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10

Background of the Invention.

AT 332401 discloses compounds of the general formula

(CHZ)P-—-—-—-CO——< >——X1
N

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

\ R



t he meanings of R1-R9, W n and X are as given in the clains and the
description. The conpounds of the invention are useful in 1&fgbryaned®fent of
certain psychiatric and neurol ogi cal disorders, i.e. schizophrenia, other
psychoses, anxi ety disorders, depression, mgraine, cognitive disorders,
ADHD and sW&ei3/0823pr ovenent. 18 February 2005 WO 02/ 0822 3CPOKMBNST100507

| NDOLE DERI VATI VES USEFUL FOR THE TREARVENT OF CNS DI SORDERS Field of the

I nvention 5, The pr.esent._invention.relates to nqvel ss. .of .indol e
dorvat | veSPREGIGE B pavi oy TR IF v lisBon R0 SeeftoR KhdbEsRBbunas
hav;a Fm_t agelkilst dlkoxgf ﬂ:@ﬂiox?,t cﬁb@cygoﬁﬂafgdﬁﬁ_eaﬁnq,eﬁlﬁﬂgﬁ[m, %?kﬂmgheﬁtﬁf, ore
useful int treatnent of certain psychiatric and neurologic disorders, in
particul ar $ros Buuowmpthoy, tﬁ%aneonﬁﬁgﬁ'ﬁgmal 4B T‘%Wé’egﬁf i %"WC %fny he

5- HT2A andimehodlii@amBinodabéfy]l gieRplafincdittlosdmeicol THecppReReH Aok @t exsah ot oni n
reupt ake inhibitors. %0 Backgr.ound of the Inpvention. AT 332401 discl oses
conpounds 81 PRAGERST 3Fonobuthepompounds @pgsad to have ¢ reduaed ipdency; R cpis

hydr ogen ogxtabiddmidaRiidédtftcf®2 are hydrogen or alkyl, pis 2 or 3 and Xi is
hydrogen, fluoro, chloro or bronmb. The conpounds are said to be useful as
neurol eptics. The patent does not contain any experinental data. WO

95/11680 r%ﬁ&rﬁ%% ) ?ec%ﬁ&é%eﬁhést% AE CPARBE LS sitAMhiRg of TedBRYE MlchCis

~activity. One group of conpounds cl al ned ‘are corpounds havi ng the

fornul a / ( FYnsidesadl ko by jesporsihls ferdhe erdipyychotisefine Gaeugipticr v preoaffossdr 2

wher ei n Xl .1 . 8 . ' InSsnf52 H, and
Ris hy1 rOaiﬁ?lgptgﬁ?{%ﬂr%%d&%l%mﬁyﬁﬁeg%% Iégfl?‘g(r)b%fl%ﬂ%dg?s ogen,D 22?116 8?}{ ab
al kyl ani noknatiratolel @wited) refepton antagonlen wnttho stristel fogsions ofrtieHwaiy., Hewevar,
acyl am no, d&ﬂahlﬁﬁeuﬁﬁ 9&8&[‘%' are %%d&ﬁ&afo%@&’ lm areas of the brain other than striatum,

suggesting that selective antagonists of the dopamine D4 receptor will be devoid of

exirapyramidal side effects. This is illustrated by the antipsychotic clozapine, which exerts
15 higher affinity for D, than D, receptors and is lacking extrapyramidal side effects (Van Tol

et al. Nature 1991, 350, 610; Hadley Medicinal Research Reviews 1996, 16, 507-526, and

Sanner Exp. Opin. Ther. Patents 1998, 8, 383-393). '

A number of D, ligands, which were postulated to be selective D4 receptor antagonists (L~
20 745,879 and U-101958), have been shown fo posses antipsychotic potential (Mansbach et

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

these compounds are partial D4 receptor agonists in various in vitro efficacy assays (Gazi et

al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-

620). Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a
25  silent D, antagonists (Gazi et al, Br. J. Pharmacol. 1999, 128, 613-620).

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

beneficial effects against psychoses.

30 Dopamine Dy antagonists may also be useful for the treatment of cognitive deficits (Jentsch
et al. Psychopharmacology 1999, 142, 718-84).



nmonoal kyl am nocar bonyl, di al kyl am nocar bonyl, etc. The application does not
explain 5 any nmechani sm of action, but the conpounds are s delrarnd065 g
reduced tendency to cause extrapyram dal side effects. Dopam ne D4
receptors belong to the dopam ne D2 subfamly of receptors which is

consi der edWO®2B82Y esponsi bl e for the antipsychotic effeCT/ORKOMEM7Ol epti cs.
The side effects of 10 neuroleptic dings which primarily exert their effect

via antagopi smof D2.receptors are kno to be dque tg D2 recept

ant agoni s RS SYideaEIPT § et Ssonaion BetiPen fie  POREYS PRy B aSHPHE D

receptors amte@ttdnrnl%ﬁbit ywem@ﬂﬁ@dﬁiqM@(EB?Dth ﬂan@énaaﬁpiﬁhﬁ@rpotﬁwaplﬁém : Ftt gm

~.suggesting.that selectiv nt agoni sts of _the do n recept Qr e
GouaT e of Ve kb shing e SR P T Ber B Seef SURR L ATk SR o 4l oL

ant i psychoPiyenigh-p2800,N8, SIE36)) EXLbletrly Sdivagher Lia itkieky e Gofathidhdy D2

receptors and is | gcking extrapyramdal side effects (Van Tol et al.
Nat ur e Pog¥Ecepiyygnd %ﬁ}?%ﬁw@ﬂ eting s peeepionapy ‘F&%efé\,\éorltb@ﬁ?a%qt 0£07- 526,

and  SannemidpsRiculPliboradhey. Patents 1998, 8, 383-393). A nunber of D4
| i gands, which were postulated to be selective D4 receptor antagonists (L-
20 745,879 and U-101958), have been shown to posses antipsychotic potenti al

(Mansbach ohrids -cffEsy SROBISMTRHEP LBt 10 &ﬁmgo%ﬁ& wikiett afffdandd IVBY S frer&gCENt | Y

it has been reported that these conpounds are partial D4 receptor agonists

in var i ousSoRip raceptert ubtypesy Agsegaids theGalT2adecepter, wigeh was previewshirebrred 1998,
124, 83Q- 8Q6; %@—I@Fﬂeﬁ%&%ﬂ?ﬁ g{ﬁ%@ﬁ@&@ﬁ% &%ﬁg‘ﬁpo}t%&ge. g. '1 28, 613- 620).

Furthernore, it was s zapl ne, I's an effective
anti psychotic, is a 25 silent D4 antagonists (Gazi et al. Br. J.

Phar macol . 8 - 0. s&qientdy, J I arti al
D4 recept o‘ﬁ‘ﬁlz%grneig%%se%r@tl%ﬁf ég%orﬁeéi?% 11:1 ﬂ%%?eqmgén@?%gt{kgﬁl %% r(:}% %r ga‘gi nst
psychoses. 1909, [&p i redudién af thageghtise symmymaidischizephuendd and df extrapymntidadat ment

of cogni ti kg, dRLLCLLS 4 4Nt SEhor Cloudlor, PSYCRODDARIREOLOGY, 1999 - AR,
78-84). 18 February 7%8 Bf,sﬁ POGET7 ™ SERPEEr g

evi dence f (eldergBrigth £ Bysiteraldsom Be(supph 55,33)." Puttheanorky sdlsvdtvd 6ATT.xe" :
dupl | cat | ofr eGP RRvE R e iR R JaREY sk RRee UNEmARP Fakhtor has
bleen IpUb! [ g‘l”l@hﬂ( d\/CCﬁi.ieﬂtEﬂ:Eﬁ inajeseaﬂﬁbmé w%msﬁti';@Dﬂfy%ﬂﬂieﬂionELtcﬁgm§§2%9i) Thi 3
cl ear indicates a |link_ between the am ne receptor. an , an

i gands af FECH HGERRaEt PEEBIRD{CORRY AL LORaTHaPecofase 1phe A nane d5fand

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 ef al. Exp. Opin. Ther. Patents 1998, 8(4),

25 350351).

Recently, evidence has also accumulated which support the rationale for selective 5-HT5,

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 Investigational Drugs 2000, 2(1), 22-24).

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



this particular disorder. Various effects are known with respect to
compounds which are ligands at the different serotonin re&%E@flfﬂa%’lﬁﬁ‘Wpes
As regards the 5-HT2A receptor, which was previously referred 10 to as the
5-HT2 receptor, the follow ng effects have been reported, e.g.:

Ant i depr eswiowe/nghks ect and i nprovenent of the sl eep qual iptypkhkmsdr et al .
Drug. Dev Res. 1989, 18, 119), reductipn of the negative synptons of

schi zophreni a and of extrapyram dal side effects caused by treatment wth

cl assi cal ndbieeligpdseve rbe% Fupg so eegpent fhe eHprt oI 15HT cepptales mbibitprssin .
Psychi atr Yﬂﬁ&ﬁalyé§fbxﬁe§ﬁ%{s amd) aniB3) mobibis! BRY BRASoundE h8Rhs e P -slitde

antagoni sts could be effective in the prophylaxis and treatment of m graine

(Scrip Repéwibiting: pffggtapqmebinedcith eaffinity dtishy -HEseteemonmeyt hewfaeh™ . PIB
Publ i cat i opgubdishy uM #29%%) téafitnl 'Bftcf&gre&ﬁcﬁ@taﬁ@%lheﬁ’fdl&?d@rse}éé drfsRp@rt et
al . Psychophar macol ogy 1985, 86, 303-30 Perregaard et aF Current

Qpi ni on § nserpiepiap inhehiterst(BCT gpication Ney PCTAM00/60978ne cl i ni cal st udi es
inplicate the 5-HT2 receptor subtype in aggressive behaviour. Furthernore,
atypi cal serotonin-dopan ne antagoni st neurol eptics have 5-HT2 receptor

ﬁnt aggnl st iAgoaudingly: dopereitieliDsi terter tigasids ato paentind @h@&:lf@rngleptrmmtl@sl and
mep. Ot n. “Fhaphils b RS 3Ea0R, iR Bk OB AN e aP BB BhT®,

al so accuntrb@p@@nM:mhavmmpcfmher heneﬁabf ampriowed dfecs eh ebpneweSandT@,gatwe

ant agoni st a atin

(Leysen'mZt 3@08%%31%?&5% ents ¢m 0“&%%3}# gag'sfhe?,%)@ %ri%arl sson
Current Opraemor and thiPMNET,3 %cbptvmay baveitonbdnefir mfgﬂlpﬁﬁ@d) efféf dh pod@velah).
Compounds which are 5-HT.r ke 1nhi,bitor | 1 -.known an |de I essant
drupe. 15 FeSRTR b chEstop S sk bRekls SOSET o SBETTE Y gAY have
been foundsjmptegnent the effect of 5-HT reuptake inhibitors in

m crodi al ysis experinents and ani mal nodels, and conpounds having 5-HT
reuptake inhibiting effect combined with affinity for the 5-HT2c receptor

may t heref &f arfular @fet t&ﬁﬂoﬁﬁds}’oﬂtﬁ@ﬁﬂﬂenﬁ&{ are @ndid@ed HRAI iQfhél eRsES &M and
ot her dlsorders responslve to serotonin reyptake i.nhibitors

appl i cat i oROSY® PETHIERDS/ WB’?‘HS oinschizophrspip YWitheul ndpeiag B&trap&a@ﬁé%rﬂdﬁ gands

are potent pdetgdrugs for the treatnent of

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 D, receptor, the 5-HT;4 receptor, the 5-HT,c and/or the 5-HT transporter.

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

J

{1}



schi zophreni a and ot her psychoses, and conpounds wi th conbi ned eff_ecfs at
the 5-HT transporter may have the further.benefit of i nprtikebredry@005on

depressive ang neggz i.v?1 ‘%IO synptons in schi zophrenic patients. Conpounds
with combi nel"EFFett *hYRETHH Ge-AYDA: srallompyt, oF,-sealklityl eC hy-tTckATkyd of AT:QL

o1 schi sopir 2nt & and PrLOEEREY ) b s ioBiStet e of e Rt avih whyients

of schi zophreni a and the “bene

synpt ons.  155¢festedafipine bhlagen, tdyencs atipeumdlmo0 hyttey MAEDTEOMIRGS Qgﬂ%ﬁﬁﬁg
useful in tt}ﬁﬂh&%ﬁ}e@t .af E’%ﬁf &i ve and_ negative synpt ons of “Schi zophreni a
Wi t hout inducing extr Ep‘?ﬁ&?ﬁ{’ yispifeny! end ece-glkylsulfonsiyordt it byl anie@its-alkyl20
The obj ecs ®ktetons! pF REQBAryLAVER Qfbrk ' ompounds that are
partial agonists or ant a%o%i}ésp(g at rtﬁlgtaﬁg)%gdqu‘éhego g’gg%sélb"’tyd’te substjtutedch -

conpounds wi¥fi % GHEF HEws efithebgtitaents sebected dpamibabeBl dyeesRites, antihe GHIRA

receptor, t 7 N { - HT .t.ransporter. 25 Accordingly, the
present invgﬁfalsaon éF’g'f gs thio, %Y $Hedo r%?eﬂtlﬂe“ﬁhﬁofﬁ]p%th}’lsuﬁ[mlxl and Cy¢

_(CHz) fi - - wikylselpnyl, 61’ B -MRTESHE - " MDERE] i r ;
Cl. 6- al kyl, Cg§6 a kfn |, C2_6-al kéilﬁ{}l)R, g%{‘s Cycﬁﬁgﬁﬂ%p}%lr&@ﬁg‘fﬂy&ogm
cycl oal kyl - 1% -‘é1ah‘9’ 5, 3451, |ar}61'Cumu@3; heteyoand andbistiérbayb ) pakyhralnef @hich HRs
W th subgtipel : lect hal Qgen, .cyan, nitro, am no, hydroxy,
thiol, O -6- aﬁ%ﬁlﬁté%of‘g-"gﬂﬁ%t ] Wq’?isﬁﬁ?ﬁ%f‘ﬁ%@d from halogen, cyano, nitro,
trifluor omedmposuitheraltyland, €1-acalyky G Mo, HydRxyl Sﬂ%l’f: ’triﬁgtyljoﬁlgﬂhyl
yl an i

j-alkyl, 5 roar.yl het eroaryl - G - 6-alkyl "where the ar
het er oar vyl %ﬁﬁ?@ﬁ%s%ngﬁ Be¢ (oo tlkalsuifenybromB} és & satemited drfpastidilyt satuneted S

| ected from hMeam . nitrq, . an -6-al kyl, . Cl.6-al ,
&l 6-al kyl thi o Njhﬁé‘x‘;‘f@“?ﬁ%. ipils ol AT Risoc Doterol s sslegiva i S anl o
and C1_6 a#'RYyR sihelein & iRhydegdiRoRC, W Pbﬁtidfﬁlau %bﬁmﬁa%&mgﬂﬂﬁﬁ@%f ly

sel ected.fr ds o and Cl 6-al kyl, aryl, ary -6-al kyl, heteroary
and het gsr oasfg{/QF@%l 9‘&?%’?8,%%"&5 DR, cmipgy C1.0-alleoxsu 65 tot Aol éhib, dyelraxty, nisink

times wth tffigbidegnt 0 cyanq, nitro, am no,
G-6-alkyl, Cl-6 a%xtﬁﬁﬁﬁ?ﬁéﬁliﬁﬁfyf%’rﬂa@&hg%‘?X&wﬁ%ﬁa ol, trifluoronethyl,

W is a bond or W is an 0, S, CO, CS, SO or SO, group;

20 1nis0-6, 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,800rS0,n 2 1;

XisC, 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 C g-alkyl;
357
R’-R' are selected from hydrogen, halogen, cyano, nitro, amino, Crs-alkyl, Cog-alkenyl,
Cag-alkynyl, Csg-cycloalkyl, Csg-cycloalkyl-Cyg-alkyl, C¢-alkoxy, Cy.¢-alkylthio,
30 hydroxy, thiol, trifluoromethyl, trifluoromethylsulfonyl and Ci-¢-alkylsulfonyl;



trifluoromethylsulfonyl, and C1_6 al kylsulfonyl, or R is a saturated or
partially saturated 5 to 6 menmbered ring containing one, t&lebsvary RPee
hetero atons selected fromO, S and a group N -R9 wherein RO is hydrogen
or Cl-6-al kyl optionally substituted with substituents 15 selected from
hal ogen, cwamw/osmstro, am no, Cl-6-al koxy, Cl-6-al kylthiroT/DEYGe0sKFy, thiol,
trifluoromethyl, trifluoronethylsulfony and Cl 6 al kyl sul fonyl; Wis a

- Fm s XV B s etean el e es-algvnyg b St s S &

SO or alﬂlﬁl, ; aﬁﬁLC%_.s-QkylG'a'cﬂ,r ttﬁbac?ﬂcbltsfﬂgﬂiﬂlf@rﬁ#ﬂ tifmeroapayRuiffg] forom X
indi cates a l?t‘ C.and no when s Naor CH 25 R2 is
Gi.6-al kyl &¥ WI &FéPE%'Pé??PE@lIVPEﬁ?Pﬁ%PﬁﬁéW W%&@FPﬁcyano nitro, am no,

Cl-6-al kyl, C2-6-al kenyl, C2-s-alkynyl, C3_s-cycl oal kyl,

C3- 8- cycloal kyl - Cl - 6-al kyl , Cl--6- aIIcox G _6-all yIth|o 30 hydr oxy,
thiol, t¥if0 6% saEeH emlfqdrm%oﬁhs PESERL @mqﬂ@hy?latsman eqpoudy yhetgiy Bay| - 18
Febr uary 200510 A34 WBR4R RERLPKOR6ORRGE 6 RS is hydrogen, Clé-aikyl,

C2- 6- al kenyl, C2_6-al kynyl, s-cycl oal kyl, C3_s-cycl oal kyl -C1. 6- al kyI,
aryl, aryl - Cl -al kyl , acyl, th| oacyl, O -6-alkylsulfonyl,

trifluoro I i pt abl e
aci d addi Flﬁ%%ﬂg:g tgn%%meﬂrmeegi o Yéﬁﬁ%;ee?%%%rt?l cul ar B&%ﬁ%‘ﬁ&nﬁ%\ﬁ% fl%}esmgér:ggent

i nvention p@naﬂ@sth@pree@mmmsrm@cnmpmdsWh@@n@ﬁmlsa%und to X via
positiop, 3 of the indole. In a further enbodi ment, the invention relates to
such conpounds wherein Wis a bond. In particular, the present invention
rel at es t olrcofipthanesboditeentithe preseniriniventidn réldtes v sich wmpmmd@wb@rdlhrﬁrisﬁ t he

pr esent in}ﬁeﬁ% el relates to such conpounds wherein R2 is a nethyl group.

I n anot her dd’¥ent, the invention relates to conpounds wherein the group
NHCCR 15 1is attached to the phenyl group in a position para to the

200 by Do, Y RS RS G BY e urb e (o
C3- Saclyfd oi ditydheLto-the gyl growpiaayositigiiny fo-tkelpositioh kthe RF wroapy| , thi enyl
pyriayt,

In particular, the present invention relates to such compounds, wherein R' is Cy¢-alkyl, Cas-
cycloalkyl, Csg-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, Cig-alkyl, Ci¢ alkoxy, Cis-
alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and C;.¢ alkylsulfonyl, or R' is -
NRR" 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,g-alkyl, wherein the phenyl groups may be
substituted one or more times with substituents selected from halogen, cyano, nitro, amino,

25 Cyg-alkyl, Ci¢ alkoxy, Ci.¢-alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and
Ci. 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-y1)-6-chloro-1 H-indole;
3-(1-{2-[5-(Cyclobutylmethanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-5-flucro-
1H-indole;



more times with 20 substituents sel ected from hal ogen, cyath8 Fetiruary 2085 no,
Cl.6-al kyl, Cl..6 al koxy, Cl.6- alkylthio, hydroxy, trifluoromnethyl,
trifluoromethylsulfonyl and Cl-6 al kylsulfonyl, or RLis - NRR' wherein
one of R w2223 s sel ected from hydrogen and the ot hercomkRmoos1d R' i s
sel ected from C1-6-al kyl, phenyl and phenyl-d -6-al kyl, wherein the phenyl
groups may_he ubstituted one or. nore tines wth supstituen sel ect ed
from hal Ogé-ﬁl,-{%-iﬁa elylmip ;2-%15%11“151,16112@6%5%9%%‘5?0@-@ﬂéﬂﬂd}%@% %

Cl. 6- al kyl t3tyi1.002- (Do 15 (tHispHeh- 18 LAEBEHRYbminbphb AW RES MRS mU-y1psy| and C1-6

~al kylsulfonyl, or R s a tetrahydropyranyl, norpholino, thionorpholino,

pi peri di nochlomgilgkindoleing or a N- (hydroxy-C 1..6-al kyl ) pi perazino group In a

?ngnl g iOC3_e???Qi{@ﬂfethyi—h—%-He%ﬁ%enid%aﬁﬂﬁd)ﬁﬂ%nﬂ%ﬂ%lﬁﬁpéﬁ@?ﬁ%&ﬂ?&iIEE| ect ed
{2- [ 5- ( Acet@Pliri no) - 2- met hyl phenyl ] et hyl ) pi peri di n-4-yl )-6-chl oro-1 Hindol e

L 3 (1-{ 240 Bk ey ™ . e i
PVIRER T it s e
3-(1- {2-[ bH-iidadt yl ani no) - 2- met hyl phenyl ] et hyl } pip

i ) _ ' o
S (L o[ 2 PRER T AR S Tl P methaportamino pheny oy pippridictros-fuom,
4-yl)-5- chHgrdpldH- i ndol e; 3-(1-{2-[2Methyl-5-(3 _
et oY N2 QY 4. AR RIASI b ol B A ol e S5felot i RbBso! ©
{2-]5- g &/_cBQplr{Z}[ijem{haMyﬂaythmm))}pﬂeIMﬂemyﬂ}ﬁbamm]ﬁlqﬁi)h@/-ﬂ}lqnjoﬂéi-indbln;- 4-y1)-5-fl
uor o- i e Rz (1- : o . _
(2" [ 2- bt RS2 P Bemimg e By I BRdiy Do L indol
pi per i di n- 3 H{-{ 54 FlueobenzbylamingdpL-giethlbhnyl|bthyl} piperidin-4-yl)-5-fluoro-1H- .
{2-[5-(Isogﬁgﬁnoylanlno)-2-nethy|phenyl]ethyl}plper|d|n-4-y|)-5-f|uoro-1H4
ndol e; ’

3-( é- I{ 21 2%@1J({%J[s-%mwﬂ}mi@mﬁﬁtg)z&hmbﬂeaymﬂmHﬁp@fdﬁrdm})%mio)m@ﬁf |l uoro-1H
-indole; 3 -(1- -
[5-(Fbxano?ﬁ&ﬁino)-2-néthy|phenyl]ethyl}piperidin-4-y|)-5-f|uoro-1H—indole;

P 1 TR s oo bl N S |
| H i ndol elHdmdod (1-72-[5-(3 |
Met hoxybenz eyl Rinyes B pheyRiGR%b hehiiNbhdy BahY1pBertiy ks fhdtener | H
20 indole;
3-(1-{2-[2-Methy!l-5-(4-methylbenzoylamino)phenyi]ethyl} piperidin-4-yi)-5-fluoro-1H-
indole;
3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl}piperidin-4-y1)-6-chloro-1H-
indole;
25 3—(1-{2~[5—(Cyclopropylmethanoylamhlo)—Z-methyIphenyl]ethyl}pipeﬁdin—4-y1)-6-chloro-
1H-indole;
3-(1-{2-[2-Methyl-5-(thiophen-2-ylmethanoylamino)phenyliethyl} piperidin-4-y1)-6-chloro-
1H-indole;
3-(1-{2-[5-(Isobutanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-6-chloro-1H-indole;
30 3-(1-{2-[5-(3-Methoxybenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-6-chloro-1H-
indole;
3-(1-{2-[2-Methyl-5-(pyridin-3-ylmethanoylamino)phenyl]ethyl} piperidin-4-y1)-6-chloro-
1H-indole;




i ndol e; 3-(1- {2-[2-Methyl-5-(pyridin-3-ylnmethanoyl am no) phenyl ]

et hyl } pi peridin-4-yl)-5-fluoro- IHindole; 3 -(1- 18 February 2005

{2-[ 2- Met hyl - 5- ( 3- phenyl pr opanoyl ai ni no) phenyl ]

et hyl } pi peridin-4-yl)-5-fluoro-1H 20 indol e;
3-(1-{2-[ZWbmWthﬁ-(4-nethyIbenzoylanino)phenyl]ethyl}pPmeRmMmﬂn-yl)-S-flu
oro-1H indole; -(1- {2- [2-Methyl-5- (3 Met hyl - 3- phenyhu- ei do) phenyl ]

et hyl } pi peri_di | ).- 6-chl oro-| H |ndole 25

3-(1-{2-[57 1[1:%K%&Yﬁpw%m%yﬁ%%ﬁ%mlﬂﬁmﬁmmPt]lvé‘?mmn}iwpwﬁd. n- 4-y1)

- 6- chl or o- cHiorbtiipnglable; 3- (1'

2-[ 2- Met th th I h lleth din-4-yl)-6-
Chi o1 0 1Mo sl isurey GOMERBY IR It Bonfy BB ot nyl )

pi peri di n- #¥e) - 6- chloro | Hindole, 30

3-(1-{2-[5- & t hoxybenzoyl am n. o) - 2- net hyl phenyl ] et hyl plperldln 4-yl) - 6-
chl or o- |5|+ 3ithole! (CXCIQIPGB{SQmeQWVE})WPO]SZ {rlst}avlpgﬁwlféﬂnyl)plpen -4-yl]-6-chloro-

3- ylnethan ]ﬁ%%$o)phenyl]ethyl}plperldln 4-yl) - 6- chloro- 1H i ndol e; 18
February 02/ 08223 PCT/DKO /00507 8 3-[1

{5-]2- (4 Nﬁt(hd?c&ﬁbw ﬁquefnlayﬂ-amqﬁm}mﬂam@p)p}wrpzﬂﬂ@ l}plpendm—‘l-yl)- 3-fluoro-

cthyl)plpc5§g% 14 ylj-6- chloro-IHindole;
3-(1-{2-[2- y -5- (4- et hyl benzoyl am no) phenyl | et hyl | pi peri di n-4-yl)-6-ch

| or o- | H i BbiZe{5-B-@-Flhorpphehghyr¢idylr2-ncthrinherybhethyBpipgridinr -5-fluoro-1H-

]-2-met hyl yIIethyI)plperldln 4-yl]-6-ohloro- 1H i ndol e;

3-(1-12-1 2- hyl S- (nor folin-4-yl met hanoyl an-ii no) phonyl]ethyl}piperidin-4
-yl)-5-fl ué{D—{Z—[H(Hexdnrb)dﬂnnno)-}memylphenyl]ethyl}p1per1dm-4-y1)—7—ch10ro-lH_-lndol_e _

%_ ][ : E)rz Olfa&§i%~ﬁ~%§1yigq{%% oljl)gfrealn -yhneﬂ'zanoyi%ugo %‘%&rﬂ]&ﬁﬁyﬂiﬂe@i‘d&ﬂ-&ggp' 4-yl]-
3- (1 -{2-[ 5a6érbamaingylb:aTni no) - 2- net hyl phenyl ] et hyl } pi peri di n-4-yl)-7-ohl oro-
| Hi nd

u
ndol e;

H 3-(1-{2-[5-(4-Chlorobenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-7-chloro-1H-
15 indole; ’
3-(1-{2-[5-(3-Cyclohexylpropanoylamino)-2-methylphenyllethyl} piperidin-4-yi)-5-fluoro-
1H-indole;
3-[1-(2-{5-[(3-Phenylpropanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-y1}-7-chloro-1H-
indole;
20 3-[1-(2-{5-[(2-Phenylethanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl]-7-chloro~1 H-
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-y1]-7-
chloro-1H-indole;
3-[1-(2-{5-[2~(4-Methoxyphenyl)ethanoylamino]-2-methylphenyl} ethyl)piperidin-4-y1]-7-
chloro-1H-indole;
30 3-[1-(2-{5-{(Cyclobutyimethanoylamino]-2-methylphenyl} ethyl)piperidin-4-y1]-7-chloro-
1H-indole;
3-(1-{2-[5-(benzoylamino)- 2-Methylphenyl]ethyl}piperidin-4-y1}-7-chloro-1H-indole;



3-(1-{2-[2- Met hyl -5-(t etrahydropyran-4-yhnet hanoyl am n

) phenyl ] et hyl } pi peridi n-4-yl)-5- fluoro-IHindol e; 18 February 2005

3- g: -{2- I1|&EI_(if5ChI gr?)be- nzoyl anf fi o) - 2- ni et hyl phenyl | et hyl } pi peridin-4-yl)-7

- chl or o- i ndol e;

;%- (51f I12- [ SW%@mf:jolhexyl pr opanoyl am no) - 2- not hyl phenyl | ecitvpKdsioper i di n- 4-yl
-5-f1l uoro- i ndol e; . 9 . o

2 S S e B RN, R Rl Y B S Sy i Bfyeg ! o - 4-¥11]

3- {/\L ( 2|— L_Sﬁ;{db@; :Dhenyl et hanoyl ) am no] - 2- net hyl phenyl ) et hyl ) pi peri din-4-yl]-7

- CVVr o- I .Ndol e, . P

301 2 [ 23R ptbon ety Bt Sgpeiby PSR iR g Fehlom-a. y ) - 7. o

hloro-1H iqagel e; 3-(1-{2-[5-(Cycl opropyhnethaiioyla

m no) - 2- met h}/lfhen | 1 ethyl | pi peridin-4-yl)-7-chloro- 25 1Hindole;

3-[1-(2-5 3-{1-(2-{2- ethyl—S—[&)yndm-S-ylmethanoyl)annno]phenyl}ethyl)pipend1n~4-y1}~7~chloro-

5- E:ﬁl f)f;)Fll El_glrlﬁ%ygfggyl éet lha?(z)y:c ani i no] - 2- net hyl phonyl | et hyl ) pi peridin-4-yl | -7

5- [ 2- ( 4- NeBhbGridih -%t[ﬁaﬁ@yfwmﬁ@wa)mmhgné}ﬁhﬂmm;idiyﬁ%]e?-pldpw 4-yll-7

- chl oro- 1 Iyi: .e; 30

3-[1-(2-f S[I-?( Q/C%’Obut ybnet hanoyl ) am no] - 2- net hyl phenyl | et hyl ) pi peddi n4-yl ] -

7-chl or o- 3HH-{ChddMethyB-S{(hipphep2-yiethawyaminaiphenyl} ethyl)piperidin-4-y1]-7-

2- Met hy| ph - hwl4.pi peridi-a-4-yl)-7-cl Aoro-| Hindole; 18 February 2005

WD 02/ 0 22@%@%&1&0507 9 3-(1-

{ 2- [ 5- ( 4- FBib{D{2Metyl-aditiophed-3pptnbibimlyBmyinblphenyl} ethyl)piperidin-4-yl1]-7-

et hyl } pi peri.dinf=wl)-7-chloro-1 H indole;, 3-(1- {2-

[ 5- (4- Met h%ﬂ%gﬂt?eq%le‘é’;éi’l)gm no) - 2- met hyl phenyl ]

et hyl } pi peB-f tH2+{ZtMekhyl-3-[(1R]1 (2 thiadiaz o 1ricdnethafioyamino [phenyl} ethyl)-piperidin-4-yl]-

3-[1-(2-{2- I\/E%t h(}/{ =5- epyri di n- 3-yhnet hanoyl ) am no] phenyl }

et hyl ) pi pef COCH S 7_ chl oro-~ 1H- i ndol e;  3-[ 1- ( 2-

{ 2- Met hydl - 5-{ {py3-Adétlarhino- IBkihgiphsty)) auttiyliod, paiilo} BF-pyrdipu-gtrS-dusrod#y| | - 7- ch

loro- 1Hin of e;
mdole;

3-{1-(2-{2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-yl]- 5-fluoro-/H-indole;
3-[1-(2- {5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl} -ethyl)-3,6-dihydro-2 -
20 pyridin-4-yl]- 5-fluoro-1H-indole;
3-{1-[2-(5-Acetylamino-2-methylphenyl)-ethyl]-3,6-dihydro-2H-pyridin-4-y1}-7-chloro-
IH-indole;
3-[1-(2-{2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-yl1]- 7-chloro-/ H-indole and
25 3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino]-2-methylphenyl}-ethyl)-3,6-dihydro-2H-
pyridin-4-y1]- 7-chloro-/ H-indole or a pharmaceutically acceptable salt thereof.

The compounds of the invention are partial agonists or antagonist at the dopamine Dy
receptors. Many compounds have combined effect at dopamine Dy receptors and the 5-HT54

30 receptor, the 5-HTac 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



3-[1-(2- {2-Methyl -5-[(thiophen-2-yl net hanoyl ) am noj phenyl }
ethyl)piperidi.n-4-yl]-7- 10 chloro-1Hindole; 3-[ 1-(2- 18February 2005
{2-Met hyl -5-[ (t hi ophen-3 -yhnet hanoyl ) am no] phenyl} ethyl)pip eridin-4-yl]
-7- chloro-1R-indole; 3-[ 1-(2-

{2- Met hy| - woleeas2pdl, 2, 3]t hi adi azol - 5- yl net hanoyl ) audno] pherpky1/60507

et hyl)-piperidin-4-yl1]- 7-chl oro 1 H-| doIe 15

3-{1-[2-(5- AcetylamnoZneth henyl31 ethyl] 3, 6-di hydro-2Hp in-4-yl}-
5-f| uor o- B8 Ena@hsed azg{;le[w dlsor , pani¢ disorder’ and obsessive compulswe sor er,

1-(2-{2- N%p.aeésm"a £ég@é§1bﬂlsme%fwd¢mawgy edmRABRAI mﬁp@mdn}c @by Iigrdin®; di hydr o

. .-2H pyridin-4 uor o- 1Hi ndol e:

{5-[(4-Fl we%ﬁwaqu H&%B%milaﬁhen@pmvzn?mkwewhenyu -ethyl)-3,

6- di hydro-2H 20 pyridin-4-yl]- 5-fluoro-]Hindole; 3- {

1-[2-(5-Acetyl am no

- 2- et h§| ghaasticylagtths comumugdsphing riveptipm piei epnpidered, ra;&fwl iaHhe irgatmept pihdol e;

3- 1-(2-

eyl 3 ;;{élﬁaév%%%ﬂ%%% DA AT S PR AR, AR ey ice
3-[1-(2- eéta.

Fl l[Jorf)phfanyI fret hanoyl ) - am no] - 2- net hyl phenyl } - et hyl ) - 3, 6- di hydr o- 2H

pyridin-4-yl]- 7-chloro-1Hindole or a pharmaceutically acceptable salt
t her eof THe aswhgaspudt thefpresan invention providesr epipamedenlicabgungasition compiigizgyoni st

at the dop rec d Cle

dopam ng Iﬁﬁwa‘é}‘)&%{’%nﬁ gl’f mgli/aﬁﬁ'éi&%gg&rvgc?z&por a?%ﬁg@&#ﬁ%ftaﬁbgeceptor and
[or 5-HT radditiba kit maieoibmta therapdutieaily. effectiver aatiangt snd ih vembimaimuwifls ooé ot he

i nvention are onsi de d useflﬂ in the lreat ment of positive and negative
synpt oms OF ¥ aeoepipble parpens op gl anxi ety di sorders, such 18
February 2005 V\D 02/ 08223 PCTI DKO1100507 10 as generalised anxi ety

di sorder, panjc di sorder and obsessive ¢ uIsiv di sord SS|on
S00r essl orfh AT aPieet fie TRSHBHR EOTER LIRS L AP RLPRIHS PN

M graing, deGAGNAHovY @r @hsa@fddﬂdﬁ:ﬁon%%&éﬁf fof tﬁmmdwlﬁh’%mmﬁﬁac‘éht&ﬁp '51n
particul ar, the cgonpounds of the _inventjon are_ considered useful in the

t reat ment %?PM%&%WW@E&WHV@&%&W@@@meewsqsﬁe%cm zophr eni a wi t hout

i nduci ng extrapyram dal side effects.

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 alky! 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, Cj.¢-alkenyl and Cs.¢-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 Cigalkoxy, Cig-alkylthio, Cjsalkylsulfonyl, Ci¢-alkylamino, Cis¢-
alkylcarbonyl, and the like, designate such groups in which the alkyl group is Ci¢ alkyl as
defined above.



I n anot her aspect, the present invention provides a pharnmaceuti cal
conposition conprising 10 at |east one conpound of fornul 48 Feksan@OPhed
above or a pharmaceutically acceptable acid addition salt thereof in a

t herapeutically effective amobunt and in conbination with one or nore

phar maceut woakhsz2accept abl e carriers or diluents. In a POTPEerwsspect, the
present invention provides the use of ﬁ corrpound of formula | as 15

defi ned ahqQve or .an a d|t|on sal t ere for t uf.acture, of a
RGeS SRt o S
di sor der s.cigBe CaitdnRd sieB 6 &5 cRIpkdpdi, @frcl&ﬂ%ﬁtyl By@sHek@NeteO0 The conpounds of

.general formula | may exist as optical isoners thereof and such optical
i somers are al so enbraced by the invention. The termd -6-alkyl refers to a

branched agaslhHRRGTRErRLIYo, BlofdR: RA¥I Ng from one to six carbon atons
i nclusi ve, such as nethyl, efhyl, I|-propyl, 2-propyl, 1-butyl, 2-butyl, 2-

25 met hyl - 2- propyl and- 2- net hyI-I-propyI SI mlarly, C2-6-al kenyl and

C2- 6- al kynﬂéuse&ﬁ‘e?ﬁﬁ%é ¥8h Yoyl Qe%rh w"aafoﬁnﬁb'@ﬂ; P RBo A \drBrbdN tWo to six
carbon atons, i ncluding oné bl'e bond and one triple bond respectjvely,

such as eam&ly+aﬂcy}w@p@‘1y|cawm1@ﬂwlcar@nﬁy gy12 Geeopsieatkyldnd-abt-eanyl 30 The
terns Cl- | no,
Cl-6- al k%@gﬁgﬁlt% ﬁud&kﬁ% hilalggm esl ggaA ?Zérgﬁl ﬁ@%&%tgg%?ﬁo%%dﬁﬁ?ghe al kyl
group i s Geplecediwitpla thigcarbbmfl greep. above. 18 February 2005 WO 02108223

PCTI DKQ1l/ 00507 11 The term C3-8-cycl oal kyl designates a nonocyclic or

bi cycli'c carbocycle having three to eight C atons, such as cycl opropyl,
cycl opent y]‘h,e tese lagh exfyts, toed carbbigichig erpmmtiargsoupl wethogs pheingh or tapighy, or i odo.
5 As used rLed hthle termacyl refers to a fornmyl, Cl.6 -alkyl carbonyl,
aryl car borPy aﬁ? 71Y'Cl. 6- al kyl car bonyl, C3$-cycl oaI kyl carbonyl or a
C3_8-cycl oal kyI Cl 6-al kyl -carbonyl group and the termthioacyl is the

correspo ng];};] %a;n%% (%.Pgugfers o gwr.lnemlgertegl glogc?cryc it anIlgS guc?lua% ﬁis tetrgz%fgfll,a}ﬂeh \QA th a

t hi ocar bo
15 oxathiazolyl, 3H-1,2,4-oxathiazolyl, 3H-1,2,5-oxathiazolyl, 1,3,2-oxathiazolyl, 1,3,4-

oxathiazolyl, 1,4,2-oxathiazolyl, 3H-1,2,4-dioxazolyl, 1,3,2-dioxazolyl, 1,4,2-dioxazolyl,
3H-1,2, 3-dithiazolyl, 3H-1,2,4-dithiazolyl, 1,3,2-dithiazolyl, 1,4,2-dithiazolyl, 1,2,3-
oxadiazolyl, 1,2.4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1;2,5~thiadiazoly1, 1,3,4-thiadiazolyl, 1H-1,2,3~triazolyl, 1H-1,2,4-
20 friazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 1H-imidazolyl, 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, 45-1,3,2-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-1,32-dithiazinyl, 4H-1,3,5-dithiazinyl, 1,4,2-dithiazinyl, 2H-1,5,2-
dithiazinyl, 2/-1,23-oxadiazinyl, 2H-1,2,4-oxadiazinyl, 2H-1,2,5-oxadiazinyl, 2H-1,2,6-
oxadiazinyl, 2H-1,3,4-oxadiazinyl, 2H-1,3,5-0xadiazinyl, 2/4-1,2,3-thiadiazinyl, 24-1,2,4-
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, 1,24-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-



The termaryl refers to a carbocyclic aromatic group, such as phenyl, or

naphthyl, in particular phenyl. The term eteroaryl refertkepra ﬁ%red
nmonocyclic r ch as lHtetrazolyl, 3F1,2,3- 15 oxathiazolyl, 3H

1, 2, 4- oxat h.‘%f?g l% ek, 2, %Jamm'dw 1,23he@=issceezhlyhz ol y2,1-bdnzBsokazolyl,

it 8 e . S, A
i’ 3,3 di tgi ab_ecml ipidazolyd, 2 18- ink‘lazaﬂﬁjl y:m-g,z&&ox@m)qiyd 1az |q| Ybenzoxathiolyl, 3H-2,1-
, £, oxadl ZO azo oxadl aZzo

1, 2, 3-t hi ad| m&yﬁ g’f‘o 13«%%9%32/*8 W libmdxoﬁpla(hu éﬂol %benzodlthmlyl 13-
1,

(0]

2
2

e e e

pyrrol yI f driggothieny, did2,1 mmmalz (1757 3—6e1mbzﬁﬁﬁd 2mon%y@z!okﬁmﬁy1ngﬁf gach

as 1, I 4- oxat hi 1, 2, 5- oxat hi azi nyl

4H 1, 3 5- oxa?#z)a riy 21{11;? Een%kwl%ﬁﬁrbeqowbgggﬂ P?W]Plazmyl 1H-2,3-
ity 133d13°§?§§1?;°ﬁ§2|1“’a’ A B ki D5 B BRI A1 4 benzothiaciny, 211
1, 2, 3- di t hi adobfpeothiazinyl, xinnilinyl, aphhidzmylf}H qmr&,zamﬂ,t bqlaﬂd)}m]dhyl isoquinolyl,

4H—135rd| - 2-di t 2H 1,5, t hi azi nyl,

2H 1, 2, 3- oxg@hgé’?n?]ﬁz%ﬁﬂi g %%P’%ﬁ? yragis | i Hy2- el&?ﬁmpé’zwifl or 2H-1-
2H 1, 2, 6- obadothiopyydnyl.2H 1, 3 4- oxadi azi nyl, 2H 1, 3, 5- oxadi azi nyl

2H 1, 2, 3-t hi adi azi nyl, 2H 1, 2,4- thiadiazi nyI , 2H 1, 2,5-thi adi azi nyI ,

2H 1, 2, 6-thi adi azinyl, 2H 1, 3, 4-thi adi azi nyl 2H-1 3, 5- thiadiazinyl,
1,2,3-triazjn a triazi 2H—120xa2|nyl 2H1,3
o2 5 Syt b SR s B AR B Fhmr

2H- 1, 4-t hi dwteny Iatorrrsysfeweayfmm OYS bERZIoRY NRprnbﬁligé’ P yl,
2H- t hi | n% &&g&bl cyclic rings sych a? 2, 3- benzcg);(J thi azh‘R E_é)yﬁﬂ

1, 3, 2- béd a9l goups whenein RS- isehERSR) mmemmIR?I and1R3, tageﬂimrmﬂ.am asad-yl ,

Februar v 20bE s sERPEAY B8 BALRAS plovudt, o bRl o daiedn auflugmi iR

2, 1- benzi sgx«amoblylan Otmer&(amoég| u%s%u&?ﬁgbﬁﬁhhi i%i?ﬁémnl N-(hy y~F1 -
y bénzi m dazo Y ooy

2, 1- benzi Soh‘i@f ‘ay benzot hi azol

3H 1, 2- ben? F‘?F’Y 1, Bopsofiagly at *lhlftljl’!o}])holﬁlb‘ll 2, IDYITbhdm}dx at ﬁ&traﬂ)gdropyndyl
3H—12ben¥é§ﬁh | 9xol 3H—12benzod|th|olyl 1,3 5
benzodi t hi ol yl ] 1 | n)élb %ﬁaﬂﬁgéﬁﬁj%%f 8°on yl, benzofttranyl, i sobenzof uranyl ,
1- benza®ohi enyl, 2- benzot hi enyl, 1H 2, 1-- benzoxazi nyl , 1HH2, 3 benzoxazi nyl,

2H 1, 2- benzoxazi nyl, 2H1 , 3- benzoxazi nyl, , 2H 1, 4-benzoxazi nyl,
2H 3, 1-benzoxazi nyl , 1H 2, 1-benzot hi azi nyl, 1H-2 3- benzot hi azi nyl,

2H-1, 2- benggy Eﬁlé%tﬂcﬁlfllon Sgllfé' & %e%%ﬂﬁ)&tmds W'Y hivedtion are P HIEAHET! n%ceptgble

selts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
25  ecthanedisulfonic, acetic, propionic, tartaric, salicylic, citric, ghiconic, 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 roufe, for example

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



3,1 -benzot hi azi nyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl,

i soqui nolyl, 10 quinolyl, 1H 2-benzopyranyl, 2H 1-benzopyr &{ebruary 2005

1H 2-bei i zot hi opyranyl or 2H 1- benzot hi opyranyl. R neaning a saturated or

partially saturated 5- to 6-nenbered ring containing one, two or three

hetero at ow® ag@$nEted fromO, S or a group N--RO includesT@gKoupsi7wherein R

is agroup - 15 CRaRb and groups whereiit R is NRaRb wherein Ra and Rb

together forma 5-.t.0 6- nbered saturated or rtially saturated ring

optt onal |y SRS R HERUTR E5 Brebrebie Aot oS o e pA b i el

gr |CI)> ups suche ﬂa;fed,lilinﬂ Qﬁjr'] ﬂ%mhﬁeuﬁﬂaﬁﬁ E@Efbtﬁbﬂr:] ca]rﬁbré,lmﬂdézﬁsg yxcfl'igiigl_ﬁs orlédther additives

_ cyPpi perazin nor.p i nyl, _thiaqrnorpholinyl, pyrrolidinyl,
tetrahydroB?%PHVP?ﬂl?gFFQWVHPB anyl, tetrahydrofuranyl, etc. 20 The acid

addition salts of the conpounds of the invention are pharmaceutically

acceptable  salfs formed with non-toxic acids. Exenplary of such grganic
salts are (ABSERYhthfenoapeunds rafnthe i tRYenpem A6 e@%&&%%}lﬁg SEN @_, oxal i c,
bi s- met hy!| gsiRsimink S bémpdiBadiABeEHMER B ShoudR0Bbhapegl suf foni c, acetic,
propionic, tartaric, salicylic, citric, gluconic, lactic, malic, mandelic,
cinnamc, citraconic, aspartic, stearic, palmtic, itaconic, glycolic, p-

am nobenzoirg, tcghldaﬁfuese 9 Y8RP 65 tef B Cof a%e\lsi 6.6L080Y el AR A6/ Hrste@BlydS, as

wel | as the 8- hal ot heophyilines, for exanp e_8-bron0theophylllne.

Exenpl ary 8fous(id fie $haegaiticactygicompernd of thedaventigx h hydr ochl ori c,
hydrobrgnric, sulfuric, sulfamc, phosphoric and nitric acids. 30 The

phar maceuti cal conpositions of this invention or those which are

manuf act ur dte sampozudsarfdheriveentipn hay be prepamedastollowsiray be adni ni stered by any
suitable route, for exanple orally in the formof tablets, capsules,
powders, syrups, etc., or parenterally in the formof 1 8 February 2005 WD
02/ 08223 PET| DKAkYREBO 7 pip@asind, pipevidiefar tefraliydopimdne BH forpubp &y withy avuch
conpositio t well. k .in the art may be used, and any

phar maceut i c Pﬁ%ééﬁﬁﬁﬁﬁgégﬁj g%ﬁﬁiers, di luents, excipients or other
additives nornmally wsed in the art may be used. 5 Conveniently, the
conpounds of the inv-ntioQFare adm nistered in unit sage form containing

sai d conpounds R apagount of ” t 0.01 to 100 ny. otal daily dose
is usually in the @ 0 _ab#gc t 0.05 - Lg?cgz)nrr_%_%ﬂag“ \st ) eferably
8 N/ __/ 7™ Nrcor
R i!a“
15 () iy

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 II with a reagent of formula IV:

20
R R2
R® R
|—*|1 o
LY NH E—(CHa)y s—W—{CHp)y
. N ) \ / - \ %NHCOR'
R FL‘
® ™

wherein R! — R®, X, W, n, m and the doited line are as previously defined, and E is an
aldehyde or an activated carboxylic acid;



- or_ an activated cagboxyl

about 0.1 to 50 ng of the active conpound of the invention. 10.The .

conpounds of the invention may be prepared;as follows: 1) Nlﬁqtl!’!aﬁfvﬁgo%
with an

pi perazine, Rjper or tetrahydraqp r|d|ne of forrmula Il

al kyl ating de |vagzgéj %%?f'ilf’gf’m}? opgl Fﬂglwwd[@)‘ﬂd(ﬂyl ¥ing )im-desifEve) of Homilal )
(rrr) wherevh R-R8, X, W n, mand the dotted line are as previously
defined, and L is a leaving group such as e.g. halogen, nesylate or

tosyl ate; 2) Reductive alkylation of an amine of fornula Il with a reagent
of fornula I'V: 20 R3 X NH E -1CH)n-1-W(CH)m OV) wherein R1 - R8, X W
n, mand the dotted linefare as previously defined, and_E is an al dehyde
V. 14 18 February 05 Reducing the
ing in derivativ formul a
reviously

doubl e bond in the tes
---(CH2), --W{CH2) m

defined; 4) Acyl atR's /<NHCOR1
R’ Jza
W
5
wherein R'-R? » W, nand m are as previously defined;
4) Acylating an amine of formula VI
Rd
RE. I \
_II " —
X, N—{(CH),—W-—(CH. I
I 2 2, ¥/
. AN/ \_ A
RT lis
10 VD

PR g
wherein R™-R%, X, W,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 VIii

R4
R2

'*;I 2R 2
R® / \——/ ————\NHCOR1

R )\
(8]

OR"
: Vi



RO (V) wherein R-R8, X, W n, mand the dotted |line are as previously
defined by the use of a car boxyl ic acid and a coupling redyeehruary2005
activated ester, an acid chloride, an isocyanate, a carbanoyl chloride or
a by a two-step procedure by treatnent with phosgene followed by 15

addi ti on oWoamogzed ne; 5) Cl eaving a polymer bound deri vacTmgowfso7or nul a VI |
XN fCHA -W-(CH) 2 ,,, (VIO 18 Febguary 2005 WO 02/ 08223 PCTI DK01/00507

15 wherein R - , n m ar e rev deflned and R
hydr oxyet HYered Rﬁ‘w@aﬁ%%ﬁmﬁm aﬁ@%ﬁﬂ@@ﬂ% 463&?39 {OF s b W&@%ﬁ
pol yet hyl Qﬂ&mﬂ&ﬂi&ﬁﬂﬁ pol él}?rtaﬁér OWshg fe@ﬁﬂ él-sana\hfg%ﬁﬁlﬂﬁ@@t stprend=0r Mul a

ke GHIHO
1 is isolated as e free base or ar nma- ceut i ca?l%éaccept agl e acid
addi ti on J5s; Pheerrm SW@WMF@W% d& éokrdngg thagsgor 3 phagma-

conveni entdeyidagy &g&ﬁﬁﬂehﬁdﬁﬂﬂkﬂ%ﬁ}m@kgﬁnlC solvent such as a suitably

boi l'i ng alcohol ket one, preferably in the presence of an organic or
|norgan?c base (potaSS|un1carbonate di i sopropyl et hyl am ne or

triethyl anﬁh@%hcy%oﬁ Slchidng th $RH Y W cBnvehleh®Y ARtded d antifit GbAWL @lidep can be
performed at a'fixed tenperature which is 10" different fromthe boiling

poi nt, i n s8gfeasod siitpblysl MQE@ steahol enbedonso preémably &t therprefenest ¢fy4n orEBYGrahi de

(DVF), di 0 X PM?@ ;%Bﬁ]
pr ef er abl ;}E c%rgé{%igﬁ%r @ggﬁ%e 0 %S@SH&EMLQ#IEQ& S g}e& e %ﬂgﬂ%
fornul a | ltem@ritpiopaitérdativelydthy lalkylation m;hdieesrfammbdat @simd thintppritue Mhich is
pyri di ns 4- | N oI h been d r
EP- Al - 2%56%% ren]t%amr% @f&nﬁ g?smt g r?éa |a\l§§€e or" Sd S+1Vénl?{ ?11 glr gméﬁlgpar ed by
ni tration fofmatride DKA); shmahyISu]fo&nle (DMSO0) or N- methylpyrrohdm—Z -one (NMP),
preferably in the presence of a base. The synthesis of the amines of formula IT, 3-(piperidin-
4-yh)-1H-indoles and 3-(3,6-dihydro-2H-pyridin-4-y1)-1H-indoles, has been described in the
literature (see EP-A1-465398).

15
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(l) chloride and
fimctionalization of the produced amino group. The carboxylic acid is subsequenily 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 I
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, c.g. with
30 tin(II) 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 II and aldehydes of formula IV. The aldehydes of formula



phenyl acetic acids followed by reduction of the nitro group, e.g. with
tin(ll) chloride and functionalization of the produced anithiehguan@00dhe
carboxylic acid is subsequently reduced to the correspondi ng al cohol, e.g.
by treatnment with borane foll owed by conversion of the 20 alcohol to a

| eavi ng gr BV@P2/0822y. by treatnent wi th met hane sul fonyl EETOKIU®SGr thionyl
brom de. The reductive al kylation accoiging to nmethod 2) is performed by

o 0. coupl PRGOS BLaRR e suiptR RSBt Fapmning Ry

st andard rramoﬂg tiehitnehh eritbad beduothg @gent swbhcds! @gl bleanea@he redfulitlg ohelr 8 or by

_the use of ca c acids J.n i,nation. w a.coupl i reagent, such as
oo UG oy CPBRITLIP 8 BaePo i SORSRT Bl S PR BRboE e RePRECHID g

am de wi t hchlbfobirgimteal um ni um hydri de or al ane. The carboxylic acid of
formula IV is prepared by nitration of the alkyl-substituted phenyl acetic
acid foldowed by reduction of the nitro group, e.g. with 30 tin(ll)

chloride ande friduefidry of HRC HouBRAbbAAAOAINRS tot MBHbE Y| ik | dafleraNg p&f@h@my The
reaction can also be perforned by a standard one-pot procedure, usi ng

a reduct i v&® &?ﬁ%@%ﬁﬁaW%WﬁssﬁF(?éﬁ%Pﬁl??%M%e?wé@m@fm*"&%l a IV,
The al dehydgst0fuch Ok %cﬁa:@oﬂ:ﬁ}ﬁﬁ'%ﬁé’ 3ROV MO O 2 aBd 3in R/ RAPNBER0A 16 1V

are prepared by reduction of bef ore nentioned functionalized

(ani nophenyifjugtaaestic aciddy iepyolvenisgughp tefghy drofuanddibd ioxpeondidind pthes e
borane. ;sfhe resulting al cohol is converted to the corresponding aldehyde
by standard oxidation nmethods, e.g. pyridinium chlorochromate. 5 The

reduction dhe aeyiation abtcading teimabed ﬂhismgnm:wn’éy erdorgled by sipedred acfhpdpwief or med
by catal yi, Ce%‘ycgnﬁ;ﬁg%ﬁf Bridd Acﬁ%é‘%r g;&%’g;& by e B df Efodky iR dig@RRAr at us,

or by usingr ng age S suc ane” or hydroborlc erivatives as
produced i pombihaiiohrwith NagHihgimagents isfidhues egc didyclobaxiyl] carhodiingds. Whinvéwt s such

as tetrahy a ) r .di e 0 y

accordi ng 9§%%§§h@89%¥§|Emgd%§§%?§§th §§@¥§ﬁn%%§%ﬁ %tgngg?ﬁﬁ &@%£%§ Vi a

t he car Boxysboyanates dr e hivossiefl rromdire \catsiting oif @regtnmnt lwtht ghesgese falfowedblyoxyl i ¢
acids in 8@ |n31|on wi th coupling reagents such as e.g. dicycl ohexyl

carbodiim AL ffREe acyl ation produces urea derivatives, the acylating
reagent is carbanoyl chlorides,

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, VIII, prepared by fert-butoxycarbonyl protection of
compounds of formula IT, 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.
DMEFE or DMSQ). 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 nitration 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



15 i socyanates or"a two-step procedure consisting of treatnent wWith .
phosgene followed by addition of an am ne,~5 The i nternmedi d8deboapo2fs of

formula VI ar red as.described in meHm.ds 1) and 2). 20 The
derivatives éﬁ"]@?‘?’ﬁ‘% thg?ee g E“%I?Yéa‘ﬁhnspgfh%aﬂmanﬁgaﬁ pexfprmeed sas| dlelapdi seenperature

synthesi s sed5@10€ °Cpin Sudphd [ roduct . cl.eaved from
the resin accogdi n {10 net hgid&e&%vgﬁﬂu%ﬁal | m%ﬁ’@gaﬁmﬁnﬁﬁﬁﬁ BE itgyregin X1,

met hanol / t et ArOCUmel $it ittr gou, Wm@ﬁﬁm&@m@ioﬁﬁﬁnﬁbﬂ% the third

bui | di ng bl ogkserstftdo bl red .by tert-butoxycarbonyl protection o

conpounds of f c?fsrrfg Itﬂg bl"lrﬂd E’%ﬁ:'ll%c% 1 ﬁmﬁ’ﬁg stpRdardaqylstien progedires, teeg. taddition of

~cheni st ski | ke@cidnchBidehizoamhaté %Q%al%laﬁlgﬁﬁaﬂ&lidél 3 at Loy RG0S
e

: er al Iey.
, %p: DMF
- attached to Lhe, resi eg. pol.ystyrene bound thyl 4-nitr HEh n >
car bonat e) u‘éli"ﬁ’é’f%%@m%.ﬂgﬁcm et hyl ani nopyri di ne and N, N

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
trifluoroacetic acifd, the second diversifying building block is introduced
by al kyl ati on, of crrpoungl3 X wher eby conpound 30 XI is formed. The

al kyl ating r®Rage j prﬁpare ; nitration of alkyl substituted

phenyl aceti c aci $t andgy d#'ni t rati on procedéncdgifool | oned by reduction of
t he carboxylic e. g. b treaffent wi t hborane—m t et r ahydr of urane and
finally conugrti ng ‘ uc | cohol to @XE€RGIi ng group, e.g. by
treatment with nethanesuf fonyl chloride in 17 18 February 2005

di chi oronet hane angf tri g+hyl am ne, The al kylation is perforned at el evated
tenperature (50-100 C) in an aprotic solvent such as DWW, acetone or
acetonitrile leading to resin XlI. After reduction of the nitro group, e.g.
by treatmen{ with tivHtR)=mdd, grigle in DVF', the third diversifying
bui I ding bl pck_is,introduced by standard acyl ation procedures, e.g.

addi tion of Fmi@‘%"?ﬁliﬂq,&'eﬁq@mm{l’ale or carbanoyl chloride and base
at low tenmperature in DVF, dichloronethane or acetonitrile. 1) SnCl2 2H20
2) R CCCl AV 0 = g ABRG: RrHelofocRy,ps)BOC, R = (O Q(CH2) 2(PS) X R-"-

If, R=CQQCH)2(PS) R2 Xl: R'= (CH2),-W(CH2)m, R -C(O Q(CH2)2(PS)
NQ2

O

R2

L XLR™= (CHa)eW-{CH)y / \ , R%=C(0)O(CH,),(PS)

_ NO,

2
R® R? A

l.x N——(CH),—W—(CHy),, . Y/,
R® N/ | \ \/\
!

: R‘II.

NHCOR!

(XID)

R =C(OYO(CH,),(PS), PS = Wang resin, R, R”, X, W, n, andm is as defined above.

10



R3 -(CH2)a W(CH2). (XIl) R'=C(OQ(CH2)2(PS), PS = Wng resin, R, R7, X
W n, and mis as defined above. 10 1 8 February 2005 WO 018 bgaa@3y 2005

PCT/ DK01100507 18 Experinental Section Melting points were determ ned on
a Bnchi SMP-20 apparatus and are uncorrected. Analytical LC M data were
obt ai ned oweaxBz255ci ex APl 150EX i nstrunment equi pped w pOr/bKéicnn&pr ay source
and Shi madzu LC-8A/ SLC 10A LC system {Jhe LC conditions (Cl8 colum 4.6 x
30 mwith a particle size of 3.5 gn) were linear gradient elution with
wat er/acetEW“@Wﬁ“@ﬁtSF‘fq"ﬁor oacetic acid (90:10:0.05) to

wat er/acetonitrile/trifluoroacetic acid (10:90:0.03) in 4 mn at 2 nL/mn.
Purity was_determined by integration of the Wtrace, (254 run(i The
retenti on Meligg poipgs wegg dst g3 aBpiich] SME2Q anparafy andas vagEEeEd wer e

obt ai ned bXnﬁyFo@i E@Mﬂa&dta“@er% 6%111@@ bNQEE 501l IAPE 1 SOH Rt hARenV\Rusiped with
I nformation he nol ecul ar ion was obt ai ned at |OWOI’IfIC§ vol t age

(5- 20V) SanienSprawgnwessiend Shimagan liﬁvéﬁf%rq FAEC pptemdihe LLoBNgiGons (C1
Prepar at | Ve M5 SR%: At haliRf BRI LR . kil SANE LATLEWARN! - The LC

condi tions col um wiha’particle’size o m were
| i near gr adhterftcetehitrile/aifluprdabetic\asidd?0: Lz @.0Drio watet/edetmntfﬂeﬁnﬂwc@teﬁlmacad:l d

(80: 20: 0. 05).. e C ILE 3) in7
mn at 22. ab'r?tbgbﬁq%ﬁn%cat??gﬂjco FEA'{Y ondé\{/g%ﬁ&%%& ﬁ%ﬁﬁ% Of(tlﬁeltgé“?if‘%w VS

det ection.(%mnmbimb/&taﬁenﬁnms,\&e,mee@@mdmmtesoo 13 M—Iz on a Bruker Avance
DRX500 ]i[onstrurrent or at- 250.13 MHz on a Bruker AC 250 instrunent.

Deut erat'ed chl orof orm (99. 8(/10oD) or dinethyl sulfoxide (99.9%) were used

asI sol venthw&m&rMMyimwéMgrsa}n&n?mo gli)tﬂla:mirw@lghm cal shift .
val ues are ess nmva 0 a evi 5 are use
o ol cfahagn Fhogmme B MITE wal Afielaed lot gt aferage Griofyaad >,

 =quart et , fragmentation at high orifice voltage (100-200V).

15 Preparative L.C-MS-separation was performed on the same instrument. The LC condiiions
(C18 column 20 x 50 mm with a particle size of 5 pm) 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.

290
'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, dt=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. FFor

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 doublet, dt=double triplet, dg= double
gquartet, tt=triplet of triplets, nFnmultiplet. NVR signal stékebrespddih ng to
acidic protons are generally omtted. Content of water in crystalline
conpounds was determ ned by Karl Fischer titration. For colum

chr omat ogrwphwg/o®ed i ca gel of type Kieselgel 60, 40-60 nmeelvpAGifivsonas used.
For 30 ion-exchange chronmat ography (SCX, 1 g, Varian Mega Bond El ut(r),
Chronmpack cat. no. 220776). Prior use of the SCX-colums was

pre- condi t E3#BMeYi t h 10% sol ution of acetic acid in nethanol (3 m). 18
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_internmediates 5 A Acylating reagent Methyl-5-nitrophenyl)acetic acid A1
L round bo o ed with cone. sulfuric acid (500 nL) and

cooled to -12 10 C (ethyleneglycol-dry ice). (2-Mthylphenyl)acetic acid
(35.4 g, 0.24 nol) dissolved in dichloronethane (120 nL) was added during
10 m nutfesAand Ae¢ydatipgleagest wvas then treated dropwi se during two hours with
a pre-cool ed (ethylene glycol-dry ice) solution of cone. sulfuric acid
(100 nm) and 100%nitric acid (10 nlL). The reaction m xture was stirred for
one hour af2-Mgpylc-witrdphen 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 water (2 x | L), dried (Na2SO4) and concentrated
in vacua té@mdh&@ﬂﬂds@muhﬁgaﬂmdthmac E@lBurig)acid (109 b Rerslrooled ter170: 30

mxture of itl n tro n i acid, and
the ti t e c%ﬂgl tlenaglﬁ/a?%‘g)ljr I &e@n%‘y&)ﬁ ﬁ°§ ?%ogd FL g’t Oli (%gs%t] e&m 20 B.
Al kyl at i ngdicElagartian®€12a nﬂBMaaa@iedldﬁmMOonmmbhgdd)théJmmmmWas memi:rem@benzene A
500rrLroudbot omflakwas char | )acetic
acid (15 g5|I ?1 gﬁ@wr%g@?ﬁﬁéaﬁ%glwpﬁ}g& ﬁf*éfﬁ"ﬁ R‘/\gih 1&%ol ed on
i ce-wat er aﬂﬁinb aﬁd(l@g ﬂmmemwim@@memmtmm&cﬁdm afixtin@eas etbrgd o ( gof m.,
IMin THF, 9 ri one our. The reaction m xture irre or
two hour's' SR DT 1 AeR theh BSurion Tt The Gaieas hass e gl MlteBs phase
was ext racheeéhidi N Bl ¢ caethalRganit phaked XeittwashciRAHCRARI(PRAL) and water

(2x 1 L), dried (Na;S0O4) and concentrated in vacuo to give the 38.1g crude mixture (38 g).

"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-nifrophenyl)acetic acid (15 g,

25 77 mmol) and dry THF (300 mL}. The mixiure 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 11) and water (2 x 1L), dried (NazS0,) 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



organi ¢ phases were washed with brine (2 x 1L) and water (2 x 1L), dried
(Na2S™4) and 30 concentrated in vacuo. The residue was redi&kairvagy 2065

di chl oronet hane (200 nL) and triethylamne (10.8 niL, 78 nmmol). The

m xture was cooled on ice-water and a m xture of nethanesul fonyl chloride
(6.05 nL, W®omosk) di ssolved in dichloronethane (100 nipcnago/mcied

dropwi se during 20 m nutes. The reactlﬁl m xture was stirred for 2 hours at
room 18 February 2005 W) 02/.08223 PCT/'DKOL/ 00507 20 tenperature. The
reacti on riFRPeRtRre,Bhe reantion mixtute s ponciird in wewo, Rhsireridionas rwtiiedted by

flash chr Cﬁﬁﬁaﬁbﬁ%&aﬂfyé’ﬂiﬁcﬁ%@m&? |eﬂ&§/1|%%ceta%ﬁﬂ%§ﬂan@@@} t%tg?JeIﬂl% ﬁ,ne 2:3) to
glvethetltle ; 96 (s,

. WDO

3H); 3. 15 empoyd) (7.8 &@WER@D%M 2745133@32261@) H)7398(B§Ii)14€4ﬁ1(t 2HY 5 2.(2
Br onoet hyl4 Mllyé_ggjgtlrlqglegﬁ)ane A mxture of

2- (2-met hanesu fonyl oxyet byl) =1- nmet hyl 4-ni trobenzene (4.0 g) and lithium
bromi de3(6.6 g) in acetone (250 nL) was boiled under reflux for 3 Y2 h. The

resulting 5 \S_ G tered. The residue was purified by
flash chr B LSBT AR %g"zfehé( | uent: ethyl acetate/heptane 1:2) to

give the tA mm@ﬁ@dmﬂ(aaesmfg;ﬂdmwl-n(emwe)-mrﬁc)ben@m@ {9, an@Hiung. 25 (t,
2H) ;3. 80 fbmig gws )7m5,19 (%k(fﬂa%ﬁﬁoo%ﬂ%gﬁ%%‘pux%r%%{%ef L§Ra ation of

solid supporte erne I at
4- ni t r ophemixivoxyaarobled phdflietd The peiliyswyspanfiéd By flashehrdabgtapbyod | ask was

char ge t.h_hydroxyet.hyl NAIRY 62. 83 _mmp al |

avai Igagf)e sfh “§ e[g?é%eﬁ gﬁyy?%%g‘?”}/e@%%{? Fg)otg gﬁﬂ%if’%fl‘}cf%’ﬁ?“n“r@ﬁé?wr phgl i ne
(20 L, 18BMSMUY); 2.40¢, iy 325 ¢hLE); 080 (th2re 7508 1H)) 8.0, SDspensd,on was
cool ed on 20 ice bath followed by the addition over a period of 5 mn of

4-ni troph 1 chloroformate, dissolved in dry dichloronethane (400 ni).
The m xture was stirred at roomtenperature for 16 h. The resin was

filtered f and wash 9 with drlx di chl oronet hane (5 x 200 nL). The resin
was drledhﬁmwﬁﬁ the title resin (79.6 g). 25
Pr eparasi on o pol mer bound
3-{1-(2- (5 am no 2 met.hyl phenyl )eth IJpl per| din-4 yl}-5- fluoro-IHindole:
A 100 ni rdgudes: Lo 3 hpel
4-nitr Oph%y l@ﬁﬁ&ﬁﬁfe@t@ﬂ)ﬂa@%%§ é]Mllged mthhydroxyethyl polystyren (62.9 g, 83 mmol,
comumercially 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-nitropheny! chloroformiate,

dissolved in dry dichloromethane (400 mL). The mixture was stitred 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-
fluore-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-fl uoro-3-(1-tert-butoxycarbonyl pi peridin-4-yl)-1Hindol el@BBelraary 2§058. 1
nmol ), diisopropylethylanrine (6.2 nL, 35.6 nmol), 4-dinethylam nopyridine
(0.87 g, 7.1 mmol ), and dry dinethyl forinamde (85 nmL). The m xture was
stirred atwe@2@s225 or 20 h. After cooling to roomtenper aCVDEIV/EONE resi n was
filtered off and washed with dry dinethyl formamide (3 x 25 nl), dry

acetonitrile (3.x.25 nlL) and dry. dichl oroneth (3..18_Febryary 2005 WO
02/ 08223 PEHS BRQLTHSGET vesttnsient! 250 Tl celie Sy FpiFmuit § HERBY ALHCT ¥ 250 nL
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resin was then treated for 20 mn with 1:1 m xture of

di chl or onefishiarmefyne adtriflenrensetia 4cid epatainingnisaled? gwaniasd methionine ((2vw) and
met hi oni neof Qg udfhe Y offﬁgggr}ﬂ i déﬁ&%@fesﬂkrgmgﬁrnén&aagﬂ bdafbohne resin

(Cauti on: Generatlon of car i oxi d e resin was filtered off and

washed i t Biogidg). Ehetesin masiterethed pbwashyd W&h dry lichjprepeihane 25 mL), a 1:1
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m xture was stirred for . roomtenperature. The resin was filtered

of f and m@ﬁé@nhr@wd(hovomuﬂmmﬁr@mwﬁhﬂ chdosidexthydgats (60qpk, obaed-dM tri | e
(3 x 15 25.4pkdon qﬂ@l\ﬁ?)@ {1719915 ﬁfﬁﬁﬂ@%@sﬁr&d&o@l@ Mrooﬂ@ﬁnﬁ&&ﬁr@ MRS i ed in
yi e e ti

vacuo (20 C, 20 tle resin The follow ng pol yner
bound conpwanfiierekoff aptephedwith dry dirgétngl lftammr(éw 25 Z@TJ) dry acetonitrile (3 x

3L P Srlr R T of R e e e i et A ol e
3- { 1- [2- Retdamd il résified. fy). phenyl )et hyl ] pi peri din-4-yl} -7-chloro-

H i ndol e 25 Preparation of the conpounds of the invention Exanple 1 la, 3-
2- 5-Ace latnino -2-nmeth | heny | eth | i eridin-4- | -6-chloro-1H
ol

e, fYR&foAbRing polymer bound compounds were prepared in a similar manner:

I
1-
i nd

20 3-{1-[2-(5-amino-2-methylphenyl)ethyllpiperidin-4-y1}-5-chloro-1H-indole

3-{1-[2-(5-amino-2-methylphenyl)ethyl|piperidin-4-yl} -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 thiony! 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-yl)-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 boil ed utiieebruay|2085f or 5
h and concentrated in vacuo. A snall amount of the residue (5 g) was

di ssolved in tetrahydrofiran (100 nL) and added dropwi se to a m xture of
6- chl or o- 3wW031268x3 hydr o- 2H pyri di n-4-yl) - 1H i ndol e (6. 0Pg)Y/pantorio78 February
2005 WD 02/ 08223 PCTI DKA /00507 22 trigt hyI am ne (5 m) in tetrahydrofuran
(250 nL) at. 0 C over a perlod of 10 m n. re was,_concentrated in

vacua, aqubisthylamirg Wﬂ%@@@@)m %ﬁaer@tnwpdowé?l&t%he( 400 ni)
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was heg vvnhlt h éﬁlﬂdgﬂﬁ(lS@lmLEdai MNARSRder rdfuk Ferdd aghitle sclvene Fiduedded abont VGHC uo t 0
gi ve chloro-3 15
{1-[ 2- ( 5- aPALBYEReAFPIERPT2 Yasaaded Ff the crewucpagivas YA AVFEE- vi ) - | H- i
ndol e (5. 1Th@iqueaﬁlpﬁa§éwmemuéteu@am%@§ﬂew@aﬂmmé e&maﬁawfgwlaﬁse(sm& rrL) and
added dropwi se to_a . suspension _of lithium al um niumh drldgﬁééﬁbé I

u tlng

t et r ahydr ofatss with geineydyied(Napb0g; fHired and coneentepddr vaayorip give
Xt Ut €101 o 2lmdAPAch PIRSAOUHYIES 608 46 FFTAGAIn S AiBChd &

st andard wor proced uretogve crude 6-chloro - 5amn0220

net hyl pheng)- ﬁéﬁﬁ?@]’ﬂ@d@iﬂéiﬂlﬁw WMW@OWH}L)WI&MM@W%OQ i ncl udes

tetrahydro o d (100
nm) followe E’%EJ&E%OH Of[l [1on ogy&f atq} %@n OX|a§g&?%%F(ig Hﬂjgﬁtot E:e&%esul ting
m xture vvaapsrllmikﬁrﬁ unnié}heSesuhmthWS tpirdog ervnplempenatuee fooi6 Baid at room
t enperature fllte ed and wa 4Q0 foIIovved by
he addi 1 BfeLh SuafL R v pricEhiE e BB AR a0 ) 2
extractad wiethylpheny@ethyl]- 3&33%?11@-,2}@}@1&11%}&} dibindeld (D5 gamcmdqshas e 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;SOy), filtered and concentrated i 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- 18 February 2005

{1-[ 2-(5-am no- 2- net hyl phenyl )et hyl ] pi peridin-4-yl}-IHindole (2.4 g). The
compound was di ssolved in tetrahydrofuran (200 nlL) and triethylamne (1
m.), and tWweorhseksire was cooled to O C foll owed by dropeorseesmsiizt i on of
acetyl chloride (0.5 nL) in 30 dichlorggethane (30 nL). The resulting

.”‘nxazz5&%@%&@?3@3‘%@&%@;&%@3&5@%%éss of e b SR oD €T Roager
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conpound that was call ected e funerate salt fromethanol (0.7 g). M

- 164- 166 C. SRR 180565 AHXAS i 4104MIDK 845 347, péG/ DKO1/ 00507 23

(DMSO-d6): 1.85-2.10 (m 4H); 2.25 (s, 3H); 2.65-3.00 (m 711); 3.30-3.45
(m 2H);56.60 (s, 3H (funerate));,; 7.00 (dd,1H); 7.10 (d, 1H); 7.20 (d,
1H); 7.30- fxdiple® 3H; 7.65 (d, 111); 9.85 (s, 1H); 11.05 (s, 1H. M
mz: 410 (MR+), 259, 247, 176. 5 Exanple 2 2a,

3-(1-(2-[5-(Cycl obutyl met hanoyl am no) 2- et hyl phenyl]et hyl)p| peridin-4
yl)-S fluos ,

5-fl uoro-3=(pi 75
m), 2- (ZMMMM 1 rret hyl - 4- ni trobenzene (3.7 9) |n but anone (200 m.)
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resulting mxture was conc vac resﬂ ue was Qur |ed by
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di ssol ved varuo.ditetresiduacvad pﬁ%drﬂy)ﬂaﬁlodmmmmgrhnhytolneﬂmaghl {cllwent: othylet hanol (75
m.) and pl at ( The r i Xture was shaken under 3
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phase was m&aﬂnng/mﬁdﬁnbwa@m&ruﬂa& xm&@ﬁm h&drbg@rlﬁgbs@eq#or@mmﬁ ated in

vacuo. The residue was purified | ash_chyomat Oé)l‘a phy.on silicagel

(el uent : etcHperalige (The BREMS YRS F?dfl?‘?dél“ Hﬂgﬁuaﬁéqfemwewa ﬁ‘}“’ﬁ“&)lced‘i%mme
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(1 20 with an ethyl acetate/tetrahydrofuran mixture, and the combined organic phase was washed
with brine, dried (MgSOy), filtered and concentrated in vacuo. The residue was purified by
flash chromatography on silicagel (eluent: ethy! 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 chioride (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, 18); 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 (M),



whi ch subsequently was dissolved in tetrahydrofuran (45 nL) and
triethylamn (1.3 nL) at 25 5 C foll owed by the addition o018 February 2005
cycl obut ancar bonyl chloride (0.3 g) in tetrahydrofuran (15 nL). The
resulting mxture was stirred at 5 Cfor 1 h, filtered and concentrated in
vacuo. Thworeesszie was purified by flash chromat ogr aphycopksidosiwagel
(eluent: ethyl acetate/ethanol/triethyjamne 100:4:4) to give the crude
pr oduct thg \/\/aﬁ isolated as the oxalate salt fromethyl acetate as a
white crysEXMPPISE conmpound (0.7 g). M 116-125 C. 1H 30 NVR ( DMSO- d6) :
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2.90-3.25 {m 811)..3.65 TH 10 (d

20005 20 bt bind B O o gt oheny By smparidin 4 -5 Tos Liradola g |

11.00 (s, {dbm %@o 1501),4&&1#1&@1&290 %E%Bﬁ 1¥minBR i cﬁﬁ@@%ﬁ&i?o%%noz
PCT/ DK01100507 anpl e 1-{2-L5. cetyl am no) 2- met

henyl ] etshy M splyion iinldny-adetdnitrie) Metmmedm-al maabtdr dybe. Pl rgnme \Mmmdled to 0°C

(100 g, 160 Wity e R Tl of B ISt ARt BEaf i o (-0

mL of an OreactﬁanMumkmma& B0 Wﬁér EE Etteredin whefitenel Ff andvedhddrwith dreact or

tube. The m xtuy d to 0C andt eate acet | oride (0.50
m of an 1MEBfTEGK im %@%W&Wﬁtﬂfg uﬁ‘-‘eaf %ﬁii’ P8 was | eft
at 0 C for nthxidd %L%N@o&@inidtﬂokﬂ@@ﬂm@ﬁlﬁno@nﬂwm@m dﬁddfy
acetonltrlle(Sx The resin was treated for |h with

mi xt ur el%f e@awdmﬁlraﬁﬁ ) ey Bltrpton, the Rﬁsgbwh@tw&m%whﬂﬁa%%w ),
met hanol  ( 3Qn¥kdd ﬁ&ﬁe&@eﬂeT&aﬂéﬁﬁﬁgﬂé—%@ﬁh&n@@mﬂ‘e&chaﬁéé&ﬁuﬁﬁ sbd Akise the

resin was washed w th net hanol nbi ned fi trates wer e | oaded

on a pre- c@imacewwrwlya@mwf@@lé@alﬂmﬂl@mw s, EHI0AM0). wethedr ci al | y
avai |l abl e e%% ) wth
acetonitri ltvétﬂ?& Yil%gﬁ#eahﬂanoi 5 ?fl%L %Ekreorag?tm%%@feagvg@lg%t ed wth 4 M
ammoni a i W methéngh &vaporatiop of mlatdﬂscéventsomtdeﬁ@egﬁle\scemp@ném oydlow thfé title
conpoung. ag a o]} (mz) 394 (Mt), RT

=1. 98, gsurlﬁjﬁyly@%é}fw (&%)%54 c)lggozﬁbs’ “ﬁér;{a%%/r ‘epared in simlar
manner. When ureas were prepared, the correspondi ng carbanmoyl chloride was
used in pl an acid ghloride. e.c ounds mere urifi

by opar at | vabs Slav BB 455Gl Bl e Bined AL ORaTg PEER Bee P BBESRe 20
showed | es&ﬁebﬁihdﬂ@%ﬂwhbﬂwhmﬁdé W REPRGIRE ofRbid chiteide etélcbimpeurge| ut i on
e e  resaretveSeBsed o bt QU gt 4R Sl (3, ashed

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-3-(thiophen-2-ylmethanoylamino)phenyl]ethyl}piperidin-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-methoxybenzovlamino)phenyl]ethyl}piperidin-4-yl}-5-chloro-
IH-indole : LC/MS (m/z) 502 (MH+), RT = 2.51, purity: 86%.

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




m.) and methanol (1 nlL). The product was eluted with 4 Mammonia in

met hanol and the solution concentrated in vacuo to yiel d t8¥eebiianR005
product. 25 3b,

3-(1-{2-{2- Met hyl - 5- (t hi ophen- 2-yl net hanoyl am no) phenyl ] et hyl Jpi peri di n-4
-5- chl or owioHiziosedol e : LC/ M5 (nl z) 478 (Mr), RT = 2.45, POBDKIYG0S074% 3cC,
3-(1 - 2- 2|\/Eth|-5 3-nmet ho Mhzoy ano hen | eth | i eridin-4-y |

E’)g: chtoro- l?&‘{g-(ﬁ %/Iethy%gy(tlxso glen-% ;Imec;ta Wt)no)pﬂlyﬂeﬂzlyl?p:per%u -4-y5 5- 86% 30
3-( 1-{2-{5ﬂ&&>¢qmﬂﬂa9ym W GNIHNg) R 2 =1rea 1@y ] et hyl } pi peri di n-4

~yl)-5- fluoro-TH 1 ndol e: n z) 420(N|\/Hr) = 2.16, purity: 97% 18
February 2005 WO 02/ 08223 PCTI DK01100507 25 3e
3-(1-(2-{23} '

yl met hanoyl amii no

(m z) 462 {geleC / r Tyﬂgmmy 93%.

313 (1-(2-f5-(Isobut anoyl am no) - 2- r net hyl phenyl ] et hyl ) pi peri di n-4 y)
fluoro-1H 5 indole: LOM (mlz) 422 (MH), RT = 2.20, ur|t¥1 93% 3g, 3-
1- 2- 2 Nedt UH2-[2\Matlyl 5 {piveleylaminolphemW ethylipiperidin-#yl)-5-iuare:1 Hripdale | |+| ndol e

. -2 7 LG, 3@}& purity: 95% 10 311,
3-(1-{2-{5- %égqﬁ%zl ar 4y—%’}mat yP“Iﬁ’ényl ethyl}pl peridin-4

yl) - S—fluoro | Hi ndol e: LC/I\/S(rrlz) 450 (M—I+) RT = 2.48, purlty 95% 3i,

3- 1- | -5-
uor o- | v 3]
3-(1-{2- {SLCMWWWEH%MP@}WB@I phenyl ] et hyI )p| peri d| n- 4- y1)
_5-fluoro-1H indole: LOM (mz) 486 (MH), RT = 2.41, purity: 91% 3k,
3-(1-{2-{2- Met hyl -5- (pyridin-3 yl met hannoyl am no) phenyl Jet hyl } pi peridin-4
yl)-5- 20 Bi 8¢i-¢2-JiH4-FdadoderizolkihnG-L-methyiph&pl]edbipiperidin-£31) IS uopenl it y:  80%
31, 3-(I l am.po) phenyl] et hyl } pi peri din-4
yl) S fl uo@—l&%@kﬁmﬁ%ﬁg%@ﬂﬁqw = 2.47, purity: 96% 25
3m 3- (15—(2 [ 2Met hyl - 5- (4- net hyl benzoyl am no) phenyl ] et hyI )pi peridin-4 yl)-5
fluoro-|I

o-1H 3;, 9—??—{5—[5—b el ox(yrl;rénzzt).)ylgnzgzo)(-m: hylpli?;l3-fzy.l]et%yl§]:aJtperpc}‘J -4 y}j-_’i j? Oc:;{% 1H.-
indole: LC/MS (m/z) 486 (MH+), 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-methylbenzovlamina)phenyl]ethyl}piperidin-4-yl)-5-fluoro-1H-
indole: LC/MS (m/z) 470 (ME+), RT = 2.47, purity: 90%.

3n, 3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl Jpiperidin-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-yi)-6-
chloro-1H-indole: LC/MS (m/z) 436 (MEH+), RT = 2.30, purity: 96%.




3n, 3-1-2-[2Methyl-5-(3-Methyl - 3-p

he, , . nyl urei do) phenyl J et hyllpi peridin-4 yl)-6-chloro- _. .18 Febryary 2005

| H-indol e: LC/ VB (mz) 501 (MH+), RT = 2.5 1, purity: 87% 30 3a,
3-(1-{2-[5-(Cycl opropyl net hanoyl am no) 2- met hyl phenyl Jet hyl ) pi peri di n-4
yl)-6- chlweomebi®i ndole: LCMS (mz) 436 (MH), RT = 2. BOT/DEuricsey: 96% 18
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3-(1-(2- J%hbk&@m&a%wzbms %27Wyj Rme-lwddél, 4931% peri di n- 4 yl) 6-chl oro
_IH 5 indoler TN (mz) 43 - RT = 2.33, purity: 96% 3r,

3- (1-{2-j5-(3Met hoxybenzoyl am no) 2- met hyl phenyl ] et hyl } pi peri di n- 4

yl) - 6-chl 0,03 IlﬁL[ﬂ@.Jogumktgl%z&)[ﬁ ot enb N jpifdtidn-£yipb-chipsiitry: 93% 10
3s, 3(1{414|vetny| éi{)

yl met hafoydaks: k&NSH &niA # é@éﬂﬂ{ﬁe’rq 3, pudty: 96%-6- chl oro- | Hi ndol e: LG/ MB
(mz) 473 (MH+), RT = 2.03, purity: 88% 3t, 3-j1-(2-(5-j2-(4

Met hoxyphenyl ) et hanoyl am no] 2- rret hyl phenyl }et ) i per| d| n-4 yl]-

6- chl or o- |13 3-Ge@te-(GMgthaxylanta &-Z- g liyinhenyife Bicplormay, 15 3u,

1) 6- on LA LRI tﬁ%ﬁ%@“ﬁﬁ maghaREEyd oy el

3v,

311( { - e I eridin-m.l
3 Zo%oh:j(s,@ og%#ﬁgg@gb?gg&% 41%; B o osh
3x, 3-1- 2hicRo-lBtikndole: SC/MS (of2) A7 NMHAp R0, puitgo88%en | eth | i eri di n-4-

| -5- fluoro-IHindole: LOMS (mz) 465 (M), RT = 3.27, purity: 91% | i
eridin-4 yl]-5_jluoro- 25 3y,
3-] 1- (2- ] Bt BHA-{F\[Dgs-dpiemyhpweidadyldningit hyepiphepll}etyipidaidieoyid: LG V5

e o ok G AL o s i i

15

3u, 3-(1-{2-12-Methyl-5-(4-methylbenzoylamino)phenyl]ethyl}piperidin-4-yl)-6-chloro-1H-
indole: LC/MS (n/z) 486 (MH+), RT = 2.58, purity: 93%.

3v, 3-[1-(2-{5-[(Cyclopentylmethanoyl)amino]-2-methylphenyl}ethyl)piperidin-4-ylj-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)-3-
[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 }ethylpiperidin-4-yl]-3-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-Methyi-5-(tetrahydropyran-4-yimethanoylamino)phenyl]ethyl}piperidin-4-
yh)-3-fluoro-1H-indole: LC/MS (m/z) 464 (MH+), RT = 2.05, purity: 96%.




LOMS (mz) 466 (M), RT = 2.55, purity: 88% 30 3aa, 3- 1- 2- 2 Meth 1-5-

tetrah dro ran-4- Inethano lamno hen 1 eth 1 i 0 p fl uotéoFdbruarndad®:

LC M5 (xn/z) 464 (MH), RT = 2.05, purity: 96% 18 February 2005 WO

02/ 08223 PCTI DKO /00507 27 3ab, 3-(l-(2-L5-(4-Chlorobenzoyl am no)-2

gjethy | heodkreeh | | peridin-4- yj)-7-_ahloro- 1H i ndecepkh@okB (nfz) 506

(MH), RT = 2.62, purlty 87% Sac, 7
3 no%

D enyI ethyl i peridin-4
9% 95%

Sad 3 fil- Iﬂ-ma@'ld L@fr&bm&bsw%gmyki"wmb fghy| phenyl )ethyl ) pi peri di n- 4

~yl] -7- chloro-JHindole: LU (mz) 500 ( ), RT = 2.56, purity: 91% 10
3ae,
3-11-(2-{534¢ 621 f RN 7 NrA xaYalc, pAYIR Y=Y, Lpey.i din-4
yl J-7-chlofo- TH T LO'NB 4186 ( IVFH 18 urity: 92% 3a

f, 3-(1-Y rﬁ‘fﬂﬁtﬁiﬂ@é W(ﬁlﬁ)lﬁf T*hﬁ’ﬂ%b%%@ﬁ?b’]%ﬁfﬁyl}pl pgl’l di n- 4

y)-7-chloro-1H indole: LC/ M (rﬂz) 486 (M), RT = 2.54, purity: 89% 15
- Sag,
339(1-(2 [ £

Cyl)-7- chl gig! . W ) 226 purlty 93%
Exanpl e 4 #I ]gc (?IT uor p englg‘g pm%fgp/

y) et hanoyl amm] 2: rret hyI phenYl }: , . et hyI ) pi per| din-4 yl]-7,
chl or o- I’IOHl ok ] , .h Yo\ AG

and 1, 1" - carbofyt 1 1 1

stirred at IHM&E@MSMDQSG@H{%RW@DWQWequem I y added a soI ution

of 7-chloro-3-(piperidin 4-yl)-1Hindole (3.0 g) in dinethyl 25 fornmam de

(50 mL). The resulting mxture was stirred at roomtenperature for 1 h and
3af 3-(1-£2-[2-Methyl-5-(4-methylbenzoylamino)phenyllethyl}piperidin-4-yl)-7-chloro-1 H-

indole: L.C/MS (m/z) 486 (MIT+), RT = 2.54, purity: 89%.

15
3ag, 3-(1-{2-[5-(Cyclopropylmethanoylamino)-2-methylphenyl]ethyl}piperidin-4-yi)-7-
chloro-1H-indole: LC/MS (mv/z) 436 (MH+), RT = 2.26, purity: 93%.

Example 4

20 4da, 3-[1-(2-{5-12-(4-Fiunorophenyl)ethanoviamino]-2-methylphenyl}ethyl)piperidin-4-yi]-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 (MgSO,), 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  l-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,



poured onto an ice/water m xture. The conpound was isolated by filtration
and dissolved in tetrahydrofuran. The organi c phase was \idgdtebduay 200Dr i ne,
dried (MgS™4), filtered and concentrated in vacuo to give

7-chl oro-3-(1-[2-(2-nethyl -5-nitrophenyl)-1-oxoet hyl] -

pi peri di n-@oywhhps233t+indole (4.7 g). A mxture of PCT/DK01/00507
7-chloro-3-{1-[2-(2- nethyl 5-nitropheny}) 30

1- oxoet hyl ] pltﬁerl din-4-yl }-1Hi ndol e ( r(gq) and et hanol (500 niL

heated to fusk mrga%m?é? E%W@h%‘ﬁlﬂ% bripsedrird 8§°ab§5@%@4§@ﬂ%¢5ﬁ%’"m (22

m) and i1 (R,pREeE gi (réLicﬁoﬂ:)B { RPEG- iR nRehyRihedf)- [oRoethi i

m xture was boiled under reflux for an additional” 90 mnmn, lfslltere hot and

~ concentr at é@mdvlq/@&ée) HW%@PQWWW@@%@WWM%n, 18
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gi yg_ gi fe E‘mthand:hﬁpl{lehyD-ﬁc(}@ethyﬂ-pﬁeﬁdmﬁmwlﬁhmh:}d (|)16 Q—hg&mdeﬂrmﬂl]oﬁpﬂp i
eridin-4-y suspens it hi i,um hydri de
(6.4 ) 1 nRam S e o ISR RAH o nis Shafff & 5Bl 1)
addﬁdl ahm Hlicncleed bl tﬂear?hitﬁh of ﬁat&;a 2e fabcubre o3 dl@d:{MgSO4)ist1r33d fc))r 10 min,

met hyl phen - oxoet i peridin g) in

t et rahydr o%t\z‘r %an{c@gﬁnﬁl%&n-mgwrtgggpt Tch%’ ?fggill'ﬁg'ggﬁﬁ’é‘ 5i | ed under refl ux
for 90 m nme&?@h@@l)bﬁy%l ramm-ygumlﬁiaelé (bm g)hﬁ saﬁﬁbﬁ bONcidbrovia]ief2-(5The

m xture was drledi?t{1 irred for iltered and concentr at ed

in vaculy t ENEPVALERReY t@ﬂh’l@ﬂfﬁ? 4('51}1311% 1H60152 (1.0 g) and N-

et hyl phené’th%l@ﬁé&ﬁ%ﬂaﬂﬁ{é (@7 fir ¥k anydeedr @5 Rarf s fodlda (sAcSahdit i on of
7-chl oro-3

ani no- 2- mes thlebgﬂd)i@t aspltion pwrmzommexwl)pcemsmam@t@mahmdrgzyumas N-
ethyldiiso [gg@ (5 O
and subse% plﬁ ok %éga o) i|§l-(r)&rclleat('5 O%E}%tgzﬁl uor op éﬁgfﬁce%ﬁeﬁlﬁ%h ein

t et r ahydr obuto bnm( Z5e aquiepys pﬁh@ wae sxikacied gvithi tettabydrofuman, snd the ednbanedr oom
tenperajure for u bri ne us phase-
was ex?{rsac &N V\P%ﬁest‘g?rgﬁeéé@%%)e gﬁtgrgﬁ%ﬁ{%gce@%nn% negcﬁ%ngﬁglr(?? %Hrp ases were
dri ed (MySajfjedfbiylfasr céﬂoraa‘tagrq:hly@ﬁ silicageb@luent: vthyhmetafﬂheptaxmétncﬂaﬁam

purified b hch M hyl.. e

acet at e/ he%? g¢1 rg?v& tci/‘l”fgt w%md“?%%§4 +ﬁzﬁf)_r 825&%’1@06@@ g). LM
(zn/z) 504 (MH), RT = 2.45, purity: 62% The foIIovm ng comnpounds were
prepared i ﬁl m | ar manner 20 4b, . 3- - 2- 4 Metho hen | ethano
T 0 < 2. s Tellgwpg campoigily were pregmied i AT MAROE | or o | 1 ndol e

20

4b, 3-f1-(2-{5-{ 2-(4-Methoxyphenyl)ethanoylaminof-2-methylphenyl}ethyl)piperidin-4-yl]-
7-chloro-1H-indole

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

25
dc, 3-[1-(2-{5-f(Cyclobutylmethanoyl)amino]-2-methylphenyi}ethyl) piperidin-4-ylj-7-
chloro-1H-indole
from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)ethyl]piperidin-4-yl}-1 H-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)ethylipiperidin-4-yl}-1H-indole and
benzoyl chloride. LC/MS (w/z) 472 (MH+), RT = 2.47, purity: 94%.




from

7-chl oro-3-{1-[ 2- (5- am no- 2net hyl phenyl ) et hyl ] pi peri di n- 4-13|Bebfdry B8l e and
(4- met hoxyphenyl )acetyl chloride. LM (nfz) 516 (MH#), RT = 2. 35,

purity: 61% 25

S- (Gycl ohutvplozmebhanoyl } ar sai noj - 2- met hyl phnyl } et hy) pi pectakowopkdr- 7- 4c,

3-f1-Q( chloro-1Hindole from 29
7-chl oro- 3- { -thylphen | )e th I' i ndol e
“and cycl &8 80)-2rmgtiplphe ' 9,

purity: 6%01630 4d 3 1 2- 5(benzoy| am no) -

2|\/Ethy|pﬁ§ﬁVI]ethyI) eridin-4 -7-chl oro-1H-ind
7- chl or o- Jrany 7chio ﬁ{ﬁ mq 911)6&3!“949%%&&1}1## ma}? 3ndfkj ndol e and

benzoyl cHefdbesro 1Lo@4d}ﬁe(ﬂd/ﬁa)5( 4@ +)@3f—2.20ﬁntypw%.ty 94% 18
February 2005 WO D2/ 08293 PCT/ DK

3-(1-[22f5-(4-F uoroberazoyl am no) 2 rnet hyI phenyl]et hy piperidin-4 yl

- 7-chl or o-4eh- II :
7-chl oro- 3- 7 dol e

~and 4- f| degoebenzoyl chlorlde LC/IVB(nnIz) 490(M—|+) RT—24O purity:

74% 5 A4f

3- (1-{2- 1 S Ry oy e sy e e P R By e e i

yl)-7-chl gnqthqubenzm@hlendler beMS (m/z) 502 (MEH+), RT = 2.39, purity: 85%.

7-chl . gfo-3-{1-[2-(5-am no- 2- et hyl phenyl ) et hyl ] pi peri din-4-yl}-1H indol e
and 4- net hoxybenzoyl chloride. LOMS (mz) 502 (M3+), RT = 2.39, purity:
85% 10 A4dig, BfI-1-{2MERyINel(bwidit3{ylnpihandylienBno]phenyl}ethylpiperidin-4-yi]-7-

yl met hanoylh acgi ?enyl }ethyl)pjperidin-4 yl]-7- chloro-1Hindole from
7-chl or o- xni no- 2- met hyl phenyl ) et hyl ] pi peri di n-4-yl}-1H i ndol e
and ni COtﬂ'dﬁOY-lchlﬁﬁl-S)l{l -fbe(5-duGhdvB-nfathsli phend Yethyl IMp&ridin-4WT} -+ Hlin®fe arur i ty:  75%

;an[]haﬁoiﬂl“)o- géﬁﬂ%%&&@%%{}’{ %?%@ﬁ':“gr ﬁTZF 1A% purity: % o- ] Hi ndol e

4h, 3-[1-(2-{2-Methyl-5-f(pyridin-4-yimethanoyl)amino]phenyl}ethyl)piperidin-4-yl]-7-
chloro-1H-indole

from 7-chloro-3-{1-[2-(5-amino-2-methylphenyl)cthyljpiperidin-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}ethyljpiperidin-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
4i, 3-[1-(2-{2-Methyl-5-[(thiophen-3-ylmethanoyl)amino/phenyllethyl piperidin-4-ylj-7-
chloro-1H-indole
from 7-chloro-3- {1-[2-(5-aminc-2-methylphenyl)ethyljpiperidin-4-yl}-1H-indole and
thiophene-3-carbonyl chloride, LC/MS (m/z) 478 (MH+), RT = 2.31, purity: 77%.

30
dk, 3-[1-(2-{2-Methyl-5-{(1-[ 1,2, 3[thiadiazol-5-yvimethanoyl)amino[phenyl}lethyl)piperidin-
4-yl]-7-chloro-1H-indole

-



from '

7-chl or o-3-{1-[ 2- (S- ami no- 2- net hyl phenyl ) et hyl ] pi peri di n- 41§ fgbraadyi20%I e
and isonicotinoyl chloride. LM (xn/z) 473 (M 1+), RT = 1.84, purity:
80% 20 41, 3- 1- 2- 2 Meth I-5- thin hen-2- Inmethano | amno hen | eth | i
eridin-4 |'wohoebd oro-1Hindole from PCT/DK01/00507

7-chl oro-3-{1-[2-(5-am no- 2- net hyl phe )et hyl ] pi peridin-4-yl}-1H i ndol e
and thiophene-2-car bonill chloride, LC/'NMS (miz) .478 (M_IE‘)" RT = 2. 34,
purity: 95#gm whigro-3-$1{2(S-amino-2wpstiyiphenyliethyllppigAdin-4syl}-14-indole and

yl met hanO%['l)zQ'}ﬂiﬂQibﬁﬁl@-BéébﬁH%ﬁ LRIoR&S. LIS fmi} dso’avmeh) RIre-2l34, bme @df.rom
~7-chloro-3-{1-[ 2- (S-am no- Z- net hyl phenyl’) et hyl ] pi peri di n-4-yl }-1H i ndol e
and thiophene-3-carbonyl chloride. LM (mz) 478 (MH), RT = 2.31,
purity: 77%fardQestlpicat Tedting( 2- { 2- Methyl -5- (1- 1, 2, 3]thiadiazol -5

yl met hagoyl ) am no] phenyl thyl}piperidin 4- | -7-chloro-IHindole 18
February 2005 WO 02/ 08223 PCTI DKO1100507 30 from ]

7- chl or o- 3THexompoyds afithe dnventionevdry tesled iy tvylbrengatissil ped redipbie fesip) Thettpsts ndol e
and [1, 2"%&94‘1%@)@%0' e-5-carbonyl chloride. LOMS (mMz) 480 (MH#), RT =
2.24, purity: 69% Pharmacol ogical Testing 5 The conpounds of the invention
were tested in well-recognised and reliable tests. The tests were as

foll ows: Iphibiti . .h hand f -2 1t dopam ne D4

receptors %iﬁoﬁﬁg%ﬁ%&?l gﬂgﬂ%s%%zﬁ %ﬁ%ﬁ%?%’ﬂs eolg‘ 'thﬁe%f ndi ng of

[ 3H YM109151-2 (0.06 nM to nenbranes of human cl oned dopam ne D4. 2

receptors expressed. i %tﬁ)ells is d &lerm' ned Jj It s T[(](gﬁrw?d S

mdified‘fﬁﬁbﬁ‘m@&ﬁﬁ%f e RS a ©° g of RGOS IR (OB & i cat e

PC2533- 10/ 9&mbrhdds betinen tlohed dligamﬁ:lh ©,} REdptdreSiteh®d d EHORRIMYS ddibrnGedappund%
n

i nhi b. Compound% i nhi b, Co % inhi b, .
! ! gt o od raogelcji fl'O]:l? IlﬂENlL?fe Science Products, Inc., technical data certificate

vitro. The method is mo
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 4c 5%
3e 89 3u 86 4d 48
3t 96 3v 95 de 44
3g 86 3x 90 S 48
3h 83 3y 83 dg 6°
3j 90 3z 91 4h 73
3k 91 3aa 96 4i 85
31 74 3ab 79 4j 48
3m 81 Jac 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). *ICsp value



3a833g97Sag95 3b863r 884a23a 3c683s924b16a 3d893t 754c5a 3e893u864d48

3f 963v954e44 39863x904f 48 3h833y834g6 a 3j 903z914h73 3k913HaSmbMiRH 2005
31743ab794j 48 3nB1Sac974k67 3n763at 183 30993ae89 3p923af 90 Tabl e 1: Binding
Data (% i nhibition of binding at 50 nM. 1C50 value 18 February 2005 WO
02/ 08223 PEdH/obd£23100507 31 The conpounds of the inventponpRemesbeen found
potently to inhibit the binding of tri3t1i ated YM09151-2 to dopam ne D4
receptors. The compounds have al so been tested in_a_functional .assay
descri bed Thy cenpounds obfhe inventigp have beensfoppdpateqily|to mhibijghe binding ¢ffntidedy. | n
this test, v $RIROMIIRINGET,SeSBWN 0 be partial agonists or antagonists
.at dopam ne D4 receptors. The conpounds of the invention have al so been
tested in the followng tests: 10 Inhibition of the binding of

[ 3H] Spi peraagohfodils b/ SR Besh oA i A FRGHAHIP astl iRl SR LhaTRERCET (O

affinity for t gam ne D2 receptor by determning their ability to

i nhi bi t 5t W&ohendl. 1§9% 2§, 5i$-6p9. prethintest.tthe @anovrdsptess oy 19 bapartidbt hod of
Hyttel et gl ..y :M?%& Qe %@ﬁéD 443815, 15 Inhibition of the uptake of
oa% PoDr A A syn

[3H] Serotoffin 1Tnto whole ra apt osomes The conpounds were tested
Wi th respect to their 5-HT reuptake inhibiting effect by

The compounds of the invention have also been tested in the following tests:
10 Inhibition of the binding of ’H]Spiperone to D; receptors

The compounds were tested with respect to affinity for the dopamine D, receptor by
determining their ability to inhibit the binding of [*H]Spiperone to D, receptors by the
method of Hyttel et al. J Neurochem. 1985, 44, 16135.

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]Serofonin into whole rat brain

20 synaptosomes in vifro. The assay was performed as described by Hyttel
Psychopharmacology 1978, 60, 13.

Inhibition of the binding of [3H}Ketanseriu to 5-HT;4 receptors

25 The compounds were tested with respect to their affinity for S-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 Sénchez 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,¢ receptor-expressing

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



measuring their ability to inhibit the uptake of [3H Serotonin into whole
rat brain 20 synaptosones in vitro. The assay was perfor netd Eabrearrg 200bed by
Hyttel Psychopharmacol ogy 1978, 60, 13. Inhibition of the binding of

[ 3H] Ketanserin to 5-HT2A receptors 25 The conpounds were tested with
respect towbhewsnaffinity for 5-HT2A receptors by deter stnoRoieckdrei r
ability to inhibit the binding of [3HKetanserin (0.50 nM to nenbranes
fromrat brai n_écortexz_ in vitro. Method described in Sanchez et al. Drug
Dev. Res. Wasgarricgouta 19 Mdlecuipr Qpyices lne dptimetions for dhei FLARR aleityi ned by
fl uoronetr it GO RS i 0 {r efficacy on
~5-HT2C re(fgsf)%}(}%}expresa ng%%&%i{:tl%gggsj g)g‘%%%g%gbb]yﬁ?ﬁdoronet ric imaging
pl ate reader (FLIPR) analysis. This assay 18 February 2005 WD 02108223

PCT/ DKO1/ . i } ,ngf I i 1 nc.
instructi glﬁjg%g%ap t d%&?’%fewg%‘?ﬁ%?n%%@g%@gﬁﬁ? an ﬁgﬁgﬁ%ﬁgg r oér1n Porter
et al. Br DixyecePvarvenyoif thel@apomkBsverd dso fhnrd todraye affiaily fasSedTaueebptoss have no

substanti - af.fini Jor the dopanmine 5 D2 receptor. Many of
t he conpo%kﬁglg&atg}rﬂel)f%ﬁ%g od’ﬁ a%é{“ ve affinity for 5-HT2A receptors and

serotonin reuptake inhibiting activity. Thus, the conpounds of the

i nvention are considered. useful .in the treat t. of .positiv gative
syt o Ao FRIRRFA oL 1Rt b Sonstde B8 RN s el Mot el 02

gener al i sadgaivei stmptaths arfdedhizopamnie, dilworphgchoaesd aiskgs slisosdeenpirehsase

di sorder, depression, .side effects.indyced by conventional antipsychotic
agent s 10 i EPATIET Ry Ao FraPanic 50 FBR PO BBV cisarer, dERreicty o
conpounds seig felfectd rivauvkd Oby acroﬁv@fﬁaﬁdlﬁ@{t@dyousﬁ Lngr_lt's,EniiQei_n‘é,a @fd mantthof
positive and negatiye synptons of schizophrenia w thout indugi

ext r apyr anEEVeEpef Sleti o partienlar e, FETEP oy fpyeatonrare cwyﬁfﬁgﬁa@i cal
formul ati qRSh®tredthent! SYVEIRIHVE hudBighifre RiyRPRINRdoD¥XhEZOphteRs vaMaht indRdimpds i n
the art. 20 For exanple; Tablets may be prepared by m xing the active

i ngr edi entSXHRRYERIRY isiig eifects.
15

Formulation Examples

The pharmaceutical formulations of the invemtion 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:



adj uvants and/or diluents and subsequently conpressing the mxture in a
conventional tabletting machine. Exanples of adjuvants or 1&F¢hreany2005
conprise: corn starch, potato starch, talcum nagnesium stearate,

gel atine, lactose, guns, and the like. Any other adjuvants or 25 additives
usual | y uswe ckos22s5uch purposes such as col ourings, fl aveurDrRgs(0507
preservatives etc. my be used providg that they are conpatible with the
active ingredients. Solutions for injections nay be prepared by dissol ving
the active ingredient and possible additives in a part of the solvent for

i nj ection, 1pref er a@bivs $b:84ihing SWAhEHE a efsim]s@ha BSht R eSRInWalcBRted? tiesr ed
~volunme, sterilising the solution and filling it in suitable anpules or
vials. Any 30 sui @8l e additive conventionally used in the art may be
added, such as tophgpdusdagents, preservatiygs, antioxidants, etc. Typical
exanples of recipes for the formulation of the invention are as follows: 18
February 2005 WO B&tas8223 PCT/ DKO1/ 00507 336@)mBabl ets containing 5.0 ng of
a conpound of thepiveatton calcul ated as t@gn%{ee base: 5.0 ng Conpound
5Lact 0se60 ng Mai ze starch30 ng Hydroxypropyl céll ul ose2.4 ng

M crocrystal | i ne Brdrpxpppawiosliglosey Cr oscar mel#oge Sodi um Type A2. 4 ny
10Magnesi um st ear gt | ets contayning 0.5 ng of a conpound of
the invention caf@%ﬁ%?gﬁﬂggn%ﬁéggﬁee base:§%gbﬂ%g Conmpound 15Lact ose46.9 ny
Mai ze starch23.5 @Grpstovelthon8ddi@n fypdAcr ocry2dald i ne cel | ul oseld. 4 ny

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 46.9mg
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 sodivm 0.5 mg

Water ad 1 ml



Croscarnel | ose Sodi um Type Al. 8 ng 20Magnesi um st earat e0. 63 ng 3) Syrup
containing per mllilitre: Conpound25 ng Sorbitol 500 ny 18 February 2005
25Hydr oxypropyl cel | ul osel5 ng d ycerol 50 ng Met hyl - paraben 1 ng

Propyl - paraben0. 1 ng Et hanol 0. 005 m 30Fl avour 0. 05 ng Saccharin sodi unD.5
ng \\at er adwb k8228 February 2005 WO 02108223 34 4) Sol eCroEf«507i nj ecti on

containing per mllilitre: Conpound 0.3,ng Sorbitol 5.1 ny Acetic Acid
0.05 ng 5 ‘Sqacchar'éﬂ sodjum 0..5 \\at er .1 m PCT/DKO1/ 00507 C ains 35
1. A subst ftuted PHEREOHRYSCUR ¢ SHHPHINES ] R3 5 N 11 X N (CH2)a
w (CH2) , Compound 0.5 mg
. Sorbitol 5.1mg
Acetic Acid 0.05 mg
5 Saccharin sodium 0.5mg

Water ad 1ml



| g 18 February 2005 (1) wherein R is hydrogen or Cl-6-al kyl, C7..6-alkenyl,

C2 --al kynyl, C3-8-cycloal kyl or C3-s- cycégal kyl - C1 - al kyll,Fetahlarp20&hi ch
may be substltuted?one or nore times with bstituents selected from
hal ogen, cyano, ni am no, hydroxy, thiol, Cl1_6-al koxy, Cil-6-alkylthio,
trifluoromethyl, trifluoroznethylsulfonyl and Cl.6-al kyl sul fonyl, or Rl is
aryl, aryl-Cl --aI kyl, 10 heteroaryl, heteroaryl-Cl-6-alkyl Wnere the aryl
and heteroarW grehﬁ@sm;edbmmwﬁmcﬁdomﬂeror nore times with
substituents selected from hal ogen, cyan, nitro, am no, Cl-6-alKkyl,
Cl. - 6-al koxy, Cl-6-alkylthio, hydroxy, thiol, trifluoronethyl,
~trifluoronethyl sul fonyl 2nd C1  al kyl sul fonyl or R,is -NRR' wherein R
and R' are independentlylseletted from hydrogen and\ Cl - 6- al kyl, aryl,
aryl -G -6-al kyl, hete 2 he/ aryl -d - 6-al kyl) | of which may 15
be substituted one or @ ubshltdents | ectyed from hal ogen,
cyano, nitro, am po+ | Kyt Cl- al koxy, C1 a\kyl |o h droxy
thiol, trifluoromethyl, [tri f'p uor orret hyl sul fonyl and =6 'al Ey Tsul fonyl, or
Rl is a saturated or pardiallly saturated 5- to 6-nenbered ring conta| ni ng
one, two &r three hetero atoms selected from. 0, S, and a group
- wherein RO is hydrogen or Cl-6-al kyl optionally substituted with

substit uent s¥ lgeﬁ{etﬁt]@@rﬁgegmrlﬁlsa@e}ﬂ Cay-atienyD)i @l Qalkyiil, NCus-GE1BHSA lof XY,
Cl -6-al kyl t hi a.l'lﬂ"}f Xlkvé IWHH ororreth |, trif uoron‘ethylsulfonf
and C -6 al kI su of %ﬁu‘eﬁtmgede@oworesmw wibZubstaugits 25
nis 0-6, nﬁesct@d&"rcﬂnm i r Q_or
and when Wis §ya906mtﬂa % & Xh“?&}g%\l\%f?q &/Nalgﬂﬁytﬁe?a]gﬂ@ﬁ
| i ne emanat F‘#BJOF?Q}W%: m@%@n@bylallfmwkhnd@m—éqkylsulfo@mdn R s mpqmg A ls N

or CH 1,08 h&abrda)y 3 PCT/ DKO1/ 00807 R2 i s Cl-6-al kyl';
R3-R7 are solect3d ]Fromgw 16 Iicxﬁwﬁgp& & rylcandnlcterpanyt erounsrimay, b@(ﬁulﬁtlaitédyl

C2- 6- al kenybne o1Gefe- mlnkaywuh su@ﬁhﬁn@é@e@t@h KVl
O -6-al kOXy,. O -6-alkylthi0, 5 hydroxy, tﬁdo’hgﬁgé%% % %9\“1“0'%16'3@/3’1

trifluor Onepwagqucy,o w~almm@1wﬁoay,nbiokuhﬂungd1netlﬁg lrﬁlu&}édfeﬁ%%lfoﬁ}l‘ﬁfd%&w
C2- 6- al kenyiiy1eafdn @l JORNL NER™ SHSS! RAlKY l!{ are mge %11c(i:eln(tjljé;l lscL(leclztedCI fr-om- hydrogen
and Cy.s-alkyl, aryl, aryl-Cy¢-alkyl, heteroaryl and heteroaryl-Cy_¢-alkyl, all of which may
15 be substituted one or more times with substituents selected from halogen, cyano, nitro,
amino, Cig-alkyl, Cp4 alkoxy, Cis-alkylthio, hydroxy, thiol, triftuoromethyl,
trifluoromethylsulfonyl and Cys alkylsulfonyl, or R! is a saturated or partially saturated 5-

to 6-membered ring containing one, two or three hetero atoms selected from . O, S, and a -

9 . . )
group N-R” wherein R’ is hydrogen or C;.¢-alkyl optionally substituted with substituents
20 selected from halogen, cyano, nitro, amino, C,_g-alkoxy, C;¢-alkylthio, hydroxy, thiol,
trifftuoromethyl, triﬂuoromethylsulfonyl and Cy alkylsulfonyl;

Wisabondoran O, S, CQ, CS, S0 or SO, group;

25 mnis 0-6, m is 0-6 and n+m is 0-6; provided that when W is O or S,n =2, and when W is
CO,CS,500r S0, n 2 1;

Xis 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;



al kyl, aryl, aryl-d-6-alkyl, aryl, thioacyl, Cil-6-alkylsulfonyl,
trifluoronmethylsulfonyl, or arylsulfonyl or a pharnaceuti t&Fejruay@dpbabl e
acid addition salt thereof 10 2. The conpound according to claim1, wherein
the indole is bound to X via position 3 of the indole. 15 3. The conpound
accordi ng wo cls2ss 1-2, wherein Wis a bond. 4. The ceapoxndiaccording to
claim3, whereinn+ mis 2. S The c ound according to clains 1-4,
wherein hyl group. 20 6. The conpound according to clainms 1 or
5, wher ei lﬁgbgggﬂp NH-COR is attached to the phenyl group in a
position para to the p05|t|on of the R2 group. 7. The conpound according to
~clainms 1 or, 6, wh is Cl.6-al kyl, C3-g- cycloalk

C3- g- cycl Farkiare @lecefdaﬁromy AR Miplogeny REg4 Litey, ABIng aﬁéﬂu%ﬁ@lkenﬂam enyl ,

pyridyl, Ryflab¥, geyabamﬂyl €. oancyz-éhﬁeamhenmh GABHPS EBVaIBRAKIo,
substltute oneé or noreti subdtituents seéfected from hal ogen,
cyano, Ai thygroxgfueb tﬂi@PﬂEﬂ%hMLWﬂ“@mﬁhﬂM@Wl an¢€y-galkglswdfanyki o, hydr oxy,

trifluoronethyl, trlfluoronethylsulfonyl and Cl-6-al kylsulfonyl, or Rl is
-NR R whereln one of R and R' is hydrogen and the other of R and R' is
sel ected R dahBioz®, Sikylkyl, PheatienyhriC splionyl Cap-cplealioh Cs-ayeloaknl-ve pheny!

gr oups nay, tut el an r “?ﬁﬁﬁﬁf t sel ect ed
from hal ogauﬁfF %gf]%h drbj11i6t &%P ﬂﬁ%gcé)lro % =4 gil gﬂ %P(aﬁ QH& by &

d _6-al kyIaryistdfonwydraohwnacmmalbr@p@p‘@bhy&bld atlchtnﬁn sabrfioareafhy| sul fonyl and C1. 6-
al kyl sylfonyl, or RL is a tetrahydropyranyl or a norpholi no,
thionDrphoIino, pi peridi no, piperazino or a

N- (hydr oxy2.Cl . Gha bdamlbo)mﬁ peepaitigty klatm dupherci@the ddaloieds Fo2d A& X\ Bi31t082323
PCTIDKOllOQ%Q? %7 . The conpound according to claim1l selected from 3-(1-
{2-15 do

- (Acet yl am no) - 2- net hyl phenyl ] et hyl } pi peri di n-4-yl)-6-chl or o-1H i ndol e;

3-(1- : . —
{ 2f [ 5- ( Oyl obutVF AEPReAAS a7egriineds Shimrt-frY s W ¥ @PATH-) pi peri di n-4-y1)-5-fl u
oro- 1hsindole; 5

3-(1-{2- L5 (Acetylanlno net hyl henyléethyl}plperldln 4-yl)-5-fluoro-| Hi
ndol e: he compoun accordmg to c ereini +mis2

3-(1-{2-[2- Met hyl - 5- (t hi ophen- 2- yhnet hanoyl am no) phenyl ] et hyl } pi peridin
4-yl)-5- chloro-1H1i ndol e; 5.
s. The compound according to claims 1-4, wherein R? is a methyl group.

20 6. The compound according to claims 1 or 3, 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 Ci.g-alkyl, Cyg-cycloalkyl,
Css-cycloalkyl-Cy ¢-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, Cjg-alkyl, Ci.¢-alkoxy, Ci.e
alkylthio, hydroxy, trifluoromethyl, trifluoromethylsulfonyl and Cy.g-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;.
s-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, Cig-alkyl, C; -
alkoxy, Ci.s-alkylthio, hydroxy, ftriflnoromethyl, trifluoromethylsulfonyl and Cis-
alkylsulfonyl, or R' is a tetrahydropyranyl or a morpholino, thiomorpholino, piperidino,
piperazino or a N-(hydroxy-C,¢-alkyl)piperazinyl group.



bwvc:o'f-“ﬂw

}

2-[ 2- Met hyl - 5- ( 3- met hoxybenzoyl ami no) phenyl ] et hyl } pi peri diFepryary 260%hl or o
| H indole; 10
(1-{2-[5-(Cycl opropyl net hanoyl anai no) - 2- met hyl phenyl ] et hyl } pi peri di n- 4-yl
- 5-f | uor owoleksmsziol e; PCT/DKO01/00507
-(1-{2-[ 2- Met hyl - 5- (t hi ophen- 2 yl met hg oyl am no) phenyl ] et hyl } pi peri di n
-yl)-5-fluoro-_1Hindole; 3-( {1 ?I sohut anoyl arni n
0)-2-ne hyﬁphen@hﬂ%@ﬁW%@@FWWsﬁ% 4 fi0®% 0- 1H- i ndol e; 15

3 (1-{2- [ 25)euy.Roclbiifab ook RakhetyD skl hResiielontntbiis 5- 1| uor o- 11

-i ndol e;

 {2-5- (Hex aﬁfn@ -bi{Gusiobotylreatearppeing)-Earctipinhsnyl lethygivineridip ey vl 5 uger o- 11 i ndo

le; 3 -(I
5 ol s e o o

in e: etny pip
eridin-4-yly q5nfh | -
{2- 2- Met hyla 2 lmt s-Giogtn bt li'st)ﬁ/f"é’% O e S n- 4-y1) - 5- 1
| uor o- 1I—|—Ph1@l‘(9+ lnéolé,l-

{2-[2- Met h 1- %f%l\/ Pﬁrpg (S? W%@Mé%%éﬂﬁ ﬂyér%dm 4-yl)-5-chloro-1H-

aor
3-(1-{2- [2mﬂ@bhyl '5- (4- net hyl benzoyl ami no) phenyl ] et hyl } pi peri di n-4-yl)-5-fl

uor o- | Hy | {5 13- &ﬁ%p@g#eﬁ%}l% 2—:{%&1}; éalxgﬁyl?]\éhlyﬁp% S%l4uylf5 ‘i‘ﬁl&%he”y' ]

t hyl
gl§>1/6% gh:[ogarlilﬁigmﬂc{;propyl met hagoyllam no) - 2- met hyl phenyl ] et hyl } pi peri di n-4
chl o0 | e; . 3-(1- . o
1) 1 Net norig2 T e e e ry P s spp A g PR sy B RSEBar Ba- 1 ) - o
chl oro- 1HiH#6@IE; 3-(1 -{2-[5-(! spbut anoyl am no) - 2 net hyl phenyl ] et hyl }
glc-?-/e E):(g ?bg%élﬁ%-[ggs lu?arfg le[nlg)pg-g‘leﬁiylp gny'f]%ﬁxr lep Ti 119.94§y1)~ - ugrlo(-)ﬁf-m%ole
Met hoxy Benzqylia-NeihyR 5 (Bl IRhRe)htsi iy 1} pippedihadi-y))-4-fiibh-16-iables o- | H-

(5o U5 Vet nori2- (S eaneylasigp RS e PR DR AP IBrPERIS 4 v1 ) - 6-

hl or o- 3-(1-{2-[5-(4-Fluorobenzoylarnino)-2-methylphenyl]ethyl} piperidin-4-y1)-5-fluoro-1H-
indole;
3-(1-{2-[5-(3-Methoxybenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-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)pheny!Jethyl} piperidin-4-yl)-5-fluoro-1H-
indole;
25  3-(1-{2-[2-Methyl-5-(4-methylbenzoylamino)phenyllethy} piperidin-4-yl)-5-fluoro-1H-
indole;
3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureido)phenyl]ethyl} piperidin-4-yl}-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-yl)-6-chloro-
1H-indole;
3-(1-{2-[5-(Isobutanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-6-chloro-1H-indole;




ndole; 5
(2-{5-[2-(4- Met hoxyphenyl ) et hanoyl ani no] - 2- net hyl pheni8 Felirbarly 200per i di
-yl']-6- chloro-IHindole; 3-(1-
2- Met hyl - 5- (4- met hyl benzoyl ar ni no) phenyl ] et hyl } pi peri di n-4-y1)-6-chloro
-l H ndolwp 0304203 ( 2- { 5- [ (Cycl opent yl net hanoyl ) am no] - 2 PCT/DK01/00507
nmet hyl phenyl }ethyl)piperi di n-4-yl]-6-ch,oro- 10 1H-i ndoI e; 3-(1- {2-
[ 2- Met hyl - nor f ol i n-4-yl met hanoyl am ho) phenyl ] i_
eridin.-4- § 155 (3Medo ngxrpsj Tﬂp}d]el@nyl]ethyl}pmendm- yl? 6-chloro-1H-
{5-[3- (4- Flddgreophenyl ) ur ei do] - 2- net hyl phenyl}
et hyl ) pi peridin-4-yl]-5-fluoro-IH indole;
3-(1-{2-[53 xfhé%b@é hri{pyridin- wwwhapwéﬁymp)yhmwylﬁerpﬁmwl)ﬁ §hlgrochl or o- | H

-indol e;
{2-]2- Met hﬁq {t et rahydr opyr an- 4-yl net hanoyl am no)Iphen | ] et hyl } pi peridin-4
-yl ) - 5- 5| &rdb-62- 32 Wdgbtboxyphgnyl)ethanoylamino]-2-methylphenyl} ethyl piperidin-4- IF])

{2-[5-(4- C&h%q@ﬁa&gl am no) - 2- et hyl phenyl ] et hyl } pi peri di n-4-y1)-7-chl or o-
| H i ndol

3-(1-{2- [53((B%Z?JZZ}W&B’WKWMWMMQ)@@%Qﬂaﬂmpepﬂerﬁfm-étch@ﬂ}-prer| di n- 4-

I
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n- 4-
{2-]

yl)-5-fluofq-.1H indole; 3-[ 1-(2-

{5-[(3- Pheny?p‘r opanoyl ) am no] - 2- net hyl phenyl }

et hyl ) pi pedil {2 {%HFy¢lorentyhethmoyitkineFiimiethylpBerfyl}efti@})piperidin-4-y1]-6-chloro-

{5-[(2- ﬁ’) %I ect]lfanoyl ) am no] - 2- net hyl phenyl }

et hyl ) pipe 4y1] 7-chloro-1H 25 indole;

3- (1- { 2- [ 23¥b{Dy2-Metiyl s fmbiiylibégnmtiaacflannpipaonibeyhyipbudipd+yieli-flusto-

yl) 7-ch|o}§-.dg’-_|ndole; -(1-

{2-[5 (Q/c [ Eﬁ?l met hanoyl am no) - 2- net hyl phenyl ] et hyl } pi peridin-4-yl)-7-ch
| oro- 1H-iB4g D-tB 5-R(4-Fluorophenyljureido]-2-methylphenyl} ethyl)piperidin-4-yl]-5-fluoro-1H-
3-[1-(2-{5: (4 Fl uorophenyl ) et hanoyl am no] - 2- et hyl phenyl } et hyl ) pi peridin
-4-yl]-7- ’roIH-lndoIe [1(2-

{5-[2- (% May %}ﬁﬂhﬁd”) ] eyl eitiorb i piingsie;di n- 4-yl ] -
7- chl oro- I H-| nd Februaraﬁyg 5\0 hhg8223 /DKOl/ 0Q507

3-(1- {2-[2 Methyl-S (tetrahydropyran#—y]me anoylmmno)phenyl]ethyl}p1per1d1n—4—y1)— -
fluoro-1H-indole;
3-(1-{2-[5-(4-Chlorobenzoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-7-chloro-111-
indole; '
20 3-(1-{2-[5-(3-Cyclohexylpropanoylamino)-2-methylphenyljethyl} piperidin-4-yl)-5-fluoro-
1H-indole;
3-[1-(2-{5-[(3-Phenylpropanoyl)amino]-2-methylphenyl} ethyl)piperidin-4-yl}-7-chioro-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)phenyljethyl} piperidin-4-y1)-7-chloro-1H-
indole;
3—(1-{;2—[5-(Cyclopropylmethanoylamjno)-z-methylphenyl]ethyl}piperidjn~4-y1)-7-ch10ro-
1H-indole; .
30 3-[1-(2-{5-[2-(4-Fluorophenyl)ethanoylamino]-2-methylphenyl} ethyD)piperidin-4-y1]-7-
chioro-1H-indole;
3-[1-(2- {5-[2-(4-Methoxyphenyl)ethanoylamino}-2-methylphenyl} ethyl)piperidin-4-yi]-7-
clﬂoro-lH—indole;



39 3-[1-(2-{5-[(Cycl obutyl net hanoyl ) am no] - 2- net hyl phenyl } et hyl ) pi peri di n-4
yl]-7-chloro- IHindole; 3-(1-{2-[5-(benzoyl am no) - 18 February 2005

2- Met hyl phenyl ] et hyl } pi peri di n-4-yl1)-7-chloro-1Hindole; 3-(1-

{2-[5-(4-Fl uorobenzoyl am no) - 2- net hyl phenyl ] et hyl } pi peri di n-4-yl)-7-chl or o-
| H 5 indoWemy&nﬁi- {2- [5-(4- Met hoxybenzoyl am no) - 2- repbybrIM0YI7]

et hyl } pi peri di n-4-yl) - 7ch|oro- I'H ingdole; 3-[ 1(2-

{2-Met hyl -5 d&ﬁyrldln 3 nethanoyl) no]ﬁhen

et hyl ) pi pé’ril 5z{(C95fc}obvty tesnevl)ansing]deetaylpheyyl} ethylpiperidin-4-yl]-7-chloro-

3-[1-(2-{ 2Bl - 5- [(pyr|d|n 4-y| met hanoyl ) am no] phenyl } et hyl ) pi peri di n- 4-
yl']-7-chl oro- i ndol e; 3-[1-(2-

{ ﬁl Met hy: %Glf{(«'-'f[ﬁr(bmeﬁammy] getlethyipheanydethyl tjipaniding-yl)-drdary-pHogeddleli n- 4-y1 ] - 7-
O Mot nyl OO Ehrdbeheoylating) 2 mothyiphenyllehlipiparidin 4yl ToctlorontBe ) o

15 chl oﬁo-m¢¢l¢,ndol e:

311 (2 {2 NG Sabdcdhshoh Ry bt 2013 She KB BB Bhabagy ) et hy1)

- piperid
1-[2-(5- Aomwéam no 2- met hyl phenyl ) -et hyl ] - 3, 6-di hydro- 2H- pyri di n-4-yl }

> bty Bl O %Rwﬁ%—%—z%%ihﬁn°%ﬂﬁ%ﬁ19%ﬂ%%§wp&eﬁ%4 B o- - 214
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i

i di n-4-WH-lndole: f | uoro-]Hindole; 3- [ 1-(2-

r
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7[ Zthréqu-MH?m |n(r)1 (2)I reret hyl phenyl ) - et hyI ] 3, 6-di Pyd_r(r)]_gl-l- pyri di n-4-yl}

et hanoyi -GS reigiophe i B aria g s By s g gt 907

7-chl or o- ]dﬂ}drdlmllﬁi(ﬁ@d

3-[1-(2-{5-[(4- 3met | thyl phenyl }-ethyl ) -3, 6-dih
S AN IE MANEC R RS e s D

sal t ther e@foro-PA-iRiold pharnaceutlcal conposi tion characterised in that it

conpri ses a conpound of an
3-[1-(2 rT{g-MethyI 5-[(1-[1,2 3]thladtazol-S-ylmethanoyl)ammo]phenyl}ethyl)- piperidin-4-

y1]-7-chloro-1H-indole;
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-24-
pyridin-4-y1}- 5-fluoro-/ H-indole;
3-[1-(2-{5-[(4-Fluorophenylmethanoyl)-amino}-2-methylphenyl} -ethyl)-3,6-dihydro-2H-
pyridin-4-y1]- 5-fluoro-/H-indole;
3-{1-[2-(5-Acetylamino-2-methylphenyl)-ethyl}-3,6-dihydro-2H-pyridin-4-y1}-7-chloro-

25 IH-indole;
3-[1-(2-{2-Methyl-5-[(pyridin-3-ylmethanoyl)-amino]-phenyl} -ethyl)-3,6-dihydro-2H-
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.
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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.



claims 1 to 8 in .a therapeutically effective anmount together w th one or
nore pharnaceutically acceptable carriers or diluents. 18188y ¢08905 40
10. Use of a conpound of any of clains 1 t408 for the manufacture of a

medi canent ubEf ulUsd of 4 dnpouedioreny oPElaRes] {ol & Hr aRAnARGR Y ST 3 N Qi BnPliseril
schi zophreni a,, ot her psychoses, anxiety disorders, such as generali sed

anxi ety di sdndhs treaimantofasiiveand asgetivesysptons donpadirusa, dhs esydoses, anxiety
depressi on, AYPEELSSLRY: 2SI -fects.indyced by conventional antipsychotjc¢
agents, i grai n%,é gn(':d(g;igl naitst's ig\gllgergllf]‘{segra&%?e , diﬁ%raﬁﬂ“? Istoﬁ‘ier i 2‘rﬁ?;‘r 8@585% %BIF’P“iSWG

sl eep. disorder, depression, aggression, side effects induced by conventional antipsychotic agents,

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



