; 1"#e3ef\ >f 889t ; v; P=6>T\ >bWO 0211139 PCT/ DKOL/ 00547 4-,5-,6- and 7-1ndol e
derivatives useful for the treatnent of CNS disorders Field of the f;)
| nvent i onW® 0RHE348r esent i nvention relates to a novel cl assP@I/DKO1/00547, (//
and 7-indole derivatives having to affinity for the dopam ne D4 receptor.
The conpounds are useful in the treatment of certain psychiatric and

neur ol ogi c445-saddrkindole derivatived eefl TV tirteetmBAE OCKRY Afofders he | nventi on.
Dopani ne D4 receptors belong to the dopam ne D2 subfam |y of receptors,
which is considered to be responsible for the antipsychotic effects of

neur ol ept i ects of neuroleptic drugs which primarily exert
their effegﬁﬂgggﬂgﬁ?gggﬁ?£n1of D2 receptors are known to be due to D2

'r ecept or antagonlsn1|n the striatal regions of the brain. However, 15
dopami ne D%hrece ars are Erlnarll | ocat ed. j n_ar eas f t he br.ain other

than st i atBfPrSERYJBEIEINY TERles R &) F‘ 91@55 t4ag§)n|65ta§ fmflﬂé deepatrven daying

'r ecept or  WaftlnilSorRK o arﬁfne“]%}fe@&%&aﬂhg%mﬁbvﬁﬂ fehil in 1RY & étrﬁe%gf‘éﬁftélﬁt ed
by the antipsycChotic clozapine wh exerts gher a |n|ty

recept ors aswthiatrid andkiencplegic dispydessyiniparticilatpsgélioset.s {V an Tol et al.
Nature 1991, 3S0, 610; Hadl ey Medicinal Research Reviews 1996, 16, 507-526,
and 20 Sanner Exp. Opin. Ther. Patents 1998, 8, 383-393). A nunber of D4

| i gands VWBQbkgi}QﬁﬁdQQﬂiMn@Eﬁﬁoﬁ_o be selective D4 receptor antagonists (L
745,879 and U-101958) have been shown to posses antipsychotic potenti al
(Nansba‘é’h et al, Psychophar macol ogy 1998, |35, 194-200 However, recently
it has beePOPérsmet Py reegptors go dhamslenamie sPe sphfamily ofyreqeptorst which is

agoni sts i I

Aot nancol T petediohéifle ?ﬁ %ad&arz%?fycaﬁffe%ﬁf rphugBipricErhedide pfipets of
613 620). Eemblmpncmlr@s wmchaﬁlmd&dwemhmeimletﬁﬁamvmeantamm iof lbgnreeéﬁteﬂst ar¢e
anti psychoi(%é:L si| ené;m ant agoni st (Gazi aI %1 gr

1999, 128 \@nécz dug o B feesptiantagonism in g i fata vmgleﬁs 8 the brainy OVtszver

recent ofs ageitihe 19; rRESBROREShdmalTRY 1A iR iRERE! 6 e BLiPElR: A Bffhtum

psychoses. 9 PCTI _ Dopani ne D4 ant agoni sts may al so
be usef ul fsugge&tirg thaeastemme @htagogisist of/ ¢heddbpaming DJ enteptdr will dle. devoid of

P hoph I 999 2. 18-.84 t h b t.ed
el sct Ve BUTRTARIO S g OIS iy e Do P Sy geydale S aeie RiEL piers
OCCUrring agher m%u& tforqf>4 fHaﬁ Dzrre@ématan@is 153&%9:&9@%%&1@@&&&!&%@%

(Tahar ' et ‘al. Eur. Phar macol . Furt her nore

evi dence f ek alaNgémetIPSél aﬁgoél%tfﬁ%ﬁi@&b@{e@éwl Regearel Rﬁmw 199661 $t-56e and

Zﬂglt?/g:)tl S poef%tx p‘?{geﬁeglﬁ,[ftrﬁ%g%%tg %31 ggﬂl sorder and a tandem

A number of D, ligands which were postulated to be selective D4 receptor antagonists (L-
745,879 and U-101958) have been shown to posses antipsychotic potential (Mansbach et al.
Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that

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

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

beneficial effects against psychoses.
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1 o gene
al . Mol .

pot ent i al Doangise Dyantabenikts @ﬁyrmsﬁ befliscfif foNhs eatnidd® oP O tived Fie i (TeatcR f

encodi ng the dopam ne D4 receptor has been published (MCracken et
Psychi at. 2000, 5, 531-536). This clearly indicates a |ink between
t he dopanwee2B4? eceptor and attention deficit hyperacti viPCI/RKE§PHEr and
| i gands affecting this receptor may be yseful for the treatnment of this
particul ar disorder 15 Accordingly, dopam ne D4 receptor |igands are

schi zophrenia, cognitive deficits, attention deficit hyperact|V|ty di sor der
(ADHD) an® 2fske/oebeaacelogyd 9Py JHeof-$Peat ment of Parki nson’s di sease with
L- Dopa. 20 In particular, the conpounds of the invention are considered
useful in the treatnent of positive synptons of schizophrenia w thout

«i nduci ng Bhiks algy beeh sidgested ehaebélective dopamitedBy amfagd@mrﬁalya)emsefdl ganetiicehi ch

can be descrijbed by the general fornula Het

Het is3-
«3 i ndol yl

and 3-benzo

wher ei n

dypkngpia EoCusting ﬁ??F%ﬁ“H;ﬂ th ?ﬁs%mpmfoéamwn s étsmaaw& Iytdopgﬁﬂw yl,

urany and IS Optl onal

have been descri bed in WO 94| 20459, WO 02/ 1G39 3 PCT/ DKOL/ OCS. ~7 WO
94/ 2283 94/ 21630, WD 94/24105,. WD 99/ 0902 O, 95 9911,
Jenggo 3bpe

94/ 20497,

WD 96/ 25415 yrthe{jaose, o

T §eIPUC HSEPCIAERR hetvicsa ghe stmanily taientive” s

et af é%”}‘ﬁh'dhﬁlﬁé)gl 2000 W?é&al?@a] pyridinyl, 3-furo[2, 3-b]pyridinyl

substi t ut ed phenyl or heteroaryl,

patent appf itetibe Rleliit hipdabiBdty r&b@ﬂ&saﬁ@aqmw&&iﬁmaﬁoﬁ B@lﬁmﬁmhlﬁ iR tﬁé N ~

C'H2n-1nd wherein Ar is optlonally substituted phenyl or thienyl, nis

and | A¢Q i

gengpericofiaig| the sdrpsmine Dadregepton bay |beenrﬂvelbhsh¢écﬁlm@raekea etaild Mgl

and to. nab oLl A0 ST T Bl GEp 08 Bebistacks Aofhgb e '

anal get i Carpinidtenfibn hmﬁﬁe&wﬂtﬁm‘s@ﬁbf anmegm@hffe@lhgms doRptor alayWeafefill any
biological test results. EP patent No. 372 667 relates to conpounds having

t he for mufoa the tregiment rE #8s patipdpindipprdels 2- et hoxyphenyl or 1-napt hyl,

2-4 and Ris various heterocyclic rings, e.g. 5-oxindole. The conpounds
said to have neuroleptic activity, and data showng the ability of the
conpoundsAt@rdingly, tdvpamprniderdogptoe digahdy arepotentials dnigedfdrntﬂeh&eaunent of

applicati

on. 20 EP patent No. 0 28l _ 309 describes cert

pi per azi nmyf’hfés@ér@@yﬂﬂsitl?’ecmﬂwa@fofc 20@hreBIam FOgNIA YR, eﬂmtg ciqatipn deficit

20

25

hyperactivity disorder (ADHD) and dyskinesia resulting from treatment of Parkinson’s
disease with L-Dopa.

In particular, the compounds of the invention are considered useful in the treatment of

positive symptoms of schizophrenia without inducing extrapyramidal side effects.

A number of dopamine D4 ligands which can be described by the general formula

Het (CHz2)1.a——N N—Ar

wherein Het is 3-pyrrolo{2,3-blpyridinyl, 2-benzimidazolyl, 3-indazolyl, 2-indolyl, 3-
indolyl, 3-benzofuranyl, imidazo[1,2-a]pyridinyl, 3-furo[2,3-b]pyridinyl and 3-benzofuranyl
and Ar is optionally substituted phenyl or heteroaryl, have been described in WO 94/20459,

nis

ar e



wherein A together with the phenyl to which it is attached form quinolyl, 2

25 hydr oxyqui nol yl, benzot hi azol yl, 2-arni nobenzot hi azol yl,

benzi sot Weapahed+9 i ndazolyl, 3 VO 02/ 1639 PCTI DKO1/ 005. PET/PK01/00547

hydr oxyi ndazol yl, indolyl, etc., and Ar is optionally substituted naphthyl,

qui nolyl, isoquinolyl, indolyl, etc. Notkbly n is 1 or 2. The conpounds are

said to bW@@ﬁiz@hﬁ woldxed gzPawma/zgéa W@@Q%?oﬁﬁggéﬁomh% 550911,

action is primarily via nodulation of the dopam né recept or

ser ot oni NW B 96I2IAL4, dERH700.86D and AeVed. (Chemd1 99605 9((18),1184BAt or (J. 5 Med.

Cltent. 1996, 39, pp.143-148). According to the present invention, a novel

group of conpounds which are selective dopam ne D4 ligands is provided. 1o

‘Summary ofptgagnt AppEeAH@ING "R 4R3a6lateR o EdiBpRInS 6Mhe fEMANLT ON IS to provide

conpounds that are partial agonists or ant agonl sts at the dopam ne D4

receptor. Accordingly, the present invention relates to a 4-, 5-, 6- or

*7-met hyl ene substituted indolyl vative of fornula I R cn wherein R

is aryl or heteroaryl, vvhereAsal nd heteroaryl groups may be

substituted one or nore tinmes wt st1rteEnt el ected from hal ogen,

cyano, nitro, Cl-6-alkyl, C2-6 20 yl, C2-6-al hynyl, C3-8-cycloal kyl,

C3-8-cycl oal kyl - C1- 6-al kyl, Ci1-6-al koxy, Cl- 6al kyl t hi o, hydr oxy,

hydr oxy- CﬂvhSreai .kyis dptibfdliyosubstitiited phetiyliot thienyd,reisi2y4 and Indriy bptionally

Cl1- 6al kyl syl f.on Cl- 6-al kyl am no, .di.- 16a am no,

am nocarb t”él‘%{i’d‘1 H‘Wh?ﬁ%ﬁ%‘nﬂ? aEer&Hlp“’ 1‘%5"‘&( fnding OfJ(@\‘/’BPm@-PgOB%SEG\ﬁ“éed

that t he i i i n n Xis N

T s T i e AT

CZ 6- allok ensurple@e, BnalRiynarid, an@:hyﬁﬂrta}dellvgaffWJ The@@pﬁeatmldma‘s htyﬂ prﬁlanﬁanyl kyl ,

aryl, aryl-Cl-6-allcyl,. acyl, thioacyl, Cl-6-allcylsulfonyl,

trifluoro f‘?ﬁ}?‘%%s{‘%ﬁws'or arylsulfonyl; and 5 R2 and R3 are independently

sel ected from hydr ogen, hal ogen cyano, nitro, C-6-al kyl, C2-6 al kenyl,

C2- 6- al kynyl , C3-8- c_/ycloalk , C3-8-cycl oal kyl -Cl1-6-al kyl, Ci-6-al koxy,

Cl-6 al kyE rpnatynt Nod¥ 3867 melathsdx porapognda hirying thei fhimwe onet hyI

tr| fl uoronet hyl sul fonyl, Cl-6 al kyl sul fonyl, am no, Cl-6-al I cyl am no,
-(CLl-6-al kyl )am no, acyl and ani nocar bonyl; lo Preferred conpounds of the

n ention are conpounds sel ect eqrfr

[ 4- (4-chl or ophenyl) pi perazi n- methyl ] -1H i ndol e

[ 4- (5-indolyl}piperazin-1-yl] thyI] NHEAdoRe,

[ 4- (4- met hoxyphenyl ) pi perazin-1 thyl]-1H i ndol e

[ 4-phenyl pi perazin-1-yl] nethyl]- 1H i ndol e 15

4-

[ 4

[4

(4-Cnl orophenyl ) -3, 6-di hydr o- 2H &érl di n- F‘Iill met hyl ]-1H i ndol e
- (4- B’ﬁP@FYb@-ﬁ@n-ymﬁﬁ'iobw?lﬁ‘ﬂb’hmll—pﬂ]t thif24 e Rﬁ@mmpus heterocyclic rings,

- (4- Bt AQNNRBRMIhERORHLARS rd sath 1 RvEYkdrofddtit B4RV, and data showing the

ability of the compounds to bind to dopamine D, receptors are presented in the application.

Y
- [
- [
- [
- [
- [
- [
-

20 EP patent No. 0 281 309 describes certain piperazinyl-heterocyclic compounds of the

formula

Ar N N——(CzHy)y

wherein A together with the phenyl to which it is attached form quinolyl, 2-
25 hydroxyquinolyl, benzothiazolyl, 2-aminobenzothiazolyl, benzisothiazolyl, indazolyl, 3-



4-fl uorophenyl ) pi perazin-1-yl ] nmethyl]-1H i ndol e 20
4- chl orophenyl ) pi peridin-1-yl ] methyl]-1H i ndol e

2-waldnegnenyl ) pi perazin-1-yl ] methyl]-1H indol e PCT/DK01/00547
3-chl orophenyl ) pi perazi n- 1-yl ] met,hyl ] - 1H i ndol e
2, 3-di chl or ophenyl ) pi perazi n-1- yl4] met hyl ] - 1H i ndol e
3, Hydtoxyfihdazolyle iydojiyi| pe. azand Aryis] opfidnally - Substitetkdl @apiiihyl, quinolyl,
4- br onmophenyl ) pi per azi n- L@ met h I] 1H i ndaql e

}SB%B‘H&H/‘P o%gy pgt,caypﬁbhy x},ps] ¥ %yﬂ“ e1¢9mpoygdsare said to be useful for the

a-
a-
4-
a-(
a-(
a-
4-
4-(4
4-
4 g %gé%%gﬂ%h%pl peéig%nlh n%%ch§++lﬁn§(%phy t%on ]1I|s:: ﬂrﬂ}d&é} lg via modulation of the
4-
4-
ba
4-(
4- (
4- (
4- (
4-

3- dqiahnuqﬁbreeqeb)qm 'lph)ersezutdsmﬁe ﬁlH’Djﬁfr]b«ydp]:c;]ﬂdﬁdl ﬂhd(alfe-étafbnerglc receptor (/.
t hq y azin-1-yl ] et hy 1H i ndol e

4- Mégh éﬁ%g)ﬁq Y ER SN yl ] met hyl ] - 1H i ndol e

4- et hyI phenyl )pi peridin-1-yl]methyl]-1H i ndol e

4- et hyl phenyl ) pi perazin-1-yl [ nethyl]-1H i ndol e WO 02/163-19 6

4- freedrding Henthie) piepent i iiventibny la] mestchyeirgupl bif icothpoends which are selective

Ior ra 1-yl ] methyl]-1-nmethyl -1H i ndol e
%ﬁéﬁéﬁdg %%’Pé{%ﬂe - 1-yl ] et hyl ] - 1- met hyl - 1H i ndol e

(4 Benzo[l 3] di oxol -5-yl -) pi perazin-1-yl]nmethyl]-1H indole 5 or a
pharmaceutically acceptable salt thereof. PCT/DKOL/ 00~~7 1 o In one
enbodllﬁenSullmmypféls% veptioent i on rel ates to such conpounds wherein the
indole is attached to the group R-X~, NNCHZ via the 5-position or the
6- positio e - i r
erbodi mendté PRECot BEopEsert dnpRikh 3 Ebrvife Sochiilnls W ot2 ool B o
optionall yntsgdinistts stuhedopnginy D, kétepiodt her particul ar enbodi ment, the
invention relates to a conpound as above wherein Ris a group of fornmula i
~ 1 20 wherein Ais an optionally substituted, saturated or unsaturated
het er ocycAreordingly, s RrRseRhjIvEBHeBIThtene 2of- S~ 10t Temethylsne sehsfibredindoldm N,
O and t.S may be one or nore substituents selected from
hydroglgn Iﬁgiagggﬁ“owgﬁol nitro, d-6-alkyl, C2-6-alkenyl, C2-6-al kynyl,
C3-8-cycl oal kyl, C3-8-cycl oal kyl - Cl1-6-al kyl, C1-6-al koxy, Cl-6-alkylthio,
2s hydr oxy, hydr oxy-Cl-6-al kyl trifluor on‘etdqyl trifluoronethyl sul fonyl,

Cl- 6- al kyl sul fonyl, am no, Cl-?,—a-l—lyl am no, \ a2kyl ) am no, acyl and
am nocar bonyl VO 021163.Rlix," N, L ]/

e e

[l
[[
[
[l
[l
[[
[
[l
[l
-1
[
[l
[l
[[
[
[l
[l
[[
-1

M

wherein R is aryl or heteroaryl, where said aryl and heteroaryl groups may be substituted
one or more times with a substituent selected from halogen, cyano, nitro, C.¢-alkyl, Cs.4-
20 alkenyl, Cs,¢-alkynyl, Csg-cycloalkyl, Css-cycloalkyl-C;¢-alkyl, C;_s-alkoxy, Ci¢-
alkylthio, hydroxy, hydroxy-C,.¢-alkyl trifluoromethyl, trifluoromethylsulfonyl, C;.¢-
alkylsulfonyl, amino, C.¢-alkylamino, di-(Ci-s-alkyl)amino, acyl, aminocarbonyl and a

methylene dioxy group;

25 Xis N, C or CH; provided that the dotted line indicates a bond when X is C and no bond
when X is N or CH;



7 PCT/DhA /005-17 In a particular enbodi nent of the invention, Ris
optionally substituted indolyl or phenyl substituted by a net h&/l ene di oxy

group.
rel at es

6-indolyl. The invention includes in p

i's N and g ijaideed, Ci.palkys @Q-ARM1, G, Calibii

| Ve 0lgdher particul ar anot her enbodi nent, the pr &&M

G190t i on

to such conpounds 5 wherein R iz optionally substituted 5- or
r

CO/FION

1
i nvention al so6 include conpounds erein i's C and

bond. Thelkyly erli aryldlsoalkyle |agille hivaeio Ghasliphafonyl, Xriflsocmetnydsufoaydot t ed

line is

conpounds

ar

times with substituents sel ected from hal ogen, trif

cyano,
anot hep

swhich is

Rresre indapendenily se

ticular such conpounds wherein X

_ _Eh _&h
si'fhzkeﬁ,gegzg eydMsati-¢ 18

otted line is a

no d. .15 . 1n a further enbodi nent, the invention relates to
};\}g@?oel}yrll’l%di s phenyl which is optionally substituted one or nore

| uoronet hyl, nitro,

Cl-6-al kyl, .Cl-6-allcoxy, hydroxy and a methyl ene dioxy group. In
e%‘gwi <4 l%@tﬁd feppkydsogen, belapou sranonniroe CosRYS Gxrdol vl

tiQna ubgti t ne ~or i pes with substituents
sel ected T ol P’ha?’(i(ﬁléln, )?lfi 3'63%@7@%‘@% , 3ﬁ?c%?lk&%7gﬁ6'? ﬁ?& gla?'iﬁﬁ”f‘ﬂcgébﬁ‘
- al koxy adikyltiyelr dwdroxphehgdroppngalkyt triftiorsmehyli ofrifloeorpéthylsalforaiord,;st s or
ant agoni st_ at t he dopam pe Eﬁ receptors. 25 Accordi
F

t he i nverdlkgsnlionyl, agHee,

ngly, the conpounds of

aping) dir(Crisiadiofjapunernssy! a5 apyegashesyls positive

synptonms of schi zophrenia, cognitive deficits, ADHD and dyski nesi a
resulting fromtreatnment of Parkinson's disease with L-Dopa. 30 In
parti aal afrefetded comppundsde tiod invergionravecdmpounds eeleatesfromr ed useful in the

hout i nducing

treatment_of positive synmptons of schizophrenia wt
il Blorepiamy beb 115{2“1"3\6]6127%1’&359_ Gder/ DKO1/ 008, 17 Thus, in
@ﬁH@QBdn&h?D%?@éﬁﬂﬁL&ﬂﬂﬁﬁ%FQD%B&EMides a pharnmaceutical conposition

ext r apyr

anot her

conprising at |eas

e conpound

formula I as defined above or a

phar maceut-[[¢ {#iyethoxypbenyl)mperaio-1gd nethylh 1&aindokeher eof in a therapeutically
effective

nt .and in combi natl W, th one or nore pharnaceutically
accept ablséﬁgpﬁlfluﬁpw‘élp?eﬁarz ?Ty%m'gﬁﬁv%c&efurther aspect, the present

i nventis ons-pr-@MCHRSopHRAYY) - 366-8Fhydr

IRy B-ihddls defined above or

_ -} oczmlgs)ﬂaﬁl-p? _
an acid addition salt thereof for the manutacture of a pharnmaceuti cal
pr epar at i wH4f(4rchlgiephenyhpipgrzinot-yHmethybo\/&indole.i oned di sorders. to Detail ed

Descri pti00_&4313_1{1&?%)%%@%1%@@“1%]&1::}%}?8“ ﬁé%{nfiéfaéle general fornmula I may

exist as o

ica 'er s reo su i

by the invention. 15 The term Cl-6-alkyl refers to

al kyl grosu_ﬁ4havi ng fro

20

25

30

r’q one to six .
-(4-fluorophenyl)piperazin-1-yl|methyl]-1H-indole

5-[[4-(4-chlorophenyl)piperidin-1-ylJmethyl]-1H-indole
5-[[4-(2-chlorophenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(3-chlorophenyl)piperazin-1-ylJmethyl]-1 H-indole
5-[[4-(2,3-dichlorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(3,4-dichlorophenyl)piperazin-1-ylimethyl]-1H-indole
5-[[4-(4-bromophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(4-iodophenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(4-hydroxyphenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(2-methoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(3-methoxyphenyl)piperazin-1-ylJmethyl]- 1 H-indole
5-[[4-(3,4-dimethoxyphenyl)piperazin-1-yl]methyl]-1H-indole
5-[[4-(4-methylphenyl)piperazin-1-yl)methyl}-1 H-indole
5-[[4-(4-methylphenyl)piperidin-1-yl]methyl}-1H-indole
6-[[4-(4-methylphenyl)piperazin-1-yljmethyl]-1H-indole

soners are al so enbraced
a branched or unbranched



carbon atons inclusive, such as nethyl, ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2 nethyl-2-propyl and 2-nethyl-1-propyl. Simlarly, C2-6-alkenyl
and C2- 6-wblgingi49 respectively, designate such groups havilJ/PEUMT two to
si x carbon atons, including one double Qpnd and one triple bond,

respectively, such as ethenyl, propenyl,

butenyl, ethynyl, propynyl and

butynyl . 44@- @ammhg@llgnﬂylﬁb@ﬁink_ylylp@ahgpangd@em)nocycI ic or bicyclic
car bocycl e haV|n§1three to eight Catons, such as cycl opropyl, cyclopentyl,
>4

cyclohexy?l 4ofhcC

herein, 4Lar o1 l; ar bonyl

arylcarbon$ @%?%%ﬁ%&w@ﬁ&ﬁ#%a%@éﬁgkﬂ& ]'&ﬁg%h§§%$b§¥1§lcarbonyl or a

. C3- 8- cycl Hil(h-Benzél; Hdiak&lyb-ybRpifaminh- 13ﬂ]r@¢tm1apﬁhdbllae termthioacyl is the
correspondi ng acyl group, in which the carbonyl group is replaced with a

t hi ocaPbonyl group. WO 02/ 1G3-49 PCT/ DKOL/ O0OS~7 9 The terns Cl-6-al koxy,
*C3-8-cycl o al kyl -C1-6-al kyl, Cl1-6-al kyl sul fonyl, C1-6-alkyl am no,

Cl- 6al kyl carbonyl, and the |i ke, designate such groups in which the alkyl
group i s @laphammkydutiaaldy Slepiablelsylk thenabft he C3- 8- cycl oal kyl group are as
defined above. 5 The termaryl refers to a carbocyclic aromatic group, such
as phenyl or naphthyl, in ' particular phenyl. The term heteroaryl refers

- menber ed nonocycllc rings such as 1H tetrazolyl, 3H
1,2, 3 18 akning cobpdimend, the presensinvantian erlgtes togwich compounda whiersim thelindole is

t

(0]

pphsnyyEperasarsylimetbyly | -mahyl-bH-imdden or i odo.  As used

1,3, 2- oxa&ﬂ%ﬁgaﬂdﬁlig%mg 4 10 oxathiazolyl, 1,4, 2-oxathiazolyl, 3H

, 2, 4-di oXazo

di oxazol yl , 1,4,2-d|oxazolyl, 3H I,2,3-d|thiazolyl,

3H—1 2, 4- dlthlazolyl 1,3,2-dithiazolyl, 1,4,2-dithiazolyl,

1
1,2
I, 3,
oxazol yl, isothiazolyl, thiazolyl, 1H

,2,30xadiazo|y|, 1, 2 4- oxadi azol yl 142,5Agxadiazolyl, |, 3, 4- oxadi azol yl ,
, 3-thi adi azol yl, 1,2, 4- thladlaapLyk 1, 2,\p=tlahadiazol yl,

4-thiadiazo|y|, 1H 1 2,3-triazol yl\ ;FI1,2,4triazonI, i soxazol yl,
[

zolyl, 1H pyrazolyl, 1H 15

pyrrolyl, furanyl, thienyl, 1H pentazole, 6-nmenbered nonocyclic rings such
as 1, 2, 3oyal %bﬂﬁbn oR-the, ép&nﬁﬁlmfagd 1'ﬁ}zlblc ﬁa Roula¢ M aaglﬁaﬂ 4H

, 3, 5 oxath|a2|ny 1, 4, 2oxat hi azi nyl , - oxat hi azi nyl ,

1,2,3 di oxazi nyl , 1 2, 4- di oxazi nyl , 4H 1 3 2- di oxazi nyl 4H

I

1
I,

1
I

1
1,
1
1
p

3
, 2
4,
,2
, 3
2
3,
, 2
4-
A

yrazinyl, 25 pyridazinyl, pyrinudyl
to blcycllc rings such as 3H 1, 2,
3H 1, 2, 3-benzodi t hiazolyl, 1,3,
1, 2, 3- benzoxadi azol yl, |, 2, 3-benzg
benzotri azolyl, 1, 2-benzisoxazol yl,
1, 2- befl

5

4
2-
4-
4-
4
4-
4-
0

d

X

6 o5ealdtl e e ALy pbtheydatd BGRT pdy Slel RE
di tdjptmnanybubsﬁtdxtédﬁhalyzo dithiazinyl, 2H 1,2, 3-oxadi azinyl, 2H

oxadi azi nyl, 2H 1,2, 5-oxadi azi nyl, oH 1,2,60xadiaziny|, 2H
oxadi azinyl, 2H 1,3, 5-oxadiazinyl, 2H 1,2, 3-thiadi azinyl, 2H

, 2, 4thi ag] aghiy Iparti%ula} e%lb'éaﬁ.l:en@lg@mammn ?elratés % &&@Z&% 3% 11BY¥Ye whitein R

tluadi azinyl, 2H 1,3,5t11adiazinyl, 1,2, 3-tr I nyl

t ri mzi gronp oﬂ.fo’ﬂmﬁlatrl azinyl, 2H 1, 2-oxazi nyI 2H 1, 3oxazi nyl, 2H
azinyl, 2H 1, 2-thiazinyl, 2H 1, 3-thiazinyl, 2H 1, 4-thiazinyl,
pyridyl, 2H pyranyl, 2H thiinyl and
Roxathi azolyl, 1,3, 2-benzodi oxazol yl,
gol yl, benzfurazanyl,

3 yl, 2,1, 3benzot hi adi azolyl, 1H
2, 1- benzi soxazol yl, benzoxazol yl,

zi sot hiazolyl, 2,1-benzisothiazolyl, benzothiazolyl, 1H 30

benzi m dag@biin Alﬁm E@%ahg kubsBfltdd, %athﬁam%mteiayéd,heﬂer&ﬂﬁ@ ﬁﬁé Py} 3H

2, 1benzoxat hi ol ylI,

enzodi oxol yl, 1, 3-benzodi oxol y

1, 2- benz odint#in ong IOI tviQ B@tm@mstsh]eolegi iffom N, Drmbdlsyl Theﬁﬂbﬂﬁmnmmay be one or

benzofura

1-benz

b f
2 1 benz oRu ROeRE S o ARGHR Bab gt BERCH AR Spetleny o
.02/113. 19c;9am§10@84~,yaam;1 tz?glé%laﬂkﬂyd:y 6 alkfz’lHCJsz%ﬂ&RS}Z@%@Qk?Nﬁlo 2H

3, 1-benzoxazinyl, 1H 2 enzoth|a2|n 1H 2 3benzoth|a2|n

1, 2- béﬁzoh}*ﬁla&%ﬁvﬂroxm’ias @kﬂéﬁﬂb@wnmymlﬂumtmwéfﬁz& Ri aflknrwlfomq
.3,1-b | linyl,
soqui o STurE ChXaicfatiR) GO caRShEnRE, Bk anGUiligaoi « | Gy el T

2- benzot hi opyranyl or 2H 15 benzot hi opyranyl. In a particul ar enbodi nent,
the invention relates to a conpound as above wherein Ris a group of
formula Al 1o wherein Ais an optionally substituted, saturated or

unsat urated heterocyclic ring which may contain one or two heteroatons
selected fromN, Oand S. The fornula covers for exanple such bicyclic
rings which are nentioned in the list above. The substituents on A nay be

(0]

ne



or nore substituents selected from hydrogen, hal ogen, cyano, nitro,
Cl- 6-al kyl, C2-6-al kenyl, C2-6-al kynyl, C3-8-cycl oal kyl,
C3- 8- cyclwalozgé34€l- 6- al kyl , C -6-al koxy, Cl-6-al kylthio, PETBAINEIAT
hydr oxy- Cl1- 6-al kyl trifluoronethyl, trif] uoronethylsulfonyl,
Cl- 6-al kyl sul fonyl, am no, Cl-6-al kylam‘o, di-(Cl-6-alkyl)am no, acyl and
am nocar bprypartidiler @absiiagsti ot indetion, Rfis éﬂlﬁnﬁﬂﬂﬂ%ﬂﬂx&&hdél??oﬂdﬂﬁéﬁm ion
are pharmaceutically acceptable salts formed with non-toxic acids.
Exenpl ar ysubptigitreipyor matiylens diaxy g5oup.t hose with maleic, 20 fumaric, benzoic,
ascorbic, succinic, oxalic, bis-nethylenesalicylic, rnethanesul fonic,
et hanedi sul fonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
lactic, nhldfurtheppatabulas amiter amboedintnt, tikcsresent indsitiont relates3d ewdhi compoahds ti c,
itaconic, glycaolic, parpingbenzoic, glutanm c, benzenesul fonic and
t heophyl |wg%reab%ﬂs eptipmatly subgtitufgd 3- o5 &-inddlyBhal ot heophyl Ii nes, for exanpl e
«8- br onot heophyl I i ne. Exenplary of such inorganic salts are 25 those with
hydrochl ori ¢, hydrobrom c, sulfuric, sulfam c, phosphoric and nitric acids.
The phar nBoeinventddn mohydesirt pavticilafsuti compones twherein 8F isthh asd thatdotfed dine is no
manuf act ulgq(}glti n accordance wth this invention, may be adm ni stered by any
sui tabl e e, for exanple orally in the formof tablets, capsules,
powders, syrups, etc., or parenterally in the formof solutions for
injection. For preparing such conpositions, nethods well known in the art
may 3d0beThss eampeurdls aagyordhigr toebe invieptionh wlsa doadpdeabimpaads wdessin K isu€rang, the
exci pi ent& t%rd ot her.,additives nornmally used in the art nmay be used. WO
02/ 163. | 9%% ﬁ@?/lf)?(%’f)& ‘005- 17 Conveniently, the conpounds of the invention
are adm nistered in unit dosage form containing said conmpounds in an anount
of about 0.01 to 100 ng. 5 The total daily dose is usually in the range of
about 0. 0Bhe inyewionplsamdludeseonnonnds whesping® éuCHond theddeddige éf nq hendact i ve
conpound of the invention. The conmpounds of the invention nay be prepared
as follows: to a) Reducing the am de group of a conpound of fornula Il R3
Rz (%R Xm N fGrtherNnfbodirkentyiier i@véntidn felatesR3, conthourdawtietelie Rdigtghesyll whizhais e
as previously defined. 15 b) Reductive al kylation of an am ne of the
formul a |9ptucgally sppshfdedyee OF mrey figes Wit substifuentsposelgcied - frgm | halggem v/
) wher ei - , nd. 1 te J i I ined.
20"0) Recumrelmely nitl oG AR RS reriah Gy aosy it EnRbE diofPElp
derivatives of formula V: W 02/1G3.9 12 RB\ %R R~ ~ -CHZ N
In another embodiment, the invention relates to compounds wherein R is indolyl which is
20 optionally substituted one or more times with substituents selected from halogen,

trifluoromethyl, nitro, cyano, Cj.¢-alkyl, Ci_¢—alkoxy and hydroxy.

The compounds of the invention are partial agonists or antagonist at the dopamine Dy
receptors.

25
Accordingly, the compounds of the invention are considered useful in the treatment of
psychoses, positive symptoms of schizophrenia, cognitive deficits, ADHD and dyskinesia

resulting from treatment of Parkinson’s disease with L-Dopa.

30 In particular, the compounds of the invention are considered useful in the treatment of

positive symptoms of schizophrenia without inducing extrapyramidal side effects.



(V) wherein R R, R2, R3, x and the dotted |ine are as previously defined.
PCT/ DKOL/ O0OS~7 5 The reduction according to nethod a) is preferably carried
out in arwDmeNe34dr gani ¢ sol vent such as diethyl ether or tPETREBIAODN uran in
t he presence of alane or lithiumalum nijumhydride fromO Cto reflux
tenperature. Starting conpounds of formﬁ a (Il) are generally prepared by
coupl i ng 'Diusarinadmotieer Odspéad) el prebérit! nventicn providesrH phadiabytical skipbsitied

i ndol yl carboxylic acid by standard pethods via_the carboxylic acid,

chl ori de, Compising atleash endscppqpdiqf fomaulaskan fefinadpahoyriar hpharnacentically
conbi nat i ] GOYpk.1: a St . gk cy Y, bodj i.m de.
A nes. of “Fedtable By RLLEY SRTARRLGCHE S ARoiplnich NIRRT

-pr epar ed dpyntsihativthewith bih¢ er mbrerphameddeaticullyseeepeable catriedotl dil§dnzenz. 1991, 34,
2014-2023; J.Med. Chem 1998, 41, 658-667). 3-(piperidin-4-yl)-1H indol es
and (3,56-di hydr o- 2H pyridin-4-yl)-1H i ndol es have been described in the
‘literaturg { $6heFRsplcr 480 pR%dnt ihvenlidh frEHHEL @Mis@ 5F Q' ddiiMdubd oFebMARHa Plas! S
carried out by a standard one-pot procedure, e.g. using a reductive

am nat i ondefinediboge opfanf aridnadditioh|da)t thactofifolethgdmanufictiuer ofiih phatvceutical
Starting conpounds of formula_.l~.and approprjately substituted indolyl

car boxyl i}z:relg%aggng)lrgheeﬁaﬁgpnt@g Bivﬁmeggoa’@i‘il%&ézor can be synthesised by
met hods described in the literature or in standard works such as

Houben- Wyl , Met hoden der organi schen Chem e 20 (Methods of Organic

Cheni 99 r yletaled DesmiptiorofdheInyentionyt t gart; Organi ¢ Reactions, John Wley &
Sons, Inc. New York, nanely under reaction conditions such as those which
are known and suitable for such reactions. The reduction of the double bond
accor di ngThe compo@iliscof e g@aaal &rhinld & rhar BEisk Y oftifaPlisotriess feddcTgpaaducAN at
| ow pressure (< 3 atm) in a Parr apparatus, or by using reducing agents 25
such as doemisehbisemsrs #g also Babrasediey thednyspienas produced in situ from NaBH4
in trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF),

di oxane or diethyl ether. WO 02/ 1G39 13 Experinental Section PCT/ DKO

1/ 00S.137 T tenngC ppalkylsrefioes ® albtaackadn@dinbranghddlialky! gshkp Boviag fimnabnstoasid ar e
uncorrected. 5 Analytical LC-MS data were obtai ned_on a_ PE Sciex APl 150EX
i nst r umerfreRfLiRRPE AV SHh raéfn%tgﬁlp Yk 4 PSR m A RO ﬁ@doﬁﬂz}w&é—
system T, Hth @B S R 4.6 x 30 nun with a particle size of
35 m v R e R B

wat er/acetonitrile/trifluoroacetic acid (90:10:0.05) to

wat er/ acetonitrile/trifluorpacetij.c id (1.0:90:0..03), in.4 mn at 2 [ mn
Pur 1y vedinlay SRkanyt R Coralnit ofenbsitely desigtie ey, SRR fpvingrEom

r et entpOntvid 1Bsix cifbon AfcRnsS KRNAESLEhd doubldTbdiSand Mis Sriple @ohll Are¥ficavab! aiched
by an alternating scan nethod to give nol ecul ar wei ght information. The
nol ecul aras ehenylpropenyh bytsnsl, ﬁ@bjngt progyndepd beenyb| t age (5-20V) and
fragmentation at high orifice voltage (100-200V). Preparative

LC- M5-separation was perfornmed on the sane instrunent. The LC conditions 15
(C18 col uliie 26nmx Co9-cntivatkyindezignatet iacinensdyzic @t bicydlit ciwbbeydlé hading ghaditent
el ution vvi.ta éyater/ac tonityi Ie/FrifI uoroacetic acid (80:20:0.05) to

wat er / aceP8Ri LTS SHe% 45 FYPIOREPY L CYHepentylsoxpiohsxykeici n 7 nin at 22.7
m./ mns Fraction collection was performed by split-flow M5 detection. 1H
NVR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500

i nst r unenHalpger eans B%5@0,1chldvbizbromoprBpdsker AC 250 i nstrunent. Deut er at ed
chl orof orm (99. 8%) or dinethyl sulfoxide (99.9%) were used as sol vents.
TMS was used as internal reference standard. Chenical shift values are
expr essedAk As@tBryial theSermldrg] fefdrk @\ REnIDIT, QAR IcABENA! &yleagsbnkDr

mul tiplici t}/ of NMR signal s: s=singlet, d=doubl et, t=trj pl et, g=quartet,
qui =qui nt @ 1-Chiabpriearbonyli=Gosrsydo arbpnyld oeco (biseyelopiy B -cabvitearbpayl

quartet,, =t : b i, | ngdi ng
o mcr i bR U tebh a1 E sOme P o)1 Thpu MRINE, S Ohn SRS, 2
-gel of typpldéee sdthgethictBrboRAGréid mesh ASTM was used. For ion-exchange
chromat ography (SCX, 1 g, Varian Mega Bond El ut, Chronpack cat. No. 220776)

was used. Prior use of the SCX-colums was pre-conditioned with 10%
solution of acetic acid in nmethanol (3 nL). 30




WO 02/163. 19 14 Exanples PCT/DKO 1 /O0S~7 5 1a,

5-[[4-(4-cltloropl zeityl)piperazin-1 yl]methyl] 1H indol e,

| ndol e- 5-WerBA&E3MPI c acid (1.62 g) was dissolved in dry THRPQR2BKEHNI47

Car bonyl diimdazole ( 1.62 g) was adde% and the m xture was stirred at
roomtenperature for 60 mn. 4-(4 chloraophenyl)piperazine (1.9 g) dissolved
in dry THFhg &ﬁ)mmofl Gm?x&dﬁ$ﬂcy¢loiﬂhﬁl ?p@-alkyh C&@dﬂdg’[@liﬂhﬂ ml%-aﬂ@garﬁi&lbr?ﬁ&i at
room t enpe ure for e solvent was renoved in vacuo, an 0 e
ot i noAlsplchtbons i 4 ks cesiaRater aile ETOHDD U Sba i GRPb o0 HEYnds

sodi um c m), brine ( 100 nm),
dried (Ngagggmypﬂ{dgéggégﬁlclgé}(% @g@%%ﬁtag%ﬁr\l/egi a;?gg\%l te solid (2.3 g). The
‘solid was dissolved in dry THF (40 nL) and subsequently added dropW| se to a
cool ed soJF tion of alane . in THEé repared by the careful addition ?

conc.  Sul Fiff tEhand i Qs FERe coarm@aaez EEOUPs tSHFIY 7S APy hiot aph %d}l. de
in 20 b gieilphe ipe m xture was stirred at 15 C for 2 h, quenched by the
addi ti on of water ? conc. NaOH (1/2 nL) and water (2 m.). The white
precipitate was rem)ved by filtration and the THF evaporated in vacuo to

' h tallisation f .

2 [T a- (4 She 5B RERy PR steFe IF - PemP ot RomesHioren gt A6 Py SEalTls i
175-176C, 1Arzad>mlﬁzcﬁﬂl QH—I Q@J&ddaﬁﬁonﬁ) 3HG.,76- oQﬂt:hla%Slyll‘l 1 921&«aﬂi}{azoh§1 9@;4-
found C. 69.94, H: N: NVR '( DVB (

m 4|-1|p @(a@gaygyl ziH) 2- ogath@z@lgl Mﬂ)l 2 6 dg(){aquyl 2|l|)3 2-71101(@2((1@[1,, 4 dquazaly( d

7.30, The  f.ol |

o 1o i S i Sty Aainitny) S SGERIRIONS ERRGERT P2 S °
i ~t d(il e, %ﬂdM‘iBly(l DNEEM @ pdiaZolPlo  {15-dtddiazalyQ0 1(3- oﬂk&xazoiiylSOl Q&thﬁiﬁ')a%%@% anS
éa) ;D 301 @Hntlllﬂzlﬁzolw 4152(5§h1aﬂ}4¥01|;io 183}4(t§13d@¥‘|)1|};? 1J!Hab2(3str1a;ﬂ;? dé/-1.2

T

(s 1 16l) ; pBTdPl, (filran@L) thidhyd 01 H{penta2dlk, 6611&ﬁbc£1dd 1ﬂdﬂ)dcy€l1c3@1r{gm suehl)as 1,248 (m

, 11.00 | d S—~~ | J-1H dol
V\o 0211139"%(‘@3%@@ DK ?4/“@6?5‘5‘3? IF\)/R{ ?%k%@&a%ny 2. ?fb'} #ggkﬁet at§¥11 b (W | nl—l;) ©
3.60 (s, &k&maﬁn?ﬁ 1&?3 o%az@lyVS I(1[)@3 hfﬁﬁ(azn@yl 92(4”8110%%y174951 4, Mdidddkinyl- 15

(m 2H); 7.35
5- ~4- ( 4- CﬁHdr,bﬁmxa; 11)'13 1,6,261114)1:%2@0@, ZBHfiyi EﬂﬂumeaZmyl nthﬂBa@AﬂHaZinyH i h@dt-e 1H

(N %R (1E|)NB 1%1212111)%, 4A~m3,£l_9th1a22m91§ (ml-l,zj:g-’dltﬁlazmyl{, M l,z,gzdlthlazmyl( S ZHZ |l_|)5 2-6 20

20 dithiazinyl, 2H-1,2,3-oxadiazinyl, 2H-1,2,4-oxadiazinyl, 2H-1,2,5-oxadiazinyl, 2H-1,2,6-
oxadiazinyl, 2H-1,3,4-oxadiazinyl, 2H-1,3,5-oxadiazinyl, 2H-1,2,3-thiadiazinyl, 2H-1,2,4-
thiadiazinyl, 2H-1,2,5-thiadiazinyl, 2H-1,2,6-thiadiazinyl, 2H-1,3,4-thiadiazinyl, 2H-1,3,5-
thiadiazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 2H-1,2-oxazinyl, 2H-1,3-
oxazinyl, 2H-1,4-oxazinyl, 2H-1,2-thiazinyl, 2H-1,3-thiazinyl, 2H-1,4-thiazinyl, pyrazinyl,

25 pyridazinyl, pyrimidyl, pyridyl, 2H-pyranyl, 2H-thiinyl and to 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-
benzothiadiazolyl, 1H-benzotriazolyl, 1,2-benzisoxazolyl, 2,1-benzisoxazolyl,
benzoxazolyl, 1,2-benzisothiazolyl, = 2,1-benzisothiazolyl, = benzothiazolyl, 1H-
30 benzimidazolyl, 1H-indazolyl, 3H-1,2-benzoxathiolyl, 1,3-benzoxathiolyl, 3H-2,1-
benzoxathiolyl, 3H-1,2-benzodioxolyl, 1,3-benzodioxolyl 3H-1,2-benzodithiolyl, 1,3-
benzodithiolyl, 1H-indolyl, 2H-isoindolyl, benzofuranyl, isobenzofuranyl, 1-benzothienyl,
2-benzothienyl, 1H-2,1-benzoxazinyl, 1H-2,3-benzoxazinyl, 2H-1,2-benzoxazinyl, 2H-1,3-



6.40 (s, 1 H; 7.10 (m 1 H; 7.3 0-7.40 (m 4H); 7.40-7. SO0 (m 3H); 11.
00 (s, 1 H. 1f, 6-~~4-(4-chlor~opherzyl)piperazirt-1 yl nmethyl J-1 H
irtdol e, WOO2M6HPNVR (DMS O-db) : 2. S5 (m 4H):; 3 .10 (MCTAR0/08547 60 (s,
2H); 6.40 (s, 1 H); 6.90 (d, 2H); 7.10 26’ 1H); 7.20 (d, 2H); 7.30 (m 2H);
7.45 (s, IH, 11.00 (s, IH. Ig, 6-~~4-(4-r~tethoxypl zertyl)pi perazin-|

yl Int et hybehzbkhzinyt,d A1, %dﬁht&cz(zﬁhﬁ&lﬂ-ﬁ)l-b&xz&&z(nyi 145H)2 1 Ebnﬁ@th(azlnyI}H)H 2.3-60

, 2 3.70 6, 80
EZ 1::?) lqer@gth@ﬁnyg::%}:{-l—ﬂ hngPFHJaZPHﬂ if@il %,-berfzg thiz'q} 1 ?ﬁ -1 2 %elgzothlazmyl gHg >
- ~4-(4- Fﬁ“iq{ﬁ@mﬁﬁkﬁﬁw F&x&n‘im&ﬂ' ; ta}az)ﬂ}m e&nﬂﬂézlmhﬁ ’&gﬁioﬁalﬂsh N'\{Eoﬁd%gg} d6) :

1 60 (I |
'6 40 (s q.ulhblyl 7. IEDZ{hwnzc&in)a,nyY :{zfﬂ-lrfaenﬂop@mnynH)l,H 2 baaﬁzc(tmopgranm d@rl. 280~ ( s,
% ~4- CTtIonophertyI) pi per~azirt-1 ylnethyl J-1-ntethyl-1 H
|rtdo|é fHRﬁw 2.55 (m 4H); 3.10 (m 4H): 3.60 (s, 2H: 3.70
(s, 3H), 6.40 (s, 1H) 690(d 2H); 7.10 (d, 1 H; 7.20 (d, 2H); 7.30 (m
2H); 7. 451d & paitictdar embbddiniiht,(the idvelion 28atds o a Gomporit s bleyvephieyih)R is a
pi peoi di n-1 yI ntetltyl J-1 Hirtdole 1H NVR (DVBO-d6): 1.60 (m 2H) 1.70
(m 2H), gogpoffgmply: 2.95 (m 2H); 3.S0 (s, 2H), 6.40 (s, 1 H; 6.95 (d,
1H, 7.1 0(m 2H); 7.3 0-7.40 (m 4H); 7.45 (m 1 H; 11.00 (s, 1 H. 1
k, S-~4-(4-Chloropltenyl)-piperazin-1-ylrnethyl J-1-rttet)Tyl-I H iradole,
301 HNW(DVWS Od~) : 2.5 S ( O(m 4H; 3 . 60 (s, 2H); 3
.70 (s, 3 H, 6.40 (s, 1 H; 6.99—|ed, 2.10 (d, 1 H; 7.20 (d, 2H); 7.3
O(m 1H; 740 (m 1 H, 7.50 AN, A11.00 {s, 1H. 11,
5-~4-(4-Chlor-oplaertyl)-pipenidirt-I-ylntethyl J-1 Hirtdole, WO 02/ 1639
16 PCTI DKOL/ 005~7 1H NVR (DMSO-d~): 2.S5 (m 4H); 3.10 (m 4H); 3.60 (s,
2H) ;  61040whsreinl)is arfotbnally sedituted, Zbﬁtufadad o'kdd)sahuﬁteﬁ&ddﬂocy%h& ring which 08y 1
H,; 7.40 (m 1 H, 7.50 (s, 1H 11. 00 (s, :g The foll ow n? corrpounds
may al so eAEREPa PRV ukeerOEONS S ciet dromnbeRiangd s, Ehegormula cgvers for example
qu0|~oph l.
S [[4-( 4 3f)l C}QLE ﬁ?%gﬂ%’hﬂéﬁﬂq&{ﬁd jX }[%r]lglspjlﬁ({l\zrﬁdﬂllegsqbst1tuents on A may be one
4-(2- GﬁhOfmbﬁhuéﬁt@sqi&tatﬁﬁm]hyﬁidgﬂﬁ,tﬂa}dghn,]djanmdmﬂr@ Cl s-alkyl, Cz.ﬁ-alken}d,

(5 LRl b tdiod 1 e

4-

b ORI RSy i S cahrtony.
4

4

4

- (4- 'amdlmp ﬁfeﬁrylkylnnpaoam(& 4-alkly)amiroy byl skt amitwicarbonyl.
- (4- hydr oxyphenyl ) pi perazin-1-yl ] methyl]-1H i ndol e 15

- (2- BRL NOXYRREN! hRL BEL %chzorr]np]o_u}ﬂlg OELDY Jentibh ia&dﬂa%aceutically acceptable

salts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,

5

S-[1
5-[1
5-[1
S-[1
S-[1[
5-[1
5-[1
5-[1

20 fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of such inorganic salts are

25 those with hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

The pharmaceutical compositions of this invention, or those which are manufactured in
accordance with this invention, may be administered by any suitable route, for example
orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of
solutions for injection. For preparing such compositions, methods well known in the art may
30 be used, and any pharmaceutically acceptable carriers, diluents, excipients or other additives

normally used in the art may be used.



4- ( 3- met hoxyphenyl ) pi perazi n-1-yl ] met hyl ] -1H i ndol e

4- (3, 4- di nmet hoxyphenyl ) pi perazin-1-yl]nethyl]-1H i ndol e

4- (4WROHYi3pheny| ) pi perazin-1-yl Jmethyl ]-1H i ndol e  PCT/DKO01/00547
4- (4- et hyl phenyl ) pi peridin-1-yl ] mefhyl]-1H indol e 20

4- (4- et hyl phenyl ) pi perazi n-1-yl ] rret]hyl ]-1H i ndol e

4- (4- met hyl phenyl ) pi peridin-1-yl ] methyl]-1H i ndol e 5-[

4- Chl heny! ) pi i n-1- thyl1-1-methyl-1 H.indol
o (o CHVBRERHh o) B BEpuR ot 5 Hertin 0% aegieted i A dosage form
5- [ [ (4- Begwppiiding bl @¥RipoRndslin kR aR8uAZrabduty).d In@tioplmhg 1H i ndol e 25

Phar macol ogi cal "Testing 30 The conpounds of the invention were tested in
-wel | -recogni sed and reliable tests. The tests were as follows: Inhibition

of bi ndi of . [,3HL,YM 09151-2 t Q .2 receptors 2/ 1639, 17 )

ey Do) oA H8e 2By Sp e Fmef 57 APEH 095 AR0Tnbr k258 miafer e

‘[ 3H YM 0945kt 6.1 46 50 engdd thé actiRafpbasd Of the iehtisl. oned dopam ne D4. 2
receptors expressed in CHO-cells is determned in vitro. The nmethod is

nodi fied fromNEN Life Science Products, Inc., technical data certificate 5
PC2533-1 6 LR f4+.00. . | adi . perone to D2 receptors
The corrpgﬁ]%dcson{v%?g&)%éefs@gl v%n{lﬁ??legggk{k%?‘%haa%%}ﬂrﬂ y for the dopam ne D2
receptor by 10 determining their ability to inhibit the binding of

[ 3H] Spi perone to D2 receptors by the rrethgd g ttel et al. J.

Neu~~d€l z8m 1®edicingthe awids growp plmeampoupd ph ,mlt“#ent est results are shown:
Recept or DZ- Receptor 1C50 (nM D4-receptor 1C50 (nM1 al7007. 51 b1000< 50/

891 ¢>1000025| d940311 e1901. 41f >| 00001 g>100009. 1 15 The tested conpounds were
found potently to inhibit the binding of tRtjated YM Q9151-2 to dopam ne
D4 receptors. The conpounds weye alNso testﬁ%\‘ i onal assay
described by Gazi et al. ign B¢~ ,J.%\a-p , 128, 613-629. In
this test, the conpounds Weremto be parti agghi sts or antagoni sts
at the dopam ne D4 receptors. onpounds e fo&d to have no
substantial or only weak affinity for the dopam ne  recept &M 25 w
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wherein R, R!, R%, R®, X and the dotted line are as previously defined.

15 b) Reductive alkylation of an amine of the formula IIT with an aldehyde of formula IV

R3
R—X NH ,(Ici, :(\ o \/>R
__/ " P~
iy \R1 )

wherein R, R, Rz, R} ,» X and the dotted line are as previously defined.

20 ¢) Reducing the double bond in the tetrahydropyridinyl ring in derivatives of formula V:



Thus, the conpounds of the invention are considered useful in the treatnent
of psychoses, positive and negative synptons of schizophrenia, cognitive
di sor der swoADH34and dyskinesia resulting fromtreat nent offCRAPHAIA8HT" s

di sease with L-Dopa. 5 hi particular, the conmpounds of the invention are
consi dered useful in the treatnent of pé%itive and negative synptons of
schi zophreni a wi t hout inducing extrapyram dal side affects. Fornul ation
Exanpl es to The pharnmaceutical fornmusations of the invention may be
prepared by conventiona ods in 8 ORkz exanpl e: Tabl ets may be
prepared by m xingg ctiv Nlﬂggz h//rdlnary 15 adj uvants and/ or
i re in a conventional

of adjuv 'g

tabl etti ng machi ne. Exa iluents conprise: corn
starch, potato starch, tal cum nagnesium steanate, gegipatine, |actose, guns,
and the i ke. Any other adj uvants or addltlve§2usually used for such

‘pur poses such as col ourings, flavourings, preservatives etc. may be used
provided that they are conpatible with the active ingredients. 20 Sol utions
for |nject ons g ed by djssolving the active ingredient and
possi bl e ‘é{ ]gg %1 g;{; d%F PM@m%ﬁ%pwwumdéﬁmdon preferably
sterile water, adjusting the solution to the desired volune, sterilising
the solution and filli ng it in suitable anmpules or vials. Any suitable

addi ti Ve Elonrednttiomad¢doyding del miethodhe iaprefcralylybmm'tdﬂeld,insancihelms)rganid srilVgnt
agents, preservatjves, antioxi,d et c Typi cal exa s of recl

for the f¥F a‘?ie{.l}‘rﬁc?‘fhel‘ 1 & Wﬁf iﬁ‘??“alpeﬂlﬁsprfst% F‘b .alapeyo Jé ‘E’Esa%ﬁlﬂ n| ng
5.0 rrg of S)ﬂirﬂ@fﬂiﬁﬂfm°@fto FeTRIx| tBYFEthiugs) Sfﬁ-hﬁg'h&hgémﬁﬁ, otfff@nﬁm@mi)%eoen&@rfpound
| a or 30 Lactose 60 ng Maize starch ny Fydroxypropylcellu ose
2.4 mg M prepuey by sopplieg ek yhissof fmmlarﬁﬂ) m!b opippeprintely Sulttivyedindolylose

Sodi T A t Tabl et

cont ai ni reoirdoRPoL SERRRA HRRAF Tbe Bk Rl el it e hr B
base: GonpmeRide bBcRbotie.a2id3eh sshBindh Withe WBhpihgsleagcah@h s 'E%ldﬁs)éﬂbﬁéb@ﬂl S
nmgM crocrystal line cellul osel4. 4@53C}oscarnellose Sodi um Type Al.8

ngMagnesi ¢abediaidat Amings ofdamuly Gl ape either @nmmﬁglqibravml¢h1¢ br eanebapropareid | a
| b25
20t hy (Y e A BPENAOAN G ROV Rkl CIRE 130 FOY IOELNEE M. e
ngSacclh?r Jl99t&$ @di 668—6!67)@2—@&&&111&4&) m{gmcﬁﬂd:maTdS) 163, Sahgygﬁp-e?bpm;luﬁggﬂ%ém-ng
i 0 cetic Aci
ﬁSrSa?c har {Pf° 63? r‘ljﬁﬁc\fﬁ’tﬂg% © 1tematﬁge Pe“/@g i%@ggb 20 Patent O ains
PCT/ DK® 1tQ0Rdddtiok acéoﬂfméé metﬁod/%;s zafﬁ%H Biﬁ! lgf'? stahidRd bﬁéi?@tcbrb&:ﬁﬁfey L.

derivative of fornula mherelﬁ Ris
aryl or hetieg aaductivevmsinatiompianingd oﬁjﬁorm'elaéﬂl)am;llal@mqs oﬁﬁgrm@ d¥hsti t ut ed

o0 2 oSl 3 RS G P55 AR cbRDR: o801

C3- 8- cycl galelthidr-dohufiere]d m{;layalﬁbiéio@ah@w ynthesidea bl \hdthods debotibe@ Xy the
hydr oxy- Cl- 6-al kyl, trifl uoronethyl trlfluororretrgélsulfon yl, Cl-6 1o

al kyl sul f biggature é?Fn“h gfandard Mfoalfswplaﬁs Heubear Weyl Methadep dyrerepischss {hemie
am nocgr bﬁ\@é(ﬁlom @rg@ﬁfcr&ﬂeﬂﬂﬁrﬁ! Q&rgGftiiéthe-Verlag, Stuttgart; Organic Reactions, John

Wiley & Sons, Inc. New York, namely under reaction conditions such as those which are

known and suitable for such reactions.

The reduction of the double bond according to method c) is generally performed by catalytic

hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing agents
25 such as diborane or hydroboric derivatives as produced in situ from NaBH,; in

trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or diethyl ether.



Xis N Cor CH provided that the dotted Iine indicates a bond when Xis C
and no bond when X is Nor CH 15 Rl is hydrogen, Cl-6-alkyl, C2-6-al kenyl,
C2- 6- al kywiQl0o2/1€339 8- cycl oal kyl , C3-8-cycl oal kyl - C1- 6al kyl , P&A{RK01/00547
aryl-Cl-6-allyl, acyl, thioacyl, Cl-6- a13!<yl sul f onyl ,

trifluoronethylsul fonyl or arylsul fonyl;”and 20 R2 and R3 are independently
sel ected from hydrogen, hal ogen, cyano, nitro, Cl-6-alkyl, C2-6al kenyl,

C2- 6-al kynyl, C3-8-cycl oal kyl, C3-8-cycl oal kyl - C1-6-al kyl, Cl-6-al koxy,

C1- 6al kylExpeyimentdl Sestionhydr oxy- C1- 6-al kyl trifl uorornethyl,

tri fl uor onet hyl sul fonyl, C1-6al kyl sul fonyl, am no, Cl-6-alkyl ai ni no,

I - (Cl1-6-al kyl )am no, acyl and am nocarbonyl; 25 or a pharnaceutically
accept abl eBbpoidie werf detetmided B SMIEQD Ib_)ﬁ&iatﬁ@aﬁ‘d b Mindorredf@r ei n t he
indole is attached to the group WO 02/ 1G39 PCT/ DKOL/ O0S~7 21 R-X~I N-CHz
via thé sApadytical b&-MIS @aﬁ@wsw@ﬁqumn »PE Seiexi MISOEX instpunent egigped with

‘optt onal 1y etiR Erect S SHRRGPEEE AT AT Rt dne ISR el Cage 1.

wher ei N Rohfm@ 4@ 080 nih wWith Iptriclé sitd 6f B.5Mnk) w&ealﬁteﬁﬁgradaaﬁlelmloﬁwbmi i tuted,
saturated or unsaturated heterocyclic ri ng) whi ch may contain one or two

het er oat dﬁ%te@@qeéun@éle/trrfbwmcet@ aond(%6: 10190 toweéeré@ﬁ@nunb/taﬂu@pmqﬁlg acel cl ai m

4 wher ei  alns na St. ind sub

ot iyl oncL 0By Otk Rmeat 23R Pl WaS ekimiRba BY SRS B Gg. 5
is N 135 (254 hh8. rwwmdn@mrMIm@e&pregdealummnes wher ei n X is Cand the
dotted lure is bond. 8. The conpound accordi ng to clains 1-2, wherein X

is CH ancM@ﬁespe@irat ware qhﬁ@n%bsh%p Atepepting gean mytha &alﬁwwéeca@wfewﬁg to claim

3, wherei (Yo" tinmes

w th subsHrnEsPE BB i Kr b np BBk 3t RS SRV BE IR

Cl- 6-al kyﬂragnﬁéhta&t(mldthxghoriﬁdémkygee(ndoaowy hyl ene di oxy group. ' 25 10. The

conmpound according to claim4, wherein the group .Ris optjo I ...

Subot 1 t Ut PR R CINS SepaTAtaH i hpremed P AT Wﬁ ﬁé}%@w

trifl ) I Y., WO

021 1635, 2578 Potuppf28 K0 MR o bk fred %%?fé R R e
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.
'"H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
20 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
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
25 triplets, m=multiplet. NMR signals corresponding to acidic protons are generally omitted.
For column chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used.
For ion-exchange chromatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack cat.
No. 220776) was used. Prior use of the SCX-columns was pre-conditioned with 10%
solution of acetic acid in methanol (3 mL).

30



- (4-chl orophenyl ) pi perazi n-1-yl ] nethyi]-1H i ndol e

-(5-indol yl)piperazin-1-yl]methyl]-1H indole, 5

- (4-Werds3#phenyl ) pi perazi n-1-yl ] nethyl ]-1H i ndol e = PCT/DK01/00547
- phenyl pi perazi n-1-yl ] methyl ] -1H i ndol e

(4- Chl or ophenyl ) - 3, 6- di hydr o- 2H py#4 di n-1-yl i net hyl ] - 1H i ndol e
- (4-chl orophenyl ) pi perazi n-1-yl ] nmet hyl ] -1H i ndol e,

- (4- et hoxyphenyl ) pi perazin-1-yl]methyl]-1H i ndole to

-{4-f 1l uorophenyl) pi perazin-1-yl ] nethyl]-1H i ndol e

(4 hI gphenyl)plperldln 1-yl ] methyl]-11~ indol e

-(2- c phenyl)plpera2|n 1-yl]Jmethyl]-1H i ndol e

-(3- chlorophenyl)plpera2|n 1-yl']methyl]-1H indole 15
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30
1¢, 5-/[4-(4-methoxyphenyl)piperazin-1-yl[methyl]-1H-indole

"H NMR (DMSO-dg): 2.60 (m, 4H); 3.10 (m, 4H); 3.60 (s, 2E); 3.70 (s, 3H); 6.40 (s, 1H);
6.80 (d, 2H); 6.90 (m, 2H), 6.95 (d, 1H); 7.30 (m, 2H); 7.45 (m, 1H), 11.00 (s, 1H).

35 1d, 5-/[4-phenylpiperazin-1-yljmethyl]-1H-indole
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30 'H NMR (DMSO-d): 2.55 (m, 4H); 3.10 (m, 4H); 3.60 (s, 2H); 3.70 (s, 3H), 6.40 (s, LH);
6.90 (d, 2H); 7.10 (d, 1H); 7.20 (d, 2H); 7.30 (m, 1H); 7.40 (m, 1H), 7.50 (s, 1H), 11.00 (s,
1H).

11, 5-/4-(4-Chlorophenyl)-piperidin-1-yimethyl]-1H-indole,
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5-[[4-(3,4-dichlorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(4-bromophenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(4-iodophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(4-hydroxyphenyl)piperazin-1-ylJmethyl]-1 H-indole
15 5-[[4-(2-methoxyphenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(3-methoxyphenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(3,4-dimethoxyphenyl)piperazin-1-yllmethyl]-1H-indole
5-[[4-(4-methylphenyl)piperazin-1-yl]methyl]-1H-indole
5-[[4-(4-methylphenyl)piperidin-1-yl]methyl]-1H-indole
20  6-[[4-(4-methylphenyl)piperazin-1-yllmethyl]-1H-indole
6-[[4-(4-methylphenyl)piperidin-1-yl]lmethyl]-1 H-indole
5-[[4-(4-Chlorophenyl)piperazin-1-ylJmethyl]-1-methyl-1 A-indole
6-[[4-(4-Chlorophenyl)piperazin-1-yljmethyl]-1-methyl-1H-indole
5-[[(4-Benzo[1,3]dioxol-5-yl-)piperazin-1-ylJmethyl]-1H-indole
25

Pharmacological Testing

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

were as follows:

Inhibition of binding of ["H]YM-09151-2 to D4 receptors
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Inhibition of the binding of PH]Spiperone to D; receptors
The compounds were tested with respect to affinity for the dopamine D, receptor by
10 determining their ability to inhibit the binding of [*H]Spiperone to D, receptors by the

method of Hyttel et al. J. Neurochem. 1985, 44, 1615.

In table 1 below, the test results are shown:

Receptor D,-Receptor IC50 (nM) Dy4-receptor IC50 (nM)

1a 1700 7.5

1b 1000 < 50/ 89

1c >10000 25

1d 940 31

le 190 1.4

if >10000

1g >10000 9.1

15
The tested compounds were found potently to inhibit the binding of tritiated YM-09151-2 to

dopamine D4 receptors.

The compounds were also tested in a functional assay described by Gazi et al. in Br. J.
20 Pharmacol. 1999, 128, 613-629. In this test, the compounds were shown to be partial

agonists or antagonists at the dopamine Dy receptors.

The compounds were found to have no substantial or only weak affinity for the dopamine
D; receptor.

25
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Formulation Examples
10
The pharmaceutical formulations of the invention may be prepared by conventional

methods in the art.

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

15 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
additives usually used for such purposes such as colourings, flavourings, preservatives etc.
may be used provided that they are compatible with the active ingredients.

20 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 the desired volume, sterilising the solution and filling it in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,
preservatives, antioxidants, etc.

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

1) Tablets containing 5.0 mg of a compound of the invention calculated as the free
base:
Compound 1a or 1b 5.0 mg
30 Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg

Microcrystalline cellulose 19.2 mg
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10 Povidone 1.8 mg
Microcrystalline cellulose 14.4mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg
15 3) Syrup containing per millilitre:
Compound 1a or 1b 25mg
Sorbitol 500 mg
Hydroxypropylcellulose 15mg
Glycerol 50 mg
20 Methyl-paraben I mg
Propyl-paraben 0.1 mg
Ethanol 0.005 ml
Flavour 0.05 mg
Saccharin sodium 0.5 mg
25 Water ad 1 ml
4) Solution for injection containing per millilitre:
Compound 1a or 1b 0.5 mg
Sorbitol 5.1mg
30 Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1ml
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wherein R is aryl or heteroaryl, where said aryl or heteroaryl group may be substituted one
or more times with a substituent selected from halogen, cyano, nitro, Ci¢-alkyl, Cs¢-
alkenyl, Cys-alkynyl, Csg-cycloalkyl, Csg-cycloalkyl-Cis-alkyl, Ci-¢-alkoxy, Cie-
alkylthio, hydroxy, hydroxy-C;s-alkyl, trifluoromethyl, trifluoromethylsulfonyl, Ci.¢-
10 alkylsulfonyl, amino, C,¢-alkylamino, di-(Ci.¢-alkyl)amino, acyl, aminocarbonyl and a

methylene dioxy group;

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

15
R! is hydrogen, Cs-alkyl, Ca.¢-alkenyl, Cy.¢-alkynyl, Cs.g-cycloalkyl, Cs.g-cycloalkyl-C.¢-
alkyl, aryl, aryl-C,¢-alkyl, acyl, thioacyl, Ci.s-alkylsulfonyl, trifluoromethylsulfonyl or
arylsulfonyl; and

20 R?and R? are independently selected from hydrogen, halogen, cyano, nitro, Ci.¢-alkyl, Cs6-
alkenyl, Cys-alkynyl, Cjsg-cycloalkyl, Css-cycloalkyl-Ci¢-alkyl, Ci_g-alkoxy, Ci.¢-
alkylthio, hydroxy, hydroxy-Cie-alkyl trifluoromethyl, trifluoromethylsulfonyl, C,.¢-
alkylsulfonyl, amino, Cy.¢-alkylamino, di-(C,.¢-alkyl)amino, acyl and aminocarbonyl;

25 or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein the indole is attached to the group
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via the 5-position or the 6-position of the indole, in particular the 5-position.

3. The compound according to claims 1-2, wherein R is optionally substituted phenyl.
5
4. The compound according to claims 1-2, wherein R is a group of formula
S
]
P
wherein A is an optionally substituted, saturated or unsaturated heterocyclic ring which may
contain one or two heteroatoms selected from N, O and S.
10
5. The compound according to claim 4 wherein R is optionally substitute indolyl or
phenyl substituted by a methylene dioxy group.
6. The compound according to claims 1-2, wherein X 1s N.
15
7. The compound according to claims 1-2, wherein X is C and the dotted line is a bond.
8. The compound according to claims 1-2, wherein X is CH and the dotted line is no
bond.
20
9. The compound according to claim 3, wherein the phenyl group R is optionally

substituted one or more times with substituents selected from halogen, trifluoromethyl, nitro,

cyano, Ci.¢-alkyl, Ci.¢ -alkoxy, hydroxy and a methylene dioxy group.

25 10.  The compound according to claim 4, wherein the group R is optionally
substituted one or more times with substituents selected from halogen, trifluoromethyl, nitro,

cyano, Cy_¢-alkyl, Ci¢—alkoxy and hydroxy.
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5-[[4~(5-indolyl)piperazin-1-ylJmethyl}-1H-indole,

5  5-[[4-(4-methoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-phenylpiperazin-1-yljmethyl]-1H-indole
5-[4~(4-Chlorophenyl)-3,6-dihydro-2 H-pyridin-1-yhnethyl]-1H-indole
6-[[4-(4-chlorophenyl)piperazin-1-ylJmethyl]-1H-indole,
6-[[4-(4-methoxyphenyl)piperazin-1-yljmethyl]-1H-indole

10
5-[[4-(4-fluorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4~(4-chlorophenyl)piperidin-1-ylJmethyl}-1H-indole
5-[[4-(2-chlorophenyl)piperazin-1-yljmethyl}-1 H-indole
5-[[4-(3-chlorophenyl)piperazin-1-yljmethyl]-1H-indole

15 5-[[4-(2,3-dichlorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(3,4-dichlorophenyl)piperazin-1-ylJmethyl]-1 A-indole
5-[[4-(4-bromophenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4~(4-iodophenyl)piperazin-1-yl]methyl]-1H-indole
5-[[4-(4-hydroxyphenyl)piperazin-1-ylimethyl]-1H-indole

20  5-[[4-(2-methoxyphenyl)piperazin-1-yljmethyl}-1H-indole
5-[[4-(3-methoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(3,4-dimethoxyphenyl)piperazin-1-yljmethyl}-1H-indole
5-[[4-(4-methylphenyl)piperazin-1-yl]methyl}-1H-indole
5-[[4-(4-methylphenyl)piperidin-1-ylJmethyl]-1H-indole

25  6-[[4-(4-methylphenyl)piperazin-1-yljmethyl]-1H-indole
6-[[4-(4-methylphenyl)piperidin-1-yljmethyl]- 1 H-indole
5-[[4-(4-Chlorophenyl)piperazin-1-yl}methyl]-1-methyl-1H-indole
6-[[4-(4-Chlorophenyl)piperazin-1-yljmethyl]-1-methyl-1H-indole
5-[[(4-Benzo[1,3]dioxol-5-yl-)piperazin-1-yljmethyl]-1 H-indole

30

or a pharmaceutically acceptable salt thereof.
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