WO 03/ 002552 PCT/ DKO2/ 00436 Novel indole derivatives. The present
invention relates to novel heteroaryl derivatives potently binding to the
5- HT( er r )worosexssor , phar naceuti cal conpositions contai ni RgTIHKERMI4S6MPOUNdS
and the use thereof for 5 the treatnent of certain psychiatric and
neur ol ogi cal disorders. Many of the conpounds of the invention have al so
potent serotonin reuptake inhibition activity and are thus consi dered

parti cul aNOyeUgéplﬂdertlewse treat ment of depression. Furthernore, many
conmpounds of the invention have also effect at dopam ne D3 and D4 10
receptors and are considered to be useful for the treatment of psychosis.
Backgroun ﬂ‘hé\pteséﬂtiim@mﬁbn adlateploatovalistagirghderblatitésgmtdnilybisdiond theatHS,HTI A
agoni sts and i\? onists 15 are useful in the treatnent of a range of

af f ect i vel§FRIGF® qﬁcaégmﬁg??étﬂ%s copigingthess compogndsrnd the,uss tbefﬁng?F der,
obsessi ve=qrg! Bt been
reported that Eﬁl @&%ﬁc&?ﬁ%hﬂ%ﬁ%&ﬁa use(gﬁgléﬁngh%ﬁ%t reéls’mrrgr’%ﬂtlé %Cmuﬁ gg?n a.

20 An ovetheiisventionhayfdlso polerigoritetis rempthkp idpbisied agtdtigrinidaire thhe capéddréd
targets fo ni st on preclinical and clinical data are
pr esent edPBY %ﬂ@&ﬁ% Pgﬁ ﬁngglogggﬁg $'°F'997, Vol .2, Issue 7. It is stated
t hat 5-HT1A ant agoni sts may be useful in the treatnent of schizophrenia,

senil e denentia, denentia associated with Al zheiner's disease, and in
conbi nat i Bnﬂmrtmresmnymmpawiseﬁﬁmye@oydmmalb@ effedfatilopamindB: enéBument  of

and usapureeripry i v EABIGEE oBF Pt Rt oERYBeda “ohobi a 30 The-

effect of conbined adm nistration of a conmpound that i nhl bits serotonin
reuptake and a 5-HT1A receptor antagoni st has been evaluated in several
studi es (Paskgroupd@rtet a| . Eur. J. Pharmmcol . 1987, 143, p 195-204 and
Gartside, S.E. Br. |I Pharmacol. 1995, 115, p 1064- 1070, Blier, P. et al.
Trends Pharmacol . Sci. 1994, 15, 220). In these studies it was found WO
03/ 002552 CRataDKPHa0AB®logical studies have shown that 5-HT;, agonists and partial agonists

15 are useful in the treatment of a range of affective disorders such as generalised anxiety

disorder, panic disorder, obsessive compulsive disorder, depression and aggression.

It has also been reported that 5-HT 4 ligands may be useful in the treatment of ischaemia.

20 An overview of 5-HT 5 antagonists and proposed potential therapeutic targets for these
antagonists based upon preclinical and clinical data are presented by Schechter et al.
Serotonin 1997, Vol.2, Issue 7. It is stated that 5-HT; 4 antagonists may be useful in the
treatment of schizophrenia, senile dementia, dementia associated with Alzheimer’s disease,
and in combination with SSRI antidepressants also to be useful in the treatment of

25 depression.

5-HT reuptake inhibitors are well-known antidepressant drugs and useful for the treatment

of panic disorders and social phobia.

30 The effect of combined administration of a compound that inhibits serotonin reuptake and a
5-HT A receptor antagonist has been evaluated in several studies (Innis, R.B. et al. Eur. J.
Pharmacol. 1987, 143, p 195-204 and Gartside, S.E. Br. J. Pharmacol. 1995, 115, p 1064-
1070, Blier, P. et al. Trends Pharmacol. Sci. 1994, 15, 220). In these studies it was found



t hat conbi ned 5- HT1A receptor antagoni sts and serotonin reuptake inhibitors
woul d produce a nore rapid onset of therapeutic action. Dopam ne D4
recept or swoaBomysz o the famly of dopam ne D2-1ike recept ®CI/DHIR2OM36S 5
considered to be responsible for the antipsychotic effects of neurol eptics.
Dopamine D4 receptors are prinmarily located in areas of the brain other

than striatum suggesting that dopam ne D4 receptor rg\gnds have
ant i psychdat Soppeets-Hh @P@tw&g@n@fs aéuétsmmwﬁuaﬁtkel bifays wpuldpgoduce

Accor di nglx?orgq@moﬂget%tﬂ %Bﬁé){l dohgands are potential drugs for the
0

t r eat ment chosi's an ositive synptons of schizophrenia and
conpounds w th conbi ned effects at dopam ne D4, and serotonergic receptors

may have the further benefi i_mpr oved ef fect negative synptons of
schi zophré?ﬂpamlwehreggp%aiq ta R dEpb oL dppAms il ahi %lth%ﬁm se

control dicsaLA&ES to %ﬁﬁﬁib@é‘fm %ﬂ%t?ﬁﬁc%ﬁé eff&ﬁ’é%ﬁ%uﬁﬁeﬁfb@ "1%}5&‘11913@1)4

anti psychotic 15 agents, 1schaemc sease states, mgral ne, senil
denenti a aewptoas aheqmmmﬂy krca@dsm aes sf tha rain othehéai spiaoversepgesting ﬁiaEep

Do the fam.l d 1 | ik
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reduce thechegati ve synptons and 20 cognitive deficits and result in an

i nproved side effect profile with respect to EPS and hornonal changes.
Accordi ngly, agents acting on the 5-HT1A receptor, both agonists and

ant agon | i eved at e tlal use i,n

psychi a}[ r #id"a’f%’é“ﬂ%u P%’é 1&a are%%)?%fe?)galgﬁ Fﬂtﬁaé %leliggg}o ﬁé‘?’n %eag‘@??tr 8d
Fur t her nDRRyctRRisaE8 DositiSe s@hptbfie of 8¢Mzdp 1ehaad mnmh&mltﬁebmbﬁmﬂ Rffeeat ake
inhibition activity and/or D4 _and/ or act|V|t may be particularly

useful fordoppaiteldaend mrowpenzmeeﬁpéorﬁ aye fhe @rbf*éleﬁm Pé%‘fedcﬁfgeéfa%s
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in the improvement of sleep.

Dopamine D; receptors also belong to the family of dopamine D;-like receptors. Ds
antagonistic properties of an antipsychotic drug could reduce the negative symptoms and
20 cognitive deficits and result in an improved side effect profile with respect to EPS and

hormonal changes.

Accordingly, agents acting on the 5-HT1 4 receptor, both agonists and antagonists, are

believed to be of potential use in the therapy of psychiatric and neurological disorders and
25 thus being highly desired. Furthermore, antagonists, at the same time having potent

serotonin reuptake inhibition activity and/or D4 and/or Dj activity, may be particularly

useful for the treatment of various psychiatric and neurological diseases.

Previously, closely related structures have been reported:

30 WO 9955672 discloses a general formula in which indole derivatives having 5-HT1a
receptor and D, receptor affinity are included
EP 900792 discloses a general formula in which indole derivatives are embraced as 5S-HT14

and 5-HTp as well as D, receptor ligands.



WO 03/ 002552 PCT/ DKO2/ 00436 3 It has now been found that a class of indole
derivatives is particularly useful as 5-HT1A |igands. Furthernore, it has
been foumaotoh@o2samany of these conpounds have ot her highlyPChanaioei3al
properties as e.g. potent serotonin reuptake inhibition activity and/or
affinity for the D4 receptor. 5 Summary3of the invention The invention
conprises the follow ng: 10 A conpound represented by the general fornula I
RO n RB R It hmmawsbes foond that-a clasy dlidole NerdvdtiRés is particulatly bsefu] 8 5-NT;R11 R3

RZ wher ei represen or .S; i,S 2 4, 5, 6, 7, 8, r. 10;

i szor 3 - WlEs SubARLRRE e bl otind it ey sl tieshectopaiindthevsnsherhietike,

dotted |i nenefdn el & .tﬂowﬁ@berbt@ﬁﬂl;reﬁ;taﬁeﬁiﬂhﬂ)ﬁﬁﬁlta%ﬁbbff bRP& affinity for

Clerr)-alkyl, C(err)-al kenyl, C2_6-al kynyl, C(err)-cycloal kyl -C(err)-al kyl,

aryl -C(er rtiieaamep@r- acyl; 25 R2, R3, R4, R5 and R6 independently represent

hydrogen, hal ogen, cyano, nitro, Cl_6-alkyl, C(err)-alkoxy,

Cl 6-al kyl sul fanyl, Cl1_6 al kyl sul fonyl, hydroxy, hydroxy-Cl 6-al kyl, Cl.6
Summary of the invention

The invention comprises the following:

10 A compound represented by the general formula I

Re 8
N S
R1 o—u/ \ N//

R

11

wherein

15 A represents O or S;
nis2,3,4,5,6,7,8,9or 10;
mis 2 or3;
W represents N, C or CH;
Q represents N, C or CH;

20 and the dotted line represents an optional bond;

R! represents hydrogen, Ci.s-alkyl, C,¢-alkenyl, C,¢-alkynyl, Csg-cycloalkyl-Ci.g-alkyl,
aryl-Cj.¢-alkyl or acyl;

25 R%LR® R, R®and RS independently represent hydrogen, halogen, cyano, nitro, Ci_¢-alkyl,
Ci-¢-alkoxy, Cy¢-alkylsulfanyl, Ci. alkylsulfonyl, hydroxy, hydroxy-C;.¢-alkyl, C;.¢-



WO 03/ 002552 PCT/ DKO2/ 00436 4 al koxycarbonyl, acyl, C3_8-cycl oal kyl,
C3_8-cycloal kyl -C1_6-al kyl, trifluoronethyl, trifluoronethoxy,

NR( er r ) R(worop/00d362 ei n R15 and R 16 i ndependent!|y represenPChyifiogesss
Clerr)- alkyl, C(err)-cycloal kyl or phenyl; or R15 and R16 together wth
the nitrogen to which they are attached4forma 5- or 6-nenbered ring
optionally containing one further heteroatom 5 R7 and R7' independently
repr esent #xakyogbonys adgl, G-sadvikidaliyl, Craycyrgtyh€h ¢fatkyinteflbsiodgthyl,consi st i ng
of two or ,t.hree t hyl enes. gk oups:; , 16 RL0Oand R]11 are each independently
sel ected fF! H?]f?wnﬁbod%nﬁﬁhég Oggﬁ{eiﬁ@gﬁy 81,’6“%6“%? ]ief’?etﬁ?i"rt%‘g’f%ﬁa,&-ﬁ'
trifluorornogy. -cglazﬁk |0 YhenyB(@ ') a8d REWEeth&eiui vy i

C3_8-cycl oaI}EyI %la _ 8y¥qcy%:sl oayl% | - C1_6-al k%/l %ﬁ?n?lle t hlegé%grlluyclh,they e
C(err) - al Krgheddorng ag)-joy Gsnembergd ringepionadly legntemingong furthgrdretexgatomor myl |
acyl, acyl am no, am nocarbonyl, Cl_6-al koxycarbonyl am no,

am nocarbonyl am no, Cl_6-al kyl am nocar bonyl am no and di (Cl_6-al kyl ) am no-

car bonyl arit’ned RNRqeegoh ety eprabedit Bl droRBoe0 -k drRstsnepeRat hm hepidesent
hydrogen, Cl 6-al kyl, 15 C(err)-cycl oal kyl or phenyl; or R13 and Rl

t oget her VioRFisreeoiiorsdlaise mothaligriergrousy are attached forma 5- or

6- menbered carbocyclic ring optionally containing one further heteroatom
its enantioners, and a pharnaceutically acceptable acid addition salt
thereof . RORTHRimiRHuromchlistepesicatie seleaedirpharydrogpen) iabddenoeirp 0Siahbon
conprisin a pharmaceuti cal |

.8 Co und of formula (1) 0 accept abl e salt
t her eof 1%&5?13@03%?@{1 tB‘%HOEﬂI?%ﬁﬂi‘Fﬁ‘é’th-@'@gVL $roriceaph Shralkyark %‘é—ﬁ‘%ﬁ*loﬂlﬂ’h ént .
25 I'n a fyrdbriangeqdi t eiHi ien t f_a compound
of for rrulzlé (yP) o a gp?@%giéﬂf F%éaplhﬁgﬁéggse%%ﬁ’?%c@g}lg\g%lﬂ??g%salt t her eof
for the prapdsufonygh hyfroaynfedinglaneyitacyfaoring, henitecagionyhC; efalloxgesbogdamino,

di sease responsive to .the.inhihition of serotonin.yptake and antagoni sm of
5- HT(er r) PR RYIango, (o5 ﬁw&a@%@wd di ‘W%&?ﬁ%ﬁ’f relates to
the use ofcathom9RALGINRPRI‘ONRBHIA K'P Ind®R“andependently represent hydrogen, Cr.¢-alkyl,
15 Csg-cycloalkyl or phenyl; or R'? and R together with the nitrogen to which they are
attached form a 5- or 6-membered carbocyclic ring optionally containing one further

heteroatom,;

its enantiomers, and a pharmaceutically acceptable acid addition salt thereof.

20
The invention also relates to a pharmaceutical composition comprising a compound of
formula (I) or a pharmaceutically acceptable salt thereof and at least one pharmaceutically

acceptable carrier or diluent.

25 In a further embodiment, the invention relates to the use of a compound of formula (I) or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of a disorder or disease responsive to the inhibition of serotonin uptake and

antagonism of 5-HT 4 receptors.

30 In a further embodiment, the invention relates to the use of a compound of formula (I) or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of a disorder or disease responsive to the combined effect of 5-HTa

receptors and dopamine D4 receptors.



pharmaceutically acceptable acid addition salt thereof for the preparation
of a nedicanent for the treatnent of a disorder or disease responsive to

t he conbiwedswbéfsert of 5-HT(err) receptors and dopan ne BETMEMRPOVLHS. WO
03/ 002552 PCT/ DKO2/00436 5 In particular, the invention relates to the use
of a conmpound according to the inventionsor a pharnmaceutically acceptable
acid addition salt thereof for the preparation of a nedicanment for the

t r eat nent Iopartieyles theiavetitivorelates tasiie isasf yemapaindansirding tdilsdndetionpari c

di sorder, iy 0 ive disorde de ssion, social. phobi a and
eating di 13%*’?3’3’2&?%% lcgﬁ%écrcrég a% Syt aacidﬁf% S&ftélzﬁf rtgr é’ﬁépﬁga? apf ﬁg%fi caﬁ?ﬁ?? _
neur ol ogi €éRlthelirsmmdat & affebtivd dikdrdal slidieds RABATATRAY disoRRr Ha8Rkeorfgyent i on
relates to a nethod for the treatnent of a disorder or disease of [iving

ani mal  bo@YsessivesQrap el Ve disordsh depispsen. saciplaheobitsindeating diserdesshother t i on of
serotonkn t J . 5= HT| r onprising 10
?ﬂn‘i ni stB ;a_ %?%?gc ?5%&?% S?‘%% g%ilg({s#?ﬂn%(g@f?&%? ‘ﬁ"‘%?ﬁ?f‘iﬁgsa lhum(aln) a
erapeutically effective anount of a conpound of fornmula or a
pharmaceuticagl ly acceptable acid addition salt thereof. In still another
embodi ne ninf Stﬁin@%}g}eé §E&P&Wﬁ% 1 Brgsend inyeation wlatesgprpeihed for theireatmsntal®  of
a 15 dis I di - o\ | : ' i whi ch
s Tesponaivet & JiRgSEar Rl s B M ing  Mmah AL 1 et T e
adm ni st e:rrihﬁgtiomoﬁaﬁmMopinlupwmgndahwgdanihnmjS-HTlmcrbqu'td]gccanmilsmgl, a
R s T T R
conbi ned ARbAGATaSEHPouid bﬁf%ﬁnﬁﬁqsmrqrpaaﬁﬂ&eﬁﬁéa@ﬁ/%&édme{b@él%@E@dﬂi&*ﬂEQ{ ting
effect, the compounds of the invention are considered particularly useful
as fast ofiseofof action medicanents for the treatnent of depression. The
conpounds nmay al so be useful for the treatnent of depression in patients
who are resistant to treatnent with currently available antidepressants.

25 The compaing® i ehibedinivngihé prRsdh@Utrehii@reditdd tBiatiiethed fdriie: Beddhbh ciad D4
recept Cig S&ﬁsorde:r or disease of living animal body, including a human, which is responsive to the
effect of 5-HT 14 and D4 receptors comprising administering to such a living animal body,
including a human, a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable acid addition salt thereof.

20 Due to their combined antagonism of 5-HT receptors and serotonin reuptake inhibiting
effect, the compounds of the invention are considered particularly useful as fast onset of
action medicaments for the treatment of depression. The compounds may also be useful for
the treatment of depression in patients who are resistant to treatment with currently available
antidepressants.

25
The compounds of the invention have high affinity for the 5-HT; and D, receptors.
Accordingly, the compounds of the invention are considered useful for the treatment of
affective disorders such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phobia and eating disorders; other psychiatric disorders such as

30 psychosis and neurological disorders.



Accordingly, the conpounds of the invention are considered useful for the
treatnent of affective disorders such as general anxiety disorder, panic
di sor der ,wolmseexssye conpul sive disorder, depression, sociPall/MKI046and
eating disorders; other psychiatric disorders such as 30 psychosis and
neur ol ogi cal disorders. WO 03/ 002552 PCTé DKO2/ 00436 6 Detailed
description of the invention In preferred enbodi nents of the invention, n
is 2, 3 oPetiled desesfiptioncdf thetivwéntiont s of the invention, Wrepresents N, 5
In preferred enbodi nents of the invention, Qrepresents N, In preferred
enbodi nents of the invention, Qrepresents Cor CH |In preferred

enbodi mentispefertddenitbdanéntosf thBnhtodh is 2l £opPt h hydrogen; In preferred
enbodi ments of the invention, Rl is hydrogen; In preferred enbodi nents of

t he i nvenin pigferrd enpdirments ghthg irverBorn, S representsiYdr ogen; 10 I n preferred

enbodi nmgn el ' 0_and l i ndependently represent
hydr oggﬁ, hﬁ%ﬁ%geéfeeaen@é@ﬁéﬂt%ﬂh%‘fe -1%1%':%?1 B?F‘T?W%, CF3, OCF3, NH2, NR13R14
wher ei n REBprefsttbdRidbodidene otlidp ihventien (Repidselty & @aem, Cl_6-al kyl ,

C3.8-cyc|oa|k§#ror phenyl; or R13 and R14 taogether with the nitrogen form
a pi peri diherelregdyrmhodirgenizof the innspton Fefaad Re cere hpbidivideages; of t he

i nventi Onlﬁll,ﬁ%tfe ,enﬁ,lo(aim%ﬁ@?fﬂg%n{i&g#quﬁ}%é%ﬁo,w represent nethyl,

cycl oprop ritluoromne yano, or 0, 8iperidiny|, phenyl ;
In a pref b preferexdizatiodinentodf thhdnventien®2pR%, RNR° aniRbtepescmthylioeen) a | as
descri bed

2-{2-149( iabffé#g@ﬁ%%&i?ﬁj%%%%% ivention, & nBl.Rul pathl yindepsndsndiyByIRFE ot i noni
- (1 hi op o8 Ty e G e RN TR terin R
2- { 2- [ 4- ( & Ridodeptngéntly rpenesanit hydrogét, € layalisil Ganspiclaatkyil df plesnyl; or R_13 and
o AR R B SG  A BRRBMSY 2 of ooyr i ne 1o
In more preferred embodiments of the invention, R, R®, R, R!! and R independently
15 represent methyl, cyclopropyl, trifluoromethyl, cyano, chloro, bromo, piperidinyl, phenyl;
In a preferred embodiment of the invention, the compounds of formula I as described above
are:
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4,6-dimethylnicotinonitrile, 1a
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-(thiophen-2-y1)-4-
20 trifluoromethylnicotinonitrile, 1b
2-{2-[4-(1H-Indol-4-yD)piperazin-1-yl]ethylsulfanyl }pyridine, 1c
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl} -6;methy1nicotinonitrile, 1d
3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-chloropyridine, le
3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-bromopyridine, 1f
25 3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-methylpyridine, 1g
3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-5-chloropyridine, 1h
2-{4-[4-(1H-Indol-4-yl)piperazin-1-yl]butylsulfanyl }-5-trifluoromethylpyridine, 11
2-{4-[4-(1H-Indol-4-yl)piperazin-1-yl]butylsulfanyl }-4,6-dimethylnicotinonitrile, 1j
2-{3-[4-(1H-Indol-4-yl)piperazin-1-yl]propylsulfanyl}-5-trifluoromethylpyridine, 1k
30 2-{3-[4-(1H-Indol-4-yl)piperazin-1-yl]propylsulfanyl}-4,6-dimethylnicotinonitrile, 11
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-methylnicotinamide, 2a
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl } nicotinonitrile, 2b
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-methylpyridine, 2¢



3-{2-[4- (1H I ndol - 4-yl) pi perazi n-1-yl ] et hoxy} - 2- bronopyridine, if 25

3-{2-[4- (1H I ndol - 4-yl) pi perazi n-1-yl ] et hoxy} - 2- met hyl pyri di ne, 1g

3-{2-[ 4- (wbroBfoaixss2 4- y| ) pi per azi n- 1-yl ] et hoxy} - 5- chl or opyr iPdiTmeK02/M136

2-{4-[4-(1H I ndol - 4-yl ) pi perazin-1-yl] butyI sul fanyl }-5-trifluoromethyl pyrid

i ne, 1i

I2?{64 [|4 (1HI ndol - 4-yl) pi perazi n-1-yl ] buyI sul fanyl }-4, 6-di net hyl ni coti noni t

rile, 1j 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-methyl-6-(piperidin-1-

2-{3-[ 4- (% nilcgfjr%n_it%ﬂé/lz)dpi perazi n-1-yl] propyl sul fanyl }-5-trifl uoronethyl pyri

di ne, 1k

_2t { 3I [e4 ( iuzt[aokqﬁ Hrd¥]- 4 BB RIeRiM 1 JiétulyRb R fuldi@¥ohiethy-6di et hyl ni coti non

itri

2-{2-[ 4- (QYﬂ¢m®Dﬂnﬁwynmpnﬂaﬁ52|n 1-yl]ethyl sul fanyl }-6- nethylnlcotlnanlde

2a 2- f an i tril e

) S AR A R

{2-]4- (1H—I ndol ; i perazin-1-yl]ethyl sul fanyl} -4-methyl-6-(piperidin-

| - yl)ni g({tzrmo(ﬁﬂrﬁqdpgél yhpipergzin-1 -yl]]ethoxy}mcotlnomtn e, 2g

2 L I el LBt Sk P ayibladod 41 vororet o

{|2 Es 4- (1H24{ae[@tL(m-I)nld)apnpe)pqmrmmsyﬂ]]aelbiay} 6uhdthylitichtideniigt,fnesul f onyl - 4- net h
- 6- rj

é (> %% (%izf[ﬁdaﬁ Indgi ?ml)ﬁmeé?ﬂmlyl}ytlpéyhémtwlﬁmmﬁmn@-frxé)lél;c:@@;ﬁmle 2

2-{2-[4-( H?Hﬁﬁgrtﬁﬁé1%§p§§k§§?ﬁl b1+£%ﬂoxy t yFﬁYcotlnanlde 2i 10

2-{2-[ 4- (ﬁj‘@l@mdpjrlnﬁvogihc)mtrﬂe;l%zi n-1-yl ] et hoxy} - 4 met hyl - 6- (pi peri di n-1-yl)ni

cotino

ST e @n%f(ﬁﬁ'hé‘ﬂ‘%%)[?@ﬁg R e ALY, ﬁqtﬁergu by 213%'{1% 1%‘0)“’}

H I ndol - 4pyér)y|pp}9ﬂti@ezgp -yl ] et hoxy} - 3- net hanesul f onyl - 4- net hyI
phenyl pyridine,” 21 15 6- Chl or o- 2-
{2 [ 4- (18 H61Gdoto-2 {3461 Bendoli4aylipipérhzintyy igaihylsuifany1} 4-methyjicotonitriten 2t i | e,

6 Cnl or o- -GS SIS (L mRl A pSear ISR Gy B R P i cot
i noni tril &,6-Bfinethyl-2-{2-[4-(1H-indol-4-yl)piperazin-1-yl]ethylsulfanyl} pyrimidine, 20
5-Cyano-4- {2-[4-(1H-indol-4-yl)piperazin-1-yl]ethylsulfanyl } pyrimidine, 2p
5-Cyano-4-{2-[4-(1H-indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-methylsulfanyl-2-
20 phenylpyrimidine, 2q
5-Ethyl-2-{2-[4-(1H-indol-4-yl)piperazin-1-yl]ethylsulfanyl } pyrimidine, 2r
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-trifluoromethylpyrimidine, 2s

or a pharmaceutical acceptable salt thereof.
25

Definition of substituents etc.

The term C,s alkyl refers to a branched or linear alkyl group having from one to six carbon
30 atoms inclusive, including, but not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-
butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.



4, 6-D nmet hyl -2-{2-[4-(1Hi ndol - 4-yl ) pi perazi n-1-yl ] et hyl sul fanyl }pyri m di ne
, 20

5- Cyano- w2356 H- i ndol - 4-yl ) pi perazi n-1-yl ] et hyl sul f anpCrmprwRiogsne, 2p
5- Cyano- 4-

{2-[4-(1Hindol -4-yl)pi perazin-1-yl]ethw sul fanyl }-6- et hyl sul fanyl -2- 20
phenyl pyri m di ne, 2q

5- Et hyl - 23{u2ilqrly, Ci-kallenidl and Gslepfiiypet, acspestiivelyl, flestignatesarich gnouipy pyvingifidione, 2r
2-{2-[4-(1H ] ndol - 4-yl ) pi in-1-yl]ethylsulf 1}-4-trifl t hyl pyrim
T e, 2 I B o ab iSRRG S BirbuhiBh vl ik Iabtong BB ob ]
subst i t uetiipie Bérd, rekpectivelyn C1_6 al kyl refers to a branched or linear alKkyl

group having fromone to six carbon 30 atons inclusive, including, but not
limted to, nethyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2- butyl,

2- met hyl - a - et hyl - | . 02552, PCT/.DK0O2/ 00436 8
Simlar Fy?h%%%gxglfgﬁ(f y,2§ %jé’f%“ %ﬁ%ﬁ(g%ﬁ? eélgfgéﬁi éé‘f ?/l}iy%{éﬁl(bnat e such

gr oups hati. palklcarbonyaydroxpiCt Qi etr. adsigiatd such proupeinBicRitie t he groups
are having at_|east opne double bond or triple bond, respectively. 5 The
ternms Cl_G-apikylds as defigedabRye-sul fanyl, C1_6 al kyl sul fonyl, Cl_6 al kyl ani no,
Cl 6 al kyl carbonyl, hydroxy-Cl-6-al kyl etc. designate such groups in which
the Cl1 6 alkyl is as defined above. The term C3_8 cycl oal kyl designates a

monocycl i Thetern €y.¢lcydoalybdesygnlates amongeyichic @@ Higyclit @athogitle Gavingnthree to
including,. but not limgted to, cycl|qpropyl, cyclobutyl, cl apentyl ,

cycl ohéQy?l,gEtet(E'?‘toﬂ?e %f’ﬁ?“&r yputy P'bﬁgmf%yéo’c &g’BIBB’SP@VKCC%ﬁE 1 ccyﬁil‘{?ﬁbt,ylas uch
as phenyl gydlgRR{N¥lc, in particular phenyl. As used herein, aryl nmay be
substituted one or nore tinmes with halogen, nitro, 15 cyano,

trifluoronethyl, Cl_6-al kyl, hydroxy and Cl_6-al koxy. Hal ogen neans fl uoro,
chloro, b

or_i.odo. used herein, the termacyl refers to fornyl
Cl_6-al kyﬁ'ﬁgfeggml, reﬁq@f‘oiaa?%ﬁ%%ypﬁc 31;0%3_‘[1&5{%@, such as phg:n}(fal, nap%thy?, n pa{'rﬁ/cular
phenyl. As used herein, aryl may be substituted one or more times with halogen, nitro,

15 cyano, trifluoromethyl, C;.¢-alkyl, hydroxy and C;.¢-alkoxy.
Halogen means fluoro, chloro, bromo or iodo.

As used herein, the term acyl refers to formyl, Cis-alkylcarbonyl, arylcarbonyl, aryl-C;.¢-
20 alkylcarbonyl wherein the aryl is as defined above, Csg-cycloalkylcarbonyl or a Cs.g-
cycloalkyl-Cy.salkyl-carbonyl group.

The term aminocarbonyl means —CO-amino wherein amino is defined as above.

25 The term acylamino means a group of the formula -NHCOH, -NHCO-C_¢-alkyl, -NHCO-
aryl, -NHCO-Css-cycloalkyl, -NHCO-Cjs-cycloalkyl-Cygalkyl, wherein the alkyl,
cycloalkyl and aryl are as defined above.

The terms aminocarbonylamino, Cjs-alkylaminocarbonylamino and  di(Ci¢-
30 alkyl)aminocarbonylamino mean a group of the formula NHCONH,, -NHCONHC; ¢-alkyl,
NHCON(di-C,¢-alkyl), respectively.



20 al kyl carbonyl wherein the aryl is as defined above,

C3_8-cycl oal kyl carbonyl or a C3_8- cycloal kyl-C(err)allkyl-carbonyl group.
The ter mwnioaoezssbonyl means - CO-ami no wherein anmino i s detCirmad2ass3above.
25 The term acyl am no neans a group of the formula NHCOH NHCO Cl-6-al kyl,
-NHCO- aryl, -NFKI>C3 8-cycloal Il cyl, -NHCO C3.8-cycloal kyl -C(err)-al kyl,

wher ei n tgﬁ aIﬁ]yI, goal kyl. and aryl are as defined above. The terns
ani nocar boRg P 'aﬁéﬂloelsa s af [ lam%e&r%wrawwwema@y agcepigple salts of

B o L

PCT/ DK02/ éHJt$3Eare 9tﬁﬂse am'ihd mdiict | cﬁnnanad t bendoit, henscorbient suneirds,e gxaké.ertdbl y
phar maceut | ts of ounds of the inventiagn fornmed
wi th non- W&W %thfﬂ‘eé]‘ orge, & B‘EWHHPE%‘H cACCHG) RIQPIGRIS, {HEER, Hil ’c%([lc

mal ei c, sf yigmd i éluccﬁﬁ@zl%t?o AR RAeliS UGEhAh®, cAeRbhiE; alastic, stearic, galmmc

nethylenesallcyllc nmet hanesul' f oni ¢, et hanedi sul fonic, acetic, pionic,
tartaric, 1t@caz|mmy$11ycohds mwmmoben@umgimamlcl hettzenesubfahice andanhdmhyd;l;nec apetEn c,

o am nobelgh as il fc R uasaluiiebofr e hBmslbAP Rt dromplo s

as wel | agudhhendighat ogah@orafwlthmesmﬂ AHydeseAlRice BydRsurontid)eaphirid, | §ffamic,
Exenpl ary of such inorganic salts are those W th hydrochl oric,

hydr obr onPospBeri¢ #id witricsagidsani ¢, phosphoric and nitric acids. 10 Further,
t he coqgounds of this invention may exist in unsolvated as well as in

sol vat e forms with pharmaceutically acceptable solvents such as water,
et hanol aRarthdiethkickmpolmis of @fie fredentidh@agp emﬁhe\dsdmta& agwvell aoisdotien«al

equi val ent to the unsolvated forns for the urposes of this _invention. 15
Sone of t ngmédwﬁbmh?a@a%ﬁmlpﬂbv Freedahle solxen udps vreasthandl japd thedike Fes and
such conmpgu %ébﬁv eH 'forrn%%rg RodB Rfed egﬁm'ie?lt {PthE unSIPREd RITRE $ar thd Ne

i nvention~i nc es a uch 1soners an

purposes of this invention.

15
Some of the compounds of the present invention contain chiral centres and such compounds
exist in the form of isomers (e.g. enantiomers). The invention includes all such isomers and

any mixtures thereof including racemic mixtures.

20 Racemic forms can be resolved into the optical antipodes by known methods, for example
by separation of diastereomeric salts thereof with an optically active acid, and liberating the
optically active amine compound by treatment with a base. Another method for resolving
racemates into the optical antipodes is based upon chromatography on an optically active
matrix. Racemic compounds of the present invention can also be resolved into their optical

25 antipodes, e.g. by fractional crystallization of d- or 1- (tartrates, mandelates or
camphorsulphonate) salts for example. The compounds of the present invention may also be

resolved by the formation of diastereomeric derivatives.
Additional methods for the resolution of optical isomers, known to those skilled in the art,
30 may be used. Such methods include those discussed by J. Jaques, A. Collet and S. Wilen in

“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optically active compounds can also be prepared from optically active starting materials.



any m xtures thereof including racemc mxtures. 20 Racem c fornms can be
resolved into the optical antipodes by known nethods, for exanple by

separ at i owoaB/oabsaxst er eoneric salts thereof with an opti calPCy/nameiovseaci d,
and liberating the optically active am ne conpound by treatnment with a
base. Another nmethod for resolving racéfates into the optical antipodes is
based upon. chropmat ogr aphy on an optically active matrix. Racem c conpounds
of the pr&¥BHY, @ﬁ%ﬁt@dﬁdeéw 2y dertpmere Ssms of therpompenedsrofdhe inyentions

anti podes, e.g. by fractional crystallization of d- or 1- (tartrates,

mandel ates or canphorsul phonate) salts for exanple. The conpounds of the
present i fiienompouminyf tesiavdmtionrces bt pegatey by lvae b theabilewingimdhait er eoneri c
derivatives. Additional nmethods for the resolution of optical isoners,
known to tHBEBEE%illed in the art, 30 may be used. Such nethods include

t hose disscussed by J. Jaques, A Collet and S. Wlen in "Enantioners,
Racemat es, and Resol utions”, John Wl ey and Sons, New York (1981).

Opt i cal | yajact i (reatogwpovmpsimnda faihsda @8 witlep eorepovndarfifamile 1) yn thet | ve
starting nateri . 03/ 002552 PCT/ DK02/ 00436 10 Finally, formula (I)

al.s.
i ncl udes BRYIEN BRETIE48°HE of the conpounds of the invention. The
conpounds of gghe invention can be prepared by ope of the follow ng nmethods

conprising: 5 ﬁ%\/kirf'afi ng a conpound of leI;m,H aiqll) wieh a ¢ ound of
forrrula(III)H'/ the., presence ofpa reducin —a-g}ant\ R9 1%%6 RS R R1
N .
N\
. R,

10 A-(CH2)n__ "' HN R4 TH M N~R1 1 MR3
( )Rm“—u— A——(CH,)n-; HN/ N— }—
A
N
R11 "
(ID ﬂ
()

10 whereinn, m, R' = R'!, Q, W, A and the dotted line are as defined above;

b) treating a compound of formula (IV) with a compound of formula (V) in the

presence of an appropriate base

Ry R,
) __W\A\/\\?
10 l\l/\N//

R

L HA—(CH_)n

11

av)

15

wherein L is a suitable leaving group such as e.g. chloro and n, m, R' = R'2, Q, W, A and the

dotted line are as defined above.



R2 to whereinn, in, R-R',, Q W A and the dotted |line are as defined
above; b) treating a conpound of forrmula (1V) with a conpound of fornula
(V) in thwoopresence of an appropriate base RO R8 R7 R6 RPCTIDKRZ/0W436Ri o | L
HA-(CH 2)n NWRA m RN (IV) (V) R15 R2 wherein L is a suitable |eaving
group such as e.g. chloro and n, in, RL11 R12, Q W A and the dotted |ine
are as defjned above. WO 03/002552 PCT/ DKO2/00436 11 The conpounds of
formul a (e sppewis of &muda (harerisodatedasthe fice basetaran therfarmoof a

phar”aceub%§ﬁkhénﬁﬁﬁgB%%P&Ekﬁﬁh&h hgreof . The reductive am nation according

to met hod S pre y carried out in an inert organic 5 solvent such
as di nethyl formam de or tetrahydrofuran in the presence of a reducing
agent, e i acet oxyhorohydr.ide, at roomtenperature. The arylation

Lt ] [ .
accordingTﬁ%r%¥Wﬁﬁﬁmﬁ¥mP%n@%ﬁ oraetiod ) is BrseIgb iy paried; awb i aroinge eF ganic
sol vent s sylohuagciid il i QrARMIES, &5 fhefigesi um
tert - but oxi de) a% a 10 tgﬁrrperaturer:tér?ra%lg(zmrﬂgnggﬂggp%?%sg?%?eéﬁ?e e%@?y I n
t he rangee.gf tri40et8RytOralmdridesdt rogn édngpeargidrear ound 50 C. Preparati on of
i ndol yl pi perazi nes and tetrahydropyridyl piperazines of formula (I11) is
described in WO 9967237. Al dehydes of formula (I1) are prepared as

descri bedTh# aﬁyﬂtﬁioﬁ%c@iﬂff%' t6 SRl dny-is AdrveRithy AEbriRE GRRE st REardiOidiiA (V)
are prepared as described in the
such as dimethylformamide in the presence of a base (eg potassium tert-butoxide) at a
10 temperature in the range of 40-100 °C, preferably in the range of 40-80 °C and most

preferred around 50 °C.

Preparation of indolyl piperazines and tetrahydropyridyl piperazines of formula (III) is
described in WO 9967237. Aldehydes of formula (II) are prepared as described in the

15 Examples below. Alcohols and mercaptans of formula (V) are prepared as described in the
Examples below. The starting chloropyridines of formula (IV) are commercially available

or made by methods well-described in the literature

The following examples will illustrate the invention further. They are, however, not to be

20 construed as limiting.

Examples

Melting points were determined on a Biichi SMP-20 apparatus and are uncorrected.
25 Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped with
IonSpray source (method D) or heated nebulizer (APCI, methods A and B) and Shimadzu
LC-8A/SLC-10A LC system. The LC conditions [30 X 4.6 mm YMC ODS-A with 3.5 um
particle size] were linear gradient elution with water/acetonitrile/trifluoroacetic acid
(90:10:0.05) to water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 4 min at 2 mI./min.
30 Purity was determined by integration of the UV trace (254 nm). The retention times R; are
expressed in minutes.
Mass spectra were obtained by an alternating scan method to give molecular weight
information. The molecular ion, MH+, was obtained at low orifice voltage (5-20V) and

fragmentation at high orifice voltage (100V).



Exanpl es bel ow. The starting chloropyridines of fornula (1V) are
comercially avail able or nmade by nethods well-described in the literature
The fol | owmorg/oessnpl es will illustrate the invention furtr€T/DKOROY43ar €,
however, not to be 20 construed as limting. Exanples Melting points were
determ ned on a BU chi SMP-20 apparatusland are uncorrected. 25 Analytical
LC- M5 data were obtained on a PE Sci ex APl 150EX instrunment equi pped with

| onSpr ay SEBRAEEVE kErModsopyragen Haspedormes o thesaneinsirumenst HekC soaditios) and

Shi madzu : LC. Dt _ YNG ODS- A
B T
wat er / acewatsirfacétbmirleftfifluoomatiettid (3@R0t0.05P weladdtonitkite/trifluoroacetic acid

wat er/acetonitrile/triflugroacetic acid (10:90:0.03) in 4 mn at 2 nl/mn.
30 Pur 1y UI0:bRs B ety TR b s follcRonUvos barbamea B Say oS
retenti g@ngdibdtRs. R(err) are expressed in mnutes. Mass spectra were

obt ai ned by an alternating scan nethod to give nol ecul ar wei ght
i nf or mat i dh NMRespagiteewetearcardet ath3ae,13idbz obtaaBrukdr AvalceWRKB00 strnmkhiasye

D TR W AT it Bt 000
I nstrumentiimetiyd Juo@aADY 00 weeCus¥d 49 sBRetYCTMISwAs \Wsdd a irfidhhPefelidEh R

size) were linear gradient elution with water/acetonitrile/trifluoroacetic
aci d (80: stendurdsyharpicelaghilt valves ere expirgsesd ini prraorbes ethecfodloving gilgeaati@s03)

in 7 m 7 LA L acti caollection erf orned b plit-f]ow M5
5 det eé i %Ir?. a%f—i! ﬁ%nsmp%@%l%crl \%/}érl\zﬂrr{eégrngfe%d 2 m\é\%g %ﬁ%ﬁiﬂ’o _tg\{’]@?’u ﬁéﬂua&? nce
DRX500 i ngtiryniatd, Isthepit, ddSQouble dttblendiedBitlK etipl 4Cd&dbubRSduatte Mi=triplet of

Deut erat ed, chl orof orm_(99. 8%) or _ dinethyl sulfoxide (99.9%) were used as
sol vent s. MipESsviasMydiiricta d=proed rsinglet; MR ehgnals sorzpraanding th ewidea projenst pre

{or ml 1 BTCENEy SRRt LR VAR i KBl bRl ioe W Blfitied by oe

g=quar t et Fischer titration. Standard workup procedures refer to extraction with the indicated organic

15 solvent from proper aqueous solutions, drying of combined organic extracts (anhydrous
MgSO, or NaySO,), filtering and evaporation of the solvent in vacuo. For column
chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used. For ion-
exchange chromatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack cat. no.
220776). Prior use the SCX-columns were pre-conditioned with 10% solution of acetic acid

20 in methanol (3 mL).

Example 1

4,6-Dimethyl-2-(2-oxo-ethylsulfanyl)-nicotinonitrile
25 4,6-Dimethyl-2-mercaptonicotinonitrile (3.0 g) was dissolved in DMF (40 mL) and a

solution of potassium fert-butoxide ( 19.2 mL; 1 M) in tert-butanol added. The mixture was
stirred for 10 min, added dropwise to a solution of bromoacetaldehyd-dimethylacetal (3.2 g)
in DMF (10 mL) and stirred over night at 70 °C. The mixture was poured on water and
extracted with ethyl acetate, the combined organic phases dried and evaporated to give an
30 oil (5.3 g) which was dissolved in dioxane (40 mL), HC1 (20 mL; 3 M) was added and the
mixture was stirred at 30 °C for 2 h. NaHCO; was added until pH reached 5-6, the mixture

was extracted with ethyl acetate, the combined organic phases dried with Na,SO,4 and



qui =qui ntet, h=heptet, dd=doubl e doubl et, dt=double triplet, dg=double
quartet, tt=triplet of triplets, nmenultiplet, b=broad singlet. NVR signals
correspomaipDrg/ooassaci dic protons are generally omtted. Cooramo206436at er in
crystalline conpounds was determ ned by Karl Fischer titration. Standard
wor kup procedures refer to extraction wilfh the indicated organic 15 sol vent
from proper aqueous sol utions, drying of conbined organic extracts

(anhydr ou§vVapotse tergiye the titkecomppaf avan)qil (%9 g HINYRAGD @vjapor.4f (96H)f t he
sol vent i E | r tography silica gel of type Kieselge
60, 230-4 3%3§§ﬁiké§%aé%igﬁggéaigﬁgﬁpion- exchange chromat ography (SCX, 1 g,
Varian Mega Bond Elut(r), Chronpack cat. no. 220776). Prior use the

SCX-col ums_were pre-conditioned with 10% sol ution of acetic acid 20 in
met hanol éi“_ﬂ;{_]_fﬁgdg_ﬁﬁyi—gz@g’azm-] -yl]ethylsulfanyl}-4, 6-dimethylnicotinonitrile 1a.

1
6- Di net -2 - - 0l coti-nanid i 25. .
4, 6-Di nlé]%l%ﬁ D%@%QQ%‘%%%&@%‘}%‘W 0218{’%‘3@3 6%5 v%é%aa?’»s%%mdel& 4 DVE (40 nb)
and a soHithloooethdneds@asi) msdletidnr dUL-QF-Hol-43DpBerdzinel(2M g)iin DMF (1 4t anol
added. The _m xtur s. stirred for 10 mn, added dropw se to a sol ution of
br omoacet A&y dg?cﬂgf)ql}mé‘fqﬂxy@gxo}ly de {14-ompvastthempdded deflowyed hyedtirg o r

night at £Q G T-rg%%nﬁgﬁ& Wa?g&‘(ﬁ%dBHWa?éil ﬁ@g@%éraﬁga unﬁfgélgg%tcgéhg Pt By, et hyl

acetate, the conbi ned orgahi c phases and evapor Ive an 30 oi
(5.3 g) whiixthrensiss ekitssiet weth éthyldicets@nthe (C4thbirell org 4l RAised dricd M)l ewaysoradd ed

dth 1 Xt St .at 30 C, .2 h. H dded til pH
FeachedostivE REORHITH W8S Sibictladip acHbCRioR Y coliigh CHCmeREB Y RUIGo8) ned
. . : . )
organi c p%??&:eﬂﬁé Al Mﬁﬁeﬁ%ﬂ%ﬁ%@éﬂﬁ%ﬁ?@@(&?@% IS-I{QP . (%%n(ner )

evaporated to give the'title conmpound as an "ol

;8 2.45 peptorsHL.C/MS.(882)(392 (MHT), BIS51.02, putiy:;9990.55 (t, 1H).
2-{2-[4-(1H1ndol -4 yl pipenazin-1

yl Jet hyl sul fanyl }-4, 6-di methylnicotinonitrile la. 5

4, 6- D met fy4 sidrila? nxferahd Yo owih@ Bothpdlind® Wenitepdred.e (2.9 g) was di ssol ved
in 1,2- dichloroethane (150 nmL), a solution of 1-(1Hindol-4-yl)piperazine
(2.4 g)l5in DVF (150 nl) was added, sodiumtriacetoxyborohydride (14.9 g)

was then ?—?9—':79—({1 %lengx\ﬁg-y Xip%;cgzgnr-. -Qgethylsulfanyl /}-6-(thiophen-2-yl)-4-
trifluoromethylnicotinonitrile, 1b: LC/MS (m/z) 514 (MH+), RT = 2.54, purity: 100%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}pyridine, 1¢: LC/MS (m/z) 339 (MHH),
20 RT =1.58, purity: 83%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-methylnicotinonitrile, 1d: LC/MS
(m/z) 378 (MH-+), RT = 1.95, purity: 92%.

25 3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-chloropyridine, 1e: LC/MS (m/z) 357
(MH+), RT = 1.50, purity: 93%.

3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-bromopyridine, 1f: LC/MS (m/z) 403
(MH+), RT = 1.54, purity: 89%.

30
3-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-2-methylpyridine, 1g: LC/MS (m/z) 337
(MH+), RT = 0.71, purity: 78%.



for 2 h. The m xture was poured on water and Na2CO3 added until pH reached
7-8. The mxture was extracted with ethyl acetate, the conbined organic
phases drwed3asmi$sevaporated 10 to give an oil which was s®koI@KRH0436
purification by columm chronmatography (silica gel; ethyl acetate and

hept ane) giving an oil which precipitatad as the oxalate salt (0.36 g) from
acetone. LC/MS (mz) 392 (MH), RT = 1.92, purity: 99% In a simlar manner
t he fol | oii{dg 4e@dipdnb4-Wieiverqmire padfethoxy 15 chloropyridine, 1h: LC/MS (m/z) 357

2-{2-[ 4- -4-yl) pi pbe i n-1-yl]ethylsul fanyl}-6-(thiophen-2-yl)-4-
tri{fl Lorgkg}%@ﬁgjiré‘o{-% : -iqiaé{%-lb: LC/MS (nfz) 514 (M), RT = 2.54,
purity: 100% 2-{2-[4-(1H I ndol -4-yl)pi penazin-1

yIJethyIsquar?/I}Ip ridine, lc: LC/M5 (mz) 339 (M), 20 RT = 1.58,
purity: 83e#-[4-(1H-Indol-4-yl)piperazin-1-yl]butylsulfanyl}-5-trifluoromethylpyridine, 1i: LC/MS

2-{2-[ 4, ER RN .Y Zin-1- et hyl sul fanyl }-6-nethyl nicotinonitril
e Y E%%ﬂ%@%ﬁ(ﬁ%mﬂﬁy@%%%, Y arity, Yoboe ge

3-{2-[4-(1H I ndol - 4-yl ) pi penazi n-1-yl ] et hoxy}-2-chl oropyridine, le: LC M
(mz) 357 {(M—I+2 RT = 1.50, purity: 93% 3- 2-6[4-(1I—I-I'ndpl-.4_ .

yl) pi penaZitf=l#- i mdabkyVrperizgmbplfbraisuioni -4, ormgylniosinosigde, L) | RT =

1.54, purinm 0 = e 7RO
3-{2-[4-( %WEW%E@I (}\/gﬂg)érlgzi %'-Ozigl‘fritgtﬁsoé‘)(y} -2-met hyl pyridine, 1g: LC M5
(mz) 337 (MH), RT = 0.71, purity: 78% WD 03/002552 PCT/ DK02/ 00436 14
3-{2-[4-(1L.HI ndol -4 i perazin-1 yJ Jethoxy}-5-chl oropynidine, |Ih: LC/ M5
( m{ 7) [ é@%%é%ﬁ?ﬁ)ogﬁswrﬂﬁw P Pr%wé%fgfzy!k-»i-f{lﬁuqnowﬂwéwrldme, 1k:
yl ) pi per agj é_?f;gy i L - £k onet hyl pyfidine, li: LOMS 5
(m z) 435£FQMMI§)(?H/ L .%4’;?‘%??&’: 1’5%&109@5{ 4-[4- (1H 1 ndol - 4yl ) pi perazin-1
yl Jbutyl sul fanyl } -4, 6-di nethyl nicotinonitrile, Ij: LCM (mz) 420 (M#),
— H . 0,
RT = 2. 072—{99[r4|—}1ﬁ-lnégﬂgf-yl)pipemzin-]—yl]propylsulfanyl}-zl,6—dimethylnicotinoniz‘rz'le, 11:
LC/MS (m/z) 406 (MH+), RT =1.99, purity: 100%.
15

Example 2

2-[4-(1H-Indol-4-yl)-piperazin-1-yl]-ethanethiol
1-(1H-Indol-4-yl)piperazine (3.9 g) and thiirane (1.75 g) was dissolved in DMF (200 mL)

20 and refluxed for 1 h. The mixture was evaporated and re-dissolved in THF, dried with
MgSOs,, filtered and evaporated to give the an oil which was subjected to purification by
column chromatography (silica gel; ethyl acetate and heptane) giving the title compound as
an oil (2,2 g). MS m/z (%): 261 (MH+, 100%), 202 (100%), 159 (23%).

25 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl-ethylsulfanyl}-6-methylnicotinonitrile, 2a.

2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethanethiol (2.2 g) was dissolved in a solution of
potassium tert-butoxide (0.81 g) in DMF (25 mL), stirred for 15 min and heated to 50 °C. A
solution of 6-methyl-2-chloronicotinonitrile (1.91 g) in DMF (25 mL) was added drop wise
and stirring was continued for another 2 h at 50 °C. The mixture was evaporated and re-

30 dissolved in THF, washed with brine, dried with MgSOy, filtered and evaporated to give an
oil which was subjected to purification by column chromatography (silica gel; ethyl acetate,
heptane and triethyl amine) giving the title compound as an oil which precipitated as the

oxalate salt from acetone. . LC/MS (m/z) 396 (MH+), RT = 1.46, purity: 91%.



10 2-{3-[4- (I H1ndol -4 yl)piperazin-1

yl Jpropyl sul fanyl }-5-tnifl uoronet hyl pyridine, 1k: LCOM (mz) 421 (MH), RT
= 2.06, paoioBwo2s8B% 2-{3-[4-(IHIndol-4 yl)piperazin-1 PCT/DK02/00436

yl Jpropyl sul fanyl }-4, 6-dinethylnicotinonitrile, 11: LC M (mz) 406

(M#), RT =1.99, purity: 100% 15 Exanpl® 2 2-[4- (I HIndol -4yl) piperazin-1
yl J-ethanethiol 1-(1HIndol-4-yl)piperazine (3.9 g) and thiirane (1.75 g)
was di ssollpagimparmmnep i M?WI@@OHWQWbeWﬂRewpa@d 1 h. The nixture was
evaporated and re-dissolved in THF, dried with MWSX, filtered and
evapor at ed tO{%I ve the an oil whi ch was subjected to purification by

col um chrdfi é&fé@?@l(%rl)nlmagmlhyl_éﬁfk}y&uljéaﬂfiat@mmdnllre@bah@)M@l(m/z)@Mhe

¥L|5t9| (ezgoo/onqﬁ)ggg) A% — ?%6%131“16’2962%9) MSmz (9%9: 261 (M, 100%, 202 (100%,

2-{2-[4-1 H I ndol - 4y|)p| perazin-1-yl -ethyl sul fanyl }-6- rrethyl nicotinonitrile
2a. 2-[4-(1H1ndol -4-yl)piperazin-1-yl]ethanethi ol gwas di ssol ved
2c2

in a sol utd&hl 6 H-betokdseliniparazio-Ioiieshladapd  dimehylovid CAMIS, (m¥L)i rr ed

for 15 m Fjﬂﬁa@a o, SOl Ut ion of
6- met hyl - S%Q or ﬁ?ggfﬁgghﬁ&ﬁ e/l 91 g) in DM (25 nL) was added drop
w se and stlrrlng was conti nued for another 2 h at 50 C. The m xture was

evapor at ed re issolved in THF, washed with brine, dried with
MySQ(err), 2- ?? ?‘f élrfé?wdo?g f’%lf"éd”aeé;‘@“éfénﬂﬁ 4-18etykngizEperigie-Isubj ect ed t o

purificg Iﬂ)ﬁzc@ymsplwm&fﬂ@% B fmy(conp LICR=9%%; pilyssacetate, hept ane

and triethyl amne) givin und as a whi ch preci pitated
as the oxalate salt fromacetone LOMs (mMz) 396 (M), RT =1.46,

P RS Bt R ™

mﬁl) per azcbz@l‘oﬁ?dgy]rﬁédﬁhtbﬁ#}ligg@éﬁ|I}(1‘71\/fS)GIﬁ/QPJWZt (NIH®), REP= 2139/ MRt ), 364
purity

2-{2-[4-(1H I ndol - 4yl ) pi perazi n- 1-yl ] et hyl sul fanyl } - 4- et hyl pyri di ne, 2c:

LG MS (fg 9—{2—[4—(]H—Indol—4—yl)pipemzin-] ~-ylJethylsulfanyl}-3-methanesulfonyl-4-methyl-6-

phenylpyridine, 2f: LC/MS (m/z) 507 (MH+), RT = 2.16, purity: 92%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}nicotinonitrile, 2g: LC/MS (m/z) 348 (MH+),
RT = 1.46, purity: 88%.

20
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-4-methylpyridine, 2h: LC/MS (m/z) 337
(MH+), RT = 1.66, purity: 100%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-6-methylnicotinamide, 2i: LC/MS (m/z) 380
25 (MH+), RT = 1.41, purity: 96%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-4-methyl-6-(piperidin-1-yl)nicotinonitrile,
2j: LC/MS (m/z) 445 (MH+), RT = 2.24, purity: 100%.

30 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-4-trifluoromethyl-6-
cyclopropylnicotinonitrile, 2k: LC/MS (m/z) 456 (MH+), RT = 2.20, purity: 100%.



353 (MH#), RT = 1.70, purity: 87%

2-{2-[4-(1H I ndol - 4yl ) pi perazi n- 1yl Jet hyl sul f anyl } - 4- rre hyl - 6- (pi peridi n-1-
10 yl)ni cwoimoessz il e, 2d: LC M5 (mz) 461 (MH), RT = 2. PT/DI0i00485 95%
2-{2-[4-(1H I ndol -4 yl)pi perazin-1-yl]ethylsul fanyl}-4- trifluoromet hyl - 6-
cycl opropyl nicotinonitrile, 2e: LCOM (me&) 472 (MH#), RT = 2.33, purity:
94% 15

2-{2-[4- (1343 ﬁﬁdHﬂIndﬂllﬁ@)’/@)@@ﬂﬁm&y@dﬂ}w@hﬂmerh&my/]]‘@nyMHMthﬂr@suI fonyl - 4- e

R R TR

nmz) 348 (MH+), RT = 1.46, purity: 88%
2-[4- (1H 1 ndol pi perazin-1-yl]et hoxy} 4- et hyl pyridine, 2h: LC M5
z) 337 6—(,'(@{41.9: -2- ﬁf[{’:@%gzdobé-pz;’)py}emgg@%yl]ethylsulfanyl} 4—methylmc0tmonztrzle 2m:

(

2-{

(m

2-{2-[ 4- L 6- met hyl t d 2i :
Lo m[(%%%@@%wf§4¥w?»éﬁfs%. PuBLPE 060 2 (2 [4- (Lik 1 ndol -4
yl ) pi perazi n- 1y|]ethoxy} rrethyl 6(p|per|d|n l-yl)nicotinonitrile, 2j:
LOMS (mz y: 100% 1H | ndol -

yl) pi p(er az‘% ﬁ’hWPfﬂ%Q%QJMJHMQEéﬁﬁé’Pwr 'deéf}dbﬂéfwl}ﬂlé%ﬂﬂpﬁ%ﬂ?et 0l e,
2

< LOI NS (g (458 af Mliken) 1 = o2 BuriBishdy: 100% VIO 03/ 002552

PCT/ DKO2/
2-{2-[4-(1H I ndol - 4-yl ) pi perazi n-1-yl ] et hoxy} - 3- net hanesul f onyl - 4- et hyl - 6-

h I m 9 16, t 70%
6 g%/olroﬁor Izzd{f”g?f fﬁ'\‘l {’Fqlf‘i?ﬁ}(;@l’(’ﬂf” SZH)W |Jé€¢&g;‘+ W“EEH’JT E’E’ﬁyﬂes%f?fws} Mz} 36%yI ni cot
|non|tr|I6( 7, RT Q’Bﬁ)&rﬁyzag,%lis (M+), RT = 2.00, purity: 69% 6-Chloro-5
fluoro-2-{2-][4- (1H—| ndol - 4" yl")'pi perazi n-1-yl ] et hyl sul fanyl } ni cotinonitri I e,

2n:  LC/ M5 (n’lz) 417 (M#), RT =1.91, purity: 85% 10 2-{2-[4-(1H I ndol -
Zl ) p|6L2)er Szrﬁ' cy %? 0[9 y(']]%“z Ilglny yl}}g) Zerrla,rz]z]nd.) yl?eth;gl ulfan%}pyrugzgmze) 23 6]§C/I\§I§/I_|;1)/z)
365 (1V[H+), RT = 1.62, purity: 90%.
15
5-Cyano-4-{2-[4-(1 H-indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-methylsulfanyl-2-
phenylpyrimidine, 2q: LC/MS (m/z) 488 (MH+), RT = 2.49, purity: 93%.

3-Ethyl-2-{2-[4-(1 H-indol-4-yl)piperazin-1-yl]ethylsulfanyl}pyrimidine, 2r: LC/MS (m/z)
20 368 (MH+), RT = 1.79, purity: 72%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-trifluoromethylpyrimidine, 2s:
LC/MS (m/z) 408 (MH+), RT = 1.91, purity: 79%.

25 Pharmacological Testing

The affinity of the compounds of the invention to 5-HT}; 4 receptors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT; 5 receptors as described
in the following test:

30
Inhibition of >H-5-CT Binding to Human 5-HT;4 Receptors.

By this method, the inhibition by drugs of the binding of the 5-HT; 4 agonist



5-Cyano-4-{2-[4- (I Hindol -4 yl)piperazin-1 ylJethyl sul fanyl } pyri m dine, 2p:
LCMS (nmz) 365 (M#), RT = 1.62, purity: 90% 15

5- Cyano- wWQ23fodes61H- i ndol -4 yl ) pi perazin-1 PCT/DK02/00436
yl Jet hyl sul f anyl } - 6- met hyl sul fanyl - 2- phenyl pyrimdine, 2q: LG M (nmz) 488
(M+), RT = 2.49, purity: 93% 5-Ethyl-12-{2-[4-(1 Hindol-4 yl)piperazin-1

yl Jet hyl s%anyl }pyri mdine, 2r LOMs (mMz) 20 368 (MH), RT = 1.79,
purity: 72865-carhaxamidg frivptamdied CH- -3 Cpipepmexi lnidan 5-HT) 4 receptors stably

'S 1 oq s b ottt R R ol il St B, 5 e

conpounds 18848) heddteranéd anvids. Fhétskdy %@ﬁ&?&fn%d\é@ﬁ sl B¢ AMoN 8F tHYmetHBE@S Ur | Ng
the inhibition of binding of a radioactive |igand at 5-HT1A receptors as

descr i beddeschbedy Hermingiom &/ 'e st al. BdPharmiesilt Koo Thér. 39946 267, W98 dilngan §- Human

5-HT1A Re t L hition rugs, of bi pdi ng of
the 5. HTL R B R AP die o s B A3k MDA Bl BY bRt b T 8 "

t rypt am neiN TrksHure) aﬁpH CZJ7Qﬁ€1¢E fresemoe 6f HIFbACT.@¢@PépRe FicHiRdthy waupees®ed i n
transfectg H&cﬁqlcel | s Fargll_ A et al. J. Biol. Chem 1989, 264,
14848) i sby#C &E%HMOW? ggolingel hegsagfionaes sapraterly wpidfilistipn iﬂ@aﬁglon of
t he net ho t P 0 Ther
1994, 268®nifﬁge§@1jlﬁ P% XEQEIFT r(gégke% ors ter Eﬂ%sgw%rfe cgﬁtﬁﬁﬁo%%%cé@ég % wer e

i ncubat edCbonteil 5 Contpotiads B, 28,72¢GindR o5ere mé‘éte'ﬂrana sholEEIC avalpes of. 1ésd thar be
presence of 3H 5-CT. Non-specific binding was determined by including 10 M
of metdPgBM.ne. The reaction was termnated by rapid filtration through
Unifilter GFB filters on a Tontec Cell Harvester. Filters were counted in a

Packard Top Counter. Conpounds |d, 2b, 2e and 20 were tested and showed
| C50 val u&he cbmpassls olidre ibGentibO haté also been tested for their effect on re-uptake of

serotonin in the following test:
15
Inhijbition of *H-5-HT Uptake Into Rat Brain Synaptosomes.

Using this method, the ability of drugs to inhibit the accumulation of *H-5-HT into whole
rat brain synaptosomes is determined in vitro. The assay was performed as described by

20 Hyttel, J. Psychopharmacology 1978, 60, 13. Compounds 1a, 1d, 11, 2b, 2e and 20 were
tested and showed ICs, values of less than 20 nM.

The 5-HT;A antagonistic activity of some of the compounds of the invention has been
25 estimated in vitro at cloned 5-HT} 4 receptors, stably expressed in transfected HeLa cells
(HA7). In this test, 5-HT 5 antagonistic activity is estimated by measuring the ability of the
compounds to antagonize the 5-HT induced inhibition of forskolin induced cAMP
accumulation. The assay was performed as a modification of the method described by
Pauwels, P.J. et al. Biochem. Pharmacol. 1993, 45, 375. Compounds 1a, 1d, 11, 2b and 2¢
30 were tested and showed IC,, values of less than 7000 nM.

Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HTa receptors in the assay described by Sanchez. C. et al. Eur. J. Pharmacol. 1996, 315, pp
35 245. In this test, antagonistic effects of test compounds are determined by measuring the

ability of the test compounds to inhibit 5-MeO-DMT induced 5-HT syndrome.



The conpounds of the invention have al so been tested for their effect on
re-uptake of serotonin in the following test: 15 Inhibition of 3H 5-HT

Upt ake | rvo oRm025BY ai n Synapt osones. Using this nmethod, thecamrozoys3ef drugs
to inhibit the accunulation of 3H5-HT into whole rat brain synaptosoi nes
is determned in vitro. The assay was pdBforned as described by 20 Hyttel,
J. Psycho%harmacolo y 1978, 60, 13, Conpounds | a, | d, 11, 2b, 2e and 20
were  t estl86 CamBowKEWE the restnt v ertipnarossess ¥aluabde acty it satbtons: teTuptake

ant agoni st i1G-act | V] : > OIPO of ~fhe inventi has_heen 25
oL oot b SpaaleLp R, SORONAe] ThE oA Bl
t ransf ect e thiedefore ebrstderddfséful fomthe trestmeasdt diseatdhlafd AXbARBNeSIdnSiva&d thel t Y

is estinmat .n asuring the ability of the_ conpounds to antagonize the
5-HT i ndud 1F1ﬁli*| ggi"etr?tﬁﬂmd?'“ﬂ’&%ké kB¢ prfagoitiicagtivim S-He catpseripisoMiserpes assay

was per o il j : ‘%ﬁs%' P. J.
et alo. Igi gc gnn?% Ptﬁggpngﬂﬁwaﬁ&%gg%,r&é%??gggsk%o%rmoun {sol“%hgiq tﬁydart %T(?ﬁ\@l@gnd 2e
30 wer e t efedtvcamprddinwech 4CkProssiongwydiosispasidth disofReOinaMdingapReraf t he
conmpounds _of. the invention have al sqo been tested for their in vivo effect
on 5- HTI ,%\mflgté’éﬁﬁ%&g’ PG ?[}‘éOIQE% 8@565%%?‘? SIB?SIS%G]E%@EC: C. et al. Eur. J
Phar macol . 1996, 315, pp 35 245. In this test, antagonistic effects of
test compounds are determ ned by measuring the ability of the test
conpounds Asgxplairied iabo g, Me@uibigpnistid adivity st SR By meveptres ofile 08mPOREE D the

PCT/ DKQ2/ 904 18, The, compounds,.of - t resent. i nventi,on possess val uabl e
acti vi '?1 3%/ glgegtg?%wgkfwe&%ea%gatlYeh%F‘gF?%r‘?ecilﬁ]&lsmggucgﬂgé{é]gerﬁng'l t(':one‘?_ ect at
5- HT1A 1 egaplogiifreufiake SIMahurelsy &dpettb@td iMyRNd A8 effddt ®f (IR IOHIR rapiikieder ed
useful for the treatnment of diseases and disorders responsive to the

i nhi bi t i ofh¥ntisg peivayiof thecqmnonrds afile Bvenlimi stic activity at 5- HT1A
receptors. Diseases 5 responsive to the inhibition of serotonin re-uptake
are well-known in the art and include affective disorders, such as
depr essi offhe panipthasls as chinedligreidiasothefcre condidege g @easioalarlyansfig by fast
di sorder, ganif di sorder, obsessive conpulgive di sorder, etc.
15" onset of action medicaments for the treatment of depression. The compounds may also be
useful for the treatment of depressions which are non-responsive to currently available

SSRIs.

Some of the compounds of the invention have also been found to have affinity to dopamine

20 Dj and D4 receptors in the following two assays.

Inhibition of the binding of *H-YM-09151-2 to human dopamine D, receptors

25 By this method, the inhibition by drugs of the binding of [PH]YM-09151-2 (0.06 nM) to
membranes of human cloned dopamine Dy receptors expressed in CHO-cells is determined
in vitro. Method modified from NEN Life Science Products, Inc., technical data certificate
PC2533-10/96.

30 Inhibition of the binding of [3H]-Spiperone to human D; receptors

By this method, the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to

membranes of human cloned dopamine Dj-receptors expressed in CHO-cells is determined



As expl ai ned above, the antagonistic activity at 5-HTIA receptors of the
conpounds of the 10 invention will counteract the negative feed back
mechani srwordioexss2 by the i nhibition of serotonin reuptakecamkoso43her eby
expected to inprove the effect of the serotonin reuptake inhibiting
activity of the conpounds of the inventimn. The conpounds as cl ai ned herein
are therefore considered to be particularly useful as fast 15 onset of
action mediedgneMehébdmotlifedtfranaRr@iVacerdizpst @ Fiuonl, PEhen.ckio Rinds. Say al so
be wuseful fggr gag;g t8r5eat ment of depressions which are non-responsive to
currently ]6? 1"? %’ SSRI's. Sone of the conpounds of the invention have

al so been found to have affinity to dopamine 20 D3 and D4 receptors in the
foll owi ng two assays. Inhibition of the binding of 3H YM 09151-2 to hunan
dopani ne [¥meeidhe mrgp@mdspftm igvenbiph balve al$rebden hestid foo thebryin dhvagdfeot ort fre

dopar ne’ i3 ety Ao Gyl Bl B sihneli 1 FLR Copliinef 1806145 oom

Met hod nodi46i Bothfsrtedt) ddedohistie efeite BERsYoRMBGHGES ark Q6termings B nfedburBdttBe
certificate,  PC2533-10/96. 30 Inhibition of the bi nd'&ﬁ of [3H] Spi per one

to hunman BRilHEeEHedest coprowds toinbikibd-Me(- DM Biinduced -l syndueyse.of t he

bi ndi ng [ 3H] Spi perone (0.3 nl1\4) to nenbranes of hunman cl oned dopam ne
D3-receptors expressed in CHOcells is determ ned WO 03/ 002552

PCT/ DKO 2/ QRet3£dingl9, asrthe/ ccbmpounlubbhfbﬂ imveedtibn ettbv &mmitRs G tHeRRKatbel eestd, tiady-

Eur. J. Pharm Hi\/b rm Sec. 4, 266, 79-85. Sone of the corrpounds
of the hEneons FF‘:S’\R? %thsér@ﬁtme@% #ffqcgve diserders, pohiag deprersien; géﬁef@@dl—rrl A
receptors ' r ah
1996, 315, ity G 8RS Kl HEOLIE bURYe RGPS oy Bhachy sod ol B HBRE
are deter rdlmdbrs;wndmawﬁogngﬂtﬁserdeaatnubhaypsybhctsﬁna t est conpounds to inhi bit
5- MeO DMI i nduced 5-HT syndrone. Accordingly, as the conpounds of the

i nvention show affinities in the described tests, they 10 are considered
useful in the treatnment of affective disorders, such as depression,
general i sed



anxi ety di sorder, panic disorder, obsessive conpul sive disorders, soci al
phobi a and eating disorders, and neurol ogi cal disorders such as psychosis.
WO 03/ 0028623PQFFDK02/ 00436 20 Cains: 1. A conpound repcedxwo3by the
general formulal RO RBR7T RE RS Raol I A(CH2)h NW Ra/ Na Raa R3 Rz
5 wherein A represents O or S; nis 2,28, 4, 5 6, 7, 8 9 or 10; 10

m s2or 3; represents NNb, Cor CH Qrepresents N, Cor CH and the dotted
line repr A1Ss an optional bond; 15 Rl represents hydrogen, Cl-6-alkyl,
C2_6- aI kenpyl QP%}“E = al kyl, aryl-Cl_6-al kyl or
acyl : y géﬂﬁ%se%g%gg%%%aﬁ%ﬂ%nﬁaegent hydrogen hal ogen,
cyano, nltro C1_6 al kyl, G _6-al koxy, Cl_6-al kylsulfanyl, Cl1_6

al kyl sul fonyl , hydroxy, hydroxy Cl.6-alkyl, C1 6 20 al koxycar bonyl , acyl,
C3_8-cycl oal kyl, C3_8-cycl oal kyl - C1_6-al kyI trifluoromethyl,

trifluoromet hoxy Rg R15R1§ wherein R15 and Rlﬁ mdepgndent gy represent

hydr ogen, Cl1-6- al k I/\,\\KB 8- cycl oal kyl Rr_ph nyI or Ad R16 toget her
with the nltrogen[t’ foh they are atta}h wRor m \6;6 menbered ring
optional | y conRgt#ning ané_f_ur;AJ:LeL Chze;,ger_o@ on  “\yW— — R,

Y

\N m

11

wherein

A represents O or S;

nis2,3,4,5,6,7,8,9 or 10;
10 mis?2or3;

W represents N, C or CH,;

Q represents N, C or CH;

and the dotted line represents an optional bond;

15 R represents hydrogen, Ci.s-alkyl, Ci.¢-alkenyl, C,¢-alkynyl, Cs.g-cycloalkyl-C;¢-alkyl,
aryl-C,.¢-alkyl or acyl;

R% R s R4, R’ and R® independently represent hydrogen, halogen, cyano, nitro, C;_¢-alkyl,
Ci-s-alkoxy, Ci.s-alkylsulfanyl, C;.¢ alkylsulfonyl, hydroxy, hydroxy-C;¢-alkyl, Ci.¢-

20 alkoxycarbonyl, acyl, Cs.3-cycloalkyl, Cs.s-cycloalkyl-C;.¢-alkyl, trifluoromethyl,
trifluoromethoxy, NR*R'® wherein R'> and R independently represent hydrogen, C;.4-
alkyl, Css-cycloalkyl or phenyl; or R'® and R'S together with the nitro gen to which they are

attached form a 5- or 6-membered ring optionally containing one further heteroatom;

25 R’and R” independently represent hydrogen or Ci.-alkyl or may together form a bridge

consisting of two or three methylene groups;



25 R7 and R7' independently represent hydrogen or Cl_6-al kyl or may
together fonn a bridge consisting of two or three nethylene groups; WO
03/ 002552wB@3hs82/ 00436 21 R3, R9, R10 and Rl1l are eachprcmogmendsnt |y

sel ected from hydrogen, hal ogen, nitro, cyano, trifluoronethyl,
trifluoronethoxy, Cl_6-al kyl, C2_6-al kengl, C2_6-al kynyl, C3_8-cycl oal kyl,
C3_ 8-cycl palll C}/O| - Cl.lgi- al kyl, phenyl, thiophenyl, C _6-al koxy,

Cl. 6- al kyl BulR aRyland® _ ere cath tndieperidently seledigddfrom hy dfogemytalogaaitro agphan no,

A R e e A D e o W

NRI3R14 wheewileullRl L ardky] hdnpt eepibant, I0y «arxoSeNt-alkyBueasm c,gler r) - al kyl,
C3_8-cycl oal kyl_ or plheny%a?ﬁl})rs}l?ls ands}R146t oge?he?&smk%lh tﬁgmnilt%ogen to

whi ch t heyallylgulfonyl. dodexys Brvmyh asyl, apylanineieinecirbonyl @ptalkerycinponylaminioyi ng

one further 10 i ' nd r tically
accept ab ea[nélli(}:s %ﬁgﬁg{l%ﬁ ’ gh? %@Fﬁ‘gﬁﬁ%%@@ﬁ%”@%@g@m@%ﬁﬁ@Wm a (1) of
claim 1, waeb@iytannnosNRB" ethetein B AR '¢ didepeiifdny rdpassemtl 18dtdgenaCLOEMNY
to any o ai to 2 erei.;p W_15 represents N. 4. The conpound o

f ¢l ai %lf wher ein 1 E h d
fornul a (I(§3-8é YT Phemihyordt - aphRpgogethes vaith (s aitegaen torWhich thgy arear e bot h

hydrogen. 20 .B.q A8 LoReU : hp goll aims 1 to
4, wherein Rié? S tJIElildr r.%?hﬁg‘é‘g&?&g&% ﬁ%Il(Ja!rll% Cgﬁ&?gg%ug%aﬁ?t}i e%%é?tg#nhg to any
of claims 1 to 5 wherein R2, R3, R4, R5 and R6 represent hydrogen. 25 7.
The conmpound of .f or nul according to 0 .aine 1 to 6, wherein RS,
RO, RD Tl "F‘?ﬁ“?‘ﬁﬁfé%ﬁ&&h%WCFWQXgﬁ%eP@E@/%‘L%@M BYdhereeq 6- al kyl |
C3_8-cycloal kyl, CN, CF3, OCF3, NH2, NR13R14 wherein R13 and R14

i ndependent|y represent hydrogen, Cl.6-alkyl, C3_ 8-cycloal kyl or phenyl;

or R13 and-R14 Tlsyemipoungdiof forotuéa () of dgjenlfvolrensin ngs pe¥ od.ne or 30
pyrrolidine.

3. The compound of formula (T) according to any of claims 1 to 2, wherein W

15 represents N.

4. The compound of formula (I) according to any of claims 1 to 3, wherein R” and R”

are both hydrogen.

20 5. The compound of formula (I) according to any of claims 1 to 4, wherein R is

hydrogen.

6. The compound of formula (I) according to any of claims 1 to 5, wherein R%, R3, R?,
R’ and R® represent hydrogen.

25
7. The compound of formula (I) according to any of claims 1 to 6, wherein R, R®, R1°
and R'' independently represent hydrogen, halogen, C;¢-alkyl, Cs_g-cycloalkyl, CN, CF3,
OCF3, NH,, NRR'" wherein R'® and R™ independently represent hydrogen, C;_¢-alkyl, Cs.
g-cycloalkyl or phenyl; or R and R to gether with the nitrogen form a piperidine or

30 pyrrolidine.

8. The compound of formula (I) according to claim 7, wherein R®, R®, R and R!!

independently represent methyl, cyclopropyl, trifluoromethyl, cyano, chloro, bromo,



8. The compound of formula (lI) according to claim7, wherein R3, R9, R10
and R11 independently represent nethyl, cyclopropyl, trifluoronethyl,
cyano, chworoe/00ssono, WO 03/ 002552 PCT/ DKO2/ 00436 22 pi peminkonpb436 phenyl .
9. The conpound of formula | according to any of the preceding clains, said
conpound being: 5 22
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2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}nicotinonitrile, 2b,

20 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-methylpyridine, 2c,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-4-methyl-6-(piperidin-1-
yDnicotinonitrile, 2d,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl} -4-trifluoromethyl-6-
cyclopropylnicotinonitrile, 2e,

25 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-3-methanesulfonyl-4-methyl-6-
phenylpyridine, 2f,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}nicotinonitrile, 2g,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-4-methylpyridine, 2h,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-6-methylnicotinamide, 2i,

30 2-{2-[4~(1H-Indol-4-yl)piperazin-1-yljethoxy}-4-methyl-6-(piperidin-1-yl)nicotinonitrile,
2j,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethoxy}-4-trifluoromethyl-6-
cyclopropylnicotinonitrile, 2k,
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11. The use of a compound according to any of the claims 1 to 9, or a pharmaceutically
20 acceptable acid addition salt thereof for the preparation of a medicament for the treatment of
a disorder or disease responsive to the combined effect of inhibition of serotonin uptake and

antagonism of 5-HT4 receptors.

12. The use of a compound according to any of the claims 1 to 9, or a pharmaceutically
25 acceptable acid addition salt thereof for the preparation of a medicament for the treatment of
a disorder or disease responsive to the combined effect of 5-HT 4 receptors and dopamine

D, receptors.

13. The use according to any of the claims 11 to 12, wherein the diseases and disorders
30 are generalised anxiety disorder, panic disorder, obsessive compulsive disorder, depression,

social phobia, eating disorders, and neurological disorders such as psychosis.

14. A method for the treatment of a disorder or disease of living animal body, including

a human, which is responsive to the effect of inhibition of serotonin uptake and antagonism



ant agoni sm of 5-HT1A receptors. 12. The use of a conmpound according to any
of the clains 1 to 9, or a pharnmaceutically 25 acceptable acid addition
salt therwofo3foasst he preparation of a nedicament for the PCEaiKmRO0436f a
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an affective disorder such as general anxiety disorder, panic disorder, obsessive compulsive

disorder, depression, social phobia and eating disorders, or a neurological disorder such as
psychosis.
15



