WO 01/ 98298 PCT/ DKO1/ 00408 | 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@ouds2pdol e derivatives having affinity for thepCOogandoaes D4
receptor. The conpounds are therefore useful in the treatnment of certain
psychi atric and neurol ogic disorders, in particular psychoses. The
conpounds al so have affinity for the 5-HT2A receptor. 10 Background of the
I nventi on Dopami ne D4 receptors belong to the dopanm ne D2 subfam |y of
receptors, whIMPPLEDERBASESSISEHUE BOBA HEERFABNIBNE OF 67S DO RIMRSpsychot i ¢
effects of neuroleptics. The side effects of 15 neuroleptic drugs, which
primarily exert their effect via antagonismof D2 receptors, are known to
be due t oFioll éfthe Fhodntvat agoni smin the striatal regions of the brain.
However, dopam ne D4 receptors are primarily located in areas of the brain
other fhan striatum suggesting that antagonists of the dopanine D4
recept or b idal o :Si . taFOL S od S

1 st ra D B Rl 2Uaf 6 ABEVALER of iGE EHLAEM tae et fr ey 20
for D4 thdopaidZne Bgeptater. aitt ¢Enpanks glg: &»eterfgmym@ﬁ}ldial thsitﬁﬁﬁﬁﬁérft&ﬁt Serfaifan
Tol et al. ture 1991, 350,. 610; Hadl ey Medicinal Research Reviews 1996,
16, 507- F¥gchigiiy aaddpewrolegls disgydets, inrpaiculps pgyphesesgde ogmpoparisaysy haye

nunber Ofatﬁﬂif*k‘&ﬁﬁy§_,HWﬂr% were postulated to be selective D4 receptor
ant agoni sts (L- 25 745,@79 gnd U-101958), have been shown to posses

anti pd9chotic potential (Mansbach et al. Psychopharmeol ogy 1998, 135,
194- 200) . wever cently.it has been reported that these conpounds are
parti al [ﬁm‘&%'b%?f@ﬁﬁﬁi@%"q n various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharnacol.

1999, 128, 613- 620). Furthernore, it was shown that clozapine, which is an
ef f ect i veDepannipe yldhaedeptors delpng3w diel donaming ddyosibfam{lGof reseptats, wirch Jjs
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psychasespeuWlefily @28 Swhich/ JRkl19 Q408 their effect via antagonism of D, receptors, are
known to be due to D, receptor antagonism in the striatal regions of the brain. However,
dopamine Dy receptors are primarily located in areas of the brain other than striatum,
suggesting that antagonists of the dopamine D4 receptor will be devoid of extrapyramidal
side effects. This is illustrated by the antipsychotic clozapine, which exerts higher affinity
20  for D4 than D, receptors and is lacking extrapyramidal side effects (Van Tol et al. Nature
1991, 350, 610; Hadley Medicinal Research Reviews 1996, 16, 507-526, and Sanner Exp.

Opin. Ther. Patents 1998, 8, 383-393).

A number of Dy ligands, which were postulated to be selective D4 receptor antagonists (L-
25 745,879 and U-101958), have been shown to posses antipsychotic potential (Mansbach et
al. Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that
these compounds are partial 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

30 silent antagonist (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

Consequently, D4 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). Furthernore,
evi dence Won1/g82g&net i ¢ associ ati on between the "prinmaril yPCVaKDemi4ns e"
subtype 5 of attention deficit hyperactivity disorder and a tandem

dupl i cation pol ynorphismin the gene eRcoding the dopamine D4 receptor has

been publDspreting B; Ghtagissts @layallso Bdbseful Poyth ir@htmeADO0cognitivekfionH)Jentdéd S
clearly indicates a |ink between the dopam ne D4 receptor and attention

deficit Hpélazehophermasoiogy d899.ddd:18-8Ands affecting this receptor may be
useful for the treatnment of this particular disorder. 10 Various effects
are known with respect to conpounds, which are ligands at the different
ser ot oni nEurtheapoe ewddicy fesa ghstit agaciition betwseldRAprigeeidy dfattemiiet Buvigse
previously. referred. .to as the 5-HT2 receptor, the follow ng effects have
been repotf dtpnioy defigiy gﬂ?ﬁrf“a’éfbtﬁ’ e@%‘?ré"é B 2 andgmadypkisrtinpe Relprmoghisop dn dheep
qual ity (MRerdnc6ding! the AdpdmideeV, Redtor ABBeent Bubiihdd ) | Q10 dihe
negative %%ngggnsmgf 1gcﬁiﬂzobhrer‘%i a «gpn%r o%geie%nr E%ygsan(i1 o(g/l[crd}%{é-égf 1e(j:‘tﬂ%l'
caused byPyyriiat 2800, 5nisB h-536)rTbiscd¢arlyaudiohteps lick betwest thezdyplaméns 0, patptent s

(Celders British J sychiatry 1989 . 155 (suppl 33). Furthernore

sel ecti ve® -%ﬁ%@@éﬁt%%@%%g %Bﬁfiﬁr 36’3 lég@{lgsg;{ffqyghg Hup fZ'Fé?e?JtPf)lﬁJﬁQ} ::t’ﬁ)??gfuhnd
t r eat ment fopthethc@fradn? 6f (iBCHdracuRen@sdrder, "M graine - Current trends in
research and treatnent”; PJB Publications Ltd.; May 1991) and in the

treat ABnt of anxiety (Col part et al, Psychopharnacol ogy 1985, 86, 303-305
and Perregaard et al. Current Qpinion in Therapeutic Patents 1993, 1,
101-128). 25 Sone clinical studies inplicate the 5-HT2 receptor subtype in

aggr essi veahaRasfieotdrare kinowh heiid @sspectad ¥phpalinde lidNiR-dopaiungcadifagani st
neur ol epti cs, .have 5-HT2 receptor _antagonistic effect in addition to their
dopani ne BFVERPACPIo6 SebtyPes As Apgrrdsaiie SHdEn teespiet: waichywaspsggaudy referred

art - eOg e PR, Rl e Begpt, Falents: 1056,
the rafional for selective 5-HT2A antagonists as drugs capable of treating
positive ﬁtri?e}p?e%givg feffggty é:nrc]ioi%ilp?ro elfr(laé{l%% tl(la(;[ slgelp' quality (Meert et al. Drug. Dev. Res.
1989, 18, 119.), reduction of the negative symptoms 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-HT;s
20 antagonists could be effective in the prophylaxis and treatment of migraine (Scrip Report;
"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).

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



WO 01/98298 PCT/ DKO1/ 00408 3 Current Pharmaceutical Design 1997, 3,
367-390 and Carlsson Current Opinion in CPNS |Investigational Drugs 2000,
2(1), 22wdpr9saexordi ngly, dopami ne D4 receptor |igands aper/pabenisdal drugs
for the treatnment of schizophrenia and ot her psychoses, and conpounds wth
conmbi ned effects at dopanmine D4 5 and 5-HT2A receptors nmay have the
further benebastPiRlmheqiRYEDeSEA 997,30 3903DY M@ (BRGsonCHREA (Oris IR NS N
schi zophreni a, including depressive and anxiety synptons. Dopam ne D4

| i gands rivevigaions! Divssc¥edda?20?4)t he i nvention are known from WO

98/ 28293. 1 pda didhy I ] erjvatiyv i.scl psed herein haye

t he gener%g&?%hgl 9 b ?ﬁ)ﬁ%gﬂ’%wapercgé@dﬁﬁg% %en%{?\??%%gw V%ﬁfﬂe F&e‘/\%ﬂ‘él?tef’ﬁ A
i s an i ndehzopineniX and otheyBychose Rhe torgoaids Mdmmﬁe@e@é&wﬂrwgmﬁ{eemnd
the 15 other substituents are as defined in the application. EP 722 942
cl ai m éonBBurdisizh FeRors HBaY davralthe Huther Rengit e foipnmiaesde pifeat) anspesitévrapid and
Zis CO : . . .S i : I .n the

2ppi i cat i S AR AR bR ORISRt SRRl SRR
-antagonistic activities. The compounds are in particular said to bind to
5-HT2 and D2 r.eceptors. WO 01/98298 PCT/ DK01/00408 4 O her dopam ne_ D4

| i gands, W@Pﬁﬁ%gg%aﬁ@t toythey errapargds of ithe ipysmber drgfngwn from WO

98/28293. The indane and dihydroindole derivatives disclosed herein have the general

10 formula

A—X’ N=——(CHz)y——W——(CHa)m

<

Y

wherein A is an indole and Y is a group completing an indane or a dihydroindole and the

15  other substituents are as defined in the application.

EP 722 942 claim compounds having the formula
=)
" /Q——N\
_— Z
Ri~1_ / \
N

20 wherein Q is a chain and Z is CO, SO, or SO and the other substituents are as defined in the
application. The compouds are said to have serotonin agonistic and -antagonistic activities.

The compounds are in particular said to bind to 5-HT, and D, receptors.



pyrrol o[ 2, 3-b] pyri dine, a benzim dazole or a furo[2,3-b]pyridine, are
described in WO 94/20497, WO 94/22839 and US 5, 700,802. 5 Sunmary of the

| nvent i ow@he9s2bg ect of the present invention is to provi BeT/DEOpOMDEIS t hat
are partial agonists or antagonists at the dopam ne D4 receptor, in
particul ar such conpounds with conbined4 effects at the dopanmi ne D4

recept or sO@ee doBembreHIR AL AR WHereid Oné fhitideher @ &andQlfe ish J}_Jl:ﬂ:‘éﬁnfaﬂf op is
to provide conpounds with no or only low affinity al pha-1 adrenergic
r ecept or Pyl d3dhntigines hebeprissidarold v enfiirof?, 3—b]mjndme1 @rmdvs&hbecbnpowws of

formul a | N(CH2),-W(CH2)m Z-N N R3~ Y Rao Rs
4 Rae Raa94%1[359 ﬁ?ﬁ%ﬁ“@ﬁé@ﬁoé 2502 or CH2, Z is CO, CS, SO S or
CH2; provided that only one of Yand Zis CO CS, SO or SO2; 20 Wis a
bond, 0, S, CO CS, SOor SO2; nis 0-5, inis 0O-5and n +inis 1-6;

provi déd Swamaghehthg/loyemtion S then n > 2 and in > 1, when Wis CO, CS,
SOor S, then n > 1 and in >1; Xis Nor CHand the dotted |ine
represents no bond, or Xis C and the dotted line represents 25 a bond; WO
01/ 98298 PCT/ DKO1/00408 5 one of R, R2, R3 and R4 forns a bond to X and

t he ot herEheodbjRk,ofRRe PrEsen thvAti@nth tla5pramdle dafapoutrds2that areSpArﬁﬁt %ﬂ)ﬂjslfspﬂ}

hydr ogen, hal ogen, cyano, nitro, am no, O _6-al kyl-am no,
antagonists at the dopamine Dy receptor, in pafticular such compounds W1th combined

effects at the dopamine D, receptors and the 5-HT,4 receptor.

10
A further object of the invention is to provide compounds with no or only low affinity for
alpha-1 adrenergic receptors.
Accordingly, the present invention relates to novel compounds of formula I

15

R1

l AN R?
{\ I —xX’ N-—(CHp)y—W—(CHy)yy—Z—N

Y NS\ \

€8]
wherein Y is CO, CS, SO, SO, or CHp; Z is CO, CS, SO, SO, or CHy; provided that only

one of Y and Z is CO, CS, SO or SO5;

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

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

X is N or CH and the dotted line represents no bond, or X is C and the dotted line represents
25 abond;



6-al kyl )-am no, Cl_6-al kyl, C2.6-al kenyl, C2.6-al kynyl, Cl1_6 al koxy,

Cl 6-allylthio, hydroxy, Cl.6-alkyl substituted with hydroxy or thiol,
C3_8-cyciv@abi/gd298 C3_8-cycl oal kyl - C1_6-al kyl, acyl, 5 thi ParPKe1/00408
trifluoronethyl, trifluoronethylsulfonyl and Cl.6-allcylsulfonyl; and R6 is
hydrogen, Cl_6-al kyl, C2_6-al kenyl, C2 _8-al kynyl, Cl_6-al kyl substituted

w th hydroaxyf &', RY, R’ ehd REFo@nscisdndab yind 168 oBre@WIRoakk W afd R6afd RY landacy! ,

t hi oacyl , 7”i1F| uor onet hé([gﬁul fonyl and C1.6 allcylsulfonyl; 10 or

phar macedti-dal Bie swedectssk e dydmwien heloapn syang, mitep, fming, Copaeliytamigo, di-( Ci.

enbodi nent e nr nt .- Avent | ehat enehn. 74| 2
and v | 5 oI FuRpE Cr kB RBITE S BRh, FECRARRER eIt B dioidy
conpound<CwhedkdisnbsiitetedfwiR hydRXky or RdoR 0 sRgcloalki®s Cagooeldalkpl-& falldyk heyl,
others of Rl, R2, R3 and R4 and R5 and R7 - Rl12 are selected from

hydr ogen ,ttha‘Fyégtélﬁl,uoES}%ﬁ&L mffw&m%@ﬂgfon@hajﬁl %ﬂ-ﬂz@‘}’ls‘éﬁ’j@;é‘l‘lﬂoxy, Cl_6-

al kyl thi o, hydroxy, and trifluoronethyl andR6 is hydrogen, Cl _6-al kyl, or
Cl_6-al kylécar bonyl. 20 In a third enbodi nent, the present invention

rel at es tR isbyrogen < iwhedlndj G- Rakenyl,FG3.f akyrs1,aC: dadkyl stibstiuted with Hydroxtytor
enbodi nent., . the invention relates to sych conpound erein iSs N 5 1n
ST n dhibbdreoatd Wwanieli Foralel €5 BRmYE sistme muadt %0 s ¢
In a sixtd embadifgyt;, the invention relates to such conpounds wherein X is
CH 30 In a seventh enbodi nent, the invention relates to such conpounds
whereilh Wis a bond and n + inis 1to 4, in particular 3. Specific
conpounds or di 0 e hhventi,on are WO 01/98298 PCT/ DKO1/ 00408 6
2-{3-[ 4- @I%rﬁ%%n&gfl%ayy)a%?e Earl“’gezsle‘arﬂf§ -efl‘TO?pr opan-| -yl }-2H napht ho[ 1, 8- cd] i sot hi
azole 1,1- dioxide,

In a first particular embodiment, the present invention relates to compounds wherein Z is CH,
and Y is SO,.

15
In a second embodiment, the invention relates to such compounds wherein one of RI, RZ,
R? and R* forms a bond to X and the others of R}, R?, R*and R* and R® and R’ - R*? are
selected from hydrogen, halogen, cyano, nitro, amino, C;.¢-alkyl, C;_s alkoxy, Ci.¢-
alkylthio, hydroxy, and trifluoromethyl andR® is hydrogen, C;.s-alkyl, or Cy¢-alkylcarbonyl.

20
In a third embodiment, the present invention relates to compounds wherein R* or R? forms a
bond to X.

In a fourth embodiment, the invention relates to such compounds wherein X is N.
25
In a fifth embodiment, the invention relates to such compounds wherein X is C.

In a sixth embodiment, the invention relates to such compounds wherein X is CH.

30 In a seventh embodiment, the invention relates to such compounds wherein W is a bond and n

+mis 1 to 4, in particular 3.

Specific compounds according to the invention are



2- {3-[4-(1HIndol -6-yl)pi perazin-1-yl]propan-1-yl} -2H naphtho[
1,8-cd]isothiazole 1,1-dioxide, 2- {3-]

1- (1H- | nood 0b982bg - 3, 6- di hydr o- 2H pyri di n-4-yl ] propan- | - yP¢T/DRSit/mEpht ho[
1,8 5 cd]isothiazole 1, 1-dioxide

2-{3-[1- (1H- I ndol - 5-yl ) pi peri di n- 4-yl ] pPopan- | -yl } - 2H napht ho[ 1, 8- cd] i sot hi
azol e 1, 2~ {3d[4HKi Alendul-5ay Jigeriaa-a U jpepdny] -§0CERhapitBo[a Bl [REghidzbRM  pal t
thereof. 1Q_The conpounds of the invention have been found to show high
af finity %¥deiopani ne D4 receptors and to be partial agonists or

ant agoni st 5_@at 1d¢ Al GE _11he, & 3 v Lnity for
serot one r%g?)c[aé-l gl—rql'g@,&dﬁr@}g)g t %%@qeﬁ@g@r%% i1 }@Ie%ﬁ%%{% y@%ﬁﬁ%ﬁh@%@? Bl{"’ﬁ%ﬁ;{dﬁ,\/ ention
are consi2d&-Ela(UEdiddl-5iyl)-8i6edihydrat2bbpyridih-4-il%proppesi- tHyl}e2 Bmdplthofdt §-v e

synpto . schi zo ni a and ot her psychoses, anxiety disorders, such as
gener aﬁég“&ﬁ’)@?@eg%&% er, panic disorder, and obsessive conmpul sive

di sor der ,2- (PP EFFhRIL5-ARPRRA-AY IpERGAL LN 2 SR 3. cdFistiBiadbleaCts

i nduced by conventional —antipsychotic agents, mgraine, attention deficit
hyper act i®9%¥ige di sorder and in the inprovenent of sleep. 20 In another
aspect, the present invention provides a pharnmaceutical conposition

conprising at |east one conpound of formula | as defined above or a

phar macewtr aphbinyaceatielyabtetadd gbid adlifiién et thaksf. t hereof in a
t herapeutically effective anmobunt and in conbination with one or nore
pharmiteutical |y acceptable carriers or diluents. 25 In a further aspect,

the pr eszlb‘hfgvdgﬁw()pfr%iﬁianhé) Bf B{(foiég«%{?%ntﬂa% Heén ?é]un"a s %prg‘riﬂglh gfﬁrﬁ § a'gtégémﬁl% Dy

defi ned n aci Ition salt er eof ma re of a
phar maceutdeptirs apd ez @tiiadngdmsts bhantbgemddtsrrdopahinei® radspues. et donpednds

O e P g TR ST LB ST gty ont on The compounds of
i soners A RoAlinQy MR asifsbudds bRehd MWRALLPAre VARt B 3R8uIPETHRKPAD8408r 7

15 positive and negative symptoms of schizophrenia and 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.

20
In another aspect, the present invention provides a pharmaceutical composition comprising
at least one compound of formula I as defined above or a pharmaceutically acceptable acid
addition salt thereof in a therapeutically effective amount and in combination with one or
more pharmaceutically acceptable carriers or diluents.

25

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

preparation for the treatment of the above mentioned disorders.

30 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.



The term Cl1_6-al kyl refers to a branched or unbranched al kyl group having
fromone to six carbon atons inclusive, such as nethyl, ethyl, 1-propyl,
2- propyl waebes2ys , 2-butyl, 2- nethyl-2-propyl, 2-net hyl - | POT/OEY1/Q04pEnt yI
and hexyl. 5 Simlarly, C2.6-alkenyl and C2_6-al kynyl, respectively,

desi gnat e such groups having from two ¥o six carbon atons, including one
doubl e bord taffl O laptye réReRdo esReMEH 0@ ubrafstel afs)] é‘%\%@%ﬁng REBARGIND ssix
butenyl, ethynyl, propynyl and butynyl. The terns Cl.6-al koxy,

Cl_6-al kwmh%atomf_@sglsww sughf empethydl ebwh| kptropsd, ribpropyl, 61-buiyl, 2-butyl, 2-

al kyl car Lo lesignat. roups. in which Cl_6-al kyl is as defined
above. T%gé)%{ lrzrrﬁ@zg-g%;éé%ga rﬁ?%@%@ﬁﬁ%@z“sﬁq' nonocyclic or bicyclic

carbocycl e having three to eight C atonms, such as cycl opropyl,
cycl opent cycl ohexyl, etc. 15 Hal ogen nmeans fluoro, chloro, brono or

[l .
i odo. s S)Jl@éléﬂﬁe%is-ﬁlkﬁwé andr G- arlisynylefaspectivelyq designeiq suchigreups kepiesdioshy | |

I bonyl.. - - al: :
&5 8" oy o RyTE EbR e nludt 8RR it Rol SHERIL CORE PO Tsufh e
cor r esporethangl, deydengl, dbutenyinethiuinyd hpropenyd andbiyhylgr oup is 20 replaced with a

t hi ocarbonyl group. The termaryl refers to a carbocyclic aromatic group,
such as phenyl or naphthyl, in particular phenyl, including nethyl

substi tutmgl Dhedy! O ARG\ Zalfitgoactd Andiii1sald, 3. Alyfifiocomqunds

of the invention are pharnaceutically accepta salts Torrne

non- t &&i allgdcatbonybxaterslesieyate fuckigroupsrigavhich Cad-alkylds es défomd abbvdr mal ei c,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-nethylenesalicylic,

met hanesul fonic, ethanedisulfonic, acetic, propionic, tartaric, salicylic,

citric, OIHeCRRAhNC;d@kldalicyl MRbibRates HBAGKRICYEic 61 BioRTicCearbddytRCRAViKy (R6PES L C,
stearic, palmtic, itaconic, glycolic, p 30 am nobenzoic, glutamc,
benzenes fighiti-gtorrdsuchap prsiontppd, excdancatvhsivelohexsd, sigl | as t he 8-

hal ot heophyl | i nes, for exanpl e 8-bronot heophylline. Exenplary of such
inorganic salts are those with hydrochloric, hydrobromc, sulfuric,

sul f am ¢, Hglbgsphedns fluary] chiokd, ibgoras bflfodoVO 01/ 98298 PCT/ DKO1/ 00408 8 The
phar maceuti cal conpositions of this invention or those which are

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

sui t abl e £OWLA hefedf (RAAIPAG ratErdkd ¥ firhy NG, f AR Aok Al flbgmbofAPSUl €S,

powder s, syrups? etc., or‘%ﬁ?enteraﬁ?y}?nlfhe forn?%% Flearbofty
aryl-Cj.¢-alkylcarbonyl, Css-cycloalkylcarbonyl or a Cs.g-cycloalkyl-Ci¢-alkyl-carbonyl
group and the term thioacyl is the corresponding acyl group in which the carbonyl group is

20 replaced with a thiocarbonyl group.

The term aryl refers to a carbocyclic aromatic group, such as phenyl or naphthyl, in

particular phenyl, including methyl substituted phenyl or napthyl.

25 The acid addition salts of the compounds of the invention are pharmaceutically acceptable
salts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-

30 aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of such inorganic salts are

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



solutions for injection. For preparing such conpositions, nethods well
known in the art may 5 be used, and any pharmaceutically acceptable
carrierswabnl/oent s, excipients or other additives nornal PgT/DEEU0MN8 t he art
may be used. Conveniently, the conpounds of the invention are adm nistered
in unit dosage form containing said codpounds in an anpbunt of about 0.01
to 100 nurhelPhahiRcéical c&ﬁbésYu&ﬁs@f th?s Hﬁf@ﬁﬁéry of 'ﬂl&sgewﬁlél@gﬁe %anﬂpa‘ei'é&ecp 1r95 -
500 ng and nost preferably about 0.1 to 50 ng of the active conpound

the i nvemmmdanwhwltbdhﬁomﬁ@lﬁw@f mtahebel aeinisicord bpypnpesuatdpacet, & éxahipdms

15 1) Ak gzi.ne eridine or tetrahydro i ne, of. for

1wt ot i el B RS0 Tap BRSO PURS, oy blo” ¥ Paisitaes B a8 o 0

XN-H L- (Gd&)tfbnwdrﬁ}rj&ﬂiﬁr)ZFUr Rieparing $achlcBngositiéhsdmbheé a1 1&15‘17&7)1 il Jth' la}t rel n

R -R12, X, ng Wand the dotted [ine are as previously defined, and
P

Lis a5 u%amnﬁgng gpnasaetcally aaceptabletanigan dilverty) excivients erodleradditivey

v v 0TSk e BB ey Ry | M 7 TeRent o ormaa

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

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

10
The total daily dose is usually in the range of about 0.05 - 500 mg and most preferably
about 0.1 to 50 mg of the active compound of the invention.
The compounds of the invention may be prepared as follows:

15

1) Alkylating a piperazine, piperidine or tetrahydropyridine of formula IT with an

alkylating derivative of formula III:

R’ R®
R1
R5 F7—\ O Rg
‘ \ i—X ’ N—H L_(CHZ)n—W_(CHz)m_Z_N\
N \ Q‘/ Y O R10
||a‘5 R*
R12 R11

(I (1)

wherein Rl-Ru, X, Z,Y,n, m, W and the dotted line are as previously defined, and L is a

20 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:



52R XN-HE(CH2)n-1-W(CH2)mMZ-NNR3 YRI5 R4 \~) 12 11 (IV) RR
wherein R1-R12, X, Z, Y, n, in, Wand the dotted line are as previously
defined, vvod1/#820% either an al dehyde or an activated car PORPKOC0@0S d
group; 5 3) Alkylating a conpound of formula VI with an al kyl ating
derivative of fonnula V: R RB RL RS RR Rs X N-(CH2)n W(CH2)m+1-L U O N
RBYRLISG R4 W (VI) R12 R11 wherein RI-R12, X, Y, nwrin, Wand the
dotted line are asgpreviously defined and L is a 10 | edyi nj group such as
e.g. halogen, nesy|ate or tosylate, and Uis NH or N; 3
tetrahydropyﬁl di ) ond in derlvatlves of fornu

R2 Rs \ | (CHZ oy Z--NL N R3 10,k Rll (M1) 15
wherein R1-R12, n\ in /and Ware as preV| ousl y\def V\O101/ 98298
PCT/ DKO1/ 004 R®

R® R* uy

wherein Rl-Ru, X, Z,Y,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:

[ N_(CHZ)n'_W (CH2)me—L

\)) (VD

wherein R'-R'%, X, Y, n, m, W and the dotted line are as previously defined and L is a
10 leaving group such as e.g. halogen, mesylate or tosylate, and U is NH or N ;

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

R’ R®
R1
/
|—<__—/\N—-(CH2),,——W —(CHz)m—'Z—N\
R® R*
R12 R11
(VID

15 wherein R™-R'%, Z, Y, n, m and W are as previously defined;



10 5) Reducing the am de carbonyl in a compound of formula VIII: R7T RB Rl
R RZo R XNGCG CHW(CHz)mZ-N"-- 10 NRa YR 16 R4 Rlz R11 (M 11)
wherein RORLZR29%K, Y, Z. n, in, Wand the dotted |ine arePe@FDEOEMI408IS] Y
defined; 5 6) Reducing the am de car bonéll in a conpound of fornmula I X RY
RE RLRZORs CX~ N(CH)n-W(CH2)mE®NNRa YRlo 16 R4 RI2 R11 (IX)

wher ei n Rl R1LZRed¥cing, thé amide, ca¥onfNigh al dei1pdahd 6€fokindR VITE as previously
defined; 10 7) Reductive allcylation of an amine of fornula XI with a
reagent of formula X R7T RB RL R5 2 R XN(CN2)n-W(CH2)mE U FF N Rlo

R’ R®
R1

S N

5
AN 3 O .
[ ALy N-——C—(CHa)ps——W—(CHz)y—2Z—N
\ O
N
L L

R R

(VIID)
wherein RI-R'2, X,Y,Z,n, m, W and the dotted line are as previously defined,

5
6) Reducing the amide carbonyl in a compound of formula IX:
R7 RB
R1
R - R?. 0 O R®
II\ i X N—{CHg)y—W—(CHg)yy——C—N
Ny R§~—/ \Y O R10
F|<5 R*
R12 R11 (IX)
wherein R'-R'?, X, Y, n, m, W, and the dotted line are as previously defined;
10
7) Reductive alkylation of an amine of formula XI with a reagent of formula X:
R R®
N—/(CH);—W—(CH2)y——E u
R12 R‘H
X XD

wherein R'-R", X, n, m, W and the dotted line are as previously defined, and E is either an

15  aldehyde or an activated carboxylic acid group, Y'is CH, and Uis NI, or;

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



R\ / Yl 16 R4 RI12 R11 (X) (XI) wherein R1-R12, X, n, in, Wand the
dotted line are as previously defined, and E is either an 15 al dehyde or
an acti vavedi/eseeboxylic acid group, Y1 is CH2 and U is NHPCDDKOB)o4AgYyl at i on
of an amne of formula XI with a reagent of fornula X2 WD 01/98298
PCT/DKO1/00408 11 R7T RB R 52 X N(AR)n W(CH2Y)mE U\ / o C\ | 3~ Y1
10 NRRIO RRa R12 Rai (XI) wherein RI-R12, X, n, in, Wand the dotted
line are as previously defined, and Eis either an 5 al dehyde or an
activated carboxylic acid group, Y is CH2 , Uis NH Rjhereipon the
conpound of Fornulf (1) is isolated as the free base or\a_gharmaceutically
acceptabl e agid dditian salt thereof. The alkylation ding to nethods

1) and 3) ps\ I4 pe(formed in an inert organ \ent such as
a sui tablyE_o

oON—KEDoNe—Prefer abl y |UQ t hepr&sence of an
organic pot assi um car bonate, dii-sag Wl am ne or
triethylam ne|N) at he o

reflu§a tenperature. Alternatively, t kyl ati on can be
performed at ra fixed tenperature, which is different ffom\he boiling
point, in one of the above mentioned sol venks or in disfet hylr" for magg de
(DIVF), di met hyl sul f oxi de (DMSO) or N-nethyl pyrrolidin-2-one (NW), 15
preferably in the presence of a base. Sone of the amnes of formula (11)

are knovmﬁé’rgmﬁlf_}gu’l Xt, ﬁ,rl?l;[ W Endhhe %@fe&)ﬁneoérg %@&)?eq’iously defined, and E is either an
5 aldehyde or an activated carboxylic acid group, Y' is CH, , U is NH; whereupon the

iling a

compound of Formula (I) is isolated as the free base or a pharmaceutically acceptable acid

addition salt thereof.

The alkylation according to methods 1) and 3) is conveniently performed in an inert organic
10  solvent such as a suitably boiling alcohol or ketone, preferably in the presence of an organic
or inorganic base (potassium carbonate, diisopropylethylamine or triethylamine) at reflux
temperature. Alternatively, the alkylation can be performed at a fixed temperature, which is
different from the boiling point, in one of the above mentioned solvents or in dimethyl
formamide (DMF), dimethylsulfoxide (DMSO) or N-methylpyrrolidin-2-one (NMP),

15 preferably in the presence of a base.

Some of the amines of formula (IT) are known from the literature or may be prepared
analogously (see WO 98/28293, WO 94/20459 and US patent No. 5,576,319). Piperazines
of formula (II) may be prepared from nitroindoles by reduction of the nitro group to an

20 aniline, which subsequently is subjected to piperazine synthesis by methods obvious to a
chemist skilled in the art (see also Kruse et al. Red. Trav.Chim. Pays.Bas. 1988 107, 303-
309). 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 Malleron et al. J. Med. Chem. 1991, 43, 2477-2483).

25 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.



anal ogously (see WD 98/28293, WO 94/20459 and US patent No. 5,576, 319).

Pi perazines of formula (l11) may be prepared fromnitroindoles by reduction
of the niwool/ggetip to an 20 aniline, which subsequently iBCHDEpEOM4ER t O

pi perazi ne synthesis by nmethods obvious to a chem st skilled in the art
(see al so Kruse et al. Red.Trav.Chim Pgys.Bas. 1988 107, 303- 309).

Pi peri dines such as 5-(piperidin-4-yl)-1Hindoles may be prepared fromthe

correspondi ng tetrahydropyridi nes (WD 94/ 20459). Al kylating reagents of
fornul a (Therpdugtive alkydationtaeniting éo metheda ) T)deperfierivied by staadard|literdturgved.
Cliem 1 .24 l.ati r nts of. formul a (V) can be
pr epar ed %gg/th?r(gs? ﬁg 5 gg%g(\g/? g%?sbetlt?)éfgé%%%%}l tgio SE%)IST %g.g:%upﬁn% ??ef{ealr"f“}"eaﬁ’ conpounds
of f or nulfarngih IIAX® and treeesgeat éffomnala (ADIXY b istad@sd mhdiiesdisivia thB@arbbkyes at ur e.
WO 01/ 98298, PCT/ DKO1/ 0040 12 The reductive alkylation according to

met hods ?Plda“r’i]g%%f Yse10b FORIInS yeagents dughes 6§ sidyclphexyl gaibrdidideThe

reaction : i : j - i I of
Formil a (T g R Pt e R o i A G B by R Y AL B

t he car baradtion cBn alsb dhe phitfomiadiebyor stimdardb enspotpoanelinegAtdehgdastos cabokyls e. g.
di cycl ohex car bodj i m followed by reductiopn of the resulting. am de

w eh 1 SRR YR e BepSPien atubERE ol St serenadsgabed

per f or ”E(Yoka%Iaﬁth&@éﬂs enRriGla (A/SO BB P theAlsd 81YERT pRIte & PRk a1 oACT dS
of formula (1'V/X) can be prepared anal ogously to the synthetic sequence
descr ilbedhe ¢@resaprding protertedecagonyic efid dovivativas.(111/V) but by the use of
acetal protected hal oal kanal or 10 the correspondi ng protected carboxylic
acid derivatives. The al kylation according to nmethod 3), where Y is CO CS,
SO or SOPTHesalkplasemiaeeyrlivg t@&ﬁétﬂdidfsgl WiYert 686§ 0Ty CNESMide ISWER cvivemiepdy (V1)
with (V). The nitrogen anion of (V) can_be prepared in an inert organic

sol vent , herfgrmeyd hyeeasting shaviipgd ApNEPT (4D weth (Y )s dihe sitragsn peiopINEE)T) en
N- et hyl i di ns 2- the use , .
before [dndh B 1 A0R r A cortbhe A Al (iabIRIBNIRE Sundiiouilhe

met hods 4)(DMSQeoeNahétiylperrbidinRecorzy(NMBY, dly\thé asehufdr tigay dhse)B.gaNatpbefore
pressure §1<6]i ﬁtgm) in a Parr apparatus, or by using reducing 20 agents
such as dPpRFYREOBr hydroboric derivatives as produced in situ from NaBH4
in trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF),
di oxane or diethyl ether.

The reduction of the double bond according to method 4) is generally performed by

catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing
20 agents such as diborane or hydroboric derivatives as produced in situ from NaBH, in
trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or diethyl ether.

Starting materials of formula (VII) may be prepared by methods 1), 3), 7) and 8).

25 Reduction of amide groups according to methods 5) and 6) is most conveniently performed
with lithiuvm aluminium hydride or alane in an inert organic solvent such as e.g.
tetrahydrofuran (THF) or diethylether from O °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).

30
The acylation according to method 8) is conveniently performed by the use of coupling

reagents such as e.g. dicyclohexyl carbodiimide.



Starting materials of formula (VI1) may be prepared by nethods 1), 3), 7)
and 8). 25 Reduction of am de groups according to nethods 5) and 6) is nost
conveni eoyrpeeg ormed with |ithium alum nium hydride orPpé@l/agel/peo@n i nert
organi ¢ solvent such as e.g. tetrahydrofuran (THF) or diethylether fromO
Cto reflux tenperature. Starting materldls of formula (VII1) may be
prepared by nethods 2) and 3), whereas starting materials of fonnula (IX)
may be prepared by nethods 1), 7) and 8). 30 The acyl ation according to

met hod 8)EXReriBeniahBestiopy perfornmed by the use of coupling reagents such
as e.g. dicyclohexyl carbodiimde. WO 01/98298 PCT/ DKO1/ 00408 13
Experinental Section Melting points were determ ned on a BUchi B-540

appar at usMalidggpomtiweerdettmhitd oasBidhi BPROLApPardRE and bicaindede el Mfddat tro
M5- M5 system from VG, Bi otech, Fisons Instrunments. Analytical LC M5 data

wer e o%t SPREER Were2bmined qnea Qlagsiro MYR4S pyrigm ﬁﬁ@nYGéﬁe’ieﬁlbgdS%StIWﬁumﬂﬁpr ay
source a%@ﬁéﬁ?ﬂé@b%a%é‘ag ga%dlo% oDE ‘S@i@%{ A}T?Séﬁ(?ﬁ'@@ﬁehg?c& ép":é(a \%ﬂ% A

nm YMC ODS-A wth mpartlc e size) were |inear grad
wat er / acdbovpray sdbwete and‘ ShimadackCi8A/8ECd 0A0DC EPstémOBle LO conditions (50 X 4.6

wat er/ acet o / f.l u roacetlca 0 (10:90:0.03) in 7 mn at 2

nL/ nin. W@Q@ ﬂ%ﬁoh@&aﬁ%?ﬁﬁ W%lf?} fArgradigns elyop mithe (254 nm). The
retenti onvatem%toﬁameer/@lmma@aﬁ% g Mg B Se whtdr MMRBRAE /&ﬁﬂudﬂ!@%c%ué ﬁ&ar ded
at 500.13 M1z on a Bruker Avance 500 1 nstrunent or at 2

Br uked0 AC10:98®.G3¢n 7 mrin at 2 nibémin Parigdwehdeerofioedhy( 108 g8HDN ocﬁrthmmmtdayl

sul foxid sed,as _sol vents. T d i nt er nal

ref er encgzg? 2’ g%l %(A:I%%FS Biite tex?/rgfsﬁéén %%?mqiwggg%%al erp prietdadues .
The foll mmsomahxmgwn aBreity Aaraﬁcwgdcsboﬁnsmhiehwawwmm& aHranal AC
s=singl et, d=doublet, t=triplet, uartet, qui=quintet, h=heptet,

dd=doubl &59dugrusaent. Iuieralah e phlomfp@n 9. S%Qigb@me&lyth galfaxade P5Hp) peEst of

triplets,; S ndl CIdIC
1Pt oA B D50t 00 NP ROE ERGLACRADIARBSLE
was det eraxpressbdhiy plsar- ifalféssfh@follbivﬁﬂ@ﬂb@e‘iflatﬁm aﬁdsbﬂﬁbr%@lﬁﬁlﬁ@ﬁﬁmp hy
silica gel o] type Ki gsg %? 60, (40-60 nesh ASTM was_ used. Exanpl es

signals: s=singlet, oublet, t=triplet, q=quartet, qui=quintet, h=heptet, dd=double doublet,

dt=double triplet, dg=double quartet, tt=triplet of triplets, m=multiplet, b=broad. NMR

signals corresponding to acidic protons are generally omitted. Content of water in

crystalline compounds was determined by Karl Fischer titration. For column

20 chromatography silica gel of type Kieselgel 60, 40-60 mesh ASTM was used.
Examples

Preparation of intermediates

25

A, Alkylating reagents

2-(3-Bromopropan-1-yl)-2H-naphth[1,8-cd]isothiazole 1,1-dioxide
A suspension of sodium hydride (4.1 g, 60% in mineral oil) and dimethyl formamide (250
30 mlL) was kept at 20-23 °C followed by the addition of a solution of 2H-naphth[1,8-

cd]isothiazole 1,1-dioxide (20 g) in dimethyl formamide (250 mL). The resulting mixture
was stirred at room temperature for 10 min followed by the addition of a solution of 1,3-

dibromopropane (40 mL) in dimethyl formamide (100 mL) at a temperature of 10-12 °C.



Preparation of internediates 25 A Alkylating reagents 2-(3-Bronopropan-1
yl)-2H naphth[ 1, 8-cd isothiazole 1,1-dioxide A suspension of sodium

hydri de (WO 21/g82960% i n mneral oil) and di nethyl formam deC{/PEK01/0B08 nL) was
kept at 20-23 C foll owed by the addition of a solution of 2H naphth[1, 8-
cd]isothiazole 1,1-dioxide (20 g) in dikethyl formam de (250 m.). The

resul t i ngrie pebultige mivasreShdsrstigdd at rooBPidpeFRRE BrB0enfnQhd PufbddniPickomprd by
the addition of a solution of 1,3- dibronopropane (40 ) in dinethyl

f onmam deqPen nhese wes ektiapted svitk b agstatepantithecongigingd pPBRBHLRET MBKO 1/ 00408
14 The r ! ] N tenperature, for.30 mn and
pour ed oﬁ?%gh%%g%hfpﬁég’u%rgeg\é@fﬁ% gégg%géntgé)? FAEEE Wit e eﬁig?dugggta%te, and

t he conbimeifiedbydhiic clpbamegraphyon silabedevtithethyl dtetatedidptthe(1M) 98 veansl
concentrated in vacuo, K The crud roduct was purified by flash

chr omat od*g a%ﬁmé/ﬂail%@@mpeamf 48kt hyl acetate/heptane 1:4) to give the
5 product as a crystalline conpound (20.4 g). B. Am nes

5-(Pi perazin-1-yl)-1Hindole 10 A m xture of 5-nitro-1Hindole (34 g),

pal | adi unB.on asmimat ed carbon (Pd 5 % water 50 %9 (2.5 g) and et hyl
acetate was shaken at roomtenperature for 1.5 h under 3 atnospheres of
hydr ogen. The m xture was filtered and the sol vent was renpbved in vacuo to
yield a x(pipéatihiiof)sonpasied (28 g), which was dissolved in
tetrahydroturan (400 niL). The solution was subsequently added to a boiling
m xt ude oh nNxeneRd-nionbidiiadede (3¢ @chalad®mm dn adivgled gadbon (Pd 5 %, water 50 %)

1,1 -car i i.m,dazo 82. i n tetrahydrofur 110 and t.he
resul ti ng@ %)x lc} rg{ellym%%e agt%i Iaéﬁﬁa&%éltmp g]ftie'ﬂ?e%g\re gjrﬁ%ﬁg&%%ﬁ%%’?%? of
filtered laacoganTihixdiretvds FilteyeiCahd. thd Sitvdn€ SiadlienoVad iPidibitegidiya f | ash
chromat ography on sili cagel (eluent: ethyl acetate/triethylamne 100:4) to
give a mmw%alﬁpygqrgpqqnﬁé ¢ shpydueiawasdissolepfl in fgiabydrofuss é9@ent ). Fhaas

di ssol i n: 0. 1) ane 4 .
et r anyarhlichSIESLRHNARLER", Bt G LS bA A ReBOcia 544
al uni 0 ung) ahgt drli> eerboagldiiniduadleq 8 day) ti fetrablydtofupuil i 60 Arti)dard3Re Asalting The

m xture was stirred_at 5 C for .
mixture was %oﬂe({ under reflux for 3 h. The mixture was filtered and concentrated in

vacuo. The residue was purified by flash chromatography on silicagel (eluent: ethyl
acetate/triethylamine 100:4) to give a white crystalline compound (57.5 g), which
subsequently was dissolved in tetrahydrofuran (300 mL) and added to alane in

20 tetrahydrofuran (500 mL) at 5-16 °C. The alane was prepared from lithium aluminium
hydride (25 g) and concentrated sulphuric acid (32.3 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 (MgSO,), filtered
and concentrated in vacuo. The residue was purified by flash chromatography on silicagel

25 (eluent: ethyl acetate) to give a brown oily compound (44.9 g), which subsequently was
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

30 under cooling to give a basic reaction mixture. The two phases were separated and the
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



45 m n and subsequently quenched by the addition of water (50 nmL), 15 %
aqueous sodi um hydroxide solution (25 nL) and water (125 nL). The m xture
was driedvOMys9, filtered and concentrated in vacuo. TheT/DE®i/0468 Was
purified by flash chromat ography on silicagel 25 (eluent: ethyl acetate) to
give a brown oily compound (44.9 g), whlixh subsequently was dissolved in

met hanol @y I -adi um on
acti vat ed&a%gg'g%%%%d 5 g/éj&&/ata er Egb%%%%%maﬁ/ég%ﬁlﬂ%ttggge&%h@%i | ed under
reflux fosondgundi¥V.3 gpol ed, filtered and concentrated in vacuo. The residue
was di sso din tet azt;dr!oiur an/ ethyl acetate and added brine and
concentraé—@f’-ﬁéﬂm ouslamy solution 30 under cooling to give a basic
reacti on peXdrbd B 2 JikBlat Wa ' LB i SRS, Phase was
extracted afr% adgriti onal t\/\nga?ti%%@%E%héfﬁrﬁﬁogﬁ?%lﬁggoﬁg acet g{:’: The
conbi néd vfglaiBrowheises/ ver Ehers hen 54V ho14E51d)i ed (MySO4) and
concentrated in WO 01/ 98298 PCT/ DKO1/ 00408 15 vacuo. The residue was
crystallised fromtetrahydrofuran/n-hetane to give the title conpound
(17. 3 g).5-6,6DipRira2Mpiridih)4HhHiREgble Prepared in a simlar manner as
5-(piperazin-T-yl)-IH 1 ndole starting from6-amno-IH 5 indole (Brown et
al. J AmSeh¥f 59. 1954, 76, 5149-5150).

5- (3, 6-Di hydro-2H pyridin-4-yl)-1Hindole See WO 94/20459. 10
5-(Piperidin-4-yl)-1Hindole A m xture of

5- (3, Godi fwRiperiRid4pyly-l fi-inddteyl ) - 1H-i ndol e (3.4 g), platinumoxide (0.2 g)
and acetic aci dﬁ{,g? é11)1‘hvvas shaken at roomtenmperature for 24 h under 3
at nospher@4nigfure %g} 1y dyer@ A ridin-4- a7 indale et Sh Riptinge Geds O 2\wd
renoved i 1P [ I L sty rﬁﬂ&ﬁ: y on
sili cagel&fglégéégt(szo %%KA&%WE%O%@%% e!t?%fzéi ve fggta e ?E&Iregggorrpound
(1.3 g). Brdeggenathomixabretvhas fdenpbamidbe sflvdnt evas naneoxteldom vadnoaiid gesilu@ Ovak a,

)2”_ ‘(]?-2 mh%ﬁ}?ﬁ?&!@a& éfy]}o ! (Peéra ! Po'éllsili"%k&r(gﬁ"é‘& Z}M ammonia in methanol) to give
15 the title compound (1.3 g).

Preparation of the compounds of the invention

Example 1

20
1a, 2-{3-[4-(1H-Indol-5-yl)piperazin-1-yl]propan-1-yl}-2H-naphtho[1,8-cd]isothiazole 1,1-
dioxide, hydrochloride

A mixture of 5-(piperazin-1-yl)-1H-indole (1.0 g), 2-(3-bromopropan-1-y1)-2H-naphth[1,8-
cd]isothiazole 1,1-dioxide (1.6 g) and triethylamine (3.5 mL) in dimethyl formamide (10

25 mL) and butanone (100 mL) was boiled under reflux for 8 h. The mixture was filtered and
concentrated in vacuo, and the residue was purified by flash chromatography on silicagel
(eluent: ethyl acetate/triethylamine 100:4) to give the crude product as an yellow oil (2.1 g).
The title compound was isolated as the hydrochloride salt from tetrahydrofuran as a white
crystalline compound (1.6 g). Mp 275-278 °C. '"H NMR (DMSO-dg): 2.30-2.45 (m, 2H);

30 3.35-3.80 (m, 10H); 4.05 (t, 2H); 6.45 (s, 1H); 7.10 (d, 1H); 7.15 (4, 1H); 7.35 (s, 1H); 7.40-
7.50 (m, 2H); 7.60-7.75 (m, 2H); 7.95 (t, 1H); 8.25 (d, 1H); 8.35 (d, 1H); 11.15 (s, 1H);
11.45 (broad s). MS m/z: 447 (MH+).



di oxi de, hydrochloride A m xture of 5-(piperazin-1-yl)-1Hindole (1.0 g),

2- (3-bronmopropan-1-yl)-2H naphth[ 1, 8- cd]isothiazole 1,1-dioxide (1.6 Q)
and triewgbasszeee (3.5 nlL) in dinethyl formam de (10 25 negT/aRdi/bgv@none
(100 m.) was boiled under reflux for 8 h. The m xture was filtered and
concentrated in vacuo, and the residue Mas purified by flash chromatography
on sili cagelfollé®ingedhipoahdyvedpedpat/ih hisphiltddinge 100:4) to give the crude
product as an yellow oil (2.1 g). The title conpound was isolated as the
hydrochl ori de salt fromtet rahydr ofuran as a white crystal l'ine corrpound
(1.6 9). 6) ; . p

1H); 7. 40:£zoﬂdé3®m(lrraslch2>H)de 7.60-7.75 (m 2H) 7 95 (t 1H); 8 25 (d 1H)
8.35 (d, 11.15 (s, 1.45 (broad s). NMs mz: 447 WO
01/ 98298 fé@‘rﬁ[ﬁk@ﬂa@@ltéé’l) i?énﬂfée a@%gﬁnmglqpmulnaa -2fEpaphghl iéar edin a

| 4 Ly |
o1 0 ory e fhiardif 1 Eatoxiqel My SAGIOL: GPUMR (PRISEI L A0L2RE BRI 2.45-
6- (pi per az6hih,-6H) 3D8-3.08 GhetHnad.93( 3Hhy G (x oﬁa;rms (d, YEIRI6. m@hlﬂj 7, 18-

[ hi [ 1 1
21y 2. 4T ek 105 g g st el e 03 (o185 Ky |
6.75 (d, 1 10603551@)1\4@1}11 147lgvml)20 (m 2H); 7.35 (d, 1H; 7.60 (d 1H);
7.65 (t, 1?% 8.30 (d, 1H); 10.70 (s, 1H. M
mz: 4917(M-|+) 101c 2{3[| (1 H-Indol S yl)-3,
6- di hydr ao- 2k .1 | 3~ 2H. 1,
1, 1- di oxi

and 2-(3- ddy@ammzap%j_gzd&dg@dﬁoam&[l 8. cd] i sothi azol e 1, 1.di oxi de. 1H
NVR ( DMBG- GB) 7, 2. O0- 2. 10 % 55-2.65 15 (m 4H); 2.65-2.70 (m 2H):
3.10 (s, B5-G3 %@hy@ro 2#1}9,’/1'161111 )4 H-ipdple aad@e(3(l§0mm)0parrlﬂ>5) d: 111); 7.25

d, 1 7 - 7.90
Et , 1E)|) négﬁ% %%9] %‘E&llag@éol ?g%d%l_si%%é\d?é ‘QTH% M%éor%%ztﬁ %ﬁ) 1d,
2-{ 3- [15 - ((hd;14ENOD65-3. 30 (ppi2bBy 3.00 (s; 25); 809 0@AH)L 6y1I0}(s 2 )N 6 dbt(kaHD; 315@1
| Sothiazol @ b 1a, 180); 7.30-7.40 (m, 28); 7.60 (s, 1H); 7.65 (d, 1H); 7.70 (t, 1H): 7.90 (¢, 1ED);

8.25 (d, 1H); 8.30 (d, 1H); 11.05 (s, 1H). MS m/z: 444 (MH-).

1d, 2-{3-[1-(1H-Indol-5-yl)piperidin-4-yl]propan-1-yl}-2H-naphtho[1,8-cd]isothiazole 1,1-
20 dioxide, hydrochloride

from 5-(piperidin-4-yl)-1H-indole and 2-(3-bromopropan-1-yl)-2 H-naphth[1,8-

cd]isothiazole 1,1-dioxide. LC/MS (m/z) 446 (MH+) 387; RT = 2.19; purity: 74%.

25 Pharmacological Testing

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

were as follows:

30 Inhibition of the binding of [3H]YM-09151-2 to human dopamine Dy receptors



20 di oxi de, hydrochl oride from 5-(piperidin-4-yl)-1Hindole and

2- (3-bronopropan-1-yl)-2H napht h[ 1, 8- cd]isothiazole 1, 1-dioxide. LC M
(mz) 446vQM829887; RT = 2.19; purity: 74% 25 Phar nacoPoOUyb&al/ofliest i ng
The conpounds of the invention were tested in well-recognised and reliable
tests. The tests were as follows: 30 IThibition of the binding of

[ 3H YM O 5 : ' ) ) 0408
17 By R e o R BE R ol e e L AT R T b s
(0. 06 nMmembrangsrdfhameas clied doprmind Dnadcapopa npressEinZHO welid s dsteanineéd &5 ed
in CHO cel.l s {s..deternm.n in i.t.r.a. ,Met ho dified from NEN Life_ Science
Product s, %c@ﬂpgc]ﬁﬁ%ﬁ&df&‘ﬂ?m%l&f PEghes 5@%3%@/‘9@” PE?ﬂﬁi S of
t he bi ndipgpses-1pBidl Ket anserin to 5-HT2A receptors The conpounds were tested
wWith respect to their affinity for 5-HT2A receptors by determning 10
their ability to inhibit the binding of [3H Ketanserin (0.50 nM to
menbranes fromrat brain (cortex) in vitro. Method described in Sanchez et
al. Drug Dev. Res. 1991, 22, 239-250. The test results are shown in table
1: 15 Cdwpibif¥n bf fiik bind E2A HKbtansdein td 58HT, Irelep@rs | b 91 %50nM) 1.8 le
0.73 0.48 1d 83%50nM 9.2 Table 1: Binding Data (1C50 values in nM or %
i nhibition of binding. In general, the conpounds of the invention have been
found p Otﬁf&%&o&p%ﬁndm&g 'tésﬁéd%ﬂpﬁeg@cg@ th&? afﬁ{nitg %_lﬂ SYMTQA? Pe%gﬁtgrs tb9 cfél%?r%mjl?ge D4
receptors. The conpounds have also been tested In a

10 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.

The test results are shown in table 1:

15

Comp. D4-bind. 5-HT;4-bind.
No.
la 1.9 0.79
1b 91 % (50 nM) 1.8
lc 0.73 0.48
1d 83 % (50 nM) 9.2

Table 1: Binding Data (IC5() values in nM) or % inhibition of binding.

In general, the compounds of the invention have been found potently to inhibit the binding
20 of [PH]YM-09151-2 to dopamine D4 receptors. The compounds have also been tested in a
functional assay described by Gazi et al. in Br. J. Pharmacol. 1999, 128, 613-620, and it

was found that the compounds are antagonists or partial agonists at dopamine Dy receptors.

The compounds have also been found to inhibit the binding of [*H|Ketanserin to 5-HT,4

25 receptors in vitro.



functional assay described by Gazi et al. in Br. J. Pharinacol. 1999, 128,
613-620, and it was found that the conpounds are antagonists or parti al
agoni st s vad odes2esi ne D4 receptors. The conmpounds have al BoT/b&enod4o8ind t o
inhibit the binding of [3H Ketanserin to 5-HT2A 25 receptors in vitro. WO
01/ 98298 PCT/ DKO1/ 00408 18 The conpounds of the invention were al so tested
in the fdHeainn@uhésséhe invelitidu WwéreAlseftedbdidlith@fodbwinbHSpi perone to rat
dopam ne D2 receptors 5 By this nethod, the inhibition of drugs of the

bi ndi ng of [3H] Spi perone (0.5 nM to dopamine D2 receptors in nmenbranes

yt el - raa ot R B uRE el 1 Soptlabh oy KR or "5 na g of (3

Hl Prazosine to rat al pha-1 -receptors 10 By this nmethod, the inhibition by

drugs of the binding of [3H Prazosin (0.25 nM .to alpha-1 receptors in
merbr ahe £ théninethed.dhemibitionpfidaigs) o dlep bipdipg of HH]Rripsions (Pon¥l) taldenasrine

Hyttel etp . - . . CQE ave no

subst ant i &l é%?pt%rﬁ yiﬁﬁglgﬁﬁg% #?Iﬁ?%t;‘/&%fpg)urg %&ﬁé%gspdgéaﬁg%%?%ggg%eo? . an(_nge Sglésf’re of
t he conpontlystchatak JnBewovcienl 9850w, di6l 51623, for the al pha-1 adrenergic
receptor, i.ch ipply a | @ ropensity to cause orthostatic hypotension,
and no orI“Bm}f}o 8&\%‘&% ?mﬁq"izg‘é{“? tq Ftalpha-Ljeesptarse upt ake of

[3H] Serotonin into whole rat brain synaptosones 20 The conpounds were

tested with respect to their 5-HT reuptake inhibiting effect by neasuring
t hei r 1@biByi this methiodhihbiinhibitien bptiaigs offthd Bikfline rodt tPrazosin ¢0.251aMd tvaflpHariai n

synapt osqones.in.vitrp. The as .was, per forned, as scrib Hytt el
PsychophadFFrREST Blyepg7ges %ﬁn rai%%auégs Sreined b Sted ﬁ%dén%‘ﬁgﬁﬁﬁﬁ‘?@ IE%“%-@HI'
reupt ake all. DhvRitoRRén. 198514 B3B3k | nhibitors are well known

anti depressant drugs. Accordingly, the conpounds of the invention are

consi dered useful in the treatment of positive and negative synptonms of
schi zophrgp (,admﬁ)otuﬁﬁg nBSY £ Q55 antid 51 8£P§z v(\jféa < 1%1rt§sl 'for” %ﬁ%hdopamine D, receptor.

15 Some of the compounds have no or only low affinity for the alpha-1 adrenergic receptor,

which imply a low propensity to cause orthostatic hypotension, and no or only low sedative
effect.

Inhibition of the uptake of [’H]Serotonin into whole rat brain synaptosomes

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

25

Some compounds were shown to be 5-HT reuptake inhibitors. 5-HT reuptake inhibitors are

well known antidepressant drugs.

Accordingly, the compounds of the invention are c)onsidered useful in the treatment of

positive and negative symptoms of schizophrenia, éfher psychoses, anxiety disorders, such
30 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. In particular, the compounds of the invention are considered useful



30 as generalised anxi ety disorder, panic disorder and obsessive conpul sive
di sorder, depression, aggression, cognitive disorders, side effects induced
by convem®ongd298 anti psychoti c agents, mgraine, attenti orCOOKOUDI408
hyperactivity disorder and in the inprovenent of sleep. In particular, the
conpounds of the invention are consi der¥d useful WO 01/98298 PCT/ DK01/ 00408
19 i n t hent theakemBRéntOsr POSid ¥ JBFa

wi t hout inducing ext ra ram dal s?(}{e‘%e eﬁé«?r?%@%&:%u%%l?%%lﬁ%%%&n%hgg&@g The
phar mcemﬁﬁéﬁﬁaﬂ@dwdateg@ﬁs of the invention may be prepared by
conventional nethods in the art. For exanple: Tablets may be prepared by
m xi ng the active ingredient wwth ordinary adjuvants and/or diluents and
subsequenfdrymdatipn Examplest he m xture in a conventional 10 tabletting

machi ne. Exanpl es of adjuvants or diluents conprise: corn starch, potato
starch? tal cum nmagnesium stearate, gel atine, |actose, gums, and the | i ke
Any ot herpad S I S rposes. s c
ol our | ngsl?e ?ﬁg@gatﬁ%t%ls ,f&g&gétjéo\rﬁ\%a f'sch@ lll enlt}%ﬁ E be ﬁregalpe 5};' Pyt th ey
are conpahethbds inithdrartt.ne active ingr ed| ent s SoI ut| ons for injections nmay be
pr epar ed I*b«{ di ss I VI % t he a%tl ve | ngr edi ent and pogssible 15 additives in
a part off¢he 6?/eI‘I‘l‘ #&rmhPERIFBHCI premirias| e eclyq ingrogientr Withdprdwnng

t he sol ut orgﬁe@ LR I t in
sui tabl e Eiaclir?rtp[},tillnﬁessaor v?lg%nysoAny ubs%ﬁtﬁ% l:ye a |e %slﬁ}%eﬁ%oﬁ{l/*e I g{r}gl {dflvhllétggl g

the ai® rtalyleﬁmgadmme Em:rhplas of edjugartty oagiams conrissecoratsiavds potato starch,

ant i oxi dan et c. al exa |l es. of reci hefor Iat .on of the
i nventi oﬁ ](ESP@ Q?gflﬁﬁl carate, m?aB‘P&’F% ‘51%‘?9]% Fr pHuvads PUe
compound gratsuk %E@aqilyaﬁecl s sfule?%uﬂ)%%i@s such\ak by@uﬁﬂggpﬂumuﬁgg PHsd-AA5R8 8160 Ny
Mai ze starch 30 HI; roxypropyl cel lul ose 2.4 nyg

may be used prov1ded at they are compatible with the active ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and possible

15 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
suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, etc.

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

20
1) Tablets containing 5.0 mg of the active compound calculated as the free base:

Active compound 5.0 mg
Lactose 60 mg
Maize starch 30 mg

25 Hydroxypropylcellulose 24 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg

30 2) Tablets containing 0.5 mg of the active compound calculated as the free base:
Active compound 0.5 mg
Lactose 46.9 mg

Maize starch 23.5mg



M crocrystalline cellulose 19.2 ng Croscarnellose Sodium Type A 2.4 ng
Magnesi um stearate 0.84 ng 30 2) Tablets containing 0.5 ng of the active
conpound wabued2e% ed as the free base: Active conpound 0. BCTDpKhuO(M0%e 46. 9
ng Maize starch 23.5 ng WO 01/98298 PCT/ DKO1/ 00408 20 Povi done 1.8 ng
Mcrocrystalline cellulose 14.4 ng Cro%tarnell ose Sodi um Type A 1.8 ng

Magnesi um st ear aPgvidois3 Ny 5 3) Syrup cont aj gi per millilitre: Active
conmpound 25 ng Sorbitol 500 Hydr oxypr opyl cel l ul ose 15 ng 10 d ycerol
50 ng Met hyl - paMipresrystafie qﬂilbbﬁ par aben *4mgy  Ethanol 0.005 i’
::lrlf“ég'tjlrog S(SJH'I[Tg.I ﬁonsgg‘%grﬁgé ??(ﬁ ﬁi‘tﬂ@ ctl ve con‘pﬁr)uﬁg é r5T1 ng4) 2(?0|Sg$ Ibio'lt’lo}c o
5.1 ng Acetic AMagnésih stagratSaccharin sodi 0686S Ny
5
3) Syrup containing per millilitre:
Active compound 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose 15 mg
10 Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1mg
Ethanol 0.005 ml
Flavour 0.05 mg
15 Saccharin sodium 0.5mg
Water ad 1 ml
4) Solution for injection containing per millilitre:
Active compound 0.5mg
20 Sorbitol 5.1mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1ml



Water ad 1 nml WD 01/98298 PCT/ DKO1/00408 21 dains 1. An indole
derivative having the formula R7T Re RO RI R Rs XN(CH2)n W(CH2) m Z--N
R--/ Y Ra001//8BIR4 R12 Raa (1) 5 wherein Y is CO CS, SO PSOPKOt/0W@HR; Z is
CO CS, SO S or CH2; provided that only one of Yand Zis CO CS, SO or
S®2; Wis a bond, 0, S, CO, CS, SOor S¥; 10 nis 0-5, mis 0-5 and n + m
is 1-6; prodilgiag that when Wis. 0 or S, then n > 2 and m>_1, when Wis
CO CS, SOor S2, then n> 1 and m>_1; Xis Nor CH and the dotted line
represents no bond, or Xis C and the dotted line represents a bond; 15

one of Rl; R2, A@&@Rﬁ%ﬁ’aﬁ%%lgtﬂgg%r X and the others of Rl, R2,' R3 and

R4 and R5 ‘and are sel m hydrogen, hal ogen, cyano, nitro,
am no, C _6-al kyl -am no, -( CL_ 6-alkyl )-amino, .£1_6-3gkkyl,
C2_6-al kenyl, C2.6-al kynyl - C1_6 al koxy, Cl_6-al ky thio hydroxy,

Cl_6-al kyl subs;a t utRéd hydr oxy or thiol, C3_$-cycl oal ky
C3_8-cycl oal kyl {Ci al kydl yl, thi oacyl triflug orret I
trifluoromet g\l ad Cl§ 6 al kyl sul fonyl R0 R§/| S hydrogen

Cl_6-al kyl , | kefyT X\ C2_ 6, 4T Rk — EH2r62a1h tuted hydroxy or
thiol, C3_8- 3E33_8=/cycl oal kyl - _6-al hipoacyl ,
trifl uororret hyl sul f gayl and Cl_6 al kyl sul fonyl; ) Ar maceut i cal Iy

acceptabl e satts thereof.

5 wherein Y is CO, CS, SO, SO, or CHy; Z is CO, CS, SO, SO, or CHy; provided that only
one of Y and Z is CO, CS, SO or SO; ‘

W is abond, O, S, CO, CS, SO or SO;

10 nis0-5, 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>1andm > 1;
X is N or CH and the dotted line represents nobond, or X is C and the dotted line represents

abond;

15 one of R, R?, R’ and R* forms a bond to X and the others of R, R%: R*and R* and R’ and
R’ - R are selected form hydrogen, halogen, cyano, nitro, amino, C;_¢-alkyl-amino, di-( C;.
¢-alkyl )-amino: Ci6-alkyl, Cy¢-alkenyl, C,.-alkynyl, - Ci_¢ alkoxy, Ci¢-alkylthio, hydroxy,
C1.¢-alkyl substituted hydroxy or thiol, Cs.g-cycloalkyl, C;_s-cycloalkyl-C.¢-alkyl, acyl,
thioacyl, trifluoromethyl, trifluoromethylsulfonyl and Ci.¢ alkylsulfonyl; and

20 \

R® is hydrogen, C;.¢-alkyl, Cy.6-alkenyl, Cy¢-alkynyl, Ci¢-alkyl substituted hydroxy or thiol,
Cag-cycloalkyl, Csg-cycloalkyl-C,.¢-alkyl, acyl, thioacyl, trifluoromethylsulfonyl and Ci.¢
alkylsulfonyl;

25  or pharmaceutically acceptable salts thereof.



WO 01/98298 PCT/ DKO1/ 00408 22 2. A conpound according to claiml| wherein Z
is CH2 and Y is SQ2. 3. A conpound according to clains 1 to 2 wherein one
of RlL, RAyORBIsa2m&l R4 forms a 5 bond to X and the ot hers PET/BK01/BP8 R3 and
R4 and R5 and R7 - R12 are selected from hydrogen, hal ogen, cyano, nitro,
am no, Cl_6-al kyl, Cl_6 al koxy, Cl_6-al®ylthio, hydroxy and
trifluoronmethyl, R6 is hydrogen, Cl_6-al kyl, Cl_6-al kyl carbonyl and Wis a
bond 4. A conpound according to clains 1 to3 wherein R2 or R3 form a bond
to X. 1@.5. A compowuntacsouimgiiontpind whaeimZ & G, shdthar3Dn X is N 6. A
conpound according to clains 1 to 4 wherein Xis C. 15 7. A conpound
according to clains 1 to 4 wherein Xis CH 8. A conpound according to
claim 130 7 Aeipblind\hécordnPaelamidl fo 2 Whdrsinlode®rR', RO; RPaAPROGHASS a
accordln%mto claiml which is sp&gctgd from 20 s X

2-{ 3- [ 4- (bepd 1tadl ans- the) ghersref R nRE, R Jand dpaand R and2R{ ndhtane sdle@ed dams ot hi

azole 1, %- .di axi - -[4- (14| ndol - 65 y1)pi azin- 1-yl ] propan-1-yl
50 naphtHa o Boad pxain i, o Pl k6. I ARG Ry Ynd

1- ( 1H | ndofludroyle}hyd, 1> diblyyithicen, syl AT - Ak ylchdooy@and W is ¥bdud2H napht ho [
1,8- 25 cd]isothiazole 1, 1-dioxide,

2-{3-[1-(1H I ndol - 5-yl ) pi peri di n-4-yl ] propan-1-yl }-2H napht ho[ 1, 8-cd] i sot hi
azole 1, 1 dioxj PaddBREARG Wik § 7 ' Lt4on salt

t hereof . 30 101%%%98%1} nacglgl{il caﬁﬁgﬂggngéés?/\p?%% C ?a%t%%gggﬁ%&%{ﬁat it
conprilges a conpound of any of <clains 1 to 9 in a therapeutically
effective anount together with one or r hag utically acceptable
carriersesor di B%P&H%CW\E‘%Qgg’IWFﬁ@%F%BH%?\ES 11. Use of a conpound
of any of Cains'1 to 9 for the manufacture of a nedi cament useful in the

treatnment of positive and negative synptons of schizophrenia, other
psychosed; anx} eeyppound according to claims 1 to 4 wherein X is C.

15 7. A compound according to claims 1 to 4 wherein X is CH.
8. A compound according to claims 1 to 7 wherein W is abond and n + m is 1 to 4.

0. A compound according to claim 1 which is selected from

20 2-{3-[4-(1H-Indol-5-yl)piperazin-1-yl]propan-1-y1}-2H-naphtho[1,8-cd]isothiazole 1,1-
dioxide,
2-{3-[4-(1H-Indol-6-yDpiperazin-1-yljpropan-1-y1} —2H-f1aphtho [1,8-cd]isothiazolel,1-
dioxide,
2-{3-[1-(1H-Indol-5-y1)-3,6-dihydro-2 H-pyridin-4-yl]propan-1-yl} -2 H-naphtho[ 1,8~

25 cd]isothiazole 1,1-dioxide, /
2-{3-[1-(1LH-Indol-5-yl)piperidin-4-yl]propan-1-yl} -2 H-naphtho[ 1,8-cd]isothiazole 1,1-
dioxide

or a pharmaceutically acceptable acid addition salt thereof.

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

acceptable carriers or diluents.



di sorders, such as generalised anxiety disorder, panic disorder and
obsessi ve conpul sive disorder, depression, aggression, cognitive

di sorder syo si/g9%ef f ect s i nduced by conventional 5 anti psyPODDKOl/a@ent s,

m graine, attention deficit hyperactivity disorder and in the inprovenent
of sleep. 12. A nethod of treating the%%sitive and negative synptons of
schi zophrigni a, Usyd ¢fef confifyial) 85 &8 ofalin® Y tdl ERABEMEnuBHER F% HENEHRddt 385 u1
anxi ety disorder, panic disorder, and 10 obsessjve conpul sive disorder,
depr essi o thexgegtmssi ¢frpostiygmnd nogative symptomns ofsichigoplfreniet ethérmsnicluses yanxiety
conventi qf t LOSY i . m ke tenti,on_deficit. .
hyper act %SI% ?/&Q’d :S'lg%r g%%%%ér%%@%gﬁ rﬁ%’liilee r%c%s{og%egﬁg%@% o(ﬁsog ﬁ%re%ndca; 3 h%els PP ncé) mpulsive
adm ni st rddoréer, dbprRsditigr dppeastib,atdgnitivac arRpideR| gideneftdtts Biduded BN IREntional

according to any . of clainms 1 to 9., . L . .
5 “antipsychotic agents, migraine, attention deficit hyperactivity disorder and in the improvement

of sleep.

12. A method of treating the positive and negative symptoms of schizophrenia, other
psychoses, anxiety disorders, such as generalised anxiety disorder, panic disorder, and
10 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

acceptable amount of a compound according to any of claims 1 to 9.

15



