WO 02/ 00645 PCT/ DKO1/ 00407 | NDOLE DERI VATES USEFUL FOR THE TREATMENT OF
CNS DI SORDERS Field of the Invention 5 The present invention relates to a
novel cl ag® @fooé43dol e derivatives having affinity for the pcdopRdtioos7D4
receptor. The conpounds are therefore useful in the treatnment of certain

sychi ' ' ' ' ' r psychoses. The
go?lrpouﬁlgébﬁfzygﬁﬁgve %ﬁﬁ%&ﬁﬁg%@éT@ﬁ%gﬁ¢@§Pﬁngﬁo Background of the
| nventi on Dopami ne D4 receptors belong to the dopanm ne D2 subfam |y of
receptors, which is considered to be responsible for the antipsychotic

ef fect of The side effects of neuroleptic drugs, which
prinariIngﬁgéfhﬁﬁékgﬁhF¥ect via antagoni sm of D2 receptors, are 15 known
to be due to D2 receptor antagonismin the striatal regions of the brain.
However , dopanlne D4 receptors are prlnarll | ocated in areas of the brain

ot her £ haRhePieset ipfention ket torgovakbglass of inge Chriéfativesma@mcaé@mﬁyq@r e
receptor %ja@ﬁ?ﬁg%ﬁ% !%r the%Hpgﬁ%ch% ﬁl%l‘efm% va,gﬁlﬁfn & ]iLI‘F ﬁf Ie%télglf inity

illustrate | psycho ozap exer

for D4 t hpsycmmoeampteurcﬂo@a dlsbﬁiei‘saﬁkpaii’@ctﬁaﬁ;fs?ﬂyfsmaboﬁpdlﬁld@fafsﬁ(htaﬁe (Van
Tol et al 1991, 350, 610; Hadl ey Medicinal Research Revi ews

re 2
1996, 16, a@éﬁyg he A EadResPiotkp.  pin. Ther. Patents 1998, 8, 383-393). A
nunber of D4 Ilgands whi ch were postul ated to be selective D4 receptor
ant agoni sts (L- 745,879 and U 101958), have been shown to posses
ant i psychBackgrpone of tled Invbtiebach et 25 al . Psychophar nacol ogy 1998 135,
194-200). However, recently it has been reported that these conpounds are
parti aI D4 receptor agonists in various in vitro efficacy assays (Gazi et

R I recebBISbeldBd o tﬁggo%?@in@w & hil§lof %cegt%‘is whichhgar macol .

1999 128 13- 620). Furthernore, it was shown t zapi ne, whlch is an
ef fecti veccamdemlytg tb@trc&ponmbleafor the hmnsydmtla@ﬁﬂcis;tfsne@.@qmcetﬂals1deBrffect1: of

Ph | 8 620
bar 1 ol o e 478 oRiPLPE R e 0 ST e s beE T et
agai nst pexshoease dudkd PR1E8Rp1D afeddld i §848+¥atal regions of the brain. However,

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

20 1991, 350, 610; Hadley Medicinal Research Reviews 1996, 16, 507-526 and Sanner Exp.
Opin. Ther. Patents 1998, 8, 383-393).

A number of D4 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
25  al. Psychopharmacology 1998 135, 194-200). However, recently it has been reported that
these compounds are partial D, receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthermore, it was shown that clozapine, which is an effective antipsychotic, is a
silent antagonists (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).
30 ‘
Consequently, Dy ligands, which are partial D, receptor agonists or antagonists, may have

beneficial effects against psychoses.



2 Dopam ne D4 antagonists may al so be useful for the treatnent of cognitive
deficits (Jentsch et al. Psychopharmacol ogy 1999, 142, 78-84).

Fur t her nowe 02@8¥és@ence for a genetic associ ati on between t heT/pkiveidy y
inattentive" subtype 5 of attention deficit hyperactivity disorder and a

t andem dupl i cati on pol ynorphismin the Zene encodi ng the dopani ne D4
receptor has been published (McCracken et al. Mdl. Psychiat. 2000, 5,

531- 536) . Dypamging Do antagoningincat Ao e sefilt firehovereatmichieo frbopgaitiiva def¥itsr(@aeghor

and attenti deficit hyper VI i,order and ligands affecting this
recept or %&\3%&0{?@?{{?“@%@3» %%ag'ﬁg}]t of this particular disorder 10
Various effects are known with respect to conpounds, which are |igands at

the different serotonin receptor subtypes. As regards the 5-HT2A receptor,
whi ch wasFitheyingtes eyiderdesior e genetis associdienDepfinrthe Ypinarilytihgtehtvd"cmbhype

effects h n rted, e..0.5. 15 Antidepressi,ve.ef.fect.and j.nprovenent
o et S PR REN ePRR b Bno By, isSRed AOBRRRS S E BouRahi P B!
reducti ongek éh@dinggeel &@aﬁﬁﬁ@mrch@%toﬁ Gk 2RBM RBlisheaNMOC a8 8PYIL apfogal
side effects_caused by treatnent with classical neuroleptics in

schi zophr8#ickiah Z008n.231¢336)-ders cleprlyt ingipatps aﬂw&ﬁ%@myh?_gg%a,rnim??wwptﬂr.
5), 33). 3 .sel i . ; i Ci :
The or opr A REiER b8 By B on M BAP S LRGN rbosifor i o' "

Current tfoenidstréamessfatiic paiodlat digaideent "; PIB Publications Ltd.; May 1991)

and in the treatnent of anxiety (Col part et al. Psychopharnmacol ogy 1985,
86, 308-305 and Perregaard et al. Current Opinion in Therapeutic Patents

1993, 1, @%@s@%ects%?@%éﬁlg&/ %tg?éspggl{g'ﬁgr?iﬁ&mg,' WL altenf'gcagflé_g:c%hé GERPLR"

subtype i n aggressive ennotr e, atypi

ser ot oni nsedatpami raeepdortsaiypess tAsmegerdd thp 5i1EF, shaveptdr; WhRhrvesepévasusly referred

ant agoni sti c ef in addjtion to their dopam ne bl ocki ng properties and
have beentoraéﬁlg? %3‘3‘5 IPEP %s@ségﬂ%wgﬁﬂgﬁ? bay Snﬁ%lﬁqﬁt\?&’d’u%‘: (Connor et al.
Exp. Opin. Ther. Patents. 1998, 8(4), 350-351). 30 Recently, evidence has
al so accunul ated which support the rational for selective 5-HT2A

ant agdai shstidepressivgsficeipad impofvementef theslpesiualite(MserpttatsDof. Pey dessi s

(Leysen ei98’§|, 1 8,Viq9 ,%4381%%151 o?%gn%légt%\{eos%%%ms of schizophrenia and of extrapyramidal
side effects caused by treatment with classical neuroleptics in schizophrenic patients
(Gelders British J. Psychiatry 1989, 155 (suppl. 5), 33). Furthermore, selective 5-HT4
antagonists could be effective in the prophylaxis and treatment of migraine (Scrip Report;
20 "Migraine — Current trends in research and treatment"; PJB Publications Ltd.; May 1991)
and in the treatment of anxiety (Colpart et al. Psychopharmacology 1985, 86, 303-305 and
Perregaard et al. Current Opinion in Therapeutic Patents 1993, 1, 101-128).

Some clinical studies implicate the 5-HT, receptor subtype in aggressive behaviour.

25  Furthermore, atypical serotonin-dopamine antagonist neuroleptics have 5-HT, receptor
antagonistic effect in addition to their dopamine blocking properties and have been reported
to possess anti-aggressive behaviour (Connor et al. Exp. Opin. Ther. Patents. 1998, 8(4),
350-351).

30 Recently, evidence has also accumulated which support the rational for selective 5-HTa

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



3 Current Pharmaceutical Design 1997, 3, 367-390 and Carl sson Current
Opinion in CPNS |nvestigational Drugs 2000, 2(1), 22-24). Accordingly,

dopam ne W m@ee@t or |igands are potential drugs for the tpaakRMo40f
schi zophreni a and ot her psychoses and conpounds wi th conbi ned effects at

dopamine D4 5 and 5-HT2A receptors nay:%ave the further benefit of

i nproved effect on positive and negative synptonms in schizophrenia,

i ncl udi ngCaegricBmrpacartabRssisn ;/9%78 ApaIrad0 abdiralssoreCoaent Qznids in EPAISed t o
t he conpo - of . ' ' 2, known from WO 98/ 28293. The i ndane and
dihydroingggg%%%?%ggkhgég&@k2§pg%gakherein have the general fornula 10 R5

~R4 A 'Y RscorBiagiy)dopdriind D,Secpior ligahds adrgoténtizs deigl fOURe GoiRleat 4 an
i ndane or a.di hydroindole and the other substituents are as defined in the

appl i cat i ¥Hizophieps ayg otker pychiopeszpd rempowgdsydiy gumanedsifersoas dopanine 48/ 37893
d WO595/ 1416 ' ' j | i gands
et U *as "Aht Fiizy SpRploRs fof RARAHD Al bRRPEr tn B CARBII Bou il
i nvent i onpedative sanptetisah yciagphiendd, iiﬂgﬂlt&i‘ng)depaessitvgfah%ibwdé@isgg@wnﬁfl inone in
d the. m| ecul e. Ho er, these coppounds do not contain an
i ndol e agﬁpnaég%"ﬁ%ﬁtﬁ%ags a2 1 ‘é%mu_nfimgﬁﬁ Patentiamarecaapa s WP wo
o3/ 16073 04/952)% 918 Mcinb Sy AHFARMHIBRA bt fes Aclotbd HorBhn Inv bl JeRGEP! OF s-

Summary of the Invention 25 The object of the present 1nventi Is to
provi de ctmpolnnds, which are partial agonists or antagonists at the
dopanh_e D4 receptor, in particular conpounds with conbined effects at the
dopam e D4 receptor and the 5-HT2A receptor.

R5

A—X’ N——(CHz)y——W ——(CHy)r,
e <
Y

R2

wherein A is an indole and Y is a group completing an indane or a dihydroindole and the
other substituents are as defined in the application.
15
WO 94/18197, EP 329168, WO 93/16073, EP 732332, WO 98/37893 and WO 95/11680
disclose compounds, claimed to be dopamine Dy ligands useful as antipsychotics, which,
like the compounds of the present invention, have a tetrahydroquinolinone or a
tetrahydroisoquinolinone in one end of the molecule. However, these compounds do not
20  contain an indole as the compounds of the present invention. The compounds of WO

93/16073 are also said to have antagonistic activity at 5-HT, receptors.
Summary of the Invention

25  The object of the present invention is to provide compounds, which are partial agonists or
antagonists at the dopamine D receptor, in particular compounds with combined effects at

the dopamine D, receptor and the 5-HT>4 receptor.

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



Accordingly, the present invention relates to novel conpounds of formula I
WO 02/ 00645 PCT/ DK01/00407 4 RRO R5 R2 Y4 RI0O XN(CHz)n W(CH2)mZ N R3
Y2 1 ~ Rlwo @312 (1) wherein a) Y1 is N, which is boung¢twkeodhrand Y2
are selected fromCH2, CO CS, SO and SO2; 5 provided that at |east one of
Z and Y2 is CH2; Y3 is 0, Sor CHR7 and44 is O, S or CHR8, provided that
only one of Y3 and Y4 is Oor S; b) Y2 is N, which is bound to Z, Z and Y
are selected fromCH2, CO CS, SO and SO2; provided that at |east one of Z
and Y is CH2; Y3 is CHR7 and Y4 is O, Sor CHR8; 10 c) Y2 is N, which is
bound to Z, Z and Y3 age selected fromCH2, CO CS, SO andR°’s2  provi ded
that at |east one’f Z]and Y3 is CH2; CHR6 and Y4 is O, S or CHRg;, Wis a

bond, 0, S, CO ; % nis 0-5, m|s30/§ and R's 1-6;
S th n(dm)E_WZ_(@mp 1; vvhen Wis CO Cs,

provi ded t hat en
SO or S@2, then\n > 1; CH \E prow ded that when X is
C, the dotted IifJ\e inth nd, and when X i s™20"N
i ne indicates go bondg:one of R, R2, R3 and R4 fornms a b
ot hers of R1, , R3, R4 and

)
wherein

a) Ylis N, which is bound to Z, Z and Y? are selected from CH,, CO, CS, SO and SO;;
5 provided that at least one of Z and Y? is CHy; Y?is O, S or CHR” and Y*is O, Sor
CHR®, provided that only one of Y* and Y*is O or S ;

b) Y?is N, which is bound to Z, Z and Y" are selected from CH,, CO, CS, SO and SO;
provided that at least one of Z and Y' is CHy; Y*is CHR” and Y*is O, S or CHR®;

10
¢) Y?is N, which is bound to Z, Z and Y are selected from CH,, CO, CS, SO and SO,
provided that at least one of Z and Y is CHy; CHR® and Y*is O, S or CHR®;
Wis abond, O, S, CO, CS, SO or SO;;
15

nis 0-5, mis 0-5 and n + m is 1-6; provided that when Wis O or S, thenn>2 and m > 1;
when W is CO, CS, SO or SO,, thenn > land m > 1;

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

one of R! ,R? , R3 and R* forms a bond to X and the others of R" ,R? , R3, R* and
R’ and R’- R'? are independently selected from hydrogen, halogen, cyano, nitro, amino,
hydroxy, Cy.¢-alkyl-amino, di-( Cy.s-alkyl )-amino, Cy.¢-alkyl, C;.¢-alkenyl, Cy¢-alkynyl,

25 Ci¢-alkoxy, Cy¢-alkylthio, Ci¢-alkyl substituted with hydroxy or thiol, Cs.g-cycloalkyl, Cs.
g-cycloalkyl-C;.¢-alkyl, acyl, thioacyl, trifluoromethyl, trifluoromethylsulfonyl or Cy.¢
alkylsulfonyl;



R5 and R9- R12 are independently selected from hydrogen, hal ogen, cyano,
nitro, amno, hydroxy, Cl _6-al kyl-am no, di-(Q 6-al kyl)-am no, Cl_6-alkyl,
C2. 6- al kewy 02/006456- al kynyl , 25 C1_6-al | coxy, Cl_6-al kyl t hipgyr/sRo1@oad7Ky!
substituted with hydroxy or thiol, C3_8-cycloalkyl, C3_

8-cycl oal I cyl -Cl_6-al kyl, acyl, t hi oacyl5 trifluoronethyl,
trifluoronethylsul fonyl or C1 6 al kyl sul fonyl ; WO 02/ 00645 PCT/ DKO1/ 00407
5Ris hyErib@édTOg@l CﬁﬁaquCz M@th%&WMﬁ-MyWBﬁtﬂ@ﬂ vaitlahydrbxy or
substi t ut

C3_8- cycl %%ﬁl ?8‘ 9? & C%ltcl ]f{)yltcljfr% chh %]%PF%@'AT%PWWI?WVI iy
Cl _6-al kytgyhmggmmfonﬁ or phar maceutically acceptable salts thereof. In a
first embodi ment, the present invention relates to conpounds wherein Y' is
N, which is bound to Z, Z and Y2 are selected fromCH2, CO CS, SO and SQ2;
rovi ded is CH2; Y3is 0, Sor CHR7, and Y4
Ps 0, g oé ‘Ctan@gcehﬁgﬁ%’a%@gp ‘%c}e &H%rgéf of Y3 and Y4 is 0 or S. Particular
conpounds of the invention are corrpounds wherein: Y1 is N, which is bound
to Z, Z a{‘pgla 2 ar sel ectﬁd fromCH2 and CO provided that at |east 15 one
of Z and 1t wpaentheppesent fryvesiion relajes 1§ copapoppds wheteils N, whi ch i s

bound to ! i 3 Y Y is
N whi ch ?slségu‘ﬁlal% g 2 A FelefRn A P A G P il s o

CHR8; andprofidleY thait at Nast\mhe ofiZiand B un@HLOY Zis &, § & CHR’, \éﬂdYS“ 1B2S oYBJHESB CHRY
and Y4 is 0,.S. or sl n g second enbodi ment, the present invention

rel at &4 t}bm?f’éiﬁﬂBHWo‘gle\m& Gnf X35 Poor - which is bound to Z, Z and Y1 are
selected fromCH2, CO CS, SO and SO2; 25 provided that at |east one of Z
and Y1 is CH2; Y3 is CHR7 and Y4 is O S or CHR8: Particular conpounds of
t he i nvenPartioular eongmvpdsiatithe whengomareydmipsuids wikereih: i s bound to Z, Z and Y1
are selected fromCH2 and CO, provided that at least 30 one of Z and Y1 is
CH2; Y3 is CHR7 and Y4 is O, Sor CHR8; Y2 is N, which is bound to Z, Zis

CH2 and Yy! issNGhhicl( & bsin@HRZ, ARdd ¥4 atSsdbcted #6m GEBGind CO; provided that at least
15 one of Z and Y? is CH,; Y? is CHR” and Y*is O, S or CHR®;

Y' is N, which is bound to Z, Z is CH,, Y? is CO, Y° is CHR” and Y*is O, S or CHR®;
Y' is N, which is bound to Z, Z and Y? are CHy; Y* is CHR” and Y*is O, S or CHR?; and
20
Y'! is N, which is bound to Z, Z is CO, Y? is CH,, Y* is CHR” and Y* is O, S or CHR®.
In a second embodiment, the present invention relates to compounds wherein
Y?is N, which is bound to Z,Z and Y are selected from CH,, CO, CS, SO and SO;
25 provided that at least one of Z and Ylis CHy; Y?is CHR” and Y* is O,Sor CHR®:

Particular compounds of the invention are compounds wherein:

Y?is N, which is bound to Z,7Z and Y! are selected from CH, and CO; provided that at least
30 oneofZand Y'is CH,; Y?is CHR and Y* is O,Sor CHRB;

Y?is N, which is bound to Z, Z is CHz and Y" is CO; Y is CHR” and Y*is O, S or CHR®;



WO 02/ 00645 PCT/ DKO1/00407 6 Y2 is N, which is bound to Z, Z and Y1 are
CH2: Y3 is CHCand Y4 is 0, Sor CHR8: and Y2 is N, which is bound to Z,
Zis CO awdh dhoéss CH2; Y3 is CHR7 and Y4 is 0, S or CHRS. pcapkoidoidi rd
enbodi nent, the present invention relates to conmpounds wherein Y2 is N,
which is bound to Z, Z and Y3 are sel ect®ed from CH2, CO, CS, SO and SO2
provided that at |east one of Z and Y3 is CH; VYl is CHR6 and Y4 is 0, S or
CHR8, Pat isdW whick evhrond de ZoZ anh§  iare/6Hb;i Bris SR codpd inds Swh€FR Y and 0 Y2
is N which is bound to Z, Z and Y3 are selected fromCH2 and CO, Y' is
CHR6 and Y4 is 0O, Sor CHR3; Y2 is N, whichis bound to Z, Zis CH2 and Y3
is CO YIYF & MHROcRMboMd 6 Z0Z iSCOran@ R8s CHLEYYR GISR Nind ™t 10, isSotouRd to Z,
Z and Y3 is CH2; Y1 is CHR6 and Y4 is O, Sor CHR8: and Y2 is N, which is
bound to Z, Zis COand Y3 is CH2; Y1 is CHR6 and Y4 is 0, S or CHR3. 20

In a partic i I t relates to conpounds
wher ei ﬁ Rgl %ir ﬂse%f?@g{%qg@%% Rgé@grg%fe%ﬁﬁﬁ 6‘%@%&%%%%’8 Pgnésn‘f@?reltnhe i nvention

rel ates t¥%”aspohiok s dvades A, X ané YRardGelictddHrom KEBpEC, C8eb®.andSd,n anot her
speci fic enbodinent, the invention;relateg tg sych conpounds wherein one of

R, Rz RAoXKigd et pbleast one 56 HeandoY s thas GHRepad ¥ s, kor GBRYM and R5

and R?- Rl12 are selected from hydrogen, hal ogen, cyano, nitro, am no,
Cl_6-al kyl, Cl1_6-al koxy, Cl.6- alkylthio, hydroxy and trifluoronmethyl and R
i s hydr ogBarfic@iar Gnapdupkls ofthe Gavenkiyh e@rdoamplinds30hdreina parti cul ar enbodi nent,
R6, R?1 and R8 are hydrogen or halogen in the above conpounds of the

i nvent'’on. WD 02/ 00645 PCT/ DKO1/ 00407 7

Y?is N, which is bound to Z, 7 and Y° are selected from CH, and CO; Y'is CHR® and Y* is
O,Sor CHRg;

Y?is N, which is bound to Z, Z is CH, and Y> is CO; Y'is CHR® and Y*is O, S or CHR®;
15
Y?is N, which is bound to Z, Z and Y is CH,; Y'is CHR® and Y*is O, S or CHR®: and

Y?is N, which is bound to Z, Z is CO and Y* is CH,; Y'is CHR® and Y*is O, S or CHR®.

20 In aparticular embodiment, the present invention relates to compounds wherein R? or R®

form a bond to X.

In other embodiments, the invention relates to compounds wherein X is N, C or CH,

respectively.

25
In another specific embodiment, the invention relates to such compounds wherein one of R,
R* , R? and R* forms a bond to X and the others of RI, RZ, R3,R4 and R® and R’- R™ are
selected from hydrogen, halogen, cyano, nitro, amino, C;.¢-alkyl, Cy_g-alkoxy, Ci.¢-
alkylthio, hydroxy and trifluoromethyl and R is hydrogen, C;¢-alkyl, C;.¢-alkylcarbonyl.

30

In a particular embodiment, R®, R7 and R® are hydrogen or halogen in the above compounds

of the invention.



I n anot her particular enbodinment, R, R -R5, and R9-Rl12 are selected from
hydr ogen and hal ogen in the above conpounds of the invention. Mre

parti cul awloyo2/0dsst 0 R4 are sel ected from hydrogen and fl géypkotlogs@not her
enbodi nent, Wis a bond and ntmis 2 to 4 in the above conpounds of the

i nvention. Specific conmpounds of the invention may be sel ected from 5-
{4-[2-(2-Oxo- 3, 4-di hydr o- 2H- qui nol i n- Js-ylcf ej h}/ZI ] pi perazin-1-yl} -1H i ndol e,
10 In another particular embodiment, R, R'-R”, and R*-R™* are selected from hydrogen and

5-{4-1 3- (B Qi el W UbRplHA Y AR ihlentiol| MS-OBRRCHraty ! RHAR tdsrdd T - 11
{4-[ 4- ( 2- xm-13déogdh yd flouH- qui nol i n- 1-yl ) butan-1-yl ] pi perazin-1-yl}-1Hind
ole, 6- {4-[3-(2-o0-3, 4-di hydro-2H quinolin-1-yl)propan-|

-yl ]pi perazin-1-yl} -1Hindole, 6- {4-[4-(2-0xo-3,4-dihydro-2H quinolin-

| -yl) byt ap-1- j a7] l: < ' I -

{4}/[ %3 ?2-%(%19%{,6]21-9 féﬁBﬁ‘;i}g‘féSE%‘%ﬁ’%\% I n-ﬂlJr-ng%%?0042%1%1}6191%/(1‘7]6-cgr,ng-ogll%sfért%q 2H pyrid
i n-4-yl} mvédichH i ndol e, 5- {4-

[ 3- (2- Oxo- 3, 4-di hydr o- 2H qui nol i n-1-yl ) propan-1-yl ] pi peridin-4-yl}

-1H i ndol e, 5-

{‘11-H£ ,4;] fj gl- %ﬁéﬁ% Gt e 8f B el ERRPHBL41Bctda Hbhbut an- 1-yl | pi perazin-1 -yl }
- | , -

{ 4- [ 3- ( 1- D{E-[2-(2- QiR drdshylieb-GHi-quoholin-2-y)edhytlpperazib- 1yl }pl Bendde,n- 1- yl }

-1Hi l e, 55 . . . . .

(4 [ 4001 BUTE QR Ao 3 HPe i o PProper-dn gy Ser el hinols

- 1H-i ndol &.4-12Q2-Oxo-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]piperazin-1-y1}-1H-indole, .
5-{4-[3-(3,4-Di hydro-2H-qui nolin-1-yl)propan-1-yl Tpl perazin-1-yl }-1Hindol e
., 5- {4-[ 8433420y YA olilprdrerdinauinelint 1yl prapepd ryl ipigdrizin-g el pd Fhindolgl }

-1H i ndol g,,,5- : .. : : .

(13- (3, ST Ao AR A ey ey RS B ol 1 -y1)

- 1H i ndol &,{4-[3}{8-Ox0-3,4-dihydro-2H-quinolin-1-yl)propan-1-y1]-3,6-dihydro-2 H-pyridin-4-y1} -
5-{4-[4- (3, 4-di hydro-1Hisoqui nol i n-2-yl)-4-oxobutan-1-yl]piperazin-l-yl}-1
H i nddfe, UngdOiS phar maceutical ly acceptable salts thereof. The conpounds

O contor Sl a8 R EanEiel Onehib Qs PR AR AN Blrtdle A3 -1 g™ e D

receptor a be parti agon s or ni*s recep
conpounds5-dHg4-(3itmw-3,dfdilngdry-2f61 4 benoixaniarfiYbiat-T M pipeeapi-04y$: -1 B0ndole,
Accor di ng

pecor il AP ORI o e LIvenl on Sne o dered epTul I he
psychosess_ @amxi elokod S fiRES-1 FEMfRRolin-2-yl)butan-1-yl]piperazin-1-yl}-1H-indole,

20 5-{4-[3-(3,4-Dihydro-2H-quinolin-1-yl)propan-1-yl]piperazin-1-y1}-1H-indole,
5-{4-[3-(3,4-Dihydro-2 H-quinolin-1-yl)propan-1-yl]piperazin-1-yl}-1H-indole,
5-{4-[3~(3,4-dihydro-1H-isoquinolin-2-y1)-3-oxopropan-1-yl]piperazin-1-y1}-1H-indole,
and
5-{4-[4-(3,4-dihydro- 1 H-isoquinolin-2-yl)-4-oxobutan-1-yl]piperazin-1-y1}-1H-indole, or

25 pharmaceutically acceptable salts thereof.

The compounds of the invention have been found to show high affinity for the dopamine Dy
receptor and to be partial agonists or antagonists at this receptor. The compounds also show
affinity for serotonergic 5-HT; receptors.

30
Accordingly, the compounds of the invention are considered useful in the treatment of

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



WO 02/ 00645 PCT/ DKO1/ 00407 8 as generalised anxiety disorder, panic

di sorder and obsessive conpul sive di sorder, depression, aggression,

cogniti vewd @anelers, side effects induced by conventional paEamk@ayefiotic
agents, mgraine, attention deficit hyperactivity disorder and in the

i mprovemrent of sleep. 5 In another aspect, the present invention provides a
phar maceuti cal conposition conprising at |east one conpound of fornula |
as def i ned genexadisest anxighy disnalcs panicalijoydea@oé pbsestiee aanplilsizel disbidon sal t

t her eof i therapeutically.effective a t preferably in.conbination
with onege r%esrsrlt?ln ? gﬁs%c‘é?%‘iltbvgl ‘ﬁ?@%ﬁ’@b@%ﬁfe@tséﬁ‘f"ﬁ?‘ig Cgﬁ‘ve&fl? nts. 10 In a
further aspgsychotibag@iiseiptaind)ueaitioaeaiOMy iRt dibsfiPhndincgapound of
formula |, as defined above or a pharmaceutically acceptable acid addition

sal t t her BeroygRent Réslegmnuf act ure of a pharnmaceutical preparation for the
treatmgnt of the above nentioned disorders. 15 Detailed Description of the
I nvention The conpounds of general fornmula | may exist as optical isoners

t her eof ahrthmtieh agptt, dal predeaviiwesticirRoaikiera piMRmacd cil\tollposition 8shpAsing 20
The term Cl1 6-al kyl refers to a branched or unbranched al kyl group having

from one #d%ast Que ¢ommpimd of Hreulybas daliped akqyeier aphpmrasgpticatly lageeptablecigpy| |

2- propyl, T A - . - - - | nt yl
and hexyl a(ﬂd}tgdﬁs%lrlrti tPérre R‘/ﬁh Ko P%ﬁ%ﬁ%%ﬁ%}l@é %@%@tér%%@w mrcé)g{l))grg%ﬁfﬂ\}e 1@‘,
desi gnat eosuaimgrephpsndvaviicafiyfaccaptablerartiers ot dilwsmedon at ons, i ncl udi ng one
doubl e bond and triple bond, respectively, such as ethenyl, propenyl,
but en)}P, et hynyl, propynyl and butynyl. The teens Cl_6-al koxy,
Cl_6- al kytgt hi ~ta, ; : I j lycar bonyl ,
cis. des) oot aneldpbuplibpreh ibition PRaNR Y b T Rond0uld gPreipiirag

efined above or a pharmaceutically acceptable acid addition salt thereof for the

manufacture of a pharmaceutical preparation for the treatment of the above mentioned

disorders.
15
Detailed Description of the Invention
The compounds of general formula I may exist as optical isomers thereof and such optical
isomers are also embraced by the invention.
20

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

25  Similarly, Cy¢-alkenyl and C,.s-alkynyl, respectively, designate such groups having from
two to six carbon atoms, including one double bond and triple bond, respectively, such as

ethenyl, propenyl, butenyl, ethynyl, propynyl and butynyl.

The terms Cy_g-alkoxy, Ci.¢-alkylthio, C;_¢-alkylsulfonyl, C;.¢-alkylamino,
30 Ciealkylcarbonyl, etc. designate such groups in which the alkyl group is Cy.¢-alkyl as

defined above.



defined above. WD 02/00645 PCT/ DKO1/ 00407 9 The term C3_8-cycl oal kyl

desi gnates a nonocyclic or bicyclic carbocycle having three to eight

C-at ons, wechroessscycl opropyl, cyclopentyl, cycl ohexyl, et ectiakageisreans
fluoro, chloro, brono or iodo. 5 As used herein, the termacyl refers to a
formyl, O _6-al kyl carbonyl, arylcarbonyl® aryl-Cl_6-al kyl carbonyl,
C3_8-cycl oal kyl carbonyl or a C3_8-cycl oal kyl -Cl1_6-al kyl -carbonyl group and
the term The t@a@ﬂs-s'rcs'c{qa&yé desigmapasradherpcsielyd ordrieyetic icarbabyathhaviveg thasetony |
group is _r ed with a thiocarbonyl gr.ou 10 The termaryl refers to a
car bocycl ?lgﬁtg(:;%%%?sl’ éucalr%ucﬁ'?g?ﬁowi’gga%ﬂﬂﬂ% ?%%%W]hﬁc; in particul ar

phenyl , i Heglogeh t@afelineb, Gids! blotoast ipdienyl or naphthyl . The acid addition
salts of the conpounds of the invention are pharmaceutically acceptabl e
salts formed with non-toxic acids. Exenplary of such organic salts are

t hose wit 1 C.: ' | o | Cl ni alic,

bi 5 met hy1 e e the ertE e P2 i B B b BT e i

pr opi oni Cary_l~?fﬁ.’g-&ﬂ4yﬂn' _ artsmlyl,@lg}@cloa![ldytdaﬂqongl mmxbgl _ ;{-sF;CYCﬂ@f[ﬂt}ﬂ@hsmﬁl@afcbgrﬁﬁfc‘de| ic,
cinnam c, citracgonic, aspartjc, stearic, palmtic, itaconic, gly Ic, p-
ami nobenz&EP 2 ﬂ%eéﬁlif%au%ﬁ sribsearreshendingaryl mogpERy Mhichdhe eabony gE0upds as
well as t = t i for exanpl e 8-bronot heophyl |i ne.

Exenpl ar yﬁg%agg%c %ﬁgﬁggﬁﬁglls%??pé are 20 those with hydrochloric,

hydr obrom c, sulfuric, sulfamc, phosphoric and nitric acids. The

phar maceutj cal conpositions of this invention, or those which are .

manuf aft uﬂéf&ltefrﬁ arﬁ&&%ﬁfﬁﬁc‘@ﬂ%%’ﬂm{ Hpmatic, goyp; Hah a?rﬁ]%nbfg ngptgh w RAEeHIYy any
sui t abl e fiQube indidin® ¥RMBRN SubsPitidtd Yhdn§ sEph@EM of tabl ets, capsules,

powder s, %yrgﬁén etuég, or p%r ent ergllllg in Phegly]orm of 25 solutions for
injection. For preparing such conpositions, nethods well known in the art
may be usgd, .and..an armaceut i cal,l cceptable carriers, diluen

exoi pt ent Thgeif puROY BT SHnsifes 18 S8R eh frabamschiieells ~tisatble
Conveni engdiy fornkd wielROMASSe Midd. BRempPMBNSS DBh BFRnRAAIAS iESL it mbRid

dosage form 30 containing said conpounds in an anpunt of about 0.01 to 100
ng. \\OS02fl0nBsbPEPIcOROF e sgycinic, 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

20 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
25  solutions for injection. For preparing such compositions, methods well known in the art may
be used, and any pharmaceutically acceptable carriers, diluents, excipients or other additives

normally used in the art may be used.

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

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



10 The total daily dose is usually in the range of about 0.05 - 500 ny, and

nost preferably about 0.1 to 50 ng of the active conpound of the

i nvent i onwolp@oe@npounds of the invention nay be prepared pggddilows: 5 1)
Al kyl ating a piperazine, piperidine or tetrahydropyridine of fornula Il
with an alkylating derivative of formull@ I11: RL RO R5 R2 Y4 R10 11 \ *1 \
CXNHL-(CHR)n W(CH2)mZi Y2 NRYR Ra (Il) RI2 (I11l) 10 wherein R,
R1- R5, RoTRa®talveilydoseXs ugyally,in ithe, rakgearfdibbine). oot $@imij el rmoe pasferabBvi ousl y

defined, and i.S | eayj,n roup such e. g. ..hal ogen, nesylate or

t osyl ate;gbﬂuthé&ﬁét%i Ogﬁhﬁ%f&q%lﬁﬂqﬁmgﬂ?%lﬂ DYt orula 11 with a reagent
of formula V. RLRO R R YaRo Y31l x\--/ NHE(CH2)n-1-W(CH)nZ |
NR3 /17 Y R1I1 15 Ra \") 12 (IV) wherein R R-R5, R9-R12, YlI-Y4, X Z, n,

in, W andThheompaundg of thednesnsion sayrbeprepasidyas fdddwaned, and E i s either an

' | i €. acCi : . Al kyl at i d
Formil 3 VD wi AR PrbRh e oo rde S Beiiial o ol B ™ "
PCT/ DKO1/ 81@¢#aiing ddriRtivRaf fdfmula ’RE Y Y4 \ Rao

of

R

RQ

R5 R2 Y4 R10
\ = 7 \ v -
] A |
“ I_X N—H L—(CHZ),,—W—(CHz)m—Z;Z,)—
AN R \Y1 R

A—2Z

R* an

10 wherein R, R1-R%, R°-R!%, YLyt X, Z,n, m, W and the dotted line are as previously

defined, and L is a leaving group such as e.g. halogen, mesylate or tosylate;

2) Reductive alkylation of an amine of formula IT with a reagent of formula IV:

R10

15

R® 2
[\ NN
T/

R

@

R11

R av)

wherein R, RI-R®, R*-R'2, Y-¥*, X, Z, n, m, W and the dotted line are as previously

defined, and E is either an aldehyde or an activated carboxylic acid group;

3)

Alkylating a compound of formula VI with an alkylating derivative of formula V:



XN-(CHZ) nW(CH2)mCHz L Y2 NR3 ~Y1 Rl11 R4 R12 (VI) wherein X, R R- W
R--R12, n, in, Wand the dotted line are as previously defined and L is a
| eavi ng gweLpReseh as e. g. hal ogen, nesylate or tosyl ate, mAthrdo¥fo7ar e as
previously 5 defined with the exception that the one of Y1-Y2, which is to
be the point of attachment, is NH or N1 4) Reducing the

t et rahydropyri di nyl double bond in derivatives of fornula VII: RL R9 R Y3
|-, YA Rlo N(CH2)n-W-(CH2)mZ | NR3 Y Yl R11 4Fﬂ2.m(WH)vmmdn

R, R -R5, R~- R12,| Y1-Y4, Z, n, in, and Ware as previously de ., 5)
Reduci ng t g( ina corrpound of fornul aﬁyMY RRQ_5 R2 Y4 R
10 YC\ (_@;lg)rw 25 I@YJLRll Vi)
wherein R[ —X 2)“’ Z and tvhe do ine are as
previously R"

R R* ' ) R'2 D

wherein X, R, RI-R® s R9-R12, n, m, W and the dotted line are as previously defined and L is
a leaving group such as e.g. halogen, mesylate or tosylate, and Y'-Y* are as previously

5 defined with the exception that the one of Y'-Y?, which is to be the point of attachment, is
NHor N';

4) Reducing the tetrahydropyridinyl double bond in derivatives of formula VII:

RY
RS
R10
Y3/
N-—(CHz)y~W —(CHp),—Z
\ v R

R‘IZ

10 (VI
wherein R, R'-R> R?-R!%, Y-Y*, Z, n, m, and W are as previously defined,;

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

15 (VIID)

wherein R, R'-R®, R%-R*?, Y'.v* , X, n,m, W, Z and the dotted line are as previously
defined;



defined; WO 02/00645 PCT/ DKO1/00407 12 6) Reducing the am de carbonyl in
conpound of formula XX RL RO R/Ya Ro -L-n, XN(CHR)nNn-W-(CH2)mY R3

Y1 R11 RaoRbAoéssX) wherein R R -R5, R9-R12, YlI-Y4, X npdmmkMfesng the
dotted line are as previously defined; 5 7) Reductive al kylation of an
amine of formula XI with a reagent of féfnula XX RL RO R5 R2 Y3 '--~ Ya

Ri o

\

X N(CH)n"W(CH2)mE NR3 Y2_ , RI1 Ra (X) R12 (XI) 10 wherein
X, R R1-65, RBeRicig e amidenasmhyl en chmpomdd lof frematel3as previ ously defi ned,
and E is
Y1-Y4 are as previously defined with the exception that the one of Y1-Y2,

ei ther an al dehyde or an activated carboxylic acid group and

a

which is to be the point of attachnment, is NH and thegring nmenber adjacent

to NHis CH2; 15 8) Acylation of an amne of the fornula XI with a reagent
of fornmula R / Ro X~ N(CH2)n W

R11

10

15

11 N\ R Y2t | /

R4 R12

(Ix)
wherein R, RI-R® R°-R!%, Yyt X, n, m, W and the dotted line are as previously defined;

7) Reductive alkylation of an amine of formula XI with a reagent of formula X:
R’ R®?
/Y4 R10
= | / \ ¥3
—(CHa)y——W ——(CHp)q——E
[ N J
R3 \Y1 R11
12
a ) o

wherein X, R, RI-R’, R°-R', m, n, W and the dotted line are as previously defined, and E is
either an aldehyde or an activated carboxylic acid group and Y'-Y* are as previously
defined with the exception that the one of Y*-Y?, which is to be the point of attachment, is
NH and the ring member adjacent to NH is CHo;

8) Acylation of an amine of the formula XI with a reagent of formula X
R' R
R® R2 v4 R10
E\ = o - N—(CH2)y——W ——(CHy), E YT/
, 2 - 2™ :
N \_/ I o
}L R4 R12

X) XD



1 Ra (X) R12 (XI) WO 02/00645 PCT/ DKO1/ 00407 13 wherein X, R, Rl-R5,
R9-R12, m n, Wand the dotted line are as previously defined, and E is
ei t her anwg @aby@de or an activated carboxylic acid group aed/piderdds@dr e as
previously defined with the exception that one of Y1-Y2, which is to be
the point of attachment, is NH and thelding nenber adjacent to NHis CH2;
wher eupon the co d of Fgrrmla (I') is 5 isolated as the free base or a
phar mac eu‘i‘/il@rﬁm %inﬁ Btsadb%‘:& aw, t, Woknhidtthe dotéeall ltnetah@asaprbvmirﬂg defited], and Bris
accordin enl nt 0 in an inert

or gani ¢ g glﬁfa{aoﬂ %{ aacgv%tf’iﬁarré Cﬁpﬁg@‘gﬁ){%%ﬁﬁf a}?e*lsd?’i%“mﬂﬁbéf erably
in the pr@aﬁmmﬂf thaRxedptiaf itat ofé of YOIV aRhich b@t@%e(t@@f)ﬁﬁﬁéﬂﬂ@a&ﬁﬁ&ﬁ N3G

di i sopropyl et hyl am ne or triethylam ne) at reflux 10 tenperature.

Al t er nat i 9% the Tiganembeyiadiace te bl s mherawpen the campio - of Borpailaafluise, |
t ntione
ol venrs 5 eI kg PRe B pid BB Teop DR Ho bl Ry o

N-net hyl pyrrolidin-2-one (NW), preferably in the presence of a base. 1g
Some of t es of formula are known fromthe literature or may be
pr epar ed lﬂﬁ%iﬂ@ B%P’EFO( @%t(\/@e‘%@ﬂ%%@ 3) iscqryenigatinperfoymsd g amingyt opgynic
94/ 20459 es
by 1 educt{ AR ar T oty OBl bl b, BEAALRDH B OB Dt
subj ect edot inorgapierbmzé ﬁmtamﬂmbma&ydn&@k@ﬂ&et@hmﬁm&rh@ethyl@hﬁm) S%reﬂaié illed
in the art se al Kr us Recl . Tr av Pays- Bas. 198 107,
303- 309) . @ %bférgg?%%‘@béf\ g]L‘Y%“%F%‘Pq laﬁf’f%] req %qu AP prhipl 1S
prepar ed §ir@Rdk Ronfok "b%ﬁﬁfgwxﬁ,%n I ok a{ya%ewfehéaﬁéa%oﬁv\éﬁ%s @Ry

Al kyl ating reagents of formula (l111) are known from the |teratuP’e(see
Cshiro et arrudd\@i\/IF):IdemﬁthQIS@EOde@G)MW)) 8- mnﬁy@nﬁmdﬁﬂ.’zz&%@ﬂﬂﬂ t hey can
be preparedf 1 aods_obvi o to a chemst skilled in the art by an

anal ogouspre eg,‘%l% Xérf p§%s($ﬂ%eh est(ag’%e Kowal ski et al. J.Heterocyclic Chem
2000, 37, 187-189, Mkrosz 25 et al. Pharmazie 1997, 52, 423-428 and
Msztal et al. Med. Chem Res. 1992, 2, 82- 87&@ Al kyI ating reagents of
fonnulld (Y9me ahthsemynesydifermulg (Hpamk baews fpnoibs litgamreorantsbe Bikpaedd i n t he
art, and &%Tg)g%ldglgﬁse fod)égyEéf%( Mb)pa%rn?N%ogrg?gﬁb or'\%oaéﬁ?idﬁBi %1p%rfaz€lr?e%%rfl bed

in the

formula (II) may be prepared from nitroindoles by reduction of the nitro group to an aniline,
which subsequently is subjected to piperazine synthesis by methods obvious to a chemist
skilled in the art (see also Kruse et al. Recl. Trav. Chim., Pays-Bas. 1988, 107, 303-309).

20  Piperidines such as 5-(piperidin-4-yl)-1H-indoles may be prepared from the corresponding
tetrahydropyridines (WO 94/20459). Alkylating reagents of formula (III) are known from
the literature (see Oshiro et al. J. Med. Chem. 2000, 43, 177-189 and EP-B1-512525) or
they can be prepared by methods obvious to a chemist skilled in the art by an analogous
synthetic sequence (see Kowalski et al. J. Heterocyclic Chem. 2000, 37, 187-189, Mokrosz

25 etal Pharmazie 1997, 52, 423-428 and Misztal et al. Med.Chem.Res. 1992, 2, 82-87).
Alkylating reagents of formula (V) can be prepared by methods obvious to a chemist skilled
in the art, and compounds of formula (VI) are commercially available or described in the

literature.

30  The reductive alkylation according to methods 2) and 7) is performed by standard literature
methods. The reaction can be performed in two steps, e.g. coupling of derivatives of

formula (II/XT) and the reagent of formula (IV/X) by standard methods via the carboxylic



literature. 30 The reductive al kylation according to nethods 2) and 7) is
performed by standard literature nethods. The reaction can be perfornmed in

two st epswon2@osoupl i ng of derivatives of formula (11/ Xlpcrasghiidog7r eagent
of fornmula (1V/X) by standard net hods via the carboxylic W 02/00645

PCT/ DKO1/ 00407 14 acid chloride or by dde of coupling reagents such as
e.g. dicyclohexyl carbodiinmde followed by reduction of the resulting
am de wi t #e1¢l chleriderrubyirsaofinonpljni iedgents sugh ane g. dibgcloleagbtarbnliinzide al so be

per f or med t andar.d one- pot . procedur e dehydes .or .car.boxyl.ic ci ds
of fornul %%Kﬁ%%ygeanucﬁlgn 8?@65?%1&%%35? agg@lﬁ‘{n{uﬂi %Ilﬁlﬁmgwmg{lg%o Aeife ﬁrg‘é
descr i bedréadtiorbeaml #3d it peirie@BE B stin@ird bas ot ?roééduké./) AldRH{deR¥r E¥BoxdAR Of
acetal protected hal oal kanal derivatives or the correspondi ng protected

car boxy| i ecigepiformulayhY/X)ean bypeparek pnalpgashaiodbe eintlaptic seqnenerodessiibedroer e
Y1, Y2 i i i.entl f b t]
ke 2otk el R (R bR RN SR BELER TR RNy eoct

prepar ed derivaniven@rthe osgapondis@protstted @rtxyt sal gtivitesam de (DVF),
di met hyl sul f oxi de (DMSO) or N-nethyl pyrrolidin-2-one (NW), by the use of a
strong base, e.g. NaH, before the al kylation. The reduction of the double

bond accofgi ngyfaﬂf)ﬂﬁé&?&ing}o fn%t?gﬁ gﬁg?rirﬁr%’ YPOH gryed Ry A serb AL %sg usi ng

hydrogenation at | ow pressSure i’n a Parr apgparatus or

reduci ng cexyeniestly petfforasddiytreaciing tios nilvpgerodden of @dy witht(VY.eRheastr¢gendméad i n

situ from in trifluoroacetic acid in inert solvents such as

t et raﬁgdr%%&gﬁa”(qw'ﬂ’arﬂﬁi YL R, PIER Sy onb e fLmet IJPF?%@‘dﬁZIEC)WSaI s of

formul a (¥dethyTRRR R OFloy-ni&E 1din-2 n - ion of
JIBMRRIR @S OFo peiSolidin %e%%\dﬂ,gya)eusggfﬁ)%@%{g

am de groups accordi ng to nethods and 6) is t ‘conveni ent f or med
wi th | ithbasm agdNibhi hederkyhiy dllidatden.al ane in an inert organic solvent such as
e.g. tetrahydrofuran (THF) or diethylether fromO Cto reflux tenperature.

Starting materials of formula (VII1) nay be prepared by methods 2) and 3),

wher eas STBE tddagidBéfahé absbl®bodddodtiding %Iﬂ&hé@? i@%eﬁrﬁ%e@fbn!%d thods 1),
7) and 8). 25 The acylation according to nethod 8) is conveni ent

per f orlfredcasglytinBydrescnstion gl prgssure (< 3 atm.) in a Parr apparatus or by using reci/ucing
agents such as diborane or hydroboric derivatives as produced in situ from NaBHy in

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

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

25
The acylation according to method 8) is conveniently performed by the use of coupling
reagents such as e.g. dicyclohexyl carbodiimide.
Experimental Section

30

Melting points were determined on a Biichi B-540 apparatus and are uncorrected. Mass

spectra were obtained on a PE Sciex API 150EX instrument equipped with an APCI source



reagents such as e.g. dicycl ohexyl carbodiimde. Experinmental Section 30
Melting points were determ ned on a Btichi B-540 apparatus and are
uncorrecta@do2Mees spectra were obtained on a PE Sci ex APlpcha®i/doqst r unent
equi pped with an APCI source WO 02/00645 PCT/ DKO1/ 00407 15 by an
alternating scan nethod to give nol ecul &6 wei ght i nformation. The nol ecul ar
ion, MH, was obtained at low orifice voltage (5-20V) and fragnentation at
hi gh ori f bx an glérnatyee scan OGHRAGY givehbIbdvRirspaghitriafonastton: §0e hthdstubil i&00. 13

MHz A 500Q.. i 250.13 WMHz.on a Bruker AC
250 1 nst r SR eSO RRE Lt G CHGY BFAeH o 2P Do peiBmtgionst b cotliceorl e
(99. 9%) WHE20058 0 FRRVGR kYRt Sverd PBoMRE atSAh BSIH Vel B erA%:ﬁ:ﬁéﬂ?X;??% Wi ng

standard. Chemical shift values are expressed in ppmvalues.
abbr evi at Insigmanteor g 820.1 D MEaon & Briksr AC 250 iNMRiségrdtweragdshivgdfotm

d=doubl.et b ) =guar.te i=qui ntet, h=zhept dd=doybl e doupl et
dt =doubl e(%gﬁé?%meﬁ } 31%%%}&72&%# 1(51%(;9&92/?1!)) %Flie:&s?ﬁs’ﬁﬂ%’tlve 5. ?M%W@i ‘és,egr‘?‘? MIPERD) et |
b=br oad. M#Resdgsaldard: OheRERPIRHRAES 2Rk ieSseR IR hPRSyakis AT IR ﬂﬁﬂ@i@g‘bl y
omtted. Content of water in crystalline conpounds was determ ned by Karl

Fi scher t fRUTe¥iptEms apysed dprummltip 'ﬁwmﬁiﬁwé&sﬁ:ﬁhg]&@ detlowflety ?“@éplmlées? gel
60, 40-60_n L IS epar.atjon of internediates
A Al kyl 2l R et QECHNARS HiaRPion SRS ot SEBRIS be R RSt one A

suspensi ott=wiple ofl triptethyrarindiipld, B-bgoado IMR Bighhle @b@bspohdihg anskidic prstbid
formam de (100 ](r&) was kept at 15-18 C fol |l owed by the addition of a
sol ut i'8n ¥F esnorally Ryfesy (enisnt of waen i grystndlineqynpoyids Wasgdstesnringd hoKamni de

150 nl) . pj [ ] s rat Wik enf 60 mn
ol | owsd” by i eaHoh 18 B Chfor R0 b 15 28] ol SR PR, 1. 89uRt 0oy
in di met hpbTMmaansade (50 nl) at a tenperature of 20 C. The resulting
m xture

Examples
15

Preparation of intermediates

A. Alkylating reagents

20 1-(2-Chloroethyl)-3,4-dihydroquinolin-2(1H)-one
A suspension of sodium hydride (3.0 g, 60% in mineral oil) and dimethyl formamide (100
mL) was kept at 15-18 °C followed by the addition of a solution of 3,4-dihydroquinolin-
2(1H)-one (10.0 g) in dimethyl formamide (150 mL). The resulting mixture was stirred at

room temperature for 60 min followed by the addition of a solution of 2-chloroethyl acetate

25 (10.0 g) in dimethyl formamide (50 mL) at a temperature of 20 °C. The resulting mixture
was heated at 80 °C for 2 % h, cooled and poured onto ice. The aqueous phase was extracted
with ethyl acetate, and the combined organic phases were washed with brine, dried
(MgSOy) and concentrated in vacuo. The crude product was purified by flash
chromatography on silicagel (eluent: ethyl acetate/heptane 1:1) to give crude 1-(2-

30  acetoxyethyl)-3,4-dihydroquinolin-2(1H)-one (10.2 g). A mixture of crude 1-(2-
acetoxyethyl)-3,4-dihydroquinolin-2(1H)-one, sodium methanolate (2.5 mL, 30% in

methanol) and methanol (250 mL) was stirred at room temperature for 16 h and



was heated at 80 C for 2 1/2 h, cool ed and poured onto ice. The aqueous
phase was extracted wth ethyl acetate, and the conbi ned organi c phases
wer e washe@ osobéysbri ne, dried (MgSO4) and concentrated i n peaopor/odfe crude
product was purified by flash chromatography on silicagel (eluent: ethyl
acetate/ heptane 1:1) to give crude 1-(21630

acet oxyet hyl ) -3, 4-di hydroqui nolin-2(IH-one (10.2 g). A m xture of crude
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resul ti ng13-BroBpiopan-3131)-8 AdiiRfdrofiBReAd-BMPature for 10 mn fol l owed by
the addition of a solution of I,3-dibronopropane (172 gg i n di nethyl
f or mark deA(susgengion of sodiumdiydedea(u$ &, @% dom@sra ol hed ¢ yliforgnapgiden3Q0ur e

RIS DU S E R aRek R S RV E AN G R S S

The conbi n@d)@ng#2¥.0 g) in dimethyl formamide (180 mL). The resulting mixture was stirred at

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

20  mixture was stirred at 30 °C for 20 min and concentrated in vacuo. The residue was poured
onto ice, and the aqueous phase was extracted with ethyl acetate. The combined organic
phases were washed with brine, dried (MgSO,) and concentrated in vacuo. The crude
product was purified by flash chromatography on silicagel (eluent: ethyl acetate/heptane
1:1) to give the product as a yellow oil (27 g).

25
The following compounds were prepared in a similar manner
1-(4-Bromobutan-1-y1)-3,4-dihydroquinolin-2(1H)-one
from 3,4-dihydroquinolin-2(1H)-one and 1,4-dibromobutane
30

1-(5-Bromopentan-1-yl)-3,4-dihydroquinolin-2(1H)-one

from 3,4-dihydroquinolin-2(1H)-one and 1,5-dibromopentane



phases were washed with brine, dried (MJSO4) and concentrated in vacuo. The
crude product was purified by flash chromat ography on silicagel (eluent:
ethyl acetwvat®@/doest ane 1:1) to give the product as a yel | pgmmko1(0d4079) . 25
The foll owi ng conmpounds were prepared in a simlar manner

1- (4- Bronmobut an- 1- yl ) - 3, 4- di hydr oqui nol 1A-2(1H)-one from

3, 4-di hydroqui nol i n-2(1H)-one and 1, 4-di bronobutane 30
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.7 g).
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for 10 min, filtered and concentrated in vacuo. The residue was dissolved in acetone (250
mlL) followed by addition of lithium bromide (6.5 g), and the resulting mixture was boiled
under reflux for 2 h. The mixture was poured onto brine, and the aqueous phase was
extracted with ethyl acetate. The combined organic phases were dried (MgSOy), filtered and
concentrated in vacuo. The residue was purified by flash chromatography on silicagel

20  (eluent: ethyl acetate/heptane 1:2) to give the product as a yellow o0il (2.7 g).

3-Bromo-1-(3,4-dihydro-1H-isoquinolin-2-yl)propan-1-one

A solution 3,4-dihydro-1H-isoquinoline (18.4 g) and triethylamine (19 g) was cooled down
to 5 °C followed by the addition of a solution of 3-bromopropanoyl chloride (25 g) in
25  tetrahydrofuran (50 mL). The resulting mixture was stirred at 5 °C for 45 min, filtered and

concentrated in vacuo and used without any further purification.

The following compound was prepared in a similar manner

30 4-Bromo-1-(3,4-dihydro-1H-isoquinolin-2-yl)butan-1-one

from 3,4-dihydro-1H-isoquinoline and 4-bromobutanoyl chloride



3 -Brono-1-(3,4-di hydro- | Hisoquinolin-2-yl)prop an- | -one A solution
3, 4-di hydro-1Hisoquinolin (18.4 g) and triethylamne (19 g) was cool ed
down to ﬁz(ﬁzfookdsomed by the addition of a solution of 3-kpcanmiiaearoy!
chloride (25 g) in 25 tetrahydrofuran (50 m.). The resulting m xture was
stirred at 5 Cfor 45 nin, filtered and!8 concentrated in vacuo and used

w t hout any further puri f| cation. The follow ng compound was prepared in a
sim|ar nMnnerAmigess- Br onp- 1- (3, 4-di hydro- 1Hi soqui nol i n-2-yl ) but an- 1- one
from 3, 4-di hydro- 1Hi soqui nol i n and 4-bronobut anoyl chl oride WO 02/ 00645
PCT/ DKO1/ 00407 18 B. Amnes 5 -(Piperazin- | -yl)-1 Hindole A m xture of
5-nitro- Jﬂﬂ(li’lpei@hﬁ-l(gﬂé}—lgy)mdpw | adi um on activated carbon (Pd 5 % water 50
%9 5 (2.5 g) and ethyl acetate was shaken at roomtenperature for 1.5 h
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m xture was stirred at 5 45 m n and su equently guenched by the
addi t i on @sktaigirsthyl80ingil P0:4) & give q wdute srystadfineraontppind 3 e gk othichi on (25 nl)
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si | i cagel tetrblglduefitan G0OMIL)aE 8L11B%E). The alihy ¥adpRpared fRint NihéeRRRUIHiuaA4. 9 9),
whi ch subsequently was 20 dissol ved in nethanol (1000 nlL) and added
ammonilam Beiida@> enal grearmtgsuinharicarigd32.3 g). The mixture was stirred at 5 °C for

45 min and subsequently quenched by the addition of water (50 mL), 15 % aqueous sodium
hydroxide solution (25 mL) and water (125 mL). The mixture was dried (MgSQy), filtered

and concentrated in vacuo. The residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate) to give a brown oily compound (44.9 g), which subsequently was

20 dissolved in methanol (1000 mL) and added ammonium formate (150 g) and palladium on
activated carbon (Pd 5 %, water 50 %) (12 g). The mixture was boiled under reflux for 45
min, cooled, filtered and concentrated in vacuo. The residue was dissolved in
tetrahydrofuran/ethyl acetate and added brine and concentrated aqueous ammonia solution
under cooling to give a basic reaction mixture. The two phases were separated, and the

25 aqueous phase was extracted an additional two times with tetrahydrofuran/ethyl acetate. The
combined organic phases were washed with brine, dried (MgSO,) and concentrated in
vacuo. The residue was crystallised from tetrahydrofuran/n-hetane to give the title
compound (17.3 g).

30 6-(Piperazin-1-yl)-1H-indole

prepared in a similar manner as 5-(piperazin-1-yl)-1H-indole starting from 6-amino-1H-

indole (Brown et al. J. Am. Chem. Soc. 1954, 76, 5149-5150)



activated carbon (Pd 5 % water 50 %9 (12 g). The m xture was boil ed under
reflux for 45 mn, cooled, filtered and concentrated in vacuo. The residue
was di ssolwaioogys t et rahydrofuran/ethyl acetate and added permmo120§h7
concentrated aqueous amoni a solution under cooling to give a basic
reaction mxture. The two phases were s&Parated, and the 25 aqueous phase
was extracted an additional two tines with tetrahydrofuran/ethyl acetate.
The conbitbe-RihpdmrHphrdiasd-yorlé-doleed with brine, dried (MySO4) and
concentr i . The residue was crystallised from
tetrahyd?%?%gwgn?%yﬁﬁégne to give the title conpound (17.3 g). 30

6- (Pi perazin-1-yl)-lHindole prepared in a simlar manner as

5-(pi perazin-1-yl)-1Hindole starting from6-amno-IH indole (Brown et al.
J. Am o&E@@%ﬂ@!ﬁi&ﬂ%m&mw) WO 02/ 00645 PCT/ DKO1/ 00407 19
5-(3, 6D r0- icdj:ne 4= W) - TH- 1 ndal e, 20459 .
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5- (3, 6- di dwptlc aeidits Pyli) o a3-shakeh)at dddni Replean(rd fér ) h uiled Biafuspdsteder (0. 2 Q)

and acetiégﬁcid I% 0 nL) was hakqe(n at roomtenperature for 24 h under 3
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(1.3 g). thetiHeepapatnd(i.bg).t he conpounds of the invention Exanple 1 15 1,
5-{4-[2-(2- Oxo- 3, 4-di hydro-2H-quinolin-1 yl)ethyl Jpi perazin-1

yl }-1Il|-i ndol e, oxalate A m xture of 5-(piperazin-1-yl)-1Hindole (0.5 g),
1- (2-chl oroet hyl) -3, 4-di hydroqui nolin- 2(1H)-one (1.04 g), lithium brom de
(1.08 g), triethylamne (1 niL), dinethyl formam de (2 nL), tetrahydrofuran
(25 nlL) abxeppuationekthezompopndsef theiihemtionder reflux for 5 h. The

Example 1

15
1, 5-{4-[2-(2-Oxo-3,4-dihydro-2H-quinolin-1-yl)ethyl]piperazin-1-yl}- 1 H-indole, oxalate
A mixture of 5-(piperazin-1-yl)-1H-indole (0.5 g), 1-(2-chloroethyl)-3,4-dihydroquinolin-
2(1H)-one (1.04 g), lithium bromide (1.08 g), triethylamine (1 mL), dimethyl formamide (2
mL), tetrahydrofuran (25 mIL) and butanone (25 mL) was boiled under reflux for 5 h. The

20 mixture was filtered and concentrated in vacuo. The residue was purified by flash
chromatography on silicagel (eluent: ethyl acetate/heptane/triethylamine 50:5:5). The title
compound was isolated as the oxalate salt from tetrahydrofuran (0.15 g). '"H NMR (DMSO-
de): 2.55 (t, 2H); 2.80-2.95 (m, 4H); 3.05 (s, 4H); 3.15 (s, 4H); 4.15 (t, 2H); 6.30 (s, 1H);
6.85 (d, 1H); 6.95-7.10 (m, 2H); 7.15-7.35 (m, 5H); 10.85 (s, 1H). MS m/z: 375 (MH4),

25 174

Example 2
2a, 5-{4-[3-(2-Oxo-3,4-dihydro-2H-quinolin-1-yl)propan-1-ylJpiperazin-1-yl}-1 H-indole,

30  hydrochloride
A mixture of 5-(piperazin-1-yl)-1H-indole (1.8 g) in dimethyl formamide (25 mL) and 1-(3-

bromopropan-1-yl)-3,4-dihydroquinolin-2(1H)-one (2.9 g) in butanone (100 mL) was added



20 m xture was filtered and concentrated in vacuo. The residue was purified
by flash chromatography on silicagel (eluent: ethyl

acet at e/ hawt @nweédsr i et hyl ami ne 50: 5:5). The title conpouncorvaskiiaok@t ed as
the oxalate salt fromtetrahydrofuran (0.15 g). IH NWVR (DVBO- d6): 2.55 (t,
2H); 2.80-2.95 (m 4H); 3.05 (s, 4H); 3285 (s, 4H); 4.15 (t, 2H); 6.30 (s,
1H); 6.85 (d, 1H); 6.95-7.10 (m 2H); 7.15-7.35 (m 5H); 10.85 (s, 1H. M
in/z: 375rieNsHIming |5 1i1) and Briedimelep réfhx for 4 h. The mixture was filtered and

5-{4-[3-(2-Ox0- - di hydr o-.2H qui.nolin-1. yl -1 yl pi in-1
D yoT b et Kathe 369 GRS HeRpE ey B sEt i BablS, 91 sileael ndol o
(1.8 g) i @IGEntektN hcdtateREthRminD1 00:4) 18 ﬁ/ejthc( dude Eroguct)as,an orange oil (3.0 ( g:BO 0

br onmopropan-1 -yl ) -3, 4- di hydr oqui nol'i n-2("1H) - one ( i n buttanone
nL) was aderttlewwnprudess irtatebrothe bydmehlopide salt Gompceatohaes § Shitk) and

boi | ed fl f , ] i d ted i

vacuo. SandTRLSEedinb 2 00's), IRF B HRMS (S D s hny SR & i Bager
| t: 25byl, 2H3et.90 @/ 2H); 8t IArye 303, | ¥8): 3% @r A ;
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salt fronf wRD: 215740\, 8HD; He0 T dngrsisn aH).0V8 nyy: 38%(MH6),248 C.
"H NMR ( d6): 2.00-2.10 (m 2H); 2.55 (t, 2H); 2.90 (t, 2H); 3.25
(broad s, 4); 3.50-3.70 (m 4H); 3.95 (t, 2H); 6.35 (s, 1H); 6.95 (d,

1H); 7.05 (t, IH); 7.15-7.40 (m 6H); 11.05 (broad s, 2H). M5 nmz: 389
(M), 1,?8. 0O The foll ow ng conpounds were prepared in a simlar manner:
2b, 5-194- fhe following eompyndy YiareRrorr eIt ol et Mpnnesut an- 1yl pi per azi n- 1
yl}-1Hindole, hydrochloride from 5-(piperazin-1-yl)-1Hindole and
1- (4- br omobut an- 1-yl ) - 3, 4-di hydroqui nolin-2(1H)- 15 one. M 233-236 C. 1H
NVR ( DNBQWE) {4-[4-B65Oko-6 -ty i) E-quuintGin A -Abufan- 1 2Hpipelasin 18 }-1 Hadole,2 . 85
(t, 2H); 3.20 (s,..2H); 3.35 (broad s, 2H); 3.45 (broad s, 2H); 3.55-3.75
(m 4H): é‘fj’i@ﬂ@;’_{lﬁzm; 6.40 (s, 1H): 7.00 (t, 1H): 7.05 (d, 1H): 7.15 (d,
&/EI) » Z: 2 gggm?ﬁﬂgéaziﬁmyl)-ilﬁédol(e%nd b i brdm8Buthitl1 B, 4-dilydkoqdiRsiRasi sy 2H) -
15 one. Mp 233-236 °C. '"H NMR (DMSO-dg): 1.55-1.65 (m, 2H); 1.75-1.85 (m, 2H); 2.55 (4,

2H); 2.85 (t, 2H); 3.20 (s, 2H); 3.35 (broad s, 2H); 3.45 (broad s, 2H); 3.55-3.75 (m, 4H);
3.95 (t, 2H); 6.40 (s, 1H); 7.00 (t, 1H); 7.05 (d, 1H); 7.15 (d, 1H); 7.20-7.30 (m, 3H); 7.35
(s, 1H); 7.40 (d, 1H); 11.15 (broad s, 2H). MS m/z: 403 (MH+).

20 2¢, 6-{4-[3-(2-Oxo-3,4-dihydro-2H-quinolin-1-yl)propan-1-yl]piperazin-1-yl}-1H-indole,

oxalate

from 6-(piperazin-1-yl)-1H-indole and 1-(3-bromopropan-1-y1)-3,4-dihydroquinolin-2(1.H)-
one. "H NMR (DMSO-dg): 1.80-1.95 (m, 2H); 2.55 (t, 2H); 2.75-2.90 (m, 4H); 3.00 (s, 4H);
3.20 (s, 4H); 3.95 (t, 2H); 6.30 (s, 1H); 6.80 (d, 1H); 6.85 (s, 1H); 7.00 (t, 1H); 7.10-7.30

25 (m, 5H); 7.40 (d, 1H); 10.80 (s, 1H). MS m/z: 389 (MH+), 188.

2d, 6-{4-[4-(2-Oxo0-3,4-dihydro-2H-quinolin-1-yl)butan-1-ylpiperazin-1-yl}-1H-indole,

oxalate

from 6-(piperazin-1-yl)-1H-indole and 1-(4-bromobutan-1-y1)-3,4-dihydroquinolin-2(1H)-
30 one. 'HNMR (DMSO-dg): 1.55-1.75 (m, 4H); 2.55 (1, 2H); 2.85 (t, 2H); 2.95 (t, 2H); 3.15

(s, 4H); 3.25 (s, 4H); 3.95 (t, 2H); 6.30 (s, 1H); 6.80 (d, 1H); 6.90 (s, 1H); 7.00 (t, 1H);

7.10-7.30 (m, 4H); 7.40 (d, 1H); 10.80 (s, 1H). MS m/z: 403 (MH+).



20 2c,

6-{4-[3-(2- xo0- 3, 4-di hydro-2Hquinolin-1 yl)propan-1

yl pi perazin-lyl}-I1Hindole, oxalate from 6-(piperazin-1-yl)-1Hindole
1- ( 3- br omwey @@eéusl- yl ) - 3, 4- di hydroqui nol i n-2(1H) - one. 1H pd¥ihKdNoes7d6) :

1.80-1.95 (m 2H); 2.55 (t, 2H); 2.75-2.90 (m 4H); 3.00 (s, 4H); 3.20 (s,
3.95 (t, 2H) 6.30 (s, 1H); 6.80 (@l 1H): 6.85 (s, 1H); 7.00 (t, 1H);
7.10-7.30 25 5H); 7.40 (d, 1H); 10.80 (s, 1H). M5 nlz: 389 (M#), 188.
2d, 6-{4-Ba5¢ &62 Qra-3di-tsidno-Zhquiiofiotkyliprondn) butlah6 Hikykdpi-pHrridiv-2-

H i nggl a 6- (pi perazin-1-yl)-1Hindol e and
br on@mwdgﬁydr oqui nolin-2(1H)- 30 one. 1H NWMR (DWVSO d6):
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(t, 1H); 7.15-7.40 (m, 6H); 9.45 (b s, 1H); 11.00 (s, 1H). MS m/z: 388 (ME+) 188.

Example 3

3a, 5-{4-[4-(3-Oxo-3,4-dihydro-2H-1,4-benzoxazin-4-yl) butan-1-yl]piperazin-1-yl }- 1 H-
indole, hydrochloride

A mixture of 5-fluoro-3-(piperidin-4-yl)-1H-indole (0.3 g), 4-(4-bromobutan-1-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3(4H)-one (0.55 g) and triethylamine (0.75 g) in dimethyl
formamide (5 mL) and butanone (10 mL) was boiled under reflux for 6 h. The mixture was
concentrated in vacuo, and the residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate/ethanol/triethylamine 90:10:5) to give the crude product, which was
isolated as the hydrochloride salt from tetrahydrofuran as a white crystalline compound (0.3
g). '"H NMR (DMSO-dg): 1.55-1.70 (m, 2H); 1.80-1.90 (m, 2H); 3.20 (t, 2H); 3.40 (broad s,
2H); 3.50-3.80 (m, 6H); 3.95 (t, 2H); 4.65 (s, 2H); 6.40 (s, 1H); 6.95-7.15 (m, 4H); 7.25 (d,
1H); 7.40 (s, 1H); 7.45 (d, 1H); 11.20 (s, 1H); 11.40 (broad s). MS m/z: 405 (MH+).

The following compounds were prepared in a similar manner

3b, 5-{4-[3-(1-Ox0-3,4-dihydro-1H-quinolin-2-yl)propan-1-ylpiperazin-1-yl}-1H-indole,
hydrochloride
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1.60-1.70 (m 2H): 1.70-1.90 (m 2H); 3.00 (t, 2H); 3.15- 10 3.75 (m 14H);

6.40 (s, 1H); 7.05 (d, 1H); 7.25-7.40 (m 5H); 7.45 (t, 1H); 7.90 (d, 1H);

1

1.10 (s, 4d,t) j4-p5L (2P i PBDEB quittdlin- 1B p8ptin- B Boib Mebih- 1 -y RN aRis 1A
15 hydrochloride
A suspension of lithium aluminium hydride (0.56 g) in tetrahydrofuran (50 mL) was stirred
at 5 °C followed by the addition of concentrated sulfuric acid (0.73 g) in tetrahydrofuran (25
mL). The mixture was stirred at 5 °C for 30 min followed by the addition of 5-{4-[3-(2-0x%o-

3,4-dihydro-2 H-quinolin-1-yl)propan-1-yl|piperazin-1-yl}-1H-indole (1.8 g) in
20  tetrahydrofuran (50 mL). The mixture was stirred at 5 °C for 15 min followed by standard
work up. The title compound was isolated as the hydrochloride salt from acetone as a white
crystalline compound (1.4 g). Mp 200-204 °C. 'H NMR (DMSO-dg): 1.80-1.95 (m, 2H);
1.95-2.10 (m, 2H); 2.65-2.75 (m, 2H); 3.10-3.80 (m, 14H); 6.35 (s, 1H); 6.50 (i, 1H); 6.65
(d, 1H); 6.90 (d, 1H); 6.90-7.00 (m, 2H); 7.25 (s, 1H); 7.30-7.40 (m, 2H); 11.05 (broad s,
25 2H). MS m/z: 375 (MH+), 199.

The following compound was prepared in a similar manner

4b, 5-{4-[3-(3,4-Dihydro-2H-quinolin-1-yl)propan-1-ylpiperazin-1-yl}-1H-indole,

30  hydrochloride
from 5-{4-[4-(2-0x0-3,4-dihydro-2 H-quinolin-1-yl)butan-1-yl]piperazin-1-yl}-1H-indole.
Mp 206-209 °C. "H NMR (DMSO-dg): 1.65-1.80 (m, 2H); 1.80-1.90 (m, 2H); 1.90-2.05 (m,
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crude product, which was isolated as the hydrochloride salt from tetrahydrofuran as a white
15  crystalline compound. Mp 209-211 °C. 'H NMR (DMSO-dg): 2.75-2.85 (m, 0.8H); 2.85-
3.00 (m, 1.2H); 3.15 (t, 2H); 3.50 (t, 2H); 3.65 (s, 2H); 3.75 (t, 2H); 3.85 (s, 6H); 4.65 (s,
1.2H); 4.75 (s, 0.8H); 6.50 (s, 1H); 7.15-7.25 (m, 4H); 7.30 (d, 1H); 7.45 (s, 1H); 7.55 (4,
1H); 7.70 (s, 1H); 11.40 (s, 1H). MS m/z: 389 (MH+), 252, 214.

20 The following compound was prepared in a similar manner

Sb, 5-{4-[4-(3,4-Dihydro-1H-isoquinolin-2-yl)-4-oxobutan-1-yl]piperazin-1-yl}- 1 H-indole
from 5-(piperazin-1-yl)-1H-indole and 4-bromo-1-(3,4-dihydro-1H-isoquinolin-2-yl)butan-
1-one). Mp 122-125 °C. 'H NMR (DMSO-de): 1.70-1.85 (m, 2H); 2.30-2.40 (m, 2H); 2.40-

25 2.50 (m, 2H); 2.75-2.80 (m, 0.8H); 2.85-2.90 (m, 1.2H); 3.05 (s, 4H); 3.35 (s, 4H); 3.70 (t,
2H); 4.60 (s, 1.2H); 4.70 (s, 0.8H); 6.30 (s, 1H); 6.35 (d, 1H); 7.00 (s, 1H); 7.15-7.35 (m,
6H); 10.80 (s, 1H). MS m/z: 403 (MH+), 270.

30
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(t, 2H); 4.60 (s, 1.2H); 4.70 (s, 0.8H); 6.30 (s, 1H,; 6.35 (d, 1H,; 7.00
(s, 1H; 7.15-7.35 (m_ 6H); .10. 80 gs 1H). M5 miz: 403 (M), 270. 30 WO
02/ 00645 Bltihitien of GisAindingof [BHYMA9E3103 te humae dopamgimedd .aeeepéurnds of t he
invention were tested in well- recognised and reliable tests. The tests 5
were as follows: Inhibition of the binding of [3H YM09151-2 to hunan
dopanmi ne B4 iils methey} the mhByitibrbysdies ditie binb@gion TERYM-0913y2 @rosgavipo t he

bi ndi ng of Jn% YM 09151-2 (Q.06 nM to 10 nmenbranes of human cloned
dopani'fe BFmST %%fg’t“&%aél ':i@(ﬁﬂé%?éﬁni? P+ orsesrteis icspipssed iy P ¢ede s dstermined én
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5- HT2A r eB€piiBH)/945 The conpounds were tested with respect to their
affinity for 5-HT2A receptors by determning their ability to inhibit the
bi ndi ng of [3H] Ketanserin (0.50 nM to nmenbranes fromrat brain

Inhibition of the binding of [3H]Ketanserin to 5-HT4 receptors

15
The compounds were tested with respect to their affinity for 5-HT» receptors by determining
their ability to inhibit the binding of [’H]Ketanserin (0.50 nM) to membranes from rat brain
(cortex) in vitro. Method described in Sanchez et al. Drug Dev. Res. 1991, 22,
239-250.

20

The results obtained are presented in table 1:

Comp. D4-bind. 5-HT;4-bind.
No.

1 90 % at 50 nM 29

2a 3.2 13

2b 18 17

2c 94 % at 50 nM 32

2d 58 % at 50 nM 46 % at 100 nM
2e 0.97 6.6

2f 1.6 22

3a 56 % at 50 nM 89 % at 100 nM
3b 78 % at 50 nM 90
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general , phe—conpobpds of the invention have been found potently to inhibit
t he bindin of [3H?'¢M 09151-2 to dopam ne 3/ receptors. The conpounds|have
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Table 1: Binding Data (IC5) values in nM); or % inhibition.

In general, the compounds of the invention have been found potently to inhibit the binding
of PH]YM-09151-2 to dopamine D, receptors. The compounds have also been tested in a
functional assay described by Gazi et al. in Br. J. Pharmcol, 1999, 128, 613-620, and it has
been shown that the compounds are antagonists or partial agonists at dopamine Dy

receptors.

The compounds have also been found to inhibit the binding of [3 H]Ketanserin to 5-HT;a

receptors in vitro.

In addition to the above tests, the compounds of the invention were tested in the following

test:
Inhibition of binding of [’H]|Spiperone to rat dopamine D, receptors

By this method, the inhibition of drugs of the binding of ["H]Spiperone (0.5 nM) to dopamine
D, receptors in membranes from rat corpus striatum is determined in vitro. Method and results

in Hyttel et al. J. Neurochem. 1985, 44, 1615-1622.
Inhibition of binding of [*H]Prazosine to rat alpha-1-receptors
By this method, the inhibition by drugs of the binding of [’H]Prazosin (0.25 nM) to alpha-1

receptors in membranes from rat brain is determined in vitro. Method modified from Hyttel et

al. J. Neurochem. 1985, 44, 1615-1622.



10 receptors in vitro. In addition to the above tests, the conpounds of the
invention were tested in the followng test: 15 Inhibition of binding of

[ 3H] Spi pew@®/dogusr at dopam ne D2 receptors By this nethodpdingkiinbidi tion
of drugs of the binding of [3H] Spi perone (0.5 nM to dopam ne D2 receptors
in menbranes fromrat corpus striatumigbdetermned in vitro. Method and
results in Hyttel et al. J. Neurochem 1985, 44, 1615-1622. 20 Inhibition
of bi ndi n§heeomnpoudiphaveosi ereoniylovaiffiaitp fier-the domodpt Ds secBytot hidssamed hiidtle t he

i nhibition by drugs of the binding .0 3H| Prazosin (0.25 nM to al pha-1
recept or s %%ﬂ%ﬁ%ﬁ%gﬂ¥P) ﬁﬁ@yﬁggph&ig 8?%Q%$ﬁ@ﬁ&?n vitro. Method

nodi fied fromHyttel et 25 al. J. Neurochem 1985, 44, 1615-1622. WO

02/ 00645 PCT/ DKO1/ 00407 26 The conpounds have no or only low affinity for
t he dopantwWéhappores saipe of thgramponwrds@isothare advantrgeoisgod velubdity andmetbbiini t y
to alp a-&]ﬁﬂépnergic receptors. Furthernore, some of the conpounds al so
have a van?ag ous good solubility and netabolic 5 stability. Accordingly,
t he conpounds of the invention are considered useful in the treatnent of

positive gﬂd negative synptons_of schizophrenia, other psychoses, anxiety
di sor der s:*ceqidmely, dhegontnonndsseifhe nveriian aye sensifiered ysafl én thedispigeant gfid
obsessi ve,cannul S | Lo i . itive

di sor der sp si de g? fn ég%tg}ei ggenés %@sc@%ﬁé@%@?,oﬁ%?rapggﬁ%?%égyC Igt&?ig%%éergr/itsg?h

m gr ai ne, assgenenlis@hamtédty disbrdey, paniedisovddr yindl bbweestes canghlsine tiserdet,"pr ovenent
of sleep. . In particular the conpounds of the invention are considered

usef ull0i ndePression, aegreRsinn. epengbie disoyders side pert Ingacedhysamgntipnakchi zophr eni a
Wi t hout i BEhGiOtic s ﬂtéeﬂw'éﬂa& tofl Qlefii i ) anpl es The
pharnaceuti§§¥ f&?n%%afio slof t%eoﬂngeH%| ﬁ§%%§ﬁ%gggg§%§%%gﬂ%§x

convent i omgirovement of sleep. In particular the compounds of the invention are considered useful in

the treatment of positive and negative symptoms of schizophrenia without inducing

extrapyramidal side effects.

15
Formulation Examples
The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art.

20

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting machine. Examples of adjuvants or diluents comprise: corn starch, potato starch,
talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or

25  additives usually used for such purposes such as colourings, flavourings, preservatives etc.
may be used provided that they are compatible with the active ingredients.
Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, sterilising the solution and filling it in suitable ampules or vials. Any

30 suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, etc.



methods in the art. 20 For exanple: Tablets may be prepared by m xing the
active ingredient with ordinary adjuvants and/or diluents and subsequently
conpr essi Wo ¢2wee431 Xture in a conventional tabletting nmachicgkdwesp! es of
adj uvants or diluents conprise: corn starch, potato starch, talcum
magnesi um stearate, gelatine, |actose, glms, and the |ike. Any other

adj uvants or 25 additives usually used for such purposes such as

col our i ng8ypifdlzxenples g€ recipes Serthafarmaatien of thermyention useas folows:ded t hat t hey
are conpatible with the active ingredients. Solutions for injections nay be
prepared by dissolving the active ingredient and possible additives in a
part of the sol veablefsontaifE 5 i0ahg opﬂhefa@ﬁ@bdomp%hﬁa bltl@ul‘é’ééﬁ%% theaﬁiée%%e ng the
solution to desired vol uneg, ster|I|S|ng the solution and filling it in

sui tabl e anpulesfﬁmVQﬁam@mehy 30 suitabl e al8dimgve conventlonally used in
the art may be aqg8€E§SUCh as tonicity agent§; greservatlves

ant|OX|dants etcC 02/ 00645 PCT/ DKO1/ 00407 Typi cal exanpl es of

reci pes for t he simistatchon of the inventionsarggas follows: 1) Tablets
containing 5.0 ng{of t he active conpound cal cul ated as the free base:

Active conpound BhurewypsonyAellBloee 60 ng  Mai z@4dB&rch 30 ny

Hydr oxypr opyl cel rocrystal el lul ose 19.2 ny
Croscarnel | ose Sggﬁun1 ]ﬂné@éh4§§§ 10 Nhgneg?ﬁngstearate 0.84 ng 2)

Tabl et s contain|Ngo@mﬁndgmeSoﬂMﬁlﬁﬂmime conp@undgcal cul ated as the free

: Acti . L 4 1 h 2
ggssdéﬂeca!gengogkgggguglgmn . actose 46.9 nqg 5 Mai ze starc 3.5 ng

2) Tablets containing 0.5 mg of the active compound calculated as the free base:
Active compound 0.5mg
Lactose 46.9 mg
15 Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg
20
3) Syrup containing per millilitre:
Active compound 25 mg
Sorbitol 500 mg
25 Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben 0.1 mg
Ethanol 0.005 ml
30 Flavour 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1 ml



M crocrystalline cellulose 14.4 ng Croscarnell ose Sodium Type A 1.8 ng
Magnesi um stearate 0.63 ng 20 3) Syrup containing per mllilitre: Active
conpound R% ¢¥oe4SOr bi tol 500 nmg 25 Hydroxypropyl cel | ul osecmi®/deharcer ol
50 ng Methyl -paraben 1 ng Propyl-paraben 0.1 ng Ethanol 0.005 m 30

Fl avour 0.05 nmg Saccharin sodium0.5 ng8 Water ad 1 m WD 02/ 00645

PCT/ DKO1/ 00407 28 4) Solution for injection containing per millilitre:
Active conmpound 0.5 ng Sorbitol 5.1 ng s Acetic Acid 0.05 ng Saccharin

sodi um 0. p, ngy r.ad. 1. M WO 02/.00645 PCT/DKO1/00407 29 Cainms 1. An
i ndol e deri vati %oﬁgﬁn&‘ “(nﬁeé’tlf”&??f%?l&lwer ﬁ%q[‘lli?é

Active compound 0.5 mg
Sorbitol 5.1mg
5 Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1 ml



R2 Y+ Y4 </- Rlo XN-(CH2)n W(CH2),-Z Y2 NRY1L/ RI1 4 RR12 (I) 5
wherein a) YL is N, which is bound to Z, Z and Y2 are selected from CH2,
CO, CS, Swoanao&e2; provided that at | east one of Z and 6¢T/BK@@d8107Y3 S
0O, Sor CHR7 and Y4 is 0, S or CHRS, prow ded that only one of Y3 and Y4
isOor S 10 b) Y2 is N, which is bounddt o Z, Z and Y1 are selected from
CH2, CO CS, SO and SO2; provided that at | east one of Z and Y1 is CH2; Y3
is CHR7 af#pims$ js 0, Sor CHR3; c) Y2 is N, which is bound to Z. Z and Y3
are selected fromCH2, CO CS, SO and SO2 15 provided that at |east one of
Z and Y3 is CH2; Y is CHR6 and Y4 is O, Sor CHR8; Wis a bond, 0, S, CO
CS, SO or1SQ2: A){m@olgdeﬁdtl@éhabm@ﬂ@vfbﬂﬁaat hat when X is C, the dotted |ine
i ndi cates a bond, and when X is 20 Nor CH the dotted line indicates no
bond; nis 0-5 mis 0-5 and n +inis 1-6; provided that when Wis 0 or S,
then n > 2 and m> 1xt when Wis CO, CS, SO or SO, thenRn > land m>_
1, 25 one of Rl and R4form3abondtoXand;heohers qa‘ Rl, Rz,

R3 ,R4 and R5 e/Tndgpendent |y sel ec\;3 ed o By
hal ogen, cyano n| , amlng hydr Rxyey L6 MO 02LOD645 01/ 00407 30
al kyl - am no,

6-alkyl \ - ani/ho. &L 6-al kyl JC2_6- 4
C2_6-al kynyl , Cl 6 al Y, @Lﬁ/gl kylthio, Cl_6- EI\I{,
hydr oxy or t hi ok C3_8greycl oal kyl , C3_8-cycl oal kyl -

5 wherein

a) Y! is N, which is bound to Z, Z and Y? are selected from CH,, CO, CS, SO and SO;;
provided that at least one of Z and Y? is CH,; Y>is O, S or CHR and Y*is 0, S or CHR?,
provided that only one of Y* and Y*is O or S;

10
b) Y?is N, which is bound to Z, Z and Y" are selected from CH,, CO, CS, SO and SO;
provided that at least one of Z and Y' is CHy; Y2 is CHR’ and Y* is 0O, S or CHR,

¢) Y?is N, which is bound to Z, Z and Y? are selected from CH,, CO, CS, SO and SO,
15 provided that at least one of Z and Y? is CHy; Y'is CHR® and Y*is O, S or CHR®;

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

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

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

when W is CO, CS, SO or SO, thenn> land m > 1;

25 one of R, R% R® and R* forms a bond to X and the others of R, R%, R* R* and R’ and R’-
R are independently selected from hydrogen, halogen, cyano, nitro, amino, hydroxy, C;.4-



6-al kyl, acyl, thioacyl, trifluoronmethyl, trifluoronethylsulfonyl or Cl.6
al kyl sul fonyl; 5 Ris hydrogen, Cl _6-al kyl, C2.6-al kenyl, C2_6-al kynyl,
Cl_6- al kylvosphsédst uted with hydroxy or thiol, C3_8-cycl oadeybko1/00407
C3_8-cycl oal kyl -C1_6-al kyl, acyl, thioacyl, trifluoronethylsulfonyl and
Cl1_6 al kyl sul fonyl; or phar maceuti cal | y3éccept able salts thereof. 10 2. A
conpound according to claim1, wherein Y is N, which is bound to Z. Z and

Y2 are s élﬂ%]c@léﬂlof dien crakyloamigs, CSeulkyid CsealkenyloGh gelitynyiatC,atalkeas Ci.0 n e

of Z and Y2 R7 and.Y4 s 0, .S_or

only one &f h1(8}§1 Vﬂﬁ%’]s Sﬁbsgplt‘%' Wﬁ?g%—f{ droxy 85%@&6”8%"&%4“@(1 &-aﬁ@ﬁ%g
wher ei n Ydalkgl, Meylyhicayl, &ifeuadethgl, &iflbrénethyRulfedy® 018@& g dufts:8m CH2 and
CO, provided that at |least one of Z and Y2 is CH2; and Y4 is 0,

S or CHR8. 20 4. A corrpound accordl ng to cIa|m2 whereln YL is N whichis

bound t.0 s i kS R?

colrjrpou%d acc%ﬁﬁ% X -a?%dl %%uen}gid 63?%@ \ﬁ%é P%ﬁtﬂgf}%tﬁ%@ox&o’i S

CH2, y2 tlﬁ;olm 8-2:58:14)&11{3@1-!23 @aﬁbldﬂkylscl@ﬁkylz&yﬁ th16a(€yl> NHAUSDnREGAG Ao 1 4
Y1 is N, which is bound to Z, Z and Y2 are CH2; Y3 is

claim 2, &/n lg @
CHR7 and Yzs pkyulfepsdy cHrRs. 7. A conpound accor di ng to claim2, wherein Yl
is N, which is bound to Z, Zis CO 30 Y2 is CH2, Y3 is CHR and Y4 is O,
S or CHR8. WD 02/ 00645 PCT/ DKO1/ 00407 31 8. A corrpound according to claim
1, wher ei or pfarmsceMticallyi acheptabibesaltsdhéreolZ, Z and Y' are sel ected from CH2,
CO, CS, SO and SO2; provided that at least one of Z and Y' is CH2;, VY3 is
CHR7 dfd Y4 is 0, S, or CHR8. 5 9. A conpound according to claim@8, wherein
Y2 is N, which is bound to Z. Z and Y are selected fromCH2 and CO
provided that at |east one of Z and Yl is CH2; Y3 is CHR7Y

2. A compound according to claim 1, wherein Y' is N, which is bound to Z, Z and Y?

are selected from CH,, CO, CS, SO and SO,; provided that at least one of Z and Y? is CHy;
Y?is O, S or CHR and Y*is O, S or CHR®, provided only one of Y* and Y*is O or S;

15
3. A compound according to claim 2, wherein Y'is N, which is bound to Z,Z and Y?
are selected from CH, and CO; provided that at least one of Z and Y?is CH,; Y? is CHR
and Y*is O, S or CHR®,

20 4. A compound according to claim 2, wherein Y' is N, which is bound to Z, Z is CH,,
Y?is CO, Y* is CHR and Y* is O, S or CHR®.

5. A compound according to claim 2 wherein Y is N, which is bound to Z,71s CH,,
Y?is CO, Y’ is CH, and Y* is CH.
25
6. A compound according to claim 2, wherein Y! is N, which is bound to Z, Z and Y*
are CHy; Y° is CHR” and Y* is O, S or CHR®,

7. A compound according to claim 2, wherein Y! is N, which is bound to Z, 7 is CO,
30 Y?is CH,, Y?is CHR’ and Y*is O, S or CHR®.



and Y4 is 0, S or CHR8. 10. A conpound according to claim8, wherein Y2 is
N, which is bound to Z, Zis CH2 10 and Y' is CO Y3 is CHR7 and Y4 is O,
S or CHR8wolgk/oodysconmpound according to claim8, wherein Y3pdgpRdoouch is
bound to Z, Zis CH2 and Y is CO Y3 is CH2 and Y4 is CH2. 15 12. A
conmpound according to claim8, wherein ¥2 is N, which is bound to Z, Z and
YI are CH2; Y3 is CHR7 and Y4 is 0, S or CHR8. 13. A conpound according to
claim 8, her eArcowpound Ricomting ko ¢lginbbumtietein ¥ is N, ivehi€l(s bandd M Z; 2 aiHY? Y3

wherel n vBUFEeRED fitm FRCEe bR P nd S0 i i YRt hie Aaie§ Rlla and
Y4 is CH2Y® BCHR eaipdurd fiee@i™g to claim 1, wherein Y2 is N, which is

bound to Z, Z and Y3 are 25 selected fromCH2, CO CS, SO and SQ2 provided
that at |east one of Z and Y3 is CH2; Y is CHR6 and Y4 is O, S or CHRS,

16. A cgonpound rdi t Q- i m.-15 r-eikp.Y2 i.s. N. i i 0 to Z,

Zoand 99 Var o ARREBOHLR fodohified QP PRGHE L 1 RrdyRichis Yo 28 5 26

30 17. A genplectsd fivatOHY and COY pedvaden thitat WASK dicdf Y2anidsy Ns CMY} whid @rRdund to

Z, Zis CH2 _and Y3 is CQ Yl is CHR6 and Y4 is 0, S or CHRE. WD 02/00645
7

PCT/ DKO1/ 85486715 @2 agCHR conpound according to claim 15, wherein Y2 is N,
which is bound to Z, Z and Y3 are CH2; Y is CHR6 and Y4 is 0, S or CHRS.
19. A compound according to claim 15, wherein Y2 is N, which is bound to Z,
Z is CO B.andA¥dnippufiHaccording so (HIRGS anltbrdid Y$s N, whiohlis GRS to ) Z {AQEppound

according to ¢l ains - wherein one of Rl, R2, R3 and R4 fornms a bond to
X and If)hea@?%elrsg%@l?s%,mﬁsf Iﬁﬁ)’%rﬂiq?@{and W RI12 are selected from
hydr ogen, hal ogen, cyano, nitro, am no, Cl.6-alkyl, Cl1_6 al koxy,

Cl_6-al kyl thi o, hydroxy and
11. A compound according to claim 8, wherein Y*is N, which is bound to Z, Z is CH,

and Y'is CO; Y?is CH, and Y*is CH.,.

15 12. A compound according to claim 8, wherein Y?is N, which is bound to Z, Z and Y
are CHy; Y2 is CHR and Y*is 0, S or CHR®.

13. A compound according to claim 8, wherein Y?is N, which is bound to Z, Z is CO
and Y' is CH,; Y?is CHR and Y* is O, S or CHR®.

20
14. A compound according to claim 8, wherein Y2 is N, which is bound to Z,7Z1is CO
and Y' is CH,; Y* is CH, and Y* is CH,.

15. A compound according to claim 1, wherein Y?is N, which is bound to Z,7 and Y? are
25  selected from CH,, CO, CS, SO and SO, provided that at least one of Z and Y* is CHy; Y'is
CHR® and Y*is O, S or CHR?,

16. A compound according to claim 15, wherein Y?is N, which is bound to Z, Z and Y>
are selected from CH, and CO; Y'is CHRS and Y* is 0, S or CHRS.

30
17. A compound according to claim 15, wherein Y?is N, which is bound to Z, Z is CH,
and Y° is CO; Y'is CHR® and Y*is O, S or CHR®,



10 trifluoronethyl, and R is hydrogen, Cl1_6-al kyl, Cl1_6-al kyl carbonyl. 21.
A conpound according to claim?20, wherein R2 or R3 forma bond to X 22. A

conmpound @ec@redésag to clainms 1-19, wherein X is N 15 23. peemkaadid
according to clainms 1-19, wherein X is C. 24. A conmpound according to
clains 1-19, wherin X is CH 20 25. A cd%pound according to claims 1-19,
wherein R6, R7 and R8 are hydrogen. 26. A conpound according to clains

1- 19, whelt®i n ARcompows] acgprdlir-toRimalSe whyrdiroYeis N,ovhittaisdgend t25B, 2#nd X
conpound di el_ai .1-19, gein Wis a bond and n + mis 2 to 4.
28. A corr%%%’gggsoégpnﬁnggﬁéﬁ gl )1 th is selected from 5-

{4-]2-(2- Oxo- 3, 4-di hydr o- 2H qui nol i n-1-yl ) et hyl ] pi perazin-I -yl}

-1Hindole, 5 - {4- [3 -(2-Oxo-3, 4-di hydro-2H quinolin-1-yl)prop

an-1-yl | pi% er@gprﬁpqunﬁ accorfling te¢dAig, 15, gherein Y is N, which is bound to Z, Z is CO

5;1{ I4 [4- g%iafg"{sﬁﬁg;@!?*fé/@mﬁ%ﬁa%‘ié‘el &Ny Epfds) but an- 1-yl ] pi perazin-1-yl}-1H- i
ndol e, - -

- (2- Oxo- 3, 4-di hydr o- 2H qui nol i n-1-yl ) pr opan- 1-yl ] pi perazi n- 1-yl }

-1Hindol e 6- ) : i 2 o3 A

{4-[ 4- ( 2- Bro- 3Arommeyad coording ielpims. r1 9 Whsiginqna of ], ;i pRT and R forps p

-1Hi ndol [ R0407, 9 pl2

{4-]3-( 2-@“@@,)?1-%&? ﬁ‘%?%é?g{f%%ﬁo%?}@fn% Sﬁ%ﬁanﬁ‘l_&ﬁ jeloptesl TR INAOBI by ri d
i nl. ;1- yl} halogén, lr:yimloenitﬁ; athiho] @F.e-alkﬁk @%arﬂlecdiyhﬁdg-aﬂﬁlfhiquhmbmaﬂd

-yl) propan-J - i peridi.n-4- -1H , b-

{4-] 4-183-%9#’&4"&’1}’1%4g-lﬁwq%a‘%%éhﬁ'ﬁﬁ%(gicﬁ-ﬁzﬁi’lﬂl‘i%m%’llr- 1-yl ] pi perazi n-1-yl }
-1Hindole, 5

5-{4-[3-(1-Xo- 3, 4-di hydro- 1H qui nol i n-2-yl )przopag- |-yl ] pi perazin-I-yl}-1H
i ndol e, 521.{ 4- Pgopipotrd ag;o4didg byelrion 2¢4-vehergio R or B- yorhbabemd -1 | pi per azi n-
| -yl} -1Hindole, 5- {4-[3-(3,4-D hydro-2H quinolin- |

-yl ) propan-1-yl]piperazin-1-yl}- IHindole, 5-

{1 ﬁi [ 3&( |3 éz.gi hoarpéiin gl deddeding tolcEmPr-oP aiteteit I RiNper azi n-1 -yl} -
i ndol e, 5-
{4-[ 3-13, 4- di hydro- 1Hi soqui nol i n-2-yl ) - 3- oxopr opan- 1-yl ] pi perazin-1-yl}

-1Hi ndol I . . . .
5o 4[4 (Fa- & ﬁ%g%‘-“‘f#“.c%‘i%nﬁ f0s1aims 347 Yhgrem htEan- 1- yi ] pi per azin-1-yl1}-1
H i ndol e, or

24. A compound according to claims 1-19, wherin X is CH.
20 25. A compound according to claims 1-19, wherein R®, R” and R® are hydrogen.

26. A compound according to claims 1-19, wherein R, R*-R®, and R’-R!? are hydrogen

or halogen.
25 27. A compound according to claims 1-19, wherein W is a bond and n +m is 2 to 4.

28. A compound according to claim 1 which is selected from
5-{4-[2-(2-Ox0-3,4-dihydro-2 H-quinolin-1-yl)ethyl]piperazin-1-yl}-1H-indole,
5-{4-[3-(2-Ox0-3,4-dihydro-2 H-quinolin-1-yl)propan-1-yl]piperazin-1-y1}-1H-indole,
30 5-{4-[4-(2-Oxo0-3,4-dihydro-2 H-quinolin-1-yl)butan-1-yl]piperazin-1-y1}-1H-indole,
6-{4-[3-(2-Ox0-3,4-dihydro-2 H-quinolin-1-yl)propan-1-yl]piperazin-1-yl}-1H-indole,
6-{4-[4-(2-Ox0-3,4-dihydro-2H-quinolin-1-yl)butan-1-yl]piperazin-1-y1}-1H-indole,



pharmaceutically acceptable salts thereof. 29. A pharnmaceutical conposition
characterised in that it conprises a conpound of any of 15 clains 1 to 28
in a therqeeioel |y effective anount together with one orpdTmo1/00407
pharmaceutical |y acceptable carriers or diluents. 30. Use of a conpound of
any of aims 1 to 28 for the manufactud® of a nmedicament wuseful in the
treatnent of positive and negative synptons of schi zophrenia, other
psychoses3-{440-(rtciced ¢-dihwlyo déf-gyinglire b-yiprapandry]-B sedihpdvoi i -pyddiset-gl e ,

pani c dlS?%d %land obsessi ve conpul sive disorder, depression, aggression,
cognitive 8% ders, side effects induced by convent i onal anti psychotic

agents, nbgraBae,O:al-.aniihRio el Qﬁh&hlm%b%aahmﬁ}plﬁérﬁﬁﬁ Q%Fl ApdinkBlet he

i mprovenent of sleep. 25 31. A nethod of treatin 03| ive and negative

synpt ons 6f{4siéﬂﬁibm$,érdlbydr@t2%l 4- h@gmage‘byl)laﬁm-étmweswmm} 1&hipHolas

gener ali s |s ni.c. dbsar der obsessi | sive
di sor der 9?}435]2(&% 4 (Hﬁ @éé}ﬁgﬁum&l k P(Pé’aﬁ ls‘t'r;l?pd%?rgzmé 261@? 'fngiB]EJ

i nduced by-{(4qm(@«f@)td?maldmlﬁtrb-ﬂigﬂqlhﬁélhm@Q)Bﬂﬂaﬁq1 - gp&bAa.1-gl Lightddet, def i ci t
hyperactiyity disorder and in the |nprovenent of sleep conprising

admi ni st r 2t{fdA-@A-1aihy deor dwiuimodiat - S]/DPTSDafhdeptP&EﬂZ@'hﬂﬁu hi-iadole, conpound
accor di ngs 1@ rany 10hinGhA 85 qhido®inZCy1)propan-1 -yl]piperazin-1-yl1}-1H-indole,
5-{4-[3-(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxopropan-1-yl|piperazin-1-yl}-1H-indole,
10 and
5-{4-[4-(3,4-dihydro-1H-isoquinolin-2-yl)-4-oxobutan-1-yl]piperazin-1-yl}-1H-indole, or

pharmaceutically acceptable salts thereof.

29. A pharmaceutical composition characterised in that it comprises a compound of any of
15 claims 1 to 28 in a therapeutically effective amount together with one or more

pharmaceutically acceptable carriers or diluents.

30.  Use of a compound of any of Claims 1 to 28 for the manufacture of a medicament
useful in the treatment of positive and negative symptoms of schizophrenia, other psychoses,
20 anxiety disorders, such as generalised anxiety disorder, panic disorder and obsessive
compulsive disorder, depression, aggression, cognitive disorders, side effects induced by
conventional antipsychotic agents, migraine, attention deficit hyperactivity disorder and in the

improvement of sleep.

25  31. A method of treating the positive and negative symptoms of schizophrenia, other
psychoses, anxiety disorders, such as generalised anxiety disorder, panic disorder, and
obsessive compulsive disorder, depression, aggression, cognitive disorders, side effects
induced by conventional antipsychotic agents, migraine, attention deficit hyperactivity
disorder and in the improvement of sleep comprising administration of a therapeutically

30 acceptable amount of a compound according to any of claims 1 to 28.



