; e3eb. D 6 T.1WD 01/96328 PCT/ DKOL/ 00406 | NDOLE DERI VATES USEFUL FOR THE
TREATMENT OF CNS DI SORDERS Field of the Invention 5 The present inventi
rel ates tWO1/96328 cl ass of indole derivatives having affiliEDKeIH044he
dopam ne D4 receptor. The conpounds have antagonistic effect at the

dopam ne D4 receptor and are therefore useful in the treatnent of certain

psychiatric _and ne L i I R PENE . Sonme of the
conmpounds aIW#%@&ﬁ%ﬁmsgk?g?sﬁ F@Ed’%%tam nengb%gg%%@éﬁe 5- HT2A
receptor and/or the 5-HT2c receptor and sone of the conpounds are 10
serotonin reuptake inhihitors Background of the Invention. Dopam ne D4

| i gands r eFigldof thy Iayentiorpounds of the invention are known from WO 15

+98/ 28293. The i ndane and di hydroi ndol e derivatives disclosed herein have
the general formula RS Ra A- ~ -(CHz)o W(CHz)m R 9 Rz 20 wherein Ais an

i ndol e &@nd Tife ipsesenigin®emptionorfiet tongnawvel ichdané indole derthiatiyelr havingkp h#indoydiot e
Yot her substituents are as defined i ﬁhe applicatign. 00/ 23441 di scl oses
conpounds 8ePamime Lugceptors Thegarapounds havegntagonisig offeds af therdopaminediorerenian

0 (R3)P - (G¥Phre Merefore useful in the treatment of certain psychiatric and neurologic disorders, in
particular psychoses. Some of the compounds also have affinity for the dopamine Dj;
receptor, the 5-HT,4 receptor and/or the 5-HT,c receptor and some of the compounds are

10  serotonin reuptake inhibitors.
Background of the Invention.

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

formula

l’ R
A—X N——(CHy);~——W——(CHa)p, )

N
\
Ra

Ry

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

other substituents are as defined in the application.

WO 00/23441 discloses compounds of the general formula

AT
T e

*G00002*



O wherein the substituents R, R2, R3, m n and p are as defined in the
application. The conpounds are said to show high affinity to dopam ne D2
recept or sWafd/96¥28 al so said to be serotonin reuptake inhi RGIEPKI1/0pHes
conmpounds are clained to be useful for the treatnent of 5 schizophrenia and
ot her psychotic disorders. Qther conmpounds structurally related to the
conpounds of the invention are described in The conpounds

di scl osed herein are said to be 5- | i gands rotoni n reupt ake
i nhi bitors and have th N;_ngg—l m ~( Yo N9 wherein the
substituents are ag,defi ca‘_uzd‘)n. cogpounds are said to

be useful for the tre renia. 15 00/ 31074 relates to
«conmpounds having the for NR4 R WO 01/96328 PCTI DKO1/ 00406 3
wherein X is CO or SO2 and Yls N-R4 or CRAR5 and the substitutents are as
described in the application. “The conpounds are said to be active at the
*5-HT2A receptor, to have 5-HT reuptake inhibiting activity and to enhance
5- HT 1 el eaglerein $heldidsttphts R RQ MRS, mY¥alddp aftlf defibbl 384 aSplicdbR3The073, EP
732332, W98/ 37893 and WD 9S/11680Q, .di scl ose, dopam ne D4 i gands, . which,

li ke the compouRdsargsadfie shovehighaliniteadopamingld reeanters and age also said to be

t et rahydr i I r I i.nolql: e ri i

these oo pRREe e, KRR BRAC RN TR ubRUBKEDe
The conpouphisoptirenis ahd other pgyctotiadistder®4 | i gands useful as antipsychotics.
The conpounds of 1 o WO 93/ 16073 are al so clainmed to have antagoni stic
activity at 5-HT2 receptors. Dopam ne D4 receptors belong to the dopam ne
D2 subfam ' ' j ' £ 0or. t he
ant; payency et SphEEREL Qhrusally k81 FAREHAGE Gl of L SRR Pt in
drugs, wWhiWwl $/586251 The eorapduridb discloséd learéin \areasaidh todlspoiviin, tigand? anéd serpt@ris,

are 15 known to be.due tq.D2 receptor_.antagonismin the striatal regions of
t he brai n.re%ﬂﬁﬁ{bﬂﬂ i1jge e gengra foéliné‘gare primarily located in areas of
the brgjyn other than striatum suggesting that antagonists of the dopam ne
D4 receptor will be devoid of extrapyram dal side effects. This is
illustrated by the antipsychotic cl ozapi ne which exerts higher affinity for
D4 than D2 receptors, and igs | ing(cggtrapyram' dal side effects (Van Tol
et al. Nature 20 19%% ; " MBdi ci nal Resegarch Reviews 1996,
16, 507-526 and Sanner >

)
'y
\Y
=

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

15
WO 00/31074 relates to compounds having the formula




Qpin. Ther. Patents 1998, 8, 383-393). A nunber of D4 |igands, which were
postul ated to be selective D4 receptor antagonists (L 745,879 and

U- 101958) WOrH{#638een shown to posses anti psychotic potent i RET/PREMYRCh et
25 al . Psyhopharmacol ogy 1998, 135, 194-200). However, recently it has been
reported that these conpounds are partiaB D4 receptor agonists in various
in vitro ifdGa% ifEePHSSOSRE Yol MR? oBICRR’ 2RAGKRMitutchidfhe ds 2scrftRd 96
and Gazi et al. Br. J. Pharnmacol 1999, 128, 613620). Furthernore, 1t was
shown t hattheapptizpiiore, Thivonpdusdsaareshiddo be aetiardtitisy-E1Th) recepios, tahsvd ent

ant agoni st Gazi, et. al...Br. J. Pharnacol . 128, 613-620). 30
Consequent ']{/I,(flﬂélptﬁlf t}“ﬂ/\?ﬂt‘é’ﬁy%‘gt"p’é{ﬁ‘@%ﬂ S’L'ﬁgfrc]é’@éept or agoni sts or
.antagoni sts, may have beneficial effects agai nst psychoses. WO 01/ 96328

PCT/ DKOL/ 00406 4 Dopami ne D4 antagoni sts may also be useful for the
t r eat ment Tdfe applicationscWdkp4#/dB1Y/, EPeirdd 68, WO 93/16083 ERopI2a8 RaWEI8337829 aad

v142, 78-8 , ..eyidence for._a,geneti G .assqci ati on betweep the
"primaril ;‘/‘i’pngf/tﬁi:@’ \pésc\[%sﬁb Qpgminst D 1 >§ﬁag%%@§nﬁlgrﬁ0mu}1@5§{’£gﬁ present
pol ynmor phijgyenkion! fie aBs@ueACesiRdrédiendlRBasang tt¥ahytiRi®RuUB]iRGE Baftives.

publ i shed (McCracken et al. Ml. Psychiat. 2000, 5; 531-536). This clearly
i ndi cat es Howévek, thesewemponnds dtopd spatain indele gs dhe compopmian| thethventian dde

affecting this receptor e useful,.for. the treat.nen f Ls particular
o sorder o HBpAdRE SRl P B parERIbitRhs bi¥ul & BNty THe EpRBbiidRe)
of recept oNe) 9RICH7BNRY aidb elaphed &/ 1Rt aafaboniki@catieity ah5 T rbégpire brai n

regi ons (Sokoloff et al. Nature 1990, 347, 146151), such as the nucl eus

accunbens, where dopam ne receptor bl ockade has been associated with

anti psychagt i i (| Lner | nt gl S r I .y 12,
207 305y . s Py Keochits, bBGhe; & mer oty 37 ¥GRRRAS OF SEL085 e
| i mbi ¢ pardonsifiertd t¢ dbirgpphdibieifor the antipsyohstideffsrt be pourbrReti¢sCThe vide kffettsalf.

Arch Gen Psychiatry 1997, 54,. 225 32). Therefore, D3 receptor antagonists
may of f er rteﬁ@l%w%ﬂlgw whigh piimasily exeit hein flels ia ratasenismeph By reqepissottet he

extra amj ide et i | . I r . i

or a1 3 R, & el PP Soddpiol aftabpSn ithe SRR, bP uft bl TIRIGA,

Psychophardopamineg, 1186éhtors 3ve phinddiilpridcabedh warateasedf thle. briBinabtheRéismasteibtum,

Revi ews 2000, 31, 277-287), 20 Moreover, recept o bl ck%de resul ts.ir] a

slight stistaeestingihatpofagenists-of B dopampe; reemtpg math beglevaid ofsxirapyrgmida

Cortex 19 : i f b Gl i I :
%@adp Sfectd Ty @Jély%t&hbf% &ltgstgye fe c;n]&zgglhg,aa cﬁ%c,eﬁ@ﬁ%ﬁbx‘é%fgn%tyon’

synpt ons and cognitive icits assocl W t I 'zophreni a.
D3 ant agorfosDg thanDy eeteptoes, BRAd as taekingi extrapyrdmidad sideSt{eMs| (Van Tl etlbl. Naawre J.

Phar macol . 9 25 3 = d do ngt cau h ' r,ql acti
CRonui 11 08X 550 Stp Sieyaitedigbug? Reurrabierions doo% 18 SFsah Bt y,
D3 ant agonisii End PRRNEs11998.04, 388-3981.i psychotic drug coul d reduce the
negative synptons and cognitive deficits and result in an inproved side

effect profile with respect to EPS and hornonal changes. 3o Dopam ne D3

agoni sts have_ al so.been consi.dered rel i e . Lreat of . 3
et zophr AR ERSE B TRRIEY W FisirosRtRd 1 b b’ BaE Hiychaagnists @
391-404) . 745V9904/d96 338 IFPHT heMOBEN0HIO/ N to posses antipsychotic potential (Mansbach et

25  al. Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that

these compounds are partial D4 receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a
silent antagonists (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

30
Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, may have

beneficial effects against psychoses.



5 Various effects are known with respect to conpounds, which are |igands at
the different serotonin receptor subtypes. As regards the 5-HTzA receptor,
whi ch wasWOrdPpB8sly referred to as the 5-HT? receptor, tHRCHBKAMY
effects have been reported, e.g.: 5 Antidepressive effect and i nprovenent
of the sleep quality (Meert et al. Drug. ev. Res. 1989, 18, 119),
reduction [ ME; i i L ram.dal
i do.ef f oo QP A TR iRy B P o Ll PR e T o AW @R
schi zophr eeti ad. Pochaptiasmicedbgler999BI43,i78484).. Psychi atry 1989, 155 (suppl. 5),
33). Furthernore, selective 5-HTzA antagonists could be effective in the
prophylaxis and treatnment of m graine (Scrip Report; 10 "M graine - Current
‘trends in Fedkaay evidensg f0F @gonglig assopatiorphgimesn the rrmmargly  ingfeptive'ogubtyedgof n

the treat f,.anxi ( - C 8

303- 305§an er raélga%(trt ag]tdé{n éﬁlﬁ%ér} gh%ﬁ?%ﬁﬁ%%@ %%é%?%‘% 1]%a?o na?%ne D
*1933, 1, 10iecdp8y 11a§ch&e% qiubhdltedl(l\&d@xdél;m etnzdl iddat é’sydh[eatS-ZBmZ 5,ei3a(|35335“). This
subtype in aggressive behaviour. Further, 15 atypic ser ot onj n- dopam ne
ant agoni st Clﬁ%ﬂl‘ Bidagstesah al?FéWS‘?‘]—WZ depagine §) r&?ﬁpg‘ﬁ(ﬂﬁ'ss%]?@eﬁlﬁ‘g gands affgefing on
to their d ) L t . ed to possess
anti aggr eglgﬁ;gg&ggﬁgv? gh Pge(fg)ﬁgg{re t%e?ﬁgfl‘ﬁ@&xﬁgé’ﬁa&??ﬁgr dIlﬁcgraélIPat ents. 1998,
8(4), 350-351 ). Recently, evidence has al so accunul at ed whi ch support the

posi (18 < PRBRBHE Iy oReR)e G be e, i Gpaine By FRSHTIpALToseieth Fdfelat gr
1997, 3, SGLrdOBCIGCREN 3598 bl Pl RS RIS AINBH 9990, 01 1R 0S

2000, 2(1), 22- . npounds, vvhl ch are™5- reuptake inhibitors, are
wel | - known 181 i selpr ass gheenudieusy sicoBbés Hherd | dgammisen saceptoe evlotkade chasobeen

augnent the effeqgt .aof S:HT reuptake i.ahibitors.in mcrodial ysig ex i ments
onaani il Sxsotiered S et asa (Riknet a8’ Putbelheeramlnhesobetii, I2.
conbi ned whbo308) iFirh¥here, bR @1vatilE GfTtHe aB¥ofMBY rbdtpioRé @ hdEmbic part of
particularly useful for the treatment of depression and ot her disorders

r esponsliSyv e schizapbranie bratnsihas beemteptrted @hirgvieln eisal (ARG Gambickiatry dA9N4, 225-

PCT/ DKOO/ 0Q6/71) . 01/ 96328 PCT.DKO1/ 00406 6 Accordingl dopapi ne
eceptor | PohTHErelE Bolierrip figgohinst way Ofige e Bolehial bt B clfesiS BRI SRR, o
ot her psychRsfs, fiabbf e Bapysantitihinsi¢® itede of el @fdsfeaPintipdgcttititirugs, which
transporter may have the further benefit of inproved effect on depressive

and negat i pEmsiilpexsisthel offept boblerkadeof J2n teeentars (ShafpoeralsPuickaphetiaeategy
effect at §hey q%?,aﬂ‘lﬁﬁ?ggfﬂw%i &GE Al Igér%gaﬁcﬂ?ee%‘ewl%ﬁod,%,eﬁﬁisﬂ?‘y have the

benefit of “TTpProved e on positrve
20

Moreover, D3 receptor blockade results in a slight stimulation in the prefrontal cortex
(Merchant et al. Cerebral Cortex 1996, 6, 561-570), which could be beneficial against
negative symptoms and cognitive deficits associated with schizophrenia. In addition, D;
antagonists can reverse D, antagonist-induced EPS (Millan et al. Eur. J. Pharmacol. 1997,
25 321, R7-R9) and do not cause changes in prolactin (Reavill et al. J. 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.

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



negative synptons of schizophrenia, and the benefit of effect on depressive
and anxi ety synptons. Furthernore, dopam ne D3 antagonistic properties of
an anti psYOHdOPE8drug may reduce the negative synptonms andP(ddRkyl0yes
deficits of schizophrenia and result in an inproved side effect profile. 1o
Sunmary of the Invention The object of the present invention is to provide

conpounds I r Hae
R i L e A S e o S
recept or, setutorlid receptep subtypdsh s vegdf@Athe S Pl oreceitre whiddTeas preciepslpnefandd or

the 5-HT tran A fur r. obj ect. of th esent invention is to

provi de cd?rﬁ%a%déh&flr egﬁ?éﬁﬁ%&l}%}es e%’i‘%’ﬁ %CPP &B=d solubility
-conpared to prior art conpounds. 20 Accordingly, the present invention
relates to novel conpounds of formula I 25 wherein WO 01/ 96328

PCT/ DKGIL/ Qbat@igpikssing effoet aid ifipravedner? oifsthd\lsle@mqwiit}" $Meat et at g, DandRéeshe
‘ot her of Y n IS CS, .SO, or nd one of .Y
ona w21 s 188k 4o} Zedictin of theviee S P mtoine Abshipontrens indle} xRy va
is CO CS,suﬁOeﬁEc@Q,%uséﬂr g fe&tmene wath Yasaod ﬁ@%rél%,tms iﬂ”h&ﬂzdpﬁréﬁ?djgﬂtléﬂs Y4,
and the other of Yl and iIs CH2 and Y4 is

CH2CH2, ar(felders Batish JSPspelaatrdd889,n415 (uppl. ¥i), B3). Nfurtvgrimary, swective S2HTLR:

10 W b S . SO SO2 X i.s .0-5 [ -5 d
mn s Eragonar PhiChe Bt e e PRt 2 iilhent o igealye, b Ragorine,
Wis CQ ORfighh@r (RR7nt tleh@inreSeardh antfitrBitinent’; PHS Pébiications TriL.OMdY: 1991)
provided that when X is C, the dotted line indicates a bond, and when X'is

:c\l or ﬁH’d tand il dhe weptmienteof anxirsy (Golpar et alRlPsyquplemgzqcﬁlggpéag@rﬁfL ?O%@pé@péd
dir 021 1y_g_ e§?ar§ I%P%lga‘w& _X[za@p%zfcw z}:rﬁz@pgutch ﬁ%)éﬁj)%‘ﬁ& Iclg} ?2% yl - ani no

1 6-al koxy, 20 Cl1_6-al kylthl o, Cl 6- al kyl substltut ed with hydroxy or

thiol, C3_8-cycloal k%/qd 8-cycl oal kyl Cl1_6-al kyl, acyl, thioacyl, aryl,
trifluor oﬁ%mmhm@aﬂﬁ uféﬁ@ﬁh@%@t@éﬂnpﬁceptahwb@peenaggr@wﬂsmbeﬂlew pr. Farther, s

ity SSYPiEN 35t omdine s Ahonis apgiie By s B Pecpfy Bt off 0

aryl, arylin@ddifioftditeir dopyminetBlockanpypropéeticSaral lhavle%éﬂ mpyﬂted to possess anti-
trifluoromet hyl sul fonyl or. aryl sul fonyl or_a pharnmaceuti cal Ig/ accept abl e
acid addiagersssive behaviar §gennor et al. Exp."Opin. Ther. Patents.1998, 8(4), 350-351).

Recently, evidence has also accumulated which support the rational for selective 5-HT)4

20 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.

25
5-HTyc 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-HT,c receptor may therefore be
particularly useful for the treatment of depression and other disorders responsive to

30 serotonin reuptake inhibitors ( PCT application No. PCT/DK00/00671).



In a first particular enbodi nent of the invention, the indole is bound to X
via position 3 of 30 the indole. WO 01/ 96328 PCT/ DKO1/ 00406 8 In a second
enbodi nenwOof/96328 | nvention, one of Yl and Y2 is N whi ch iRCTHBEHPOME Y4 and
the other of YI and Y2 is CO and Y4 is CH2. 1In a third enbodi nent of the
i nvention, one of Y1 and Y2 is N, V\:hi ch i6 bound to Y4, and 5 the other of

Yl and Y2 . %&q_lé t Y|
is anit roégnq:gﬁé%d%% an (Iiél']c'ea % g%da? IS dgﬁ%ﬂ I[:fﬁg t%{ﬁ%?&ﬁ%&&
10 In a fiédhivophtenih amhbtlet ;tsjmmsewemtli a@gpovinds svith mmbmg@reﬂfeaumﬂ the SYHT Y2

is COand Y4 is CH2. In a th odrrent of the_jinventjon, IS a
nitrogen bBYHACTE Mgy bayeithe . uphes t p§ ipyoved; eﬁ%cta% é‘@BWEﬂV%%%d}e&%th‘Ee of
.the invent
and the- ot PaPipe i SafpribROpRicHR Toruide i 20fpaian @lockh @PYodnine 520
ni trogen ateoeptboamdithied-MA 4 )(ébepmr 64y lzavd tR@bMtbﬂt of @ﬁprolvad affactndnhpexitiveedande nt
of the inventi.on, Y2 is anltro at o 0.,Y is CO.and Y4 is
Go. 1 o TEAHRS SHBOBTIRAE SOHPoPHER B Hoesh Of St on rpss S ang apeiish
i s bound t ymiftom3FurdrerhbR, ﬁéﬁkﬁﬁmé’bﬂﬁtaéﬂﬁsﬁ(@pf@e@ég of 8 anfthpdyehdtiddrugicdy
conpounds dre preferably int form of "pharnaceutically accept abl e
di -sal ts ttednemthe hegative iayniptome abhd diogeitive alefiche of reekizoplurnia Y3di s@HACHR or
CH2Z. 30 In stil fur@_é? Eﬁg})odi ments of the invention, Xis C, Xis Nor X
is CH wHRYgEsidec et PRIEF 00406 9 The substituents R -R9 are in
particular selected from hydrogen, hal ogen, cyano, nitro amno, C1

6- al kyl am no, di-Cl 6-alkylamno, C1 6-alkyl, C3 8-cycloallcyl and
trifl uoronﬁﬁmiiryaﬂdﬁﬂlllyeiﬂtlohydrogen CL 6-al kyl or acyl and /or Wis a
bond and n + mis 1 to 6, in particular 3 to 6. 5 The conpounds of the
invention are partial agonists or antagoni st at the dopam ne D4 receptor.
Many conpounds have conbi ned effect at the dopam ne D4 receptor and

dopam ne DZh¢ e@bfept of taf piebért invention 44\ t6 §2eHES Combburiist that &reHphzigal ra‘%@)ﬁﬁtsobr
affinity and /or 5 HT reuptake inhibiting effect. 10 Accordingly,

corrpounds antagamists At e dopammedD o rsaentar pudisush compoppds Wih cpmbined ﬁffeéﬂs “at the
positive a n

i sor des. SOnERRE Dl dEcIIPE TS, oty WREPDIHIBepS, 1R SERVCERERN oAk o
obsessi ve SQ{tptthﬁspmﬁeﬂl sorder, depression, aggression, side effects induced
by conventional antipsychotic agents, mgraine, cogni ti ve di sorders, ADHD
and in the inprovenent of sleep. 15 In another aspect, the present

i nvention preowhades,:

compoundoft ARG b1 BE iRl Bl RR Bl boR BRI it dcB 3 les ftcn
aci d addi t hawe isrq:lrd)vddrsehﬂaditylcnmaarteﬂew ppeudrt crahpcymdﬁfectl ve anount and in
conbi nathi on with one or nore pharmaceutically acceptable carriers or

di | uent

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

R4

5
R YT
vl

¢
l 'll /\ YZ R2
— X N—{(CHg)y—W ——(CHp)p—Y*

25 wherein



20 In a further aspect, the present invention provides the use of a
conpound of Fornula | as defined above or au acid addition salt thereof for
t he manufWetoue328f a pharmaceutical preparation for the trRG/PEO004F6 t he
above nentioned disorders. 25 Detailed Description of the Invention The
compounds of general Fornula | may exist7as optical isoners thereof and
such opti @ oreSTINEr fd %is M, WhieRRERItDY*, lahe tHediB&HIfov! amPYTRECOECK) SO,
Cl 6-alkyl refers to a branched or unbranched al kyl group having from one
to six capb¥d: aib¥sisinetusi ve, such as nethyl, ethyl, 1-propyl, 2-propyl,
1-butyl, 2- butyI 2 nmet hyl - 2- propyl, 2-nethy|-1-propy| pentyl and hexyl.
VO 017 963 1 A,

0 017 95369 B BN e Ay BBty Sl SR R R B Y

i ncludingc@qesggqtdﬁsd@@nﬁ and triple bond respectively, such as ethenyl,
propenyl , butenyl ethynyl propynyl and butynyl. 5 The terns C1

*_6- alkoxy 6-al k hIO | kyl sul f onyl al kyl am no,

_6al kyISCa(‘Bo?W’I O_f%nép‘{ﬁelslN:k‘@hmBé‘g‘P‘ﬁWQtt‘éYiﬁpﬁ the %@5"5@% Wﬁ (YE 1p ﬁ"é{%ﬂnﬂﬂ
group is g%;@zalkyl as defined above. The term C3_8-cycl oal kyl designates a
monocyclic or’bicyclic carbocycle having three to 1 o eight Catons, such
as cycl opropyl, cyclopentyl, cyclohexyl, etc. The termaryl refers to a
car bocycl ¢ iseE-61Fh Ctl, ¢ OUGHz@HgkandsZ l;slﬁlamy$,,p1mpi¢ﬂ that whemYpas¥j XUinay noheay | |
i ncl udi ng hyl substituted phenyl, or naphthyl . 15 Hal ogen neans fl uoro,
chl oro, bfdrd%or i odo. As used herein the termacyl refers to a fornyl,

Cl 6 -al kyl carbonyl, arylcarbonyl, aryl-C 1 _6-al kyl carbonyl,

C3_8- cycloalkylcarbonyl or a C3_8-cycloalkyl-d _6-al kyl - carbonyl group and
t he t elom Whiscampd darainteS, €0,r@S; [Féhdi $Q2 growb; group i n which the carbonyl
group is 20 replaced with a thiocarbonyl group. The acid addition salts of
t he conpounds of the invention are pharmaceutically acceptable salts forned
Wi th non- hoxps, ALisRs ak BIPhAS Y- @, pRedbdahsiamien qumas GRS Whd B > 1;

mal ei ¢, fumaric, benzoic, ascorblc succinic, oxalic,

bi s- nethyh&me@ﬁkﬂ@@lCS S@Eﬁﬁﬁneﬂumhaaﬂmndﬁ5>dthaned|sulfonlc, acetic,
propionic, tartaric, salicylic, citric, gluconic, lactic, malic, mandelic,
cinnam c, citraconic, aspartic, stearic, palmtic, itaconic, glycolic,

am nohkenzaoi t as
DaIT NOBeDAQLE, Bt UE AT foidgr r*%%?ﬂ%é%ﬁ@ﬁowé%gﬁﬁ%ﬁ?n@ Bty
of such i hkn"rgﬁlﬁ,itheslaﬁechlmrs mbhebendy t h hydrochl oric, hydrobrom c, sulfuric,

sul fam c, phosphoric and nitric acids. 30 The phar maceut i cal conposi tions
of this invention or those which are manufactured in accordance mﬁth this

| nvent | ongie bie AdEbdHaBAEY Selodtid Ak BB SaloRh Soyah8) nRARAR,

the formof tablets, capsul es, powders, syrups, etc.”, or parenterfall y |n
the form 6% 6~a1k\w®amlm96@2@1 PRy BMOIOO T4QaIKy, Sok-alkeoyks EnralkyiydcCiaralkasy

Dy prer Gz BE 0% b8 BBl i B ot Rl el o aivatin- °"
addlthGSC'{‘?&Il@'l'Vadyﬁe%joﬁcﬁhea@flt tiifioRden sl d trﬁlu@%ﬁd&ﬁylgﬁ'l‘fdﬁyyl thRl Cig

conmpounds 0 the invention are adnministered in unit dosage form containi ng
sai d conpalmlsyliprylan amount of about 0.01 to 100 ng.

R!% is hydrogen, C,.¢-alkyl, Cy.¢-alkenyl, Cy.¢-alkynyl, Cy.¢-alkyl substituted with hydroxy or
25 thiol, , Csg-cycloalkyl, Css-cycloalkyl-C;¢-alkyl, aryl, aryl-C,.¢-alkyl, acyl, thioacyl, C;.¢-
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

30 the indole.



The total daily dose is usually in the range of about 0.05 - 500 ngy, and
nost preferably about 0.1 to 50 ng of the active conpound of the invention.
10 The cowpsuMe28of the invention may be prepared as fol | RGI/DKOVORHGy| at i ng
a piperazine, piperidine or tetrahydropyridine of formula Il with an

al kyl ati ng derivative of formula Ill: RER/ X~ HNto Y~ 2 L-(CHz)o
W(CHZ)m Y4 Y. _ R~ . . . €] . W . Y4, , m
and the do aes(fcﬁldnéeiggédelwggé (lf)ér&elé fﬁyég{@{’ ggg?%&?nda%lsﬁq i’wsﬂéf llsleégt\lfrilqﬁ%) %r p

such as e. the oftak 090%™ and &S ik €% afd Y @syHat e; 2) Reductive al kylation of an
amne of formula Il with a reagent of fornmula I'V: 20 Yl Y~. X~NH

E-(CHp)n_~" W(CH2)ni ~'~J ~ 0 (B) (N WD U1/ 96328 PCT/ DKOL/ 00406 12

-wherein Rl- , g:{i Y, ? d ' 4

pr evi ousl yIn eﬁ%%eed%ﬁ?ﬂon tléftgg%é %ﬁﬂ?f ge&fgnn acti vglfjégmccgﬁ%lg?gﬁ t(’J:ch’i d
group; 's 3thedthey bt agd ¥>doGHound Y8is @Ormul a V with an al kyl ati ng
*derivative of formula VI: Re R -X HtCH2)o W(CHZ) mtt L J ~/ S

In a fourth embodiment of the invention, Y' is a nitrogen bound to Y* and one of Y* and Y?
is CO and the other is CH,,

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

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

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

In a ninth embodiment of the invention, Y? is a nitrogen atom bound to Y4, Y!is CO and Y*
is CHz_

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

In a further embodiment of the invention, Yis CH,CH; or CH,Z.

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



wherein R1-R1, X, Y3, W n, mand the dotted line are as previously
defined, one of YS and Y6 is NHor N - and the other of Y5 and Y6 is CQ
CS, SO SR ®M6Es2 and L is a | eaving group such as e.g. HRIUBEMN/00¥sy| at e
or tosylate; or to 4) Reducing the double bond in the tetrahydropyridinyl
ring in derivatives of the followng formula Vil: -~CH2)~ W(CHz)m 15 O

(V1) wher 610 filafionsYk X2 ard'fh pXfionllf oBLABE Bt aRReRT RbEHS | YatlE G0

5) Reducing the am de carbony conmpoun

0]2./ 96328 lan(rﬁ;@ua-aﬂcy‘laﬁﬁhod ' (G@)-gralkﬂﬁhﬂ@d | 1,Q0464, Célé-bﬂ'éloe}dhﬂg@?rtﬁﬂgoﬁhfbé}iw,l,
y2, y3, Y4, Jn . Wand the dotte ine are as previously defined; 5.
Reduci ng ¢ m 138y §iogth Con sgacrang i ia aognd pad R g is 1ttty rpagicular
‘wherein Rl3ioR10, X Y1, y2, y3, n, m Wand the dotted line are as
previously defined; 7) Reductive al kylation of a derivative of fornula Va
wi th an acyl ating derivative of fornula X

; 5 The compounds of the invention are partial agonists or antagonist at the dopamine D4

receptor. Many compounds have combined effect at the dopamine Dy receptor and
dopamine D; receptor affinity, 5-HT,4 receptor affinity, S-HTsc receptor affinity and /or 5-
HT reuptake inhibiting effect.

10  Accordingly, the compounds of the invention are considered useful in the treatment of
positive and negative symptoms of schizophrenia, other psychoses, anxiety disorders, such
as generalised anxiety disorder, panic disorder, and obsessive compulsive disorder,
depression, aggression, side effects induced by conventional antipsychotic agents, migraine,

cognitive disorders, ADHD and in the improvement of sleep.

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

20

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

preparation for the treatment of the above mentioned disorders.

25 Detailed Description of the Invention

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

isomers are also embraced by the invention.

30 The term C;.¢-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.



WD 01/ 96328 PCT/ DKO1 /00406 14 -(CHz)mE (X) (Va) wherein RR-R 0, X, Y3, W
n, mand the dotted line are as previously defined one of Y7 and Y8 is NH
and the oVP®M/96128Y7 and Y8 is CH2 and E is an al dehyde or PAT/REQWa6ed
carboxylic 5 acid; 8) Acylation of an amne of formula Va with a reagent of
formula XX Rs R~ -X~, N'"(CHz)n-"W' (C-"40)mE (X) R3 Rz (Va) 10 wherein

RL-R10, X Si}ﬁlaIWNO}_,G_m‘ﬁ?ﬂ aﬁ@@gg%?#}%gll,%ﬁﬁcﬁe@y,a&s G %{éﬁléfoﬂifsf ﬁ%eﬁggg

of Y and Y8 is 'NH and the other and Y8 T's and ETs  an
or an act i et tedsix anathemydtpms aimichiding one donbleOlig@icaRBtriple BIndrespadtivglya spahl 3sver

bound derivative of fornula, X, PCT/DKOL/ 00406 R3.R R Y3 | Y.
N (Ch?t ?r;y\iwrgw?,r}:g}fenyl, ethynyl, propynypanlcll%utynyl.

5 The terms Ci¢-alkoxy, Cjs-alkylthio, Ci.¢-alkylsulfonyl, C,¢-alkylamino, Cj¢-
alkylcarbonyl, and the like, designate such groups in which the alkyl group is Cy_s alkyl as

defined above.

The term C;g-cycloalkyl designates a monocyclic or bicyclic carbocycle having three to

10 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 naphthy! .
15 Halogen means fluoro, chloro, bromo or iodo.

As used herein the term acyl refers to a formyl, Ci. -alkylcarbonyl, arylcarbonyl,
aryl-Ci.¢-alkylcarbonyl, Cs.s-cycloalkylcarbonyl or a Csg-cycloalkyl-C, ¢-alkyl-carbonyl
group and the term thioacyl is the comresponding acyl group in which the carbonyl group is

20 replaced with a thiocarbonyl group.

The acid addition salts of the compounds of the invention are pharmaceutically acceptable
salts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
25 ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example §-bromotheophylline. Exemplary of such inorganic salis are
those with hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.
30
The pharmaceutical compositions of this invention or those which are manufactured in
accordance with this invention may be administered by any suitable route, for example

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



v R2 5 wherein R-R9, Y1, y2, y3, X, W mand n are as previ ously defined

and R OH i s hydroxyet hyl or hydroxynethyl polystyrene, % resin or
anal ogousveIgeRdyl ene gl ycol pol ystyrene resins; wher eup&&TTIH1O8#s0ound of
Formula | is isolated as the free base or a pharnaceutically acceptable

aci d addition salt thereof. 1 o The al kylhti on according to nethod 1 ) and
'S conwihl kot iRREAGL TR pidBadly ga bl'y

b0| ling al C(IH"I F{ 1@%tone Pe? era %y in ?Ee gf#sg?%ﬂ{c°\§gg‘%e”§§‘%§?3§ﬁ&c§g?%

i nor gani c Uzassed, pa:ﬁchsaay upharma&:nmrtlaalbr adcaptkahhﬂf apayrices, htilaenits) eexpipi¢nts, ebhydtlseri ne

at reflux erat ur Al terpativel al kyl ati on can be perforned at a

fixed terrﬁ’éig GFBOHV\ﬁlyc‘FFe é“@ﬁe @%}t’ am the boiling point, in one of the

-above-nmentioned solvents or in dinet hyI 15 formam de (DWF),

di met hyl sul f oxi de (DMBG or N nethyl pyrrolidin-2-one (NWP), preferably in
t he presericavefiicatlpathe cTmpoundst bie fhes inveationr ate sadofiniSteraduim whitl Josage form

*3- (pi peridi .JH i ndol es and ? ridin-4-yl)-1H
i ndol es ha@nwgaﬁgéﬁé&mgan dntaﬂénﬁof*ﬁ‘e‘?fg?l" thé/ L&elz@‘ﬁ EP- Al - 465398) . 20
Al kyl ating reagents of forrmula (111) are knovvn fromthe literature (see

Cshiro et al. J. Med Chem 2000, 43, 177-189 and EP-B 1-512525), or they can
be prepar ebheviptatetablydiosetiv nsurdlytio the cangeioftaboki P0EG 500 mige ard mogk preferably

Kowal ski tter clic Chem 20 37...187 189, Mbkrosz et al.
S osi o apgBYo-1 s SEREEOBE S cpbhnd 8PP ienigh” Coom Ros 3605 5

82-87) joAl kyl ating reagents of fornula (VI) can be prepared by net hods
obvious to a 25 chenmist skilled in the art, and amnes of fornula (V) are
commer ci al The comnouags ef e leneation pay beprepaeed astiellewsir e WO 01/ 96328

PCT/ DKOL1/ 00406 16 The reductive al kyl ati on according to nethods 2) and 7)
is perfornmed by standard literature nethods. The reaction can be perforned
in two steps, eAlkylatingph ipigeraiinélepipuriding @3 tefrallydicpyridind bVdommda tihevitieagent
of formJIa | V/ X by standard net hods via the carboxylic acid ' chloride or
by use of éﬂ’#‘@&@%ﬁf forgglalllis e. g. di cycl ohexyl carbodiinide fol | owed
by 5 reductlon of the resulting amde with [ithium alum nium hydride or

al ane. The reaction jcan al so be perforned by a standard one- pot pr ocedure.
Car boxyl i c acigds or Al dehyﬂes of formula I'V/ X can be prepared y met hods
obvi ous to a chew S¥ I art. The al kyl ati on accor dikng t @ nmet hod
3) is convenientl} ormad_a des 4 bed above or byY{o— ti ngyt he
nitrogen anion Q 8 VI/.)T e ni frogen anion of V can repafed in an

i nert organi cRSol venf, e.d. di | formam de ( Ydj/ﬁg
(DMSO) or N . " L“_(CHz)n_W (CHz)m'—Y4
R R

15 I (1
wherein RI-RIO, X, Y, Y2 Y3 , Y4, 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 II with a reagent of formula I'V:
20
R4
R5 Y3 Ra
- @ |
Y1
1l / \ \/yz R?
_I— NH E—(CHp)pi— W—(CHz2)n—Yy
R7 / \__/ R1
| )

8 10
R R (m



met hyl pyrrolidi

n-2-one (hlMP), by the use of a strong base, e.g. NaH,

before the al kylation. The reduction of the double bond according to nethod
4) is gensPPE2Berformed by 15 catal ytic hydrogenation atPUTORKY W@ re (<
3 atm} in a Parr apparatus, or by using reducing agents such as di borane
or hydroboric derivatives as produced inlgitu fromNaBH4 in trifluoroacetic
acid in i Vepls ysu 5 vt3e r gl I

ot her St o T s Yo T Far fy o1 1) MEieldBited LinC WP Abucty Gt
3), 7) andaB)E iQan #dehydeiooan aétivatdddartgprglipscidgompdi ng t o net hods 5) and 6)

i s nost conveni
an inert organi
fromO Cte ref
prepared by net

ently performed with |ithium alum niumhydride or alane in
c solvent such as e.g. tetrahydrofuran (THF) or diethylether

I\ wtﬁrgoaeé&ﬁ%tg\ﬁd oPtduld™d viRH & ARV Bt dbiBafvt 8f foﬁhhia)vmg( ) be

hods 2) and , Whereas starting materials of fornula (I

may be prepared by methods®1l), 7) and 8). 25 The coupling according to

“nmethod 8) is conveniently
e.g. dicycl ohexyl cdibqdii
prepared by neans of a

Schene 1 bel ow.
to the chem st

(pol ystyrene bound etﬁyl
di et hyl am nopyri di ne and R

(e.g. 50-100 O

per f orpged by the use of coupling reagents such as
diiide. fﬁe desr+vatives of structure (Xl) is
g phate jbyst hesN\s sequence 30 as outlined in
The firg fdinglﬁﬁ ck (ATYCHprefardtadry et hods obvi ous
skil lg e arf<"i s ally attached to the resin
44ni trophenyl carbonate) using bas .g. N,N
b N di g'sopr opyl et hyl am ne at el evated tenperature
in an aprotic solvent (e.g. WO 01/ 96328 PCT/ DKO1/ 00406 17

DVF or DMSO) to yield (XIl1) . After deprotection of the am no group by
trifluoroacetic acid (resin XIV), the sggond diversifying building block

was i ntroduced

tenperature (50-100 C) in an a
acetonitrile leading to resin ?

acid ester by t
bui I di ng bl ock

by al kylation. The alkyldtion was perfornmed at el evated

otic seolwent-Buch as DVF, acetone or

rifluoroacetic & id'(r* /¢\I%, the third diversifying
of fornmula (Va) wasyi nt re@iiced®’by standard am de form ng

reacti on sequence, e.g. converting the cdarboxylic acid to the correspondi ng
acid chPoride using thionyl chloride atFﬁoM/tenperature i n di chl or onet hane,

acetonitrile or

DMVF followed by treatment with an ami ne The final product

I d.f I i i di t hoxi.de | | O
e e LA o SE L Bl S A LTS R Dory s
\~/N R 1) ySEOUH &N € M th&lothier B Y= BEEY® R’ cOXES] SORO, or B andy. isa leaving
"W =H R =COOCH PS (2)2( §- =~ =S XV: R -

(O A CHz) z(PY)

XIV:R {7

( CHz) " W ( Ceitpmsedes &g, halogenoneytHg pr (deylpteRor =

10
4)

Reducing the double bond in the tetrahydropyridinyl ring in derivatives of the

following formula VII:

15

R*
R® R?
Y3
R®. R® l
1
) N—(CHgz)y—W—(CHz),—Y'
R1
R’ N
RB l10

(VID)

wherein Rl-Rm, Y ¥2 ¥3, Y', W, m and n are as previously defined;

5)

Reducing the amide carbonyl in a compound of formula VIII:



WCOOH RRCOOPS XVI CHCHCH( -( () ) : 2),; 2)"; , ( Dz( RB Yl Y~~ I
zh-W""(CHz)m\Yz /| Rz R~ O(Xla) R~C(OQCH.,)z(PS), PS = Pol ystyrene or
Wang resiWO13/96328 WD 01/ 96328 18 Experinental Section PCT/HOIRKOIRHS
Melting points were determ ned on a Buchi B-S40 apparatus and are
uncorrected. Mass spectra were obtained 3 a Quattro M5-MS system from VG

Bi ot ech, Fisons Instrunents. 5 Analytical LC-MS data were obtained on a PE
Sci ex APl 150EX instrunent equi pped with

R4
s 3
R 3 R
RE R® I
; 1
I_II ll’ Y \/Yz Rz
/” 0 N—CO—(CH2)y.t—W—(CHz)p—Y*
R

R7

10

A—22

(VIID)

wherein R1-R', Y', Y2, Y3, Y*, n, m, W and the dotted line are as previously defined;

5
6) Reducing the amide group compounds of formula IX:
R4
RS o R
R® R? |
o’ 1
|—|| AN\ A R?
X N—(CHa)——W—(CHoln——
R7 N/I \__/ o) R!
RG ,Lo

)
10 whereinR' - Rlo, X, Yl, Y2, Y3, n, m, W and the dotted line are as previously defined,

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

formula X:



| onSpray source and Shimadzu LC-8A/ SLC-1 OA LC system The LC conditions (SO
X 4.6 mMm YMC ODS-A with 5 umparticle size) were linear gradient elution
with wat ewbDao®b8i trile/trifluoroacetic acid (90:10:0.0S) RE/DK01/00406

wat er/acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 mn at 2 nL/mn.
Purity was determ ned by integration of tjge LTV trace 10 (254 nm. The
retention tines Rt are exprgssed in mnutes. Preparative LC M5 separation
was performed on the same ipstrunment. The LC conditions (50 X 20 mm YMC
ODS-A with 5 pmpartiele sikze} wafe Iinear gradient elution with

wat er/acetonitrile/tri Py s 'gzig 20 0. 05) to

wat er/acetorutrile/trifl kd (5: Wn_zwg#n_@t 22. 7
‘mL/mn. Fraction collec S_per \qgungy spllt fl ow detection. 15 1H
NVR spectra were recefded af” 2503 Mz a Bruker AC 250 or at 500.13 Mz
on a Bruker DRX 500. Deuter ted chloroforn1(99 8% D) or dlﬂ? pylsquOX|de
"(99.9% D) were used as sol vEnts. RIS was used as internal reference
standard. Chemi cal shifts are expressed as ppm val ues. The foll ow ng
abbreviations are used for nmultiplicity of NVR signals: s=singlet,

d=doubl et, t=triplet, gq=quartet, qv=qui nget, h=heptet, dd=doubl e doubl et,
20 dt=double triplet, dg=double quartet, {{t=trgplet of triplets, n¥

mul tiplet, b=broad. NWMR signal sriee i di
extent omtted. Content of water| i
Karl Fischer titration. For colﬂﬁn c aphy, silica gel of type

Ki esel gel 60, 40-60 nmesh ASTM was ¥Sed. i onexchange chronatography t he
following material was used: SCX-columsg(1l g) from 25 Vari adf*Mega Bond

El ut, Chronpack cat. No. 220776. Prior to use, the SCX-colunnms were
pre-conditioned with 10% sol ution of acetic acid in nethanol (3 niL).

Exanpl es 3@ hEreaPR-REIT o Wi W, 'H % E&ﬂﬂﬁt&&e&lm@hﬂé\/z{s éﬁ@us‘l}eéﬂﬁféﬁsone M7 and
01/ 96328 P /DKC&/00406 191 goroet yl) i hydr oqui nol i n-2( | H}-one
A suspensi ¥ IS)NI'ISQMdIthﬁDﬁlFUOf HeaJQCBY mgCHB(}%llEnsmmbiehydmﬂan atisiated waiboyylic

f or mam de %1 0 nmL) was kept at 15-18 C followed by the addition of a
solutio > 4- di hydr oqui nol i n2(1H)-one (10.0 g) in dinmethyl formam de
(150 ni). The' resulting mxture was stirred at 5 roomtenperature for 60
mn followed by the addition of a solution of 2-chloroethyl acetate (10.0
g) in di nefhyl Asylstian @éay spinelof fermuyla Varipidh araegentef faoud XThe resul ting

m xture was heated at 80 C for 2 % h, cool ed and poured onto ice. The
aqueous phase was extracted with ethyl acetate, and the conbi ned organic
phases were washed with brire, dried (MyS04) and concentrated in vacuo. The
crude product was purlfled y flash 1o chromatography on silicagel (eluent:

et hyl acet at e/ hept aner® glv? crud =(2
T2 ,one (10.2 g). A mixture of crude

acet oxyet hyl ) - 3, 4-di hydr

1- (2acet oxyet hyl ) - 3, 4-di I no 2 ( | H) NofféhsWdilen-methanol ate (2.5
m., 30%in nmethanol) g tpanol quleMhs stirred at roomtenperature
for 16 h and subsequé%tly C ncentTated in vacuo. The residue was purified
by flash chromatography on 16 sil geagel (eluent: ethyl aceta@®/ heptane 1:1)
to give the corresponding al cohol as a red crystalline conpound (4.9 Q).
Thi s al cohol was dissolved in tetrahydrofuran (100 nL) foll owed by the
addition of trietylamne (8.2 nL). The resultlng m xture was cooled to 5-6
C followed by the addition of a solutiomof nethane sulfonic acid chloride
(2 nL) in tetrahydrofuran (25 nl). The paxturgewas filtered and evaporated
to dryness in vacuo. The 20 regf--- " ssol ved in dimethyl formam de (50
m.) followed by addition of litlhiumc e (4.9 g), and the resulting

m xture was heated at 70 C forﬁ}qn;. e AT xkure was poured onto brine,
.and the aqueous phase was extracted with et hyl acetate. The conbi ned
organi ¢ phases were dried (MyS04), filtex'ed andgoncentrated in vacuo. The
residue was purified by flash chronmat ography on silicagel (eluent: ethyl
-acet atelheptane 1:1 ) to give the 25 product as a red oil (2.9 g).

1-(3-Bromo b) < ' 0 o bm
hydri de (6%‘9&?’?%{0& nX?nYﬁg? ‘f%g?{i"? %ﬁ?k@%%ﬁgﬁ?ﬁﬁ%ﬁgg%@o%ﬁ £y gﬁ&l
kept at 20 YZSSNHmidI thetheb pf lelandiﬁ'alm CHp aid Kissml alddhgde off an activated carboxyhc
3, 4-di hydrogui nolin 30 2(IH-one (25.0 g) in dinethyl formam de (180 ni).
The resultiaag m xture was stirred at roomtenperature for 10 min foll owed
by the addition of a solution of 1,3-dibronopropane (172 g) in dinethyl
formam de (150 nL) at a tenperature of 20-35 C. The resulting m xture was
stirred at 30 C for 20 mn and concentrated in vacuo. The residue was

pour ed

i ne conpounds was determ ned by




WO 01/ 91 328 PCT/ DKOL/ OO~-O 20 onto ice, and the aqueous phase was extracted
with ethyl acetate. The conbi ned organi c phases were washed with brine,
dried (MM0HE/9632 concentrated in vacuo. The crude productPGERKHM#G6 ed by
flash chromat ography on silicagel (eluent: ethyl acetate/heptane 1:1 ) to
give the product as a yellow oil (27 g). 13he foll owi ng conpounds were

prepared ig a sq.lar - (4-Br. - -3, 4-di hydro qui nolin-2(
| H) - one f r?;)m 3, ETQ&}J%&& ol I %roﬁﬁégéﬁw&g%h{%- di br onobut ane to

1- (5- Bronmopent an- 1-yl ) - 3, 4-di hydr oqui nol i n-2(1H) -one from

3, 4-di hydroqui nolin-2(1 H)-one and 1, 5-di bronopent ane

4- (4- Bronobut an- 1-yl ) -3, 4-di hydro-2H 1, 4- benzoxazi n- 3(4H) - one R{5 from

-3, 4-di hydro-2H 1, 4- bedzoxazi n- 3(41 -one and 1, 4-di br onpbut ane
2- ( 3- Hydr oxypr opan- 1-lyl) -3, 4-di hydroi soquinolin-1 (2

3, 4- di hydr oi so§tinol+nl (4H) - ory,—aengu& br onopr opanol | 20
-2- (4- Bronobut an- 1- Thydr/6i soqui noliil-1(2l -ofe P
3, 4- di hydr oi soqui (21 ﬂex and 1/M1-GiHrolobiftian

1- ( 3- Br onopr opg y g O y\\oj_s.e{aui iiolin-1 (2H) 9ne The RRonpound

2- ( 3- hydr oxypr opan- 1-fyl ) - 3,|4- di hydr oi soqui nol i n-1(2H)-one was di ssol ved 25

in tetrahydrofuran (X0 nL) foll owed by the addition of triethylam ne (5.2
m.). The resulting m xt rcool ed to 6-11 C followed by the aéflition of
a solution of methane sulfonic acid chloride (1.4 nmL) in tetrahydrofuran
(25 nL). The m xture was stirred at 5 Cfor 10 mn, filtered and

concent sat Geleety WAGO. yThe? resi suepas Aussoly el hidvRGaY Odgined SAd"RIOH is
foll owed by addition’ of ‘lithiumbronide (6.5 g), and thé resulting m xture
was boi | edhgboxysdlesd ardiyduoxyfrsthy? palystpiieneiWeangrresinas apalogews poiyahylenaglyceind

phases. ner EOMMPERe (oo eRapE A trmprnt pf il s e at B ek b REdrdue
was pur 11 gekrhimcbiially SitEpRBlca@ieRITtio aRithireigel (el uent et hyl

acetate/ heptane 1:2) to give the product as a yellowoil (2.7 Q). WO
01/ 96328 PCT/ DKO1/ 00406 21 3-Chl oro-1-(3, 4-di hydro-1H

[ i nal i -yl -1- t - r noy:l chloride .
(o5 of 1 06 Ao RORRERHRS 6 sl Y 4 T eohisBl BraBERR'n L 6 e
addi ti on ofolfert @LeH Assfab 3, BbilhdMEs1D1 bilkétoae] Wrételtablicin(tAdpRséhce of B organic
resulting mxture was stirred at 10 C for 30 mn, filtered and concentrated
in vacuo. S Tesganis baRg(PREsssiumhsashanate, diiseprapydpiislaming, o igthylemine) gt reflux

procedure fal %ﬁq -1l i f oz r@glay i) :
(el uent: e{ ye9acet g%ltgﬁﬁ{el{é%l ’ﬁ%gfﬁ%g%ég é&? \?’g ptg {1}% pr o;g%c astelng%% oéfir eglélsoi I
(10 9). different from the boiling point, in one of the above-mentioned solvents or in dimethyl

15 formamide (DMF), dimethylsulfoxide (DMSQO) or N-methylpyrrolidin-2-one (NMP),

preferably in the presence of a base.

-
.

The synthesis the amines of formula (II), 3-(piperidin-4-yl)-1H-indoles and 3-(3,6-dihydro-
2 H-pyridin-4-yl)-1H-indoles has been described in the literature (see e.g. EP-A1-465398).
20 Alkylating reagents of formula (III) are known from the literature (see Oshiro et al. J. Med.
Chem. 2000, 43, 177-189 and EP-B1-512525), or they can be prepared by methods obvious
to a chemist skilled in the art (see e.g. Kowalski et al. J. Heterocyclic Chem. 2000, 37, 187-
189, Mokrosz et al. Pharmazie 1997, 52, 423-428 and Misztal et al. Med.Clhem.Res. 1992,
2, 82-87). Alkylating reagents of formula (VI) can be prepared by methods obvious to a
25 chemist skilled in the art, and amines of formula (V) are commercially available or

described in the literature.



The follow ng conpounds were prepared in a sinmlar manner to

3-Brono- 1- (3, 4-di hydro-1H i soqui nol i n-2-yl ) propan-1-one from 3, 4-di hydr o- 1H
i soqui nolW@&1/46d8 3- br onopr opanoyl chl ori de 4-Chloro-1-{3, A?CG‘/‘W‘WO@*OEH

i soqui nol i n-2-yl)butan-1-one 15 from 3, 4-di hydro- 1H i soqui nol i ne and

4-chl orobut anoyl chloride 4-Chloro-1-(3, #6di hyclio-2H

qui nol i n- 1y - 4=

4-chl or obut%nl)oeg tg}%l %P?gﬁorg%&g} t;ogn??%ﬁﬁ&ég%)zdﬁdqﬁfguﬂg%g}e? e dgrrdnllla 1Bl 6s
Pr epar at i anethbdsl-The reastiem\danxtyec peﬂﬁmmﬁldomymm;stepp;ob ¥s tcyu;ﬂmngﬂ derivativesl of

commor ci ol PmEpIY N ATRE The Hieeranst léﬁé?éibﬁasaﬁ%éreq?uéﬁ iterborkhe acid

-met hyl - mor ghahde\& K}Z&erﬂf co&ﬁl%mﬁ@&ként@ﬁﬁh%% Hidedb 59&1 Iﬂﬂi&g}lo?&ofomﬁved the

suspensi on was cool’ed on an 1ce bath and 4-nitr orm ate
di ssol véd lieduction ofi thhtesnhmgtamade v&(ithdﬂhmm) almmnanidmdnda oF algnﬁ Thematd®n cBhe

‘mxture wa irre roomte erature, for e was filt
of f and weige e fortie L OhiHE: pEbogdiigo Catopry i dcils &t aliptydgh
30 vacuo (Remfda WZX@nb@ Yép@i'e‘aﬂ ethbdé SbvidRitda CHnBt fiMed inhe AL/ 9G328
PCT/ DKO / 00406 22 Prepar at| on of pol ymer bound

7-chl or o- 3- (pi peri di n-4- yI) 1H i ndole A 100 nL round bottomflask was

h d h th

et or o- e OB R S B REY e i HenD peibrih el e fesoublbovg BTy}
mol ), 1di i ﬁ@&ﬁ@&b%ﬂ%@%@ 6B\f5w[fh V12(Th3 nifiSdch, arﬁorﬂbfmt &l Bprepiediifliane
(0.5 9, 4 mol) and dry dinmethyl formam de (50 ml_fi@eThe m xture was stirred

at 90 C f oinert organiqselypnte ¢ @fgethbl thylsalfosige {DMSO) iof Per ed
ff and h 3
25 o iRt ol B by §6 PBOMEreionebags o B Noarl o) Blditoy® |

a 250 nL glass cylinder with a frltte and a three vvay 1o junction in the
bottom The resin was then treated for 20 mnutes with 60 of a 1:1

ni xt ure of The eefustionehthgedenble bend |a¢96¢rémsetq aethadg4) e-ﬁtgama%g p&rﬁogmde by2oq

\rN/e\évl} na( %ﬁﬁ@@&eég{aﬁgfagy%re OXI I&é?"‘v %ﬂmp é@ﬁg{;\%}s&?‘ % &‘Ef

and was hedagmtshsuhyasjdﬂimkmeomehydmborwﬁemta)n,vea ad ‘produced urn esinf from NaBH4 in

di chl or onet haneari et X 25 mL d dr r onet hane, 15 x 25
m.). The r “ﬁf%ﬁgtlﬂ?ﬁy éé}’ \F‘ég’ﬁﬁts Riacs é) te‘?@’yﬂff’fi{@ﬂﬁg@ 40 aican g ﬁ@jl}yé%ﬁ‘ﬁ
(3.8 9g). T myb@%m r r a simlar
manner 4- ro 3- %%lage??%l n- ( gj{-{ﬁf)?%g?%g%%&dg 5% %H%)

4- Fl uor o- 3- (p| perldl n- 4 yI) 1H i ndol e 5-Chl oro- 3- (p| perldl n-4-yl)-1H i ndol e
5Fluor03 -1H i ndol e 6- Ioo-- ol e
35 pr ol aRFOIEER obamidfbirobat psoBFa el T A 05t oty petfortie

i ndol - 3-yl %&hpﬁﬂhlﬁhna&n—}z{hﬂlﬁ{ MaAaé Coraﬁlaﬂe An2gn nihefto R0kd10Mt f é@ﬁk a¥\’3§g
charged wit I@ﬁ ymer bound 7-c¢hl oro- 3-( g)erl di n-4-yl") 1H i ndol e ?

0. 98 mol ) tetrehydrofayara(RERD qrabiethylgther frp@rQ %m wﬂusi@nm@rmﬁtm élaéﬁm sdofy

2t ot ¢ ol D Ao b LB, s o o il 0
acet oni t ri (1) pdaybelftepdred by thethiods 3 7dlaﬁdnB))r orret hane (3 x 10 nL). The resin

was treated for 20 mnutes with 8 nL of a 1:1 m xture of dichl oronet hane
and tri%l uoroacetic acid containing anisole (2% ww and

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

reagents such as e.g. dicyclohexyl carbodiimide.

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



methionine (0.2 % ww) (Caution: CGeneration of carbon dioxide). The resin
was filtered off and washed with dry dichloronethane (10 nL), a 1:1 m xture
of WO OXO9GIB8 PCT/ DKOL/ 00406 23 di chl or orret haneari et hy IPARH 0108486 10 i)
and dry dichloronmethane (3 x 10 nlL). The resin was dried in vacuo (20 C, 20
h) to yield the title resin (1.0 g). Thel¥oll ow ng pol yner bound conpounds
were prep " r r : . :
i ndol - 3- yﬁ?gi@pgpli)%%@ﬁdy E:})r pI hi‘%ﬁ‘%ﬁegf%%- Eﬁ(oz}ﬂlﬁ_%%lrng-%ﬁup by triffuoroacetic
ndol - 3- yl ol fresin dIV) thel Sepomipdiveisifyiag ibailding bl¢dk- Wasuintroduddd by alkylation. The

ol - 3. o1 SBVIBEDH R PR A3 SAleD EiEpératiue (55 R0 Gt g aprtic solvent such as
‘i ndol - 3- y| Hfm&ickidh -of -atkloRit M lesdiAg itél réS_il% g)_f?g: éﬁtgpﬂﬁfr%ﬁction of the carboxylic

ndol - 3-yl ) pi peridin-1-yl]butyric acid 4 hl oro-1H '
ndol - 35yl gqpd gster diynirifluydrodsetiq racid feesid XV[Y-the-third gliverdifying building block of

|

i

i

i

i

i

|

‘indol -3-yl)piperidin-1-yllbutyric acid 15 .4-]4-(7-Chloro-1H .
ol - 351 BB i ieddied by draffia] skt forfidg e anchos, e.. converting
i 1'idol - 3- yihk Péa?l%)dgflibnacld o] BRNEGHRbSndifg At EHiofide FlsitRr qu'axgd chloride at low
i ndol -3-yl ) piperidin-1-yl]pentanoic acid 5-[4-(7-Clloro-1 . i
i ndol - 3- y| epipgeaturdiin dndl%rpmth@aﬁ@icetommls o2 PMF [fallgweddy eafrept with an amine.

|

i

i

i

i

i

ndol - 3-yl }pi perjdinsl-vllh ' i.d 6-].4-(4-Chloraq-|H. Cy
ol -3y T8 B Gkt S BEANGH Gl ot (B sdium methoxide in o
ndol - 3oy Linpihassliteiratnydrofuldnanxaat at atbientGedhgeratréhl or o- 1H
ndol - 3-yl ) pi peri di n-1-yl ] hexanoic acid 25 6-[4-(7-Chl oro-1H
ndol - 3-y1) pi peridi n-1-yl ] hexanoic acid Preparation of the conpounds of the
nvention Eéﬁgﬁylﬁ 1 301 a, 5-Fluoro-3-(1-~2-(2-0x0-3, 4-dihydro-2H
qui nolin-1"yI)ethyl ] pi peridin-4-yl}-1H indol e, hydrochloride A m xture of
5-fluoro-3-(piperidin-4-gfl)-1H indole (0.3 g), 1-(2-chloroethyl)-3,4
di hydroqui nolin-2(IH-one (0.4] g) and triethylamne (0.75 g) in dinethyl
formanide (5 WXW1/ 96328 PCT/ DKOL /00406 24 ni) and butanone {10 nL) was
boi | ed under reflux fY Fy h'e—”m', ture\was concentnata, i n vacuo, and the

resi due was purified | éh Wﬁy on si‘I—i'mge'l—(‘@ment: et hyl
gt e, 997 10\5) /0 gi ve the cPud® product, which was

acetate/ ethanol /trje S
IJoridesalt from acetone as a white crystalline

i sol ated as the h§droch
conmpound (0.04 g). 1H NMR 5 ( O-d6): 2.00-2.25 (m 4H); 2.60 (t, 2H);

2.90 (t, 2H); 2.95-3.10 (m 1H); 3.10-3.30 (m 4H); 3 .70 (d, 2H); 4.3 5
(t, 2H); 6.90 (t, 1 H); 7.05 (t, 1 H; 7.15-7.40 (m 5H); 7.5 0 (d, 1 H);
10.9S (broad s, 151105k =Bdc,rMy m z: 392 (M+), |74. The foll ow ng

conpounds were prepared in a simlar manner
————®  XIII: R"=BOC, R" = C(0)O(CH,),(PS)

—— % XIV:R"=H, R"=C(O)O(CH,),(PS)

XV: R" = (CH,),-W-(CH,),,-COO-tBu, R"= C(0)O(CH ,),(PS)

L XVI: R"=(CH,),-W-(CH,),-COOH, R"=C(O)O(CH,),(PS)  R¢

5
6 i R® Y:i "
R !_—_l ll;-——-——\l Y1\ ,
—l—x' N—(CHz)n—W———(CHz)m( Y2 R
RY N/ — o R
oL (1)

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

15



to 1b, 5-Fluoro-3-{1-[3-(1-0x0-3, 4-dilaydro-1H quinolin-2

yl )propan-1-yl]piperidin-4 yl]-1H indole, oxalate from

5-f1 uor o-V¥OEPPHRS| di n-4-yl)-1H i ndol e and PCT/DK01/00406

1- (3- bromopropan-1-yl) -3, 4di hydr oi soqui nol i n-1(2H)-one. 1H NVR ( DMSO- d6) :
1.90-2.15 (m 6H); 2.95-3.15 (m 7H); 1518.55-3.60 (m 6H); 6.90 (t, 1H);
7.20 (s, %per?m af Sectiod ; 7-30-7.40 (m 4H); 7.45-7.50 (m 1H); 7.90 (d,
1H); 11.05 (s, 1H). z: 406 (MH), 188. Ic,

5-Fl uoro-3-{l-[4-(1-o0xo0-3,4-di hydro-1H quinolin-2 yl)butan-1 yl]piperidin-4

Ant 2. (- S TBBAAHS TSt BHck oAl ronA R P e okt PBeRO o)

-1.55-1.70 Z?ura?w)ere o?ote?lﬁedloﬁﬁ QlﬁitronBrM% s9§teﬁ1dfrorﬁ hb@ B@eté&l %1%§s H&ruﬁi'éhts
2.90-3.15 (7H) 40- 3.65 (m 6H); . 7.30 (d,
lH) 7. 80- AnaiptigaLC2MS data wrerotaanedwvn zﬁﬁ Scre I(bISOED(—I)nstmmeril&q@mP@édwﬁl

5 uor o- dopseres shise Baf ShimaR 1 BRI CTO KSR s 11116 gondjtions (50 X 4.6

yl'] pi peri dnhﬁrYM(l‘ DDA wiHRE §um bﬁ@ibmepﬁueﬁkeh@ar adiet élhﬁoﬂfwﬂh
5-fl uor o-3-(pi peridin- g@é‘) 1H i ndol e - (3- bronopropan-1-yl) -

di hydr qu| w@eﬂaceﬂqmﬁle/ qrgacptie peig h90: ﬂﬁktmwatedamme/ mrrga)ceﬁlmamd

coored. 1 RPRPRO i i AR P A Hanelebrmune by nelllon SPeTLirds

fl ash abr omzsy Qﬁ'[)a'pﬂ'iwwﬂéht@hhin@@g@are( &lpeebéd inghitdites. Préfar@ilvPIBABS-separation
PCT/ DKOL/ 00- BOG 25 acetate foll owed by ethyl acetate/et hanol 90: 10

the productaserfmse gndee same jostrament. ThoeCreppdifions(3hotiAf npm Y @ngA wit

el a4 e e B et by P SR et

2.00-2. 20 ((80]20&1-0)5) 13 vifler{dcetoRithile/ Fiflabrotateticidid (SR9BOB) in T I(’lfﬂ at3B)7 mB/riix 3. 20

(m 2H): 5.3 . (d. 2H): 3. 95 (t, 2H): 6, 90 (t, 1 H: 7. 05 (t, 1 H):

7 15 7. 3 atﬂﬁneﬂlbecﬁqnwa%qurnwélvrﬁph&ﬂ%vl\dn“fdsts’fcwl 1H); 10.55 (broad s,
11,5051 vk I Mjﬁg iz

prepar (]ald |1#a Sl ;?’?cé‘%%”n%ﬁ%?ﬂ%@a%%? Og%_ﬁ?_r?l%\é ’]L?%Q?Q’BOXO_ - zona

4- di hydr o- BhikguDRXN 560. Deﬁte)raledbhlbfcﬂfelﬁl 199. $%rD)(hrrdirﬁeMy}su]foﬂde (9909% D) were
hydr ochl ori d from5f+ g gg eridin-4- %‘{ylHlnd e .and
1. (5- br omoleAes Aoestsy TMS sy eﬁmmlr erring n119 shifs ¢ 1H NWR

DVSO- d6
(2 Aoy 1)5 %x#]r(%@édlas‘][%)rﬁ %1u3§'|)1“ he]foﬁ’ém%gggbl@matlgﬁg are qiSE?CpfOiL uﬁﬁt Oﬁlfélty%lflll_\}bl\_/ﬂ{& .-

(d, 2H); 3sigmlg:ts=singhet, (%d@@bl(zt =taiphet, q%q@ﬁ'te(t,t qv—gmtetjh%p(ed, dd£dpybly dogslat, 30

( m 3 H) n1 th 82@43?@&% dg= l_gdubze quangtd tt—iLn@lét o%%glgts(r%—oadltlplet, ]bu)m"oagl.lNR/E{ (s,

signals corresponding to acidic protons are to some extent omitted. Content of water in

ive

crystalline compounds was determined by Karl Fischer titration. For column

chromatography, silica gel of type Kieselgel 60, 40-60 mesh ASTM was used. For ion-

exchange chromatography, the following material was used: SCX-columns (1 g) from
25 Varian Mega Bond Elut®, Chrompack cat. No. 220776. Prior to use, the SCX-columns

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

Examples

30 Preparation of intermediates

A. Alkylating reagents



2c, 5-Chloro-3-{1-(3-(2-0x0-3, 4-dihydro-2H quinolin-1 yl)propan-1-yl]
pi peridin-4 yl)-1H 20 indole, hydrochloride from
5- chl or o-WOW9pEB| di n-4-yl )-1H i ndol e and PCT/DK01/00406

1- (3- bromopr opan- 1-yl ) - 3, 4di hydroqui nolin-2(1 H -one. M 142-146 C. 1H NWR

(DVBO-d6): 1.95-2.15 (m 6H); 2.60 (t, 2#9; 2.90 (t, 2H); 2.95-3.15 (3H);
3.15-3.20 { : ofH); 7.00 7.10 (m 2H); 7.20-7.

{m 4H);
VB mz: 428 s(mpénylpn o8 Sodlﬁnh, hyﬂndh (30 g, G)% in Mngrd-oh and dltﬂethyltfydnmﬂbl (100

2chi or o- Ly aE ke 3 Blloy tleddtion of Asplifion Y A-diyRpusalid
~di hydr10(7lgl %‘(ng&fbngﬂd'% g?i}izad i f@&ﬁ%ﬁﬁd%ﬁw\@hé %ﬁ*}n Eﬁ)uxt‘u?re %s Etn@&i £tm

2 95 3. 15 oem @Bm)era@ul‘sa%z(@ mm—ﬁollowed by the gdditiagf.a smt@@n(qf 2- dﬂdﬂpc;thyl @sta@e;i

Chroait <, S0 et diey fopgpnidglSn iy o factbinilreor s 148 sbSiing hinad- O

PCT/ DKOllOQz@EeaZ@ AB0 °C AL 0% 8; éhofel-dnd podredontcdice AT Y dynes s plisseiwhs ttiadtell
yl ) pent an- 1- | peridin-4 I}-l H i ndol e, hydrochloride from
5-chl or o- 3W(t§ ichel peftate sang) t)le epmbined preanis phases were washed with brine, dried

30

broad s, 1H); 11.15 (s, 25 1H).

1

(v o) - (e gRahg Soncehndfi b b rRELLE: bt RSprfBaBal, " M

2.00- 2.135 ¢Hromé P sllicagelfbluert: Syl 4 tai’é?‘h tahe931 e drudedt|2- 3. 10- 3.
(m 1H): 3.55 tg)graf&y Gagwbue 0 epe}:‘lig@v HI7|5(d

7. 20- 7a@cuty@myl)g-ﬂ-dlfwdaml{l@plmrkg(#ﬁ)—one . % g) A1 ture pf cx_mle(lt:z%a 1 H

H);
SRRSO e e e B

hydr ochl or mdfhaﬁﬁl() and’ methano D230 (ol )pedsi stitred 4t gdo)n tbhipbml&b doraltch and
1- (4- br omobyt an-1-yl ) - 3, 4di ydrqu|noI|r12 ge 3-254 C. 1H NWMR
( DVBO- d6) : § S%leazthssowptré in yacyg. Thegssidpg W@Wun dopy. féa hromatagpphyon 5

gt 5 52 H)18 5 ?1ﬁ9a%,_661@é‘?)( e%ﬁ)g%g%tgt(ehép%g% 1%;')07%1%? gﬁa &Sﬁesﬂc%g%alfﬁ}oggsaé ged 2 H)
1£L I:%g Ei f . drtyiytallivis cm‘npbuﬂ?;g S(;] )t This a’lf)ﬁhtol ﬁ_gs flﬁsdﬁedmgaletgallﬁdrc{fdr-aﬁ 1510:!)(1:111.20
hydr oeni or followise by iBn A Fin of ey i of o ThEyiknginixfied whaapled £33

4- (4-br Om&@‘f(ﬂibv;edydy) thé a&dﬂbﬁ%?‘ﬁ Qolafbrﬁ-eﬂﬁéﬂﬂéﬁ’é(ﬁﬁfoﬁm%f’d'&h1&’i'@e 2 333‘1 92 C.
1H NVR ( DVBO- d6) : 2H) ; 5 (m : .20 (m 4H);

2.95-3.15 (emahﬁhi))ﬁlr& 65 r(‘LH) ’Ehd)n;ux’@u@@ai ﬁltelzd-l)ind dv@ﬁra(ca], tombq;tess ueﬁucgo TlieH)
/ m001Z|)2(357‘(e§ni5‘“E 59 as fﬁ)sgé’fg “h‘gmie@y&i 7“1%&0(‘%) %’Ep"?"ga b ﬁ?ﬁq‘%° 19“‘“&22
( MH+) ,  273¢hidAde (4.9 g), and the resulting mixture was heated at 70 °C for 5 min. The mixture was
poured onto brine, and the aqueous phase was extracted with ethyl acetate. The combined
organic phases were dried (MgSQ,), filtered and concentrated in vacuo. The residue was
purified by flash chromatography on silicagel (eluent: ethyl acetate/heptane 1:1) to give the
25 product as a red oil (2.9 g).

1-(3-Bromopropan-1-yl)-3,4-dihydroquinolin-2(14)-one

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

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

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

25
1

7.40



2h, 5-Chl oro-3-(1-[4-(3-0x0-3, 4-di hydro-2H 1, 4- benzoxazi n-4 yl)butan-1

yl ] piperidin-4 yl)-1 H ndol e) hydrochl oride from

5-chl or 0-8OOpOER8| di n- yI )-1H i ndol e and PCT/DK01/00406

4- (4-bronobut an-1-yl) -3, 4-di hydro-2H 1, 4benzoxazi n-3(4H) -one. M 222-224
l.

ClH NVR ( DVSO- d6) : 60170(m 2H); 1205-1.85 30 (m 2H); 205215(m

(" ar ;70030 s B ey Bpadt oy ey et bt i dinipdongnl 7 10
(br oald 53 lilaal’réi_)i_(l;‘es D\liége}vgaoshg% wlﬂ'li)brlng/SiFr{ﬁdZ(MgM) éﬂd‘UdtlB,celﬂﬁaied z?zg»ﬂzczio (;I\hi@cﬁfjd&(i'é’:a8 27
anpl e a uo - (.2- oxo- zydr o-
gu.Anm .? 1P1§’F1¥‘ﬁr"i’ﬁ§fwn§39 |b]v-;@sh Bhf%qﬁw?tl) zﬂnﬁy}q;wr(il&c?t; ?tlllﬁmed | e@(tzrwém ;3.t e
: m xt ur pyridin-4-y i ndol e g
and pot ass?u&oc r%g{rﬁ{rg&%&g 8?1?(% nxgéta one (250 nL) was heated until
reflux senperature followed by the addition of
1-(3-b ) -3, 4-di hyd I 1 5.0 but
(50 L) . Thee Tt SRR RIS BEN FetS BERERER| Uy T or 10 h, Tt ered
and concentrated in vacuo (7.7 g). The residue was purified by flash
chromat ography on silicagel (eluent: ethyl 1o acetate/triethylanine 100:5)
Eotgi \éedt hb(@-ﬂﬂl(/ilﬂ:)lﬁutlatﬂdeyl)-3¥4iodihydmmnTh ! olmy-gﬂﬁ)’rdnzeg from I | ]
et rahydr of ur __aceta e ti ompound was isolated as the
oxal at e sa&?%ﬂ%‘ﬁi%@é‘?%‘@?‘éﬁ?%%‘? 8?“27@353’8%9@}1? owi sh crystalline
conpoung (1.7 g). M 203-206 C. 1H NWR {DVMBO-d6): 1.95-2.05 (m 2H); 2.S5
(t, 2H); 2.75 (s, 2H); 2.85 (t, 2H); 3.15 {t, 2H); 3.35 (s, 2H); 3.80 (s,
%I—% 5 g.ig H(S-B;tbmppgltgglgsélﬁgmeblhy%o@nﬂluﬂaéﬂmon@H); 7i\/é5;d7'304§)2](m; 15
. 35-7. , : ) : Z: :
218. The f&M‘; éﬁ%ﬁ%ﬂlﬁ’szw@“g%’%‘bﬁégbﬁ%@e‘i‘% | ar manner 3b,
5-Fluoro-3-{1 -[4- (2 oxo- 3, 4-dilzydro-2H quinolin-1 yl)butan-1-yl]-3,
6- di hydro-2H 20 pyridin-4 yl}-1H indol e, hydrochloride from
5-f 1 uor o- 34{(4-Beoniobytand- 2191‘3 dlhmﬁrn-wﬂ&l%bepszambﬁ@@me

(DVeo-d8) - Bkfaidiato 2e D bRl unn Ol ofé if 1 20rolphade 120 =, 111 SR
2.85-2.95 (m 3H); 3I5330(m 3H); 3.55-3.65 (m 1H); 3.75 (d, 1H);

3.90-4.00 ;695705(m 2H): 7.15 (d, 1H): 7.20 25
7.30 (m 2K f-dihyd 2)kgue 10. 70 (broad s, 1H):

11.50 (s, 4 ¥ -

5-Fl uoE o- 3ﬁrF?n :t %/%Igld%msoéﬁ?l&ﬁ%m %ﬁ%ﬁ'ﬂ?‘&bﬁ%qmpro;ianoll ) pent an- 1
yl]-3, 6-di hydro-2H pyr|d| n- 4- yI) 1 Hi ndole oxal ate 30 from
? 12'5”8{23”3 e 69%@% bl saong énﬁ/p 205-207 C. 1H NMR
DVSO- d6 2.55 (t, 2 2.75 :
(2 H: 2. 8) ﬁg)r,r??ﬂdrlhydgcli&octdmoriﬁll_%@%%m and 1 Zﬁhﬁf‘omé)%h'bane& 6\0 01}_096328 (s
PCT/ DKOL/ OQ. L0O6

1-(3-Bromopropan-1-y1)-3,4-dihydroisoquinolin-1(2H)-one

The compound 2-(3-hydroxypropan-1-yl)-3,4-dihydroisoquinolin-1(2H)-one was dissolved
25 in tetrahydrofuran (100 mL) followed by the addition of triethylamine (5.2 mL). The
resulting mixture was cooled to 6-11 °C followed by the addition of a solution of methane
sulfonic acid chloride (1.4 mL) in tetrahydrofuran (25 mL). The mixture 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
30 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 (MgSOy), 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).



28 2H); 3.90 (t, 2H); 6.10 (s, 1H); 6.95-7.05 (m 2H); 7.15 (d, 1H);
7.20-7.30 (m 2H); 7.40 7.45 (m 1H); 7.55-7.60 (m 2H); 11.50 (s, 1H). M
m z: 432 WOHHP632845. Exanple 4 5 4, 5-Fluoro-3-{1-[4-(2- oxltCT?»DKWQ?r“Pﬁydro 2H
quinolin-1-yl)butan-1 yl]piperidin-4 yl}-1 Hindole, hydrochloride A

m xture of 5-fluoro-3-{1-[4-(2-o0xo0-3, 4-di2hydro-2H

qui nol i n- 13 Wy Byt aps Lz AAl Qi I Kyl }-1H indole (3.5 g),

et hanol (1%M%I num oxi de (0.4 g) was
shaken undArsoBit@hrof BexﬂlldlﬁpﬂDpaﬂ'd}é chiioxitiel ( ). Sf\g)smfteﬂrdtgfdmfuraﬁ\(é@mnm eds cooledcuo

t o about a 100 ntly_was our o, i ce and added ueous
anmoni a t odBH pﬂ% @sggglaﬁagéaaﬂg fgé‘t AT 1@9%911015@41133

-and the co \Egh MR, nd
and the_ COPPTRSSLANGAThINSASSINEI & IPTIE A0nl BRLpE and Lo PR
silicagél Th¢ esniue vasisybjediﬁd tcestandard aquephy ivark mepﬁb@éld&& fcﬂhw@ld\bg t he crude
‘pr oduct (2.0. . itle conpound ma .isalated a he, hydrochl ori de.salt
Pr om et hyi buiiaion b dash gora ey s inse SRt Ay bty henipests bl Diive.
1H NMR ( D'V@ﬁ@p@@uctis§5oléuﬁés@m 188 1.75-1.85 (m 2H): 2. 00- 2.20 (m 4H);
2.55 (t, 2.85 {t ; 15 (m 5H); 3.55 (d, 2H); 3.95 (t, 2H);
b.90 (t, 1H) 7. 00 (t 1H) 7 15-7.30 (m 4H); 7.30-7.40 (m 1H); 7.50 (d,

1512 St Bk it 120 12, 29 20

qui nol ijg-1-yl)propan-1 yl]piperidin 25 4-yl)-1 H indole, oxalate A
suspensi on. of SOdI um hydri de (0 5 g 60%| n m neral oil) and di net hyl
f or mam de $8tyomoy1-(h4-dieidro-af-isoquuplin- ~'m%’s fanet he addition of a

38: ool - %91")%?@%&’2“‘1 1&’ ‘]S%ﬁl‘B‘églP}O?:(a%‘di ‘iFP ?i‘fpaﬁ%Vc?!H@"PEeg g) in dinethyl

formam de (50 nL). The resulting m xture was stirred at roomtenperature
for 25 mn 30 foIIovved.by the addltlon of a soI ution of nethyl iodide (2.0
g) in di Fathiddhs Hrisgquigolin-2-yhbwantleone of 22-27 C. The resul ting
m xt ur e wag. St n e. The aqueous phase
was exﬁrsacﬁe%léadﬁ%'cﬁﬁl %"Elgélmjeagﬁg ‘gﬁéejrgglét% i‘ne {a%grdgam c phases were
washed with brine, dri ed (l\/gSO4) and concentrated in vacuo. The WO
0119G328 PCTI DKOlll 00-0G 29 %r ude pr oduct was purified by flash

chr omat ogr apHyo18 acHat e/ hept ane/ tri et hyl am ne

50:50:5) tg A69 ). The title conpound
was i sol at e ﬂiygtd%@%(gggfld@hgla ta%?r‘g% acgltl%wey&ﬁb%ldghl te crystalline
conpound (0.6 g). M 188-189 C. 'H NWVR (DVSO-d6): 1.85-2.05 (m 4H); 2.10

(d, 2H): 255(t 5 2H); 2.90 (t, 2H); 2.95-3.05 (m 3H); 3.10 (t, 2H);
3.50 (¢ 2H): 3.75 (s, 3H); 3.95 (t, 2H): 6.95-7.05 (m 2H): 7.15-7.30 (m

4y 735 By é_rﬁﬂbn%ﬁolid\/ﬁp;goﬁed‘iﬁﬁérﬁwﬁtes 188. The fol I owi ng conpounds
wer e prepa :

5- Fl uor o- 1- net hyl - 3- (1- [ 4- ( 2- oxo- 3, 4- di hydno- 2H qui nol i n-1-yl ) butan-1
yl ] pi peni di,n._4- .I -IH| dIe hdroch ori efro
5-fl uoro- 35) i ﬁl‘ ch

qui nol i n- 1Ay} J huhmibditam hpipesd aiafgeawﬂﬁ hﬁdrbxyedgll 90@6@1&%9)9' g,i89Ghelel, Mo

177-179 C. 'H NMR {DIVBOd6) 1.55-1.65 (m
25 commercially available from Rapp Polymere cat no. HA 1 400 00), N-methyl-morpholine

(20 mL, 183 mmol) and dry dichloromethane (900 mL). The suspension was cooled on an

ice bath and 4-nitrophenyl chloroformiate dissolved in dry dichloromethane (400 mL) was

added during 5 minutes. The 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
30  vacuo (20 °C, 72 h) to yield the title resin (79.6 g).



1.85 (m 2H); 2.00-2.15 (m 4H); 2.55 (t, 2H); 2.90 (t, 2H); 2.95-3.15 (m
5H); 3.55 {d, 2H); 15 3.75 (s, 3H); 3.95 (t, 2H); 6.95-7.0S (m 2H); 7.15
(d, 1H); WOR093280 (m 3H); 7.35-7.45 (m 1H); 7.55 (d, 1RCT/DKOIA6hHr oad
s, 1H). M5 nlz: 434 (MH),

5c, 1- (But an- 1- yI) 5-fluoro-3-{I-[4-(2-0x223, 4-di hydno-2H qui nolin-1
yllzlbutan- . 1l- quhgoleoxal ate 20 from
5 uor o- 3=

qui nol i n- 1- yI)butan 1- yI] 3, 6-di hydro 2H pyr|d| n 4- yI) 1H i ndol e and butyl
brom de. V\x 152-154 C. 1H NVR ( DMSO- d% ; 1.20-1.30 (lm 2H) ;
1 55 1. 6S £y rotﬂldé@ﬁﬁnlsﬂﬁSkmaS&h@rge with %mhoyhﬁnyloz(wsfbegylowhy 2.85 (t,

616 (s, DT EE 9 aa sutmol ponirbd Jer o aiibigerfihee o blopl )

(m | 1);57. (357— g, &/Dmimol), isoprapylbfiylahrine B3 myR6.2, m8l), 4-diaehlemindpgridine
+5-Fl uoro-3-{1-[ 3- hydro- 1
i soqui nol i Mlm‘égﬂet&y&gﬁw(ﬁﬁgnﬂu)yﬂ}e @B‘%"Y%\“’dgﬁéd ab%j’(élf%r A
m xt ure of f

tetra ,[)%r‘% ranﬁ? gioﬁﬁiﬂt@ ‘f}‘ﬁg!?%tf’é %SWQ%ﬁléénrgd tgﬁt%}el?h am ne 4 m.)
was heat eddmreth}ll foraidmide (3em§é malt ), dey dcetondvited3by23 td.) andi dtyi dmhlofonaet]mﬂeL(Bl on
of 3-chl oro-1-(3, 4-di hydro-1H WO 01/ 96328 PCT/ DKO1/ 00~06 30
i soqui nol i h22 mL)) Bhepsin wam@stegreg tg 1 250 nu glapvesdindgowith p fritthandg fhres Wavas

boi | ed d f.l foll t. I
orouns B Shetidipf bont it fofin st ten st dof 20 bl P80 8HAI 3020 )
and tri et hinhaiend dichlérofflelhah® ah®iritRidYchc et i c4ritfinifg)anisbe( 204 Se/nd) iahd

m xture was boiled under reflux for an additional 12 h. The mxture was 5

cool ed, fimglbrenine(fR %o Ehtusiedlow of nitiegen trragiistedherrsingeution; Genseption

fl ash chr

acor at of ot PRSI o BTR osRER G gl ol BB amaShathed with dry dichlgromethgne Q5
title conp@unch Wasnixieé of gidhleforhdtRarasibth/Rangiad (3 L6 mIgcat dne dizhlopormbthbige
crystalline conmpound (0.75 g). M 206-209 C. 1H NWR (DMSO-d6): 1.95 (q,
2H): 2.185 (.% B85 fuh). Thy resin @& dried io vaeso, (20 °602Q h) toryigfthe tlowse. B® gm  5H) :
3.30 (t, 2H); 3.55 (d, 2H); 10 3.70 (t, 2H); 4.65 (s, 1.20H); 4.70 (s,
0.8H); 6.85-6.95 (m 1H); 7.15-7.25 (m 5H); 7.30 7.40 (m 1H); 7.40 (d,
1H); 11. 05ThSfolibtin iboﬁ{a&owdﬁhds werk propafed idld Dniladmeapound was
prepared in a sim!l gair;@%ner 15 6b, 7-Chloro-3-{1-[3-(3,4-dihydro-IH

i soqui nol i n- 2- yI) 3- oxopropan- 1 yI]plperldln 4-yl'} I'H indole, hydrochloride
from 7-chl or ( erigin-4s )= |ndoI e and 3-brono-1- (3, 4-di hydro-1H

i soqui nol i Cg‘;ll‘?r)"%% Al °(DVBO d6): 2.05-2.25 (m 4H); 2.80 (t,
0. 8H) ; 28. 95 Flioro-B- @kﬁmdﬁl—@@dﬁlﬂﬂn&dﬁ 5H) 3.30-3.45 (m 2H); 3.55-3.65 (m
2H); 3.65-3.75 (m 20 4.75 (s, 0.8H); 7.00 (t, 1H);
7.15-7.25 ?'ﬁhk(’m)?’ (P;pemlued-ylk -lné@le?o (broad s, 1H);11.30 (s, 1H). M ml z:

422 (M), 5 QI 4- (3, 4d|hydro-2H qui nolin-1
yl)-4- oxobut an- r‘_;fylﬁ’pp‘?r)eperl g@_gH{+§OI% H i ndol e, hydrochl oride from

5- chl or o- 36{(hilmer3-(hiperitiydyyl}iFiindolee and 4-chloro-1-(3,4 25 di hydro-2H
qui nol i n-1-yl)butan-1-one. M 158-162 C. 1H NVR (DVMSO-db): 1.85-1.95

25  Preparation of polymer bound 3-[4-(7-chloro-1H-indol-3-yl)piperidin-1-yl]propionic acid

A 25 mL round 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), fert-butyl 3-bromopropionate and
dry acetonitrile (5 mL). The mixture was stirred at 80 °C for 3 h. After cooling to room
temperature, the resin was filtered off and washed with dry acetonitrile (3 x 10 mL) and dry
30 dichloromethane (3 x 10 mL). The resin was treated for 20 minutes with 8 mL of a 1:1
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), a 1:1 mixture of



(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, 1@1 10. 45
(broad s,WOMp/963R8. 15 (s, 1H). M5 miz: 436 (M#), 303. 30 /0944828 31
Exanmpl e 7 PCT/DKO1 /00.106 7, 5-Fluoro-3-{l-[4-(3, 4-dihydro-1 H

i soqui noIin 2 yl)-4-oxobutan-1 yl]piper-B8irr-4 yl)-1 Hindole 5 A m xture

of 5-fluor _5}&3? .
tetrahydro ur aﬁ(ﬂ%ﬁ%%d Critl)gfhylaﬂ]% ﬁﬁ( L‘?%‘)ﬁﬂ@r’gg’?ﬁl@ g%%%ﬁ 0 &é(eﬁf()l%%ﬁhbe)regﬂd
tri et hyl anvaedfed & vacdo (@s°C)Q0thy b vield the tielé kasin (leger ature fol | owed by the
addition of a solution of 4chloro-1-(3, 4-di hydro-1H

i soqui nolin-2-yl)butan-1-one (14.6 g) in butanone (50 rrL) The m xture was
-boi l ed un [ vacno. The
resi due 13%%@0?18%%1@[%9? déﬁ orﬁgdrgn}?%rs P%%&agﬁggl agen](el uent: et hyl
acetatebsethanol /triethylam ne 100:5:5) to give the crude product. The title
-conpound was . isolated as the free base fromethyl acetate as a white

cryst al | i n&ltbhbinra-1fhmglols-yhpiperiden kyllpropieniagsid ( DVSO- ds): 1. 55-1.70 (m
2 35.2. 45 U Chtporg ol bpberif 1 Sibroferaidl ) =)' 0 300 15 (1

T 7 20 e TH) . 10 85 (5. 1K), V8
. - /. . . . . - - S Z.
420 (W),g%ﬁ&%}@ﬁp@“@%&é@m@@?wﬂ (“{TEC ’(‘%H&(3 4-di hydro- 1 H

i soqui nglin-2-yl)-4-oxobutan-1 yl]piperidin-4-yl}-1H indole A m xture of
5-fluoro-3-(piperidin-4-yl)-1H indole (3.0 g), butanone (200 nL) and
t ri et hyl aniié-(4-&hdorot )H-ivate-Bed)pimeridm-1 4yl fbefykigracidenper at ure fol | owed by the

addi tion of ut i of, 4-chl ora-,1- 4- di.hydr.o- 1H

i soqui l'i ol ¥ rli’iéi?h'i%aﬁ% OB%'é’%é’iPo@ﬂémgg-yﬂh“‘Bﬂféﬂéne 25 (80 nL). The mixture
was boi | edy W?ICHI&U1%1rfd%>!l—3%rljbdpe_ﬁalﬁ1-'l%ﬁ]‘%hﬁyh@gci@ xture was filtered and
concentrated in vacuo he réesi due was i)]url ied by flash chromatography on

si | :j cagel éﬂiﬁ&ﬂuoreil%lndabé’fyébmeedhhhw btlfryrletghyll amhnef 100: 3 4) ]Eo give the

crude 1t | te the free pbase from

acet ond E?‘%&'@%ﬁ’r%‘ﬂ%‘f"?‘%@ M’ﬁ?’&}ﬁ S\ 170 175 G 1H NVR

(DI\/BOdG) 1.55-1.65 (m 2H); 165175(m 2H): 1.90 (s, 30 2H): 2.00 (q,
2.30 2. 40 . 2.65-2.80 (m 1.8H); 2.80-3.00 (m 3.2H);

3 70 (t, 2%&4 (ﬁ%@oreslH mw-yHiplmd@yl mbsm;lnowa@ékzd 1H); 7. 1057. 25 (;2

SH): 135 (G Aicnd 85813 pioehb2P s Benchidie lff 72 436 (W), 202

WO 01/ 9f 32
5-[4~(7-Chloro-1H-indol-3-yl)piperidin-1-yljpentanoic acid

20
6-[4-(4-Fluoro-1H-indol-3-yl)piperidin-1-ylJhexanoic acid
6-[4-(4-Chloro-1H-indol-3-yl)piperidin-1-ylhexanoic acid
6-[4-(5-Fluoro-1H-indol-3-yl)piperidin-1-yl]hexanoic acid
6-[4-(6-Chloro-1H-indol-3-yl)piperidin-1-yl]hexanoic acid
25  6-[4-(7-Chloro-1H-indol-3-yl)piperidin-1-yllhexanoic acid

Preparation of the compounds of the invention

Example 1

30 1a, 5-Fluoro-3-{1-2-(2-0x0-3,4-dilhydro-2H-quinolin-1-yl)ethyl]piperidin-4-yl}-1H-indole,
hydrochloride
A mixture of 5-fluoro-3-(piperidin-4-yl)-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




PCT/ DKO1/ 00. ~06 9a, S Fluoro-3-(1-[3-(3, 4-di7zydro-2H quinolin-1
yl)propan-1 yl]piperidin-4 yl)-1H indole, dihydrochloride 5 A suspension of
| ithi um aWOMfipI2h hydride (0.94 g) in tetrahydrofuran (40 RATYDKHLRS (red
at 5 Cfollowed by the addition of concentrated sul phuric acid {1.2 g) in
tetrahydrofuran (20 ni,). The m xture wa84stirred at 7 C for 60 mn

fol | oved byrhhagq edhéden OQﬁL)'E\V£§ lgﬂfeﬁ uﬁﬁer:’reﬁé( fo%g gnﬂxﬁ!&{wgsr Qngéhtrated

qui nol i n-1-yl') propan-1-yl ] pi'peri ol e

t et r ahydr ofumagno,(aba thd Jesidibevas psuficd bggﬂashmhmmatmgmp]sy om sibidagel (eﬁiueﬁt fab]nylGO

chr omat ogr Aty shiaslFEaglameShde) gt iy S vt sdtusd 3Fe

‘product  asp@6eHIodd @SE&h lacetditCastd White G9SROMB @oﬂ\@&udds@l ot HdasnRe
di hydrochl oride salt fromtetrahydrofuran as a white crystalline conpound

(1.0 g) 5 MPMSO-3362.00-2129 (VRE)DAMBO(BKD); 21906, ZH); 295)3.1Q (0 0H2); 300630 fid) ;

21 6. 20 (biBEG W @y F 5k Ak s € iy oﬂ@%ﬁ% MA0ARY S 6 (T 1
7.10 (t, 116B5 (ﬂroz@s(m) 11b%(s ZH)&VL@TZM@Q(%;) 7. S0 (d, 1H; 10. 95

(broad s, 1H); 05 ( MS' M z: 392 ( 259. The fol | owi ng
corrpounds wer e prepared |n a simlar manner 20 9b, 5-Fluoro-3- {1-[4-(3,

4- di hydr o- on- - ut an- i erld 1 H indole,

i hyay ochi by flepfudsdmiodndi s pretark WbEGbfbimimicr) o 0 o)

qui nol i@- 1-yl ) butan-1-yl ] pi peridin-4-yl}-1H i ndole Mp 207-212 C. 1H NWR
(DVBO-d6): 1.65 (s, '180190(m 21 ; 05 (

2.20 (q, b, 5-Hlugro-2 3 -8, 4 /F0-3 ‘ %V 2A Der| i .
25 (s, 4H 5 2H) 465(broad s}; 555695(m 3H) 700(s 1H);
7.10 (s, ﬂIMQS, 1H); 7.30-7.40 (m 1H); 7.55 (d, 1H): 11.75 (broad
s, 1H); 11f6m Z-SlnorbH)-(piperidih2i-yRQH-inlible and 27(4vbr&ﬁop15pﬁi-lll@ﬂp3 3- ( 1 [5 (3

4-dil d 2H | 1 di
G hydr bch digeitonaiReBnT Y 6o R NYIB (DESeh 1R g ooty 2 555 15 (m, 7o

i | 1 4
Dvio oy - 3 SLRET R orhy: ¥, g £ 112G (07 20 46, i, %%*FM%
2.20 (q, 2HD; ROUE, (H); 12!H)5; (s21H5-MS 1i)z:(406 (FHY+), B8B5 (s, 4H); 3.55
01196328 PCT/ DKO1/ 00-t06 33 (d, 2H); 5.05 (broad s); 6.70-7.15 (m 4H)
6.90 (t, 1H: 7.20 {s, 1H); 7.30-7.40 (m 1H; 7.50 (d, lH) 10. 75 (broad
Z, dll'r;'i/d“l)_ll%ﬁmmlbl)ﬂm 342191 . ) _ :
di hydrochl omiotbehjzdmnfvlﬁndhl oro-3-{1-[3-(2-oxo- 3, 4-di hydro 2H

| | 04 C. 1H NMR

(Dvso o - imd STRRA 5 toibeh BBoh J it hd - ¢s By mBpuct H;ﬁfé 00-3 20 (m

it?) g 33 £51rh d%‘goqﬁ)ﬁloﬁﬂ 1@51) aﬁa 1H1NI5[§ (ﬁJMS@f&ﬁ) 16.:253”970%0@) :9).70- §8§?m QH),

7.40 (d, 1249p:(d2H)%2(19- 225 991% 2Hp 2% -%515 07H)b|36§d3§5 (mm ) 61900, 1%&) , VB

nz: 408 | 3 2

yl )Zbut an- g@’%p%@pédgluﬁﬁl ié %H’?j’ndo? 7[5% dn 2}6 ’Pb(W&j I?D N) %th? acs, 1%1)’
11.05 (s, 1H). MS m/z: 420 (MH+)

25

Example 2

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

indole, hydrochloride
30 A mixture of 5-fluoro-3-(piperidin-4-yl)-1H-indole (5.0 g), 1-(3-bromopropan-1-yl)-3,4-

dihydroquinolin-2(1H)-one (7.7 g) and potassium carbonate (7.0 g) in dimethyl formamide
(40 mL) was heated at 100 °C for 2'2 h. The mixture was cooled, filtered and concentrated
in vacuo. The residue was purified by flash chromatography on silicagel (eluent: ethyl



di hydrochl oride from 5-chl oro-3-{1-[4-(2-o0xo0-3, 4-di hydr o- 2H

qui nolin-1-yl)butan-1-yl]piperidin-4-yl}-1H 1s indole. M 140-145 C. 1H NWMR
(DVBO- d6)wWop18B328s, 2H); 1.80-1.90 (m 2H); 1.95 (s, 2H); ECIDKH/09%06( m

4H); 2.75 {s, 2H); 2.95-3.25 (m 5H); 3.35 (s, 4H); 3.55 (d, 2H); 6.75
(broad s, 1 H; 6.90 (broad s, 1 H; 7.085(s, 1 H; 7. 05-7.15 (m 2H);

7.20 (s, 1 2

1. 8 gdéiaﬁe foll%Q/e{lqbvy e%gﬂﬂ)acetZte/eﬁﬁnSFQO MB'i)to %&tﬁ@gﬁo?ﬁ@% aﬁ(ogé!ﬂ'g% 0 dl](% 1 d@o o

qui nol i n- 1The m@@mmlmd)(ﬂ]&g @iaﬁrcmbasemgd ibolhted iam thel by drabhhyrdiesah fioni de from
5-chl oro- 3:

qui nol i n- 1te§{7%5‘%gﬂ{“5‘ﬂ”1 ]“3? ﬁ@?&lﬂmﬁ CRWP?IM—Q HELMP 2M521%%C 166NMR MR
.(DMSO- d6 | 8

(2H) ! o%) g4)2256?2204@6 (6']!13 %%gt iﬂ?‘zé@g ﬁlﬂ 2915 i@o%m %@1021{%(1% 91&8 b5 1
. 55 (d 2§§(d62H)8©9él§t,@PHd6 0(tal 7@5@,01H) 7515(7130@{)4H)Z 72305)140(@, Hi); 7.3

O, s0nT G UDER3 hepnd 810 1 EOSTE 4P il MEET:, 1701 ) Bt

yl ] pi peridin-4 yI) 1 H indole) dihydrochloride 30 from

7-chl or o- 3 1-[4-(2-oxo- 3, 4-di hydr o- 2H

qui nol i n- 1The § aorypqusidp siereprapareq I a similangwnser Mp 214-219 C. 1H NMR
(DMBO-d6): 1.65 (s, 2H); 1.80-1.90 (m 2H): 1.95 (s, 2H); 2.00-2.15 {m
2H); 2.15-2.30 (m 2H); 2.70 (s, 2H); 2.95-3.15 (m 5H); 3.35 {s, 4H); 3.55
(d, WO 0B, FBRDr&HSTH 106X~ 3, Qi Alr 20 -q1inolih-{- D) pailars-1 -yl]ﬁtpe; R840 Py gad

s, 1H); 69570Tn) 2H); 7.10 (s, IR 7.15-7.25 (m Z2H /.70 (d, TH;
10. 80 ( br olidole, hydmehlandao (s, 1H) . M5 nfz: 422 (M), 289, 188. 9h,

5 oo A o fpnh L ANARI 6L Bbiudn s goan-

5- 1 uor o- 1diptioglindiif 2(1 -6, bi - 2001P Gy B KMERADMSO- do); L30-1.40 (m, 2H);
TENBS ug) 155 A BT B PSS bt sBTin 22057 b (ome gt 550k 21052 B, 3ty 205
2 o8 TP H @IbIDA S Eot I ) eHTR 7. 00T, 1) .19 (8, foliRp 20

6. 90-7. 10 (my3EBLIY; 3077 25)(1(1$1H] H)SO (d, B3); 1249 (broadlsHH); 1135 (6,d.H)LMS miH 490
(broad s, h@:‘ MS mz: 406 (MH), 273. 9i, 5-Fluoro-1-methyl-3-(1-(4-(3,
4-di | zydno +<),rui nolin-1-yl)butan-1 yl]piperidin-4 yl) 1H indole, oxalate
15 from 5-fluoro-1-nethyl-3-( 1-[4-(2-o0xo0-3, 4-di hydro-2H

qui nolin-1-yl)butan-1-yl]piperidind-yl}-1H indole. M 123-125 C.'H NWR

( DVBO- db) : 26 556hlbr®6 { rh3-2riro-3 4 @hyiror BHLquindli)y | -ylp8Ppan- 190 [fiperiditty-yl}- 1 H-
1. 90- 2230 d lled 2H); 2.60-2.70 (m 2H); 2.95-3.10 (m 5H);
3.20-3 rogt d, 2H; 3.75 (s, 3H); 6.45 (t, 1H); 6.60 (d, 1H);
6.85 (d, 1hlbm fﬁc@l5ro7-3 Eidlin24) 1) 17 ﬁﬂofeﬁand]l bro éan45y1§-314-2H) . M5 i z:
420 (MH), 287. 20 Qﬁlp - F 54;%]()) 3- é 4ﬁ}c(i)?£§/pdno 2&4}

4- benzoxazdlhydroglm)nﬁutla?ﬁlﬂ) ong. Mip &43-4 ¢1°<2L ﬁl}MRﬂ)MS de): 1.95-2.15 (m, 6H); 2.60

(t, 2H); 2.90 (t, 2H); 2.95-3.15 (3H); 3.15-3.20 (m, 2H); 3.55 (d, 2H); 3.95 (t, 2H); 7.00-
7.10 (m, 2H); 7.20-7.30 (m, 4H); 7.35 (d, 1H); 7.75 (5, 1H), 11.30 (broad s, 1H); 11.15 (s,
25 1H). MS m/z: 422 (ME+), 188.

2d, 5-Chloro-3-{1-[4-(2-oxo0-3,4-dihydro-2H-quinolin-1-yl) butan- 1-yl]piperidin-4-yl }- 1 H-

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

30  dihydroquinolin-2(1H)-one. Mp 229-231 °C. "H NMR (DMSO-dg): 1.55-1.65 (m, 2H);
1.70-1.80 (m, 2H); 2.00-2.15 (m, 4H); 2.55 (t, 2H); 2.85 (t, 2H); 2.95-3.15 (m, 5H); 2.55 (d,
2H); 3.95 (t, 2H); 7.00 (t, 1H); 7.05 (d, 1H); 7.15 (d, 1H); 7.20-7.30 (m, 3H); 7.40 (d, 1H),
7.75 (s, 1H); 10.05 (broad s, 1H); 11.10 (s, 1H). MS m/z: 436 (MH+).




i ndol e, dihydrochloride from5- fluoro-3-{1-[4-(3-0x0-3, 4-di hydro-2H
1, 4- benzoxazi n- 4-yl ) but an- 1-yl ) pi peri di n-4yl)-1H i ndol e. 179-186 C.
NVR ( DVMBOY@®)/9638855-1. 65 (m 2H); 1.75-1.90 (m 25 2H); 2.RST/BKOIPO#4g 2H)
2.15-2.25 (m 2H); 2.95-3.25 (m '5H); 3.25-3.40 (m 4H); 3.55 {d, 2H);
4.1S-4.25 (m 2H); 6.55 (t, 1H}; 6.65 (d261H); 6.70-6.80 (m 2H); 6.90 (t,

1H); 7. 20 1e& 5-Ghibio-3-{3957243 oI -diliio- TH ik Ain- LYY pentdh- 891 fobepidith-3-y1 LY.
11.05 (s, IH. M5 W z: 408 (MHH), 273, 190. 30 UKk 5-Chioro-3-11-(4-(3

4- di hydr o- wdplfﬁhyl_i]@dﬁqxﬂam n-4 yl)butan-1 yl]iperidin-4-yl)-1 H indole,

i“ L e o B thyﬁ%)n%@ §Q‘|“Yr§‘ﬁ3?l?n{1%§r“ﬁ8fe3‘m§ (fz"fﬂ“ghr ?yﬂ;s #86-190 C. ' H
-NVR ( DMSO- diﬁ droalu155hﬂ—2§ﬁ‘d Bﬁe 2061-2(793"& IBB\IMR DM$O~ { QW&OF(E{WZH)KO |

/ 00-106 35 2 2. 95- 25-3. 40
o5 o st g 0. | R0 261): 2.08- 2(%5(@4% 3565 3E0, 2.65 2B 265, 80

oo s, 10 chi'mh 303 5578, Wb sladid, 2 *0od f oxby oo (afD: g (4 ey H4s>O

5- Fl uor o- 3(d| 1H){ B2@-3. 304(mj|3l[-ﬁy’ﬂ40(czl-limu7 A8 s, nH); W.2@boeais, 15y 1115 (s, 1H).
6- di hydro-2H p r| d| n -1 Hindole, dihydrochloride from

5-fl uoro- 3M{Sl 9z?dlhydro 2H

qui nolin-1-yl )propan 1- yI] 3, 6-di hydro-2H pyridin-4-yl}-1H i ndole. M
220-223 C. 1H NWVR (DVMBO-d6): 1.85-2.00 (m 2H); 2.05 2.10 (m 2H);

2. 70- 2.180 28)yV-@yro-2-{9J4 320 0{34-dib¥ro- B Wwind B0l -pibut @ty vl [pirdRidsn-85/I \-iH- 2H) ;
10340(t q}_b 55-3.65 (m 1H); 3.70-3.80 (m 1H); 4.00 (d, 1H); 6.10
H: 63 Mﬁd’lﬂldfﬂ H: 6.90 (broad s, 1H): 6.95-7.05 (m 2H);

7 05 7.10 i Y/ 10 (broad s,
T 1o 60&?& Aborol %@R}néxﬁ 4.8?) (1%@1% and 17 (fﬁlﬁoﬁﬁbut%hl)l Igf%ér‘lo 3 (L ha (5.
4- di hydr o- mhyqunmblm-zﬂm i M 233-254 °G, PBNmM@ﬁt)pyﬁﬁdmf»(m 25, yl)-1

dol &l
ut noti - 11756kt 210 B SR A3 s Ao 2 LA Sﬁi'w’&?tﬁ
%%3_ 220\% g %ﬂ Nﬁt(ﬁ%s@%@ 05 %m@ﬁ)l T15- 1 m) (rﬁ"BH) 17 ﬁﬂ(dllﬁp 1@60 (Bkbad sllﬁ‘g
2H): 3. 55- B1.86 (3, AH)IMP.m/z: 43)6(3\4816)(%;9 1H) 3 95 (d 1H) 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 1H);
7.55-7.65 (m 2H); 10.95 (broad s, IH); 11.55 (s, 1H). M5 mz: 404 (M),

271, 217. 3@.5-Bhioks'3rQ=3- D , IhpRAkRR41
yl]-3, 6-di ro- yridira

%11 vor o- 3yl YH-tudole, ixdyoshlarie hydr o- 2H
Tor S 6. i RAMbAL oPtqin- Ly A fare %ﬁdaﬁ%ﬂb‘% R L A .

5 %0 661202“)'“'3(24%‘?“ Bp €312 36) H M(BMHD{dBm L BO)L.7BGODID; 20585 2H)

Ca2 1 ot 210008 28 ghas 25-Ss G Dt o ge 21D 395 G2t 40548 20 600

7.55-7.65 (Mugh)go-285Q, 2H); 7.05-7.15 (m, 1H); 7.20 (s, 1H); 7.25 (d, 1H); 7.30-7.40 (m, 1H);
7.50 (d, 1H); 10.45 (broad s, 1H); 11.05 (s, 1H). MS mv/z: 422 (MH+), 273.

|-<

25
2h, 5-Chloro-3-{1-[4-(3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-yl) butan-1-yl]piperidin-4-
yi}-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. 'H NMR (DMSO-dg): 1.60-1.70 (m, 2H); 1.75-1.85
30 (m, 2H); 2.05-2.15 (m, 4H); 3.00-3.15 (m, 5H); 3.55 (d, 2H); 3.95 (t, 2H); 4.65 (s, 2H);
7.00-7.10 (m, 4H); 7.20 (s, 1H); 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.




30 (s, broad s, 1H); 11.60 (s, 1H). M5 mz: 418 (M#), 231, 188. WO
0119(328 36 Exanple 10 PCTI DKO1100. 106 10a,

4- Fl uor 0-\80{019¢88 ( 3, 4- di hydr o- 1H i soqui nol i n- 2-yl ) - 3- oxoprR&TANK(1/00406
yl)piperidin-4 yl) 1 Hindole 5 Polyner bound 3-[1-(4-fluoro-1H

i ndol - 3-yl) pi peri di n-1-yl)propionic acid2¢0.1 g, 0.08 mvl) and dry

di chl or omreghan § 3 nmb) were mixed in a reactor tube. The m xture was cool ed
to O Cand treated for 2 h with a 2 Msolution of thionyl chloride (0.4 ni,
0.8 mml ) in dichloronethane. The resin was filtered of f and washed with

dry dichloro ane mL resus ded hl or onet hane and
trgat ed f(&%ﬁﬁﬁéﬁé&ﬂ@% b ;qzwzoima H Pl PHF%'JMJQ»@##?W‘#BIQ%

(0.05 g, eﬁlm_]glg ]ﬁ“ﬁzdﬁ%ﬁbﬂzl)ﬁ@s filtered off and washed with
di chl oro 1 m xture of dichloromethane; triethylam ne

(3 x 1 m_) Aamictwie pf GifhioroBa@- dibpdro( 23 -pyddintd-yl)-Tfkindeks (B.0vg snd peassamf or 1
‘h with 1 t f th 5 N sod

ret hanol ) | CHBTHING ESE ot i L BEEEHguheR Lt Febiepp R Pl ed e .
the esi n umsidRies Hobysdengl. {dakatialino O eamBeash b 1htlﬁ1?atn%ﬁem ¢

| oaded on a pre-conditioned ion éxchangeé
commer ci al m).alke tesidting fripmremad l;mledamdé:mﬂwufm dt)sh, ﬁhanetl and coﬂc&ﬂlﬁa@ﬁmi))

washed with ac n 1 ni anol The .prod s el uted
wthoa M bR CE TRy ittt Wekp R Bt i dsme ity o PGSt fudiE ety lne
crude poodytatdBsetidHiminechoB) t6 tRRIRGIED foau&r @ﬁ%%@% stithfed from

chr omat ographgﬂkThe resulting solution was 0 subse uently | oaded on a

pr e- condi t tetrakyirpGmandsthiibangtate dhe mﬂemmpe@ndms’(nsela @8 ithercmabite( salt fiom and

h I d d h |
Bvapor at | ofvebpeefabR ot lofitshinalld o w bR TED el ot aTEe08nCy & ow
oil (5 ny, Nl/ﬁ{@DMSO dbyeh dS- z(osml zt@ﬁzw)zﬁ)l?fw@zﬁn,z S‘SJ(tl m), 366%t, 235) The
fol |l owi ng conpounds were sim |l ar manner Sn?l or b

Lot o 80 S G R aRe 20 61 25 (& 2HDL G0 o: THDIS.5%7 B8 o 257115156, G H):

30 Lo NS (P3y Gt ey Sosp ¥ 0 SR RE 0BT 0N 67 S

4-di hydro-1 H isoquinolin-2 yl)-6- oxohexan 1 yI]pi peridin-4 yl) 1H indole
WD 01/ 96328 PCT/ DKOL1/ 00~06 37 LG/ M5 (mlz) 448 (M), RT = 3.8l, purity: 97%
10d, 4- Chi Shefodlowing cqmpeuids xvess prepared it 2 Sy ARG i n- 2 y1 ) - 4- oxobut an- 1
yI]plperldln 4-yl} | Hindole 5 LM (nfz) 436 {MH), RT = 3.86, purity:
97% 10e, 4-Chloro-3-{1-[5-(3, 4-di hydro-1H isoquinolin-2

yl)-5- oxopmt.hﬁlszrqB}ﬁi-,fﬂe(Z-d&m 4-dilpldrd-2H-quidalie ] bddon{Inyl}-3, Adily dikpi)-, RT =

7,
3.8 pl(J)r | pjlrzdm 4-yl}-1H-indole, hydrochloride

from 5-fluoro-3-(3,6-dihydro-2H-pyridin-4-y1)-1H-indole and 1-(4-bromobutan-1-y1)-3,4-
dihydroquinolin-2(1H)-one. Mp 124-125 °C. '"H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.80
(g, 2H); 2.55 (t, 2H); 2.75 (d, 1H); 2.85-2.95 (m, 3H); 3.15-3.30 (m, 3H); 3.55-3.65 (m,
1H); 3.75 (d, 1H); 3.90-4.00 (m, 3H); 6.10 (s, 1H); 6.95-7.05 (m, 2H); 7.15 (d, 1H); 7.20-

25 7.30 (m, 2H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 10.70 (broad s, 1H}); 11.50 (s, 1H). MS
m/z: 418 (MH+), 231.

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

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




10f, 4-Chloro-3- {lI -[6-(3, 4-dihydro-1 Hisoquinolin-2 yl)-6-oxohexan-1
yl]piperidin-4 yl} 1 Hindole LCIMS (mz) 464 (M#), RT = 3.97, purity: 86%
15 10g) SwéOlowvéxns3- {|l - [5-(3, 4-dihydro-1 H PCT/DK01/00406

I soqui nolin-2-yl)-5-oxopentan-1 yl]piperidin-4 yl} 1 Hindole LCM (mz)
434 (MH), RT = 3.67, purity: 93% 10h, 52&lctoro-3- {I - [6-(3,

4-dil tydro [4inM}= 2 I e [ I I
) Yo H SRRl v kB ARl Al D A 0 R o
-[3-(3, 4-dabysr 0HY; #53- S@Ql(anHDrM?SQ/ds)H:B) mnﬂ@maraﬂﬂﬂﬂ)]ms)erldl n 4 vyl } 1
Hindole 25 LO/MS (nmlz) 422 (M#), RT = 3.80, purity: 85%10,],
6-Ch|oro3{| [ 6- (3, 4-di hydro-1 Hisoquinolin-2

-yl') - 6- oxohpy #}/I]plperldln 4-yl} 1 Hindole LOMS (mMz) 464 (MH), RT =
3. 98, purlty B 30 10k, 7-Chloro-3- {lI - [4-(3, 4-dihydro-1 H

I soqui nel i n- 2 yI) 4- oxobutan-1 yl ] pi perldlrt 4 yl} IHindole LOM (M z)

436 (M) , 3.85 purity: 98% 01 9 DKI'l _1/0006 38 101,

4 -{ 1/ 3 2nQKar 41l peridingd-w}-1H-

yI ] p| peri di,oef ¥drodnibllisdol eLC/I\/S (rrlz) 450 (M—I+) _} .85, purity: 96%
7- C:%ﬂ—om—%—?ﬁ%—w 4-di hydro-1 H isoquinolin-2 yI) 6- oxohexan- 1

yI ] p| per i dAmtwrk pf 5 Hluonal34 {6 - [I4€(/2Nﬁo(3m-zl)hydﬁcﬂ»2(-1m&ﬁ)qhnm yhbGtafd - yIpdr6-t y: 97%

10n, 4-Fl uor o+ 3- | 0X0, n-

yl ] pi peri o @Foyéé’ p&'ﬁdI(“Ff"P’ﬁdgiFl ‘f ]dgoéﬁﬁﬁ)aceﬁ“ramaé?@@ml%a?@ty

82% 109, 4p1%{1ﬂlﬁﬁ%xﬁie§$@) %v&a% shéke%'lﬂmgf?am(HQS 'EOTththﬁféwé!s ﬁ’l’éé?@&‘t an-1
yl ] pi peridin-4 I ndole 1 s 3.78, purity:

84% 10p, 4@\(3pbmt62ﬂ- 1B3-Vigcue fo3abpst a JIOQImIBy Mmhmbquumlyl \masquuugd @tommdwdded_

yllpiperi dl A eg'ugl a.r%lmoma to basic pH. The aqueous phase was extracted with ethyl acetate, and the

combined organic phases were washed with brine, dried (MgSQO,), and concentrated in
vacuo. The residue was purified by flash chromatography on silicagel (eluent: ethyl

15 acetate/triethylamine 100:4) to give the crude product (2.0 g). The title compound was
isolated as the hydrochloride salt from ethyl acetate as a white crystalline compound (2.0 g).
Mp 212-213 °C. 'H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.75-1.85 (m, 2H); 2.00-2.20 (m,
4H); 2.55 (t, 2H); 2.85 (t, 2H); 2.95-3.15 (m, 5H); 3.55 (d, 2H); 3.95 (t, 2H); 6.90 (t, 1H);
7.00 (t, 1H); 7.15-7.30 (m, 4H); 7.30-7.40 (m, 1H); 7.50 (d, 1H); 10.55 (broad s, 1H); 11.05

20 (s, 1H). MS nmv/z: 420 (MH+), 273, 202.

Example 5

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

25 4-vl}-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-(2-0xo0-
3,4-dihydro-2 H-quinolin-1-yl)propan-1-yllpiperidin-4-yl}-1H-indole (4.9 g) in dimethyl
formamide (50 mL). The resulting mixture was stirred at room temperature for 25 min

30 followed by the addition of a solution of methyl iodide (2.0 g) in dimethyl formamide (15
mL) at a temperature of 22-27 °C. The resulting mixture was stirred at 22 °C for 1 h and
poured onto ice. The aqueous phase was extracted with ethyl acetate, and the combined

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



1 Hindole L M5 (mz) 422 (M+), RT = 3.85, purity: 97% 20 10q,
4-Chloro-3-{l -[4-(3, 4-dilzydro-2H qU| nolin-1

yl) - 4- oxowotea6R8y| | pi peridin-4-yl}-1 Hindole LC M5 (m z)PCBBKYNAGHY6 RT =
3.97, purity: 92% 25 10r, 5-Fl uoro-3-{1-[3-(3,4-di hydr o- 2H qui nolin-1

yl) - 3- oxopropan 1 yI]pi peni di n-4-yl) 1 H2pndol e LC/IVB (mz) 406 (MH#), RT =
3.
y

154 bxoniitds Ppdcias ARy ah phiphiidgsansy iy GARPA @M SN0 (wry . R
= 3.73, pUideta\le/h@ﬁ%e/tn@@y%ﬁéS@&OWd H@Hiﬂeﬁﬁﬁmt 39aﬂ1 @fange oil (2.4 g). The title

5 Fl uoro-3-{1-[5-(3, 4-dihydro-2H quinolin-I -yl)-5-oxopentan-1
yl ] pi per i deoippupdyuas isplated as thelomalots sakyizom ag'&or(q\asa)wmmrxstallms compeynd;: 97%

;r;l ]1g|uper|-d é)owﬁi i%ﬁ@ﬁgowwgﬁﬁ)qﬁﬁ m&#@z(iogé%ﬁx ?](Ey 97%

| Ov, 6- €hl 220 E,-2AEB): (23),5-3495 (rhyin%leﬂ (G2H)P3B. 60(d, 21—1)) 3 350{5,@{)99&8(& 2H),
-yl]plper|d|n4 urlty

90% 10w, 608’ dﬁd}nsl’{ﬂ), ?é5(733(h(1%| 4%)51}78%2141%@11 r?(ﬂ)r Mslmlﬂ )42@(8%*6&
yl ] piperidin-4 yl} 1H indole 15 LCMS (mz) 464 (M+), RT = 4.09, purlty:
96% 10x, 7-Chloro-3-{l - [4-(3, 4-dihydro-2H quinolin-1 yl)-4-oxobutan-1

yl ] pi peri diTie bllpking ¢tdmpeimide wetd pSpdrad i) a <iddlaf Matiper RT = 3. 91, purity: 98%
20 10y, 7-Chloro-3-{l -[5-(3, 4-diltydro-2H quinolin-I yl)-5-o0oxopentan-|
yl]piperidin-4 yl} IHindole LM (mz) 450 (M—I+) RT = 3.93, purlty 96%
25 10z,447- ﬁ'lﬁFﬂtoﬁo{l:‘m&ﬁylﬁ ‘ ] _ plin Y- < S7idi

yl ] pi peri drm=4

Exanpl e 11430)- ﬂH—llaiolé-/Eh’wfzwale{l [ 4- (3 4-di hydro 1 H |squ| noI in-2

yh)butan-1exl 1 PhRSH 1 14 Floke s A iind 92 Sy Hetid! 13 Sbutan- 1y piperidin-4-y1}-1H-
indole and methyl iodide. Mp 177-179 °C. '"H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.75-
1.85 (m, 2H); 2.00-2.15 (m, 4H); 2.55 (¢, 2H); 2.90 (t, 2H); 2.95-3.15 (m, 5H); 3.55 (d, 2H);
15 3.75 (s, 3H); 3.95 (t, 2H); 6.95-7.05 (m, 2H); 7.15 (d, 1H); 7.20-7.30 (m, 3H); 7.35-7.45 (m,
1H); 7.55 (d, 1H); 11.40 (broad s, 1H). MS m/z: 434 (MH+).

Se¢, 1-(Butan-1-yl)-5-fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl) butan-1-yl]-3, 6-
dihydro-2H-pyridin-4-yl}-1H-indole, oxalate

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

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

Example 6

6a, 5-Fluoro-3-{1-[3-(3,4-dihydro-1 H-isoquinolin-2-yl)-3-oxopropan-1-vl]piperidin-4-yl}-
30 IH-indole, oxalate

A mixture of 5-fluoro-3-(piperidin-4-yl)-1 H-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-




WO 01/ 96328 PCT/ DKOL/ 00-t06 40 A m xture of 5-fluoro-3-(pi perldln 4- yI} 1H
indole (5.0 g), triethylamne (6.35 nL) and tetrahydrofuran (500
cool ed t O¥V@0@9638 subsequently added a mi xture of succini & m (2 5
g) in tetrahydrofuran (50 mi}. The mixture was stirred at 8-10 C for 2 h,
and the solvent was renoved in vacuo. Tha&0resi due was di ssolved in ethyl

hyar ocni or PURiBSE2ARRSpAESE: LS o ATIBRAL [ob HE) e nRRE RS beitad ypder
filtered areflugdocni lfcalcﬁmbdlby thaadmu()@oﬂargaddlt‘fdml aracut e 3(clﬂ&og}(3emdlhydro-

3, 4-di hyd di | ved
acgt olnl %/r rf %gyllufﬁfﬁmi’iﬂg IHTnO%é'?'H eﬂgpréﬂr%;ﬁgaﬂsﬂiiga‘\é%e (I gﬁgL{nWéte?@drqflﬂf?@ (50

-m xture vvaﬁ]% ﬁ‘é@“‘ %b‘%q

1, 3-dicyclo Zoﬂ} carLE) ﬂgF%? ﬁﬁ%%ﬁeée?n%gfdgrag a\(/i\glélog%ll 1r2 rhe hgtrm ?(té]gemw

t enper atur eooﬂm filtérehl, anidi dohesntxdtedrial vipouw: Ehle tesidme was rpanﬁé"dhby flgsieous phase was
-extracted th et acetate a tetra drof t he co ed qQrganic
phase was Chreratosrny O&r%l%gelo@ﬁlsat At e iR (- G0 Ve e
residue wauey@wdhe@ TRY titib %éﬁg&m@mt {961aRRR Y tlfé'bx%lalté @ﬂgﬁém @Bltbfd s ﬁhﬁé!'

acetate) to gl white soli g), V\/mc subsequently was added to a
m xt ur e of criybtalimeicnnipeundB/dr gf. MpaZ\OG( 2@1)°(ht}-1 NMMR@MMSO-dsfhk 913 &, aBan2 0%as

Bera (0. 72288 oorp oy B ATBIH LRB5 4500t 3 ER GNP (el 15

% aqueoys §f/dl(ymﬂyy4ﬂss>§sr de08p! Autw gﬁo(s@xﬁs@‘s)s %vm e1.162. 35 mr)m andot he

resulting m xture was fter ed an concent r at e I n vacuo.

The title Z4Miouhdy; M(d:rlﬁilhll 05 éSe&lH) MnsseA08(d1Es), AL di oxal ate salt
(0.8 g). M 105-111 C. 1H NMVR (DVBO-d6): 1.75 (s, 20 4H): 1.85-2.05 (m
5H); 2.10 (d, 2H); 2.90-3.20 (m O9H): 3.25 (t, 2H): 3.50 (d, 2H): 4.15 (s,

2H) ; 6.85-%&5)1(0&@1@@3@%9 pdréd inod Simnildr B@nner45 (m 2H); 11.05 (s,
1H. Ms mz: 406 ( 273, 1 The foll owi ng compound was prepared in a

simlar manner 25 11 b 5- Fluoro-3-{1- [4 (6) 7-di met hoxy-3, 4-di hydro 1H

i soqui nQl i
5-fl uoplg 38

i soqui nol | mH.mM@zez&zdelH NI\/R(DI\/BO d6)’ 175 (s 4H)’ 1852 o (m
2H) : 210 d, 30 ZH . 7. 90-3 H 0.(d 3,75
(d, 6H); 4from 1-§h102ﬁ$3 (pmelzém(%yl)il%-mde ea@ld 3sbr0mcr;1 (%49’@3@r@é mqtgwlm-% 20

S/\% Oi%C{Bzﬁ%fE%ar macgfogl cgﬁl\ﬁé‘—bs %ng'%g)&%w;@()%%g?tfhé brzrp?%?é'sﬁ@f t he
[ nvfeglt : g\r/]vs 20063 .2@Gh e5H); 2 33?3 It45 gmg@f@)miﬁée[%.féjldnrﬁ}\l()’; a(t)ﬂSeS.VéghfZH)rElzteﬁSt(e,sIdSIgvnyieL g
B4 r oceBt of I35 WHS ol Fa-) P PR Byt B d0 b (Guadsi Bk NS LR

[ 3H YM 0915 q\dgqn/g64yza\q1{¢§:rmr7anes of human cl oned dopanine D4.2 receptors

expressed in CHOceI I's Is détermned in 10 vitro. Method nodified from NEN
Li fe Science Products, Inc., technical data certificate PC2533-10/96.

6¢, 5-Chloro-3-{1-[4-(3, 4—a’ihydro-2H-quinolin—J -yl)-4-oxobutan-1-yl]piperidin-4-yl}-1 H-
indole, hydrochloridefrom 5-chloro-3-(piperidin-4-yl)-1H-indole and 4-chloro-1-(3,4-

25  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, 1H). MS
m/z: 436 (MH+), 303.

30



In table 1 below, the test results are shown: Conp. No. D4-bi nd. Conp.

No. D4- bi nd. Conp.

No. D4- bi MOS8 a0. 7110e25% b97%8b5. 010f 17%4.c95%3¢c151096FSZAKBEAN6310n50%
2b12910. 5110i 94%2c0. 699mML710j 7092d8. 09n5310k95%2e1210a93%40182%2f 78%d0b81
%d0N699%Rg7. 510c219%”2nh1010d86% 15 Tabl e 1:3Binding Data (1C50 val ues m nM or
% i nhi bi t iRhdbled Ndi ng at 50nM ( nt. neans not tested) The conpounds of
the invention have been found potently to inhibit the binding of tritiated
YM 09151-2 to dopanine D4 receptors. 20 WO 01/ 9G328 PCT/ DKOL/ 00~06 42 The
conmpounds ; a func 1

al. in Brii4 i y $ F
-t he conpoqng&evvere shovvn to be partl aI agonl sts or ant agonl sts at the
dopam ne DA Teceptors. 5 The conmpounds of the invention have al so been

test ed Fn Ameixtuse pHiflugra-3<piperidiptt-yi Hoindele (3 Re2)phuitnang (390 mBM| Spi per one

‘to D2 rece 1. f re.teste h t to
afini by PR AR gty e it bl R alnt R G340l b WighIRRER,
inhibit thg, fhlnngi iwag hedted ﬁirﬂl&ﬁﬂlﬁefeﬁflberdhﬁe &mwvesda@t the addmoﬁ bfa Eﬁiﬁﬁ’@doibff
Hyttel et al. J. Neurochem 1985, 44, 1615. Inhibition of the binding of

(3H] Spi per@ﬁ@orb(%ﬁﬁw rss | Heigequinglin-Jry D) bsitan- rane (d4.A gy in blﬁ@lqmr{ﬁ%ml.)o eby
d f ot
Gopani ne BT Seanls BB b8 hal BRRAAE 2 fiflrd of STHIRGANSS ol LLARET,

modi fi gad fWﬁH@dYEin&jyzﬂaﬁhehr@hatoﬁuphydls1]?dSHgEthMEht ellyar m  Sec. 1994, 266
79-85. Inhibition of the uptake of {SH] Serotonin into_whole rat brain

synapt osongs§tadeethpnoldaetylamane WQI‘%S Sigthgierdepeadiet (Theditlegamponnd yras
reupt ake i 1@«?'1'aghta's N Eé{\ﬁa@%e in o SRASHE I sta\Ghife @lﬁetlﬂhhél cb blﬂﬂ'(@ F o)l Mi) 1yt ake

of [3H]serotonin into rain synapt osones in VI he”’assay was
performed B8 WS HNERI Il!MSdeld) €1.558 y/oh(ap BE);nia ¢@l GGy(nil 2H3; 1.850,951R, 2P1);

compounds. 0 L0 SAORHD: SBALS (1 AReP-B0RT] e 08 BrTSaL VAR - 0SHbr <

by det g5 m h'@zﬁi’?'r%s ngbzﬂ)' kX048 1'2“ﬁ‘j bio (5, npst); '8‘%5@95’? NL?H*J Pﬁqtoaﬂé@(mnsxﬁp 50

nM to nenbranes rat” " brain 30 cortex I'n vit hdd “descr I bed
Sanchez et7.25 (d,Di)g7 Bev.3Res,. 1H)910.82 25, 1H39V155@/Z 420/@1]31) 20228
PCT/ DKO1100~0G 43 5-HT2c receptor efficacy as determ ned by fluoronetry

Example 8

20 8, 5-Chloro-3-{1-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-4-oxobutan-1-yl]piperidin-4-yl}-1H-

indole
A mixture of 5-fluoro-3-(piperidin-4-yl)-1H-indole (3.0 g), butanone (200 mL) and
triethylamine (8.9 mL) was heated until reflux temperature followed by the addition of a
solution of 4-chloro-1-(3,4-dihydro-1H-isoquinolin-2-yl)butan-1-one (15.2 g) in butanone
25 (80 mL). The mixture was boiled under reflux for 6 h. The resulting mixture was filtered
and concentrated inz vacuo. The residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate/ethanol/triethylamine 100:4:4) to give the crude product. The title
compound was isolated as the free base from acetone as a white crystalline compound (0.6
g). Mp 172-175 °C. "H NMR (DMSO-de): 1.55-1.65 (m, 2H); 1.65-1.75 (m, 2H); 1.90 (s,
30 2H); 2.00 (q, 2H); 2.30 (q, 2H); 2.40 (q, 2H); 2.65-2.80 (m, 1.8H); 2.80-3.00 (m, 3.2H);
3.70 (t, 2H); 4.60 (s, 1.2H); 4.70 (s, 0.8H); 7.05 (d, 1H); 7.10-7.25 (m, 5H); 7.35 (d, 1H);
7.55 (s, 1H); 11.00 (s, 1H). MS m/z: 436 (MH+), 202.



The conpounds were tested with respect to their efficacy on 5- HT20
receptor-expressing CHO cells as determ ned by fluoronetric im 9
reader (PYOPRP6EBal ysis. This assay 5 was carried out accddf 1ﬂ@‘m
Mol ecul ar Devices Inc. instructions for their FLIPR Cal cium Assay Kit and
as nodified fromPorter et al. British J82rnal of Pharnmacol ogy 1999,
128:13. Thg Eﬁ q@/nds were found to have no substantial or only weak
affinity for the 'dopanmi ne D2 receptor. 10 Many of the conpounds have been
found to inhibit the binding of [3H Spi perone to the dopam ne D3 receptor,
h

sone of th b,n found to |nh| i t serotonl n_ reupt ake and
glin : AN ‘u,‘, M, or

‘5- HT2¢ recgpt @ C}dlog,ggds 15 As rrentl oned above t he corrpounds of the
i nvention %—a—gmd aqueous solubility as conpared to rel ated conpounds
di scl osed Arsumn%hbﬂmﬁﬂummummmmgygndet(bémg)mmﬂﬁdmﬁﬁmmmpdas stirheglv e

‘i mproved bi q bilit Thus, the co ds. of, th lnvent on
consi der edatéaé/ e(fa %ﬂll%i“f?dt%h‘? P%g@%ﬁcogpeng@gq suplugig aciddd 5 vat WB%E%f

schi zophr eg'oqmptmemaﬁem SifrredPi?i ¢! for 8D 3 ¥SlicwedBiCHR ea&dlgsfﬂsfé'ﬂuws-
anxi ety di sorder, panic disorder, and obsessive conpul sive disorder

depr essi on{1-§3-(Reoxd-B elcdlhydmeﬂféqdmbLmd@rﬂmmanehal]pmnndlmsd,ﬁy}}elecb@e@L& g)
A t of sl ] t,

Conpounds BriecHBarefyBn (G Mt Lo GO ue Rux e uRt syl s oo B) it i

posi tivg apdsiar@Rd wWeek 8y MHaeT I w§éﬁ§\}r¥ﬁﬂahfyeﬂ[ﬁsﬁ cﬁ&&rﬁﬁ%{%ra}bﬂ}‘jéﬂcélﬂ el (eluent

extrapyramdal side eff ect s. Formul on Exanpl es 30 € pharmac ut| cal
f or mul at i oethylodcetate) to gimerihé omderpspdbet as e bougldssonil. dbe vidletcompaindrwahisdkitdadn

th t. F le, . T th t

 nar edi ent S ATBRBRIGF eS8l oo n i SRR A Sirtoiaot SSufti By o
conpr essi NPt A59)- me«tel r‘H Nm@(mqs@edy) 1 098¢t 2H)/@ aolL2, 9@&%8413’@!73!@12};‘.)0@9@5 44
tabl etti ng machi ne. | es of agﬁﬂvants or diluents conprise:

starch, po3.3f éms pH); c3n30 ftaiﬂh A0t ghbs3 éﬁn(@,tQéfBﬁ.@@ébrf@é ISaHII)ié 70, (hmﬂd§e1Hbums

Slrj(rjpggglgl Isé??n (1513 glt%(;@é cﬁgts#vﬁ%@bur ngs 1 zg%@;ﬂ‘b mult'??)d7f5%r( ngﬁg 10L?ssed

provi ded t(ﬁz@adgﬁqH)aneosmﬂylmsm 31d2 );ng)ve i ngredl ents. 5 Sol utions
for injections may be prepared by dissolving the active ingredient and

possi ble additives in a part of the solvent for injection, preferably
sterile wa | urre, sterilisingthe
sol ution aﬁg‘g folf%ﬁ{lﬁ%&éxﬂﬁelﬁﬂgﬁ?éa@%gﬁgd IP? %gﬁ%%ﬁ@f%%s Any suitable additive
conventionally used in the art may be added, such as tonicity agents
preservati ves ant| oxi d ) I

f or mul i ofR.chFiueEO e 2 ' 1= q PG s
of a conpog;;],gd,%fchltol;llelel nvention cal cuI at ed as the free base CorrpoundS 0
ngLact ose60gi5 Warze starch30 ngHydr oxypropyl cel | ul ose2. 4

mgM cr ocr y foml §-flneroe/{ I #¢2-0x0-34-dihgdwsfdiguuiolinsey BandansinyT jpiperidin-4-y1} - 14-

Iva [ 40 t . - | 8 . . f
the. T nvent PURIS RIRe a2 CarGre i itk ABSTEEQ 8 Bo ARG S0-7 g Bimy 20306 255 5 ©
ngMai ze st apshd 2, TOQY| mPQJG58Q g@bﬂacmfsrzmtﬁts (Re4igplal 115L3359é1ﬂ H); 3.35
ngCr oscar nel | ose odi um Type mS; gnesi um st ear at e0 n% § Syrup
cont ai Sng(spéH)m.$3 (d,ﬂﬂ’)e"r 65:6#9@&1151?)61 25— (m 3H); 7.00 (s, 1H); 7. 10(S 1H); 7.20 (s,

1H); 7.30-7.40 (m, 1H); 7.55 (d, 1H); 11.75 (broad s, 1H); 11.05 (s, LH). MS m/z: 406
(MHH), 274.

pl at e

9¢, 5-Fluoro-3-{1-[5-(3,4-dihydro-2H-quinolin-1-yl)pentan-1-ylpiperidin-4-yl}-1H-indole,
30 dihydrochloride

from 5-fluoro-3-{1-[5-(2-0x%0-3,4-dihydro-2 H-quinolin-1-yl)pentan-1-yl]piperidin-4-y1} -
1H-indole. Mp 155-158 °C. 'H NMR (DMSO-dg): 1.30-145 (m, 2H); 1.65 (s, 2H); 1.75-
1.80 (m, 2H); 1.95 (s, 2H); 2.20 (q, 2H); 2.75 (s, 2H); 2.95-3.10 (m, 5H); 3.35 (s, 4H); 3.55



WO 01/ 96328 45Sor bi t ol 500 ngHydr oxypr opyl cel | ul osel S ngQ ycerol 50

ngMet hyl - par abenl ng5 Propyl - paraben0. 1 ngEt hanol 0. 005 m Fl avour 0. 05
nmgSaccharw 0496826n0. 5 ngWaterad 1 mto4) Sol ution for inj RET/RRIEWYHGaI ni ng
per mllilitre: Compound0.5 ngSorbitol 5.1 ngAcetic Aci d0.05 ngi 5 Saccharin
sodi unD.5 ngWaterad 1 m PCT/ DKO / 00~06 33WD 01/9G328 46 Clains 1. A

one_of |1 gy 65 Rbha: 6 v6.ls ol dlH; 8008 1T 30 B ST SCYIRTES, 02
CO, CS, SO7.50(d,30D); 4045 Yeroad s,i KCHRO5 (4 EreSafyzYH2@MHYY, 389. N, which is

bound to Y4, and the other of Y and Y2 is CH2 and Y4 10 is CO, CS, SO or
S2; or (c) one of Yl and Y2 is N, which is bound to Y4, and the other of

Yl and Y2 0 CHRIAHS_ M. ; 4 S in- a0/ i s O or
S; provi dedtt ' Y3 CFoT o S,
CO, Cs, SSOndoleSdihydrrazrhﬁonda is 0 5 mis 0-5 and m+nis 1 to 10 prow ded
t hat when and Wi s S02
e Homssiiia- 113 Bgte 3@3645%?%101&!@@/53@3&@ fattnipridinddl -

the dotted ach A e
not a bondumlﬂN&zu3 rMb(%q%ﬁbgl/ 9%28 P@/ DKOlf%(OII%G(WE{)Rl%O zti”'ﬁ?ﬂ'%ﬂ) §7|5I([1 'S

i ndependen2iiy 3s4)- é@ﬂém SHyB-30/0r e 3,40H8128De B.55 €§,21); 640t(bwad a)yi6id, (s, 1H);

YN ke Ps Coathid s R0 88; 780710 ey 750 G T 4l s 275 1804105

substi tigt eghravd ) 1Ry dT X0 (D1 Mslmfz%sf?(muls Qakkyl, C3_8-cycloallcyl-Cl_
6- al kyl, acyl, t hi oacyl ary trifluoronet yI trifl uoronethyl sul fonyl,
and Cl_ 6 al kyI sul fonyl 5RO i s hydrogen, Cl_ 6- al kyl, C2_6-allcenyl,
C2_6-al kynyl . > '

C3_8-cycl oalky ' .
t hi oacyl , mwﬁ@b}w}ﬁfgl fonyl trifl uororret hyI suI fonyl or arylsulfonyl, or a
pharmaceuticalTy acceptable acid addition salt thereof. to
from 5-chloro-3-{1-[4-(2-0x0-3,4-dihydro-2 H-quinolin-1 -yl)butan- -yl]p1per1d1n-4-y1} 1H-
15 indole. Mp 140-145 °C. '"H NMR (DMSO-dg): 1.65 (s, 2H); 1.80-1.90 (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); 6.75 (broad
s, 1H); 6.90 (broad s, 1H); 7.00 (s, 1H); 7.05-7.15 (m, 2H); 7.20 (s, 1H); 7.40 (d, 1H); 7.80

(s, LH); 10.70 (broad s, 1H); 11.20 (s, LH). MS m/z: 422 (MH-+), 289, 188.

20 9% 5-Chloro-3-{1-[5-(3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]piperidin-4-yl }-1H-indole,
dihydrochloride

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

25 3.55(d, 2H); 6.80 (broad s, 1H); 6.90-7.15 (m, 4H); 7.20 (s, 1H); 7.35 (d, 1H); 7.75 (s, 1H);
10.70 (broad s, 1H); 11.20 (s, 1H). MS m/z: 436 (MH+), 303.

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

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




2. A conpound according to claim1l wherein the indole is bound to X via

position 3 of the indole. 3. A conmpound according to clains 1 to 2 wherein
one of YIward/9v®8is N, which is 15 bound to Y4, and the otR{&yDi§1/0¢#06and Y2
is CO and Y4 is CH2. 4. A conpound according to clains 1 to 2 wherein one
of YI and Y2 is N, which is bound to Y4, 33nd the other of Yl and Y2 is CH2

ot rogen: o 1 tuefd STRRREE 0RGEPL 599 b974sioe 180, WS FLZS G5 %,
conpound amprmm@ LH); cﬂoeamr&adasndm MIBY @] THYIMS fv/a mt(mmnzztmqeg to Y4

Y2 is COand Y4 is CH2. 25 7. A conpound according to clains 4 and 5
wherein Y1 is a nitrogen bound to Y4, Y2 is CH2 and Y4 is CO 8. A conpound

-according §p £ i _8700229 I_m éer?ﬂg ﬁgzone

of and one—d arTe—Y2 Tt s S i ng
to cl ai 55 AHandold Mieclﬂoﬂﬂels a ni trogen atom bound to Y4, Yl is CH2 and
‘Y4 is CO WO Q1/9G328 4 D{<O 1/ 00- &AOG 10.. A corrpound accordl ng to
clainms 3 afiemg- ‘éTPe]i'Hle%’ 135 L3 2rexyedd- hysirpptainelin-yypsapapsl-co and 4

'S 0P, LSRR BESREN., 9, 2b6oTerinigR HSELE 959 mbeind
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V] c”a] ca] ca] ca] ca] ca] ca \/] c"a \/] c"a] c”a] 84] caDK\ 4?KNW i r - | w mhc"WPm V] c*a
V] c™a] ca] cgy : 3 4
V] c”a] ca] cafe i i Vi avY viT*
V] c”a] ca] caldok] ca\/] ca] ca] ca \4 c"a] c"aU] ca] ca] ca] caU] caj ca] caJcalca V]c"a

c™a]calc ca ]c Bl \ $FXdt $&=yt 0j d_YTm
a c] c!a\/] Laﬂ?&@lf ] 3\(4]4%@[3 )i//ﬂ %%g]}é‘%d Z% c/a] l:aU] caj ca] %:la J\/] cha
‘V] c”a] c”a] ca] ca] ca] calca V]cMaV]ca V]cna]c”a]ca] ca] cabv@r] fp )8;
E~ytoje [Uc]]c”a] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] caV]ca] ca] ca]ca] ca]ca]c
a] ca] casV] tﬂta\élﬁbtoﬂ—é”\’d}[cé"(é]%d]iyébeﬂlfqaz]nohl]ldayl) 6-oxohexan-1-yl]piperidin-4-yl}-1H-
‘d$+eh{! | (2'_|'b~ sni cAYTj e [ Uc] ca] ca] caV] ca] ca] cal] ca] cal] ca] ca] ca]ca V]c™a]ca
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LC/MS (m/z) 448 (MH+), RT = 3.88, purity: 97%

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

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

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

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

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

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

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

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

indole, dioxalate
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V] cfal] ca] ca] cal] ca] ca] ca] ca] ca] caV]ca V] cna]c”Ma]ca]ca]ca]ca cha
V] c”a] ca]wap#atesd] caFRej 0$, ), 6FJx| vpi b] XS] ca] ca] ca V] c”a PCT/DK01/00406
V] cMa] c™al] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] caV] ca
V] c™a] c™a] ca] ca] ca] ca] ca]ca 5C'' }=(. sN{4pi c\ WRi b] XS] ca] ca V] c™aV] ca
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V] c”a] c” a] tetalysiadforad] (6 8UNd g |veas|coaled e 7 2C\ind Subsetadntly] addpd a i stuxd af saccinic
V] cnal ona] CRYERIA S R Eoh G Rt Ly T e elied et 4R SC for 2,
V] c"a] " a] sRltEdbaMmalBatesved # Vac. Thkéstduedt&adisdlved ilVhhyPacetate, and the
V] cMa] c™a] ca] ca] ca] ca] ca V] c*a?AEh$| & JO
>Bj y} xshhcorganip phase]veas] washed yeth opkladN ajusepe hydratldaridg solution and brine. The
Viera] c”al gl GaLEAL s Ried (18037 iffefecnd BhERhGRHGEVIA B 4 The residue
(1.5 g) and 3,4-dihydro-1H-isoquinoline (0.63 g) was dissolved in a mixture of acetonitril
(25 mL) and dimethy] formamide (10 mL), and the resulting mixture was cooled (5 °C) and
subsequently added 1,3-dicyclohexylcarbodiimide (1.0 g). The mixture was stirred at room
10 temperature for 16 h, filtered and poured into brine. The aqueous phase was extracted with
ethyl acetate and tetrahydrofuran, and the combined organic phase was washed with brine,
dried (MgSOy4) and concentrated in vacuo. The residue was purified by flash
chromatography on silicagel (eluent: ethyl acetate) to give a white solid (1.0 g), which
subsequently was added to a mixture of alane in tetrahydrofuran (100 mL) at 5-10 °C. The
15 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 MgSQ,), filtered and concentrated in vacuo. The title compounds was crystallised
from acetone as the dioxalate salt (0.8 g). Mp 105-111 °C. 'H NMR (DMSO-dg): 1.75 (s,
20 4H); 1.85-2.05 (m, 2H); 2.10 (d, 2H); 2.90-3.20 (m, 9H); 3.25 (t, 2H); 3.50 (d, 2H); 4.15 (s,
2H); 6.85-6.95 (m, 1H); 7.10-7.25 (m, 5H); 7.30-7.45 (m, 2H); 11.05 (s, 1H). MS m/z: 406

(MH+), 273, 188.

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




V] c”a] c™a] caALaj m3${ 9j o{ upj c] XRi b] XS] c*a] caV] ca V]c”*a] c”a] cal] ca] caV]ca
V] c”a] c”a] caV] ca V] c*a] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca
V] c”a] crayvp,014688h\Wb{ t ni WY upj c] XRi b] V] ca V] c”*a] c*a] ca] RO RKONA0E06,
U c”a]caV]ca V]cna]c”ha]caV]ca V]c”*a U c”ta]caV]ca V] cha]cha]ca] caV]ca
V] c"a] chaJca]caVica Vjcta- 0 91 L Q 41 >Hv{bi- 0 5
~xsnf " [ VP] g}, L&mﬁgﬁ]rﬁ;}ﬂlga V] cha] c™a] caV] ca V]c”a] c”a] caV]cal ca

Na C

V] cMa] cMa] ca nd] cha] ca] caV] ca V] cMa] c”a] cal] ca] caU] ca] cab

The compounds of the invention were tested in well-recognised and reliable tests. The tests

were as follows:
Inhibition of the binding of PH]YM-09151-2 to human dopamine D, receptors

By this method, the inhibition by drugs of the binding of [°H]YM-09151-2 (0.06 nM) to
membranes of human cloned dopamine Dy ; receptors expressed in CHO-cells is determined in

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

In table 1 below, the test results are shown:

Comp. Dy4-bind. Comp. D,-bind. Comp. D4-bind.
No. No. No.
1a 92% 3a 0.71 10e 25%
1b 97% 3b 5.0 10f 17%
1c 95% 3c 15 10g 65%
2a 0.58 4 4.8 10h 50%
2b 12 91 0.51 10i 94%
2¢ 0.69 9m 17 10j 70%
2d 8.0 9n 53 10k 95%
2e 12 10a 93% 101 82%
2f 78% 10b 81% 10m 69%
2g 7.5 10c 21%
2h 10 10d 86%
15 Table 1: Binding Data (IC5( 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.
20
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Inhibition of the uptake of ["H]Serotonin into whole rat brain synaptosomes

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

25
Inhibition of the binding of PH]Ketanserin to 5-HT,4 receptors

The compounds were tested with respect to their affinity for 5-HT,4 receptors by determining

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

239-250.
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10
Many of the compounds have been found to inhibit the binding of [’H]Spiperone to the
dopamine Dj receptor, some of the compounds have been found to inhibit serotonin
reuptake and some of the compounds have been found to be 5-HT;4 receptor ligands and/or
5-HT;c receptor ligands.

15

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

are expected to have improved bioavailability.

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

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

extrapyramidal side effects.

Formulation Examples

30 The pharmaceutical formulations of the invention may be prepared by conventional

methods in the art.

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

adjuvants and/or diluents and subsequently compressing the mixture in a conventional
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1)  Tablets containing 5.0 mg of a compound of the invention calculated as the free base:

Compound 5.0 mg
Lactose 60 mg
15 Maize starch 30 mg
Hydroxypropylcellulose 24 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg
20
2) Tablets containing 0.5 mg of a compound of the invention calculated as the free
base:
Compound 0.5 mg
25 Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 mg
30 Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:

Compound 25 mg
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4) Solution for injection containing per millilitre:
Compound 0.5 mg
Sorbitol 5.1 mg
Acetic Acid 0.05 mg
15 Saccharin sodium 0.5 mg

Water ad 1 ml
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wherein

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

(b) one of Y' and Y? is N, which is bound to Y*, and the other of Y' and Y* is CH; and Y*
10 1s CO, CS, SO or SO,; or

(c) one of Y' and Y? is N, which is bound to Y*, and the other of Y and Y? is CH; and Y*
is CHz;

Yis Z-CH,, CH,-Z or CH,CH,, and Z is O or S; provided that when Ylis N, Y3 may not
Z-CHg;

15
Wisabond orn O, S, CO, CS, SO or SO, group;

nis 0-5, mis 0-5 and m+nis 1 to 10; provided that when Wis Oor S, thenn>2 and m >
1; when W is CO, CS, SO orSO;,thenn>1andm=>1;

20
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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10 indole;

5-Fluoro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl]piperidin-4-yl} -
1H-indole;
5-Chloro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-yl]piperidin-4-yl} -
1H-indole;

15 5-Fluoro-3-{1-[3-(2-ox0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole;
5-Fluoro-3- {1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-y1]-3,6-dihydro-2H-pyridin-
4-yl}-1H-indole;
5-Fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]-3,6-dihydro-2H-

20 pyridin-4-yl}-1H-indole;
5-Fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]piperidin-4-y1}-1H-
indole;
5-Fluoro-1-methyl-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]piperidin-4-
yl}-1H-indole;

25  5-Fluoro-1-methyl-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]piperidin-4-
yl}-1H-indole;
1-(Butan-1-yl)-5-fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin- I-yl)butan-1-y1]-3,6-
dihydro-2H-pyridin-4-yl}-1H-indole;
5-Fluoro-3-{1-[3-(3,4-dihydro-1H-isoquinolin-2-y1)-3-oxopropan-1-yl}piperidin-4-y1}-1H-

30 indole;
7-Chloro-3-{1-[3-(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxopropan-1-yl]piperidin-4-y1}-1H-

indole;
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7-Chloro-3-{1-[5-(3,4-dihydro-1H-isoquinolin-2-yl)-5-oxopentan-1-ylpiperidin-4-y1}-1H-
indole;
7-Chloro-3-{1-[6-(3,4-dihydro-1H-isoquinolin-2-yl)-6-oxohexan-1-yl]piperidin-4-yl}-1H-
indole;

20 4-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yl|piperidin-4-y1}-1H-
indole;
4-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piperidin-4-y1}-1H-
indole;
4-Chloro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yl}piperidin-4-yl}-1H-

25 indole;
4-Chloro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piperidin-4-y1}-1H-
indole;
5-Fluoro-3-{1-[3~(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yl]piperidin-4-yl} -1 H-
indole;

30 5-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-y1)-4-oxobutan- 1-yl]piperidin-4-y1} -1 H-
indole;
5-Fluoro-3-{1-[5-(3,4-dihydro-2H-quinolin-1-yl)-5-oxopentan-1-yl]piperidin-4-yl}-1H-

indole;
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7-Chloro-3-{1-[6-(3,4-dihydro-2H-quinolin-1-yl)-6-oxohexan-1-yl]piperidin-4-yl1}-1H-
indole;
5-Fluoro-3-{1-[4-(3,4-dihydro-1H-~isoquinolin-2-yl)butan-1-yljpiperidin-4-yl} -1H-indole;
and

15  5-Fluoro-3-{1-[4-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)butan-1-yl]piperidin-4-yl}-

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

20 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,
anxiety disorders, such as generalised anxiety disorder, panic disorder and obsessive
25 compulsive disorder, depression, aggression, side effects induced by conventional

antipsychotic agents, migraine, cognitive disorders, ADHD and in the improvement of sleep.

22. A method of treating the positive and negative symptoms of schizophrenia, other
psychoses, anxiety disorders, such as generalised anxiety disorder, panic disorder and
30 obsessive compulsive disorder, depression, aggression, side effects induced by conventional
antipsychotic 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.



