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The present invention relates to novel heteroaryl derivatives potently binding to the 5-HT ;4
receptor, pharmaceutical compositions containing these compounds and the use thereof for

5  thetreatment of certain psychiatric and neurological disorders. Many of the compounds of
the invention have also potent serotonin reuptake inhibition activity and are thus considered
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 treatment of psychosis.
Background Art

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

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

20 An overview of 5-HT antagonists and proposed potential therapeutic targets for these
| antagonists based upon preclinical and clinical data are presented by Schechter et al.,
Serotonin 1997, Vol.2, Issue 7. It is stated that 5-HT; 5 antagonists may be usefinl 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 freatment
of panic disorders and social phobia. |

30  The effect of combined administration of a compound that inhibits serotonin reuptake and a
5-HT 4 receptor antagonist has been evaluated in several studies (Jnnis, R.B. et al. Eur. J.

| Pharmacol. 1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p 1064-

1070, Blier, P. et al. Trends Pharmacol. Sci. 1994, 15, 220), In these studies it was found
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Dopamine D3 receptors also belong to the family of dopamine D, like receptors, Ds
antagonistic properties of an antipsychotic drug could reduce the negative symptoms and
20 cognitive deficits and result in an improved side effect profile with respect to EPS and

hormonal changes.

Accordingly, agents acting on the 5-HT,a receptor, both agonists and antagonists, are

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

reuptake inhibition activity and/or 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 receptor and
therefore being useful in the treatment of depression and anxiety.
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wherein
X represents O, NR'S, S or CR*R®.

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’-;
Zrepresents O or S; ‘

nis2,3,4,5,6,7,8,90r10;
20 mis2or3;
AisQorS; ’
WisN, Cor CH;
QisN, CorCH;
wherein the dotied line means an optional bond;

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

* triffuoromethyl, trifiuoromethoxy, Cy.s-alkyl, Cp.¢-alkenyl, Cz.-alkynyl, Css-cycloalkyl, Cs.
-cycloalkyl-C.¢-alkyl, aryl-C.s-alkyl, Ci.s-alkoxy, Cs.s-alkylthio, hydroxy, formyl, acyl,
amino, Cj.¢-alkylamino, di(Cy.s-alkyl)amino, acylamino, Cy.¢-alkoxycarbonylamino,



have effect at dopam ne' D3 and/or D4 receptors. Accordingly, a first aspect
er al Forrml a

of the present invention relates to novel conpounds of t n
|: X~Y,Z A RI5R14 13 ! "- | R N Rl2 RL0 RL1 wherein gﬁr@?@wps r&ONR 6,

Sor CR4R5 . 15 Y is -CR6R7 , -CR-R7-CRRO , . CR660R7 or CO CR6R7; or X and
Y together forma group -CRA=CRS- or -CR4=CR5-CR6R7-; Z represents 0 or kS
nis 2,.3,4@M258 9 or 10, 20 mis 2 or 3: AisOQorS; echiwxixioddss CA;

Q sN, CorCH, wherein the dotted |ine neans an optional bond; 25 f RI- R9 are
each independently sel ected from hydroden, hal ogen, nitro, cyan,
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C3 cycl oal kyallﬂﬂoé?%}g c oa | - o%dlgﬁc d.6-al kyI Cl . 6- al koxy,

Cl 4-al kyl t hlag(y @by ﬂY Q?ﬂld aryl, ammo. Cl--alkyl am no,
di (C1. 6- al kyl )am no acyl am no. Cl.6-al koxycarlionylamno, --- ------------

14 29 Deceang

is selected from hydrogen, halogen, nitro, cyano, triffucromethyl, Cy.¢-alkyl, Co.6-
5 alkenyl, Cy¢-alkynyl, Cs g-cycloalkyl, Cs.s-cycloalkyl-(}':.a-alkyl, aryl-C -alkyl, formyl,

acyl; and
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 RY 313 , R and RY are each independently selected from hydrogen, halogen, nitro, cyano,
triffuoromethyl, triffuoromethoxy, Ci.¢-alkyl, C,4-alkenyl, Cy ¢-alkynyl, Css-cycloalkyl, Cs-
g-cycloalkyl-Cy.-alkyl, aryl, heteroaryl, Cy.¢-alkoxy, C.-alkylthio, Cy.s-alkylsulphonyl,
hydroxy, formyl, acyl, amino, acylamino, aminocarbonyl, Cy.¢-alkoxycarbonylamino,
aminocarbonylamino, C, ¢-alkylaminocarbonylamino, di(Cy:¢-alkyl)aminocarbonylamino,

15 SONR*R¥ and NRR wherein R? and R”' independently represent hydrogen, Cy.¢-
alkyl, Cs s-cycloalkyl or phenyl; or R* and R*! together with the nitrogen to which they are
aitached form a 5- or 6-membered ring optionally containing one finther heteroatom, which
ring may optionally be substituted by Cy.¢-alkyl or acyl;

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

Disclosed herein, there may be provided .a phammaceutical compositfion comprising a
compound of

formula (I) or a pharmaceutically acceptable salt thereof and af least one pharmaceutically

acceptable carzier or diluent. '

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 combination with
one or more pharmaceutically acceptable carriers or diluents.

Disclosed herein, the invention relates to the use of a compound of fonﬁu!a Q)] er a .
phmawuﬁcﬂly acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of a disorder or discase responsive to the inhibition of serofonin uptake and
antagonism of 5-HTy, receptors.
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In particular, the invention relates to the use of a compound according to the inventionora
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of affective disorders such as general anxiety disorder, panic disorder,
obsessive compulsive disorder, depression, social phobia and eating disorders; other
psychiatric disorders such as psychosis and neurological disorders.

Disclosed herein, there may be provided a method for the treetment ofa

disorder or disease of living animal body, including a buman, which is responsive to the
inhibition of serotonin uptake and antagonism of 5-HT 14 receptors comprising
administering to such a Jiving animal body, including a uman, a thex_"apeuﬁcaﬂy effective
amount of a compound of formula () or a pharmaceutically acceptable acid addition salt
thereof. _

Disclosed herein, there may be proVided a method for the freatmentof a

disorﬁa or disease of living animal body, including a huinan, which is responsive to the
effect of 5-HTy4 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-HTy4 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 uscful for
the treatment of depression in patients who are resistant to tream;m_f: with currently available )

 antidepressants.

" The compounds of the invention have high affinity for the 5-HT;4 and D4 receptors.
Accordingly, the compounds of the inyemﬁon are considered useful for the treatment of
affective disorders such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phobia and eating disorders; other psychiatric disorders such as
psychosis and neurological disorders.



“ani mal

- conpound. of f qf Bhsbuhb s QEfird

trifluoronethyl, trifluoronethoxy, C -G alkyl, C-alkenyl, C2-6-alkynyl,
C3 cycloal kyl, CG% s-cycloal kyl-Cl-6-alkyl, aryl-d. 6-al Cl.6- oxy,
Cl 4-al kyl thia, hydroxy, fornyl, aryl, sgammo. Cl --al kyl am%écemberz%g

di (CL. 6-al kyl )am no, acylam no. Cl.6-al koxycarlionylam no, 5 29 Decenber
2005 A thi ct.of the.nvention relates to the use of a conmpound of
formul a (ﬁg(t)}ﬁﬁggpeﬁh enl%eéﬂ?? BEEV'F'?S acceptabl e acid addition salt thereof
for the preparafi@fPerndassiainedakave. fof os i Hmehod Rl iR Meathkntdr ddEaieeEr OF

di sease I®LSROLEE aﬁ? h0&e.combined ef fect of 5HTIA receptors and dopam ne
D4 receptors. A%@yrw ggdﬁé%gg%?gthe i nvention provides the use of a
conpound®3unaeyhighis respensive tortheeffephvd inhititantof sdtdnin aptelennd bhtescaisind addi ti on

salt thessofit q,gcqugﬁ i . Lcament .for .the. treatnent of a
di sorder_ or d‘lfAsease.%g%ongla\%%g%g%ﬁenﬁﬁ%@mmw’wﬂaﬁﬁfbi tion of

ser ot oni }otR8; aiReancrticaliy efiestive amountiof 5 cofiigotni ceedfived abdva opar t i cul ar, t he

i nvent i OphafnRloadiiesr s ound according to the invention or a
pharmaceutical ly ﬁce%%@&ﬁ%%ﬁgw salt - thereof for the preparation

of a medicanent for the treatnment of affective disorders such as general
anxi ety dm asixtteaspeptathednvdntiar ptevides obsessi ve conpul sive di sorder,
depression, social phobia and eating disorders; other psychiatric

di sorders such asomppyehicsidefiaibboeer &irag inal mafheldorkbe treddnentlobs dortiar ei n,

t here may .be Vi .or the treatnent of a disorder or disease
of 11 vi PhCER fﬁi"%‘g%gf"%}‘gngcnﬂﬁ’u i

3 in: ment. ;
! ral . ) |Q‘gga human, which is regponsive to the-::
i nhi bi tihgmagwhishisreaonsiva fp theiedoat a5S-Bilican M S99 Ri9rs pAPLISIEC ept or s Conpri si ng

adm ni SESmiAnk i@nd dn¥h ﬁgmﬂn' inb Q fi¥iman g:lm%?bn igalfy BB, 2
. therapeuticall yﬂ’e-f e{&t“?’\l/ée anou fhg?hlggggrrpougn ,of fornula (1) or a
. phar.maceumeant of asepwpnthredelipediakrygi tor e pharmpaeutiqally peceptalile adid osed her ei n,

t here ; {h@éh ed a nethod for the treatnent of a disorder or disease
of Iivigﬁgu%%ﬁml %dy, i ncluding a human, which is responsive to the
ef f ect %5- HT|.A and D4 receptors conprising adm nistering to such a |iving
yeveniaspaeh g inveniionaiovides her apeutical |y effective anount of a
RERY Hafetilealofordifd € addi tion
salt thereof Due to their cor?be}%ﬁg% ant agdo%?lgtr%{dof 5- AT1A ré%ﬁtéi)tors and
ser ot oftterfifthang sixiteaspebis whereihe dispidet or disgaseddnpounds of the invention are -
consi derafidctiva disorder sact ag gumel axietyslisoniet, panis disorddr, obasstivesmpelliveanent s for t he

tr eat MR 0 e RS S8l hnob i S SR A4S "B kS8R aSbdudis



the treatment of depression in patients who are resistant to treatnment with

currently avail able antidepressants. The conpounds of t % i hvent i ave
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psychi atri (?V(g?s@%r%%ers such as psychosis and neurol og?%:fél?}%é%gér)ders. 29
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Description of the Invention :

In a further embodiment of the invention, R'2, R"?, R, R™ and R' are independently
15 - selected fiom a group consisting of hydrogen, heteroaryl, trifluoromethyl, cyano, C;.¢-alkyl,
balogen, NR*R*' | SO,NR¥R?!, aryl, C;.¢-alkylsulfonyl and carbonylanyino.

In a preferred embodiment of the invention, R'2, 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-yljethylsulfanyi}-6-

25 methylnicotinonitrile,1a
2-{2-[4~(2,3-Dihydrobenzo{ 1,4]dioxin-5-yl)piperazin-1-yl]ethylsuifanyl}-6-methyl-4-
triflnoromethylnicotinonitrile, 1b
2-{2-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-6-
methyl-4-trifluoromethylnicotinonitrile, 1¢

3¢ 2-{2-{4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yllethylsulfanyl}-6-(thiophen-2-yi)-

_ 4trifluoromethylnicotinonitrile, 1d

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



In preferred enbodi nents of the invention, Zis 0. In preferred enbodinents

of the invention, Yis -CH2CH2- or -CH2CO-. 5 1In prefergﬁg) s of
the invention, Xis O or NH In preferred enbodi nents of ﬁ , Wis
N. In preferred enbodinents of the invention, mis 2. In a further

enbodi mrent of the invention, nis 2, 3 or 4. In a nore preferred

enmbodi nent w@fys4 I nvention, nis 2. 10 In preferred | ts of the

. : 03/002556 . o043

i nventi on, w%l (%g and R3 independently represent hydrogen,b hal ogen or CN.

In a further enbodi nent of the invent Lon, 0, R3, R4, R-5 and Rl16 are

|ndependentuﬁ 15 selected froma g rou; consi sting of hydrogen, heteroaryl,
t ri f 1 uor onétiRyf- 2T hlwidrobaggo] b4ldioxiptS:yDphpatedydyllchimaPRAMcthyBPANRRIR21, aryl, Cl

-al kyl f X f th
Dventton, RS R PRI RRDA Aok RSB AR Bilincll 17 o1
hydr ogen, 2Hrephént2- [‘l'@r%WF@WPH}ﬂﬂdlowy%tﬂ)wpmw-yl]ealomﬁpyn@wdhopr opyl, 20
chl oro, br -5Jehl | errdrne i
oi peri di ny?m’?ﬁ‘f PP O BB NS MR AT i e 8

car bonyPant 0K5b6é¥ SGW@@ﬁbb@hﬂ%dﬁmmﬁH%mwmwéﬂmmpwwmrb conpounds sel ect ed

from 2- { ddglﬂ drobenzo[ 1, 4] di ox n-5 yl) pi perazi 3a
1-yl]ethy Igulfan Fé %5 met hyWeotinonitrile,la

t
2-{2-[ 4- {22:&@91 Eﬂb@r%@{lorz,ajd@w@nfenzoﬁl Alipgh-febpipemzin-1-
I-yI]ethyI§ ﬂk%w% dﬂ} thyl -4- trifluoronethyluicotinonitrile, Ib
{2-[4-(8-Cyano- 2, 3- drhydrobenzo[l 4] di oxi n 5-yl ) piperazin 1-yl]ethylsu
anyl }-6- ﬂgqu'i ﬂz Hr @foyaner2, odfexdmpenrod didiosont-yipipeszin-1c 30
{2- (2yi
| - t

[ 4 ?ﬁﬁ%#! pzo[ 1, 4] di oxi n-S yl) pi per azi
yl ] et hyl sul Tanyl t hi ophen 2 yl)- 4-trifluoronmethylnicotinonitrile,
d {2-]4- (S{elk @a@mam mmag]mo@érm@mm -yllethoxy}-2-
|') pi per azjpy, %%é% PCT | sul fanyl }-6- nmethylnicotinonitrile, | e 29 Decenber

2005 WO 03/ 00 DKO2/ 00435 7
4-{2-[4-(8-Cyano-2,3-dibydrobenzo[ 1,4]dioxin-5-yD)piperazin-1-yl]ethylsulfanyl}-3-

{piperidin-1-ylsulfonyl)pyridine,1n
15 4-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-3-(piperidin-1-
ylsulfonyl)pyridine, 1o _
2-{4-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]butylsulfanyl}-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-dihydrobenzo[1,4)dioxin-5-yl)piperazin-1-yIbutylsulfanyl}-5-
trifluoromethylpyridine, 1r
2-{3-[4-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyl}-5-
trifluoromethylpyridine, 1s
25 2-{3-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyl}-4,6-dimethyl-
nicotinonitrile, It
2-{3-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]butylsulfanyl}-4,6-dimethyl-
nicotinonitrile, 1u
2-{3-[4-(8-Cyano-2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin- l—yljpmpylsulfanyl}—s-
30 trifluoromethylpyridine, 1v
2-{3-[4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyl}-4,6-
| dimethylnicotinonitrile, 1x
2-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethyisulfanyl} nicotinonitrile, 22
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| hydr obenzo él 4] di.oxi n-5-yl ) pi perazin-1- yl]ethoxy}pyridine, |k

_ Chl or o- 52{{2-{’[14 Wﬁﬁh@@elm[hﬂﬂm&ﬂlﬁpm@drﬁkfhmbﬂfwﬁ}-& perazin.-1- 10
t hoxy} Ryeftaflstifom: , 3-di hydr obenzo

J4 di OXI>/I}’I 5-y I per agllg{gyl{lﬁz%h%e‘{)’ﬁm%?Z rret hyl %yrl di ne, |[m 4-
4- (8- O}aﬂd‘-’fﬁ‘? @Y@Pﬁ)ﬂdﬁb@mﬁmﬂ,ﬁi}myl)wﬁmﬁnﬂwlbﬁwhﬁanﬂ}%l ] et hyl sul f any

3-(p|ng dine,In 15
4- (2, 3 nzo*IJI %(Zlﬂr:l 5-yl) pi peraz

- [

et Hyl §u{ﬁf[ s—zppiﬂp@@wﬁlmmwinsﬁﬂlmgpm)xﬂwﬂ]e&mmﬁbsz {4-14-(2,3
roben;& enz&s yl ) pi perazin-1 yl]butyl sul fanyl }-5-
u
[

oronethy ridine,
4- (826%476&/‘21/&30@13@&6%@@&?]@%&&& ~d)piperagingdt ) pi per azi n-1-yl ] butyl sul fa
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]
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2-{ 3- [ 45 ( smSpyipiperazin-l dihipolinotititg & 1, 4] di oxi n-5 ! )p| perazin

1-y1'j propy s eybibathb-duf, Skt b S GR2 8 hibdrin- Slethoxy)-4-
trifluoromethynicotinonitrile, 2
2-{2-[4~(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)piperazin-1-yljethoxy}-3-methanesuifonyl-4-
methyl-6-phenylpyridine, 2k

20 2-{3-[4-(2,3-Dihydrobenzol 1 ,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-dimethyl-3-
phenylsulfonylpyridine, 21 _
2-{2-{4-(8-Cyano-2,3-dihydrobenzo[ 1,4 Jdioxin-5-yl)piperazin-1-yllethylsulfanyl} 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-yl)piperazin-1-ylJethylsulfanyl}-4-
methylnicotinonitrile, 20
5-Chloro-2-{3-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-
yljethylsulfanylynicotinonitrile, 2p

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

*6-Chloro-2-{3-{4-(2,3-dihydrobenzo{1 4]dioxin-5-yDpiperazin- l-yl]ethy}sulfanyl} -5~

fluoronicotinonitrile, 2r
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I]ethylsuh&ﬁﬂwh& fispidigegi trile, 2e 4-Cyan
{2-]4- (2 d|h drobenzo[ 1, 4] di oxi n 5-y1) pi perazi n-1-yl ] et hoxy} pyri di ne,
f 10 2-{25{Chlorp243-Hf-Fyane dyobanzghl ghidiorinS-yDpipsrgran byljethylsulfanyl}-
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y
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-[4-(2, BYIW oditrild, O OXi n- 5-y1) pi per azi n-1-yl J et hoxy}-3

met hanesu met hyl - 6 phenyl pyri di ne, 2k 20

-{3- [4 ( 26-8hiordrdit-Bo@reydp2,34di pogold. 4Jdiont-pebpiparasinil-y | | et hyl sul f anyl } - 4, 6
di me I-ﬁetmﬁmm HicdtRbairy 54 di ne, 21

-{2- [4 (8-Cyano- % di hydr obenzo ﬁwé}dlo)ln

| ) pi per az$-khlorogi- I%W§1°§@Pﬂér®h¥ﬁ§’£? i 4idioxirp§ryDpiperazin-1-yljethylsulfanyl} -

-{3-[4- (Zsﬁa&ﬂyﬁh&gﬁ[&z 1, 4] di oxi n-5-yl ) pi perazin-1
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t hyl sul f anyl} 2 dinet hyl nicotinonitrile, 2n
Chl or 02- $-B-#4 @@@'@I?W@ﬂéﬁ@%ﬁa@ﬂp@w&lﬁﬁmbl perazin
yl ] et hylﬁMyﬁWﬂﬁmﬁHﬁﬁlﬂ)ﬁ!ﬁ cotinonitrile, 20
15 2-[2-[4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-yl]ethylsulfanyl]-4,6-
dimethylnicotinonifrile, 2aa
6-Chloro-2-[2-[4-(6-chioro-2,3-dihydro-1 4-benzoxazm—3-on—8-yl)p1peraz.m 1-
yllethylsulfanyl]-4-methyinicotinonitrile, 2ab
4-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
20 yllethylsulfanyl]-6-methyicotinonitrile, 2ac
' 5-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yljethylsulfany1]-4,6-dimethylnicotinonitrile, 2ad
5-Chloro-2-{2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yljethylsulfanyllnicotinonitrile, 2ae
25 6-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yllethylsuifanyllnicotinonitrile, 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  yljethylsulfanyl]nicotinonitrile, 2ah
2-{2-{4-(6-Chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-yljethylsulfanyi]-4,6-
 dimethymicotinonitrile, 2ai |



| oro-2-{3-[4-(2, 3-di hydrobenzo[ 1, 4] di oxi n-5 yl ) pi perazin-1I-
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oro-2-{3-[4-(2, 3-di hydrobenzo[ 1, 4] di oxi n 5-yl ) pi perazin
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Chl oro-2-{3 -cyan- 2, 3-di hydr obenzol[ 1, 4{d|0X|n 5-yl) pi perazin 1- 10
| ] et hyFsuf [édﬁflﬂ@!nﬁﬁrdlh)ém B4 benzoxazin-8-ylpiperazin-1-ylJethylsulfanyl]-

Chl or o- 24£§hﬂéhﬁﬁ%d$&ﬁﬂng:ﬁﬂdlhydrObenZO[l 4] di oxi n-5-yl ) pi perazin-1yl]eth
Isulfanylé -fl'uoroni cotinonitrile, 2-[4-(6-Chloro-2, 3-di hydro-1, 4
enzoxazi ne-8MeF-B{2 Y Griderr 25 dihydro- &%PW@%IYI)B@WMIICM inonitrile, 2z 15
[

2-[ 4- (6] m%nlﬁﬂﬂﬁﬂﬁMHé& «n 4 benzoxazi n- 3-on- 8-yl ) pi perazin
yl ] et hyl sul 04¥ -4,6- dinethylnicotinonitrile, 2aa
o

Rd4-<trrhdore-23 -dihydronldthenzaezin G Bpipscagin-b- 3- on- 8-yl ) pi per azi n-

i]e hylsuggﬁﬂ%gh Qidponttrile, 2v
ki

]eﬁ@y|ﬁﬁhﬁﬁ&ﬁhhhﬁxﬁﬁ&ﬁ%kﬁkﬁOt'non'tr'|e 2ab 4-Chloro-2-[2-[4-(6-chloro

I
, 3-di hydro- behzoxazi n- pi perazin-1- 20
| ] et hyl suf- MI%&&M@@W%%@M sopgxazin-B-abpiperazin-1-yljethylsulfanylj-

gﬂlgrSIfiﬁﬁgéé?ﬁﬁnﬁHEQ%ﬁ gtﬁ anrggﬁy%]44bgné?§gfhglnlcotlnonltrlle t ad
-Cyano-4-{2-[4-(2; 3—d1hy benzo[l JA]dioxin-5-yl)piperazin-1-

yHethylsulfanyl}pyrimidine, 2ap

15 5-Cyano-4-{2-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-6-
methylsulfanyl—Z-phenylpynmldme 2ag
5-Cyano-4- {2—{4-(8-cyano-2 3-dihydrobenzo[1 4]d101ﬂn-5-y1)p1perazm-1—
yllethylsulfanyl}pyrimidine, 2ar
5-Cyano-4-{2-[4-(8-cyano-2,3-dihydrobenzof 1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-

20 G-methylsulfany}-2-phenylpyrimidine, 2as

' 2-{2-[4-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yDpiperazin-1-yljethylsul fanyl}-4,6-
dimethylpyrimidine, 2at
2-{2-[4-(8-Cyano-2,3-dihydrobenzo[ 1 4]d10xm-5-y1)p1pera2111 1-yllethyisulfanyl}-4,6-
dimethylpyrimidine, 2au

25 2-{2-{4-(2,3-Dihydrobenzo{1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl }-4-
methoxynicotinonitrile, 2av
6-Chloro-2-{2-[4-(2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-5-
fluoronicotinoniirile, 2ax
6-Chloro-2-{2-[4-(8-cyano-2,3-dihydrobenzo[1,4]dioxin-5-ylpiperazin-1-yl]ethylsulfanyl} -

30 S-fluoronicotinonitrile, 2ay
2-{2-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-ylJethylsuifanyl} -5-
'e&ﬂgwmﬂﬁmm&m
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ylJethyl sul fanyl ] nicotinonitrile, 2af
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1L S 0 ot OBl o
8-yl ) pi per diztethodypylilefiichabsul f anyl ] - 6-nethyl nicotinonitrile, Zak 5

b
5-Chloro-2-[2-[4-(6-chl oro- -di hydro-1.4 . . .
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gal 5- Chl ob@nethylpgrifnfltideS2iehl or o- 2, 3- di hydr o- 1, 4- benzoxazi n- 8-y1) pi perazin 1-
yl ] et hyl sulf L1niootinonitrile, tam . .
6- Chl or o- Z-E[{g'i]{‘ﬁ’]-“@@g‘& 136’&@'@1??‘??-1%[?’ﬁl,siH’F"GﬁlYDﬂPS’@ﬁfﬂxyé]ﬁhWﬂﬂ@?ﬂ)ﬁ perazin-1- 10
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6- Chl oro- 2-[ 2-[ 4- (6-chl oro- 2, 3-di hydro- 1, 4- benzoxazi n-8-y1l) pi perazin 1
yl]ethyl sul fanyl]J- 5-fluoronicotinonitrile, 2ao . .
5- Cyanri0- 484me ¢fthed cdmposhidh ylienda Femuls b i 4 opticdl ibeth@Sth@ddAnd such
yl ]Jet hyl sul fa yl%d%}/rlmdln , 2ap 15 .
5- Cyano- 4- fBIcHlAsomstsarealyq webi3prd vy die fovantignox n
5-yl ) pi perazi n-1yl ] et hyl sul fanyl }-6- net hyl sul fanyl -2 phenyl pyri m di ne, 2aq
5- Cyano-4-{2-[ 4- (8-cyan-2, 3-di hydroben o[ 1, 4] di oxi n, -5-yl ) pi perazin-1 -
yl ] et hyl su L qf?rﬁgalggqched or unbranched alkyl group having from one to six
5- Cyano- 4- duohatéils SRV, ot b i AD 8RO b brdbl o Sriipb gy n- 1-y1 T et h

| sul fanyl}-
y 15 y kethyl-Z-propyl and 2-methyl-1-propyl.

Similarly, Cy alkenyl and C,¢ alkynyl, respectively, designate such groups having from

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

The tetm Csg cycloalkyl designates a monocyclic or bicyclic carbocycle having three to
eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, cyclohepty], and cyclooctyl.

25 The terms Cyg alkoxy, Cy alkylthio and Ci.4 alkylsulphonyl desipnate such groups in
which the atkyl group is Cy¢ alkyl as defined above.

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

least one N, S or O atom, such as furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyridyl, pyrimidyl, tetrazolyl, benzofuranyl, benzothienyl,
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4- (2, 3-Di hydrobenzo[ 1, 4] di oxi n 5 yl ) pi perazin-1|-yl]ethyl suifanyl}-4-
Iuoro t h rijpg di ne, 2ba 2-{2-[4-(2, 3-Di hydrobenzo[1,4]dioxin 5
i pef az ‘%“e"ﬁ%yl sul fanyl }-4, 6- di net hoxypyri ni di ne, 2bb 5
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y1) pi peraz I suI fanyl }-. 6-net hyl pyri m di ne,

2-{2-[4- (8" H%Hmzﬂ%z %éﬁﬂ(flﬁmlmm?w-ﬁr(wlhﬂhm the alkyl

1- yI]ethy|gﬂhhaay;ﬂhﬁwﬂkﬁmﬁhuﬁ@onethyIpyrlnldlne 2bd 10 Sone of the
conmpounds of general Formula | may exist as optical isoners thereof and
such optical isoners are also enbraced by the invention. The termd -6

al kyl  nef eA&ldninPmEins INHRH Plerd Ry BN S R EnAlakWe. group having fromone to six
carbon atons inclusive, such as nethyl, ethyl, 1-propyl, 2-propyl, 1-butyl,

2butyl, 2- 15 nethyl -2-propyl and 2- rrethyl-l-propyl Slmlarly, C2 6

al kenyl anChrfefyRinkRMydans COMNPECt | vel y, designate such groups having “from
two to six cargon atons inclusive. 20 Hal ogen neans fluoro, chloro, brono

or iodo. @ alkoxycarbonylamino means alkyl-O-CO-NH- wherein the alkyl group is Cy.¢ alkyl as
15 defined above.

6- Ch
nyl } -
6- Chl
5-y1)
2-{2-
et hyl
2 {2-

f
yl) pi

tri

" Cy.6 alkylaminocarbonylamino means alkyl-NH-CO-NH- wherein the alkyl group is
" Ci¢ alkyl as defined above.

20 di(Cy.¢-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(C;.¢-alkylamino, Cy.¢-alkyl, Cis-alkoxy and
hydroxy.

Exemplary of organic acid addition salts according to the invention are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
30  ethanedisnlfonic, acetic, propionic, tartaﬁc, salicylic, citric, gluconic, lactic, malic,
mahdelic, cinnamic, citraconic, aspartic, steaxic; palmitic, itaconic, glycolic, p-
. aminobenzoic, glitamic, benzenesulfonic, and theophyiline 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,



The term C3-a cycl oal kyl desi gnates a nonocyclic or bicyclic carbocycle
having three to eight Catons; such as cyclopropyl, cycl 9 ntyl, 05

cycl ohexyl, cycl oheptyl, and cyclooctyl.. 25 The ternms C ,er%ﬁ. 4

al kylthio and Cl -6 al kyl sul phonyl designate such groups in which the al kyl
group is Cl-6 alkyl as defined above. The termaryl designates an aromatic

hydr ocar bo& Y l;gséas phenyl or naphtyl. 30 The term h%E‘ffBR 0}{43 refers to a
nono- or blcyc I'C heterocyclic aromatic group containi'ng a{ Teast one N, S

or 0 atom such as furyl pyrrolyl, tjienyl, oxazolyl, isoxazolyl,
t hi azol yl I.d dazol yI r| dyI rim dyl tet razol yl,
benzof ur anfﬂl% eﬂ‘? m?@‘”%e@@r’f‘ﬁ‘gl“ WMW?%SPG@Q’BSBWP@W@NOZI 00435 12

benzi m dazpmayﬂ:aceuﬁ&d@layiepﬁnﬂeéﬁg feded\@EiAopAsYd ®idar € nonocyclic aryls.
Especially preferred are thienyl and piperidinyl. Acyl neans -CO al kyl
wherein the al kyl group is Cl-6 alkyl as defined above. 5 Am no neans NH2.

% -6 al kyl Bmhaﬁndﬂ@&ﬁ%orhﬂduﬁdcs::@ﬂnsdﬁﬂnﬁﬂnﬁlﬁbrgﬁ?ﬁﬁ {ﬂgbﬂ@m aa%mo BSolvdted al kyl ) 2
ere the roup i.s . Cl- as define ove am no rreans

- NH- acyP mﬁé?%whé’mﬂﬂ?“& 3§§3%PSI? %ﬁﬂ’k"ﬁ’ﬂfﬁ%h%d‘ﬂw (h%f h@—aﬁls - CONH O -

al koxycar besyian tic BelvaRadtits atekophsi uiNtent¥d Ee@hIdIvhid@ foa&siot thgr oup is Cl - 6

al kyl as 15 defi.ned above. CL6 al kyl am nocar bonyl am no neans

al kyl - NH- B RgS ‘\fﬂ’ésrlﬁﬁ'eﬁ e al kyl group is C1-6 alkyl as defined above. 20

di (Cl 4-al kyl ) am nocar bonyl am no neans (al kyl)2-NCO NH wher ei n t he al kyl
group is Kk as d fined above. As used herein, a, phe group whi ch
maybe subs%‘?"ﬂelﬁfgﬁ Bﬂ’f&ds ﬂﬁ@?’?ﬁ‘?ﬂt Bratpn %ﬁ?a@r?%‘iﬂﬁemﬁfe“éﬁ%ﬂ“fl U8¢F one or

nor e t iToe Sexdt Hmafoﬁmbﬁﬁdnfemqag eBHBBESITGA A IRBRBs allshdhfiborpkOmat hyl , 25
cyan, nitro, anno CI - al kyl anj nq, di (Cl..6-al kyl)am no, Cl.6-alkyl,

Cl - 6- al kox3y AHRuresterpefigrluding soamic miktames. o - gani ¢ aci d addition salts

according to the |nvent|on are those with nmaleic, f-amaric, benzoic,
ascorbi c, succj allc met hyl ene C I|c h nesulfonlc
]iacem.lc orms can e resolv mto ‘the optlglal an%pod%s {7}' k%lown methoés t%r 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 resolved 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 isomérs, knowm 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 formula (I) with a compound of formula (IT} in the

- presence of a reducing agent .



30 et hanedi sul fonic, acetic, propionic, tartaric, salicylic, citric,
gluconic, lactic, malic, nmandelic, cinnamc, citraconic, artic

stearic, palmtic, itaconic, glycolic, p- am nobenzoic, gﬁgﬁﬁ 9r2005
benzenesul foni c,. and theophyl|ine acetic acids, as well as the 8-

hal ot heophyl | i nes, for exanpl e 8-bronot heophylline. Exenplary of inorganic
acid addit] ts according to the invention are ]
hydrochlor#@&”ﬁy robromc, sulfuric, 29 Decenber 2003%8@@5%#%82556

PCT/ DKO2/ 00435 13 sul fam c, phosphorfgc, and nitric acids. The acid

addi tion saltakof the invention are preferably pharnmaceutically acceptable
salts formed v h nohtt @] C aq{ds. Furthernore, tRg, comgounds of this
invention may exikst{in u ated as well as in so 5 fortes with
phar maceut ical | ept apl ¥/ 80l vent s ch wat er @ &t nq% and the |iKke.

I n generalFﬁth jat e fg;ﬂ@”are c;§§raﬁﬁgﬁ1eqdi al ey t'o03the unsol vated
forns for the purposes ofCHm s i nvenfion. Sone ofv%hﬁgéonpounds of the
present inventidn chntain chiral centres and such conpouRds 10 exist in
the formof isdhers . enantioners). The invention includes all such

i somers and any ¥i xt dr'es t her eof i ncluding rac c mxtures. Racem c forns
can be resolved into the optical antipodes by known nethods, for exanple,
by separation of diastereoneric saltgmthereof with an optically active
acid, and liberating the 15 optically "active am ne conpound by treatnent
with a base. Another nethod for resolving racemates into the optical
ant|podes \i:dids e RIPRIRIIRUINEE QY7 DAY 309, AN BRASRIGMiBG! oDt 11 X
Racem ¢ conpounds of the present invention 'can thus be resolved into their
optical® a®fY%odes, e.g., by fractional crystallisation ofd- or 1
(tartrates, mandel ates or canphorsul phonate) salts for exanple. The
conpounds of the present invention may also be 20 resol ved by the formation

of di ast er®Bonefraingiepqmpgund . Sormpld VD wéth a compsutbefforngla (Whia thees ol ut i on of
optical | SQEBI of NP¥RphiA: §B0S€e skilled in the art, may be used. Such
met hods i ncl ude thoSe discussed by J. Jaques, A Collet and S. Wlen in
Enanti oners, Racemates, and Resol utions", John Wley and Sons, New York
(1981) 49 25 Optically active conpounds can al so be prepared fromoptically
active starting materials. The conmpounds of the invention can be prepared
by one of the follow ng nethods : ‘ :

1
Rz R'l R R., ; R15

10 \,\_ 4
/AVAN ‘ "R
w\/ V_N—(CH,In—AH L

| Y
(CHm ‘\N\

wherein L is a suitable leaving group such as e.g. chloro and n, m, R! - R3, R, RY, R2-
15 RP Q,W,X,Y,Z, Aand the dotted line are as defined above;

‘Whereupon the compounds of formula (I) are isolated as the free base or in the form of a
pharmaceuiically acceptable salt thereof,



conprising: 30 a) treating a conmpound of formula (I1) with a conpound of
formula ([) in the presence of a reducing agent. 29 Dec r 2%%52&%

03/ 002556 14 Mwherein n, in, Rl- R3, RN, R11, R12 - R15“°Q°RMK Z, A
and the dotted line are as defined 5 above; b) treating a conmpound of
formula (1V) with a conpound of forrmula (V) in the presence of an

appropri at 0O FRI2 L Rs\ /R14 R13 wherein L i bl e | eavi ng
group suchafél)gj e. gs.% chloro and n, in, R - R3, R10, Rl‘%%ﬁﬁﬂdﬂhgﬁ Ri5, Q W
X, Y, Z, Aand the dotted line are aslsdefl ned above; PCT/DK02100435 R15g \

R14 (CHZ)n 1 ARI3 NR 2 Wereupon the conpounds of formula (1) are
isol ated adbtFeugtiveamigsion aﬁ‘/‘Pfd!nﬂtOcIP@hoﬂG} i Rsgfergbly parpedrpatia gn inerhpriegniaic cept abl e

salt ther e@&lvéﬁ@sd@ﬁﬁﬁﬁﬁ@cﬁ y1 BRI RRAAeRrG RGEpHEARL Q04aRcidPagadiie M educti ve

am nation accordin o rrethod a) is preferably carrled out 1n an I nert
organi c s& Fiapriory Yégdedﬁt pesiiARm de or tetrahydrofuran in the

presence of a reducing agent,
5  The arylation according to method b) is conveniently performed in an inert organic solvent
such as dimethylformamide in the presence of a base (eg potassium tert-butoxide) at a
temperature in the range 0f 40-100 °C, preferably in the range of 40-80 °C, and most
preffered around 50 °C.

10 Arylpiperazine derivatives of formula () 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 commetcially available or are
well-described in the literature.

15
Aryltetrahydropyridine derivatives of formula (II) 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 BuLi followed by addition of 1-benzyl-4-
piperidone. Subsequent treatment with acid gives the N-benzyl-aryltetrahydropyridine. 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 (IIT) are prepared as described in the Examples below. The starting
chloropyridines are commercially aveilable or made by methods well-described in the
literature

The following examples will iflustrate the invention further. They are, however, not to be
30  construed as limiting.



eg triacetoxyborohydride, at roomtenperature. 5 The aryl ation according to
nmethod b) is conveniently perforned in an inert organic Ivent éﬂ%

di met hyl formani de in the presence of a base (eg potassiu ﬁEW?mﬁﬁfg de) at
a tenperature in the range of 40-100 C, preferably in the range of 40-80
C, and nost preffered around 50 C. 10 Aryl pi perazi ne derivatives of
formula (I Ither coomercially available or con en pr epar ed
fromthe %%ﬂg@g%ﬁdlng aryl am ne according to the met kﬁ@@%¥lbed by
Martinet al. J Med. Chem 1989, 32, 352 or the method described by Kruse
et al. Rec, Trav. Chim Pays Bas 1988, 107,303. The starting arylam nes
are either E%Wﬂ?rC|ally avail able or are mell-descrlbed in the literature.
15 Aryltetrahydropyrldlne derivatives of formula (11) are known from
literature US Pat. No. . 2,891,066, MElvain et al. J Arer. Chem Soc.
1959, 72, @f’é‘&g DeBis, W ciemyined: o 2 Bisht SMBNdempgate ynd exsnimeerrected; j t hi at ed

with BuLi Aeiysewadt b @Q@ieie'ogﬁmgci anlabsna&! Aﬂ 15§E)Pﬁfst!rﬁﬁﬁﬁequﬁyélﬁﬁﬂyem

t r eat ment h aci d |ves t he N benz Aié tetrahydropyridine. The 20
benzyl ]\t,‘}nﬂ Wéﬁ% yeatedinghuji ﬁ"f YorndSpinadant ment wi t h
e.g. et hyl chmmﬂrméﬁtmhm'm&t&oﬂa%dﬁmﬂém epiv whES happt e

foll owed b idic or alkaline hydrolysis. The starting arylbromdes are
either co aely Waipalivest edignt Gletion. Fah cwateriagetenifrileftrifiorqagetic apaig . 25

Al dehydes @b 100b%awitérﬁaé&onﬁﬂ@/hﬂu@ﬁ%eﬁéiaﬁ@(ﬁe)‘é)‘brO'BPﬁdtl i Lthfn@fmﬁpl es bel ow.
The starting. chloropyridines are commercially available or de by nethods

wel | - descr wasyflefefrpined hyiiafegiption of s IV B2ce 63 e <bbi metensian Himpy Rtl ¥4 ustrate

t he i nyenté EUmtnigiies. They are, however, not to be 30 construed as
limting. 29 Decenmber 2005 WO 031002556 PCT/ DK02/ 00435 16 Exanpl es Mel ting
poi nt s werda SPesita; Wiegel obianed by W?@aﬂaﬁ‘ﬁﬁﬁ‘hﬁmﬁ"am@ﬁ@ eEbt r ect ed.

Anal ytlcalmfeﬁnﬁﬁndﬁicamcn&bﬁx &B}mﬁe%@abtﬁnﬁ%t%mﬁﬁc%%ﬂgg Vighd unent
equi pped Ion )ray . source (nmethod D) or heated ne zer (APCI ,
met hods A ighhorifiservaltage (H0BAY SLC- 10A LC system The LC conditions

[30 X 4.6 mam @ﬁﬂ%e}ﬂ‘éxﬁtﬂn Waspciformed on the same instrament. The LC conditions
15 (50X 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.
"H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrament 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 ppin-values. The following abbreviations
are used for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartst,
qui=quintet, h=heptst, dd=double doublet, dt=double triplet, dq=double quartet, ti=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 extracts {anhydrous
Mg80,; or NaS0,), filtering and evaporation of the solvent in vacuo. For column
30  chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used, For ion-
~ exchange chromatography (SCX, 1 g, Varian Mega Bond Ehit®, Chrompack cat. no.
' 220776). Prior use the SCX-columns were pre-conditioned with 10% solution of acetic acid
in methanol (3 mL).



particle size] were linear gradient elution with

wat er/ acetonitrile/trifluoroacetic acid (90:10:0.05) to

wat er/ acetonitrile/trifluoroacetic acid (10:90:0.03) in £9%Reremen2qS
Purity was determ ned by integration of the UV trace (254 nnm. The
retention tinmes Rt are 10 expressed in mnutes. Mass spectra were obtained
by an alt i scan nethod to give nolecular weig Lnf tion. The
nmol ecul ar gﬁ%’r&%, was obtained at low orifice vol tggy"k‘@“@{?g? and
fragmentation at high orifice voltagg4(100V). Preparative LC Ms5-separation
was perforped on the sanme instrunment, The LC conditions 15 (50 X 20 mm YMC
oDS- A wi t hE¥mMebarticle size) were linear gradient elution with

wat er/ acetonitrile/trifluoroacetic acid (80:20:0.05) to
water/acetonltrlIe/trlfluor?acetlc aC|d (10:90:0.03) in 7 mn at 22.7

m./ m n. fifed by split-flow M5 detection. 'H
NVR spect rmemheh @%& ma&unéBQilé@ 0|§EqvasQﬁ’ssﬁvé§rnPﬁﬁfF @YANFHaRRXS00

i nstrunent at 25 . on a_Bruker instrunent. Deuterated
chl or of dr nf ‘@‘9’18 B%“s&lm‘effr i ferchpanolyldete The mizee 25 sol vent s.
TVB was UsgBredfor 1 0n@ abd &eﬁvﬁgﬁaseolutﬁhaﬂg%&cetﬁ%% Gitleth§Réddl (y.@é)ues are
expressed in mval ues., The fol |l owin reviations are used

mul tiplici nPMEF (IR mﬁeﬂaﬁeﬁeverﬂghbqt@ g@%wppuw@m@gaﬂ =quartet,

qui =qui nt eém&nahﬂateﬂiylacéawotﬁymﬁe@&@wphae&&nﬁ%@éﬁ &ﬁtb&b%iveaﬂq =doubl e
quartet, tt trlpgglet of 25 trip g lt::')road Sin et NVR

signal s cofilés W@P%ﬂﬁ@s‘éﬁ?ddﬂ@oﬁﬂéfﬁﬁ@)ﬁ@( (b‘éhé"rlmmaéﬁ*ﬁdt%l@ Cont ent  of

wat er ifl Chikfikdsisited @PIPRUBEHSh WRBICHSH A AhAR Y dRhdd s-&lfeqﬁﬁﬁmt itration.
St andard wor kup géocedur es refer to extraction with the indicated organic

sol vent f r#heprssd withefhd geaiate dhegembined orgapigiphagessiried with NaS@: andgani ¢ extract s
(anhydr ouseyadmaio B B AR Fbbopotddlat & di @hﬁlmp 0§2@5 (4 bg), sol vent in
vacua. For Vco | umm Oec hr omat oaraf)1 hy s]l |%a ge @ B SlK| e él 60,

230- 400 nmes¥ @GSN 6fdds, JEx@- 55Kk AH). on- exchange chromat ogr aphy (SCX, 1 g,
Varian Mega Bond Ehit(r), Chronpack cat no. 220776). Prior use the

SCX- col utms were pre- condl ti oned vmth 10% solution of acetic acid in
2ofN(2,3-Pryirebenan/d i RO -Vipimaiz6 2 BEahibalipie? | 00435 17 Exanple 1

4,6-Dir ”etmétﬁy?mcagno(?&iﬂétﬁ | sul an 1 ni cot inonitrile.
4,6-Dimethyl-2-(2-oxo-ethylsulfanylnicotinonitrile (2.9 g) was dissolved in 1,2~
dichloroethane (150 mL), a solution of 4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)piperazine (2.6
g) 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 ethyl acetate, the combined organic phases

-dried and evaporated to give an oil which was subjected to purification by columm
chromatography (silica gel; ethyl acetate and heptane) giving an oil which precipifated 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-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfonyl}-6-methyl-4-
trifluoromethylnicotinonitrile, 1b: LC/MS (m/z) 465 (MH+), RT = 2.17, purity: 73%.
30

- 2-{2-[4-(8-Cyano-2,3-dikydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-6-methyl-
' 4-trifluoromethylnicotinonitrile,1c: LC/MS (m/z) 490 (MH+), RT =2.21, purity: 82%.



4, 6-Di net hyl - 2-nercaptoni cotinonitrile (3.0 g) was dissolved i n DIVF (40 m)
and a 5 solution of potassiumtert-butoxide (19.2 nL; 1 %[} (?@Htélt anol
added. The mixture was stirred for 10 nin, added dr opw wen §'E)1'2 on of
br onpacet al dehyd di net hyl acotal (3.2 g) in DWF (10 m) and stirred over
night at 70 C. The m xture was poured on water and extracted with ethyl
acet at e, onhi ned organi c phases dried and evapor d to ive an oil
(5.3 9 mh?@ﬁg%sg di ssol ved in dioxane (40 nL). HC (P%% 9 was added
and the 10 mxture was stirred at 30 g for 2 h NaHCO3 was added until pH
reached 5- the mxture was extracted with ethyl acetate, the conbined

organi c phé%’f"'ﬁ% Q@y‘éﬁ’?w%éﬂ@wnén’ap@%’béwﬂﬂwﬂ@uﬁ-ﬁr@l?}ﬂ!en-h'lf-l e conpound

I - ; ACRE CIMSS( 211 6. 85
?2, aQH;)I; 9(4? i etﬂfjﬂ%w 2- llgt n&%é %ﬁ{ (6)&? 2]33’ I OXI n yI )%)i perazin

-1 yI]e(hyIsquanyI) 6- rnethylnlcotlnonltrlle Ia

4, 6- Di et hyp. {42(%(@&%9335}:?%5&1&&;@% oXifd] '59:9}51}98%}:9 Lijbfylhdpmy®. Was di ssol ved

in 1,2- dichloroéethane

of 4- ( 2, 3- dMEYFicHEaTETE] %Wl\é&(m{zmmﬁéﬂp%?aﬂr%@w B8%g) in DVF (150 nl)
was added, followed by addltlon of sodiumtriacet oxyborohydride 20 (14.9 g)
and stirrin m xture was poured on water and Na2CO3 added

until pH ?%%réﬁé?eﬁ l?lhadfobm@[hﬁﬁtawé y&!ezeere%-lﬁwé@ywmthmweéﬁet ate, the

conbi ned ommwg@ggm+pgqed@nﬁn@vgp/pr ated to give an oil which was
subjected to purification by colum” chromatography (silica gel; ethyl

acetate and heptane) giving an oil which precipitated as the oxal ate salt

(0.36 b T bemoAESYRPRe, 3 iyMobeisb g okt & MplothaziniLyifeduo %gpyrm(@ Zgy 97% 25

The foll ow n npounds wer e repared anal ogousl y:~ 2-{ 3

Di hydr oben S(niﬁ)é%ﬁffﬁﬂswﬁléﬂwaz?i%l y1] et hyl sul fanyl ) - 6- net hyl - 4-
trifluoronethylnicotinonitrile, Ib: LM (mz) 465 (MS+), RT = 2.17,
purity: 73% 30 2-{2-]4- (8- QIano 2, 3-di hydrobe w 1, 4] di oxi n-5

vyl ) pi per azfRromo-3{2Hd@prdifadnonengal] 4l Oﬁ@tw}éwﬂ‘aﬂn—l ijethoxy}pyridine,ih:

4-t nf | uor oneiky ) @8s tligal (mz) 490 (MHO), RT = 2.21,
purity: 82% ZQMDﬂgcengﬂﬁij%%S 1{?\%1@1?}%%82@56 PCT/ DKO2/ 00435 18

2-f2-(45(2, 3D hydrobenzo[ |, 4] di oxi n-5 yl ) pi perazin-1 _ _ o
{ld] et h)(/'ﬂfgk foayd-3 78 M&(z@&ﬁhﬁdﬂe&%x '4)¢raxfh ) }{z&@}ﬁy%@}w}dwaﬂﬂ' trile, Id:
},C/MS (m/z) 376 (MH+), RT = 1.54, punty 95° ’

2-Chloro-3-{2-[4-(8-cyano-2,3-Dikydrobenzo[1,4] dioxin-5-yl)piperazin-1-
20 yllethoxy}pyridinej: LC/MS (m/z) 401 (MH+), RT = 1.54, purity: 94%.

2-Bromo-3-{2-[4-(8-Cyano-2,3-Dikydrobenzof1,4]dioxin-5-yl)piperazin-1-
Yiethoxylpyridine,1k: LC/MS (m/z) 445 (MH+), RT = 1.63, purity: 92%.

25 3-Chloro-5-{2-[4-(8-cyano-2,3-dikydrobenzof1,4]dioxin-5-yl)piperazin-1-
yJethoxypyridine, 11: LC/MS (m/z) 401 (MEH), RT = 1.59, purity: 90%.

3-{2-f4-(8-Cyano-2,3-dikydrobenzof1,4] dioxin-5-yl)piperazin-I-yljethoxy}-2-
methylpyridine,1m: LC/MS (n/z) 381 (MH+), RT = 1.08, purity: 100%.
30 . .
4-{2-[4-(8-Cyano-2,3-dihydrobenzof1,4]dioxin-5-yl)piperazin-1-ylJethylsulfanyl}-3-
(piperidin-1-ylsulfonyl)pyridine,In: LC/MS (z/z) 530 (MELY), purity: 88%.



(2-] 4-(8- Cyano- 2, 3-di hydr obenzo] 1,' 4] di oxi n-S yl ) pi perazin-1

ylJethylsulfanyl)-6 5 nethylnicotinonitrile,le: LCII\/IS( z@? %&5&%
=1.95, purity: 98% 3-(2-(4-(2,3 Dihydrobenzol1, 4] di oxi n- P n-1

yl Jet hoxy} 2-nethylpyridine,|[f: LCM (mz) 356 (MJ+), RT = 1.04, purity:
97% 10 2-Chloro-3-(2-[4-(2,3-di hydrobenzo[ 1, 4] di oxin-S yl)pi perazin-1

yl ] et hoxy) r|d|nelg LOMS (mMz) 376 (MH), RT = 1.54 urity: 95%

2- Br ono- 3- fgfoz{sg 3-di hydrobenzo[ |, 4] di oxi n-5 yl) pi pPé:F%O 20435

yl ] et hoxy) pyridine,Ih: LCM (mMz) 4 (MH), RT = 1.63, purity: 90% 15
3-Chl oro-5-(2- %1%%2 3-di hy drobenzg} di oxi n-S yI)pi perazi n-1

yl | et hoxy} ByPildiaeDiydrobeiel \idiowin Dyl pmeragmio)ledi@ulfanyl s pinpddintly . 95%

2- Chl or 0- 34fs3sf; a5Y IR J yl) pi perazin-1- 20
yl Jet hoxy} pyrldg?r{é’%lj U%'@E %] 9%%? Iﬁ’lﬂh@xg 1>/Spurl ty: 94%

2Br ono- 3- { 2- { 4- ( 8- Cyano- 2 3 D hydrobenzo(l 4] di oxi n-S y1) pi perazin-| -
2l oro b B e N B2 D e it
yl ] et hoXy} Wﬁomm@y@m&mm@cm@yzmmmm R4S oTs%ur i ty: 90%
3-{2-(4(8-Cyano- 2, 3-di hydrobenzoj |, 4Jdi oxi n- 5yl ) pi perazin-1 yl Jet hoxy} - 2-

nmet hyl pyri di ne, Im LOMS (mMz) 381 W), RT =1.08, purity: 100% 30
4- ( 2X4- ( 8- B kG (SCmmeididytitydtebensadi ] dioyin-Todipipesazips iyl bpasalzinis-1-

yl Jet hyl su A L Ms (mz) 530
(MR+), pur:t’ff?wdg}gf lp}é’gﬂﬁgg‘ier%b@s %@54@3@4% )ilbO%‘ZS Md%%%/ %2/ 00435 19

4-{2-j4 (2,3 Di hydrobenzo[ 1, 4] di oxin-5 yl)pi peradn-1 _
I eth|SU_f i | r C M5 (mz) 505

(i) | 2B G 2 RGR R RA (o) S el o O 6
I )p| per az —”E’L”Oyﬂle’}h Hingylme QWS(@)GG‘E ME‘I’)UBTGMMWTII%}I ne, | p: LC/ VB
(niz) 454(M—|+) RT = 2.14, purity: 75% 2-{4

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

yI ] but yi sui?{%rﬁfr(ZP -Qlkyc{rpéz Jdmeirdylipiperadin-delprogisdf@pls- (m z) 479 (1VI Ht)

= 2. 14, opb é%({n@%m%@=2%7,mp§89penzo[ 1, 4]dioxin S

yI)p| pera2|n I yI]'B tylsu f

2-{3-[4~(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazin-1-yl]propylsulfanyl}-4,6-dimethyl-
nicotinonitrile, 1t: LC/MS (m/z) 425 (MELH), RT = 1.99, purity: 100%.

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

2-{3-{4-(8-Cyano-2,3-dihydrobenzof. I,4]dioﬁn~5—yDP¢erazin—I -yilpropylsulfanyl}-5-
trifluoromethylpyridine, 1v: LC/MS (m/z) 465 (MH+), RT = 2.07, purity: 97%.

25 2-{3-[4-(8-Cyano-2,3-dikydrobenzo[1,4]dioxin-5-yl)piperazin-1-yljpropylsulfanyl}-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-y)piperazin-1-yljethylmercaptane.
1-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)piperazine (4.5 g) and thiirane (1.75 g) were dissolved
in DMF (200 mL) and refluxed for 1 h, The mixure was evaporated and re-dissolved in
THF, dried with MgSOy, filtered and evaporated to give an oil which was subjected to



|

i fluorornethyl pyridine, In LOM (mlz) 464 (M+), RT = 2.08, purity: 71%
{3-[4--(2,3 Di hydrobenzo[ 1, 4] di oxi n-S yl ) pi per azi n 1

j propyl sul fanyl)-5- trifluoronethyl pyridine, Is: Fﬁf%ceﬂ'lfﬁf%%ﬂil -

RT = 2.07, purity: 98% 15 2-(3-[4-(2, 3 D hydrobenzo [1, 4]dioxin S

yl ) pi perazin-1 yI]propyI sul fanyl)-4, 6-dinmethyl- nicotinonitrile, it: LCIM
(mz) 425 .99, purity: 100% 2- (3 [4-(2, '
Di hydr obe, ‘%ﬁ%ﬁiﬁﬂl OXI n-5-yl ) pi perazin-1 yl]butyl su? any?zfﬂo“Z?sG di et hyl -

20 ni cotlnonltrlle u: LG M (mz) 439 (M—I+) RT = 2.05, purity: 82%
2-{3 [4-(8 ﬁ??no d|h drobenzo[l 4jdioxin-5 yl)piperazin-1

yl ] propyl s8 )bYS°“tPIF? st peietl acetefe anddepine) givipg thees (MH+), RT
= 2.07, puaﬂmmp&mmsa@ﬂzzégy M&rﬁéi%?l@f@ﬂ-ﬁb 16b4)] 40¥ ¢oeRgN39 (284 dl oxin-S
yI)p| perazin-1 yl]propyl sul tanyl) 6- di methyl'nicotinonitrilé, Ix: LC M5
(mz) 450 (M#), RT = 2.00, purity: 98% Exanple 2 30 2 [4 (2,3

Di hydr obenzg}-f4-@) dbmydréberzo 4)%:&@15 iPerdzintb- WhipRy SRR il 24,2, 3

Di hydrobenéé{eg%)ﬁ o n -ﬂ 4 9’?%1237 ne L%ﬁj’g)@nd t hii ran% (1.75 g)
wer e di €so Md‘m@? P?réif“ﬂri/ gihriragrcaptape R %af xt ur e was
evapor at eddladaﬁlredﬁadbﬁﬁ@ﬂdfﬁ&adsﬂmté’rkﬂﬁutoﬁdd(@él ¥k DM, skilrbd BF £ and
evaporated to ve an_oi|l whi ¢ch was subjected to 29 Decenber 2005 WO

031002556 P& A3 Asefuanof 2ichlaronisetingyitiiedl Ghe) ie IMVEHEP B8 ¥Bhy (sili ca
gel et hy| addeedrajviisend st v @dntilbod BiCnbiha 2 hiat §d €, TRIBREASwAS an oil (2.2

2- '(ZNF4m£ 5“"‘%9%? Fﬂfﬁﬂgﬂa@f%f 111010 ;89%#??211‘5‘%’5%9;{%|d5é1?“§§1(%£56 filtered and

yl ] et hybsug bd t0ighe b apam&ﬁwis@ub &fted to ﬁmﬁoauon by column chromato
2-[4-(2, 3- @M ro&ﬁpégé di oxin per azin-1-yl]et hyﬁrner captane (2.2
g) was dis &Y © il ti‘%‘r?n%@eﬁ%{ ayuus) giving e titlgcompepndas amoiB1 g) in DVp
(25 M), swhith gekifited 4the HalteAMEFHA ddehile.[(D4 ﬂbmé 843 frRT
2- chl or oni cggé%gcnli;trl le (1.91 g) in DVE ( t( ﬁé} (ﬁﬁgdde(gﬂﬂ?opw se and
stirring was/GoREY T{& for another 2 hat 50 C The m xture was evaporated
and re-di ssolved in THE, washed with brine, dried with MgSO™, filtered and
10 evaporat ed to give an_oil which was subjected to purification by colum
chr omat!d gr%ﬁ@°%@%‘é‘n6%wafewaaﬂﬁ°ﬁ% heptane and triethyl am ne)
giving the title conpound as an oil which preC| pltated as the oxal ate salt
fromacetone, (1.45 g). LCIN5 (nlz 3835M—|+) Purlty 87al o.
2-{2-[4-(8-Cyano-2,3-dikydrobenzof1,4] dioxin-5-y. )pzpemzm—l -yl]ethylsulfany [}-3-
methanesulfonyl-4-methyl-6-phenylpyridine, 2b: LCIMS (m/z) 551 (MH+), RT =2.20,

purity: 77%.

tr
2_
yl

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

2-{2-[4-(8-Cyano-2,3-Dihydrobenzofl1,4]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-
y]ethylsulfanylnicotinonitrile, 2¢: LC/MS (1/z) 408 (MH+), RT = 1.75, purity: 96%.

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



15 The foll ow ng conpounds were prepared anal ogously:

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

yl ] et hyl sul fanyl)-3- net hanesul fonyl - 4- net hyl -6 phenyl pyzgd?%?gfnb%?oq_sd VS
(mz) 551 (M +), RT = 2.20, opurity: 77% 20 2-{2

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

yl Jet hylsuw -4-met hyl - 6-(piperidin-1 yl)nicoti P tri 2c: LG M
(m z) 505 %’"?3% = 2.33, purity: 87% 2-(2-[4-(8- @2@3@3@5

D hydrobenzo[ 1, 4] di oxi n-5 yl ) pi perazij3-1 yl]ethylsul fanyl)-6- 25 net

hyl ni coti nam de, 2d: LC/ M5 (mlz) 440 TM#), RT = 1.58, purity: 90% 2-{2
[ 4- ( 8- Cyand=2{6(-Pijtrobrurol b/ diotit- diybpipaadin-Iryl ghquwk @mietyliicotinamide,

Y1 Jet hyl SUbLARK BRI, RrlPr52fieh SRS (M 2) 408 (MH1-). RT =1.75.
purity: :

4- Cyano- 2- (2-[4- (2, 3-di hydrobenzoj |, 4Jdi oxi n-5y1) pi perazin-1

yl Jet hoxy} pysirdinenz24.. 7). (M =1,62, purity: 82% 29
bocanber . 28REL0 o hsee LS Sl - .Y

Di hydr ofeny@jidotagnittilex?h LE/NS feydé# @dIH, RT 224 pudsyy 98%4.6 net hyl ni coti nami de,
29: LOMS (mz) 399 (MH), RT =1.55, purity: 97% 2-{2 [4-(2,3
Di)iydrobenzo[ 1, 4] dioxin-5 yl)piperazin-1

yl ] et hoxy) 242-fef2¥yPiliirehsnaebt 41dioxin-bvi)Eperbsimi-vldahomrd-metih-6-(42h: LG/ VS (i z)
464 (M St) : . b 0BG, : i r 4]dio in-S
y1} pi per az im‘rz\tﬁp Z%Irf%t ﬁ%%ﬁﬂﬁenfre%h%}l - iM%é%h pi)’;r?eﬁ?ag'?‘?# ﬁl%[yl?%l
yl)nicotinonitrile, 2i: LM (mz) 479 (M), RT =1.34, purity: 79% 10

6- Cycl gpro 21 2 b4 (2 ] . L OXiNn- i perazin-1

yl et hg?(y) ?4-"’%’5 ¢I§p§7 ’ % ?f E%?Zbﬁ@d%%&gg@%’é# Jff)ﬁ’.}ﬂ%’é",%)’(’“z‘?’:’gs "i”@’%fg' (mz) 475

(MH+) , RT &iflgoromethybieatingnitrig 9 LOMS uf/2) ATRMITE) BTy d 2@Banstyf 9% di oxi n- S :
yl ) pi perazi n-1 yl]ethoxy)-3-net hanesul fonyl -4- nethyl -6 phenyl pyridi ne, 2k:
L MS (mlz) 510 (M), RT = 2.16, purity: 98% 15 2-{3-[4-(2,3

Di hydr obenZ6f-l¥:(APd¥ilmdrabeszoli 4] Gioxpe s alpiper dzinyl-Jlifthogy}Stabthavgtilfory]-6- di net hyl - 3-

henyl sul f ki . : I Zom. 11, rity: 92%
D (2[4 (8@%5%’?%&%’?%%?%%@{(@%2F‘g'-\%%q’ y%gﬁéﬂ Y
yl ] et hy#sul fanyl }pyridine, 20 2m LC/ MS (mz) 383 (MH), RT =1.67, purity:

7% 2 (3L 3 SNSRI $) 505 Bl DRSS I ity

yl ] et hykul
DPhenylsulfonylpyridine, 21: LC/MS (m/z) 526 (MHEH), RT = 2.11, purity: 92%.

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

2-{3-[4-(2,3-Dihydrobenzof1,4]dioxin-5-yl)piperazin-1-yljethylsulfanyl}-4,6-
dimethylnicotinonitrile,2n: 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-yljethylsulfanyl}-4-
methylnicotinonitrile, 20: LC/MS (m/z) 432 (MH™), RT = 2.00, purity: 93%.

5-Chloro-2-{3-{4-(2,3-dihydrobenzof1,4] dioxin-5-yl)piperazin-1-
Yl]ethylsulfanyl}nicotinonitrile, 2p: LC/MS (w/z) 418 (MH+), RT = 1.90, purity: 73%.
30
6-Chloro-2-{3-[4-(2,3-dihydrobenzo[l,4]dioxin-5-yl)piperazin-1-
Plethylsulfanylnicotinonitrile, 2q: LC/MS (m/z) 418 (MEH), RT = 191, pusity: 72%.



di met hyl nicotinonitrile,2n: LM (mz) 412 (M#), RT = 2.02, purlty 96%

25 6-Chloro-2-{3 [4 (2, 3-di hydrobenzo[ 1, 4] di oxi n-S yl) pi Zi n-
yl Jet hyl sul fanyl)-4- nethylnicotinonitrile, 20: LC M (mf %§f? b@&?985

2.00, purity: 93% 5-Chloro-2-(3 [4-(2,3-di hydrobenzo[1, 4] dioxin.-S

yI)piperazin |- yl]ethylsul fanyl}nicotinonitrile, 2p: LCM (mz) 418 (H+),
= 1. 90, Wﬁ (&g 73% 30 6-Chloro-2-(3-[4-(2, 3- dlh%gﬁﬁﬁ%% (1, 4] di oxin-5

yI)plperaz Tethylsu fanyl)nicotinonitrile, z) 418

(MR+), RT =1.91, purity: 72% 29 Dec er 2005 WO 03/ 002556 PCT/ DKO2/ 00435

22 6 Chloro-2-(3 [ ydrobenzo[ 1, 4] di oxi n-S yl ) pi perazin-1

yl ] et hyl sul61‘%lf§f?}2 @Is{j Mﬁb%ﬁ%?ﬂﬁifﬁ%ﬁ%@@@n-&@%@E’ aiy- 436 (MH+), RT

= 1.95, pupidnb &%Jﬁaﬁeéﬁﬂdzqéén/@@@ Lhysk plhepasd, . 4] di oxin-S |
yl )plperazrﬁ 1n§IJefhyIsulfanyl 991ﬁfﬁRﬁ:?h%’mco'??%omtrlIe 2s: LC/ M5

(mz) 436 (MH), RT = 2.04, purlty 78%

G- Chl or o- 2208 liBcsuang-Bid Mﬂﬂ%ﬂzﬁ%dmp%}cﬁin%ék@kM@ﬂHSraz' n-1

yl ]ethylsulfanyl} 4- et hyl ni cotinonitr 457 (MH), RT =
2.04, pdri ffwfwwnwtrslf 1 Jfr/MS fmfz3436ME+), RT = 2.04, purity: 78%

(8-cyano- 2, 3-di hydrobenzo[ 1, 4] di oxi n-5 yl ) pi per-azin-1 yI]ethyIsquanyI)- 4
6- dlnethylnlcotlnonltrlle 2u: LOMS (mz) 471 W), RT = urity: 81%
5-Chl oro 281Blqra2(&ltPamenos Bdifgdrapanze, if@w-wpmewwﬁ!lgfky}vﬁb’@@ azin-| -

yl ] et hyl Sulthamyludlitliie o tais 7 ), RT =1.97,
purity: 81% ﬂ%g 6- Chléro 2- {S-thﬁgiékgﬁwgugg%?%yéégggggo[l 4Jdioxin-5

yl ) pi perazin-1- yl]ethylsul fanyl Jnicotinonitrile, 2x: LCIM (niz) 443

(M), T 5—1:?:%1-0 DUB g w-—cy%/ﬁ’ 3—dzhydrobenza[1 4]dzoxm—5 zperazm-.l-y{]ethylsulfanyl}-
6- Chl or o- 2- 8-cyan- 2, 3-d o enzo[ oxin-S pi pefazin-1

yl ] et hyl suf{% ’}vm%n@ﬂrtleu?dwﬂéﬁ AdAl (MHﬂe Tz>224mnW58 i z) 461 (MHH),
RT =1.62, purity: 84% 2-f2-(4-(6-Chloro-2,3-di hydro-1,4 benzoxazin-3-on-&

yI)plpera2|n | - I et hyl sul fan IJnlcotlnonltrlle 2z LCMS (m z) 431
(M), RT &Chlogp. {Btaysnogaditydepbpnzo] 1,4]dioxin-5-yl)piperazin-1-

[2-[4-(6- %\t&ﬁyﬁu&@v%&%%melw‘ 10003 M}M@;ﬁ?ﬁ?ﬁ V1. 610%%%%” 1

yl Jet hyl sul Tanylj -4, 6- di methyl ni cotrnonit nm z) 459 (N+H)
RT =1. 8%, purity: 72% 6Chloro-2-[2-f4-(6-cloro-2,3-dihydro-I, 4-benzoxazin

3-on-8 yl) i I |non|tr|Ie t ab:
R TVAIEY quc%iif {3‘1}4 (- %&Mﬁﬁ?ﬂ%@&ﬂp JaidaRS LY, LM@B
yifethylsulfanyl}nicotinonitrile, 2x: LC/MS ( z) 443 (MH+), RT = 1.91 purity: 87%.

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

2-[2-[4-(6-Chloro-2,3-dikydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
Yilethylsulfanylnicotinonitrile, 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—yypiperazi'n-1-y{]etkylsulfanyl]-tt,6-.
dimethylnicotinonitrile, 2aa; LC/MS (m/z) 459 (MH), RT = 1.87, purity: 72%.

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



30 97% 29 Decenber 2005 WO 03/ 002556 PCT/ DK02/ 00435 23 4-Chl oro 2

[ 2-[ 4- (6-chl oro-2, 3-di hydro-1, 4-benzoxazin-3-on-3$ yl)pip i n-

yl Jet hyl sul fanyl J- 6-met hyl ni cotinonitrile, 2ac: LC/ MB (nﬁ?% 5'%7\/?-985 =
1.87, purity: 85% 5 S-Chlora 2-[2-[4--(6 chloro

2, 3-di hydro-1, 4- benzoxazin 3-on-8 yl)pi peraziml -

yI Jet hyl's -4, 6-di methyl nicotinonitrile, 2ad: ) 493 (4B+),
= 2. 12%’%%L $: 98% s-Chloro-2 [2 wEibRoATkS

[4 (6-chl oro- 2 3-di hydro-1, 4- benzoxazjsn 3-on-8-yl)pi perazin-1 10
yl Jet hyl $ul f IJnl ot|n nitrile, 2ae: LC/ M5 (nmlz) 465 (M), RT =1.87,
purity: 966} ?{WWET#J"WWB’-%W’(‘& perazig=lhenzoxazi n- 3- on- 8

yl) pi per az Wezhﬂmy&dygiotwét@zﬁ%ﬁﬁbﬁhﬂzﬁl Hae{ TSIk 48 BaS, RTT M phdll2) 465
(MH), RT = , purity: 98% 15

6- Chl or o- 28 é{4 (6-chl oro-2, 3-di hydro- 1, 4- benzoxazi n3-on-$ yl) pi perazin-| -
yl Jet hyl sul fanyl J-S; fl uoronicoti nonltrlle 2ag. LCIMs (mz) 483 (MH), RT

= 1. 83, _pur.i 6- Chl or o- 2, 3-di hydro-1, 4- benzoxazi n-$

yl) pi pe?azrsréh?lo"‘?é'[{ﬁ/f J@[‘ﬁ‘{?f"s‘%rf'fi Pjﬁrkfwwd«fﬂrélx@pe@awd-Luws (mz) 417
(M S+),  RUyidnylsaifarpliid 6 dimetBBieotironitrile, 2ad: LC/MS (m/z) 493 RT=2.12,

[ 2] 4- (6-Chl orév ﬁg@lél yd”r% |, 4- bgézoexaam n-8 yﬁ )Z[i))l pegdzgll-)n 1

yl

Jet hyl suﬁlftft%@%ér J-4,6- di r net hyl nicotinonitrile, tai: LM (mz) 445
(MH), RT = 2.04, purity: 96% 25
chl oro-2 di hydro-1, 4 benzoxazin-8 yl)pi perazin-1

6- Chl 2- 6-
yl Jet ﬁ;?sufﬁﬁ%‘rﬁ Z-lf-(rslarprand- é&r‘{’?réﬁrbﬁwmz@-3-%ﬁylpwev%1y ml z) 465 (M), RT

= 2. 08,10 PUjiféhplsulBYiniborifdbirileOraé; LEMSAndd 465 (MEY), RT = 1.87, p
chi oro- 2, 3-di hyd?{g%y 4-benzoxazin-8 y )Zgl pe(rMalgl)n 1yl 78t h hyI suI ‘fanyl J-

6rrethy|n|cot|non|t rile, Zak: LC/IVB(rﬂz) 465 (MH), RT =1.95, purity:

89% 30 5- mhtar-&zg [ﬂmwmﬁﬁzm%ﬁurm% b%nzwaﬂnﬂbt& syrpieRB%Ixazi n- 8
yl ) pi per azi et hyl sul

1 1'J-_ 4, 6-di met hyl nicotinonitrile, Zal: LC MS
(m z) 479 J(fKﬂ"Vlﬁyb’d"Fﬁmm@nmks %&W’M %@@éﬁﬁbb@ POBE SB- 03/ 002556
PCT/ DK02/ 00435 24 __
15 6-Chloro-2-[2-[4-(6-chloro-2,3-dihydro-1,4-benzoxazin-3-on-8-yl)piperazin-1-
yiethylsulfanyl]-5-fluoronicotinonitrile, 2ag: LC/MS (m/z) 483 (MHH), RT = 1.83, purity:
96%.

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

2-f2-f -(6-Chlora-2,3—dihydra—1,4—benzomzz‘n—8—yl)pz]perazin-]~yl]ethylsu!fanyl_]—4,6-
dimethylnicotinonitrile, 2ai: LC/MS (m/z) 445 (ME+), RT = 2.04, purity: 96%.

25 6-Chloro-2-[2-{4-(6-chloro-2,3-dikydro-1,4-benzoxazin-8-ylpiperazin-1-yljethylsulfanyl]-
4-methylnicotinonitrile, 2aj: LC/MS (m/z) 465 (MH+), RT = 2.08, purity: 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: §9%.
30 :
| 3-Chloro-2-{2-{4-(6-chloro-2,3-dihydro-1,4-benzoxazin-8-yl)piperazin-1-yl]ethylsulfanyl]-
' 4,6-dimethylnicotinonitrile, 2al; LC/MS (m/z) 479 (MH+), RT = 2,24, purity: 97%.



5-Chloro-2-[2 f4-(6-chl oro-2, 3-di hydro-1, 4 benzoxazi n-8 yl) pi perazin- 1-

yl ] et hyl sul fanyl Jnicotinonitrile, tam LC/Ms (mz) 451( RT = 0,
purity: 96% 6-Chloro-2 [2-[4-(uchloro-2,3-dihydro-1, 4- gg‘éﬁﬁ?ﬁﬂbﬁ[ém%

yl ) pi perazin-| 5yI]ethyIsquanyI]nlcotlnonltrlle Zan: LCIM5 (mz) 451
(MH), RT = 1.95, purity: 74% 6-chloro-2 [2

[4-(6 chIo i hydro-1, 4-benzoxazi n-8 yl) pi perazin- | hyl sul f anyl J-
5 fl uoronl{é:votlgngsrsf'ldtrl | e, 220: LCI NG (mz) 469 (ME +) PQ&%KXZIJB% 0, purity:

96% 10 5-Cyano-4-{2 [4-(2, 3-di hydrofenzo[1, 41dioxin-5 yl)pi pera2| n- |
yI]ethyIsufanyI% rimdine, 2ap: LC (mz) 384 (MH), RT = 1.66, purity:
99% 5- CyaAdHlorg {‘{ (6 zhlgraid hrjiydsoddeizaxati-Shybgiverasinyt ) pi per a2| n-1

L L S A QR ]tk (71

f4- (8-cyan- 2, 3-di hydrobenzo[ |, 4] di oxi n-S yl ) pi perazin-| -

i;lu‘r]?t Syl S Ulﬂc%)‘cu PYFA-BlcHioRE2, 3- ot PeMRokah By gPorabil +) . RT = 1.70,
5- Cyano4- [ﬂl?@b@@nﬂmﬂm@f@ and EODE () KSUMHB = 596 ppiifyeT4sai n- 1
yl]ethylsul fanyl}- 20 6-methyl sul fanyl -2 phenyl pyrimn dine, 2as: LCM (nz)
532 (M), RT = 2.49, purity: 91% 2-(2 [4-(2,3 Dihydrobenza[l,4_Jdioxin S
yl ) pi per az ﬁﬁh@“y-? M"i‘f?‘l"%’(ﬁ'&W)}df‘&Iﬂbe’dvmtl-lﬁy’vp?$mm-dﬂfﬁ@‘ﬁylﬁdﬁnyl]tCI M5 (nal z)
387 (MH), 0
2-(2-[4-(8'-7 gﬁ%wgﬁ?l y&%l Lﬁ@%";%'[/(ﬁ§6 %?T%T -%9% %unt?p%ﬁﬁaﬂ n-1

yl Jet hyl sul fanyl }-4,6- dinethylpyrin:idine, tau: LM (nmz) 413 ( EI+), RT

= 1. 70,9 pUk @%048(9135%3 ?net ﬁge%#s‘, Bﬁw%ﬁé’?@@” 4] di oxi n-5-yl ) pi perazin-1

yl]et hyI sul f oxynhi t| no 2av: LCIMS (mz) 414 (M),
RT =1.8, pyfiyiuijoadinyrigidie) ZijOLQMSZ(DYﬂ3¥4M+OllRTy=di6@@1111@{99/4] di oxi n-5

yl ) pi perazin-1 yI]et hyl sul fanyl)-5- fluoronicotinonitrile, tax: LG M (nfz)
436 (MH), RT = purity: 86% 29 Decenber 2005 WD 03/ 002556

PCT/ DK02/ 0@%055‘2-[6(%41@@0&%&{021 {/dioxi@S-gh)ripeoazin-Byetkyalfolyriz o 1, 4] di oxi n- S

| ') pi peraz M (mz
1P, e LI B 20 {COHS BB PRSTISIL phoph 1 ()
yl) pi pé¥azin-1 yl]ethylsul fanyl}-S-ethyl pyrinmidine, 5 2az: LGM (nz) 387
(MR+), RT 5_1éytgt0—499}[)!—{/9[0'3«1§§-§{‘3—dikydrabenzo[1,4]dioxin—5—yl)pzperaz£n-17
Yifethylsulfanyl}pyrimidine, 2ar: LC/MS (m/z) 409 (MH+), RT = 1.70, purity: 98%.

3-Cyano-4-{2-{4-(8-cyano-2,3-dikydrobenzof1,4]dioxin-5-yl)piperazin-1-ylethylsulfanyl}-
20 G-methylsulfanyl-2-phenylpyrimidine, 2as: LC/MS (m/z) 532 (MH+), RT = 2.49, purity:
O 91%.

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

2-{2-[4-(8-Cyano-2,3-dikydrobenzof1,4]dioxin-5-yl)piperazin-1-yl]ethylsulfanyl}-4,6-
dimethylpyrimidine, 2aw: LC/MS (n/z) 413 (MHB), RT = 1.70, purity: 80%.

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

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



2-{2[4- (2,3 D hydrobenzo[l, 4]dio)dn-S yl)piperazin-1 yl]ethylsulfanyl}-4-
trifluoronethyl pyrimdine, 2ba: LOMS (mz) 427 (M#), RIT, =.1.8, ity:
78% 10 2-(2-[4-(2,3 Di hydrobenzo[ 1, 4] di oxi n-S yl) pi peraz'%grp%'ambep’i66é
yl Jet hyl sul fanyl } -4, 6- di net hoxypyri m di ne, 2bb: LM (mz) 420 (M+), RT
=1.9, purity: 70% 4-Chloro 2-(2 (4-(8-cyan-2, 3-di hydrobenzo[ |, 4] di oxin-S

yl) pi peruzipa- ] et hyl sul fanyl)- 6-nethyl pyrimdin X M5 (mz) 433
(MET+), RT@ﬂilfloé%{éﬁpuri ty: 78% 15 2-{2-[4-(8-Cyan etz
2, 3-di hydrobenzo[ 1, 4] di oxi n-5 yl ) pi Ir\)/?sazi n-1 yl]ethylsulfanyl).-4-
trifluoronethyl pyrimdine, 2bd: LC (mz) 434 (M#), RT = 2.0, purity:
84% 20 Phdriferrsilddil¢6i-cveat.prdydrohsnaaf k4 divxiy-Solpiverezivdwhalpiaifarntl- t he

i nvention tsg50# 2 r%Mgﬁjég)% ' hy unbng the inhibition
of bi ndi ngjgzc ﬁé?’iogﬁgltgﬁ%glf I'gand “at ?%ﬁgﬁ?ﬁfc’é@epi'ﬁé' as described in
the followng test: 25 Inhibition of 3H5-CT Binding to Human 5-11T1A

Rocentor o B b & | on Dt ST mar. £ eh
SoHTT A agor o E DIB OB T8I B oWt MR R St & ' 2°
recept or’s 28&LCMIO/EIS QdEEY RT T 118 bty 88%ed Hela cel |'s (HA7) (Fargin, A

et al. J Biol. Chem 1989, 264, 14848) is determined in vitro. The assay
was perforned as a nodification of the method described by Harrington,

MA et al 25/*GriPisiérebenzatsgldiomnspipipvgudniotchnodontidran 5- HTL1A receptors
(40 g of cekfue, Bohe WBAG.CR Lod alifth. 2 Y . 37 Cin 50 29
bacenber ouenHERIERBhe 43 CHISUDRLON UED, RE-MEBIES. B 57 | pH 7.7 in
the presence of 3H 5-CT. Non-specific binding was determ ned by including
10 i xM pf BE-8%9-bSdrodenbort ki 3T L1 1) Japid filtration

t hr ough Ugﬁ?ﬁ?g} _G_glgofi I {érjg olnggjy%éﬁa}églgw%%s{’%r. Filters were
count ed i nérebapREnEdre 3bb:-GLUME én/z) 20 Buh & < B9, pluity: 0%. 2c, 21, 20, 2s,
2u, 2z, 2aa, tab, 2ai and 2aj were tested and 5 showed | C50 val ues of |ess
t han 300 nM_ The cor[%ounds of the invention have al so been tested for their

ef fect on FERIgp-akE[O6-cranorl-Ghwdrobensofltdditods-polipipayatie &yl ethylsulfanyl)-
6-methylpyrimidine, 2he: LC/MS (m/z) 433 (ME+), RT = 1.8, purity: 78%.
15 |
2-{2-{4-(8-Cyano-2,3-dikydrobenzo[1,4]dioxin-5-yl)piperazin-1-yllethylsulfanyl}-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~HT1 atecepiors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT) 4 receptors as described
in the following test:

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-HT 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 in vitro. 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-
HT4 receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50



10 I nhibition of 311-5 HT Uptake Into Rat Brain Synaptosones. Using this
nmet hod, the ability of drugs to inhibit the accunul ati on_gf 3H 5- {nto
whol e rat brain synaptosomes is determined in vitro. é§§§§ﬁvéﬁ£gb&§
perfornmed as described by Hyttel, |I. Psychopharnmacol ogy 1978, 60, 13.
Compounds la, Ir, 2a, 2c, 21, 20, 2s, 2u, 2z, 15 2aa, 2ah, 2ai and 2aj
wer e testegogga$%pomed | C50 val ues of |ess than 20 ny%T E&mﬁhyTlA
antagoni stic actrvity of sone of the conpounds of the i'nvention has been
estimated in vitro at cloned 5-HT1A rgceptors stably expressed in
S

transfected Hela cells (HA7). In this test, 5-HIIA antagonistic activity
i s estimat 8 By bibiseal pHAd in he prstspes of JH-§CT. Nen-sipoifio binding s detsrminedagoni ze t he

5- HT i nducsginknfihpid joaids leb ibdd o . c L aty The assay
was perforﬁgﬁ'as a nDdif?gg%ggﬁh%%h?ﬂgﬂﬁgfﬁgﬁﬁﬁgg%?ﬁie oﬁﬁ%kg%aEIs, P.l.
et al . Bi ob/mtiier QB filters ep? TomtepdZpll HpnvestgyBilterewaissonnted ini aPackand Tope and | v wer e

tested andcsm%mgé&dmmfﬁa,%,z},%a%tzﬁm Za% &%ﬁ'm@ i weilRestl ahd1®
h SO e or t

conpounds of the invention have a eeh tes elr 1n viva effect
on 5- HYI AFowed sy wlyepofiprethand00adEcr i bed by Sanchez. C. et al. Eur. J.
Phar macol . 1996, 315, pp 245. In this test, antagonistic effects of test
conpounds are determ ned by neasuring the ability of the test conpounds to
inhibit 5 memwwwbmw@@wﬁéﬁp@m@wme present
invention pafaHsH AbliRe®Cli Vity as serotonin re-uptake inhibitors and
have antagonistic effect at 5 HTIA receptors. The conmpounds of the
invention are therefore considered useful for the treatnent of diseases
and di Sgr dBmshif ' b dy erotonin re-uptake and
ant agoni sti c 5%?????§”§?U2@fﬁ$§?F@Q@%@gbggﬁﬁﬁégises 29 Decenber 2005 WD
03/ 002556 PCT/ AKO2/ 00435 27 responsive to the inhibition of serotonin
re-uptake gify WRldetsl Wbl drlifloliordChnd AGHHHS0n 8 HORIT 1o dhaer der's, such
y cludi a

as depression, psychosis, dnxie Isorders In ng gener anxi ety

di sorder, PHEE siaptetodet is deermingd inmire; obh assay wes pdifroedissdsscabal bys As

expl ai ned , RLAGRR b t o\l t1. 9= H] | t of the
conpounds % %{ﬁép%‘%ﬁl\)/’%nt | oﬁgjwﬁfl?’%g’g%h?aérl%%?ﬁtlﬁ’e r’%gzg\’tzlrl’? g’ejfg ’eée% §% ack

mechanils m 3aadab.adl a9¢ 24 vers;testedlsnd showedliCso volueoatdess har20mdl.ake and is t her eby
expected to inprove the effect of the serotonin reuptake inhibiting
activity of the conpounds of the invention. 10 The conpounds as cl ai ned

her ei n ar elhef Eh antagoaisticsictdtyadsams dféhegompduodd oftheyoverdioh bis been f ast  onset of

ggt ion medisgRNEN Sk bR SII-fI‘?flte%mrs Qiblﬂﬁpﬁgsgéﬁl%sfezg& HELIRANN ds may al so
(HAZ7). In this test, 5-HT; antagonistic activity is estimated by measuring the ability of the
20 compounds to antagonize the 5-HT induced inhibition of forskolin induced cAMP
' accumulation. The assay was performed as a modification of the method described by
Pauwels, P.J. et al. Biochem. Pharmacol. 1993, 45, 375. Compounds 1a, 1b, 1e and 1v were
tested and showed ICs, values of less than 7000 oM.

=)

25 Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HT; 4 receptors 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-MeQ-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-HT receptors. The compounds of the invention
are therefore considered usefut for the treatment of diseases and disorders responsive to the
inhibition of serotonin re-uptake and antagonistic activity at 5-HT\4 receptors. Discases



useful for the treatnent of depressions which are non-responsive to
currently available SSRIs. 15 Sone of the conpounds of t i hvent | have
al so been found to have affinity to dopamne D3 and D4 F@ﬁ%ﬁf?ﬂ&’?r?% he
following two assays. 20 Inhibition of the binding of 3H YM=09151.2 to
human dopam ne D4 receptors By this nethod, the inhibition by drugs of the
bi ndi ng of 09151-2 (0.06 nM to nenbranes of ned dopam ne
D4. 2 -rece‘g'g)gir_lﬂsoy%/%(pressed in CHO-cells is determ ned P%:ll}rilsﬁ&m[ﬁ%sg. Met hod
modi fied from NEN Life Science Producfss, Inc., technical data certificate
25 PC2533-10196. Inhibition of the binding of 13H]-Spiperone to human D3
recept ors EPIFiveto thotiphifition of serptomin tsruptalsmarp yeltikmoys ipthe trtbhandincheiiong
f 3H| Spi per em&titdkisdr EPas HeprBRIR), 10§ nefd - Q%g[ ne D3
receptors expr es_seddaiy’:f]_lu—ja&%gperl I's |P§%§(Zst1 érm ne Qrdlgljrsl%{\}lﬁltg]rngg hod nodi fi ed
fromR G REdedHrsr @pigdisorgayobsepsivatpampulsivelisordphetem  Sec. 1994, 266, 79- 85.
29 Decenber 2005 WO 03/002556 PCT/ DKO2/ 00435 28 As seen fromthe above,
t he conpou;lgs of the invention show affinity for the 5 HTIA receptors,
i nhi bi t 8r y Saethiaied ghoge. tenigganitinaqtisiipat AHBl1sieeaptors of fhe capdunil of tifeor  dopani ne
DG and Db io@fi6Rual dundd o lbaiilofood B FRIRAUNARLA I dARRHESI GO uselul for
I'sorders as nentioned

the treatnment of psychiatric and neurol ogica
previ ous| ySereoniEspigke andt is thareby expeatadde innmoveiths efitrt pfthesstrtondmeurftde ul at i ons of

t he i nvent inBmitiBYctibBy FHRRALSSnlYorfeV NRREdonal methods in the art. For
exanpl e: Tabl éitﬁg crna%yl':)e pr e%gr ed oby m‘%?lr#\dél' the active ingredient with 10
ordi nary adjuvants and/or diluents and subsequently conpressing the mxture
n 2 QonVERidARahid @ elfid b TR ﬁ%ﬁ%eggrﬁmﬁ]\@eﬁh%s Gl di | uent s
conprise: comstarch, potato starch, talcum nagnesiumstearate, gelatine,
| act ose, gthieE of afien medicaments for fhg jreamind of deprpsinaFiesompovndhtyialedeusual |y used
for such paeRPRLHe s ' VOuri yatives etc. may
6 Aot tohd Widsh a:%@ rg\#{nﬁﬂ? Edecurrgtiac ify 3G LiMRe

be used provided that the re conpatl rve 1 ngredients.
p S y mp g

15

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

D3 and Dy receptors in the following two assays.
20 Inhibition of the binding of *H-YM=09151-2 to human dopamine D receptors

By this method, the inhibition by drugs of the binding of PH]YM-09151-2 (0.06 nM) fo

membranes of human cloned dopamine D4 >-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 [’H]-Spiperone to human D; receptors

By this method, the inhibition by drugs of the binding [3H]Spiperoue (0.3aM) 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. Bur. J. Pharm.-Mol. Pharm. Sec.
1994, 266, 79-85. | '



15 Solutions for injections may be prepared by dissol ving the active

I ngredi ent and possible additives in a part of the solv for in I on,
preferably sterile water, adjusting the solution to desi éBFC\‘?B]b ﬁé(%é
sterilising the solution and filling it in suitable anpules or vials. Any
suitable additive conventionally used in the art nmay be added, such as
tonicity aﬁ%ﬂ%@ms preservatives, antioxidants, etc. %Q}ZH$ hﬁrnaceutlcal
conpositions o 5Fns i nvention or those which are nan ure

accordance with this invention may begadm nistered by any suitable route,

for exanple oraIIy n the formof tablets, capsules, powders, syrups,
etc., or pavasrdpmtheabpye, thegomnupds of the ivantion nw affigity fanfhe§tHa. For

prepari ng suallo SR LS o ERAARIBIEL Lick QRIS GNEoRfle BRafY Do used

and any pharmaceutical’ly acceptable carriers, dents, exciplents or other
addi ti ves ASFRIF-APcRIdingly ¢P%ﬁ@m%@qﬁﬁﬁyﬁﬁﬁﬁhﬁéhﬂhdmﬁwﬂwqﬁnﬂy, the conpounds
of the i nvgg%mgﬁc&{ﬁleﬁgwlgisg{d&gaé&nggﬂe& Folen form containing said
corrpounds I n an anount of about 0.01 to 1 %ﬁ The-total daily dose is 30
usual ly3Sin the range of about 0.05 - 500 ng, and nost preferably about 0.1
to 50 ng ofphiiicerdfehi f¥EnAggaOUNd of the invention. 29 Decenber 2005 29
Clains 1. R2 A conpound represented by the general formula | R R1O R11 R15
R14 V\\ N-(CN2)Fj--A----~ RL (CN24 L. NR4a (I) wherein X represents O,

NR 6, S or 56 CR6RY7,

Thé PhmaceutiBal Yorinflatt e mvegl C&(may%?@%&ch by C%M%é mé?ﬂodgo

or X and Y, together forma group -
repr esent g Inghegart. Eor example: Tablets may beprepa:ed by mixing the active ingredient Wlth

10  ordinary adjuvants and/or diluents and subsequently compressing the mixture in a

conventional tabletting machine. Examples of adjuvants or diluents comprise: comn starch,
potato starch, talcum, magnesivm stearate, gelatine, lactose, gums, and the like. Any other
adjuvants or additives usually used for such purposes such as colourings, flavourings,
preservatives etc, may be used provided that they are compatible with the active ingredients.
15 Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, sterilising the solution and filling it in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,
preservatives, antioxidants, efc.
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, capsules, powders, syrups, ete., 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 pharmacentically acceptable carriers, diluents, excipients or other
additives normally used in the art may be used.

Conveniently, the compounds of the invenfion 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.



Ais2,3,4,S,6,7,8,90r10; istois 2 or 3; AisCorS, WsN, CorCH Qis N C
or CH when the dotted |ine neans an optional bond; 20 R?RE? %&

| ndependent |y sel ected from hydrogen, hal ogen, nitro, ey ecember
tdiluoronethyl, trifluoromethoxy, C.6-alkyl, C-6-alkenyl, C2. alkynyl,
C34-cycl oal kyl . C3. s-cyol oal kyl-Cl -al kyl, aryl-Cl. 6-al kyI , Cl. 6al koxy.
Cl. 6-alkyl thio, hydroxy, fornyl, acyl, amno, Cl.6-alkylsmuo,

di (C, 4ai kyl ) am no, acyl am no, Cl.6-ai kaxycar banyl am no, 25

ati oocar bonyl am no, Cl.6-al kyi am nocar_, onyl am no and di (C. 6-

al kyl ) Ani nocat bonyl ani no; and RL6 is &kl ected from hydrogen, hal ogen,
nitro, oyano, triftuoronetyl, C.6-8lkyl, C-- alkcnyl, C -6-alkynyl,

C3. s-cyel oal(taims C34- cyol oal kyl - C1. 6-al kyl , aryl-Cw. 6*al kyl, fornyl. 29
Decenber 2005 WO 03/ 002556 PCT/ DK02/00435 30 aryl; and RL and W are each

i ndependent iy Seﬁl@ﬁ?@ﬁd 'T‘ﬁm% 16- al kyI or may together forma
bridge consistin i-ei)or thsri{ae net hyl ene groups; and R12, R13, Rl14 and
B

R15 are each independ tly qu{wd fir om hydr ogegys halpgen, nitro, cyan, 5
trifluoromethyl, triflu et hoxy,_A1. 6- al kyl, C%d kenyl, 02$al kynyl,
“*]

C3-9-cycl oal kyl, C3 2 \(:1 6- al kyl , het er oaryl

G . 6-al koxy, Cl. . 6- By y, - -aN«y‘I(Gtm,phW—- Y, forrryl, acyl,
am no, acyl am no, am n 2 / 6- al koxycar b i no

am nocar bonyl am no, 4. 6-al kyl am car bonyl am no, R

di (C1-6-al kyl ) am nocarX)Qn gam no, SO2NR24R21 and NR20R2 wherein e and Ref
i ndependent |y represent ¥ydrogen, Cl-6 lo al kyl, C3%$-cycl oal kyl or phenyl;

or R0 and R21 together with the nitrogen to which they are attached form
a S or 6-nenbered. ring opti onaIIy cont ai ni ng on&/further | aeteroatom

whi ch ringimmin optionally be substi tuted by Cl.6-al kyl or acyl; any of its
enantioners or any mxture thereof;; or an acid addition salt thereof 15

2. A conpound of d ai m.1, characterised in that Zis -0-.
X represents O, NR'S, S or CRR?

10 Yis-CRR, -CROR-CRR’-, -CR%=CR’- or CO-CRR”; o
X and Y togother form 2 grovp -CR%CR*- or -CR*=CR’-CR?R";
Zrepresents O or §;

nis?,3,4,56,7,8 9%0r10;
15 mis2or3:
AisQor§;
WisN, Cor CH;
QisN,CorCH;
wherein the dotted line means an optional bond;

R' R’ are cach independently selected from hydrogen, halogen, nitro, ¢yano,
trifluoromethyl, trifluoromethoxy, Cig-alkyl, Cs-s-alkenyl, Cos-alkynyl, Cs.g-cycloalkyl, Cs.
e-oycloalkyl-Cig-alkyl, ary}Ci¢-alkyl, C;g-alkoxy, Cy¢-alkylthio, hydroxy, formyl, acyl,
amino, Cy¢-alkylamino, di(C,.s-alkyl)amino, acylamino, C,.¢-alkoxycarbonylamino,

25 aminocarbonylamino, Cre-alkylaminocarbonylamino and di{Ci.¢-
alkyl)aminocarbonylamino; and

R"¥is selected from hydrogen, balogen, nitro, ayano, trifluoromethyl, Crs-slkyl, Ca-
alkenyl, Cz.a—alk}myl. Cia-cyoloalkyl, Cys-cycloalkyl-Cie-alkyl, aryl-Cig-alkyl, formyl,



3. A compound of Caiml, characterised in that Yis -CR6R7 or Y is
-CH2CO-. 20 4. A conpound of Caim1l, characterised in t Xi NH.

5. A cormpound of any of the Oains 1- 4, characterised irf %@F"@Qﬁrg&k 6. A
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or an acid addition salt thereof. J 13. A pharnmaceuti cal corrposition
conprising at |east one conpound of forrmula I according to cI al m;

a pharmaceutically acceptable acid addition salt t her eof <

thereof in a therapeutically effective anount and in conbi natlon W|th one
or nore pharmaceutically acceptable carriers or diluents. 14. The use of a

conpound a to clains 1 to 12 or a pharmaceuti ptable acid
Siptspheas e

addition s ereof for the preparation of a nedica he treat ment
of a disorder 10 or disease responsivg to the conbi ned effect of 5-HTIA
receptors and dopami ne D4 receptors. I5. The use of a conpound according to
claims 1 toonsapd additrinsalithereaft | cal | y acceptable acid addition salt thereof
for the preparation of a nedicament for the treatnent of a disorder 15 or
di sease responsive to the conbi ned effect of inhibition of serotonin uptake
and antagonl%n1G#Pwmﬂmﬂmnmﬂgvmgu@msamwﬁmnguﬂmmsmeaﬁqammhﬁﬁbumﬂhhccord|ng to

any of the LS f treat nent of
af fective disor Fogéasl%g %@%\e&angﬂfﬁ?hﬁﬁsor dmon %{ efc " di sor der,
obsessi vé cmﬁutﬂlﬁmefldaglewapl@lh‘;aﬂdsﬁm@mptaﬂm@habqnhmimvaﬂmmdosabneng

di sorders, ﬁ&ﬂ? i&g&ﬁ% uch as psychosis. IT A conpound
accordlngtocalm; to uselnarrethodfor the treatnent of a

di sorder or disease of I|V|ng ani mal body, i ncludi ng a human, which is
responsive t oni and t agoni sm
25 of 5- HTl%)re?geﬁ%rogg%oo ﬁdrsl&o?% %%%Stf@ ?15 a[garga%u% %ﬁ ani mal
body, i ncl u-mdvgdlaonhuﬂawpfmrihhmepq:mmhnﬁamb@cmfeﬁtd‘mﬁhmamuoﬁadﬁonﬁr conpound
accor di tlca ce a e acid addition
sal t thggeocgd%li%“%oﬁm;&ouna&&é%%doe%%a g??lg[u fcl a%?‘fd‘r use in a

met hod f or wedeptotsr eat nent of a di sorder or di sease of l'iving ani nmal body,

I ncl udi ng 30 a human, which is responsive to the effect of 5 -MA and D4

receptors conprising -admnistering to such a living ani mal body, including
a human, a Isher bemdo@o@ﬂhmﬁm@ochmmbmﬁr@hmmmwae@pmbng

her et 29 Haidfuti BoBa e oa Rt et vaih TR Ao o diebmenlSFa ddoRl °

15 or disease responsive to the combined effect of inhibition of serofonin uptake and

antagonism of 5-HT14 receptors.

16.  The use of 2 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 6Qmpqund acCofdfng to clainis 1 to 12 for use in a method for the treatment of a disorder or
disease of living animal Eody, including
a buman, which is ré.'ponsive to the effect of inhibition of serotonin uptake and antagonism
7 25  of5-HTy receptors comprising administering to such a ]iving animal body, including a
human, a therapeutically effective amount of a compound according to claims 1 to 12 ora
pharmacentically acceptable acid addition salt thereof

18. A compound:according to clalms 1 to 12 for use in a method for the treatment of a disorder
. or disease of living animal body, including
30 a human, which is mﬁonsive to the effect of 5-HT 4 and D4 receptors comprising
. administering to such a living animal body, including a human, a therapeutically effective
amount of a compound according to claims 1 to 12 or a pharmaceutically acceptable acid
addition salt thereof,



37 19. A conpound according to clainms 1 to 12 for use in a nethod of
treatnent according to claim 17 to 18 where the disorder_or disease is an
af fective disorder such as general anxiety disorder, paM%?Qﬁ%%WE%?9m5
obsessi ve conpul sive disorder, depression, social phobia and eating
di sorders, or a neurol ogical disorder such as 5 psychosis.
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19. A compound according to claims 1 to 12 for use in a method of treatment according to claim
17t0 18 where the diSQrdgr or disease.is _ a
an affective disorder such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phc;bia and eating disorders, or a neurological disorder such.as
5  psychosis. . '





