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particularly useful for the treatment of depression.

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

10 receptors and are considered to be useful for the ireatment of psychosis.
Background Art

Clinical and pharmacological studies have shown that 5-HT, , agonists and partial agonists
15 are useful in the treatment of a range of affective disorders such as generalised anxiety

disorder, panic disorder, obsessive compulsive disorder, depression and aggression.
1t has also been reported that 5-HT; 4 ligands may be useful in the treatment of ischaemia.

20 Anoverview 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 usefil 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



R 0 (57) Abstract: A heteroaryl derivative having the formula (1). The
conpounds of the invention are considered useful for th29Noeembendddb of
af fective disorders such as general anxiety disorder, panic disorder,
obsessi ve conpul sive di sorder, depression, social phobia and eating

di sorders, and neurol ogi cal disorders such as psychosis. 29 Novenber 2005
WO 03/ 002 5apusfdh2s460K02100435 Novel heteroaryl derivat pyfpko2iodded r preparation
and use The present invention relates to novel heteroaryl derivatives
potently binding to the 5-11TIA receptor, pharmaceutical conpositions
cont ai ni ng, these cQ unds .and the use thereof for 5. the treatnment of
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t he i nventdoere rapideonsdt sDth@aiettittaciamr ot oni n reupt ake i nhibition activity and
are thus considered particularly useful for the treatnent of depression.
Furt hernore, many conpounds of the invention have al so effect at dopam ne

D3 and D4 Ddb@mine ©p pogitars beléhgad e DOAS bf@hatiné D e re@pbishwhicatls t he treat ment

of psychosi s... Background.Ar inical an har macol ogjcal ,studi es have
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preclinical and clinical data are presented by Schechter et al., Serotonin
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wel | - known anti depressant drugs .and useful, for the treat n&l of panic
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In these studies it was found

Dopamine Dj; receptors also belong to the family of dopamine D, like receptors. Dj
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 to be of potential use in the therapy of psychiatric and neurological disorders and

25  thus being highly desired. Furthermore, antagonists af 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.

Bart J van Steen et al. J. Med. Chem. 1994, 37(17), 2761-73 describes certain related
30 benzofuran and benzodioxan derivatives having affinity for the 5-HT;4 receptor and

therefore being useful in the treatment of depression and anxiety.



29 Novenber 2005 WO 03/ 002556 PCTI DKO2/ 00435 2 that conbined 5-HTI A
recept or antagoni sts and serotonin reuptake inhibitors ZBdlodempberRidE a
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receptor |ig§ﬂg§m@5ﬁwpﬁh@ﬂhﬁal drugs for the treatnent of psychosis and
positive, synptons of schizophrenia and conpounds with conbined effects at
dopam ne D4, and serotonergic receptors may have the further benefit of
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wherein
X represents O, NR'®, S or CRR®.
15 Yis-CRR'-, -CRR™-CR’R’., -CR*~CR"- or CO-CR’R’; or
X and Y together form a group -CR*=CR>- or -CR*=CR’>-CR°R"-;
Z represents O or S;

nis2,3,4,5,6,7,8,90r10;
20 mis2or3:
AisQorS; ;-
WisN, CorCH;
QisN, CorCH;
wherein the dotted line means an optional bond;

R-R® are cach independently selected from hydrogen, halogen, nitro, cyano,

* triflooromethyl, triffuoromethoxy, C1.s-alkyl, Cp.g-alkenyl, C; s-alkynyl, Css-cycloalkyl, Cs.
s-cycloalkyl-Cy.¢-alkyl, aryl-Cy.¢-alkyl, Cy.s-alkoxy, Ci.¢-alkylthio, hydroxy, formyl, acyl,
amino, Cy.s-alkylamino, di(Cy¢-alkyl)amino, acylamino, Cy.¢-alkoxycarbonylamino,




3 Sunmary of the Invention It has now been found that conmpounds of a
certain class of heteroaryl derivatives bind to the 5-20Naversipm@00656 W th
high affinities. Additionally, the conpounds al so show serotonin reuptake
inhibition activity. Furthernore, it has been found that many of the
conpounds have effect at dopam ne D3 and/or D4 receptors. Accordingly, a
first aspecWO8P R present invention rel ates to novel PIRKSTMWHES of the
general Formula I: Gk RI0O R11 WI N (CH2)n A (CH2)m 10 wherein X
represents 0, NRi6, S or CRARS R 15 Y4is -Ct6R7- CR6R7-CR8R9 , - CR6=CR7-

or COCR6RTammbcaiboﬁy‘lﬁinﬁ( mgal&gﬁmm @4 - or -CR44CR5 CR6R7-;
Zrepresentsjl@;or 34567890r (§ 20 mis 2 or 3: AisOQorS;
Wis N Co Oﬁfrg%‘ dwherein the dotted Iine means an opti onal

bond; 25 R1- R9 are each- |ndependently sel ected from hydrogen, hal ogen,

nitro, cyan,.tr ro trlfl uor onet hoxy, Cl.6-al kyj, C24-al kenyl,

C2 -al kyny|nR 1"5‘9@9‘65%&"’ SergapHtuomeiyh Gy fkylagt - O - 6- al kyl ,
Cl. 6- al koxyalkesyt, ez@akwm UMGIBM@L%&&y&@iW-bMﬁEﬂJaW @gmm

Cl. 6- al kyl amﬂ; (G -6-al kyl)am no, “acyi am no, 6- al koxycar]bonyl am no,
29 Novenber® 6‘? V\D 03/ 002556 PCT/ DKO2100435
R and R" are each independently selected from hydrogen and Cy.¢-alkyl or may together

form a bridge consisting of two or three methylene groups; and

10 RZ R“, R* and R" are each independently selected from hydrogen, halogen, nitro, cyano,
trifluoromethyl, trifluoromethoxy, Cl.s-'alkyl, Cog-alkenyl, Gy g-alkynyl, Cs g-cycloatkyl, C;.
g-cycloalkyl-Cy ¢-alkyl, aryl, heteroaryl, Ci-alkoxy, Cy.s-alkylthio, Cy.¢-alkylsulphonyl,

' hydroxy, formyl, acyl, amino, acylamino, aminocarbonyl, Ci¢-alkoxycarbonylamine,
aminocarbonylamino, Cj.s-alkylaminocarbonylamino, di(Cy.¢-alkyl)aminocarbonylamino,

15 SO;NR™R* and NR?R? wherein R? and R? independently represent hydrogen, Cj¢-
alkyl, Csg-cycloalkyl or phenyl; or R? and R*! together with the nitrogen to which they are
attached form a 5- or 6-membered ring optionally containing one ﬁlrther heteroator, which
ring may optionally be substituted by C;.¢-alkyl or acyl;

20 any of its enantiomers or any mixture thereof, or an acid addition salt thereof.

Disclosed herein, there may be provided a pharmaceutical composition comprising a
compound of

formula (I} or 2 pharmaceutically acceptable salt thereof and at least one pharmaceutically
acceptable carrier or diluent,

e A second aspect of the invention provides a pharmaceutical composition comprising at least
one compound of Formula | as defined above, or a pharmaceutically acceptable acid addition
salt thereof or prodrug thereof in a therapeutically effective amount and in comblnatlon with
one or more pharmaceutlcally acceptable carriers or diluents.

Disclosed herein, the invention relates to the use of a compound of formula n c;r a .
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the freatment of a disorder or disease responsive to the inhibition of serotonin uptake and
antagonism of 5-HTy, receptors.
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5 HT1A receptors. 5 29 Novenber 2005
. thereof.

-

Disclosed herein, there may be provided a method for the treatment of a '
.disor;ier or disease of living animal body, including a human, which is responsive to the
effect of 5-HT, and D, receptors comprising administering to such a living animal body,
including a human, a therapeutically effective amount of a compound of formula () ora
pharmaceutically acceptable acid addition salt thereof.

Due to their combined antagonism of 5-HTj4 receptors and serotonin reuptake inhibiting
effect, the compounds of the invention are considered particularly useful as fast onset of
action medicaments for the treatment of depression. The compounds may also be useful for
the treatment of depression in paiients who are resistant fo treamgen_t with currently available _

antidepressants.

| The compounds of the invention have high affinity for the 5-HT;a and D4 receptors.
Accordingly, the compounds of the invention are considered useful for the treatment of
affective disorders such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phobia and eafing disorders; other psychiatric disorders such as
psychosis and neurofogical disorders. '



A third aspect of the invention relates to the use of a conpound of fornula
(f) or a pharmaceutically acceptable acid addition salt ther §d[f5(3r 2505‘-9
preparation of a nmedi cament for the 34 eatnment of a disorder or disease
responsive to the conbined effect of 5-HTIA receptors and dopanine D4

recept or §y, aAth Q86dck! tRSING ng rdifesi Nvention provides the use of a conpound
as defined agove or ceutl cally acceptable acid addition salt

t hereof for th@ﬁ?F@ﬁHP%gT’ ingfl 2BOYR: Bir weain Atmefhod fortlivarantueat ofrdisonks @

di sor derdlﬁse@fﬁﬁag@lﬁgwﬂcmgmgo t he conbined effect of inhibition of
serotonlﬁ gq’ and anta oni snmrof 5-HTIA receptors. In particular, the
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di sorders such as psych05| S an neuro ogi cal disorders. Disclosed herein,

-there may be provided a nmethod for the treatnment of a disorder or disease
of 1i vi nlg asiftraspest e inventibugiovigea human, which is responsive to the

inhi bition of serotonin uptake and antagoni sm of 5-ATrA receptors
conprising adficamgpend angdelived aledvea Tpr wsf ing methedbfor thsdpatmeptcaf@adlisprgera hunan,
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of a cdmgenstt ieteofornula (1) or a phar maceutically acceptable acid
addition salt thereof. Due to their conbi ned antagoni sm of 5-HT1A receptors

and serh(?ta @{"g‘é‘{ g_ﬁ% E*teﬁ"a\??%gﬁtg}é‘p effect, the conpounds of the invention

are consi dere Sas fast onset of action medicanments for
the treat nentacémﬂ@wm@deﬁned dore CRATRUAE Mty oftrcandneacwséingko. f or  the

tr‘geat of depression in éJé a‘ oare resistant. .to treaten with
curre g: "%F’%pecésn‘t’h‘?ﬁ‘éﬁ]e SOLORT O SRR dBrpounds. of the_invention have
"high &% glyjdissrder penis disprier, oYsewiye OWRAISVe { he conpounds
-of t h%ﬂ%ﬁ%ﬂ&l&ﬁi&ﬁh@ﬁé&é&ﬁ&ﬁcﬂ tfnfhrneh@ﬁgicﬁﬁﬁéo%f‘&ucﬁ)ﬁs

psychosis.



affective disorders such as general anxiety disorder, panic disorder,
obsessi ve conpul sive disorder, depression, social phobpaNavehieataong

di sorders; other psychiatric disorders such as psychosis and neurol ogi cal
di sorders. 5a 2-9 DEC 2005 In a fifth aspect, the invention provides a
conpound as defined above, for use in a method for the treatnment of a

di sor der o&mog&%ggse of l'iving ani mal body, includinqwﬁm&%mﬁmﬁ which is
responsive to the effect of inhibition of serotonin ‘uptake and antagoni sm

of 5 IT1A receptors conprising admnigtering to such a living ani mal body,

I ncl udi ng hupan, a therapeutically effective ambunt of a conpound as

defi ned abd\¢tdilef Deseripfion of theduyenion | y” accept abl e acid addition salt thereof
In a sixth aspect, the invention provides a conpound as defined 'above for
use in a nethod for the treatnent of a disorder or disease.of living

ani mal bod ¥ Prefeed smbadimentsof faginvepfigne AisSQ responsive to the effect of S HTTA

and D4 1 ecg{yirefeed cbBimstd S thAdFfins ¥ & IokgchiR o 4adicad- | | vi ng ani mal body,
i ncl udi ng h&g%%, a therapeutically effective anobunt of a conpound as

def i ned®ab spbedimsrieokthiatoptione¥ s o acid addition salt thereof in

a seventh aSReeied cBSdimEo theXaveRfidywdes, a conpound as defined above for
use in a ng{hod of treatnent according to. the fifth and sixth aspects

where the RRYPEengpdimetseidee invention. Big%ct i ve di sorder such as gener al

anxi ety di gof filffier eliRintentlbi IR iHRAEonOPROSPér4e conpul sive di sorder,

depression, social phobia and eating disorders, or a neurol ogical disorder
such as psifaeesrefeed aghpdinsetof thyduyentionggs 802556 6 Detai | ed Description of
t he I nygnti on PCT/ DK02100435 I n preferred enbodi nents of the invention, Z
is O.
In preferred embodiments of the invention, R', R? and R? independently represent hydrogen,

halogen or CN.

In a further embodiment of the invention, R'Z, R*, R™* R!® and R are independently
15 selected from a group consisting of hydrogen, heteroaryl, trifluoromethyl, cyano, C; ¢-alkyl,
halogen, NRR*! SO,NR¥R!, aryl, Cy.¢-alkylsulfonyl and carbonylamino.

In a preferred embodiment of the invention, R'?, R, R, R!® and R' are independently
selected from hydrogen, thiophen, trifluoromethyl, cyano, methyl, ethyl, cyclopropyl,
20  chloro, bromo, fluoro, piperazine, 1-piperazine-4-methyl, 1-piperidine, 1-piperidinyl-
| sulfonyl, methanesulfonyl, methylsulfid, phenyl and carbonylamino.

Specific compounds of the invention are compounds selected from:
2-{2-[4-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-6-

25  methylnicotinonitrile,1a _

- 2-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl} -6-methyl-4-

trifluoromethyluicotinonitrile, 1b
2-{2-[4-(8-Cyano-2,3-dihydrobenzo[ 1,4]dioxin-5-yDpiperazin-1-yl]ethylsulfanyl}-6-
methyl-4-trifluoromethylnicotinonitrile, 1¢

30 2-{2-[4-(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)piperazin-1-y1]ethylsulfanyl}-6-(thiophen-2-yl)-

 4-trifluoromethylnicotinonitrile, 1d

{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-y)piperazin-1-yl]ethylsulfanyl} -6-
methylnicotinonitrile,le



In préferred enbodi nents of the invention, Y is -CH2CH2- or -CH2CO-. 5 In
preferred enbodi nents of the invention, X is O or NH |29 Noedmibdredos

enbodi ments of the invention, Wis N. In preferred enbodi nents of the
invention, mis-2. In a further enbodiment of the invention, nis 2, 3 or
4. In a nore preferred enbodi mrent of the invention, nis 2. 10 In

preferredygBeigents of the invention, R, R2 and Rgcdwﬂg{ﬁ,gﬁggjently

represent hydrogen, halogen or CN. In a further enbodi nent of the
invention, R 2, R13, Rl4, R15 and R16; are independently 15 selected froma
gr oup con5|st| 8 of hydrogen heteroaryl trifluoronethyl, cyano,

Cl - 6- al kyl3-{ZHP-3dbydrokrazoligt idiorgp® Nwlﬂmoxy}@-m@hﬁmmnsﬁffonw and
car bony! ani-oRlero!30(23448, S-bidydrSiin RN 8 t , R13, R14,
R15 and R16 are ::l{ngeipwén e?ﬂ 4]eloita%cgi YI)BIBGWI "’ﬂ&%}ﬁﬁ%&;

trif | uor onfBHe;>-Esl4 WIPB?PZOUe‘ﬂﬁlymﬁcs@/)ewmwneﬂlw}mdmth br on,
fluoro, piperasisne. [41(2 M%%h@@rﬂmeﬁm%p%e&mw&hﬁ?}p d19+ peridinyl -

sul fonyl, nethanesul f onyI sul fid,” "‘phenyl and carbonylam no. Specific
corpoutiis DEIPRa. Prihee Ao dios e e dm

2-{2-[ 4- (23,;1]3ﬂ,g}ﬁyﬁfd9{ge1nzo[l 41d| OXI n-5 yI ) pi perazin 1-y1)ethyl sul fanyl}-6-
25 met hyl njcotinonitri I] 4- (2, 3-Di hydrobenzo[ |, 4] di oxi n-5

yl ) pi per aZiome- 3yﬁ21[é1@‘rw @9121‘3&4% Wﬂ@ﬁﬂﬂﬂxﬂu -yl)piperazin-1-
trlfluororm'@dﬁywsgﬁlanpmtrlle b~

2-{2-[4-(8-Cy hydr obenzo[ | , ldloxm -yl ) pi perazin-1-yl]ethylsulfa
nyl } - 6- rre*f‘Pl}l?mé {@r[ﬁﬁ Eb@%%%ﬂ%wzb%ﬁ higiexinrSrylpippiazing-

2- {21 d (Buanblypyiaplenzol 1 4] di o)in

5-yl) pi perazin-[ -yl ]eth | sul fan 4% 6- (thzophen yl).-

4-1 01 T1 Uor'oRetyEHred T Hlbrrabezpld, A ieginS-yDptberesin | Ylethony) 2-

{2-]4-(8- @Wdﬁe diphydr obenzo[ | , 4] di oxi n-5 yI ) pi perazin-1
y1] et hyl sn| f anyl - rnet hyI ni cotl nonitrile, e 29 Novenmber 2005 WO

03/ 002556 ‘PTAEKEFI9FL38hyArobgnzof 4 owr;z%l)mmbﬂh&w&ﬁwq}ér oxi n-5
yl) pi per azpiperikinyl-JehiRaypyridnd®t hyl pyridine, if

15 4-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-3-(piperidin-1-
ylsulfonyDpyridine, lo
2-{4-{4-(2,3-Dihydrobenzo[1,4]dioxin-5-y])piperazin-1 -yl]butylsu]fanyl} -5-
trifluoromethylpyridine, 1p
2-{4-[4-(8-Cyano-2,3-dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yljbutylsulfanyl}-5-
20  trifluoromethylpyridine, 1q
| 2-{4-[4-(8-Cyano-2,3-dibydrobenzo[1,4]dioxin-5-y)piperazin-1-yl]butylsulfanyl} -5-
trifluoromethylpyridine, 1r
2-{3-[4~(2,3-Dihydrobenzo{1,4]dioxin-5-yl)piperazin-1-yljpropylsul fany1}-5-
trifluoromethylpyridine, 1s
25 2-{3-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yllpropylsulfanyl}-4,6-dimethyl-
nicotinonitrile, 1t
2-{3-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-ylJoutylsulfanyl } -4,6-dimethyl-
nicotinonifrile, Ju
2-{3-{4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyl}-5-
30 trifluoromethylpyridine, 1v
2-{3-[4-(8-Cyano-2,3-dihydrobenzo[ 1 ,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyi}-4,6-
- dimethylnicotinonitrile, 1x
2-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl }nicotinonitrile, 2a



2- Chl oro-3-{2-[4- (2, 3-di hydrobenzo[ 1, 4] di oxi n-5-y1) pi perazin-1

yl ] et hoxy}pyridine,lg 29 November 2005

2- Brono- 3-{2-[4- (2, 3-di hydrobenzo[ 1, 4] di oxi n-5-yl ) pi perazin-1

yl ] et hoxy}pyridine,Ih 3-Chloro-5-{2-[4-(2, 3- dlhydrobenzo[ 1,4] dioxin-5
-yI)plperaZ|n- | -y1] et hoxy}pyridine, Ii 5

2- Chl or o- 34 gobAs( 8- cyano 2, 3-di hydr obenzo[ 1, 4] di oxi razin 1-
| ] et hoxy} pyrl dﬁ]‘s6 2- Brono- 3-{2-[ 4- (8- Cyano- 2, 3- g(ljﬁy%&ﬁ%gﬁzo[l 4] di oxi n

yl) pi pera2| n I - yI ] et hoxy} pyrl di ne,d k
Chl or o- 5- ano- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5-yl ) pi perazin |- 10
t hoxy}td 540(51%3110 43~ @hydg@ﬂ[m[lg iy frolip@azing] “Wjetirblieni} -

di oxi nnénaﬁkslﬂbﬂgl-@-mﬁlwsﬂheﬁh yriddopy} -2- methyl pyridine, I'm
4- (8%%%0 3-di hydr obenzo] 1, 4] di oxi n-5- ]?/Eﬁpl perazin-1

l]e
b

et yl sul 3&nlpr ano(zpﬁ eherzoliL.A)diexin-5-whmiperarin- 1-yill sty autfany § 4-
2-

er

|

[ 4- ( 2naty )}1]51@1?‘{ g{lébuﬂgng{hgxgcn 5-yl ) pi perazin-1-yl]ethyl sul fanyl }-3-(
|d|n 1- yridine, 10 2-{4-[4-(2,3-Di hydrobenzo[ 1, 4] di oxin
PN A% R B SRR AR o S S i A At A

[ 4- (8 CM aRPidhtigamdid) y@r obenzo |
perazin-1-yl]butylsul fanyl} -5- 20

di 5
i 3‘ I Lg)r(i)nr?ef% é@wverzrﬁedlhxdaobznz%w%m -Bylnieamsinl-3 - di hydr obenzol

,r4] di oxi rmﬁmglgmﬁiaaﬁﬁe%ﬁdhﬂﬁeyje] butyl sul fanyl} -5- trifluoronethyl pyridine,
r 2- {3-[4 ydr obenzo
4] di oxi rft @?P? B)'I{%é‘l'éﬁ @@%PP@BHM‘P’@W“VWW Viatioryympidineehy| pyri di ne,

is 25 2 { % i an?k?dl‘l li’efm{nls et }meﬁl&y@ﬂ?ﬁf gbtmalmde,

1- yI]propyI Jimethyl="nicotinonitrile
{3-[4-(2, gD hydrobenzo[l 4]d|0X|n 5- yl)plpera2|n | -yl ] butyl sul fanyl }-4, 6-d

5731 ) B per S L e R el me, v
2-{3-[ 4- (8’)3}%1“?2/1% ®i hydr obenzo[ 1, 4] di oxi n- 5-yl ) pi perazin
1-yl]pr 0D}QL@L[h-f(@,_ﬁlbﬁﬂydﬁbérzo[‘i'j4]?]§5§‘ch@4ﬂ}ﬂiﬁé%ﬁ1ﬂ%ﬁ‘jefh5ﬂ)-Qamétﬁ&l—é—(4-

15 methylpiperazin-1-yl)nicotinonitrile, 2i
6-Cyclopropyl-2-{2-[4-(2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yljethoxy)-4-
trifluoromethylnicotinonitrile, 2j
2-{2-{4~(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yi]ethoxy}-3-methanesulfonyl-4-
methyl-6-phenylpyridine, 2k

20 2-{3-{4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-ylJethylsulfanyl} -4,6-dimethyl-3-
phenylsulfonylpyridine, 21
2-{2-[4-(8-Cyano-2,3-dihydrobenzo[ 1,4]dioxin-5-y1)piperazin-1-yl]ethylsulfanyl} pyridine,
2m
2-{3-{4-(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-

25  dimethylnicotinonitrile, 2n ‘
6-Chloro-2-{3-[4-(2,3-dihydrobenzo[1,4]dioxin-5-y)piperazin-1-yl]ethylsulfanyl}-4-
methylnicotinonitrile, 20
5-Chloro-2-{3-[4-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-
yljethylsulfanyl}nicotinonitrile, 2p

30 6-Chloro-2-{3-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-
ylethylsuifanyl}nicotinonitrile, 2q
6-Chloro-2-{3-[4-(2,3-dihydrobenzo[ 1,4]dioxin-5-yI)piperazin-1-yl]ethylsul fanyi}-5-

fluoronicotinonitrile, 2r

y
5-
3-
yl]
1,4
4-{
yl']
4- (
pi p
5-y
{4-
1,4
t
1
I
1,




[4 (2, 3-Di hydrobenzo[ |, 4] di oxi n-5-yl ) pi perazin-1
thyVVanyI}nlcotlnorAtrlle 2a 29 Novenber 2005 WO 03¢ Nov&hiser 2005
DKO02/ 00435 8 2-

-1
| ]
P

2-
e
I
[ 4- (8- Cyano- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5-y1) pi perazi n-1-y1] et hyl sul f any
3- nethanesulfonyl 4- et hyl - 6- phenyl pyri di ne, 2b 2-
[
]
I
2-

4- ( 8- - di hydr obenzo
( W@&;ﬂ;?%s@ ye [ 4 e FﬁyPl_mém?us

di oxi n-5 pi perazin-1 - yI]ethyIsquanyI} pl peridin

)nicotinonitrile, 2c 5
4- (8- 2, 3-di drobenzo 1, 4] di oxi nn-5-y1) pi perazi n-1-y1] et hyl sul f
I}[6 %@r(ﬁ.cam% ysobengg[l, dlomlli-—s-yl)plperamn 1.¥1]2ﬂ?y13%1fany1}-4 g.yHethy

2-[ 4- (8mﬁ&gﬁﬂmﬁm3mgﬂ$ygrobenzo[1 4] di oxi n-5-yl) pi perazi n-

2
y

CT

2-

I}

1,4

1-y

2-{

any

2-{

| ] et hyl | tril

4- ]C§an)c/)- 3“@&%‘%2{% @9 ﬁ%&?ﬁ%@%@k%m} Aidisxinry-Wipinesasing efllgylgelfanylH- et hoxy} pyr
|

1

2-

6-

2-

1-

2-

[

i di ne, 2f ﬂﬁkﬁbHQMﬁﬂmﬁﬂg&ju hydr obenzo[ 1, 4] di oxi n-5
I | - t hyl t de 29 2-
2) th?%ag %.l él-,-%ﬁégg-&{a}l dr%berllllzo(f?4]ld1réja£uq]-5-yl)pxpera%n 1-yl]ethylsuifanyi}-

4]d|0X|mdﬁﬁﬁk%ﬁhﬁemﬂﬁmﬂekuyl]ethoxy) 4- et hyl - 6- (pi peridin-1 -
ni cot i

I it I
12 Ca- ( i Srmer 1Rl ariptpireind:
I]ethoxybﬂéﬂﬁhﬂﬁh] i¢ofinonltEle/®t hyl pi pera. zin-1-yl)nicotinonitrile, 2
I - 2- b 1,4]d 5
C%?pgfgggﬁﬂlﬂay3ﬁé§%é&?ﬁagdﬂ%&PqF%ﬁf%H@Fﬁ%ﬂhﬁé%@?ﬁﬂn|tr|Ie 2]
[ 40 ( R hmay phergaftiledxdi oxi n-5-yl ) pi perazin
phenyl pyri di_ne,

1)
{2-
ﬁ] Fih?ﬁ@lﬁpﬁ%'@ﬁis“” %Ihdi’ré e hX]giIO PpOPRsRADL:K] P?lﬂﬁ%f;méhIfanyI} 4,6
met hyl -sSfuofaRBiontdie,@yy| pyri di ne, 21 2- {2- [4-(8-Cyano-2, 3- dlhydrobenzo
e (2 B Iﬁé&%}@@&%ﬁﬁmﬂ bk BeI: 1 y1 | et byl oul fanyl )
, 6- 25 dijemiibian) pebtinaitik 2zl e, 2n 6-Chloro
rzrei ﬁyl[fﬁ géﬁ&%@jﬁrqggzesn [d%o ﬂ(gl oxiin 5-yl )1 i peraz
dimethyicotinonitrile, 2aa _
6-Chloro-2-{2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yl]ethylsulfanyl]-4-methylnicotinonitrile, 2ab
4-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
20  yllethylsulfanyl]-6-methylnicotinonitrile, 2ac
' 5-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yl]ethylsulfanyl}-4,6-dimethylnicotinonitrile, 2ad
5-Chloro-2-{2-{4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yl]ethylsulfanyl|nicotinonitrile, 2ae
25  6-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yl]ethylsulfanyllnicotinonitrile, 2af
6-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yljethylsulfanyl]-5-fluoronicotinonitrile, 2ag
2-[2-{4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-
30 yljethylsulfanylnicotinonitrile, 2ah
2-[2-[4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-yl]ethylsulfanyl]-4,6-
- dimethylnicotinonitrile, 2ai

{
{2
y
y
{
y
y
y
{

di
3-
4
eth Isulfanyl} 4-

enzoxazin-3-on-8-yl}piperazin- I-yl]ethyyull'anyl]



-Ch

e
3-
l]e

0-2-{3-[4-(2, 3-di hydrobenzo[ 1, 4] di oxi n 5-yl ) pi perazin-1I-
| sul fanyl }nicotinonitrile, 2p 30 6-Chl oro-2- 29 November 2005
2,3-d.ihy

or
hy
( drobenzo[ |, 4] di oxi n-5-yl) pi perazin-1 -

I
t
4- (2, :
]ethyl sul fanyl }nicotinonitrile, 2q 6-Chloro-2- {3-[4-(2,3 -di hydrobenzo[
, 4] di oxi n-5-yl ) pi perazin-1-yl]ethyl sul fanyl}-5- fluoronicotinonitrile, 2r
9 Novenb MO 03/ 002556 PCT/ DK02100435 9 2-
3-[4-(8- g%%ggé 3-di hydr obenzo[ 1, 4] di oxi n-5-y1) pi peF%Tznlnﬁ}mmﬁ ] et hyl sul f any
}-4,6- di rrethyl ni cotl nonitrile, 2s 14

Chi or o- % PI{? no 2, 3-di hydrobenzo[ 1, 4] di oxi n 5-yl ) pi perazin-1
| ] et hyl sut-Camprs [ﬂi 92 Arihyeorighbenpaxpan-8 gDpigerazin-1-yllethylsulfany]-

Chl or o- %ﬁ&h&lﬂm&t&nﬁ&ﬂ@QaZ 3-di hydrrobenzo[ 1, 4] di oxi n-5-yl ) pi perazi n-1-yl ]
t hyl sul f an dIITEth|I’IICOtII’IOI’IaItI‘I|e 2u

5

y

{

y

1

2

{

I

6-

y

5-

e

5- Chl or o- 2+ %@91[0 f@é%@réh%@o Sihyrinylef-smeoresin-8-yipineresia- hylpthylsplayBr azi n 1-
yl]ethyl Stﬂﬁ‘n 6Hn6ﬁl§rllé‘9£ld trile, 2v

6- %}g % 3- di hydr obenzol 1, 4] di oxi n- yl)Pl perazin-1- lo
yl ] et hyl SLﬁ ot T[&-@%p%wgﬁhy@m “1gibenzoxazin-8-yl)piperazin-1-yllethrylsulfanyl]-

6-
5-
2
y
2
y
6-
22
8-
5

I
t

Chl or o- 2¢({§m[eﬂi lﬁﬁo@bﬁ{ﬁﬂe 13- di hydr obenzo[ 1, 4] di oxi n
) - b- quoronlcotlnonltrlle 2y

yl ) pi perazi n- % JI th Isulfan

[2-[4- (6~ @HI“BTzdei ﬁﬁ‘ﬁ?faﬁﬁhhl ~ligehepepxasn-fryBripgsea- 1 ) pi per azi n- | -
] et hyl sgIIIE hﬁgﬂﬁﬁ;@rgaine 2z 15

[2-[4 oro i hydro- 1, 4- benzoxazi n- 3- on- 8- yl)piperazin-l
Jethyls l.ﬁ Ehloroi2yl2 14 65 clﬁrﬁﬁmﬁpédrbeﬁwmﬁﬂapmezw- -

Chl of- 31k ][g,ﬂfaﬁ Ilﬁaahlg{ngﬁ]g 23n di hydro- 1, 4- benzoxazi n- 3-on- 8-yl ) pi perazin-1
I]ethylsul anyl Nicotinonitrile,

Chl or o- P-¢orp£:[¢44- mbémargé -08yerp Hyhdhezoxazin- w{)plppzmlzvllﬁthﬁsulﬁanyl}
yl ) pi persagdo{-bn;eomnﬂi%@yl sul fanyl ]-6 nmethylnicotinonitrile, 2ac
- Chl or o- 2- éyano 4_ 6[54 E:Zh':’l-mhydxobenzo[l P (()jxrni)_ _11)11 é)mez?nzgxam n- 3- on- 8-yl ) pi perazin-1|
P

yijethylsolfanyl}pyrimidine, 2ap

15 5-Cyano-4-{2-[4-(2,3-dihydrobenzo[1,4]dioxin-5-y1)piperazin-1-yl]ethylsulfanyl}-6-
methylmﬂfanyl-z-phenylpyrmdme, 2aq
5-Cyano-4-{2-[4-(8-cyano-2,3-dihydrobenzo[ 1 4]d10xm—5—yl)p1perazm—1-
yl]ethylsulfanyl}pyrimidine, 2ar
5-Cyano-4-{2-[4-(8-cyano-2,3-dihydrobenzo[ 1,4]dioxin-5-yD)piperazin-1-yljethylsulfanyl}-

20  6-methylsulfanyl-2-phenylpyrimidine, 2as

| 2-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-
dimethylpyrimidine, 2at
2-{2-[4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-
dimethylpyrimidine, 2Zau

25 2-{2-[4-(2,3-Dihydrobenzo1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4-
methoxynicotinoniirile, 2av
6-Chloto-2-{2-[4~(2,3-dihydrobenzo[ 1,4 ]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-5-
fluoronicotinonitrile, 2ax
6-Chioro-2-{2-{4-(8-cyano-2,3~dihydrobenzof 1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl} -

30  S-fluoronicotinonitrile, 2ay
2-{2-{4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-5-
ethylpyrimidine, 2az




t hyl sul fanyl ] -4, 6-di net hyl nicotinonitrile, tad

| oro-2-[2-[4-(6-chl oro-2, 3-di hydro- 1, 4- benzoxazi n- 32®Rodenibar@opsr azi n- |

] ethyl sul fanyl]nicotinonitrile, 2ae 25
| oro- 2-[ 2-[ 4- (6-chl oro- 2, 3-di hydr o- 1, 4- benzoxazi n- 3-on-8

l)pl perazin-| - yI]ethyIsquanyI]nl coti nonltrlle 2af
I
]
t

or o- Zsd (ﬁm)[)ﬁssw chl or o- 2, 3-di hydro- 1, 4- benzoxa2|pm?fmgdaméﬁll ) pi perazin_1

t hyl sul fanyl]-5- quoronlcotlnonltrlle 2ag

4- (6-Chl oro- 2, 3-di hydro 1, 4- bengzoxazi n- 8-yl ) pi perazin-1- 30

[
Fyl Sg'@cﬁ?é%ﬁ@rh jiﬁ‘lf“%ils'lzﬁlg‘fm]i “Hethglsylenyl Aer azi n- 1- y1]

yl sul meQrerAetﬁdpyﬁmmﬁtehgﬂam cotinonitrile, 2ai 29 Novenmber 2005 WO
03/ 002556

6- Chl or o- 2'!D %ﬁﬁﬁgﬁgyﬁgwﬁ}@Xm'%yleﬁiﬁf@iﬂl?ﬁ%’@%ﬂﬁ‘ﬁé: y1) pi perazin-1-yl]e

t hyl sul falquhétho:@pyﬂmﬂmé m';lcoti nonitrile, 2aj 4-Chloro-2- [2 [4-(6-chloro-2,3

o ot yl i EREPRORAEh Denert Sl ks nbrsdnndFbbi ot nyar o- 1, 4

benzoxazi I‘ﬁ-—lﬂéthjflﬁt}ﬁiﬁ]ﬁﬁﬁ@lhd’l | -yl ]ethyl sul fauyl]- 4, 6-di rret hyI nicotinonitrile,

o et RS S i ARSI, 01 o

6- Chl or o- Zrfllrideti{yipyeitidinep2bd, 3- di hydr o- 1, 4- benzoxazi n- 8-yl ) pi perazin-1- 10
yl ] ethyl sul fanyl]nicotinonit ile, 2an

6- Chl oro-2-[2-[4-(6-chl oro-2, 3-di hydr o- 1, 4- benzoxazi n- 8-yl ) pi perazin

1-yl j etthy|Seniefofithy Icc}mpoﬁndsloﬂgdhaﬁi TPt Dftkay Edidt @s opﬁ@e@isomers thereof and such

§| ]CZ?RSI g&i’%ﬁ;ﬁﬁ?‘i‘ @acg@éﬁél 4Ld| oxi n-5-yl ) pi perazin 1-

5- Cyano-4-{2-[ 4- (2 3 di hydrobenzo[l 4] di oxi n-5-yl ) pi perazin-I-yl]ethylsulfa
nyl}-6- maIthh}/ "8 gﬁg{l ret%rs Q(p g Q%z/m&grg or un ra&%éd %E)q group having from one to six

carbon atoms mcluswe, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-
15 methyl-2-propyl and 2-methyl-1-propyl.

Similarly, C,.s alkenyl and Ca. alkynyl, respectively, designate such groups having from

two to six carbon atoms inclusive.
20 Halogen means fluoro, chloro, bromo or iodo.

The term Cy.p cycloalkyl designates a monocyclic or bicyclic carbocycle having three to -
eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.

25  The terms Ci¢ alkoxy, Ci.s alkylthio and Cy¢ alkylsulphonyl designate such groups in
which the alkyl group is Ci alkyl as defined above.

The term aryl designates an aromatic hydrocarbon such as phenyl or naphtyl.
30 The term heteroaryl refers to a mono- or bicyclic heterocyclic aromatic group containing at

least one N, S or O atom, such as furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyridyl, pyrimidyl, tetrazolyl, benzofuranyl, benzothienyl,



- Cyano- 4-{2-[ 4- (8-cyano- 2, 3-di hydr obenzo[ 1, 4] di oxi n-5-yl ) pi perazin-| -
| ] et hyl sul fanyl }pyriniidine, 2ar 5-Cyano-4- 29 November 2005
2-[ 4- (8-cyano- 2, 3-di hydrobenzo
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di

2
(Xt e %@@@%@@gg@@%&h ;;.4%&%9 bydic ayts Especinly prfeteliare o 22
pi perthizayhart-pyderidibyly | sul f anyl } - 4- net hoxyni cotinonitrile, 2av
0

Eg é“é{l 5755 e B pen el herems Gt s fefined B0¥F-et hyl sul f anyl }- 5-

oni COtI nonitrile, 2ax

orpo %mg yano- 2, 3-di hydr obenzo[ 1, 4] di oxi n
pi per azine &t hyl sul fanyl }- 30 5-fluoronicotinonitrile, |ay

r
{
1]
2-
14]
5 2-
yl

[
n
2-
[

)
Chl
-[ 4-
uor
Chl
)

[4-(2, 3- D|hydrobenzo[1 4]di oxin 5 yl ) pi perazi n-1-yl ] et hyl sul fanyl }-5-

I

2-

2. Pa. (Bisi iyl AT BR et e sy et A ) o
]

t
[

ri f1 uor orgmemp s/ yikyds defived abdba 2- {2 [ 4- (2, 3- D hydr obenzo]

di oxi n-5-yl) pi perazin-1-yl]ethyl sul fanyl }-4,6- dinmethoxypyrim di ne, 2bb
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Ci.s alkylaminocarbonylamino means alkyl-NH-CO-NH- wherein the alkyl group is
Cy¢ alkyl as defined above.

20 di(Cy.s-alkyl)aminocarbonylamino means (alkyl),-N-CO-NH- wherein the alkyl group is C;.
¢ alkyl as defined above,

As used herein, a phenyl group which may be substituted means a phenyl group which may
be substituted one or more times with a substituent selected form halogen, trifluoromethyl,

25  cyano, nitro, amino, Cy.s-alkylamino, di(Cy.¢-alkyl)amino, Cy-alkyl, Cy-alkoxy and
hydroxy.

Exemplary of organic acid addition salis according to the inventjon are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,

30 ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p- |
aminobenzoic, glutamic, benzenesulfonic, and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of inorganic acid addition
salts according to the invention are those with hydrochloric, hydrobromic, sulfuric,




15 met hyl -2-propyl and 2-nethyl-1 propyl. Simlarly, C2-6 alkenyl and C2.6
all cynyl, respectively, designate such groups havi ng fr ooNoi&¥abdrQ0BEX
carbon atons inclusive. 20 Hal ogen neans fluoro, chloro, brono or iodo. The
term C3. 8 cycl oal kyl designates a nonocyclic or bicyclic carbocycl e having
three to eight Catons, such as cycl opropyl, cyclopentyl, cyclohexyl,

cycl ohept ycl ooctyl. 25 The terns C, _6 al kox kyl t hi o and
Cl.6 al ky&%?sﬁﬁ%%il desi gnate such groups in which %‘ﬁ%’%ﬂzﬁ‘if group is C1
al kyl as defined above. The term arylizdesi gnates an aromati ¢ hydrocar bon

such as phenpyl. or naphtyl.. .30 The ter, et erqgar refers to npno- or
bi cyclic hsg."érlg’é)%ﬁplﬁgma%gr?ﬂ?‘f %01%&5‘5 fjm‘??)ﬁf“z?flﬁ 'ﬁa%‘h? mvenbiongre gRisTaRlY S or 0
atom suc hphasnabentivdlly apopptatdé selts fotnidenittinon-@xi 20y | , | soxazol yl, thiazolyl,
i sot hiazolyl, imdazolyl, pyridyl, pyrimdyl, tetrazolyl, benzofuranyl,
benzot hi enyl, 29 Novenber 2005 WD 03/ 002555 PCT/ DK02100435 12

benzi zni daénohsrinprej the cdmound@otthiz invardioh ek:e &34 indnSol Gited] A REOGME bdlwatedar y! s.

Especi al | y, -er ar thien nd . pi peridinyl.. Ac ans - CO al kyl
wher ei ng t hfgﬁ%ﬁ:{z%p gr oﬁeﬁg?a]sly @f@%’eﬁ@l‘m S“@ﬁsi"f‘?‘?& e&’ﬁ‘b‘\}é’.}/“{t%eqﬁ‘ﬁr}ﬂo means NH2.
Cl - 6 al kylgzndrapthersdvased fods atle kytsideradlequliviieit-i6tha lsylvitadionss foemns N(al kyl ) 2
where the Qup is Cl..6 al kyl as defined above. 10 Acyl am no neans
- NH- acyl vﬂ%@irégisﬁf%%ﬁ‘%?%onas defi ned above. Carbonyl am no neans - CONH Cl1- 6
al koxycar bonyl am no neans al kyl -O- CO- NH wherein the alkyl group is Cl-G
al kyl as defined abov G 6, .al kyl am nocar bonyl am no, neans

al kyl - NH- (%%ﬁﬂ?ﬁm %’g%olu% Stoﬁgle Riegeg %Wo?tgm C%i"gc %Tﬁfl“d Sch (UIOHEY above. 20
di (G _66 alekigt ihdheiforocafidomans (@gricmationees) SThe advikitioh hedés@IIMh isvhersehd t he al kyl
group is (% mix%galtﬁ%é.le 1A efined above. As used herein, a phenyl group

whi ch may BE SUDSt TT Ot & e ffee ¥t group which may be substituted one
or nore tinmes with a substituent selected form hal ogen, trifluoronethyl,

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
15 optically active amine compound by treatment with a base. Another method for resolving
racemates into the optical antipodes is based upon chromatography on an optically active
matrix. Racemic compounds of the present invention can thus be rcsolveci into their optical
antipodes, e.g., by fractional crystallisation of d- or I- (tartrates, mandelates or
camphorsulphonate) salts for example. The compounds of the present invention may also be

20 resolved by the formation of diastereomeric derivatives.

Additional methods for the resolution of optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by J. Jaques, A. Collet and S. Wilen in
“Enantiomers, Racemates, and Resolutions™, John Wiley and Sons, New York (1981).

25

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

The compounds of the invention can be prepared by one of the following methods
comprising: |

30
a) treating a compound of formila (IT) with a compound of formula (ITT) in the

- presence of a reducing agent .



25 cyan, nitro, amno, Cl.6-alkylamno, di(G -6-al kyl)am no, Cl.6-alkyl,
Cl _6-al koxy and hydroxy. Exenplary of organic acid add2g Noversiedrti2005
according to the invention are those with malefic, fumaric, benzoic,
ascorbic, succinic, oxalic, bis-nethylenesalicylic, nmethanesulfonic, 30
et hanedi sul fonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
lactic, meyg@Guozssgandelic, cinnamc, citraconie, aspapiysudlaric,
palmtic, itaconic, glycolic, p- am nobenzoic, glutamc, benzenesul fonic,
and theophyl line acetic acids, as weli4 as the 8- hal ot heophyllines, for
exanmpl e 8- brogot heopghyl i ne. Exenplary of inorganic acid addition salts
according to the in/énthg QR@ t hose with hydrochgri c,Rhydrobrom c,

N

sul furic, 29 Noy 20¢ 03/ 002556 PCT/DKOZlO& 35/ 13 sul famc,
phosphori cg 2 i cilds HThe acﬁgiaqghghon aart o khe invention are
preferably *® ph) nagﬂutioalyg%acceptab sa fs‘fornﬂgwleh Hon-t oxi ¢ aci ds.
Furt hernore, theg _mnpoundQH this invention may exi {0 unsol vated as
well as in solyated, 5 forns with pharmaceutically acceptabl e sol vents such
as water, ethandt,-Andahhe like. In general, thegsolvated forns are

consi dered equi valent to the unsolvated forns for the purposes of this

i nvention. Sone of the conpounds of the present invention contain chiral
centres and such compounds 10 exist(@n the form of isonmers (e.g.
enantionmers). The invention includes all such isomers and any m xtures

t hereof including racemc mxtures. Racemc fornms can be resolved into the
optical anthepmtes, R} Rrpthr hBihatfsQ, WoX, EXanhehe dited SR026 tdenbdof
diaste%eogﬁ&kp salts thereof with an optically active acid, and |iberating
the 15 optrcally active am ne conpound by treatnment with a base. Anot her
met hod for resolving racemates into the optical antipodes is based upon
chr omat ography, op an optiga crive.. matri x. Racem ¢ _coppounds of the
present i r?@ent?egﬁugcaaﬁ?ngﬁlﬂl °h§ﬁ‘§%@h‘@@??ﬁ@°‘ﬂ?@ﬁ%@ﬂ%@ﬂwami podes, e.g.,
by fracti preadnceofipgapprbpriartohsen of d- or 1- (tartrates, mandel ates or
canphor sul phonate) salts for exanple. The conpounds of the present

i nvention may al so be 20 resolved by the formati on of di astereoneric

deri vatoi ves. Additional mnmethods for the resolution of optical isoners,
known to those skilled in the art,

L

wherein L is a suitable leaving group such as e.g. chloro and n, m, R* - R3, R!®, R!!, R12.
15 R¥ Q,W,X Y,Z Aand the dotted Tine are as defined above;

- Whereupon the compounds of formula (I) are isolated as the free base or in the form of a

pharmaceutically acceptable salt thereof.



may be used. Such nethods include those discussed by J. Jaques, A. Coll et

and S. Wlen in ° Enantioners, Racemates, and Resol uti 2mRovendsdiold | ey and

Sons, New York (1981). 25 Optically active conpounds can al so be prepared
fromoptically active starting materials. The conpounds of the invention
can be prepared by one of the follow ng nmethods conprising: 30 a) treating
a conpounQy®dseh@REmul a (11) with a conpound of formul Kozhossd? the
presence of a reducing agent. 29 Novenber 2005 WO 03/ 002556 14 R13 R12
wherein n, m R- R3, R, R1, R12 -1R5 Q W X Y, Z A and the dotted

line are defined .5.above;, b) treatin conpound of fornmula (I wth a
" conpound (a)]f%efr%}l?‘ﬁﬂrle&m%oniaﬁcof tgW@%@%d&gﬁémalﬁrgg‘ﬁﬁ?%ﬂa&ﬂ@“@mc(10V)R12

wher ei n L sobvent stdhiat ailtleylfR@sihidgord6i@URirsRteNinake (Resthce 614 RIRi@RAGHN, M R -
R3, Ri, Z, A and the dotted line are as defined

R', W- 1 5.0 W X Y,
above; Pmdf%??’ﬁ'g%%dﬁi’aﬁrﬁom@n(’%en- 7-- A \Wer eupon the conpounds of

formula (1) are isolated as the free base or in the formof a
phar maceut.i cal Il . accept abl e s lbt. t hereof. 29 Novenmber 2005 WO 03/ 002556
PCTI DKO2/ d'glﬁgﬁf %‘gﬂ 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

prefiered around 50 °C.

10  Arylpiperazine derivatives of formula (1) are either commercially available or conveniently
prepared from the corresponding arylamine according to the method described by Martin et
al. J. Med. Chem. 1989, 32, 1052, or the method described by Kruse et al. Rec. Trav. Chim.
Pays-Bas 1988, 107, 303. The starting arylamines are either commercially available or are
well-described in the literature.

i5
Aryltetrahydropyridine derivatives of formula (IT) are known from literature, cf. US Pat. No.
2,891,066; McElvain et al. J. Amer. Chem. Soc. 1959, 72, 3134. Conveniently, the
corresponding arylbromide is lithiated with BulLi followed by addition of 1-benzyl-4-
piperidone. Subsequent treatment with acid gives the N-benzyl-aryletrahydropyridine. The

20  benzyl group can be removed by catalytic hydrogenation or by treatment with e.g. ethyl

' chloroformate to give the corresponding ethyl carbamate followed by acidic or alkaline
hydrolysis. The starting arylbromides are either commercially available or well-described in
the literature.

25  Aldehydes of formula (III) are prepared as described in the Examples below. The starting
chloropyridines 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
30  construed as limiting.



The reductive ami nation according to nethod a) is preferably carried out in
an inert organic solvent such as dinethylformam de or 2eNoamsErebosan in
the presence of a reducing agent, eg triacetoxyborohydride, at room
tenperature. 5 The arylation according to nethod b) is conveniently
performed in an inert organic solvent such as dinethylfornmam de in the

presence e (eg potassiumtert-butoxide) at a ure in the
R pe RS

range of 40- preferably in the range of 40-80 nost preffered
around 50 C. 10 Aryl pi perazine derivggives of formula (I11) are either
commer ci al ! ail abl e or conveniently prepared fromthe corresponding
aryl am ne aceordi ng to the nethod described by Martin et al. J. Med. Chem
1989, 32, 1052, or the nmethod described by Kruse et al. Rec. Trav. Chiral.
Pays Bas 107, 303. The .starti aryl amnes are either commercially
avai | abl ejl\?f?%% RO Y5 JEEETH P 7 Iﬁeéi\{f31 'Eé (2RPAFHes andsare uncorrected,
Aryl t et r ahymllytigy LCNIS éatal@ere whthinadam aFE Scivi AP A5AEN ihstAwRntea@psed fWi@m
literatur S Pat 1,066, lvajn et al. J Aner, Chem Soc.
1050, 72, %%"P%Ei‘? S&%@?ﬁ“@%ﬁf ﬁ?ﬁ‘i“"é‘&?ﬂ? @l;%grﬂP 9ffs 4y %%tﬁ)&ﬁﬁl QEEF‘%Z“I i t hi at ed
wi th BuLi IGe8A/8Led0RY Cagstirn.iThe Lafcoddithanpplx 46 nii YRIO ODHA. wilusgguent
treatnment w.th acid gives the,.N benzyl-aryltetrahydropyridine. The 20
benzyl gr c?ﬁ%wlga%z eW%%r’BJ\?@dgng}enéa %oét‘f”gh W/M&F/Hﬁﬁﬁ’i"a%?c t¥idat nent with
fe. ?i et 2y|(90:tﬂ:ﬂ.%j)mci watmicetl ” o?iqﬂgm*ﬂﬁorbdaaic@@_fdr(ee:pﬁo.dz)rig infhydt 2C1i=lI| mb .naéI e
ol | owe .acidi.c or. al,i ne. rolysis e starting ar rom des are
ei t her co%n\(l%&cv\’agfi?t ibP’étﬁT%ﬁ'B ° ?ﬁj}’d@g%{?.p%%).?lﬁe reﬁ‘l%“ﬁ‘?—'—f‘%@a?‘iﬁre. 25
Al dehyttes egfreskalrinmilirantesl 1 |) are prepared as described in the Exanpl es bel ow
The starti chi oropyr, di are, commerci al | y avai,l abl r mgde by nethods
wel | - dosc ML PR (IREE ORtped B B AeRaang 1o GriRg e Eip POoYlE VLBl <t r at o.
t he i nventiifonmafier. tThe molébhieyionr MH+heasesbelined RO lowt ariffte volkdde ¢ODSIY asgd as
limting. 29 .e r ,20Q5 0 556 PCT/ DK02/ 00435 16 Exanples Melting
PR e

poi nts were SNP- 20 appar atus and are uncorrected.
Preparative 1.C-MS-separation was performed on the same instrument, The LC conditions

15 (50 X 20 mm YMC ODS-A with 5 pm particle size) were linear gradient elution with
water/acetonitrile/trifluoroacetic acid (80:20:0.05) to water/acetonitrile/trifluoroacetic acid

(10:90:0.03) in 7 min at 22.7 ml/min. Fraction collection was performed by split-flow MS

detection.

'HNMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
20 at 250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or
| dimethyl sulfoxide (99.9%D) were used as solvents. TMS was used as internal reference
standard. Chemical shift values are expressed in ppm-values, The following abbreviations
are wsed for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, q=quartet,
qui=quintet, h=heptet, dd=double doublet, di=double triplet, dg=double quartet, tt=triplet of
25  triplets, m=multiplet, b=broad singlet. NMR signals corresponding to acidic protons are
generally omitted. Content of water in crystalline compounds was determined by Karl
Fischer titration. Standard workup procedures refer to extraction with the indicated organic
solvent from proper aqueous solutions, drying of combined organic exfracts (anhydrous
MgS0, or NaySOQy), filtering and evaporation of the solvent in vacuo. For column
36 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.
1220776). Prior use the SCX-columns were pre-condiiioned with 10% solution of acetic acid

in methanol (3 mL).



Anal ytical LC-MS data were obtained on a PE Sciex APl 150EX instrunent
equi pped with 5 lonSpray source (nethod D) or heated nepuNovahbdr2AB05 ,

met hods A and B) and Shhnadzu LC 8A/SLC 10A LC system The LC conditions
[30 X 4.6 mMmm YMC ODS-A with 3.5 m particle size] were |linear gradient
elution with waterlacetonitrile/trifluoroacetio acid (90:10:0. 05) to

wat er / acetyqfislohisdee/ t ri fl uoroacetic acid (10:90:0.03) Eg@%& Hﬁ R at m./ m n.

Purity was determ ned by integration of the Wtrace The retention
times Rt are 10 expressed in mnutegy Mass spectra were obtained by an
alternati s%?%rret hod to give nol ecul ar weight information. The

nol ecul ar was obtained at low orifice voltage (5-20V) and
fragnentation at high orifice voltage (100V). Preparative LC M5 separation
was perfor B 0 instrunment. The LC conditions 15 (50 X 20 mm YMC
ODS- A wi t B Wh%ear gradient elution wth

wat er/ ac etmDhﬂdtﬂybﬁ-hretcfalbthmoﬁmﬂﬁie ©3.a8) whs @B6IA i0DME X40tx@1,) and a

wat er/ acet 0 e/trifluoro ci 10:.90: { mnat 22.7
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mstrument on..a.-Broker AC 250 i trurre t. Deuterated
chl orof orm ?Bg @%@%‘fgﬂai}%%ta% FB;"? g ag pRYed fo ey as sol vents.
TV was usethcks vithtsthyTuattate,sfecombinel orginiptiaeddricCasevamtatedo five aal ues are
expressed i | ue 0 vi at are used for
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signal s coraf tﬁ% %’8 I‘?ittedhlgc bd@&r??@f’@“%@ﬁ@"r‘éi’lg}vz Pled. Content of
water in @W@pﬁta&ldlm gieetﬁmwmg@m&vman@ﬁt(mg) FEEMMRY(CS@L) : 5 FAsEhan; titration.
St andard li ﬁ ro%zdﬁgbé Etoei_b to extraction wth the indicated organic
sol vent f rsné; Hg’éirg 97 Solttt | ons, drying of conbined organic extracts
(anhydrous MSO4 or Na2804) filtering and evaporation of the solvent in
vacua. B For, o 30 C ron;?trap Y, S|I|ca gel f tye Ki esel gel 60,

230- 408 MME@@ 4 ez s bty 8y r aphy (SCX, 1 g,
Vari an I\/bgﬁ;@mudmﬁlnﬁkrm Chrorrpack cat no 220776) Prior use the

SCX-col u con ned.wi.th, 10% sol uti on_ of acetl c acid in
met hanol m(lé %ﬁﬁl}lﬁé—? & 13 @@Woﬁnomtrﬂe (8.9 £) was dissolved in 1,2-

|
-—-xtl.s'

dichloroethane (150 mL), a solution of 4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazine (2.6
2) in DMF (150 mL) was added, followed by addition of sodium triacetoxyborohydride
20 (149 g) and stirring for 2 h. The mixture was poured on water and Na,CO; added until pH
' reached 7-8. The mixture was exiracted with ethy] acetate, the combined organic phases
dried and evaporated to give an oil which was subjected to purification by column
chromatography (silica gel; ethyl acetate and heptane) giving an oil which precipitated as
the oxalate salt (0.36 g) from acetone. LC/MS (m/z) 397 (MH+), RT = 1.91, purity: 97%.

25
The following compounds were prepared analogously:
2-{2-[4-(2,3-Dihydrobenzof1,4]dioxin-5-yl)piperazin-1-ylethylsulfanyl}-6-methyl-4-
trifluoromethylnicotinonitrile, 1b: LC/MS (m/z) 465 (MH+), RT = 2.17, purity: 73%.
30

2-{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-3-yl)piperazin-1-yl]ethylsulfunyl}-6-methyl-
4-trifluoromethylnicotinonitrile,1e: LC/MS (m/z) 490 (MH+), RT = 2.21, purity: 82%.



t

WD 03/ 002556 PCTI DKC2100435 17 Exanple 1 4, 6 Dirneth |-2- 2-oxoeth |sul an
| nicotinonitrile. 4,6-D nmethyl-2 mercaptonicotinonitri®®eNoverfbe)2008S
dissolved in DW (40 mL) and a 5 solution of potassiumtert-butoxide (19.2
m; 1 M in tert-butanol added. The mixture was stirred for 10 m n, added
dropwi se to a solution of bronpacetal dehhyd di nethyl acetal (3.2 g) in DM {
(10 M) a hiied over night at 70 T. The m xture on water and
extract ed%?ﬁb{g{%yl acetate, the conbined organic p ase@gmﬂ%ejd and
evaporated to give an oil (5.3 g0 whgch was dissolved in dioxane (40 ni).

HO (20 X -.adde d.the 10 m xture was stirred at 30 C for 2 h.
NaHOOB. v Feldgh  THBRIDREs it Siperiine Mol ke gRiendotled i i n

et hyl acetétrifporvhehtardnnemilol§ATMS phvaps3s (dai g dTw 243, MRidSedy,and
evaporated to give the title conmpound as an oil (2.9 g). '11 NWR (CDC13) :
S 2.45 (s, 61-1); 3.35(d, 2H); 6.85 (s, IM 9.55 (t, 111). 15 2-(2-[4-(2,
3- tDihhI dr 0U?f[Z-QSS-fIJ'yaﬁQ?j39%1!yﬁro$enzb[1,i4]tﬁ(fx&ij—ﬂ)pz}ikrazin»]%ﬂféthbﬁ&lfanﬁ}ltﬂ - 6-

me nicotinonitrile : )

4 6 Di et h@ﬁr@%fc("é’f"&%’?%?ﬁgﬁ%ﬁ’P’&h@‘ﬂ%Wbﬁ%%h?% PItE 98%: 9 g) was di ssol ved

in 1,2- dichloroethane (150 nL), a solution of

4- (2, 3-di r dioxin- 5-yl.) pi perazi .6 in DM? (150 n?.L)
was added@%ﬁ %%@%&'ﬁ‘?ﬁ%‘a"'ﬁ% ’”%y%%ﬁpaﬁ?ﬁ%?##@%fﬁm&i"m%ﬁae 20 (14.9 Q)
and sti rril{gMBdm/z2336.(MBRE RT <1.04, purisg97%0ur ed on wat er and Na2CO3 added
until pH reached 7-8. The m xture was extracted with ethyl acetate, the
conbi ned organi c phases dried and evaporated to give an oil which was

subj ecled 2Chlguas{Li[¢a,3-dnydaybeasolf LTdioxit- o) Ppéragi-2pliathdsiphidiae ge) ; et hyl
acetate a t Y] ¥ il.which precipitated as the oxal ate salt
(0.36 g) &%&%E@%ﬁﬁﬁ%ﬁﬁ?}“@gé&( MH+), RT =1.91, purity: 97% 25 The
foll ow ng conpounds were prepared anal ogously: 2-(2-[4-(2,3

Di hydrobengp[ |  4Jdi oxjn-.S yl.)pi perazi.n.1 vl Jethyl su6(anyl ) -6-nethyl - 4-

ri 11 or one Ry BB B Ao e TR e = 2 17
purity: 73%MSQu/z)422 (MH+), RT = 1.63, purity: 90%.

2-{2-[4- (8- Cyano- 2, 3-di hydrobenzo( 1, 41di oxi n-5yl ) pi perazin-1 yfJethyl su
farnyl }-b-mathyl - 4-trifluoronmethylnicotinonitrile,lc: LCM (mz) 490
(MI+), RB—@I&O—SJ{Z—[M3—5:1}1)?&619;%0[1,4]dioxin-5-yl)pt_'perazin—1-yl]etho:_cy}pyn‘dine,li:

LC/MS (m/2) 376 (MEH), RT = 1.54, purity: 95%.

2-Chloro-3-{2-[4-(8-cyano-2,3-Dihydrobenzof 1, 4] dioxin-5-ylpiperazin-1-
20 yljethoxy}pyridine,1j: LC/MS (m/z) 401 (MHH), RT = 1.54, purity: 94%.

2-Bromo-3-{2-[4-(8-Cyano-2,3-Dihydrobenzofl,4]dioxin-5-yl)piperazin-1-
Yijethoxy Jpyridine,1k: LC/MS (0/z) 445 (MH+), RT = 1.63, purity: 92%.

25 3-Chloro-5-{2-[4-(8-cyano-2,3-dilydrobenzof 1, 4]dioxin-3-yl)piperazin-1-
Yijethoxy)pyridine, 11: LC/MS (m/z) 401 (MH+), RT = 1.59, purity: 90%.

3-{2-[{4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yljethoxy)-2-
methylpyridine,1m: LC/MS (m/z) 381 (MH+), RT = 1.08, purity: 100%.
30
4-{2-[4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5yl)piperazin-1-yl]ethylsulfanyl}-3-
 (piperidin-1-ylsulfonyl)pyridine,1n: LC/MS (m/z) 530 (MEH), purity: 88%.
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2-{2-[4-(2, 3- Dhhydrobenzo[ 1, 4] di oxi n-S yl ) pi perazi n-1 29 November 2005

yl ] et hyl sul fanyl }-6-(thi ophen-2 yl)- 4-tr fuoromethylnnicotinonitrile, I
LCMS (mlz) 533 (M 3+), RT = 2.38, purity: 86% (2

[ 4- (8- Cyaano- 2, 3-di hydr obenzo{ 1, 4] di oxi n-5 yl ) pi perazin-1

yl Jethyls 6- 5 nethylnicotinonitrile, | e: 422 (M), RT
=1. 95, puﬁ‘i‘ﬁ‘wﬁgﬁy 3-{2-j4-(2, 3-Di hydrobenzo[ |, 4] dr%(&?%oggm ) pi perazin-1

yl ] et hoxy) - 2- rrethylpyrldlne If LC Mgg (M 2) 356(|\/IS+) RT = 1.04, purity:
97% 10 2-Chldor 0- 3- 4(12 [4-(2,3-dih dro enzof 1, }!dl oxi n- 5yl ) pi perazin-1
yl ] et hoxy) PiAidiid: Jgf‘obe'@eﬂl\?‘éhwrh ¥Ypimemaging yisgifndi-3q@perinel-t y:  95% 2

B 3- (ﬁﬂ{.ﬂ.g 1
ylrfgfﬁoxy§%g;gfég?ne lrﬁ'lbb’ﬂ'ﬂm ﬁs(k?ﬂkﬂ'zk) 42 q{zﬂMﬂ—la?] wﬁ%l&:l?@%gm guri ty: 90% 15

3-Chl oro-5-{2-[4-(2, 3-di hydrobenzo( 1, 4] di oxi n-5y1) pi perazin-1

yl]ethoxy}p '3-@) M- 4, purity: 95%
2- Chl or o- 3- Wm é@groabﬁﬁggjl\@d'm;})ﬁe@ﬂ&w}m ?fan}lﬁ% yl ) pi per azi n0 |- 20

Dk‘g%drobenz

yl ] et hoky}P vqw @'lrrynﬂmem/l{@é\l Y44 QAR = 2. Wrpwty: 5256 purity: 94%
2- Brono- 3- (2-[ 4- (8- Cyano- 2, 3- D|hydrobenzo[1 4] di oxi n- 5 yl ) pi perazin-| -
yI]ethoxy)5§3 ridine, lk: LC/I\/IS m z) 445 (M#), RT =1. purity: 92% 25
3- Chl oro- %{’Z[ &) &C(@O%ﬁﬁﬁ"@-%ﬁo figmefodper el diW@fW%fr perazin-1 -

yl '] et hoXy }sntdreh: dine, 4 r(inz% APQAEAD = 2. B pimdey 2996, PUri ty: 90%
3-{2-{4-(8-Cyano- g’]idl hyg/robenzo[ , 4] di oXi n-5 yl’fpi pera°2| n-1 yl]ethoxy)-2-
met hyl pyridine, Im LCOM (nz) 381(M+), RT =1.08, purity: 100% 30

4-{2-[ 40 (8 - 5920 0, %ﬂs%
yl }et Lyl gu%t?gﬁg‘lgl@an%??%ﬁl di nﬂqbai Mﬁ?’% az%YJ;l} Iy%}LCI M5 (mz) 530

ridine,
( MH+) | purfrﬁ’gfw%ﬂé’wy’z "%rrér%iﬁ % %@)o%%pw@rﬁmme% 19 4
{2-14-(2,3 D|hydrobenzo[l 4] di oxin-S

yl)piper mj‘l -{3- [%—(;.g yldso%elerzg[r} 4|]t}zoxm § }%p%%fr'alzm-l —yf]propylsub‘”anyl}-j'-
triftuoromethyipyridine, 1s: LC/MS (w/z) 440 (MH+), RT = 2.07, purity: 98%.
15
2-{3-[4-(2,3-Dihydrobenzof1,4]dioxin-5-yl)piperazin-1-ylJpropylsulfanyl}-4,6-dimethyl-
nicotinonitrile, 1t: LC/MS (m/z) 425 (MH+), RT = 1.99, purity: 100%.

2-{3-{4-(2,3-Dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]butylsulfanyl}-4,6-dimethyl-
20 mnicotinonitrile, Iu: LC/MS (m/z) 439 (MH+), RT = 2.05, purity: 82%.

© 2-{3-[4-(8-Cyano-2,3-dikydrobenzof1,4]dioxin-5-yl)piperazin-1-ylipropylsulfanyl}-5-
trifluoromethylpyridine, 1v: LC/MS (m/z) 465 (ME-+), RT = 2.07, purity: 97%.

25 2-{3-[4-(8-Cyano-2,3-dikydrobenzof1,4]dioxin-5-yl)piperazin-1-ylpropylsulfanyl}-4,6-
dimethylnicotinonitrile, 1x: LC/MS (m/z) 450 (MH+), RT = 2.00, purity: 98%.

Example 2

30 2-[4-(2,3-Dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]ethylmercaptane.
1-(2,3-Dihydrobenzo[1,4]dioxin-5-yD)piperazine (4.5 g) and thiirane (1.75 g) were dissolved
in DMF (200 mL) and refluxed for 1 h. The mixture was evaporated and re-dissolved in
THF, dried with MgSQy, filtered and evaporated to give an oil which was subjected to



yl sul fonyl )pyridine,| o: LM (mz) 505 (M#), RT =1.87, purity: 100%

2-{4 [4 (2,3 Di hydrobenzo[ 1, 4Jdi oxi n-5 yl ) pi perazin-1 yﬁjﬁg@gﬁg@ﬂgﬁ@@yl} S5
trifl'uoronethylpyridine,| p: LM (mz) 454 (NPH) RT = 2.14, purity:

75% 2-{4-[4-(8 Cyano-2, 3-di hydrobenzol[l, 4]d|0X|n yl ) pi perazin-, 1
yIJbutyIsquanyI} 5- trifluorornethylpyridine LCW (' z) 479 (M), RT

= 2.14, py), 2% 10 2-{4 4-(8-Cyano 2, 3- dlhydrob ﬂ;g! di oxi n-S
yI)plpera2|n % %%]butylsulfanyl} 5- trlfluoronethylpy % ﬂIn LO M5 (M 2)

464 (M), RT = 2.08, purity: 71% 2s¢3-[4-(2, 3-Di hydrobenzo[l,4]dioxin-5

{lnz gl) pzzgz Xq;\lapp m?%oln%%g%g@(m@g%l ;_llylil gge?a%eatng Xeptang I g?vlmngeﬁe s LAMB
{3-[4-( 21,t13c£ﬂ1ﬂb)dﬁﬁ 88 87 o Ag)4Y8 hPx@d)- 551 YVIHP) mmzzb?a@o%), 15 Nézs%)
Z

| ] propyl sul fanyl }-4, 6-di methyl - nicotinonitrile 425
M), RT = 1.99, purlty 100% 2-{3-r4-(2,3 D hydrobe?azofl, 4Jd|oxin-5
p

per azkf-/1-(3 b Denytinbendb/f anydxr %zllﬁzpdiaﬁiﬁiﬂaﬂethyl&@fahyﬁﬁbhﬁ%%lfe Mgl €, | u:

|) pi
M ( 1y
(3-] (é) L&@f%?@d@)ﬁ’@z@& ‘B‘Blﬁgﬁ PEP%’E?%’& 1&5%16 Y%ﬂegﬂaijtmepﬁ%% 8- 1
RlT Jpr gp%; Mdl@d@ﬂnéscﬁu?twhbf otaséhine R bRMkidY (0,81 1gh By DNIV 251;1%; gﬁregwra)sl |462] ((1 M) , c
= u [ robenzo i oxi n-
yl ) pi pera a@‘%‘/‘gtfcb 3,§yﬁ35‘gfﬂ%ﬁ“§1§r?§2ﬂ1{w@%ﬂ¥%lﬁﬁ H2a PHE@Smves | x: Lo Ms
Em zzj 430 a(chdiﬁ)l qurﬁ?{and sBrrfH wapebntinuga f&&%heaiﬁ‘ﬁjmltoeclz’rh%em&mfte&ai 2, 3
robenzo i 0 e nmer capt ane.
1- g 3-Di ﬁﬁﬁ&%ﬁﬂﬁ%ﬂﬁféﬁﬁﬂgéifﬁpgpgfg t%@@%&@ﬁﬂ“? Fe ¥ i rane (1.75
g) wer mt dles@eigwemb gwmwﬁvlﬁcmas ﬁt\jbctédlg m@%dawﬁaﬁ cmiém Oﬁhﬂsmf atla_ét%ﬁJhWaXt u & e was
evapor at e nd r ried. w iltered an
evagorategsﬁ ?Kq&ﬁfﬂﬁlﬁgbﬂ§ﬁﬁﬂé@F@H SFEIRIOLFTEO12005 WO
031002556 vﬂﬁﬁ/p%@ﬁit&%iﬂ& o2flate mtrﬁoﬁmabneoﬂ A5 ). CLO/MS /6y BSS (MLPgREPhY (silica
gel et hyl eta%? Tpd hept ane) giving t title conpound as an oil (2.2
VB ni /7 %@ 8 “(MH+, 100%, 202 (100%, 159 (23%. 2-{2 [4-(2,3
D hydrobenzo[l 4] di oxi n-S yl ) pi perazin-1 yl]ethyl sul fanyl)nicotinonitrile,
2
2a[4 (2 3Tﬁfﬁ@ﬁ?@%&ﬂﬁ%ﬂﬁ@ﬁﬁqﬁﬂﬁwﬂﬁ@§@V5$ﬁWpera2|n 1-yl]et hyl mercapt ane (2.2

g) was dissolved in a solution of potassiumtert-butoxide (0.81 g) in DW
(25 m), it{IZ 4—?£C31:a915-2]3 -dihydrobenzo[1,4]dioxin- 5-yl)pq;emzm—-]-yl]ethylsub‘anyl}-&‘—
methanesulfonyl-4-methyl-6-phenylpyridine, 2b: LC/MS (m/z) 551 (MH+), RT =220,
purity: 77%.

2-
y
(
y
L
2-
y

20
2-{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4] dioxin-5-yl)piperazin-1-yljethylsulfanyl}-4-methyl-
6-(piperidin-1-yDnicotinonitrile, 2c: LC/MS (m/z) 505 (MH+), RT = 2.33, purity: 87%.

2-{2-[4-(8-Cyano-2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-6-
25 methylnicotinamide, 2d: LC/MS (m/z) 440 (MH+), RT = 1.58, purity: 90%.

2-{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-
yjethylsulfanyl}nicotinonitrile, 2e: LC/MS (m/z) 408 (MH+), RT = 1.75, purity: 96%.

30 4-Cyano-2-{2-[4-(2,3-dihydrobenzo[l,4]dioxin-5-yl)piperazin-1-yl]ethoxy}pyridine, 2f:
LC/MS (m/z) 367 (MH-+), RT = 1.62, purity: 82%.



m n and heated to 50 C. A solution of 2-ch.loronicotinonitrile (1.91 g) in
DMF (25 nL) was added dropwi se and stirring was conti neesoldhba»obher 2 h
at 50 C. The mi xture was evaporated and re-dissolved in THF, washed with
brine, dried with MgSO4, filtered and 10 evaporated to give an oil which

was subjected to purification by colum chromatography (silica gel; ethyl

acet at e, and triethyl amne) giving the titl ﬁ&g@&?gas an oil
whi ch preci plaﬁﬂfsed as the oxal ate salt from acetone. F i Bg . L M5 (M 2)
383 (M#), RT = 1.70, puri ty 87% 1p The follow ng conpounds were

prepared anal ogousl| 8- Cyano- 2, 3-di hydrobenzo{l, 4] di oxi n-5
yl ) pi per azi-fF-H(g ﬁi@lﬂmf@mﬁ&f@? m%yﬂnmem#mé@tﬁombﬁyﬂef@mmmﬁé

phenyl pyri ﬂ@mggﬂf )3 '11): F ‘?{I&QA = 2.20, purity: 77% 20
2-{2- [4(82§|Q/ano gg?{%% enzlg 1 OXi n- Syl)plperazm 1
yl ] et hyl sul fanyl) - 4- et hyl - 6(p|per|d|nlyl)nlcotlnonltrlle 2c: LC/ M5

(mz) 505 4 Miﬁ;&(z %zhyd?abg)éo[ ,?}Hliéxbyiylﬁ é%‘_azétl J](-J?e%épﬁs h%ﬁf) ?gpegzdm 2!'

Di hydr obenzo('1, 43di 6xi n-5 pi per azi

met hyl ni c o¥risainoma e, 2 LG Zg AR AR, puskey: 913%1 58 purity: 90%
2-{2-{4-(8-Cyano-2, 3-di hydrobenzo[l 4] di oxi n-5 yl ) pi perazin-| -

yl]lethyl sul fanyl ﬁnl cotinonitrile, 2e: LM (mz) 408 (MH), RT = 1.75,
purity: 96Y2-[Ha2a-D8ydrebergeli dldicrine ylpinsramipcidls@mpi methyHb-6i n- S

yl) pi per azjpm yépéaekdzﬁmﬂ)m&%mn%% c%@rs W@Fﬁg{(&—%@%&l};ﬂg«ym = 1.62,

purity: 82% Novernber 2005 WO 03/ oo 556 / 004
2-{2-[14-(2, 3- D|hydrobenzo[1 4] di oxi n-5 yl ) piperazin-1 yl]ethoxy}-6

TRt DY! B COLERAl .22 (zbglhwo&wn]g%%rs- eragglyﬁet@*)u“ty 7%

2-{2-[4-(2, ydro enzof [, 4Jdi oxf n razin- et hoxy) - 4- net hyl
6- (pi peri drlﬂﬂqfomeshygfﬂté)OM@kamQMﬂ(@/z) w@im&yuntsw‘(/w) RT = 2. 24,
purity: 98% 2-{2- [4 (2, 3-Di hydrobenzo[l 4] di oxin-S yl ) pi perazin-1

yl ] et hoxy) - 4- net hy 5,4 rrethylplperazm 1 yl)nicotinonitrile, 2i: LC M
(mz) 479 2(1%44)(2 Sﬁﬂzydrp a2o[1gldidqxinyg-ylptppsazing -ylethoxy}-3-methanesulfonyl-4-

51 ?éf'hg )r:; ;hmy:_apie%yzpﬁmé,% e ﬂcJM@(n%%na A+ RELD46 unyh 934 per azin- 1
2-{3~f4-(2,3-Dihydrobenzof I,4]dioxin~5-y19plfperazzln-1 -yljethylsulfanyl}-4,6-dimethyl-3-
phenylsulfonylpyridine, 2I: LC/MS (m/z) 526 (MH+), RT = 2.11, purity: 92%.

2-{2~[4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yljethylsulfanylpyridine,
20  2Zm: LC/MS (m/z) 383 (MH+), RT = 1.67, purity: 87%.

2-{3-4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-4,6-
dimethylnicotinonitrile2n: LC/MS (m/z) 412 (MH+), RT = 2.02, purity: 96%.

25 6-Chloro-2-{3-{4-(2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4-
methylnicotinonitrile, 20: LC/MS (m/z) 432 (MHE#+), RT = 2,00, purity: 93%.

3-Chloro-2-{3-{4-(2,3-dihydrobenzof 1, 4] dioxin-5-yl)piperazin-1-

yilethylsulfanyl}nicotinonitrile, 2p: LC/MS (m/z) 418 (MH+), RT = 1.90, purity: 73%.
30

6-Chloro-2-{3-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-

Yijethylsulfanyl}nicotinonitrile, 2q: LC/MS (m/z) 418 (MH+), RT = 1.91, purity: 72%.



trifluoromethylnicotinonitrile, 2j: LCOM (mz) 475 (M#), RT = 2.29,
purity: 99% 2-{2-[4-(2,3-Di hydrobenzo[1, 4] di oxin-5 vyl )jgng,p@%ép-z@% :

yl ] et hoxy) - 3- net hanesul fonyl . -4- nethyl -6 phenyl pyridine, 2k: LM (m z)
510 (M#), RT = 2.16, purity: 98% 15 2-{3-[4-(2,3

D hydr obenzo[ 1, 4] di oxi n-5 yl ) pi perazin-1 yl Jet hyl sul fanyl }-4, 6-di net hyl - 3-
phenyl sul D(ng’ﬁl dine, 21: LM (mMz) 526 (MI+), g 0’14%5 purity: 92%
2-(2-[4-(8--Cyano- 2, 3-di hydrobenzo[ |, 4] di oxi n- 5yl ) pi peraz

yl Jet hyl sul fanyl }pyrl dine, 20 2m Lgﬁl\/s (mz) 383 (I\/I H+) RT =1.67,

purity: 87 [ drobenzo[ |, 4] di o pera2|n 1

yl ] et hyl sd{ %’é{?fﬁr z(iéj 3"6’% %94064 ‘f;’é‘ﬂ“ﬁéﬂ’?t’?’?”%”"&ﬁy‘?K Wit z) 412 (MH),

RT = 2.02, ﬂupmmcbzywmﬁﬁafm.ZEC/ﬁs@ﬁ!zmﬁ-(ﬁﬂ{rﬁﬂ#iﬁs Burdli:Rgelr obenzo[ 1, 4] di oxi n-5
yl ) pi perazin-1 yl Jethyl sul fanyl)-4 ylnicotinonitrile, 20: LG M5 (M z)
432 (M#), RT = 2.00, purity: 93%

5- Chl or 0- 2-$334{(cYatn3- Wthnﬂﬂﬂb@iﬂﬁ ibmir Mdhnal 4%’-
yl Jet hyI s%ﬁ%g C%l cot L é&éj{ﬂmég M (mz l\/fl[fll--I
purity: 739 ”’@W’B ({E @7 %@@?ﬂﬁoﬁgﬁj’ﬂfﬂp’ i oxi n- 5

yI)plperazm | - yI]ethyIsquanyI)nlcotlnonltrlle 2q: LCO M5 (mz) 418

) oo g1 e A e v gy ) 00435

yl ] et hyl s ubhamyidotiBonitkile, 2t DOMS(iri/4) qm@mm)qrreaoﬂpﬁxﬂy&mﬂ z) 436 (MH+), RT
=195, purity: 89% 2-(3-[4-(8-Cyan 2, 3-dil xydrobenzo[ 1, 4] di oxi n-5
yl ) pi perazin-1 yl]ethylsul fanyl}-4, 6 S dinethylnicatinnitrile, 2s: LC M

(' z) 436 Sdhbrp2- {RT@w-@anlz 3wwrbbenzo?§%dw§mstw) a-aan{l?yf]kﬂyzéz%@yﬁno 2,

R I BT RO TR ty: 7%

10 5-Chloro-2-{3 [4 (8- cyan 2, 3-di hydr ohenzo[ |, 4] di oxi n-5 yl) pi perazi n4
yIJethyIs nyl 6- di et icotinonitrile, 2u: LCIMS (mz) 471 (MH),
= 2. 24% ?f3‘[%i/87 Boéﬁ%@? obentofl §lgwopis-SwYaiRerasr-13_ di hydr obenzof | ,

4] di oxi n- 51 )L #btivohitrile 2] BG/VE E@JIMJH)IMOHB@ iitpidiesn. 2v: LCI VS
(m z) %435(]K/I12I'I fjp’@ﬂ}gT = 1%9% punt;}ﬁﬂgl% Py

= 1. 90,

6-Chloro-2-{3-[4-(8-cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-
yijethylsulfanyl}nicotinonitrile, 2x: LC/MS (m/z) 443 (MH+), RT = 1.91 purify: 87%.

6-Chloro-2-{3-[4-(8-cyano-2,3-dikydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl }-
20 S-fluoronicotinonitrile, 2y: LC/MS (my/z) 461 (MH+), RT = 1.62, purity: 84%.

2-[2-[4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl}piperazin-1-
Yifethylsulfanylinicotinonitrile, 2z: LC/MS (m/z) 431 (MH+), RT = 1.62, purity: 94%.

25 2-[2-[4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-yljethylsulfanyl]-4,6-
dimethylnicotinonitrile, 2aa: LC/MS (m/z) 459 (MEL+), RT = 1.87, purity: 72%.

6-Chloro-2-{2-[4-(6-chioro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
Vijethylsulfanyl]-4-methylnicotinonitrile, 2ab: LC/MS (m/z) 479 (MH+), RT = 1.91, purity:
30 97%.



6- Chl oro- 2- (3-[4-(8-cyan 2, 3-di hydrobenzofl, 4] di oxi n-5 yl ) pi perazin-1-
yl Jethyl sul fanyl}nicotinonitrile, 2x: LCOM (mz) 443 (Mitupvenierzbodl
purity: 87% 6Chloro-2-(3-[4-(8-cyan-2, 3-di hydrobenzo[1, 4] di oxin-S

yl ) pi perazin-1 yl]ethylsulfanyl}- 20 5 fluoronicotinonitrile, 2y: LC/ M5
(mz) 461 (M+), RT =1.62, purity: 84%

2-12-14-(Q -2, 3-di hydr o- 1, 4- benzoxazi n- 3-on- 8 4(, I in-1I-
yl ] et hyl s&(ﬂg}r({%ﬁ%ni cotinonitrile, 2z: LCIMS (mM2z2) 43{' m@,s& =1. 62,
purity: 94% 25 2-{2-{4-(6-Chloro-2, 33di hydro-1, 4-benzoxazi n-3-on-$

1) pi in-1 hyl f |]1-4,6- dinmethylnicoti itrile, 2aa: LC/MS
{00 PS5 B L ol ED bl ool Dt 11 € 200
6- Chl or 0- Qijedylsdbfatefii-6-MeByRicerindnithib) Bak: 0CMS (RNZ9 QARE ) RI=QART7 SDurity:
yl ) pi per aéésg}m yl ] et hyl sul fanyl J-4 et hyl ni coti lrql%ﬁijtﬂlri | e, ﬁ);gty LCI M5

(WHH)

(znlz) 47 . RT =1.91, purity: 30 97% 29 November 2005 WD 03/ 002556
PCT/ DK02/ 00435 23

4- Chl oro- 2: (,2- [ 4- (6-chl or o- -dj hydro-1, 4- benzoxazi n-3-on-8

yl) pi pe$ a 'ﬁglf’i-a'@fz\l[gfgﬁ'ﬁﬁg"ﬂfzf%é%%%Q“ég“ﬁWWﬁﬁ@BTSW@BWFW’FﬂE, lac: LG/ M5 (ndz)
479 (M) | yifeihylrulfungfl-d, {litiekHyShicotinbaithile, 2adr IQIMBI(@/2§ 493 (MH+), RT =2.12,
[2-[4-(6-chl.org-2, 3-di hydro-1, 4-benzoxazin 3-on-8 yl)piperazin-|-

yl ] et hyl sii'f n§§%4 6-di met hyl nicotinonitrile, tad: LC/MS (mz) 493 (MH),
RT = 2.12, purity: 98% S-Chloro

2-[2-[4-(6:chl orp:2, 3-dj hydro-],4-benzoxazi n-3-on-8 yl)pi perazin-1 10

yl ] et hyl sLﬂ‘?@?ﬁ?rZJﬁrfé'cf?'F)fM}é?zz3r4’Jflyé€°'f‘z'é?*’zax@%éﬂ(zﬁry?yw%méw) , RT = 1.87,
puri tyi1o 96Wethfisifiahricodndnrile 2aba-(THE Qi) 26530 -0t 47, furB@RERxazi n- 3- on- 8
yl ) pi perazin-1- ylJethylsulfanyl]nicotinonitrile, 2af: LCM (mz) 465
(MH), RT =1.79, purity: 98% 15

6- Chl or 0- Z-CRlorod- 2G4 qbehIb0-23- Byl DY SlbBmbradin DRABIHPHLAZiAION- 8

465" e S gt S ints (B A US) KA A by o9 HT VB (M2
2-(2-[4-(6-Chl oro-2, 3-di hydro-1, 4-benzoxazi n-8 yl ) pi perazin-1 20

yl ~et hyl su nylJnicotinonitrile, 2ah: LM (nmfz) 417 (MH), RT = 1.75,
pur i ty.YS é/ﬁﬁ%&[ﬁ:{%ﬁé}@?ﬁf%}”ﬂ"’sJ#Wﬂ’-"ﬁj"ﬂ‘-gﬂf@ﬁfﬁ'ﬁﬁﬁ‘gh- 8 yl)piperazin-1
yl Jet hyl sulfesplydifanl-S-ftushomediRomitles Plgt DOMS (ii/4) @83 ML), RTEEWES (o) 445

( MCA+) , RB@? 2.04, purity: 96%
0.

2-{2-[4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-
20 yllethyisulfanylinicotinonitrile, 2ah: LC/MS (m/z) 417 (MH+), RT = 1.75, purity: 93%.

2-{2-{4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-yljethylsulfanyl]-4,6-
dimethylnicotinonitrile, 2ai: LC/MS (m/z) 445 (MH+), RT = 2.04, purity: 96%.

25 6-Chloro-2-[2-{4-(6-chloro-2,3-dikydro-1,4-benzoxazin-8-yl)piperazin-1-yifethylsulfanyl]-
4-methyinicotinonitrile, 2aj: LC/MS (m/z) 465 (MH+), RT = 2,08, putity: 96%.

4-Chloro-2-[2-[4-(6-chloro-2, 3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-ylfethylsulfanyl]-
6-methylnicotinonitrile, 2ak: LC/MS (m/z) 465 (MH+), RT = 1.95, purity: 89%.
30 '
J-Chloro-2-[2-[4-(6-chioro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-l]ethylsulfanyl] -
' 4,6-dimethyinicotinonitrile, 2al: LC/MS (m/z) 479 (MH+), RT = 2.24, purity: 97%.



25 6-Chloro-2-[2-[4-(6-chl oro-2, 3-di hydro-1, 4-benzoxazi n-8 yl ) pi perazin-1
yl]ethylsul fanyl]- 4-nmethylnicotinonitrile, 2aj: LC M5 4ddigderffifin 200H) . RT
= 2.08, purity: 96%
4-Chl oro-2-[2-[4-(6-chloro-2, 3-di hydro-1, 4- benzoxazi n-8 yl ) pi perazin-.|
yl]ethyl su fanyl J- 6- rrethyl nicotinonit rile, Zak: LC/ M5 (mz) 465 (M+), RT
=1.95, pu
5- Chl oro- ;’h{% %zgg(G chl oro-2, 3-di hydro- 1, 4- benzoxa2|PCTQ)KOflfoﬁfsperam n-1
yl Jet hyl sul fanyl]- 4, 6- d| rrethyl nicogjnonitrile, 2al: LC M5 (nmz) 479
(MH), RT = ur|t 97% 29 Novenber 2005 WO 03/ 002556 PCTI DK02100435
24 5-Chl &@d?ptzizf[ﬁfq @Wér@tyérogsﬂbmﬁm &ylpipvearineicazi n- 8 yl ) pi perazin-1 -
yl Jet hyl subtamvlidniisebiamit, 2hnes. cAR o/ %i@gﬁ = l = 2.00,
purity: 9 OJE j;'yéﬁyojr%o 2-12-[4-(6-chl oroé)z 3- fﬁ’:/%?o?'ﬁéﬂ%nz%xam n- 8
yl) pi pera2| n I 5 yl]et hyI suI fanyl Jnicotinonitrile, 2an: LCIM (mz) 451
W), RT = 9‘2 é’lﬁ-r(ﬁlchl%%.?—a@zﬁ%l LOF Pengoxazm-%yl)p iirqzm—]-

[ 2-]4-(6- chloro dro-1 benzoxazl n- erazin-1 ‘
yl ] et hyl suVravsHf WUSMPW?WHWZ&'ML%I(W) 454 Ifd/WS)‘{mW 74%469 (MH+), RT
= 2.00, purity: 96% 10 5- Cyano 4-{2-14-(2, 3- d|hydrobenzo{1

4Jdi oxi n- St&ih) pi perazin-1- yl]ethylsulfanyl }Eyl’l m di ne, Za LOMs (mMz) 384
( MH4) 1@3-2 [6I£f{q-§};lorg§%dzhydro-l 4-benzoxazin-s-yl)piperazin-1 —yl]ethy ulﬁmyl]—

5- 4- (miq?i 1
yl ?é? |n gyl S%ﬁﬂ?ogﬁz%t%:o?%r%%?ﬁﬁlggﬁ%%@ﬁ?] 2p %{F\Ty{zp%/dr %dr}lirtﬁP 3??? r]2aq LO M5 (M z)

507 (M), RT = 2.49, purity: 93%

5- Cyangy 4-s i oxi n-5 yl) pi perazin-|-
yl Tet hyl sujl girlg/ll ﬁff%%%ﬁ%b%mxﬁ I\/S;I %139 M), RT = 1.70, purity:

98% 5- CyaHesbH }Arr(ﬂgd%ﬁal ZC@E&W%M -41}<i§»mstﬁtm9$%y| ) pi perazi n-1
yl Jetl iyl sul fanyl )- 20 6-nethyl sul fanyl -2 phenyl pyrimdine, 2as: LC/ M5
(mz) 532 ( 91% 2- 1[ ((512 3 Di hydrobenzo[l,
4] di oxi n- & Wycpﬁé%ﬁh@3@@dvﬁ1@[ﬁy}/c@w¢%y@ﬂrp}emn— edledyivdfemyii-fyri mi di ne, tat:

L Ms (m i
2-{2- [El (?@gﬁlgﬁ w?"“@d?ﬂ%’%ﬁ? gp%@%g]y({jﬁ/zgé I n@'ﬁg‘)’fl{ i?g% |;p aztiyngsf

yI]etthsquanyI} 4, 6- dinethylpyrintidine, tau: LM (nmlz) 413 (MH), RT

= 1.70, puYLdylo-4- ?ﬁ%’—(&cyano-z,3-dzhydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-
Vijethylsulfanyl}pyrimidine, 2ar: LC/MS (m/z) 409 (MH+), RT = 1.70, purity: 98%.

3-Cyano-4-{2-[4-(8-cyano-2,3-dihydrobenzof 1, 4] dioxin-5-yDpiperazin-1-yljethylsulfanyl}-
20 G-methylsulfanyl-2-phenylpyrimidine, 2as: LC/MS (m/z) 532 (MH+), RT = 2.49, purity:
' 91%.

2-{2-[4-(2,3-Dihydrobenzof1,4]dioxin-5-ylpiperazin-1-yljethylsulfanyl}-4,6-
dimethylpyrimidine, 2at: LC/MS (m/z) 387 (MH+), RT = 1.66, purity: 95%.

25
2-{2-{4-(8-Cyano-2,3-dihydrobenzofl,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-
dimethylpyrimidine, 2an: LC/MS (m/z) 413 (MH+), RT = 1.70, purity: 80%.

2-{2-{4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4-
30  methoxynicotinonitrile: 2av: LC/MS (m/z) 414 (MH+), RT = 1.8, purity: 83%.

' 6-Chloro-2-{2-{4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-5-
Jluoronicotinonitrile, 2ax: LC/MS (m/z) 436 (MH?), RT = 2.0, purity: 86%.



2-{2-[4-(2,3 Di hydrobenzo[ 1, 4] di oxi n-S yl ) pi perazin-1 yl]ethylsul fanyl}-4
30 net hoxynicotinonitrile: 2av: LOM (mz) 414 (M), 3¥NoverberPapsty:
83% 6-Chl oro-2-(2-[4-(2, 3-di hydrobenzo[ 1, 4] di oxi n-5yl ) pi perazin-1

yl Jethyl sul fanyl }-5- fluoronicotinonitrile, 2ax: LC M (mz) 436 (MH), RT
= 2.0, purity: 86% 29 Novenmber 2005 WO 03/002556 PCTI DKO2/ 00435 25

6- Chl or o- 2 (8-cyano-2, 3-di | zydrobenzoj |, 4Jdi ox},05 (i perazin-|
yl ] et hyl sﬁé%ﬁéﬁ#ﬁ S fluoronicotinonitrile, lay: LU k}%"'?“r% 4%461 (MH), RT

2.0, purity: 84% 2-{2-{4-(2,3 Dihydrobenzo[1, 4] di oxin-S yl)piperazin-1
yl Jethyl sul fanyl }-5-ethyl pyrimdine, 5 2az: LG M (mfz) 387 (Mt), RT
=1. 8, purifhio -[2-(&{321”? Aﬁ(dz'w@"obrnnyﬂ#Emzb[l)rzpewpmlm(ﬁethyl@mylb| perazin-1

(i) R oo 2oy oM R YU L 0 R ol 1. 4] 1 o -5

yl ) pi perazin-1 yl]ethylsul fanyl}-4 6- dinethoxypyrtmdine, 2bb: LC M (nlz)
420 (M), 2—?—2[[4‘@ S%zhygi-brbbﬁzy[l gﬁaﬁ%—.&’- )pzperazm-l-yl]et lsulf )(1}1}-5-§th lf) rimidine,

4- Chl or o- no- é robenzo pl perazin-1
yl Jet hyt s A% BT i Bipaety: 8;_3%’«: LCII\/S (mz) 433 (MH+), RT =1.8,
purity: 78% 15 2 (2 [4 (8- Q/ano 2, 3-di hydr' obenzo[ |, 4] di oxi n-5

yl)piperazin-1 yl]ethylsulfanyl) 4- trifluoronethyl pyrimdine, 2bd: LC M
(mz) 434 % r[ﬁqg-?-—ﬁwdmbgﬂeﬂ‘f Wtiryl)mv/ézmzfe»ﬂaﬁawﬁad}/ -6gi cal testing The

affinity qfq,gm&n&@w%m a: LOFIS (537 i %@uﬁfﬁf k/fa iGCRLON S Was

deternmined by neasuring the inhi b|t|on of Di ndi ng o a radioactive | i gand
at 5-HTI A receptors as descrlbed |n the following test: 25 Inhibition of

3H-5-CJy Blpgpgzgg,ﬁjmgu e%ﬁlf}%ﬁlélmgﬁl 2,god the inhibition by

drugs of the binding of th HTIA oni oxam do tryptam ne

(3H 5- CT) t{ﬂaeﬂequ@mnm BCMSl(m/%)é )sR'%T'éBJBHﬂBO7@ﬁpr essed in
transfected HeLa cells (HA7) (Fargin, A et al. J. Biol. Chem 1989, 264,
14848) is determined in vitro. The assa}/ was perforned as a nodification of

t he met hod~CHeseritéd-menadiriimigobanzol (W idioxiatsyipipargzinfiylietlsdnylExp. Ther .
1994, 268, 6 AQRAyridHARIR: LC/MS (m/z) 433 (MH+), RT = 1.8, purity: 78%.

15
2-{2-{4-(8-Cyano-2,3-dilydrobenzo[1,4]dioxin-5-yl)piperazin-1-yi]ethylsulfanyl}-4-
trifluoromethylpyrimidine, 2bd: LC/MS (m/z) 434 (MH+), RT = 2.0, purity: 84%.

20  Pharmacological testing

The affinity of the compounds of the invention to 5-HT4 receptors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT) s receptors as described
in the following fest:

25
Inhibition of *H-5-CT Binding to Human 5-HT;, Receptors.

By this method the inhibition by drugs of the binding of the 5-HT1 4 agonist
*H-5-carboxamido tryptamine (*H-5-CT) to cloned human 5-HT; 4 receptors stably
30  expressed in transfected HeLa cells (HA7) (Fargin, A. et al. J. Biol. Chem. 1989, 264,
14848) is determined inz vifro. The assay was performed as a modification of the method
described by Harrington, M.A. et al. J. Pharmacol, Exp. Ther. 1994, 268, 1098, Human 5-

HT, 4 receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50



HTI A receptors (40 gg of cell honogenate) were incubated for 15 m nutes at
37 Cin 50 29 Novenber 2005 WD 03/ 002556 PCT/ DKQ2/ 0043528 fiovervhelrdoss buf f er
at pH 7.7 in the presence of 3H5-CT. Non-specific binding was det erm ned
by including 10 pMof netergoline. The reaction was term nated by rapid
filtration through Unifilter GFB filters on a Tontec Cell Harvester.
Filters ted in a Packard Top Counter. | b, 2a, 2c,
21, 2o, “ﬁh?%ﬁ&ﬁ% 2aa, 2ah, 2ai and 2aj were testedag 2h 3Sshowed | C50
val ues of less than 300 nM The conpegnds of the invention have al so been

tested for their effect on re-uptake of serotonin in the follow ng test:
10 Inh|b|t?%ﬁﬁﬁpm@ﬂﬁgﬁﬁ?7BH@@E@QFﬁPBIﬁ%FTéﬁﬁﬁﬁ“ﬁ@ﬂ@ﬁ@@@ﬁﬁégmﬂm@ﬁng this

met hod, t he igddidirgt 10 0K ofHhidiGSolin® TheWRhdRbet whsSrmate B k-Rld fiRish wdfde- HT i nto

whol e rat_hrain &¥naptosornes is determined in vitro. The assay was
per f or med Gl SEH e g TopyacCell Harvestes Filicsyirainierasied BgyPaderidlops0, 13.
Conpounds ddntet. "Corﬁﬁoun&cla 13122, 2091, 26325, 2Y 27,2%a, 2anl 2ai gﬁf?ﬂaj \%&Qtestg@éndand 23]

were tested and showed O val ues of 16ss than 20 nM The b-

ant agoni st @“@é?@ﬂ?@?“gﬁm%%ﬁé‘BPN%he conpounds of the |nvent|on has been
estimated in vitro at cloned 5-HT1A receptors stably expressed in
transfected HeLa cells . (HA7). In this test, 5-HI1A antagonistic activity
is estimat cﬁﬁmﬂ%ﬁﬁﬁ#FH§@Wﬁ@h§ﬁﬁk?Pﬁmﬁﬁm@ﬁ%ﬂﬁﬁeﬁ%ﬁﬂﬁﬁﬁﬂﬂﬁﬂﬁ ant agoni ze the
5- HT i nducsedtohiblih B tdiWingkest: Or skol i n i nduced cAMP accunul ati on. The assay
was perforned as a nodification of the nethod described by Pauwels, P.J.
et al. Biochern. Pharmacol. 1993, 45, 375. Conpounds la, Ib, le and Iv were

t est ed1@ndnBibRR Af TH-EH BtdRSING R4t B fin EPRIPtAORAG. "M 25 Some of the
conpounds of the invention have al so been tested for their in vivo effect

on 5- HT1A receptors in the assay described by Sanchez. C. et al. Eur. J

Phar necol UskQ s mah5y, HRRALLAAS drubdto ikt teSlumBRbRSIORISHT ftliRct s of test

conpounds are determ ned by neasuring the ability of the test conpounds to
i nhi bi t 5fﬁ?@@wmt%a%%ad%ﬁrme%wwoﬁ%easwwmeer@aﬁfﬂoasﬁ@fgnw Yhe present

i nventi on IASSEPsycH kls!ﬁrb!c&oﬁqwslbb M3 3%mpirat PA)ilf) 24 0, URLAKS 2ul 2&“' bitors and
have antagonistic effect at 5-HflA receptors. The conpounds of the

i nvent +on a%uz%h’?ﬁé?‘%?%?"é"eéﬁ?@%PWJQ@F@PGSPSFS%%29 tment of di seases

and di sorders responsive to the inhibition of serotonin re-uptake and

antagonlstlc activity at 5-HT1A receptors. Diseases
& 5-HT\4 antagonistic activity of some of the compounds of the invention has been

estimated in vitro at cloned 5-HT;, recepiors stably expressed in transfected HeLa cells
(HA7). In this test, 5-HT;, antagonistic activity is estimated by measuring the ability of the
20  compounds to anfagonize 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, 1b, 1e and 1v were
tested and showed ICsy values of less than 7000 nM.

25 Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HTarecepiors in the assay described by Sénchez. C. et al. Eur. J, Pharmacol, 1996, 315, pp
245. In this test, antagonistic effects of test compounds are determined by measuring the
ability of the test compounds to inhibit 5-MeO-DMT induced 5-HT syndrome.

30 The compounds of the present invention possess valuable activity as serotonin re-uptake
inhibitors and have antagonistic effect at 5-HT4 receptors. The compounds of the invention
are therefore considered useful for the treatment of diseases and disorders responsive to the

inhibition of serotonin re-uptake and antagonistic activity at 5-HT4 receptors, Diseases



29 Novenber 2005 WD 03/002556 PCT/ DK02100435 27 responsive to the

i nhibition of serotonin re-uptake are well-known in thes@nbvaseriZoosude
af fective disorders, such as depression, psychosis, anxiety disorders

i ncludi ng general anxiety disorder, panic disorder, obsessive conpul sive
di sorder, etc. 5 As expl ained above, the antagonistic activity at 5-HTIA

recept or s y&f osloRscompounds of the invention will co he negative
feed back ne%ﬁ%nfsn1induced by the inhibition of se?olgﬁﬁﬁ&?%uptake and is

t hereby expected to inprove the effegt of the serotonin reuptake
inhibiting activity of the conpounds of the invention. 10 The conpounds as
cl ai med heFEORIY R the fbiibition obserotngin renaplales arowdldknown in thedrizant includef ul  as f ast

onset of agki@ dBdbE 08 M depk@fiod pﬁcﬁéﬁ,%ﬁwms&ﬁergﬁaﬁﬁg%ﬁ&al The conpounds
may al so be usefu] for the treathent of depressions are
non- r esporfEiFl disgrdety panis isoyden gbepssiyp penpubBRIdisordgrsetSone of the conpounds of

the invention have al so been found to have affinity to dopamne D3 and D4
receptors [n the faollow ng two_ assays. 20 Inhibition of the binding of

3H YM 091578 FPiagehihens the gpagenistc aoivityest &Floyrecepiprsiofi fhs coresohstd of the i nhi bi ti on
by drugs qﬁvanh@ld@ﬂu@&inf@ac%eﬁe%hﬂ%%e@%&cﬁhe&mm%u%g&@- Ridrgnes of human

cl oned dopam ne D4l-receptors expressed in CHO ce s determned in
vitro. MetHoPoHgeyriake andis Barehyenpactet fo improvm the effechefifestsgrotopingeuptakechni cal  dat a

certificatighibidhy REARDT theCdHGundsRRinbidvb@an 0f the binding of [3H]| - Spi perone
to human D3 receptors By this nmethod, the inhibition by drugs of the
bi ndi ng [ 3H] Spi perone (0.3 nM to 30 nenbranes of hunman cl oned dopan ne

D3- r ecept Ore cepufds Slainidd frh 68 kilefordrd cAGHEEI T BEFhrtichary idefilPas Mt hOd
nodified fromR G MgcKenzie et al. Eur. J Pharm Mol .  Pharm Sec.

G .
1994, 266, FYB8" ahen MEcamprs fopboBeamsnbef dopesioe. ThepomMel reYassbes  As seen
from the abefor thé¥eabRPSTEBHSssiBls Wil akd WRRHRIvE Rl bdiknte f Or the 5-HT1A

SSRIs.
15

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

Dj; and D4 receptors in the following two assays.
20  Inhibition of the binding of *H-YM-09151-2 to human dopamine Dy receptors

By this method, the inhibition by drugs of the binding of [*H]YM-09151-2 (0.06 nM) to

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

in vitro. Method modified from NEN Life Science Products, Inc., technical data certificate
25 PC2533-10/96.

Inhibition of the binding of [SH]-Spiperone o human Ds receptors

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

30  membranes of human cloned dopamine Ds-receptors expressed in CHO-cells is determined
in vitro. Method modified from R.G. MacKenzie et al. Eur. J, Pharm.-Mol. Pharm. Sec.
1994, 266, 79-85, | |



receptors, inhibitory activity at serotonin reuptake sites, and affinity
for dopam ne D3 and D4 receptors. Accordingly, the comanpEdsnEEr005

consi dered useful for the treatnment of psychiatric and neurol ogi cal

di sorders as nentioned previously. 5 Pharmaceutical formulation The
pharmaceutical fornulations of the invention may be prepared by
conventional .apthods in the art. For exanple: Tabl e{,%sﬂwj éﬁ?s prepared by
m xing the active ingredient with to ordinary adjuvants and/or diluents and
subsequent|y conpressing the mxture,gn a conventional tabletting machine.

Exanpl es of adjuvants or diluents conprise: corn starch, potato starch,

tal cum medfied] finm Se hove the comequadsof ge invertion show affinity forded-HFa | i ke. Any

ot her  adj dptsSinBibitH il SerdtSHR Ml S8 aédaiﬁh as

col ouri ngs, Iavourli(.%gs, lts%reservat !ll%/{e_s e%’c;ngrray %rﬁ@élgf&%f%gw ed t hat t hey
are conpatFspiErsyhchrdmgly, the eqmpeunds e eetisidened usefibfosik tredtwent of or i nj ecti ons may
be pr epar adydiuntlafis Al difhal BErRALL MEbAIAHGHY, and possible additives in
a part of t%e solvent for injection, preferab %/ sterile water, adjusting
the solUtion to desired volune, sterilising the solution and filling it in
sui t abl e afAHhSSudal Bialusto\NY Suitable additive conventionally used in
the art nay be added, such as tonicity agents, preservatives,
antioxidants, etc. 20 The pharmaceutical conpositions of this invention or
those whi cihe ghBmiBRMERGMA6hs oPthe AHEROEFAC 6 rﬁé&;%f%d%f&%vén‘&)éﬁﬂ&%ﬁﬂ?smy be

adm ni stered by any suitable route, for exarpl'e orally in the form of

tabl ets, dapeaitdsr xsuplactabletsanay hipprepasddy mizing perctine wewdient with t he f or m of

sol uti @ns dr@kary Mt Mor FifentP hRRASsbRLBEERPEARD BRIkl met hods

wel | - known in t_ﬁte art 25r may be usesd, a%&ealr)ly_ %ﬁg‘%n’@é@%ﬁ’?%m | y acceptabl e
carriers, “gieHeRtdablesngmsrhitg. Exagwles ohadjuvaniteridiliepls somprisaetomstagdied in the art
may be Us qtatoGRrthSiicAR thanesiulCsiaRIPRIMEHS 18fosd, Bnd ﬁlﬁ%ﬂk@.‘hﬁ}'oﬁ%&idm ni stered

in unit dosage form containi ng_ sai d conpounds 1 n an anount of about 0.01
to 1000 nopdiuiasngs of addifivesusally uepdder speh rymposes sish pscolayringseflaveysives.of about 0. 05 -

500 Ny, angsePsedUie ey Blsyd BRI 1t they Be alpBbIOit] BE actidC inbd@ie@mPOUNd Of
the i nven?)?eon. 29 _Nof/?ginber 2%05 29 Cl_gll}ns ' o
15 Solutions for injections may be prepared by dissolving the active ingredient and possible

additives in a part of the solvent for injection, preferably stetile water, adjusting the solution
to desired volume, sterilising the solution and filling it in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,
preservatives, antioxidants, etc.

20

' The pharmaceutical compositions of this invention or those which are manufactured in

accordance with this invention may be administered by any suitable route, for example
orally in the form of tablets, caps'ules, powders, syrups, etc., or parenterally in the form of
solutions for injection. For preparing such compositions, methods well-known in the art

25 may be used, and any pharmaceutically acceptable carriers, diluents, excipients or other
additives normally used in the art may be used.

Conveniently, the compounds of the invention are administered in unit dosage form
containing said compounds in an amount of about 0.01 to 1000 mg. The total daily dose is
30 usually in the range of about 0.05 - 500 mg, and most preferably about 0.1 to 50 mg of the

active compound of the invention.



1. A conpound represented by the general formula | ft2 R RI0 R11 R15 R14
ra R --tOH ~r,A (CH24 NR 12 5 (1) wherein X representsNeverhk@005 Of
CRRS. toyis -CRBR"'-, -CR6R -CR$R9-, -CR6--gCR7- or COCR6R ; of X and
Y together forma group -CR RS- or -CR4=CR5-CR6R7 Z represents 0 or S;
nis2,3,4,5,6,7,8,90r10; 15 ms2or3: AisOorS, WsN, CorCH  Q sN, Cor CH
wherein the dotted |line neans an optional bond; 20 R ~, RO are each

i ndependent |y sel ected from hydrogen, hal ogen, nitro, cyan,

tri#l uoronethyl, trifluoronethoxy, Cl.6 al kyl, CC--al kenyl, C2.64kynyt,
C3. 4- eydoal kyl, C3- 1-cycl oal kyl - C1. 8%al kyl , aryl -Onal kyl . CL. 6-al koxy,
Cl- 6-al kyl thi o, hydroxy, folWl, acyl, amno, C 4-alkylam no,

di (C1. 6- al kgthijwam no, acyl am no, G - 6- al koxycar bonyl am no, 2$

at ni nocar banyl am no, C1 b-al ky+l am nocar banyl am no and di (G - -

L. Acompound represented by the general formula I

2
R ‘ R10 R“ . R15 RM

R /\/ N—(GHa)—A q\ /3
(CHz)m k,..'«‘\

R‘IE

M

wherein

X represents O, NRY, 8 er CR'R®,

10 Yis-CR'R™, -CRR™-CR®RY., -CR®<CR'- or CO-CR'R"; ot
X and Y togother form a group -CR*=CR*- or -CR'=CR*-CRR’+;
Z represents O or §;

nis2,3,4,56,7,8,90r10;
15 mis2or3;
AisQor§;
WisN, Cor CH;
QisN, Cor CH; _
wherein the dotted line means an optional bond;
20
R" R? are each independently selected from hydrogen, halogen, nitro, ¢yano,
trifluoromethyl, trifluoromethoxy, Cr-alkyl, Cos-alkenyl, Co4-alkynyl, Cag-cycloalkyl, Cs.
g-cycloalkyl-Cyg-alkyl, aryl-Cig-alkyl, C.¢-alkoxy, C,s-alkyithio, hydroxy, formyl, acyl,
amino, Ci¢-alkylamino, di(C;.s-alkyl)amino, acylamine, C;.s-alkoxycarbonylamino,
25  aminocarbonylaminoe, Cr.¢-alkylaminocarbonylamino and di(Crs-
alkyl)aminocarbonylamino; and

R is selected from hydrogen, halogen, nitre, cyana, triflusromethyl, Cy.g-alkyl, Co¢~
alkenyl, CM-a!kynyl, Cis-cycloalkyl, Cy.g-cycloalkyl-C).¢-alkyl, aryl-Cy g-alkyl, formyl,



E

nitro, cyan, trifluoronethyl, Cl.6-alkyl, C, .6- alkenyl 29 Qovémbdriopas! ,
C3.t-cycl oal kyl, C3.s-eyol oal kyl-Cl . 6-al kyl, aryl-Cl-palkyl. fornyl. 29
Novenber 2005 WO 03/ 002556 PCTI DKO2/ 00435 30 acyl; and R10 and R11 are
each independently selected from hydrogen and Cl-6-al kyl or may together
forma brivigesmsssi sting of two or three nethyl ene grpp4Bgeeglsd R 2, R13,
R14 and R15 are each independently sel ected from hydrogen, hal ogen, nitro,
cyan, 5 trifluoromethyl, trifluoronmeighoxy, Cl-6-alkyl, C2.6-alkenyl,

C2- 6- al kyn .a[%g@ﬂ wal k G - s-cycloal kyl -Cl-6-al kyl, aryl,
heteroaryljyéyl’:. -a%y?m&%hgldﬁﬁeﬂ?f]@#@m orp hydragen and Gyiesliyd or makiy dr oxy
fornyl, gc@gt?th;qmrmm,bﬁdoqugmfsuﬂpoi 'k lftﬁdsrb_ 'ﬂmeallibulaﬁﬂ?ﬂe,g;o@bs;gn@l koxycar bonyl ami no,

am nocar bonyl ai i no, - 6- al kyl am nocar bonyl am no,

di (C . 6- al k¢l idonyl.am no,. SOPNR20R21 and NR20R21 wherein R2D and
R2' i ndepe%o’e%t’lrﬁy %é%r &5% @%ﬁ?ﬂﬁ’gﬁ%@% _OT@YQWWPI}E‘I%Q@WP@&I kyl or
pheny! ; 5 or tif2@omethlyl R fludragefioay C, walkil, Chilkhilf OGakyhA, ORicsdodife ), ar
attachedfo([ym - OF 61 red.ring, optionally. containing one further

het er oat onf %iﬁ?ﬁ'ci‘f"la%’% %ﬂﬁ?%{}dﬂ 0 CSG%@@%PUFE@P“B’% agl. al kyl or
acyl; any hyfioky,foretyh atyil, amirosacgiamimb aniitosirberg], CheilRecarhylafingCi d addi tion
salt theregf, . 0 nd of Claim1, characterised in that Zis -0-.
3. A conpound c%r?’g]é%%'ﬁ%’ %}6%2%5&%@?@@&%%61@3@3@@%#@0, Yis

- CH2CO-.  SIBNR™RA andNRERHvhefein®?2ind RE, indepeidatly Sepk @ hjdogehdl, X S 0 or NH.
5. Ac f the C aj#s 1. 4, characterised in that Wis N. 6. A
conpou?l)(gp%#&g%}s #WW%%W% %‘flkﬁag%fmg‘%l@g?nﬁ%‘&@cm?@@, 3 or 4.
25 7. A cotpbahiimoh 5Ghramenthered fifg aptiveilly S@ikinife 4nd FirthBr HefrodtorBwhitn COMpound  of
any of the; [ m.l- characterised [n that Rl, R2 and R3 are
independe(r:?t“%ﬁ#'0 t}oél@&rﬁeis’%&ﬂﬁg%%ﬁﬁ‘yh%ﬂ en or CN. 30 9. A conpound of any
of the Clains 1-8, characterised in that R12, R13, R14 and R15 are

oS e e B hAL s L hhiGe AL or iR A Sdod ol el 090%™ Nal ogen.
15

2. A compound of Claim 1, characterised in that Z is -O-.

3. Acompound of Claim 1, characterised in that Y is -CR®R” or Y is -CH,CO-.
20 4. A compound of Claim 1, characterised in that X is O or- NH.

5. A compound of any of the Claims 1 - 4, characterised in that W is N,

6. A compound of any of the Claims 1 - 5, characterised in thatnis 2, 3 or 4.

25
7. A compound of Claim 6, characterised in that n is 2.
8. Acompound of any of the Claim 1 - 7, characterised in that R?, R? and R® are
independently representing hydrogen, halogen or CN.

30

9. Acompound of any of the Claims 1-8, characterised in that R!2, R™, R™ and R
are independently selected from the group consisting of hydrogen, balogen, Cy.4-alkyl, Co.6-
alkenyl, Cy.¢-alkoxy, cyano, C;¢-alkylsulphonyl, acyl, nitro, trifluoromethyl and
trifluoromethoxy.



al kenyl, C -aikoxy, cyan, Cl4-al kyl sul phonyl, acyl, nitro, trifluoronethyl
and trifluoromethoxy. 29 Novenber 2005 WO 03/ 002556 PGld NK¢&di14d05 31  10.
A conpound of any of the Clains 1- 8, characterised in that R12, R13, R o
and R 5 are independently selected froma group consisting of hydrogen,
heteroaryl, trifluoromethyl, cyan, C.6-alkyl, C34-cycloal kyl, hal ogen,
NR2R21, SQEhFRBE2L, aryl, d-6-al kyl sul fonyl am nocg&?gﬂélﬂ? ﬁpd acyl am no.
5 11. A conpound of C aim 10, characterised in that ¥ R14 and R15
are independently selected fromthesgr oup consi sti ng of hydr ogen,

t hi oph f I h thyl, eth I

brono, 11 ult o, AS8EBIES By of B Bt Yasracfrst st B Kok putaiy

Tzet h_?_ﬂgsgloﬁr@msi‘tpendmmﬂg?ﬁd fioni alyroup qk?]hmg rﬂj}ﬂﬁg@.’aﬁmh @Mrgﬂget@@yl an no.
{2-]4-(2, 3&%&?1 ﬁ%ﬁ%ﬁf&&&ﬁkgﬁ? ﬁ%%ipfﬁ% na}y]’ﬁlféwllﬂ@aﬂf any1}- 6-

met hyi ni cmmmﬂmnylindacﬂmmﬂ.S 2- {2 [4-(2, 3 Di hydrobenzo[ 1, 4]dio)in-5

yl') pi peg azi n- 1yl J et hyl sul fanyl } - 6- net hyl -

trifluorol nethylnicotinonitrile, Ib 2-

{2-[4-(8- @}anoAZpﬁpmmyﬁﬂlminﬂlozﬂ@ﬂactb}dethﬁz)RB RMpad RZiaps | vl ] et hyl sul f anyl

6- neth I t tril
{2- [njf (%ﬂ%éﬂh%#ﬂ& enz rlm 2o %M?ﬁ%’ﬂg@&%iimﬁlﬂmmmethﬂ,
] et hyl swlmanwtwl@ﬂ(yl hyﬂﬂlmf@yls lorb,Jorony) fidord, pipklakifyl ONFipdnatnyi, g0t i nonitril e,

|
;g [ 4- (8- &Pgﬁ%myi's%]focrﬁlhmghmﬁ‘u}ft?@f Ty iriidylnpheny] pryigpogihonyiand | -y | et hyl sul f any

}-
2-
y
|
{
|

- mthyﬂlmmm)tl nonitrile, | e 3-{2-[4-(2,3-Di hydrobenzo[1, 4] di oxin
5 I)p| perazi n-1-yl]ethoxy} - 2- et hyl pyri di ne, | f

2- Chloro 3-{2-[4-(2, 3-di hydrobenzo[ 1, 4] di oxi n- 5yl ) pi perazin-1

yl ] et hoxyJpyr i Henempaynd &Bording to claim 1 which is

oo ol el s R i o

5-y1) pi penmthymicdtinphiidit, hoxy} pyr| d| ne, I I 2-Chl oro- 3-

{2 [4-8- Y30 & 2 n Ry YL A A kit e O ST B e P e
tnﬂuoromethylmcohnomtnle, 1b
2—{2-[4-(8-Cyan0-2,3—djhydrobenzo{l,4]dioxin-5-y1)piperazm—l—yl]ethyls;ulfanyl}—ﬁ-
methyl-4-trifluoromethyicotinonitrile, 1¢
2—{2—[4—(2,3~Dihydrobenzo[1,4]dioxin—5—y1)piperazin—l-yl]ethylsulfanyl}-6-(thiophen—2—y1)—

20  4-trifluoromethylnicotinonitrile, 1d

‘ {2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-ylJethylsulfanyl} -6-
methylnicotinonitrile,1e
3-{2-[4-(2,3-Dihydrobenzo{1,4]dioxin-5-yl)piperazin-1-yllethoxy}-2-methylpyridine, 1£
2-Ch10ro-3-{2—[4—(2,3—dihydrobenzo[1,4]dioxin-5—y1)piperazin—1—yl]ethoxy}pyﬁdine,lg

25 2-Bromo-3-{2-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethoxy}pyridine, 1h
3-Chloro-5-{2-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethoxy}pyridine, 1i
2-Chloro-3-{2-[4-(8-cyano-2,3-Dihydrobenzof1 4] dioxin-S-yl)piperazin-1-
yljethoxy}pyridine,1j
2-Bromo-3-{2-{4-(8-Cyano-2,3-Dihydrobenzo{ 1,4]dioxin-5-yl)piperazin-1-

30  yllethoxy}pyridine,1k
3-Chloro-5—{2—[4—(8-cyano-2,3-dihydrobenzo[1,4]dioxin-5—y1)piperazin-1-
yl]ethoxy}pyzidine, 11




yl'] ethoxy} pyridine, |
2- Brono- 3-{2-[ 4- (8- Cyano- 2, 3- Di hydr obenzol[ 1, 4] di oxi n- Sydd Rbpsheetionod- 30
yl ] et hoxy} pyri di ne, | k
3-Chl oro-5-{2-[4-(8-cyauo- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5-yl ) pi perazi n-1 -
yi ] et hoxy} pyridine, 11 29 Novenber 2005 WO 03/ 002556 PCT/ DK02100435 32
3-{2-[ 4- ( By ¥smizsss 3- di hydrobenzo[ 1, 4] di oxi n 5-yl) pi pgtpgikiodsy! | €t hoxy} - 2-
met hyl pyri di ne, Im

{2-[4-(8-Cyano- 2, 3-di hydrobenzo[ | , g%dioxin 5-yl)piperazin 1

| ] et hyl su I | peridin- 1 | sul onyl )pyridine, In 5
12 [Z (égzné'(%l b&j‘g'@( ‘ih?PﬂB5 I)I)Bfremhﬂﬂqiquy}ﬂ-] et hyl sul auyl }-3-(p
ridin hnetﬂjl@uhifn@ml)pyrl d| ne | o 2- {4 [4-(2, 3- D hydrobenzo

e
4] di oxi n razin-1-yl]butylsulanyl}-5- trifluoroinethylpyridine,
2- {4-[2 152( (&5’6 tfé%%lr S-ylpiperazin-1-yllethylsulfanyl}-3-
4] di oxi r(piﬁentﬁﬁ-py@ﬂfoﬁﬂ?ﬁn&né(ﬁﬂ butyl sul fanyl }-5- 10 -

[

4-
y

4-

i p
1,
I'p
1,
trifluoro |

{4-14-( E@Qﬁé@%‘%ﬂﬁ%@i&%ﬂ}me@%ﬁuﬁ )El]ﬁShVIF‘}@fapﬁi-éi(Plneﬂduyl] but yl sul f any
|'}-5- tri flsutsyiyphitoepyridine, Ir 2- {3-[4- (2 - Di hydr obenzo|

1,4]di0XI%— X%?@ erazin 1] pr opyl sulfan -5- trifluoronethyl pyridine,
is 15 2 ﬁmf”i‘i%ﬁ?{ é}%‘%f! bgfapdi-8zi n- 1
;i]propyfsmﬁiﬁih pet hyl - nlcotlnonltrlgz | t

2- 4- d nzo di oxi n-5-yl erazin

1- i/ i Lut §/I% @T[%A:é’ 2%61’18%“’ o hesieely41d IQ’FFDO%IXIPR)*R%WQWH@UWWWI}"S- |

I{ 18- @ﬁm&nﬁth?lpﬁﬁdmedqobenzo[ 1, 4] di oxi n- S-yl ) pi perazi n-1-yl ] propyl sul any
2-

y

2-

t

- (BT Sl bobenl b tovin Sy Py ulbari - 1

3-
}-

{
1] py| sifluaryethylf yﬁmmqknethylalcotlnonltrlle i X
{ i perazin-| - yI]ethyIsuIanyI}nlco

4
t4r |( ﬁe{g {gghsyg gbegzzoﬂ 4]]d1ﬁ1]ﬂg-!59y)f)lplr1])er§z:}1/ ll-yﬁpropylsulfany }-5-
trifluoromethylpyridine, 1s
15 2-{3-[4-(2,3—Dihydrobenzo[1,4]dioxin—S-yl)piperaziu-l-yl]propylsu]fanyl}-4,6-d.imethyl-'
nicotinonitrile, It .
2-{3-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]butylsulfany1}-4,6-dimethyi-
nicotinonitrile, 1u
2-{3-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin~5-y1)piperazin—l-yl]propylsulfanyl}-s-
20  trifluoromethylpyridine, 1v
' 2—{3-[4-(8-Cyano—2,3-dihydrobenzo[l,4]dioxin-5-yl)piperazin—I-yl]propylsulfanyl}-4,6-
dimethylnicotinonitrile, 1x
2-{2-[4-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}nicotinonitrile, 22
2- {2—[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5—y1)piperazin—1-yl]ethylsu1fany1}-3-
25 methanesulfonyl-4-methyl-6-phenylipyridine, 2b
' 2—{2-[4-(8-Cyano-2,3-djhydrobenzo[1,4]dioxin-5—y1)piperazin—l-yl]ethylsulfanyl} -4-
methyl-6-(piperidin-1-yl)nicotinonitrile, 2¢
2-{2-[4—(8-Cyano-2,3~Dihydmbenzo[1,4]dioxin—5—y1)piperazi11—1-yl}ethylsu!fanyl}—G—
methyknicotinamide, 2d
30 2-{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-
yl]ethylsulfanyl}nicotinonitrile, 2e
4-Cyano-2-{2- [4-(2 3-dihydrobenzo[1 4]d10xm—5-y1)p1peramn I-y'l]ethoxy}pyndme, 2f

3-
I
[ 4-
5-
3-1
pro
2-[
oni

in



-[4-(S-Cyano- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5-y1) pi perazin-1

t hyl sul fanyl } - 3 25 met hanesul fonyl 4- et hyI 6 phenyb@nbvdhhieg 2085

-[ 4- (8- Cyano- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5-y1) pi perazin

et hyl sul anyl }-4- nmethyl -6-(piperidin-1 yl)nicotinonitrile, 2c

-[4- (8- Cyano- 2, 3- Di hydr obenzo[ 1, 4] di oxi n-5-yl ) pi perazin-1-yl]ethyl sul an

6- ni ekhyhbset i nami de, 2d 30
2-[ 4- (8- Cyano- 2, 3-di hydrobenzo[l 4] di oxi n 5-yl)pi Sg?’é"z‘?"‘ﬁ"" 2

et hyi sul f anyl }n| cotinonitrile,

4- 2- hyd 4] d 1
yl]q,e? ngy}%j? %gzﬁgmﬁyﬁ%' O‘Q nZO[‘ E‘B@fml] IOXI&I&?M{&% ptebrsflmmam SOlA35 33
{2-[4-(228- D hydrobet of1, 4]d|0X|n 5-yl) pi perazin

2-
2 {2} [ (PR Bhetpln e kv oy byieions et - pipeain 1
y
Di

{
| ] et hoxy) ylhidstiadajttite2h( pi peri din-1- yl)nicotinonitrile, 2h 5 2-{2-[4-(2,3
h

i dro eralnllethox 4- et h 6- ( 4-
et ol o oo Tt G R b AR ShpiDgistact Siebo d metion
6- Cycl opr opsthyl@ipdraz- ﬁ-yl);acoﬁn@h;thwgzlobenzo[ 1, 4] di oxi n-5yl ) pi perazin-1

| Jethoxy)-4- .trif t.hyl otlnonltrlle 2-
é ]hydr ob)eq&' %?Paﬁpai'%%'ﬁ: L3§A\{l)ygﬁ"5 P lioxnyy-yiining W}Lﬂleh’é{‘)éénesul fonyl-4- 10
et hyl - 6- phfhmyorpatiiyihtéctionitzle, 2j

AN e PRI e —

2-{2- [ 4o ( SndBiydo@héhyByddihe/ dk obenzoj |, 4] di oxi n-5

{
j

-1
-y
{
}-
{
]

yl) pi pera et sul I ridine,
b {5 (4 (28 ﬂx(%%?ﬂaﬁéh éaﬁﬁ%&vlwl@wwwmm% imethy 3-
1-yl ] et hyIphetylsaifyplylpyAdife, 2di met hyl ni cotinonitrile, 2n 6-Chl oro-2- {3
-[4-(2,3 enz 4]dIOXI yl) erazin-|_-yljethylsulfanyl}-4-
met hyl ni c%f&r{g'ﬂ? "i‘mr 61]%0?@1-? “yDpiperazin-1-ylJethylsulfany{} pyridine,
{3-[4-(2, 3ndi hydr obenzo[ 1, 4] d| oxi n-5-yl ) pi perazin-| _
15 2-{3-{4-(2,3-Dihydrobenzo[1,4)dioxin-5-yl)piperazin-1-yljethylsulfanyl}-4,6-
dimethylnicotinonitrile,2n '
6-Chloro-2- {3-[4-(2,3-dihydrobenzo{1,4]dioxin-5-yl)piperazin-1-y!]ethylsuifanyl}-4-
methylnicotinonitrile, 20

5-Chloro-2- {3-[4-(2,3-dihydrobenzo[ 1 4}dioxin-5-yl)piperazin-1-

20 ylethylsulfanyl}nicotinonitrile, 2p

' 6-Chloro-2-{3-[4-(2,3-dihydrobenzo[ 1, 4]dioxin-5-yl)piperazin-1-
yllethylsulfanyl}nicotinonitrile, 2q
6-Chloro-2-{3-[4-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yilethylsulfanyl}-5-
fluoronicotinonitrile, 2r

25 2-{3-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl} -4,6-
dimethylnicotinonitrile, 2s
6-Chloro-2-{3-[4-(8-cyano-2,3-dihydrobenzof 1 4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl} -
4-methylnicotinonitrile, 2t
5-Chloro-2- {3-[4-(8-cyano-2,3-dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yllethylsul fanyl}-

30 4,6-dimethylnicotinonityile, 2u
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use of a c&¥pemd according to clains 1 to 12 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a nedi canent

foir the treatnent of-a disorder
1 The use of a compound according to claims 1 to 12 or a pharmaceutically acceptable

acid addition salt thereof for the preparation of 2 medicament for the treatment of a disorder

15 or disease responsive to the combined effect of inhibition of serotonin uptake and
antagonism of 5-HT; 5 receptors.

16.  The use of a compound according to any of the claims 14 to 15 wherein the
medicament is for the treatment of affective disorders such as general anxiety disorder,

20  panic disorder, obsessive compulsive disorder, depression, social phobia and eating
disorders, and neurological disorders such as psychosis.
17. A dompoﬁnd acéofding to claims 1 to 12 for use in a method for the treatment of a disorder or
disease of liﬁng animal body, including

_ a human, which is responsive to the effect of inhibition of serotonin uptake and antagonism
- 25  of 5-HTA receptors comprising administering to such a living animal body, including a

buman, a therapeutically effective amount of a oompouxid according to claims 1 to 12 ora
pharmaceutically acceptable acid addition salt thereof. '

18. A compound-according to claims 1 to 12 for use in a method for the treatment of a disorder
. or disease of living animal body, including
0 & human, which is responsive to the effect of 5-HT; 4 and D, receptors comprising
_ administering to such a living animal body, including a human, a therapeutically effective
amount of a compound according to claims 1 fo 12 or a pharmaceutically acceptable acid
addition salt thereof, C
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i ncluding 30 a hurman, which is responsive to the effect of 5-HT1A and D4
receptors conprising admnistering to such a living ani mal body, i ncluding
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29 Novenber 2005 WD 03/ 002556 PCT/ DKO2/ 00435 37 19. A conpound according to
claims 1 to 12 for use in a nmethod of treatnent according to. claim 17 to
18 where the disorder or disease.is an affective disorder such as general
anxi ety di sorder, panic disorder, obsessive conpul sive disorder,
depression, social phobia and eating disorders, or a neurol ogical disorder
such as 5 psychosi s.



