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Furthermore, many compounds of the invention have also effect at dopamine D3 and Dy

10 receptors and are considered to be useful for the treatment of psychosis.
Background Axt

Clinical and pharmacological smdies have shown that 5-HT'4 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;, 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;, 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
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conpounds of the invention_haye alsQ effect at dopamne D3 and D4 10
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agoni sts and partial agonists 15 are useful in the treatnment of _.a range of

affective dlopapimely regpinr beandehne antinsadoinsiicst apdaredsveidof epgpyrmidal or der |

obsessive cpupu sive disorder, depression and aggression. It has also been
reported that 5- HT1A ligands may be useful in the treatnent of ischaem a.
20 An overview of 5 HT1A antagoni sts and proposed potential therapeutic

targets r a ggﬁmi t - r Wl AT ta are
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negative sympioms of schizophrenia, such as amxiety and depression, alcohol abuse,

impulse control disorders, aggression, side effects induced by conventional antipsychotic
15 agents, ischaemic disease states, migraine, senile dementia and cardiovascular disorders and

in the improvement of sleep.

Dopamine D; receptors also belong to the family of dopamine Dj-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-HT; 5 receptor, both agonists and antagonists, are

believed 1o 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 D, and/or D; 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-HTi4
receptor and D, receptor affinity are included
EP 900792 discloses a general formula in which indole derivatives are embraced as 5-HT1a

and 5-HTp as well as D; receptor ligands.
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wherein . B |
15 A represents O or S; |
nis2,3,4,5,6,7,8,90r10;
mis2or3;
W represents N, C or CH;
Q represeats N, C or CH;
20 and the dotted line represents an optional bond;
R reprosents hydrogen, Cyg-alkyl, Cogalkenyl, Cre-alkynyl, Csg-Cycloalky}-Cs-allcf,
 axy)-Cy.s-alkyl or acyl;

25 R4 R RY R® and RS independently represent hydrogen, halogen, cyano, nitro, Cr.¢-alkyl,
Cl-ofalkoxy, C;.s-alkylmlﬁnyl, Chré aﬂ:ylsulfony!, hydroxy, hy&oxyclm Cre




Accordi ngly, agents acting on the 5 HT1A receptor, both agonists and
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particularly wuseful for the treatnent of various psychiatric and

neur ol ogi cal di seases. Previously, closely related structures have been
reported: 30 WO 9955672 di scloses a general formula in which indole
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3 It has A%W: Geerydenind ot phenylaordt 2erd BT’ togethst with dreinjizagen éxwhish fey iecul ar | y
useful as Zaddfed fol dg, 6] i ng. t y of these
conpounds have otohgrarsﬂi%a %%Hbgzg%g%%%n%%f%ﬁp%%ﬁﬁégﬂ%fgﬁﬂ%ﬁﬁ%%g@%t serotonin
reupt akc>inhibition activity and/or affinity for the 1)4 receptor. 5
Sutntnary gf ' LISt~ aspe he invention.provides a
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repr esent se 9 GHe, r10;, mis or 3; rtpresents N.

or CH Qrepresents N, Cor CH 20 and the dotted |line represents an

optional bond; :

R®, R®, R¥nd R" are each independently selected from hydrogen, halogen, nitro, cyano,

10 trifluoromethyl, trifluoromethoxy, Cs-alkyl, Ca¢-alkenyl, Cz..s-.alkynyl, Cig-cycloalkyl, Cs.
g-cycloalkyl-C,_¢-alkyl, phenyl, thiophenyl, Cy.¢-alkoxy, Ci.s-alkylsulfanyl, Cy.¢-
alkylsulfonyl, hydroxy, formyl, acyl, acylamino, aminocarbonyl, Cl_s—alkoxycarbonylamino,
aminocarbonylamino, Cy.¢-alkylaminocarbonylamino and di{Cy¢-alkylamino-
carbonylamino, NR"R' wherein R!? and R independently represent hydrogen, C,¢-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 optionaily containing one further

heteroatom;

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

20
Disclosed herein, there is provided a pharmaceutical composition comprising & compound of
formula (I) or a pharmaceutically acceptable salt thereof and at Ieast one pharmaceutically

acceptable carrier or diluent.

In a second aspect, the invention provides

- a .pharmaceutical composition comprising at least one compound of Formula I
as defined above - or a pharmaceutically acceptable acid addition salt thereof or
prodrug thereof in a therapeutically effective amount and in combination 'with one or more
] pharmaceutically acceptable carriers or diluents.
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In a second aspect, the invention provides a pharmaceutical conposition
conprising at |east one conpound of Forrmula | -as . defi&g abo%e a
pharmaceutically acceptable acid addition salt thereof o Eﬁ?8@ ﬁbﬁﬁﬁereof
in a theraggydsedsty effective amount and in conbi nati onppiripkedhRsOr nore
~pharmaceutically acceptable carriers or diluents. 29 Decenber 2005 In a -
third aspect, the invention provides the use of a conpound of formula (I)

or a pharnaceutically acceptable acid addition salt thereon for the
pr epar at i orinpartigula; thegaeetion refates t the use efxt coempourel aceordingde Geriuventioorzeas e

responsi ve of ot an and agoni sm of 5-HTI A
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particular, the invention relates to the use of a conpound according to the

i nvention or a pharnaceutically acceptable acid addition salt thereof for
t he -prepar do p&fth epped, thecidventionenmevidesf or t he treatment of affective disorders

" such as” ge ner §|cmﬂﬁefdrﬁta\é o‘él" &Efvﬁ Q' arq'n'aéé?ﬁ:&ﬁr acce, §I§ %&H\é l&%@“ihél’b%?or use
g&

~ di d
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ac ' d addi t iipRsighlhipethBE #Réntion provides
a compound as defined above: or a pharmaceutically acceptable acid addition salt thereof for use
~ ina method for ‘the treatment of a disorder or disease of living animal body, including
- ahuman, which is responsive fo the effect of 5-HTy4 and D4 receptors comprising
administering to such a living animal body, including a human, a therapeutically effective
- ~ amountofa compound as defined above or a pharmaceutically acceptable acid
" addifion salt thereof.

Disclosed herein, there may be provided a method for the treatment of a

disorder or disease of living animal body, including a human, which is responsive to the
inhibition of serotonin uptake and antagonism of 5-FT;4 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.

Disclosed herein, there may be provided a method for the treatment of a
disorder or disease of living animal body, including a hun{an, which is responsive to the
effect of 5-HT1 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.
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effectiﬁg S-HTI A and D4 receptors conprising admnistering to such a living :
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usef ul psywhosisand neweldgivehdisaiflerslepr essi on in patients who are resistant to
treatment with currently available antidepressants. The conpounds of the
invention have high affinity for the 5-HT1A and D4 receptors. Accordingly,
t he conpounds of the invention are considered useful for the treatnent of
af fective disorders such as general anxiety disorder, panic disorder
obsessi ve conpul sive disorder, depression, social phobia and eating

di sorders; other psychiatric disorders such as '




psychosi s and neurol ogi cal disorders. 29 Decenber 2005 WD 03/ 002552

PCT/ DKO2/ 00436 6 Detail ed description of the invention In preferred

enbodi ments of the invention, nis 2, 3 or 4 In preferreddHas6MPrEAI of
the invention, Wrepresents N, 5 In preferred enbodi ments of the

I nventi on, w@ amptsssents N, In preferred enbodi nents of tieE/preessson, Q
represents Cor CH |In preferred enbodi nents of the invention, R~ and RT
are both hydrogen, 1In preferred enbodi ents of the invention, Rl is
hydrogen; In preferred enbodi nents of the invention, R~, R~, R-, R~ and R~
represent HRRipsgedescriptipn of the iaventioad enbodi ments of the invention, W R?,
R O and R' i ndependently represent hydrogen, hal ogen, Cl-6-alkYl,

C3-8-Cyd Qal kYl, CN, CF3, OCF3, NH 2, W3 R 14 Werein W3 and R 14
independentmyrqf@rﬁd@gmmwwééeﬁnven@mEiSeZ,BW‘F C3-8-cycl oal kyl or phenyl ;
or R13 and pi peridi ne or
pyrrolidine; %ﬁérpﬁcg%éﬁgé%{?%yégnn‘%gﬁ {%g]feg)%n@tﬁ. I nvention, W W R10, W1
and R 12 5dd@;ﬁmwrﬂﬁb9dm&nts®rﬁﬂemnuomthprpsentsy&I opropyl, trifluoronethyl,

cyano, chlgro ferred enbodi ment of
the i nvent ﬁgﬁmf?r e&%’ R%‘ﬁ %s??g’fe}ﬁfve?tﬁ% Qéf"prgsen%ecgcr% ‘ed above are:

2-12- [4 (I Iﬂnbmfed@mbbm]mqnaroameﬂnvbnydnlm’mdzs Ul dothl Hydrbgén; di met hyl ni cot i noni
trile,

2-{2- [4 (| e PErdesTed ppestisepis of e qaventinm: Bt iWE9BSiny | | - 6- (t hi ophen- 2-yI ) - 4-

20 trffl U(Iﬁ@f%rfb)ﬂbﬁib@@i&neﬁﬁwth’eh}i\%nud@ﬁ R, RL R’ and R6 Iepresent hydrogen

2-f2-[4- ol 4-vyl | ] et lof

2-f2- %4 ﬁq lljtl‘-' dﬁ%ﬁo%ﬂ}peg@ro g%ehm’f%?‘%q?ggﬁ%séulag‘g yI”I1 é’rﬁilé’i"‘le?VFWPieﬁfl noni tiil
e, 1d  3-frgef eﬂ,mhingé@@%-a&yub; pbmfaﬁ@ mfnﬂt,]@mom RRERMoyepth RS ne, e
3f2[4(|H—h| iol -4-yl ) pi perazin-1-yl| oxyI bromopyri di ne, |1, 25
3-f2-[4- (I ﬁnﬂﬁddpdepﬁwep m@reaznt Rydrogan Gm@%@ﬂx sze_%ml}w phepshor R gan

3-12- [ 4- (I e pdehaAnitl e hRREET foftn A pieli&h M rioRamb! or opyri di ne, 'h

In more preferred embodiments of the invention, RY, R?, R'%, R' and R" independently

15 represent methyl, cyclopropyl, triflaoromethyl, 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-y])piperazin-1-yl]ethylsulfanyl}-4,6-dimethylnicotinonitrile, 1a
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-6-(thiophen-2-yl)-4-

20 trifluoromethylnicotinonitrile, 1b
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl } pyridine, 1c
2-{2-[4-(1H-Indol-4-yD)piperazin-1-yl]ethylsulfanyl} -6;methylnicotinonitrile, 1d
3-{2-[4-(1H-Indol-4-yDpiperazin-1-yl]ethoxy}-2-chloropyridine, le
3-{2-[4-(1H-Indol-4-y])piperazin-1-yl]ethoxy}-2-bromopyridine, 1f

25 3-{2-[4-(1H-Indol-4-yDpiperazin-1-ylJethoxy}-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, 1i
2-{4-[4-(1H-Indol-4-yhpiperazin-1-yl]butylsulfanyl}-4,6-dimethyinicotinonitrile, 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-yi]propylsulfanyl}-4,6-dimethylnicotinonitrile, 11
2-{2-[4-(1H-Indol-4~y)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-y!]ethylsulfanyl} -4-methylpyridine, 2c



2-{4-[4- (I H-I-ndol -4-yl) pi perazin-1-yl ] butyl sul fanyl)-5-trifl uoronethyl pyri
gl ?2 [41|(I H- | ndol - 4-yl ) pi perazi n- 1-yl ] butyl sul f anyl ) - 4, 62338SERPETA908t i noni
tzt:cI?)e[ 4”( | WoloagiaRss24- yl ) pi per azi n- 1-yl ] propyl sul f anyl | - 5-PCaIKYP@EAEL hy| pyri d
|2n1?é I[Z ?PH—I ndol 4-yl ) pi perazi n-1-yl ] prdpyl sul f anyl }- 4, 6- di net hyl ni coti noni
205! [il(l A s e AU U 0B cot | na de.

gg 2- { 2- [yhnlchihdnRielR] 244- Y1 ) pi per azi n-1-yl ] et hyl sul fanyl } ni cotinonitrile,

2-(2-[4- (I |2rQZtHdéH-IndgH‘lﬁﬂ)pﬁ@ra&@rhylietyylft@w}émiﬂmﬁ@n?thmﬁmt hyl pyri di ne, 2c
29 Decenber, % 52 PCT/ DKO2/ 00436 7 2-

{2-[4-(1H 1N -4- I | pera2| n-1-ylj et hyl sul fanyl } -4-net hyl - 6- (pi peridin-|I-
yl ) ni cot |5n@n{Zt-Mr(llH-In@c&ﬁLgd)p{@u[zm-K-Il]ethylsulfanyl}-3-methanesu1fonyl—4—methyl—6-

H | ndol - 3{) Jgﬁdﬁél 1-ylJethylsul fanyl} -4-trifluoronethyl-6-
cyel opropylni nonitrile, 2e 5 2-{2-[4-(1H1Indol-4-yl)piperazin

1-yl]ethyl M%[é@ﬂ}h&l#@l}wmml—I—gﬂgthe:@}mmﬂmpmtﬂe 2ghenyl pyridine, 2f
2-{2-[4- (I { tril 29 2- {2-]4-(1
o ol - - 91 P e R e G R o 5 (5. L
H gd? |4 4132LmﬂfnqeﬂdﬂdMlyl)pﬁﬂeeizh@]x-y]}]ethﬁcymtlhgthylmeﬁﬁnmm Zie, 2i 10

razin e e
et hox) ZaridrthgH e By B V0o e @i LoyDicotinonitie,
2-
I

[4- (] I:Jkﬂzqdqnﬂqn&dlmlweﬂmnt-ﬁ]ethdx@rymﬁﬁﬁorémethyltd-uor onet hyl - 6-
opropyl ni.cotinonitrile,
[4- (1 H Fﬁﬂ?HrOWIVF‘)tBPE’@Fl&ﬁkn 1 yl ] et hoxy} - 3- met hanesul f onyl - 4- net hyl - 6-

phenyl pyri QL -(ﬁk -Thdol-4-yl p1perazm— 1-yl]ethoxy}-3-methanesulfonyl-4-methyl-6-
6- Chl or o- 2 4 1Hin -4-yl ) pi perazin-1yl] et hyl sul fanyl }-4-met hyl ni cot i
nonitrile, P oHo- 5 fluoro-2-{2-[4-(1Hindol -4-yl)pi peraznn

1-yl] et hyl %%J{‘?@ijgmﬁ LiB@salyij fl“%f Lyﬁ tﬁ,ﬂ%ﬁl }-ﬁlﬂw inicotinonitrile, 2m

{2-[4-(1Hindo pi per azi n- yri'm di ne, 20
5- Cyano- 4- HZHlaro(5t qrvr@oﬂ2=[4-(¥ﬂ{-)ﬂpﬂ°béﬂ’é)z'ipnra&myll jlwwau wiylisptihgnjtrilesi2ali ne, 2p

i %?Q?hsl g%l- IP e(tl+ {Q— « O?B 3@? p@%ﬁﬂ 1-yljethyisuifanyl} pyrimidine, 20
-Cyano-4 {2- [4 (1H—1ndol—4—y1)p1perazm 1-yljethylsulfanyl }pyrimidine, 2p
5-Cyano-4-{2-[4-(1H-indol-4-yl)piperazin-1-yljethylsulfanyl}-6-methylsulfanyi-2-
20 phenylpyrimidine, 2q
5-Bthyl-2-{2-[4-(1H-indol-4-yDpiperazin-1-yllethylsulfanyl} pyrimidine, 2r
2-{2-[4-(1H-Indol-4-yD)piperazin-1-vyl] ethylsulfényl}-4-triﬂuoromethylpyrimid1'ne, 28

I

I
2-{
yl']
2-{
cycC
{2-

or a pharmaceutical acceptable salt thereof.
25

Definition of substituents etc.

The term Cy.¢ 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.




20 phenyl pyri m di ne, 2q

5-Ethyl -2-{2-[4- (1Hindol -4-yl) pi perazi n-1-yl ] et hyl sul fanyl }pyrimdine, 2r
2-{2-[4- (1H I ndol - 4-yl ) pi perazi n-1-yl ] et hyl sul fanyl }-4-t %#ﬁ?é‘?‘bﬂ%&ﬂgl pyrim
idine, 2s or a pharmaceutical acceptable salt thereof. 25 Definition of
substi t uenwo @t082552The term Cl -6 al kyl refers to a brancHed/mge20¢pear al kyl
group having fromone to six carbon 30 atons inclusive, including, but not
limted to, nmethyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2- butyl,

2- et hyl - 2-pr | .and 2 methyl -] -propyl. 2 cenber 2005 WD 03/ 002552
PCT/ DK02/ oy, C ﬂ%‘?@%,é{@?ﬁé’gﬂt \éf‘?ﬁli“'egfm 3"%@@@ Such SEQRRFIaVIREERRCt i vel v,
desi gnat e sw6 b Gf Eidith e RCluivORheréinthelgPouph xreqaaﬁh%at 18ds06kR dolislk YoV
wherein thehs.}gggé{%; are _having at |east one double bond or triple bond,

respecti vel ESREEHYAY-G 6- al koxy, C1 al kyl sul fanyl, Cl.6
al kyl sul fonyl, Cl1 alkylam no, Cl1-6 al kyl carbonyl, hydroxy-C _6-al kyl etc,
desi gnate such groups in which the Cl-6 alkyl is as defined above. The

term C3_& dyietaas kyi-albesh natikdsufanynGrsdiadsuypny; Cysalliydamiser bocycl e havi ng
three to gjk?jg - tlﬂzﬁﬁmi 1Lwdi Bg, WL +hLycl opropyl,
cycl obut yl ,kq'éyc of)rgélitly;il"l , c%gf}gﬁ%%%w dgg%até'}ﬁgh%fg%tlgslﬁ&r%ﬁgers to a

car bocycl i €1aplikis prdefinedighoveuch as phenyl, naphthyl, in particul ar

phenyl . As used herein, aryl nay be substituted one or nore tines with

hal ogen, nitro, 15 cyan, trifluoronethyl, C _6-al kyl, hydroxy and

Cl_6- al kox\he lxinogancywinatyl flesigtes aahdmocstic b diycldy ciroabycle Asving darehér ei n,

the terma refers to. forny Cl.- 6-al kyl car bonyl .. aryl car.bon
ary - c1 19 SR R A v o6, e Yoy RO gy S aBRVL S lgpenty,
C3_s- cycl oaydigtlegwir danyl or a C3.8- cycl oal kyl -C _6al | cyl -carbonyl group.
The term anlinocarbonyl neans -CO am no wherein amno is defined as above.
The term aryl refers to a carbocyclic aromatic group, such as phenyl, naphthyl, in particular
phenyl. As used herein, aryl may be substituted one or more times with halogen, nitro,
15 cyano, trifinoromethyl, C,.¢-alkyl, hydroxy and C;_s-alkoxy.

Halogen means fluoro, chloro, bromo or iodo.

As used herein, the term acyl refers to formyl, C;s-alkylearbonyl, arylcarbonyl, aryl-Ci.s-
20 alkylcarbonyl wherein the aryl is as defined above, Csg-cycloalkylcarbonyl or a Css-
cycloalkyl-C,.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-C;g-cycloalkyl, -NHCO-Cs.g-cycloalkyl-C,¢.alkyl, wherein the alkyl,
cycloalkyl and aryl are as defined above.

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




25 The term acyl am no neans a group of the fornula NHCCH, NHCO Cl. 6- al kyl,
-NHCO aryl, -NHCO C3_8-cycl oal kyl, NHCO C3. 8-cycl oal kyl - -6 _al kly
wherein the alkyl, cycloalkyl and aryl are as defined a@@Rﬁc FRe" 4498ns
am nocar bonyl am no, Cl.6-al kyl anvnocar bonyl am no and di (Cl. 6- 30

al kyl ) am n&a30syd am no nean a group of the fornul a NHGOWAB02/00436
NHCONHCI 4- al kyl,  NHCON(di - O _6-al kyl ), respectively. 29 Decenber 2005 WO
03/ 002552 PCT/ 11K02/ 00436 9 The acid addition salts of the invention are
preferably [ I C I of.

vent on fPacd itk 40 of G GOGER LR RALhEy o R RIPRBIRIChRRR | . .
t hose wi t h timtenpunds afhe inventienfsonhed, wﬂhnom—mxm acs;dsc Exémﬂarymfahm:orghms-
nethylenesallcyllc neth esu fonlc et hanedi sul f nlc acetic,,.propionic,
tartaric, SR cPfi %l €161 (HUGRC , DhgPs #sC ?I%}Ffdeqxf’]&é) 3 inani c,
citraconi C,mﬂl@ﬂﬁfeﬁzﬂﬁyh@ hﬁ:ﬂfahéﬁulforﬁ@,ldﬂhahedisu]fom'bmﬂd: q;ro;gbma,ahﬂtmc salicylic,

p- am nobenzagi.c,

Iut enz ul fonic, and th II|ne ac
aci ds, as W gu 9 %‘mﬁa ?}ﬁff 9, jCpmanicy gite aﬁ?(’&?rp ST GG Héﬁ’b‘?‘fyl li ne.

Exerrpl ary qfacolﬁucgymar g@!ﬂhﬁob‘éﬂoicﬁ t@mich GezebsutFordly,d bAT MeOpliylline acetic
hydrobrom c, sulfuric, sulfamc, hor i c and nitric acids. 10 Further,

the conpourtids. e ol as tP?I§‘é‘ﬁI°Fb§PP]WH9w% pisgxample §rbrogrotheprhylime. feamplary of
sol vated fsQéTEndipidic PIABE r@semsgec HithY hPEBEHISHRY| BydstMBiR! Sufkied) astued, er .

et hanol and the Irke. In eneral, the solvated forns are considered
equi val ent phespheric andadirigaeie®l forms for the purposes of this invention. 15
Some of {he conpounds of the present invention contain chiral centres and

such conpounds exist in the formof isonmers (e.g. enantioners). The
i nvent i on iFucherdibs cethpoundesf this dnventonamay exiship umpylvaiedsas welless inpsolvate udl ng

racem c m I
ant i podes )g&ﬁ[f% %EM)f Lc%ﬂgo ég&lmegﬁbs{;&g%p%?%’t tiIﬂgbt'r?gl :%1'3?1 B({eer eoneric
salts ther @eﬂerw thi seimat@rpfonnadtrb yormgleied equvaleht taihd uhiobatedtfomy foribe _

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 aine 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 I- (tartrates, mandelates or
campliorsulphonate) 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. Jagques, 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.



‘optically active anmine conpound by treatnment with a base. Another nethod

for resolving racemates into the optical antipodes is based upon
chromat ography on an optically active nmatrix. Racemc 03%988 RErAOOP e
present invention can also be resolved into their optical 25 antipodes,
e.g. by fractional crystallization of d- or 1- (tartrates, nandel ates or
cani phor sul phonate) salts for exanple. The conpounds of the present
invention may al so be resolved by the fornmation of diastereoneric
der.ivatives. Additional nethods for the resolution of optical isoners,
known to those skilled in the art, 30 may be used. Such nmethods include
those di scu¥HOB$2)  Jaques, A Collet and S. W enPSTPR¥¥REA i omers,
Racemat es, and Resol utions", John Wl gy and Sons, New York (1981). ‘
Optically active conmpounds can al so be prepared fromoptically active |
starti ng natRidiglfemuB9) Belndn g tae@Re HiRs0BhORpoidsld tPEBV ol 2/ 00436 |
Finally, fornmula (1) includes any tautonmeric foans of the conpounds of the
i nvention. The compounds of the invention can be prepared by one of the

fol | owi ng nekh oviepown’s nfihé inventipn o8 be preparddriy one of Gefdlavide B¢der mul a (11) with a
conpound of c%ﬁgﬂ{g{’l (111) in the presence of a reducing agent., N R8 O -~
NO 11 A-(C fn- -Ri N(R HID whereinn, m R - Rm; Q WA and the
dotted |lin® are as defined above;

4) treafing a compound of formula (IT) with a compound of formula () in the

presence of a reducing agent ...

)
A
Ee*u;\ ;—A—{C‘t)n-. '

N
Ry

@

10 whereinn, m, R'—RY, Q, W, A and the dotted Jine arc as defined above;

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

presence of an appropriate base
- Ry
A
ne Q. {
Rw'_'—]" —1 HA—(CH,)n—1
S

17\"/

Ry
™

15

wherein L is 2 suitable leaving group such as e.g. chloro andn, m, R! -R%,Q W, Amdthe
dotied Lin are as defined above. :



b) beat a conpound of formula (I1V) with a conpound of formula (V) in the

presence of an appropriate base Rr' '"-r ~is 11 Hh--calo inLis
a suitable |l eaving group such as e.g. chloro and n, R%gjtﬁf Wg Zqu? A and
the clotted line are as defined above. 29 Decenber 2005 WO 03/ 002552

PCT/ DKO2/ OotBi3/002582 The conpounds of formula (1) are isolmtrakesodhe free
base or in the formof a pharmaceutically acceptable salt thereof. The
reductive amnation according to net hodlla) is preferably carried out in an

i nert organi,.c 5 sol.ve sych. as d rmam de tetrahydrofuran in
the presenc eSf’mB"ngﬂﬁgf{’ﬁﬁlﬂﬁg%ﬁrFm %ed(tfs){hetﬁ Qéﬁt‘%?y‘g‘&ﬁmtﬁl de, at room

t enper at ur ghariideciticyllpdcc@iabicattididrg t o method b) is conveniently perfornmed
in an inert organic solvent such as dinethylformamide in the presence of

a base (eg potassiumtert-butoxide) at a 10 tenperature in the range of

40-100 C, pﬂlﬁfr@iu@@h}’ard]ﬂaﬂoh%cdo?d]@to%eﬂﬁ'ﬁ% SRy XRSkd oﬂﬁﬁfaﬁi’neﬁ@rg%&@und 50
C. Preparation of .indoly pi perazi nes. and tet ra%ydropyrl pi per azi nes

of for mul SpiveRtsuphsas daeﬁthylfoa@am% di opjotreystyofran 1 %ﬁg‘ﬁ@@%ofcﬁ eqhwmaﬂggm(l 1) are

prepar ed a%gjﬁ%gtbg%grdhgdﬁ&eagrgmg@?&agﬁebeI ow. Al cohols and nercaptans of
formula (V) are prepared as describéed in the Exanples below The starting

chl oropyridines of formula (1V) are commercially avail able or nmade by

met hods vele dgigioh Q&%rdlﬁg fo%ﬁﬂﬁddtlﬁ ﬁoﬂ@&l&ﬂﬂ &@J&n&%&“iﬂ%& Lﬁ%if’rﬂﬁ éso%én

illustrate the’inventi are owever
const rued @ucH 4sdiméthyjfor@rmidslimthe presence of a base (eg potassmm tert-butomde) ata

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 (IIT) is
described in WO 9967237. Aldehydes of formula (IT) 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 (TV) 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
TonSpray 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 pm
particle size] were linear gradient elution with water/acefonitrile/trifluoroacetic acid
(90:10:0.05) to water/acetonitrile/trifinoroacetic 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
éxpressed in minutes.
Mass spectra were obtained by an altemnating 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).



Melting points were determned on a Buchi SMP-20 apparatus and are
uncorrected. 25 Analytical LC-Ms data were obtained on g PE Sciex_ API
150EX i nstrument equi pped with 1 onSpray source (method DFIHECREEEAPUS
nebul i zer (APCI, nmethods A and B) and Shimadzu LC 8A/SLC-10A LC system
The LC condNQ'Dme{ 30 X 4.6 mm YMC ODS-A with 3.5 m parkdzbksiae] were

|l inear gradient elution with water/acetonitrffe/trifluoroacetic acid
(90:10:0.05) to vvater/acetonltrlIe/trlfPuor~oacet|c acid (10:90:0.03) in 4

t 2 R ned t the UV t
0o " O b IS SIS, Bl ke P DAL 2
wer e obt ai (EUXI2P ren YAVIC YDA with Smarpaﬂﬁlehﬁd) W&egnMgfmieﬁmﬁtmhm ght

f d fi
(5200 and™ S PEERTa i Bhat g e 6T o0 & B @C@%%%@W“ BEber 2005

WO 0310025520: MDB}(&Z/@&&B& 7 ik rignePrastivhicyRectibn Wiy sepPahal htﬂﬂéwmﬂ for med
on the sasgre ntstrument The LC conditions (50 X 20 m"nY S-Awith 5 9m
particle df Pere |inear gradient elution with

wat er / acet GHi NMR| sPédirfal vidre! ficde®iti 500.2¢ MITA §0a BRiker R&&ncé PRX500 instrument or
water/acetonltrlle/trlfl ugroacetic acid (10:90:0.03) in 7 mn at 22.7

nL/min. FrdEeron® MHE ot p S AG IS0 opsienesy Rentgreted (chlpraigm %8R0 on. 1H
NVR spect r@lﬂﬂ&hﬁ SFGAa8 b BLDPREre hidedi¥ solfbni, PR Ghs %8NS SutiRAO L Brence

instrunent or at 250.13 MHz on a Broker AC 250 instrunment. Deuterated
chl or of or mStagéﬂréo@)enwal shifirvaduey W%ﬂ%@ﬂd@p@%@ﬁ%ﬁ)}mﬁeﬂm abbresations vent s.

TM5 was ysef ased ?&reﬁlﬂﬂi hElEJ %F‘qﬁ‘.lf]ﬁ %fiﬂ@d s e@&gaoﬁﬁl g‘L are

expressed in ppm val ues. TR
mul tiplici tqyl—ﬁﬂmm—hﬂljﬁaﬂd?do@ﬂ%dethi:@ﬂbb mplat dq=tduuble pilazﬂet, tteftn:plmlof et,

qui qumte obletr Iet
quar tot ¢ CAE ki imeo St it Py i P
signal s corgﬂmqjlynuhﬂugdtGommtcbfcwaemhnclgstaihﬁe cgﬁmmdd; hgasoietehhﬁéd b@omrent of
water in cry st al | nds wasdtermn Karl ., FEischer pitration.
St andard vvo¥ b ‘ag §?ﬂﬂa PEFGP Rrace WF?’?@? ‘%/ﬁc{“ﬂ“(vﬁ]étbrerfﬂ‘ih&aé‘f‘t YEBHYani
15 sol vert sbhvmﬂﬁnmpﬁfpeﬁqqmus sdimiont,| ifisg ofropinbiied forg@itbéxtRets Qhditiots
extracts (%E'% or iIa;SO;;) filtering and evaporation of the solvent in vacue. 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 inmethanol (3 mL).

Example 1

. 4,6-Dimethyl-2-(2-oxo-ethylsulfanyl)-nicotinonitrile

25 4,6-Dimethyl-2-mercaptonicotinoniirile (3.0 g) was dissolved in DMF (40 mL) and a
solution of potassium zers-butoxide ( 19.2 mL; 1 M) in fert-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), HCI (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, and



MySO4 or Na2SO4), filtering and evaporation of the sol vent in vacuo. For
colum chromat ography silica gel of type Kiesel gel 30- 400 nesh ASTM
was used. For ion- exchange chromatography (SCX, | g, Va P &eCREBE 48974
Elut(r), Chronmpack cat. no. 220776). Prior use the SCX-colums were
pre-condi t Worme®o2sx h 10% sol ution of acetic acid 20 in heEFMEARON43(3 nl) .
Exanple | 4,6-Di fnethyl-2-(2-o0xo0-ethylsulfany@ nicotin onitrile 25

4, 6- Di net hyl - 2- marcaptonl cotinonitrile 1’3.0 g) was dissolved in DMF (40 niL)

and a solution.o ot mtert butox] r{-butanol
added. The “WR “’%5@ trerci"@é? ‘f”&'asf’éc’ 93%2%@@*%#%%@@5?#@ sution of
br or noacet alﬁqhyn{)gsag(gwyl{ggggai, 148-2 g) in DMF (10 n) and stirred over

night at 70 C. The m xture was poured on water and extracted with ethyl
acetate, the conbl ned or ganl C phases dr| ed and evaporated to give an 30 oil

(5.3 ) whi A lﬁz@&nﬁkmthw was added

and the mx COB3 added until pH
reached 5- &0 Pw&ethﬂlﬂr@r%o-ewa&w@wba@?@@mlem 88}1‘%5 fh@?el"a‘é@u-he conbi ned

ani ¢ ph t SRt 3
PC% DKO2! 00 SR™ 6%“%“%9385?%?% nq’?%?ﬁ b8! %gfpe‘%%ggr%)g ggbg%@@f% (2.9 g

"H NMR ( CD@IQ was agded, W%fnagqtgxyborghgg\dg 614 %bww@heaad(leﬁ follayed by ssingt . 1 H) :
2- 2- 4- ) h
| ni cotino n| t rﬂ? qilhf: thl? v!r4a Sg’f’ %E‘!rlrg'% f%?;ﬁe{ 251_%(1’%1_ {g@g%dd@&‘uﬁm pﬁ rRachéll 78 The

et hyl sul f amyikipre wastexmantéd with ethyl 2c®atg)thwmbdiiesl srdavisphases dridd ai etaporabet hane

(150 rrL) azi ne (150
nm) was %d%’e%% g%%]?ﬁ%%ﬁrl aé&) ﬁ?ﬁg “Iﬁifé?%@é’p G(DH %ﬁ%@@&éﬂﬁ%ﬁ? d

fol | owed bythst acetateryd hemane? giwngﬁhellmm;rrmpia&dp@ﬂfe@dalatﬁ s3B(036 @ fidniNa2 CO38
added until _pH r I Lxt.ur.e S racted with ethyl acetate,
t he conbi n&ﬁ%ﬁﬁ%%ﬁ%ﬁ%@ﬁ%@ ﬁ&%&aﬁyﬁ% 10 to give an gil whi ch
was subjected to purification by colum chromatography (silica gel; ethyl

acet ate and hept.ane) an 0|I Whl ch precipifated as the oxal ate salt
(0. 36 g) f?‘b %'E%% ues WeRRIPRaredt = 1. 92, purity: 99%

2-{2-{4-(1H-Indol-4-yl)piperazin-1-yi]ethylsulfanyi}-6-(thiophen-2-yl)-4-
irifluoromethylnicotinonitrile, 1b: LC/MS (m/z) 514 (MH+), RT = 2.54, purity; 100%.

2-{2-[4-(1H-Indol-4-yl)piperazin-1-yljethylsulfanyl}pyridine, 1e: LC/MS (m/z) 339 (MH#),
20 RT = 1.58, purity: 83%.

2-{2-[4-(1H-Indol-4-yYpiperazin-1-ylethylsulfanyl}-6-methylnicotinonitrile, 1d: LC/MS
(m/z) 378 (MH4), 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-yDpiperazin-1-yl]ethoxy}-2-methylpyridine, 1g: LC/MS (m/z) 337
(MH+), RT =0.71, purity: 78%.



In a simlar manner the foll ow ng conmpounds were prepared: 15

2-(2-{4-(1H ndol -4 yl)piperazin-1 yl]ethylsulfanyl)-6-(thiqphen-2 vl)-4-
trifluoromethylnicotinonitrile, Ib: LCOM (nmz) 514 ( M+ ??.%ﬁe@bg_%@,
purity: 100% 2-{2-{4-(1HIndol-4 yl)piperazin-1 yl]ethylsulfanyl}pyridine,
le: LCIMS WH 003D (MH+), 20 RT =1.58, purity: 83% 2-KCZ/ED20448% ndol -

yl ) pi perazin-1 yl]ethyl sul fanyl)-6- rnethylnicotinonitrile,1ld: LCOMs (nif2z)

378 (M),

RT = 1.95, purity: 92% 25 314 2-[4-(1.HIndol-4 yI)pi perazin-T

L e MG av e

LCI VS (M z)(MEDS, Rt M58, pidfly =108, purity: 89% 30 3-(2-[4-(|H I ndol - 4

yl ) pi perazin-1 yl]ethoxy}-2methyl pyridine, Ig: LOM (nlz) 337 (M#), RT

0.71, purity: 78% 29 Decenber 2005 WO 03/ 002552 PCT/ DK02/ 00436 14
3-{ 2- [ 4- (| B fmpol Emab) Pl eaazlnmg;ymmmﬂy)s RS RSl e Bir LM LT MBS

(niz) 357
yI pi per

purity: 100% °2-(4-T4-(1HTrndol-4

KW_‘%{SW}I@{JT?éﬁ)H“F%BQ@ fluoroniethyl pyridine, 1i: LM 5

(mz) 435 (MH), RT=2 14, purity: 80% 2-{4- [4(IH-IndoI 4yl ) pi perazin-1
yI]butyIsufan)/zzt) 6d|rrethyln|cot|non|trlle 1j LOMS (mz) 420 (M),

RT = 2. 07
y

RT . 06,

RT

15

20

25

30

Tndood-Alpirprqza- Mkuamlfqaxl}-m cgmgr@rlmtawnmlz 1j:

| J ropyl smdw@z 5%9@?1?{4?%39% gi.ne, 1lk: LCOMS (mz) 421 (M),

purity: "9 4y|)p|pera2|n 1

p
yl]pr opyI sul fanyl }-4, 6-di nethylnicotinonitrile, 11: LCM (nfz) 406 (Mt),
= 1.9% ZQB[[?E(yf{-I;zQOQ%—yl)})%emzin—I-y{]propylsu{fanyl}—5—Zréj1uoromethyévyridine, 1k:

LC/MS (m/z) 421 (MH), RT = 2,06, purity: 98%.

2-{3-[4-(1H-Indol-4-yl)piperazin-1-yl[propylsulfanyl}-4,6-dimethylnicotinonitrile, 11:
LC/MS (m/z) 406 (MH+), RT = 1.99, purity: 100%.

Example 2

2-[4-(1H-Indol-4-yl)-piperazin-1-yl]-ethanethiol

1-(1H-Indol-4-yhpiperazine (3.9 g) and thiirane (1.75 g) was dissolved in DMF (200 mL)
and refluxed for 1 h. The mixture was evaporated and re-dissolved in THF, dried with
MgSOsq, 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 coroponnd as
an oil (2,2 g). MS m/z (%): 261 (MFH-+, 100%), 202 (100%), 159 (23%).

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

2-[4-(1H-Indol-4-yl)piperazin-1-ylJethanethiol (2.2 g) was dissolved in a solution of

potassium ferz-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-
dissolved in THF, washed with brine, dried with MgSOs, filtered and evaporated to give an
oil which was subjected to purification by column chromatography (silica gel; sthyl acetate,
heptane and friethyl amine) giving the title compound as an oil which precipitated as the
oxalate salt from acetone. . LC/MS (m/z) 396 (MII+), RT = 1.46, purity: 91%.



Example 2 2-(4-H Indol 4;yl) piperazin-1 yl]-ethanethiol 1-(1H

I ndol -4-yl ) piperazine (3.9 g) and thiirane (1.75 g) was di.ssol ved in_DW
(200 mL) 20 and refluxed for 1 h. The mixture was evapo%gtﬁﬁ?egﬁﬁrédas

re-dissolved in TBF, dried with MSO, filtered and evaporated to give the

an oil whi s¥0esas2ssubj ected to purification by colum chravsteogeaphy
(silica gel; ethyl acetate and heptane) giving the title conpound as an
oil (2,2 9g). Msnlz (/a): 261 (MH+, 100%, 202 (100%, 159 (23%. 25 2- 2-
4- 1H Ind0|"4_i1313_1 i erazjn-1- |-eth syl an | -6 neth Inicotinonitr7le, 2a.
2- [ 4- ( 1H xnifd Simpilon mapnerthe fyflgwing compeypds wensipepared: 2 g) was di ssol ved in a
solution of potassiumtert-butoxide (0.81 g) in DMF (25 L), stirred for
15 mn and t A sol.utiogn 6;met hyl - 2- chl ar.oni.cot i itrile
(3. 60" gy i R (Rl e RSl b s SIS PR ed 1 or
anot her 2 h(MH+RRTC Laétguriyxfalbe was evaporated and re 30 dissolved in THF,

washed vm'tsh brine, dried with MgSO4, filtered and evaporated to give an
oi |l which“was subjected to purification by colum chromatography (silica

gel ; ethyl A¢BYA{RI-IndobPyBiPerasia-Itieh RYandlRaRdthShide, Mm,d/iusl(ﬁ/zg? npound
as an oil ch _pr.e er_lt%tbed_a_s the oxalate salt fromacetone.. LG M
(mz) 396 ( , ﬂ;rﬁ_“ll.- Puyr§%%: 91 % 29 December 2005 WD 03/ 002552

PCT/ DKO2/ 00436 15 In a simlar manner the foll ow ng conpounds were

prepared: 2-(2- 4;&1H—I ndol -4 yl) pi perazin--1 o

yl ] et hyl sul ?-éﬁﬁ-{f -bgel-frbpiperaiie ! ~Jé)§¥hy4§@fqvﬂ}(4rﬁ@‘&ylffefme(zmﬂl+) ., RT =1. 66,
urity: % > 1 | i I -

p y: 96 91)1500'%7:&}3#{]&'2&. tb)l\wella/'z)‘h&{ g%dﬁi@,g@wéb?%lglﬁnty 95

0,
yl ] et hyl sulfanyl } - 4- met hyl pyri di ne, 35?'(|\/{3+), RT = 1.70,
purity: 87% 2-{2-[4-(1HIndol-4-yl)piperazin-|

yl Jet hyl su6éanyd )} - 4ek byl - 8- (.Di j.di =11_20; Leotinonitrile, 2d:
LG VB (n z)‘§ iﬁa{}%ﬁ é’f?? 3Ezéf”l”@eﬁfﬁf(”gé%ﬁ‘?’i’%}:"y%ggﬁﬂﬁy{’%?)f‘gﬁ 1H | ndol - 4
yl ) pi per azi eyelopydpilsichijhamntyfea fegr| G/MESt(mi/) KT OGHE), BT = B33, purity: 94%.
cycl opropyl nicotinonitrile, 2e: LCM (mz) 472 (MH), RT = 2.33, purity:
94%

15 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yl]ethylsulfanyl}-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}nicotinoniirile, 2g: LC/MS (m/z) 348 (MHH),
RT = 1.46, purity: 88%.

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

2-{2-[4-(1H-Indol-4-yDpiperazin-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-yiJethoxy}-4-methyl-6-(piperidin-1-ylnicotinonitrile,
2j: LC/MS (m/z) 445 (MEY), RT = 2.24, purity: 100%.

30 2-{2-{4-(1H-Indol-4-yD)piperazin-1-yljethoxy}-4-triftuoromethyl-6-
cyclopropylnicotinonitrile, 2k: LC/MS (m/z) 456 (MIL+), RT = 2.20, purity: 100%.



15 2-(2-[4-(1H1ndol - 4-yl)pi perazin-1
yl ] et hyl sul fanyl) - 3-rnet hanesul f onyl - 4- net hyl - 6- phenyl pyr| dine, 2 L M5
(M z) 507 (MH+), RT = 2.16, purity: 92% 2-{2-(4-(]H I nddi®-2ecgmpsr zin-1
yl Jet hoxy}nicotinonitrile, 2g: LM (mz) 348 (MR+), RT =1.46, purity:
88% 20 2- O @degssH- | ndol -4 yl ) pi perazin-1 yl Jet hoxy) - 4-rewbrd2py436 di ne, 2h:
LOMs (mz) 337 (MIl+), RT = 1.66, purity: 100% 2-{2-[4-(IHIndol-4
yl) pi perazi n- 1- yI Jet hoxy) -6-nethyl ni cotiénam de, 2i: LC M (nmlz) 380 25
(NI H+), 1’%{ urlt 96%  2-(2 (1 H I ndol - - 4yl ) pi per azi n- |
yl Jet hoxy} 4 'BdO(ﬁTyf:}@PF’&FlﬁlellﬂF'I)om’}c&me%?ﬁsﬂfqm’ 4meph64 O/ V5 (i z) 445
(Ad H). RTpFergippamp ot TOMS\@R -f &1l 4 4 yl)piperazin-1
ylj et hoxy} - 4 t%ll %I‘klijoronet hyl - (Xc?/ig oprog{;/Il[ nlzg%tl n%?dﬁ)l le, 2k: LCIMS
(rn/z) 456 (Mt), RT = 2.20, purl ty: 100% 29 Decenber 2005 WO 03/002552
PCT/ DKC2/ 00 { 4

6—%@11&9 2- {22[4 (gﬂlzﬁdcfl-)tl@%e%g%m i yl}'elt .§ y}? gzet’#%lmcgt_{nomr[t@ ﬁg (m z)

yl ] et hoxy) - 3- net hanesul f onyl - pheny

491 (MH) 3 WMSMM%@@H);RT?O%O ﬁﬂI@W@P/@) 2-{2-[4- (I Hindol 4

yl ) pi perazin-1 yl]ethylsul fanyl}-4-nethylnicotinonitrile, 2m 5 LC/ M5
(mz) 413 (M#), RT = 2.00, purity: 69% 6-Chloro-5 fluoro-2-(2-

ja- (1 Hi ndoﬁ&lqb¥giz{mm—ai’?ﬁ4¥ﬂy-maiet hyl)}ﬂpdzrban-yLﬂ]et@bub’mﬂnkmﬂomm}zmn LC MBS
(mz) 417 ( 85% (2-[ 4- (1 H ndol -

yl) pi per azi o1 @%&t#y@é?ﬁfaﬁyﬂ}’" yPWa#SQr{& 20: LAINS (11 2) “368 (M), RT

=1.62, purity: 73% 5-Cyano-4-{2-[4-(1Hindol -

yI)plper i p-Jyl [ébgnl yr| L MS% ), RT =
1 b2, "punte P B L e F%y{w&nyﬁ%&mﬂw bl o
yl Jet hyl sul @Ry, )5{"[6= 11437 tpﬂha_,uﬂg%nyt 2..- phenyl pyrimdine, 2q9: LCOM (mz)
488 (M), RT = 2.49, purity: 93%
3-Cyano-4-{2-[4-(1H-indol-4-yl)piperazin-1-yljethylsulfanyl}pyrimidine, 2p: LC/MS (/z)
365 (MH+), RT = 1.62, purity: 90%.
15
5-Cyano-4-{2-[4-(1 H-indol-4-yDpiperazin-1-yl]ethylsulfanyl}-6-methylsulfanyl-2-
Pphenylpyrimidine, 2q: LC/MS (m/z) 488 QMH+), 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 (MIH), RT = 1.79, purity: 72%.

2-{2-[4-(1H-Indol-4-y)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 5 receptors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT; 4 receptors as described
in the following test:

30 -
Inhibition of *H-5-CT Binding to Hnman 5-HT; 4 Receptors.

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



5- _Ethyl-2-(2-[4-(1Hindol -4 yl)piperazin-1 yl]ethylsulfanyl}pyrimdine,

2r: L MS (mz) 20 368 (MI+), RT =1.79, purity: 72% 2-%2-[4-9 H | ndol - 4
yl ) pi perazin-1 yl]ethyl sul fanyl }-4- trifluoromethyl pyri m2diHfiseMPes2005 o/ vs
(mz) 408 (M#), RT =1..91, purity: 79% 25 Pharnmacol ogi cal Testing The
affinity owadmozssenpounds of the invention to 5-HTI A r eceIimKR/00E6

determ ned by neasuring the inhibition of binding of a radioactive Iigand
at 5-HT1A receptors as described in th& following test: 30 Inhibition of
3H-5-CT Bi qufrﬂgar 0 Human 5-HT1A Receptors. By this method, the inhibition
by drugs of “thErBRXaE anipeCH-5-F Do sipspd Bimand-BEuaresatorptably WO 03/ 002552

PCT/ DK02/ 0Q4t6sshd in BdrisBoctc R IHROXHIS AAYY (FRLATANG A.&E@P&a&ﬁdgb,%g human

5-HTI A receptors stably _ex.gr essed in transfected HeLa ce ) (Fargin,
A et al. J434aydeteomiied inggo., Thewrpsay apgweyrmed asje modificatisat of theuntthasl  The

assay was QEIBA RS IAf lCAL } d lJae

I—larr%gton@f\(/:lh% et %%ngtgﬂ%g#alfﬁ%c{)?ﬂa@%&ﬁmepg}cllggﬂ’f&?ggddgl blggnﬁunan 55 |
HTI A r eceptiBhis Teamorsi(40 g okesll homogangishwens jinanbated fon tiparue af 3 °QAm 56 nut es at
37 Cin 50 sk P N resence of 3H5-CT. . .
Non- speci fi ¢ bin-rgg i‘lﬁalbﬂwgg@rgejtﬁgl}ﬁ?ﬁ%g e%@?%@?‘%ﬁlﬁ%eﬁﬁc gﬁ%f”&% wﬁ%%?%ﬁdne. The ’
reacti on wdy ncludingntd i of meteegoiide. fhb teaationomasttérminagid by apid filtiadion Brdighi | t er s

Comounds. Ltk AP KRR Tl G Rl S At o i 30 APtkeCom cos t o

50 10 nM Cbheter oGpmpautes 0, 2bJE dndl 26 RereBstiibing sRdvesd I0g ealubEs1 186k thay 50t hei r
effect on re-uptake of serotonin in the followng test: 15 Inhibition of

3H 5-HT @p?%e Into Rat Brain Synaptosones. Using this nmethod, the ability
of drugs to inhibit the accurmul ati on of 3H5-HT into whol e

The compounds of the invention have also been tested for their effect on re-uptake of
serotonin in the following test:

15
Inhibition 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 IC,; values of less than 20 nM.

The 5-HT14 antagonistic activity of some of the compounds of the invention has been
25 estimated in vitro at cloned 5-HT 5 receptors, stably expressed in transfected HelLa cells
(HA7). In this test, 5-HTy4 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 2e
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-
HT)a 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-MeQ-DMT induced 5-HT syndrome.



rat brain synaptosones is determned in vitro. The assay was perforned as
descri bed by 20 Hyttel, J. Psychopharmacol ogy 1978, 60, 13._ Conpounds | a,
1d, 11, 2b, 2e and 20 were tested and showed | C50 val ueggd?ecﬁglggf%(}%n 20
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| ess than AEUHCHHIEE <oider e ShpBeatat of dijeaies pad Esprien rospapsiva faste been
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by Sanchez. C. et al. Fur. J. _ Pharmacol. 1996, 315, pp 35 245. In this
test, anthdeRPREyedo Hreriphubition pf sepodonin rruptake axe walldngwndn e segndipchdasur i ng
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syndr one. 296_D§rgenb}ér 20u85 WO 03/ g%?%?%%@%%ﬁgw 00213@%4511%%2&8%@0““5 of

t he present2n¥igiydifordsh ppeis dserler, gbsgesiecompulsive digorder, efer ot oni n r e- upt ake
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di seases add dpioedighoye, ths pirgonistic sctivithe 5-Hhirtiepiomoidie ®empotmisiofithee- upt ake

and anta i St tivi - - Di. Ses [ onsi.ve to the
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af f ecti ve dersbmiaegptaksund issberdgpxpasedan improyecthe sffst obtha sezbtynid raptaier s

i ncl udi ng er.al __.anxi di sorder ani ¢ di sorder, obsessive conpul sive
di sor der, g@@@[ “%&ﬁxaﬁﬁéamﬂ%ﬁe fﬁ éngﬁﬁgbonistic activity at 5-HTIA
receptors of the conmpounds of the 10 invention will counteract the
negative feed back chani sminduced by the.inhjbition of sergtonin
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conpounds as cl aimed herein are therefore considered to be particularly
usef ul as figed for the treatment of depressions which are non-responsive {o 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.

Tnhibition 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 [PHJYM-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 Ds-receptors expressed in CHO-cells is determined



15 onset of action nedicanents for the treatnent of depression. The
conpounds nmay al so be useful for the treatnent of depressions which are
non-responsive to currently available SSRI's. Sone of th@gaﬁ?ﬁﬁ‘aﬁﬁ%oqg‘f t he
i nvention have al so been found to have affinity to dopamine 20 D3 and D4
receptors Woae2stnl | ow ng two assays. | nhibition of theedipxiogseof 3H YM
0915122 to human dopam ne D4 receptors 25 By this nethod, the inhibition by
drugs of the binding of [3H YM09151-2 (19.06 nM to nenbranes of human

cl oned dopam ne ! eceptors expressed.in CHOcells is determned in

Vi tro. et hBp IR e B KR o Rern plal A ok Bl MR Phatrecii cal | dat a
certificat e1994C265399-89196. 30 I nhibition of the binding of j3H -Spiperone
to human D3 receptors By this nethod, the inhibition by drugs of the

bi ndi ng [ 3H] Spi perone (0.3 nM to nenbranes of human cl oned dopam ne
D3-recept or Ra<Iih | ] r _
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inhibit 5 MeO DMI i nduced 5-HT syndrome. Accordingly, as the conpounds of

"t he i nvent i Accosdingly,a thertotipeands of thh tveletivn shdve affinttis & the Beyribed Gesl ey

depr essi o, S5 ErEHsTe e BRI ARy S e e Aoy b g ised
conpul si ve ahixkty disdréer, Fadid didordh @bbasitd\Ebnatsive@isoflieROEstal ghobmﬁd REsHe0l ogi cal

disorder s seh 3 LT NENISR dBondDR SSTS it VO 03002552 20



Clains: |. A compound represented by the general formula | PCT/DKO2f 00436 '
S | wherein A represents 0 or S nis 234567 35”10 béq%mISZ
or 3; Wrepresents N, Cor CFA, Qrepresents N. C or GRELELEG02d | i ne
represents an optional bond; is Rl represents hydrogen, G . 6-al kyl,

C24- al kenyl, C4.6yl, Cl4cycloal kyl-C . yl, aryl-C34-alkyl or acyl; RR R3,
W R and Rind |y represent hydrogen, hal ogen, W=0. nitro, Cl.6-alkyl,

g -c-a*Dxy, Cl a~kulfmA C2.6 al kyl suifonyl, hydroxy, hydroxy-Cl4-alkyl,
C f 20 al koxycarbonyl, acyl, C -cycloal kyl, Cs -cycloal kyl -G . kyl,
trifluoromethyl, trifluorozncfhaacy, Wt"' Werein R and R16 indepeai deafy
represent hywoasgeessa C1. 6. al kyl, C -cyel oal kyi or Phefmpkoness RLs and Ri s
together wif f-be nitrogen to wbhich they are attached foama 5- or

6- nenbered ring optionally containing ¥ne farther heteroatom 25 R7 and R7'
i ndependent | yaiigpr esent hydrogen or Cl.6-al kyl ormay together forma bridge
Consisting of two or three nethyl ene groups; 29 Decenber 2005 WO 03/ 002552
PCT/ DK02/ 00436 27 ®epoumdreprestuted by tieipencsal dormula by | ndependent |y sel ected from
hydr ogen, hal ogen, nitro, cyano, trifluoronethyl, trifluoromethoxy,

a _6-al kyl, C2.6-al kenyl, C2.6-al kynyl, C3_$-cycl oal kyl, C3.

g-cycl oal kyl - C1. 6-al kyl, phenyl, thiophenyl, C1-6-alkoxy,

6- al kyl sul fanyl , Cl 6-

wherein
Arepresents QO or S;
nis2,3,4,5,6,7,8,%0r10;

10 mis2or3; ’
W represents N, C or CH;
Qreprescats N, C or CH;
and the dotted line represents an optional bond;

15 R represents hydrogen, Crg-alkyl, %alkmyl, Cagalkynyl, Ciecycloalkyl-C, ¢alkyl,
aryl-Cy g-alkyl or acyl;

R, 3, R, B® and R®independently represent hydrogen, halogen, cyaio, nitro, Cy¢-alkyl,
Cig-alkoxy, Cy¢-alkylsulfanyl, Cy.¢ alkytsulfonyl, hydroxy, hydroxy-Cy.s-alkyl, Cy.s-

20 alkoxycarbomyl, acyl, Cs4-cycloalky), C3s-0ycloalky}-Ci.¢-elkyl, trifluoromethyl,
trifluoromethoxy, NR¥R'® wherein R and R independently represent hydrogen, Cy.¢-
alkyl, C;s-cycloalkyl or phenyl; or R and R topether with the nitrogen to which they are
atached form a 5- or 6-membered ring optionally containing one further heteroatom:;

25 R'andR” independently represent hydrogen or C.¢-alkyl or may topether form a bridge
consisting of two or three methylene groups;




al kyl sul fonyl, hydroxy, fornyl, acyl, acylam no, am nocarbonyl,

Cl- 6- al koxycar bonyl am no, 5 am nocar bonyl am no, Cl4-al ky@@ noc%r b%ﬂ)%l anm no
and di (Cl. 6-al kyl ) am no- carbonyl am no, NR13R14 Werein A (316 =4t

i ndependent|y represent hydrogen, Cl -al kyl, C3_8-cycloal kyl or phenyl; or
R13 and Rlava@gersier with the nitrogen to which they ar ePCERE®R®ONME form a
5- or 6-nenbered ring optionally containing one further heteroatom 10 its
enanti onmers and a pharmaceutically accepilable acid addition salt thereof.

2. The co d fof | a , of clajml, whereinnis 2, 3 or 4. 3. The
conpound g? %f g'?g n% g0 %Waaee( )dquﬁgeqdﬁntl}’n?l%ﬁ)t?d éplaﬁwémg% §a19$enwﬁgpewﬁnwv 15
represents Miflwbronldieyl GERBSURGhety, COL-A1Y R Cﬁ-&-&lk%%&?ﬁ?ﬂ&n&l?Cﬁ@é&cﬁfaﬂ?L a,ms 1

to 3, wherein R7 a R2" _are bot.h hydrogen, hé conpound formul a
(1) accor di sg¥HeAley-rerlkyl. phemylthippheyl, hetlkesy, Ruo-ilkyisyifpaylogen. 6. The

conpound of a{&g:rsmfdr@}, ﬁlyaroﬁ%%hﬂﬁ,%l} %gﬁ%iﬁno_?&nﬁbé’érﬁ%yﬂ Cﬂi’-aﬁo@’gﬁﬂfoﬂl(@?ﬂ)ﬁg; R3,

R4, R5 and reg(;esent?’@/drogen._ . The conpound of fornula

accor di ng 5t 0HRGBIyENHNen 13- alkylaginegadpayleming andwi(CirralkyDaminor1 1

I ndependent lyné ar = ~gychoaldkul , CN,
SRS R PRIV OGE0n Rhagneweg%gg%ﬁ%m é?%%? £0abin!

CF3, OCF3, NH2,” NR13R14 \Werein R13 and _ ( ent esent
hydrogen, CEss-gydsalkyl orphenyl; esRT ead RY [togstheptvisin{e nitgenRb3Ivtaehthgyraret oget her

For mul & (1) “SREETHRE Br Bl e Bl gyl i bty a7 01

I ndependently represent nethyl, cyclopropyl, trifluoromethyl, cyan, chloro,

b , / / ' i di nyl, ph | .
o “The coltpBiRiam e AR TRachAR! aFReER SRERARFRRE ng o) al nb, < ¢

conmpound bei ng:

2. The compound of formula (I) of claim 1, wherein nis 2, 3 or 4.

3. The compound of formula (I) 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%, R?, RY,
R’ and R represent hydrogen.

25

- 7. The compound of formula (I) according to any of claims 1 to 6, wherein RS, R®, R¥®

and RM independently represent hydrogen, halogen, Cy.¢-alkyl, Cs.s-cycloalkyl, CN, CF3,
OCF;, NH,, NR“R' wherein R'* and R' independently represent hydrogen, Cq¢-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 formmla (I) according to claim 7, wherein R®, R%, R® and R

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



[élla( 1H—2I ndol - 4-yl ) pi perazi n-1yl] et hyl sul fanyl }- 4, 6- %Qrgece lbgil 0%tsl noni t
-(1H-1 ndol - 4-yl ) pi perazi n-1-yl ] et hyl sul fanyl } - 6- (t hi ophen-2-yl) - 4-

or on®¥aB[epAsEot i nonitril e, 1b, PCT/DK02/00436

4- (1H I ndol -4-yl) pi perazin-1-yl]ethyl sul fanyl } pyridine, |c,

4- (1H | ndoI 4-yl )p| perazin-1-yl ] ethAyl sul fanyl }-6

nlcotlno rile 10 3-{2-[4-(1H—Indol-4-y|)piperazin-l

oxy} - BP n%&‘/‘f‘ﬁ"d. ne, Ie 3-{2-[4- (1H I ndol - 4-yI ) pi per azi n

t hoxy} - 2 br omopyri di ne,

4- (1H:. 1 nda ) pi pera2| n 1-yl]ethoxy}- 2 rret hyl pyridi ne, 1g,

4- (1 H1 ndo*hezf"%ip?ﬁ?ﬂ qrd e lpciarding gy pf the Claimgi said | h,

4- (I I—bmdﬂelﬂé) pi perazin-1-yl ] butyl sul fanyl }-5-trifluoronethyl pyrid
4.

( F‘I—IZ‘I{%'(E‘?)'KH‘&'I‘L}QO}@YBEHPS@PH 1ivligfhylsuliEnyEud.6-dimethylaic@ingtitre.il ni cot i noni
lj, 2. ~(1H- . - -
4- (lH?I{%\ %I(IH Ind0§ ﬁuyglélrpgrfflﬁ 1lyl]yeth g?lg?)ny}suf ﬁn}z gl-)t4r| fl uor onet hyl pyri
1k, wifluoromethylnicotinonitrile, 1b,

3-
e,
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, 11,
[4 (1W-I{%%[lmhydb}ﬁ1ybplpazzmaliylkth]yhbmﬂyk}tﬁ ~frathyInjcofinoréiritey ldi cot i nam de,
gg go 1 [{%%% gﬁﬂﬁgi_‘@ﬁ@ fp Hgﬂg% ﬁy}yi Lﬁ%m 3In_%ng ?nyl }nicotinonitrile,
1yl ] et hyl sufB f{%\ilfl’,l-(l}H ﬂldnialil-Iy}bjnlpg'ﬂamﬂ-l1Fblel],ethaxy}-22-bromopyndme21 1f, t hyl - 6- ( pi i
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an
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4- 13H- Hindb aarin]
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opr opy! A o4 (RLHdbI-A-LBpipéizin-1 yljethylsulfanyl 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-
yD)nicotinonitrile, 2d, '
2-{2-[4-(1H-Indol-4-yl)piperazin-1 -yl]ethylsulfanyl}-4—11'iﬂuoromethy1—6-
cyclopropylnicotinonitrile, 2e,

25 2-{2-[4-(1H-Indol-4-yl)piperazin-1-yljethylsulfanyl}-3-methanesulfonyl-4-methyl-6-
phenylpyridine, 2f,
2-{2-[4-(1H-Indol-4-yl)piperazin-1-yi]ethoxy}nicotinonitrile, 2g,
2-{2-[4-(1H-Indol-4-yD)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-yl]ethoxy}-4-methyl-6-(piperidin-1-yl)nicotinonitrile,
2j, .
2-{2-[4-(1H-Indol-4-y)piperazin-1-yl]ethoxy }-4-trifluoromethyl-6-
cyclopropylnicotinonitrile, 2k,
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2-{2-[4-(1H Jndot - 4-y1) pi perazl n-1yl] ethoxy}-3 nedmem f qayl - 4- net - 6-
phenyl pyrl di ne, 21, %Iﬁecembergé/(k .
6- Chl oro-2-{2-14- (| Hindol - 4-yl) pi perazin-I-yl]ethylsul fan b%#4-nethylnicot
i noni trzle, rff""“ 32chl ori n-5-f1 uor 02- { 2- [ 4- (1 H i ndo1- 4y 1)F57E0Z9940 )
1-yl] et hyl sul fanyl }nicotinonitrile, 2n, ?

4, 6-Di net hyl -2-{2-[4-(1H i ndol - 4-y1) pi pe %zin-I-yI]ethyIsquanyI}pyrinidine

, 20, 2-{2-T4-(1H- i in-1- 3- - G-
5- Cyano- 4-{ 2- [{4[1 SIII-JIl-llhr(\iglc-;llﬂy1 -15?1?2}:!)? 6(3}]3??%}&%6%%]&%}?%6%% gyr i m di ne, 2p,
or  5- Cyano-Phenylpyqding 241 i ndol - 4- y1) pi per azi n- 1- yl ] et hyl sul f anyl }
- 6- et hyl sul & _ ey | O . 20 - 2 =l 4-(1.H i.ndol,- 4
555 Ly sl ol £ o e hflsind e b benb it
2d{ 2-[ 4-2 (1 H-4- m—it-ﬂyqlppﬂ—_b?eE4a(iHﬂndolell}mpwdzlsul-yﬂctww?ﬁdﬁl%niwAﬁmnm;ziyI {)_yrl Irn
i dine, 2s grga: BLOMUES 67 - .S er.eq .. armaceuti ca
conpositi Oﬂ %gﬁ)%?l&é ng?ilat4 ﬁgﬂa’é‘ﬁﬁ%‘gn@@enr%bﬂaﬁah%‘wﬁ%ﬁﬂmw%= ecording to
cl aijrrs 1; g %Cyal_oﬁﬂﬂ{ﬂ"f‘ﬂﬁ(dﬁsﬁnddfa!-ﬂ)ﬂimmpl 'fl-gd]d;t_ﬁyl&ﬂfadyl@p&dit niidling, Zpabi t her te_of or
rodru er | i cal. effe e i.n combi nation
\?\A’th oge or %@0 Eﬂaﬂzéﬁ'@%g‘ﬁ%i&?ﬁﬁw %Wé{)‘?’ gﬁi‘%"@%ﬂ%ﬁ“ F@&gl‘d‘s‘afapﬁléﬂ?s. 11. The
use of a corpgheayipgyraddine,digng to any of the clains | to 9, or a _
har maceut i t.ab acid.addition salf thereof for the
Br epar at i on%g#thél'%?@ [‘@ﬁ%ﬁﬁ@‘%ﬁ@%@ -é(bﬁ%ﬂﬁﬂfﬁpxépm%@w&e?r or disease
r esponsi ve m{zﬂzeummaﬁzmeﬂ)ﬁemﬁﬂ@ﬂe&ﬁmylﬁmﬁo@ﬁem&@mﬁdﬁ ake and

ant agoni sm of 5-HTI A receptors. 12. The use of a conpound according to any
of the clainms | to 9, or a pharmaceutically 25 acceptable acid addition

sal t t her eofor § fharkB@uRé? ReteAbhlO Balher@ofTEd] cament for the treatnment of a

di sorder or disease responsive to the conbined effect of 5-HTIA receptors
and dopamne D4 receptors. 13. The use according to any of the clainms 11
to 12, wherdPn t Adhaimreeriissl composiiiarorotwrising 8east encyenppend ofddrmutsi et y

ocial  phibra ORIt SRR Lo ARSI ARt e T HeTRR 00

psychosi s. prodrug thereof in a therapeutically effective amount and in combination with one or more

pharmaceutically acceptable carriers or diluents.

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-HT 5 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 effectof 5-HT; 5 receptors and dopamine
D4 receptors. i

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 compound according to claims 1 —8ora pharmaceutically acceptable acid addition salt thereof for use
in 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




14. A conmpound according to clains 1 - 9 or a pharnmaceutically acceptable
acid addition salt thereof for use .in a nethod for the _treatnent,of a

di sorder or disease of living animal body, including a h CeMNPL S
responsive ffect of inhibition of serotonin upta goni sm
29 Decenber&gc%@,&s 031002552 PCT/ DKO2/ 00436 24 O 5 HTFET&Z(@ep %635 .
conprising admnistering to such a livi ani mal body, including a human,
a therapeutically effective anmount of a compound according to cI ai m; 1to?9

or -a phar MeESHET, £ Rlobptors ConpisMY RnaGitekindd kidhQiveR) énna&l%@ﬁfmc

conmpound ac?lordl ng to clajnms_1 - 9 or a pharmaceutically accept ab e acid

addi ti on salt™{hé eF‘Eﬁauiﬁggecﬁl"ﬁa%°%?%‘d’mP@Fm% areondingde gleims Ioto %01@i sor der

or disease Pﬁminh&éuﬂ&ﬂ?@bé%%bﬁ%%ad&ﬂ%%tﬁ@ecﬁi human, which is responsive to
the effect of 5-HTIA and receptors conprising admnistering to such a

| h th t | ffect t
of & SompeuA TR aTREEqe Bftnf 1o P p anmariicahystoraishis dadaain sal Dbt e
acid addi t fghmeiBedforthrreagneni gf a disopdshy SirRee ot MOANING! #Y.d14idiRE 1 9 or a
phar maceut i &hwngn, sbicht wapeasive fothe efiiict oiET al and Daeeceptbrsicomptisies i n a net hod

of L reat menkagar) Pl 2k Bl A IAGL £t §1R0RISE) cBhggace 1o

an affective diso r suc as genera an pani ¢’ di sor der,

obsessi ve canpuit of yeommpiisdaaterdingde plassi 9 orsphamiacaitivhilpacaspabdaicid g
di sorders, &lfdllfonréﬁli’{h%k%?' cal disorder such as psychosis. 15

16. A compound according to claims 1 =9 or a pharmaceutically acceptable acid addition salt thereof for use
in a method of treatment according to claim 14 to 15 where the disorder or disease is

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



