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CNS DI SORDERS Field of the Invention 5 The present inventio P to a
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recept or . Wh@/%3¥pounds have antagonistic effect at the ddSdMRE/Ope
receptor and are therefore useful in the treatnment of certain psychiatric
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defined i n ahbaraetdfetisefil il iR treafngad of dertah HsEchidrié and heuoibpieiakhddraliihy
to dopam ne D2 receptors and are also said to be i .
particular psychoses. Some of the compounds also have affinity for the dopamine Dj;

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

10 serotonin reuptake inhibitors.
Background of the Invention.

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

formula

A—X" N——{CH)y——W——(CHa)
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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



~and the substitut embys—are

serotonin reuptake inhibitors. The conpounds are clained t | for
the treatnent of 5 schizophrenia and ot her psychotic dis&%&gggﬂ§§§%er
conpounds_structurally related to the conmpounds of the invention are

descri bed N 3#¢5%99/ 58525. The conpounds di scl osed her ei n PATEPRYO4496, pe
5-HT2A ‘ligands and scrotonin reuptake_inhibitors and have the general
formula 10 wherein the substituents are 4&s defined in the application. The
conmpounds are said to be wuseful for the treatgent of -sghizophrenia. 15 WO
00/ 31074 rel ates to conmpounds havi Nthgﬁ§005 WO

01/ 96328 PCT/ DKA / 004 in/X 1 sYCQcRf—% d Y ils R4 or CR4R5
pl | cafi on. The conpounds
are said to be active 2A Teceptor, to have 5-HT reuptake
inhibiting activity and to engance 5-HT rel ease. 5 The applications, WO
94/ 18197, EP 329168, WO 93/16f73, EP 732332, W98/ 37893 and WO 95/11680,
di scl ose dopam ne D4 ligands, which, |ike the conpounds of the present

i nvention, are substituted tetrahydroquinolinone and

t et r ahydr ovbegin thosrhitienisdni BaRavmsn andpasasrdefinpdindhe applisatiers Bee not
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receptors. Dopamne D4 receptors belong to the dopam ne D2 subfam |y of
recept of s, SCiiPEhrenig and other gayceti¢ disgrdessesponsi bl e for the anti psychotic

ef fect of neuroleptics. The side effects of neuroleptic drugs, which
primarily exert their effect via antagonismof D2 receptors, are 15 | nown
to be due OtheDZompmmidt ettuctintbig eslatsdrio the chpsirds af e invengion ase duksciited ir ai n.
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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




side effects. This is illustrated by the antipsychotic cl i ch

exerts higher affinity for D4 than D2 receptors, and is ﬁg?{zmﬁ%w
extrapyram dal side effects (Van Tol et al. Nature 20 1991, 350, 610;

Hadl ey MeMQIVeP28Resear ch Revi ews 1996, 16, 507- 526 and Sanf&H/IE(/00406p;
Ther. Patents 1998, 8, 383-393). A nunber of D4 |igands, which were

postul ated to be selective D4 receptor adtagonists (L- 745,879 and
U-101958) , whavia ReeT 580, hid m%&4%ﬁ't€1@§‘?(ﬁﬁ&%§s&9ﬁtﬁf&t@&e edaBRPBES et
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shown that cl ozapine, Whl ch | s an effect ive anti psychot iC, i s a silent
ant agoni sts (Gazi et armacol . 1999, 128, 613-6
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affecting this receptor may be useful for the treatnment of this particular
di sorder 10 Dopami ne D3 receptors also belong to the dopam ne D2 subfamly
of recept Mepanipd BN GYccBichs HIRESKCH éJ)Aﬂa\éruh@@zt SibrhiRity 6t kdoBfibfs, AL is
regi ons (Sokol of f e Nat ure-1990, 347, 146-" 151), such as the nucl eus
accumbens, considersddo parrbspensibledpt e aptipsykbaii ¢t bémolagwcifh@ side witktts of

e s
297- 308) . | c
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Arch Gen Psychi atry 1997, 54,  225-
dopamine Dy receptors are primarily located in areas of the brain other than striatum,

suggesting that antagonists of the dopamine Dy receptor will be devoid of extrapyramidal
side effects. This is illustrated by the antipsychotic clozapine, which exerts higher affinity
for D4 than D, receptors, and is lacking extrapyramidal side effects (Van Tol et al. Nature

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

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

beneficial effects against psychoses.



32). Therefore, D3 receptor antagonists may offer the pot 3@%@% hegs an
effective antipsychotic therapy, free of the extrapyram dal silgie effects
of the classical antipsychotic drugs, which primarily exert their effect
by bl ockad¥? 8¥96B28 r ecept ors (Shafer et al. Psychophar macolPsgyPKE&Hs 135
1-16 and Schwartz et al. Brain Research Reviews 2000, 31, 277-287). 20
Moreover, D3 receptor blockade results imta slight stimulation in the

prefrontal e D% Mak gt mBY aRb be WREBPIRihdREHRXnt b gnifive 88HciR (Whtsch

whi ch coul d be beneficial against negative synptons and cognitive deficits
associ at ed okl Fswbhphopacdognl 9990144 d8t349n, D3 antagoni sts can reverse D2
ant agoni st-induced EPS (MIllan et al. Eur. J. Pharmacol. 1997, 25 321,
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the 5-HT2A receptor, which was previously referred to as the 5-HT2

recepto t i ' fect,s ve been r t g, [ | ve
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therapy, free of the extrapyramidal side effects of the classical antipsychotic drugs, which

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

effect profile with respect to EPS and hormonal changes.

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



Sone clinical studies inplicate the 5-HT2 receptor subtype i.R4%085Si ve
behavi our. Further, 15 atypical serotoni n-dopam ne antagoni st neurol eptics

have 5-HT or antagonistic effect in addition to thej I ne
bl ocki ng s’f‘égﬁ%ﬁ%s and have been reported to possess ant ﬁ’-CrTé%g‘ﬁgjg]%qgve
behavi our (Connor et al. Exp. Opin. Ther. Patents. 1998, 8(4), 350-351).
Recently, evidence has al so accumul at ed whi ch support the rational for

sel ecti ve ¥atid@Acfidfs aR krdaanvih SepsctdbU@sindana@h vthidi alriaahingt Mesdiffbreat
symptons of psychosis (Leysen et al. Current Pharmaceutical Design 1997, 3,
367-390 andfrelopIsEePies bERes. AsiTaeases the SoPls recemiers iy wasgpvionly sclomeb,
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effect of 5-HT reuptake inhibitors in mcrodialysis experinments and ani nal
nodel s, _an pounds _havi ng. 5- HT reuptake . inhihiting effect conmhined with
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patients. Conmpounds with conbined effect at the dﬁgam' ne D4 5 receptor and
t he 5- HP2A"Végraige or Camgnt Heepds itheeserselefind trogtmeniSs Blle ublkidasions bid. phEiyt i99¢) and
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an anti psyeb@édaardit ul) Oiden: ORHHGE TRy (RIAE PYenfs 1993, QIBORMEZ)COgNI ti ve
deficits of schizophrenia and result in an inproved side effect profile.
10 Summary of the Invention The object of the present invention is to

provide cogpauRdlSihiNAlaid ifpRatt b 5-BA9QMcipir Mbtype in aggressive behaviour. Further,

15  atypical serotonin-dopamine antagonist neuroleptics have 5-HT, receptor antagonistic effect

et

in addition to their dopamine blocking properties and have been reported to possess anti-
aggressive behaviour (Connor et al. Exp. Opin. Ther. Patents. 1998, 8(4), 350-351).

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

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

Compounds, which are 5-HT reuptalke inhibitors, are well-known antidepressant drugs.
25
5-HT,c ligands have been found to augment the. effect of 5-HT reuptake inhibitors in
microdialysis experiments and animal models, and compounds having 5-HT reuptake
inhibiting effect combined with affinity for the 5-HTyc receptor may therefore be
particularly useful for the treatment of depression aﬁd other disorders responsive to
30 serotonin reuptake inhibitors ( PCT application No. PCT/DXK00/00671).



ant agoni sts at the dopam ne D4 receptor and such conpound ; i ned
T 8%

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

receptor, the 5-HT2c receptor and/or the 5-ITT transporter. A further

obj ect of the present invention is to provide conpounds with such
activities which have inproved solubility conpared to prior art conpounds.
20 According to a first aspect, the presegt i nvention provides a
substituted indole derivative of fornula’l Y Y J V N(CH2)n W(CHZ)mt()))
25 wher ei n ¥ocopgingly,2 damnyine ) resepionfligandsaarg pegentigl Mruganfarhibestreiueet o

, dth .h f. d i : d f o i . (b
o 2nd, the ShiSelia bha M ydatand Bouittngs Y @tuffic Sphd ol BnecSSir ()

CH2 and Y4i $ranéfarteCmayHaverthSEkihed hehefltCof iapeoved citctagit Ypressid, avhinedative
bound to Y4, and the other of Y and Y2 is CH2 and Y4 is CH2; Y3 is Z-CH2,
CH2-Z or CHEPMPiomsg sghizephmenis patienisy Gompeunds wath oppmbied elfiest 34 thedonaming, B be

Z-CH2; 1o. W, o) O, : i l = Deee i
0.5 and 1 + receplor 8 L TG eckotof oy Htve BEHRAGFRS bR sftedtorboginylighd
1;  when W insgdtive sgMiptdis of schdphrehiagandthie Henefitchbfmaffect dn dépredivesand anibtpr

N; provided that when is C, the dotted line indicates a bond, anq%gv\hen X
is N or CHSYRREUofdhermorte dpramine Dy apfagapstipproprifies phap ﬁﬂ‘éﬁﬁ-‘!ﬁ‘%‘h may

sel ected from /¥ 4hO 3RPativBAyAPRIIns SHPBenifthd b&Kicit8 B NRhizOMAERAEYand result in an

improved side effect profile.

10

Summary of the Invention

The object of the present invention is to provide compounds that are partial agonisis or
antagonists at the dopamine Dy receptor and such compounds with combined effects at the

15 dopamine Dy receptor, the D, receptor, the 5-HTo4 receptor, the 5-HTsc receptor and/or the
5-HT transporter.

A further object of the present invention is to provide compounds with such activities which
have improved solubility compared to prior art compounds.

20

According to a first aspect, the present invention provides a substituted indole
derivative of formula I
R4

Ra

5
R Y:I,
RQ
RB
l A Y1\\ 2 v
I Al i Y R
jx N-—(CH g} W—(CH)—Y*
. 1
R
RT
T 0
RB R10

25 wherein



Cl- 6-al kyl -am no, di-d -6-al kyl-am no, d -6-al kyl, C2-6- allﬁ‘?\ﬂ%(rk 2005
C2- 6-al kynyl; C-6-al koxy, 20 d-6-al kylthio, Cl-6-alkyl subs |?u €d with
hydroxy or thiol, C3%-cycloal kyl, C3-3-cycloal kyl- d-6-al kyl, acyl,

t hi oacyl, aryl, trifluoromethyl, trif[UOr()MethYl SU fOnyl, and Cl-6

al kyl sul fonyl; R10 is hydrogen, C _6-al kyl, C2.-al kenyl, C2-6-alkynyl,

G -6-al kyl substituted with hydroxy or 25 thiol, , C3-s-cycloal kyl,

C3- g- cycl 0@/ :f)?ﬁk'ogY‘l Gnd 2yl ¥h§fﬁsﬂl}l’1§ bk &y Gnd ltﬂ@'f{ﬂger )&;yifl anh?ﬁ@@d, ko,

al kyl sul fo trifluoronmne onyl or “arylsulfonyl™ or

phar maceut or0] andattept@Hhe acid addition salt thereof. 14 March 2005 7a
According to a second aspect, the present invention provides a

har maceut j cal osifxi.on characterisedsin . that it: ri.ges conpgund
b the 11 r&f Sae sl Vo S EREHATHRT ¥ e e o DA Y ORGP ERS by
one or morepopes! sBRU,Cal |y acceptable carriers or diluents. According to

a third aspect, the present invention provides use of a conpound of the
first aspect for the manufacture of a nedicament useful in the treatnment of
posi tivé oiel ome@ERi \andsyip N iabris bewridAo hy ani the oherel Y prndc Ko de6H: andYet y
disorders,iS h as -general i sed anxi ety disorder, panic disorder and

obsessi ve g%ﬁbulsive di sorder, depression, aggression, side effects

i nduced by conventional antipsychotic agents, mgraine, cognitive

di sor der s, YAPEDSHY, CH,-Zhe CHRIGy eneDis O of Sspreeided that whén ¥S is Ma¥ tmaphetbe
enbodi nent_of the invention, the indole is bound to X via position 3 of

t he i ndol eZ-CH; Mar ch 2005 WD 01/ 96328 PCT/ DKO1/ 00406 8 In a second

enbodi nent of the invention, one of Y and Y2 is N which is bound to Y4 and
the other of Y and Y2 is CO and Y4 is CH2. In a third enbodi ment of the

i nvent ien, Wdsa bohd ¥r aQd SYCO, €SNSOwh 80k graapbound to Y4, and

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

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

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

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

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

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

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



-5 the other of Y and Y2 is CH2 and Y4 is CO In a fourthlﬁg@f%gh of the
invention, Yl is a nitrogen bound to Y4 and one of Y4 and’Y. and the
other is CH2, 10 In a fifth enbodi nent of the invention, Yl is a nitrogen
bound to Y4, Y2 is COand Y4 is CH2. In a sixth enbodi nent of the
invention, Y' is a nitrogen bound to Y47a Y2 is CH2 and Y4 is CO 15 1In a

Sore h ST o Mo Al SRR Wi,

the inventi @hmp Xﬁtlérﬁcl?arﬁﬂtérfs@@%ﬂﬁﬂt AR RS b LoXthound of the Al &pet3A a¥4 1S
CO In ani nth enbodi mrent of the invention, Y2 is a nitrogen atom bound to
Y4, Y is Cthempgutepllyi fo@m’e amountt together Mg anener ofore Heharmeesnticdlly, one of
YI and Y2 is N mglch S d to Y4, and 25 the other of Yt and Y2 is CH2
and Y4 is CPE*PE ca%eﬁf)% "Sre preferably in the form of
pharmaceutically acceptable di-salts thereof. In a further embodi ment of
the invention, Y3 is CH2CH2 or CH2Z. 30 In still further enbodi mnents of the
i nvention, Accerdme g 4 thind aspeck the prpsentyinyeRtian poTslesEse] neapgound of
PCT/ DKO1/ 00 ul,ar from
hydr ogen, Oglgs;c] adj %5 ?%Jlbﬁlte rbéiﬁ&é&uﬁ of 5?@ %n{e{ﬁl:( l%?éfht LA St 56
di -Cd _6-al kpbaﬁvmcandCheg&tﬁb ky)hnptﬁﬁsSf)ﬂySEhﬂabHﬁ‘yfhla;inﬂldrr péychoyes,rrahhmty and
R10|s hydr aog Cl - 6- al kyl a and Wis a and .n mis 1 to
6, in partlg pRlers, uch a5 g@lﬂﬁ%@e@ ch;quflert H@mcng’éﬂ‘%le’bﬁnér%bsﬁ?ﬁ“ﬁ al
agoni sts or i oA have
conbi ned ef &Jﬂ élg?gt Or%gpg%? B,ﬁ%g@%sg%ﬁfdﬁﬁa%ﬁ%%gg%ﬂn@ﬁé D3 rggggt%lor
affinity, Sahﬂ';%@\ch(ﬂmqumm mfg’ralm teygnilivéidiBordessc AP and in thictipmpenemieotr  5-

of sleep.

In a first particular embodiment of the invention, the indole is bound to X via

position 3 of the indole.



HT reuptake inhibiting effect. 10 Accordingly, the conpoqu§&8%hg
invention are considered useful in the treatnment of positive and negative
synptonms of schi zophrenia, other psychoses, anxiety disorders, such as
general i s¥Q 8%t y di sorder, panic disorder, and obsessi PETEHHMIMFy e

di sorder, depression, aggression, side effects induced by conventional
anti psychotic agents, nmigraine, cognitive disorders, ADHD and in the

i npr ovenenin péecsh@SBbodimehtoBROIRSAtGS BRELS YT AR P B3 Whidh Y Sﬁgidgg Wraayi des

a pharmaceutical conposition conprising at |east one conmpou Formul a |
as def i nedthetothes ofY andKarinEEeend ¥aisGHaccept abl e acid addition salt
thereof in a therapeutically effective anount and in conbination with one
or nore pharmaceutically acceptable carriers or diluents. 20 In a further
aspect, thin pridseahbodiment he REvRMiiEEOnERE WSRAOF R 1600RRH A b&IndReYUlad |

as defined above or an gcid addition salt thereof for the manufacture of a
phar macéut featherof ) and ¥ snCHoend Ké1%GQat ment of the above nenti oned

di sorders. 25 Detail ed Description of the Invention The conpounds of
general Fornmula | may exist as optical isomers thereof and such optical

i soners ar b afaothenboduseht by theiavémioan i nitgehituba tenyCandoné kyy* mef §F s
to a branchgc(r;i or g{r‘}branched al kyl group having fromone to six carbon
atons i ncl BrQand theathesds GBeny| | ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2- methyl-2-propyl, 2-methyl-I-propyl, pentyl and hexyl. 14 March
2005 WD 01/96328 PCT/ DKOL/ 00406 10 Sinmilarly, C2 6-al kenyl and

Ca_6- allynid 2 fifbspetmtdimedtynf tHe sivgntitrg Buish gitrogpsbhandi fng{ rYnis CO@nd 0r'd x
carbon ato i ncl udi ng one doubl e bond and triple bond respectively, such
as et henylt *propenyl, butenyl, ethynyl, propynyl and butynyl. 5 The terns
G _6-al koxy, d _6-al kylthio, d _6-al kyl sul fonyl, d _6-al kyl am no, Cl.6-

al kyl carbonyl, and the |i ke, designate such groups in which the al kyl group
is d.5 al kya sixth embodiment of the invention, Ylisa nitrogen bound to Y4, Y? is CH, and Y'is

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

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

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

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

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



defined above. The term C3_8-cycl oal kyl designates a mnoﬁﬁ%&%h?ﬁ()?i cyclic
carbocycl e having three to 10 eight C atons, such as cyclopropyl,

cycl opentyl , cycl ohexyl, etc. The termaryl refers to a carbocyclic
aromati c é%?}ﬁ),é”:?uch as phenyl, naphthyl, in particular pBEIBROYP8| udi ng
met hyl substituted phenyl, or naphthyl . 15 Hal ogen means fluoro, chloro,
bronp or iodo. As used herein the termad®l refers to a fornyl, C -6

- al kyl car bqmy|subatitydrt A RIORY |are irf b¥itichlar Salddtd o] BOMbben, halogen, cyano, mitro,
C3-s-cycl oal kyl carbonyl or a C3_s-cycloal kyl -C . 6-al kyl -carbonyl™ group and
the termt Hm@m;ﬁ1—61'a§1€}t14*1@113@9ﬂ*@sp&kﬂéﬁ@(&@y&a@w&x@#wmm anh &1fbuordrocthlyl,

' | ] ' I . . Ih i d. | L1, I f
Phe compourts o ER e PP SRR o R Bond DA R, Bl ©

fornmed witBBteén-toxi c acids. Exenplary of such organic salts are those with
mal eic, funmaric, benzoic, ascorbic, succinic, oxalic,

bi s- net hyl %esal icylic, .. methanesul fonic, 25, ethanedi sul fonic, acetic,

pr opi onit, PgreoFPPEnds of iths, mventien pre partiy| agonistsc or priagenst aaibe (dopaminedBui c,
ci nnam c, ¢4 o} 4G s egl G Lt LCop it bC, ol
am nobenzo?%:c%ﬁtgﬁu%&%?c?&%gé\édg%e%aﬁu’%f g%h@n%dg%@ﬁtegg ﬁ}i‘/‘lf I(?)Eglﬂgncc:ee | c%g%llt‘é‘g,angs

wel | as t hdopamine Dyt teeegitydfiinitesS-HTox reeoaondfénidy, i-HTet teeeptby ffintte and /or 5-
Exenpl ary such, i horganic.salts are those wi th hydrochloric,

hydr obr omi %{T@HP%?P%}&%F@FW'C, phosphoric and nitric acids. 30 The

phar maceuti cal conpositions of this invention or those which are

manuf actured in accordance with this invention nmay be adm ni stered by any

suitable route, for exanple orally in the formof tablets, capsules,
powder s10 sykcogrdinglst, cthe compoundmof thwl inyeritiont 4re doosidersfl ws4fulHin dhe 260N of

01/ 96328 PCT/[.PDKOL/ 00406 11 sol ut| for i.njection. For pr.epar.ing such
Conpost ti oSN PLAERIET FYRRGHH Ao AP i RGP FOchoSGh AR iFgjders, such
phar maceut a€ dchyrabsse phafehe disdiddre panicdiiskiiet, S and XdWsisRRt SomPilsi9t h@ikorder,
additives normally used in the art nmay be used. Conveniently, the conpounds

of the i nvEPRIPSIPTAPEETaHOT SsieSTisels insuged by epnyarfiorabantipsychotic agents, migraine,
cognitive disorders, ADHD and in the improvement of sleep.

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

20

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

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

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

isomers are also embraced by the invention,

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



cont ai ni ng said conpounds in an anount of about 0.01 to 10§ chEB stotal
‘daily dose is usually i n the range of about 0.05 - 500 ny, an

pr ef er abl about 0.1 to 50 ng of the active conpound of the |nvent|on 10
The corrpoﬁmi% 1/96p2 8the i nvention may be prepared as foll ows:PCIYPEQIMMO4t | ng a
pi perazine, piperidine or tetrahydropyridine of fornula Il wth an

al kyl ating derivative of fornmula Ill: R5105 (I11) W wherein Ri-R10, X, Y',

Y2,” Y3 Y4, Sthilrly, ﬂmkalm ﬁ@tﬂzl%chﬂq}ﬂ% ﬁ&&cﬁ%l?r@éi@ﬂ&' e/ucﬂ%agﬁ% gmg]ﬁm!n s

a | eavi ng %Uoup such as € ogen l'at e”’or tosylate; rve
al kyl at i on TP tasixaparhen éfOHTSo nwind@ng ¢nQ/\11Qltblfab¢Dmh grehtripdé bowt respextivaly, @@hRes - X

~NH E- (CH2), Mar ¢ 0 01/ 96328 PCT/ DKOL/ 00406
12 wherein ﬁeﬁy%m%%“ﬁﬁﬁﬁpfﬂpﬂy %’Wand the dotted |line are as
previousl y defined and E is an al dehyde or an activated carboxylic acid

group; IcyI ating_a conpound of fornmula V with an al kylating derivative
of for n’u% g% sriER*h n (Re-atipdthioy q-alinylspliony, aﬁﬁeﬁﬂm laging.edChrsne

i S i S e I BB AT

hal ogen, nesfihataboge. t osyl ate; or

The term Cs.g-cycloalkyl designates a monocyelic 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 naphthyl .

15 Halogen means fluoro, chloro, bromo or iodo.

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

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

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

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

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



10 4) Reduci ng the double bond in the tetrahydropyr| di nyI
derivatives of the following formula VII: RO/ Y \/ rl- (%Il&gwl?e‘p&)mY4

\Y2 15 Rt R1-R10 Y1 Y2 Y3 Y4 W in and n are as

defi ned,; wg&%m ng the am de carbonyl in a conpound of m&?ﬁn@@?‘%ﬂﬁl I/

-(CH2)n W(CH2)m+i-L (VI1) 14 March 2005 g\o 01/ 96328 PCT/ DKOL/ 00406 13 R5 5
R I'Y 2ym\\ / /| -(CH)n W(CH /Y2 O 18 wherein R - R10O, X, Y, Y2, Y3,
n, m Wand sbl’ma'odsnfdr anfettione Far pregaring sudtomipositiohs, mesthod¥ well known in the art may

IN-CO (CH2 n-i- CH2)m Y4 YZ wher in R-R0, Y. Y2, Y3, Y4 m Wand
the dotted iR araé‘d )sl% gyira 8f ?%%5’]1369%61}1H%ﬂ%@‘%’% g% Quther

.. .conpounds Cﬁfidiﬁﬂéé"hﬂx%ahl%ﬁ ‘used in the art may be used.

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

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

The total daily dose is usunally in the range of about 0.05 - 500 mg, and most preferably

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

10
The compounds of the invention may be prepared as follows:
1 Alkylating a piperazine, piperidine or tetrahydropyridine of formula I with an
alkylating derivative of formula IT:
RS
RS R® R*
30\ . ‘
I
R N/ Y1"/ 2
| L—(CHp = W—(CHa—Y¢ Y :
RB R‘{D . RT
15 (@ (D
wherein R%-R", X, Y', Y%, Y3, Y*, W, n, m and the dotted line are as previously defined,
and L is a leaving group such as e.g. halogen, mesylate or tosylate; |
2) Reductive alkylation of an amine of formula I with a reagent of formula IV:
20 |
Rd
R5 Y3 RS
R® TQ l
\7 /': \ Y1\ .
I I X NH E—(CHa)y+— W_"(CHZ)m_Yd/ ¥ A
)7 F N/ \__../ R’
ol @)

)



7) Reductive al kylation of a derivative of fornmula Va wt I ng
derivative of formula X 14 March 2005 WO 01/ 96328 PCT/ Dﬁ@?‘ffgﬁééﬁm RO :,

X N (CH2) W CHZ%mE 00 (va) wherein R -R10, X, Y3, W n, nd }he dotted
line are dOM*ously defined, one of Y7 and Ya is NH aﬁ?ﬁ?@%f"ﬂ@r of Y7
and Y8 is CH2 and E is an al dehyde or an activated carboxylic 5 acid; 8)
Acyl ation of an am ne of formula Va withlg reagent of fornmula X ;, X

N (CH2) . - Wi Rh-R'(XX, (Way? 19", wewgin) nRindhe dotbed Nde atélas Previdueydddied
dotted line e as prevjiously defined, one of Y7 and Y$ is NH and the
other of Y#0&#ds ¢ aldshydaoranacivated earboxylie RGA&ID; an acti vated car boxylic
acid; 14 March 2005 WD 01/96328 15 Ceaving a polynmer bound derivative of

formula XI RO - 1771 X N-(CH2)n W - (CH2) m PCT/ PKOL/ 00406
3) Alkylating a compound of formula V with an alkylating derivative of formula VI:
RS
RS R?
\ f’I \
! —:IX g N—(GHz )y ——W———{CHa)n1 L
R / \N/l \_/
RB lﬂ) (VI)
R1
v R
5
Y \\Yﬁ R3
5 R (V)

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

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

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

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

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



5 wherein R1-R9, Y1, Y2, Y3, X, W mand n are as preV|ou§ %ﬂ%%ﬂbﬂ&g and
ROHIis hydroxyethyl or hydroxynet hyl polystyrene, Wang reS|n Oof “anal ogous
pol yet hyl ene %J col polystyrene resins; whereupon the co ound of Formul a
| is isol MEUPE¥8 he free base or a pharmaceutically acc 04700496
addition salt thereof. 10 The al kyl ati on according to nethod 1) and 3) is
conveniently perforned in an inert organﬂ% sol vent such as a suitably
boi li ng al cohol or ketone, preferably in the presence of an organic or
i norgani ¢ base (potassium carbonate, diisopropylethylamne or
triethylamne) at reflux tenperature. Alternatively, the alkyl
performed at a fixeet tenperature, which is different fromthe
point, in one of the above-nentioned solvents or in divfe
(DVF), di met Iy DVBO) N- et hyl pyrrolidin-2
: Se " base. The synthesis tweyi
(11), 3-(piperid )-1 dol es Nar€o-3« 6= Wi-Higidkho=* v
2H pyri di n- 4Ry Adel es~has_been described in the literaturg (see e.g.
EP- Al - 465398)". ?ng reagents of formula (I11) are known fromthe
literature (see GCshlero etlwal . J. Med. Chem 2000, 43, 177-189 and
EP- B1-512525), or they can be prepared by nethods obvious to a ¢HBm st
skilled in the art (see e.g. Kowal ski at al. J..Heterocyclic Chern. 2000,
37, 187- 189, Mokrosz et al. Pharmazie 1997, 52, 423-428 and M sztal et al.
Med. Chem ReerckiR2R™, ¥, 827", rilnkyWail tig: dmgemsrecﬁs phatonshaddfivbd; can be
prepared by nethods obvious to a 25 chem st skilled in the art, and am nes
of formil a (V) are comercially available or described in the literature.

14 NMarch 2gP5 VR4l nﬁg@% @J?Qﬁgg&g égﬁ ductive al kylation
accordi ng tgg met ﬁod %n-]é’ {9 s 46 r%lt&gltlgﬁdard literature

nmet hods. The reaction can be perforned in tmo steps, e.g. coupling of
derivatives of fornmula Il1/Va and the reagent of fornula IV/ X by standard
met hods via the carboxylic acid chloride or by use of coupling reagents

R

S

ti on can be
qﬂllﬁg

such as e.g. dicycl ghexyl carbodiiinide followed by 5 educti o die
resulting amde wt I|thhun1alun1n|un1hydr|de or ala reactfi on can
al so be perfof ndarg/eﬁe\Pot procedure Cag yI| aci ds or
al dehydes of g2
N—(CHy )}y (CHz’m_C\
R’ N/ \.__/ \0 R

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

7 Reductive alkylation of a derivative of formula Va with an acylating derivative of
formula X: '



formula 1'V/ X can be prepared by nmethods obvious to a Che"ﬁﬁ%ﬂ%kﬁbb&? in the
art. The al kylation according to nethod 3) is conveniently perFornEd as
descri bed above or by 10 reacting the nitrogen anion of Vwith VI. The
nitrogen MAYMIE v can be prepared in an inert organic sdGFEHE01/0R404

di nret hyl formam de (DVF), dinethylsulfoxide (DVMSO) or N

met hyl pyrrolidin-2-one (NW), by the useldf a strong base, e.g. NaH, before
the allcylation. The reductgson of the double bond according to nmethod 4) is
generally perfornmed by 15 fatalytic hydrogenation at |ow pressure (< 3
atm) in a Parr appawr&tus, Jor byRlsing reducing agents such as di borane or
~hydroboric derivatives ag (] 1n itunNfromNaBH4 in trifluoroacetic
acid in inert solvents sl te%LaHydrofaﬁam}£ﬁ¥£wr—dhﬂxane or di et hyl
ether. Starting matesia 0 orgu”a‘(Vlly may be prepared by nethods 1),
3), 7) and 8). 20 Refluction[ of a®i de groups according to methods 5) and 6)
i's nost conveniently perforied it h 11 thium alum ni um hydrpgge or alane in
an inert organic sol vent sdth as e.g. tetrahydrofuran (TIf) or
diethylether fromO Cto reflux tenperature. Starting materials of fornula
(M11) may be prepared by methods 2) and 3), whereas starting materials of
formula (1X) may be prepared by methodst1), 7) and 8). 25 The coupling

according to nethod 8) is conveniently pegforaed by the use of coupling
Hiiiil

reagents such as e.g. dicycl oheXyl—ca i de. The derivatives of
structure (Xi) is prepared by ans ofl a solid phase synthesis sequence 30
as outlined in Schenme 1 bel ow. T8 It ng block (XII), prepared by
nmet hods obvious to the chem st skilled ip the art, is generq%éy attached to
the resin (polystyrene bound ethyl 4-niRkYophenyl carbonate) using base
e.g. N, N-dinethylam nopyridine and N, N- diisopropyl ethyl am ne at el evated
tenperature (e.g. 385100 C) in an aprotic solvent (e.g. 14 March 2005 WD
01/ 96328 PEFEIKCR/-B0406 Y7 W, DR ord thivBaited tineirelad plexiaitly definedrone of Y7 and

deprot ecti . h m no gtrifluoroaceti id (resin))I\V), the
second di vgféﬁwar?gtﬁ%ﬁﬁﬁf%%w lﬁ/a(%[&% ﬁflﬁagidﬁélé %qz éi‘f’ﬁﬁ’r‘i‘?aﬁ Sxyic
al kyl at isonaés perforned at el evated tenperature (50-100 C) in an aprotic
sol vent such as

8) Acylation of an amine of formula Va with a reagent of formula X:

RE

Rg
_:—I—I—x 4 N-—{CHp);—W —{CHg)yy~——E

v -

N
i-i{“’ X

“~ 8 R
R' (Va)
10
wherein RI-RY, X, >, W, n, m and the dotted line are as previously defined, one of Y’ and
Y® is NH and the other of Y” and Y® is CH, and E is an aldehyde or an activated carboxylic

acid;



DVF, acetone or acetonitrile leading to resin (XV). After ﬁ;@:c&l%hgon of
the carboxylic 5 acid ester by trifluoroacetic acid (resin third

di versifying building block of forrmula (Va) was introduced by standard

ani de form(ﬁ@“%é@ction sequence, e.g. converting the car F&LEE/GH6 o
the corresponding acid chloride using thionyl chloride at |ow tenperature
i n di chl oronmet hane, acetonitrile or DVF fl6l | owed by treatment with an

am ne.  The)fi naleavimbasdlymesbsilndéadativeibia:14 ®8i n using di l uted sodi um
nmet hoxide in a 10 methanol/tetrahydrofuran m xture at anbi ent tenperature.
Scheme 1 1) SOC12 2) (Va) XII:WJ uoC,R'=H XIll: R = BOC, R' =
C(OQCH)2(PS) XIV: R=H R'=C(OQCH2)2(PS) XV:R''=(CH2)n,

W(CH)m COO-tBu, R'= (O Q(CH2)2(P8) -)m XVI: R =(CH2)a W(PCHZ)mCOC]\l,
R =C(OQ(CH2)2(PS) RBE7 11 xN -(CH2)n-W(CH2)m N' R ' C(O OOk ®S), PS
= Pol ystyrene gr Wang| resifge(Xl a) 15 14 March 2005 \O 0

PCT/ DKOL/ 00406 S ntﬁl on Melting points ‘ m ned on a
Bii chi B-540 appar§ ar ct 2d., _Mpss . spect¥a-we obt z#*ned on
Vi ' , Eﬁg‘bﬁsl (el nts. 5 e\nal yti cal
—éx APl 150EX i nstranment edui pped with
I mdzju LC-8A/SLC-1OA LC system The LC conditions (50

| onSpray source and
X 4.6 R®

5 wherein R'R°, Y, Y2, ¥*, X, W, m and n are as previously defined and R’OH is
hydroxyethy! or hydroxymethyl polystyrene, Wang resin or analogous polyethylene glycol
polystyrene resins; whereupon the compound of Formula I is isolated as the free base or a

pharmaceutically acceptable acid addition salt thereof.

10 The alkylation according to method 1) and 3) is conveniently performed in an inert organic
solvent such as a suitably boiling alcohol or ketone, preferably in the presence of an organic
or inorganic base (potassium carbonate, diisopropylethylamine or triethylamine) at reflux
temperature. Alternatively, the alkylation can be performed at a fixed temperature, which is
different from the boiling point, in one of the above-mentioned solvents or in dimethyl

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

preferably in the presence of a base.

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

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

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



mm YMC ODS-A with 5 mparticle size) were |linear gradient glyti 1t h

wat er/acetonitrile/trifluoroacetic acid (90:10:0.05) to 1% MbdcR Bt
vvater/aceélg(git%ﬁl;al e/trifluoroacetic acid (10:90:0.03) in 7 mn at 2 nm/mn.
Purity was Q&Y ned by integration of the Wtrace 10 (254THHI/004e
retention tinmes Rt are expressed in mnutes. Preparative LC M5 separation

-~ was performed on the sane instrument. Thd6LC conditions (50 X 20 nm YMC

ODS- A wi t h Th reduetipe lkiytion Sécbedinges feltoneay ardrAdi ga%‘o&eutﬂy@@adaﬁmterame
wat er/ acetonitrjle/trifluoroacetic acid (80:20:0.05) to _ o
wat er / acet GiRGds e paqtionr ¢iche ipsrfarned {5 WG sppe3y-gi owlingnofidedwtives of

b/ mn.  Fn | i <) F i1 - MS,.det ection. .15
TH R spoary I eREEk st BEhYE TVES vy Yl e A e B Rt 15
3”-*2 oR ? Bmhloaﬂlf ! (ejBRKyg@eg(O)/f déhlpliﬂg adagehnts blh«hrasfecgl. miie@@ﬁ:h&?rjal\lg)ﬁwﬂiinﬁdedfoﬂowed by

i met hyl sul f oxj.de : were used as solvents. . was used as,
i nternal’ r é‘fn"ﬁ’rc{éﬂ% éﬁ%%q‘iﬁ arpidg W@‘a‘l‘tg&‘i‘il plugninipe hydride ex alage.gkheggaatipnicaes.
The fol | owigng BbBESYINAL ﬁ?ﬁd f LBl G EME& S} ,
s=si ngl et ad:dougl et, tgj?r%l p eta,y&g)gla g? p%e&%':%bM?é = eoﬁt iél?aﬁ)dgs of
dd=doubl e dembilaiV/X2@mdepdepaoddhit mithbéd obvilgsdo b bheniguskiliet in thd art.r i pl et of
triplets, mr nultiplet, b=broad. NMR signals corresponding to acidic
protons are to sonme extent omtted. Content of water in «crystalline

conpounds Viks atliglRiofi Aeskdig tahdthdd SERLonddnidnR pefforntd aC@stifbd
chr omat ogr aph ,q@gi l'ica gglﬁléof ti})e.%’lese?gel n6gtp 48- 60 rresF? ASTI\%b\?/gesofJIs)%d.
, Wi

For i onl0 exeaqting hechitrogen angemphy witheVE dibeavifroggn raicey 81V ceasbeugmepared in an

SCX- col umm fr 25 Varj.an a Bon r) 0 k No.
550776, - pr st o eBeRL el d AR ARG EMEL ety IBRGH DRisalS:
sol ution ofmeHgdbyreol -9 ond (NRIF)ahPlhe (13e . e9RiON.
I nt er medi at es A.yrEAIO kyl ati ng rea’é%xsg!t 36114%?%0%%%56 Ng%g%ﬁéiz%gh@hm@ml@ﬁ

PCT/ DKOL/ 00406 19 1-(2-Chloroethyl)-3, 4-di hydroquinolin-2(111)-one A

[ ' [ . ,.. 609% | ] | ,0kl) and,di hyl
For ram de (160 GO e BSuhe’ pandlccbbifiie RS #h) keRhtnGnSipmiica by
sol uti ots otatdlydie Giyfnogeatiohnoldwipressure (< 3 atm.) in a Parr apparatus, or by using reducing

agents such as diborane or hydroboric derivatives as produced in situ from NaBH; in

trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or disthyl ether.
Starting materials of formula (VII) may be prepared by methods 1), 3), 7) and 8).

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

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

reagents such as e.g. dicyclohexyl carbodiimide.

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

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



2(111)-one (10.0 g) in dinethyl formam de (150 nmL). The r%ﬁ\'aér‘g% ér_};xture
was stirred at 5 roomtenperature for 60 mn foll owed by t'he § iP on of a
solution of 2-chloroethyl acetate (10.0 g) in dinethyl formm de ‘&50 L)
at a tenpa¥QPH?E2%bf 20 C. The resulting mixture was heat ETRKPHMESf or 2
% h, cooled and poured onto ice. The aqueous phase was extracted wth
ethyl acetate, and the conbi ned organic plases were washed with brine,
dried (MySIMF @BMSO)aeida ey .nAﬁacae?rotMncaﬂm@a@ﬁﬁdgﬁﬁ Hiffsdrbhdetd DYy
flash 10 chrg tograOJ)hy (?El silicagel  (eluent: ethyl acetat ell}ﬁgpt ane 1:6%g to

gi ve cr ud]? agid (pesuy e pespnd diyemifying hwildingibienk waszi(nllmdl)cedrber a(ﬂmmngﬂth
. ce s Py i o 111) /
et hanol at CopgEn s e BN Abed o Gl VAL RNty ot R B f”

room t enperlaviiy ecdmre diSadetaiittile ubingqo eadih YXVONAast HedreRctich vRMHOcarTdiGlic
resi due was l(%ﬂri fied bﬁ flash, chr_‘gmat ography on_ 15 silicagel (eluent: ethyl

acet at e/ hefF¥nester By tgugropesticnaci¢ dresits ithg third shwrsifigng hudding block of
talli 4 ' .di '
(100 ) For T etyad nodes B npiiate YREAE SRBINEShohlhobt b TRA0t YT 0"

m xt ur e wadhe gatberlylio abid6to thd ebiresperidihy dctie chidedile i wsingo thienyd othldriden apflow
nmet hane sul fonic acid,.chloride (2 nl)..I. t drofuran (25 nlL). The

m xture wad*FRIEEE & O@Wg@rﬂ%’t %’St"flﬁnﬁﬁhﬁ@afg oy %?realtﬁ'éntzwt%é%iaﬂﬂ’ée-ms
di ssol ved imhedfpmt 0 ] f ki did 4 el
chloride (4.9 9), Igﬁr?gu%thgﬁ?g%ﬁﬁﬁ %Oﬂran%(uta ulgéed]was g%lgtgg gc%dl% %Eﬁhgirﬂhg %m%
The ni xi@r ensikanol/istrahydto meromintineat ambigntt tempergtneous phase was extract ed
with ethyl acetate. The conbined organic phases were dried (MgSOH),
filtered and concentrated in vacuo. The residue was purified by flash

chr omat ogr aphymen silicagel (eluent: ethyl acetate/ heptane 1:1) to give the
25 product as a red oil (2.9 g).

1- ( 3- Br onopr opan- 1- yl ) - 3%%- di hydr oqui nol i n-2(111)-one A suspensi on of

sodi um hydride (6.8 g, 6P%in wineral oil) and dinethyl formamde (200 nl)

was kept at 20-25RC~foltewed by the tion of a solution of

3, 4-di hydr oqui nol i n 3§ i _in di met hYPI13%C%r mani de (180 nl).
The resulting m xture i

by the addition okr& sOhuEi O 1,

tmmmau%e or mn foll owed
ronopr opane (¥%2 g) in di met hyl
formam de (150 nlL) at a enperpture of 20-35 C. The resulting mxture was
stirred at 30 C for 20 mk®n andkrconcentrated in vacuo. The residue was

pour ed

XII: R"=BOC,R"=H

——®  XII: R"=BOC, R"= C(0)O(CH,),(PS)

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

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

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

5
RS R R? Y:i' "
= A\ ‘( , @
X N-=={CHpJn==-W —{CHa)m Y
" N/ __/ ' o A
ds J‘" (Xla)

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

15



14 March 2005 WO 01/ 96328 PCT/ DKOL/ 00406 20 onto i ce, anthﬂgrcﬁ(%ggus
phase was extracted with ethyl acetate. The conbi ned organi’c phases were
washed with brine, dried (MgSO4) and concentrated in vacuq. The crude

pr oduct OPU%# ed by flash chromatography on silicagel HE/REH0408; hy|
acetate/heptane 1:1) to give the product as a yellow oil (27 g). 5 The
fol | owi ng conpounds were prepared in a sil®|ar manner

1- ( 4- Br onplBxpeninienthl) Se@tidéndi hydr oqui nol i n-2(1H)-one from

3, 4-di hydroqui nolin-2(1H)-one and 1, 4-di bronobut ane 10

1- (5- Bromopent an- 1-yl ) - 3, 4-di hydroqui nol i n-2(1R)-one from

e e Aty L OBRRIA o st
‘Z’i 45):“ h)é d:‘) Gpitkaly ﬂif: bbtazt;n_damlllat_r%fl%z(mgl%\ﬁf}gioﬁ mtbnii:frﬁ]faclﬂf gﬁ?ﬁﬁg%{aﬁsﬁmeﬂt&
3, El- aih y%l r m&%‘%l% ﬂe%iv@rs nB%aa% °§-ﬂ§°tﬂ)§%ﬁ¥ és’éﬁﬁ%@HE)& gnstrument equipped with
2- (4- Br omolygdsinaylsotirde &dﬁﬂhﬁ&ﬂ{@%&ﬂ%ﬁ?ﬁ%}% @%#éngoﬂf‘e L¢ E8fBitions (50 X 4.6

3, 4-di hydroi soqui nolin- 1 (2H)-one a ronobut ane
1- ( 3- Br onopirmpAYICIODEYA 3vith- Hjvmwriiils sige)iwewe linedt Bidjend alatiod wéthc onpound

R e T e e T e
m). The rE®EOO:DIOBYIdTY il be2 WETmED Puas) %ak &t&ﬁi&df@ﬂﬂiﬁgn{a?oﬁﬁfﬂﬁw%&é ion

of a solution of nethane sulfonic acid chloride ( i
t et r ahy #} of 2itetrm). ABeyplentiqhibmes Re are exwessed tromauiiest Pop@ativeok.CA0Sstparation

filtered a ' uo. T | dye. wa LS50l Vv ' to
(250" ) o Poroied LB seRetAEHRieny e Sianiial R S 23t et S A Wil
resul ting iipth paichpsizd) Gidre Unf gtHatar elaflbh WithivdterZcBiontHR/AATNHARV@SiId
poured ontq brine, and the aqueous phase was extracted with ethyl acetate.

The conbi n&0-&:GdR) to Walsyaeetopsiride/ wifluetpacniysmid (9:95:0.08) iad minat 22.7 mL/min,
Fraction collection was performed by split-flow MS detection.
15 'HNMR spectra were recorded at 250.13 MHz on a Bruker AC 250 or at 500.13 MHz on 2
Bruker DRX 500. Deuterated chloroform (99.8% D) or dimethylsulfoxide (99.9% D) were

used as solvents. TMS was used as internal reference standard. Chemical shifts are

expressed as ppm values. The following abbreviations are used for multiplicity of NMR |
signals: s=singlet, d=doublet, =triplet, g=quartet, qv=quintet, h=heptet, dd=double doublet,

20  dt=double triplet, dg=double quartet, tt=triplet of triplets, m= multiplet, b=broad. NMR
signals corresponding to acidic protons are to some extent omitted. Content of water in
crystalline compounds was determined by Karl Fischer titration. For column
chromatography, silica gel of type Kieselgel 60, 40-60 mesh ASTM was used. For ion-
exchange chromatography, the following material was used: SCX-columns (1 g) from

25 Varian Mega Bond Elut®, Chrompack cat. No. 220776. Prior to use, the SCX-columns

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

30 Preparation of intermediates

A, Alkylating reagents



silicagel (eluent: ethyl acetate/heptane 1:2) to give the pr%r L‘c

yellow oil (2.7 .14 March 2005 WD 01/96328 PCT/ DKO1/ 00406 21

3- Chl oro- W %1,’91-3%% hydr o- | Hi sogui nol i n- 2- PCT/DK01/00406

- (3, 4-di hydro-1 Hisogui nolin-2-yl)propan-I -one A solution of
3-chl or opropanoyl chloride (10.5 g) in téPrahydrofuran (400 nL) was cool ed

down to 6 GC(2dlHlenethybys,tldehydetdininolin-29i Hposeo! uti on of _
3, 4-di hydrqg-1Hisoquinoline (10.0 g). The resulting m xture was stirred at
10 C for 33&%&@?@@@@9@%@}@@@&@& P dayminerglpill ond dirmiaylfermanmide (k09

bj ect ed t r I dy. I£1 cation
by Trash chidmaR EReRO- RNERDN MY s B RER iy PR i) ' O3
give the p¢€ldhumte (46.0x)dmtimethyd feneinidé (IGOgHL). The rédsaltingwhiRtire RaPairpdsatwer e
[ i m | nper ,1 .. )
gf %P;T‘Egb - sy e ot o %gaﬂgmeﬁ mh%%dﬁ%%&éﬁzjzlme ;;fzrc@iﬁroethyl acetate
, 4- di r afik ’ - .
4 Gl or o 3 R g RRR ke 5 00'C, 18 pospliipg miture
3, 4- di hydr was hedtebaflB0T8l foné Yahdcodladrandrpobredaméyice cHeoaguekas phase was extracted

4- Chl oro-1-¢.3, 4- di hydr o- gui nalin-1-vyl)butan-I|-on fr. i .

3, 4-di hydr S’thﬁ%‘ﬁﬂ R enaél_zdgﬁ%l C%?n@HF‘gP@Bﬁ'F&’E‘BW ekt Whshed ViR pingpdtieft i on of
sol i d suppVIES0,) MdVoiESHindicaIn PiBRATRS bidBe product was purified by flash

of 4- ni t r ophenyl oxycar bonyl oxyet hyl pol s en"A 2 L round bottom fl ask was

char ged0w elomathessphatomsiliqagthsingmte pthybRetigheddentnd Yo b aadeie(®i al | y

i 1 abl I . ) HA 0 N- et hyl - mmr phol i ne
(20 e, 1R T i S cr e are (508 AR @t B IraT on e
cool ed on mtoﬂy@ﬂlyga?s,b—dﬂﬂ@rdhuﬁﬁdlﬂhﬂlémﬁﬁ%heﬁhﬂﬂﬁi)ﬁl%%ﬁﬁtﬁ (25990/309¢lid n dry
di chl or onet hane 184 0 nL) was added during 5 mnutes. The m Xture was
stirred atMeHEapY) enseethage(260 midavas stimed at womyemperetire fardi6drkngf f and

washed wi t Badpyoefhé b LRIt 3N di3. YA allyas i)r erdeb%r' ﬁasﬂ%ﬁo%gtgﬁaﬁh@ on

15 silicagel (eluent: ethyl acetate/heptane 1:1) to give the corresponding alcohol as a red
crystalline compound (4.9 g). This alcoho! was dissolved in tetrahydrofuran (100 mI)
followed by the addition of trietylamine (8.2 mL). The resulting mixture was cooled to 5-6
°C followed By the addition of a solution of methane sulfonic acid chloride (2 mL) in
tetrahydrofuran (25 mL). The mixture was filiered and evaporated to dryness iz vacuo. The

20 residue was dissolved in dimethyl formamide (50 mL) followed by addition of lithium
chloride (4.9 g), and the resuiting mixture was heated at 70 °C for 5 min. The mixture was

concentrated in vacuo. The residue was purified by flash cllzirl\(arrg ag{)g\phy on
as a

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

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

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

1-(3-Bromopropan-1-y})-3,4-dihydroquinolin-2(1H)-one

A suspension of sodium hydride (6.8 g, 60% in mineral 0il) and dimethyl formamide (200

mL) was kept at 20-25 °C followed by the addition of a solution of 3,4-dihydroquinolin-
30 2(1H)-one (25.0 g) in dimethyl formamide (180 mL). The resulting mixture was stirred at

room temperature for 10 min followed by the addition of a solution of 1,3-dibromopropane
(172 g) in dimethyl formamide (150 mL) at a temperature of 20-35 °C. The resulting

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



30 vacuo (20 C, 72 h) to yield the title resin (79.6 Q). %Ibﬁfcﬁ|§06905 WO

01/ 96328 PCT/ DKO1/ 00406 22 Preparation of polynmer bound

7-chl or o- Sé]gwoerldln 4-yl)-1Hindole A 100 nmi round bottom fl ask was

char ged w¥¥ 58% r ophenyl oxycar bonyl oxyet hyl  pol yst yr en RGE/RKY/004063
mol ), 7-chloro-3-(1-tert-butoxycarbonyl pi peridin-4-yl)-1Hindole s (2.7 g,
8.1 mmol ), diisopropylethylamne (3.5 nL2020.2 muol),

4- di met hy| agioieg)shi dhdRiueb® fhats wis &iRkbid 3nth Gyt a@ét%t Tid Jnﬁlﬁﬁ&f%rgﬁnié5o
m.). The mxture was stirred at 90 C for 72 h.” After co ing to froom

t enper at ur & aﬂeﬁ@f’r@gﬂﬁhedmthfbﬂmed@ﬂ D88 Q) endveasicentratied 47 wicyo. Thermedoy |

(525 yedafRadinbin e AEEL R e R b i 1 2

fritte and Ial)tt@gﬂemﬁyroﬂﬂctjagﬁ%ﬂmoiil(z‘ll gg bottom The resin was then
treated for 20 mnutes with 60 m, of a 1:1 m xture of dichloronethane and
trifluorbacetic acid containing anl sole (2% ww and nethionine (0.2 %

o "o et on e (0
e o A RS B £l D, s

di chl or onet hane (25 nL), a 1:1 mxture of dichloronmethane:triethylamne (3
x 25 nL) and di chl or onet hane . 15 (3 Xx 25 m). The resin was dried in
vacuo (20 %l_%{ﬂ_ﬁj OpobpgngL- K. A-AlyiogwackRse( Id)raeg ). The fol | owi ng pol yrer

bound conpgwrHS ABERIrH I SRR
4- Chl oro- 3- (pI perl dﬁkgl g %H?n glaiém’ggdlb fitane
4- Fl uor®- 3- (pi peri di n-4- yI) 1H i ndol e 5-Chloro-3-(piperidin-4-yl)-1Hindole

5- Fl uor o- 31( eridin
6- Chl or o- 3—(@4%% 8tion of pol ymer bound

3- [ 4- (7- chlsepps ummgdlmécm i@lﬂ%&%@l%-zﬁﬁﬂoo@%’c%@c acid A 25 nL round

bottom fl ask was cHarged w th pdl yner bound 7-¢hl oro-3-(piperidin-4-yl)-
1Hindole (1.0 g, 0.98 nnnol) triethylamne (80.2 ni), tert-butyl

3- br onopr opi : o L Bg moxture was stirred at
80 C for 3-R—APEr—¢ rul

of f andiswashet3 mcﬁﬁycﬁé-wm ﬂtﬂéﬁkéﬂahﬁl%(ﬁﬁ)%né@nﬂh—dﬁiﬂm@ﬁﬂtane

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

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

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

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

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



30 dichloronmethane (3 x 10 nL). The resin was treated for I%iOMmglﬁbﬁ? with 8
mL of a 1:1 mxture of dichloronmethane and trifl uoroacetic acid containing
ani sol e ( and nethionine (0.2 % ww (Caution: of
carbon di g‘@%‘;@%he resin was filtered off and washed w't %/08%6

di chl oronet hane (10 nlL), a 1:1 m xture of_14 March 2005 WO 01/ 96328

PCT/ DKO1/ 00406 23 dichl oronethane:triet ﬂ}/l amne (3 x 10 nL) and dry

di chl oroneﬁH&dem(-B(SﬂIﬁhydﬂ) IHTmmmm:ﬂmFQ—mepah-ﬂeﬂel n vacuo (20 C, 20 h) to

Y epared i A st ot gionmbhioy! chloride (1318 R otiran (400 AL ws cooted ©

3-[4-(4- Chldewa b WC@H&W@&N#%'aﬁ&'ﬁbﬂbPa So1tid D6 ODL A& H soquinoline (10.0
3-[4-(4-Fluoro-1 Hindol - pi peridin- 1-yl' ] propioni'c acl

4- (5-Fl @brﬂelrwmtmmml? M)qs |splarcd eh H-C @i‘ P@[mp,l foltdired awed @bncentrated iz vacuo.

6-Ch d
 3ChBe Bl o ok Bt Rt 1B Db e ob ey

(4-Fl miﬁcdtﬂdnlusrqmsh3hﬁbiﬁamg@@uydinm1ﬂeagé1](au&mr b6 pa“cbﬁtemepmm 1) to give
(5-Chloro-1 Hindol - Eerldln 1-ylJbutyric acid

4-
4-

4-

4-

4- (5-Fl ﬂ&woqiqqiaméplogﬂwpph @eldin-1-yl Jbutyric acid 15
4-(7-Chloro-1 Hindol -3-yl)piperidin-1-yl]butyric acid

4- (4-Chl oro-1 Hindol -3-yl)pi peridin-1-yl] pentanoic acid
4-
4-
4-
4-
4-
4-

(5- FI The folloving dopdunds Wardstepatedinla sthilaehiaang ¢ aci d
(7 ChI oro-1 Hindol -3-yl)piperidin-1-yl]pentanoic acid 20
(4 91 uor o- | H-i ndol - 3-yl ) pi per| di n-1- yI ] hexanoi ¢ acid

; fnl2- xR ¢ acid

ic acid
(6 ChﬁonDB mdahyddouﬁ&sydlmmlpﬁrandlﬂbrbmybﬂobmmOhlonae| d

3-
3-
4-[
4-[
4-[
4-[
4-[
5-1
5-
5-
6- [
6-[
6-[
6-[

4—Chloro-1-(3,4-djhydro-lH—isoquin_olin—Z-yl)butan-l-one
15 from 3,4-dihydro-1H-isoquinoline and 4-chlorobutanoyl chloride

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

20

Preparation of solid supported intermediates

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

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

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



25 6-[4-(7-Chl oro-1 Hindol -3-yl)piperidin-I-yl]hexanoic acliél%grcﬁa%g\t i on of

the conpounds of the invention Exanple 1 30 la, 5

Fl uor o- 3- yJ - [ 2- ((2- ox0- 3, 4- di hydr o- 2H qui nol i n-1 yl) et hyl pi |.din-4
ylI) -1 Hi n%‘i’hﬁgéﬁzfﬁr ochl oride A m xture of P%e[rfﬂ’gdl‘%‘mﬁ
5-fluoro-3-(piperidin-4-yl)-1Hindole (0.3 g), 1-(2-chloroethyl)-3, 4-

di hydroqui nol i n-2(1H)-one (0.41 g) and tP2ethyl anine (0.75 g) in di methyl

for mani de (BcpidatidarafipoRRidy DAGhD1cHGERS-(FEdiBKAL/A40mddke M) and but anone
(10 nmL) was boiled under reflux for 6 h. The m xture™WaS concentrated in

vacuo, and the residue was purified by flash chromatography on silicagel

product, il ch v ag Pae 8 phe e PR Rk o B oo

\ﬂil te crys tpalysmml ewrg,o@gmnga),cmctgc)rg-3301yewingim;(cmﬁ@lgﬁy)aﬁg%.zgga%%mﬁdbmll11 |
S (3834 §isine: 3%11@%6@@?%3% el &gy mipyine o)
¢

511); 7.50 (68.g, 4idhol) 2hQ d8PditRERR B markide SOHLQ‘r?ggé frrixthrelas ﬁ%{geﬁfa@o 3@%%

(M), 174." The fol | ow ng "conpodnds were prep In a simlar manner
| b, 72 h. After cooling to room temperature, the resin was filtered off and washed with dry

o e R S Bl b
-(3-b - - i ' ' k= = g

(DVeo-dg) - AR T nbsir v o 3R 6 ol Gyt R el Koo vy

6.90 (t 10 1fjdnctiont i the(t®itofdihe YesBOw4stthenltdated for 30 mhindk@s with 60MAL offa #3- 7. 50

111); 7.90 (d,.111); 11.05 (s, 111). M5.mz: 406 (MH+), 188. le,
z(sfn Fl uor 2) 3-@%“51912 qlgé?%?l@‘?thﬂﬁiaﬁ gﬁﬂ}mmzca’m i péntzunng)qguﬁoﬁ{zﬁ w/wbagbr i din-4

[ }-1H i ehl.ofhde: - - j bdi-d- vl - i ndol e
Tt 20 (4- brtacnBk (0,990, )it s IERBE AR I selrd RS ol bl
(DVBO- d6) : of e&rbed ditdidein Th2Iregin whs Tifterkd S5 fodh wdhdd with dry dichloromethane (25

mL), a 1:1 mixture of dichloromethane:triethylamine (3 x 25 mL) and dry dichloromethane

15 (3 x 25 mL). The resin was dried in vacuo {20 °C, 20 h) to yield the title resin (3.8 g).

The following polymer bound compounds were prepared in a similar manner

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

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

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

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



2.05 (d, 211); 2.10-2.25 (m 2H); 2.90-3.15 (711); 3.40- qgﬁ 0651
6.90 (t, 111): 7.20 (s, 111): 7.30 (d, 111): 7.30-7.40 (m Eb 40-7.55

(m 2H); 7.90 (d, 111); 10.75 (broads, 1H); 11.05 (s, r‘) NS mz. 420
(M) . 2598 Héﬂ%sz 2a, 5 Fluoro-3-{I-f3-(2-0x0-3, 4 di hydPETIEY I8 i n- 1
yl)propan-1 yl | piperidin-4 yl)-1H |ndole hydrochl oride 30 A m xture of

5-f| uoro- 3- (pi peridin-4-yl)-1Hindole (523 1-(3- brom)propan 1-yl)-3, 4-

di hydr oqui rifdtilerog{ethibhp: 14rhing (Y% 1WNELY m&m&@h >&170 Blﬁg)'me%sm
di met hyl formam de (40 nL) was heated at 100 C for 2% The ni xture was

cool ed, fi |Wasrdsigddmuaeior(deRE 20 do yiald thaditle restin€l.¢ ghi due was purified by
flash chromat ography on silicagel (eluent: ethyl 14 March 2005 WO 01/ 96328
PCT/ DKO1/ 00406 25 acetate foll owed by ethyl acetate/ethanol 90:10) to give

t he productTirSoHswiolndboutPeoknhunds W préfar@l G QERRIGndrkheS 9 Of free

base) was i sol ated as the hydrochloride salt from tetrahydrofaran as a
white crystalline compound (1.5 g). M 210-212 C. 1H NVR (DVBO- d6):

2.00-2. 20 95-3. 10 311
3.10- 3. 20 (m‘]”g‘ll-ﬁ%m" %ggﬁ&‘?lc? %;Qﬂ??d”iqééjp(?ﬁ&%i‘?a 6. 90 (t,(rlnll); )7.05 (t,
111); 7. 15-3743@-Floprod1Mindol-33Q)pipedidin-Mylfptdpionidad® (d, 111); 10.55 (broads,

111); 11.0 S H) . The foll owi ng conpounds were
pr epar ed ﬁé‘@.ﬁw@rlﬁﬂmﬁﬁ sﬂhﬂ%ldns}eﬂ]@mpéﬁrecwd[5 (2-oxo-3 4-dih

dr o- 2H gui | %l@]er i ndol e, hydrochl oride
from5-fl _ugﬂgl %pﬁo%)%rggﬁm} X/I%]iﬂ lﬂp?oﬁorg%m{% br onopent an- 1-yl ) - 3, 4-
di hydr otui nol i n-2(1H) - one. M 199- 200 C "H NWR (DIVISOdG) 1.30-1.40 (m
21-1): 1. 0-.1. 80 211); 2.05-2.15 (m 4H); 2.55 (t,
oH): 2.85 (41'[4"(2‘F§h1£’§) éé%@l%- IgpipsH Yl]bﬁbwaeﬁi oH): 3.90 (t, 211): 6.90
(t, 1H); t ( (m 3H): 7.30-7.35 (m
11-1): 7. 500?@Flub@1%%%&3bﬂ%’aﬂé‘ éﬂﬁ ﬁ])b@%% g@ 1H). M miz: 434
(MVHH) . 4-[4-(5-Chloro- IH—mdoI—3—yl)p1pendm I-yllbutyric acid
4-[4-(5-Fluoro-1H-indol-3-yl)piperidin-1-ylbutyric acid

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

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

Preparation of the compounds of the invention

Example 1

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




2c, 5-Chloro-3-(l-f3-(2-0x0-3, 4-di hydro-2Hguinolin-I- 2)
| Jpi peridin-4. [)-1H 20 indole, hydrochloride from 14 Wan 2005

5-chl oro- i di n-4-yl)-1Hindol e and 1-(3-bronopropa

di hydr oqu?vré{%llgro?g%(lB) one. Mp 142-146 C. 111 NWR ( DVBO- dar}&ﬁ’é}g@“’% (m
6H); 2.60 (t, 211); 2.90 (t, 2H); 2.95-3.15 (3H); 315320(m 21-1);

3.55 (d, 2H); 3.95 (t, 2H); 7.00- 7.10 (Aft 211); 7.20-7.30 (m 4H); 7.35
(d, 111); mMm)znfidptahbhe (IDJmB})wéi)‘b@Rd Lmdarhi):ﬂwa.gar f‘ihd Tse m2 1ﬁ5rg1\azésl) c_onb@iﬁuﬁiea: 422
(MLH+), 188. 2d, 5-Chlorp-3 4- (2- 0x0-3, 4-di ro-2Hguinolin-| -

| ) but an-1 - H%ﬁ“ﬁeﬁqd%ﬁf%ld“ie}“@m‘mﬁﬁ@w Hashaemainggpingen sifiagel (cluent: ethyl

5- chl 3
i hycr oqui not oAy o R3OS P ETC p i RRE T v et e
211); 1. 7bydroghlotids sﬂﬂ—ﬁ:omlcé]ﬁn@a&lﬁwbm ceydthlline 2ofmpoifrid, (04 1), HZNBAR (t, 2H);

2,95:3. 15 w}\{%@ 500245 m, 4% 2isptt, B0 & Dep B85 b n Bh) 34055500
( br oad s, 13 70 - 4.5 (t1370);-6. %ﬁtgir%) 763G, (3t 15340 §§? ﬁ?(.)iﬂﬁ(dy@{),

01/ 96328 PCT DKOL 604 6 26  2e, S 3-TI' 21 55(2-"ox0-

dr 0- 2H- qui ABPS Kbrpag k) ol &85 (s, LH)pMSenizi392 @MHH), -IUFH- i ndol e, hydrochl ori de
from5-chloro-3-(piperidin-4-yl)-1Hindole and 1-(5-bronopentan-1-yl)-3, 4-
di ydroqui nolin-2(1H)-one. M 206-209 C. I|H NWVR (DVSO-d6): 1.30-1.40 (m
2H) ;5 1. 5SThd félfowifiy cethibountls Herd pParedin #¢inilai ménfie- 2. 15 (m 411); 2.55 (t,
211); 2.85 (t, 2H); 2.95- 3.10 (m 411); 3.10-3.25 (m 11-1); 3.55 (d,
211); 3%0 (t, 211); 7.00 (t, 11-1); 7.05 (d, 111); 7.15 (d 1H)

1128 57( go A : Jf)dzhydmiﬂgrfwajhw 2yl propn YT Rer Stin A 1

7- Chl or o- 31rldoid_}6xc(lateoxo 3, 4-di hydro 2H qui noI in-1 yl )butan-1- |jpiperidin-4
yl }-1H indole ydrochlorldefro chl or o- 3- (pi peri di 1H i ndol e

and 1- (4- biGHbbERaRe--(Rip§iding- %lﬁ%éﬁ%@nﬂéf(ﬁrhr@@mpﬁhbﬂ)k%@53 254 C. 1H
NVR ( DVBO- Hﬁﬁzdro}soﬁﬁm%hﬁﬁ(ﬁm- fe- BONMR (DMSO-dg): 1.90-2.15 (m, 6H); 2.95-3.15 (m, 7H);
15 3.55-3.60 (m, 6H); 6.90 (t, 1ED; 7.20 (s, 1H); 7.30 (d, LE); 7.30-7.40 (m, 4H); 7.45-7.50 (m,
1H); 7.90 (d, 1H); 11.05 (s, LH). MS m/z: 406 (MEL), 188.

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

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

25

Example 2

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

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

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



1.75-1. 85 2H): 2.05-2.25 (in, 4H); 2.55 (t, 2 2.90
2.95-3. 15 Enmq 5E)|) 3.55 (d, 1(5I gH);Hé. 95 (t,(211);H)6 95- 71(65“4?’%ﬁ9993

7.15-7.30 ; 7 70 (d, 1H): 10.60 (broad s, 1H); 11.30 1H) .
mz: 436 953 PCT/D 01/00406

5- Fl uor o- fI-f4 (3 oxo 3, 4-di hydr o- 2H 1, 4- benzoxazi n- 4- I)butan-l vyl
pi peri din- 4 yl }-1H i ndol e, hydrochl orldé‘l 20 from
5-fl uor o- Saéqziatpémlﬂdiwﬁ-w c}th?l abls’tate?‘éiﬂdx@l amao) to give the product as anorange 0il (9 1 %2 C

4-(4- bro%g& di hydro-2H 1, 4- benzoxazi n-3(41 -one.

| H NVR ( )“»L'OIQPBW&l(%g eﬁﬁe?base) wasrisolated s therfydpohioridecolt ﬁomo (rn 4H) ;
2,903, 19 i3 a5R okl cPihit Buplga 18 iy Ref514 342 L il
7.30-7. 40 (da) 2065220 (fa, 30, 8,6011, RET); 2.00 452K R205d3.80 (i BED); Bl1 0520 $m, J81);. M5

Ol o S Y, 2033 B3 20 60R o EDT5 (Tl TS B30 B A0 e, 1)

IJplper|d|r75®rd1 h bsis F lcor f
5-chl oro- 3- (pl(pgr%l n- 4[{91%18’31_'_%&2@2 (QA@MS%‘dIO(SM_I—)'

4 (4 br onobut an- 1-yl) -3, 4 d| hydr o- 2H 1, 4- benzoxazi n-3(4H) - one. M 222-224
C. '"H NWR de): 1.60- 21) -1.85 30 (m 2H); 2.05-2.15
(m 4H); ﬁg%/%gbﬂ%&%ﬁ?m%‘i‘f) “?rég%e? & aégla(”c"ef 21-1); 4.65 (s, 2H);
7.00-7.10 (m 411): 7.20 (s, 1H): 7.25 (d 1H): 7.40 (d, 11-1); 7.75 (s,
1H); 10.30 (broad s, 1H); 11.15 (s, 1H). MS mlz: 438 (MH), 291, 204. 14
Mar ch 28052 ﬂi@%ﬁzg (e ¥ alily dpEL HBKEAGI DR A0D p&an-B-yl [ viperidin-4-yl }- 1 H-

Fl uor o- 3- f%nafgefh O% -di h dro-2H quinolin-I- Z)propan-l- 1J-3 6-dih

dro- 2H i ndol e, oxalate 5 A m xture of

5-fl uor o- 3ﬁ©ﬁ1 ﬁﬂdoﬂmyﬁmpatamwy@mfﬁidwe)an&&k(snﬂ&hap&ﬁaxplgl) fad potassium

carbonat e éﬁwﬁ@g I n but anone heated until reflux tenperature
quing

fol | oned b#t Hnt3 bﬁ) gne. Mp 199-203 ° HNMR(DMSO—dﬁ) 1.30-1.40 (m, 2H),
1- ( 3- br onopr. | ;
( 55 ). iSSPy (o ﬁr?g 7 LW AN a8 T Gh D 233 ¢ e Phe %ﬁ)u P ed
and conisenBrl8t(ad SHy 3.55 (d 2H); 3.90 {t, 2H); 6.90 (t, 1H}; 7.00 (t, 1H); 7.15 (d, 1H); 7.20-7.30
(m, 3H); 7.30-7.35 (m, 1H); 7.50 (d, 1H); 12.20 (broad s, 1H); 11.05 (s, 1H). MS m/z: 434
(MH+).

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

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

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

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

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

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

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




vacuo (7.7 g). The residue was purified by flash chromatogl h%[é
silicagel (eluent: ethyl 10 acetate/triethylam ne 100:5) to g| ve |(1)e crude

product, which was crystallized from tetrahydrofuran/ethyl acetate. The
title confRUNPHHES i sol ated as the oxalate salt from PCT/DK01/00406

acetone/tetrahydrofuran as a yell'owi sh crystalline conpound (1.7 g). M
203-206 C. "11 NWR (DMSO-d6): 1.95-2.054m 2H); 2.55 (t, 2H); 2.75 (s,

211); 2. 852¢15-Cliyo-B{ILE- (Z—oxoZBﬂ)ﬂvdzhﬂrﬁﬁH(@un&ﬂiﬂ-)-,yl)ﬁeiﬁ@n—(l%}l]p%n@l)n-%‘%lﬂﬁff(t
2H); 6.05 (s, ,1H); 05 (m 211); 7.15-7.30 (m 3 H: 15 7.35-7.45 (m
1H): 7. 50-%&;@%@41 50 (s, 1H). MS miz: 404 (M#+), 218. The
foll oW Ny GREP ' asdmﬁ‘l

5- FI uorogs fl-?lﬂ%ﬂ%g \3% Hgflﬁ]g??ﬁg’r%ﬂjﬁ qui o -b-ﬁ- B%l%gl?gn)?zi -3 6-dih
dro- 2H 20 diydratiumoling2() H)-ene. mdp[z%-zngarr:dm\]maammm) 1.30-1.40 (m, 2H);

o 2'4“8(&8%36&3 o4 o 28 0B D 03 45 s 82 CopDss o2 29%
DVBSO- d6 5 2 2 11
852 o5 §”*°5@ﬂ Ve mﬁ@“{?ﬁ 3§ FNALR0 7R M0 ity 7o AR .15, )
3.90-4.00 @11@11520-76301@,@1),134@)@ 161)98.73 (ﬂammlmﬂmmﬁaaﬂom IHs; 1H).20 25

7.30 (i 7.55-7.65 21-1): 10.70 (broads, 1
11. 50“(2 ﬁ%%&*&@@ﬁ%@% 231. (m ) (broads, 11

3c, 5-Fluoro-3-f1-f5-(2- oxo 3, 4- d| hydro 2H quinolin-1- |)pentar:-1- 11-3
6-di h dro- 2H r|d|n4 -1 H-indole, oxalate 30 from
5-f | uor § 32£3-6 @rq?ré'cﬁ Wriéidrhydrwﬂﬁﬂmdlmy@b@ml -Ylpiperidin-4-yl}-1H-

1- (5-brono B o)é? 4- di hydr oqui nol i n-2(11 O one. M 205-207 C. 1H NWMR
(DVBO- d6) : M; 1.55 (t, 211); 1.75 (t, 2H); 2.55 (t, 2H); 2.75
(s, 21T); Zofib7-chlor@3-(biperidinld-yl)i1H- ﬂﬁb)aana K@mogﬁﬂam ﬁ)gq-( s, 14 March

2005 WD 01/,96328PCT/ DKOl/ 00406 28 2 6. 95-7. 05

(m 211); 7 d{‘t&l,umpl@) (1i)-ope. MB@5% %‘PI)IH (DI;?SQsdc()ni g5111)65|?1,2<1,L?,§I);7. 60

(m 210)| Syt i, gt e k348, SR, s 5.5

1 pi per 15di BE0:-3.95 (1251); 6.95-7.05 (m, 2H); 7.15-7.30 (m, 5H); 7.70 (d, 1H); 10.60 (broad s, 1ED);
11.30 (s, 1H). MS m/z: 436 (ME-+), 289.

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

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

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




i ndol e, hydrochl oride A m xture of
- 5-fluoro-3-{I-[4-(2-o0xo0-3, 4-di hydr o- 2H qui nol i n- 1- yI)butaanwalichgO%

di hydr o- 2 4-yl}-IHindole (3.5 g), ethanol (100 acid
(100 ni) S?‘EH%&% atinum oxide (0.4 g) was shaken under W@?ﬁo%
The m xture was filtered, evaporated in vacuo to about a 100 nmi, which
subsequently was poured onto ice and added aqueous ammonia to baS| c pH
The aqueoudiysimple3was extracted with ethyl acetate, and the conbined
organi ¢ phases were washed with brine, dried (MJSO), and concentrated in
vacuo. The residue was purlfled by flash chromat ography on silicagel

(el uent: e@ayB—lea'ﬁoréQﬁﬁ Z»B:koe.’?ﬁ)di \ Indin-1-9DBohln . U S2RC
(2.0 g). The €_conpound ed 3 yotochtc S om
et hyI acet &K@iﬁﬁ}vﬁﬂ-ﬂm&if}é&v&hﬁd i ne corrpound (2.09). M 212-213 C. 1H

s (1 oty el SRt B, dtiaro Ry iin-d T ke (3 &) shd potushon (1
211); 6. 90 chibondit (8.2 §% 1 b@hdnk (zsiﬁhL) %aﬂﬁea%ed?'&t%l %ﬂlﬂt‘fcmp%gﬁ% Fou%%fg %}r’gﬁ) ?

7.50 (d, 1H) 10. 55 road s,
273, 202. Bddifignefs ér@nmrmblwl)r%éﬁghyd@qmo@m-%wbm(g Mg )dnfbutanone (50

dr o- 2H d | H: | te A
suspenst on P ThifestE AR e WA Yayet Bl R oty Hispred uid forenBiiny i ©
for mani de (6&io (M) gWake keaidine atas §ﬁnﬂéd by fladhl viBatByrap iy eorfél HbdgePlenitht: 2thyl

solution of 5-flyoro-3-{1-

3, 4- di hifd aceiﬁeéfﬁﬂh}sllﬂmmell({ﬂ 5)5'%) 8B’§ﬁhq01}lﬂ? pioduet; which avay ciystellizeddoire (4. 9 g)

in di meth

| D Lot AR k). T SR T o WS L 00

o de (2, Soummcdiynot boytonts oo | o 0206 C1ET C
e resu

aqueous phMﬁi{éﬂGﬁtgédz i o %Hh?lﬁa{éémi%ﬁ &maHf fﬁ%@rﬁﬁhédS (b2&8ni ¢

e e BT Ml A AR SO A e

fl ash cHr ofedohtaphyl i) 750+7.6aGe) 2He N 1S0Ys, 1BHHYIS m/z: 404 (MH+), 218.
The following compounds were prepared in a similar manner

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

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

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




acet ate/ heptane/triethyl am ne 50:50:5) to give the productmﬁ‘,ﬂ%ﬂ sgp@nge oi |
(2.4 g). The title conpound was isolated as the oxal ate sal rom-acet one

as a whit I|ne conpound 0.6 188-189 C. 1H dé
1.85-2.05%@%/%} 2. 10m()d 2H);( 2.53)(t!\/p5 2H): 2.90 (?quﬁf“(‘%& 3) 05
(m 3H); 3.10 (t, 2H); 3.50 (d, 211); 3.75 (s, 3H); 3.95 (t, 2H):
6.95-7.05 (m 2H); 7.15-7.30 (m 4H); 7.38-7.45 (m 2H). M5 mlz: 420 (NMH+),
188. The f AH)OAL, EHpEOLGS 1K 6695070 an£2tl); .18 (8, 1T, aaonmmeﬁ,z}i) %1a0-

STt er ot B D 15 00 6 S R MO b (it sds. )P e

5-fluoro-3-{1-[4-(2-0x0-3, 4-di hydro- 2H qui nol i n-1-yl ) but an-1-yl ] pi peridin-4
-yl}-I'H indole and nmethyl iodide. M 177-179 C. 1H NWMR (DVSO d6):
1.55-1.65 (Eﬁanmlly:fi 1.75- 1.85 (m 211); 2.00-2.15 (m 411); 2.55 (t, 2H);
290(t 95-3.15 (m 5H); 3.55 (d, 211); 15 3.75 (s, 3H); 3.95 (t,
955705(m211)715(d 1M720730(m3|—|) 7.35-7.45 (m

111) 7 554(6,1?1&&%,3—
5c, 1- (But an- =
yl ) but an- Jlﬂffoies’ly@mbﬂor‘iﬁdro 24t pyr| din-4 yI )-I H-i ndol ¢ e, oxalate 20 from

o2t pyri dt B S L R  rR b b A e

( DVBO- d6) : dim@o QH;pyridih-4- 34 }-2B=ikd10 (:( ), %Eﬂanoﬂﬂ@@n%)) Geéeﬁ@hcla 100 mi. §1§I 1. 80
(m 41%; 2.55 (t, .211) (s, 2H); 0 (t, 211

(s, . 2H) 10 3 pitinpm oxjde(0: )i 8 & sélﬁkenznyler Hatnsfog d6 hoFhe m@ctm@ v fltrad,
?' gg ; (7)3 %%P‘%é%a in 1%%3!(?/&0( Qu E&E}O %&/&gch 555‘%%%%@%2}33081%011?0 1cg hd %&ded

S- Fl uor o- 3-a@ﬂeoﬁlsamaaoﬁ1ﬂjow@ibgﬂ fthe a@Eeusfhdse was ¥tackdowkePEBpPaethte, and the

yI]plperldln }- 30 IHindole, oxalate A m xture of

5-f1 uor o- 3¢ ?‘EPH’@ OEganicphasas. VY[EHE i Mfgb@leg ﬂﬂe%@ﬂgﬁ%eﬂ(dmcmﬂed in
heat oo’ unt 110 PF i P vas PERELY et b BBinty afb Rtk i 1) on-of
3- chl or & | -a¢@até¢Adethyldmineg ]}00149 id/givehhe2€Hide MO (D6 32.8he 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 (1, ZH) 2.85 (1, 2H); 2.95-3.15 (m, SH); 3.55 (d, 2H); 3.95 (t, 2H); 6.90 (t, 1H);
7.00 (&, 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 m/z: 420 (MH-), 273, 202.

Example 5

Sa, 3-Fluoro-1-methyl-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-ylipiperidin-
25 4-yl}-1H-indole, oxalate

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

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

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



PCT/ DKA / 00406 30 isoquinolin-2-yl)propan-1-one (3.5 @) (60
m.). The m'xture was boiled under reflux for 30 h foll owe lg]ﬁé&ﬁgg&iddltlon
of an addj am)unt of 3-chloro-I-(3, 4-di hydro-

1H i soqui WO(M) %632 I)propan | -one (2.0 g) and triethylam né’CEfﬂ"%’”P&“)"G. n
tetrahydrofuran(50 nL). The resulting m xture was boiled under reflux for
an additional 12 h. The mixture was 5 codPed, filtered and concentrated in
vacuo. The cruds ipetdctas Piifidd 0a4K chioamly ARRIIRAEA E’Bﬁ el | cagel
(eluent: ethyl acetate/ethanol/triethyl ar%r%gszloo 4: g F( & |3eythe crude
product . TR EtpherRiapyFstuAeming §01504) 4o give the prdducd xsadtracorangtamﬂ (%4 giThe titlone

195 ?2', ' Soafbaieas i E8AR M plll g iy ol Witegipgiine i~ )

2.90-3.10 (0% g;amp:lwlswctle(DMsﬁﬁd 18:?-32]0)5 (rnlﬂ}ig ﬁog 2H312135
(s, 1. 2011 500 Q. 811;) 6. 85- 6. 95 111) HS 7.30-
7.40 (m® 1 519 2.0 G2 %29151& 5(%131633(1@(2 35%1 D 32965, 8 |éi+95(t.2§31); The

follow ng g r

7- Chl or o- 3 I-[3 ?%V%ﬁdﬁhﬁg?%@%@s)?é?n@o%@n@ é’o@xoprg\@n J188

| Jpi peridin-4- IL -1Hindole, hydrochloride from

7-chl or o- 3; ri.di n-4- 1H-i ndol e, and

3- br ono- | - ?ggﬁﬁﬁﬁ P?}nPMdéB‘@EﬁPFGP‘?IﬁdElaWIﬁ?@WI -one. 1H NVR ( DVBO- d6) :
2.05-2.25 (m 4H) 2.80 (t, 0.811); 2.95 (t, 1.2H); 3.00-3.20 (m 511);
3.30-3.45 gm 211); 3.55-3.65 (m 211); 3.65-3.75 (m 211); 4.65 (s,
1.211) ;10203M, 57-311(050 Ienm3 {17 [@02{)1:@-3 Yidihydrd-2EBqiindlin-( ) bbias)l -y oip@idic,
111); 10. 79 ad l (s, 111). Ms nmiz: 422 (M#), 247. 6c,
S- Chl oro-3 H qui nol i n-1-yl) - 4- oxobut an-1

yl Jpi peri d&ﬂnﬂﬁ-ﬂht)rol’ﬁ' 14 Qﬂoﬁo-SW Gral. . 4 a
5-chl or o- 3- ( pi peri di n- 4-[m STHT ndo?e a%ghgﬁgi;]]ﬁgfﬁg)_bufan1Z1]B%)endm4y1} A
di hydr o- 2Hr@glwnunmethy1yp¢:@atbdp-lmdﬁe °Cl\}ﬂilﬂm1![JBMSO—da)115Nl\lFGS((WBB)ﬁBYS—

511); 3. 55100 72 035 s peps 200 s > A Gl 45 !

7.75 (si5 1335, 15@245 .96 Ipr, 0B, ©95-21d5, (1l 2HY; 7. (55¢d, 13;)7.20M830 rqﬁlzsﬁﬂa@sc%b‘km
303. 30 14 Nhrch
1H); 7.55 (d, 1H); 11.40 (broad s, 1H). MS m/z: 434 (MH+).

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

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

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

Example 6

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

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

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

reflux temperature followed by the addition of a solution of 3-chloro-1-(3,4-dihydro-1H-
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Fl uoro-3-{1-{4-(3, 4- d| hydr o-| H i soqui nol i n-2- Z)-4-oxobut an-1-
|jp|per|d|n4 éisl indole 5 A m xture of

5-f | uor o- ¥Q % din-4-yl)-1Hindole (3.0 g), butanone (ZF§F/H01/00406
tetrahydrofinan (200 nL), nethanol (30 mL), potassiumiodide (11.4 g) and
triethylamne (7.6 nm) was heated until 3|0eflux tenperature foll owed by the

addi tion Ofisoguﬁ:(éhﬂiz- Npr8partti-one (3. 5 g)in but:TIsollole (60 l_nﬁ The TJinﬁur%waﬁ boﬂedb & one

chloro-I - dlhgdro 1H i soqui nol -2 ut'an one
(50 m). Tﬁ@ﬂanﬁox Quhefou@s'ﬂbby thecdditide of s hdditioria rmBui, ofBrdhﬂtﬁbdeKStﬂaﬂ]hadmd:-

concentr at 0 e re due 0 .wa |f|ed y. flash c ogr

on sili cagg(f{ i(gg‘ﬂ%@%#“"zéﬁi’\lﬁpa& > é’/ @ﬁ‘}aﬁ’g? W"f“@fel'@ ﬁ t%f’glyglr%“aflég@ ve
the crude pilodWhé restit@gimikhee mmwa%uasreﬂhﬁ %%%d%n&ﬂ% 1I Fxﬁenﬁﬁﬁﬁe ¥ho

ethyl acetate as_a white crystalline conpound (0.9 Q). - 148 C 111

NVR ( DVSO- §eyled.ffiltered andoeqneentrater in vacupo T. ewlctwmwa@m;u;ﬁecl ﬁﬂaﬂl 95 (m 211);

(i 0! o . crogtogitivon ke Gyalie SudPal e eddginnyinie’ i shve "

(s, 0.811) erdePvodichThertitlekbiypourd ¥as BoRed(anthddshlate salt E&n@l@etoﬂe]eﬂs)a white
7.30-7.35 10. 8 202. Exa e 8 20 8,

11 111). M5 m z:, 420 ( MHH) ,
& v St domimpingt k.35 &) M 20300 a1 ERRMIE BOMBCAa0 10566 5 2.05-

| Jpi idi | I .
52F) Do o IS, E) .80 E B8R 00 1 KOELL00:3.10 (m, S 3.30 (1 20 3,55, 0.
tri et hyloanBiie (¢2; m(mszmgamd (8)OtSH); 6854695 (erIpdE A7 5 @i, Ismaemoy the

2 Chl or o- 1 7¢D GEdE 0B (LD BH0S 6ol F MS prpARGMELRBL (15, 2 g) i n

but anone 25 (80 nlL). The m xture was boiled under reflux for 6 h. The
resulting mxture was filtered and concentrated in vacuo. The residue was
purified byh¢felliwinogcomnowyl apdgreparedin 4 simjlet matimdruent : et hyl
acetate/ethanol/triethylam ne 100:4:4) to give the crude product. The title
conmpound was isolated as the free base fromacetone as a white crystalline

165 1. 7. Chramroy g IS S s onbp P EABPRA
211); 2. GSM@ 2.80-3.00 (m 3.211);
from 7-chloro-3-(piperidin-4-yl)-1H-indole and 3-bromo-1-(3,4-dihydro-1H-isoquinolin-2-
yhpropan-1-one. "H NMR (DMSO-dg): 2.05-2.25 (in, 4H); 2.80 (1, 0.8ED); 2.95 (t, 1.2H);
3.00-3.20 (m, 5H); 3.30-3.45 (i, 2H); 3.55-3.65 (m, 2H); 3.65-3.75 (m, 2H); 4.65 (s, 1.2H);
26 4.75 (s, 0.8H); 7.00 (t, 1H); 7.15-7.25 {m, 6H); 7.70 (d, 1H); 10.70 (broad s, 1H);11.30 (s,
1H). MS m/z: 422 (MH-+), 247 '

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

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

30



3.70 (t, 211); 4.60 (s, 1.211); 4.70 (s, 0.8H); 7.05 (d, . 1hQz7.25
(m 5(11) 7.35 (d, 111); 7.55 (s, 111): 11.00 (s, 111). g}]é‘]’g’[r?’z"zlzﬁgé ;
ML1+ rch 2005 WO 01/96328 PCT/ DKO1/ 00406 3 a,

' ( - Fl uz)ro %T}T%B 4-di hydr o- 2H qui nol i n-1- 1) propan-| - ﬁj%@ﬁ“% 4-
I}-I Hindol e dihydrochloride 5 A suspension of |ithium alum nium hydride
(0.94 g) in tetrahydrofuran (40 nmL) was Stirred at 5 C foll owed by the
addi ti on ofExampdeWtrat ed sul phuric acid (1.2 g) in tetrahydrofaran (20
m.). The m xture was stirred at 7 Cfor 60 mn followed by the addition of

5-f 1l uoro- 3-
{1-13-(2- 0’705-37'»11901‘9133 ;
dole (2.0 @ ar | '

at 5 Cforﬂﬁi@lﬁmn foll owed 10 by standard vvork up. The resi due was purified

E¥ULLa§ro§%r%%ér%%f?aﬁ%oa9we iR ARl (ool acelﬁ‘é@éwtéf 3 'as the

di hydr ochl alrkn A uﬂ,@n s@mﬂﬁ% y nd
(1.0 gy, @1}2%%@236 gm%ﬁ\% MO QD HEEN pdths t,&l@e ﬁs@ 4H)
2.75 (t, 24 ﬁﬂmweawdmhkwﬂus 1emgeratsre@11wed lzsaﬂm)addmon@f@soluﬁm) of 4} 55

190y, 71 Bt QR sy i b Q2 Doubrongn o) i Ratofegsd . 1he
10. 95 (br adgtuss widHailell in@ér refux £l h, Mitefsdaiot &Q?ccﬁl%ﬂtfaked #1383 cud MBe k&¥iduewW ng

conpounds were prepared in a simlar manner 20
5- Fl uorl§- 3weg puatieesby flashshapraatograghy e pijipagel Qﬁlll)fmlteﬁh’ll yl pi peri di n- 4-

| d
51 1 wor 0. 3° T P SO RIRUGIaEe |O0E) 19 g the s opodsf e SHISEOPBPHIGERY i - 4
-yl }-1H | iscbates] asl‘ﬂ;e 207 bézh]a%"%(ﬁl emﬂzf_dbkﬁte(z WdrystilﬁﬁE céﬁpoﬁ:léd()) (0. 91g)8MI)11450
2H) ; 2.
(2m95 ;D 25 %? éﬁﬁ NQ%@MSQS% nd-55-4130. (n3 2%8; b%O(lsHS)O (mﬂ)’lH)zal) 85 7@% O(mz%l) 4. Hgss
br oad 7
105007 4 0 D0, 075 30T, Hb 25510 B eh St o 70 B 375G, 05802 5B o0
mz: 406 élM—B@H);ZYGﬁ (t, 2H) 4.60 (s, 1.2H); 4.70 (s 0.8H); 6.85-6.95 (m, 1H); 7.10-7.20 (m, 5H);
7.25 (d, 1H); 7.30-7.35 (m, 1H); 10.85 (s, 1H). MS m/z: 420 (ME+), 202.

Example 8

20 8, 5-Chloro-3-{1-[4-(3,4-dikydro-1H-isoquinolin-2-yl)-4-oxobutan-1-ylpiperidin-4-yl }-1H-
e :
A mixture of 5-fluoro-3-(piperidin-4-yI)-1H-indole (3.0 g), butanone (200 mL) and
triethylamine (8.9 mL) was heated until reflux temperature followed by the addition of a
solution of 4-chloro-1-(3,4-dihydro-1H-isoquinolin-2-yl)butan-1-one (1 5.2 g) in butanone

25 (80 mL). The mixfure was boiled under reflux for 6 h. The resulting mixture was filtered
and concenirated in vacuo. The residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate/ethanol/iriethylamine 100:4:4) to give the crude product. The title
compoumnd was isolated as the free base from acetone as a white crystalline compound (0.6
g). Mp 172-175 °C. "H NMR (DMSO-de): 1.55-1.65 (m, 2HY; 1.65-1.75 (m, 2H); 1.90 (s,

30 2H); 2.00 (q, 2H); 2.30 (q, 2H); 2.40 (q, 2H); 2.65-2.80 (m, 1.8H); 2.80-3.00 (m, 3.2H);

3.70 (t, 2H); 4.60 (s, 1.2H); 4.70 (s, 0.8H); 7.05 (d, 1H); 7.10-7.25 (m, 5H); 7.35 (d, 1H);
7.55 (s, 1H); 11.00 (5, 1H). MS m/z: 436 (MH+), 202.



9c, S-Fluoro-3-(1-(5-(3,4-dihydro-2Hquinolin-1 yI)pentanlg;M&gh%égdln 4

~yl}-1Hindole 30 dihydrochloride from

5-fl uoro- (2- oxo- 3, 4-di hydr o- 2H qui nol i n- 1-yl ) pent an: 1- eridin-
4-yl}- %Yéwél&{g Mp 155-158 C. 1H NVR (DMBO d6): 1. 30- 145$?:r#‘)'§41&08$0§ 65 (s,
2H); 1. 75 1.80 (m 2H); 1.95 (s, 2H); 2.20 (g, 211); 2.75 (s, 211);
2.95-3.10 (m 51J); 3.35 (s, 4H); 3.55 142March 2005 WD 01/ 96328

PCT/ DKA / OB&a@89 (d, 21-1); 5.05 (broad s); 6.70-7.15 (m 4H); 6.90 (t,
111); 7.20 (s, 1H); 7.30-7.40 (m 111); 7.50 (d, 111); 10.75 (broads,
111); 11.05 (s, 1H). MBS miz: 420 (|VH+) 1287. 9d,

5-Chl or o- 391‘al5f \
yl ] pi peri dim-4=y . q i :

5-chl oro- Bd{I@}df’cﬂzh(a?wbxo 3, 4-di hydro 2H- qU| noI i n-1- yI )propan 1- yI]p| peri di n-

4-yl}- 1H indol ozo ClHNNR O d6): 1,95 211): 2.00-2.25
(my %H) 2|£%1%P‘§m1°ﬂzfﬁ)211 ﬂiﬁl@) 94 g ngratph@bydmﬁl;an (@mb)w(vas stizyeyl:

3.55 (d, 2 gaﬂr-nk Pg@oﬂ&vﬁﬁaﬂ?@ %21%% gﬁ%c(nisn% géd) Silll%hgng %SQ 2%11 B%ﬁ%&@ga& 11);
(broad s, 12§ mL).1IHROnixsyre :Wa)s stivv&l an7°C fb@ﬂo ) llovize@hy e addition of 5-fluoro-3-

f;. per ?E?n?’ s éﬁg‘g’ S PPy 9?%%ﬁg%pgﬁdély4-yl} 1E-indole (2.0 g)
e e e Opld B g w1
( m 2H) 10 1by 5tap§ard up ITigregidaswasrpurifiéd: by flagh cbmma?dg)phymr%bk@géﬂelmt

7 00 ? 8351%%;71 44386@3[9 (tgﬁfruép&fodyc 2 biou?]‘gﬁs 0117 Ti:@ tlé: corpppt c{;v?rgsg'tsgl@ éll)

111); 10.74 ﬂﬁr@@mr@ohlélﬁldg) ¥ond 8. 20
of , 5-Chl orf) 3-{1-15-(,3, Sg%th dr%@%ﬁ%ﬁ#ﬁ%ﬁcﬁgﬁgﬁﬁ&ﬁ%ﬁ%g:@dl n- 4-

3% 151 oM 2RI NMRIESHEOney 195 (. 28D; 2.00°2.36 G, 4HD; 2.75 G, 26); 2.95.

R

(s, 2H)15 16B6-(ui 2BD; 10@(@&&-1) 11@& n@% ; 7240)(s, BEP9:30- 240 () 1HY; 5024, 737 $0.95

215 2. 9508 206, \Hh; 71 o 17, NS i 392 MIEEH), 259,

The following compounds were prepared in a similar manner

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

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

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

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

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

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




25 3.55 (d, 2H); 6.80 (broads, 1H); 6.90-7.15 4H) ; 7.35
( H) (broads, 1H) (m 4H) 111;;11\(1%5,,%@5

(d, 1H) 7.75 (s, 1H): 10.70 (broad s, 1H): 11.20 (s, 436

(M), 7Ch|or03fl [4(34d|hydro 2H qui nolin-1
yI]pl per i g‘f%g % _1Hizzdole, dihydrochl oride 30 from bttt

7-chloro-3-{1- [4 (2-oxo0- 3, 4-di hydr o- 2H qui nol i n-1-yl ) but an- 1-yl ] pi peri di n-4
-yl}-1H indole. M 214-219 C. 1H NWVR (DRBO d6): 1.65 (s, 21-1); 1.80-1.90

(m 211); xd%{xsoszﬂrokals) 62700ﬂ12(1:154}1y=r6923(t ]lH) '22(1@— 07.3017.48 )%2 70
(s, 2H); s’%ﬁé H?EE rch 2005

01/ 96328 P&T oﬁbd@&é @ZP dMH)é ﬁé(w aMSsm/ (1\651852(8& oad s, 11-1);
6.95-7.05 (m 2H); 7.10 (s, 111); 7.15-7.25 (m 2H); 7.70 (d, 111); 10.80
(broad s,1H); 11.30 (s, 1H). M5 mz: 422 (M#), 289, 188. 9h, 5-Fluoro-J-

nt hyl - 3- ( 1-9033-Chilaroeld-Wiri3-(3, 2difydiardHiguiriolint ))-phpropan-l-yl lpinvrflen-{- i )oEH- y1 }- 5
1H i ndol dih dro I ride from

5-fluor I—’i’-‘E B lqr €( 2- 0x0- 3, 4- di hydr o- 2H qui nol i n- 1-yl ) propan-1 -

Y:_g pi per ' d'ﬂfbnﬁééhl}oré-@‘ Fglnﬂodz%gog@%%ﬁ%dg@%mﬂ;)]%{&ﬁgﬁ%ﬁ%mq %pjcngﬁlg%y§5 (m

(m 511) Sfémdelewp(zm—zw H NMRIDMS Q1kg): AL9)5; (1, 2H5H52.06-2.2H)m, 631)72575

(s 1E|) > (Qgéogggé 2(03%%"1)fﬂa3§g("52ﬁf§d40i@)2}5)16 5%8‘1’( oé&Q](gff 8); %é% (1 H 406

(M), 2736@! , BE6wsr(a; iH)’retdoy? 1@k, 2H)4 708, (él ﬂll)hvdogd Angvi7oed, 11);110.85

yl ) but an- | peri di n- 4- éﬁ Hindol e, oxalaté 15 fro

5-fluor#| ﬂﬁéﬁqg%u@ L1124, &&51@’244(!&@42&);22& qui nol i n- 1 yl)but an-1-yl ] pi

peridin- 4-yl}-1Hindole. M 123-125 C. 'H NWMR (DVMBO-d6): 1.50-1.60 (m

21-1): 1.65-1.75 (m 2H); 1.80-1.90 (m 211); 1.90-2.00 (m 211): 2.10 (d,

2H): 2. 60- Be 7£C'fzmro-3|=91,-[42(39ﬁdﬁyﬂ;@ 1quinaliy-1 ﬁ)lﬁ@a@]—%ﬁ@{d&dﬂz‘?ﬁ yz}afﬁgmb%

211); 3.75 (s, 31D 45 (1, 1I1); ©6.60 (d, I1I1II); ©6.85 (d, IH); 0. Uo-

(m 2H); 7_d0'TQ€ oﬂdﬂ 7.40-7.45 (m 2H). M5 nfz: 420 (M), 287. 20 9],

S F1 vor 0 3yl 4ot 4 (L ANLR2E REBASURAE £ B sl PR By 18 - ¢
15 indole. Mp 140-145 °C. "H NMR (DMSO-de): 1.65 (s, 2E); 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, 1H); 10.70 (broad s, 1H); 11.20 (s, 1H). MS m/z: 422 (MH+), 289, 188,

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

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

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




I ndol e, di hydrochl oride from 5- 14 March 20
fluoro-3-{1-[4-(3-0x0-3, 4-di hydro-2H 1, 4- benzoxazi n- 4-yl ) butan- (ﬁpl perid
in-4- yl}- 1H-|ndole Mp 179-186 C.' H NVR (DMSO- d6): 1.55-1. 65'§]g
1.75-1. 90 WPV - 5 00-2.10 (m 2H); 2.15-2.25 (m 2HPCIP /°§4“§5(m
5H); 3.25-3.40 (m 41-1); 3.55 (d, 2H); 4.15-4.25 (m 2H); 6.55 (t, 111);
6.65 (d, 1H); 6.70-6.80 (m 214); 6.90 (8B4 1H); 7.20 (s, 111); 7.30-7.40
(m 111); 2EBD6.70(brbdd ), 1FD688 (koadPadED; 6.9507.051 ¢, @F{ HiH); 08
(M), 273, HJ?QO 3'% I.].)OChI oraf) 3- 1-}?5 Sgiﬁth glr)o’ﬁ%?—l-@s 4) @nﬁggz#{n 4
yl) but an- 1.3 Neéql,lléi)nlwg)(broms, 1H&,dldlw Sle}:MS)ntbiz 22 @EH) 52RO, 188.

5-chl oro-3-{1-[4-(3-0x0-3, 4-di hydro-2H 1, 4- benzoxazi n- 4-yl ) but an- 1-yl | pi per
idin-4- yl}-1Hindole. M 186-190 C. 1H NW\R (DMSO-d6): 1.55-1.65 (m 211);
1.70-1.85 L 5]ﬂu%ﬁbhzeﬁ@ﬂg-{y\(ﬁQi#%WoE@éMM @-Q’ﬂ%paﬁ-] ﬁ]ﬁ)&perﬁizﬁlg =4}-20
(m 411) £5325 m';-':ll) 3.25-3.40 (m 4I-1); 355 (d, ZH); 4.15-4.20
(m 2H)> dIsadple, diydrochlgride (4, 1H): 6.70-6.80 (m 2H): 7.05 (d, 111):

7.20 (5 1@01113211]& 4\/"1_]‘_'_ %%1539{{é%€2 éftbiw_&]hycﬂrg ﬁpqﬁlgﬁl%?iyf)projp%&)l 11.15 (s,

111). MB mz
5- Fl uor o- 3y¢]p1ﬁe&dﬁﬁ441}dlﬂyﬂdajez%qm Aos PO- 1HNIV.IR)(]DMSGM6) 1.85-3.96 (g, BH);

dr o- 2k | d drochl ori d
511 vor o- 35403300 B 2B a8 ﬁya#l%ﬁ éiﬁ%ﬁmﬁém%hzyﬁmmrﬁm 538508 hyd
(m 2h10} " 5H0n 95y o085 Y308 6 3uis 0 04 o300 o ERE tbragl By 00
3.15- 3. BD GH0-210 @y; 38); ?Jc%jee(séﬂijg M352H5 (d,0ED; 265 (4, 1mru% 903(%5&&5 aﬁ)im 1H) ;
3.70-3. 80 0 111); 6.10 (s, 111): 6. 70 1R 6. 90
(br oads, 1%‘%)%%%@ Pt (m 2)11) 20055 10 %m 1H);(7.r28-7f545 (:10 111)
7.55- 7.65 (m 2H); 11.10 (broad s, 111); 11.60 (s, 111). Ms mz: 390

(MH), 203,146. 9m 5Fl uoro-3-{1- {4 (3, 4-di hydro-2H quinolin-1 yl)butan-1-
Z -3 6-di h9% rMéW@%fm@bM&{l -l (3A-Yihydkor- R gquenolidi Inyfibuehl -ppiperilineteyl}-

5-f 1l uoro- 3- fi'ilﬂ!él g E‘? 3, 4-di hydr o- 2H qui nol i n-1-yl ) but an- 1-yl ] - 3, 6- di hydr
0- 2H pyri I ndole. Mp 198-200 C. 1H NWR (DVMSO-d6): 1.60-1.75
(m 211)5 Frod¥5-fluoro-1-methyl-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yDbutan-1-yl|piperidin-
4-yl}-1H-indole. Mp 123-125 °C. "H NMR (DMSO-de): 1.50-1.60 (m, 2H); 1.65-1.75 (m,
2H); 1.80-1.90 (m, 2H); 1.90-2.00 (m, 2H); 2.10 (d, 2H); 2.60-2.70 (m, 2H); 2.95-3.10 (m,
5H); 3.20-3.30 (m, 4H); 3.50 (d, 2H); 3.75 (s, 3H); 6.45 (t, 1H); 6.60 (d, 1H); 6.85 (d, 1H);
6.95-7.05 (m, 2H); 7.20 (s, 1H); 7.40-7.45 (m, 2H). MS m/z: 420 (MH+), 287.

20
9§, 3-Fluoro-3-{1-[4-(3,4-dihydro-2H-1, 4—benzoxazin—4—yl)bﬁtan-] yl]piperidin-4-yl}-1H-
indole, dihydrochloride
from 5- fluoro-3-{1-{4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-yl)butan-1-ylpiperidin-4-
y1}-1H-indole. Mp 179-186 °C. "H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.75-1.90 (m,

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

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




1.90 (m 2H: 1,95 (s, 211); 2.70-2.80 (m 411) 2.85-3. 00%(%%5% S
3.15-3.30 (m 4H): 3.30- 3.40 (m 2H): 355365(m1|—|) 8 (m
111) d, 111): 6.10 (s, 111): 6.80 (broad 20 s,

7. oo%"(‘i‘“%’—ﬁs 7.40-7.45 (m 111); 7.55-7.65 (m 211) Pcf@lﬁ%z’?‘égoad s,
111) 11.55 (s, 1H). N5 miz: 404 (MH+), 271, 217. 9n,
5- Fl uor 0- 3-{ 1- [ 5- ( 3, 4- di hydr o- 2H qui nol i 351 yl ) pentan-1 yl]-3 6-dih
dro- 2+ p r 2EN2.00-2y30) i, ME)12105-8,25cjod) WD 0825010 U, Z8); BIIHNG, 2H 4.154.20 (m,

R R S A
L e ot e o Gt o 51

211); 3.55-3.65 (m 11-1); 370380(m 111); 395(d 1H) 610(s
111); 6.807. .00 . _
2H); 11.%00

2 ‘ ; et
188. 14 Ma -Qﬂgﬁdol\é\%@ ’rggggﬁdgdl DKO1/ 00406 36 Exarrpl e 10 10a
- 4-Fl uoro-3-(T-(3- - i soqui nolin-2- 1)-3-oxopropan-I| vyl

pi peri di n- 4tom ﬂuﬂ!ﬂl—ﬁf{ddBe(Z&XB‘tﬂ,%/-délythMdlumohn- -yDpropan-1-y1}-3,6-dihydro-2 H-

ol ) and 4000 ERVSHAMREIME P8 R ] "o ME IR D ob Yl s

m xture wag, 100(@@!219% 2.900.90 (aﬂdﬁt)@atb-@cbof(ﬁf uahs) Y- Bho?m2zm ;S04043, anom),

t hi onyl chl ori de 4 nilL, I'or onet hane. " "The resin was

filteret off0{hdHNadRES GO (lﬂh 1@1);/3 ao&rﬁ%ﬂbd@hﬁ%(‘i (B)»6.10 (s JiD); 6B Ubpadded

3" 4 a hyar S g0 st ik, €05 dsaR 350 st B & LRI FIRET G of
and washed7.68i(irf) 28 cTl. 00 Qa@id R NE){ B.60 &, THD), M&xnlz oo 203 146.

di chl oronet hane:triethylamne (3 x 1 nl) and dry dichl of onef hane (3 x1
m). The resin was treated for 1 h with 1 nL of a mxture of sodi um

met hoxi de g, Blay, (Hy UB ) ; 4 _ . ‘)m_%nd

tetrahydrofurae ' s Was—Wwastrec
met hanols (le}-:LEI—ma)ole ‘Wa)dmmtnmbd fil t rat es vere I oaded on a pre condl ti oned
on exchange, COIT$3934-(2-ox0-3,4-ditydro-2H- quinolin-1-ybutan-1-y1]-3,6-dihydro-2-
pyridin-4-y1}-1H-indole. Mp 198-200 °C. '"H NMR (DMSO-dg): 1.60-1.75 (m, 2H); 1.80-
1.90 (m, 2H);' 1.95 (s, 2H); 2.70-2.80 (m, 4H}); 2.85-3.00 (m, 1H); 3.15-3.30 (m, 4H); 3.30-
3.40 (m, 2H); 3.55-3.65 (m, 1H); 3.70-3.80 (m, 1H); 3.95 (d, 1H); 6.10 (s, 1H); 6.80 (broad
20 s, 1H); 6.90-7.20 (m, 3H); 7.00 (t, 1H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 10.95 (broad

s, 1H); 11.55 (s, 1H). MS mv/z: 404 (ME-+), 271, 217.

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

25 from 5-fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-y1}-3,6-dihydro-2H-
pyridin-4-y1}-1H-indole. Mp 167-169 °C. 'H NMR (DMSO-ds): 1.30-1.45 (m, 2H); 1.70 (s,
2H); 1.75-1.90 (m, 2H); 2.00 (s, 2H); 2.70-2.85 (m, 3H); 2.85-3.00 (m, 1H); 3.05-3.20 (m,
2H); 3.20-3.30 (m, 1H); 3.35 (s, 2H); 3.55-3.65 (m, 1H); 3.70-3.80 (m, 1H); 3.95 (d, 1H);
6.10 (s, 11D); 6.80-7.25 (m, 4H); 7.00 (t, 1H); 7.40-7.45 (m, 1H); 7.55-7.65 (m, 2H); 11.00

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




ng SCX col
1210- 2040),

um, commercially available from Anal ytical | nStl(lliN/IE gﬁoq;ﬁart no.

vvashed with acetonitrile (1 nL) and net hanol

product was eluted with 4 M amonia in nethanol. After evzforatlon of

volatile YO UVAMESE the crude product was purified by prep:

phase HPLC chr omat ography. The resulting solution was 20 subsequently
| oaded on a pre-conditioned i on exchange36ol um washed with acetonitrile (1

m.) and ne
met hanol .
an yel | ow

. 66% 25 Th

or by the

" 4-Fl uoro-3

yl Jpi peri di
93% 10c,? 4
1] pi peri di
LOMS (mz
4- Chl oro-3
yl ) - 4- oxob
= 3.86, pu
yI) 5- oxop
3.87, puri

yl) - 6- o0 haaxthr}ﬁﬂrdﬂab(dﬁi-mﬁd;d#uﬂm‘lm 10.05 &£H.1 RERMIR Ilh@v&g&mé Bltertd bl Mdyash&ll =

3.97, purli
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30

ERanple (0. nL). The product was eluted with 4 Manmonia in

Evaporation of volatile solvents afforded the title conpound as

oil (5 ng, 12 rml) LCMS (m'z) 406 (MH+), RT = 3.61, purity:
S04, J Jungs 7

HLm(MJe(B 4 d| hydro I H-| soqw nol i n- 2 1) 4' oxobut an-1
in-Z4"yI'}- IHindole 30 LO/MS (m z) 420 (M), RT = 3.69, purity:
Pﬂmbowdfff{l[ (-flgore- LT andnl3-yinipesidiul vdlprapioniy pgid €0. é)goﬂ@ an- 1-

Byl e Bk VPR 55, 2005, 0,01 08328, R PKGM%4R0 37

efdled -0 T dndlirbateld for 2k Wﬂhgw NMablufioR of thionyl chioride (O 4 ml, 0.8
utan-| -yl | piperidin-4 vyl Hindole 5 LCOM (mz) 436(M—|+)
mn%‘{i rgﬁ@)@lpwwfhﬁn@#hﬁ@mwfﬁl@rq@fﬁmﬂ woshed mibrdrs éghiqwmptha@e

P 33 Yot acd £ dlporompna b B ol 6% Rl b8 felibitaes”
E?V)l{th d?cgﬁoromethane (3 x 1 mL), a 1:1 mixture of dichloromethane:triethylamine (3 x 1
mL) and dry dichloromethane (3 x 1 mL). The resin was treated for 1 h with 1 mL of a
mixture of sodium methoxide (2 mL, 5 N sodium methoxide in methanol), methanol (50
mL) and tetrahydrofuran (50 mL). After filtration, the resin was washed with methanol (1
mL). The combined filtrates were loaded on a pre-conditioned ion exchange colummn (500
mg SCX column, commercially available from Analytical Instruments, part no. 1210-2040),
washed with acetonitrile (1 mL) and methanol (1 mL). The product was eluted with 4 M
ammonia in methanol. After evaporation of volatile solvents, the crude product was purified
by preparative reversed phase HPLC chromatography. The resulting solution was
sﬁbsequently loaded on a pre-conditioned ion exchange colummn washed with acetonitrile (1
mL) and methanol (1 mL). The product was eluied with 4 M ammonia in methanol.
Evaporation of volatile solvents afforded the title compound as an yellow oil (5 mg, 12
umol). LC/MS (n/z) 406 (MH+), RT = 3.61, purity: 66%.

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

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

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

TRKQIQ0406\ o1 sed



15 10g, 5- Fluor03{1{5(34d|hydro |H-ISOQUII’]O|II’] 2 14 h

yl)-5- oxopentan 1-yl I piperidin-4 yl}- 1Hindole LM (nfZz) %@rﬁ (ZR)P

3.67, purit 93% 10h, 5-Fluoro-3-{I-[6-(3,4-di hydro-1Hi soquinolin-

yl)-6- oxoMEYASIZ | | pi peridin-4 yl}- 20 1H-indole L/ NS ( PI‘Z’A@“W), RT
3.79, purity: 89% 10i,

6 Chl oro-3-(1-{3-(3, 4-di hydro-I Hi sogui nd¥i n- 2- yl ) - 3-oxopropan-1

yl | pi peri diLG/MIS (#z) 448-(Mide), R1253 B pdity:re72y 422 (MH+), RT = 3.80, purity:

- 85% 10j, 6-Chloro-3-[1-[6-(3,4-di hydro-IH1isoguinolin-2 yl)-6-oxohexan-1

yl I piperidin-4 yl}- JH—|ndoIe LCIVIS(rﬂz) 464 (MH+), RT = 3. 98 purity: 87%

i g . ,

' 6 48 7= 98%
14 ar ch 20805mlels01/ 96328 PCT/ DKGL/ 00406 38 101, 7. Chl or o- 3- fI-[5 (3,4-dih

((j:ﬂoz; H;lgo mﬂm%zﬁﬁﬁéﬂs eg%gn | - | I7%per| din-4- Z}- IHindole LC/MS

7-Chl oro-3-f1-[6-(3, 4-di hydro-1 H i sogui nolin-2 yl)-6-oxohexan-1- |

pi peri di n-4- Iz)- |Hindole LO/MS (mlz) 464 (M#), RT = 3.96, purity: 97%
10n, 4- Fl udPe 43CHed-3-{1 3543 ch-dilipro-1ZHisqgivinolin-B-v)- §oyomtmabytipaeidind-yl)-

pi perldln ?E% 25 10 IHindole LM (mz) 406 (MH), RT = 3.67, purity: 82%
100, 4-Flu 1-[4-(3, 4-di hydro-2Hquinolin-1

yl') - 4- ox ObUCAVIS ¥/ £) UFORBAIH), RT%= Y18V - hidkty: 81%
10

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

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

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

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

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

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




I ndol e 15 LC/IVB(rﬂz) 420 (M1+), RT = 3.78, 05
4-Chl oro-3-fl-[3-(3,4-di hydro-2Hquinolin-1vy 3- oxopr opan- prperidin-4
yI) IHindole LC/MS (mz) 422 (MEI+), RT = 3.85, purity: 97%20 100%,

4- Chl or o- qug;@[ﬁgzs(?, 4-di | zydr o- 2H qui nol i n-1-yl ) - 4- oxobut -T{2K01/004
| I piperidin-4 yl)-1H indole LM (mz) 436 (M#), RT = 3.97, purity: 92%
25 10r, 5-Fluoro-3-fl-[3-(3,4-dihydro-2H3§ui nolin-1 yl)-3-oxopropan-1
yl ] pi peri dilgr, 4~@klbro—¥ﬁi[ﬁd’9 Lesilefer DB E ¥ Glin AR YNt dnopBliarm- 13l ipertth iy 97 %
10s, 5 Fluor03 1-T4- (3, 4-dihydro- ZH qui nor 1 n- Ly|) Z-oxonutan- 1
yIJpl peri di €)-IH 30 indole LC/MS (mz) 420 (M+), RT = 3.73, purity:

96% 14 Mar gl / 39 101,

5- Fl uor o- 3- ?ﬁ%@%ﬁ%ﬁﬁﬁﬁqg%?w&n 5- oxopent an- | -

| Ipi peri di n-4- 1} 1H indole LG MS (mz) 434 (MH+), RT = 3.76, purity: 97%
5 10u, 5FI 4- d| hydr o- 2H- C]UI nol i n- 13/I) 6- oxohexan 1 yI

pi peri din- & LOT G- i1 8- (8,618 inqlia-343)-6-axph gl riglipry

| Oy, 6-Chl gyrpmgbkl [ 3-(3, 4-di hydro 2H-qU| noI|n 1yl)-3- oxopropan 1

yl Jpi peridimz—yt}- 10 IHindole LO/MS (mz) 422 (M#), RT = 3.88, purity:
90% 10w, 61CHMS (0a/8) 464 (M3 R B I9gdpwit@H97§6i nol i n-1 yl ) - 6- oxohexan- 1

yl Jpi peridin-4 yl}- IHindole

purity: 84%]1g 0
1) -

10n, 4-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1 -yl]pz}veﬁdin—%yl }-
10 1H-indole
LC/MS (m/z) 406 (ME+), RT = 3.67, purity: 82%

100, 4-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piveridin-4-yl}-1 H-
indole
15 LC/MS (m/z) 420 (MH+), RT = 3.78, purity: 84%

10p, 4-Chloro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yl]piperidin-4-yl}-
IH-indole
LC/MS (m/z) 422 (MH-+), RT = 3.85, purity: 97%

20
10q, 4-Chloro-3-{1-{4-(3,4-dihydro-2H-quinolin-1 -yl)-4—ox05uz‘an—] -ylIpiperidin-4-vi}-1H-
indole

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

25 10r, 5-Fluoro-3-{1-[3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxopropan-1-yljpiperidin-4-yl}-
IH-indole
LC/MS (m/z) 406 (MEE), RT = 3.63, purity: 97%

10s, 5-Fluoro-3-{1-[4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1 -yl]piperidin-4-yl}-1H-
30 indole
LC/MS (m/z) 420 (MH+), RT = 3.73, purity: 96%



15 LO MBS (m z) 464 (M), RT = 4.009, purity 96% 10x, 14 2005
- 7-Chloro-3-(1-[4-(3, 4-di hydro-2H-quinolin-1 yl)-4- oxobutan 1Mal]cp| peridin-4
yl)-1H indole LG/MS (mz) 436 (M+), RT = 3.91, purity: 98%

7- Chl or o- QV‘PPH?%ZS(B 4-di hydr o-2H qui nolin-1 yl)-5-o0oxopent 2P 01?(%4{)6
yl]piperidin-4 yl)- 1Hindole LM (mz) 450 (M#), RT = 3.93, purity: 96%
25 10z, 7-Chloro-3-(1-[6-(3,4-dihydro-2H38uinolin-1 yl)-6-oxohexan-1
yl 1 piperi didetd-Fluprd-B-{ 11 /540 4edilfdrbS H-Bhind ik 8491 Nokopentan-ylpiPeridiR M)1}-Y k- 97 %

Exanmple 11 30 ITa, 5-Fluoro-3-(1-T4-(3,4-di hydro- JHTsogul nolin-2

yl ) but an- 1 %49 peri din-4 yl}-1H indole, dioxalate 14 March 2005 WO

glf‘ Igggrzg g(z(hé)l peeiﬂ/g?n 4(1&% Maéiﬁrw 9(7/&) triethylamne (6.35 nL) and

tetrahydrofuran (500 m.) was cooled to 7 C and subsequently added a m xture

of succinic dr| de in tetrahydrofuran (50 m_) The m xture was
stirred %t l&uﬂ Cfr HTS‘H('J%‘% ‘gd}#ydfrﬁ?pz%qmrﬂkﬂ- ) 6108 Z {/ Bipgridin-4 1H-

resi due was,gjssolved in ethyl acetate, and the 5 organic phase was washed
with cold ZN*aqueous hydrochl ori de solution and brine. The organic phase
was dried (INHBSHm/zf 448 @dH¢), R E@8cpnity2A78d i n vacuo (6.4 g). The residue
(1.5 g) and 3, 4-di hydro-I Hisoquinoline (0.63 g) was dissolved in a mxture
of acetonitril (25 nL) and di et hyl fonnam de (10 nL), and the resulting

M xture was0sicatbrbs- Q-
1, 3-di cycl ohexylcar bod

terrperaiQJréHmdo 6 h, filtered and poured into brine. The aqueous phase was

gﬁ;ggcfl\gg :#ggﬂ@f%hf#%g (i\uang 8t8et rewyéH})f uran, and the conbi ned organic

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

10x, 7-Chloro-3-{1-{4-(3,4-dihydro-2H-quinolin-1-yl)-4-oxobutan-1-yl]piperidin-4-yl}-1 H-
indole
LC/MS (m/z) 436 (MH*), RT = 3.91, purity: 98%

20
10y, 7-Chloro-3-{1-[5-(3,4-dihydro-2H-quinolin-1 -yl)-5~oxo‘uenran-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-yipiperidin-4-yl}-1 H-
indole
LC/MS (m/z) 464 (MH+), RT = 4.05, purity: 97%

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

indole, dioxalate




dried (MgS™) and concentrated in vacuo. The residue was Mef 1 flash
chromat ography on silicagel (eluent: ethyl acetate) to gi %%ﬁﬁg{’@sm I d
(1.0 g), which subsequently was added to a mixture of alane in

tetrahydr HUPUMH3B100 nl) at 5-10 C. The 15 al ane was pr ep;}'&@ﬂ”’f"ﬂ@?ﬁ"htm um
al um ni um hydride (0.55 g) and concentrated sul phuric acid (0.72 g). The
m xture was quenched by the addition.of @At er (1 m), 15 % aqueous sodium

hydr oxi de Sohirtinerof(G0thborol3) (pireidined-§1)- l(mnﬂoIbJ(lS)Q g)atikthyitaning $6153 il and Xt ur e
was dri edtéql\%ggf filtered and concentrated in vacuo. The title conpounds

was crystal B [ Wartbwas eroledda 77Cqpd subseqaently addeda gixtugpfsoerinie1 C

1H NMVR 7

2.90- 3. (20 (mﬁg%ﬁ) és%'ﬁ%ﬁ%éﬂ%’(gé“@ %ﬁc—)@”&% @%ﬁslm&gﬁéhédcg@’%h,% (m

(1H) 7. %gSﬁn%glg(smi_IYﬁﬁt—?raT RnFed IIAﬁzc(tmThgkés)dueMaﬂﬁss(obvegllﬁbthyl\ﬁell’ﬁte; andif e
, e (0] W N n Wwas re re | SIm i ar manner

11b, S A USF%?P@.R%S? WA 8’3;138"%& "@ﬁmw&ﬁh ; PF&?‘ ﬁﬁwd.hﬁmg

1) but an- |

2 Poro: 3“@0. Yndipinge *n"qiwd WSO fmied g e a%e’ﬁf&%(“ ) Phe fesidng,

| S oq ui nol i f&3 @84—1@5}' 1msmm¢1mv&‘msa @) wad disSolyed indHnixtiire 86 a@tdl@tr(l m -

21 o7 10, g e ot P W 2 205 s o) i’ 7

7.20 (s, likbseduchty Zxd&&i(ﬁldl {bhexylidarBRiiinstde {1D o), MheHhikiure #86stfrMdak rookd 3,
248. 14 March 005 WO 01796328 PCT/ DKO1/ 00406 41 Phar nacol ogi cal Testing

The conpburiemapatturerer i fhehiltéroh andparedistochiinenThetquepacplpst seos G}é;rmtadsﬂflﬂabl e

[ 501 viv 001 E1 bt AR bRE o B8Pl 8Bl S % R brime,

i nhi bi ti on deyd @vxgg&)&h&d&m&m&%m v&uol ﬁk& réMaR9¥ad perifidl Boflal) to
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 froxn lithiven aluminium hydride (0.55 g) and concentrated sulphuric
acid (0.72 g). The mixinre was quenched by the addition of water (1 mL), 15 % aqueous
sodium hydroxide solution (0.5 mL) and water (2.5 mL), and the resulting mixture was
dried (MgS O;;), filtered and concentrated in vacuo. The title compounds was crystallised
from acetone as the dioxalate salt (0.8 g). Mp 105-111 °C. "H NMR (DMSO-dg): 1.75 (s,

20 4H); 1.85-2.05 (m, 2H); 2.10 (d, 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, 5SH); 7.30-7.45 (m, 2Hj; 11.05 (s, 1H). MS m/z: 406
{MH+), 273, 188.

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




menbr anes of human cl oned dopam ne D4.2 receptors expressgl% Qfﬁ&?@gel ls is
determned in 10 vitro. Method nodified from NEN Life Sci 8
Inc., technical data certificate PC2533-10/96. In table 1 below, the t est
resul ts aMO Y 15 Table 1: Binding Data (1C50 val ues B¢ IANKY04S
i nhibition of binding at 50nM (nt. neans not tested) The conpounds of the
i nventi on have been found potently to inHilbit the binding of tritiated
YM 09151- 2 Pharmapelogieal Déstigcept or s. Conp. D4- bi nd. Conp. D4- bi nd. Conp.
D4- bi nd. No. No. No. [a92%8a0. 7110e25% | b97%3b5. Ol 0f 17% 1¢c95%8c 15l 0g65%
2a0. 5844. 810h50% 2b12910. 511 0i 94% 2c0. 699n1710j 70% 2d8. 09n5310k95%
212102939103 SonworFbraiihe imeaiBows 2ot Dordlsdhg0isalBsuskebld thstvh T ohteaB05
WO 01/ 96328 ?ngngN/ 00406 42 The conpounds have also been tested in a
functional assay described by Gazi et al. in

5

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 [PH]YM-09151-2 (0.06 nM) to
membranes of human cloned dopamine D, 5 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 resulis are shown:

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

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

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

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



British Journal of Pharmacol ogy 1999, 128, 613-620. In this ltzﬁ\ﬁ%.rc HbEs
conpounds were shown to be partial agonists or antagonists a Phe dopam ne
D4 receptQrs he conpounds of the invention have al so in the
fol | ow ng%'[oe 2 .32—£I nhi bition of the binding of [3H Spiper o%gﬁ{b()l&@&ﬁ)gcept ors
The conpounds of the invention were tested with respect to affinity for the
dopam ne D2 10 receptor by determ ning tReir abili ty to inhibit the

bi ndi ng of Th8ebmpopeizdaes fleo BEnrtestepinal finctivhal ﬁﬁé?’@ésbﬁldadﬁy Ghitedl &t al. J.
Neur ochem 198?, 44, 1}%%}‘5 I nhibition of the bin i_nge of [ 3H] Spi perone to
human D3 r &Est Jpemaboidiharmpeolont 1998, 135 613630 Inithis fesh fhavampevads vee

bi ndi ng [ 36hsteh RSt Qe SR i d dopani ne D3
receptors expressed In Cﬁog%/lpoféﬁ? et %@%g@%]ﬁé’%ﬁc%ﬁt% t hod nodified
from MacKenzie et al. Eur. J. Pharm Ml . Pharm Sec. 1994, 266, 79-85.

I nhi bition,of the upfake af er ot.onj n i nto. whol at brain synaptosones
20 The ConpdfisadP QE Hals F%ﬁaY%éﬁ%E?enttsst%’é’itﬁe g’-ﬂh’fmil?e'iﬁﬁtﬁhke i nhi biting
effect by measuring their ability to inhibit the uptake of [3H] serotonin
into whole rat brain synapt osgnes invitro. The assay was perfornmed as
descri bed Byhibjtioneef thpdynding hbl FiSpipergnetto T re&Ptoxs3. 25 | nhibition of the
bi ndi ng of [3H] Ketanserin to 5-HT2A receptors The conpounds were tested
with respect to their affinity for 5-HT2A receptors by determining their
abi | ity toThekbRipbuddicofthadivration weddtdselanse rdsPedt Qo AfrirH\ fok T BIRIENE D,

fromrat brain O (cortex) in vitro. Method describéd in Sanchez et al.

Drug Del. resspton by deteppinipnihe pbility 40 ighitihtheddsiivgod L H¢gxa0RAT/ IPIELEBO%06
43 5-HT2c e i cac et erJm n Yy onetry The conpounds
were teste g’\?\lnfetlﬁgt?l{e)(sl%ie‘gb’&%od?ﬁg‘l ﬁeugef@gaigsgﬁ%h%c recept or - expressi ng

CHO cells as determ ned by fluoronetric imaging plate reader (FLIPR)

anal ysi s. Thi_s,assaiy Lo .
Inhibition of the binding of [3H]Sp1perone to human D; receptors

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

Inhibition of the uptake of PHISerotonin into whole rat brain synaptosomes

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

25

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

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

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

239-250.



5 was carried out according to Ml ecul ar Devices Inc. instr | or
their FLIPR Cal cium Assay Kit and as nodified froanorterlé?&%Fgaﬁgétish
Jour nal of Pharpmacol ogy 1999, 128: 13. The conpounds were f e no
substantiéﬁ”ggagﬁly weak affinity for the dopam ne D2 re?ggﬁg&ﬁmgﬁgwhny of
t he conpounds have been found to inhibit the binding of CH Spiperone to the
dopani ne D3 receptor, some of the conpouflds have been found to inhibit

ser ot oni n S{ETR! wkepton effeacEadiictbfinedHydl¥omBaye been found to be 5- HT2A
receptor ligands and/or 5-HT2c receptor ligands. 15 As nentioned above,
the conpoungs cafpbiRis W8 bt wh 000g, §bf LI _expRERAL ed
to rel ated cor?poands Sdi scl osedw?t% W&S%@f@é‘éﬁ%ggo@glgzgz ,IE%/ g&cegﬁpoun%s
are expect EHQ cellsas defenpined dy fhionmweaiit abading ylate2Saden (BLIPR) emalysip oThigl sssaf

the invention are,consider.ed ful .in the treatnent. of  pogsi.t] and. .
neg alt i x% s IW?‘B £aigd 6’?1P E@F%% It# &fﬂleg",m% %’Ilceﬁi[% H’@Eﬁé’gt}‘.’nsafﬁ’g iﬂé%#ﬁﬁ}% ﬁa’&%@?
such as  geredyai aRflaPRS G SSPEESer P BRYSH %u?%zclggsgaﬁﬂ&o 4959 ©3:13.

conpul si ve di sorder, depression, side effects Indu by corventi‘onal
anti psychotic agents, mgraine, ADHD and in the inprovenent of sleep. In

particul ar co unds -of .the inventjon are caonsidered usef 5 in the
Preatmont. SPb BouRIRE IS ind P okE 65 bS] br SRR SR attintts Rt Sipartind
i nduci ng ®xtécepior.am dal side effects. Formul ati on Exanples 30 The

pharmaceutical fornulations of the invention may be prepared by
conventi®nal nethods in the art. For exanple: Tablets may be prepared by

subsequent 1Moy it SSHREl R nll ndc TPt R M RS Y Bl FEL0
01/ 96328 Padpaid TBO4&epidd, sdnadloftihe N@niPathdd BaveEhadp li@mdoto ashibiv abfoSorh

di luents conprise: corn starch, potato starch, .
reuptake and some of the compounds have been found to be 5-HT;, receptor ligands and/or

5-HTac receptor ligands.

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

are expected to have improved bicavailability.

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

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

extrapyramidal side effects.
Formulation Examples

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

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

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



tal cum nmagnesium stearate, gelatine, |actose, guns, and t | i ny
ot her adjuvants or additives usually used for such purpo§g§d§ﬁgéog§
colourings, flavourings, preservatives etc. naybe used provided that they
are conpaM®¥¥6}B: h the active ingredients. 5 Sol utions faCHH%M%ns may
be prepared by dissolving the active ingredient and possible additives in
a part of the solvent for injection, prefiérably sterile water, adjusting .
the sol uti eablettiog Brshine AR ¥RIY18Eef Sdj@Fahlsi oF idMiekth @omplisk: icBfh aidh,fAdthth Nehrb, I N
suitabl e anpules or vials. Any suitable additive conventionally used in
the art naySELHAaesEy sivamts, 1elating tgctosse Bvws, andr e dikgafny edher adjuvants or

ant i oxi dant,§q4:: | £.al eci 0 or nul at i f
the 1 nvent Faui€oeuuiy bl 6P oqdh HIBHEF st S S EReh aolfings PR o
t he i nvent inmy bealsedpmiviidd alat they dré eompridls witkotEpRtineingrddidis, Lact ose 60 ny
15 Mai ze sta{ h 3? ng. Hydroxypropylcellulose 2.4 ng Mcrocrystalline

cel | ul osk §9.“§1°H§ ordeHARS IRy Serrepnasd by Hipselvimestha agdve gt and possiblst e
0.84 ng 20 3% i Al 1 t i: tion:

cal cul at ed a%ugﬂx}elh% ee baggé@b rfr%o‘%r?%ng{xr%erg@?ac ?@ésj\gg%?’ééa ﬁ'ﬁhlﬁglﬁ{%eswﬂmn
starch23.5 tcvrgemdixgbdmad,. Beriliping theaolyioh aintli filing éf inusvitableandpules or vials. Any
g(r)(;ts ;fiﬂln ﬁlglso le;sngﬁ(ijciiﬁ% }% x?en@éﬁggﬂﬁ@%glmnn%ge% lljnngyslge? %crl éd?%u?lf’ asntt’on?c):itsy ;ggnts,

preservatives, antioxidants, etc.

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

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

Compound 50mg
Lactose 60 mg
15 Maize starch " 30mg
Hydroxypropylcellulose ‘ 2.4mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg
20
2) Tablets containing 0.5 mg of a compound of the invention calculated as the fiee
base:
Compound 0.5 mg
25 Lactose 46.9 mg
Maize starch 23.5 mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 fng
30 Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:

Compound 25mg



14 March 2005 WO 01/96328 45 Sorbitol 500 ng Hydr oxypr opl;&llﬁ% hlﬁlog
A ycerol 50 ng Met hyl - paraben 1 ng 5 Propyl -paraben 0.1 ano 0. 005
m  Fl avour 05 ng Saccharin sodiumO0.5 ng Water ad 1 4 | ution
for inj ecﬁ%ﬁl’%ﬁ?ﬁ aining per nillilitre: Conpound 0.5 rrgrp‘%é?%q]‘%%&% 1 ny
Acetic Acid 0.05 ng 15 Saccharin sodiumO0.5 ng Water ad 1 ni

PCT/ DKOL/ 00406 14 March 2005 46 C aims 145A substituted indole derivative

of formula I Y'\ 3Sdb{teHZ)- W (CH2)m Y4 N |i800mg

Hydroxypropylcellulose 15mg
Glycerol 50 mg
Methyl-paraben I mg
5 Propyl-paraben 0.1 mg
Ethanol 0.005 mi
Flavour 0.05 mg
Saccharin sodinm 0.5mg
Water ad 1 ml
10
4) Solution for injection containing per millilitre:
Compound 0.5 mg
Sorbitol 5.1mg
Acetic Acid 0.05 mg
15 Saccharin sodium 0.5mg

Water ad 1ml



wherein one of YI and Y2 is N, which is bound to Y4, and t f vl
and. Y2 is CO CS, SO or SO and Y4 is is CH2; Y3 is Z- CAQ%&%;Q%QO@
CH2CH2, and Zis 0 or S; provided that when Y is N, Y3 may not be Z-CH2;.
Wis a bond or an 0, S, CO CS, SO or 502 group; nis 0-5 mis 0-5 and m +
nis 3-6 ; provided that when Wis O or 6 then n > 2 and m? 1; when W
is CO CS, SOor s , then n ? 1 and $‘7 1; Xis C, CHor N prOV|ded t hat
when X i Schaindshe dotted line indicates a bond, and when X is Nor CH the
dotted Iine is not a bond; R) -RO are independently sel ected from hydrogen,
hal ogen, cyano, nitro, am no, hydroxy, Cl _.6-alkyl-am no,

di -Cl.6-alkyl-am no, Cl.6-al kyl, . e yI C2. 6-al kynyl, Cl -6 al koxy,
CI.6-aIkyhthio,EEE%ﬁQFQVFEEU%%??PEﬁ%ﬁm H rihydroxy or thio

C3_$-cycl oal kyl, C3.8- cycloal kyl -Cl. 6- aIkyI acyl , thloacyl aryl,
trifluoronethyl, trifluoromethylsul fonyl, and Cl - 6 alkyhgulfonyl; 14 March
2005 47 R10 is hydrogen, Cl_6-al kyl, C2_6-al kenyl, C2_6-jal kynyl, CL6-al kyl
substituted with hydrgxy or thiol, C3. 8- cycloalkyl R?
C3_8-cycl oal kyl -d 6-.IkyI]19 aryl, aryl-d _6- aIkyI1 acy
6- al kyl sul fonyl Rtri .orogethyl fonyl or arylsulfon
phar maceutical |y ad H "_Wa id a dH&J on sq&h hé}*of
according to claim gr ei nlit ein ol'6”1s bouRd to X via p05|t|on 3 of
the indole. 3. A ' 0 ccor to clainms 1 to 2 whei'®in one of Y and
Y2 is N, which is bound tb Y4, and the other of Y and Y2 is CO and Y4 is
CH2. 4. A conpound ac%ordlﬁg to claim3 wherein Y is a nitrodeén bound to
Y4, Y2 is CO and Y4 is CH2. 5. A conpound according to claim3 wherein Y2
is a nitrogen atombound to Y4, YI is COand Y4 is CH2

wherein

oacyl, Cl _

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

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

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

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

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

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

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



acyl, or a ph

6. A conpound according to clains 1 to 5 wherein Y3 is ig@%ﬁ%%%ﬁggz. 7.

A conpound according to clains 1 to 6 wherein Xis C 8.

according to clainms 1 to 6 wherein Xis N. 9. A conmpound according to
claims 1 to 6 wherein Xis CH 10. A conpound according to clains 1 to 9
wherein RL -RO are independently selectgd from hydrogen, hal ogen, cyano,

nitro, amno, O _6-al kylam no, di-d _6-4 | kyl am no, & _6- al kyl,

C3. 8- cycl pall oy aReh i foar eneiivhyt. @ndaRi1i 8, IdyrasBitufdd WiuhjdtbxyPr

1 grngcéuffca#ﬁy g%cepf%blggaC| hdb?tign sal the(edﬁﬁf?pwhrch
2005 48 1tr thiolcOnpoyehvliad cOrdiyetpalleyl€h atativyl, anpli efyl-HCs.csblybored thioayl, C.
a1 11 calspiiotyt; SiffioRsedyIRMRST o duflnytof a prhdhRRcay ebdpidtfe ' ! ™
5- Fl uor o- 3cifl hddios daioxeredf. 4- di hydro- 1 H qui nol i n-2-yl ) butan-1-yl ] pi peridin-4
-yl }-1H i ndol e;
5- Fl uoro-3-{1-[ 3-(2-o0xo0- 3, 4-di hydro-2H qui nol i n-1 -yl ) propan-1-yl ] pi peridin-
4-yl }-1H ,i ndol,e; . . . . . . o
5- Fl uor o- 3 { 1- {*5OFPO8R A5 RIine 13 aletn 20 R dhs idqleyt PRat 9t YARISHPet i di n-
yl }-1 H of hd@hddle. -
Chl oro- 3-{1-[ 3- (2- ox0- 3, 4-di hydro- 2H qui nol i n-1 -yl ) propan-1 -yl ] pi peri di n-
yl }-1H i ndol e; _ _ _ _ o
e e 3 S WedhipoRi®actofaifl YA to B ARkiR ohe ¥ YRR S WRLRR! ! A1 n- 4
5- Chl or o- Beitth ¥ @rdotke oficdofiiHyad &2 2HOGUaNdYT Is-CHy| ) pent an- 1- yI | pi peri di n-
4-yl}-1H indole; 7-Chloro-3-{
1-[ 4- (2-oxo0- 3, 4-di hydro- 2H qui nol i n-1-yl ) butan-1-yl ] pi peridin-4-yl}-1 H
i ndol e;
5-Fl uoro-3-{1-[ 4-(3-0x0-3, 4-di hydro-2H 1, 4- benzoxazi n- 4-yl ) but an-_1-yl | pi per
i di n-4-yl $#- | HAi qodgloend according to claim 3 wherein Y! is a nitrogen bound to Y*, Y*is CO

and Y*is CH,.

4
5
4
5

5. A compound according to claim 3 wherein Y2 is a nitrogen atom bound to Va4
is CO and Y*is CH,

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

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

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

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

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

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

.pharmaceutically acceptable acid addition salt thereof.



5- Chl oro-3-{1-[ 4-(3-0x0-3, 4-di hydro- 2H 1, 4- benzoxazi n- 4-yl ).yt a I ] pi per

i di n-4-yl}- 1H i ndol e: Eo CHZBOX

5- Fl uoro- 3-{1-[ 3- (2- oxo- 3, 4-di hydr o- 2H qui nol i n- 1-yl ) propan- 1-yl ] - 3, 6-di hyd
ro-2H pyridin-4-yl } -1 Hindole;

5-Fl uoro-3-{1-[4-(2- oxo 3, 4-di hydr o- 2H-4%UI nolin-1-yl)butan-I-yl]-3,6-dihydr
0-21-1- pyridin-4-yl -1 Hindole;

5- Fl uoro- 31{ 1- A%bﬁ%bﬂﬁpac%oﬁh@ﬁ)éfhilﬁ‘l%ﬂﬁhmléc’fb‘djfrdfﬁ) pentan-1-yl]-3, 6-di hyd
ro-2H pyridin-4 1Hi ndol'e; 5-Fl uoro- 3-{

1-[ 4-(2-o0xo0-3, 4- d| hydro 2H-qui nolin-1-yl)butan-|-yl]piperidin-4-yl}-1 H

i ndol e;

5- Fl uor o- I5 Fr]r]é?rﬂﬁ {5[%'&1 f”? %’é %li%dr% Hil %Hlﬂg}gf%yyﬁ;odmpr}owplpefn 1?) r}'rli)pan l-yl]p
i peridin-4ndoy;} - 1Hindol e; 14 March 2005 49 5-Fl uoro- 1 rret hyl -
1[4(20x034d|hdr02H- U|noI|nI-yI)btan1yI] i di -4-

yl } - 1H i nddileerozindl -14-( Boxerd.A1dilydro-d Hr qujpplin-2-y)butan-1 -yllplperldm-4 yl}-1H-
1-[4-(2- Oﬁ) 4d|hydro 2H qui nol i n-1-yl ) butan-1-yl]- 3, 6-

di hydro-2 pyr’l din-4-yl } -1 Hindole; or pharmaceutically acceptable salts

t her eof . BZEludkorat-[Br(Butqd-8 Alditahipasi-fuinslichal pedpant Is@fbipariditatyl } 1H-
conprises.a conpound of any of clains 1 to 11 in a therapeutically
ef fecti ve Igunt together with one or nore pharmaceutically acceptable

carriers ‘BrFI{i’éﬂo!ﬁ?f-gs- gzlx 0-YHE iR drB- z?f{ilﬁﬁﬁb!ﬂglﬁrfl)p@ﬁ%nq ﬁﬁérﬁ'ﬁaiyﬁ Qi for

t he manufacture o cament” use I'n the treat of positive and
negati ve sndopt,ons of schi zophrem a, other psychoses anxi ety disorders,

compul o1 e dHgBr ar-1>wspre st Ry gaBEP b UGGy FalPeeradead By
conventi ogga,j@nti psychotic agents, migraine, cognl t| ve di sorders, ADHD and

in the inprovement of sleep.
5-Chloro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-ylpiperidin-4-yl} - H-

indole;

5-Chloro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan- 1 -yljpiperidin-4-yl } -1 H-
indole;

7-Chloro-3-{1-[4~(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl ]piperidin-4-yl }-1H-
indole; -

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

5-Chloro-3-{1-[4-(3-0x0-3,4-dihydro-2H-1 ,4-benzoxazin-4-yl)5utan—1 -yl]piperidin-4-yl}-
tH-indole;
5-Fluoro-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole; _
5-Fluoro-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]-3,6-dihydro-2H-
pyridin-4-yl}-1H-indole;
5-Fluoro-3-{1-[5-(2-0x0-3,4-dihydro-2H-quinolin-1-yl)pentan-1-yl]-3,6-dihydro-2H-
pyridin-4-y1}-1H-indole;
5-Fluoro-3-{1-[4-(2-0x%0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yljpiperidin-4-yl } - 1H-
indole;

5-Fluoro-1-methyl-3-{1-[3-(2-0x0-3,4-dihydro-2H-quinolin-1 -yl)propan--yl] piperidin~4-
yl}-1H-indole; o
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5-Fluoro-1-methyl-3-{1-[4-(2-0x0-3,4-dihydro-2H-quinolin-1-ylybutan-1-yl]piperidin-4-
yl}-1H-indole; and A
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;

- or pharmaceutically acceptable salts thereof.

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

pharmaceutically acceptable carriers or diluents.

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

improvement of sleep.





