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{54) Title: PHENYL-PIPERAZINE DERIVATIVES AS SEROT ONIN REUPTAKE INHIBITORS

(57) Abstract: The invention provides compounds represented
by the general formula I Iwherein the substituents are defined
in the application. The compounds are useful in the treatment
of an affective disorder, including depression, anxiety disorders
including general anxiety disorder and panic disorder and obses-
sive compulsive disorder.

sive conpul sive di sorder.
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| Phenyl - pi perazi ne derivatives as serotonin reuptake inhibitors The
present invention relates to novel conpounds which are sergpfQ 11{1 %ﬁupt ake
inhibitors and as such effective in the treatnent of for exang epr essi on
and 5 aWRi0&Pa9232Backgr ound of the invention Sel ecti versEprizésn reupt ake
dinhibitors (hereinafter referred to;as SSRIs) have becone 10 first choice
therapeutics in the treatment of depression, certain forns of anxi ety and

“soci al  phgfhAS é?ﬁ‘ﬁﬁé'ﬁfmta'ﬁ@éé RE&of h el%i"_r\égéml\ﬁebgé,rtol erated and have a

" favourabl e safe y prof | conpar e totri cyclic
ant i depressants. However, clinical studies on depression indicate that

non-resp subst anti a to 30%. Anot her, often

negl ect e?ﬁg? lﬁgglﬁt%gﬁ%lmﬁfﬁgp% %‘?pof’?‘%é‘fhr‘r@‘rﬁe ?%Otoﬁbﬁﬁpwl%ce whi ch has a
r at her pmn:lﬁlﬂmrschnéhi ach effetiviin thetddatidint 6 pré)dafﬁﬁfe'dQ&eésfbn%H&‘t i nue

phar n%cot her apy -First of all, there is the delay in therapeutic effect of

SSRI s> S8ty nes synptons 20 even worsen during the first weeks of
treatment. Secondl y, sexual dysfunction is a side effect conmon to all
SSRI's. Wt hout addreSS| ng these problens, real progress in the

phar ma.c o BAgER gheapndosf taiciverdionon and anxi ety disorders is not likely to
happen. In order to cope with non-response, psychiatrists sonetines nake
use of 25 augnentation strategies. Augnentation of antidepressant therapy

may be anmmmeeldnrdmpmhginhﬂaﬁersdmamﬁBm&hwtda@ESRIs)Hm%&inﬁb' l'izers such
as I|§ 1 car lﬁjeenat tb dot hyronin or t he use of el ectroshock. The
ef f ed ‘c’ﬂtn 46P§S%%ﬁwomfanﬁwms serotonin

r eupt akesoc&D tmaﬁsaae&ubﬁth i eRRNN, wAN AL ted in several
_-studl eséfagﬁlljs et al Euf& J. Pharnmacol Qt%g{{?dﬂ}ﬁ%bﬁq‘%@@y%%?and Gartsi de

Pare‘h@é@°1¥§15tﬂ°}’§1@@¢h¢fwmsan8| ier et al. Trends in Pharnacol.
SCI ence 1994, 15, 220). In these studies, it was found that 5-HTJA
recept or_antagoni sts woul d abolish the initial brake on 5-HT 11 April 2006
V\D 03/ 02§mepmmﬂkm¢1©9®5®pressmn indicate that non-response to SSRIs is

15 substantial, up to 30%. Another, often neglected, factor in antidepressant treatment is
compliance, which has a rather profound effect on the patient’s motivation to continue

pharmacotherapy.

First of all, there is the delay in therapeutic effect of SSRIs. Sometimes sympioms
20 even worsen during the first weeks of treatment. Secondly, sexual dysfunction is a
side effect common to all SSRIs. Without addressing these problems, real progress in

the pharmacotherapy of depression and anxiety disorders is not likely to happen.

In order to cope with non-response, psychiatrists sometimes make use of
25 augmentation strategies. Augmentation of antidepressant therapy may be
“accomplished through the co-administration of mood stabilizers such as lithium

carbonate or triiodothyronin or by the use of electroshock.

The effect of combined administration of a compound that inhibits serotonin reuptake
30 ‘anda5-HTa receptor antagonist has been evaluated in several studies (Innis et al.

_Eur. J. Pharmacol. 1987, 143, 1095-204 and Gartside Br. J. Pharmacol. 1995, 115,

1064-1070, Blier et al. Trends in Pharmacol, Science 1994, 15, 220). In these studies,

it was found that 5-HT 4 receptor antagonists would abolish the initial brake on 5-HT




2 neurotransm ssion induced by the serotonin reuptake inhibitors and thus
produce an inmmedi ate boost of 5-HT transm ssion and a rapild @13%0 of
‘t herapeutic action. Several patent applications have been |‘fx ) wﬁi ch
cover tRgowsReRt a conbination of a 5 5-HTMA ant agond&ipiaRfosde Ser ot oni n
reuptake inhibitor for the treatment of depression (see e.g. EP-A2-687472
and EP- A2-714663). Anot her approach to increase term nal 5-HT woul d be

t hrough bl ockade, of the 5- HT1B autoreceptor. Mcrodial ysis experinments in

rats havBYofEERIsYeRAvaed By theseploniideuptake fobihiterssad Hyaproguagenpy ci t al opr am
is potenﬁﬂlﬁ&cﬁﬂe%s%-ﬁT%%msﬁ&io%H&é}a?]r?rﬁnééto fhexligéuﬁcl;a foﬁpt or antagoni st .
a

Several patent applications covering e conbi nation of an SSRI and a
5-HT1B antagoni st or partial agoni st have also been filed (WD 97/28141, WO

96/ 03400 - %{;Q— L1387 t revi ously been found
- that thes?:‘E%})P %g%t%g%tﬁghg‘%%o oﬁ]?% ‘”3‘%3’6’5 ?/31 réﬂeluﬁ%?%} %ﬁ%ma\%mf ?lfyaa conpound
- having 55#l2gadagongbmidsitsetonin rewptake sithitago fur deiteamichedtdegregimounds  having a

negative efficac e 5- r ptor) provides a considerabl e increase
in 20 thgse?%%%%-%%-%EZ%RF%EW@%%@@?M eas, as measured in mcrodialysis
experinments (WD 01/41701). This would inply a shorter onset of

p
anti depressant effect . in the c¢linic and an augnentation or potentiation of

“the t her aplitriaEPretnde incrspse termingd pAtloweuld betippugikblockadpmpbihe &r (SRI). 25 The
Present Hmatior@Bytbl. Mé:Hgialy SOEMOAC: HhME o ificSLHRbAMR Rl ake

inhibitors for the treatnent Q%f affective VSI sorders such as depression,
~anxi ¢ty efi ippochepal $-1d) hydiitalgpramgspotertiated by GMC 228 cmebepermmuitabsni ¢ di sor der

- and obsgﬁe#%gcegtggw@%%{godi sorder. Sone of the conpounds al so have a

~conbi ne fec nin reuptake inhibition and 5- HT20 receptor
nodul ati on, which according to WOO1/ 41701 would inply a faster 30 onset of
A few of the conpounds enbraced by the present

anti-depressant activity.
i nventi otf" (rsiept 16%5@%@006’8%‘@%%&14&8%3?%5%1611%%@13 and in W02/ 59108
However , atdaenitQrpAUAGEcfét hive £RHebn BRPOWO 97/28141, WO 96/03400, EP-

15 A-701819 and WO 99/13877). :

It has previously been found that the combination of a serotonin reuptake inhibitor
with a compound having 5-HT»c antagonistic or inverse agonistic effect (compounds
having a negative efficacy at the 5-HT),¢. receptor} provides a considerable increase in

20 the level of 5-HT in terminal areas, as measured in microdialysis experiments (WO
01/41701). This would imply a shorter onset of antidepressant effect in the clinic and
an augmentation or potentiation of the therapeutic effect of the serotonin reuptake
inhibitor (SRI).

25 The present invention provides compounds which are serotonin reuptake inhibitors for
the treatment of affective disorders such as depression, anxiety disorders including
general anxiety disorder aind panic disorder and obsessive compulsive disorder. Some
of the compounds also have a combined effect of serotonin reuptake inhibition and 5-
HTj, receptor modulation, which according to W001/41701 would imply a faster |

30  onset of anti-depressant activity.

A few of the compounds embraced by the present invention have previously been
described in WO 01/49681 and in W002/59108 However, the compounds of




VO 03/ 029232 PCT/ DKO2/ 00659 3 WOO 1/ 49681 are not disclosed as havi ng any
t herapeutic or biological activity. The conpounds of W)02d§$10{3 (Zqée
di scl osed as internediates in the synthesis of conpounds Pere from

t he conp@gagewed, the present invention with a ter apeurl’b‘i’l])l@ﬁ&ﬂ'ﬁ%ﬁ' ty as
nel anocortin receptor agonists. One,conpound, 1-(2-phenoxyphenyl)

pi perazi ne, enbraced by the present “invention, is disclosed in US 4 064, 245

as being @Fﬂ#@ in the treatnent of netabolic disorders. Sumrmary of the
i nvent i on" $B/#Fa84 o disclessd s bavingasvihstnensicor biplegicgkastivist Thor mul a | (R3) s

wh el 0,1, 2, 3, 4,
56, 7 o B R B MISPAEANRA iy BB nlhesieBE S ot ed 1 he

repr esentcgma@iméb@li%wa! fray fig:compamdsof thepresedeipesntiem tvith asedpeatied from t he
group re ched to he same carbon
0 o oy 2P filaleolehiteBpltt secnfls. DI cSpont B shegeR kT por 1 T 2006, WO
03/ ozgzsznplérafmal@mrd agﬁﬁﬁygtheﬁreﬁam invEiRioinSis undemmgesulolﬁﬁ 29_45 }Q,Q:Teg‘lél fromthe
_groups represe a nitro s-al k(en/yn)y
“Cs- al k( eH?%fﬁ) H&ﬁgs?at"éf@? e%?’@h? ‘?}gf)f%f%ul fanyl, hydroxy,

hydr oxy-C, _6-al k(en/yn)yl, hal o-Cl s-al k(en/yn)yl , hal o-Cl s-al k(en/yn)yl oxy,

CS- 8- cy(élm%%a%gpzhemwﬁos cycl oal k(en)yl -G s-al k(en/yn)yl, acyl, C __6

10 Disclosed herein are compounds of the general formula I

HN//yﬁ X '
X
(R?),

wherein
15 YisN,CorCH;
X represent O or S;
mislor2;
- pis0,1,2,3,4,5,6,7or §;
gis0,1,2,3 or4.;
20 s5is80,1,2,3,40r5;

'The dotted line represents an optional bond;
“Each R is independently selected from the group represented by C,¢-alkyl, or two R}

25 attached to the same carbon atom may form a 3-6-membered spiro-attached cyclo-

alkyl;




5 al k(en/yn)yl oxycarbonyl, Cls-alk(en/yn)ylsulfonyl, or-NR'RY; Each R3 is

I ndependently selected froma group represented by hal ogeny ?aé%ﬁ‘?oo@i tro,

G s-alk(en/yn)yl, C -.6-alk(en/yn)yloxy, Cl6-alk(en/yn)yl sui nyl, hydr oxy,

hydr oxy-woiosfizegd2k (en/ yn) yl, hal o-C _6-alk(en/yn)yl, pcrmkoezo06s9

hal o- Cl s-al k(en/yn)yl oxy, C3-8 10 cycl oal k(en)yl,

C3-g-cycloal k(en)yl -G s-al k(en/yn)yl, C,.6-alk(en/yn)ylsulfonyl, aryl,

C, . 6-al k( pn) vl oxygarbonyl, acyl, -NR' CO Cl.6-al k(en/yn)yl, CONR'RY or

NR' RY; orEeaFn]\/}\é )éé}dg’&%ﬁ?m géﬁﬁ’s@?‘%ﬂ“@rﬂ%“pﬁﬁﬁﬁﬁw by daleges, @per ocycl e fused to

t he phenwiiud, O)galk&alasl eY_[fduqen/ ; AR S idus? hvdmxwherein Wis 0 or
B Sy Ao Gy kBB oy

S, and R, and R' are hydrogen or WO acent R3

subst i t ubkiexy-Gyetlkenyaiyth hals-Gruaddentan sy krdo-Grmalken/syislosmCsaont ai ni ng one,
two or t K her enn. ¢ 1 and RY is independently

~sel ect ed}‘1 ‘?ﬁﬂﬁ?{@ g?% ?‘%aé‘%%%’\é@ﬁt‘gaya%‘g’%ﬂy%’?%géﬁ, Cls-al k(en/yn)yl,

C3$- cycl el mylonycargant -G yelkial yo)dsiifphylBrs NRARX (en/ yn) yl , or aryl: or R
and RY together with the nitrogen to which they are attached forma
3-7-menbered ring which optionally contains one further 25 heteroatom or
an aci d &dei R isindspdntieritly eélendd frokd a ARup kepRR@iffedy!Hloged, byb, mepect of the

present- invention, there is provided a conpound represented by the general
“formula M 7 'ﬁ"ﬁ?lé(e‘?@rﬁﬁ%)f’%@}ﬂ:ﬂk(%’ awhthydroxy, bydnogy2:  pi s0, 1,

2,° 3, 4, Cos-afk(eif¥fl, halo-Cy.g-alk(en/yn)yl, halo-C, ¢-alk(en/yn)yloxy, Cs-
10 cycloalk(en)yl, Css-cycloalk(en)yl-C; g-alk(en/yn)yl, Ci.s-alk(en/yn)ylsulfonyl, aryl,
C).s-alk(en/yn)yloxycarbonyl, acyl, -NR*CO-C|.s-alk(en/yn)yl, CONR*RY or NR*RY;

or two adjacent R substituents together form a heterocycle fused to the phenyl ring
selected from the group consisting of '
‘15

P n A e G,
X /><R ] j e

2 ..
~/ g" ~w \w/\R \/\“ \?\,R"

wherein Wis O or S, and R’ and R are hydrogen or C..(,-ailcyl: _
~or two adjacent R? substituents together form a fused heteroaromatic system
containing one, two or three heteroatoms,
20
~ wherein each R* and RV is ‘independently selected from the group represented by
~ hydrogen, Cy.g-alk(en/yn)yl, C.s-cycloalk(en)yl, Cs¢-cycloalk(en)yl-Ci.¢-
alk(en/yn)yl, or aryl; or R* and R” together with the nitrogen to which they are
attached form a 3-7-membered ring which optionally contains one further

25  heteroatom;

or an acid addition salt thereof.




gis 0, 1, 2, 3 or 4, sislor2; The dotted |line represents an opti onal
bond; Each Rl is independently selected fromthe group rep Fgenwfiby

C _6-alkyl, or two R attached to the sane carbon atom magl a
3-6-nmenbered spiro-attached cyclo- al kyl; Each RZ is independently sel ected
fromthe groups represented by hal ogen, cyano, nitro, Cl16-al k(en/yn)yl,
Cl.6-al k(en/yn)yloxy, d _6-al k(en/yn)ylsulfany, hydroxyl,

hydr oxy|In @lfirG agjek efrieprgseht, intidkion, Cher tsardi@d/ ayddhipbund represented b

hal o- C - ﬁ al k FP%@]H' oxy, C3_e- cycloal k(en)yl, C3_s-cycloal g(en)yl

6-al k( er 5?)‘1367’%:5‘ 0 -6 al k(en/yn)yl oxycar bonyl |

Cl-6-al k(en/yn)ylsulfonyl or - R, CO-Cl. 6- aI k(en/yn)yl; Each R3 is
i ndependently sel ected froma group :- afnt ed by hal ogen, cyano, nitro,
Cl 6-al k(en/yn)yl, d _6-al k 9y| oxy,~ Cl . 6-al k(en/yn)yl sul'fanyl,
-hydr oxyl , hydroxyl Cl. 6- alt e n)’S/I hal o- CL6- al k(en/yn)yl, hal o-Cl
. 6-al k(en/yn)yl oxy, C3.8 cyc
C3_3-cycl oal k(en)yl -Cl - 6- aI k{ ef/ 'd _6-al k(en/yn)yl sul fonyl, aryl,
Cl _6-al k(en/yn)yl oxycar bonyl, ac -NR" Co d _6-al k(en/yn)yl, -CO\IK" RY or
NR'RY; 11 April 2006 5a or two adj acék R3 substituents toget her forma
het.erocycl e fused to the phenyl ring selected fromthe group consisting of
R'" R" wherein Wis Oor S, and R dnd R' are hydrogen or Cl_6-al kyl: or two
adj acent | Rf?; substituents together froma fused heteroaromatic system
cont ai ni fig one two or three heteroatons, wherein each R'" and RY is
i ndependeisiN, ¢ g€llBct ed fromthe group represented by hydrogen,

Cl_6-al k(en/ %gl C3_s-cycloal k(en)yl, C3_s-cycloal k(en)yl-Cl_6-

‘al-k(en/ ynFRI=E0P: aryl; or R' and RY together with the nitrogen to which
‘t hey arﬁusatotrgched form a 3-7-nmenbered ring which optionally contains one
furtherp1s0,1,.’2,3,4,5,6,'}’0r8;

qis(, 1,2,3 or 4;

sis 1 or2;

The dotted line represents an optional bond;

EachR'is indepehdently selected from the group represented by C)¢-alkyl, or two R!
attached to the same carbon atom may form a 3-6-membered spiro-attached cyclo-

alkyl;

Each R? is independently selected from the groups represented by halogen, cyano,
nitro, Cy.¢-alk(en/yn)yl, C;¢-alk(en/yn)yloxy, C,.¢s-alk(en/yn)ylsulfany, hydroxyl,
~hydroxyl-C; s-alk(en/yn)yl, halo-Cy¢-alk(en/yn)yl, halo-Cy.s-alk(en/yn)yloxy, Cs.s-

cycloalk(en)yl, C3-g4cycloa1k(en)yI-C1_G—alk(en/yn)yl, acyl, C,.6-
alk{en/yn)yloxycarbonyl, Cl-s-alk(en/yn)ylsulfonyl, or -NR*R”; -NR*CO-C,.4-
-~ alk{en/yn)yl;

Each R? is independently selected from a group represented by halogen, cyano, nitro,
Ci.s-alk(en/yn)yl, Ci.¢-alk(en/yn)yloxy, Cy.¢-alk(en/yn)ylsulfanyl, hydroxyl, hydroxyl-
Cl_s-aﬂc(en/yrr)yl, halo-C, ¢-alk(en/yn)yl, halo-C_¢-alk(en/yn)yloxy, Ca-
cycloalk(en)yl, Css-cycloalk(en)yl-C;.s-alk(en/yn)yl, Cl_ﬁ-alk(enfyn)ylsulfonyl, aryl,
Cis-alk(en/yn)yloxycarbonyl, acyl, -MXCO-01;6-ak(emw)yl, -CONR*R’ or NR*RY;




het eroatomy or a pharmaceutically acceptable acid addition salt thereof.
Anot her enbodi nent may be conpounds as above provi ded that‘} eﬂfgﬁﬂpund IS
not 1-(2-phenoxyphenyl)-pi perazi ne; Yet another enbodinen% ngy e
conpounds as above provided that t e conmpound is not

1-[ 2- (2- Met hoxyphenoxy) phenyl ] pi pefazi ne, 1-[2-(2, 6-

di met hoxyphenoxy) phenyl]-[1, 4] - di azepane, 1-{2-][ 3-

(di met hydréw adjqehieRoxbstinasytbgetiep frrmzi ivtsrockele Fuded to the phenyl rin

nmet hyl phenox h | 1 pi perazin 1-[ 2- (3- et hyl phenox hen % i per azi ne,
12 (SRR Rl SRR por aci ne, L preny I pER
1-[ 2- (3- met hoxyphenoxy) phenyl ] pi perazi ne and

1- (2- phenoxyphenyl ) - pi perazine; In a second aspect of the invention, there

is provided a_comgpound gccording tyg t aboye r use aspa nmedi cament. |
April 2006 557 P¢ a t hiTth aspgct .of PRe inmeﬁ%%jF? the(é}%T provi ded a

) pharnaceutical\bonpositio conpri si a conpoupd accordi pg to the above or
. a pharmaceuticghhy aecept abMer acj d di tiQn t thereqfltand at | east one
~pharmaceutical ly acceptabl e car?#éw)fwvcﬁlfﬁﬂéiﬁf n QQPé%%kh aspect of the

invention, there is provided the use of a conpotind according to the above

or a phamsRacWis OrlSy aRCReMIFD! fe AGhrdeRARid, Qlkysal t thereof for the
preparation of a ngdicanment for the treatnment of affective disorders, such

as depPB®Y yhrcent R isulhspitugnts spegtes irpm @) fuser heterpernmatic systom et y di sor der and

pani ¢ dicsREHRE ond@ Mo BPBRI HetfoatdiiPu! Si ve disorder. An enbodiment may relate
'to a method for the treatnment of an affective disorder, including

depression, anxiety disorders including general anxiety disorder and panic
- .di sorde 85 . | i isorder in a livin i mal body,

Mol ud yueRth ARERC A 1 BRBLLE eS8 85 b aBomiehie AT | y ot Fect ve
armount  bydregenp@pealkidn/yalyt, €1 gicpdodlk(eh )yl Gahaydodlk(ef)ypag-maceut i cal |y
.ac cept aglll_(?enﬁy%yﬁl, & g%;l;t or ¥ and k; totggtﬁére“(?i];li thle mjfroégr{ tlol wl%cglot?ley are

attached form a 3-7-membered ring which optionally contains one further

heteroatom;

or a pharmaceutically acceptable acid addition salt thereof,

Another embodiment may be compounds as above provided that the cofnpound is not

'1-(2-phenoxyphenyl)-piperazine;

Yet another embodiment may be compounds as above provided that the compound is
not 1-[2-(2-Methoxyphenoxy)phenyl]piperazine, 1-{2-(2,6-

: dimethoxyphendxy)phenylj-[1 ,4]-diazepane, 1-{2-[3-
(dimethylamino)phenoxy]phenyl}piperazine, 1-[2-(4- _

- methylphenoxy)phenyl]piperazine, 1-[2-(3-methylphenoxy)phenyl]piperazine, 1-[2-
(3-chlorophenoxy)phenylpiperazine, 1-[2-(3-methoxyphenoxy)phenylpiperazine
and 1-(2-phenoxyphenyl)-piperazine; '

In a second aspect of the invention, there is provided a compound according.to the

above for use as a medicament.



WO 03/ 029232 PCT/ DKO2/ 00659 6 Preferred enbodi nents of the invention are

wherein R3 is selected fromthe group consisting of haloggppPCL?Q | koxy,
alpdiqy

C _6-sul fanyl, Cl-6- alkyl, hydroxy or trifluoronethyl

preferred embodi ments of the |nventLon are wherein the conpound of the 5
invention is any of the follow ng:

1-[2-(2-Trifl uoronet hyl phenyl sul fanyl ) phenyl ] pi perazi ne,

-1 -IBaakiepapest los the firdRyution) tlﬁﬂ:ﬁls pRvided aéharﬂﬁceuiical ‘composition
2- thh Isulfanéq heny IsuI nyl ] phenyl } pi per azi ne,

4-9KPEHERE B RER |3F% }1§ ?] OJNE, pb@plﬁmﬁ@utmai]g acceptable acid

4-
4-(
g  AdidoBilhhkle b as1¢hd: dRY ﬁaﬂﬁf&iﬁhdaﬂ& Q@Jegébﬂ%amer or diluent.
2,
2
34

Di net hyl phenyl sul f anyl ) phenyl | pi per azi ne,
Di nethylphenylsulfanyl)phenyl]plpera2|ne

5-
o :
'Ilglagl) lﬁﬁ% Eﬁﬁg eny S irh:ﬁ gﬁr@%ﬁéﬁ{hﬁﬁ&fgﬂf ncﬁin& P%%deaﬁ 3?{gmg 15
Q/ﬁle@b‘fﬂmmnhsmabaﬂychumcp}mle §cld ddditibineak geref for the
j pEﬁJta.% It181t118 D m¥&1 r}l¥ k’c]r%i o 6 eléng g%egfectlve disorders, such as

2-

[

2-

2-

2-

2-

2

2

2-

2- oxyp enoxy) p eny
421 Ve tdepte ssfomin mbﬁeﬂj/ ﬂaaylhl)s irivdulirle denraaixEy diforder and panic disorder
2-

2-

2-

2-

2-

2-

2-

2-

11— 1

(
(
(
(
(
(
2
(
(
(

Chl or ophen henyl ] - pi perazi ne, 20
aﬁ%?ﬁ%%@ﬁﬁ?ﬁ??ﬁ %5%9#? 4- chl or ophenyl ] pi per azi ne,
Met hoxyphenyl sul f anyl) - 4- met hyl phenyl ] pi per azi ne,

Met yphenylsulfanyl) 5- et hyl phenyl ]| pi per azi ne,
I]I?S M8y FelaiR i 3 mSthads for hesieatmant of eafetiveatisorder,

I BREAN, %iﬁné@wéo)q?é @fl?@gggrgeﬁ? m&g RROME BlapghRzi ne. 25

| orop enylsu fanyl ) phen razine,
disprder andrnbsssbive pcflamx}slqumg}ﬁr]m 3liging |amB1ah1y¢4y; meludingme,
hMﬁEIp 361)1891@&)@ mgt%g) aotngrn}yeu 1ca:§[’y eﬁd glrrngun of g chnlalgjoluﬂg

according to the above or a pharmaceutically acceptable acid addition salt thereof.

-bl—‘Hi—‘l—"l—‘Hl—‘l—‘l\)Hl—‘l—" el el e N

(4
(4-
(4-
(4-
(4
(4+4Mat
(4-Ch
(4
(4




4-12-(4- Met hoxyphenyl sul f anyl ) phenyl ] - 3, 6-di hydr o- 2H- pyri di ne or

4-[ 2- (4- Met hyl phenyl sul f anyl ) phenyl ] pi peri dine 30 or a pha},g%égggb&al |y
acceptable acid addition salt thereof. Il April 2006 WO 03

PCT/ DKOAWO0£6292327 Definition of substituents Hal ogen p@gmngofobds®r 0, chl oro,
bronmo or iodo. 5 The expression G _g-al k(en/yn)yl neans a G -6-al kyl,

C2. 6-al kenyl or a C2.6-al kynyl group. The expression C3_8-cycl oal k(en)yl

nmeans a -cycloal kyl - .or . cycl oal kenyl. roup. 10 The term Cl -6 al kyl
refers t?é %fgrﬁer%éénmgﬂglal%{s°5ﬁ‘8r“3ﬁ‘?’r?€&rea%mB?E&ggﬂﬁiﬁ%t}F@Wone to sii
car bon atcomsisting)6f afdges, C.ls Aok 0N sBEhy QY- alk), hffody®r L Y, et hyl,
- 1-propyl, t% ropyl, 1-butyl, 2-butyl, 2-nethyl-2-propyl and
2- met hy| ¥ -'ﬁf‘gﬁﬁp.’ Simlarly, C2.6 alkenyl and C2_6 al kynyl, respectively,
desi gnat @aﬁﬂd@[@rggﬁ@fé%d BavdditentsTo? tfel it ontiWPark @h 'iﬁtﬁe%ﬁlﬁs&g%to?@ t i ncl udi ng
u u

one doubl e bond and one triple bond respectively, 1nc I'ng not limted
to et Renyiventipnanemaf thefollasrigg:, et hynyl, propynyl and butynyl. The term

C3_8 cychgalkyl: ' i ¢ or.bicyclic carbocycle having three

20 to ei éﬁ?(@fgPﬁ@%ﬂ@?@ﬁgﬁ@?ﬂ%ﬁﬁmeﬁﬂ%d to cycl opropyl, cyclopentyl,

cycl ohexyl-2-(4eBomophenylseifmyfihesylpjetamkkenyl desi gnates a nonocyclic or

bond. 25 [ ethOtears e PeybrlsEpimy prerdetal k(en/ym yl 1 o

C3. g-cyclp@ﬂ-@ﬂ(ﬂy&yﬂypﬁaglsﬂiang){]it{%hﬁ;Iﬁﬁ'érﬁiﬁe\/I are as defined above. The terns
e

R S bt 1 2 KM

, Ct_‘ 6- al k(ﬁ[y-()?»@ﬁfn?étl{yflﬁh@ﬁl}llsu%&l)phcny]]piperazine,

- 1-[2-(2,6-Dimethylphenylsulfanyl)phenyl]piperazine,
1-[2-(2,5-Dimethylphenylsulfanyl)phenyl]piperazine,

: 1—[2-(2-Triﬂuorome_thylphcnylsulfanyi)phenyl][1,4]diazepane,

15 1-[2-(3-Methylphenylsulfanyl)phenyl]-[1,4]-diazepane,
1-[2-(4-Butylphenoxy)phenyl]piperazine, |

| 1-[2-(4-Methdxyphenoxy)phenyl]piperazine,
“2-(4-Methylphenylsuifanyl)phenyl- L-piperazine,
1-[2-(4-Chlorophenylsulfanyl)phenyl]-piperazine,

20 1-[2-(4-Methoxyphenylsulfanyl)-4-chlorophenyl]piperazine, -
1-{2-(4-Methoxyphenylsulfanyl)-4-methylphenyljpiperazine,
1-[2-(4-Methoxyphenylsulfanyl)-5-methylphenyl]piperazine,
1-{2-(4-Fluorophenylsulfanyl)-5-methylphenyl]piperazine,
1-[2-(4-Methoxyphenylsulfanyl)-5-trifluoromethylphenyl]piperazine,

25 1-[2-(4-Chlorophenylsulfanyl)phenyl]-3-methylpiperazine,

1 -[2-(4—Chlorophénylsulfanyl)phenyl] -3,5-dimethylpiperazine,
4-[2-(4-Methylphenylsulfanyl)phenyl]-3,6-dihydro-2H-pyridine,
4-[2-(4-Methoxyphenylsulfanyl)phenyl]-3,6-dihydro-2H-pyridine or
4-[2-(4-Methylphenylsulfanyl)phenyl]piperidine '

30 orapharmaceutically acceptable acid addition salt thereof.




designate such groups in which the G .b-alk(en/yn)yl are as defined above.
it April 2006 WD 03/029232 PCT/ DK0O2/ 00659 8 As used hereiT ;i?ﬁzb&%rn

Ci . 6-al k(en/yn)yl oxycarbonyl refers to groups of the fornulg P

Cl. 6- al k{8@#p8¥! -0-CO-, wherein Cl.6-al k(en/yn)yl E¥¢i zﬂﬁ%'ned above.
As used herein, the termacyl refers to fornyl, Cl.6-a n?%h yn%ylcarbonyl,
5 aryl carbonyl, aryl-Ci -6-al k(en/yn)yl carbonyl, C3%$-cycloal k(en)yl carbonyl
or a C3.g- cycloalk(en)yl-GCi.6-al k(en/yn)yl-carbonyl group. The teen
3-7-nmenbered ring optionally containing one further heteroatom as used

her ei n r glefififioh of fubsGuenst ens such as 1-norpholinyl, 1-piperidinyl,
1-azepinyl, 1 10 piperazinyl, 1-honopiperazinyl, 1-imdazolyl, 1-pyrolyl or
pyrazolyl, all of which may be further substituted with Cl.6-al kyl. The
het er ocyﬁaggegﬂ%ﬁgﬁ Jo)Y Vo %gdn?oc&_%doRB substituents and fused to the parent
ring nmay tdogether Porh1r|ﬁgs such as 5-nmenbered nonocyclic rings such as
3H 1, 2,3 15 oxat hi azol e, 1, 3, 2-oxat hi azole, 1, 3, 2-di oxazol e,

3H1, 2, 354di t hi azaol 1 -di.t hi azol ¢, 1 3- gxadi azol e,

o n A G qleslia i S R ot Dogrlomd o Cotgt i azol e,

Lhi azol egropt Mt dawakion O} Hoflsadensh mét R, ekfuiodl 6t GelpiiRigphene and

6- menbered nonocyclic rings such as 1,2, 3-oxat hi azi ne, 1, 2, 4-oxat hi azi ne,
1,2, 5- ox8PHf-azi ne, 1,4, 2-oxathiazine, 1,4, 3-oxathiazine, 1,2, 3-di oxazi ne,
1, 2, 4-di oxazine, 4H 1, 3,2 20 di oxazi ne, 1,4, 2-di oxazi ne,

NNONN RN

N

H 1,5, 2-di oxazine, 1,2,3-dithiazine, 1,2,4-dithiazine, 4H
, 3, 20 di Thd term Geg alliyl zefers thi 4 branghedr, unBrehched alRylgirdupi laving &pm one to _
H1, 2, 3 iazlne.. 2= 0 i azin 2H 1, 2, 5- oxadi azi pe,
1 5 SSRXAEERLRS indliivh: Bejaing YA b eifen o el Bud P BmRE, P
H- 1, 2, dpibpyladbuyl] Deutyll Pindeti/]-3-pkdplyBatid@zrnétByl- 13470yl 2, 6- t hi adi azi ne,
2H 1, 3,4-thiadiazine, 1,2,3-triazine, 1,2,4-triazine, 2H 1, 2-oxazi ne,
H 1, 3-oxazi ne, 25 2H 1, 4-oxazine, 2H 1, 2-thiazine, 2H 1, 3-thi azi ne,

- 2H 1, 4- t ShREHIN &,  RWeRA | 218 C, , BRI hfl ok ey labd¥d 4 : thiin,
1, 4- oxat hi i n,’mm-zﬁ’l, it ;e )f?,h-bli Oﬂ)}?bﬁ‘{ﬁ%ﬁkéﬂr@%{ﬁfltl%ﬁu# ﬁal, dithiin,

- pyri i neffomwpyip asix GrrborHatoisi inchuling ensr doubleybondedndr enet gipteabricycl i c,

- ar ShLy Creﬁ%ét‘v%f}?inﬁﬂ&iﬁgﬁlﬁn@hﬁﬁiﬂdt @&Ileﬁ]yi%%ﬁékyl, butenyl, ethynyl, propynyl

and butynyl. ‘

The term Cag cyéloalkyl designates a monocyclic or bicyclic carbocycle having three
20  to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl,
etc. '

The term Csg cycloalkenyl designates a monocyclic or bicyclic carbocycle having
| three to eight C-atoms and including one double bond. | | '
25 | ' ,
 In the term Cyg-oycloali(en)yl-Cg-alk(enymyl, Csg-cycloalk(en)yl and Cis-
alk(en/yn)yl are as defined above.

7 Thf; terms C¢-alk(en/yn)yloxy, Ci alk(en/yn)ylsulfanyl, hydronyC,.ﬁ-alk(en/yn)yl,
30 halo-Cyig-alk(en/yn)yl, halo-C,.¢-alk{en/yn)yloky, Cig-alk(en/yn)ylsulfonyl etc.
designate such groups in which the C,¢-alk{en/yn)yl are as defined above.




30 The acid addition salts of the invention are preferably phar maceutically
acceptable salts of the conpounds of the invention forned toxic
aci ds. Exenplary of such organic salts are those with mal éw n'lgﬁ@q

benzoi c, wasg@ikic, succinic, oxalic, 11 April 2006

PCT/ DK02/ 00659 9 bi s- et hyl enesal [ cyl I ¢, methanesul fonic, et aned| sul f oni c,
acetic, propionic, tartaric, sallcyllc citric, gluconic, lactic, malic,
mandelic cin citr con , aspartic, stearic, palmtic, itaconic,

glycolic, Sp“SS‘ﬂﬁ“r{?JBef 1@13 Wloweaﬁmw@m torareupa afithe fammolshy | | i ne
acetic aqr,c&sajk(aﬁywuo @g ShRreBr O3l é}?ﬂ‘gﬂm dsrd@ﬁn g BLyeeXanpl e8 5

br onot heophyl |'i ne. Exerrpl ary of such gani c sa ts are those with
hydrochl oric, hydrobrom c, sul furl c, sulfamic, phosphoric and nitric

acids. Fuygd hEé B8y C qém)dsc %1 Sid ”f‘éﬁ;%@% vg@ﬁg@ﬁ@%ﬁ‘rh&l@gnsol vated as

well as in vat ed armaceq | vents such
as watser armahimnmll, aar}d:ﬂ@lla(m@nbylmbonyln QG eepdadiked)pRabod) aredClgr ns are

consi der nt .t u soI vated forns for the purposes of this
i nventi ongc@ag%v)gffe‘t’“ﬁaék@?ftﬁ% b ZeQ%e present invention contain chiral
.centres and such conpounds exist in the formof isonmers (i.e

.enantio s). T I nyention includes all 15 such isoners and any m xtures
t her eof nEIﬁ?EI %‘meg}%ﬁﬁia‘% ptigadly coptaisingi aoe ffenthns beterpaism acwssiived into the

optical aBkinPRESS toan%( @%&E&H%@%@@Bohng flr@ﬂ&xdtngry f%?fg?lt lon of

di astereoneric salts thereof wth an I"Ve ac and |iberating
‘the dpti eteragingle dthemopippragnygo h‘pmdnzbl)b,ybpylmiylrmmyrwotym &l e@which Anot her 20

met hod fﬁfaggﬁmgﬂsﬂgstxﬁﬁ &g@ﬁw Al@[lo the optical antipodes is based upon

- chromat ogr y on an optl ive matri x. Racem c conpounds of the
present invention can also be resolved into their optical antipodes, e.g.
|- (tartrates, nmandel ates or.

carphor SUTERRHEDER Jamed 57 THERl om0 aeene FR s exhen

~canphor s 5 ésbppaPHyiBAt i on may al so

be resol g da¥thbd o AEgERLEPR SGhenfrrddintbb & ROHBSS shef Rl pb BV es.

- ‘15 oxathiazole, 1,3,2-oxathiazole, 1,3,2-dioxazole, 3H-1,2,3-dithiazole, 1,3,2-dithiazole,
1,2,3-oxadiazole, 1,2,3-thiadiazole, 1H-1,2,3-triazole, isoxazole, oxazole, isothiazole,
thiazole, 1H-imidazole, 1H-pyrazole, 1H-pyrrole, furan or thiophene and 6-membered
monocyclic rings such as 1,2,3-oxathiazine, 1,2, 4-oxathiazine, 1,2,5-oxathiazine,
1,4,2-oxathiaziné, 1,4,3-oxathiazine, 1,2,3-dioxazine, 1,2,4-dioxazine, 4H-1,3,2-

20  dioxazine, 1,4,2—dioxazine, 2H-1,5,2-dioxazine, 1,2,3-dithiazine, 1,2,4-dithiazine, 4H-
1,3,2-dithiazine, 1,4,2-dithiazinc, 2H-1,5,2-dithiazine, 2H-1,2,3-oxadiazine, 2H-1,2,4-
oxadiazine, 2H-1,2,5-0xadiazine, 2H-1,2,6-oxadiazine, 2H-1,3 4-oxadiazine, 2H-

- 1,2,3-thiadiazine, 2H-1,2,4-thiadiazine, 2H-1,2,5-thiadiaziﬁe, 2H-1,2,6-thiadiazine,
2H-1,3 4-thiadiazine, 1,2,3-triazine, 1,2,4-triazine, 2H-1,2-oxazine, 2H-1,3-oxazine,

25 2H-1,4-oxazine, 2H-1,2-thiazine, 2-1,3-thiazine, 2H-1,4-thiazine, pyrazine,

' pyridazine, pynmldme, 4H-1,3-oxathiin, 1,4-oxathiin, 4H-1,3- leXll‘l, 1,4-dioxin, 4H-
1,3-dithiin, 1,4-dithiin, pyndme 2H-pyran or 2H-thiin.

7 The term aryl refers to carbocyclic, aromatic systems such as pheny! and naphtyl.
0 |
The acid addition salts of the invention are preferably pharmaceutically acceptable

salts of the compounds of the invention formed with n'oh-toxic acids. Exemplary of

such organic salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,




Addi ti onal nethods for the resolution of optical isoners, known to those
skilled in the art, may be used. Such nethods include tho?g diizﬁgﬁsed by
J. Jaques, A Collet and S© Wley in "Enantioners, Racema 53‘ 1

Resol ut i woo3m2092hn Wl ey and Sons, New 30 York (1981) pefBkiSibkY active
conmpounds can al so be prepared fromoptically active starting materials.
[l Apri] 2006 WD 03/029232 PCT/ DKO2/ 00659 10 Pharnmaceuti cal conpositions
The pharnpaceuti.cal fornmul atio of the jnvention may be prepared by

convent i oﬁsé?’%#t%?eﬁ%’&%ﬂ‘i’ Hleﬁﬁ’ées‘gﬁqn.‘c’ pigrnedizulionics acehgpropioniGriafiabe prepar ed by
m Xi ng t Relicylit, icite, Bhichias, 2sbhie thatil ihihaokid bRkic ASkAYAR LspAR/ or dil uents and
subsequent|ly conpressing the mXxture in a convention tabl etti ng nmachi ne.

Exanpl es SER1% aplmitigntiacopic, glyqoliemtaminehsmasid, glatamie banzstesnifdnic pdt at o st ar ch,
tal cum ' k! I S uns nd the |ike. Any

ot her adﬁeggﬁlg&%&ggg{dg}agggﬂgés@%{ﬁ@bﬁg%gfy (4] S Oﬁgﬁmbdd?' )oses such as

col oussi ngwmadthegpindiiienBsmplarg sfauvtainbigasic el arerthose bath s@dchdsriyyi ded t hat they

are 10 e ible with the active.ingredients. Solutions for injections
may be p?lgpar é%“%?)‘%‘”f‘&s“ﬁ%’ﬁd’%?w O np ﬁ‘ijﬁ!l_sedi ent and possible additives
in a part of the solvent for injection, preferably sterile water,

adj usti n%{lt he @Ol ution tq desired volune, sterilising the solution and

filling Frethdy ecompopndsobthispyanien Bay nshfnunspligfodasiveliissén addi tive
convent i gsldbdfortSaitH ﬁhahﬁ%ﬁ:eﬁfcﬁll)}%%ﬂ%lc PALEE suchUE D@35 @i Ghd Y agents,
preservatives, antioxidants, etc. The pharnmaceuti cal "conpositions of this
i nverifi ofhedike.tlh gensrahibatelvated forme afeaonsidessd eqilivalentdothd ansodvawidt h t hi s

i nventi Oﬁm%yofh?gg’ﬂ‘[é%%i(’ﬂh%ﬁ I]Bé/n_any suitable route, for 20 exanple orally

~in the formo capsul'es, powders, syrups, etc., or parenterally
in the formof solutions for injection. For preparing such conpositions,
nmet hods be used, and any pharmaceutically

| | nown in,t art m [ |
- accept ab&%n%%lfrtt;‘? @F‘?f’“‘bqslogg’ﬁﬂ’?,sem @'éﬁ‘?“ﬁf‘éﬂ?‘%‘“&’f’“%f’ﬁ@ies el ves normal Iy used
S ,n t he agdmpvaydskRistineb form of isomers (i.e. enantiomers). The invention includes all

15 such isomers and any mixtures thereof including racemic mixtures.

Racemic forms can be resolved into the optical antipodes by known methods, for

example, by separation of diastereomeric salts thereof with an optically active acid,

and liberating the optically active amine compound by treatment with a base, Another
20 method for resolving racemates into the opfical antipodes is based upon

chromatography on an optically active matrix. Racemic compounds of the present

i1_1_vention can also be resolved into their optical antipodes, e.g. by fractional

| crystallization of d- or - (tartrates, mandelates or camphorsulphonate) salts. The
compounds of the present invention may also be resolved by the formation of

25  diastereomeric derivatives. .

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

30 York (1981).

Optically active compounds can also be prepared from optically active starting

materials, _




25 Conveniently, the conpounds of the invention are adninistered in u%g
dosage form containing said conpounds in an anount of abouyt ,0.
i ] g h Aget 20 10

nmyg. The total daily dose is usually in the range of about

and nostwpmsimeabl y about 0.1 to 50 ng of the activepeniR@wickeof the

dinvention. 30 The conpounds of the jpnvention are prepared by the follow ng

general nethods: a) Deprotection or cleavage froma polyner support of a

conpound pi | . Apri| 2006 WO 03/029232 PCT/ DK02/ 00659 11 (R2)q
I V\hereiﬁri:k%n&rl%gflgegsfgn é(ls(tﬁ%‘S and R, R2, R3, in, p, q, s, X, Y and the

dotted Be are as described above, and R" is a teré- butylb, met hyl, et hyI,h
allyl or.he | group.or R.0002 is a solid supporte car bamat e group, suc
as %/he V\gﬁa%‘%@? ytbcélgg’&m(‘:lé?oﬁ‘éé@@‘qvﬁlﬂ%r“?ayﬁ’? PreR@Rd Baronvediestlor mati on of a
conpound mattolds inQkieaH, &od dxhmale: Tdblelindy He priffARA By thiktng thB%etive": P, 0, Y and the
dotted Iine are as descri bed above, to the c0rrespondi ng di azoni um

~ conpotind IDEEENL Wik erdinentadjpvenisand/or dilvgntsrand subsequenthycompresta thaher ei n X and Z

Aori 2000 BB SN Ey e SRR DR et BT R 8 el Ynd ¢ are s

“descr i beeorayisoecon ddictapotatolstabcht falvgmanegesioh sfearay gedatine, lactose,

gums, and the like. Any other adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives etc. may be used provided that they are

10 compatible with the active ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
“adjusting the solution to desired volume, sterilising the solution and filling it in
15 suitable ampules or vials. Any suitable additive conventionally used in the art may be

added, such as tonicity agents, preservatives, antioxidants, etc.

The pharmaceutical compositions of this invention or those which are manufactured
in accordance with this invention may be édministered by any suitable route, for

20 example orally in the form of tablets, capsules, powders, syrups, etc., or parenterally
in the form of solutions for injection. For pfe_paring such compositions, methods well
known in the art may be used, and any pharmaceutically acceptable carriers, diluents,

ekcipients or other additives normally used in the art may be used.

25 Conveniently, the compounds of the invention are administered in unit dosage form
containing said compounds in an amount of about 0.01 to 100 mg. The total daily
dose is usually in the range of about 0.05 - 560 mg, and most preferably about 0.1 to

50 mg of the active compound of the invention.

30 The compounds of the invention are prepared by the following general methods:

a) Deprotection or cleavage from a polymer support of a compound with formula II




[

(A -(CH2) mHi ) NH(CH2) 2C1 or (Br-(CH2) mti ) NH(CH2) 2Br wherein in are as
defined above. 5 d) Reacting a conpound with fornmula V (R?%igﬁlﬁé% V
e or

wherein R2, R3, X, s and q are as descri bed above and G i

i odi ne ay@muvdsth a conpound of formula VI 10 VI whesGigioRoessé N and p are
as defined above. e) Dehydrating aq? optionally sinmul taneous?y deprotecting
a conpound of fornmula 15 VIl (R3) (R2)g VIl wherein R, R2, R3, X m p,
g and s are as described above and Ris either a hydrogen atomor a BCC
group. 20 11 April. 2006/%\0 03/ 029232 PCT/ DKO2/ 00659 13 f) Hydrogenate the
doubl e bond gn a EBhpo¥nd of formula VIII (R% (R2)g VIII wherein R, RZ
R3, X, m p,lg .suredas. descri bed above. 5 The deprotection according to
net hod aj., rf OkTeg tandard techni ques,

\—f/] (R,

I

wherein Z represents

O

(R%);

5 and R', R}, R3, m, p, q, S, X, Y and the dotted line are as described above, and R isa
tert-butyl, methyl, ethyl, allyl or benzy! group or R OCO; is a solid supported

carbamate group, such as the Wang resin-based carbamate linker.

b) Chemical transformation of a compound with formula IIT . -
10

(R1)p H,N

HN Ny

. Y,

11
wherein R', R?, m, p, 9, Y and the dotted line are as described above, to the
corresponding diazonium compound, and subsequently reacting with a compound
15 HXZ, wherein X and Z are as defined above. ' '

¢) Reactinga comj:ound with formula IV
(R3),

HN :
(R3)y




known to the persons skilled in the art and detailed in the textbook
Protective Goups in Oganic Synthesis T.WGeene and P. G | ey
Interscience, (1991) ISBN 0471623016. 10 Starting mterialliﬂpﬁ%w?@?%la I
wher ei n Wo'osmei®r t - Bu were prepared according to the p@RpeRRbse as outlined
bel ow. Fl uoroni trobenzene derivati vgs were react ed with phenols or -

"t hi.ophenol s according to the procealure of Sawyer et al. J.Og. Chem 1998,

63, 6338 foll 3 reduction usjing standard procedures known to the
persons Mt éqoqe{\f Regy Wﬁé‘reaﬁstdescmh?cga bpyreyithiensalindaing epe of formule

cor r espoipdi- NH(@H di um

bor ohydr :oge@%ﬁ%gnj unc?fcé%gw(mt(@ﬁha]‘ ng?&{rgzgﬁwggr!?%n%%g%ta g‘gt in an

al cohol i 8%8{ vent or reduction usi ng a netal chloride salt such as zinc
chloride or tin chloride. The resulting aniline was then converted to a
properly substituted 3,5-di ketopiperazine in a nodification of the
proceflur ) deattmgsecaptpoahd witlforeath V Tr av. Chi m Pays- Bas 1998, 107, 303 using
N but yl oxycar bonyl i m nodi acetic acid. The 3, 5-di ket opi perazi ne derivative

was then red with for exanple borane to the corresponding BOC
protected piperazi ne, which was then deprotected to the piperazine in

situ. /Z 11 Ap(R3), 2006 WO 03/ 029232 PCT/ DK02/ 00659 14 The conpounds
shown in fogimula 11, wherein Y=CH and the optional double bond is reduced,
were prepared fromtheir tertiary al cohol precursors VII wherein Ris a BOC
group, by a fied Barton reduction in a simlar manner as described in
Hansen etG nt hesi s 1999, 1925-1930. The internediate tertiary

- al cohol s wer ?@red fromb5 the correspondi ng properly substituted

~1- br ono- phenyl sul f ahyl benzenes or their corresponding ethers by

- met al - hal ogen \éxchange fol l owed by addition of an appropriate electrophile

of the fo izlﬁg kn imlar manner as described in_ Pal mer
erem s and q are as described above and G is a bromine or iodine atom

with a compound of formula VI

(RY,
HN NH
m
10
VI
wherein R', m and p are as defined above.
¢) Dehydrating and optionally simultaneously deprotecting a compound of formula
15 VI

(R3), |

Vil

wherein R', R, R®, X, m, D, q and s are as described above and R is either a hydrogen

atom or a BOC group.
20




et al. J. Med. Chem 1997, 40, 1982-1989. The properly substituted 1-brono-
phenyl sul f anyl benzenes were prepared in a simlar manner aﬁl%sqrb%d in
the 10 literature by reaction of properly substituted thi opherﬁﬂg th
proper | ywewbeioptout ed aryli odi des accordi ng to Schopf gperprensg®sl apbach
Tetrahedron 2001, 57, 3069-3073 Bapges et al., Og. Lett. 2002, 4,2803-2806
and Kwong et al. Og. Lett. 2002, 4, (in press). The correspondi ng

substi t ut - nzenes e _pr red as described by Buck
et aI.'ngﬁy%ggégﬂg%%gﬁggﬁ&%gﬁéPT%Q%£R¥§ETB%§ 15 I X The cl eavage from
a polynmer support, ,stgh as fromthe Wang resin based carbamate |inker,
according to net hqd was performed according to literature known
procedures (Zar agox 3ﬁhedron Lett. 1995, 36, 8677-8678 and Conti et al.
.20 Tetrahedron Lety. > 38, 2915-2918). The starting material of formula
Il may al so(dg pr&pared according to the nmethods described in patent
appl i cati on AN $96831. The diam nes were either commercially available

O
1

_ ; di chl orobenzene-r| 5-cycl opent adi enyliron(I1l)

hexaf | uor ophog] 7hdR&ubst it uted anal ogues were synthesised according to
literature known procedures (Pearson et al. J. Og. Chem 1996, 61,
1297-1305) or vgygnt hesi sed by methods known to chem sts skilled in the art.

11 ril 2006 3/,029232 15 C PCT/ DK02/ 00659 0 (RI), CO (RI), Few (R O
(R f\p Fe@yeregl QAPRQ L X m, p, q and s are as described above. (R (R) (R)

5
The deprotection according to method a) was performed by standard techniques,
known to the persons skilled in the art and detailed in the textbook Protective Groups
B in Organic Synthesis T.W.Greene and P.G.M. Wuts, Wiley Interscience, (1991) ISBN
0471623016. |
10 _
Starting materials of formula IT wherein R™ = ters-Bu were prepared aééording to the
procedure as outlined below. Fluoronitrobenzene derivatives were reacfed with
phenols or thiophenols according to the procedure of Sawyer et al. J.Org. Chem.
1998, 63, 6338 followed by reduction using standard procedures known to the persons
15 skilled in the art. This includes reduction to the corresponding aniline using a metal
hydride salt such as sodium borohydride in conjunction with palladium on carbon
catalyst in an alcoholic solvent or reduction using a metal chloride salt such as zinc
chloride or tin chloride. The resultihg aniline was then converted to a propely -
substituted 3,5-diketopiperazine in a modification of the procedure of Kruse et al.
- 20 Recl.Trav.Chim.Pays-Bas 1998, 107, 303 using N-butyloxycarbonyliminodiacetic
acid, The 3,5-diketopiperazine derivative was then reduced with for example borane
to the corresponding BOC protected piperazine, which was then deprotected to the
piperazine in situ.

/2 sz
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{R2), : (R%), . (R2), ;< {R3),

o




R O/ "TNHR-.O\N~ HX7 RO~ 1 I\ //R" Il m ~Hm \Z The diazotation
foll owed by reaction with a conpound HXZ according to the rﬁ'zf{ul%gz ﬁ% was
perforned by addition of the diazoniumsalt of the correspon i g line to

a 5 sol uybesn®izzsodi um salt of a thiophenol or a phengdrhbRozabssaqueous
suspensi on of copper. The starting,material of fornula Il was prepared as
outlined in the following. A fluoronitrobenzene derivative was reacted

with a pi-perazi ne . derivatjve i sal ch as NMP or ot her

di pol ar apy §oTROEd; %8}““' ”i:%ﬂ’f“é{? ﬁi %f%{ﬂ‘%%‘awﬁ@mw%ﬁle b9ad i i et hyl ami ne
to af f or dedube, ektelpidpated BN PleRRIEAING] HutBAVIV GherdAR ik ARGOTEdI ate 10
ort honi t rophenyl pitﬁgé&azi ne was_ subsequently reduced usi ng standard

pr ocedur SEURsPY &y Bytopeedugtioiy a similar waner aslgsamihedsinitansesfet f or mul a |11 .

R i e W N L s T

hydr oBr ofieertespondngprapabyshitituthd Iskrbmo-phinyitselfmylbendesesas thief i ned above was
perfornmed_i |, 8l S Ehed i i.rcar.et al. J. Med. Chem
1992, 35?0%%3@@%&3?%{%%21&]0&%}eex?l?azlgéfo@f’w?%?yn%fig“’ilQ'fWere prepared as
descri bedpmbmiet dletroghikrof ihe formatadiiiak Sintfar fnaidethsadebdribedi®am@act i on of a
conpound of V.w th I 20 of formyla VI in nethod d) 20 was
'_performaat?l'rj'yegﬁ:ﬁ%f"a?ﬂr?a%i?&é@%gg@ﬂ% %SNF@MSE’&WE"H al . Tetrahedron
Lett. 199RenyBOIfanGbénRRE weld\iresikallih b BithiRPdiSiirehs REcrb&d AYhed V was prepared in
a simlar, manner as described in Schopfer et al. Tetrahedron 2001, 57,

3069-18075terafye by esaciionof poperheabstituied thisghevplsivitharopstiysubstitntédus depr ot ecti on
of a conpendlQt I | et foraed-4n a simlar
manner g@desc%a%ceog(ﬁril QF%M rr\ﬁé(% S%h%pﬁ%&a@%m ?gg? %3%61%82 1989. The
‘st ar t i ngBatas ral.alrgoLert. 300%.14,22803-2806wad Ewong B=dH OvgsLqnr 20045 £dif r om a conpound
of fornmula VIl wherein.Ris.. rou see above) by deprotection with
hydr ochl bl The i°8““r'sﬂ°r&é‘lgrf5%8ﬁ%t‘:%%{§‘88??8%“%6?*’?’6%“&%}%)) be prepared a5 -
described by Buck et al, Org. Leut. 2002, 4, 1623-1626. '
(RY),

BOCN O

15
X

The cleavage from a polymer support, such as from the Wang resin based carbamate
linker, according to method a} was performed according to literature known
procedures (Zaragoza Tefrahedron Lett. 1995, 36, 8677-8678 and Conti et al. |

20 Tetrahedron Lett. 1997, 38, 2915-2918). '

The starting material of formula IT may also be prepared according to the methods
 described in patent application WO 01/49681. The diamiﬁes were either commercially
available or synthesised by methods known to chemists skilled in the art Tron- |
25 complexes, like n°1 ,2-dichlorobehzene—n5-cyclopentadieny1iron(]1)
hexafluorophosphate and substituted analogues were synthesised according to |
- literature known procedurés (Pearson et al. J. Org. Chem. 1996, 61, 1297-1305) or
synthesised by methods known to chemists skilled in the art.




" The starting material

APl 150EX i nstr, .
LC-8A/ SLC- 1A LG sygfem unt® 30,

11 April 2006 WO 03/029232 PCTI DKO2/ 00659 16 VII wherein R = BCC, may be
prepared as described in Palner et al. J. Med. Chem 1997;[_?8@13?@%1989.
y

‘The reduction of the double bond according to nmethod f) wa

per f or mewoly2s2cat al ytic hydrogenation at |ow pr essu§§r,f,§02,?00%t,m) in a.
Parr apparatus, or by using reducing agents such as diborane or hydroboric

derivatives as produced in situ from NaBH4 in trifluoroacetic acid in
i nert solvents such as tetrahydrofuran (THF), dioxane, or diethyl ether.

g whornula VIl was prepared fromll as described in

Anal ytical LC-MS data were obtained on a PE Sci ex

| pped R1\/vith | onSpr ay sour ce and Shi madzu

(ilaz)ﬁ mniV\at( FS/S( etry C18 col ugn
with 3.5 tigle size, ent e A = t oroacetic aci
(100:0.05'1? an vaater %cetm[_,fr;ri%'i?oro cat cd”"(S: 95: 0. 03) ;
Met hod: Linear ¢ I ent elution dh 90% A to 10 ] 4 mn and 20 with a
flowrate of 2 nL/mn. Purity was determ ned by i nteghation of the W (254

met hod a). 10 Exa

nt

nn) and ELSD trace. The retention tines (RT) are expressed in ninutes.

Preparative LC-Ms-purification was performed on the sane instrunent.

Col um: Kkl - A W th 5 mparticle size; t had:. Li near
gr adi ent ﬁie] ?Jlt | onlo\gﬁ%wg%})% ,3\&[0?&1%%0@'3?%‘1% ?F"%WH&X? %EHE?%TOFOW rat e . of
22. 7 i/ b} wies ferfatdd by additireafttheodia dbiumesalt pethé esrresbnbivig Shilihd tofal oW VB

detection, .1H .spectr.a were recorded at 500.13 MHz on a Bruker Avance
DRX50 F%'étfoflt?gél\%u'% Fa%aotfafg?}’.hf%‘ﬂ 08 Pisoldn p} apugpus Aespomsion of st r unent .

 Deuter at exppetehi drane Aol detof A 8%he preikar REANRA A%HiwiBE. di met hy|

- sul f oxi de I,é_‘gQ.B(%D) 30 were used:as solvents. was use

e | ] . as internal
r ef er enc® fSERiRbenzensloryaie Wentereted with apiperagine dexipativedmalsdlvenppm val ues. The

fol I ow n&cﬁ?@bﬁl\ﬂ RMIORRE cﬁp&iﬁrea%rcftﬁ 'Solvent containing an organic base such

 as triethylamine to afford the orthonitophenylpiperazine derivative. The intermediate
10 orthonitrophenylpiperazine was subsequently reduced using standard procedures as

stated above to give the starting material of formula IIL,

The reaction of a compound of formula IV with an alkylating agent of formula (Cl-
(CH2)m«1)NH(CH,),Cl or (Bl"(CHz)m+1)NH(CH2)2BT as its hydrobromide or

15 hydrochloride salt, wherein m is as defined above was performed in a similar manner
as described in Sircar et al. J. Med. Chem. 1992, 35, 4442-4449, Starting materials of

formula IV were prepared as described above for starting materials of formula .

The reaction of a compound of formula V with a diamine of formula VI in method d)

20 was performed in a similar manner as described in Nishiyama et al. Tetrahedron Lett.
1998, 39, 617-620.'Thé starting material of formula V was prepared in a similar
‘manner as described in Schopfer et al. Tetrahedron 2001, 57, 3069-3073.

The dehydration reaction and optional simultaneous deprotection of a compouﬁd of

25 formula VII in method €) was performed in a simitar manner as described in Palmer et
| al J. Med. Chem. 1997, 40, 1982-1989. The starting material of formula VII wherein
R=H was prepared from a compound of formula VII wherein R is 2 BOC group (sce

* above) by deprotection with hydrochloric acid in methanol. Compounds of formula




multiplicity of NVR signals: s = sihglet, d = doublet, t = triplet,

q:
quartet, qui = quintet, h = heptet, dd = doubl e doublet, = . e
‘triplet, dq = double quartet, tt = triplet of triplets, n?LA#HFQ#E4et and
b = broqﬂo&gﬁgﬁgt. i 1 April 2006 WD 03/029232 PCT/ DKR<&HIQ98Rse 17 For
i on- exchange c

romat ogr aphy, the f(i)%lowi ng material was used: SCX-col ums
(1 g) fromVarian Mega Bond Elut(r), Chronpack cat. No. 220776. Prior to
use, the &S X—Cohirms were pre-cqonditigned with 10% sol ution of acetic acid
“in methaN "ﬁ}f‘@ﬂn M BOEgRays-reenas exdassrird pyPaimery plad idad. Cheny| t avi ol et | i ght
source (264F Y9 16¢01985. Philipps was used. As starting polymer supports for
solid phase synthesis, Wang-resin (1.03 mmol/g, Rapp-Pol ynere, Tuebi ngen,
Ger many) was used. Preparation of Intermnediates 10

e-7,2-Di S GV t adi Kron(Ll exaf uar,ophosphat e
Ferr ocengﬂe% %@%g?éﬁgﬁﬁidﬁeob%& gﬁ%gﬁﬂlﬁﬁgﬁg ¥‘§l }gh 8 F%%alg’fﬁgo%ed ﬁﬁd powder ed
al um ni ueatalytihydiogematien stuow ereskack (<13 atm 2 irdi Rant appaame,ze bpudilgdO0 nl) and heat ed
to 90C in.a. nitrogen atnosphere for.5 h with intensjive sfirring. The

mi xture ngcn&go‘@f"étﬁlg{cg 2 %‘gl?)ﬁatq? g%%g‘frlfrd@“%?ﬁ‘(ﬁeﬁzﬁtp@d“f%é6‘“?1}{ Myas added

car ef ul | NaiBh, anfidorqu0étici adidsin Meitls6lveButing tdthah9drofiitad (TEIFRaAt h. Hept ane (500
m.) and di et hyl et her &5500 m.) were added, and the mxture was stirred at
r oom t enfy&@¥apfr diefhyt ethes. Theitiring maperial of fomente Vit waenrepasdfeam v t h

di et hyl efdhRécribai i na®ddah.) - The aqueous phase was filtered, and aqueous
ammoni um hexaf | uorophosphate (60 g in 50 nL water) was added in snall
~portitbns under stirring. The product was allowed to precipitate at room
tenperature. After 3 20 hours the precipitate was filtered off, washed

“.intensively with water and dried in vacuo (50 C) to give 81 g (21% of the

“title cofyamples as a |ight yellow powder. 1H NWR (D6-DVSO): 5.29 (s, 5H);
6.48 (m 2H); 7.07 (m 2H). Preparation of polystyrene-bound am nes 25

AT PR BRI A OMSCAIR00Y LIRS PR SRS M IBE R Y strR bt Bhbeea®
- . with JonSpray source and Shimadzu LC-8A/SLC-10A LC system. Column: 30 X 4.6
mm Waters Symmmetry C18 column with 3.5 pm particle size; Solventsystem: A =
water/trifluoroacetic acid (100:0.05) and B = water/acetonitrile/trifluoroacetic acid
~ (5:95:0.03); Method: Linear gradient elution with 90% A to 100% B in 4 min and

20 with a flow rate of 2 mL/min. Purity was determined by integration of the UV (254
nm) and ELSD trace. The retention times (RT) are e;xpressed in minutes. |
Preparative LC-MS-purification was performed on the same instrument. Column: 50
X 20 mm YMC ODS-A with 5 pm particle size; Method: Linear gradient elution with

_ 80% A to 100% B in 7 min and with a flow rate of 22.7 mL/min. Fraction collection
25 was performed by split-flow MS detection.

"H NMR spectra were recorded at 500,13 MHz2 on a Bruker Avance DRX500

instrument or at 250.13 MHz on a Bruker AC 250 instrument. Deuterated

methylenchloride (99.8%D), chloroform (99.8%D) or dimethyi sulfoxide {99.8%D)
30 were used as solvents. TMS was used as internal reference standard. Chemical shift

- values are expréssed in ppm-values, The following abbreviations are used for

multiplicity of NMR signals: s = singlet, d = doublet, t = triplet, q = quartet, qui =

quintet, h = heptet, dd = double doublet, dt = double triplet, dq = double quartet, it =

triplet of triplets, m = multiplet and b = broad singlet.




4-1 (4- Ni t rophenoxy) car bonyl oxynet hyl | phenoxynet hyl pol ystyrene (267 g, 235
nmol ) was suspended in dry N, N-dinethylformamde (2 L). N Meh%igg 6ohol I ne
(238.0 g, 2.35 nol) and piperazine (102.0 g, 1.17 nol) were a and t he
m Xt ure wdesooishrred at roomtenperature for 16 h. The-fmaizeses filtered
of f and washed with 30 N, N-dinethylformanide (2 X 1 L), tetrahydrofuran (2
X1L), water (1 X 500 nL), nethanol (2 X 1 L), tetrahydrofuran (2 X 1 L)
and net h%no.l Finally, the  resin was washed w th dichl oronet hane

(3 X 500 HT?“'%%@%(‘E%C haﬁpgwbbéhe(fztkove'pg mgteripl)was ysegd 8CH-calymak fost col our | ess
resin (24Ps8n Wariad MefPBod Eﬁ@%ﬁ ciﬁ%@%&%@&%?zﬁ%. %Qﬁo%ge%% 18 The

fol | ow n%‘ﬁol styrene bound di'am nes were preparéed anal 6gously:

4-[(1, 4- Wepd pregopigronbdwitinbd% yolhpinef eseyivatib i pethywl @Br ene

o 2t b 8 dL e AR00 Sy et b ulhii S YighQBGRE Bl S ant O 1) S

4- ((45[ gBhilippsGidsmsaipAe Btiig pbly@yici E@dbmmiakers?ﬂmbdis), Ypinpessari n-1- yl)

car bonyl &x(ﬁ’tnet h]?ll %{ohego&ynet h‘ﬁ{ po ést yrene hexafl uor ophosphat e

(1 nt er meHi GtBMO¥E RappPlymerggTuekingen), Germany) was used.

4-[ (Pi perazin-1-yl)carbonyl oxynmet hyl ] phenoxynet hyl pol ystyrene (115.1 g, 92
10 mmmol ) _was suspended in dry tetrahydrofuran (1.6 L), and

716- 1, 2- Breparasion wb ntenmeediates * cycl opent adi enyl i ron(11) hexaf | uor ophosphat e
(76.0 g, 184 mmol) was added followed by potassium carbonate (50.9 g, 368
mol ), T £ m xtuyre was, ,stirre t 60 C.for 16 h. After cooling to
roo m)l? enﬁg{”gﬁ&gﬁgﬁéﬁf dLicFclgpgetagie Jfl’é?'g&) %T’“F uorgpkoRhekied with

tetr ahdetmfoUéIﬁr(i_Idﬂg))ﬁnﬁ?ﬁoﬁﬁ-alumiﬂi@&ﬁﬁclﬂ&ic%(Zﬁoggféha ovdRbddaldhigiur an 15 (2 X
500 niL), water (2 X 250 npl), nethanol §2 X 250 ng), di chl oronet hane (2 X
250 i) @A8) werrwspended m h2-dichlorabenzeps (389 ml.) andieated & $9°Géra washed wit h

dark or amost el 1S b Wit FERE s hEfe Thefsti (& dobiea o 4° Yon- compl ex
was pr epampetatareang guates (W00 mL) was added carefully in small portions while cooling
15 onanice bath. Heptaﬁe (500 mL) and diethylether (500 mL) were added, and the
mixture was stirred at room temperature for 30 minutes. The mixture was extracted
with diethylether (3 x 300 mL). The aqueous phase was filtered, and aqueous |
ammonium hexafluorophosphate (60 g in 50 mL water) was added in small portions
under stirring. The product was allowed to pref:ipitate at room temperature, After 3
20 hours the precipitate was filtered off, washed intensively with water and dried in
vacuo (50 °C) to give 81 g (21%) of the title compound as a light yellow powder. 'H

NMR (Ds-DMSO0): 5.29 (s, SH); 6.48 (m, 2H); 7.07 (m, 2H).

Preparation of polystyrene-bound amines
.2 4—[ (Piperazin-1-yl)carbonyloxymethyl]phenoxymethyl polystyrene -
| 4-{(4-Nitrophenoxy)carbonyloxymethyl]phenoxymethyl polystyrene (267 g, 235

mmol) was suspended in dry N,N—dimethylformamide (2 L). N-Methylmorphotline

1(238.0 g, 2.35 mol) and piperazine. (102.0 g, 1.17 mol) were added and the mixture -
was stirred at room temperature for 16 h. The resin was filtered off and washeﬂ with

0 N,N-dimethylformamide (2 X 1 L), tetrahydrofuran (2 X 1 L), water {1 X 500 mL),

methanol (2 X 1L), tef_rahydroﬁuan (2 X 1 L) and methanol (1 X 1 L). Finally, the

- resin was washed with dichloromethane (3 X 500 mL) and dried in vacuo (25 °C, 36
h) to yield an almost colourless resin (240.0 g). '




"Et hyl ace

4-((4-[rlI6-(2-Chloro
Phenyl )-rl f-cycl opentadienyliron(ll)J-[J, 4J-di azepan | - &PntIZOOG

yl) car bonyl oxynet hyl ) phenoxymet hyl pol ystyrene hexafluorophos

(I ntermaglbaimeiserliandl j) 25 Preparation of further ipd@hk@lbabdes
1-tert-Butoxycarbonyl - 4-[ 2- ( 4- et hx%phenyl sul fanyl ) phenyl Jpi peridin-4-ol A
sol ution of BuLi (2.5 Min hexane 2.0 M, 30 mol) was slowy added to a
stirred nmet h Iphenylsulfanyl)benzene (30 Mol ) in

ion o
dry THE ( %ng)lmbﬁ%r’éefwﬁ?lﬁeﬁ “&Yﬂeswrelpfel’?ﬁé 8PN was stirred for 10
mn bef 0W%f(ﬂ#—@@epdhLJpﬁ}cbﬁioﬂﬁoﬂym@ﬁ%?ﬁé%ﬂ(ﬁeﬁﬁ'pgxlygtﬁrre;ze butyl ester (5.98 g, 30
nmol ) was added in one portion e solution was allowed to warmup to
roomtenperature and then stirred for 3 h. Saturated aqueous NH4CI (150

m) was d f {.06 d,1l1 ril 2006 WO 03/029232
PCT/ DKOZ?g%%S%%%SO \t/rv?st?[hE y" act‘él\tl\@scggf(a%%g& ylmﬂ@?or gani ¢ phase was washed
wth bri hexaﬂtinfoepﬂm(;ﬂigﬁm) and the sol vent was evaporated in vacuo. Crude |

was purif fl ash qrrat ography on silica gel (eluent:
f e(?/‘%ﬁ é‘ig”” " %’dﬁﬁ’%‘éﬂ?'éeéylf’ﬁé( Blgtngeeinclonpound as a white foam

| LC M5 (”}lg)ar%bﬁtﬁé}ﬁjv)wken%metkﬁf ;%stypé}zr 'h&%ﬂ&%pkosﬁha@'{ﬁ@me%@ 100% yield:

502
1- tert B@rypdky@éﬁ%ﬂhyl 4-[ 2- (4- et hyl phenyl sul f anyl ) phenyl j -

5- di oxop €; t £ 2a 4- Vet h suI fanyl )anl l'i ne
(2.9 g, {}Lgfrg Hzglesylévaa% %1&5}??6& gp{w"o gthﬁ-lﬁ‘glﬁgﬁne(ﬁ)?ﬂﬁ’) and pl aced under a
nit r@genmmh@pmde&\kddrﬁtdml@dmﬂlﬁﬂ L}?@:ﬁwﬂlﬁ)l Mi@ﬂ@f@@ﬁeﬁ&n -acid (4.7 g,
20.2 mmol )  and car hon di i m dazol e .29 mml) were added to the

~ sol uti oncyéme‘%t%efﬁyéﬁ’é{m@ﬁ“ﬂ&%mp}éﬂ’@%‘e(@pcﬂrif’dﬁmﬁ@lhwgsa B& reaction mixture

Vas  COOffdwhPby RRiliB TRE ik neke&h %g was added. The
resulting sol uy': I on 1Was t hen % %IJG w t %I ﬁﬁﬁ%a%é ‘&1’9200 m), 2 N HC
(2 X ZOOSth)i atl®) “Srfdr el Wfiat edlisgiirorm tnperaiude theoksin wanfilfet@offil) and the
sol vents cu Yiel . 0 13) 1.5 (s,
oH): 2. I ( e R@&fﬁﬂﬁ rﬂlyglroﬁl g% X'$00 mdL ), W water (2 j)PZS@mL), te#%d{‘o(ﬂ\?r%n |
15 (2 X500 mL), water (2 X 250 mL), methanol (2 X 250 mL), dichloromethane (2 X
' 250 mL} and methanol (2 X 250 mL). Finally, the resin was washed with
dichloromethane (3 X 500 mL}) and dried in vacuo (25 °C, 36 h) to yield a dark orange
resin (142 g).

20 The following polystyrene bound iron-complex was prépared analogously:
4-({4-[ nﬁ-(Z-Chloro-phenyD- 1 -cyclopentadienyliron(ID)]-{1,4]-diazepan-1-
¥ }carbonylo;g;merhyyphencvg:methyl polystyrene hexafluorophosphate (Intermediate
for liand 1 _]) '

25 Preparation of further intermediates

I-tert-Butoxycarbonyl-4 -[2-(4-met_hﬂphenylsﬁ#anyl)pheny{]piperidin-4—0[

A solution of BuLi (2.5 M in hexane, 12,0 ml, 30 mmol) was slowly addedto a stir;'ed
 solution of 1-bromo-2-(4-methylphenylsulfanyl)benzene (30 mmol) in dry THF (75
30  ml) under Argon at ~78 °C. The solution was stirred for 10 min before 4-oxo-
- piperidine-1-carboxylic acid tert-butyl ester (5.98 g, 30 mmol) was added in one
portion. The solution was allowed to warm up to room temperature and then stirred

for 3 h. Saturated aqueous NH,CI (150 ml) was added and the solution was extracted




.. 16 hours.

4H); 7.02-7.18 (m 311); 7.2-7.45 (m 5H). The followi ng 3,5

di ket opi perazi ne derivatives were prepared in an anal 0gous 44 2‘%1_& g
1-tert-Butyl oxycarbonyl - 4-[2-(4-chl orophenyl sul f anyl ) phenyl’j | OXOpI per
azi ne (Wowapavexdi ate for 2b) PCT/DK02/00659
1-tert-Butyl oxycarbonyl - 4-[ 2- (4- rretllgoxyphenyl sul fanyl ) - 4-chl or ophenyl | -3,
5- 25 di oxopi perazine (Internedi ate for

1-tert-B I hoxyphen n t hyl phenylj -3

5. ai oxon, BeryHERRBIN e ot G Tphe yéé’wash% s il adked ALY

1-tert- Butl@'th@xglwrtmeap&aﬁe&fdﬁcmmmypﬁhepyﬁmlbymyﬂ) 5- net hyl phenyl j - 3,

5- di oxo | nt er at e -tert-Butyl oxycarbonyl -4-[2-(4

J1l uor oph%nngﬁﬁfﬁg %Srﬁfucaﬁgﬁgb‘ tﬁﬂﬂ""fﬂ Q’ta"ﬂl Bﬁﬁ)ptf’rﬂé}d&‘z‘q th%%/ gt er nedi at e

for 2,J) compduad s Burhiyd 0 CECAVBL Mﬁ)gllp\t g;pzj (gvlfanyl) S5-trii
erazi ne nt er me

| uor onet enyl j . . di oxo i ate for 2g) 11
Apri | éoo%%@gy’@i@%%%ﬁ/%@ég%g%g 20 2- (3- Met hyl pi per azin-1

yl ) phenyl am ne (internedi ate for 3a) Fluoronitrobenzene (7.1 g, 50 mmol)

- was dissolved in DVF (100 nL) containing triethylamne (10 g, 100 nmol)

~and pl acédertrBuploxecarlionyledgon(4anatpighminlfabtphdngl] B, Ssdibtipiperuzivas added

2- methyl( lfﬁ%%aﬁ’ 5 5 g, 55 mmol). The reaction was heated to 80 C for
ere f n was allowed to cool to roomtenperature before the

~sol vent Qdé-Metijiphenyldutfatydiahiliol2A0g 1815 nwad) Ras disbivbd MGRY @FHF 310%100 n) and

i ce- ter %’rqu n&l re. added to the_solution and the p uct was
‘extrd teﬁl 94PIEfe ‘Pfi/,\eg? Rirogen Amesphese NTL’f”“bW@G%ﬂlﬁéﬂbﬂmﬁé@éetWas sat ur at ed
wi t h sodigidachy, 2o] Qdﬁn@lpﬂmd%bbasqfdﬁﬁm]a%lxvptfg 2h Q%m&fﬁ:&%taﬁde(d%ox 200 nL). The

“.organi ¢ phases were conbi ned, washed w saturate rine, dried over
magnesi uthe selrtios aad tifejr¢actierewasanfiuvet &rfop houra(The vastiononmtentasat ed i N vacuo.

The pr odygledd-om t%pé%e%é &R!,'I W8tk (508" rﬁ 02 added Srnlly n):sultlng
- solution was then washed with 2 N NaHCO; (2 X 200 mL), 2 N HCI (2 X200 mL)
i 15 and saturated sodium chloride solution (100 mL) and the solvents evaporated in
vacuo. Yield 6.0g , 107%, 'H NMR (CDCl3) 1.5 (s, 9H); 2.32 (s, 3H) 4.4-4.6 (m,
4H); 7.02-7.18 (m, 3H); 7.2-7.45 (m, SH).

The following 3,5 diketopiperazine derivatives were prepared in an analogous
20 fashion: ' |

1-tert-Butyloxycarbonyl-4-f. -(4—cklorophenylsu{ﬂanyl)pheny{]J,5-dioxopzperézine
_ (Intermediate for 2b) o
- 1-tert-Butyloxycarbonyl-4-[. 2-(4—methoxyphenylsulﬁmyl)-4-chloroﬁhen yl]-3,5- |
25 dioxoprperazine (Intermediate for 2¢)

] -tert-Butyloxycarbonyl-4-/. -(4—methoxyphenylsu{fany0-4-methylp_henyl]~3, J-
dioxopiperazine (Intermediate for 2&9
1-tert-Butyloxycarbonyl-4-[2-(4-methoxyphenylsulfanyl)-5-methylphenyl]-3,5-
dioxopiperazine (Intermediate for 2e) |

30 I-tert-Butyloxycarbonyl-4-[2-(4- ~fluorophenylsulfanyl)-5-methylphenylj-3,5-
dioxopiperazine (Intermediate for 2f)
']-tert—Bug;onycarbonyl-‘sf [2-(4-methoxyphenylsmffanyl)-5-try’1uoromethylphenyl]-
3,5-dioxopiperazine (Intermediate for 2g)




'%Msolutlon of 1

Pal | adi um on charcoal catalyst (10%ww, 2.2 g) was added to the solution
and the solution was hydrogenated in a Parr apparatus at fi‘, ?@ 6

‘hours. The solution was 15 filtered and the sol vents evapora ¢ fh'Yacuo to
gi ve t hewensmiezee product. Yield (8.0 g, 83% The folpombReoudsher nedi at es
were prepared in an anal ogous fashign: 2-(3,5-D nmethyl pi perazin-1

yl ) phenyl am ne (internediate for 3b) 20 Conpounds of the invention: Exanple
1 la, 1-(2-(2-Trii luoronethyl phenylsul fanyl)phenyljpiperazine 25 To a

sol ution of 2- trlfluororrethylthlophenol (.75 g, 9.8 mol) ina 1:1 mxture
of t et r &Hydiehinipginzin-de)phdnyloniva finttom¢ddBe for p¢) sodi um hydride (7.4 mol ,

Coner at | SERtorRhiele U7F < b b ARBEE Ao IR R SERSIGG, (I onal 30 mi

after thmeglmmmae (1@@, 000 minyl) noiydacel antiee @ aR@den AubsphcbieTiithy, 4- ((4_[ 116

2-C Ior hen
c§/cl oge nf%&&éh% a%lgﬁﬁiquftﬁﬁ riRsragine 3P 2y emehothyrercliorsrmhestehenoxy et hy!
pol yst yr 80&C iexghbuernehasehaif aléwé 1 codl- tc%omfahll%eré%@r% beeflade and the
m xture \é\a stirred at 55 C for 12 It. After cooling to roomtenperature,

the resi AOLYERE Wes Tedused ép haffrvolumedn wecupdithylinpgiate €00 aily endiicermaier (2 X 50 nl)
tetrahyd ;zzblﬁi 3&6&@5&&1 (olthéaoh&l%n éuﬁﬂ Produte! éi g)?%@txd &@1 %@9&9&32

PCT/ DKO2/ 0065 , di et hy or mami water (2 X 50
m.), net Fakado md). ﬂhsaqumgphaaeewasaatyxatedmmmdlgm chlobide and)extravtsel subsequent |y

W th t ch 50 nm.,5 cl.e Finally, the

r esi nbmwag’ﬁ\i/}vgs gtate (EB{%B)&&T) hSﬁé%%ﬁ@W%w%egﬁmmﬁgﬁ@ea%@d I n vacuo (25
C, 12 h) satmatycﬂbduté maﬂawkrmm@en Eulfaﬁs'ﬁneredThﬂthd”lﬁl&at@Waéli ned resin and a 0.5
nt hroline in 3: m xture of Byrldlne/water (20 )

was pl acEerral efiéfh‘f‘P B‘é’ﬁl\é‘ﬁﬂqu\é@d’fa‘ﬁﬁ‘sﬁﬂﬁé‘ in ¢thanol @38 BdAsi on was agit at ed
by ot at PARMACE chhrebA dhAli QDM 24 Sivhik @ddeli Whe SQhitichand the The

solution was hydrogenated in a Parr apparatus at 3 bar for 3 hours. The solution was

15 filtered and the solvents evaporated in vacuo to give the aniline product. Yield (8.0 g,
83%)

The following intermediates were prepared in an analogous fashion:
2-(3,5-Dimethylpiperazin-1-yl)phenylamine (intermediate Jfor 3b)
20 o |

Compounds of the invention:

Example 1
_ 1 a, 1-[2-(2-T rtﬂuoromethylphenylsulfanyl)phenyl]ptperazme

25 To a solution of 2-trifluoromethylthiophenol (1.75 g, 9.8 ‘mmol) in a 1:1 mixture of
tetrahydrofuran/dimethylformamide (30 mL), sodium hydride (7.4 mmol, 60% in
- mineral oil) was carefully added at room temperature (Caution: Generation of
hydrogen). The mixture was stirred for an additional 30 min after the generation of
hydrogen had ceased. Subsequently, 4-( {4-[n6-(2-chloro-phenyl)-n5- o

30 cyé]opentadicnyliron([[)]piperazin—1-yl}carbonyloxymethyl)phenoxymethyl
polystyrene hexafluorophosphate (3.5 g, 2.45 mmol) was added and the mixture was

- stirred at 55 °C for 12 h. After cooling to room temperature, the resin was filtered off

and washed with tetrahydrofuran (2 X 50 mL), tetrahydrofuran/water (1:1) (2 X 50




resin was filtered and washed with nethanol (2 X 25 ), water (2 X 25 nl)

and tetrahydrof Iran (3 X 25 nL) until the washing sol uti
‘col ourl ess (approx. 5 10 cycles) and the irradiation procegﬂrigﬂgg@%repeat ed

until dewouyéexation was conplete (approx. 5 cycles)pcHdk®loodsde
deconpl exati on was conpleted, the nesin was washed w th dichlormethane (3

X 25 m) and dried in vacuo (25 C, 12 h) to obtain a Iigh'sj .brownl rlesin.
100 . e thus ai ned resi suspended in a 1:
m xt LT? e(o )’Wﬂ%nﬁ%&g 8@1%&166@3%0% ’HP@E&J? F@ﬁ‘ﬁrﬁﬂéﬁl‘g}(ﬂ?‘ﬂrﬁf ¥nd stirred at
room 15 trdiypretraiytrofurirn 3250MmLY ARl subsdqlentgsvithichdtphsin@f f and washed wi th

nmet hanol %ng 0.5 rrL}?le (?‘r%g di chl oronethane (1 X 0.5 nL). The filtrates were
col l ect eff TR feach f ’S%W)eﬁt“é“k%@ﬁ%t"wﬁshedﬁg&p. The ﬁrude product
- Was puri ticRBrdivetiiting PEX 3b it § abd<hlvl in AR BYbEE ' L Exchange

chroPrat ogrc_atp?\ﬁ/. LC EI\Z/gx(rﬂz_ 339 (II\?E%E;__ g‘? =’ %%%IXIﬁiu)rﬁf{ky V, ELSD): 92%
100% 3ov &t Thethuy ebtainediesin amiya. 0.2 stlyion of 1, Waphepenthrylimsiipdiazi nes and

i _ ly: Ib
P A SRR (B D P S BRR R Rikparent Moot Whe fthes0 (k). R <
2. 46; pustspsnsioliwas bgiBRY by T@%on B8 nyddedtidn wth Rigiblerlighs for ¢2 h The 317
25 (e ) i BRE AR ethash X BOT0Y. veliols K anla and 1y ( 80p
- 1d, 1- [ 2- (ethatfyldyedhiras (30K @ 5 LS uhtll Ay adRRE Bothtl gk Refe@Blolfess ba%;{bﬁ gmz) 287 (MH);

= 1.83; ity (UV, ELSD): 84% 100% yield: 3 ng (13%. le,
|RT[ 2, %cbﬁ)ﬁ?glbh@ﬂylﬁgﬁﬁgﬂﬂmcﬁ WﬁSpf@ﬁW]ﬂ%ﬁlﬁ;{@emlﬁ@nomwsmmez ) 299 (Mt);

-1 2]
— . : . ' 1 . 0, i )
L (o RGP o bR e e htlen 00 200 (.
RT = 2. 5with dighlpmyetifank/(3 XLSMIL) a8Blied 100~ (P5ECAL2 1 tovgbt4id Ught | g, |
L2 2 o B A SRR Y 2 208, (B
WO 03/ 028R8Re XCHflKORefOaTPand dichlormethane (2 mL) and stirred at room
' 15 temperature for 2 h. The resin was filtered off and washed with methanol (1-X 0.5
mL) and dichloromethane (1 X 0.5 mL). The filtrates were collected and the volatile _
solvents evaporated in vacuo. The crude product was purified by preparative LC-MS
and subsequently by ion-exchange chromatography. LC/MS (m/z) 339 (MH"); RT =
2.39; purity (UV, ELSD): 92%, 100%; oﬁerall yield: 1 mg (4%).
20
The following arylpiperazines and aryl[1,4]diazepanes were prepared analogously:
1, 1-{2-(4-Bromophenylsulfanyl)phenyllpiperazine: LC/MS (m/z) 350 (MH"); RT =
2.46; purity (UV, ELSD): 75%, 92%; yield: 2 mg (7%). | |
1¢, I-{2-[4-(Methylsulfanyl)phenylsuifanyl]phenyl)piperazine: LC/MS (m/z) 317
25 (MH"); RT =2.39; purity (UV, ELSD): 91%, 100%; yield: 2 mg (8%).
' 1d, ] -[2-(4—Hydroxyphenylsulfany{]phenyl}pzperazine: LC/MS (m/z) 287 (MH'); RT-
= 1.83; purity (UV, ELSD): 84%, 100%; yield: 3 mg (13%). |
- le, 1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]piperazine: LC/MS (m/z) 299 (MH"); -
RT = 2.48; purity (UV, ELSD): 95%, 100%; yield: 4 mg (17%). '
30 Ify 1-[2-(3,5-Dimethylphenylsulfanyl)phenylpiperazine: LC/MS (m/z) 299 (MH");
RT=2.51; purity (UV, ELSD): 96%, 100%; yield: 5 mg (21%).
 Ig, 1-[2-(2,6-Dimethylphenylsilfanyl)phenyllpiperazine: LOIMS (miz) 299 (ME®);
RT = 2.42; purity (UV, ELSD): 97%, 100%; yield: 4 mg (17%).




I h, 1-[ 2- (2, 5- Di ret hyl phenyl sul f anyl ) phenyl Jpi per azi ne: LC/ M5 (mz) 299
(MH); RT = 2.46; purity (UV, ELSD): 97% 100% vyield: 1 3) @%
I- T ¢ (m 2)

[2-(2-Trii |uoronethyl phenyl sul fanyl) phenyl J-[1, 4] - dlazepan
353 (MYyQomme2s22. 46; purity ((JV, ELSD): 70% 96% yrcamkozkess® (4% . 5 if,
| - [ 2- (3- Met hyl phenyl sul fany!) phenyl2d-[ 1, 41-di azepane: LC/ M5 (nfz) 299 (M—lO,
RT = 2.44; purity (UV, ELSD): 76% 93% vyield: | ng (4%. |k,
|- [2(4 t L), RT = 2.77,
our 1y (o LR PR B Pab pergrid S @/z% M
1-] 2- (4 Wﬁb*@éﬂ’hetyﬂ%m&m}]gﬂ%; Hobayiehke1 ngf4tdr (M z) 285 (MN RT =
2.08; 2 2a,

2 (- et Ry PRI P i e Ardoeigor SIS (S

1-tert- BW}DR&I’@&IJ&QI@ﬁhtyMZEE%WO )96%13&}'(1 q%g‘@%ry_ll )phenyl ] - 3, 5- di oxo- pi pe

was di ssolved in dr E (50 and pl aced

D
Lﬁé;pea }ﬂ’ %‘é@#ﬁ%ﬁ?z%ﬁéy@ﬂ)ﬂ@ﬂ%@ {ledigagpsys I:a€ Saﬁm@o’-ﬁﬁ |( ;50 mmol, 1.0
M in terraiys; gls 0V, Eggs]))a%i/gcbg,q@gx E(pq HEFG(QG/‘/&'I on was refluxed for ten

‘m nutes. Excess borane’ was uenche dition of an excess of ethyl
~acet at e Hhd-IPHE-Butideran phers! ple¢MaxedCMS(m&)BW@ﬂé‘b BD=giMut es. The

~ reaction lﬂ\éﬁﬂ' Q m erature before 20 hydrogen

“chlori dep%?gg@d’{/’ve |h§M’Cl 5‘%‘#8{15#8 ﬁﬁfﬁ)glspl\/p was added and the reaction was
r ef | uxedlf b2-(-Methonpenobhehen Biper@ine\BE/MS (r0WEXES (LR RT £ D08;00M

t enper at ur the re l.on .was concentrated in vacuo. The corrpound was
‘crys?dz’il I?%&&N’%ﬁé3g€ﬁb6%@§? u"lemﬁﬁst/ﬂe addi ti on of ether/ et hanol
solution. The crystalline solid was filtered and washed with

- ether/nmethanal (1:1) to give a white crystalline solid Yield (2.0 g, 25
‘47% H NWMMB2DVEO) 2.35 (s, 3H); 3.18 (br s, 6.68 (d, 2H); 7.02 (in,

1 38 A Lot sﬁ;@mﬂ»@h)ﬁmz@% "The fol I ow ng’ compounds

- mere ‘prepared In-an

e 2 b 1 [ 2-%- m@ﬂtﬂDMHWIMBf(mﬂwm?n}yQuﬂfm)@)phwl]%-d&ﬁkd\@pérﬂﬁﬂé 305.1 (ME) RT
.2c 1! 46(?%79 ﬁ%‘ﬁé\ﬁv ‘%aéﬁifﬁ‘?z(ﬁi‘ rfﬁwﬁf}i&ﬁhﬁbﬁe%n@%&uﬁﬁrégﬁé‘%%e LC- M5 (M 2)
| ( M-I+) atmosphere. Borane tetrahydrofuran complex (50 mmol, 1.0 M} in tetrahydrofuran
o was added and the reaction was refluxed for ten minutes. Excess borane was
| quenched by the addition of an excess of ethyl acetate and the reaction was refluxed
for a further 20 minutes. The reaction was allowed to cool to room temperature before
20 hydrogen chloride dissolved in methanol (50 mL, 4'M) was added and the reaction
- was refluxed for 4.5 hours. The reaction was allowed to cool to room temperature and
the reaction was concentrated in vacuo. The compound was cfystallised from the gum
residue by the addition of ether/methanol solution. The crystalline solid was filtered
o * and washed with ether/methano} (1:1) to give a white crystalline solid. Yield (2.-0 g -
25 4T%) '"H NMR (Ds-DMSO) 2.35 (s, 3H); 3.18 (brs, SH)';V 6.68 (d, 2H); 7.02 (m, 1H);
' 7.18 (m, 1H); 7.3-7.5 (m, 4H); MS (MH") 285.

‘The following compounds were prepared in an analogous fashion:
2b, 1-[2-(4-chlorophenylsulfanyl)phenyl]piperazine LC-MS (m/z) 305.1 (ME) RT.

30 .=2.46 purity (UV, ELSD) 71%, 91% yield 0.096 g, 100%
' 2¢, I-[2-(4-methoxyphenylsulfanyl)-4-chlorophenyl]piperazine LC-MS (m/z) (MH")
335.2 RT =2.38 purity (UV, ELSD) 98%, 100% yield 0.22 g, 62%




335.2 RT =2.38 purity (WY, ELSD) 98% 100%yield 0.22 g, 62% 11 April 2006
WD 03/ 029232 PCT/ DK02/ 00659 23 1 12006

2d, 1-[ 2- (4- net hoxyphenyl su6r anyl ) - 4- et hyl phenyl ] pi per azi ne If@% ?rﬂ Z)
(M)  3Wb.odndT22. 33 purity (LTV, ELSD) 97% 100% yi el gchipRib@ossd6%

2e, 1- [ 2- (4- met hoxyphenyl sul f anyl ) - 5ynet hyl phenyl j pi perazine LC-M (m z)
(M+) 315.2 RT=2.38 (UV, ELSD)98% 100%vyield 2.3 g, 58%

21 12 G S o et Syt A R B ey JPLRSE B2 DGty M (D) (M)
29, 1-[ 2- (34§.Wﬂﬂggpmxmmmw7%,fﬁo%'ﬁéldIOQQ%,%% hyl phenyl Jpi per azi ne LC- MBS

m RT=2.50 (LTV, SD) 96% 100% yield 0.54 g, 31% 10 Exanple

RN RO TR R o M AT A A oe ¥ Y. it i

2- (13- Met 3yb.pRISL 3ROV E]yg]j)pgrgﬂm%gielm_j g"ﬁ% g, 5 mol) _vvas di ssolved in 30
wat er._contai ning sulfuric aci 0.28 nL, 5.2 nmmol) and the sol ution was

. | f

cool ed t 3bd-& Gifgoroplamykinifinyl Strectiyipheeligipemzine ROMP (mézd (dHBed. The reaction

was sti rr3gﬂ2hqugggj\}§9g%?gfdez?h%%§9re the pH of the reaction was adjusted
e.

to pH 7 with sodi um acet’a i azonium salt solution was then added

~ dropw se ng-é?—@a\lfﬁfld’mpﬁeaﬂsulﬁmjﬂ-Mr@fdai@pﬂ@ﬂm&n)ﬂp@e&lzﬁzuﬁp}aﬂs icar) of copper
(0.3 g, 0 Af ter dition, the reaction mxture
was heat 2“4@%’6{3&?@% ‘n‘é&%gg‘:égq(%ryég%g‘ggé’gluf owed to cool to room

tenperature and ethyl acetate (10 nL) was added. The reaction m xture was

20 filtered and the |layers were separated. The aqueous |ayer was extracted
wi t h 18t h¥EamBledi ate (2°X 10 nl). The conbined organi c phases were dried

- (VOSOn) 3ol GycRbURRIBHENBRO B fiph i pcuo- The orude product vas

~.purified b ash chronatodraphy usin ca gel, eluting with ethyl
‘acetate ?&M&lepwhiyﬁphegﬂa@mﬂo-m 5pumel) prodissotvedvas3fimbl at ed as a

oo 5l Bl R, ) 122 (4

0 °C and sodium nitrite (0.36 g, 5.2 mmol) was added. The reaction was stirred for 30

L.

15 minutes before the pH of the reaction was adjusted to pH 7 with sodium acetate. The
diazonium salt solution was then added dropwise to a solution of 4-chlorothiophenol
in a suspension of copper (0.3 g, 5 mmol) in 2 M NaOH (4 mL). After addition, the

 reaction mixture was heated to 60°C for 30 minutes before being allowed to cool to
room temperature and ethyl acetate (10 mL) was added. The reaction mixture was

20 filtered and the layers were separated. The aqueous iayér was extracted with ethyl
acefate (2 X 10 mL). The combined organic phases were dried (M g80y) and volatile
solvents evaporated in vacuo. The crude product was purified by flash
éhromatography using silica gel, eluting with ethyl acetate /metha.nol/ammoniar

- 96:3:1. The pure product was isolated as a colourless oil. Yield (0_.18 g,11%) 'H

25 NMR (CDCl;, 500 MHz) 1.12 (d, 3H); 2.6-2.72 (br m, 2H); 3.0-3.15 (m, 5H); 6.9 (m,
2H); 7.08 (d, 1H); 7.15 (m, 1H); 7.25-7.35 (m, 4H); MS (MH") 319.1.

- The following compound was prepared in an analogous fashion: _
3b, 1-[2-(4-Chlorophenylsulfanyl)phenyl]-3,5-dimethylpiperazine LC-MS (m/z)
30 (MH)+333.1 RT=2.29 (UV, ELSD) 83%, 100% yield 0.54 g, 31%.




2H); 7.08 (d, 1H); 7.15 (in, 1H); 7.25-7.|35 (m ?H)h M5 (MH) 319.1. The

foll ow ng conpound was prepared in an anal ogous fashi on: 1 120 |
3b, 1-[ 2- (4- Chl or ophenyl sul f anyl ) phenyl ] - 3, 5- di net hyl pi perazll r{g’q_é% (m z) |
30 (VH) +WEBB/0AN2RT=2. 29 (UV, ELSD) 83% 100% yield 0. 54cypxsifsoll April 2006 |
WO 03/ 029232 PCTNKO02/ 00659 24 Exanpie 4 4a, o
4-[2- (4- Met hyl phenyl sul f anyl ) phenyl ] - 3, 6- di hydr o- 2H pyri di ne Concentr at ed
aq hydrochloric acid (10 m) was added to a stirred solution of 1-tert- 5
but oxycarpgmyie 4- [ 2- (4- met hyl phenyl sul fanyl ) phenyl | pi peri di n-4-ol (0.84 g,
2.1 mmIJ in acetic acid (30 nmL). The solution was boiled under refl ux

a,

over ni ght4 é-éb%ﬂefhnfbkwwbn@’a@ﬁmenﬂ} B 6-@li - milsy;ﬂa rrgg hn ag ![(r:]e bat Ihea'rA\n
s slowy added an e unc

28?5? :Jgns%é]gédgg %P g%ocmoﬂ% agaﬁMmﬁg@%y}&lp tostigred solyhon of H@r-conbi ned

or ganise. Hvemperbonybi. @mademwgﬁ@ﬂ&umﬁah ipbeRhueni@seyapor ated i n vacuo.

The crude eri al (0[5&(35 was di sso ved In et@ﬁ/ acefate (3.2 nL) at 50

C and a sngf]n@ [ e F&“ A& golppnvias yiled pngerapflyxpvernighy, cvaist} . sl 0\|/_Ivl {DI\/SO

d. T a
adde herdoar tﬁlﬁber@tﬁféﬁﬁ&' Hn ¥R FedGR b Fc&ﬁ:ﬁ% 6@1(%[%% J&E{f&]ﬁgﬂfé?kd&&}ﬁ

5 1 H; 3.7 (d,
df@ 637239 IlMZ 48?115)7“% slgw )fﬂddéir%nd thg)lmcl(eg solgtin whsGikMRt¢dwir) etRd2. 2 (MH ); RT =

2.24; puisbdiate (P40 th ﬁh:%@)hbwg@o%arﬁ(pﬁ)%co)@e% Sicatvi3dod £49% - The following

derivative was prepar ana

4- [ 2-104- nelvénesaypibnaatyd wh&mn?h@qnhtbnydténaB(OﬁﬂvS@ mada@so&leldmt dﬁl ne L&/ M5 (n z)

(a0 v G4 Eelsg ™ Bud Yoty oF sl a0 oghn BIORAAABE e 1 ol ne Nt hyl

ey oro oxlowgmaﬂat &hé targd coinpoddd Wi oMl aVashadded: kac @H?IBMSbed sol ution of
tl ert- but BRP = DA TH; 735 (.- 190 90 (oh &Hy IS HiRy BY (68D 3.25 (er i di n- 4- ol

(3.00 9, 21);2.6 (m, 2H); 2.3 (s, 3H). LC/MS (m/z) 282.2 (MH"); RT = 2.24; punty(UV
15 ELSD): 99%, 100%; yield: 0.31 g (40%).

The following derivative was prepared analogously:

4b, 4-[2-(4-Methoxyphenylsulfanyl)phenyl]-3,6-dihydro-2H-pyridine

LC/MS (m/z) 298 (MH"); RT = 2.00; purity (UV, ELSD): 97%, 100%; yield: 0.28 g
20 (30%).

Example 5 ,

Sa, 4-[2-(4-Methylphenylsulfanyl)phenyl]piperidine

Methyl Chloro- oxo-acctate (1.37 g, 11.25 mmol) was added to a stirred solution of 1-

.25 tert-butoxycarbonyl 4-[2- (4-methy1phenylsulfanyl)phenyl]prpendln—4-01 G. 00 g, 7 5
mmol) and 4- (d1methylammo)pyr1d1ne (1.65 g, 13.5 mmol) in a mixture of dry
CH3CN (24 ml) and CHC}3 ( 12 mL} at 0 °C under argon. The reaction mixture was
allowed to reach room temperature and then stirred 2 h. Ethy! acetate (140 mL) was
added and some salts were removed by filtration through celite. The brganic phase ‘
30 was washed with sat. NaHCO; (140 m), brine (140 mL) and dried (MgSOﬂ. The

‘solvents were evaporated in vacuo and the crude material was dried in vacuo. This
material was dissolved in dry toluen (48 mL) under argon. Bu;SnH (3.27g,11.25
mmol) and AIBN (0.31 g, 1.88 fnmol) were added. The solution was stirred under

argon at 90 °C for 2.5 h. The solvent was evaporated in vacuo, and the crude material



mol ) and 4-(di met hyl ami no)pyridine (1.65 g, 13.5 mmol) in a m xture of dry
CH3CN (24 mM) and CHCI 3 (12 nL) at O C under argon. The rezﬁti oqubéture
was allowed to reach roomtenperature and then stirred 2 h. A@tnny acet ate
(140 nl)woasnegsided and sone salts were renoved by fi bEfdki@aedohr ough
celite. The organic phase 30 was hed with sat. NaHCO3 (140 ml ), brine
(140 nm.) and dried (MgSO4). The solvents were evaporated in vacuo and the
crude materi al. Séﬂ;i d in vacuo. This, material was dissglved in dry

t ol uen (wsmﬁ%"}ﬁﬁ b thyemato r?ﬂSJ@@@b(e&entiiﬁtwrswlyntaﬁd Al BN (0.31 g,
1. 88 mleihynRérar iadeRehe fbALI GBI tH0OBM) WPRodasd 4.26d- under argon at 90 C for
2.5 h. The sol vent was_evaporated in vacuo, and the crude material WO
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met hyI5phéhQ Murds addad)ep ¥ TIhy repctive miigiurecwds-atlowdlom waim taobe t ert - butyl ester

s a cl il (1,94 g 67% . This 0l di ssplved in MeOH (9.2 nl) and
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~al | owed thgdraetlsrideOMIpOIPN.231 ORI AlatEdoROdHS NSIHEOC 6Y.88H 6)63; N The t ar get

conpound col | d as its _hydrochl oride. p.229-231 T. Calculated for
ClSH21NS.4\Igg;1$F°“@d6§g{S§%= 11—5-%?;6‘33‘?-31% L%‘“@&éﬁ@{%§ BY =112 ppiyo7; N 4. 31.
LG MS (nﬁzrv}a%b-%%)l:m%? eld29.38g (awg)i ty (UV, ELSD): 96% 100% yield:
0. 26 %.( 69 . 1(9(Inhi biti%n of tﬁ((a upt ake of t HJSerotonin into whol e rat
br ai nlYsynapt osonmes The conpounds were tested with respect to their 5-HT

t ake i bbb . i L Cnhibit th
upt ok of MRk LS Bk ero RSO DRt B8 bl Ybloded MU 10 e
‘assay waFhpemippundsoveaastested with teegbctty thdyt 3-HT réuiptaks inhibithigasisedgl ogy 1978,

60, 13. 5-HT2c recept.or efficacy as d m ned by fluoronetry The conpounds
wer e t esTEEFHIPS ﬁ’eﬁrélélﬁ'é'é? “’thEP“ttﬁ%‘i‘H“ﬁ‘@f’? P%ir??’“ﬁ‘l‘f‘ ’Q&Pﬁ@ie 2Bt or - expressi ng

. CHO cel | gyrafidscates /207, TS asla) RadPai@endasibeabQiisyiel | magi ng plate

15 Psychopharmacology 1978, 60, 13,

5-HT ;¢ receplor efficacy as determined by fluorometry
The compounds were tested with respect to their efficacy on 5-HT¢ receptor-
expressing CHO cells (Euroscreen).as determined by fluorometric imaging plate

20 reader (FLIPR) analysis. This assay was carried out according to Molecular Devices
Inc. instructions for their FLIPR Calcium Assay Kit and as modified from Porter et al.
British Journal of Pharmacology 1999, 128, 13, |

Preferred compounds of the present invention exhibit serotonin reuptake inhibition
- 25 below 200 nM (ICsp) in the assay above. More preferred are the compounds which
exhibit inhibition Bel_ow 100 nM and most preferably below 50 nM. Compounds of

particular interest exhibit serotonin reuptake inhibition below 10nM;

30




20 reader (FLIPR) analysis. This assay was carried out according to

Mol ecul ar Devices Inc. instructions for-their FLIPR Cal ci gﬁn Asxi?é%%i‘t, and
as nodified fromPorter et al. Britigh Journal of Pharnmac &d’)l? , 128,

13. Prefer rﬁggﬁﬁrrpounds of. the present invention exhibit serotonin reuptake
i nhi bition el ow 200 nM (1 C50) in the assay above. Mrre preferred afe

t he conpounds which exhibit inhibition below 100 nM and nost preferably
particular interest exhibit serotonin reuptake

bel ow 50 n C%a})ounds of
i nhi bi ti on b8 GRPeuRIgpresentedbihgigeseral formlladonpound represent ed by t he
formula | (R3)6 wherein Y is N, Cor CH Xrepresent S; mis |

gener al

or 2, pis O, 1, 2, 3, 4, 5 6, 7 or 8, g 0, 1, 2,3 or 4; sis | or2;
The dotted line represents an opti(g{)al b (R*Ppril 2006 Each R is

i ndependently selected fro 'ro_u‘b represented by Cl-6-alkyl, or two R
attached to the sane carbonm%y form a 3-6-nenbered spiro-attached
cyclo- alkyl; Each R~ is indingﬁv tl yiselected fromthe groups represented
by hal ogen, cyano, nitro, C-l63lal k{ yn)yl, Cl4-al k(en/yn)yl oxy,

Cl -6-al'k(en/yn)yl sul fanyl,. hydroxy, dr oxy-d . 6-al k( en/yn)yl,

hal o- Cl - 6-al k(en/yn)yl, hal o-Cl -6-al R¢eQ/yn)yl oxy, C3-8- cycloal k(en)yl,
C3-9-CYC Qal k(en) Y1 -Cl -6-al k(en/yn)Yl, a8, C -6 al k(en/yn)yl oxycarbonyl,
Cl - 6-al k(en/yn)yl sul fonyl, or-NARY, -I\lIVCOCi-G- :

wherein

YisN, Cor CH;

X represent S;

mis1or2;
pis0,1,2,3,4,5,6,7or§:
qis0,1,2,30r4;

sislor2;
The dotted line represents an optional bond;

‘ i+ o« . N .
Each R’ is independently selected from the group represented by C;_s-alkyl, or two R!
attached to the same carbon atom may form a 3-6-membered spiro-attached cyclo-
alkyl; '

Each R%is independently selected from the groups represented by halogen, cyano,
nitro, Cw-alk(en/yn)yl, Clg—alk(en/yn)yloxy, Cm~alk(en/yn)y15u1fany1, hydroxy,
hydroxy—Cl;g-aIk(en/yn)yI, halo-C;_g-alk(en/yn)yl, halo-C,s-alk(en/yn)yloxy, Cs.s-
cycloalk(en)yl, Cg-g-cycloalk(en)yl-cl.sfalk(en/yn)yl, acyl, Cp.¢-
alk(en/yn)yldecarbOnyl, C1.¢-alk(en/yn)ylsulfonyl, or —NR"R";“ -NR*CO-C) 4- |
alk(en/ym)y’; |

3. .
Each_Rk 1s independently selected from a group represented by halogen, cyano, nitro,
Cl.ﬁ-alk(gp/yg)yl, Ci-s-alk(en/yn)yloxy, Cig-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-




al k(en/yn)yl; Each R3 is independenfl y selected froma group represented by
hal ogen, cyano, nitro, Cl-6-alk(en/yayyl, C--6-al k(en/ yné){I O>§i¥2006
‘Q 6-al k(en/yn)ylsul fanyl, hydroxy, hydroxy 27 11 April 200

Cl-6-al k(e al 4-al k(en/yn)yl, hal o-C . 6-al k(en/yn)yl oxy, C3. -
cycl oal k¢ e%lyrﬁly(eﬁy@yb@elo@m@wmm faleaCk- -alik(enmyiloxy, Cs q-

. Cl. 6- al k( eridBAdeath Y - n/ yn) y| ox carbonyl acyl,

-NR' CO: Cl . galaﬁ(((ielgw ?ﬂ} AYCI%)M ¥é %Haﬂ!&'%&réﬁ/\él( Baswiord, anybst i t uent s
toget her f &nm Yigylosycdisoryl) aegl, INR AR Cphemydn/ . t he
group consi sting of W\R' R' wherein Wis lgyorﬁgpga(r:% ) g\[ 19’g]re
hydrogen or G _6-al kyl: or two adjacent R3 substituents toget her forma
fused het esomociick FVsubaifhertod rt g\ roat ons,
wherei n-each R and RY is |ndepe%%gér?tfpgng§%g“{°\§§ %'ﬁ?ﬂm ﬁ’ép F‘bﬁ]‘jmgepr esent ed
by hydr og¥ieeted fram thegrewy ganisting 8. 8- cycl oal k(en)yl,

C3. 8-cycl oal k(en)yl -C1-6- al k(en/yn)yl, or aryl; .or R and RY together with
the nitrogen to which they are attached forma 3-7- menber ed ring which
~optionally contains @ne further het ew)at[@m or a pharmaceutically

accept abl e aci d-ad&(ti on»s"T’}<t?jr eot” 2 The_e6pgound g,efr,:?"dl ng to claim

1, wherein p is O, or he corrpoudaccordl gto a f the clains
1-2, wherein R'\r\s>dz atkyl . Ttkl’ cc rdin _pany of the
clalrrs 1-3, wherein mis 1or Wé Q a\aﬁcord oany of the
claims 1-4, wherein qis 0, 1 or 2. 6. The corrpoun accordi n to any of the
claims 1- &heigieMeisO P!Z&l%ldtﬁ’lahﬂlﬂb‘ramhydwgen & Cp Qlkf: alkyl. , 28

3
or two adjacent R substituents together form a fused heteroaromatic system

containing one, two or three heteroatoms,

wherein each R* and RY is independently selected from the group represented by
hydrogen, C;.¢-alk(en/yn)yl, Css-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C,.-
alk(en/yn)yl, or aryl; or R* and RY together with the nitrogen to which they are
attached form a 3-7-membered ring which optionally contains one further
heteroatom; |

or a pharmaceutically acceptable acid addition salt thereof.
2. The compound according to clajm I, whereinpis 0, 1 or 2.
3. The compound according to any of the claims 1-2, wherein R' is Cj ¢-alkyl.

4. The compound according to any of the claims 1-3, wherein m is 1 or 2.

5. The compound according to any of the claims 1-4, wherein q is 0, 1 or 2.

6. The compound according to any of the claims 1-5, wherein R? is trifluoromethyl, or

Cre-alkyl.
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1 April 2006 7. The conpound according to any of the clains 1-6 wherein R3

s selected fromthe group consistingdof hal ogen, G -6-al
kﬂ'l%%nlczg%ound

G -6-sul fanyl, Cl-6- alkyl, hydroxy or trifluoronethyl.
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2- (4—Methy1phenylsulfanyl)phenyl -1-piperazine,
1- [2-(4-Chlorophenylsulfanyl)phenyl]-p1perazme
—[?-(4-Methoxypheny1sulfanyl)—4—chlo ophenyi}plperazme
1-[2-(4- Methoxyphenylsulfanyl)-4-methylphenyl]plperazme,
1-[2-(4-Methoxyphenylsulfanyl)-S-methylphenyl]piperazine,
1-[2-(4-Fluorophenylsulfanyl)- S—methylphenyl]piperazhie
1-[2-(4-Methoxyphenylsulfanyl)- -S-trifluoromethylphenyl]piperazine,
1-[2-(4- Chlorophenylsulfanyl)phenyl]-3-methylplperazme,
1-[2~(4- Chlorophenylsulfanyi)phenyl]-3 5-dimethylpiperazine,
' 4-[2-(4-Methylphenylsulfanyl)phenyl]-3,6- dﬂlydro-zH-pyndme,
4 -[2- (4-Methoxyphenylsulfanyl)phenyl]-S 6- -dihydro-2H-pyridine or
4-[2- (4-Methylpheny1sulfanyl)phenyl]plpendme,

“or a pharmaceutically acceptable acid addition salt thereof,
9. A pharmaceutical composition comprising a compound according to claims 1-

8 or a pharmaceutically acceptable acid addition salt thereof and at least one
pharmaceutically acceptable carrier or diluent.




8 or a pharmaceutically acceptable acid addition salt thereof and at | east

one pharmaceutically acceptable carri2er or diluent. 29 i #A?Q%?b @?06 10.
The use of a conpound according to clainms 1 to 8 or a phar ig |y
acceptabl e acid addition salt thereof for the preparation of a nedi canent
for the treatnent of affective disorders, such as depression, anxiety

di sorders including general anxiety disorder and panic disorder and
obsessi ve conpul sive disorder. 11.. A conpound according to clains 1-8 for

use as a nedi canent.

- 10.  Theuseofa compound according to claims 1 to 8 ora pharmaceutically

acceptable acid addition salt thereof for the preparation of a medicament for the
treatment of affective disorders, such as depression, anxiety disorders including

general anxiety disorder and panic disorder and obsessive compulsive disorder.

. A_@ompound according to claims 1-8 for uée as a medicament




