WO 01/ 49683 PCT/ DKOO/ 00741 Novel heteroaryl derivatives, their preparation
and use The present invention relates to novel heteroaryl derivatives
potently vwdndiwgsto the 5-HT1IA receptor, pharmaceutical POTVP&ES/OG7ONS
contai ning these conpounds and the use thereof for 5 the treatnent of
certain psychiatric and neurol ogi cal disorders. The conmpounds of the

i nventio ent do recept | i gands and are consi dered
to be par ‘iwceEPgt%'e ‘%é&“r‘tﬂ“ g’ratﬂ%ﬁé’r{el’@é‘flﬁﬁﬁpgd’lsedepresm on and psychosi s.
Furt hernore, many corrpounds of the invention have potent serotonin reuptake
inhibition activity and/or effect at dopam ne D3 receptors. 10 Background
Art Ci mH@IPrmt mﬁamtmslatﬁglt@ abved hafdroasylIdameatszhs)pntenﬂlmbmﬁmgmm@fghﬁ’ﬂl sts
and parti oni useful. in the treatnment o e of aff ctlve
i sof der S2esrirls Bt Realch CRfpodtioh rdriubh P Rlho S ohd BGef tasf

obsessi V&h@ﬁ'@?ﬁﬁieﬁt Nﬁ:eﬂﬂaﬁﬁi’sgéﬁlamd%ﬁﬂ a&EbRR cANdisGaerse TR &p dufnd:bé‘ﬁth@l so been
reported that 5-HT1A |igands nmay be useful in the treat rrent of ischaem a.

An' over vilgyendiensreatsopetpmtigpamitedaiecninrdizeaddandore peiisiderecHebapetticutarly

targets f n preclinical and clinical data
are prese‘%téjggﬁ%%ﬁ %%{:n%ﬁér ep}ei lgng@seﬁg'?ﬂ(%? , 1997, Vol .2, Issue 7. It is
stated t HatrthbrihfrbAmany egapiusis oNty ibentisehale gofent Bﬁoto‘hﬁﬁ‘@h inf@fbition

schi zophreni a, senile denentia, denentia associated with Al zheiner's

di sease, 2CHKW Pr/etrifchakdopAmiRePs SemioTant | depr essants al so to be useful in
the tyeatment of depression. 25 5-HT reuptake inhibitors are well known
anti depressant drugs and useful for the treatnent of panic disorders and
soci al pHéxkgroutbAet f ect of comnbi ned admi ni stration of a conpound t hat
inhibits serotonin reuptake and a 30 5-HT1A receptor ant agoni st has been
eval uated in several studies (Innis, RB. et al., Eur. J. Pharnuacol.

1987, 143, Chidsand PaftilofGRichd E BapdRpils 1064
1070, Blier, ? 3 Oggcé tg(ﬁgsrlr%gcg O\ﬁ%hagsr}glg g%%fg% %F Hleps
studi es iare mwulflnmhﬂjtrmnedﬂom&aigemm&/cﬁﬁﬁdars s&lﬂds@enmh@dmeﬁle@ HT1A
recept or an ggfom stg rgi el ot.oni n re up{ g ntH bitars uld produce

1SOT panic disorder, 0bsessive compuisive disorder, aepression and aggression.

Tt has also been reported that 5-HT; A ligands may be useful in the treatment of ischaemia.

An overview of 5-HT 5 antagonists and proposed potential therapeutic targets for these

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

25
5-HT reuptake inhibitors are well known antidepressant drugs and useful for the treatment

of panic disorders and social phobia.

The effect of combined administration of a compound that inhibits serotonin reuptake and a
30  5-HT4 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



a nore rapid onset of therapeutic action. Dopam ne D4 receptors belong to
the famly of dopamne D2 |ike receptors which is 5 considered to be
responsi biyg f1Rbedshe antipsychotic effects of neurol eptics.pdpopiidae D4
receptors are primarily located in areas of the brain other than striatum
suggesting that dopam ne D4 receptor |iZQgands have antipsychotic effect and

d [ : . dal ctivi.ty. 10 ordi ngl y. ' D4
Feceptor TroeThEe BHET @by AU pd BRI nP B B Brogugha
posi tive syopd cupid edsesehtheapduienicdoand conpounds with conbi ned effects at

dopam ne D4, and serotonergic receptors nmay have the further benefit of
i nproved effect on negative synptons of schizophrenia, such as anxiety and

depr essi I 'gF(H!] n g ders essi.on, side
effects ?128}81%1& %% &% 3%%%’ f)lglrll a%??l%@%éﬁgd I cluiegb%g%enﬁeg%glgégﬂg%hmﬂc di sease
st at ess ntcgrshifermlitoﬁaemédpensi‘a]m‘mu}[;g antiysh yd?itidie@f%?@@ﬂga,lfroﬂpﬁfﬁj ﬁ?ﬁ&nfﬁﬁd?4l in ]Ehe
i nprovenent of sl eep. pam ne, receptors also belong to the famly o
dopani ne SSCHtPIEETe B’B’é‘ﬁ’f?gfrlg.ca_‘tfgm AFAS O HHi @ﬁlfﬂ@ﬂ}ﬁrgﬁé‘rgf’ﬁl@gmofu%ﬁﬁtﬁﬁtthﬁsyc hoti c
TR Rt S R e L R S L,
changes. #tiooydi ngly, agents acting on the 5-HTI A receptor, both agonists
and antagonists, are believed to be of potential use in the therapy of
psychiatric and neurol ogi cal disorders and 25 thus being highly desired. y
Fur t hey mopgeorafighg OtipahinéttD,t ARSI Blidah® ARA\oRGHROURNS &5 HeORbAmehE WPt ake
i nhibition Gaocft |%ﬁ? zg%d/or 64 aﬁ%t/%or.l%ii ac?ti :gOty 1may be .parﬁlltequléz}lﬂey usef ul
for the pyyehesieand pdsitivgrsympiomsgischizpplireniamud neupaindgivathl coditsesisefects\AD

95/ 04049 di scl.o rel ated canmpounds of the general . fornul.a 30 =\  Y-WN
SR T A e B B R R e ARG ST (A M
benzof ur afedativd &yARPHIAX T HhePhrehAe SAcIE QIPAIRIS AIde deriddsibl %l&Fhol abuse,

al A-adrenergi c receptor antagonists and to be useful for the prevention of
impulse control disorders, aggression, side effects induced by conventional antipsychotic

15  agents, ischaemic disease states, migraine, senile dementia and cardiovascular disorders and

in the improvement of sleep.

Dopamine Dj 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-HT4 receptor, both agonists and antagonists, are

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

reuptake inhibition activity and/or D4 and/or D5 activity may be particularly useful for the

treatment of various psychiatric and neurological diseases.

WO 95/04049 discloses related compounds of the general formula
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contractions of the prostate, urethra and |lower urinary tract 5 Bart J van
Steen et al., Structure-Affinity Relationship Studies on 5-HT1A receptor

Li gands. wg o1/d88r obi cyclic Phenyl pi perazines with N4-Aralgefpaiprehdit uents,
J Med. Chem ,1994, 37(17), 2761-73 describes certain related benzofuran

and benzodi oxan derivatives having affi3ni ty for the 5-HT1A receptor and

therefore i J I depression nd anX|et .10
Sunmmar y oﬁ%ﬁgégsgﬁ#énj 1 OﬁlBeOéga bﬁgiw e% 5 L% Rt Aagto¢8 %ﬁ&%‘nm S@%F tain
cl ass of hed ey basladieddryiatrédeptor Bhiagodifs bltEio b%‘d@‘a_ﬁlf\fdﬁﬁ@ﬂte%nti@nt&f hi gh
affinities. Additionally, the conpounds al so have effect at 15 dopam ne D4

receptorscomﬁl?iér%h%woﬁ&ﬂt%&@ﬂﬁééﬁdM(ﬁﬁdﬂtlmmaﬁhny of the conpounds have
potent serotonin reuptake inhibition activity and/or effect at dopam ne D3
receptors. Accordingly, the present invention relates to novel conpounds

of thes geBertdlvakStosulenall, Sﬁuﬁﬁmﬁ&aﬁﬂﬁhmdl%oﬂ%(}ﬁ %ré(gﬁ?()r'lgéalﬂ%‘l
- CRAR5-: and 25 Y is

H2)m X Z I'-'; 20Y(Ia,vvnere|n is -0
- CR6R7- , 5- %ﬁé‘? expibhenyipiperpgaesnyith N&rAlxﬂ%{hﬂubﬁtlt@g@s Veled. &ihara, 1994up

- USO sy, SSIR Rin S1 8 5ot e s Bs Bn S
or S wher gffinity fier the 5 tHD, Al recepsornind theasforBdingse il @ the treatment of depression
and anxiety.

10

Summary of the Invention

It has now been found that compounds of a certain class of heteroaryl derivatives bind to the
5-HT4 receptor with high affinities. Additionally, the compounds also have effect at
15 dopamine D4 receptors. Furthermore, it has been found that many of the compounds have

potent serotonin reuptake inhibition activity and/or effect at dopamine Ds receptors.

Accordingly, the present invention relates to novel compounds of the general Formula I:

R2 R’ R0 R R2  R®
R3 V%fA\//QN——(Cth———A R™
(CHa)m
. X\Y/Z R16 R15
@
wherein

X is -O-, -S-, or -CR*R’-; and
25 Y is -CR°R’-, -CR°R’-CR®R’-, or -CR*=CR-; or

X and Y together form a group -CR*=CR?-, or -CR*=CR’-CR°R-;

Z is -O-, or -S-;

WisN, C, or CH;
nis2,3,4,5,6,7,8,9o0r10;

30 mis 2 or 3:



5 Rl, R2 and R3 are each independently sel ected from hydrogen, hal ogen,
nitro, cyano, trifluoronethyl, trifluoronethoxy, Cl 6-al kyl, C2 6-al kenyl,
C2_6- al ky g1/496838- cycl oal kyl, C3_ 8-cycl oal kyl - Cl1. 6- al k)iJOT/]Q{OOQ,DQJIkoxy,
Cl_6-al kylthi o, hydroxy, fornyl, acyl, am no, Cl.6- alkylam no,

di (C1_6-al kyl )am no, acyl am no, Cl_6- aI Iéoxycar bonyl am no,

am nocar bonyl agllgg)or%l 6- al kyl am nocar bonyl am no and di (C1_6 10

al kyl ) am nocar bonyl am no; R4, R5, R6, R7, R8 and RO are each independently
sel ected from hydrogen, hal ogen, trifluoronethyl, Cl.6-alkyl,

C2. 6-al ken cycloal kyl, C3_8-cycl oal kyl - C1_6- al kyl,
Cl_6-al ko efﬂ@lcﬁgga‘it%tﬁy?%%e%%Bon%%oe dial kyl ani no, di (CL_6-al kyl )anmi no,
phenylamino 15 or phenyl-Cl_6-al kyl ami no wherein the phenyl group may be
substi t ut eg acyl am no, hydroxy, -SH, cyan, nitro, -COOR18, -S02-R 9 or
Cl_6- a kyR',RitrstliR’ wtr@chchnlndﬁpancbanﬂytsclbctedlfrmﬂl}dmm }ﬁerlmgmhaﬂumgmno

Cl 6-al k Cl | h | C 6
oyt am nottipEmsty (HalyorPemat e Cocaten v v ol aeigh;
hydr ogen, 8~§_;Cl(§cﬂ§}l’lwl g-alfedl 65 @Jah&ﬂy | C1 AP aYdxy, RREDY, |ac§lr amino, Ci.¢-

phenyl - Cl1_6-al | cyl wherein phenyl “groups nmay be substituted, am no,
Cl_6-all yﬂ&mamnco ﬁl(@h(s@lky@)ammﬁlammm,, Cagdlkory@rbanytaminogen, Ci. 6- al kyl ,
am no, Cl_6- aI al kyl or phenyl - 25

Cl_6-al ky?mW% ﬁ’Jé %WSB%‘BB%&W hgglbfgg‘%({:h?'ed R10 and R11 are

each [deQQWﬁﬁﬁlbyarﬁ@h}qﬁhﬁﬂ from hydrogen and Cl. 6-al kyI and R12, R13,
R14, R15 and R16 are each |ndependently sel ected from hydrogen hal ogen,

nitro, 30 cyano, trifluoronethyl, trlfluoronethoxy, Cl_6-al kyl,

C2_6- al kepylys b k oaI Cl. 6- al kyl ,
Cl_6-al koxy c%g B’Tgaﬁkl%{‘?# “rec%fﬁgld%f; df%gilt %"ﬁ%/ ﬁ"’mﬁ‘;&ﬁrr }"(%ﬁﬂw acyl
ani no, acﬁfﬁlmdm@thﬂlcﬁa-am&%m'w|@Waﬂl@ﬂyam3@@alroam@y|@r§1d9@1’031k}’1 Cy6-
Cl_6-al kyl ami nocar bonyl am no, di (Cl_6- él am nocar bonyl am no and NR20R21
wher ei n #5y). dmeraléoxy] GoepkHiliag WlnPeﬁSrGe%l gesralkyhaming, phenylamino

Coget hor i hePhe Ry ERKho plbrctede MY o gqﬁ%ﬁ% BRI bing2nd P2
6- menber elydraay, BSHyctano, mltrng-afpﬁ)R BnasOyREwt ai ni ng one further heteroatom
g; O\altl ded &? 6a Ellk substltutedZ with ggﬁb@%&ue\ﬁ% éerfecgcebieﬁop Q %Ql%ger{ ICr}% afll?orxgrf?Ci 21?{9 tl%four an
amino, C;.¢-alkylamino, di(C;.s-alkyl)amino, acylamino, hydroxy, -SH, cyano, nitro, -
COOR'® or -S0,-R";
20
R'® is hydrogen, Ci¢-alkyl, Cy.s-alkenyl, Cy.s-alkynyl, phenyl or phenyl-Ci.¢-alkyl wherein

the phenyl groups may be substituted, amino, C;_¢-alkylamino or di(C;.¢-alkyl)amino, and

R is hydrogen, Ci-s-alkyl, amino, Cy.¢-alkylamino, di(C;¢-alkyl)amino, phenyl or phenyl-
25  Cye-alkyl wherein the phenyl groups may be substituted;

R' and R!! are each independently selected from hydrogen and C;_¢-alkyl; and

R!Z RB, R™ R' and R are each independently selected from hydrogen, halogen, nitro,

30 cyano, trifluoromethyl, trifluoromethoxy, C;¢-alkyl, C, ¢-alkenyl, Cy¢-alkynyl, Cs.g-
cycloalkyl, Cs.3~cycloalkyl-Ci.¢-alkyl, C;¢-alkoxy, Ci--alkylthio, Ci.s-alkylsulphonyl,
hydroxy, formyl, acyl, amino, acylamino, C,.¢-alkoxycarbonylamino, aminocarbonylamino,
Ci-s-alkylaminocarbonylamino, di(C;.¢-alkyl)aminocarbonylamino and NR*R? wherein

R* and R*! independently represent hydro gen, Cy¢-alkyl, Cs.g-cycloalkyl, or phenyl; or R



5 benzodioxan ring; and Ais 0, then at |east one of R12, R13, R14, R15 and
R16 is not hydrogen; any of its enantioners or any m xture thereof, or an
aci d addi {igof,9&dst thereof. In one enbodi ment of the i nveydd9kab/do®s1- 0-
and Y is -CR6R7-CRBR9-; and Zis -0-. 10 In another enbodi nent of the
invention Xis -CRAR5-; and Y is -CR6R7;5and Zis -0-. In a furhter of the

i i f - CR4=CR5- . cand Z is -S-. 15 |
fur ther oo nepih ek e i WhRiRee R ip e - Wi B TR of 't he
i nvent i oncabosyche ringoptohallytdoatainbost femher ferbfbmi; nvention Wis N 20 In

a further enbodi ment of the invention Rl, R2 and R3 are hydrogen; 1In a
further enbodinent of the invention nis 2, 3 or 4, 25 In a father

enbodi men i KO , : i ndependent |y
sel ected ‘}°3Irﬁe?@tlé’%§gg clyg%stlg%%]?eﬁg% (éﬁjfth%@ernggéﬁg %So%ébgﬁg@ngggl kyl ,

C2_6- ai kebgizpdickabring) dodoX js, O ciftemat, le3l ofe o K'Y) BY] RHPRY | and a9 1s, nob by dre gen;
trifluoronmethyl, and trifluoronmethxoy. |In a preferred enbodi nent of the
invention at | east one of R12, R13, R14, R15 and R16 is 30 halogen. In a

further pggferitedaRINAdisTehy &gyﬁgﬁtechérgeﬁe LPRi@hadif@TLaORE0f R12, RIS,

R14, R15 arnid R16 1s hal ogen. e ot her substituents are selected from
the group consisting of hydrogen, WO 01/49683 PCT/ DKOO/ 00741 6 hal ogen,

Cl_6-al ko Cl 6-al kyl,. C2 6-al kenyl . Cl 6-al kylswul fanyl, acyl, nitro,
cyano andﬁy‘?r}el W&%Pﬁé‘ﬁﬁ? m%f)%@?‘ﬁ?é 'pdrrad‘@uesﬁb%‘ iﬂé& %n‘\} fonQre
conpoynds sel ected from 5

1-[3-(2- Chl oro- phenoxy) - propyl ] -4- (2, 3-di hydro-benzo

[1, 4] di oth@if@pn@p@mqﬁ phthe invention X is -CR R°-; and Y is -CR®R’; and Z is -O-.
1-[3- (2, 6-Di chl or o- phenoxy) - propyl ] - 4- (2, 3-di hydr o- benzo[

1, 4] di oxi n-5-yl)-pi perazine; 1-(2,3-D hydro-benzo [ 1, 4]

di oxi n- 5- 1 3 fidhteBof the dnvntibn KX bRl 9+ X RERRB-CRAEORT 28hd B s -s1- (2, 3
-Di hydro-benzo [ 1, 4]dioxin-5-yl)-4-13-(4-fluoro-2-nethoxy-phenoxy) - propyl ]
10 pi perazine; 1-(2,3-D hydro-benzo |

L, 4] dioxi fi; prfnkr dnbadititnl SHRE Gradis R ophenoxy) - propyl ] -

In a further embodiment of the invention A is S.

In a further embodiment of the invention W is N.

20

In a further embodiment of the invention R}, R? and R> are hydrogen;
In a further embodiment of the invention n is 2, 3 or 4;

25  In a futher embodiment of the invention R'%, R'3, R, R'® and R'® are independently
selected from the group consisting of hydrogen, halogen, C;.¢-alkyl, C,¢-alkenyl, Cy.¢-

alkoxy, cyano, Ci.¢-alkylsulphonyl, acyl, nitro, trifluoromethyl, and trifluoromethxoy.

In a preferred embodiment of the invention at least one of Rlz, R”, R14, RY and R¥ is

30  halogen.

In a further preferred embodiment of the invention at least one of R'2, R13, R R¥ and R®

is halogen. and the other substituents are selected from the group consisting of hydrogen,



pi perazine; 1-[3 -(4-Chloro-phenoxy)-propyl]-4-(2,3-di hydro-benzo |

1, 4] di oxi n-5-yl)-pi perazine; 1-(2,3 -Di hydro-benzo |

1, 4] di oxi Wibegs4- [ 3- (4-trifluoronet hyl - phenoxy)-propyl ] pb&/mkhfoRél Ne;
1- (2, 3-Di hydro-benzo [

1, 4] di oxi n-5-yl)-4-[ 3-(2-fl uoro- phenoxy) propyl ] - pi perazi ne; 2-

(3-[4- (2. Rbhkbiyes 0:uReR30, Jart) S EOLalkefiyyb) s IRHRLABHL &Y i cfRRN

1- Benzo[ birifhioophehyl7- y| - 4- [ 3- (2- chl or 0- 4- f | uor o- phenyl sul f anyl ) - propyl ] - pi p
erazine; 1-Benzo

[b] t hi ophen-7-yl -4-[4-(2-chl oro-4-fluoro-phenoxy)-butyl]-piperazine; 20
1-[2- (3, 4shcefd &frﬂp&aamﬁlehﬁx%ﬂﬁ&ﬁ al%tchﬁ%b Ads(sgleFfeQ' ro-benzo [ 1,4]

di oxi n-5-yl)- piperazine; 1-(2 enzo 1,4

di oxi > 5-yl)-4-[2-(4-fluoro- phenylsulfanyl) et hyl ] - pi per azi ne;

1: Lf]zzjl( E&?ﬁ%—t@'{d)h uor}%@?@%’ﬁﬂ? gpy%‘y (féjldlh}’%}lo enZOPIy4]]d10X1n- y?)-plpe (zjirng benzo |
2- (2, 618chbavionRRE PNy |- 13%)6&14 4662@&11}1;,&0(1;61130[@ '4']&1@1&19-32913 Ferazine;

d|0X|n yl per azi ne; r o- ben
di oxi h(%35)1)1§1}’d£06183n9ﬁ[ésﬂﬂ@&mf-iml)% lﬁr(@pﬂﬂi )Il@lqyetpazquef)-propyl]—plperazme

4

4]

E)i (2- B{ feg@ ]gilhgjg eﬁggi X?n ) BQQ’ 3](4 ﬂL{Ol‘b §-met'ﬁ8§3§-8h§n%§§)‘?p1[op§ﬂf ]
[4

4

i oXi n-5-y
- (@2, 6pibe@bine;y o- phenylsulfanyl) butyl]-4-(2, 3-di hydro-benzo [

] di oxi n pi peraz
[3-(2- dn(%?»dmlw@qoazﬁnéo[r}H’dﬁwglcﬁ-Vaﬁiylﬁ)(4pﬂww2}mamyhplmxwymmylbenzo [
1, 4] di oxi EI - piperazine; WO 01/49683 PCT/ DKOO/ 00741 7
1- Benzol bﬁ) en-7-yl -4-[3-(2-chl oro-4-fluoro-phenyl sul fanyl)-propyl]-pip
erazine; 1-[3-(4- Chloro-phenoxy) -propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazine;

1- Benzo|[ b] t hen- 7- i chl or o- phenyl sul f anyl r opyl i perazi
ne: 1- [BeL £23 %ﬂlydro benzo[l J]gloxm- —yﬁ 4-[3- (4-mﬂ%oron%/ethyl-phenglxy%-p?opy?y I-pip

[b]t hESODh%EeI%zDﬁE 4-[4-(2, 6-di chl oro- phenyl sul fanyl ) -butyl]-pi perazi ne;
1-[ 4- (3 -Chl or o-2- met hoxy- phenyl sul fanyl ) -butyl ] -4-(2, 3-di hydr o-benzo |

1, ﬂ d| OX|2 (B 3ybihydie- tpnnpe[rla.ﬂ?mxm—iy]}eln@e(%ﬂh]drmphmtmy) -proplytl4pipetatine;
- t -
1CBe(r)1;8[ b%‘tqﬁ [gﬂﬁén&%’a ﬁu ﬁ?ﬁéd%)mn@é%_)@%r '3'36ﬂ'8WP§¥|}I -bemrgniflsy opyl ] - pi p

erazine; 1-Benzo[b]thiophen-7-yl-4-[3-(2-chloro-4- -fluoro-phenylsulfanyl)-propyl]-piperazine;

1
1-
1
1,
1-
di
1-
1,
1-

1-Benzo[b]thiophen-7-yl-4-[4~(2-chloro-4-fluoro-phenoxy)-butyl]-piperazine;

20 1-[2-(3,4-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[2-(4-fluoro-phenylsulfanyl)-ethyl]-piperazine;
1-[2-(Bromo-trifluoromethyl-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;

25 1-[2-(2,6-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-y1)-
piperazine;
1-(2,3-Dihydro-benzo[ 1,4]dioxin-5-y1)-4-(3-phenylsulfanyl-propyl)-piperazine;
1-[3-(2-Bromo-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine; |

30 1-[4~(2,6-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;
1-[3-(2-Chloro-4-fluoro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-

piperazine;



1- [3-(2, 6-Di brono-4-fl uoro-phenoxy)-propyl]-4-(2, 3-di hydro-benzo [
1, 4] di oxi n-5- yI) pi perazi ne; 10
1- Benzo[ agn- 7-y1l-4-[ 3- (2, 6-di br ono- 4-f | uor o- phenoxypmas Yl Pi Peraz

i ne; 1 [4 (2 3- D hydr o- benzo|
1, 4]di OXI n-5-yl)-pi perazin-1-yl]-propoxy} -3,5-diiodo- benzonitrile;

2] (?: oXi ntgg HH‘?[? thl%Bleléllg,z]lyl11 4([%;?]0%%)0% %{)@‘ix '%gévr%sz‘%%ﬂﬂklp Fc%pyl]ig'p erazine;
[134]( 2d|61med[b}tmoﬁh@revgfegi[sqajmyﬁloﬁh@feﬁymmﬁmy@%byﬂp(p%r&l@ hydr o- benzo
Benzo| bféﬁ ZH}X‘(’Ph‘% }])4/1‘[4?[4(@ Oedighilerer pheaylsuliapyhabreglkipirsmsgingyhenoxy) - pr opy

i per } . g
1 37 Br ong T E oIS o meeyy Pty auy Iy B S ool i Sz
1,4] i oxplpelfazmzi) yl ) - pi perazi ne; _ I
A RIE o MR R AR R TR ST
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[ 3- (2 &% I ro phenyl sul fanyl ) - propyl ] - 4- (2, 3-di hydr o- benzo[

4] di oxi n > 30 pi perazine;
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piperazine;
1-[3-(Bromo-trifluoromethyl-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-

20  yl)-piperazine;
1-Benzo|b]thiophen-7-yl-4-[ 3-(bromo-trifluoromethyl-phenylsulfanyl)-propyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[4-(2-chloro-6-methyl-phenylsulfanyl)-butyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[4-(2-chloro-4-fluoro-phenylsulfanyl)-butyl]-piperazine;
1-[3-(2,6-Dichloro-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-

25  piperazine;
1-Benzo[b]thiophen-7-yl-4-[3-(2,6-dichloro-4-fluoro-phenoxy)-propyl]-piperazine;
1-[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;
1-{3-(2,6-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-y1)-

30  piperazine;
1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(2-chloro-6-methyl-
phenylsulfanyl)-butyl]-piperazine;



5 1-(5 -Chloro-3, 3 -dinethyl-2, 3 -dihydro-b enzofuran-7-yl)-4-[3 -(2
6- di chl or o- phenyl sul fanyl ) - propyl]-pi perazine; 1-(5-Chloro-3, 3
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1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-4-
methanesulfonyl-phenoxy)-propyl]-piperazine;
1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-4-
methanesulfonyl-phenoxy)-propyl]-piperazine;

20 1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(3-chloro-2-methoxy-
phenylsulfanyl)-butyl]-piperazine;
1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-4-fluoro-
phenoxy)-propyl]-piperazine;
1—(5-Chloro-3,3-dimethyl—2,3-dihydro-bénzofuran-7-yl)—4-[3-(2,6-dichloro—4-ﬂuoro—

25 phenoxy)-propyl]-piperazine;
1-(4-{4-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-butoxy}-3,5-difluoro-
phenyl)-propan-1-one;
1-[2-(2-Bromo-4,6-difluoro-phenoxy)-ethyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-
piperazine;

30 1-[3-(2-Bromo-4,6-difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;
1-[4~(2,6-Dichloro-4-fluoro-phenoxy)-butyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-

piperazine;
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-di hydro benzo |ne
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1-[3-(2,4-Difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazine;
1-[3-(4-Bromo-2,6-difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;

25 1-Benzo[b]thiophen-7-yl-4-[2~(2-bromo-4,6-difluoro-phenoxy)-ethyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[3-(2,4-difluoro-phenoxy)-propyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[ 3-(4-bromo-2,6-difluoro-phenoxy)-propyl]-piperazine;

8- {4-[3-(2-chloro-4-fluorophenoxy)-propyl]-piperazin-1-yi}-2,3-dihydro-
benzo[1,4]dioxine-5-carbonitrile;

30  8-{4-[3-(2,6-Dichloro-phenoxy)-propyl]-piperazin-1-y1}-2,3-dihydro-benzo[ 1,4]dioxine-5-
carbonitrile;
8-{4-[3-(4-Fluoro-2-methyl-phenoxy)-propyl]-piperazin-1-y1}-2,3-dihydro-

benzo[1,4]dioxine-5-carbonitrile;



8-14-[3 -(4-Fluoro-2-nethyl-phenoxy)-propyl]-piperazin- 1 -yl}
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1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[3-(2,4-dimethyl-phenylsulfanyl)-propyl]-
piperazine;

20 1+(2,3-Dihydro-benzo[1,4]dioxin-5-yl1)-4-[3-(2-trifluoromethyl-phenylsulfanyl)-propyl]-
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1-[3-(2,3-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;
1-[3-(3,4-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-

25  piperazine;
1-[4-(3,4-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;
1-[4-(2-Chloro-5-methyl-phenoxy)-butyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine;

30 1-[2-(2,4-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;

1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4~(3-m-tolylsulfanyl-propyl)-piperazine;
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-[
n
]
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[ 4- (I%PF@ Di hydro benzo [ 1, 4] di oxi n-5-yl)-pi perazin-1-yl]-butoxy}
nzonit

fd.( gxﬂ]u g{(@cwrb%a@ylmfa@ly Y 1RAND - A b Joeftzd] R4 Rn BB R ReREhe:
1-(2,3- Dlhydro-benzo[l 4]dioxin-5-yl)-4-[4-(2-fluoro-phenylsulfanyl)-butyl]-piperazine;

20 1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[2-(3,4-dimethoxy-phenylsulfanyl)-ethyl]-
piperazine;
3-{4-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-butoxy}-benzonitrile;
1-[4-(2-Chloro-4-fluoro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine; '

25 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(4-trifluoromethoxy-phenylsulfanyl)-propyl]-
piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(2,5-dimethoxy-phenylsulfanyl)-propyl]-
piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[3-(3-bromo-phenylsulfanyl)-propyl]j-piperazine;

30  1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[4-(2-methoxy-phenylsulfanyl)-butyl]-piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[4-(2-isopropyl-phenylsulfanyl)-butyl]-piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-(2-o-tolylsulfanyl-ethyl)-piperazine;
1-[4-(2-Allyl-phenoxy)-butyi]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazine;
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addition salt thereof. The invention also relates to a pharnmaceuti cal

CONpOSi ti B HRIHRF erﬁbmnﬁnfzmavaﬂma elaffemﬁle%se( boa O ng.fqupﬁ%&'g&g@ g@x{;}

acceptabl e salt thereof and at |east one armaceut |
carrier ophafinaceically apcapﬂabhtah@r a@mmahmﬁreoftfblahe pn@atatlon of ehmdanicat t he

addi 01 on AT Fripayo Pl higiedenBAtur Rtk eompmml Ao Hha

treatmﬁntK@&ﬁamdmgqbggﬁngqlg%&gﬁﬁg responsive to the conbi ned effect of
5-HT1A 10 receptors and dopam ne D4 receptors. In a further enbodi ment, the

invention relates to the use of a conpound of fornula (1) or

har maceu ept ab aci d. addit] alt t ereof f aration

P e I Bl R6SRRER Tk BA TSy B8t b i STRauind ot %@an B to

the i nhi bplidreaceticsiey aicepiablewpideddditindalt ﬂ&r@mf@gtﬁe pﬁe@hﬁhoéoﬂ R daRRAE Or S

I n partl cular, the invention relates to the use of rTPound accor di ng
eo

the i nvenforéhe eatmentyHadisarderar disense rawpongivats e anhﬂ@itlam sereianisaiptaketis
for t p&ﬁ&gﬁﬁﬁﬁgpsgfnérggﬂkﬁgnent for the treatnment of affective
| . .

di sorders s XI ety disorder, panic disorder, 20 obsessive
compul si ve dlsorder depression, soci al phobia and eating disorders, and
neur ol ogi cal &@rs such as psychosis, In still angther enbodlnent t he
present i 1? #> the iy adion selatenda the 4s¢ ofra earepound aesaadipg &9 the m‘cﬁngenaéa or

di sease Oéhddn‘é&éhgicﬁﬁkrmle%tggfééﬁld Al 99 1 QTR e g’irygg%itﬁﬁ 0 g ARALE \éﬁt to

the 25 effect of 5 receptors conprisin ni s erlng such a
l'i vi ng anforgle tomtiment of affective disorders such as general anxiety disorder, panic d1sorder

20  obsessive compulsive disorder, depression, social phobia and eating disorders, and

neurological disorders such as psychosis.

In still another embodiment, the present invention relates to a method for the treatment of a

disorder or disease of living animal body, including a human, which is responsive to the
‘25 effect of 5-HT; 4 and Dy receptors comprising administering to such a living animal body,

including a human, a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable acid addition salt thereof.

The compounds of the invention have high affinity for the 5-HT; 4 and Dy receptors.

30 Accordingly, the compounds of the invention are considered useful for the treatment of
affective disorders such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phobia and eating disorders, and neurological disorders such as

psychosis.



i ncluding a human, a therapeutically effective amount of a conmpound of
formula (1) or a pharmaceutically acceptable acid addition salt thereof.
The conpowefs@fsst he i nvention have high affinity for the gdiffddmngd D4
receptors. 30 Accordingly, the conpounds of the invention are consi dered
useful for the treatnment of affective d#%sorders such as general anxiety

di sorder, panic disorder, obsessive conpul sive disorder, depression,

soci al phobia and eating disorders, and neurol ogical disorders such as
psychosi sDut\0 ihiir £8mBheRCEHhitagbiomh @I BT, JIr3cdpuds bid tdretohinGenithici@dhiditi@goni sm
of 5- HTlA cept ors.and serotonin reuptake inhibiting effect, many of the
conpoundsSHFCHIRELY, Qf\?g‘h orBROWds of g diratieny ASLPRFIEUPE PIYicHSEY usefalsastiasit

onset of &gkl OMhcHBAl h%ﬂlﬂﬁﬁ{e ts'8F thk %aﬁﬂeﬁ@%f%@}esﬁt)nd?ﬂé o &Rids qﬁg ag\ﬁ%rg%ounds
may al so be 5 useful for e treatnment o pression i n Ien o are

r esi stant uvsetultforcthe maﬁmam bf\depmssroanm pgfclemmmca!nieeemantd@ﬁemam/ﬁh Det ai | ed
Descri ption oh the t on 10, Sone of the conpounds of general Fornula I
may exi st BEGHEY P]éesstaﬁgreof and such optical isomers are also
enbraced by the |nvent| on. The term Cl_6 alkyl refers to a branched or
unbranched al kyl group having fromone to six carbon atons inclusive, such
as met hyIDemlhgiil)esql‘lpﬁ@pyfthezlnpenipm 1-butyl, 2-butyl, 2- 15

met hyl - 2- propyl and 2-net hyl -1 -propyl Sinilarl y, C2.6 al kenyl and C2.6

al kynyl, respectively, designate such groups having from two to six carbon
at ons10 i NSSHS b¥ the cdthpdah@IEMedBRANF okl Tray GRIsP hPoptRAPBmeR thér@8Pand Rt €r M
C3_8 cycl oal kyl designates a nonocyclic or blcycllc carbocycl e having three
to ei ghtortica Jéﬁmerssﬁﬁ@hlsﬁ§mb§ﬁ’@%b}’éaneﬂélynl opentyl, cycl ohexyl,

cycl oheptyl, and cyclooctyl. 25 The terns Cl1_6 al koxy, Cl 6 al kylthi o and
Cl 6 aIkyIsquhonyI desi gnate such groups in which the alkyl group is C1_6

al kyl as Tied ten@dC alalieel refigy to HeAMShed@p Biblachdh kgl gtoﬁ@ﬁaﬁh%iﬂongbﬁ)@ﬂ) $i%
Cl 6 al kyl as defined above. 30 Am no neans NH2. Cl am no nmeans

~NF- al ky| Sarbefy aimpsCImcasiy gyt s raethisla reshylnd aony $oromds & huﬁé 2:ueyl 2gr oup
Is Clb al'n@ﬁ'yl—é%r&%’l'aﬂ& 9 AORYEL propyl.

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

two to six carbon atoms, inclusive.

20  Halogen means fluoro, chloro, bromo, or iodo.

The term Cs3 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¢ alkylthio and Ci.s alkylsulphonyl designate such groups in
which the alkyl group is Cy_ alkyl as defined above.

Acyl means -CO-alkyl wherein the alkyl group is C.¢ alkyl as defined above.

30  Amino means NH,.

Ci6 alkylamino means -NH-alkyl, and di(C;¢-alkyl)amino means -N-(alkyl), where the
alkyl group is C;.¢ alkyl as defined above.



WO 01/ 49683 PCT/ DKOO/ 00741 14 Acyl am no neans -NH acyl wherein acyl is as
defi ned above. Cl_6 al koxycarbonyl am no neans al kyl -O CO NH wherein the

al kyl groWwe) disoéss_6 al kyl as 5 defined above. Cl1_6 al kyl gamgealeeny! am no
means al kyl - NH-CO-NH wherein the al kyl group is Cl.6 alkyl as defined
above. 10 di (Cl_6-al kyl ) am nocar bonyl aml4o means (al kyl ) 2-N-CO-NH wherein
the al kyl group is C1_ 6 alkyl as defined above. As used herein, a phenyl
group which nay be substituted nmeans a phenyl group which nmay be

subst i t ut Adyleméncomearsr-&H-aeyd svherditagy] sdsstefihetbsioveel ect ed for m hal ogen,
trifluoronethyl, 15 cyano, nitro, am no, Cl_6-al kyl am no,

di (Cl1_6-al kyl)am no, Cl_6-al kyl, Cl_6-al koxy and hydroxy. Exenplary of
organi c : na.daNqhe r

T L R e A A SR

bi s- mett hydeinedaboweyl i c, net hanesul foni c, 20 et hanedi sul fonic, acetic,
propionic, tartaric, salicylic, citric, gluconic, lactic, malic, mandelic,
cimamc, citraconic, aspartic, stearic, palmtic, itaconic, glycolic, p-
am nobenzgj galkglaHi@sBasbon ﬁﬂﬁﬁ@&%b&isfmyl%mmh%m&h'th@ﬁkﬁﬁ%%ﬁfisaC' ds, as
wel | as the 8- hal ot heophyl lines, for exanple 8-bronotheophylline.

Exenpl ar yCof alkoasglehined aledve- addi tion salts according to the invention are
those with hydrochloric, hydrobromc, sulfuric, 25 sulfam c, phosphoric,
and nitric acids. The acid addition salts of the invention are preferably
phar nec eudi(Cad-dlky Banrbtabbie/lsainbmd.as (aEeIW-NITCONH WHdeinahé Syl Setp Recor e,
t he conpounds of this invention may exist in unsolvated as well as in

sol vat ed s #kylas defiped pheyemaceutical |y acceptabl e sol vents such as water,

et hanol and the like. In 30 general, the solvated forns are consi dered

equi valent to the unsolvated forns for the purposes of this invention. WO
01/ 49683 REh4daB¢iA W gHenyIlEro6e mlidhimiyhies aopmatsddacank a?h@nyﬂ ESPRVhitMURRL | on
contain chiral centres and such conpounds exist in the formof isoners

. ;0 ( :
(e.g. enaPft TUrEiLed onpies masg Brnes Fithiafwbeituent selpcted, & hpdpasnsiridlvgronaaihyl,
m Xt ufes LARE Ero! MGnBd N datk SRS X L YiiSBamino, C;-alkyl, Ci¢-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,

20  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,

25  sulfamic, phosphoric, and nitric acids. The acid addition salts of the invention are preferably

pharmaceutically acceptable salts formed with non-toxic acids.

Furthermore, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
30  general, the solvated forms are considered equivalent to the unsolvated forms for the

purposes of this invention.



5 Racemic forns can be resolved into the optical antipodes by known
nmet hods, for exanple, by separation of diastereoneric salts thereof with

an opti cafo/iAeédzve acid, and liberating the optically agidyskamna
conpound by treatnment with a base. Another nethod for resolving racenates

into the optical antipodes is based upodSchromat ography on an optically

active L ] nt..lnvention.can thus b
Fasol ved Te0f HERp g AR e or RS by el s R dotiPouns
cryst al | i sdtiintheoforrd-of dsonders (¢t @ ehamioasrs) MHdalatiRs, indidesGAgbOIsseReRAt )
salts for exanple. The co unds of the present invention may al so be
resol ved B TRy Mesgal SprlingrasenisBERERS- ¢ deri vatives. Additional nethods
for the resolution of optical isonmers, known to those skilled in the art,
15 may be used. Such nethods include those discussed by J. Jaques, A

Col | ets aRdceBiic Wirrsrcanbe résaived tinto ey sptickbatipad &y landnResthbds, faresimpiohn
Wl ey and Sons, . New_.Yor 1981). tically active canpounds can al so be
pr epar eddw ShetRsen 85?’@9&56&(9&1?% S’S‘]ttsatﬁglieﬁgwffglaé epasadly ashverpd.cadibgrdsg die t he
I nvent i ono A1 ctRfeRBhE doRPoriiehya f 1589 loRihg: @)
reduci ng (t)rﬁe cgr%onyl gr o%pgoof achec?tr%g%r@{ﬂo Sgrﬁg%g&%%%%éoﬁfﬁgm R2
O O ~ Rl mc¢mapicy mte teRpticgl@kbpodes RlBasRl 8poiNsivom26 glaphy onwheptdallyactived - 8,
m=2 - 3, and,Rl- R3, RI10,.R R12 -.R16, W , Z, A ,and the dotted
line are lggé{}eﬁaﬁ%’&lca?ﬁg\%?ﬂ%]%% W@%@g@lrw@ﬂwﬁb@%res%%eddpq@%@pﬂbalt he
Xar ?g}le ﬁ’{t%%%fe.g% HARRAYAA cBfstdlatibh 8f Blorff2(tarkdtdRldakdkiédldr N R3 R1

- a

camphorsulphonate) salts for example. The compounds of the present invention may also be

resolved by the formation of diastercomeric derivatives.

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

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

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

20 The compounds of the invention can be prepared by one of the following methods

comprising:
a) reducing the carbonyl groups of a compound of formula
13 R12 Rt1 R R2
o o R l
R A/UWCH»O/H\N ‘ R?
N\ _/ .
(CHy)n,
R15 R16 X\Y/Z

25

(I

whereino=0-8, m=2-3,and R'-R?} R R RZ-R! W, X, Y, Z, A, and the dotted

line are as defined above;



(CH2)m XNY/-Z R15 R16 5 (I111) wherein p=0-4,0'=0-9, and

R1-R3, R10, R11,R12-R 6, WX, Y, Z, A mand the dotted Iine are as defined
above; 10wg)oiAbky! ating an amne of formula R1 R2 R11 Rl fdihrooddr41( CH2) m
XNZ (1V) 15 wherein RL - R3, R, R11, W X Y, Z in, and the dotted |ine
are as defined above with a reagent of 1éormula 13 R12 G Rl A-(CH2)r, RI15
R16 20 (V) WO 01/49683 PCT/ DKOO/ 00741 17 wherein R12- R16, A and n are as
defined above and Gis a suitable |eaving group such as hal ogen, nesylate,
or tosyl abe; Sredjcingdicctarveydtopb ailf bebmpbudhofasimgaof fornula R11 R1 R2 RO

13 R12 R10 R R o
O \\\
1 . f/ﬂ\\ //N Re
R A—(CH,Jo  (CH)r \(CHz{m Z
R15 R16 \Y/
5
(II1)

whereinp=0-4,0’=0-9, and R'-R?>, R"), R", R*-R! W, X, Y, Z, A, m, and the

dotted line are as defined above;

10
c) alkylating an amine of formula
R1 R2
R0 R11
N Rs
N/
(CHy)n
\Y/Z
1v)
15

wherein R' - R? R!® R" W, X, Y, Z, m, and the dotted line are as defined above with a

reagent of formula

13 R12

G
R A—(CHyY,

R15 R16

20 V)



H\ RB (CH2)m XNYyvZ (1V) 10 wherein R1- R3, R10, R1, W X Y, Z in, and
the dotted |ine are as defined above with a reagent of fornula 13 R12 ,

R1 g- (CH2ygf 01B08355 R16 (V1) 15 wherein R12 - R16, A and np@sknosdal i ned
above and B Is either an al dehyde or a carboxylic acid derivative; e)
reduci ng the doubl e bond of the unsaturdfed cyclic amines of fornula 20 13
R12 Rl11 Rl R2 RI0 Rl g-(CH2)- -NR3 (CH2)m R15 R16 X~ Y Z WD 01/ 49683
PCT/ DKOO/ 00741 18 (VII) wherein RL - R3, R o, Rl1, R12 -R 16 , A X Y,
Z, mand where RE R ByA aud hyardlas defimdd aboveanded is atsnitalle danirgheogosucaapondi ng
saturated derivatives; 5 f) treating a conpound of general fornula (I)
wher ei n Yh‘iﬂgge-n@ﬁ@%ez?r@glmérei n X and Y together forma group
-CR4=CR5-, or -CR4=CR5-CR6R7 with a reducing agent - in order to reduce the
doubl e bond, thereby obtaining a correspondi ng reduced ring system 10 Q)

r eductd ved) enovedictifte alkdaigon ofaneinsifie vhiforsulast i t uents R1-R3 or R12 - R16 in
a conpound

R R2
R10 R11
N N R3
N\ /
(CHY),
\Y/Z
Iv)

10 whereinR'- R® R, R W, X, Y, Z, m, and the dotted line are as defined above with a

reagent of formula

13 R12
R? A—(CH,)_ °
R15 R16
(VD

15
wherein R'>—R'®, A and n are as defined above and B is either an aldehyde or a carboxylic

acid derivative;

e) reducing the double bond of the unsaturated cyclic amines of formula
20

13 R12

R A—(CH,)N




of general formula (I) in which one or nore of these substituents are
sel ected fromchloro, brono, or iodo; h) dialkylating an am ne of formula

15 RlRZﬁJd?d\ﬂ XNYI -1z (VII1) wherein Rl- R3, X, Y, Zp@iskanodali ned
above wit é4g§83ent of formula 20 G R12 13 SN (CH2) n AC?Z %?D (CH2) m
R16 R15 (IX) V\D 01/ 49683 PCT/ DKOO/ 007418 19 wherein R12 - R16, A, in and n
are as defined above and Gis a sut PI e | eaving group such as hal ogen,
nmesyl ate, or tosylate; i) dialkylating an amne of formula 5 R12 13

H2N- (CH2) n 14 R16 R15 (X) wherein R12 - R16, A and n are as defined above,
with areg grré}n ﬁf I&pi{w Ra’l o RIG A XY, /Z 53 and n are as previously defined, in order

to obtain the corresponding saturated derivatives;

1) treating a compound of general formula (I) wherein Y is -CR*=CR’-, or wherein X
and Y together form a group -CR*=CR’-, or -CR*=CR’>-CR’R’ with a reducing agent in

order to reduce the double bond, thereby obtaining a corresponding reduced ring system;
10 g)  reductive removal of one or more of the substituents R1-R? or R’>-R'in a compound
of general formula (I) in which one or more of these substituents are selected from chloro,

bromo, or iodo;

h)  dialkylating an amine of formula

15
R R2
H.N R3
X\Y oz
(VIID)
wherein R'- R®, X, Y, Z, are as defined above with a reagent of formula
20
12 1
G R ’
/N—(CHZ)n_A 1
G— (CH)n,
R16 R15

(IX)



S(CH2)m X Z G (XI) wherein RL - R3, X, Y, Z 1in, are as defined above and G
is a suitable leaving group such as 15 hal ogen, nesylate, or tosylate; j)
reduct i onywefo1pédsones or sul foxides of the fornmula R13 R1ZRlgkfBhoid R10
RlL B-(CH) --NR3 (CH2)m R15 R16 X\Y/z 20 (XIl1) WD 01/49683

PCT/ DKOO/ 00741 20 wherein R1- R3, R10, 111, R12 - R16, W X, Y, Z, in, n,
and the d iZnglarne j isasul f.onyl or sul finyl
gr oup; k)%g%%% %ti ;Rn 0 ,n@%n%%%&é%g?ﬁ%%%@%m%ﬁ@?1%@3@? E‘zi‘“}&?#‘ﬁﬁu 8°
(XI11)  1balogxer, eiesylRE2or toRllGteand A are as defined above, with a reagent of
formula RL R2 RIO R11 G -(CH2}n \ R3 *1 In (CH2)m XNY/'1Z (XIV) 15
wherein RL - R3, R, R11, W X Y, Z in, n, and the dotted line are as
defi ned ajove ol i l.eavi ng group such as hal ogen, nesyl ate,
or tosyl a?e; ﬁ@%ﬁ%ﬁ%ﬁgﬁ%%ﬁﬁé of formula (1) are isolated as the
free base or in the formof a pharmaceutically acceptable salt thereof.

R12 13
H,N—(CH,);— 14
R16 R15
(X)

wherein R'2-R'S, A and n are as defined above, with a reagent of formula

10
R1 R2
GH
N R3
(CH )/
/ 2/m
G \Y/Z
(XI)

wherein R' - R?, X, Y, Z, m, are as defined above and G is a suitable leaving group such as

15 halogen, mesylate, or tosylate;

i) reduction of sulfones or sulfoxides of the formula
R13 R12 =10 R R1 R2
R B'—(CH—N R?
\
(CH,).,
R15 R16 X, A2

20 (XID)



20 The reduction according to nethods a and b) is preferably carried out in
an inert organic solvent such as diethyl ether or tetrahydrofuran in the
presence Qlp dildbkzum al um ni um hydride at reflux tenperat WegpMedei149683
PCT/ DKOO/ 00741 21 The al kyl ation according to nethod c) is conveniently
performed in an inert organic solvent &Uch as a suitably boiling al cohol
or ketone 1 19 iy 10 etz pp &S f a I arbonate or
[ri ot hyl S St el Uk tacperat dran 5 Zatyth L b AEE e F ORI
formul a (&bdveaarel B is heulfonyhoe salifiak1 groapiai | abl e or  conveniently prepared
fromthe correspondi ng aryl am ne according to the nethod descri bed by
Martin et al, J. Med. Chem, 1989, 32, 1052, or the nethod described by
Kruse et gf, Reylatibh8Y corpblds oPA¥SuBas, 1988, 107, 303. The starting
aryl am nes” are either co rcially available or are well-described in the
literature. 10 Aryltetrahydropyridine derivatives of fornula (1V) are known
fromliterature, cf. US Pat. No. 2,5&191,06 ., MCEl vain et al, J. Amer. Chem
Soc. 1959, 72, 3134. Conveniently, the cofresponding arylbromde is
lithiated with BuLi followed by additivon gf 1-benzyl-4- piperidone.
Subsequent treatnent with acid giyes benzyl - aryl tetrahydropyri di ne.
The 15 benzyl group can be r emov &y Dy &N~ hydr ogenati on or by
treatment with e.g. ethyl chlorofor {o give the correspondi ng ethyl
carbanmate foll owed by acidic or alkalj ydrolysis. The starting

aryl brom des are either comercial | yR'avai | Rt e or well-described in the
literature. Reagents of fornula (V) are either commercially available or
can be prepared by literature 20 nethods, e.g. fromthe correspondi ng
carboxylic acid derivative by reductioegﬁg t he 2- hydroxyethyl derivative
and conversion of the hydroxy group to thé group G by conventi onal

nmet hods, or fromthe correspondi ng di hal o al kyl orl -halo al kohol. The

reduct i ve_al kvl abi gns accordin o et hod is perfarnmed by standard
| i terliﬂ urgﬁﬁ‘é}{lﬁgt hods™ g?%%dce?]inﬁg%oé’ﬁ’ %ﬂﬂ&?ﬁg%?trfé@{’%‘ﬂ?m steps, i.e.
coupling of (1V) and the reagent of formula (VI) by standard nethods via

the carboxylic acid chloride or by use of coupli ngh reagents such as e.g.
di cycl ohexyl car bodi i m de foll owed blzmrlgqjlucti 'n of Whe resul ti ng am de

G—CHy—N
(CH),

R3

(XIV)

15 whereinR'-R? R R W, X, Y, Z, m, n, and the dotted line are as defined above and G

1s a suitable leaving group such as halogen, mesylate, or tosylate;

whereupon the compounds of formula (I) are isolated as the free base or in the form of a
pharmaceutically acceptable salt thereof.

20
The reduction according to methods a and b) is preferably carried out in an inert organic
solvent such as diethyl ether or tetrahydrofuran in the presence of lithium aluminium

hydride at reflux temperature.



with lithium alum nium hydride. The reaction can also be perforned by a
standard one-pot procedure. Carboxylic acids or aldehydes of formula (V)
are eithewyrAnoRici ally available 30 or described in the gdyskaiddsa WO
01/ 49683 PCT/ DKOO/ 00741 22 Reduction of the double bonds according to
met hods e) and f) is nost conveniently 2perfonmed by hydrogenation in an

al cohol i : . tal catal suych _as . e.q.. plati num
or “pal 1 ady T T EREELEL PR SRR o e S e e Rebet o)
i s convensiehtak y spieatilpboitidg aYcoheladraleivh CorbieeHbOIRIAE hRBericd o8R badeqpbRksiim t he
presence of a palladiumcatalyst or by treatment wth ammoniumformate in
an al cohofarbenagy etaebylanappat seflxdemperae presence of a pal | adi um

catal yst. 10 The dial kyl ati on of am nes according to nmethods h) and i) is

nost conveniently perforned at elevated tenperatures in an inert solvent

such as eAgylpiphitaginehierizatives of firaia(IV Nare mithéndopinidreiaily avrelable or

di met hyl f or mam d?, or a %}té)onitri | e. The reactjon mght be perforned in the
presence HANVEHERISPReRatss fromythe satrgsponding anrlypmapecading o therysthed described
Starting gpbekieLsL J WedCHERS 3080.15), 8. b) nBLfuCRINRER A K AYAL ADkE. OF
can be prepared fromcommercially 15 avarl able materrals us| ng conventi onal
met hods. Tiwe. Ghat. lBayaBoonl 988 cH171B0%y Tthe staetitpoatyiajnines apeeifler t@dmiercidly i nert

sol vent such as e.qg. al.cohol . or. ketone at el evated tenperatures in the
presence ?)‘faﬁﬁgl&é)?a’%.‘ﬁaﬂﬂﬁs[cggg(g]wpﬁgﬁffgﬁ@te or triethylanine at reflux
tenpefgture. Alternatively, a phase-transfer reagent can be used. 20

Reduction of sulfones and sulfoxides according to nethod j) can perforned
usi ng sevArdictrabyhropyriding dgrivatiugs eflfbrmnule dY8 atskmsvit froraditeratuet, cAdFS Bati de and

sodi unborghy4g 1t QoM  tepper at ur S. K L, nt hesi.s 1980, 9,
695- 697) .ﬁ%?’%? ﬂg?égtl\%@vﬁlfl e&%'@f’”a@f/"a% ?2%’ ggt%oéﬁa‘ém@&h}”eéﬁondi ng
to for nul erfe¥pdddingisdyNBomitRlibBthidtdd {vith BALY ESlioRH LY adefifolloMe thelsflng a
al kyl ating reagent wth the appropriate |eavin group mesyl at e,

te (eg! |
hal i de) uRiPiédaehIRhsequagt trpymestviikraeid gbea dieaN l@lmlmtrﬁgydrommqm dhe
aprotigc s | ) K 1 faor ] 3
Aryl p:l%ergéznl%ﬁgéro&gg%n g‘%e es géri ?gg%%%m ?' hgﬂgg‘?(%(r?ﬁgfqg% Bg&rg%&n%g]%ggé'gf Ptglpﬂ t he
cor r esponelilagforata wrdinetha eoneshonding ety € arbatnandfoliewed bpeediyr Miatine et al ,
J. Med. Chem 32 1(1989 , _ ) ) _ o

hydrolysis. The starting arylbromides are either commercially available or well-described in

the literature.

Reagents of formula (V) are either commercially available or can be prepared by literature

20  methods, e.g. from the corresponding carboxylic acid derivative by reduction to the 2-

hydroxyethyl derivative and conversion of the hydroxy group to the group G by

conventional methods, or from the corresponding dihalo alkyl orl-halo alkohol.

The reductive alkylation according to method d) is performed by standard literature

25 methods. The reaction can be performed in two steps, i.e. coupling of (IV) and the reagent
of formula (VI) by standard methods via the carboxylic acid chloride or by use of coupling
reagents such as e.g. dicyclohexylcarbodiimide followed by reduction of the resulting amide
with lithium aluminium hydride. The reaction can also be performed by a standard one-pot
procedure. Carboxylic acids or aldehydes of formula (VI) are either commercially available

30  or described in the literature.



1052, or the nethod described by Kruse et al, Rec. Trav. Chim Pays-Bas 107
(1988) 303. WD 01/49683 PCT/ DKOO/ 00741 23 The starting arylam nes are

ei ther coWRfiGbgdsl y available or are described in the |i tqfcaltgsﬁ@ 00R8
foll ows: The synthesis of 5-am no-1, 4-benzodi oxane i s descri bed f)y Dauksas

et al, zh. Og. Khim, 1967, 3, 1121. Zhe correspondi ng chlorinated

derivativ : i W] ] er. .5 T nthesj s of .

7-ami no- 2%‘}%&%? e dollpi? bonil %“’ggr@ﬁeﬁg% IB%tBO‘?SneB%E‘% 40 Tnoﬁ\t)%?“."e%?ﬂy 4302592.
The synt hpsfanaf by/hyair geabennchulehol & tlepsédeedf ByodMamdil Aodat dash 8¢ al ,
J Med. Chem, . 1988, 3%, .1934. The synthesis of 7-am no-benzo[b]thi ophene

i s describ&PIBuspeedliadgimyl 3 Heterocyci. 10 Chem, 1968, 5, 69.

7-am no- 2, 3-di net hyl benzof uran and the correspondi ng 5-chl oro and 5-net hyl
derivatives are prepared according to Ger. Ofen. DE 3526510.

4- Ami no- bEinzetivvalpyfi lato gea sebgitenss aedordapas dictignd g) iEosnveRi@hily paBbrmddy79683.
8- Am no- 6- cql orﬁ-(g, 2- di.nmet hyl eiben opyran was prepared by conventi onal

ni trati on®a#YEe Eogenagen mamalephob e BEsAS ) rRd i satabet ackvitertignt o

Bol zoni  efitR e -fotEn anlaqgcﬁllol %les{%?eﬁ'té:mﬁ&%ﬁr%lm HRAMEQCL GfiCt i on of

the obtained 8-nitro derivative. In a simlar manner

7- ai ni no-peledivor ;etdys- di met hyl benzof uran was obt ai ned from 5-chl oro- 3, 3-
di met hyl benzof uran (prepared according to Eur. Pat. Appl. EP 7719 800206).
The correspondi ng dechloro derivatives were obtained by treatnment with

hydr ogen g@sdialkyldien 20 aRfi@s %Bé‘c@diﬁg t@nieRlien Riga) _iscrﬁ&@lc&%&en?eﬁag et BEnd P
standard procedures. Aryl tetrahydropyridine derivatives are known from

li t erat ur# devptedygnperptureddn ap iggtsobest such apeEl oldprobenzea, tolueydN-. Chem

Soc., 195 { .34) . M onveni ent | t.h rrespondi. ar brom de
"o it abenSFredtitie BTy RRRHERS Bhrderely THeGERDGT il sk tppRel s
Subsequenthe pr@ahdeiTtbavé suth ik @l potagitiingl caboidi bt RQHEEhe CSARID Hhtéaslst he
N- benzyl - aryl tetrahydropyridine. The benzyl group can be renoves bi;,

t he

cat al yt i clonpERcsErenhl ki) afe goynmereially gegilable gy capbpprepeted diom ermmpneesial
corr e?ﬂoo”&UaﬂgbdﬁWéﬂa‘i?ﬁﬁ%"@ﬁn‘%gﬁt%ﬂa?%@%om( acidic or alkaline hydrolysis.
ondi ng pi peridrne

The corresp erivatives can be obtained by reductive
renoval of the double bond of the tetrahydropyridine ring. Al these

procedur e’fhe N-alkylation according to method i) is performed in an inert solvent such as e.g. an
alcohol or ketone at elevated temperatures in the presence of base, e.g. potassium carbonate
or triethylamine at reflux temperature. Alternatively, a phase-transfer reagent can be used.
20
Reduction of sulfones and sulfoxides according to method j) can performed using several
commercially available reagents as titaniumtetrachloride and sodiumborohydride at room

temperature (S. Kano ef al. Synthesis 1980, 9, 695-697).

25 Alkylation of commercially available compounds corresponding to formula (XIII) using
method k) is conveniently performed using a alkylating reagent with the appropriate leaving
group (eg. mesylate, halide) using a base (eg. potassium carbonate or similar) in an polar

aprotic solvent (eg. methyl isobutylketone, dimethylformamide).

30  Arylpiperazines used as described in the examples are prepared from the corresponding
arylamine according to the method described by Martin et al, J. Med. Chem. 32 (1989)
1052, or the method described by Kruse et al, Rec. Trav. Chim. Pays-Bas 107 (1988) 303.



30 are well-known to a person skilled in the art. The starting aryl

brom des are well-described in the literature. In this manner

4- (1, 4- beggpfi@eadn- 5-yl) -1, 2,3, 6-tetrahydropyridine, 4-(2,p1/pK00/00741

di hydr o- 2, 2- dly met hyl benzof uran-7-yl)-1, 2, 3, 6-tetrahydropyridine, 4-(2,3 W
01/ 49683 PCT/ DKOO/ 00741 24

23
4 (benzof inariignpafyifilicgfe ol LhDRRURL AL Coiraconrabet i he s

pi peri di nasfolletwe; obt ai ned. The foll ow ng exanples will illustrate the
i nventi onTﬁgrther. They are, however, not to be 5 construed as limting.

Exanpl es Pthegisdiondaingels 4 berrodiorprrelg deseribedby Oaksivet 210 Zh(pug &¥irs., and
are uncor d. ' ta. t ai ned _q PE Sciex AP
T50EX | net fani 2R o Rlng st Rl BV, B Wy e

nebul i Z er The\S@thesivatfWoatrinA-253dibg}irdbeazcbirantdddscribdd-iBAISP AL APA. NG. syst em
The LC cozggjt' ns [30 X 4.6 mm YMC ODS-A with 3.5 gm particle size] were
| i near gr Zéhg elution with water/acetonitrile/trifluoroacetic acid
(90: 10: 0. BRY sylrith MR BT/ AREb YN rlita8/id fdsthi @av \hijrag 190 48P Bheh 4
mn at 2 nL/Sr%]&% 15 Purliqtyq"\%/as dé‘tﬁérgriﬁsg}é%&{) i%]tigglgt%rg%ﬂo al’t‘ﬁg?eﬂe/ 1f}gée
(254 mm) . 1988e3/et98Ation tinmes Rt are expressed in mnutes. Mass spectra

wer e obt ained an ternatin an nethod to give nol ecul ar wei ght
i nf or mat iaﬁ;ﬂ‘?s Skt /caiRp- ea?ﬁbﬁﬁmﬁhmés ??P%Pfﬁglﬁ’ g?s"i’%\/\?t&kiii@éﬁ’@@l’@age

(5-20M) agfemf19¢8rBNE@ti on at high orifice voltage (100V). 20 Preparative
LC- M5-separation was perforned on the sanme instrunment. The LC conditions

(50 X 20 Tamve2 SpBmgthpilhanzafuranzandithe taresporalingviechlord areby-nptigd derivatoesit i on

with water/ac nitride/trifl 0 ' id (80:20:0.05) to
wat er/ ace?rg ??pr%%ﬁ%eﬁcf ?ﬁdf%t r(%eétgﬁ%%a}%%%g%s?%: 90:0.03) in 7 mn at 22.7
nL/ min. Fmgﬁimrbeﬁ@dthﬁppiaﬁmef@preg@xreﬁ%maingyO B, iPht. WppWHWS7 9688t ecti on. 25

1H NWR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500
i nst r umen$-Agrinorcligy-2,3-dimpthylebenzspiien ivaaprapsd ysronvensional iisatiey oft e d

chl or of or 0 i I f OX] . ey were used SO nts.
VS s LGS e B BN b Kecifihe By Bdin U LE AREE. e L o3)
expr essed9d, iv2pprwitasubesqueihedi@lon@fititgo Riihe RS- nittd Qdb/atits. &n WSREkdr@hanner

multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet,
P 7-a¥1ino-5-chloro-3,Sg-dimethylbenzoflgm was obtained from 5-chloro-3,3- 4=

dimethylbenzofuran (prepared according to Eur. Pat. Appl. EP 7719 800206). The
corresponding dechloro derivatives were obtained by treatment with hydrogen gas in the

20  presence of a noble metal catalyst according to standard procedures.

Aryl tetrahydropyridine derivatives are known from literature (cf. US Pat. No. 2,891,066 or
McElvain et al, J. Amer. Chem. Soc., 1959, 72, 3134). Most conveniently, the corresponding
aryl bromide is lithiated with BuLi followed by addition of 1-benzyl-4-piperidone.

25 Subsequent treatment with mineral acid or trifluoroacetic acid gives the N-benzyl-
aryltetrahydropyridine. The benzyl group can be removes by catalytic hydrogenation or by
treatment e.g. ethyl chloroformate to the corresponding ethyl carbamate followed by acidic
or alkaline hydrolysis. The corresponding piperidine derivatives can be obtained by
reductive removal of the double bond of the tetrahydropyridine ring. All these procedures

30  are well-known to a person skilled in the art. The starting aryl bromides are well-described
in the literature. In this manner 4-(1,4-benzodioxan-5-yl)-1,2,3,6-tetrahydropyridine, 4-(2,3-
dihydro-2,2-dimethylbenzofuran-7-y1)-1,2,3,6-tetrahydropyridine, 4-(2,3-



30 qui =qui ntet, h=heptet, dd=doubl e doublet, dt=double triplet, dg=double
quartet, tt=triplet of triplets, nmenultiplet, b=broad singlet. NVR signals
correspongig\d, dgszaci dic protons are generally omtted. Cqol@gkooRipzMater in
crystalline conpounds was determ ned by Karl Fischer titration. Standard
wor kup procedures refer to extraction wl¢h the indicated organic WO

of conbi kP roan g AR RO LA I 8L | ng

evapor at i @frabbfdropyeidind, wed the dorregmndinghdperitindd ivere cbtaiasat ogr aphy silica gel
of type Kieselgel 60, 230-400 nesh ASTM was used. For ion- exchange
chr omat ogr aphy (SCX 1 g, Varian Mega Bond Elut(r), Chronpack cat. no.

220776) . ﬁgxw t ti on
of aceti cflgéc%b in rret anol ﬁﬂhﬁﬁ?? M{%Ex 1811 Wk Th%g)%% P%&'?vzé %ﬁéft%){)é'
phenoxy) emspyéd adlirgting3- di hydr o- benzo[l 4]d|0X|n S yl) piperazine,

oxal ate. A solution of 2-chlorophenol (5g) in tetrahydrofuran (25 nL) was
added dropwi se to a slurry of sodiunmhydride (47 nmol) in tetrahydrofuran
(50 ) agxsamplest enperature. The mixture was stirred for 30 min. The
reaction m xture was then warned to reflux whereafter 15 2- bronDpropano
(3.5 nm) in tetrahydrofuran (25 nL) was added over 5 mn. The m xture

refl uxed re equi val ent . of onop anol was adde

The " n Sheing peble € RS Y 3 Flen S A ERRRRRO AR A wionEs P‘ﬂe
and ethy! aaglyace LN data aitile voshRd oS PSSR NIENE0BEKARSHIAGH cdiigpsPWbned
organi ¢ phases were dried and evaporated. The crude

2 né 2Cg H) o@?ﬁ@ﬁcﬁ@?’}cﬁlﬂmﬁﬂaﬂb pr h@?éedjn@%@ill@ﬁe(eﬁﬂqi[ afélodm pid Bé@s«%)nﬁ)lzlm@zm)
tri pheny?%ﬁo%%ﬁ??e%g%%éﬁ% walgl)ea%g por 8@1-\%? %g r@@gﬂ@goﬁ‘%%ﬁ}‘ %gﬁe}g&i on

was al | owgdticleosizejpcierat lificao ngﬁa&mae I’emtidihe V\flthl’ v&téﬂ‘aﬁetohiﬁﬂl&/tﬁﬂﬂ&@ﬁ@u@d aélﬂ
gi ve an 0|Iyogroduct The crude urified using silica

flash chr@Y P@pmwéﬁgﬁ?%%mléfﬁm@‘loa%@ﬁﬁ? @61d (tlpu9é>t(h%)a1m hanip 2@ 18 9lsl)mto

2 2 r
L (L ¥ berSaurseanagmiice ty QMoo OE IR srite G5y THE xRl En Rars)
pot assi uneipoelsetin(matuids. and 3- ( 2- chl orophenoxy] 1-propyl bromide (1.0 g) in

thyl isobutyl ket one/dj formam de, (1/1, 10 s heated to 120 T.
\r/r\he enyTLC ass spectra were 0 tamegy{) alternating~ scan met%o{fL to z\é\ge molecular weight

information. The molecular ion, MH+, was obtained at low orifice voltage (5-20V) and
fragmentation at high orifice voltage (100V).

20  Preparative LC-MS-separation was performed on the same instrument. The LC conditions
(50 X 20 mm YMC ODS-A with 5 um 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.

25 'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
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 used for muliiplicity of NMR. signals: s=singlet, d=doublet, t=triplet, q=quartet,

30  qui=quintet, h=heptet, dd=double doublet, dt=double triplet, dq=double quartet, tt=triplet of
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



indicated the reaction to be conpleted (24 hrs) the m xture was cool ed,
filtered and concentrated. The crude naterial was dissolved in ethyl
acetate ayg washgd using standard 30 procedure, followed Bygdondrar
filtration and evaporation. The crude materials were purified wusing silica
gel flash chromat ography (heptane: ethyPacetate: triethylanne / 55:43: 2) .

The resuldiifg Rih délq%@é[?lllst %quﬁd}ls ﬁﬁﬁ%q 6t fchln{)%\éﬁdorg%ﬂuf ddi F%cgto ?ﬁ{yfloxal I C

acid. Filtration gdve the e conpo as pure cry US(0.6

g). M 16BfgBEE dr NaSOMYR ﬁ]?erﬂ:% nd e?fbrborat\/&ﬁ Q)I/ tﬁQG&'BvdﬂCTthKQQIbOg%géco(%@nlm
3.00-3. 20 10H); 4.15 , ; ;
6.75 (dd,© ¥ EQP@B silipa é@)of f‘i%leé‘%igell% 23(%“@@ Ty /gfﬂlM was yepd¢ For 1%

g/_s :69;m ZN E8b. Found%éﬁgf%p}épgscﬁ n?nggglL‘%‘d M%r 7%@%%2@?"8%&‘%1‘ ‘38@ 0unds

were py ep2205d6aPalod geetie\SCXAeoluinmls Ivef@ pfe-danditioa e Owh €109X ¥olution of acetic acid
propyl J-4-(2, %N”gydro benzo[ 1, 4] dioxin-S yl) piperazine, oxalate. M

179- 181 TIDTRE iy (m 2H); 3.00-3.20 (m 10H); 4.05 (t, 2H); 4.20 (m
10 4H); 6.50 (d, 111); 6.55 (d, 1H); 6.75 (dd, 1H); 7.20 (dd, 1H); 7.50 (d,
2H). MS: mlz: 423 (M), 247, 178. Anal. Calcd for C21H24C12N203: C, 53. 80;
H, 5.11; Kxampltl Found C, 53.73; H 5.01; N, 5.40. 1 c. 1-(2,

3-Di hydro-benzo[1l, 4]dioxin-Svyl)-4-[3-(2, 4, 6-trifluoro phenoxy) propylJ
15 pi perazine, dihydrochloride. M 210-220 T. 1HNVWR 2.10 (m 2H);

%_635 g() gglzg ?[%%%hlor&gﬁgzo&%}-pi%@g 44( dzgzgdrogl"%éo[?’ r??ézgfcz‘ﬁb’ ?iszévgﬁ?%ge

MS: mlz: @@@ateNH+y), 232, 150. Anal Cal Cd for C21H23F3N203: C, 52. 39 H,
5.25; N

(5 ab Mﬁ%ﬁ%f@wﬁ%ﬁ (sDiin JipRiarDh i, 05 i Do S sidert draptissiony )

propyl]- guRgobazédiemh eqmnuh&) M&u&%&&*@s@dﬁ) a2ro%%&m£e?a!fﬁm BpdS- 3. 25

(m 10H); 3.80 (s, 3 0 (t, 2H); 4H) ) 6.55 (d,

1H): 6. 65MEXBE aﬁstlmasi f0163(8l51117 Tbe reagtion mtureWS therwagsl tomﬂmwn@aafmnm
95. N, 5. 69,

o 24 1N, V83BN (4 Spor Y B g Mt L e e B4 i, TP R

f1 uor o- 2-waé fbﬂux&hmmyght,ﬂfrféﬁﬂér}i'equlvalent of 3-bromopropanol was added and the
mixture was refluxed for 12 hrs more. The mixture was cooled, brine and ethylacetate
added, and washed using standard procedure. The combined organic phases were dried and
evaporated. The crude 3-(2-chlorophenoxy)-1-propanol was dissolved in acetonitrile (500

20 mkL) and carbon tetrabromide (38.7 g) was added. To the cooled (0°C) mixture
triphenylphosphine (25.5 g) was added portionwise over 30 min. The reaction was allowed
to react at room temperature for 3 hrs, then evaporated to give an oily product. The crude
product was purified using silica gel flash chromatography (heptane: ethylacetate:
triethylamine / 70:15:5) to give 3-(2-chlorophenoxy)-1-propyl bromide (10.7 g).

25 A mixture of 1-(1,4-benzodioxan-5-yl)piperazine (0.84 g), potassium carbonate (1.6 g),
potassium iodide (cat.) and 3-(2-chlorophenoxy]-1-propyl bromide (1.0 g) in methyl
isobutylketone/dimethylformamide (1/1, 100 mL) was heated to 120 °C. When TLC
indicated the reaction to be completed (24 hrs) the mixture was cooled, filtered and
concentrated. The crude material was dissolved in ethyl acetate and washed using standard

30  procedure, followed by drying, filtration and evaporation. The crude materials were purified
using silica gel flash chromatography (heptane: ethylacetate: triethylamine / 55:43:2). The
resulting oil was dissolved in acetone followed by addition of oxalic acid. Filtration gave the

title compound as pure crystalline material (0.6 g). Mp 163-166 °C. "H NMR: 2.15 (m, 2H);



pi perazine, oxalate. M 139-150 C. 1H NVR 2.05-2.15 (m 2H); 2.15 (s, 3H);
3.05-3.20 (m 10H); 4.00 (t, 2H); 4.20-4.25 (m 4H); 6.50 (d, 1H); 6.55

(d, 1M Golfpqofd 1H. 6.95 (m 2H); 7.00 (m 1H. M chZp/DI%Woo&JYH*‘)
218, 164. Anal. Calcd for C22H27TFN203- C, 30 59.92. H_6.19' N

Found C, 59.82; H 5.32; N, 5.49. ExarrplZ@ 2 WD 01/ 49683 PCT/ DKOO/ 06741 27

2 1-[ 3- i,0Xin:S vyl

20, J-1 >SS0S RRODIY), DS -4 B idnonsnadlh, A gigs 1)
\évas agdle]g6 as Q@WH@)W 116 (&, 11); GBDXd@flt}BpﬂMU(EP)MT)IMS 669%891(1\/@@)2'_%18] 150t

i met roomtenperature over mn e _mxture was
sti rreé fgflriaéo ﬁﬁr‘fgr %‘gﬁﬁé@ 5316%:% 20%l; 3-BeFound W, v771oHs5 AiY. added
to a solugken of 1, 3-dibronopropane (78.5 g) in dinethylformam de (25 nl)

at roontenperature. The final mxture was stirred for further 60 mn at 70
T. The reaction was quenched by addition of sufficient anmounts of water to

destroy exgce sodi unhydri.de, acidi usi.ng etheral hydrogen chloride
f ol | owed ﬁ@e %@]ﬁ%‘?%ﬁq un@ﬁge@g;a@r Usl¥urified using sili cagel flash

chromat ogr aphy, (heptane: ethyl acet ate. triethylamne/ 10 95:2.5:2.5) to
gi ve 3-(4-chl orophenoxy)-1-propyl bromde (4.5 g). A mxture of
1- (1, 4- beby ddfia@a@raaclw)ogvlpmpammem{]ﬂw g)dzhm@@smoﬁh#ﬁhozbm@ﬂﬁpmwz@)

ot ny LTy ReishaE i ARG B a0t R BB ¢ TR Bk da i, O

120 Tio Wigh); BL90 (di mq) B8R, qua vesagml oH); WOZOt(ﬂdCI}ﬂFPb%TOE(d 112 MS: /2t 83

m xture was cool ed, filtered and evapor at ed he crude material was

di ssol vedNH+st24y) h&mab Calgd fﬂh@h&dz@iﬁﬂz{b 6% ahaarHd, 5.phdvcuiir Fourdll oned by
drying, fid4 t7§3111|5o61 ncentration. The crude material was purified

using silica’gel 1Hr ot ogr aphy (heptane: ethyl acetate: ethanol:
triethylamne / 85:5:25: 5) The col l ected oi I was crystallized from

et hanol Fl |tration gave t | e _conmpound pure crystalline materi al

(0.64 g).ley- @?ﬁeDMdmrbe@n[ Mﬁdwxw O0lcdy[3-t34, 6-trzﬂnem2pls@@0pﬁxpraw 20

2. 90- C1H);
6 95 %d pocielginfygehighie Ath o126 -G oh S, rdG AT, £105:3 &5 0 ks 1
C21H25C1NBRA (S 3HY; 4.6@ (18BH);H,.25(md.8tH); 5150 7d,201); £:661d, 1ED); 66556980 (h, B1)48.85N,
7.23. The7 12)8 I( E\f{?qICZ%%OﬂQ)d?\/Ig\B m}% 26968\%{%1 2%3611'5%9%31 %alcd for

CaiH2sF3N;Os: C, 52.39; H, 5.25; N, 5.82. Found C, 52.63; H, 5.40; N, 5.71.

20 1d. I-(2,3-Dihydro-benzo[l1,4]dioxin-5-yl)-4-[3-(4-fluoro-2-methoxy-phenoxy)-propyl]-
piperazine, oxalate. Mp 141-142 °C. "H NMR: 2.10 (m, 2H); 3.05-3.25 (m, 10H); 3.80 (s,
3H); 4.00 (t, 2H); 4.25 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.65-6.80 (m, 2H); 6.85-7.00 (m,
2H). MS: m/z: 403 (MH+), 164. Anal. Calcd for CyH»FN,O4: C, 58.52; H, 5.95; N, 5.69.
Found C, 58.53; H, 6.24; N, 5.22.

25
le. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(4-fluoro-2-methyl-phenoxy)-propyl]-
piperazine, oxalate. Mp 139-150 °C. 'H NMR: 2.05-2.15 (m, 2H); 2.15 (s, 3H); 3.05-3.20
(m, 10H); 4.00 (t, 2H); 4.20-4.25 (m, 4H); 6.50 (d, 1H); 6.55 (d, 1H); 6.75 (dd, 1H); 6.95
(m, 2H); 7.00 (m, 1H). MS: m/z: 387 (MH+), 218, 164. Anal. Calcd for Cy,H27FN,0s: C,

30 59.92;H, 6.19; N, 5.82. Found C, 59.82; H, 5.32; N, 5.49.

Example 2



2b, 1-(2,3-D hydro-benzo[ 1, 4]dioxin-S yl)-4-[3-(4-trifluoronaethyl phenoxy)
propyl J- piperazine, oxalate. M 148-150 C. 1H NMR 2.10 (in, 2H);

3. 00- 3. 25wy . 4.15 (t, 2H); 4.25 (in, 4H); 6.45-6. ; . 6.75
(t, 1H); 7. 151/4;%;'4)2%1) 7.60 (d, 2H). MS: mz: 423 (W),%?T%#K“A%Ogﬂl cal cd

for C22H25F3N203: C, 56.25; H, 5.31; N, 28.47. Found C, 56.10; H, 30 5.34;

N, 5.51. fl .

phenoxy) %?o]péj %Ef’%ér tz;igl%reﬁ; P F@gﬁg%g ﬁk}%& % 7518%@5_’]12] dlfﬁLlN@ézﬁ péqe%gzrl%?n 2H) ;
2 H)OO g igA(smiSuStioﬁlﬂ)f 4- Ghldlﬁp](tetn,ol Qﬂg) in &H%ﬂm(lfditna\(ﬁln%l@(li%ﬁﬁﬁ@'igﬁgfez5 N 9%1&)151 ﬁg
mz: 373 i g%‘?@@% (6Qﬁall 7 Riaﬂl éanﬁftbylf@@zm@:ﬁﬁﬁo@) 10D teeperpure. 88;

N, 6.06. Fay r1(§ 1. Tﬁ@ enz Oe"\‘X ssﬁt gl%d B 302;1191'4 The réidtion mlxt&rey\?/?]s then slowly (10

2-{3-[4-(2, 3-Di hydro- I OXI n- pi perazin-

propoxy} - bm@zaddﬁd td 4 mlutlcmwﬂ 1a$~d1br&qnoﬁrapar(@(ﬂm§;gj@mdl)rndﬂnylﬂdﬂnwﬂie 251 )an

2H); 3. 00 0 55 (d,. 1

6.H)75 (t, {’%pét“( %fﬁ)a%m}’xdf% %, St"ifﬁgkgwﬁ%‘%lﬂ?“;%“%ﬁ 0 ﬁ—l}rhemc lﬁlil;') 380

MHH) 17 ENRAR G d
E;, 5 97; &Ia-ls 6. 02: @ﬁf'ﬁ&mﬁ&{o@&g‘% 1- Beﬁ?c?[f %ﬁ%ﬁ%gﬁ%ﬁg’?@% SS%‘P%“‘?Q e oron s

fluoro phenigificdusiagythershygizan pilpsdafillowed bmwapmaﬂqmr THecrulp ol ¥&s219 C. 1H

o ary nfb (e diectndl hiotybprno Menfine! gy RosatedVaimipe °7 357 60
(m 2H); 95:63: z(sl)toﬂes ~(4-€iflofbhe ﬁdsbzy,-llp%éyl(b'i@mih@)@; 5"% Omf z: 421 (M), 299,

176. Anal. 15 Calcd for C2, H2 55.13; H 8; N, 6.12. Found C,
55.06; H, Agnipgure Rf 1€1 ﬂsbenzqdloxm B&BEKD’F@]ZIHIG|(b@@,r190‘lasyium4@a[rhm(a28— @ gk o- 4

fl h d | 5C. 1

1. 80- 1, bl iyl Gabl REE 34 Miora i REY Slgb Hyetielit i simsigd

2H); 7. o5ls(>bhtyn<kfbhe/dﬁnaayl(fbmnaiqhme (171,430(A1.) whd) hea?edas 10°C 1Iv0hen?n]d (d 20
1H); 11.30(s, M5, mlz: 419 (M+), 216, 134. Anal. Calcd f

Cc22 H24Cl Fﬂ}é@@te e reagtigmto hig coelpéeted 4 Tgs) the mEguregv s, copledgflterpl argd 54: N

6. 19.
1-[ 2- g%lpglf'ual%odrz 38 gﬁuy esnllja[t?nal af dlsfg %NF(} b etla%a%@t%e ﬁn%\FV%Shgg b %lﬁ ffaﬂ]i%rl oxi n-S
yl) - p| pepmzedme, foltaed By déimn lﬁllttatmln anfl cﬁﬂideﬁfr@t&ﬁﬁﬂhh caldk afdtettal Qs parified i n
dry tetrahgzdr o_ﬁ,ura £]I5 _ _

using silica gel chromatography (heptane: ethylacetate: ethanol: triethylamine / 85:5:25:5).

The collected oil was crystallized from ethanol. Filtration gave the title compound as pure

crystalline material (0.64 g). Mp 116-119 °C. 'H NMR: 1.90 (q, 2H); 2.40-2.60 (m, 6H),

20 2.90-3.00 (m, 4H); 4.00 (i, 2H); 4.20 (m, 4H); 6.45 (m, 2H); 6.70 (t, 1H); 6.95 (d, 2H); 7.30
(d, 2H). MS: m/z: 389 (MH+), 178. Anal. Calcd for C21H25CIN3N,0s: C, 64.86; H, 6.48;

N, 7.20. Found C, 64.59; H, 6.49; N, 7.23.

The following compounds were prepared analogously:
25
2b, 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(4-trifluoromethyl-phenoxy)-propyl]-
piperazine, oxalate. Mp 148-150 °C. "H NMR: 2.10 (m, 2H); 3.00-3.25 (m, 10H); 4.15 (t,
2H); 4.25 (m, 4H); 6.45-6.55 (m, 2H); 6.75 (t, 1H); 7.15 (d, 2H); 7.60 (d, 2H). MS: m/z: 423
(MH+), 178. Anal. Calcd for C2,H,sF3N;O;5: C, 56.25; H, 5.31; N, 5.47. Found C, 56.10; H,
30 5.34;N,5.51.

2¢. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[ 3-(2-fluoro-phenoxy)-propyl]-piperazine,
oxalate. Mp 167-169 °C. "H NMR: 2.10 (m, 2H); 3.00-3.20 (m, 10H); 4.15 (t, 2H); 4.20 (m,



m.) was added dropwi se to a m xture of 1-(1,4-benzodi oxan-5-yl)pi perazine
(1.28 g) and potassiumcarbonate (2.4 g) in dry tetrahydrofuran at room

t enper at UR) o1 4B&s3r eaction was allowed to stir for 30 mi n.qun‘gkOO/OOMl
3, 4-di chl or ot hi ophenol (1.25 g) was added followed by 30 a dljti on of

potassiumtert-butoxide (1.49 g). The nm&ture was stirred 30 mn at room

ormer < iyt §9sTLIBS, € o\t ORIGEL 6 S STl o

concentrated. The crude “'m xt sShed usi ng

(et hyl ace(dtle) br78n&)2. Adni.dthlanfdr EyvAhdfedGdCt §9.VE) 10,15.889 68 %.(8CFHINDO/ 00741

29 give . i

1-11, 4- beﬁ%&ﬁa%x%%>§q’ﬁ?44 [ 3, 4-di chl or ophenyl t hi oi net hyl car bonyl ] pi perazin
e (2.54 g). Alumniumtrichloride (0.4 g) in cold tetrahydrofuran (10 nL)
was added dropwi se to a suspension of lithiumalum niumhydride (0.4 g) in
t et r ahy dr 2d.ud-&h/4-PD3-0ik)dratbe@zol 1, 4idiexinS -yl -riparainngs! spropoed-terronithilayi n and

then all owed t r.,mto appraQx \ after S i 0o f e

e A e O ARG AN EE R SE SOt T 4 % g
The react(Iﬁ,mmm.mapm};%ﬁf(a,erﬂ)l,6W5%Qm9m.qegtt, m?;eﬂwemﬂ;miiﬁ@s'(ﬂg (2
m.) was added, dropwi se. Drying agent was added followed by filtratron and
evapor at i 3)-\S gz 3% EVIEFIAE 8. AarlgErlcd deeCH LM Og) C, Ghdq; f, SR0; dh 8PS ng
silica ge h ) gave the pure base. 10 Addition of oxalic
acid in aié%lgﬂ(%aéé’ é%ﬁ’%ﬁﬁg?&trati on gave the title compound as pure
whiteicrystalline material (1.26 g). M 159-161 C. 1H NVMR 2.9-3,05 (s,

6H); 3.05-3.15(s, ~ 4H); 3.25-3.40 (t, 2H); 4.15-4.30 (m 4H);, 4.70-6.40 (b,
1H): 6. 452% Isbera[b]iigphes-Tsg-4[B6-chlaro-1iyorapepylbulfonytoropl-piver@mner . 40

(d, 1H); . 193~ 8 o S Tz 5 V) 2 LZ7.
sl - ot PPl N SRR T RO, 2t M B0 88k o238
51.41; H, (rd, @8, 388-H6% @, 4MNe7.0D(d, AW TD2T TP ITHES (eItD); prUeraral; asalngpusl y:
3b. 1-(2, 3-Di h)édro-be zo[ 1, 4]di oxi n_gkl'i): &idf-[éﬁ-f“ fluoro
phenyl sul By 7&2Hd ]k&;ﬂgﬂa@i > 1180(s.obkh) B /it 2dIEbp 289, 176 Ama:
2.90- 3 10 ; 3 A s 13- ; ;. . (b,
250 10ckm b oyt oS (800 Mlle HRSONS (8. |
1H); 7.15-7.20 (s, 1H); 7.25-7.30 (s, 1H); 7.35-7.40 (d, 1H); 7.55-7.60
(8 M e e B SRS RS20, © S0

hydrochloride. Mp 193-195°C. '"H NMR: 1.80-1.88 (m, 2H); 1.95-2.06 (m, 2H); 3.18-3.42

(m, 6H); 4.05-4.14 (m, 2H); 7.05 (d, 1H); 7.20 (t, 1H); 7.43 (m, 3H); 7.63 (d, 1H); 7.77 (d,

20  1H); 11.30(s, 1H). MS: m/z: 419 (MH+), 216, 134. Anal. Calcd for Cy,H,4CIFN,0S: C,
58.01; H, 5.54; N, 6.15. Found C, 57.89; H, 5.54; N, 6.19.

Example 3

25 3a, I-[2-(3,4-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[ 1,4] dioxin-5-yl)-
Diperazine, oxalate. A solution of chloroacetyl chloride (0.72 g) in dry tetrahydrofuran (5
mL) was added dropwise to a mixture of 1-(1,4-benzodioxan-5-yl)piperazine (1.28 g) and
potassium carbonate (2.4 g) in dry tetrahydrofuran at room temperature. The reaction was
allowed to stir for 30 min. and 3,4-dichlorothiophenol (1.25 g) was added followed by

30  addition of potassium zers-butoxide (1.49 g). The mixture was stirred 30 min at room
temperature and 30 min at reflux, whereafter it was cooled and concentrated. The crude

mixture was washed using standard procedure (ethylacetate/brine), dried and evaporated to



3c. 1-[2-(Broino-trifluoromethyl phenylsul fanyl)-ethyl)-4-(2,

3-di hydr o- benzo[ 1, 4] di oxin-5- yl)piperazine, oxalate. M 196-197 C. . 1H
NVR 2. 65¢0@ BR0ésh 4H) . 2.85-2.95 (m 2H); 2.95-3.15 (s, iH)pkedoden3: 35
(m 2H); 4.15-4.40 (dd, 4H); 6.40-6.55 (m 2H); 6.70 (t, 1H); 7,57 (d,
1H); 7.73 (d, IH); 7.95 (s, 1H. M5 m z29504 (M), 214. Anal. Calcd for 30

20228 F i’fﬂ_%%_%&425%6];@5182%;gh]-ﬁl-[3’;ﬂ-?diA}horépl?e%yltﬁ%ﬂl%%y%ar&%yﬂSf'per'?lzm‘é @3 N
phenyl sul ganyl ) -ethyl)-4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-S yl ) - pi perazine,

00 01 406ABBORBREOTA0 S Ban 4of. tethytropsan yml ywesedieabqmisaigs
s A T L Sy
o ot sri ] PR Bl SR e, Ao Aoy e RSt S BROR eb ARtk  at ed
sodi umhy drﬁé'f&@ﬁ&r%\ggs g%r?lplgte%gt%{;i Hfaﬁ&f%ﬁ&%ﬂﬁiltg%?&h&%?@@g%&%&)@%%dﬁ%&; was

added t hi ophenol _ r onopr opan-
t et r abut yfizepivissnDaying ag gt sitae added fgllowathley fiitretion endvesporatibh tx gicte figer crdd@e h,

e an BaEdpal B e, e U LRRTARS dn Y ERSL
3- phemy| t RidepionR®BxlidcidH &Btone folloRkd bk fAgatdh givé thd i dRholR@ a%%mlép
\Y

102-15 C/ 0. 15 rmgﬁ: A portion (10 g), was dissolved in dichloronethane
(100 ni) white enisellingrasend ({ 86&)gyp WAS- 16886 H NMR:Ra,05y(s.AHDpMOS S. 1Fs,

addi tion & 4l t 00 ,pl) i f t anj id

chi ori do (9355520 I L R3 lat el T RouBhe s R LA Eade

t enper at u(d 159y 6. 90-6180nt,amM); ABA-7240 %1011@); 7t95.7 6@ (€ 18PLBs-797 () 17, MRz
reaction was then washed usjng di chi oromethane and diluted = sodi uncarbonat e
sol uti on, 4% (MH+3dd 7e$ﬁ?io@éllcégolt(ézo§t2¢ézl‘{zﬁ’es Pude26ril ¢ 78% B, 644, Boupd C,The
mesyl at e ) jpectly treated with

1-(1, ? be%gg%ﬁ%k%%\@@’ﬁl)hgi perazi ne, 20 dihydrochloride (3.22 g) and

pot assi um carbonate (9.15 g) in nmethyl isobutyl ketone (120 nl). The
reaction s.refluxed for 48 h, cool ed, evaporated then washed using
standard 1P Sllegingcompaynds wers apaed mplegouslya gel flash chromat ogr aphy
gave the target base (0.56 g), which was crystallized as the hydrochl oride
by addition of etheral hydrogen chloride. Filtration yielded the title

conpound 3. 50)5-Dikjelra-Ben 206 4Llioxikt SNNRY- [ 2-(@Ghudrtphdpmisulfanyl)-ethyl]-piperazine,

20 oxalate. Mp 200-202 °C. "H NMR: 2.90-3.10 (m, 6H); 3.15-3.30 (s, 4H); 3.30-3.40 (t, 2ZH);
3.60-4.50 (b, 1H); 6.35-6.40(s, 1H); 6.45-6.50 (d, 1H); 6.95-7.00 (t, 1H); 7.05-7.10 (d, 1H);
7.15-7.20 (s, 1H); 7.25-7.30 (s, 1H); 7.35-7.40 (d, 1H); 7.55-7.60 (d, 1H). MS m/z: 375
(MII+), 177. Anal. Caled for Cy0H23FN,0,8: C, 56.88; H, 5.44; N, 6.03. Found C, 56.88; H,
5.55; N, 5.96.

25
3c. I-[2-(Bromo-trifluoromethyl-phenylsulfanyl)-ethyl]-4-(2, 3-dihydro-benzo[1,4] dioxin-5-
yl)-piperazine, oxalate. Mp 196-197 °C. . "H NMR: 2.65-2.85 (m, 4H); 2.85-2.95 (m, 2H),
2.95-3.15 (s, 4H); 3.15-3.35 (m, 2H); 4.15-4.40 (dd, 4H); 6.40-6.55 (m, 2H); 6.70 (t, 1H);
7,57 (d, 1H); 7.73 (d, 1H); 7.95 (s, 1H). MS m/z: 504 (MH+), 214. Anal. Calcd for

30 CooHpBrFiN,O,S: C, 45.51; H, 4.24; N, 4.62. Found C, 46.00; H, 4.25; N, 4.58.

3d. I-[2-(2,6-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine, oxalate. Mp 188-191 °C (decomposes). "H NMR: 2,85-3,0(m, 6H); 3.00-3.15 (s,



25 2H); 3.03-3.30 (m 8H); 3.34-3.55 (in, 4H); 4.18-4.25 (s, 4H); 5.80 (s,
4H); 6.48-6.61 (in, 2H); 6.73 (t, 1H); 7.14-7.25 (m 111); 7.28-7.32 (m
4H); 11. 4§ fiyg0ddd) - MBS mz: 371 (MH). Anal. Calcd for e G
54.73; H 6.56; N, 6.08. Found C, 55.37; H, 6.65; N, 6.27. 30 Exanple 5
5aa. 1-[3-(2-Bronp-4 fluoro phenoxy) 30

propyl J- 422, ' . Q-ke , A G L. PhOET AZ. L/ 83

T bcoor B2 R FIBERE ok 00 SR i PARE BE PR ot g o

t et r ahy dr ef)I7240(, 300117 $O(SHR AMS th/z. AR FMISS), 810. AGRMC AR a4 ILCHLR,E.S:
suspensi og g{ ?cigl ug%(rﬁ(dri de (38.4 mml}% in ethanol (50 m). The m xture
was stirredF-of Baft 13- Hh &b Crp h1 G- 8136 Sefer ati on of hydr ogen
stopped. The solution was then slowy dropped (0.3 nL/ min) to a solution
of 1,3 5 di bronopropane (159 g) in ethanol (300 nL) at 75 C and stirred for
16 h. sTheEmample4€ was evaporated fromthe solvents and the residue was
extracted with ethyl acetate. The solution was washed with water and
brine, dried, filtered and concentrated. The excess 1, 3- di bronopropane was
renoved ify A3Ngds_th i 5 | v pfied by
1T ca ger T aen e A D0 R B pPUG1 it

3- ( 2- br ond/driochioridp hpdratey o bGtitreg salption bf amicedraf®l ®dipmiBArddidad 08 mL),

colorless ojly liguid ium,carb e (108 s .ad egtoasolution of
S (5" br oniShiofemeisiieab iy At S O Brmriedhbn i oaeass £ o°
1-(1, fo beﬁ%ﬁﬂj‘p@p@ﬂ:ﬁo}y(h%g'g}éﬁ;@;a:f&%%nﬂ&%&)mﬁ QuIpRAL mcé)r The ffxtuftivas The

m xture was stirred at fter 12" h i socyanonet hyl pol ystyrene

(75 ny) Wasxedited2dmslomhecerlsd dolloweldysivashing usorg dichloonretivure ¢ bygreckipric e.
Th i iltered d h i th t . {1 X 1
e 12yt ds o AT Bt WA TR AT G

from vol apidfeedss) dfigtﬂlﬁioh%y%ﬁﬂpjl@-ﬂﬁ?@m.bsQl\ﬁﬂH(gi. A porfibe (10 $)dRaPaiRshIedd as
di ssolved_in ethyl acetate (3 n.) and | oaded on a pre-conditioned ion

exchange €ishigrmmetinne (@60 o and sristadmaineB Ore) meashddest, fqlipwad)byadigpwise I
g _ o _
of - amon & i of fsbatol oS W i) Sl kA Bl B E e Yshlbrite o 83 bt s

t he produzfCvEise feidtiohi ves dpwet epproatddva this YerieefureIBASEmiHPAd and at 10 °C
chromat ogr aphy. The resulting solution was again | oaded on a

pr e- condi for spae ampwr ehtispmnge reastiomivas fen dershed wsénp dibidorwmdieancanddiiuieds
washed W § o TRLRGSAte s(ozf‘utfgn), dried and evaporated to give the crude mesylate (14.9 g). The

mesylate (3.1 g) was directly treated with 1-(1,4-benzodioxan-5-yl)piperazine,

20 dihydrochloride (3.22 g) and potassium carbonate (9.15 g) in methyl isobutylketone (120
mL). The reaction was refluxed for 48 h, cooled, evaporated then washed using standard
procedure. Purification using silica gel flash chromatography gave the target base (0.56 g),
which was crystallized as the hydrochloride by addition of etheral hydrogen chloride.
Filtration yielded the title compound (0.50g). Mp 185-206 °C. . 'H NMR: 2.00-2.16 (m,

25 2H); 3.03-3.30 (m, 8H); 3.34-3.55 (m, 4H); 4.18-4.25 (s, 4H); 5.80 (s, 4H); 6.48-6.61 (m,
2H); 6.73 (t, 1H); 7.14-7.25 (m, 1H); 7.28-7.32 (m, 4H); 11.48 (s, 1H). MS m/z: 371
(MH+). Anal. Calcd for C;H6N20,8S: C, 54.73; H, 6.56; N, 6.08. Found C, 55.37; H, 6.65;
N, 6.27.

30 Example 5

Saa. I-[3-(2-Bromo-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[1,4] dioxin-5-yl)-

Diperazine.



and acetonitrile (4 m), followed by elution of the product with 4 N
solution of ammonia in nethanol (4.5 nl). Evaporation of the volatile

sol vents Alded the title conpound as a 25 yellow oil (34 00/0b%1 VS
(m2z) 451Wf(6M—IYf), Rt =6.0 (method A), purity: 95.6% The follow ng

conmpounds where prepared anal ogously: (dA&thod A) 5ab. 1-[4-(2,6-Dichloro

P oo ot St e o d A @ P8 B b RS 0T e o880 106 sac.
1- [ 3- (2- Clitopwiserht Fddim tsngngrone t6 wlshggeyibibn BF Sualttnd 1 ddide (38 4dhodin <BRAS(SH.

4Jdi oxi n-5-_vyl ) pi.perazine, WO 01/49683 PCT/ DKOO/ 00741 32 LC/MS (n/z) 424
(M), R mb). h%gn{()w‘gq Yadstiyed foy,an pdditdomabdf nEp gfter the generation of hydro(gen )

- b i iyl = 41 3= - | | | J
o1 por az navb RRRRs o g b Ribl Sipofl (SR TRBERA SR 5 28 Sae.
B P 0 0 et s ot e

i per azi ne. : = 6, _ , 4.1 %
B 37 BerirmpRY iR gis and he rsicug p enitentes BHe A beckakhyiin sbliph)
g;per i-ZI[ E‘frasé lead%eéﬁf}g{vén%{ ﬁlglil;lﬂrwj@ied, Ritefed@mB%ohdPRtRE. The el Ly 87.6%
phghyl sul ﬂi;m‘)prbmﬂmplwmemzy@l iviergaly (GOPEH DA Imbdrpamaithea oBy rasidupivesipazifieé. 10

L MS (m 449 LRt =591 t hod A ur | 90. 8%

Sah. 1- Bendb St RRBRLABFostinty B Repeete) ek Biody t-Spromhgro it 1
Pi per i NeprogyEhMdanidayZd ,W‘Vcﬁ%koloﬁ%ss:oiﬁfl i method A), purity 73.8%

5ai . |-Benzo[bJt hi ophen-7-yl-4-[3-(2-chloro-4 fluoro phenyl sul fanyl)

propyl J pfpewagarhenatel(tPIme) mias pddedzo awphajion RE 3-€2-br@Ro-¢rtonaphen)xy)pur i ty

94.2% 15 5aj., 1-[3- (2. 6D 4 13-4- (2., .
S hydr oPSR E?{PTFE%%F‘&%% 31’?5121[@%2'961%98@%@?%@?’ﬂ%g%p@% 1%3%&{1%)@ R =
5.87 (met o). e mixiretwyas @rrédat TG fok-16en2alh]? Hiiﬁﬁ%ﬁ{bﬂeﬂ?{# %)?ryg%&m(%m)

6- di broni 0-4 fluoro phenoxy) propylJ piperazine. M5 ( _
= 6.98 ( eEhyas @gd,edpmgliﬂgg,mgqurp%as slowly cooled to room temperature. The resin was

15 filtered and washed with methanol (1 X 1 mL) and dichloromethane (1 X 1 mL). The
combined liquid phases were evaporated from volatile solvents to yield a dark brown oil.
The crude product was dissolved in ethyl acetate (3 mL) and loaded on a pre-conditioned
ion exchange column. The column was washed with methanol (4 mL) and acetonitrile (4
mL), followed by elution of the product with 4 N solution of ammonia in methanol (4.5

20  mL). After evaporation of volatile solvents the product was purified by preparative reversed
phase HPLC chromatography. The resulting solution was again loaded on a pre-conditioned
ion exchange column. As described above the column was washed with methanol (4 mL)
and acetonitrile (4 mL), followed by elution of the product with 4 N solution of ammonia in
methanol (4.5 mL). Evaporation of the volatile solvents afforded the title compound as a

25 yellow oil (34 mg). LC/MS (m/z) 451 (MH+), Rt = 6.0 (method A), purity: 95.6%.

The following compounds where prepared analogously:
(method A)
Sab. 1-[4-(2,6-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
30  piperazine.
LC/MS (m/z) 453 (MH+), Rt = 2.52(method A), purity 96.1%.
Sac. 1-[3-(2-Chloro-4-fluoro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[1,4] dioxin-5-
yl)-piperazine.



20 5al. 4-{3-[4-(2,3-D hydro-benzo[ 1, 4] dioxin-5 yl)piperazin-1 ylJ
propoxy}-3,5-diiodo- benzonitrile. LCOMS (mz) 632 (MH#), Rt = 5.85 (nethod

A, purit 149943 Sam PCT/DK00/00741
3,5-Di -te?vt(?(gtj‘tyl -4-{3-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-S yl ) pl perazin-1
yl J- propoxy}-benzonitrile. 25 LG MS (nB2) 492 (M#), Rt = 6.74 (nmethod A),

ity 83 - b0 - th |, f |
Bﬁrelnoiy) p%g?)%ﬁﬁ%z)(%f}[(%%h1}3?(@%@%@ (ﬁAfmﬁ’]'uaﬁ'gg;lls -°5§In§/pi perazine. LC M5
1 Benzol DIt I obar 7Yl T T b dent oy T e heemal? o Pierdane,

- Benzo [ n- -4-13-(2, 6-dichloro-4-inethanesulfon X
propyl J! %@ﬂﬂggﬁ@ﬂ%@ﬂ{@ Ris= OO (rclanst Avpmisity 13:2%. 5. 82 (me%/hog A, (%uri ty
80.1 % 5 = = tA 4o f . -4- (2,
3-di hydr o-gpebé’h]’gz%'?ﬁlfb%h(‘) o%i"'ry%")ﬁ {ﬁ%@%@@%@?g’%"ﬁ%ﬁﬁéﬂ%ﬁ%&00741 33
LG M5 { LﬁMSQnﬂWBY,(I\Hﬁ+);R6.=2§73q(mrfﬁtHItmﬁllX)9\))urip)Lﬁ4th‘>lﬁ. Bﬁ' 50/? 5??. !

1-B blt hi ophen- | - 4- [ 3- -tr] t enyl sul fan

o byl |- B GABEN eetsoh - Bk ph R b RS pur ity
73.7% 5 7 i RPL Y - = 0- 6- et hyl

phenyl sul ng;lﬁi(nﬁﬁéﬁg(pﬁgeggz%(nyélf%l&rl\/jéﬁg(r%ﬁ?@4§}% (M), R = 6.66
(et hod Aag. guh-ByCloraJom sy -rheBd svifoinpl) by b€ 3 -Hikpldr d-b o L4 hid:01-0- 4

fl uorophenlyl sul fanyl)-butyl] piperazine. LCM (mz) 435 (MH), R = 6.94
(met hod AYY PHTFTHRF 83. 0% 5at. 1-[3-(2, 6-Dichloro-4 fluoro phenoxy)

pr opy el - 41 CAVIS Inih) eI REEPONROE L, 9 1(dnshitieod Ay, Budily)o0.f. pi perazine. LC M (nl z)
441 (M), Rt = 5’80 (method A), purity 96.8% 5au. 1-Benzo[b]thi ophen-7
yl - 4- [ 3- (2ah.g-Bérenl bithdorhent dr b/ bt oldrio- 2-predipyy phgipefany véutyl JuGpdmBziped z)

e ST s UL, o 1 re & i
Pl per azi n®ai. I-Benzo[b]thiophen-7-yl-4-[3-(2-chioro-4-fluoro-phenylsulfanyl)-propyl]-piperazine.

LC/MS (m/z) 422 (MH+), Rt = 6.32 (method A), purity 94.2%.

15 Saj. I-[3-(2,6-Dibromo-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[1,4] dioxin-5-yl)-
DPiperazine.
LC/MS (m/z) 531 (MH+), Rt = 5.87 (method A), purity 96.4%.
Sak. I-Benzo[b]thiophen-7-yl-4-[3-(2,6-dibromo-4-fluoro-phenoxy)-propyl]-piperazine.
LC/MS (m/z) 529 (MH+), Rt = 6.98 (method A), purity 87.7%.

20 Sal. 4-{3-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propoxy}-3, 5-diiodo-
benzonitrile.
LC/MS (m/z) 632 (MH+), Rt = 5.85 (method A), purity 86.0%.
Sam. 3,5-Di-tert-butyl-4-{3-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-
propoxy}-benzonitrile.

25 LC/MS (m/z) 492 (MH+), Rt = 6.74 (method A), purity 83.6%.
San. [-[3-(2,6-Dichloro-4-methanesulfonyl-phenoxy)-propyl]-4-(2, 3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazine.
LC/MS (nmv/z) 503 (MH+), Rt = 5.06 (method A), purity 93.6%.
Sao. /-Benzo[b]thiophen-7-yl-4-[3-(2,6-dichloro-4-methanesulfonyl-phenoxy)-propyl]-

30 piperazine.
LC/MS (m/z) 499 (MH+), Rt = 5.82 (method A), purity 80.1%.
Sap. I-[3-(Bromo-trifluoromethyl-phenylsulfanyl)-propyl]-4-(2, 3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazine.



(mz) 433 (M#), Rt = 6.14 (method A), purity 96.6% 5aw.
-(2,6-Dichloro phenylsulfanyl)
IT-

4“{020 oelishydro-benzo[ 1, 4] di oxi n-S yl) - pi perazi ne.pds@daoohd12) 439
1;5‘89 (method A), purity 93.0% 20 5ax. 1-(5-Chloro-2,

- di net hyI 2, 3-di hydro- benzof ur an- 7y|)331 [ 4- (2-chl or o- 6- net hyl -

e S S g RS S5 bl (i R = 738

3- di hydr osdxpdzRénao fixithiopHen-7AylL#£3- @r@ﬂb@f:ﬂu&mﬁ@ Zﬁ}?henylsul anyl) -propyl]-
phenyl sul f anyl ) - butyl ] pi perazine. 25 LC/ M5 (n1 ) Rt = 7.38
(met hod Ay'PeRsErty 93. 1% 5az 1- (5- Chl oro- 2, d| rret hyI

3-di hyd | If | l|J

o1 per agt neC SRR B (A R %62(11’&?‘0‘3'1%)'%%“?’#3?’? pylsulfanyl) pro e

L %gwﬁ%ﬂﬂ@-ﬂ*Mz:f?o%@2&?&@%@3{@%@%) .
i chl or pi pe

= 6.91 ( hie (&55 4}(}&? *%8§t7% fhoﬁ‘?k?@%’@r 7% 3-di met hyl

3-di hyd K r ropyl J

o1 per 221 ne v bR e Y G P i e T gt

(met hod ALC/N8(in{z) 438 (BBE-+)5BE= 6 D4Bereiuldod), hindiyt88r0%. yli - 4- [ 4- (2- chl oro 4

(et hod” At L2y s b TGP Tl G amytensd 1 dioxi- S50

3- di hydr oppenzekur an- 7y|) 4 [4 (2-chloro-4 fluoro- 5 phenoxy)-butyl)
pi perazine. LC/ M (nifz E‘{ﬁl{ = 6.91 (nmethod A), purity 94.2% 5be.
1-[4-(2- BLGIMSMZD&% nB\i(?‘)S methodA), purit3-96i8%.dr o- benzo[ 1, 4] di oxi n-5

| 5 .94 99. 3%
)110) 5bf ! p%@én %fﬁ%‘lys &&5%27)#’4‘?73 ‘f/gﬁ %Cﬁl%? é,:(l;/ozio?ﬁ%g)gcegﬁprop@}pzﬁemzmé’
phenoxy) - Dan\ﬂsmvzpaeamm) RECIEMS (it ABpulity198)6% Rt = 6.57 (method A),

purity 995217w?/] -[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-4-(2, 3-dihydro-benzo[1,4] dioxin-5-yl)-

15 piperazine.
LC/MS (m/z) 433 (MH+), Rt = 6.14 (method A), purity 96.6%.
Saw. I-[3-(2,6-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
Piperazine.
LC/MS (m/z) 439 (MH+), Rt = 5.89 (method A), purity 93.0%.

20 Sax. I-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(2-chloro-6-methyl-
phenylsulfanyl)-butyl]-piperazine.
LC/MS (m/z) 479 (MH+), Rt = 7.38 (method A), purity 91.3%.
Say. 1-(5-Chloro-3, 3-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[4-(2-chloro-6-methyl-
phenylsulfanyl)-butyl]-piperazine.

25 LC/MS (m/z) 479 (MH+), Rt = 7.38 (method A), purity 93.1%.
Saz. I-(5-Chloro-2, 2-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-
phenylsulfanyl)-propyl]-piperazine.
LC/MS (m/z) 488 (MH+), Rt = 6.92 (method A), purity 93.1%.
Sba. I-(5-Chloro-3, 3-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-

30  phenylsulfanyl)-propyl]-piperazine.
LC/MS (m/z) 488 (MH+), Rt = 6.91 (method A), purity 88.7%.
5bb. 1-(5-Chloro-3, 3-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[3~(2-chloro-4-fluoro-
phenylsulfanyl)-propyl]-piperazine.



5bg.

1-[ 4- (2- Brono- 4f | uor ophenoxy) - butyl ) - 4- (5-chl oro- 2, 2-di net hyl - 2, 3-di hydr o-
benzof ur af ghybes Pi perazine. LC M5 (mMz) 514 (M#), R = ptqOgkdomifjod A,
purity 99.2% 15 5bh. 1-(5-Chloro-2,2-di nethyl -2, 3-di hydr o- benzot uran-7
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496 (MH+) (gt ?Ej %(M\? ?l &”Zf{(sd‘?ﬁ{% b e
2-d hybhezpx i@y donez Of 7 4-13 or o- uor o-
phe;]gi/) b p)?ng)Zﬁm LONG [ m%l))487[(|\/|(—|+4) |(; 6. 65 (nmethod A,
purity 98]9@8)(% @t%f) 46%?@&%“9%{ methnd il RyTityD 20?’

3-di hyd i ; - ;
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88. 2% 30pibbmwzing- (4-{4-[4- (2 3 D| hydr o- benzo[ 1, 4] di oxi nm5) yzélpl(m;izi r!Rt-l
| J-b - 5-dif - 1- VB z :
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1-[2- (@- Bsusms;Beﬂzzo/@jmtJ,Jhu@f7@mh%%@%m%uy&am%%X)%twtyfzyy;f&a%@Z0[ 1,

4] dioxin-S yl) i perazi ne 7 (method A,
purity 77L@/M§ (511!3@ 463 (M31{)2RBrF 6 Y- (meﬂ&dd‘k)‘ bunimﬁ?%ﬂ%noxy) propyl J-4- (2,

i C5“ gzdz 05 (%Brd' J?J—?—ﬁu _—@%})o%gv_u%f{f—?— 3 Pogoé&z;qe{éy?ﬁ dz%zn}r (M), R
fl uor ophemyﬁmbuv.yk))pzﬁe;(agma- di hydr o- benzo| 1 4] di oxi n-5-yl)- piperazine.

LC/MS (m/z) 514 (MH+), Rt = 7.02 (method A), purity 99.2%.

15 Sbh. I~(5-Chloro-2, 2-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-4-
methanesulfonyl-phenoxy)-propyl]-piperazine.
LC/MS (m/z) 549 (MH+), Rt = 6.34 (method A), purity 88.6%.
5bi. 1-(5-Chloro-3,3-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-4-
methanesulfonyl-phenoxy)-propyl]-piperazine.

20 LC/MS (m/z) 549 (MH+), Rt = 6.43 (method A), purity 84.0%.
5bj. 1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(3-chloro-2-methoxy-
phenylsulfanyl)-butyl]-piperazine.
LC/MS (m/z) 496 (MH+), Rt = 6.80 (method A), purity 78.9%.
Sbk. I-(5-Chloro-2, 2-dimethyl-2, 3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-4-fluoro-

25  phenoxy)-propyl]-piperazine.
LC/MS (m/z) 487 (MH+), Rt = 6.65 (method A), purity 98.5%.
5bl. 1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[3-(2,6-dichloro-4-fluoro-
phenoxy)-propyl]-piperazine.
LC/MS (m/z) 488 (MH+), Rt =7.56 (method A), purity 88.2%.

30 Sbm. I-(4-{4-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-butoxy }-3,5-difluoro-
phenyl)-propan-1-one.
LC/MS (m/z) 461 (MH+), Rt = 5.50 (method A), purity 72.9%.



LCMS (mz) 455 (M#), Rt = 5.73 (nmethod A), purity 95.0% 10 5bg.
1- (2, 3-Di hydro-benzo[ 1, 4] di oxi n-5 yl)-4-[3-(2,4,6-tri brom phenoxy)

propyl J- RigAfl@dsne. LG M5 (mz) 593 (M), Rt = 6.09 (nethqoyéhomoRy ity
99.7% 5br. 1-(4-{3-[4-(2, 3-Di hydro-benzo[1, 4]dioxin-5 yl)piperazin-1 ylJ

propoxy} 3, 5-difluoro- phenyl) propan-BS-one. 15 LU Nsbgm z) ;147 (MH), R
= 5.20 0_.5h en-
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459 ( M) pipBtazine6. 11 (et hod A), purlty 80.0% 5bt. 1-Benzo[ bJthi ophen-7
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uri %
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ropan- vV D 1 ¢ o
gbxIo -Di r]o}r?g{jé\lﬁﬁg{li O(Agﬁgog ﬁEy%qr?J?{)e z/gf?z %x?ne@dﬁ’g 6%”%%; ﬁ
ylJ propop(ly?mzm@nzonltrl le. 30 LC/ MBS (nizl) 538 (M—|+) ;?tb t5l §~}74( En;t hod A),

ity 7 uoro xy uty
B di hidr ?%\@g‘[”{ )zf%é[%ﬁﬁ BP: %r@? ) BRI (n12) 545 (MH+), Rt =
5.91 (gret syl /A0 3-Di#k d{aw bZﬁﬁo?f/W]di@z£’$Lﬁﬁ@§§ (E@’Bé z?lﬁ@%@?hydr ﬁéreo%g/z[ .

1-[4-(4- Brom) 2, 6-difluoro phenoxy)-butyl)- ,
4] di oxi n- zspyira)zmem perazine. LC/ M5 (rﬂz) 483 (MH), R 5.76 (nmethod A),

Bﬁcralngiy)glpaé@%ﬁz&ség% oﬁ)\] he?l?&d?A%lpﬁr‘}fy[@'f/("%f 6- di brono-4-nitro
Sbr. I-(4-{3-[4-(2,3-Dihydro- benzo[],4]di0xin—5-yl)—pzperazin-]-yl]—propoxy}-.%‘,5—di uoro-
phenyl)-propan-1-one.

15 LC/MS (m/z) 447 (MH+), Rt = 5.20 (method A), purity 99.2%.
Sbs. 1-{4-[4-(4-Benzo[b]thiophen-7-yl-piperazin-1-yl)-butoxy]-3, 5-difluoro-phenyl}
propan-I-one.
LC/MS (m/z) 459 (MH+), Rt =6.11 (method A), purity 80.0%.
Sbt. I-Benzo[b]thiophen-7-yl-4-[3-(2-bromo-4,6-difluoro-phenoxy)-propyl]-piperazine.
20  LC/MS (m/z) 467 (MH+), Rt = 6.05 (method A), purity 98.7%.
Sbu. I-Benzo[b]thiophen-7-yl-4-[4-(2,6-dichloro-4-fluoro-phenoxy)-butyl]-piperazine.
LC/MS (m/z) 455 (MH+), Rt = 6.36 (method A), purity 96.7%.
Sbv. I-Benzo[b]thiophen-7-yl-4-[3-(2,4,6-tribromo-phenoxy)-propyl]-piperazine.
LC/MS (m/z) 591 (MH+), Rt =6.71 (method A), purity 99.6%.
25 Sbw. 1-{4-[3-(4-Benzo[b]thiophen-7-yl-piperazin-1-yl)-propoxy]-3,5-difluoro-phenyl}-
propan-I-one.
LC/MS (m/z) 445 (MH+), Rt = 5.87 (method A), purity 98.4%.
Sbx. 3,5-Dibromo-4-{3-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propoxy}-
benzonitrile.
30  LC/MS (m/z) 538 (MH+), Rt = 5.37 (method A), purity 76.8%.
Sby. 1-[4-(2,6-Dibromo-4-fluoro-phenoxy)-butyl]-4-(2, 3-dihydro-benzo[1,4] dioxin-5-yl)-
piperazine.

LC/MS (m/z) 545 (MH+), Rt = 5.91 (method A), purity 71.2%.
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) purity 92.0% 5ci.” 1-'Benzo[ bJt hi ophen-7
- 4-[ 3- (3ceql amzioﬂdrﬂaom@naxw [ pydrio-Bitpdiflacionphenoy MG I-pip2)zd89 ( MH+)
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S A R R Bifiglol 1y 98. 5%
5ck. 8-{4-]3-(2- ChI or o- ?%uo?%phenoxy{ﬂé(rz(?pyh%@rglﬁ%‘gﬁ%@“mpﬂw 0

yl }- 2, 3- dPRGEEHS. benzo[ 1, 4] di oxi ne-5-carbonitrile. LM (nmz) 432 (M),

Rt = 2. 29 t 7 % 6- Di chl oro phenoxy)
propyl ] p| per ag )%5 q%ﬂ? SKEH %ysg%l ﬁ?@‘%)éﬁg%ﬁy[lggﬁ (‘Jl oxi ne-5-carbonitrile.
LG/ M5 (1 Zde. Mné&{ﬂﬁﬁzopﬂkn-# }2—-44[13 ((Zfﬁi‘ﬂ&}@ hév)yls yl9—)br a@ﬂq/e49683
PCT/ DKOO/ 00741 37 6a. 8 or 0- 2- rret phenoxy)

propy! J pLS@YfﬁimﬁZ)ﬁoéK )3Rarr§;ﬁ§’r(§le hod A) punty 100%.

15 5cf. 1-/3-(2,4-Difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-piperazine.
LC/MS (m/z) 391 (MH+), Rt = 7.66 (method A), purity 92.5%.
Scg. 1-/3-(4-Bromo-2,6-difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine.
LC/MS (m/z) 471 (MH+), Rt = 5.53 (method A), purity 97.9%.

20  5ch. I-Benzo[b]thiophen-7-yl-4-[2-(2-bromo-4, 6-difluoro-phenoxy)-ethyl]-piperazine.
LC/MS (m/z) 455 (MH+), Rt = 5.93 (method A), purity 92.0%.
Sci. I-Benzo[b]thiophen-7-yl-4-[3-(2,4-difluoro-phenoxy)-propyl]-piperazine.
LC/MS (m/z) 389 (MH+), Rt =5.76 (method A), purity 81.7%.
Sc¢j. 1-Benzo[b[thiophen-7-yl-4-[3-(4-bromo-2,6-difluoro-phenoxy)-propyl]-piperazine.

25 LC/MS (m/z) 469 (MH+), Rt = 6.20 (method A), purity 98.5%.
Sck. 8-{4-[3-(2-chloro-4-fluorophenoxy)-propyl]-piperazin-1-yl}-2,3-dihydro-
benzo[1,4]dioxine-5-carbonitrile.
LC/MS (m/z) 432 (MH+), Rt = 2.29 (method A), purity 75.0%.
Scl. 8-{4-[3-(2,6-Dichloro-phenoxy)-propyl]-piperazin-1-yl}-2,3-dihydro-

30  benzo[l,4]dioxine-5-carbonitrile.
LC/MS (m/z) 464 (MH+), Rt =2.41 (method A), purity 67%.
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benzo[ 1, 4] di oxi ne-5-carbonitrile, oxalate. Ethyl 2,3 dihydroxybenzoic acid
(103 g) and 1,2- 5 di bronoethane (250 nmL.) was dissolved in ethanol (1.0 L),
to this s{igd18deddl Xture was a sol ution of potassiumtert- QPeOxkRR0t316 9)
in ethanol (1.5 L) added dropw se over 8 hrs, the reaction was stirred for
16 hrs. 1,2 di bronoethane (100 nlL) nore3Was added, and al so pot assi um
tert-butogigeilg6 9) in ethanol (700 ni) added dropvm se and reaction was
again stlrreg for 16 hrs. Wien the reaction was conplete it was filtered
and evaporated foll owed 10 by standard washi ng procedure from et hyl acet at e.

The crude_di oxape 8 g) was obtained sufficiently pure for direct use in
t he subse%é?rﬁf & @')(c% 48‘6?? 53”Wﬁ@i’%ﬂ’h&?’ropﬁi@mﬂﬁ%dﬁ}-2\/§a@lh1’lfil’”§soI ved in an
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to 3, foII b shing 15 using st nda ro to give the free acid
( 86.5 g)°° % ok %@@%’g@&y ‘UE%PE%&&E@S ?quﬁh% ig f‘é’rﬁr@?‘i"’cﬂ%o(‘? %ohrsy thang
heat ed atreh@ddnifad SIRABE 16 Brs. | QHlb?oﬁBéthaxﬁﬂq 0d Hﬁﬂ ERehed 188, SYAROE at ed,

the remaines was co-evaporated 3 times wth toluene. The cru e c oride

was di ssopatessium tarobulensledhzb giddethadoldFod Hi) taddecbdmpmsa ahy craotiordwas adait i on

1.5 L) at th faor 30 20 th
fui T precttreciior Enblsy Wned e feafbattaarnes Tars THiReRt ittt Gl etns
filtered bpaendas a@ﬂnﬁfﬁi&eme rogt ém&la@&étatﬁ%e drd DA% LarkeNEOPEY Was obtained

am do-derivative (267 g) containing sonme noisture. This cofpound was
m xt ed wi $WHieERERDIEHP lméus(elln@la_qubmemt@aacémnai Cfaé:rop(mthyltlmnp@exame for 7

hrs, cool t Iomed
by st anda{r;] i dﬁ nglﬁtag%gl%\&}gl 3%&813#2%3? 8% ?10 ‘("M féq 13@ Witir e
oil. A paaddedfd@ﬁvmdnammamerdpermmﬁ, folRwed Dystigingtds 16hes Thy fdctich waet i C

acid (120 nL) and wa C, whereafter_ acetic acid solution (70 nli)

of broni n%V"‘PBrftfﬁih}e%@V%éfé@hﬂlﬁ%W gad pHeyaspdjustediio 3rfedloyed by meshiag heat ed
at 80,0C ﬁﬁlﬂ%éaﬁ-’daﬁlﬂﬁi) ocERal & 1@9%6(%41? ag/\[da(?gé %ﬁel ve the crude crystalline

6, 7-di br cyano enzodl 0Xane obt ai ned di brono derivative

was addedTpoadid (ﬂﬁﬁl Hevdsalissobveé éh thidnyl chlagidel( 2.0 Wyiand hedt@Datrbfluedendpetaturever 5
mn. Afte égﬂ n at oomterrpergéurethe reacti on was poured into
i cewat er {03 é}i*FEF‘?P edrand epaorajed. the Wmaﬂl}?é“fi‘iséﬁeﬁ?ﬁoéﬁté@l%’i‘%d@f was

filtered t%'ﬂﬁ:ngr"ﬂ?éjcrggesclﬁgﬁ?]e \;E@dl%i\%'d'}ﬁ%ér OXIagd%f(‘T‘T&ﬂgegymW reduced by

dissolving 1t together wt ot assi um I'n nmet hanol (600
m.). Pall admumundlydham@s;jlut(cﬁ%l 5270).4 0d§3 Farsh ea dicherohgeah eb onln Eemipexdtwie oma(s
S hakeglo u nl%%{ gaave e gl][{ prempl atfc))%-lg eoa(l)ré%g 7d%%1vat1ve The precipitated product was filtered
and washed (water and ethylacetate) to give the pure amido-derivative (267 g) containing
some moisture. This compound was mixted with thionylchloride (1.5 L) and heated at reflux
temperature for 7 hrs, cooled, evaporated and co-evaporated with toluene (3 times) followed
by standard washing to give the 5-cyano benzodioxane (202g) as clear pure oil. A part of
25 this cyano derivative (25.5 g) was dissolved in acetic acid (120 mL) and warmed to 60 °C,
whereafter acetic acid solution (70 mL) of bromine (61 mL) was added dropwise over 15
min. The mixture was heated at 80 oC for 2.5 hrs, cooled and filtered to give the crude
crystalline 6,7-dibromo-5-cyano benzodioxane (24.7 g). The obtained dibromo derivative
was added portionwise to cooled nitric acid (fuming, 100 mL) at 0 °C. over 5 min. After 10
30 min at room temperature the reaction was poured into icewater (800 mL) and stirred for 30
min. the precipitated product was filtered and dried (25.7g). The obtained nitro compound
was reduced by dissolving it together with potassium hydroxide (11.8 g) in methanol (600

mL). Palladium on charcoal (5%, 21.0 g) was added and the mixture was shaken under a



38 hydrogen pressure (3 bar) for 3 hrs. Wen all strating material was
consuned water was added and m xture was washed usi ng standard procedure
into ethy\\grAl@él Evaporation gave the pure 5-am no- 8- cyaoyRRNGPH 0xane
(12 g) which was dissolved in chlorobenzene (160 niL), and
bis-(chloroethyl)anine hydrochl oride (1283 g) was added. The reaction 5

was. cool o et Rt ekt S FER iRl dh® nph B PR el ' ©

directly aﬁ@d@hﬂﬁdxmme Whemahﬁd@mgutaaﬂﬁd(pﬁ&&dtﬁle)m@mﬂh rﬁﬁén and
potaSS|unnarbonate was added, a solution of tertbuti;é car bonat e
(46.8 g) B¥erthe P‘éq%?d%’rﬂar%ﬁ@ne P@@Z%()X%é%@d}é@da%msg@%d@ chissoanzenes d

| ution d washed
10 usi ng Seonagy ghERAL Rl i ARG IT2 3 ) s b0l SR ROl 1S ng
silica geinut‘clm:sms Mbtedmard@mamhyemmegfowéom theaeadmm;tm&aﬁbmb@)ldemd/ ative
2 of this was de otected hydr ochl ri de
<(510| dg)et he?}ﬁ?lfo ﬁ?zr?ﬁﬁfvaﬁggﬁﬁ"\/%l h%é g & Brogugtayas;digct Yﬂjﬁsﬁévi%l% g) as a
hydri chl ofet @Ry @idfifrane (566 hiTHRhd W(atéerS@O Vﬁ' ﬁ(lyt%siﬂﬁcaﬁﬁcgﬁte (3 £)was pdded, a

anmmoni umhydroxi de gave thé free base, was was thy acetate
usi ng 15 saluiietueldliperdusyiunaghonate(de.8 gin threhydrofurane (100 mL) was added dropw1se

i xtur o ob OER TR P RRl Bt ARE. RERFa e 1ot Fpham 0 ovvibed -

f ol I oyed @Qin@ﬁtdhddr@ﬁr&%dur@@lf&%téiﬁ&%rﬁ@é‘ ﬁu&t%eﬂ;? ﬂ)ﬁgedtlﬁhﬁg sTioalddl BaM@s
stirred for 15 mn.” 3-(2-chloro-4- fluorophenyl-1-yl’)-oxy]propyl brom de

(0.53 g) ehrematogeaphy io sieriyt erbolylnaghastoduivaiver(25 P0Awas dddedrend t he

cvapor ot el o iy ERL P L B ETREATH Bt Blgro i B o BB o

pr ocedur eamfﬁaqs 60 lak @diyatcoiide santl Tii@ﬁnéiitsc&ﬂhié@9‘dﬂo@h1@ﬁﬁéﬁlﬁltﬁ fol l owed by
addition of oxalic acid, filtration gave the title conmpound as pure

cr yst al | i HenyRqreymBydrpyids gayp the fise baws, whiphavas washiRwitB Gthylaceizie usmgi 8 (m

25 1 75“%?3&?%%?@@6‘6‘;3&% e, e 7, gso?d(t 1H)2H) 7, g03(5d((:lfjdll—|;1!-|) 7, 205?d,( ¢

2H) . VB ( [@Cyaddab,4- '()Mﬂd;bh.oxz&nalyl] lﬁﬁbnadme (@)44 gg&h%@ﬁmgd ?ga mﬁ&urb&xi 1|‘_|| 5. 80;
N, 8.15. Fo 50. Br ono- uor o
phenoxy) Wﬂwg}ssﬁwﬁﬁ%aﬁd N, vr%lmgtllzifanmﬂs (@ ng fotlowed by addition of

b 1, 444 4 2.08 (t,
2&?20% ooﬂ( Mﬁ}r@o&%@% é)”hlfm 1@%@@%%”%{0}% “tjﬁlg %@ %ll-ﬁd\l 4. 35 (dd(
4H) ; 6, 60fliatophddyi-1A1E8xy|prop$HroniidS®.53 g) dissolved in methyl isobutylketone (4 mL)

20  was added and the reaction mixture heated to reflux temperature for 1.5 hrs, cooled and

evaporated to dryness followed by washing from ethylacetate using standard procedure. The
collected pure oil was dissolved in acetone followed by addition of oxalic acid, filtration
gave the title compound as pure crystalline material (0.14 g). Mp 118-120 °C. "H NMR (500
MHz): 2.18 (m, 5H); 2.75-3,00 (m, 6H); 3.35 (m, 4H); 4.00 (t, 2H); 4.35 (dd, 4H); 6,50 (d,

25 1H); 6.63 (m, 1H); 6.72 (m, 2H); 7,08 (d, 1H); 7,30 (dd, 1H); 7,50 (d, 2H). MS (m/z): 496
(MH+). Anal. Caled. for Co3H,6FN305: C, 58.19; H, 5.80; N, 8.15. Found C, 58.26; H, 5.55;
N, 8.50.

6b. 8-{4—[3—(Z-Brom0—4—ﬂuoro—phenoxy)~pr0pyl_]—pzpérazin-1 -yI}-2,3-dihydro-

30 benzo[l,4]dioxine-5-carbonitrile, oxalate. Mp 152-154 °C. "H NMR: 2.08 (t, 2H); 3.00 (t,
2H); 3,05 (s, 4H); 3.25 (s, 4H); 4.09 (t, 2H); 4.35 (dd, 4H); 6,60 (d, 1H); 7.18 (m, 3H); 7,55
(d, 1H). MS (m/z): 476 (MH+), 397, 258, 149. Anal. Calcd. for Cp;H,3BrFN30s: C, 50.25;
H, 4.54; N, 7.33. Found C, 50.31; H, 4.64; N, 6.85.



(d, 1H. M5 (mz): 476 (M#), 397, 258, 149. Anal. Calcd. for

C22H23Br FN3G3: C, 50.25; H, 4.54; N, 7.33. Found C, 50.31; H, 4.64; N,
6.85. WO (b Ao&3 PCT/ DKOO/ 00741 39 6¢. 8-{4-[3-(2- Chl or eqansxeayy41pr opyl J
pi perazin-1 yl}-2, 3-dihydro-benzo[ 1, 4] dioxine-5- carbonitrile, oxalate. M
96-98 C. "HNWR 2.09 (m 2H); 29530§(|n 6H); 3.28 (m 5 4H); 4.12 (s,
2H); 4.38 (dd, 4H); 6,60 (d, 1H); 6.95(t,1H); 7.15-7.23 (m 2H); 7.30 (t,
1H); 7,43 (d, 1H). Ms (nlz): 414 (M#), 258, 149. Anal. Calcd. for
C22H24C1N303: C, 56.28; H, 5. 30 N 8.21. Found C, 56.22; H, 5.35; N,

8.21. 10 b 2

phenyl sulgg??_&'é_ %’O é?né)% n%ro rpgpeg%fqz yé‘h é]g 78%@?%]{)4(@?%"?@ 1.6
m noI) | nc@w&u&rueeomk)remp %cgm; éHS‘ﬂMRtQ@B @ {, 2HP3. $53J08 Tl BAY; -3 IMRXI de
(1.6 1.6 mno he mxture was stirred 15 for

5 ni n 5 at 4Hbd"n¥3t (én%H} é‘t?@r@d ﬂﬁ) étqoc(dolﬂbﬁ Wil e U5t 1. By (ne.AHX 73A (1, 850; L)

was added f 1- i t 5

in DMF (07%18( ’?—B %Se{}ﬂ/zgaﬂrégl(pﬁ?ﬂ;)z %rl-e@vvgglalv\gx]\)'68 0{@6%'% @}gﬁ’a Q’t%l’;%gg?for
16h. Aft e$.30pN] 8.00. Famda@)36.20eHpes3a; Ny &21.et hyl acetate (6 nL) was added.
The organi ¢ phase was washed with water (2 x 4 nlL), and dried over sodium
sul phate. After evaporation of the volatiles in vacuo, the 20 resulting oil
was di ssolved in a m xture of dioxane and 3M HO (4 niL, di oxane: 3M HC

8:1) and heated to 80 Cfor Ih. After cooling to roomtenperature, ethyl
acet at®e (Bxample vas added. The organic phase was washed with water (2 x 4
m.), and dried over sodium sul phate. After evaporation of the volatiles in
vacuo, the resulting oil was dissolved in 1,2- dichloroethane (1.80 nm.). An

al i quot o r 3 tion of
RN 1 vt s i b e e P L S R

fol | oned By a%mtmmﬁﬂhmphmmkylt%rmgyh6 IIIdBO]O 30 DivilE (D6 el ynowand addeAhtsemtmhadﬂ ng
the m xture e e, for 2 m xt ur e, of t hanagl / wat er 00 L
. met hanoP? et g "‘]3‘“968 ]a%'BLdl 6 dngo fﬁéﬁ\f[é%ﬁﬂ”‘ﬁbﬂﬁnel& § BRHE SV s

a pretgongytsi

et on T e o B e R S EREEN hleadp 2 e
product wsdalitich N Seframioehnl-dfmethvrgyritane r(59rmlg;a®165 nf#ob mﬂ)MFA((L’Eﬁ nleodhal of

?gl \7/6%,5 %%_ct‘éa%ktu&he ésh\eva%gc& Go “EIRRHY dw%rreg b ?i P6%d Eﬁm c;oo(ﬂn?,rr ;:oesrgm?ll |

temperature, ethyl acetate (6 mL) was added. The organic phase was washed with water (2 x
4 mL), and dried over sodium sulphate. After evaporation of the volatiles in vacuo, the

20 resulting oil was dissolved in a mixture of dioxane and 3M HCI (4 mL, dioxane:3M HCl
8:1) and heated to 80 °C for 1h. After cooling to room temperature, ethyl acetate (6 mL) was
added. The organic phase was washed with water (2 x 4 mL), and dried over sodium
sulphate. After evaporation of the volatiles in vacuo, the resulting oil was dissolved in 1,2-
dichloroethane (1.80 mL). An aliquot of the resulting solution (600 pL) was added to a

25 solution of 1-(2,3-Dihydro-benzo[1,4]dioxin)piperazine (22.4 pmol) in DMF (60 nL),
followed by sodium triacetoxyborohydride (30 mg, 0.14 mmol). After shaking the mixture
at room temperature for 2h, a mixture of methanol/water (600 pL , methanol:water 9:1) was
added, and the resulting solution was loaded on a pre-conditioned ion exchange column.
The column was washed with acetonitrile (2.5 mL) and methanol (2.5 mL), followed by

30  elution of the product with 4 N solution of ammonia in methanol (4.5 mL). After removal of
solvents in vacuo, the the title compound was obtained as a colorless oil (5.7 mg, 16.9 pmol,
75 %).
LC/MS (m/z) 338 (MH+), Rt = 2.07 (method B), purity 89.3 %.



LOMS (mz) 338 (M), Rt = 2.07 (nmethod B), purity 89.3 % WD 01/49683
PCT/ DKOO/ 00741 40 The foll owi ng conpounds where prepared anal ogously: | ab.
1- (2, 3 Dwaydr@sdzenzo[ 1, 4] dioxin-5 yl)-4-[2-(2, 6-dinmethylpcansenog)siet hyl)
pi perazine. 5 LM (mz) 369 (MH), R = 2,34 (nethod B), purity 88, 86%
lac. 1-(2, 3-Di hydro-benzo[1, 4]dioxin-§0yl)-4-[4-(2, 6- di et hyl

phenyl sul fanyl ) -butyl J- piperazine. LM (rn/z) 413 (MH#), R = 2,54

(et hod B), Furipy 99, 1% |l ad. 1-(2, 3-Di hydro-benzo[1l, 4]dioxin-5

yl)-4-] 2-%1'2? ollogiirgedppounde pereuirérensd Jnabiigoysly- 10 pi perazine. LC/ MBS (nf z)
385 (MH#), Rt = 2,35 (nethod B), purity 96, 14% Tae. 1-(2,

3-Di hydro-benzo[ 1, 4]dioxin-S yl)-4-[2-(2-trifluoronethyl phenoxy)-ethylJ-
pi per azi nEab.UC(MDﬁ'hﬂdié-bé%[LW&xin-ﬁtyl)?4¥2$i,6&%&%9230@)1@??%%;?])@1' Ehadinto 15

uor onet hyl

7af. 1-(2, 3-Di hydro-benzo[l, 4]dioxin-5 yl)izbéiééy tri
phenKI 53 ul LQNS)(W)WP](M&)PBF a2 hemethgdie, piiits)SSA886. MZ+) R :52, 33
t ho i ; 0 - ( - 1,0%1 N-
V- a2 Jas R PR R B a0 2 LS O DR UBD Ry e -

2, 32 (et piperdBjne. purity 75,61% 20 7ah. 1-[2-(2,3-Dichloro

henyl sul fanyl) - ethyl) - 4- (2, 3-di hydro-b 1, 4] di oxi n-5yl)- pi i ne.
LV (i b Aty (RS- Sep Y rethogP P b9 o7 559 Tal . 1. (2. (2

S ok tmgsn e e AL el A )
7aj . 16 ( 2piBefdizimedr o- benzo[ 1, 4] di oxi n-5 yl)-4-[3-(2, 4-di net hyl
(et hod ByC SRS 285 g8h P Bk 2 ettt oS P 1. 41 i oxi n-5
yl') - 4- [ 3- e YL i3I BEHAPRbENL / DIREDK:R S 1)BRYD-Y2- 5 i PSRV L FHeREE A2 -
piperazine.
LC/MS (nv/z) 409 (MH+), Rt =2,31 (method B), purity 80,22%
15 T7af. 1-(2,3-Dihydro-benzo[l1,4]dioxin-5-yl)-4-[2-(2-trifluoromethyl-phenylsulfanyl)-ethyl]-
piperazine.
LC/MS (mv/z) 425 (MH+), Rt = 2,33 (method B), purity 98,58%
‘ Tag. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[2-(2-ethyl-phenoxy)-ethyl]-piperazine.
LC/MS (m/z) 369 (MH+), Rt = 2,32 (method B), purity 75,61%
20 7ah. I-[2-(2,3-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine. '
LC/MS (m/z) 425 (MH+), Rt = 2,38 (method B), purity 97,58%
Tai. [-[2-(2-Allyl-6-chloro-phenoxy)-ethyl]-4-(2,3-dihydro-benzo[ 1,4] dioxin-5-yl)-
piperazine.
25 LC/MS (m/z) 415 (MH+), Rt = 2,44 (method B), purity 91,16%
7aj. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(2,4-dimethyl-phenylsulfanyl)-propyl]-
Diperazine.
LC/MS (m/z) 399 (MH+), Rt = 2,43 (method B), purity 95,09%
Tak. I-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(2-trifluoromethyl-phenylsulfanyl)-
30  propyl]-piperazine.
LC/MS (m/z) 439 (MH+), Rt = 2,4 (method B), purity 93,66%
7al. 1-[3-(2,3-Dichloro-phenyisulfanyl)-propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-

piperazine.



LOMS (mMz) 439 (MH#), Rt = 2,4 (nethod B), purity 93,66% 7al.
1-[3-(2,3-Dichloro phenylsulfanyl)propyIJ 4- (2, 3-di hydro-benzo[ 1, 4] di oxi n-5
yl)- pi pewaziineessWO 01/ 49683 PCT/ DKOO/ 00741 41 LC M5 (M e oofovtdt) ., Rt =
2,47 (nmethod B), purity 94,59%I|am 1- [3 (3, 4-Di chl or O phenyl sul fanyl)
propyl J- 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi n4b yl)- piperazine. LC/MS (mz) 439
(MH), Rt Rt RYr 4 .£Q0

1-[4-(3,4 Lg/l‘%ﬁf(ﬁ%pmﬁgg%g ffén?f%ﬁ%e?h;ﬁd%4%‘?%@dslgk{§/dr o- benzo[ 1, 4] di oxi n- 5-
yl)- pi pefami hé3-(3.ENBhlpra-phertBBIfmtpropR-4=(223-Bibygrochdnoe] 1B dioptur539- 72, 11%
Tao. 1-[4-%2-Ch| or o- 5- net hyl

phenoxy) -BEENF44- (2 3-di hydr o- benzo[ 1, 4] di oxi n-5 yl)- piperazine. 10 LC/ MB
(M z) A4177,CMS /2439 (RirRh bhod 690 | ap.

1-12-(2,4-Di chl)(oro enyl su ?HE gﬁhold%brb 2y§ﬁd3|&hydro benzo[ 1, 4Jdi oxi n-5
yl)- pﬁ pvelln[ef -(3146 er(nmzh)enﬂy ﬁ(nWrb)dWW (%HZZEWWMMMUZII&)ZWWFMV 93, 15%

\I
)
0

v 2 ydro-benzo[ 1, 4]dioxin-5 yl)-4-(3-mtolylsulfanyl propyl)
pi pera2| n‘iép 159U v (mz) 385 (MH), Rt = 2,05 (nmethod C), purity 75,1%
Tar . LC/MS (mv/z) 453 (MH+), Rt =2,62 ethodB) punt 72 11%

1- [4(24D|chlor henylsulfanyl) } dlhdobenzo[l 4}d|0X|n S
yl) - p| pe?%&l (2t wémeﬂ}ylmgzqmmty]%(w dilydrochesenEd@joxinpbilt y 73, 44%
7as. 3 hydro-benzo[ 1, 4]dioxin-S yl)-4-[2-(2-ethyl

phenyl sul‘?gny -ethyl) piperazine. 20 LCMs (mz) 385 (MH), Rt = 2,09
(et how CLC/NIS r(inl‘/z;b 496 (M}%)I, Bt = 227 @refidd &), Pty 82188%

phenyl sul fanylé 4-(2, 3-di hydro benzo 1 4] di oxi n- )pera2| ne.
LC/ MB (i 23P-4 f ﬂOTRtPhG”JZ’SlﬂfEmQ/M Bd?-E); rweigfe[s OPfa’Er -yl

1-[2-(3- %Mgggenyl sul fanyl)-ethyl J-4-(2, 3 d| hydr o- benzo[ 1, 4Jdi oxi n- 5yl ) -
25 pi per LOMS (mz) 391 (M), Rt = 1,99 (nethod C), purity 95, 76%
LC/MS (m/z) 425 (MH+), Rt = 2,17 (method C), purity 93,15%

Taq. 1-(2,3-Dihydro-benzof1,4]dioxin-5-yl)-4-(3-m-tolylsulfanyl-propyl)-piperazine.
15 LC/MS (m/z) 385 (MH+), Rt = 2,05 (method C), purity 75,1%
Tar. I-[4-(2,4-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
Dplperazine.
LC/MS (mv/z) 453 (MH+), Rt =2,37 (method C), purity 73,44%
7as. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[2-(2-ethyl-phenylsulfanyl)-ethyl]-piperazine.
20 LC/MS (nv/z) 385 (MH:+), Rt = 2,09 (method C), purity 96,15%
Tat. 1-[2-(2,5-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine.
LC/MS (m/z) 425 (MH+), Rt = 2,11(method C), purity 96,58%
Tau. [-[2-(3-Chloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yi)-
25  piperazine.
LC/MS (m/z) 391 (MH+), Rt = 1,99 (method C), purity 95,76%
Tav. I1-[2-(2-Chloro-phenylsulfanyl)-ethyl]-4-(2, 3-dihydro-benzo[1,4]dioxin-5-yl)-
Diperazine.
LC/MS (m/z) 391 (MH+), Rt = 1,92 (method C), purity 97,93%
30 Taw. I-(2,3-Dihydro-benzo[l ,4]di0xin~5—yl)-4—[2—(2—ﬂu0%o—phenylsulfanyl)—ethyl]—
Diperazine.

LC/MS (m/z) 375 (MH+), Rt = 1,82 (method C), purity 94,32%



7av. 1-[2-(2-Chl orophenylsul fanyl)-ethylJ-4-(2, 3-dihydro-benzo[1,

4] dioxin-5 yl)- piperazine. LM (nmz) 391 (MH), Rt = 1,92 (nethod O,
purity 97wddf4éksl aw. 1-(2, 3-Di hydro-benzo[1, 4]dioxin-5 pdryproolods€12
fluoro phenyl sul fanyl)-ethyl J- piperazine. LM (mz) 375 (MH#), R =1,82
(method C), purity 94, 32% WO 01/ 49683 P&F/ DKOO/ 00741 42 7ax. 1- (2,3

o DL eSO AP s DALY o,
o 3I(§ SPZDelcdzin@iro pheflyl sgl fanzl ) erazine. LCOM (nlz)
gggp{wﬁ&éﬁg )f*gbg?{ﬁfﬂog ﬂ%ﬁ%@@@ﬁﬁ%éa@w 1-[3-(3-Chl oro

phenyl sul mnyt (QUODYA}JOA nylg’algbnpﬁ?r&))gﬁQZQ [?szh A% 31 b5

1)
pi per azi ne. Ms (mz) 4 od C, purity 87)}22(V 10
7ba. li(zplpngmffydro benzo[ 1, 4]dioxin-5 yl)-4- [3 (2 fluoro phenylsul fanyl)

| J 1 thod C t
b6 b%0s 7oRCPIS BP0, &P’ DA BRI PO i ot sy 1) pi bor 8zt n- 1
| J- but 1983 athibro-pRenyksl 8 > thod C
Sty e R ﬁ{%’%)“%g%%ﬁ”i%dﬁ%%‘dﬁwf AabisppELhod O

yl)-4-(4- @P?’@FW?sulfanyl butyl) piperazine. LCM (nmz) 399 (MH#), R =

rz)héﬁyl(rsrﬁwa%g)(m@g F?Mﬂ% ggz % %ﬂ:zgf%y?ﬁyo& n-5 yl)- pi per azi ne.

20 LCldvs 7. Z)(2%le()M#ﬁean[] #] diox3n- 5(yll)344ﬁ@¢27ﬂ)40ropp9¥dnyl¥uﬁ7ny%‘%%bi3
1-[4-(2-Ch] oro, phenyl sul fanyl)-butylJ (2, 3-di hydr o- benzo di oxi n-5

yl)- pi pefBYi%GEE LOMS (mz) 419 (M), R = 2,14 (nmethod C), purity 75,5%

LC/MS (m/z) 389 (MH+), Rt = 1,91 (method C), purity 85,93%
7bb. 3-Chloro-4-{4-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-butoxy }-
benzonitrile.

15 LC/MS (m/z) 428 (MH+), Rt = 1,95 (method C), purity 76,61%
7be. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-(4-o-tolylsulfanyl-butyl)-piperazine.
LC/MS (m/z) 399 (MH+), Rt = 2,13 (method C), purity 72,93%
Tbd. 1-[4-(2,5-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
Diperazine.

20 LC/MS (m/z) 453 (MH+), Rt = 2,31 (method C), purity 77,14%
Tbe. 1-[4-(2-Chloro-phenylsulfanyl)-butyl]-4~(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine.
LC/MS (m/z) 419 (MH+), Rt = 2,14 (method C), purity 75,5%
7f. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[4-(2-fluoro-phenylsulfanyl)-butyl]-

25  piperazine.
LC/MS (m/z) 403 (MH+), Rt = 2,03 (method C), purity 74,97%
Tbg. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[2-(3,4-dimethoxy-phenylsulfanyl)-ethyl]-
piperazine.
LC/MS (m/z) 417 (MH+), Rt = 1,7 (method D), purity 89,79%

30 7bh. 3-{4-[4-(2,3-Dihydro-benzo[l,4]dioxin-5-yl)-piperazin-1-yl]-butoxy}-benzonitrile.
LC/MS (m/z) 394 (MH+), Rt = 1,85 (method D), purity 75,52%
7bi. I-[4-(2-Chloro-4-fluoro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-

Dpiperazine.



7bf. 1-(2, 3-Di hydro-benzo[1, 4]dioxin-5-yl)-4-[4-(2 fluoro
phenyl sul fanyl ) -butyl J- 25 pi perazine. LM (nfz) 403 (MH#), Rt = 2,03

(met hod Qo AWbEdsY 74, 97% 7bg. 1-(2, 3-Dihydro-benzo[1, 43i9xkddhon741
yl)-4-[2-(3, 4-dinethoxy phenylsul fanyl)-ethylJ- piperazine. LO M (m z)

417 (MH), R = 1,7 (method D), purity 88, 79% 30 7bh. 3-{4-[4-(2,3

D hydr o- X4 i }-benzonitrile. LCOMS
(r'2) 304 g i o2 YD, M LR Bgaihdarh, Sho B0 0™ 1L 4 (2 cnt or o- 4
fluor o phy I a3t Rikyto-baty 114 dicd- SRl {0m YRoral dh Sl PIo% BBy b

pi perazine, WD Q1/ 49683 PCT/ DKOO/ 00741 43 L/ MBS (miz) 437 (MH#), = 2,23
(et hod Dy CPBAFRS“8BE-05% 7bj . 1- (2, 3- Di hydr o- benzo[ 1, 4] di oxin-5

1)-4-[3- J LC/ MBS
() aoe s TR K B o) Db e, < bk, 1. (2
3- Di hyadr o7l!ieriz@[&Dlh)]ddwbmm[Bﬂdu)xmr—5Eﬂ)—‘€ 43- (55dhmenhhgxghqumany&@mﬁmpy4]9

propyl J- b;i)l erazine. L M5 (nmz) 431 (MH), Rt 9 (method D), purity
74, 89% 7 "T#(", 3 Di hydro-benzo[ 1, 4]d| oxin-5 yI) 4-[3-(3-brom

phenylsuIL@st)(mwz)qul(MHﬂl RE£37) MethdDL Gul¥sy 148}, 449 (MH), Rt = 2,13
(method D), purity 88,56% 7bm i- dro bénzo[ 1, 4Jdi oxi n-5
yl)-4-[4- %lzl éd, ﬁﬁﬁm@nlww!fﬂdwmmvw (P (Spbrperogienelsulfa@y Npromtly) 415
(MH), R_=1 94 (method C), purity 94,04 7bn.

1-(2, 3- D%ﬁ rzmﬁenzo[l 4] di oxin-5 yl)-4-[4-(2-isopropyl

phenylmulLaMsxmbz)mmNMH Rtﬁerlaszomodw MrifyeszI6o427 (MH), R = 2,39
(method Q, purity 1- (2, 3-Di hydro- benzo[l 4] di oxi n-5
yl) - 4- ( 2- Gmof 2, §t@lﬁﬂdf¢rb€@?¢{ylﬁdq@me‘r 3D (2-meh v -pherylulmy - Rt =

1,92 (rret%,g?l %ﬂe purity 93,93 7bp. 1-[4-(2 Allyl
phenoxy) 4- (2, 3-dhydro-benzo[ 1, 4Jdi oxi n-5 yl) piperazine.

LC/MS (m/z) 415 (MH+), Rt = 1,94 (method C), purity 94,04

Tbn. 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[4-(2-isopropyl-phenylsulfanyl)-butyl] -
15 piperazine.

LC/MS (mv/z) 427 (MH+), Rt = 2,39 (method C), purity 73,56

7bo. 1-(2,3-Dihydro-benzo[1,4[dioxin-5-yl)-4-(2-o-tolylsulfanyi-ethyl)-piperazine.

LC/MS (m/z) 371 (MH+), Rt = 1,92 (method C), purity 93,93

Tbp. 1-[4-(2-Allyl-phenoxy)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazine.
20  LC/MS (m/z) 409 (MH+), Rt = 2,26 (method C), purity 91,57

Pharmacological Testing

25 The affinity of the compounds of the invention to 5-HT 4 receptors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT; s receptors as described

in the following test:

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

30
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; receptors stably
expressed in transfected HeLa cells (HA7) (Fargin, A. et al, J. Biol. Chem., 1989, 264,



20 L/ M5 (mz) 409 (MH), R = 2,26 (nethod C), purity 91,57
Phar macol ogi cal Testing 25 The affinity of the conpounds of the invention

to 5- HTI Awigenapésar s was det erm ned by neasuring the inhi idimgoob74i ndi ng
of a radioactive ligand at 5-HT1A receptors as described in the follow ng

test: Inhibition of 3H5-CT Binding to ffinan 5- HT1A Receptors 30 By this

met hod t heyg 43R hdrRiznddiy, qutPcQ STﬁEf as%#/ewgé O&QT ong{ij) 5%5 Hl%dﬁ’g:'_w&taﬁg 'ﬁ{e%l{l d

3H 5- car boxam do tryptam ne uman rece
stably e&qzspnb@bby HmrmgmlsMaAt enhlj—.léll?ézamdzdaei FddATher(, RO 358, P0986Huﬁian51

Bi ol . Che 49683 PCT/ DK0O0O/.0074 44 14848 s det erm ned
i In vitro. ﬁ}TE hperegggtgvz(agggﬁgp?lﬁxﬂ@ag@gte Wt TRatad gR 1 3 mipytes *F’Fét Ih§0m

descri bedmiyy TH3bLFBGAYM 7 MiftheSiresthe Jfﬂf'ﬁfd'lﬁ?@m BiBic b ,
1098. Human 5- HTI A r?gle térs?ﬁe Tg: cel | hom)gS nat 8) vverew?ncu%g%l% for
1he lpgfréas

15 mi riut eky dchgingd ¢ pMsef metkagp tlolawapmnmnmdrbytﬂapldgﬂeammmr@fgh

et or gol | MRS R A R e B R 0P s e Pl PP Pe

Uni filterC&hBef |Tﬁeef@§11@rbb@alﬂ'@rgr@§reg@{téd iagmester. Filters were counted in a
Packard Top Counter. The results obtained are presented in table 1. The

conpounds of the invention have al so been tested for their affinity to

dopami ne f ol I on, of th b| ndi ng
of 31 v et bA EEE R AL BRI R Bl e et S elemipi o

i nhi bid i oc&toRritgse followhe tbitndi ng of [ 3H YM 09151-2 (0.06 nM to

menbr anes of hunman cl oned dopam ne D4.2 receptors expressed in CHOcells is
determined in vitro. Method nodified from NEN Life Science Products, Inc.,
technical data certificate PC2533-10/96. 20 The results are given in the
following Table 1 as |C50-val ues. WO 01/49683 PCT/ DKOO/ 00741 45 Conpound

| nhi bi t i cHibitioki dfithe biXekiwg of GHA YVI-08 151 -2ntollimhA dopeaminki®d, 1etepabrs3H YM No.
of of 3H YM

15 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
PC2533-10/96.

20 The results are given in the following Table 1 as ICsq-values.



3H 5-CT 09151-2 3H-5-CT 09151-2 Binding binding Binding binding 1C50 (nM
| CG50(nM 1C50 (nM 1C50 (nM or% or%or%or% inhibition inhibition

i nhi bi ti owg (ijwokysti on at 100 nMat 50 nMat 100 nM at 50 paibrRookd7411. 1 5ci
3.52.0 Ib 1.1 5.9 5¢cj 93%59. Ic 2.0,13 5¢ck 180 77% 1d 5.3 3.0 5cl1 83%
42% le 4.5 1.3 6a 120 6.9 2a 4.4 4.0 6B 230 10 2b 15. 12. 6¢ 68 13 2c
4.0 1.2 7aa 78%84% 2d 15. 1.7 lab 86%91% 2e 3.0 5.4 7ac 96% 96% 3a 76.
5.4 lad 21 91% 3b 97. 4.3 Tae 82% 75% 3c it. 35 7af 99%91% 3d 31. 11
7ag 79%88% 4a 2.8 1.3 7ah 1.6 87% 5aa 4.9 0.53 Tai 90% 82% 5ab 1.9 2.1

{am 1009} G8PORE | Eontigd T pR KoY R niA ] JRB I RE DISRPUPR L 46 s
3.4 13. [Tao M.% 89% 50 3.|8o0BI-YIVP] 919d.8% of of *H-YM-
*H-5-CT 09151-2 *H-5-CT 09151-2
Binding binding Binding binding
ICs0 mM) | ICsp(nM) ICs5s mM) | ICs0 (nM)
or % or % or % or %
inhibition | inhibition inhibition | inhibition
at 100 nM | at50 nM at 100 nM | at 50 nM
la 10. 1.1 Sci 3.5 2.0
1b 1.1 59 5c¢j 93% 59.
lc 2.0 13 5ck 180 T7%
1d 53 3.0 5cl 83% 42%
le 4.5 1.3 6a 120 6.9
2a 4.4 4.0 6b 230 10
2b 15. 12. 6¢c 68 13
2¢ 4.0 1.2 Taa 78% 84%
2d 15. 1.7 7ab 86% 91%
2e 3.0 5.4 Tac 96% 96%
3a 76. 5.4 Tad 21 91%
3b 917. 4.3 Tae 82% 75%
3c 11. 35 Taf 99% 91%
3d 31. 11 Tag 79% 88%
4a 2.8 1.3 7ah 1.6 87%
5aa 4.9 0.53 Tai 90% 82%
S5ab 1.9 2.1 Taj 99% 84%
5ac 2.4 1.4 7ak 93% 98%
Sad 15. 6.6 Tal 98% 97%
Sag 7.4 3.1 Tam 100% 99%
Sai 17. 2.9 Tan 100% 91%




5ap 6.2 6.3 7aq 101%82% Sat 2.2 3.4 Tar 3.8 99% Sau 6.4 7.6 7as 80% 93%
Say 5.1 1.4 Tat 88%92% Saw 1.7 1.9 Tau 84% 87% Sax 33% 23. 7av 90% 75%
Say 14% 1.0 d126884% 92% Saz 18% 9.9 lax 9.2 100% 5bc 53.pclyskdoay74d. 0 102%
5bd 52. 6.5 7az 100% 92% 5be 8.0 1.2 7ba 97% 84% Sbf 35. 3.1 7bb 101% 94%
5bh 1.7 76. 7bc 82% 96% 5bi 3.5 87. 7b8984% 102% 5bk 22. 11. 7be 102%

égc%msm%blsggsa'%g i 13%111%1135%005 ilsfaéﬂe.lgg?agwfgg;/b 9?&9%35; g:% Ig.h
7bk 91% B4%5a8by 2.5 4.8 7bl 95% 1026 Shwp 5. 0 1091%bm 95%78%% Bee 9.7 34.
7bn 93% 93% 5cd 8.8 2 3 7 0 4.8 16 7bp 029% 99% %¢f 4.9 1.4
5cg 1.7 [12. 2*Pabl é 1: 08 ndi g E%a wp 010687 PAPIHKOO| 00 FA% 47
Sat 22 3.4 Tar 3.8 99%
Sau 6.4 7.6 Tas 80% 93%
Sav 5.1 14 Tat 88% 2%
Saw 1.7 19 Tau 4% 87%
Sax 33% 23. Tav 90% 75%
Say 14% 12. Taw 74% 92%
S5az 18% 9.9 7ax 9.2 100%
Sbe 53. 19 Tay 2.0 102%
3bd 52. 65 Taz 100% 0%
Sbe 8.0 12 Tha 7% 84%
5bf 35. 3.1 7bb 101% 94%
5bh 17 76. The 82% 96%
5bi 35 87, 7bd 84% 102%
Sbk 22. 11. The 102% 102%
5bl 8. 36. Tbf 101% 91%
5bo 1.7 24 Tog 81% 4%
5bp 43 6.2 7bh 95% 84%
Sbq 12 24 7bi 96% 101%
5bt 86 63 7bj 106% 92%
5bx 32 19. Tk 91% 84%
Sby 25 73 bl 95% 102%
5bz 5.0 10. Tbm 95% 83%
Sce 9.7 34, 7bn 93% 93%
Scd 8.8 23 Tbo 51% 102%
Sce 4.8 16. Tbp 92% 99%
Scf 49 14 — I
Scg 1.7 12.

Table 1: Binding Data



The conpounds of the invention have al so been tested for their effect on
re-uptake of serotonin in the followng test: Inhibition of 3H 5-HT Uptake
I nto Rat Wigadiedsnapt osones 5 Using this nmethod, the abi lpdypdodtidgs to
inhibit the accunulation of 3H5-HT into_whole rat brain synaptosones is
determined in vitro. The assay was perf&?rred as described by Hyttel, J.,
Psychophar ; : g—ﬁll’Lé ni stic
activity OF@g%hng&g}d;t% ﬁ%eg%g&ﬁ%g@%%lgﬁ%eﬁﬁiégg§f ?ﬁﬂ%ﬁgg eenlﬁ)gés@?ﬁat ed in
vitro at edrolesth B-thérollopengisstor s stably expressed in transfected HelLa
cells (HA7). In this test, 5-HTIA antagonistic activity is estimted by
nmeasuring the ability of the conpounds to antagonize the 5-HT induced

i nhi bi ti omKbitfodr RA-5HT UMt MR BRam t@bhRS. The assay was
performed as a nodification of the nmethod described by Pauwels, P. J. et
al, Biochem Pharmacol. 1993, 45, 375. The conpounds of the invention have

al so been [ eir.affi-nity.to,dopam ne . recept dpn th

fol |l ow ng%@gﬁﬁg f%eceﬁlor#’l il&bel atbl1 1%?4 O&B““\g%éo B)ihﬂjdﬁotﬁa a%@nf%op%i _éér)' gﬁén{g’o‘mﬁﬁﬁan D3
recept or sraBprdil kapRismes ishietermitediit 12, ihedkstgswRipetban fdticB&ibed by

[ 3H] Spi perone (0.3 nM_ to nenbranes of human cl onéd dopam ne D3 recCeptors
expr essedHyfe vishprhgrgaedost HT8e60i18- vitro. 25 Method nodified fromR G
MacKenzie et al., Eur. J Pharm-Ml. Pharm Sec., 1994, 266, 79-85. As
seen om t he above, the conpounds of the invention show affinity for the

5- HT1 receptors and dopam.ne D4 receptors, Furthernor many of the
conpound sﬁ‘ﬂ)‘%ﬁ) Ie, %5’ ) }]g(gé ﬁ‘i‘tgg‘?ﬂ}glrﬁ %CBW%B’ggé%esoﬂfB‘? %W@“ggf’f e ﬂ‘%/"%‘%lon
ser ot oni NhissddRkaliBatb®P bk SloAGH/ S TSRl %E%ﬁ%xp%ﬁéﬂ% %n@gct&?ﬁ%?&or S.

Accordi ngly, the conpounds are considered usefu treatnment o

psychi at r ¢Qlsdhldh Mlantbis desit.caH Toi swagimistic astivinis iestireated by vicasiging. the ability

Phar maceut j.cal formul ation WO 01/ 3 _PCT. 000741 48 The

phar mac_eu?#t SICOWB?MSE? PaRgomfe %’ﬁé%ﬁ?&ﬁf?‘éﬁﬁ%ﬁ oot %}:Sgﬁg? uggd cAMP

convery i og@unmdtid@dIThe assay was performed as a modification of the method described by
Pauwels, P.J. et al, Biochem. Pharmacol. 1993, 45, 375.

The compounds of the invention have also been tested for their affinity to dopamine D
receptors in the following test.

20

Inhibition of the binding of [°’H]-Spiperone to human D; receptors

By this method the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to membranes
of human cloned dopamine D3 receptors expressed in CHO-cells is determined in vitro.

25 Method modified from R.G. MacKenzie et al., Eur. J. Pharm.-Mol. Pharm. Sec., 1994, 266,
79-85.

As seen from the above, the compounds of the invention show affinity for the 5-HT
receptors and for dopamine Dy receptors. Furthermore, many of the compounds of the

30  present invention possess valuable activity as serotonin re-uptake inhibitors and/or have
effect at dopamine D3 receptors. Accordingly, the compounds are considered useful for the

treatment of psychiatric and neurological disorders as mentioned previously.

Pharmaceutical formulation



in the art. For exanple: Tablets may be prepared by m xing the active
ingredient with ordinary adjuvants and/or diluents and subsequently

conpr essi Wo ¢1/u96g3 Xture in a 5 conventional tabletting magumskoosanpl es of
adj uvants or diluents conprise: corn starch, potato starch, talcum

magnesi um st earate, gel atine, |actose, Q&ms, and the |ike. Any other
adj uvants or additives usually used for such purposes such as col ouri ngs,
flavourings, preservatives etc. may be used provided that they are
conpat i bl €hephdhmabaitmel foneuiatignseditaingentioBahait beoprspdred by npeehiicms nethodse

prepared b i | vin h ctlve i redl nt and possi.ble 10 additives in a
part of t thggﬁ\sfﬁ ’%P ﬁ]a S beﬁ%@ﬁ’aé? lbygmgp%ﬁ}qagny\%{ngpem%iva ting the
sol ution omlaéygajﬁeaqltmmﬂu%ﬁ@aha g@@&dl&au%oﬁlp&ssﬁﬁ afellﬂi&uﬁ-@ﬁi' I1ing in
suitable anpules or vials. Any suitable additive conventionally used in

the ari negnvestiemditabletiinginaching Srpwpley Oﬁgbnvam,ts orplilusnts vampm% corn starch,

anti oxi da The har ma euti cal itions of | nventi on or
t hose whi @({}{tﬁ%rsgatrghﬁrgé? At 11111? &R s 8%@8? %Féﬂglgn%c@ﬁe S, M\ ﬁ ‘iﬁl

adm ni st eadjdvdiys @mdditiict alatlyneed Rr siddpueyRePLrRh a@talohdingd) ﬂh‘ﬂﬁmfn%é m Of

tabl ets, capsul es, ovvders s(é;u ps, etc., or parenterally in the form of

sol ut i onspﬁeé?wiltmeéé BYy brgsedurepided fhat they nrwmgbkemﬂsthemwmd@nts
Kk ti tabl e
et er o, SEGHE o Mectifs HaTHe pR Y SOSHRERN ELER s BREPRLATEEHS 1 ¢ e

art may baddites.in Q@Bﬂ@lﬂt@%l\)ﬁm fol €nj eiTROPpIB Sy stehHR Wade Adjusithedh€solution
adm nistered jn_unit dosage form containi ng sai d co ounds in an anount of

about 0. 0% ¢5reHVYIRG: Stfrrhlé%’élew af thg splufion grdkiilliag in syitablejampplesns vidh gof
about 0. 0g;,

conpound oflfab%e Fﬁgjgﬁt@?ﬂeﬁﬁgg@%gﬁ%ggééﬁ%%&Sé/%ghig%o g'9f %{n{a}?msagtl Xe

het er oar ypreskevatnes, antiokigantsgett.ne general Formula |: 5 R2 Rl R10 R11 R12
RI3 RB\ / WV N(CH2)n-A\ / 7 R4 (CH2)m X Z R16 R15
15 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, etc., or parenterally in the form of
solutions for injection. For preparing such compositions, methods well known in the art may
be used, and any pharmaceutically acceptable carriers, diluents, excipients, or other
20  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
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.

25



\Y~ (1) any of its enantioners or any m xture thereof, or an acid addition
salt thereof, wherein 10 Xis -0-, -S, or -CR4R5-; and Y is -CR6R7-,

- CR6R7- CRR#I /49693 - CR6=CR7-; or X and Y together forma grPRUPDKFFRFERS-, or
-CR4=CR5-CR6R7-; Zis -0-, or -S-; Wis N, C, or CH 15 nis 2, 3, 4, 5,

6, 7, 8 9 or 10; ms2or3: Ais 0 or Pwherein the dotted |ines mean an
optional bond; 20 Rl, R2 and R3 are each independently selected from

hydr ogen, m;lﬁgen nitro, cyano, trifluoronethyl, trifluoromethoxy,

Cl_6-al kyI C2_6-al kenyl, C2_6-al kynyl C3 8- cycl oal | cyl, C3_

o1 ol o i A 112

Cl_6- al koxycar bonyl ai ni no, 25 ani nocar bonyl ani no,

Cl_6-al kyl ami nocar bonyl ansl no ﬁmd di éCl 6- al kyl)am no c_grb onyl am no; R4,
R5, R6, R7, R8 and Ware\eacly i ndep! na@ntly sel ectRd frBm hydrogen,

hal ogen, trlfluoronethyl 6- aI alkenyl
C3_8-cycl oal kyl, C3. g< ¥ _3_80 % Oy,
Cl_6-al kyl thi o, am no, kyl a{? n)e) 1 6 al \ Am no, phenyl am no WO
01/ 49683 PCT/ DKOO/ 00741 r phe yFmCI 6 al kyl am 0 Wgerein the phenyl
group may be substitutedx_a am no, hydroxy, -SR'"cyam®® nitro, - COORLS,
-S2-R'" or Cl_6-al kyl subs\tYi tuted with a substituent sel ected from hal ogen,
Cl _6-al koxy, Cl.6-alkylthio, am no, Cl_6-al kyl am no, g;(01_6- al kyl ) am no,
acyl am no, hydroxy, -SH, cyano, nitro, 5 COOR18 or -SU2-RIB; R18 is

hydr ogen, Cl_6-al kyl, C2_6-al kenyl, C2.6-al kynyl, phenyl or

phenyl - C _6-al kyl V\/nerel n the hen gfrou ps may_ be substituted, am no,
Cl_6- al kyFam rﬂ? cHAntIpIRLs Opsany lpyqtgrgﬁgq{g) acid addltlon salt thereof, wherein

10 Xis -O-, -S-, or —CR4R5—, and
Y is -CR°R’-, -CR°R"-CR®*R’-, or -CR®*=CR’-; or
X and Y together form a group -CR*=CR>-, or -CR*=CR’-CR°R-;
Z 1s -O-, or -S-;
WisN, C, or CH;
15 nis2,3,4,5,6,7,8,9or 10;
mis 2 or 3:

AisQOorS

_6-al kynyl ,

wherein the dotted lines mean an optional bond;

20
R', R? and R? are each independently selected from hydrogen, halogen, nitro, cyano,
trifluoromethyl, trifluoromethoxy, C;¢-alkyl, C,.¢-alkenyl, Cy.¢-alkynyl, Csg-cycloalkyl, Cs.
g-cycloalkyl-Ci.¢-alkyl, Ci.¢-alkoxy, Ci--alkylthio, hydroxy, formyl, acyl, amino, C;_¢-
alkylamino, di(C;.¢-alkyl)amino, acylamino, C;_¢-alkoxycarbonylamino,

25  aminocarbonylamino, C1;6-alkylaminocarbonylamino and di(C;.¢-

alkyl)aminocarbonylamino;

R* R’ R®, R”, R® and R’ are each independently selected from hydrogen, halogen,
trifluoromethyl, Cyi¢-alkyl, Cy.¢-alkenyl, C,.¢-alkynyl, C;.g-cycloalkyl, Cs.g-cycloalkyl-Ci_¢-
30 alkyl, Ci¢-alkoxy, Ci.¢-alkylthio, amino, Cy.¢-alkylamino, di(Cy.¢-alkyl)amino, phenylamino



10 R19 is hydrogen, Cl1_6-al kyl, am no, Cl_6-al kyl am no,
di (C1_6-al kyl )ani no, phenyl or phenyl- Cl_6-al kyl wherein the phenyl groups

may be sufgiiilsgéssd; R10 and R 1 are each |ndependently selpaisdoofoom
hydrogen and Cl.6-al kyl; and 15 R12, R13, R14, R15 and R16 are each

i ndependently sel ected from hydrogen, h pogen nitro, cyano,

trifluoro a Q‘%ﬁ?{ %‘g% Sib al kynyl ,
C3_8- cyc%ﬁglak%ll %:3]&3 cyc(lr’rggl bhe%ﬂlgél%a%t 1.6-a tﬁﬁe@ £Céﬁla§%ﬂ§’l kyl t hi o,
a _6- al kyhslbxhoeRH| annhymnoxﬁ0®ﬁ ¥$0,- Rﬂ:gydr ani no, acyl ani no,

Cl_6-al ko

ClL_6-al ky?ﬁgﬁﬁa‘ﬁ%ﬁ%}%ﬁ@wﬁ%a‘?ﬁt%SM%%%@?M%HFW&%FM@#% ﬁbs-allféﬂtNRQORzl

wher ei n ZanB%Oc d]k%mh@dﬁ derdamih6 Rl A
C3_8-cycl oal i 1nyI &%? 0 e%nd’ Rgl toge heoggwth%’he ni trogen to

whi ch % he(}oé}l% Qlttsélzh% forma 5- or 6-nmeinbered carbocyclic ring
optionally containing one further heteroatonm provided that when X-Y-Z
t oget her vvith t he phenyl ring forns a benzofuran or a 25 benzodi oxan ring;

and A is R:® it Redrogén, |C§%5aﬂkﬂr@2 ik, cﬁlakwﬁlﬂpheﬁ}l%r%nénﬁm ilﬁk}ﬂ%herem

hydrogen. 2. A conpound Claim1, characterised in is -0-; and Y
i s - CReR7herBrRIy!Sreuy maafcbezswbstlm@d angino AC coalsplamdnaér c@(%mmllgl)mo,amden sed
inthat X is -CR4R5-; and Y is -CR6R7; and WD 01/49683 PCT/ DKOO/ 00741 51
Zis -0-. 4. A corrpound of Claiml, characterised in that X and Y t oget her

form & grRU’ps hGRb2ERE:);-allad, arbind] 61 5—ﬁkylaﬁnno°~d£(@|ff‘[§1@1k@!33ﬁhinoapuerngl ot -ai s
1- 4, charact din that Wis N 6. Acorrpoundof any of the daim1l
- 5, chargb@'@iygﬁgeqewaﬁﬁ e‘ﬁigrwsgﬁdh'@m&?t’éue%ydrogen 7. A conpound of
any of the Clainms 1- 6, characterised in that Ais O.

10 and R" are each independently selected from hydrogen and C;s-alkyl; and

15 RZR%, R" R" and R areeach independently selected from hydrogen, halogen, nitro,
cyano, trifluoromethyl, trifluoromethoxy, C;.s-alkyl, Co¢-alkenyl, C,.¢-alkynyl, C_g-
cycloalkyl, Cs.g-cycloalkyl-Ci.6-alkyl, C;¢-alkoxy, Ci¢-alkylthio, C;.¢-alkylsulphonyl,
hydroxy, formyl, acyl, amino, acylamino, C;.¢-alkoxycarbonylamino, aminocarbonylamino,
Ci.¢-alkylaminocarbonylamino, di(C.¢-alkyl)aminocarbonylamino and NR**R*! wherein

20 R¥ and R* independently represent hydrogen, C,.¢-alkyl, Css-cycloalkyl, or phenyl; or R*
and R*! together with the nitro gen to which they are attached form a 5- or 6-membered

carbocyclic ring optionally containing one further heteroatom;

provided that when X-Y-Z together with the phenyl ring forms a benzofuran or a
25  benzodioxan ring; and A is O, then at least one of Rlz, R13, R14, R" and R is not hydrogen.

2. A compound of Claim 1, characterised in that
Xis ~O-; and
Y is -CR°R’-CR®R’-; and
30 Zis -O-.
3. A compound of Claim 1, characterised in that

X is -CR*R-; and
Y is -CR®R’; and



15 8. A conpound of any of the Clains 1 - 7, characterised in that Ais S.
9. A conpound of any of the Clainms 1- 8, characterised in that nis 2, 3 or
4; 20 10.wd aogpaund of any of the Cains 1-9, characteri sed/pooidoasi R12,
R13, Rio, R15 and R16 are |ndependentl¥ selected fromthe group consisting
of hydrogen, hal ogen, Cl.6-alkyl, Ikenyl Cl_6-al koxy, cyano,

Cl_6-al kyl sul phqowh., acyl, nitro, tri fI uor onet hyI and trifluoronethxoy.
25 11. A conpound of any of the dains 1- 10, characterised in that at |east
one of R12, R13, Rl14, R15 and R16 is hal ogen. 12. A conpound of Caim 11,

characterjsed i,n that ast. o 3, R14, R15 and RI16 is

hal ogen, h nd the 8}398? Et: %gﬂqr@c&meilﬂgﬁ ed fromthe group consisting
of 30 hydrogenX Enadvgsgbthéﬁfm%algmwm@lcﬁﬁ ahly! , C2_6-al kenyl ,

Cl_6-al kyl sul fonyl, acyl, nitro, cyano and trlfluoronethyl . WD 01/ 49683

PCT/DKDO/OO7412152§13 The conpound according to claim1l mhlch is 1-[3
-(2-Chl oro- phenoxy) propyl]-4-(2, 3-di hydro-benzo [

b]

( 2- chl or 8- 4- f Avempopheé nf o fitheClaimp d o fy tharpeiorised imthat A 16S.

- Benzo[ b] t hi ophen-7-yl -4-[4-(2-chl oro-4-fl uoro-phenoxy) -butyl]-pi perazi ne;
[ 2- (3, 4-Di chl oro-phenyl sul fanyl ) -ethyl ] -4-(2, 3-di hydr o- benzo|

, 4] di oxi 91- 5- yW)compound of any of the Claims 1 - 8, characterised in that n is 2, 3 or 4;

1, 4] di oxi n-5-yl) - pi per azi ne;

1-[3-(2, 6- D chl or o- phenoxy) - propyl] 4- (2, 3-di hydr o- benzo|

1, 4] di oxi p-5-yl ) - pi perazine; % 3- Di hydr o-benzo_|

1, 4] di oxi 3 5- yAcompoyng of anyiofithe Eiaigs & - 6héhﬂf%9§er§¢%pyﬂhptw ipd-azine; 5
1- (2, 3- Di hydro- benzo[

1, 4] di oxi n-5-yl )-4-[3-(4-fluoro-2-nmet hoxy-phenoxy) - propyl]- piperazine;
1- (2,B}Exhydro benzo [

1,4]dIOXI yl)-4-13-(4-fl uo nmet hyl - phenoxy) - praop i perazi ne;
1-[ 3- | or o9 8}?8%9§ %p pfgiI the @19(112 13- 3¢ ﬁywb%ﬂ%t a R R
l,4]dIOXIHy % -pi perazine; 10 1-(2,3 -D hydro-benzo [ 1,4] dioxin-5
-yl)-4-[3-(4-Trifluoromnethyl - phenoxy) - propyl | - pi perazi ne;

1- (2, 3-Di hydro benzo [

% 34][ 4| (())2(I Bg%gﬂé Zf &lyu(%r the E?al n0>iy)6 Ehzg}z)l&el‘lsg& b that 1'& 18 O 2

1, 4] dipxi n- 5 yI) pi perazin-1-yl]-propoxy}-benzonitrile; 1-B enzo

[ b] t hi ophen-7-yl-4-[3

1

1-

1

20 10. A compound of any of the Claims 1-9, characterised in that R'2, R*>, R* R and
R are independently selected from the group consisting of hydrogen, halogen, Cy.¢-alkyl,
Cy-s-alkenyl, Ci_¢-alkoxy, cyano, Cy-s-alkylsulphonyl, acyl, nitro, trifluoromethyl, and

trifluoromethxoy.

25 11. A compound of any of the Claims 1 - 10, characterised in that at least one of R12,
R, RM R and R!® is halogen.

12. A compound of Claim 11, characterised in that at least one of R'%, R"3, R!* R and
R is halogen, and the other substituents are selected from the group consisting of

30  hydrogen, halogen, C;_¢-alkoxy, C;.¢-alkyl, Cs.s-alkenyl, C;¢-alkylsulfonyl, acyl, nitro,
cyano and trifluoromethyl;



i perazine; 1-(2,3-D hydro-benzo

1, 4]di oxin-5-yl)-4-[2-(4-fluoro-phenyl sul fanyl)-ethyl]-pip erazine;

( Br owiey d1740édsuor onet hyl - phenyl sul fanyl) - et hyl | - 4- (2, 3-pdithyomoanzo |
di oxi n-5-yl)- 20 piperazine;

(2, 6- Di chi or o- phenyl sul f anyl ) - et hyP%- 4- (2, 3- di hydr o- benzo]

di oxi 13.5- yirhe céth ch@@rdm% t6 €1an B ER g benzo|
di oxi n-5-yl)-4-(3-phenyl sul'fanyl - propyl ) - pi per azi ne;
di

(2- Bt TBWMMQ@IQHWWWM]’MUMHYMG -b@78f Yi ldykio S hdpgipprazine;
er az
(2, 6 IT P ST RRE TR AR y-ary iy droensald g ariB- bR oxi n- 5

pi PEAAZLMiBYdro-benzo[1,4]dioxin-5-y1)-4-[3- 2,4,6-triflyoro- = -
(2- Che-lr(oro yfl uor o- [ ﬁe]ny | sul ?I) 15 ( propyl %-%p?enoé(ygipﬂop 1] plgeerﬁ?ge

] di Dxi h.(%3;,[|)l})ydli9|—1¥f@]z vldioxmes-yl) [3 (4 -fluoro- 2-methoxy—phenoxy)-propyl]

1- Benzo[bﬂ)lbgllagﬁgen 7-y1-4-[3-(2-chl oro-4-fl uoro-phenyl sul fanyl)-propyl]-pip

erazi ne;

1- Beni o[B b] (2B dpihedrobepko ;4] dokid- Sylidats-@r Rudpbonybiil-plamvky)-Ropply! 1 - pi per azi

ne; enzo .

[ b] t hi oph®RETAZAALS 4-[ 4- (2, 6- di chl or o- phenyl sul f anyl ) - but yl ] - pi per azi ne; WO

01/49683 /

17T 4 (3 o oI b e Tbropyld (3. 3-dihdresbenzof . 4ldfoxing S ypiperarigg, o

1, 4] dioxi h-(53W’ﬂlydm"hmm[ﬂL4jéIDXﬂl‘B@Dﬂ@[%@}m“lﬁmﬁ&mhﬂ'l’hbﬁ@fw{ﬂ@ﬁﬂ]

-chloro 2-net hoxy- phenyl sul fanyl ) -butyl] -piperazine;

1- Benzo[ bPPRiGBfen- 7- yl - 4- [ 3- (2- chl or o- 4- f | uor o- phenyl sul fanyl ) - propy! ] - pi p

erazi ne; ; . - -

115 (2, 6 TPBram el ddioxin S a5 f ﬁ%szPS?‘)éiya PRpdIRipaREap:

1, 4] dl oxi 2{3-[¢42 3-pihydroazémzef1, AHJdBemzi}yl) -piperazin- -yl]-propoxy}-benzomtnle

[ b] t hi oph bro uor o prop |pera2|ne

4:0) f; 3@[ 4- E{%%Z@HWLE@%%WQ é‘d['31<5&fgﬁqf%>%. 1050+ yh?nygﬁ'@éﬁ@ pﬁ°p>>{1 ip IPZIBFOpoxy}

- io - - - - .

3,5-Di-tent egﬁ?[@ %b h ?1 %[Q?,(chlh%]or%ﬁoﬂ%g%ggerioz{ B}ltg}glpr%p%ra?fl? pi perazin-1-y
I

1-

[

pI pe
[1,4
1-[ 2-
1, 4]
1-[2
1, 4]
1, 4]
1-[3
1, 4]
1-[ 4-
-yl) -
1[3
1, 4

5-
] - pr opoxi2- (bé@gkﬂprq—ph@ylsulfanyl) ethyl] 4-(2,3- dlhydro-benzo[l ,4]dioxin-5-yl)-
[3-(2,6-.00chl aro-4-inet hanesul f onyl - phenoxy) - propyl ] - 4- (2, 3-di hydr o- benzo
1, 4] dl%l%e 205, yl ) - pi perazi ne;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[2-(4-fluoro-phenylsulfanyl)-ethyl]-piperazine;

1-[2-(Bromo-trifluoromethyl-phenylsulfanyl)-ethyl]-4~(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-

20  piperazine;
1-[2~(2,6-Dichloro-phenylsulfanyl)-ethyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-(3-phenylsulfanyl-propyl)-piperazine;
1-[3-(2-Bromo-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-

25  piperazine;
1-[4-(2,6-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-y1)-
piperazine;
1-[3-(2-Chloro-4-fluoro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-
piperazine;

30  1-Benzo[b]thiophen-7-yl-4-[3-(2-chloro-4-fluoro-phenylsulfanyl)-propyl]-piperazine;
1-Benzo[b]thiophen-7-yl1-4-[3-(2,6-dichloro-phenylsulfanyl)-propyl]-piperazine;
1-Benzo|[b]thiophen-7-yl-4-[4-(2,6-dichloro-phenylsulfanyl)-butyl]-piperazine;



1- Benzo [b]thi ophen-7-yl-4- [3 -(2,

6- di chl or o- 4- net hanesul f onyl - phenoxy) - propyl] - 15 pi perazi ne;

1- [ 3- ( Br owy d1ydoédsuor omet hyl - phenyl sul f anyl ) - propyl | - 4- (2, Pcdidwernrfenzol
1, 4] di oxi n-5- yl)-pi perazi ne;

1- Benzo[ b] t hi ophen-7-yl - 4-[ 3- (br ono- trlﬁﬁuoronethyl phenyl sul f anyl ) - pr opyl ]
- pi per azi ng4-(3-LhR{B20mkthbk - -

[ 4-(2- chlgﬁo(G met hyl - phen?#%ﬂlfanylybgﬁPd 4(%%f%%?ggPﬁgD[%gw¥?Eé€£g)
[b]thlophbmevaymr - [4-(2-chl oro-4-fluoro-phenyl sul fanyl)-butyl]

- pi per azi : .

5 (2, 6 BoRRt BT BioRbe T4 r @il Zomegry Phepduiany pu i wieszgng:
di oxi p-Ben¥d[pithidphet-azil-Ae3-(2- oﬁw}aaLmarBJpa&mmﬂanyb phofyl]-piperazine;

, 4]
2, 6-di chl oro-4-f[ uoro- phenoxy) - propy erazi ne;

4- (2- dn[%{%ﬁéllhmm@rﬂ fhivsnrpherioky PiW)’Hiﬂu&ylp flihgdyopheazaf kil diosinb®nbe |
] di oxi E - 25 piperazine; 1-

(2, 6- Eﬁ? ﬁoro phenyl sul f anyl ) - propyl ] - 4- (2, 3-di hydro-benzo |

]

di oxi h—%nycblja}thmpha{-a@llﬂﬁﬁ (2,6-dibromo-4-fluoro-phenoxy)-propyl Z{nperazme
5-Chl or 2-di 3-.di hydr o- benzof uran-7-y 5)

oheny FOaTHA e cquzsi1p@fl@z;m@~y1>auperazm- Jiprdpory}-3.3-diodo-

5- Chl op g 3nidadi et hyl - 2, 3- di hydr o- benzof uran-7-yl ) - 4-[4- (2- chl or o- 6- et h
| - phenyl sul ?any1 ) - but yl ] pi per azi ne;

1- (5- Chl o3 6-I2L -2riehutplt Ay B 2, (23,3di1h§(ﬁ®beﬁm@2¢}dm>amr57ylyp1}aefhz{n3}@ﬂ Iﬁelﬁby@i}ll or o- ph
enyl sul fag §p180pyl ] - pi perazi ne; WO 01/ 49683 PCT/ DKOO/ 00741

1- ( 5- Chl o' ¢¥8M81§i et hyl - 2, 3- di hydr o- benzof uran- 7-yl ) - 4[3(2,6 dlchloro ph
enyl sul fa : R

1- (5- Chl 0%%2 gn%lgﬂnlé%dhﬁh&ﬁé&ggﬁ@ r Bh%n‘”‘? ?roPylrl 2 ibydrosbengollfidioxin, ¢ o
ro- phenyﬁS’@I—lﬁaWZi)le;propyl ] - pi per azi ne;

-Benzo[ b j O = f- I- - [, 4- (,2-.chl.oro- 4- fI oro en -butyl] - piperazine;
1-(5 - E:h} &-E&ng k@ﬂh*ogﬁ?rhﬂﬁ%-[ggz g]dﬁlhﬁ}}lalfo s4-ne mlestﬁgnyﬁélygnox%-groLyl]—p P
enzof W anpipesabines- [ 4- (2- chl oro-4-f| uoro phenoxy) - butyl]-pi perazine;
1-[4-(2- Brom) 4-F1 uor o- phenoxy) - butyl ] -4-(2, 3-di hydr o- benzo[

1, 4] di oxi F&EGrompirfarozemetbyl-phenglsnifanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-
[ b] t hi Oph?l'i'—p?pe\ﬂzme [ 4- (2- brono- 4-fl uor o- phenoxy) - but yl ] - pi per azi ne;

chl oro-6-neth

[
4
(
[
4
, 4
- (
| -
(

1-
1
3-
1-
1,
[ 3-
1
1
y
1-
y

1-Benzo[b]thiophen-7-yl-4-[3-(bromo-trifluoromethyl-phenylsul fanyl)-propyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[4-(2-chloro-6-methyl-phenylsulfanyl)-butyl]-piperazine;

20 1-Benzo[b]thiophen-7-yl-4-[4-(2-chloro-4-fluoro-phenylsulfanyl)-butyl]-piperazine;
1-[3-(2,6-Dichloro-4-fluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine;
1-Benzo[b]thiophen-7-yl-4-[ 3-(2,6-dichloro-4-fluoro-phenoxy)-propyl]-piperazine;
1-[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-

25  piperazine;
1-[3-(2,6-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-y1)-
piperazine;
1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(2-chloro-6-methyl-
phenylsulfanyl)-buty!]-piperazine;

30 1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(2-chloro-6-methyl-
phenylsulfanyl)-butyl]-piperazine;
1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-phenylsul fanyl)-
propyl]-piperazine;



10

1-[4- (2- Brono- 4-fl uoro-phenoxy)-butyl]-4-(5-chloro-2, 2-di net hyl -2, 3-di hydro
-benzofurwmy01h95§3) pi perazi ne; 1-(5-Chloro-2,2-dinethyl - ZP%T@membenzofu
an-7-yl)-4-[3-(2, 6-di chl oro-4- net hanesul fonyl phenoxy) propyl] pi per azi ne;
1- (5-Chl oro- 3, 3-di net hyl - 2, 3-di hydr o- beAZof ur an- 7- yl)-4-13-(2,6-dichloro-4

15 neth | : .
R R T R S
oxy- phenytopullfrapsrhdindgut yl | - pi per a2| ne _

L (5 Cnl of ge B el a2 2o Qi oo bencol yians 15 il Fd 2, o ohl oro-4-
1- (5-Chl dr o- benzofuran 7-yl)-4-[3-(2, 6-dichl oro-4-
fl l(JOI‘ 0- Oﬁ%ﬁ;ﬁiﬁmﬁwgﬂqugggig?‘ne 1-(4- {4-[4-(2, 3-Di hydro-benzo|

1, 4] d|i)X| h—%ﬂw thq PIx Yflr4i[4y(ﬂ}0hllm91§xﬂl}0ro® suaky) ub’ﬂ]eplpgh@nyl) pr opan- I
;Logf di ;)XI sélih%?r?@%éirg?t ll;%g%ﬁi‘tgyd?q?%noéﬁrar%%hﬂj 11 [4- (ﬁ h13oro—4 u%{roqugn%(g)

-(2- Brormbﬁltyg drh19¢;0- phenoxy) propyl] 4- (2, 3-di hydro-benzo |

14]d|0X|n erazin
1-[4-(2,6 L emozf{) ﬂuwarnbﬁwéﬁ&kw} -#(2.§ tdihyirg-bemzofil Ajddexdnised - piperazine;

1, 4] di

L8] ox R i RE91 A b A g A BB ppgrgiar i e 1. (-
{ 3- [ 44q 2, B{Di(Blomobefiash-phedd:di) Gxity -5 ¥chiopd- Qeﬁcﬁﬂieﬂ?rl-Z}@ -{lihpdrofxydfuran-
-3, 5-di fI or.o-. phenyl) - propan-1-one; WO 01/49683 PCT/DKOO/ 00741 55 1-

{ 4- [ 4- ( 4- BENZIPHRERFOphen- 7- yI - pi per azi n- | - yI) but oxy] - 3, 5-di f | uor o- phenyl }
- Propan-| 1_(9/8or0-2 2-dimethyl-2,3-dih

1- Benzo[ b] t( |op?1r8n 7d11116t1y1[23 (dé ylgl:rro benzgﬁg d| i 1)4r[3( ﬁgrll%h%loélpr opyl ] - pi peraz
ine;, 1- Bmleﬁlanesulfonyl-phenoxy)—propyl]-p1perazme

benzo | BLhHRE- ARt S o r s e ITRIBYT - pi per azi ne:

-1yl %4& gpg%gi]éﬁ%%g%dl%%oro gje%m fﬂ)'e%gfngﬁ' n_ |
1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-[4-(3-chloro-2-methoxy-
phenylsulfanyl)-butyl]-piperazine;
1-(5-Chloro-2,2-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-4-fluoro-
phenoxy)-propyl]-piperazine;

20 1-(5-Chloro-3,3-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-[3-(2,6-dichloro-4-fluoro-
phenoxy)-propyl]-piperazine;
1-(4-{4-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-y1]-butoxy}-3,5-difluoro-
phenyl)-propan-1-one;
1-[2~(2-Bromo-4,6-difluoro-phenoxy)-ethyl]-4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl1)-

25  piperazine;
1-[3-(2-Bromo-4,6-difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;
1-[4-(2,6-Dichloro-4-fluoro-phenoxy)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;

30 1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(2,4,6-tribromo-phenoxy)-propyl]-piperazine;
1-(4-{3-[4~(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propoxy}-3,5-difluoro-
phenyl)-propan-1-one;



one; 3,5-D bromp-4- {3-[4-(2, 3-di hydro-benzo[

1, 4] di oxi n-5-yl)-pi perazi n-1-yl ] -propoxy} - benzonitrile; 10

1-[4- (2, 6wig Qar40683- 4- f | uor o- phenoxy) - but yl ] - 4- (2, 3- di hydr o-peangfo/o0741

1, 4] di oxi n-5-yl ) - pi perazine;

1-[ 4- (4-Brono- 2, 6-di fl uor o- phenoxy) - but??] 4- (2, 3-di hydr o- benzo[

1, 4] di oXi p-{F-[yl(t-Bediz th ﬁ@n- 1-pi -1-y1)-

1- Benzo[ b] t{hl[op(hen @[%F ?dp 2, pglrabz%l r%) lzut?l)I(YJrSOS Slhﬂeur?(gg(%engr o%rolpfnpl per az
i ne; 15 one;

4-13-(4- Ber %Ze%&]bjtﬂio%ﬁgrﬁe:yzlyﬁ:(Ei-lJDo : aél' é! dflﬂu%rc)-plg)e:rngg%xﬁlll)p}%] —plp%lrabzgn%m benzoni t

rile;
1- BenZO[bli‘HHn%I'@ﬁﬁroﬁhMi 74414 4((&@&@1&1&&4%@1&151&&6@57%% Werd2ittey! ] - pi per azi

ne; 1-[3-(2-Chl oro- henyl sqlfanyl -propyl]1-4-(2, 3-d hydro benzo[
1, 4] didxi b [fﬂtbioﬁ FhZYd: (312 Befrigiromo-phenoxy)-propyl]-piperazine;

b] t hi opheny7
g- ][ :EB I((23p4?34 [Fy %F-geﬂ% t?uo %l!e %@ﬁ%%%g-@a@%hgx r30€)ei f]zugF Bﬁa nyf}'-&%pan—l-
1,4]d I [
1- [g kZXIEEEBy ). plpera2|ne enoxy) proEX (2,3 - d|h¥dro benzo [
1, 4] di oxi Jprc)mo% %’e#laé glhydro-benzo[l 4]dioxin- 5-yl)-p1peraz1n -yl]-propoxy}-

1- Benzo[bﬂ,é&bﬁm%n 7-yl -4-[2-(2-brono-4, 6-di fl uoro-phenoxy) - et hyl ] - pi perazi
ne; 1-Benzo

[ b] t hiph&hd-12,9iDibrdn3e-¢ Xlubraiphéneay pbythEAeiy3-dihy dybdnzel 1 pHdiezinas y1)-

1-

Benzo[ b] t hi ophen-7-yl -4-[ 3- (4- bronp- 2, 6-di fl uor o- phenoxy) - propyl ] - pi peraz
25 1perazine;

i ne;
8-{4-[3- f I h =2 hhydro- b
& Lo 13 (RyEhd anomd-Ad uar@RABRGI X RORYL b PRSERA e ) dioRins FH1Y
{4-13-(2, ElPElazmleoro phenoxy) propyl ] - p| pera2| n- | -yl} -2,3-di hydro-benzo |

S O B R T bR 2y S sy i PRSP EYHEOPY Y PIDTSZIng: o hyclr 0- 30

benzofsl, 4}43-9xBeaz§» RRIoBR&-Y ra2in-1-yl)-propoxy]-3,5- dlbromo-benzomtrﬂe
{4-]3-(2- Birnoirgo 4- f(lﬁu}gr o-pphen-g(b%epro I}])]/f%ll %eryz]im n-1-yl }-2, 3-di hydro- benzo

[ 1, 4] didBenrolbBhiophen-b-ybdiltr Amomv@, gasshemwm fpmmese 8-

L3 2 s IR OSSP b i oo 4 o

1, 4] di oxi n%nzd)[bjtﬂm(oﬁcxpmmw[sL(Qfoamrb-pﬁérm&u)lfaﬁym@fw]tplperazme
1-[3+(2,4-Difluoro-phenoxy)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazine;

20 1-[3-(4-Bromo-2,6-difluoro-phenoxy)-propyl}-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazine;
1-Benzo[b]thiophen-7-yl-4-[2-(2-bromo-4,6-difluoro-phenoxy)-ethyl]-piperazine;
1-Benzo| blthiophen-7-yl-4-[3-(2,4-difluoro-phenoxy)-propyl]-piperazine;
1-Benzo[b]thiophen-7-yl-4-[3-(4-bromo-2,6-difluoro-phenoxy)-propyl]-piperazine;

25 8-{4-[3-(2-chloro-4-fluorophenoxy)-propyl]j-piperazin-1-~yl}-2,3-dihydro-
benzo[1,4]dioxine-5-carbonitrile;
8-{4-[3-(2,6-Dichloro-phenoxy)-propyl]-piperazin-1-y1}-2,3-dihydro-benzo[ 1,4]dioxine-5-
carbonitrile;
8-{4-[3-(4-Fluoro-2-methyl-phenoxy)-propyl]-piperazin-1-yl}-2,3-dihydro-

30  benzo[1,4]dioxine-5-carbonitrile;

8- {4-[3-(2-Bromo-4-fluoro-phenoxy)-propyl]-piperazin-1-y1}-2,3-dihydro-

benzo[1,4]dioxine-5-carbonitrile;



2, 3- Di hydr o- benzo|

] di oxi n-5-yl)-4-[2-(2, 6-di net hyl - phenoxy) -et hyl ] - pi perazine; 5

2, 3- Di twdrimobanzo | _ PCT/DK00/00741

] d| oxi n-5-yl)-4-[4-(2, 6-di net hyl - phengl sul fanyl)-butyl]- piperazine;
2, 3- Di hydro-benzo |

]2d130>[<): B: y{gr[gl(% “Clbrd=indz Al bipRREMY FHE 30hyare Bt} 1.4 REBEERS] Ne:

, 4] di ox¢arbenilrily;- 4-[ 2- (2-tri fl uor onet hyl - phenoxy) - et hyl ] - pi perazin; 10
2,3-Dih

] di oxi nxg’ga?]’?‘ygfog%nﬁ[lﬁ]?lpf“&osr -ShetHyphsppispifrdetyllpiperaring | -

i per azi nes2,3 Elﬁy&'omdﬂ!ﬂrl%]@@ﬂﬁloi-yl) 4-[2- (2 6-dimethyl-phenoxy)-ethyl]-piperazine;
]d|0X|n 5-y 4-12 et hyl - phenox t hyl ] -'piper azi ne;

2- (2, 3¢ é’r@’%ﬁ’@tod?’?@ﬁ‘}*ﬂls‘ﬂdlpélrﬁyi YD GZ}G-quezhﬁ -phiepiylei Gty B rbwe1]-
di oxi Rra¥ink: pi perazine; 15

(2-Al ﬁ]lp]i -thl or o- phenoxy) - et hyl ] - 4- (2, 3-di hydr o- benzo |

di oxi h(ﬁasﬂblhy@ioﬁﬁhadﬂlrﬂ;]dloim@? yB- ﬂzﬂm -8k Ghbnyllsitfandi) Seiyg-5
4-[3-(2, 4-di net hyl - phenyl sul fa propyl] - piperazine;

3- DH‘FS‘iaélnBenzo [

]

2-

]

)

]e(rjl oXi f; (§ %gﬁl)nyéro[b%n&gﬂtﬂ&udﬂoﬂr 9ﬁ§f_@¥d2 tﬁ%ﬁ%ﬁe%}h%ﬂ%gxys’ eﬁBIY] 1l1peraz1ne
3-

]

3-

]

'_\ 1

S

I azi ne;

d(oz 314@ GkIjl)lglydropﬁmngﬂlsﬁqﬂ]bmyS YD pr-[2p(2-frifhetomaBhyliphyalyiesl BepR afthyl]-
i oXi n- - pi perazi ne;
( 3, APBF@RI'Gr o- phenyl sul f anyl ) - propyl] 4- (2, 3-di hydro-benzo [

di
40 (3, AT R hy a8 RSO A prin 3y Did ety phenorgety i piperazing:
] di oxi B33, B)leﬂﬁrqaplpmwksnlfawl) ethyl] 4-(2,3- dlhydro-benzo[l ,Aldioxin-5-y1)-
4- (2- Chl or o- 5- met hyl - phenoxy) - butyl ] - 4- (2, 3-di hydr o- benzo [
] di oxi wpgra%n)e,_ pi per azi ne;
)2 (2, 41D Q@AQIyQﬁ%%}Mliﬁ%J)@Z%{Hﬂ]% twkldﬂf&dfozbélz@[1h¥]q{d%n¥l§ RARpiberAkHeOXi N- 5
]

yl) - plpera2|ne 30 1- dro- benzo

di oxi lr(%%lihjﬁydro(ls:nzdlté’dtlhymtﬂ-fylarﬂy[3=(@r%ézquthm@emdzulfwyl)-pmpyl]

4- (2, 4-01 chl or o- phenyl sul fanyl ) -butyl]-4-(2, 3-di hydro-benzo [

] di oxi RPER ]Inf pi perazine; 1-(2,3 -Di hydro-benzo |

1 di oxi p«(33¥bihydroltnka]1 et divkmPenyd-Bul2t @ifnblonesi! 1REFAF1

49683 P(CT/ DKO%/ 00741(2[61] mPRSDA-BU Ak phef)IBARAZ]) HRop P
piperazine;

20 1-[3-(2,3-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[1,4]dioxin-5-y1)-
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1

piperazine;
1-[3-(3,4-Dichloro-phenylsulfanyl)-propyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
piperazine;
1-[4-(3,4-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
25  piperazine;
1-[4~(2-Chloro-5-methyl-phenoxy)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;
1-[2-(2,4-Dichloro-phenylsulfanyl)-ethyl]-4~(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;
30 1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-(3-m-tolylsulfanyl-propyl)-piperazine;
1-[4~(2,4-Dichloro-phenylsulfanyl)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y1)-
piperazine;

1-(2,3-Dihydro-benzo[ 1,4]dioxin-5-y1)-4-[2-(2-ethyl-phenylsulfanyl)-ethyl]-piperazine;



57 1-[2-(2,5-Di chl oro-phenyl sul fanyl)-ethyl]-4-(2, 3-di hydro- benzo[

1,4]dioxin-5-yl)- piperazine; 1-[2-(3

- Chl or o- pveywlsesdsf anyl ) - et hyl | - 4- (2, 3- di hydr o-benzo | PCT/DK00/00741
4] di oxi n-5-yl) - pi perazi ne;

2- (2- Chl or o- phenyl sul fanyl ) - et hyl ] - 4272, 3- d|hydro benzo[
] di oxi mfi(yls)nlehlaed-?ﬁér?ﬁsul faRyl)-efg1] 3-8 ﬁ],z{]dloxm.
| uo et

] di oxi n-5-yl) r o- phenylsulfa yl pi perazi’ne;

2, 3- Di pparaguigenzol 1, 4] di oxi n-5-yl) - 4-[3-(2-et hyl - phenyl sul fanyl) - propyl ]
pera2|?
3

(2, 5 B G hemy Uy By 1@ yidio psnasl b jorie-Sodpippracine;

] d OXI [L-[ﬁ-(X/-IC)IﬂorBlﬁh@ﬁﬂllhlﬂﬁhPll) ethyl]-4-(2,3- dlhydro—benzo[l 4]dioxin-5 -ylE-plperazme
3-(3-Chloro Egenylsulfany -pro ydr o- benzo

1,

1-

1,

1,

1-

1

1,

1-

i } g: i;i: hL(B3yP Od%qua«zlil;f’édloxw- Bg@}%@wdmemréﬂﬂfalﬁﬁyl) ethyl]—;;lgler;lgme
3. chl or o- 2(@ ?ﬁﬁ%ixér()[ﬁ)’eg&gﬁl /{ng %D? ?@ W FS& tﬁ}rﬁ lgengr)ls&l%/nyl) ﬁ}oﬁﬁ -plperazine;
1

1
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1,

1,
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4
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4
[
4
4

, 4] di oxi D{5(y,5)Diphipes-pdryishifithyl)- prglqyz} -(2, D agary-bdnzbB;, 4]dibx{25-yH-
D hydro-benzo, [ 1,4] dioxin-5 -yl)-4-(4-0-tolylsul fanyl butyl) pi per azi ne;
-[4- (2, SPIPPIERINST o- phenyl suI fanyl) butyl]-4-(2, 3-di hydro- benzo]

, f']4d'( (Z)Xicg-[%;(%@h% ﬁﬂ%{lﬁ any )j]% u?%/ 4 (%3 ((Eh%dr% |bﬁnzc?r[1 41)%%)“%' -yl)-piperazine;
j] gll(DXI h—(ﬁ35&]|)1"hydmopimnacz[1?4|§d1oxﬂ::-£( ?d)%P (??ﬁ@ﬂhﬁﬁ%ﬁsﬂlfanyl)-pmpyl]-plperasz 2 3
Di ]hyld(r))(;I g-éﬁ{}% ) 214 4- (2(§ dlhylé% ?ln d%og(m-%n )-plperléém-I]-yf)lb%?orxz}ilf-lbggzommle(
41d erazi ne; 3-
L b 3 O A 0

-yl ]-but 0k‘i‘]ﬂ(héfﬁlo}ﬂlom—phmylszﬁanyl)-butyl]-4 (2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-
1-[4-(2-Chl or o- 4-f | uor o- phenyl sul fanyl ) - butyl ] - 4- (2 3-di hydr o- benzo|
1, 4] di oxi APE2AY:  pj perazi ne; 1- (2, 3-Di hydro- benzo

1, 4] dipxi nq }yﬂﬂ&o{&eﬁﬂsﬁlf gi)qﬁl"tﬁ i @&ﬁhﬁﬁ%}éhﬁd{i ﬁ Ykid- spﬁg@)ﬂe}a-zine-
pi per azi ne; €nzo Fﬂ dioxin-5 - I??

5- di met hoky2, éﬂélhyﬁ@theﬂlad)ll‘&]dlpxmﬁfb’])-4 EB(ZﬁﬂmHoawhﬁmbdwlfanyD b&i}ﬂj -hiperagitegnzo |
i_ 21]2,d|35)>|:(): ?ﬁﬂ%@% be[r&g[lbéf]&)l@mp? eﬂyﬁi %{3 £ Hxne)thcg( Oﬁ}/enlrlsglf&eyﬁ) ezthﬁ?

1, 4]di omplpérayﬂn)g 4-[ 4- ( 2- met hoxy- phenyl suI fanyl) butyl ] - pi perazi ne;
1- (2, 3-Di hydro- benzo E@ﬁ 4] dioxin-5 Y
(2- |so%1{6ﬂ§}1(2éﬂékhy perzallL4ldissing 1) rpp?ra@ndzylhbutoxx} benznitiitey dr o- benzo[

[ 4-
]1' ?L %(PX' IE’ '(2' %éc%g—%zﬁlﬁ% Sjl%+ﬁg&1%a%9§lb&1%m}g—(b '3pch§§ r?%eﬂ?d[l i?dloxm— 5-yl)-
1, 4] di oxi mpErayh)v pi per azi ne;
1-(2,3-Dihydro-benzol 1,4]dioxin-5-y1)-4-[3-(4-trifluoromethoxy-phenylsulfanyl)-propyl]-
piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[3-(2,5-dimethoxy-phenylsulfanyl)-propyl]-

25  piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[3-(3-bromo-phenylsulfanyl)-propyl]-piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-4-[4-(2-methoxy-phenylsulfanyl)-butyl]-piperazine;
1-(2,3-Dihydro-benzo[1,4]dioxin-5-y1)-4-[4-(2-isopropyl-phenylsulfanyl)-butyl]-piperazine;
1-(2,3-Dihydro-benzo[ 1,4]dioxin-5-yl)-4-(2-o-tolylsulfanyl-ethyl)-piperazine;

30  1-[4-(2-Allyl-phenoxy)-butyl]-4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazine;

or an acid addition salt thereof.



or an acid addition salt thereof. WO 01/49683 PCT/ DKOO/ 00741 58 14. A
phar maceuti cal conposition conprising a conpound according to clains 1 to
13 or a yweagimeesautically acceptable acid addition salt thermaekooandat

| east one pharmaceutically acceptable carrier or diluent. 5 15. The use of
a conmpound according to clains 1 to 13 o% a pharmaceutically acceptabl e

aci d addi {4.0n : R 1 J .

treat ment of agﬁlgﬁﬂ%ﬁﬁg%fggbg%g&% espol?lésiii{é}gn gn?ﬁg&gg%%iqﬁg nicéﬁgyti@of

5- HT1A r eeepploarmacenticeliypareptieblbacideddisionrssalt thekddf 264 afllhast uaepldrmacanicpiby nd
accordi ng, 19 c%lr%i ne. 1 tg. 13.0or a pharmaceutically acceptable acid addition
salt thereo pt1a C?]HEIBF B‘é%‘ti on of a nedicanent for the treatnent of a

di sorder or disease responsive to the inhibition of serotonin uptake and
antagoni sm of 5-HTI A receptors. 15 17. The use of a conpound according to
any of5 t hb-cl alTheuseptaronponné pedording to clpmsi lctertSrar & phafraaceutieallyrasa¢piaine  of

affective, di : i et .sorder ani c_di sor.der
obsessi veacg((ﬁ) rﬁr%%ﬁgllﬁ \§/ae1tst§;§%8 ?g)er r d 8@%%@@?%% 1¥§c§8?15ﬁnq S‘?F&B? Efe rlm?ng%fal (ﬁféordér

di sor der sor disghsOmgp@isda 16 ahe instnetsffecs HENTHT , RE¥FIORSINA- dopBmiR DA net hod
for the treatnment of a disorder or disease of |living aninmal body, including
a human, WHRPRASi s responsive to the effect of 5-HTIA and D4 receptors
conprising admnistering to such a |iving animal body, including a human,
a therapeutically effective anmount of a conpound according to clains 1 to
15 ori@m ph@ar mathetseasla opngooad bedokding @i claingddiot 3wt agiblatmideati@ly.ac@éptdfle A
nmet hod of té’e&hrrent a&corgi ng to claim 18 where the disorder or_disease is
an af f ec?9id eIy ialtherqt for dhe Repraption ofpanediganagms dordhe tregfmenicoln diserdes |

obsessi vey,camu flsYshsiwl 18 UhBhibifRRirRs '&ﬁn- @9&' a@% ng@ds | ng
di sordersc,) or a ng%rgllogi cal |éorder 13){501 1611 ép%%/dmo gg E%A
receptors.

15 17.  The use of a compound according to any of the claims 15 to 16 wherein the
medicament is for the treatment of affective disorders such as general anxiety disorder,
panic disorder, obsessive compulsive disorder, depression, social phobia and eating

disorders, and neurological disorders such as psychosis.

20 18. A method for the treatment of a disorder 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 according to claims 1 to 15 or a pharmaceutically acceptable acid
addition salt thereof.

25
19. A method of treatment according to claim 18 where the disorder or disease is an
affective disorder such as general anxiety disorder, panic disorder, obsessive compulsive
disorder, depression, social phobia and eating disorders, or a neurological disorder such as
psychosis.

30



