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particularly useful for the treatment of depression.

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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10 Accordingly, dopamine D, receptor ligands are potential drugs for the treatment of
psychosis and positive symptoms of schizophrenia and compounds with combined effects at
dopamine Dy, and serotonergic receptors may have the further benefit of improved effect on
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.



"01 R7 RB\~/ A (CH2)n NW-- i RA (1) O(57) Abstract: A heteroaryl
derivative having the fornula (1). The conpounds of the i ' _
consi dered useful for the treat- nment of affective disorggxgﬁéhgﬂﬁggg
general anxiety disorder, panic disorder, obsessive conpul sive disorder,
depression, social phobia and eating disorders, and neurol ogi cal disorders
such as psychosis. 29 Decenber 2005 WO 03/ 002552 PCT/ DKO2/ 00436 Nove

i ndol e derivatives.” The present invention relates to novel heteroaryl
derivatives potently binding to the 5- HT1A receptor, -pharnaceuti cal
conpositions containing these conpounds and the use thereof for 5 the
treat ment ofwoathak N psychi atric and neurol ogi cal di sormeeamessd/bny of the
conpounds of the invention have al so potent serotonin reuptake inhibition
activity and are thus considered partBcularly useful for the treatnent of

depr essi on. rthernore ny.co ngs, of the. inventian al so effect
at dopami ne gg”é‘ﬁ gfﬂfm%g?‘%}fﬁpgg@&éﬂﬁ‘%%gﬁgﬂ&“éﬁ%%hsefuI for the
t reat nent of lipedsdivabarmore BHek beeo fonad thatmafy} df thiese edmpanmils hiagotiecidghbgi cal st udi es
have shown tfale |ﬁ$9 i n artij L]ﬁﬂ Ni St - Lo s ful in the
treatnent of a F§H§J 0 %&#%@%%V%R%Pgbr %%% su%ﬁ as ﬁg#§¥§%?§%%Fanxiety

di sorder, pah¢Rsreieplor-der, obsessive conpul sive di sorder, depression and
aggressiong It has also been reported that 5- HT1A |ligands nmay be useful in
the treatnment of ischaem a. 20 An overview of 5 HT1A antagonists and '
proposed pot¥mmany oftheinxedioni c 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-HTIA antagoni sts nay be useful in
the treatnent of schizophrenia, senile denentia, denentia associated with
Al zheinmer's disease, and in conbination with SSRI antidepressants also to
be useful1bqntpe treatment &% %gkgggressiqy t ake {nhi itors are

. 5- r.e
wel | - known an |1r(§teapS ‘“aécs’sﬂéerf{wearu OEna 2 GgEraul ?eBrreS?I_n%ed tiy?% “HeR formula

wherein
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



of panic disorders and social phobia. 30 The effect of conbined

adm ni stration of a conpound that inhibits serotonin reugb?:re aBd % 5- HT1A
receptor antagoni st has been eval uated in several studi e€2HSAMEEr 808 et
al. Eur. J. Pharrnacol. 1987, 143, p 195-204 and Gartside, S.E. Br. J

Phar r nacolwo 42®2ss2 115, p 1064- 1070, Blier, P. et al. Tremd&oRbassracol Sci .
1994, 15, 220). In these studies it was found 29 Decenber 2005 WO 03/ 002552
PCT/ DKO2/ 00436 2 that conbined 5- HT1A4receptor antagonists and serotonin
reuptake inpibitors would produce a nore rapid onset of therapeutic
action. Dop%A¥¥ratbprylyauh b errclondnd (g stacioplkyl Gre-alkylotifiuerometbste D2- | i ke
eceptors witieRomeholy CURFRUSRLA RIDEA RESRAL Gy [QfeshilS dﬁgéx{, poychati
effects of neuroleptics. Dopam ne receptors a¥e pri maril o&Bted in
areas of tAkYhFai-aycdealion or phenylsenR 2endR ° segsties with dhetritaagen thowhinh fiey B
receptor |i _angl i : \Ve) .rapyram dal
activity. %%%%%%r F‘?g?g& h%g%gﬁa%%g@{ng@%ﬁ%gmﬂé?%é;%gérglreg’;oﬁo ntial drugs
for the Preatnent of psychosis and positive synptons of schi‘zophrenia and

conpounds i paioee) i ne and [ Qi onergic
receptors ir;‘?:;é}ﬁhave %@ggﬁnﬁ' Eﬁ%g%sé%gk%rp gégp%[& ‘fﬁip]@l&g%]aa%?)gé;tﬁ?&t%lwah%%%i ve
synpt ons ofonsistimgafiiivo enthace iselofiermyraupsj et y and depressi on, al cohol abuse,

i-mpul se control disorders, aggression, side effects induced by conventional
anti psychotic 15 agents, ischaem c di sease states, mgraine, senile

‘dement i a aRY REAR Bird\FdS s lesuh inkepaiddatssehitd fom hjiodeA Haloseimito, @farl €ep.

Dopam ne, D3. receptors.al so belong tqo the faml f - dopam_ne D2-1ike
recept oﬁg. mﬂé‘”"&%h‘i{;%’f@?ﬂr‘?‘ﬂe ¥ H‘fﬁ@él’ §#6-§Eéra’¥tffpzﬁ Cee-ticipglkedifizd
reduce t he;- iyl €S HIRGPE BibpRenyd QONLAk04, defiigiibhdfandcygsult in an
i mproved s;iy_g? ecéﬁgmggf ?Ilmgywitr?%r e}gggl(r—:kt t‘_ig? EI‘eD'Jéﬂgjr’\d hjc;)lr rr{fﬁal changes.
Accor di ngl 31YIsionRYls hgkexyn Srgnl, asyd asylamine, pawasarennyl, Kosalkoxyrarionylamiieg
ant agoni St fiyinédafhonPBiniRyY € bRy BRHEarBsHy R iha hnd BT, [BukyMamidser apy of
psychiatric Izr;llnd r?gur ol Qg{ilgéalmjcfi_i SQJ dzgr s and 25 thg;smbei ng l‘HJiE,ghl y desired.
Fur t her norerboagiapiea Nt K wherein® sendR { indepandentlygepreteathydrogen.dhiaralkyl,
r eupt akes i @hi i1\ VAR 14 - 1 Mi e
(ouptakes rcp,gg Gt Aphbfilof PG BB PR G ' viken HEY ar?

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

' j pharmaceutically acceptable carriers or diluents.



useful for the treatnment of various psychiatric and neurol ogi cal diseases.
Previously, closely related structures have been reported; 30 WD 9955672

di scl oses a general formula in which indole derivatives RaPeRgMBe£P0R
receptor and D2 receptor affinity aréaincluded EP 900792 di scl oses a
general forrmula in which indole derivatives are enbraced as 5-HTIA and 5
HT1) 8% aWldlac e 12 11 B6RRDBIL ARy o YR R3HIOEARA ) old MBS now been f ound
that a Class ﬁ?'ln ol'e rivatives 1s particularly useful as 5-HT |igands.
Fur t h@bagraseuticallzesepiehinadidadsition satt thegen) Lofiing prepasation nh e mrdicamgtle ot her

hi ghl i Cl j S €. g..pot t Qni akcolnhi bition
P o T T e R T L el o

i nventitegori@n of i-FE f racsgtomspect, the invention provides a conpound -
represented by the general formulal s QA --Pl | wherein 15 A represents
Oor S; nis2,3,4,5.6,7,8,90r10; mis 2 or 3; Wrtpresents NN. Cor CH Q
represents N, C or. CH t i I ts an optional bond,
R R repabiaape @R oRies %420 b B o RENGRUESTRS 7 D' 2

- cyc 1PhrRAceically a¢qeptable agid odditan gt thergsd f%fﬁe Beepiratigrofg mi%, ! RR and R a

i ndepeBeife Yreht@RLESENisddd bLGRAse RIPREREB to G¥ 8Bmbinkd &foct & 5-Prrgl kyl .  Cl.
. alkoxy, Cl4-Wilsulfan:yl, Cl1.6 al Kyl'sul fonyl, hydroxy, hydroxy-C 4 al kyl,
Cl- G Treceptors and dopamine Dy receptors. ' ' '




29 Decenber 2005 WO 031002552 PCT/ DKO2/ 00436 4 al koxycarbonyl, acyl,
C3%-cycl oal kyl, CM cycl oal kyl - Cl. 6-ai kyl, trifluoronethyl
trifluaromethoxy, NRLISR16 wherein R s and R16 i ndependentzp)P%‘ﬁ'ngs%qgﬁ

hydrogen, Gloestgo2sd Kyl, C3-s-cycloal kyl or phenyl; or Rl1$-pskeiiddsd 09€et her
~with the nitrogen to which they are attached form a 5- or 6-nmenbered.ring

optionally containing one further hetercatom 5 Re and RT i ndependently
represent hydrogen or C 1-6-alkyl or may together forma bridge consisting
of two or tIhP@@cmnglimmﬁgrmhmmmsuseRQadai@amﬁda'éordmgteﬁmhnvendﬁpMentIy

sel ected frgal ﬁ?mé en tro trifluyoro

trifluoromdt oxygfmé%?%accfﬁaq?gac&adﬁ @1\( gl mﬂﬁo g gjfﬁ%‘?%al kyl ,
C3_  s- cyclfoathk yrkatBent-of kfgdtiyve ﬂhmﬁyﬂs,sudﬂns(gpﬁ&mahme@ﬂlsoﬂde&qﬁﬁiﬁ disorder,

cl. 6a|ky|s Ifan y) sul f.on f.or

acyl am no, %@Mmmso o eBT"E%?&%%ﬁ‘ﬂé’ﬁ&l d}ﬁ?tmg H%?ﬁdﬁ‘ﬁ'c‘éilﬁonyl am no,
Cl - al kyl q:@j(dhm&fdi@di&éramcﬁ@sWh@ﬁdﬁ&n@w@hﬁ%ﬂ)@m&@g car bonyl ai | ai no,
NR13R14 wherein R13-and R14 independently represent .hydrogen, Cl4-alkyl, 15

C3_s-cycloal kyl or phenyl; or R13 and R14 together with the nitrogen to
which t hey Inp éfth 2appeheitiventonrevidss or  6- nenber ed car bocyclic ring

- optional'ly cogtah lmaa% éHé % A ‘
" pharmaceutigal le!hﬁ% ; Lh (ﬁﬂ?ﬁd cfj t;:ﬁ ;ﬂéﬁ?&a!l¥%&eﬁgif%h§g§g]§an s?ﬁ]mer f for use
herein, thef&M °§ Y 6’88 E§ WL égf' 6 %Wﬁ'f" ng a
conpound ofa iusean,which igrespongive theeffeqt of inhib n@n&ﬁe@pﬂoamm@l@lmdan@@m and
at | east on rmaceuti cal l. accept abl .l or. In a second
aspect, thé& ?ﬁ%ﬁm fors 8PPy é‘gggfﬁ’b'ﬂ% g‘iﬁ‘ﬁ%@ :h k’f’ %ing at
| east oné g & euﬁemywmﬁveaamntdfefcbmpdmap@s/@efmwabmrmceutlcalIy
accept abl e aci add| Il on salt e epf or gdrug thereof in a -
therapeutlé’mw sﬂ@’&%ﬁ nation with one or nore
pharmaceutically acceptable carriers or diluents. 29 Decenber 2005
__In a sixth aspect, the invention provides
a compound as defined above: or a pharmaceutically acceptable acid addition salt thereof for use
~ inamethod 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
- - amount of a compound as defined above oraphannaceuhcallyacceptable 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.




In a third aspect, the invention provides the use of a conpound of fornula
(1) or a pharmaceutically acceptable acid addition salt g reon f he
preparation of a nedicanment for the treatment of a diso% $¥$6@Pagﬁgéase

responsive to the inhibition of ser gonin upt ake and antagoni sm of 5-HTIA
receptors. In a fourth aspect, the invention provides the use of a conpound
of formula (1) or a pharnaceutically acceptable acid addition salt thereof

for th R ol ' [ . a.di sordeer or

di seasg’)l%retgponsi %ﬁ%%ﬁ%%%%%?&%&?é%ﬁ%%%%%%% d dopam ne
D4 r ecesffect; the comp@adenfibe iRefion AT oDSIEEOR paAcPET WEAR AOREIMsE of | N

particyl in tikon rel at to the, use of a.conpound acgqQrding to the
i nvent ilégﬁgno?l&g&%?}éﬁﬁ%gw SREEINDa o e CHER gy N?F]S?]g‘é'é‘i fHereof for
the pr dhotrathan oddepressivn irmtients who brediftant td @B widf cuabitBidvailablgli sor ders
such as g neral anxi ety disorder, panic disorder, obsessive conpul sive

di sor dEPUYERESAEsi on, social phobia and eating di sorders: other

psychi atric disorders such as psychosis and neurol ogi cal disorders. .in a
fifth aspect, the invention provides a conpound as defined above or a

phar mad@&cPERIs afibe prvansion have kishalfinity & teni-HTiAmdddirodeptortise in a et hod
for thechérambiR e cBfupuddl SPME GlvemMon ??ﬁﬁﬁﬁ%@"&éﬁ#*ﬁpﬁh@@ qdy, including
N effect of Inhibiti

a human, which'is resSponsive to the on of seretonin

upt ake aHertiva disexdorsisaeh asgengalanKiaty disoederpaicakinopder, sibsepsixe pompudties i ng t 0 such
i vi i i i . h th tical ffect i
ount et BERreRit ool hobia B8 cBind MR s ek EVRRG G GRS B8 L1 1F

aci d agsjichosandaletroidgembdiforiiers.a si xth aspect, the invention provides a
conpound as defined above or a pharmaceutically acceptable acid addition
salt thereof for use in a nethod for the treatnment of a disorder or

di sease of living animal body, including a human, which is responsive to
the effect of 5HT1A and D4 receptors conprising admnistering to such a
living ani mal body, including a human, a therapeutically effective anount
of a conmpound as defined aboveor apharmaceutically acceptable acid '




addition salt thereof Disclosed herein, there may be provided a nethod for
the treatnment of a disorder or disease of living animal body, including a
human, which is responsive to the inhibition of ser ot oni4Y Boer

ant agoni sm of 5-HT1A receptors conprising admnistering to such a |iving
ani mal bodwo ismeissgli ng a hunman, a therapeutically effectpmkaoouat of a
conpound of fornmula (1) or a pharnmaceutically acceptable acid addition salt
t hereof Disclosed herein, there nay be provided a nethod for the treatnent
of a disorder or disease of living aninmal body, including a human, which is
responsi ve Reailedudesenintinmof ghe lgvention and D4 receptors conprising

adm nistering to such a living ani mal body, including a human, a
therapeutically effective amount of a compound of forrmula (I) or a

phar maceut ile grdfredeabodiztehnts of diedavgnliin nin, Sak# t her eof 29 December 2005 Due
to their and serotonin reuptake

I nhi biti ng%#e?%d%ﬁbﬁgﬁggﬁp%gﬁjﬁé% E@:@V&éﬁﬁ%@% I|§on are consi dered

parti cul a¥ II;lpM@fadlenﬂ:sdmmtsoaSﬂsmvemion, QotpresengN]i canents for the treatnent
of depressign. al so usef . the treatnent of

depr essi on Ilgﬁ) ef%{'re% %OFglaﬁven%?naﬁtm}frgsePlgea?r with currently

avai | abl e Ial_ptafdmdreﬁﬁﬁamteats of ite imventia, ROsnd " tredoiriwénikégn have hi gh

affinity faqr t 1A an r.ece $. ccordl ngly, the conpounds of

the invent ﬁBR 2‘?%3% gd’%’?é’fvﬁ’fl 9”0# ’tst]i’é( P&at ment of affective

di sorders Sﬂ@i‘bf@ﬁed@ﬁ{b@ﬂm{enﬁ@mﬁﬁﬂve%cﬁﬂRaQ@ R‘paﬁaﬁdﬂ‘i I@pxreﬁhafhydaig&ﬁsm ve

conpul sive _ di sorder, depres |on SQCi L g E'%QQ di sorders; ot her
il

psychi at 1§ dn gredgredsrbodipments E%Rs by EopRst s
Decenber 2(1%:0@&,@131’0992 uc?@é P&Q?dﬁ{?ﬂt@q @1@6@@3', R, ORRERMBiHeddn R‘“ the

|nvent|onln§d erred odi ment s of helnventlon nis 2, 30r

preferred &nd m@megde@ﬂy faREesei DEdreenCr-amlkdlpt seswisloaliad or phenyl o5 Ret @rdr ed
enbodi ment 10f,obie: JAVEBhitRBen Bk SRERAGAL Sr Nrrolidine;

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



In preferred enbodi nents of the invention, Qrepresents Cor CH In
preferred enbodi nents of the invention, R~ and RT are bo I%Y:drgge@ I n
preferred enbodi nents of the invention, Rl is hydrogen; g5
enbodi nents of the invention, R~, R~, R-~, R~ and R~ represent hydrogen; 10
I'n preferrwd s nents of the invention, W R?, R O amdTRKR/MI¥pendent!|y
represent hydrogen, hal ogen, Cl-6-al kYl, C3-8-Cyd Qal kYl, CN, CF3, OCF3,
NH 2, W3 R 14 Wierein W3 and R 14 in@dependently represent hydrogen,

Cl - 6-al kyl, &3 8-cycl oal kﬁ)@ or . phenyl; or R13 and W tq et her with the
ni t rogen f Oritr [4-(1 B B eyl eEﬂz‘ﬂp]y‘VH‘EWYlﬂi]ﬁEﬂ}'l“ﬁﬂ%fl‘é (pieridifrled enbodi ment s
of the mvg,q)mc%on}e{ﬂewd R10, W1 and R 12 independently 15 represent

met hyl , cycl trifluoronethyl ano, chloro, brono, piperidinyl,
eyl 1 0 raR e iémww]%wm%énﬂ}r&éﬁﬂmmetbﬂeﬁ conpounds. of

formula | 2%cl HHQ&% are:
2-12-14- (1 I—I?(I:%aﬁ ’ I pera2| n-1-yl ] et hyl sul fanyl) -4, 6-di net hyl ni coti noni
trile, |& 2-{2-[4-(1H-Indol-4-yl)piperazin- 1-yl]ethylsulfanyl}-3-methanesu1fonyl-4—methyl—6-
2 {2 [4- (I V4o pi perazin-1-yl | et hyl sul fanyl | -6-(thi ophen-2-yl)-4-
fl u?h‘l’#gﬁjﬁ‘d#‘e %
| k

trf ni‘cotinonitrile, Ib
I H—{ZF[ée(IIH-IyﬂQIﬁa-gi)pnmmB:y&ett]mdy[}n;ab@mbﬁﬁﬂy,lﬁgpyr| dine, Ic

P R A e b Bl 2 D2 LY oot G ne. 1 e
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0 i e -1 Ao anea%e-ﬁysﬂ rigeftgonifele. 2
| 13 f2-@del-TAdol4)}AjpRRf @kl Nylethiddyputtifigstbianyle-- 5- tri f 1 uor omet hyl pyri

| evqloprepimicqtinopitde 2k, i n- 1- vl ] but yl sul f anyl ) - 4, 6- di met hyl ni cot i noni

] 2. ﬁ2 -[4-(1H-Indol-4-yl)piperazin-1- {l]etho Ky }-3-methanesulfon: 1—4—meth 1-6-
(I H- 1 ndol - 4- yI ) p1 per azi n-
30 phenylpyridine, 21

14 1 SrngiRlA 0 QiPRIG A iptsetdL 9ty Lin o fbeiRbdbtlenicg ot | non
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2 22 e kA9 IR BB 961 o T e
2- (2- [ 4- (| B-Qylanoldt {24 4y(1 indobAadpipetzipt I g diyllsmifedydpytinidacy@p hy| pyri di ne, 2c
29 Decenbers_(g §-4V£ [q?([lﬁ-m o? ﬁuyﬁg{)é%- -%?ﬁy?sulfanyl}-6-methylsu]fany1-2-
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
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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.




7 2-

{2-[4-(1H I ndol - 4-yl) pi perazi n-1-yl et hyl sul fanyl } - 4- met hyl - 6- ( pi per.idi n-1 -
yl)nicotinonitrile, 2d 2- {2-[4-(1 ER G

H | ndol - 4-yl ) pi perazin-1-yl]ethyl sul fanyl} -4-trifluoromnethyl-6-

cyel opr opymea @ooassonitrile, 2e 5 2-{2-[4-(1H | ndol - 4- y| )REITIE02/24436

1-yl ] et hyl sul fanyl } - 3- nmet hanesul f onyl - 4- net hyl - 6- phenyl pyri di ne, 2f
2-{2-[4- (| H I ndol - 4- yI)pi perazin-1yl ] et hoxy}nicotinonitrile, 2g 2 {2-[4-(1

H I ndol - 4- e met r|d|n 2h 2- {2-[4-(1
1 ndo - 4 sifiBebheatendt el Gt roaere, e o s baving om
{2-]4- (1|'t$vbﬂﬂ@icaﬁ1bcm| atdthdI@E1aGd wherein the groups are having at least one double bond or
] et hoxy} hyl - 6- (pi_peridin-l-yl)nicotinonitrile, 2j
{2-[4-(I Iml?gg‘ﬁ}i@s%ﬂc‘ﬂ‘ﬁlberam n-1 yl]ethoxy}-4-trifluoronethyl-6-
ycl opropyl ni cotinonitrile, 2k 2-
2- [4(IH—IndoI 4-yl) pi perazin-1- ]etho } rrethanesulfonyl 4- met hyl -
pheny! pyri dipierms§i-gafkoxy, Ci.s alkylsu Y1 Clsaﬂlclylsulfonyl Ci.¢ atkylamino,

6- Chl oro- 2 '1{}9}0 I 4- et hyl ni cot i
nonitrile, té%aﬁ&grc%ﬁyrl F?%F%%P?E Qlﬁg?alwl-%lhﬁ%gaﬁ ?fiﬁ%r aznn

1-yl] et hyl ﬂkﬁ&Wﬁ}ﬂﬂ@@@dﬂt@ﬁﬁtrl le, 2n 4,6-Dimet hyI

{2-[4-(1H i ndol - 4-yl) pi perazi n-1-yl jethyl sul fanyl } pyri m' di ne, 20

5- Cyano-4-{2-[ 4- (1H i ndol -4-yl ) pi perazin-1-yl]ethyl sul fanyl } pyri m di ne, 2p
5- Cyano- 4- {The [teten( - ¢yntbalkyll dedignpiep @rmarionyclic or bicyclic carbocycle having three to

5t hy - 9. it Aot 3Bt b ROl 8. SRS SYRROT: PR, 21
2-{2-[ 4- ( leiydloigtayl; de.yl ) pi perazi n-1-yl ] et hyl sul fanyl }-4-trifluoromethyl pyrim

idine, 2s or a pharmaceutical acceptable salt thereof. 25 Definition of
substituents etc. The termCl-6 alkyl refers to a branched or |inear alkyl

group havi mye tei 20 Afers @o 5béﬁ'b6@bﬁ19ﬁom&& g&b@mudhrae bhﬁiyyeiaphﬂmlmq:hﬂﬁulabut not

limted to, hyl, ethyl, 1- p 0 1- but 2-. but
2- et hyl - ZPB‘?Dé’LyIASd’ﬁﬁi berﬁ’ﬂa: A maYéFéﬁWI% ?’gg@e@e‘ﬁ%rﬁ/%(j@th halo "'n’ nitro,
15 cyano, trifinoromethyl, C,.¢-alkyl, hydroxy and C;_s-alkoxy.

2-
yl
2-
c
{

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.




WO 03/ 002552 PCT/ DKO2/00435 8 Simlarly, C2-6 al kenyl and C2-6 al kynyl,
respectively, designate such groups having from two to sjix carbon_atons

i ncl usi ve wherein the groups are having at |east one douBPd95EREEF0S: (i pl e
bond, respectively. 5 The terns C _6-al koxy, Cl alkylsulfanyl, Cl1.6

al kyl sul f om0 g3/0@552 al kyl am no, Cl1-6 al kyl carbonyl, hydrecaiprRee3al kyl etc,
desi gnate such groups in which the Cl-6 alkyl is as defined above. The
term C3_8 cycl oal kyl designates a rmnoc?che or bicyclic carbocycl e having

three to Lahty G- I n i t,lim L opr, |,
cycl obut yl %838‘?@8@%? f;illItsgl{ysﬂ‘(:fﬁl: okééhxf/’?,gfeé}t% C. mﬁﬁé’ hf'uem[gr%‘tﬁ ‘%@fﬂf‘ 39?03%%% %e ?%tgg)\f
car bocycl i cheacomymiunds off thel ipvestiomhfoaaeddolwithn nby-taxipividsy Exemplagy aiftsuctiibmgenic

phenyl . As ed her.ein, yl e substituted o or nore tines with
hal ogen,  nistRy, 21 1 H0s it pralei, o SRy bense,” scibicy” supii  Galicy | bis-
Cl_6- al koxymetlijadregptioyiie; avthahésulitric, «idhediglfobic0a0Rti€) progioide, thASarids &diciy, ei n,
the termacyl. refers to fornyl, Cl-6-alkylcarbonyl, aryl.carbonyl, ..

aryl - 1 6 e R Ty PR REIH R ROt (P iy Bilmitic
C3_s- cycl oadakoths; agl | pQimigobeszol, GehRAlbeidonélibiit, &3 tEasIARE a@OUP.

The term anl j nocar honyl neans -CO . am no wherein amno is_defined_as above.

25 The t er FFidSys A the drhelothepphyllpion ffor; srampls: frivomotgaeriiiingsmplarg o4 ky |
- NHCO- ar Ylsuclr MubRuisd_B1te Vb Odbde hwithNidIPobpdorft; Chek bt -shlfurft, adulttthic,

wherein the al kyl, cycloal kyl and aryl are as defined above. The terns
ani nocar bohPsphPivanditrie agiflky| anvnocar bonyl ani no and di (C1.6- 30

al kyl ) amocar bonyl ami no nmean a group of the fornmula NHCONHZ,

NHCONHCI 4- al kyl, ~ NHCON(di - O _6-al kyl ), respectively. 29 Decenber 2005 WO
03/ 002552 Parthar]ike 2s0pu@ds o thi¥inyertiondnaydetist inomsegaiedasofelli s in solwatadt i on are

Prvent on faERanes A &Rl PLEERIAG R AR bl & wacs M BOTRA MR 1 N
general, the solvated forms are considered equivalent to the unsolvated forms for the
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.



‘salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,

bi s- net hyl enesalicylic, nethanesul fonic, ethanedlsulfonlc acetl%
propionic, tartaric, salicylic, 5 citric, gluconic, | act?%DeFr%fPP%rz 05
mandel i ¢, cinnam c, citraconic, aspartic, stearic, paimtic, itaconic,

gl ycolic, p-am nobenzoic, glutamc, benzenesulfonic, and theophylline
acetic acids, as well as the 8-hal ot heophyllines, for exanple

8- br onot heophyl I i ne. Exenplary of such inorganic salts are those with
hydrochl oric, hydrobrom c, sulfuric, sulfamc, phosphoric and nitric
acids. 10 Further, the conpounds of this invention may exist in unsolvated
as wel | as MPBBEFAted forms with phar maceut i cal | y BC&S e solvents
such as water, ethanol and the like. {0 general, the solvated forns are
consi dered equivalent to the unsolvated forns for the purposes of this

i nvention. Inabgfemola () inciudes ngyenitothericfdmisbEthpeoapents df the@mmtion cont ai n chi ral |
centres and such conpounds = exist in the formof isoners (e.qg.
enantioners). The invention includes all such isomers and any m xtures

t hereof i nclThdicomporrsls efifbeinyition cude prepipeditacusrf e fllowing melbpdbe r esol ved i nt o
t he optlcal &ﬁﬁdes by known net hods, for exanple by separation of

di astereoneric”salts thereof with an optlcally active acid, and liberating
the optically active am ne conpound by treatnent with a base. Anot her

met hod f or ﬁsolty 2 doRPERPS MM D with & cMfobn@¥ fofitlld (ID€etie | S based upon
chr ormat ogr aphy on an o ptically active matrix. Racem c conpounds of the
present i nv@rERseela “QP%ﬁW%e resol ved into thelr optical 25 antipodes,

e.g. by fracti stal lization of d or 1‘ trat s, mandel ates or |
canlphorsulphoﬁa\b alts for exanple npou §\€5/ he present |
i nventi on nay a resolvedcby the xTdth\on o tereoneric |
derivatives.R, ngZfor t hgyr esol lijy—-on ;giLgpl i soners, |
known to those k |n t he usedy! Su met hods i ncl ude

t hose dlscussed Jaques A Collet aﬁ&EE. W1 enN Rpner s,

Racemat es, esolutlons John Wley and ns, 1981)

Optically actlve conpo S can al so be prepared fron1 ally active

starting materials. 29 cenmber 2005 WO 03100%@?2

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

R
Ky,
| u/ >

N
Ry

L]

aw)

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. :



10 PGI/ DK42/ 00436 Finally, formula (1) includes any tautoneric foanms of the
compounds of the invention. The conpounds of the |nvent| can 8 dﬁrgpared
by one of the followi ng methods conprising: S treati ng

formula (1l1) with a conpound of formula (111) in the presence of a

reduci ng agmnis/ion2sbt R8 O -~ NO 11 A-(C In-" \ Ri N (Rrdai/pKd2zish@éein n, m
Rt - Rm;
conpound of formula (1V) with a conpounél of fornula (V) in the presence of

Cavt ng.or o CeBERSE OLoga 7 BB ok 1 B R B BEA and the

| eavi ng gr

Q WA and the dotted line are as defined above; b) beat a

clotted |i phamireeitiBalticdcositblohbvitreafd Decenber 2005 WO 03/ 002552
PCT/ DKO2/ 00436 11 The conpounds of formula (1) are isolated as the free
in the formof a

base or

10

15

20

25

30

The reductive amination according to method &) is preferably carried out in an inert organic
solvent such as dimethylformamide or tetrahydrofuran in the presence of a reducing agent,
e.g. triacetoxyborohydride, at room temperature.

The arylation according to method b) is conveniently performed in an inert organic solvent
such as dimethylformamide in the presence of a base (eg potassium tert-butoxide} at a
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
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
construed as limiting.

Examples

Melting points were determined on a Biichi SMP-20 apparatus and are uncorrected.
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.
Parity was determined by integration of the UV trace (254 nm). The retention times R, are
ekpressed 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).



pharmaceutically acceptable salt thereof. The reductive am nation accordi ng
to nmethod a) is preferably carried out in an inert organic 5 solvent such
as di methyl formamide or tetrahydrofuran in the presence 28DeseMBRLAI0Ry
agent, e.g. triacetoxyborohydride, at roomtenperature. The aryl ation
accordi ng MO @Is6H b) is conveniently perfornmed in an | FEDKGOYR6 C
solvent such as dinethylformamide in the presence of a base (eg
potassiumtert-butoxide) at a 10 tenper®ture in the range of 40-100 C,

f bly 4 f - nd referred ound 50 .C.
Ig; gpg; gt i gnﬁwﬁﬁagﬁwg‘sgﬁ%%gﬁg‘gﬁg% ¥ ﬁ%ﬁ‘?ﬁ %’Pﬁtﬁquﬁa{he Egi CB%‘?Q‘H‘%‘?Snes of
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met hods v@({e-dtescri bed in the literature The foll ow ng exanples wll
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obt ai ned. ot #°PE e onap Brikps A | 358 ingirrewnt. ddeipped chjoraformy A%3%0) evur ce

(met hod D) gahethfahBekins my.go ARG S '
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m particl &teadard) Chgerieal shificwiney peecixpressed [ ppryalies. The following abbreviations
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wat er/ acetonitril eltri Ipqufoacet | cgl%iﬂsd ‘%%B%g g—cg% le'it’ n Prlﬁt’nqa%uagethtl m n.

30 Purity visquatesdrhendef, dirdovhile dowbist,oitrdoiible teplet)/dirdavde qRB@t, tirmriplet o

retention Iﬁgtg - axR S ' 1N Lt S ectra.yere, obtai ned by
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15 solvent from proper aqueous solutions, drying of combined organic extracts (anhydrous

MgSO; or NapSOy), 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 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



Preparative LC-M5-separation was performed on the sanme instrunment. The LC
conditions (50 X 20 mm YMC ODS-A with 5 9m particle si zgg were |inear
gradient elution with water/acetonitrile/trifluoroaceti € &eCeMPEFMS: 0. 05)
to water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 mn at 22.7
mL/ m n. Fraexasomssol | ecti on was perfornmed by split-fl owREDES2/8secti on. 1H
NVR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500

i nstrunment or at 250.13 MHz on a BrokeP AC 250 instrument. Deuterated

chl orof orm th ul f oxj 9 e us sol vent s.
TMS was usé ap%a ?@%’ﬁvﬁﬂe tftggf? P%ﬂ't"gl ﬂﬁﬂgﬁ?@ W&%ﬁs\ﬁg}n 25%? 3 are
expressed |3r35qﬂm}17)abgg§s,, 1}'[};955%&3)/\,1 ng abbrevi ations 10 are used for

mul tiplicity of NVR signals: s=singlet, d=doublet, t=triplet, g=quartet,
qui =qui ntet, h=heptet, dd= double doubl et, dt- double triplet, dg=double

quartet, ttx iy -@B»dugeth ﬁz@&ﬂzoﬁz‘n’ﬁgh&t NVR
signal s correspo Cont ent of

water in cﬂ;f&]?’é!lqﬂil)h‘@ @m@ﬁw&@fmgn@@wﬂﬁﬂﬁ@g B}/Wmfhﬁfﬂvﬂl ch®r titrati on.
St andar d WQidslRodtiR6 Ea1aS), ath%fontowem.a@&ﬁ u%ﬁig&a%n& gz%#negw 0Or gani ¢

15 sol vent from proper aqueous solutions, dryi ani c
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DMF (40 nL nd ut | SsiAm t putoxide (19.2 m; | M in
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stirred ov% ht at 78’65 The mxture was poured on water and extracted
with ethyl &g PHovEFoBIg Sé”e&h@%eddrl ed and evaporated to
give an 30 oil (5. 3 g) which was dissolved in dioxane (40 nL), HC (20 ni;
3 M was added and the mixture was stirred at 30 C for 2 h. NaHCO3 was

added unt i P-{gt(E8dviod 45 lpiveragis-nylathmlelfamiso-liopber&@)fi t h ethyl acetate,
the conbi ngdm 0L GalkIn PR RSB 118 8 ONS MM 3 RRAMAPIRT = 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%.



29 Decenber 2005 WO 03/002552 PCT/ DKO2/ 00436 13 evaporated to give the
title conpound as an oil.(2.9 g). "HNW (CDCI3) : 8 2.4 s, 6H); .35
(d, 2H): 6.85 (s, 1H): 9.55 (t, 1H). 2- 2- 4- |H|ndo|-439ﬁ2ecﬁm5?era%q0§-1- |
eth Isul an| -4,6- dinmeth Inicotinonitrile la. 5 4,6-Di nethyl-2-(2-o0xo-
et hyl sul f aMQ 9302562 i nonitrile (2.9 g) was dissol ved i n BCI/RKKRKIEE oet hane
(150 nm.), a solution of 1-(1H i ndol-4-yl)piperazine (2.4 g) in DVF (150
m.) was added, sodiumtriacetoxyborohydt de (14.9 g) was then added
fol | onwed by, $f}J i for,2 h The m xture ywas pgoured on water and Na2CC3
added until® ﬁj{@?ﬁgﬁ@y@mw “p'i’f{]%"‘ﬂf?’ '-%ﬁﬁ@’g%l’f" ’&6tlg'6£Wﬁ (@zh9? acet at e,
t he conbi neIH¥)gRNCL.58)a5%ttg: Woled and evaporated 10 to give an oil which

was subjected to purification by columm chromatography (silica gel; ethyl
acetate and heptane) giving an oil which precipitated as the oxal ate salt

(0.36 g) fro BRI 4 Pipbonin Tl 3) -YtrifRloro i it YoM In a
simlar rrang?r"[fﬁe foll o%/dmﬁng cquégﬁxg%&g%@grtg%r?é%hﬁé”ﬁ%y{ %C{h? I%dol -4
5 i )

yl ) pi per a%iBYA 4P {MBH)RIUT £-Afayis 89%hi ophen- 2 yl ) - 4-
trifluoromethylnicotinonitrile, I'b: LM (mz) 514 (M#), RT = 2.54,
purity: 100% Z_ézé({ 4- (1H-1ndol -4 yl)piperazin-1 yl]ethylsulfanyl}pyridine,
le: LCI MBS (Yni%lt-(35: ft(lwybpwemiwﬁyé&wﬂw’amﬂ-ﬂ,ﬁ;dim@‘mic@tir(o@in[ilﬁ; it H ndol - 4
yl ) pi per azi Al e | nicotinonitrile,1d: LOMS (m2z)
378 (VH+), L&T/ﬂ@@@%,%gun ?@9%5}?’1)3&%%?% [4-(1.H Indol-4 yl)piperazin-T

| ] et hoxy}-2-chloropyridine, le: LM (mz) 357 (M#), RT = 1.50, purity:

y
93% 3-{Z; {A H,ndol, -4, Lherazin-1 yl.lethoxyk-2-br i djne, |f:
LCI VB ( nﬁ)z )24 g(cflét '?‘ngl 4’ J@P)@h‘&%‘? o4 6%??1?3(%/}‘.!}’%’6?/? )E’yé%f“’é"’?eég)?é%g %’?’ﬁa irlﬁdol -4
yl ) pi per azilL&-/MSy(hf=) 4ddYH-+R Rt hY.D@ypuiith 68%. | g0 LI MS (mz) 337 (MH), RT =
0.71, purity: 78% 29 Decenber 2005
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%.
15
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)
20 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 (MH-+, 100%), 202 (100%), 159 (23%).

25 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-

30 dissolved in THF, washed with brine, dried with MgSOq, 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%.



WO 03/ 002552 PCT/ DKO2/ 00436 14 3-{2-[4-(IHIndol-4 yl)piperazin-1

yl ] et hoxy)-5-chl oropyridine, Xh: LCM (mz) 357 (MH), =1. 58, rity:
100% 2-(4-[4- (1 HIndol -4 yl)pi perazin-1 28 becaibr 2083

yl Jbutyl sul fanyl }-5-trifluoroniethylpyridine, 1li: LOCMS 5 (mz) 435 (MH),
RT = 2. 14, wouesioozssz 80% 2-{4-[4- (1 H 1 ndol -4yl) pi per azi n-ECTybgdiae4ps su

fanyl }-4,6-dinmethylnicotinonitrile,1j: LCOM (nmz) 420 (MH), RT = 2.07,
purity: 75% 10 2-{3 [4- (IH-IndoI 4 yl)péperazin-1

yIJpropyIsu an ;IS'[I‘I romet hyl pyridine, 1k: LG M (mz) 421 (MH),
= 2. 06, ‘%9 {uﬂglowg ce@ppqnﬂﬂwe@reyw)e& per azi n- 1
yI]propyI sul fanyl} 4 6-di met hyl ni cotinonitrile, LOMS (mz) 406 (M),

11 et hanet AL AR aérpﬁragnﬁ’?pv‘?feéwéamﬁw%%&%wg# IRRSRE Bt 75 o)
was di ssol v@dHH;Rm\vFl 66,@Qrityt $6%20 and refluxed for 1 h. The m xture was

evaporated and re-dissolved in TBF, dried with MSO4, filtered and
evaporated to give the an oil which was subjected to purification by

col um chr OBF%P—QX«G(J&MMO( &wupzp@agﬁlzryyet@wh fc@ey@mwk;gﬂdzd}@pmmml wzgg t he
title corrpoy g,gﬁ” g 2%) MsS mz (/a) (M+, 100%
(100% , 159%2@@;& -'(b“llty' Fﬁlndol--4 1i erazin-1- I-eth Isul an |

-6 neth Inicotinonitr?le 2a.

2-[4- (1H-xndo| é}/ } erazin-1-yl] et hanet hi ol : was dissolved in a
sol ution of -{fé{-ed5ing f @Wpﬁ’aﬂ@%rﬂéfh@buéémy@ﬂ-mﬁhmm%(pzadmﬁ stirred for

15 mn ang ﬁﬁggo%qo,;zgﬂquqcms éﬂ%}u gm_qu\? Br o8 ﬂmrﬁy @gboroni cotinonitrile

(.91 g) in m.) was adde and stitring was continued for
another 2 h at 50 C The m xture was evaporated and re 30 dissolved in THF,

washed with ted to give an
oil which V\%.gj éﬁﬁjfé{;{dgﬁg%’%%ur%§%g %H‘Lt@@q %ﬂ%’rgﬁl ?m‘?ography (silica
gel ; ethyl eackpapricotiepiteie2ald/ViSi(erHyr2 @ilng RTg+ ¥.BRhgputitye94%:t | e conpound
as an oil which precipitated as the oxalate salt fromacetone.. LC M5
(mz) 396 (M#), RT = 1.46, purity: 91 % 29 Decenber 2005

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%.



WO 03/ 002552 PCT/ DKO2/ 00436 15 1In a simlar manner the foll ow ng conpounds
were prepared: 2-(2-[4-(1HIndol-4 yl)piperazin--1

yl et hyl sul fanyl }nicotinonitrile, 2b: LG M (mz) 364 (MER8cemBer 20056,
purity: 96% 5 2-{2-{4-(1H Indol-4 yl)piperazin-1

yl ] et hyl sumfcaesyobdsszi- met hyl pyri dine, 2c: LC M5 (mz) 353pquu@eiop4sRT = 1. 70,
purity: 87% 2-{2-[4-(lHIndol-4-y1l)piperazin-|

yl Jet hyl su6(anyl). . 4- net hyl - 6- (pi peridirnsl- 10 vyl)nicotinonitrile, 2d:

LE M5 (1 z) urit 95% 2-{2-[4-(1H Indol-

yl ) pi per azi ﬁ-{?][ﬁ'l((fé'?’l’i%?? §TJ1DP’£H’S¢F’}"“I4)"5F Fﬁw%&wﬁewy&fml ~4-methyl-6-

cycl opr opy! pieplphhd@nk, 24 1 OMSABy7z) W &@H@WRZI) 418, ful¥5tyeoRT = 2.33, purity:
94% 15 2- (gh[gfév%ll-l-l ndol - 4- vyl )p| perazin-1 &
yl ] et hyl sul fanyl ) - 3-r net hanesul f onyl - 4- et hyl - 6- phenyl pyridi ne, 2f: LC/ M

(m'z) 507 (Mdorodl; {2‘[42(Iﬁlfindd? Wﬂl)%%emg %—Jé%t%’é{éf?%{fﬁeﬂ%kcgén% ) R azin-1

yl Jet hoxy} ni cotinonitril gr purlty

88% 20 25(BCMMS (miz) Fl&@dﬂiﬂ), P Yeparyrnédo.y| Jet hoxy) - 4- net hyl pyri di ne, 2h:
LOMS (mz) 337 (MIl+), RT = 1.66, purity: 100% 2-{2-[4-(1HIndol-

yl ) pi perazi n- 1-yl Jet hoxy) -6-nethylnicotinam de, 2i: LCM (mz) 380 25
(NI H+) , RT &Chlata-5-finera-232-[9GPH-ir@ol-Py)dipératin\Indiethyisdlfdny Biioetranitrile) 2n:

(o S SRR LTS ) L) 44
yljethoxy}-4-trifl uoronet hyI - cycl opropyl nicotinonitrile, LCl M5
bCT! DRoePRoF eI A6 - frzlo%ﬁy?ap%)rfamyg%ﬂ%@m%m% b o igﬁv?sk“’ 3402552
yl ] et hoxy) - Q4¥e}, Rares.6d frasiwk 76met hyl - 6-  phenyl pyridine, 21: LC M (nlz)
491 (M#), RT = 2.16, purity: 70%
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



6- Chl oro-2-{2-[4- (I Hindol 4 yl)piperazin-1

yl ] et hyl sul fanyl }-4-nmethyl nicotinonitrile, 2m 5
= 2.00, purity: 69% 6-Chloro-5 fluoro-2-(2- j4- (IH-|ndo TBEEA22i n- |
yl Jet hyl sul fanyl }nicotinonitrile, 2n: LCOM (mz) 417 (M+), RT =1.91,
purity: 85%0 @M0BsY 2-[4- (I H ndol-4 yl)piperazin-1 PCT/DK02/00436

yl ]ethyl sul fanyl } pyrimdine, 20: LOM (mz) 368 (M), RT =1.62, purity:
73% 5-Cyano-4-{2-[ 4- (1H-i ndol -4 vyl )pi p&r azi n- 1yl Jet hyl sul f anyl } pyri m di ne,
2p: LO M5 (5 65, rity: 90% 15 5-Cyano-4-{2

[4- (I H-i no@f‘Z %ﬁﬂ’ ‘E@Wﬂﬁ%ﬁﬁe@%%ﬂ% himan SsHftreeepton stablyt 2.

phenyl pyrl ek e%dnﬁ@ansfe&é&’ﬁ Lzﬂéem Maﬂr Y3 93%

5- Ethyl - %%%) Hi ndoI x | perazin- ylg%iglet:rh%ft)gg‘(lf’g%ﬂs? 2y6#’i m di ne,

2r: LC/ NS ( mpggd (WV‘CF-)T Wﬁsmwaﬁ@mfgqu@gameIﬁpatgnm{ozﬂ{mc(ﬂlﬂl ndol -

/1) Dl per azidieaioid bphiheh a0yt BTeh|gau! LGV
(mz) 408 (H_; F\ﬁH Et%’ ﬁurtl}?il JP%"%‘JC%PE har%aicdglxoégl tﬁ?g'g"rl‘ﬁmfll ng The
affinity %of lhéecéﬁﬁﬁdﬁ%%ofﬁe ﬂah@ogw@hwmnnmbataifeﬁr lmmptm‘y:m

det er mi ned AFkY QB Iadi radi oacti ve Ilgand
at 5-HT1A P@ggﬁrs dtggescrlﬂ%i%b%%éthe%;% 1%%’539"’ dm%ﬁi”fﬁ?ﬁ %%on of
3H 5- CT Bi fiineinding wa@ehﬂgbhnﬂé&emameﬂymﬂmamdmiqﬁdﬁlﬁaﬁenﬂﬁugbl tion

by drugs o he, 5- 29 Dec 03/ 002552
e o2 oG et SRS s 8 et Ol AR Kl P SSBA T & PR3 HbLPRn e

5- HTI A r ece&fountes Sombbunds bk 2be2esmd 20 Wetd taied @ sheivddaty varks 6f 1649A#an foFar gi n,
A et al. J. Biol. Chem 1989, 264, 14848) is determned in vitro. The
assay wald }B‘Mformad as a nodification of the nethod described by
Harrington, MA. et al. J. Pharmacol. Exp. Thep. 1994, 268, 1098. Human 5 5

HTI'A receptors (40 jig of cell honpbgenate) were incubated for 15 minutes at
37 Cin 507The compounds of the invention have also been tested for their effect on re-uptake of

LC/I\/B 413 (M), RT
554

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.




mM Tris buffer at pH 7.7 in the presence of 3H 5-CT. Non-specific binding
was determ ned by including 10 gMof netergoline. The reaction was
termnated by rapid filtration through Unifilter GFB fi Lo deserRe2098nt ec
Cell Harvester. Filters were counted in a Packard Top Counter. Conpounds
1d, 2b, 2ewanda@ssavere tested and showed | C50 val ues of BaEasKwleams 50 10
nM 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

ke, Loy b SR 7 R L TBRES R LLLY, O U
i s determ ristibitdds MidtHade antRPONRES EF¥ecV\&S-IES, frweﬁ@ﬁ e RGOS tHRYnwRdRYt t el ,
were. Lot oUF CHEOLAEHPEBN fr bR S K tonitn Ao O Merraposs i fone
ant agoni st iighibitibs ¥ depotcin ﬁggﬁl@&d Kifta goRITROHR Sy ﬁfs-ﬂ'bl‘; rbRYRR IMfafiRS been 25

estimated in vitro at .cl.o HTlI A receptors, stably expressed in

t ransf ect%dc%ﬁl_%"eé%Fheéﬂhlblﬁﬂmfsmﬁomwesum%tﬂm@ﬂﬂmpﬁnamﬂnagsﬁn%mcbtdact ivity
i s estimat egheliicURBRIEs! Mhh@@ep?é@hbﬁ,ﬁo)!ycﬁf)sé Qﬁnetf; mm%@%&@ﬁ&h@:gpm ze the

5-HT induced inhibition of forskolin indiced cAVP accumu The assay
was per f or ripgeilisgrdep ppmie é@pﬁdéhobﬁessamomlmﬁjdla@dm ¢tbed by Pauwels, P.J.

et al. Biochem Pharmacol. 1993, 45, 375. Conpounds la, 1d, 11, 2b and 2e
30 were tested and showed |1 C50 val ues of |less than 7000 nM Sone of the
conpounds dfs exhleinpdatwve, thmartaegopistd sotiviteef-H Eg remtptoorofthesiomppundgiof the ef f ect

Phar macol® HGH Bolfighlin SRt Eatthul Fralog RaR bt ilifugrc i Tost

conpounds aeretoditreupiakeadd isycherd:aeaxpeamgl tb ieproedithé effact of the sotbeia revp@hiounds t o
i nhibit 5- ﬁ%%vn' iﬁ%g@g > (?t.r one. 9 Decenber 2005 WO 03/002552
PCT/ DKO2/ 0 5% ﬁﬁ&ﬁ?‘?&g % ‘é%ent i nventi on possess. val uabl e

activity as serotonin re-uptake inhi bltors and have antagoni sti c ef fect at
5- HT1A receptors. The c s of the inven are therefor I’ISI der ed
csetul 1 or oGP hiran Sisdherds caratreide b PRI e & fHe

15 onset of action medicaments for the treatment of depression. The compounds may also be

useful for the freaiment of depressions which are non-responsive fo 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



i nhibition of serotonin re-uptake and antagoni stic activi fy at 5-HTI A
receptors. Diseases 5 responsive to the inhibition of serqgtonin re-uptake
are wel |l -known in the art and include affective di sorderS PesgmRerZi0s

depression, psychosis, anxiety disorders including general anxiety
di sorder, mans@ozssxsor der, obsessive conpul sive di sorder,PErEK2A&t3€xpl ai ned
above, the antagonistic activity at 5-HTIA receptors of the conpounds of

the 10 invention will counteract the nédgative feed back mechani sminduced
by the inhibition_o erqgf.on.n reuptake and i s thereby expected to inprove
the effect B’f”’tf"?@d%‘g‘f‘%‘ﬁfiﬁfﬁ% B‘tcg RdacKergie gial- i JaLbaronMpl fharmeSeg.onpounds
of the invemdqopss, Thesconpounds as clainmed herein are therefore considered
to be particularly useful as fast 15 onset of action nedicanments for the

treatment of depression. The conpounds may al so be useful for the treatnent
of depressi gfife Y& B RnRUTHELITRARG Nefe %.@o ﬁ%ﬁ]rtgs | hr tgéﬁf‘fnl le?fect%ﬁ%l—.s' Sone
of the conpounds of the invention have also been foun 0 have affinity to
dopani ne 32HTpFeesntorn thaasegytdgeosibethbyt $faclies C.ohilnGut VioPfasmenps 199681 Hippi on of

the bi nding, E&E& ol ' JLeceptors 25. By this
met hod, the ngfn I .%%2“8%9&5%39@?6%%5@&%g‘ﬁ?‘%’ﬁ'}‘ﬁﬁa’o T3 | YITEETe %D. 06 nM
to menbr andslityiof theteshcammonadt td oybibii A eODMTrindepd HEY syndromssed in

CHO-cells is determined in vitro. Method nodified from NEN Li fe Science
Products, Inc., technical data certificate PC2533-10196. 30 Inhibition of

=.
-

"t he bi ndi ngAcdorqifigly,-aSithiepempmends of the inventiof shew effinlites infYic ddttbedrdsipthey t he

numan. ol QRcH GOPARTAG-EaC R SR RPEIG: 4 hPale Bfortes ik s dhptessn, agiBRThed 29

Decenber  204bieWliS34Q DR Rclifeder, HKE24 00D APukS e disordets Sddial plibhogdegdidl | ed
fromR G cKenzi e, et

| .. {. J Pharm M. Pharm Sec. 1994, 266, 79-85.
Sorme of the™®Y %&H@Ee‘ﬁ‘?aloglﬁag%ﬁﬂ%ﬁtg?%sﬁ%@%%so been tested for their in
vivo effect on 5 5 HTIA receptors in the assay descri bed by Sanchez, C et
al. Eur. J Pharmacol. 1996, 315, pp 245. In this test, antagonistic
effects of test conmpounds are determ ned by neasuring the



ability of the test conmpounds to inhibit 5 MeO DMI i nduced 5-HT syndrone. '
Accordingly, as the conmpounds of the invention show affinjties in-
described tests, they 10 are considered useful in the t Q%H\beb#&%
affective disorders, such as depression, generalised anxi ety disorder,

pani c di sorder, obsessive conpul sive disorders, social phobia and eating

di sorders, and neurol ogi cal disorders such as psychosis. 29 Decenber 2005
WO 03F002552 20 Clains:. 1. A conmpound represented by the general fornula I
PCT/ DKO2f 00436 S 5 1 wherein A represents 0O or S; nis
2,3,4,5,6,7,8,90r10; 10 mis 2 or 3; Wrepresents N, Cor CFA, Q
represents Nwo@#aessC and the dotted |ine represents aer®Rbinesgal 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 #nd Rind |y represent hydrogen,

hal ogen, W =@mnjgi;tro, Cl.6-alkyl, {-c-a*Dxy, Cl a~kul fmA C2.6

al kyl sui fonyl, hydroxy, hydroxy-Cl4-alkyl, Gf 20 al koxycarbonyl, acyl, C
-cycl oal kyl , los #tSPmpoyi pprrsentd byiths generlifgchnlef onet hyl,  trifl uor ozncf haacy,
Wt"' Werein R and R16 i ndepeai deafy represent hydrogen; Cl.6. alkyl, C
-cyel oal kyi or Phenyl; or Rls and Ris together wif fbe nitrogen to which
they are attached foama 5- or 6-nenbered ring optionally containing one
farther heteroatom 25 R7 and R7' independently represent hydrogen or
Cl.6-al kyl ormay to hgf forma bridge p ¢

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,
Ci-g-alkoxy, Cy.s-alkylsulfanyl, Cy.¢ alkylsulfony}, bydroxy, hydroxy-Crs-2lkyl, Cy.s-
20a#mwwﬂwmmwwlGnﬁw%ﬂbmCarqmbﬂ§¢0é4&ﬁuﬂmwmmdm&
trifluoromethoxy, NRVR'® wherein R* and R'® independently represent hydrogen, Cy.e-
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;




Consi sting of two or three nethylene groups; 29 Decenber 2005 WO 03/ 002552
PCT/ DKO2/ 00436 21 R8, R9, Rl and Rl1' are each independent gy sel ct%&?from

hydr ogen, hal ogen, nitro, cyano, trifluoromethyl, tri J%

ad _6-al kyl, C2.6-al kenyl, C2.6-al kynyl, C3_$-cycl oal kyl , :

g- cycl oal kwo @woBsal kyl , phenyl, thiophenyl, Cl1-6-al koxyl,’CT[DK02100436

Cl. 6-al kyl sul fanyl, C1.6- al kyl sul fonyl, hydroxy, fornyl, acyl, acylam no,
ani nocar bonyl, Cl-6-al koxycar bonyl am no,2!5 am nocar bonyl am no,
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C3_8-cycl Oahkﬂ/dor@ﬁeﬂﬁ}hﬂﬂﬂhoroﬁ@thﬁl}?’ (ﬁ@dlk?lég. L-2aaiyD T, MKyhyll 08;-icidafge T, 0
which they are tached forma or nbered ri n Fﬁigtl onal Iy ¢ontaining

one further 8¢ tcbma]kﬂ) phenyl, éh%mﬂr@rsﬂam Gu-pHkY tfcal iy
acceptabl e a&yﬁu@&ﬂ thyaiaxgi %Ihlytl heys &f\(lam& aﬁﬁm%caeﬂdﬁgpwﬂaﬂ&x}c%wmn&b) of

claim1, wherein he corrpound (1) Taccordi ng

to any of 3c P@m@gar‘goqy@ngno %@ﬁﬂﬂhmmocmoméﬁﬁﬁgém@(Wé-aﬂiyi)ﬂ@@loconpound of
formul a (1) ca66RJAiAG NRPRMiy ﬁ%ﬁ%i{mzﬁﬁRy 1]1? ependeltily E;fe@e %Ln%% A€ Poth
0 0 &n

hydrogen. 20 5. The conmpound rmila ( accordi Ims 1 to
4, wherein Restcloaliolpophenyl; 6 R aed RS t]nUWtblflﬂlbmtmgblatO(Wl)lcl‘athc)Oﬂdl ng to any

The' conpound St SRS of bl sid oy kel SRGIERhaMEELARCT Tocs,

R9, Ro and R1l mdependently represent hydrogen, hal ogen, C1l.6-alkyl,

I d
Fﬁdgpg%geﬁﬂtggﬁrag%%lsg%: W@% fic Xaccgﬁé@fz am%l\fﬁﬂﬁuel nyi@lf)eg?ﬂyl Rtl)?1 phenyl ;

or R13 and RY4 toget her with the nitrogen forma piperidine or 30
pyrrolidine . | of _f accord gto claim?7, wherein
R8, R9, RI10 and °°H1Pﬁﬁ‘éd§‘§£ @&Jé‘hﬁ’@gle\)’{]ﬂerﬁﬁf’ﬁ@ ¥l opropyl ,

trifluoronmethyl, cyan, chloro, brono,

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,



29 Decenber 2005 WD 03/002552 PCT/ DKO2/ 00436 22 pi peridinyl, phenyl. 9. The
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-[4-(1H. l{ztftptuﬂmbw VBFpaRsiR-1 Jynﬁdp@fsmﬁﬁ} A6 AP OHnbAAE 11,20
2-{2-[4-(1H-Indol-4-yDpiperazin-1-yl]ethylsulfanyl }-6-methylnicotinamide, 2a,
2-{2-[4-(1H-Indol-4-yD)piperazin-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,

2-
2-
2-
2-
2
2
2-
2-
2

{
t
{2-
{



4- (1H 1 ndol - 4-yl ) pi perazin. -1-y1] et hoxy} - 6- net hyl ni coti nam de, 2i, 30
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2-{2-[4- (1H I ndol - 4

yl ) pi per azi n- 1- yl | et hoxy} - 4- met hyl - 6- (pi peri di n- 1-yI ) ni cGOIFREEMPEr 75 o) |
2-{2-[4-(1 n -4-yl ) pi perazin-1-yl]ethoxy}-4-tritluoraonethyl-6-

cycl opr opyl ioog{a?zﬁgnitri le, 2k, 29 Decenber 2005 WO 03/ 0FSFHK02/00436 .

PCT/ DKO2/ 00436 23 2-{2-[4-(1H Jndot -4-y£ pi perazl n-1yl]ethoxy}-3
nedmen f onyl - 4- met hyl - 6- phenyl pyri di ne;” 21,

noni (121 6. G DA B R s o !
1-y1] et hyl subeBApYdiedki nonitrile, 2n, 5 o
4 6- DI et yl ¢ 242 (4-{HRABL+ Sn¥iddif 3 Rfeln sty S IS G ARMARY bloT ol ne

., 20,
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i di ne, 2s oré-gg%ﬁf?f%@é@%g@iﬁ@éﬁ?ﬂ' 'yﬁ%{:ﬁ#is'{lﬁﬂgliﬁfméhﬂ@l}&“ ir macgulto iycal
i ti rmidige, | t d of F la | 15 a di t

claims 1-9, w’{rﬁ%@m’m ieisllggnicﬁimﬁoﬁ{‘e aci d_addi £jon. salt thereof o

prodr ug thersg%tpl‘a’]l'%2 “ﬁgﬁﬁ'ﬂ@u‘?y P?%EW@E@W@??&%BBW%: #n conbi nati on

with one or 2n{2f-(1HHAdGTRCHY et V-yAAERA ﬁmﬂlﬁéﬁﬁﬁtﬁ?fpﬂhg&f@é@ 11. The

use of a conpound according to any of the clains to 9, "or
pharmaceutically 20 acceptable acid addition salt thereof for the

preparationopﬁ%)mﬁmggeptmlgsgmﬁm%@at ment of a disorder or disease

responsive to the conbined effect of 1 nhibition of serotonin uptake and
antagoni smof 5-HTI A receptors. 12. The use of a conpound according to any
of the claifdf | Acrhgmageutgakrompesidetompsking at 126t ewoeppatmdofFormuladdi t i on

I h : ' . ' £ h f
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and dopani n 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



D4 receptors. 13. The use according to any of the clainms 11 to 12, wherein
the di seases and disorders 30 are generalised anxi ety d ill;der Iip%ﬂljl

di sorder, obsessive conpul sive di sorder, depression, e°8W88 Seat | ng
dlsorders ol ogi cal disorders such as psychosis. ound
accordi ng tgagflgﬁ%s 1 - 9 or a pharmaceutically accept abIPé%aDéﬁA%f&og dition,
salt thereof for use .in a nethod for tjre treatnent of a disorder or

di sease of living anlnal body, including a human, which is responsive to
the effect of5{HThi hickp t«ﬁt@c@ﬁ m{gttals@haarjﬂn@runﬁggryoajmmgﬁ,@eézenber
2005 WO 033?00255%? aﬁ %0436 24 HTI A receptors conprising

admi ni steri gl ﬁmﬁﬁf‘lﬁﬂ’r‘ﬂ Bf)‘%:l%i’mHOH'é‘i ¥epidipedo claimpelnto Spra

t her apeuti cphalxma&i;ﬁgmgrlau &m@g{dag&ﬁ@ngagr{p@wd according to clains 1 to 9
or a pharnmaceuti caIIy acceptabl e acid addition salt ther eof 15 .

d di h t
Saan ¢ 1 on 125 AR arborlD' Baime - o7 o BACHEBREseeerich %%F@aﬁﬁ'?%ﬁaﬁt*@fegﬁf’fﬁﬂw
or di sease &2 'P?t(}?dr{gft%ﬁfﬁ?ﬁ?e%@d’;ﬂmfdﬁb?fﬁ&??ﬁ? ohlivingreaimal WVd‘I‘P“ids‘gr esponsi ve to
the effect éhurswhmhawmswe@etb@ efifest cﬁﬁwﬂﬂ‘[mﬂ@u@@pﬁom@m@mm@ to such a

l'iving ani ”?timiﬁ&%)‘in% anmount

of a conpound accordi ng to Q@EWX %cﬂl&g%gﬂ%ﬂ&dﬁégﬁe&u%’ caﬁal 5%%?8& abl e

aci d addi t fmmepnt of @ canfpenediccoslingAo cloimuoiied ca(aqnhamhangiticaylbcicaepmﬂd.a@d or a

phar rraceuti?d%k ag ?bl e acid addition salt thereof for use in a nethod
accor |ng

of treatnen oclaim1l4 to 15 where the disorder or disease is

an affective disor g:'u g %enera anxi ety di sorder, panic
€°°° ingdp gaips t

obsessi v&+ cOMPIPY T 8 SEprERceulically %ﬂcelﬁ?mﬁb?%d %ﬁqﬂorb%ﬁ?t?lwbeol; for use
di sorders, &2 Bethed o Ypaprtarcaringde daim e 16 where s gisprder of disaase 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





