-[3-(3, 4-di hydr o- 2H qui nohn- 1-yl ) - 3- oxopr
opan-1-yl]piperidin-4-yl}-1H indole; 30 5-Fluoro-3-
(1-[4- (3, 4-di hydro- 2H qui no%i'on- 1-yl)-4-oxobut au-
1-yl |l piperidin-4-yll-IH indole,; s e 1H-
4-CHidrbBOf16[433 A-dififRing 3 disetiviinaling- P A-crgbian-h-ylIpiRepifinst-yl35
. pentan-1-yl]piperidin-4-yl)-IH indole; 52 .
indgler| yor o- 3-{I - [ 6- (3, 4- di hydr o- 2H qui nol i nili]y[ ) _‘gi_norixol? H
y 3l | ditvdrb ADisdaithdlinlHyl)iSaskopentan-1-ylJpiperidin-4-yl}-1H-
4 %%i%tﬂéfzﬁ&?\é (3, 4153‘:l hydr o- 2H qui nol i i a- 1-yl ) - 3- oxo
indoleppan- 1- yl | pi peridin-4-yl}-1H indole; 5 H
ol ¥ Fpficl Fipiohekan t-$Hyibridindxdh-1H-
G an ol Bt it S bl o Sibbs
indbthl or o- 3-f1 -[ 4- (3, 4-di hydr o- 2H-qui nol i n-1-yl ) - 4- oxob
ut an- 1- I peridi n-4:yi).-1 iLdol e _1-vlipiperidin-4-v1}-18-
s o of LB itz SR Ppetanc 1 ylpiparidin 45
o 31 {1 L6 (3= o hyelt o 2kt oL 4
- oro-3-{1-[6-(3, 4-di hydr o- ui nol i ns i) =8 OOk ¢
5 Finam- 3 (10 iy dion R 2 S sttt Spipbadin sy ’
- L4- (3,.47.0] e WIENC Atypigeridid-piybe1H-
CHporg T A bSO b Srpropn LA
indvi&! uoro- 3-11-[ 4- (6, 7-di met hoxy- 3, 4-di hydro-1 Hisoquin

ol in-2-yl)butan-I.- pi peri di n4- - i RC : n-1H-
6 Glarard b iy o LB a9 itin 4 1)
in&)(ﬁ@r maceut i cal corrp(cj)si ]tCi on ch?r aclt erised in that it

corpri ses a conpound_of any o cl ai 1 t0..19 1-B. 8, 1 {H-
7-Chionap A SH BB ¥ SHopHE Ptz - 1H
. re 20 pharmaceutically acceptable carriers or
meeifuent s. o -
7-Chloro-3-{1-[5-(3 4-dihydro-1H-isoquinolin-2-yl)-5-oxopentan-1-yllpiperidin-4-yl}-1H-

indole;

7-Chloro-3-{1-{6~(3,4-dihydro- 1H-isoquinolin-2-yl)-6-oxohexan-1 -yl]piperidin-4-yl1}-1H-
indole;

A-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan- 1-yijpiperidin-4-y1}-1F-
indole;

4-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl) -4-oxobutan-1-yl]jpiperidin-4-y1}-1H-
indole;

A-Chloro-3-{1-[3-(3,4-dihydro-2H-quinolin- {-yl)-3-oxoprop an-1-ylipiperidin-4-y1}-1H-
indole;
4-Chloro—3-{1—[4—(3,4~dihydro—2H—quinolin—1-yl)—4-oxobutan—1-y1]piper1d1n—4—y1}-IHa
indole;

5-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan- 1-yllpiperidin-4-yi}-1H-
indole;

5-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1 -yl)-4-oxobutan-1-yljpip eridin-4-y1}-1H-
indole;
5-F1uoro—3-{1—[5-(3,4-djhydro—2H-quinolin-1—yl)-S-oxopentan-l-yl]pipend1n—4—y1}—-1H— .

indole;



10

15

20

25

30

21. Use of a conmpound of any of Clains 1 to 19 for the
manuf acture of a nedi canment useful in the treatnent
of positive and negative synptons of srbizophrenia,
ot her psychoses, anxiety disorders, such as
general i sed anxi ety di sorder, panic di sorder and
obsessive 25 conpul sive dis depression
aggression, side effects in uc g coni ﬂtion 1}-1H-
5- Eluprq:%;{aﬁéa{?r & dibydror ZH-qpring il ) -6-eu et LA e KU
indptD and in the inprovenent of sleep. 22, A nethod of
réatlng the positi've and negative synptons
6- Sh]mtd-B{{IlF[BﬂB,éedlh@tdm}EH qamndsﬁéﬁ—cémmoﬁwlmlalaﬁla@w-ﬂ} -1H-
ch as generalised anxi ety disorder, panic disorder
% 30 obsessive, conpul sive dlsorder depr essi on,
-@ﬂ%&gsmqe (3 Al diBy - QHCQIﬁnd]iﬁdLlyB-tﬁ-damhmmmleyl}plpmldin-4~y1} -1H-
antlpsychotlc agents, mgraine, cognitive disorders,
indg¥D and in the, inprovenent of sleep conprising

P Lsh gL AHRMb0AL iSRS 2R ARDYL 1

7 g:gméglgo{tnl‘p@ﬁ%ndég%%‘? ngh a?? of cl ains to 19.

indole;
7—Ch10ro—3—{1—[5—(3,4—dihydro-2H—quinolin—l-yl)—S-oxopentan—1-y1]piperidin—4-y1}—IH-
indole;

7-Chloro-3-{1-{6-(3,4-dihydro- H-quinolin—1-yl)—6-oxohexan—1-y1]piperidin-4—y1}-1H-
indole;

5-Fluoro-3-{1-[4-(3 ,4—dihydro-1H~isoquinolin—2—yl)butan—1-yl]piperidjn~4-yl} -1H-indole;
and

5-Fluoro-3-{1-[4-(6,7 -dimethoxy—S,4—djhydro—IH—isoquinolin-Z-yl)butan-1-y1]piperidi11—4—y1}-
1H-indole or pharmaceutically acceptable salts thereof.

20. A pharmaceutical composition characterised in that it comprises a compound of any of
claims 1 to 19 in a therapeutically effective amount together with one or more

pharmaceutically acceptable carriers or diluents.

21.  Use of a compound of any of Claims 1 to 19 for the manufacture of a medicament
useful in the treatment of positive and negative symptoms of schizophrenia, other psychoses,
amxiety 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.

92 A method of treating the positive and negative symptoms of schizophrenia, other
psychoses, anxiety disorders, such as generalised anxiefy disorder, panic disorder and
obsessive compulsive disorder, depression, aggression, side effects induced by conventional
antii;sychotic agents, migraine, cognitive disorders, ADHD and in the improvement of sleep
comprising administration of a therapeutically acceptable amount of a compound according to

any of claims 1 to 19.



