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CNS DI SORDERS Field of the Invention 5 The present invention relates to a
novel cl aggombs2endol e derivatives having affinity for thepcOoganiezer D4
receptor. The conpounds have antagonistic effect at the dopam ne D4
receptor and are therefore useful in the treatnment of certain psychiatric
and neurol ogic disorders, in particular psychoses. Sone of the conpounds
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| nvent i orFjeldbfIBLHientivacl oses conpounds of the general fornmula (CHOP CO R
NRa | RL 15 wherein Ris hydrogen or alkyl, RL and R2 are hydrogen or
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HT,c receptor and some of the compounds are serotonin reuptake inhibitors.

10

Background of the Invention.

AT 332401 discloses compounds of the general formula

(CHz)p""—CO X1
N < >

N Ry

15 wherein R is hydrogen or alkyl, R; and R, are hydrogen or alkyl, p is 2 or 3 and X is
hydrogen, fluoro, chloro or bromo. The compounds are said to be useful as neuroleptics.

The patent does not contain any experimental data.

WO 95/11680 relates to a broad class of compounds having antipsychotic activity. One

20 group of compounds claimed are compounds having the formula

\_Rin



al kylthio, trifluoromethoxy, cyano, acylam no, trifluoroacetyl,

am nocar bonyl, nonoal kyl am nocar bonyl, di al kyl am nocarbonyl, etc. The
appl i cat ivomozlas223 not explain 5 any nmechani sm of action, bRCTDERel/e@rpounds
are said to have a reduced tendency to gause extrapyram dal side effects.
Dopam ne D4 receptors belong to the dopam ne D2 subfam |y of receptors

whi ch i s WhesrisiXdds 06 St Hoer XRs pdkis alkderiea Wt k& Hon O, Pord¥ids and Reislatdrogsn,
neur ol ept he _si d effect neur gl ept i mar.i |y
exert theailufﬁ’et‘gﬁ%c? vi‘a Xr}’t’acg Xgﬁn (%Ifa%ﬁﬁnrglcnen ’0 gqgafj@g n%@%{%le goto D2
recept or AARUHGYNI EflicRombiRosY, | ayalo, r e@y@ﬂmn@j tthigubroatdtyl, Hosvaimearbonyl,

dopam ne D4 receptors are primarily located in areas of the brain other
than st rimeneaikylanigeesbonyd diplkylaginocarbopyl afleagohis BRPLSALIH dogs et KRB,
receptor I V.
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nunber of ihgand past B’aahﬁ t c d GAEH
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1999, 128, 613- 620). Furthernore, it was shown t cl ozapi ne, which is an
ef f ect i velogaminssDe treedptors jase grinesilylocated ip4arens @édhq‘: drain (actheri thee saiatumy . 3.

a1 ocoptHESRH BAS SR N, Aiamett SRy ek s FRRED: Sbncls AglTRE

psychosesextrdpyrbRRRNside JErc@NTiig ¥IRkGatb@ Yy ahs tnthRyttetic WloAapiel Which reea;ttgne nt
of cognitive deficits (Jentsch et al. Psychophar nacol(gag 999 142,

78- 84)3 \izlo2 affBnty3opy/iukol: cosHyrs @dfig chhetgrﬁe;trépyrémil side offgpts éVglé detic

Gori ol 1 ok TR S0 R TRANR NGRS R IR 008, 18 SRTPEEd i o
in the geSw@n&tgdOpH. her. Fapmrs 199818 38839p).0or has been publ i shed (M Cracken
et al. Mol. Psychiatry 2000, 5, 531-536). This clearly indicates a link

bet ween the dopam ne D4
A number of Dy ligands, which were postulated to be selective Dy receptor antagonists (L-

20 745,879 and U-101958), have been shown to posses antipsychotic potential (Mansbach et
al. Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that
these compounds are partial D, receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a

25 silent D4 antagonists (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

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

beneficial effects against psychoses.

30 Dopamine D, antagonists may also be useful for the treatment of cognitive deficits (Jentsch

et al. Psychopharmacology 1999, 142, 78-84).



5 receptor and ADHD, and |igands affecting this receptor may be useful for

the treatnment of this particular disorder. Various effects are known with

respect twoeopofeainds which are ligands at the different BET/OKONMIS0T ecept or
subtypes. As regards the 5-HT2A receptoy, which was previously referred 10
to as the 5-HT2 receptor, the follow ng effects have been reported, e.g
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scht zoph SRR e P Papd st A0 o PRREEL AR IR, °Sf%- th

cl assi calin nigug@lcaptodifg il @csplammpbt edteptop hsd I@emq)ubﬁs}(eee(l\wrsclﬁmet lals gl
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antagonistic effect 1n addition t hei r dopam ne bl ocking properties and
have beerserotqon te@dptot sulppssess regatds-thg §rEEs| reeephahwhichuras(@evinusly etfenbd

Exp. in. Ther atents 350+ 35 ently, evidence has
o o dnal BecHHTad b On HoRtlors SERIRP bR el b e ve 5 HToA
ant agoni sts as drugs capable of treating positive synptons of psychosis

(Leysen et al. Current Pharmaceutical Design 1997, 3, 367-390 and Carl sson
Current Cﬁsmtrﬂepwssime eirg an@ompmﬁ@mqng af thengeepDiundisy Odeet ep eh)Drug2Dgv) Res.
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and in the treatment of anxiety (Colpart et al. Psychopharmacology 1985, 86, 303-305 and
Perregaard et al. Current Opinion in Therapeutic Patents 1993, 1, 101-128).

20
Some clinical studies implicate the 5-HT, receptor subtype in aggressive behaviour.
Furthermore, atypical serotonin-dopamine antagonist neuroleptics have 5-HT, receptor
antagonistic effect 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),

25 350-351).

Recently, evidence has also accumulated which support the rationale for selective 5-HT3a

antagonists as drugs capable of treating positive symptoms of psychosis (Leysen et al.

Current Pharmaceutical Design 1997, 3, 367-390 and Carlsson Current Opinion in CPNS
30 Inmvestigational Drugs 2000, 2(1), 22-24).

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



Accordi ngly, dopami ne D4 receptor ligands are potential drugs for the
treatnent of schizophrenia and other psychoses, and conpounds wth
conbi ned b hres283 at the 5-HT transporter may have the furPCh®Kobersefit of
i nproved effect on depressive and negati,ve 10 synptons in schi zophrenic

patients. Conpounds w th conbined effect at the g@ﬁgam ne D4 receptor and
t he 5- HT2AH ec dptusts hﬁw brepefouné tbeenlgmem dte eHpatonle &-TEF frewntalen inhdlyiors ve and

negative s i renl a nef it of fect SI ve
and anxi e Cp;’%ﬁg%? o%gg gr%tlgn par |cuI CIelils’[ h%%CS%Bﬁtﬁlgge%%VW%éoﬁx eﬁPF n are
consi der eghibitiiguleffost th@binkeawitenbffipity Resiid BeIaRd raegairi kay S hrpifors bof
schi zophrem a_w thout inducing ext rsqifyram dal side effects. Summary of the

| nvent i orParsRileplye usgibder dhe ttlf?ém?ﬁ“é denressian: poh qther: Gisprdets aRsPeRifolnds
that are @g‘g@ a e D4 receptor and
such c%rrp%ﬁ({r‘%%ﬂ]ﬁlre co ﬁlt ?td@?fg gt%ﬁ?épcg?%%?n@/ge EQ receptor, the
5-HT2A receptor, the 5- I—FI'2C and/or the 5-HT transporter. 25 Accordi ngI y
the pres vention relates to no ounds .of the forpula |

R5 ~ R3 /Ecqorﬂng ly; dgpamige( chxem o I@amf eejerial ﬁe@lgm'IfZQ s ef)tm% of”
02/ 08223 0 0 6z I .

2. 6- al kei@l% i M) gthiﬁpm%%scﬁ Ebﬁﬁ&i{g,g&ﬁcg ésahb%‘? 8%%|at & 35 kyr |
al | of whrankportey thay bets thet {irthdr bnmfnrofnmmovadneffeommhd@]wtwet:melnn%atwe
sel ected from hal o ano, nitr a . 6-al.koxy,
&1 b af VRS iy o gttt ComPRu vt Greabiied hiptan e eoputinBY
Cl_6-al k%&gt(fr%)tl'the SIHR, deSetbyinay %ﬁ‘yé tHelhcBe ! K8/im révéaleéf%cf)@ﬁ)ﬂosmve and

heteroaryl 6-al kyl where the aryl and heteroarfy groups nay
subst i t utnegativnsymeptomsraf schizeghrgiin andutbs thenefénefs effedt ent @@rttssxym amél wyeaty

cyano, nlstygn%,to am no, CIl.6-al kyl,

15 In particular, the compounds of the invention are considered useful in the treatment of
positive and negative symptoms of schizophrenia without inducing extrapyramidal side

effects.

Summary of the Invention

20

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

dopamine Dy receptor, the 5-HT,4 receptor, the 5-HT;¢ and/or the 5-HT transporter.

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

3
_/_—:]" —(CHa)y—W—(CH2)n \ /
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R? R 0]



Cl_6-al koxy, Cl1_6-al kylthio, hydroxy, thiol, trifluoronethyl,
trifluoronethylsulfonyl and C1_ 6 al kylsulfonyl, or RLis -NR R' wherein R
and R' ameoonoependent|ly sel ected from hydrogen and Cl_6ral/®kbi/o@oyl ,
aryl-Cl_6-al kyl, heteroaryl and het eroasryl Cl 6-al kyl, all of which may 10
be substituted one or nore times wth substituents sel ected from hal ogen,

cyano, nIWfﬂpl@lll Ran$ hiydrogen @r a@ﬂ«»ya]kylcﬁzﬁ -adlicapl yCo-sik gyl Rys-evalealkylyeir xsr,

t hi ol , f t and ] K fonyl,
or R i s ARG o FeiidtP AR b ityed e - 3Rfte b o VbR
cont ai ni ggecdtre ,ﬁoﬁﬂ\ﬂlawgehhbﬁﬁloh&hﬁdi Om@h@myaﬁjx@g:ttmdl f cpmltoxyy @nglakylt@iooup
N-RO wherein R9 is hydrogen or Cl 6-al la! gptional |y substituted with
substit umﬂl@r%etm, %ﬂ%om?@bﬂwé%@ apd Ceyrabylsulpayloor Bpisgyl, ayl-6aaialaby

L3 XLy, 1S MRy UG Py P S

group; Zenenon moﬁb Memnh dfub&titasids seteoteds fidmhalggenay cybad, titel amviren O\gdatkyld, or
S, n> and

the doTt Gaterd ﬂaﬁafawgl%?m%?w ﬁhf@fé%&%olaleﬁwﬁéﬂmﬁnﬁth@@%ﬁ&ng 16bond
when X '§lk sﬁrfo&h* or® f2NRER Gl brefi] K ;{gd %Bﬁ&gﬁ&ﬁﬂf@&@@ké M IS

hal ogen, ano, nitro, amno, Cl.6-al yny
C3_8-cyc hmh[ky-lalkyt&rﬁl— <ay§d+®xesl-dllyy1 hﬁtel@aaﬂ laypdl he@ﬂpaﬁyldﬂlk@adkyl el cIf valiukly Imetyl o,
30 hydro trifluoro trifl]uoro

G 6750 kbF subTstish o ToRRaBBSS Pk B REEE OB bR Bl R guanos nitro,

CL_6-al KihindC2 IkAnylg Ky@yL-alkGRhi8; CHGHRRYKY thiol,  trifl thyl
G5 o cyolmindes |G (G g afoBl Y QY aIGE; DHLORYY thiol,  frifluoromethyl

Cl_6-al kmfbmrcbmﬁiwfultfm}fll mﬁr@nze@lhyllsglmrfyé,rqr'R onts a aatyﬂamdl draraytiallyoratigated 5

phar maceut caII table .acid additign |t t ereof articul ar
brboar el 6 iprabePE IR AMFuRE Bs P b B Bocbes 58 Feresitar Bl B %0 o o
i s bound gtqup >Nm9awn@@int Rbfs Bydbgdher Ongalkgl obﬁomlfywrubbtﬁnteanml@l si®fituentshe

i nvention reI ates to such conpounds wherein Wis bond. In particular,

t he p¥eselectpdiom ihelpgenl ayane, M orp@an s-sviler:d) er alkylﬂll%sh}zirom thipla

further gradbiBRL, uhiG-BhERSMabAERE (D fighaliGant © such conpounds wher ei n

Wisabond or Wis an O, S, CO, CS, SO or SO, group;

20 mnis 0-6, mis 0-6 and n+m is 0-6; provided that when W is O, or S, n > 2 and when W is
CO,CS,SOo0r SO;,n 21,

X is C, CH or N, and the dotted line emanating from X indicates a bond when X is C and no
bond when X is N or CH;

25
R? is Cy.¢-alkyl;

R*-R” are selected from hydrogen, halogen, cyano, nitro, amino, Cy.¢-alkyl, Cp.¢-alkenyl,
Cye-alkynyl, Cs.-cycloalkyl, Csg-cycloalkyl-Ci¢-alkyl, Ci_¢-alkoxy, Cj¢-alkylthio,
30 hydroxy, thiol, trifluoromethyl, trifluoromethylsulfonyl and C;¢-alkylsulfonyl;



met hyl group. In another enbodinent, the invention relates to conpounds
wherein the group -NHHCORL 15 is attached to the phenyl group in a

posi ti onvwanp2082e3 t he position of the R2 group. In particub@r/pKpireospr esent
invention relates to such corrpounds wh rein RL is C1_6-al kyl, C3_8-

cycl oal kyl,, C3. 8-cycl oal kyl - 6- al kyl hen phenyl - C1_6- aIkyI furanyl,
t hi enyl , Royis ihagrogen,fyre-akyl 2p3ﬁﬂl‘iem’hl 2 vagbﬁéwg G- StWQI%H@hﬁs gkt che

subst i t ut 100 bs s cted

cyano, ni a§'l ﬁ%}ir%f M’F%y‘w h@ﬁf&g’l aﬁk&é{}{&gﬁr@%@l ﬁu?rf)ﬁle hy%{‘?ﬁgﬁ%xy,
trifluor Qamﬁtsltlydnyl tolfafphu@m&eﬁﬁdmysuéefpwmé ac&hﬁﬂcﬁﬁorﬁsaﬁlth@i’esﬂl fonyl, or RLis -
NR R' wherein one of R and R' is selected from hydrogen and the ot her of

R and R' is selected from Cl_6-al kyl, phenyl and phenyl-Cl_6-al kyl,

wherei n tfe,ph : k r
ther o1 SHEIERAb BSARY, D PUBSE iV, D001 TBERLAES MU
Cl_6 al kangole Ghoundltd Kt positiohy df theynddle.i f | uor onet hyl ,
trifluoronethylsulfonyl and Cl1 6 alkylsulfonyl, or RLis a

t et rahydr opyranyl, norpholino, thionorpholino, piperidino, piperazino or a

N- (hydr oxy a%nﬁe@énlfﬁddhﬂérﬁef}é%h%tlgﬁ ?él&’ceé b §'th ES&bBﬁ&sWQN‘?% abbfi€ In

present invention relates ' to a COI’TpOUﬂ sel ected from

{2 [ 5- ( Agettydudarj tho prc@emtanvayitioh eslgtied &t dopipopigrewhaeim-nt+ wil 3-26- chl or o- 1H-i ndol e
3 - f\l {2- [ 5 -(Cycl obutyl net hanoyl am no) - 2- et hyl phenyl ] ethyl } pip

eridin?4- yl) - 5 -fluoro- 1Hindole; WD 02/08223 PCT/DKO1/ 00507 7 3-(1-

{2- 5( ( Aqﬁtayfu&ﬁwé&bc?dlﬂﬁh@mdoﬁ%geﬁk ifcidbi RilRes todéudh4oripbuRds WHaERr RHis ndol e

{2 [ 2- MetthgthylRréuthi ophen- 2- yI met hanoy! ani no) phenyl ] et hyl } pi peridin-4-yl)-5-
chloro-1Hindole; 3-(1- {2-[2-Methyl-5-(3-nmethoxybenzoyl am no) phenyl ]
et hyl } pi peridin-4-yl)-5-chloro- |H 5 indole; 3-(1-

{2-]5- (leaa@memhnmlh@ﬁpm@ﬂwaﬁ)onaemhy lcphipoyddsaikeréih Rh gfougi-NEREY-RL 5- f |
uoro- 1Hindole; 3-(1

{ 2- [ 214etingttacheq tqﬁheﬁh@wlzrwné@maﬁaynaaﬁaﬁ@;wmop&fﬂw RH&198P di n- 4-yl ) - 5-
fluoro- 1Hindole; 10

3-(1-{2-[5-(Isobutanoyl am no) - 2- net hyl phenyl ] et hyl } pi peri d| n-4-yl)-5-fluoro
- 1H- i ndolle;particular, the present invention relates to such compounds, wherein R!is C;. g-alkyl, Cs.g-

cycloalkyl, Cs.g-cycloalkyl-C.¢-alkyl, phenyl, phenyl-C;¢-alkyl, furanyl, thienyl, pyridyl,
pyrrolyl, pyrimidyl, wherein the phenyl groups may be substituted one or more times with

20 substituents selected from halogen, cyano, nitro, amino, Cj¢-alkyl, Ci-s alkoxy, Ci.¢-
alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and C,.¢ alkylsulfonyl, or R' is -
NR'R" wherein one of R' and R" is selected from hydrogen and the other of R' and R" is
selected from Cj.¢-alkyl, phenyl and phenyl-C;¢-alkyl, wherein the phenyl groups may be
substituted one or more times with substituents selected from halogen, cyano, nitro, amino,

25 Cie-alkyl, Cy_s alkoxy, Ci¢-alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and
C1.¢ alkylsulfonyl, or R! is a tetrahydropyranyl, morpholino, thiomorpholino, piperidino,
piperazino or a N-(hydroxy-C;.¢-alkyl)piperazino group

In a specific embodiment, the present invention relates to a compound selected from

30
3-(1-{2-[5-(Acetylamino)-2-methylphenyl]ethyl } piperidin-4-yl)-6-chloro-1H-indole;
3-(1-{2-[5-(Cyclobutylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-5-fluoro-
1H-indole;



3-(1- {2-[2-Methyl-5-(pival oyl ai ni no) phenyl ]
et hyl }pi peridin-4-yl)-5-fluoro-1 Hindole; 3-(1 - {2-
[ 5- (Hexamo@ bzoi2ed) - 2- met hyl phenyl ] et hyl }pi peridi n-4-yl)PErDKouerse? 1
Hindole; 3-(1-
[

{2-[5-(4-Fl uor obenzoyl am no) - 2- net hyl henyl ] et hyI } pi gerl di n-4-yl)-5-fl uoro-
1H i ndol3e(l-#5[5-(Acetylamino)-2-methylphenyl]ethyl}piperidin-4-yl)-5-fluoro-1H-indole;
3-

L2 o NG AR A e Ra R BREX AGH Y b BIRR 13- 4- Y1) -5
I{2 [ 2- wewmdr%alﬂ(.i@megi n- 3-yl met hanoyl am no) phenyl ] et hyl } pi peri di n-4-yl)-5-f
uoro- 1Hindol e

[ 2ot hy - (S Meitpt s Gambgrdbenseoj pmeappexiahy boipeidiary i Ssbiors: H-uor o-

1H 205in ﬁ&qlg 3-(1-

{2-]2- Mt ’5- (4 met hyl benzoyl am no) phenyl ] et hyl } pi peri di n-4-yl)-5-fl uoro-
= ndOI3€Cl &-[51(Cyclopropylmethanoylammo) 2-methylphenyl]ethyl}piperidin-4-yl)-5-fluoro-

{2-] 2- Merh% 3 Met hyl - 3- phenyl ur ei do) phenyl ] et hyl } pi peri di n-4-yl)-6-chlo
ro-1H

3- (1-{2- [ﬁclcgpz-magmsl (b BRRCY Ry AR P BRI AR RS o4 1)

- 6-chl or o- dol
{2-]2- I\/Etlﬁiﬁindﬁle(,t hi ophen 2-yl met hanoyl am no) phenyl ] ethyl}
pi perl d| 1H-i ndol.e

{2-] 5 %%E‘? 3? tzﬁ’(r??’ lagllﬁcé)t-gmeﬂ]%pﬂ?pfﬂethyl}plpendm-4 yl)-5-fluoro-1H-indole;
et hyl }pl @e(ngz-%Meﬁh)l S%Nhh@ﬂﬁnﬂabzﬂh@fﬂﬁ é?hyl ﬁendm— -yl)-5- ﬂuoro 1H-indole;

3-(1-{2 t hoxybenzoylam no) - 2-'net hy f[) er|d|n4yl) 6-C
hl or o- | H.3 Glnﬂ?o[Se(HacanQﬂam{@) ZEmeMIphymﬂ}'gthy(lhypqruimﬂ'ylg/S uoro-1H-indole;

bg} gg;gg%%%@-@%g# L@)ygqx%m )_-?—ér?etﬁylplgenyl]eth¥ })plpend?nml-y'i)-S-ﬂ%l(;ifo'-ﬁgl-o e

{5-] 2- (4-ﬂ>,@15roxyphenyl )et hanoyl am no] - 2- et hyI phenyl }

et hyl ) pi peri - chloro-1Hindol e; ﬁ

{2-] 2-1$\/Et3h§ll-{23[5( @Kﬁmb@wzm@mm)r%wﬂwmyﬂ %@/ﬂ}lﬂpﬁé‘ﬂlﬂcﬁ -W-4-fuorodXehl or o-

| H i ndol, 8ol 3-[ 1-(2- {5-[(Cycl opentyl net hanoyl ) am no] - 2- et hyl phenyl }

et hyl) pi perl di n-4-yl]-6-chloro- 1H i ndol e;
3-(1-{2-[2-Methyl-5-(pyridin-3-ylmethanoylamino)phenyl]ethyl} piperidin-4-yl)-5-fluoro-

1H-indole;
3-(1-{2-[2-Methyl-5-(3-phenylpropanoylamino)phenyl]ethyl } piperidin-4-y1)-5-fluoro-1H-
20 indole;
3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl} piperidin-4-yl)-5-fluoro-1H-
indole;
3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl } piperidin-4-yl1)-6-chloro-1H-
indole;
25 3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-6-chloro-
1H-indole;
3-(1-{2-[2-Methyl-5-(thiophen-2-ylmethanoylamino)phenyl]ethyl} piperidin-4-y1)-6-chloro-
1H-indole;
3-(1-{2-[5-(Isobutanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-6-chloro-1H-indole;
30 3-(1-{2-[5-(3-Methoxybenzoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-6-chloro-1H-
indole;
3-(1-{2-[2-Methyl-5-(pyridin-3-ylmethanoylamino)phenyllethyl} piperidin-4-y1)-6-chloro-
1H-indole;



3-(1- {2-[2-Methyl-5-(norfolin-4-yl met hanoyl am no) phenyl ]
et hyl } pi peridin-4-yl)-5-fluoro- 1Hindole; 3-[I-(2-

{5-[ 3- (4w apoesaphenyl ) ur ei do] - 2- net hyl phenyl } PCT/DK01/00507

et hyl ) pi peridin-4-yl]-5-fluoro-1H 10 igdole; 3-(1-

{2-]5- (Hexanoyl am no met hyl henyl et £p| peri di n- 7 chI oro 1H-| ndo
le; 3- (B[ {%%ﬁﬂh@wh@w )%%erﬂé}r ﬂngthyﬂ@hw&wh hly$-]

ethyl}plp 5- fluoro- 1H-|ndole 3-(1-
{2-[5-(4- gﬂror gloéehg}z;d%l am no) - 2- et hyl phenyl ]

et hyl } pi 3ef1i- (i-[2-Mieytiy)l-57c4cink by thehtdylabinb yptiehye JetiBA | piperidin-4-y1)-6-chloro-1H-
{2-]5-(3-, cI ohexyl propanoyl am no) - 2- net hyl phenyl] ethyl} piperidin-4-yl)-5
f1uoro- B¢pleindol e; 3-[1-(2- {5-[(3-Phenyl propanoyl)ani no] - 2- net hyl phenyl }

I
ER e R e e o PR R D R R AL R

or o- I]IH-mdodh;I e; 3-(1-

2- Met h er.i di chl or o-
1 ndor g i Ve N eeRI B s Renh e b B M ety Ak Tete ny1
peri di rIH{Lﬁdj 7-chloro- 25 1Hindole; 3-[ 1-(2-

{5-[2-(4-F uorophenyl ) et hanoyl am no] - 2- net hyl phenyl }

et hyl ) pi (e G t-18- 4 Fluproptkindyuaeitibk 2 mithdphepy ety Dpiperidin--y1}5-fluoro- -

{5 4-, hoxyphenyl ) et hanoyl am no] - 2- net hyI phenyl }

ethyl)lé) JBg9 n4y|] 7- chl oro- 1H i ndol e;

3-[1- (2 {ﬁ H{Lys{19 %lﬁﬁﬁﬂb’;%b Iphe 1e21m§5 ?aﬂldaﬂanw +7-chloro-1H-indole;

et hyl ) pi perl di n- chl oro- 2-[5-(benzoyl am no) -

2- Met hy| phén{2 12—Memlwl}5 6¢tpvéwdmpmram%ryknerhm%fl@mnomhwl}@myﬂ}anpemnaéﬁth)sfzz3
PCT/ DKOl/@O?Oﬁ % (1 {2-[5-(4-Fl uorobenzoyl am no) - 2- et hyl phenyl ]
ethyl}plpur ﬁ ) 7-chloro-1H indole; 3-(1-

{2-[5-(4-vet- @{Q‘y@B@hﬁﬂbmﬂz@ﬂhmﬁmmtmyﬂhpmﬁ&%}l]ethyl}p1per1d1n—4 -y1)-7-chloro-1H-

ethyl}?lplgrcl)gln -yl)-7-chloro-1

et
3-
-C
{2
1
pi

3-(1-{2-[5-(3-Cyclohexylpropanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-5-fluoro-
1H-indole;
3-[1-(2-{5-[(3-Phenylpropanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl]-7-chloro-1H-
indole;
20 3-[1-(2-{5-[(2-Phenylethanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl]-7-chloro-1H-
indole;
3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl} piperidin-4-y1)-7-chloro-1H-
indole;
3-(1-{2-[5 -(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-7-chloro-
25 1H-indole;
3-[1-(2-{5-[2-(4-Fluorophenyl)ethanoylamino]-2-methylphenyl} ethyl)piperidin-4-yl1]-7-
chloro-1H-indole;
3-[1-(2-{5-[2-(4-Methoxyphenyl)ethanoylamino]-2-methylpheny!} ethyl)piperidin-4-y1]-7-
chloro-1H-indole;
30 3-[1-(2-{5-[(Cyclobutylmethanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl]-7-chloro-
1H-indole;
3-(1-{2-[5-(benzoylamino)- 2-Methylphenyl]ethyl}piperidin-4-yl1)-7-chloro-1H-indole;



indole; 5 3-[ 1-(2-

{2-Met hyl -5-[ (pyri di n-3-yl net hanoyl ) am no] phenyl } et hyl ) pi peridi n-4-yl]-7-ch
| oro- 1HWO@dDOR23 3-[ 1-(2- PCT/DK01/00507

{2- Met hyl - 5- [(pyrl di n- 4- yI met hanoyl ) am go] phenyl } et hyl ) pi peridin-4-yl]-7-ch
| oro- 1H i ndol e; £‘ﬂ§

{ 2- Met hy|3-6-{2h(4B rpbzngqyﬂmmﬁah%ymgtbﬂph@qyﬁn@wm}r@nﬁm 4-yhpeehletonld=-y| ] - 7-
10 chl or Q- %OH-lndoIe 3-[ 1-(2-

{2- Met hy 1L f(t hi ophen- 3-yl net hanoyl ) am no] phenyl} ethyl)pi peridin-4-yl]-7-
chl or o- 1|'3'-(1l’-1QD[Si(4—Mekhokybéhzo§1%nMiﬁ)hyineﬁry[ﬁ}énj{zl]ethyl}plpendm- -y1)-7-chloro-1H-

1, 2, 3]t hi.adi_azol - 5-yl net hanoyl ) am no] phenyl } ethyl)-piperidin-4-yl]-

7- chl or o-149lindol e; 15

3- 1= [ 2- (Br R ARG o R AR 15 onény Sy S AT lind Y1 -

5-fluoro-1
{2- Met hy| Hb4ddopey r i di n 3 yI met hanoyl ) -am no] - phenyl } -ethyl)-3, 6-di hydro-2H

ridin | u oI e;
?% [ (4- Fl%é’a;pﬁep(iﬂt g]anéyl#élglﬁwpbﬁgﬂiﬁt]}lyl)plpendln-4 yl1]-7-chloro-
-ethyl)- 31}§ug10|[91dr0 2H- 20 pyr| din-4-yl]- 5-fluoro-]Hindole; 3- {
1-[ 2- (5- Acet yl ani no- 2- et hyl phenyl ) - et hyl ] - 3, 6- di hydr o- 2H pyri di n- 4-yl }
- 7- chl or &-[18@- {2¥eitley]- 53E({Indph(eﬁ-2-yhnethanoyl)amino]phenyl}ethyl)piperidin—4 yl]-7-
{2- Met hyl [i d - 3-yl net hanoyl ) - am no] - phenyl } -ethyl)-3, 6-di hydro-2H
pyri dith- zf’hfﬂg’l@; ®ro-1Hindol e and 25 3-[1-(2-

5-1(4-Fl 1 - -
(5 4% v et phy o1

phar rraceuﬂhiqraﬂﬂrlld@lﬁept able salt thereof. The conpounds of the invention

oo GRS B 2R s e MR P e BRAB D BB -5

recept or,7-tH16rootHiAdols;ecept or and /or 5-HT reuptake inhibiting effect.
Accor di ngl t he conpounds of the invention are considered useful in the
t r eat A®nt3 ﬁ [2-6bdicetyiraninerd-hetiuiphery s Gtk Sufs iy deoc Hil-py plnedivh -5 -Supe- 1 H-
psychose% %ﬁgxlety di sorders, such WD 02/08223 PCT/ DKO1/ 00507 10 as
general i sed anxi ety di sorder, panic disorder and obsessive conpul sive

di sorder,3-[1-(2-{2-Methyl-5- [(pynd1n—3-ylmetha‘noyl)-amino]-phenyl}-ethyl)—3,6-dihydro-2H—

pyridin-4-yl]- 5-fluoro-1H-indole;
3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl} -ethyl)-3,6-dihydro-2H-
20 pyridin-4-yl]- 5-fluoro-7H-indole;
3-{1-[2-(5-Acetylamino-2-methylphenyl)-ethyl]-3,6-dihydro-2H-pyridin-4-y1}-7-chloro-
1H-indole;
3-[1-(2- {2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-yl]- 7-chloro-/ H-indole and
25 3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-yl]- 7-chloro-/ H-indole or a pharmaceutically acceptable salt thereof.

The compounds of the invention are partial agonists or antagonist at the dopamine D4
receptors. Many compounds have combined effect at dopamine D, receptors and the 5-HT,4

30 receptor, the 5-HT,c receptor and /or 5-HT reuptake inhibiting effect.

Accordingly, the compounds of the invention are considered useful in the treatment of

positive and negative symptoms of schizophrenia, other psychoses, anxiety disorders, such



depression, aggression, side effects induced by conventional antipsychotic
agents, mgraine, cognitive disorders, ADHD and in the inprovenent of

sl eep. 5waopes2ei cul ar, the conpounds of the invention arRCTOKSi/dspEd
useful in the treatment of positive az? negative synptons of schizophrenia
W t hout inducing extrapyram dal side fects. In another aspect, the

pr esent asn\@ncriagwdp Iaowweghs@rctﬁh,amm@dmt@r @tslrrmbs(i:swivsncmmisnvgl digorden at

| east on ound of . fo i ned above or utical.

ncoept abEERTE: Sedisionorag sftects RRpESH Y Fony BRI By AR TRER e
amount aa@mwmduﬁ&wéﬁuADHIwhwhn%mﬁmﬁmv@mﬁﬁopﬂaﬁnaceut|caIIy accept abl e
carriers or diluents. In a further aspect, the present invention provides
the use of a conpound of fornula | as 15 defined above or an acid addition

salt the r.t t r.# he
treat donit B REs B8 ARMRAR U ey B R RRALER pegll SR elhal oty

| nvent i oposzlﬁ)veThm megmﬁmrujsnpmtmg@ﬁefchxlzolﬁmBml\mtlhoumndM§ texaq;wqﬂmdahlmde

i soners thereof and such optical isomers are also enbraced by the

i nvent i ofifecthe termd _6-alkyl refers to a branched or unbranched al kyl
group having fromone to six carbon atons inclusive, such as nethyl,
ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2- 25 nethyl-2-propyl and

2- net hy| In 4notlpar aspdot, the pielsa‘rtlilyvenctﬁn @rcaditk&srwphawmdcdﬁﬁcﬁ-@hlgoﬂiyibn comprising

I d f
bl il 53 cBE GRBOBI Y B e PR 8 AaL B Ry Eftble S50

et henyl, o @iQHe S the%?%ﬁ'therﬁ%éﬁ?ﬁ@%ﬁy ciTEARY Wloudh Snd ui mﬁbm@&l Wit duRrdrs
Cl- 6- al koxy, Cl1 _6-alk 1 6-al kyl sul fonyl, Cl _6-al kyl am no, Cl_6-

al kyl car bmm/pharma@bumhdly adceptaldesmgmstcg dluetts.gr oups in which the al kyl group
is Cl1_6 alkyl as defined above. WO 02/08223 PCT/ DKO1/ 00507 11 The term
C3_8- cycloalkyl desi gnates a nonocyclic or bicyclic carbocycle having three

to ei ghty SfakRtaspsodCiie @ses@mclhoa{t@wﬂmvﬁmmmeto)fla, coysdu@a fbrm@h .- as
Hal ogen nmeans fluoro, chloro, brono or iodo.
15 defined above or an acid addition salt thereof for the manufacture of a pharmaceutical

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

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

isomers are also embraced by the invention.

The term C;_¢-alkyl refers to a branched or unbranched alkyl group having from one to six
carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-
25 methyl-2-propyl and 2-methyl-1-propyl.

Similarly, C,.¢-alkenyl and C,¢-alkynyl, respectively, designate such groups having from
two to six carbon atoms, including one double bond and one triple bond respectively, such
as ethenyl, propenyl, butenyl, ethynyl, propynyl and butynyl.

30
The terms Cig-alkoxy, Cig-alkylthio, Cj¢-alkylsulfonyl, Cj¢-alkylamino, C;s-
alkylcarbonyl, and the like, designate such groups in which the alkyl group is C; alkyl as

defined above.



As used herein, the termacyl refers to a fornyl, C -6 -al kyl carbonyl,
aryl carbonyl, aryl-Cl_6-al kyl carbonyl, C3 8-cycl oal kyl carbonyl or a
C3_8-cyciwabkyd223C1 6- al kyl - carbonyl group and the term t ACDD&YI/00587 t he
correspondi ng acyl group in which the ?rbonyl group is replaced with a
thlocarbonyl group. 10 The termaryl refers to a carbocyclic aromatic
group, subtegm Smenyqloalbyl drsimetey e mpnocyshe toF digygtic gadegycle hpungdhrge to
het er oar f ers t ch as 1Htetrazolyl,
ik 1. 2 5o eEC R s RBE T SO EE PO B 75 5 et i azol v
1,3, 2- oxathlazolyl 1 3 4 oxathlazolyl 1 4, 2- oxat hi azol yI ,

3H—1 2, 4- dloxazolyl 1 2-di oxazol yl 1 4,2-dioxazo|y|,

3H- 1, 2, 3Halogam meats, ﬂuorsmorsz,bwmqqml<a%| yl. 1,3, 2-dithiazolyl,

1,4 2-dith|azolyl 1, 2, 3- oxadiazolyl, 1,2, 4-oxadiazolyl,

1, 2, 5-oxadi azol yl , 1, 3, 4-oxadi azolyl, 1,2, 3-thiadiazolyl,

1,2, 4- thAadsaizhﬁr@ih ha Iéinﬁactyhreaﬂs &za)fqﬂnyl 1313; dlkyhaﬂﬂny]z aﬂyyda;rbonyl

1H1, 2, 3- t;lazo y

4 20 tria i soxazol
i sot hi az#MCrep ygczlahqyuy éHS'F}ﬁla%lgﬂF?%Ogﬂl—P o Fi,oaml-?% ﬁ@ﬂ yprbonyl
furanyl, H@?ﬂ@ﬂ ol W 2, 3-
oxat hi azg1t0lﬂ Mlthe %ﬁ%)@g? %ﬁé%g% ﬁ?lcg 1,2, girn%xa é}gz?%wdh tHQ%aI%Hﬁﬁ ﬁéuplls
4H 1, 3, SrapMBdhwahlmiopaﬂ)pﬁylgromxat hi azi nyl, 1,4, 3-oxat hi azi nyl,
1, 2, 3-di oxazinyl, 1,2, 4-dioxazinyl, 4H 1, 3, 2-di oxazi nyl,
4H- 1,8, 5-dioxazinyl, 1,4,2-dioxazinyl, 2H1,5,2-dioxazinyl,

1, 2, 3- di £hl Agkilyl rbeds 4o BDcabbcAE | Mkhatic Brchp3.sgoislial HHIRAYIG maphihy!
4H 1, 3,5-di thi aﬁlfynyrl, 1,4, 2°di ték?lcam nyl o I[gé p3s2(_3 & {Bm ajéln naphthyl, in

2H- 1, 2, 3paviadeeptionyl., 2H- 1, 2, 4- oxadi azi nyl, 2H 1,2, 5-oxadi azi nyI 2H 1, 2, 6-
oxad| azinyl, 2H1, 3, 4- oxadi azi nyl, 2H1, 3, 5- oxadi azi nyl ,
2H 1, 2, 3- thi adi azi nyl, 2H1,2,4- thiadiazinyl, 2H 1, 2,5-thi adi azi nyl,

2H 1, 2, 6Thbteagli h%?e!rd%d/], refdts t 53ménibbteddh@iic?éﬂo nri’gdsﬁetsaémit&mdlyazamylz 3-
123tr|a2|nl 1, -triaziny 5-triazinyl, 2H 1, 2-oxazinyl, 2H1,3

30 oxHzi nyathlamlyh Mbk@ﬁ wgathlamlg_ élith?ézqmgluazom 113,24 onadbipsnfyl, 1.3.4-
2h 1, 4- th{(zﬂﬁl'a%igl 1%, ?%&hﬁ&?(ézol 1LPYH 1%'%%@?@}1;'_1”%9}&‘10)(& } dyh cﬁkiza%fﬁ”y'

2H-t hiiny PCYycricri ng ’SUCh "ds enzoxa | ’aZo
1, 3, 2- beppol? gxdthidzylyl, 3A-1,224-3ithierspdi t i, B2 dithlazol¥, 3,124, 2Jdﬁnia@ay1, hilgzl yl ,

82/”6235gﬁ%m,lﬂe%%%zééoa&;ﬁiél%mwaew,y oS AR | it aciazolyl
b2 benh s BRSPS g RO oy 1012
20 tnazolyl 1soxazoly1 oxazolyl, isothiazolyl, thiazolyl, 1H—1m1dazolyl 1H-pyrazolyl, 1H-
pyrrolyl, furanyl, thienyl, 1H-pentazole, 6-membered monocyclic rings such as 1,2,3-
oxathiazinyl, 1,2,4-oxathiazinyl, 1,2,5-oxathiazinyl, 4H-1,3,5-oxathiazinyl, 1,4,2-
oxathiazinyl, 1,4,3-oxathiazinyl, 1,2,3-dioxazinyl, 1,2,4-dioxazinyl, 4H-1,3,2-dioxazinyl,
4H-1,3,5-dioxazinyl, 1,4,2-dioxazinyl, 2H-1,5,2-dioxazinyl, 1,2,3-dithiazinyl, 1,2,4-

25 dithiazinyl, 4H-1,3,2-dithiazinyl, 4H-1,3,5-dithiazinyl, 1,4,2-dithiazinyl, 2H-1,5,2-
dithiazinyl, 2H-1,2,3-oxadiazinyl, 2H-1,2,4-oxadiazinyl, 2H-1,2,5-oxadiazinyl, 2H-1,2,6-
oxadiazinyl, 2H-1,3,4-oxadiazinyl, 2H-1,3,5-oxadiazinyl, 2H-1,2,3-thiadiazinyl, 2H-1,2,4-
thiadiazinyl, 2H-1,2,5-thiadiazinyl, 2H-1,2,6-thiadiazinyl, 2H-1,3,4-thiadiazinyl, 2H-1,3,5-
thiadiazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 2H-1,2-oxazinyl, 2H-1,3-

30 oxazinyl, 2H-1,4-oxazinyl, 2H-1,2-thiazinyl, 2H-1,3-thiazinyl, 2H-1,4-thiazinyl, pyrazinyl,
pyridazinyl, pyrimidyl, pyridyl, 2H-pyranyl, 2H-thiinyl, or bicyclic rings such as 3H-1,2,3-
benzoxathiazolyl, 1,3,2-benzodioxazolyl, 3H-1,2,3-benzodithiazolyl, 1,3,2-
benzodithiazolyl, benzfurazanyl, 1,2,3-benzoxadiazolyl, 1,2,3-benzothiadiazolyl, 2,1,3-



benzi m dazol yl, 1Hindazolyl, 3H 1, 2-benzoxathiolyl, 1,3-benzoxathiolyl,
3H 2, 1- benzoxathiolyl, 3H 1, 2-benzodi oxol yl, 1, 3-benzodi oxol yl
3H 1, 2- bavaodog2bi ol yl, 1,3 5 benzodithiolyl, 1Hindolyl, P&FbD&OI/MF0T Y|,
benzof uranyl, isobenzofuranyl, 1-benzotkienyl, 2-benzothienyl,

1H 2, 1- benzoxa2| nyl, 1H 2, 3- benzoxa2| ny 2H-1 2- benzoxazinyl, 2H 1, 3-
benzoxaz bergothiadiagolyla - he hheazothgrolylpH- 3 1L2-broisoxazpiy| , 2,1-benzisoxazolyl,

1H 2, 1- b i nyl zot hia I 2- |nyI
oH 1, 3- D EAEBk R nyl% %%Z% iR h?az‘igénr{%?ls"thﬁmé 1- E’gnzg@lt# A i
ci nnol i Niénzipidaadial i nyA-indpzblYaz o BERY,R-betpoxathksiyl, nyl,3-beangaihislyy| | 3H@ 1-

qui nol yl , 1H 2-benzopyranyl, 2H 1-benzopyranyl, 1H 2-benzot hi opyranyl or
o 1 beh%‘l%’m VAR R o b L S TR BV R R A

6 ot B bloRan A0, FEBhAHLY pASLRLD B ELRELES DML E o 2

wher ei n Bbehzothikiid Rib At gsbehroxiRaingly d HRD 3t‘tmgedsmmy‘l ARl Q-Eenzbmzmyﬂremﬁdrbd

saturate arti turated r tionall nln tional
RO or Beos 015 EBav R A et L PRI BATE nyl
N- (hydr 0%y i &siniAl b}{!'])z%ﬂﬁtﬁéhﬁyl‘ 2 HTDB RRALJ Y iny L Qbﬂmr%ﬂ%thﬂxﬂn 1, 2H-
pyrrolidinyl, tetrahydropyrid fetrah ydropyranyl tetrahydrofuranyl
etc. 20 $Héamotblaamd'i,t mmncslmb'l s phfcalamleylcoqmamimybf quirexiahdnt isoquiapkyl,
B e VA SR B A AR " SRR o SERb
Succi Ni Cherdeid 1S- met hyl enesal i cylic, methanesul fonic, 25

Syrady

et hanedi sul foni ¢, acetic, propionic, tartaric, salicylic, citric, gluconic,
lactic, malic, mandelic, cinnamc, citraconic, aspartic stearic,

almticypiitaconic alic - openzo t enzenesuf nc
DRl | Ok A B0 ShYA K oy BLIRPRVE0) S ol o SRS B

exanpl e Betbroostoinb 86lRENA IfioRe O, @@@%@ﬁy NR? singhudeN grogpsintiefetd RS isad grouphose
wi th hydrochloric, hydrobronmg¢ furic, sulfamc,  phosphoric and nitric

aci ds15 36RTRe apﬁearmewhpr@m Rcdﬁrpbla R d\fi@r%m Rhand RAviegatheniosm & Hoste &hi ch
d i.nj. st
2 e TerULASRC o ACSEAAREP i B doBNRIE 00D, AL R |

powder s, gﬁmpuanan el or S abnpaar@ rgtcmjpalshyh laf plipeeidiron, npipéra¥iby ) 20 QBRR3xy-C1-6-
PCT/ DKO1/ ?(yg

—plperazmyl morpholinyl, thiomorpholinyl, pyrrolidinyl, tetrahydropyridyl,
tetrahydropyranyl, tetrahydrofuranyl, etc.
20

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, etc., or parenterally in the form of



solutions for injection. For preparing such conpositions, nethods well
known in the art may be used, and any pharmaceutically acceptable
carrierswantoeemt s, excipients or other additives nornal PgT/DEET0G5N7 t he art
may be used. 5 Conveniently, the conpoupds of the invention are

adm nistered in unit dosage form containing said conpounds in an anount of
about 0. Gelutiens fy imgotiopn HOX prepdringiuply corsresitians mgipds welh knpwn ingarigpagpout
0.05 - 5 r I - . tiMe:
conpound 1 Fih RoERRisReBlBhRl keep BB hnflrs dReis, Bl HbeRe'dgives

pr epar ed msmblby hspddn the) arNnlsy bausedy a pi per azi ne, piperidine or
tetrahydropyridine of formula Il with an alkylating derivative of formula
11 MR R5\ RBX NHL-(CH2)n W(CH2)mRe IN\ \NHCOR R7 18 15 (I11)
(11D s wehilefiefily, Rbe SomWunds dF R BRIAObIL daiifio@l Cind Snie! & Fhotn
defined, and L 1s’a leavihg group such as e.g. hal ogen, nesylate or

t osyl at e;coBjairReglsaid compailndgliabn eamowit cdabautiond tofl0ODaegrul a |1 with a reagent
of formula IV: 20 R4 R2 5 R3 X NH E-(CH2)n-1-W(CH2) m R1#7 N NHCORI 18
(rr)y (rv)y wherein RL - R8, X, W n, mand the dotted line are as

pr evi ouslphdgtd ety @8 iEudusiifin () SRBY € aB5utaN0RC 50y 3h e tuRAh Bk icfabde i d;

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

10
The compounds of the invention may be prepared as follows:
1) Alkylating a piperazine, piperidine or tetrahydropyridine of formula II with an
alkylating derivative of formula III:
R* 2
RS R3
j!"“x g NH L—(CHz)y—W—(CHa)n, \ /)
RS N \_/ /\NHCOR1
R7 la
15 (I (1m)
wherein R'-R®, X, 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 IT with a reagent of formula IV:
20
R* 2
R® T3
j!_x ! NH E——(CHa)p—W—(CHy)n \ *
RS N/ \__/ 4/ NHCOR'
R ILB
m )

wherein R' — R®, X, W, n, m and the dotted line are as previously defined, and E is an

aldehyde or an activated carboxylic acid;



WO 02/ 08223 PCT/ DKO1/ 00507 14 3) Reducing the double bond in the
tetrahydropyridinyl ring in derivatives of formula V. R4 R2 R5 R3 |
N-(CH2) nWe 0b8223n\ R5 N~ \NHCOR R7 IB (V) 5 wherein ReeBBKOWOSN7 and i n

are as previously defined; 4) Acylati an amine of formula VI R4 2 5/
R3/" 11 XI\I—(CI-|2)nW(CI-|2)m\ Il / \ / N NR5S ~ 8 10 wherein R_-R8, XW
n, mand dhe ddbeias|thedoyte bard By Bgiteitahydroparidingliripg in derivalives pf £0rmu1a
carboxyl iy¢. acid and a coupling reagent, an activated ester, an acid

chl oride, ‘an i socyanate, a carbanmoyl chloride or a by a tvvo-step procedur e
by treatnment with phosgene followed by 15 addition of an am ne; 5)

C eaving a pol ynmer bound derivative of formula VI RA RZ R5 \ R3 X-~

N (CH2) n- W (CH2) m

R® I
——l / N—/(CHg)y—W—(CHz)y;
RS N/ NHCOR'
R’ lla
™
5
wherein R!-R® , W, n and m are as previously defined;
4) Acylating an amine of formula VI
R* w2
RS, R
_Ii_ —(CH2)y—W—(CHa)m \ /
. \_/ J/ NH,
R? ILE
10 (VD)

wherein R'-R®, XW, n, m and the dotted line are as previously defined by the use of a
carboxylic acid and a coupling reagent, an activated ester, an acid chloride, an isocyanate, a

carbamoyl chloride or a by a two-step procedure by treatment with phosgene followed by

15 addition of an amine;

5) Cleaving a polymer bound derivative of formula VII

R4
R2
3

1 —(CHz)y—W—(CHz)m / \

|
/I ———\NHCOR1

(VID)



R5 / N'" NHCORL R7 /~ OOR (VII) WO 02/08223 PCT/ DKO1/ 00507 15 wherein
R-R7, X, W nand in are as previously defined and R OH is hydroxyet hyl or
hydr oxynavdyt/og2ed yst yrene, Wang resin or anal ogous pol yet hgT/DRE1/0059T Ol

pol ystyrene resins; whereupon the conp und of Formula | is isolated as the
free base or a pharme- ceutically acceptable acid addition salt thereof. 5

The al kyWheiethRadc odi Wg 1t andnet #re chs1previsugp rg@np@ nnd R 68T fivhydraxyshdrori ner t

organi ¢ golvent . such as a suitably.boili al cohol .or. ket one ef erably
e he phEERRaent B3R adhey VAR D Ay ke SRt s e PR bR

di i sopr opiret kb oeE tiy cdhipRindydfaPdriifla Btis iidtetK as tIRTREE dasy 6 a pharma-
Alternatively, the alkylation can be perfornmed at a fixed tenperature which
is 10 di peusicaliy agcepiableireidnsiditiongaliéherect i n one of the above- mentioned
solvents or in dinmethyl formam de (DWF), dinethylsulfoxide (DVSO or

N-net hyl pyrrolidin-2-one (NW), preferably in the presence of a base. The
synt hesi $heblkiheioantdredingfo frethud 19 i ¢onvBnieptilpperfained id ay linertlddghmdablesntand

3- (3, 6-di hydro-2H pyri djin-4-yl)-1Hindol es s .been described in the
literat uF‘éd’( a0t Sebly bagmegdyolio] st kgong, Ikryfea{ﬁﬁ@na@ PUESERGFeR &Y OFgRiNATa 11|
are prep éi(mp:y | ' f I B ' %ﬁgﬁ 1 I\C |

foll omdﬁg)g redllj)g%eit glr?]& t%lﬁﬁltngg aﬂJi&? ?tg’ Igﬁ%ﬁ%@&g&l W t 0’? hﬁ??h b’?‘ﬁg'?}éf)o?t?géeﬁgnd

f unct i on&impeattien Atttrraheclpy the alkythtiam can bgpefprmahat < fxdbteydperatimeivehiclsis
subseguent reduce t Q. the .cor.respondj ng, al cohol., e. by treatnment with
por ant { Biiebdiwy e Roding Bitiomn oRE SharbavsReREos vy oL RodRTRYy. by
{1 eat MentoiiakddIRUMPE SHBKICRIL(DIROT dihiamuinyRRIgR2-oFBenTagyCt i ve
al kyl ation according to method 2) is performed by staridard literature

met hods. pEfrablyaie theqmessace dfn asef Thersxhthesistafdhesaninss offoymutadlyd-(mipgrisiin-

am nes of, 0 la,ll L t.h rea t of fo a by st andard..methqds vi a
Fhe- car baRl Piades g e HER RE s AP S dofe hrsb AR REIR IR |
aci ds i nligpatieadd BP-AY-445388coupl i ng reagent such as e.g. dicycl ohexyl
carboldi i mde, followed by reduction of the resulting amde with |ithium

5

The alkylating derivatives of formula III are prepared by nitration of the alkyl-substituted
phenylacetic acids followed by reduction of the nitro group, e.g. with tin(Il) chloride and
functionalization of the produced amino group. The carboxylic acid is subsequently reduced
to the corresponding alcohol, e.g. by treatment with borane followed by conversion of the
20 alcohol to a leaving group, e.g. by treatment with methane sulfonyl chloride or thionyl

bromide.

The reductive alkylation according to method 2) is performed by standard literature

methods. The reaction can be performed in two steps, e.g. coupling of amines of formula II
25  with reagent of formula IV by standard methods via the carboxylic acid chloride, activated

esters or by the use of carboxylic acids in combination with a coupling reagent such as e.g.

dicyclohexyl carbodiimide, followed by reduction of the resulting amide with lithium

aluminium hydride or alane. The carboxylic acid of formula IV is prepared by nitration of

the alkyl-substituted phenylacetic acid followed by reduction of the nitro group, e.g. with
30  tin(I) chloride and finally functionalization of the resulting amino group.

The reaction can also be performed by a standard one-pot procedure, e.g. using a reductive

amination of amines of formula IT and aldehydes of formula IV. The aldehydes of formula



al um ni um hydride or al ane. The carboxylic acid of fornula IV is prepared
by nitration of the al kyl-substituted phenyl acetic acid foll owed by
reducti owoh2ede3 nitro group, e.g. with 30 tin(ll) chlorpPdebpgadodshnal |y
functionalization of the resulting aninﬁsgroup The reaction can al so be
performed by a standard one-pot procedure, g using a reductive

ami nat i orfVofreapeprsed by redichon #f the befarcamentignee Supstignglizad @minophppd)acetic
| dehyd 10 5 T
el oS R R L SRR

reducti on’ or €' eAt T one pheny aci d
by tr eat rentervdd fo mermpm@@gﬁdéhyﬁamy gtandard) oxidatiom enctidis, £.6S pymahnglm

al cohol is. caonverted to the correspondi ng al dehyde by standard oxi dati on
met hods, @IQ§OCHEYMAE: ni um chl orochromate. 5 The reduction of the double
bond agcording to method 3) is generally performed by catalytic

hydr ogenation at | ow pressure (< 3 atm) in a Parr apparatus, or by using
reduci ng Thegemisticuofi ths dbubler borel accohdidg dbanethod€3)i isagd:nn@lyapeqﬁnmmbyi in
situ from HA in trifluaoroacetic acjd in inert solvents such

et 1 ahydr B MYTRESER BHANITGIUE Grhgim BPHoFaT SRETHRG S A1 StegRducing
accor di ng,obrs &R O dﬁbofaﬁe CRRINBRG! derRBf{Qr e Grdiicsd andaL droR tgasts, i a

the carboxylic acid chloride, "activated esters or by the use of carboxylic
aci ds i n triflopiviaesiiciaohl iniinért swvelts sugh e tetrehydroBuarh(BEF e dipxanti arydsthyletyer.
carbodji m de. Wien the acylation produces urea derivatives, the acylating
reageﬁ? i s carbamoyl chlorides, 15 isocyanates or a two-step procedure

consi st i NphedicyldtBatFBE I i fohmehes a9 e cdrehieid pBifornddidhy staRdRd nPdthcdid1 1ae -
The intermedi ate conpounds of formula VI are prepared as described in

met hods 1t}16 acmibczc)yhc 20d Tehdordtkss i agtivatodseststs sarr bt e eusyl 10f spaebqxlip arcids tyy

means of th I The,f

pr oduct V\‘faén lé)\l}e‘gﬁ HH' ?gaé% n g‘%@ordl ﬁga%cg' h%)ﬁﬁdcagtf d?#uli%g |+lr}ﬁed
sodi um meichiakol € produdesmeirra it hidtes.a ivel r fytutiag m@gmr ds a&ar‘@dﬂm}& Nthlorides,
tenperature. The first building block, VIII, prepare

tert-Bat dﬁW&Wﬁ@ﬁhW aptiwsr@@m PERFeBIre COBBiSEh AL tieptoact ﬁwﬂa ph@sgewr] ifelipwegd by
prepareds@é yious to the chem st skilled in 25 the art (see al so
EP- Al- 46 %ﬂ@‘ I'S general |y attached to the resin (eg. polystyrene bound
et hyl 4-nitrophenyl carbonate) using base e.g. N, N-di methyl am nopyri di ne

and N, N- . , o
The intermediate compounds of formula VI are prepared as described in methods 1) and 2).

20 The derivatives of structure VII are prepared by means of a solid phase synthesis sequence
as outlined below. The final product was cleaved from the resin according to method 5)
using diluted sodium methoxide in a methanol/tetrahydrofuran mixture at ambient
temperature. The first building block, VIIIL, prepared by tert-butoxycarbonyl protection of
compounds of formula I, which is prepared by methods obvious to the chemist skilled in

25 the art (see also EP-A1-465398), is generally attached to the resin (eg. polystyrene bound
ethyl 4-nitrophenyl carbonate) using base e.g. N,N-dimethylaminopyridine and N,N-
diisopropylethylamine at elevated temperature (e.g. 50-100 °C) in an aprotic solvent (e.g.
DMF or DMSO). After deprotection of compound IX by trifluoroacetic acid, the second
diversifying building block is introduced by alkylation of compound X whereby compound

30 XI is formed. The alkylating reagent is prepared by mnitration of alkylsubstituted
phenylacetic acid by standard nitration procedures followed by reduction of the carboxylic
acid, e.g. by treatment with borane in tetrahydrofurane and finally converting the produced
alcohol to a leaving group, e.g. by treatment with methanesulfonyl chloride in



di i sopropyl et hyl am ne at el evated tenperature (e.g. 50-100 C) in an aprotic
solvent (e.g. DMF or DVBO . After deprotection of conpound | X by
trifluoroeaerivs22aci d, the second diversifying buil ding bPoTRKos0G5NT r oduced
by al kyl ati on of conpound X wher eby conj{%ound 30 XI is forned. The

al kyl ati ng reagent is prepared by nitratjon of alkylsubstjtuted

pheny! acelihoragicthapy and drigdytanng rg alkylsrier depeefsimes) poalsated teeRmIa- On of
th baxyhb o d
e o D506 T8 h afiolls ety 62) B Bt b RIS Ahe ARty aqe an
treat rrentAi\‘Mrtrbdumbh ff elidJﬂuhOrgstd)ng lel 20 by deainen\&i A8} ZBIOHGB'AIDBWIF Qﬁ5(ﬁﬁrd 17

di chl orongt hane a Iamne The al kyl ti n.is per ormed a el evat ed
t enper at E@rm E@@ i EoriBesdcbYs %tFPna%rof%{n,‘esaE@t 6‘&% Q5 of
acet oni trjyl £id @ﬁéh?gn%cl%ly;aﬁﬁh I Bhr anf%%f @tﬁoﬁ&é’ ﬁ %flog%g@gapﬁegﬁ%m €.g.

by treatnent with or| iV yi ng bui | di ng
bl ock i s diclilorothetimde by astanilide.d acyl at i on’ procedures, e.g. addltl on of 5 an
acid chloride, isocyanate or carbanoyl chloride and base at | ow tenperature
in DMF, dichloronethane or acetonitrile. R4 Rs R3 1) SnCl2 2H20 NR'' R/
N2 RCOCL s RZ I" VIIl: RBOC,R'=H IX: R= BOC, R* = (O QCH2)2(PS) X:
R'"=HR' = COOCHPSﬁ(\D) (2)2() R XI: R (CHR)n-W(CH)m/ \

R'=C( O O -bFN02 R4
I_" £\ “ 1) SnCl, 2H,0

jx\ / 2)Rlcocl

VIII: R"=BOC,R"=H

———® X:R"=BOC, R"= C(0)O(CH,),(PS)

e X:R"=H,R"= C(O)O(CHZ)Z(PS)

R2

= XI:R"=  (CHz)-W-(CHa), / \ » R"=C(0)O(CH,),(PS)

——/ N0,

3
__I_I / \ I

— X —(CHa)y—W—(CHa)n,

/II 2 2 \ /\/NHCOR1
|
H

(XII)

R"=C(O)O(CH,),(PS), PS = Wang resin, RY, R7, X, W, n, and m is as defined above.

10



Rs RX N (CH)n-W(CH)m~ Rs NN \ \NHCOR R7 | (XlII)

=C(OQ(CH2)2(PS), PS = Wang resin, RL, R7, X, W n, and in is as defined
above. MOVW23 08223 PCT/ DKO1/ 00507 18 Experinental SectT/b&al/Msbting
poi nts were determ ned on a Buchi SMP-2Q, apparatus and are uncorrected.
Anal ytical LC-MS data were obtained on -a PE Sciex APl 150EX instrunent
equi pped KypesimentaloYyesHpmy source and Shi madzu LC- 8A/ SLC- 10A LC system The
LC conditions (C18 colum 4.6 x 30 nmwith a particle size of 3.5 n) were
| i near gradient elution with water/acetonitrile/trifluoroacetic acid

(90: 10: 0.Mé&lting poites wére deriratnct bhladBichi SMP2@asRtdtas Al Mle uhdddieBfedD. 03) in 4
mn at 2 pl/mn,_ Purity was determ ned bé inte ratlon of the UV trace (254

nn). The Analdirel BG-MP dele wee ob@rr@d@m& %Xé%stww%%%f&e‘&th a
wer e obt gj, arﬁyoﬁ&l aldt ﬁ%&iﬂgc 0% V“?h b%%ﬂ!iﬁpné"@l%ht
no was 0 I C

i nf or mati on. ecu ar 1on, ow ori vol t age

(5-20V) aptmid 4.8003inat with ac’phrtfcﬂeghz@dsﬁ 315 pm)wdré agear (gmmerﬂ @Opn wiith
Preparative LC Ms-separation was sanme_instrument. The LC
condi t i oﬁ)sater(@etpsﬂeb(tuﬁlﬁ@@cg@cs?@lﬁ@f)vhof(hOSQ tgwqr/@%toglmlé/haﬂu@omeﬁﬁéﬁ@

| i near
(80: 20: 0. OLYOTi A A R ot bll il PRt ] LSRR tcarilBRARTRL LY 85, -
m n at 22254 nin).rfihe.retentad times, &) dre expressedvasmpertdsor med by split-fl ow M5

detection. 20 1H NWR spectra were recorded at 500.13 MHz on a Bruker Avance
DRX508° i nstrunent or at 250.13 MHz on a Bruker AC 250 instrunent.

Deut er at %a&@b@c&f&f\?& bthed )ancb,'iterrﬁh EM'méHMR?‘% gl%%%uﬁu@%l re used as

solvents. TMs was us as i1 nfernal rence st an Chem cal shift
val ues arisfoempti@s Jbd mqiequﬂnmmall\{lﬂds‘ wa'm@otambdl avibwopriivb velteget (S )2Bdar e used

for mult If?z{galgeln%a%on at Mvﬁonﬁ%e vol?age%l&d Q%\g)t d=doublet, t=triplet,

g=quart et

15 Preparative LC-MS-separation was performed on the same instrument. The LC conditions
(C18 column 20 x 50 mm with a particle size of 5 um) were linear gradient elution with
water/acetonitrile/trifluoroacetic acid (80:20:0.05) to water/acetonitrile/trifluoroacetic acid
(5:95:0.03) in 7 min at 22.7 mL/min. Fraction collection was performed by split-flow MS
detection.

20
'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
at 250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or
dimethyl sulfoxide (99.9%D) were used as solvents. TMS was used as internal reference
standard. Chemical shift values are expressed in ppm-values. The following abbreviations

25 are used for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet,
qui=quintet, h=heptet, dd=double doublet, di=double triplet, dg=double quartet, tt=triplet of
triplets, m=multiplet. NMR signals corresponding to acidic protons are generally 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

30 ion-exchange chromatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack cat. no.
220776). Prior use of the SCX-columns was pre-conditioned with 10% solution of acetic
acid in methanol (3 mL).



qui =qui ntet, h=heptet, dd=doubl e doubl et, dt=double triplet, dg=double
quartet, tt=triplet of triplets, nmenultiplet. NVR signals corresponding to
aci dic pvooomnes2ar e generally omtted. Content of water iPRCTDK®t/ad5h7 ne
conpounds was determ ned by Karl Fisch 9titrati on. For colum

chr omat ogfru;phy silica gel of type Kieselgel 60, 40-60 nesh ASTM was used.
For 30 i ampleange chromat ography (SCX, 1 g, Varian Mega Bond Elut(r),
Chronmpack cat. no. 220776). Prior use of the SCX-col ums was
pre-conditioned with 10% sol ution of acetic acid in nethanol (3 niL). WO
02/ 08223 IHeparIdh/ AGpRFmedfhtesExanpl es Preparation of internediates 5 A
Acyl ating reagent (2-Methyl-5-nitrophenyl)acetic acid A 1 L round bottom
flask was charged with cone. sulfuric acid (500 nL) and cooled to -12 10 C
(et hyl enegl ycols j 2- Met hyl phenyl )acetic acid (35.4 g, 0.24 nol)

di ssol gje in %ﬁﬁqﬁgﬁg?lﬁgne (120 nL) was added during 10 m nutes and the
m xture was then treated dropw se during two hours with a pre-cool ed

(ethyl ene,_glycol -dry ice) solutigon of cone. sulfuric acid (100 nL) and

100% nitr@%%ﬁlm{mqion mxture was stirred for one hour at
-12 C and then poured on ice. The aqueous phase was extracted with ethyl 15
acetate (3 x 1 L). The conbi ned organi c phases were washed with brine (2 x

1L) and whtldrroup@ battdmiflagk vk ehhrgmwmgvncaﬁldﬁm&zhﬁﬂanﬂd) and opakeddo t12 gi ve

the 38.1 de m xtur hovved 70: 3 ' .e of the title
compotthd gty nieb il i, orenlineaaree St F L et Wit Bdifpound
was puri fdigfloddyneitant Gedo Iﬁﬂ?]WaE Bddbaetubyb 168thhAhtes A8 fBe nfikityé dhi HEnfRAGENT S

2- (2- Met hanesul fonyl oxyet {1(1 met hyl - 4- ni t robenzene A 500 nlL round

bot t om f |c|h9n’<wmgdm@mame zarm@ﬁwyd (Q&hﬁmergimﬁém )c@g eelpgomef epncl5 g, ;
25 77 T
2 ool o R G0 b AT B e RE AP e S o

90 nmol ) dhemiotifiatong °Caidrther; b@ré@@ﬁide@ﬂh&hc{ﬁebﬁsﬁpﬂ&@@wﬁé bxteRed With 1 hour s
at roomtenperature and then poured on ice. The aqueous phase was

ext r ad? ecieqite(3at hiy)- T@@é@@@e@@r&mmmg Werpméﬁsam;th beine 6% ¥yahk) enpwaises
were washgd 1§ 04 13g,s07%) Sndtonc@RthdBh et ftoitd-the 38 g% udNARARE 3 8Pf

"H NMR showed a 70:30 mixture of the title compound and (2-methyl-3-nitrophenyl)acetic

acid, and the title compound was purified by trituation with diethyl ether.

20 B. Alkylating reagents

2-(2-Methanesulfonyloxyethyl)- 1 -methyl-4-nitrobenzene

A 500 mL round bottom flask was charged with (2-methyl-5-nitrophenyl)acetic acid (15 g,

25 77 mmol) and dry THF (300 mL). The mixture was cooled on ice-water and treated
dropwise with borane-tetrahydrofurane complex (90 mL, 1M in THF, 90 mmol) during one
hour. The reaction mixture was stirred for two hours at room temperature and then poured
on ice. The aqueous phase was extracted with ethyl acetate (3 x 600 mL). The combined
organic phases were washed with brine (2 x 1L) and water (2 x 1L), dried (Na,SO,4) and

30 concentrated in vacuo. The residue was redissolved in dichloromethane (200 mL) and
triethylamine (10.8 mL, 78 mmol). The mixture was cooled on ice-water and a mixture of
methanesulfonyl chloride (6.05 mL, 78 mmol) dissolved in dichloromethane (100 mL) was

added dropwise during 20 minutes. The reaction mixture was stirred for 2 hours at room



30 concentrated in vacuo. The residue was redissolved in dichloronethane
(200 m.) and triethylamne (10.8 nL, 78 mml). The m xture was cool ed on
i ce-wat ewa@nzos223n xt ure of et hanesul fonyl chloride (6. OBCVDKOV@&350mOIl )

di ssol ved in dichl oromet hane (100 ni) s added dropw se during 20

m nutes. The reaction m xture was stirfed for 2 hours at room W 02/ 08223
PCT/ DKO 1te@Q®mmrezﬁhQ wapimaminters Wah@om@atraﬁe@m wickpuFle weidue was pwiified sd i n

vacuo. si due wa urifi e hr oma hy on sili cagel

(ol uont . T rordiGetBRy R St efton oo BNEEBLATR B W efiB Bt 1 78 ). 1
NVR (CDC&&hpov&d‘@ 8( 1}31%1\4112@9@13?52 4%} 3H$.2196 (st 3H§?|‘;")15 d. 245) Gi4s B4, 7. 33
(d, 1H); 7.98-8. 2- Bronoet hyl ) - 1- net hyl - 4- nltrobenzene A
m xture 81‘33@(1@5@{ aﬁﬁb]s(m,fzﬁl)yl oxyet hyl ) - 1- net hyl - 4- ni t r obenzene (4.0 g)
and |igthium bromde (6.6 g) in acetone (250 nL) was boiled under reflux
for 3'%2 h. The resulting mxture was cooled and filtered. The residue was
puri fi ed299-Brbmsbhohionatpld-aiobertend 0 sil i cagel (eI uent et hyl
acetate/WptanelZ to give the title conmpoun 1H NVMR_ . (DMSO- d6) :
2. 45 (s, Agpjxturg 052- (%tmetmesul@ry@xcfﬁthyléﬂymnglys6 ne‘aobea_lmne (4.003) apddithivgy) . g 15
(d, 1H St ation of
4-nitrop enyﬁg%g 083{085 30%91‘%}%& élﬁqrdgﬁglﬁrgﬁgkrgﬁﬁg ’%lgetlf%ﬁﬁ ask was
char ged mlxtbrdwalsr@niadtdmyllﬁlmoédy Shy reesrdué 6\215 Purfic@By finxi thomatmsgmphj/ ahly

avai |l abl e from Ra ynere, cat 00 00 hol i ne
(20 i, THSSAATE 0 4P BINER PG Srigioriie tedBis spupoue o5 4 o vas
cooledo i f ddishi Vel 0 5mnof
4ol trophors Rl S far re: O R T R PSRRI 8o ).
The mi xtUHp was stirred at roomtenperature for 16 h. The resin was
filtered off and washed with dry dichl oronethane (5 x 200 nL). The resin
was dried in vacuo (20 C, 72 h) to yield the title resin (79.6 g). 25
Pr epar at Paéparhiion ¥ISslidippdreed intermediates )
3-{I-[2-(5-am no-Z-met hyl phenyl yethyl [pi peridin-4 yl}-5- fluoro-IHindole:
A 1005l round bottom fl ask was charged with

4-nitr Opp’;eé%lrc?tz 9"’4}3 tr%pﬁ)e X)?oxygarbonyloxyethyl polystyren
A 2 L round bottom flask was charged with hydroxyethyl polystyren (62.9 g, 83 mmol,

commercially available from Rapp Polymere, cat. no. HA 1 400 00), N-methyl-morpholine
(20 mL, 183 mmol), and dry dichloromethane (900 mL). The suspension was cooled on an

20 ice bath followed by the addition over a period of 5 min of 4-nitrophenyl chloroformiate,
dissolved in dry dichloromethane (400 mL). The mixture was stirred at room temperature
for 16 h. The resin was filtered off and washed with dry dichloromethane (5 x 200 mL). The
resin was dried in vacuo (20 °C, 72 h) to yield the title resin (79.6 g).

25  Preparation of polymer bound 3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-5-
fluoro-1H-indole:

A 100 mL round bottom flask was charged with 4-nitrophenyloxycarbonyloxyethyl
polystyren (6.6 g, 7.1 mmol), 5-fluoro-3-(1-tert-butoxycarbonylpiperidin-4-yl)-1H-indole
30 (2.7 g, 8.1 mmol), diisopropylethylamine (6.2 mL, 35.6 mmol), 4-dimethylaminopyridine
(0.87 g, 7.1 mmol), and dry dimethyl formamide (85 mL). The mixture was stirred at 90 °C
for 20 h. After cooling to room temperature, the resin was filtered off and washed with dry
dimethyl formamide (3 x 25 mL), dry acetonitrile (3 x 25 mL) and dry dichloromethane (3



pol ystyren (6.6 g, 7.1 nmol),
5-fluoro-3-(1-tent-butoxycarbonyl pi peridin-4-yl)-1Hindole 30 (2.7 g, 8.1
mol ), diweepesapyl et hyl amine (6.2 nL, 35.6 mol ), 4-di et hgT/AKONOEBYT i di ne
(0.87 g, 7.1 mol ), and dry di et hyl fqhnanide (85 nmL). The m xture was
stirred at 90 C for 20 h. After cooling to roomtenperature, the resin was

filtered 0¥ mipdlhexssivavanittansigrrod togd 20 i glase eylandedwith® fitiesmde thred way
acetonitrile (3 5. nd dry djchl or.opnet hane. (3 02/ 082 .

her) oo bestish i e oSt T8I Sest Yo e HEUBTRIAER ST BT Q60 s ab o
cylinder dM}H&oﬁlefHahéhﬁdﬁrﬁﬁm@oicéﬁ@@ci&‘@%taihiﬁ@%his@fb @%,Wﬁ)ﬁﬂ&h@tﬁioﬂﬂ@((f.@ﬂ n
was then treated for 20 min with 80 nL of a 1:1 m xture of dichl oronet hane

and trif|%ovoRcetinga dewdoigumesandp agitainthsapsn (Cations Wpnapiipmeitaartoli ne (0. 2

% ww, J: |t [ e ' | OR; eration
of carbort Sl Fucdet e ML Rpito R e GELRLAEHI B, 2T

di chl or onkixhaeef didhlofdnethanekiidthylimiheI(Ex 2 ndi)Ghl arpaehbessthiieaByisan ne (3
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{ 1-[2-(5-am no- 2- fret hyl phenyl ) et hyl ] pi peri di n-4-yl} -6-chl oro- IHi ndol e
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25 Preparation of the compounds of the invention Exanple 1 |a,
3-(1-(2-[5-(Acetyl am no) - 2- net hyl phenyl ] et hyl } pi peri di n-4-yl)-6-chl oro-1Hi
ndol e,  UMRIfBlISwing polymer bound compounds were prepared in a similar manner:

20  3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-5-chloro-1H-indole

3-{1-[2-(5-amino-2-methylphenyl)ethyl|piperidin-4-y1}-6-chloro-1H-indole
3-{1-[2-(5-amino-2-methylphenyl)ethyl]|piperidin-4-y1}-7-chloro-1H-indole

25 Preparation of the compounds of the invention

Example 1
1a, 3-(1-{2-[5-(Acetylamino)-2-methylphenyl]ethyl }piperidin-4-yl)-6-chloro-1H-indole,

fumerate
30 A mixture of (2-methyl-5-nitrophenyl)acetic acid (47 g) and thionyl chloride (62 mL) in

dichloromethane (400 mL) was boiled under reflux for 5 h and concentrated in vacuo. A
small amount of the residue (5 g) was dissolved in tetrahydrofuran (100 mL) and added
dropwise to a mixture of 6-chloro-3-(3,6-dihydro-2H-pyridin-4-y1)-1H-indole (6.0 g) and



30 A m xture of (2-nethyl-5-nitrophenyl)acetic acid (47 g) and thionyl
chloride (62 nL) in dichloronethane (400 nL) was boiled under reflux for 5
h and comncentosaeed in vacuo. A snall amount of the resi dReT/PKOGYOSNAES

di ssolved in tetrahydrofuran (100 niL) d added dropwi se to a m xture of
6- chl or o- 3- gB 6- di hydr o- 2H pyri di n- 4- 1Hindole (6.0 g) and WO 02/ 08223
PCT/ DKO1/tgéx mlamnzez(StmL)axnrtynr@lmdmfm(as (%{Qmmat%feahmmrmdmf 1028@. fhy at 0 C
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nmet hyl - 5- nltrophenyl) 1- ox hyl ] -3, 6-di hydro-2H-pyridin-4-yl}-1H i ndol e
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e e S
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washed vvlth rine, tere >and concentrated I n vacuo to
gi ve 6- Chhblzmva’:huazSAqueous ammoma was added and the organic phase was removed in vacuo.

ot e (i aigsdts Thn  wl S S Ra S ethieoani b Symhisa CerrcAbepsgiRe )

and addedvéih&PWitﬁ%nh@ &edmm | ©r&f add éoﬁlbéﬁﬂa@éd&‘%‘vﬁb&%d@d% b4Rlokd-35 9) in
tetrahydrofuran (100 nL over a period of 15 mn. The resulting
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t and d 6- 1-1.2<(.5- 2 20

et Dyl phelyl Y EE PTG e 1 e BB PP g P g5 & ol udes
tetrahydrsqéﬁ&l §iBh of FHIGR JGRRRA Hydfieq193)g \@@%etﬁh%@h&@l@(mo ACEA 19 @by (100
nm) followed by the addition of  pl atlnum oxi de” (400 ng), and the resulting

m xt ure vesrolakdh mindEe ®sulanm)ghm\easrsymﬁdgemom mﬂaéurrecfor Bhaesd room

t enper at ur g. filtered, and fol | oned by
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ext r agy edndhyBheiy RN 3,88 Rk 62 Hapdididl a3 PRI hadleqy 3ahiikclititase was
tetrahydrofuran). Crude compound (4.0 g) was dissolved in acetic acid (100 mL) followed

by the addition of platinum oxide (400 mg), and the resulting mixture was shaken under 3
atmosphere hydrogen pressure for 6 h at room temperature. The mixture was filtered and
added water (400 mL) followed by the addition of aqueous ammonia to basic pH. The

25 aqueous phase was extracted with an ethyl acetate, and the combined organic phase was
washed with brine, dried (Na;SQys), filtered and concentrated in vacuo to give 6-chloro-3-
{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-1H-indole (2.4 g). The compound
was dissolved in tetrahydrofuran (200 mL) and triethylamine (1 mL), and the mixture was
cooled to 0 °C followed by dropwise addition of acetyl chloride (0.5 mL) in

30 dichloromethane (30 mL). The resulting mixture was stirred at room temperature for 2 h,
filtered and concentrated in vacuo. The residue was purified by flash chromatography on
silicagel (eluent: ethyl acetate/ethanol/triethylamine 80:20.4) to give crude title compound
that was collected as the fumerate salt from ethanol (0.7 g). Mp 164-166 °C. "H NMR



washed with brine, dried (Na2SOX4), filtered and concentrated in vacuo to
gi ve 6-chl oro- 3-

{1-[ 2- (5veovmes223 net hyl phenyl ) et hyl ] pi peri di n-4-yl } - 1H i nBOI/®K0R00507) . The
compound was di ssolved in tetrahydrofg an (200 nL) and triethylamne (1
m.), and the m xture was fol | one d%ﬁ dropwi se additi on of

acetyl cHPMPQels):d.8 %11_9 (linn41§b 2e85cB1 B AERRRR (. }113)30 3t (ped); 6169,
m xture fﬁﬁfefa“c d‘a"ﬁ{ ALK aLHS,e/ IR, ?ﬁ? 7.3 7'4%gﬁqﬁ§ﬂgf‘7d6§@|“3ﬁ trated
i n vacuo. ereS| s pU|f|e fl'as i cagel

(el uent: %3h(sl IHpaﬂaISG(éeIH])aMﬂﬁﬁzr |4e01(\1yﬂmmm,am,a@64) to give crude title
conpound that was collected as the funerate salt fromethanol (0.7 g). M
164-166 C. 1H NVR WD 02/ 08223 PCT/ DKO1/ 00507 23 (DVMSO-d6): 1.85-2.10 (m
4H); 2225 (s, 3H); 2.65-3.00 (m 7H); 3.30-3.45 (m 2H); 6.60 (s, 3H
(funer at §¥amme@0 (dd, 1H); 7.10 (d, 1H); 7.20 (d, 1H); 7.30-7.45 (m 3H);
7.65 (d, 1H; 9.85 (s, 1H); 11.05 (s, 1H. Ms mz: 410 (MH), 259, 247,
176. 5 Exanple 2 2a,
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20 with an ethyl acetate/tetrahydrofuran mixture, and the combined organic phase was washed
with brine, dried (MgSOQy), filtered and concentrated in vacuo. The residue was purified by
flash chromatography on silicagel (eluent: ethyl acetate/ethanol/triethylamine 100:4:4) to
give 3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-y1}-5-fluoro-1H-indole (1.0 g),
which subsequently was dissolved in tetrahydrofuran (45 mL) and triethylamin (1.3 mL) at

25 5 °C followed by the addition of cyclobutancarbonyl chloride (0.3 g) in tetrahydrofuran (15
mL). The resulting mixture was stirred at 5 °C for 1 h, filtered and concentrated in vacuo.
The residue was purified by flash chromatography on silicagel (eluent: ethyl
acetate/ethanol/triethylamine 100:4:4) to give the crude product that was isolated as the
oxalate salt from ethyl acetate as a white crystalline compound (0.7 g). Mp 116-125 °C. 'H

30 NMR (DMSO-de): 1.75-1.85 (m, 1H); 1.85-2.05 (m, 3H); 2.05-2.25 (m, 6H); 2.30 (s, 3H);
2.90-3.25 (m, 8H); 3.65 (d, 2H); 6.85-6.95 (m, 1H); 7.10 (d, 1H); 7.25 (s, 1H); 7.30-7.40
(m, 2H); 7.40 (d, 1H); 7.55 (s, 1H); 9.65 (s, 1H); 11.00 (s, 1H). MS m/z: 434 (MH-+).



whi ch subsequently was dissolved in tetrahydrofuran (45 nL) and
triethylamn (1.3 nL) at 25 5 C foll owed by the addition of

cycl obut amaar/s2ey| chloride (0.3 g) in tetrahydrofuran (1BCT/DKD1/00EhE
resulting mxture was stirred at 5 C f 1 h, filtered and concentrated in
vacuo. The residue was purified by flash chromatography on silicagel
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filtered off and washed with dry acetonitrile (3 x 1 nL).” The resin was
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were prepared in simlar manner. \When ureas were prepared, the

correspondi ng carbanoyl chloride was used in place of an acid chloride. The
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i on exchange cql.um washed with acetonitrile (1 .
were purified by preparative reversed phase HPLC chromatography if the UV trace (254

20 nm) showed less than 70% purity of the expected mass. The resulting solution was
subsequently loaded on a pre-conditioned ion exchange column washed with acetonitrile (1
mL) and methanol (1 mL). The product was eluted with 4 M ammonia in methanol and the

solution concentrated in vacuo to yield the final product.

25 3b, 3-(1-{2-[2-Methyl-5-(thiophen-2-ylmethanoylamino)phenyl]ethyl }Jpiperidin-4-yl)-5-
chloro-1H-indole : LC/MS (m/z) 478 (MH+), RT = 2.45, purity: 74%.

3¢, 3-(1-{2-[2-Methyl-5-(3-methoxybenzoylamino)phenyl]ethyl}piperidin-4-yl)-5-chloro-
1H-indole : LC/MS (m/z) 502 (MH+), RT = 2.51, purity: 86%.

30
3d, 3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl }piperidin-4-yl)-5-
fluoro-1H-indole: LC/MS (m/z) 420 (MH+), RT = 2.16, purity: 97%.




m.) and nmethanol (1 inL). The product was eluted with 4 Mamonia in

nmet hanol and the solution concentrated in vacuo to yield the final
product. w8 0368228- (1-{2-[ 2- Met hyl - 5-(t hi ophen- 2 PCT/DK01/00507
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indole: LC/MS (m/z) 486 (ME+), RT = 2.41, purity: 91%.

3k, 3-(1-{2-[2-Methyl-5-(pyridin-3-ylmethanoylamino)phenyl]ethyl}piperidin-4-yl)-5-
20  fluoro-1H-indole : LC/MS (m/z) 457 (MH+), RT = 1.90, purity: 80%.

31, 3-(1-{2-[2-Methyl-5-(3-phenylpropanoylamino)phenyl]ethyl}piperidin-4-yl)-5-fluoro-
1H-indole : LC/MS (m/z) 484 (MH+), RT =2.47, purity: 96%.

25 3m, 3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl}piperidin-4-yl)-5-fluoro-1 H-
indole: LC/MS (m/z) 470 (MH+), RT = 2.47, purity: 90%.

3n, 3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl }piperidin-4-yl)-6-chloro-
1H-indole: LC/MS (m/z) 501 (MH+), RT = 2.51, purity: 87%.

30
30, 3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl}piperidin-4-yl)-6-
chloro-1H-indole: LC/MS (m/z) 436 (MH+), RT = 2.30, purity: 96%.
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3x, 3-(1- 2- o

yl met ¥an

(n z) 465h1£>Mb‘)1+zn5§?e=L@/1\2§ m&?wimﬁ% urity: 88%. L
3-[]-(2-{5-13-(4-FTorophen urei do] - 2- nethylphenyl}ethyl)plperldln 4
yl]-5 fluoro- 1H-|ndole LC/I\/S (m2z) 504 (M—I+) RT 2.52, purity: 92% 3z,
3-(1-{2- - 2- et h t I -4 .

y|§ 7{ch 50 (1 hs P (= "'m, gy :« et ’_ DPReridi - Yliso, 30
3aa, 3-(§: dz?erZHvﬁzwbw L@Mse(hf/@mmr(m*)amé 2. 52 purity: 94%.

yl met hanoyT am no) phenyl ] et hyl } pi peri di n-4- vyl )-5 fluoro-1Hindole: LC M

(m z)15464 (MH+), RT = 2.05, purity: 96% WO 02/08223 PCT/ DKO1/ 00507
3u, 3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl}piperidin-4-yl)-6-chloro-1H-
indole: LC/MS (m/z) 486 (MH+), RT = 2.58, purity: 93%.

88

3v, 3-[1-(2-{5-[(Cyclopentylmethanoyl)amino]-2-methylphenyl}ethyl)piperidin-4-yl]-6-
20  chloro-1H-indole: LC/MS (m/z) 465 (MH+), RT = 2.49, purity: 95%.

3x, 3-(1-{2-[2-Methyl-5-(morfolin-4-ylmethanoylamino)phenyl]ethyl}piperidin-4-yl)-5-
fluoro-1H-indole: LC/MS (m/z) 465 (MH+), RT = 3.27, purity: 91%.

25 3y, 3-[1-(2-{5-[3-(4-Fluorophenyl)ureido]-2-methylphenyl}lethylpiperidin-4-yl]-5-fluoro-
1H-indole: LC/MS (m/z) 504 (MH+), RT =2.52, purity: 92%.

3z, 3-(1-{2-[5-(Hexanoylamino)-2-methylphenyl]ethyl }piperidin-4-yl)-7-chloro-1H-indole:
LC/MS (m/z) 466 (MH+), RT = 2.55, purity: 88%.

30

3aa, 3-(1-{2-[2-Methyl-5-(tetrahydropyran-4-ylmethanoylamino)phenyl]ethyl}piperidin-4
yl)-5-fluoro-1H-indole: LC/MS (m/z) 464 (MH+), RT = 2.05, purity: 96%.




27 3ab,

3-(1-{2-[5-(4-Chl orobenzoyl am no) - 2- et hyl phenyl ] et hyl } pi peri di n-4yl)-7-chl
oro- | H iwaores223C/ M5 (nfz) 506 (M), RT = 2.62, purity: PEVBK0BS)T7
3-(1-{2-[5-(3-Cycl ohexyl propanoyl anzi n 2- met hyl phenyl ] et hyl } pi peri din-4
yl)-5- 5f|uoroIH-|ndoIe LC/NB(rﬂz 9 M-|+ RT_ _2 76 purllty 95%

710 i .
yIJ 7- £Q 5 (Ig[—nH —256 purlty 91% 10
3ae, 3- [W{?—é{? et OiH ﬂ Z;lrm %gf‘ r%%tgnyf’phenyl )et hyl) pi peridin-4
yl J-7-chl or o- IH-|ndoIe LC/IVB(rﬂz) 486 (MH+), RT = 2.48, purity: 92%

3af, 3- (1 {2-]2-Methyl -5-(4- rrethyl benzoyl am no}phen IJethyI}|per|d|n 4
yl )'7‘Ch| : — ‘-' ( CZO ROY MATHAKE - 4-RAEL In" et ".'A'i 5

3ag, _1H-
3??1-{52- %@% LFMSI%I{\Z&;}PO& )) lETnl et?i)?l p er?;sl%] et hyl } pi peridin-4

yl)-7- chloro-JHindole: LM (nmz) 436 (MH), RT = 2.26, purity: 93%
Exanpl e A& . o

2-{5-[ 2- C44H . ] £ L

yl]- 7 C { e I g1 phenyl )acetl c acid
(2.5 MRW&(&%&%@MH%T nglpr}éldt?%t/ﬁyl formam de (50 nl)

was stl rred at roomtenperature for 15 m n and subsequently added a
sol ution of 7- | or 9 3o{ pi peridi n-4- -1H nOI 0 g) et hyl 25
f or marf d€4E50L4 A7 eyl apigo (g nemipheny ) el pip '--’- ----"'

for 1 h qﬂﬂznd@l?zUL@MSr(hQ WB@(ME%PRQY DUR! MRy 91:39@ cormound was isolated by
filtrati on and di ssol ved in tetrahydrofuran The organi ¢ phase was washed

with brine, dried (I\/gSO4) filtered and concentrated in vacuo to give

7-chloro-g-{J1,[ 25 1)-7-chloro-1H-
pi peri di

7- chl or 0-43ddld: TlCMP iRy heé (MD'{R’D&WMM 89%.
1- oxoet hylT-piperidin-4-yl}-1Hindole (16.6 g) and ethanol (500 nlL) was
heatedto reflux tenperature and subsequently added concentrated HO (22

m.) and iz gn. ppwele \ € ] e LA
m Xt ure - x— ot —at—ado i —vétﬁlsl—%—lgzed hot and

concentr a%éﬁoum{-moleoLC]MS (nes)umqmas) M%@Qqumm 93% rahydrof uran, WO
02/ 08223 PCT/ DKO1/ 00507 28

Example 4

20 4a, 3-[1-(2-{5-[2-(4-Fluorophenyl)ethanoylamino]-2-methylphenyl}ethyl)piperidin-4-yl]-7-
chloro-1H-indole
A mixture of (2-methyl-5-nitrophenyl)acetic acid (2.5 g) and 1,1’-carbonyldiimidazole (2.1

g) in dimethyl formamide (50 mL) was stirred at room temperature for 15 min and
subsequently added a solution of 7-chloro-3-(piperidin-4-yl)-1H-indole (3.0 g) in dimethyl
25 formamide (50 mL). The resulting mixture was stirred at room temperature for 1 h and
poured onto an ice/water mixture. The compound was isolated by filtration and dissolved in
tetrahydrofuran. The organic phase was washed with brine, dried (MgSQO,), filtered and
concentrated in vacuo to give 7-chloro-3-{1-[2-(2-methyl-5-nitrophenyl)-1-oxoethyl]-
piperidin-4-yl}-1H-indole (4.7 g). A mixture of 7-chloro-3-{1-[2-(2-methyl-5-nitrophenyl)-
30 1-oxoethyl]-piperidin-4-yl}-1H-indole (16.6 g) and ethanol (500 mL) was heated to reflux
temperature and subsequently added concentrated HCI (22 mL) and iron powder (11.3 g)
over a period of 30 min. The resulting mixture was boiled under reflux for an additional 90

min, filtered hot and concentrated in vacuo. The residue was dissolved in tetrahydrofuran,



and the organi c phase was washed with brine, dried (MgSO™4), filtered and
concentrated in vacuo to give give

7- chl or o¥30 464223 ( 5- am no- 2- et hyl phenyl ) - 1- oxoet hyl | - pi preT/@Kat/dosyt } -
1Hindole (14.3 g). A suspension of litdy um alum nium hydride (6.4 g) in

tetrahydrofuran (250 nmL) was_ cooled (5 C) and subsequently added a m xture
of 7-chl éngihe qrganio phasesvas washed with brine, dried (MgSOs,), filtered and concentrated in

et anydr aP) S e il Tiaseo A SR At A TR0 -t Ay 0
for 90 milH-imlotd (&d 3tg). A sGspension g Hthde dlunyintuhehydtitiet(6 @rg)(i)lfl tet@hwdrofufire

m xture was dried I\%Ie %) stirred for 10 mn, filtered and concentrated
i n vacuo (23 gLy a&vap cepled ubs gergmwge@amlxmre of 7 chloro-3-{1-[2-(5-

] o o thd S BLRE- i"oszoémyl }plplehh P8I94e1 A Radte B6.0 B HALHy AR fan

am no- 2- 5mﬂ9hﬂwﬂehﬂhﬁg’hﬁﬂuwasfbdﬂe&uﬁdléﬁéﬁhﬂ 6 9b enif 1cddlc@) to 3P Add
et hyl di i sopropyl am ne @fgw%]ll n tetrahydrofuran (25 m_) was cool ed (5 C
iep

and subsiiguehee by tbmrkut et dhe srxtz Waudiedl 2).tsted forcH) B, de i n
tetrahyd fﬁieye;aé‘é}ld(c%ﬁcer{ﬁgledz NGl 5D $e' P8l é‘{ﬁﬁgg’?%mﬁﬁé hred at room

t enperat ure se uen y poured brine.” The agueous phase

was ext raﬁéthyalpmtym)eﬂ@rﬂ]pqﬂﬁdﬁpwr}am-mdlﬂe (et g)oﬂdxomﬁﬁmlc& 7odtgeni: {pimges were
dried (My |Itere and concentrated in uo. The resi due was

puri f il@d aﬁ}lﬂ?ﬂa@ﬁ ¥irnemdledyl ineyident -y iféag@le (1e@ goaid Net hy |

acet at e/ r 6 81 LC M5
(m2) 50%@% p}cwﬁéﬂéé @ leﬁlrtl t?ah%gg%b}ah?%%w “fap g&m&ﬁgg% oé (%g%ds \?v)er e
pr epar ed subsequéitiyi ddded aBolcion 39(44ﬂuorophe %ll)acetyl chloride in tetrahydrofuran (25

2-{5-[ 2- (4- Met hoxyphenyl ) et hanoyl af ni noJ- 2- et hyl phenyl } et hyl ) pi perid
| n[ll §/| \]Emb)[, (Tﬁ}(e (_r)(?sglt]qg_mq)a/;ggp @V%.ﬁ ?s@md at rgom temperature for 1 hyan% subgleq%lentlyypo)uri-.r)edD

7-chl or o- i ndol e
and (4 R TR R e R R oG Sl ddntiigdl | D00
puritys Gtgani@phabes ware[dried (MgSOy), filtered and concentrated in vacuo. The residue was
;,|(§ {_5 Efﬂuggigg ?)y alls};]glg‘tpgl%?orgaqﬁoyl h?rgg%ﬁ&aéelggﬁl?nt gcg}gln%le%a?é/ﬁ]e){oltgn%}hplgtillyginrllnél
1-[2-(5- | - | 0
oyl obut oo Rl ARP A O AE RS (P Jf i R Ee RS egriae .
62% 30 4d, 3-(1- {2 [ 5- (benzoyl am no) - 2Met hyl phenyl ] et hyl } pi peri di n-4
yI )-7-chl hH—I ndol e om 7-chl or.a

1-12- (5- g PV RS RIIPGHR ‘#wastpﬁgaamlgaﬂnalﬂ%%@wl} -1Hindol e and

20

4b, 3-[1-(2-{5-[2-(4-Methoxyphenyl)ethanoylamino]-2-methylphenyl}ethyl)piperidin-4-yl]-
7-chloro-1H-indole

from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-y1}-1H-indole and (4-
methoxyphenyl)acetyl chloride. LC/MS (m/z) 516 (MH+), RT = 2.35, purity: 61%.

25
4e, 3-[1-(2-{5-[(Cyclobutylmethanoyl)amino]-2-methylphenyl}ethyl)piperidin-4-yl]-7-
chloro-1H-indole

from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-y1}-1H-indole and
cyclobutanecarbonyl chloride. LC/MS (m/z) 450 (MH+), RT = 2.19, purity: 62%.

30
4d, 3-(1-{2-[5-(benzoylamino)- 2-Methylphenyl]ethyl}piperidin-4-yl)-7-chloro-1H-indole
from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-1H-indole and
benzoyl chloride. LC/MS (m/z) 472 (MH+), RT = 2.47, purity: 94%.




benzoyl chloride. LCOMS (mz) 472 (MH), RT = 2.47, purity: 94% WO

02/ 08223 PCT/ DKO1/ 00507 29 4e,

3- (1-{2- 8o pzre2bzior obenzoyl am no) - 2- net hyl phenyl ] et hyl } pi peT/b&onessyt ) - 7- chl
oro-1H indole from

7-chloro-3-{1-[2-(5- amn02 rrethylpheny?)ethyl]|per|d|n4 | }- 1H-|ndole
and 4- ff¢€ e AFlearahenzylomicpsmerymhenplfet tripiperidir-4=yip- 741 it y:
74% 5 4 ol

3-(1-{2- - Met hoxybenzoyl am no) - 2- et hyl phenyl Jet hyl } pi peri di n-4

yl ) - 7- chfiomo7-tiderd-Bgol[2-(5fagiiho- 2-methy1phenyl)ethyl]plpendln- -yl} 1H-indole and 4-

7-chl or o-_3- {% [ 2- 1&5 am no- 2- net hyl phenyl eth %pl peridin-4-yl}-1Hindol e
and 4- nEEAERSIHEN @E}‘Pn@nﬁme(m@é%ﬁ@éﬁ% ﬁ’f%'- 2.39, purity:
85% 10 4g, 3-[]-(2-{2-Methyl-5-[(pyridin- 3

yl met hanoyl ) am no] phenyl } et hyl ) pi peri di n-4yl J-7- chloro-1 Hindole from
7-chl or 0483 3{(1 {225¢ 8- Medhoxyb2raopldmih@hZmeltiyédheyyl] whp trip etidind~yl) -7 -chkbroddb| e
and ni co oyl chloride. LM (mz) 473 (MH#), RT = 1.85, purity: 75% 15
4h, 3-[12%48<2- Met hyl -5-[ (pyridi n-4

| met h 1 f
L ohl or o B T D e Do

and i somethoxybrnybylahlaidedbC/NIEANE) CA2 (YHA)IRTM-E:39, pRTity: 86984, purity: 80%
20 4i, 3-[1 -(2-{2-Methyl-5-[(thiophen-2
yl rretIIQanoyI ) am noJphenyl } et hyl ) pi peridin-4 yl]-7- chloro-1 Hindole from

7- chl or o4g@-3-f1-f [ 2Mebnpni [%W%hﬁf@I)JMétﬁﬂﬁdj@h%ﬁﬁd?ﬁh&r@v@ﬁ{yl)ﬁwanﬂmﬂ }1]-71HI ndol e
and thiophene-2Z-carbonyl chroride. LONMs (nfz) 478

purity: Ms [1-(2-{2

Vethyl - Sxh Gt iaphes: 3xbrethanesl ) amBRLRAmh Feil Py Ret dhdsidand I 7-

chl oro-1

7- gm or onidofidoyfl RhloBdam DL afie) hyd (ERY, | REEhVE S, plas: 7689:n- 4-yl } - 1H-i ndol e
an

15
4h, 3-[1-(2-{2-Methyl-5-[ (pyridin-4-yimethanoyl)amino]phenyl}ethyl) piperidin-4-yl]-7-
chloro-1H-indole
from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-1H-indole and
isonicotinoyl chloride. LC/MS (m/z) 473 (MH+), RT = 1.84, purity: 80%.

20
4, 3-[1-(2-{2-Methyl-5-[(thiophen-2-ylmethanoyl)amino|phenyl}ethyl)piperidin-4-yl]-7-
chloro-1H-indole
from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-y1}-1H-indole and
thiophene-2-carbonyl chloride. LC/MS (m/z) 478 (MH+), RT = 2.34, purity: 95%.

25
4j, 3-[1-(2-{2-Methyl-5-[ (thiophen-3-ylmethanoyl)amino]phenyl}ethylpiperidin-4-yl]-7-
chloro-1H-indole
from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-y1}-1H-indole and
thiophene-3-carbonyl chloride. LC/MS (m/z) 478 (MH+), RT = 2.31, purity: 77%.

30
4k, 3-[1-(2-{2-Methyl-5-[(1-[1,2,3]thiadiazol-5-ylmethanoyl)amino Jphenyl }Jethyl)piperidin-
4-yl]-7-chloro-1H-indole

-



t hi ophene- 3-carbonyl chloride. LCMS (mz) 478 (M+), RT = 2.31, purity:
77% 30 4k, 3-[1-(2-{2-Methyl-5-[(1-[1,2,3]thiadiazol-S

yl met hanoyo pzes2anIphenyl } et hyl ) pi peri di n- 4y1J- 7- chl or o- JPET/DHEOI/€050D
02/ 08223 PCT/ DKO1/ 00507 30 from

7-chloro-3-{1 £ (5-am no-2-neth ghenyP)ethYl]pl perldln yI} 1H-1 ndol e
and [1, #oByTHR Igen-3Ad HR=(6- a@amraﬁwt lﬁh@}yl)&th ]myewél%ﬂk})r Havdqleppd | RT =

2.24, pu 9 h I u hEgo

vent on vl lele LSTERLABHEE L ORE () ROMER TP LS. Bﬁ%t& b2 s

were as follows: Inhibition of the binding of [3H]YM09151 2 to human
dopam ne Eﬁl receptors 10 By this nethod, the inhibition by drugs of the

bi ndi ng Bharmpgolagied) Eesting (0 06 n1\4) to nenbranes of human cl oned
dopam5ne D4.2 receptors expressed in CHOcells is determned in vitro. The

hod ] f f
et o0 | i i 0O ARDY o  SELEGE PO ol B IRt B2
Conpoundwiad ashollow&onpound % i nhi b. Conpound % inhib. 3a 83 3g 97 3ag 95

3b 86 3r 88 4a 23a 3c 68 3s 92 4b 16a 3d 89 3t 75 4c 5 a 3e 89 3u 86 4d
48 3f 96 3v 95 4e 44 3g 86 3x 90 4f 48 3h 83 3y 83 4g 6a 3] 90 3z 91 4h

73 3k gi‘nlﬁﬁﬂio?pot‘]the %ﬁldlﬁé‘ of PH%?R’[-ﬁgléllj-Z ##human dopamine D4 receptors

10

By this method, the inhibition by drugs of the binding of [PHJYM-09151-2 (0.06 nM) to
membranes of human cloned dopamine Dy, receptors expressed in CHO-cells is determined ir
vitro. The method is modified from NEN Life Science Products, Inc., technical data certificate
PC2533-10/96. In table 1 below, the test results are shown:

15

Compound | % inhib. | Compound | % inhib. | Compound % inhib.
3a 83 3q 97 3ag 95
3b 86 3r 88 4a 23*
3c 68 3s 92 4b 16°
3d 89 3t 75 4e 5°
3e 89 3u 86 4d 48
3f 96 3v 95 4e 44
3¢ 86 3x 90 4f 48
3h 83 3y 83 4g 6°
3j 90 3z 91 4h 73
3k 91 3aa 96 4i 85
31 74 3ab 79 4j 48
3m 81 3ac 97 4k 67
3n 76 3ad &3
3o 99 3ae &9
3p 92 3af 90

Table 1: Binding Data (% inhibition of binding at 50 nM). *ICs, value



3m 81 3ac 97 4k 67 3n 76 3ad 83 30 99 3ae 89 3p 92 3af 90 Table 1:
Binding Data (% inhibition of binding at 50 nM. a | C50 val ue WO 02/ 08223
PCT/ DKO1MOBDT82281 The conpounds of the invention have bepar/HO&anespdtent!y
to inhibit the binding of tritiated YMO09151-2 to dopam ne D4 receptors.

The conpounds have al so been tested in~a functional assay described by Gazi
et al . i Ahgeompounds obhernveaéipn hagosen fogid ity 4o inhibit theibindieg of tritinted
conpoundﬁq)fﬁ_ 5 to. b agoni sts or antagoni sts at dopam ne D4
receptors. Egsfzg?v‘@on s}ggpl‘??{?ghl%%s\'/enti on have al so been tested in the
following tests: 10 Inhibition of the binding of [3H] Spi perone to D2
receptors. The conpounds were tested with respect to affinity for t

h
dopani ne Thp corap@mds haysalsqlpges tested g fppeionabassay dsperibed lynGadi et tlhin Jfff Adi ng

of [ 3H] Spi r . 1]
Neu£ oc|3q h e%%%@p 1229)'?%&@?3@%?3 P?\H?%tle%t?glg 0 tB Elgdsﬁiﬁ?rg%fééﬁ to[e%el-fag%arlot oni n
i nt o whohgonisit otarsagonisya pibpaninme D, Fheeptasrpounds were tested with respect to

their 5-HT reuptake inhibiting effect by neasuring their ability to
inhibit the uptake of [3H] Serotonin into whole rat brain 20 synaptosones

[0 Vit OThd BEnASRAN o iNRIHieh WRAL A% SRAGLIERS Y ShiR tests:
Psychophar macol ogy 19/8, 60, 13. Inhibition of the binding of

[ 3H] Ketanserin to 5-HT2A receptors 25 The conpounds were tested with
respect their flLni foni. o= HI2A receptors by determning their

Lo iy Db atgtths hibdie, of DETSHBE e A8 DRSS 0 50 . 19 merbr anes
fromrat brain (cortex) in vitro. Method described in Sanchez et al. Drug

Dev. Res. 1991, 22, 239-250. 30 5-HT2C receptor efficacy as determ ned by
f 1 uor ometlhy compowedsy Bigred tesiedr with exsepegt Vi talifinits percthet donameng Lif fecepiey byn

5- HT2C recept.or - expr essi ng | .cell.s as det ined by fluoronetri.c J,magi ng
ST SGER R BB 370 o, SURICRL' ay O CATSASORY ] BRI b
method of Hyttel et al. J. Neurochem. 1985, 44, 1615.
15

Inhibition of the uptake of 'H|Serotonin into whole rat brain synaptosomes

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
20 synaptosomes in vitro. The assay was performed as described by Hyttel

Psychopharmacology 1978, 60, 13.
Inhibition of the binding of [3H]Ketanserin to 5-HT,4 receptors

25 The compounds were tested with respect to their affinity for 5-HT,4 receptors by determining
their ability to inhibit the binding of [*H]Ketanserin (0.50 nM) to membranes from rat brain
(cortex) in vitro. Method described in Sanchez et al. Drug Dev. Res. 1991, 22,

239-250.

30 5-HT,c receptor efficacy as determined by fluorometry

The compounds were tested with respect to their efficacy on 5-HT,c receptor-expressing

CHO cells as determined by fluorometric imaging plate reader (FLIPR) analysis. This assay



WO 02/ 08223 PCT/ DKO1/ 00507 32 was carried out according to Ml ecul ar
Devices Inc. instructions for their FLIPR Calcium Assay Kit and as

nodi fiedWoom®ester et al. Br. J Pharmacol. 1999, 128, 1BCT/DKel/exsnpounds
were found to have no substantial or oply weak affinity for the dopamne 5

D2 receptor. Many of the conpounds wer& also found to have affinity for

5- HT2A r weepargedoutageordimgde dielacarpaviges Inh isbiuetiony facthieriRLJPR fhalgumt he
conmpound . i hvent.i e, C i de } reat nent of

o 11 veaitd KB BORN ISR sBhrReRy ATRE S MRl 3R 2B S Goes, “ani ety
di sorders, such as 10 generalised anxiety disorder, panic disorder and
obsessi ve conpul sive disorder, depression,_ side effects induced

by .
convent i GRAAFOTHPRYNGS Yk foumd g dav'e no withstantishor gy Wepks afEinity festhe dapamings
sl eep. | rid cul ' j . Si-der ful
Tt ng 1 R e R o B B e SR 23R hout
i nduci ngandeserateniyirauptael inkibilmgeicfieity.s. 15 Fornul ati on Exanpl es The
pharmaceutical fornulations of the invention may be prepared by
conventional nethods in the art. 20 For exanple: Tablets may be prepared
by m Xi NghbdhcAGhiRtEnA G i RAhtidd b2 BRgaaA YsorBtnUNAR AR Gostliveuslt S
and subsequently conpressing the mxture 1n a conventional tabletting
machi ne. négetinp| ssnmwdmadpliveshizeplmenidi | etbert psychopes, senxietyr disstders; hsughotaat o

Ay obhoB SR pSrred e aOTH PiFe T O St PP QERE e no
col ouri ngge EaXORAGR. YT RBRVARbhUC SnfbGehoiPadefistisitkrhovidad id hake they

are conpatible with the active ingredien Sol utions for injections may be
pr epar edimggrovéraenslof iskegp+ e padicilae thengpmendivads obihe ipwentionlage cersiierddvessiiln a

part of the solvent for i.njection, preferably sterile water..adjusting the
bol ut i ont s BeabPht, of Bprifik it et RGPS 3] SibiashriSle byt Rhplad
sui t abl ecarpyl@sdalrsidd effests. Any 30 suitable additive conventionally used in

the art nay be added, such as tonicity agents, preservatives,
anti o®i dants, etc. Typical exanples of recipes for the formulation of the

I nventi oOgo A fiafon EX anBies

=

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art.
20
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
tabletting machine. Examples of adjuvants or diluents comprise: corn starch, potato starch,
talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or
25 additives usually used for such purposes such as colourings, flavourings, preservatives etc.
may be used provided that they are compatible with the active ingredients.
Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, sterilising the solution and filling it in suitable ampules or vials. Any
30 suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, etc.

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



WO 02/ 08223 PCT/ DKO1/ 00507 33 1) Tablets containing 5.0 ng of a conpound
of the invention calculated as the free base: Conpound 5.0 ng 5 Lactose
60 rug Madamosgearch 30 mg Hydroxypropyl cel l ul ose 2.4 ngPCMD&ODGISYSt al | i ne
cellulose 19.2 ng Croscarnel |l ose Sodi u_gg Type A 2.4 ng 10 Magnesi um
stearate 0.84 ng 2) Tablets containing 0.5 ng of a conmpound of the

i nvention calculated as the free base: Conpound 0.5 ng 15 Lactose 46.9 ny

Croscar madt ose sqAP I PR T Gl Th rolrghAE Pt b AP R B ARG ddrte D,

cont ai ni ng per mbhdd:litre: Compound 25 ng Sorbitol 500 ng 25
Hydr oxypropyl cel Lul ose 15 ng A ycerol 50 ng _Methyl-paraben 1 ng
Propyl - par aben 0Cempgundst hanol 0.005 mi 30 A-AWfr 0.05 ng Saccharin

sodium 0.5 mg Wer..ad 1 n 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg
10 Magnesium stearate 0.84 mg

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

the free base;:

Compound 0.5 mg
15 Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144 mg
Croscarmellose Sodium Type A 1.8 mg
20 Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:
Compound 25 mg
Sorbitol 500 mg
25 . Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 ml
30 Flavour 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1 ml



WO 02/ 08223 PCT/ DKO1/ 00507 34 4) Solution for injection containing per

mllilitre: Conpound 0.5 ng Sorbitol 5.1 ng Acetic Acid 0.05 ng 5
Sacchari w@odis2e3 0.5 ng Water ad 1 ml WO 02/ 08223 PCT/ DKBQT/DBB 0705085
Patent Clainms 1. A substituted indole ivative of formulal R4 RZ RS/
RB 1T ~ XN(CH)n W(CH2)mJ ~/ \ \NH R RE N/ R7 I1B5 wherein RL is

hydr ogen Or C1_6Selufign fordpiegticn ¢oafapming per wilblitkginy| , C3_8-cycl oal kyl or

C3. 8- cycloalkylcg&?g- kyl, all of which 5%? substituted one or nore
times with substrtuents selected fron1ha|ogén,§%yano, nitro, am no,
hydroxy, thiol, SdrbGoRnl koxy, Cl_6-al kylthio,51tid fl uoronethyl,
trifluoronethylsul fonyl and ClL 6-al kyl sul fonyl, or RL is aryl,
aryI-C1_6-aIkyI,A%@Mhé@éroaryl, heteroaryl-@éi@%hlkyl where the aryl and
het er oaryl group . stituted one or §9£§ times with substituents
selectgd from ha %ggﬁ?@§§gﬁg, nitro, anino,(% _b>al kyl, C1_6-al koxy,
Cl_6-al kyl t hi o, Watkroxy, thiol, trifluoronmeadylml trifl uoronethyl sul fonyl
and C1_6 alkylsulfonyl, or RLis -NR R wherein R and R' are

i ndependently sel ected from hydrogen and Cl1_6-al kyl, aryl,
aryl-Cl1_6-al kyl, heteroaryl and heteroaryl-d.6-alkyl, all of which may 15
be substituted one or nore tinmes with substituents selected from hal ogen,
cyano, nitro, amno, Cl.6-alkyl, Cl1_6 al koxy, Cl1 _6-al kylthio, hydroxy,
thiol, trifluoromethyl,



trifluoronethylsulfonyl and C1_6 al kylsulfonyl, or RL is a saturated or
partially saturated 5- to 6-nenbered ring containing one, two or three

het ero atvwos2/eebected fromO or S, and a group N-R9 wher BCTYDRO1/0@S0hydr ogen
or Cl.6-alkyl optionally substituted WISIh substituents 20 selected from

hal ogen, cyano, nitro, am no, Cl_6-al koxy, Cl_6-al kyl thi o, hydroxy, thiol,
trifl uorcﬂfﬁ@ﬂiﬂlalmh fl uororret hyl sul fonyl and Cl1_6 al kylsulfonyl; Wis a
bond or an 0, S, CO CS, SO or SQ2 group; 25 nis 0-6, mis 0-6 and ntmis
0-6; provided that when Wis 0O or S, n >_ 2, and when Wis CO, CS, SO or
S®, n _3.1; A ksbsGut&HndsleNeginglivehe fetatilel | i ne emanating from X indi cates
a bond when X is C and no bond when X is N or CH WD 02/08223

PCT/ DKO1/ 00507 36 R2 is Cl _6-alkyl; R3-R7 are selected from hydrogen,

hal ogen, cyan, nitro® am no, Cl_6-al kyl, C2_6-al kenyl, C2_6-alkynyl,
C3_8-cycl oal kyl ,, _-cycIRc)aI kyl - C1_6- aI kyl, Cl1_o6\al koxy, Cl_6-al kylthi o,

5 hydroxy, thi oFf, [ ororret trifluoronethyl onyl and Cl_6

al kyl sul fonyl; R8 x CI 6NaJ(dﬁ¥nL,W_C%H2§ kenyp, C2.6-al kynyl,
C3_8-cycl oal kyl , C3 I o/a!l 6- al kyl, aryN ap¥ Gl 6aal kyl, acyl,

t hi oacyl, Cl_6- %1 kyl sulfo |, tr| uororret hyI sul fonyl, or aryI sul fonyl or
a pharmaceutical |y acgept gpbl e acid addition salt thereof. 10 (The
conpound according to claiml1, wherein the indole is bound to X{na
position 3 of the indole. 3. The conpound according to clains 1-2, wherein

Wis a bowikreinIR' . hﬁheg@oamw@du@i;c@mm@yﬂ 0Cg{-alkym, @yt@aiyeloallayl br Qslgs 2.
5. The conpoupd, accordin erein R is | gﬁroup 20
is

6. The corpakyl-Seeahyl @81 tfgwacg:nw 116 %ﬂbS%the?rrfnpwem@%w
attached s%%hfeﬁeﬁ&ﬁeﬂéﬂ)g B%(s nmaop ﬁ@d%{f t%m ME?G-Q%!%@ Qikyidie, 2

group. 7. e conmpound” a
Cl. 6- al kyttifluG@@nfeticy, cih(ﬂablkoyrle,thylmfoﬁybq;ﬂl (Elaskdi&ylsﬁorﬁ'} aJlrlR}Ils ar[yhemtwll-cl s-alkyl,

hor oith (RS et tp-nalp B s OF P RO Fhes (PmEe et

one or more times with substituents selected from halogen, cyano, nitro, amino, C;¢-alkyl,

Ci_¢-alkoxy, C;_g-alkylthio, hydroxy, thiol, trifluoromethyl, trifluoromethylsulfonyl and Ci.¢
alkylsulfonyl, or R! is -NR'R" wherein R' and R" are independently selected from hydrogen
and Cy¢-alkyl, aryl, aryl-C;¢-alkyl, heteroaryl and heteroaryl-C; ¢-alkyl, all of which may

15 be substituted one or more times with substituents selected from halogen, cyano, nitro,
amino, Cig¢-alkyl, Ci¢ alkoxy, Cig-alkylthio, hydroxy, thiol, trifluoromethyl,
trifluoromethylsulfonyl and C;.¢ alkylsulfonyl, or R! is a saturated or partially saturated 5-
to 6-membered ring containing one, two or three hetero atoms selected from O or S, and a
group N-R® wherein R’ is hydrogen or Cj¢-alkyl optionally substituted with substituents

20 selected from halogen, cyano, nitro, amino, C;_g-alkoxy, Cjs¢-alkylthio, hydroxy, thiol,
trifluoromethyl, trifluoromethylsulfonyl and C;.¢ alkylsulfonyl;

Wis abond or an O, S, CO, CS, SO or SO, group;

25 mnis 0-6, m is 0-6 and nt+m is 0-6; provided that when W is O or S, n = 2, and when W is
CO,CS,SOor SOz, n >21;

X is C, CH or N and the dotted line emanating from X indicates a bond when X is C and no
bond when X is N or CH;



substituents selected from hal ogen, cyano, nitro, am no, Cl_6-alkyl,

Cl _6-al koxy, Cl1_6- alkylthio, hydroxy, trifluoronethyl,

trifluoroveotigd2gul f onyl and Cl_6-al kyl sul fonyl, or Rl is PENBKRI/MHEr ei n
one of R and R' is hydrogen and the otr,'ger of R and R'" is selected from
Cl_ 6-alkyl, phenyl and phenyl-C _6-afkyl, wherein the phenyl groups nmay
be subst R i €n6- ;or 30 nore tinmes with substituents selected from

hal ogen, cyan, nitro, amno, Cl _6-al kyl, Cl _6- al koxy, Cl_6-al kylthio,
hydroxy, trifluoronmethyl, trifluoronethylsulfonyl and Cl1_6- al kyl sul fonyl,
or RL | sRAR atd suceddiyth apitoger, haloger,Ryahd, Aitro, hiies|@; RhokyINo, .-akees) di no,
pi perazino or a N (hydroxy-Cl 6-al kyl) pi perazi nyl group. WO 02/08223 .

PCT/ DKo 1E0e8tynylz7 G s-cysalkyhp otntcxdednditg-aleyle| &npralkes) e ¢edlkylBEe:3- (1-

T e

}piperidin-4-yl) -5 -fluoro- 1Hindole; 5

o (5 ety ol g L UL i, cepeont

[2- et ki, (i, ORC: 2k Tk DENBiSheyT €9) RIS ongt, it iRty - -

{ 2- [ 2- Mettylsulfbnyl3r mphhonadeaiicadly laacaptab] gdred gddiedrhsdlf theysef.i di n- 4-yl ) -5-chl oro
-l H indole; 10

3- (1-¥2- [ 5- (Cycl opropyl met hanoy! ani no) - 2- met hyl phenyl ] et hyl } pi peri di n-4-yl )
-5-fluorg- 1HThaEGhFound-dedording to claim 1, wherein the indole is bound to X via position 3
{2-[2-Methyl -5-(thiophen-2-yl met hanoyl am no) phenyl ]

et hyl } pi pethedgdelet- y1 ) -5-fl uoro- 1Hindole; 3-(l- {2-

[ 5- (I sobut anoyl am no) - 2- met hyl phenyl] ethyl} pip eridin-4-yl)-5-fluoro-1
Hindole; 15

3-( é- I{ 2- B.Zél\/?%"hé’boﬁpdtﬁid\/a%b@fﬂi@ﬁb aRAs ey whetely W Riapnddi n- 4-yl ) - 5-f 1 uor o- 1H
-indol e; -(1-

{ 2- [ 55( Hexanoy! ami no) - 2- met hyl phenyl ] et hyl } pi peri di n-4-yl)-5-fl uoro-1Hi ndo
le;, 3-(}- . .
{2-15-( 4%FI uor B EIRI Acseiing to clatm, 3,
1H indole; 3-(1-

{2-[5-(3-Met hoxybenzoyl am ng) - 2- net hy
-l H 20 Pndol &he sompoundacpording;tsylams
et hyl } pi peridin-4-yl)-5-fl uoro-

Wg?ﬁ?ﬂ%?%fs}%l peri di n-4-yl)-5-fl uoro-

| phenyl ] et hy! } pi peri di n-4-yl)-5-f]
é%y%ﬂéi%ﬁ%% %@%&gfméﬁlﬁm ng) )phenyl ij ore

20 6. The compound according to claims 1 or 5, wherein the group -NH-CO-R' is

attached to the phenyl group in a position para to the position of the R* group.

7. The compound according to claims 1 or 6, wherein R is C.¢-alkyl, Cs.g-cycloalkyl,
Css-cycloalkyl-C;¢-alkyl, phenyl, phenyl-C;¢-alkyl, furanyl, thienyl, pyridyl, pyrrolyl,

25 pyrimidyl, wherein the phenyl groups may be substituted one or more times with
substituents selected from halogen, cyano, nitro, amino, Cj¢-alkyl, Ci_-alkoxy, Ci¢-
alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and C,.¢-alkylsulfonyl, or R' is
-NR'R" wherein one of R' and R" is hydrogen and the other of R' and R" is selected from C;.
¢-alkyl, phenyl and phenyl-C,.-alkyl, wherein the phenyl groups may be substituted one or

30 more times with substituents selected from halogen, cyano, nitro, amino, C;.¢-alkyl, C;_s-
alkoxy, Cie-alkylthio, hydroxy, trifluoromethyl, {trifluoromethylsulfonyl and Ci4-
alkylsulfonyl, or R' is a tetrahydropyranyl or a morpholino, thiomorpholino, piperidino,
piperazino or a N-(hydroxy-C,.¢-alkyl)piperazinyl group.



1Hindole; 3-(1- {2- [2-Methyl-5-(3 -phenyl propanoyl am no) phenyl] ethyl}

pi peridin-4-yl)-5 -fluoro- 1 H indole; 25

3- (1-{2- [wo Mzod293 - 5- (4- net hyl benzoyl am no) phenyl ] et hyl } pi peT/p&onesseyl ) - 5- f |
uoro-1H indole; 3-(1- {2-[2-Methyl-5-(3; Methyl -3-phenyl urei do) phenyl ]

et hyl } pi peridin-4-yl)-6-chloro- | H indole; 3-(1-

{2-]5- (Ol oprﬁmmmwm&mclmsﬁw%@m]et hyl } pi peri di n-4-yl)-6-ch

| -
(o 12 werhy B eniahioy 2 mertyRRer gl pip i ryD-Srohiry- 1 Eindole;

pi peri di r3-@-yl- [5 Eyridbarmelidnoylanim)-23méthylphenyl]ethyl} piperidin-4-yl)-5-fluoro-
{2-15-(1 sobut anoyl am no) - 2- net hyl phenyl] ethyl} piperidin-4-yl)-6-chloro-1
H i ndol e;1HAmdes: 08223 PCT/ DK01/ 00507 ~ 38 3- (1-

{2-[5-4 3-4 F-ng%?@&&ﬁ&hﬁ%b&%ﬁﬁﬁ&ﬁjeﬁiﬁmﬂaéﬁmtﬁpkfiﬁ{o&&hmﬂa&k? -6-chloro

-1 H indol

2- [2I |vet Bl-)(l—{s [(ZMethylli-mmiqp&lmmeﬂahamvlmmm;aﬂ]ﬁhjnl;}pi}ppﬁdiﬁm gli)i5-4-yl)-6-cC
| -

F o( 2- {Cﬁ"[r%’l mﬁ;@](ehoxyphenyl ) et hanoyl ami no] - 2- met hyl phenyl }

hyl ) pi pef {12 [Q(Me\{ﬂ}h 508358k P Ebn;}mﬁ %%,hle]ﬁqu&hyl}plpendm-4 -yl)-5-chloro-1H-

}1p

r

I

y

[ 2- Met hyl - 5-(4- net hy benzoy am

hy i pedaleli n- 4-yl)-6-chl oro-1H |ndole 3-[ 1-(2-
[

t |

2-[ 2-

t hyl

? nyt o g e “%'?%%e%aaﬁiaﬁ°9%1n%&5“rﬁaf§v§ﬂ¥@}lle@wmaenwwﬂz ifuos-
}

{
h
3-
e
{
e
{
e

-(norfolim {hdy,ldret hanoyl ai n| no) phenyl | et hyI } piperidin-4-yl)-5 -fluoro-
1H i

dol e; 3- {155& 4- Fl uor ophenyl ) ur ei do] - 2- net hyl phenyl }
oty pi el G1-15- Mo 3otthioplsmo b etharlasyingIphens ety ) pipridim 4.3 -5-fluoro-
3-(1-{2- [%1 Iae anoyl am no) - 2- met hyl phenyl ] et hyl)
pi peri di n-4- 0?’7 chloro-1Hindole; 3-(1-
{2I g 25Me]§3{nw- {ﬁfil ge&mém@[mm)amnﬁh@umhmaﬁyl}pmeﬁamm@md Jestoylg-pidess;i di n- 4
- - uor o- i nd
Y 15 3-(1-{2-[2-Methyl-5-(pivaloylamino)phenyl]ethyl} piperidin-4-y1)-5-fluoro-1H-indole;
3-(1-{2-[5-(Hexanoylamino)-2-methylphenyl]ethyl } piperidin-4-y1)-5-fluoro-1H-indole;
3-(1-{2-[5-(4-Fluorobenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-5-fluoro-1H-
indole;
3-(1-{2-[5-(3-Methoxybenzoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-5-fluoro-1H-
20 indole;

3-(1-{2-[2-Methyl-5-(pyridin-3-ylmethanoylamino)phenyl]ethyl} piperidin-4-yl)-5-fluoro-
1H-indole;
3-(1-{2-[2-Methyl-5-(3-phenylpropanoylamino)phenyl]ethyl} piperidin-4-yl)-5-fluoro-1H-
indole;
25 3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl} piperidin-4-yl)-5-fluoro-1H-
indole;
3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl} piperidin-4-y1)-6-chloro-1H-
indole;
3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-6-chloro-
30 1H-indole;
3-(1-{2-[2-Methyl-5-(thiophen-2-ylmethanoylamino)phenyl]ethyl} piperidin-4-y1)-6-chloro-
1H-indole;
3-(1-{2-[5-(Isobutanoylamino)-2-methylphenyl]ethyl } piperidin-4-y1)-6-chloro-1H-indole;



3-(1-
{2-[5-(4-Chl or obenzoyl am no) - 2- et hyl phenyl ] et hyl } pi peri di n-4-yl)-7-chl oro-
| H i ndolveQo2®233 (1 - {2- [5 - (3 -Cycl ohexyl propanoyl am np¢EFBKOEOISYT phenyl |

et hyl } piperidin4y|) 5-f|uoro- 1Hi le; 3-[1-(2- 15[(3
- Phenyl pr opanoyl ) am no] - 2- met hyl phenyl }""et hyl ) pi per i di n- - 7-chl or o-
1H i ndol3e(l-&- EIS @Whogcsb@(zgymmg)%mﬁaw@mﬂ ﬂmd}mem@n%ﬂbﬁamrp 1H-

et hyl) pi pe |1d|n 4-yl]-7-chloro-1H 25 indole; 3-(1-
{2-1 2= MetRY1"S5- (4- net hyl benzoy! ani no) pheny! ]

et hyl } pi megil- Ayl -5 L(psHtRE PylokthdrdgRingho)ghérlyl|ethyl } piperidin-4-y1)-6-chloro-
{2-]5- (Cycl( ogzr ([)prl rre}%lha(-r?g’gl am ?1,0) 2- et hyl )ﬁenr)%)li] etyh})?l pi peridin-4-yl)-7-ch
| or o- 1HlFHkisiols;” 30

o byl & e SO SRS SRR AT b B RNE it geridin-4-yT1-6-

{5-[2-(4- dlsmirh{lkymldehyl ) et hanoyl am no] - 2- net hyl phenyl }

SU0V1) i nert ) b e ehlofo- Tt nol £, WD 02 Q220 FCT DOV o057 30 2

ethyl ) Pi &6g.l n-4-yl]-7-chloro- 1Hindole; 3-(1-{2-[5-(benzoyl am no) -
2- Met hyl p enyl]et hyl } pi peridin-4-yl)-7-chloro-1Hindole; 3-(1-
{2-]5-(4- 3-'-[1u(9r {ﬂaﬁ(ﬁfyolpbarty}ms)theﬁloyﬁam;doﬂ)-ﬁanglthjllpbeﬂ}&}e}thyl)p1peridin—4-yl]-6-chloro-

pi peridin ‘T\%?i‘ir? chloro-1 H 5 indole; 3-(1-
{2- [51?4 It benzoyl am no) 2- met hyl phenyl ] et hyl } pi peri din-4-yl)-7-chloro

-1H doj_g- |
SO P s oS b s |
{2- et hy| Hifdofyr i di n- 4- yl met hanoyl ) ani no] phenyl } et hyl ) pi peri di n-4-yl]-7-ch
| or o-

(o Vet hon SR B AR Shenyhwsidal 2 yrsthyigh oD Peneriginy v e Bupe- iy 1 - 7-

chl or o- 1Hndslg0l e;

15 3-(1-{2-[5-(Hexanoylamino)-2-methylphenyl]ethyl } piperidin-4-yl)-7-chloro-1H-indole;
3-(1-{2-[2-Methyl-5-(tetrahydropyran-4-ylmethanoylamino)phenyl]ethyl} piperidin-4-yl)-5-
fluoro-1H-indole;
3-(1-{2-[5-(4-Chlorobenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-7-chloro-1H-
indole;

20 3-(1-{2-[5-(3-Cyclohexylpropanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-5-fluoro-
1H-indole;
3-[1-(2-{5-[(3-Phenylpropanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl]-7-chloro-1H-
indole;
3-[1-(2-{5-[(2-Phenylethanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-y1]-7-chloro-1H-

25 indole;
3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl} piperidin-4-yl)-7-chloro-1H-
indole;
3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-yl)-7-chloro-
1H-indole;

30 3-[1-(2-{5-[2-(4-Fluorophenyl)ethanoylamino]-2-methyiphenyl} ethyl)piperidin-4-y1]-7-
chloro-1H-indole;
3-[1-(2-{5-[2-(4-Methoxyphenyl)ethanoylamino]-2-methylphenyl} ethyl)piperidin-4-y1j-7-
chloro-lH—indole;



- {2-Met hyl -5-[(thi ophen- 3-yl net hanoyl ) am no] phenyl }

i peridi n-4-y| ]-7- 15 chl oro-1Hi ndol e;

-(Wohpodryd - 5-[(1-[1, 2, 3]t hi adi azoI 5 yl met hanoyl ) arCTOKphersyt } et hyl )
i di n-4- yI]7chIorolH-|ndoIe

- Acetyl ani no- 2- met hyl pheny! ) - etﬁ 3 6-di hydr o- 2H- pyri di n- 4-yl }
o 5 {14 Pritaycsommana amibg b st sy b meRde - T-Chlorc
anoy no] phenyl} -ethyl)-3, 6-di hydro-2H pyridin-4-yl]-
uoro able 3-[1-(2-
(

4- FBL(DI{Q B%Miz@?tahﬁﬁtgylz)manyl@ﬁ&ny@eﬂm}fpyﬂe@iaﬁnmﬂ) 7-chloro-1H-indole;
I)36d|h pyridin-4- - 5-fluoro-I Hindole

Ez RO R R R S T TN S

hl or 0~ ﬁidéﬁlndme 3-[ 1-(2-

{2- NEt hy (pyridin-3-yl met hanoyl ) - am no] - phenyl } -ethyl)-3, 6-di hydro-2H
pyri di n- 3-(y4{R-[5A4VitthooybEhizayiatoine)-3maktBylplenyPlethyl} piperidin-4-y1)-7-chloro-1H-
{5-[(4-Fl u0{ ophenyl met hanoyl ) - am no] - 2- net hyl phenyl }

-ethyl ) - 898le3i hydro- 21 pyridin-4-yl]- 7-chi oro 1Hindole or a

phar mace | t I .
conposi t?grl]q%ég}r%[ct r| i%ﬁﬁﬁ?kﬁ%&?iﬁ{o Err%lll'rf% es %ﬁgoggg%g%ﬁ gﬁ7 i 10Ioc | ai N
1 to 8 i hHanddley apeutically effecti ve amount together with one or nore

P Btos Pubta 2 e b5 N Bt £ S esfisi ity B ety DapRei £ 311 -¢iiprog e

manuf act ypen@éled Medi cament useful in the treatnment of positive and
negative synptons of schizophrenia, other choses, anxiety disorders,
such as ééhéZe{BrMet@yhﬁvE(t@Dy @-Mhughanowbwmm%plmyﬁethyﬁp@endme%yl]%
conpuIS| gﬁ %g depression, aggression, side effects induced by
convent|8 ik ?chotic agents, 5 mgraine, cognitive disorders, ADHD

and in tbf{u(maqo{eﬂm?p ﬁ 1o§h§ﬁ3)—yhﬁétharfbﬁf[)%ﬂﬁﬂb&hyl}é@i@rl)pfpgnﬂiﬂ&l pQsi-tive and

negative synptons o i zophreni a, ot psychoses, ‘anxi ety di sorders,
such Bs g@ﬁékﬁﬂﬂééﬂ@anX|ety di sorder, panic disorder and obsessive

CoTPL ! 48130y SO AROLOPL OB 2 5, S PSR B
and in tkg-7 dsl’ﬂm@mmémﬂomf sl eep
3-{1-[2-(5-Acetylamino-2-methylphenyl)-ethyl]-3,6-dihydro-2 H-pyridin-4-y1}-5-fluoro-1 H-
indole;
20  3-[1-(2-{2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl}-ethyl)-3,6-dihydro-2H-
pyridin-4-yl]- 5-fluoro-1H-indole;
3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl} -ethyl)-3,6-dihydro-2H-

—
—_

(‘DAV/-\

U'I“‘N'Ol\)

b W N | l—|-ol—|jl—|
P e

p

@ o

i

2-
f
h
|

-
h

BSOS e WD W
@ o1

pyridin-4-yl]- 5-fluoro-/H-indole;
3-{1-[2-(5-Acetylamino-2-methylphenyl)-ethyl]-3,6-dihydro-2 H-pyridin-4-yl1}-7-chloro-

25  1H-indole;
3-[1-(2-{2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl} -ethyl)-3,6-dihydro-2 H-
pyridin-4-yl]- 7-chloro-1H-indole and
3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-yl]- 7-chloro-1H-indole or a pharmaceutically acceptable salt thereof.

30
9. A pharmaceutical composition characterised in that it comprises a compound of any of
claims 1 to 8 in a therapeutically effective amount together with one or more pharmaceutically

acceptable carriers or diluents.



conprising adm nistration of a therapeutically acceptable ambunt of a
conpound according to any of clains 1 to 8. 15

10

15

WO 02/08223 PCT/DK01/00507

40
10.  Use of a compound of any of claims 1 to 8 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.

11. A method of treating the 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
comprising administration of a therapeutically acceptable amount of a compound according to

any of claims 1 to 8.



