11 April 2006 WD 03/029232 PCT/ DK0O2/ 00659 | Phenyl - pi perazi ne derivatives
as serotonin reuptake inhibitors The present invention relgf 5.} (ﬁpvel
‘conpounds which are serotonin reuptake inhibitors and as such effective in
t he treaWRdd29%8R f or exanpl e depression and 5 anxietycr/Baedogssound of the
Jinvention Selective serotonin reuptgke inhibitors (hereinafter referred to
as SSRIs) have becone 10 first choice therapeutics in the treatnent of

- depr essi %’enﬂﬁ{iﬁ{i‘g?né @Jrr%tigésc?§ﬁéj°ﬁ’m" l%gstgﬁgﬁ%ﬁjlé.wghobi as, because they are

effective, we erate n ave a %fety profile conpared to
the classic tricyclic antidepressants. However, clinical studies on

depr essi Lol { hat,_naon-response to.SSRIs is 15 substantial, up to
30% Ano?ﬁgrggégfﬁg%nﬁeéﬁl%%ﬁg&?vﬁ ROMYs VLT A e p R eIuB ERPtakS: eat ment i s
conpl i andshibitshi anh ahash affécivaRrthOFiRADSE Bf &ambleAeplfnRad i €nt’ s notivation
to continue  pharnmacot herapy. First of all, there is the delay in
therageulap’eet@'ffect of SSRI's. Sonetines synptoms 20 even worsen during the
first weeks of treatnent. Secondly, sexual dysfunction is a side effect
comon to all SSRIs. Wthout addressing these problens, real progress in

t he phar Baekgremndgfgheinvertisnessi on and anxiety 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 abdlentiye sesitenin rduptakiginhibiters (rrethificinicfired id 2 8SREs) ARRBesdnabi | | zers such
as 11z hi carhonate. or trjiodothyronin or by the use of el ectroshock. The
ef f ecl§ 0 lrsc%wrﬁjgﬁapgﬁ’rﬁm%? F%l"’?‘?*?ﬂtuo fepressnpetinionnsel anxpyisnd s ser ot oni n

r eupt ak esocA0pliabids, deSrubblthdy 416 6RRKMS, wal) tAGNe: : ted in several
st udi eSFilgflg li:'s et al. Eu‘r%f, J. Pharnmacol Qt%g{{?dﬂ}ﬁ%bﬁq‘%@@y%%?and Gart si de
‘Br. J. P& ﬁﬁ% pared;igdhp clasis tricyglgpemtidapresans] i er et al . Trends in Pharnacol .
Sci ence 1994, 15, 220). In these studies, it was found that 5-HT1A

receptor antagoni sts woul d abolish the initial brake on 5-HT
However, clinical studies on depression 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




11 April 2006 WD 03/029232 PCT/ DKO2/ 00659 2 neur otransm’ ssion induced by

the serotonin reuptake inhibitors and thus produce an rm'fs@a@ CF) gost of

‘5-HT transm ssion and a rapid onset of therapeutic action eral” "pat ent

appl i catww@ognbaye been filed, which cover the use of wgseRjoRasi on of a 5
5- HTMA ant agoni st and a serotonin reuptake inhibitor for the treatment of

depr essi on (see e. g EP- A2- 687472 and EP- A2- 714663). Anot her approach to

i ncrease term nal 5-HT woul d be through bl ockade of the 5- HT1B

aut or ec eB?‘E?“anRW’ésr‘%‘Hﬁng‘l‘%?é Py theepratonipaeiipiake iphibiioes and thws prodassdnshown t hat

i ncr easen&ﬁecﬁ:itemdap&%aﬂ’p%némmn%dQfabﬁ'dﬁ%t%mhh Bk Gtidnat ed by GVC 2- 29,
an experinental 5- HT1B receptor antagoni st. gra pat ent appl i cations
covering the conbination of an SSRI and a 5- HTlB ant agoni st or parti al
agoni st 1 téﬁ’ I (y;gg / [ 0340 5 A-701819 and
- WD 99/13 77§aa ﬁjt A sﬁg}ofen%nh%%s 83“%?%3;# rwﬁg"t%g) ﬁ cogg’;‘ﬂ?lgﬂré?l %n of a

- serot 6ni ﬁ-H’l‘eupttwomst aidialsetomin mnptﬂceaﬂnmmpﬁmm tieatricagofepRsdtonant agoni sti c or
i nverse on| having a negative efficacy at the
5-HT2c r %%?%R%sg{ﬁe}gé‘gégpggoéggé)abl e increase in 20 the level of 5-HT
in termnal areas, as neasured in mcrodialysis experinents (WO 01/41701).
This would jnply a shorter onset of antidepressant effect in the clinic and

an augnefiig ‘?"GPP‘B?Gh;S‘E)t”éY?PﬁeéFWﬁI & weld brweoyghyblogkade pltbe Sof the ser ot onin
" eupt ak eprroiitodcktbr. M6 dialy@9 oxbBEmBIEREA hive ifitd S3wRIRY Irfifsiscc ONPOUNdS

whi ch are. serotonln reupta bitors e treatnent affective

- di sod¥eref hippoppnzpsl ﬁéﬁr@’%@bﬁaﬂaﬂmwﬂtﬁeﬂlbxmz@%amcalxmi‘mmytalgeneraI anxi ety
~ di sorder der and obsessive conmpul sive di sorder. Sone of the
.corrpoundlé? Isosﬁg%let%aﬁlg{)nbl ned effect of serotonin reuptake inhibition and
5- HT20 receptor nodul ation, which according to WOOL/ 41701 would inply a

faster et of ntJ -depress nt acti.vit A few of the conpounds
“enbr acedgeﬁ?'a et PRBREAONS GAYERHE thiCOmARtian ek SSBI gndbshTin
antagonist or partial agonist have also been filed (WO 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 end 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




described in WO 01/49681 and in W02/ 59108 However, the conmpounds of 11
April 2006 WO 03/029232 PCT/ DK02/ 00659 3 WOO 1/49681 are pRL. d¥ %osed as
‘havi ng any therapeutic or biological activity. The corrpounds 0 02/ 59108
are di scivpegfeay i nternediates in the synthesis of copRwitsed fferent
fromthe conpounds of the present |9vent| on with a terapeutic activity as
nmel anocortin receptor agonl sts. One”conpound, 1-(2-phenoxyphenyl) 5

pi per azi rw &g%)ﬁr:i\ the present invention, is disclosed in US 4,064, 245
as bei ng WORHFST jape ‘t% Sql?%ﬁ@ﬁwtng@nyH@taap}mcuocblalogmbp@hety Temary of the

i nventio f ral formula | (R3)s
wher of n_ SRS 5! ORYSHNS iR ol ATRAHAIRA fn DSRRRGR 0TIV 2 1 URD

5, 6, 7 &pmpoundgliforent fomphe£ompeunds pishepresent idy@fidn mthﬁteréﬂeetmjot ted line
represen ch R e tedfromthe
grgup re%?te At g%iag%hﬁg&gf?r%g onfsts. m%cqﬁpou?‘gqg?'tpﬁﬁtf% he sane carbon
at om fay piperamne, eﬁabﬁammaeetbsapuwent&hhadhadseﬁmUs4 oal wﬂ asbl: April 2006, WO
.03/ 029232 R g{’}/ 00653. C!él R%%é s i ndependent i y sel ect eg fromthe
'groups r &p ‘é Aot el metablic disor nitro, C, s-alk(en/yn)yl,

-al k(en/yn)yl oxy, C| s-al k(en/yn)yl sul fanyl, hydroxy,

Summary of the invention

10 Disclosed herein are compounds of the general formula I

HN/7<;’ 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,




hydroxy-C, _6-al k(en/yn)yl, hal o-Cls-al k(en/yn)yl, hal o-Cls-al k(en/yn)yl oxy,
C3-8- cycl oal k(en)yl, C3_s-cyc|oa|k(en)yI-Cis-aIk(en/yn)yI,lgﬁ%ﬁ O@%—G 5
al k(en/ yn)yl oxycarbonyl, C s-al k(en/yn)ylsul fonyl, or-NR'RY, ac% 3 i
i ndepenowdlobmesnl ected froma group represented by hap@ggRezdeiseN0, nNitro,
C s-al k(en/yn)yl, C -.6- alk(en/yn)yhoxy, C16- al k(en/yn)yl sul fanyl, hydroxy,
hydr oxy- 0 6- alk(en/yn)yl hal o- 6-alk(en/yn)yl,

10 cycl oal k(en)yl

hal o- Cl s enl. l.oXx
SB g C?lﬁl(nﬁﬂf E‘](llf ﬁ%y“@f@%?lggﬁ?%}lwgm@‘gr%‘%“@@ﬁﬁ%%% @(}P?aolnyl CO?IrR yIRY

a RS - mﬁkﬁé or
NR'RY; or two aéﬂ acen}?yI1 quk(gltﬁ?ﬁtlgﬁ%s fgéﬂgtnﬁér)&fuo ﬁe?%%locycl e fused to

the phenyWdmKyg 6‘%‘3(3%/!‘3’!1 hplodmstatdendymiyiphaefisi-alkeniyniyioxg.8swher ein Wis 0 or

S, and R ) \ r two adj acent R3

- substi tucg,‘;n‘flgglt{(g1 ?EEIS’ El)%lc'gcrrm a lqéégﬂﬁgvﬂr)ohérc lr'rgffc system contai ni ng one,
two ons thﬂé@ﬂml@mabm Ci20lkidndmdyisulfoayihorRNRARY RY is i ndependent|y
selected fromthe group represented by hydrogen, Cls-alk(en/yn)yl,
C3%-cycl oal k(en)yl, C3.8-cycloal k(en)yl-Cs- alk(en/yn)yl, or aryl; or R
and RY t @get Rbis mdepdndédﬂg séledigdofgem a pRuphipedieriddcty haloBen, ayatnacxﬁ@& forma

3-7-menbered. r ch opt naIIy contains one further 25 heteroatom or
“an acid eﬂﬁgyillfyf'-ﬁf%?‘g yloxy, Cagralk(enpmdydsulfany, hydmoxy, dyde¥yrect of t he

present Cpy-emidnBi)yl tﬂag,t@, GLag((g{/(ﬁdego @liglgg 10x§) %sent ed by the general
formula | | wherein IS en
: 10 cycloalk(en)yl, Cs. g-cycloa]k(en)yl Cl.6~alk(en/yn)yl Ci. 6-a1k(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 heterocyclc fused to the phenyl ring
selected from the group consisting of
‘15

Sl S Bele
e IS )
~/ R \W R \-w/\}.z“ \/\“ \?\1

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.




mslor2; pisO, 1, 2, 3, 4, 5, 6,70r8, gis 0, 1, 2, 3 or 4; sislor2; The
dotted line represents an optional bond; Each Rl is indepeﬂggnt.l)é/ el ect ed
fromthe group represented by d _6-alkyl, or two R attac P Q e same
carbon atommay form a 3-6-nenbered. spiro-attached cyclo- alkyl; Each RZ is
i ndependent |y sel ected fromthe groups represented by hal ogen, cyano,

nitro, Cl6-al k(en/yn)yl, Cl.6-alk(en/yn)yloxy, d 6-al k(en/yn)ylsulfany,
hydr oxylIn a fingt dspextydf-tiel présent ils¢eimiby,nhett is pavi@edG cofpahdd Rpreyddiadlb

hal o-d - %ﬂg{alap%@{a)fl oxy, C3_e- cycloalk(en)yl, C3_s-cycl oal g(en)yl

6-al k(ed X -6 al k(en/yn)yl oxycar bony!

Cl-6-al k(en/yn)yl sulfonyl or - COCl. 6- aI k(en/yn)yl; Each R3 is
i ndependently sel ected froma group :- afnt ed by hal ogen, cyano, nitro,
Cl 6-alk(en/yn)yl, d _6-al k 9y| dxy,~ Cl . 6-al k(en/yn)yl sul'fanyl,

~hydr oxyl , hydroxyl Cl. 6- af e n)’S/I hal o- CL6- al k(en/yn)yl, halo-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 2 NR" Co d _6-al k(en/yn)yl, _ CONK" 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 &(en/ nwl C3_s-cycloal k(en)yl, C3_s-cycloal k(en)yl-Cl_6-

reéprese:
mlslorZ;
pis0,1,2,3,4,5,6,7or8;
qis0,1,2,3 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/yg)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, -NR"CO-Cl;ts-alk(en/yn)yl, -CONR*R’ or NR*RY;




al k(en/yn)yl, or aryl; or R'" and RY together with the nitrogen to which
they are attached forma 3-7-nenbered ring which optionalhy cgp&&kys one
further heteroatom or a pharnaceutically acceptable acid aé@i on salt
t hereof . Anot her enbodi nment nmay be.conpounds as above provided that the
conpound i s not 1-(2-phenoxyphenyF - pi perazi ne; Yet another enbodi nent may
be conpounds as above provided that the conmpound is not
gj._— [ 2- 51 2-dviewdn @dque?telﬁmb?tiﬁhmtfyggqﬂiep Eorazd hbﬁaxoc%c!:{egusfeg t®the phenyl ring

i met hox engx en -[.1,.4] -di azepane, 1-{2-[3-
(dinethﬁ%%ﬁ?ﬂ%?%ﬁ%ﬁ%?éﬁ%ﬁ%ﬁ@@% i perazine, 1-[2-(4-

met hyl phenoxy) phenyl ] pi perazi ne, 1-[2-(3-nethyl phenoxy) phenyl ] pi perazi ne,
1-[ 2- (3-chl orophenoxy) phenyl ] pi per azi ne,

1-[ 2- (3- met hoxyphenoxy) phényl ] pi pegazRknhe n;gg\ R

. R
1- (2- phenox yl)-ptp a2|Qe;,Fﬁ eco ct oft i nvention, there
is provided a npound acefrding to gEe abovezfor use as|a nedi canent. |
, there

- April 2006 5B.)hga t kL as ECt-Q{ t i nuent hebﬁak provi ded a
~pharmaceutical conpositlon conpriwl «a Co kuﬁp acc Mpg to the above or
a pharmaceutically acceptable acid addition sart thereof and at |east one
phar mac eieiefieiM iy Oas S8 MER! Sd®ar fre Bdregendrlcy€Rlkyl:! N @ fourth aspect of the
invention, there is provided the use of a conpound according to the:above
or a ph&F radiacentdy sybstituentsogsther ema@ fasedbeterparosatic sysam eof for t he
prepar atbRAnRk ofie, W8 bf AR Hetef Rlonide treatnent of affective disorders, such
‘as depression, anxiety disorders including general. anxi ety disorder and
pani ¢ di sorder. and obsessive conpul sive disorder. An enbodi nent rmay rel ate
.to a nme - f he t f ffective disorder incl udi ng
depr ess%ggmaér%% %t §1ddlli ygg%ngge& éd%rt\lg%gla?tﬁ E&%%%%P“Paﬁgfeéwd Ysorder and panic
di sor dehydogbnoBsealkiengn)yd ficsilvak@nyhiCdgeydloalehiykCng ani mal body, '
;%Lﬁ?l gl%(eg/}gg(x,goggﬁ' ‘00?' rai{l&kp%ggtggr]\%!thst gmtr% enatotw eéhat?lg)lrj;rlecal 'y effective

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.



according to the above or a pharnaceutically acceptable acid addition salt
thereof. i 1 April 2006 WD 03/029232 PCT/ DK02/ 00659 6 Pr egﬁ%egz 6
enbodi nents of the invention are wherein R3 is selected fr %ﬂoup
consi sting of hal ogen, G _6-al koxy,, G _6-sul fanyl, Cl1-6- al kyl, hydroxy or
trifluoromethyl; Particularly preféPred enbodi ments of the invention are
wherein the conmpound of the 5 invention is any of the follow ng:

1-T2-(2- Iilimit]ﬁﬁdmp@dtﬁf&ﬂ@&ﬁﬂ’%, thidkef 1@1 ﬂ@@ﬁiﬂiﬁb&ﬁ&ﬁ%bﬁiﬁesmm
1-[ 2- (4- Bronophen sulfan | ).phenyl | pi perazi ne,

2- [ 4- ( NEPWRS/FISE P LERPPURY ﬁe g fortBnghopp Héﬁyhl%ﬁcff@tﬂaﬂilmqeceptable acid

- TR X PIERYE idlaf REY bih hdeRiAYy gl
, 4- Di nethylphenyﬁsulfany yphenyl | plpef F%g$9mrmxmumﬁ

4-

2, 4-

3,5-Di nethylphenylsulfanyl)phenyl]p!peraz!ne, ‘ '
%I@a%tﬂﬁt:ﬂg&?@ﬁﬂé{ Iﬁ/ t ahy %eqﬂlglﬂﬁd fhg%@gf!anc%mpo&nd according

D et hyl phenyl su pl perazi ne,

Te ﬂrelabovmtpﬂnymmqwmmcbmle) :plindaaddltlon[sa]l fHe}adil Gz dlpane, 15

3- | phenyl Ifan e ane,
44 g%tta}%lg gﬁ%%(ﬁy eny?ﬂréﬁmé élg Dg;léil affbiioh Q4 ers, such as
4WMW@MWR@ iyl digieharal fifiety disorder and panic disorder

- Met he Isulf nyl -1 - pi perazi ne,

a@%?@? éW?W@@P¥§%§$§bhenyl] pi perazi ne, 20
N@thoxyphenylsulfanyl) 4- chl or ophenyl ] pi per azi ne,
Met oxyphenylsulfanyl) 4- et hyl phenyl | pi per azi ne,

ﬁeﬁﬂ%@mm}' &slate toAmythed f?éw%mnpm} Eutiery disrder,

SRR I I
ugbthoxypﬁ%%?%gﬁﬁggg$0§?§ﬁ%?¥ ronet %%Eé ? plﬁkra2|ne 25

dishrder egtnbegshiversrapniiypdisongdrfin 8hmag lagiipai tmiyambluémg a

hqman, comprising administering a therapeutically effective amount of a compound

-
-
-
-
(
2-
(
-
- (

-(4
- (4-
-(4
- (44
-(4
- (4-
- (4

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




[ 2- (4- Chl or ophenyl sul f anyl ) phenyl ] - 3, 5-di net hyl pi per azi ne,

[ 2- (4- Met hyl phenyl sul f anyl ) phenyl ] - 3, 6-di hydr o- 2H pyri di PE A oril 2006

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

[ 2- (4-whbohydophenyl sul fanyl ) phenyl ] pi peridi ne 30 or meihdsegeutically
acceptabl e acid addition salt therepf. Il April 2006 WO 03/029232

PCT/ DKO2/ 00659 7 Definition of substituents Hal ogen neans fl uoro, chloro,
brono or 4.5, The expression. G 6-al k(ep/yn)yl means a G -6-al kyl,

C2. 6-al k rﬁéﬁ%&‘remg"@ﬂ‘.cééaf% HSVF““"&r’&rp‘!erer%f@faﬁfé%%ﬁ%ﬂesr_%pcyc| oal k(en)yl
means a &gﬁﬁﬂyﬁﬁlﬁmﬂgkmlel.s@moﬁ%d..sla&lfﬁﬂgyb.-G*QH@HB drdd) ofhe term Ci -6 al kyl
refers to.a branched or unbranched al kyl group having fromone to six

" carbon at% “?nFﬁt,an sive, including but not limted to nethyl, ethyl,.

1~ Pr opy! paiculdpiéferred esbtihont%or B ilentich ndh '
2-met hyl - | -propyl. Si n?l ar I_yﬁ:n C2.6 lalefzény gﬂégkl&%h_eggog@%"ﬁ%@ﬁmr espectively,
~desi gAat &verian ijpnyipd sherfollawieg: 15 fromtwo to six carbon atons, including

one doubl,g,bo ' spectively, including but not limted

to et hen;}lqzte%?gBgér%g?&ﬂﬁgéggk%ﬁng?%%ﬁ@ﬁnp%&z5‘5’5/nyI and butynyl. The term

C3_8 cycl bid-idyBrodmphapgktlémyBphenyiipipeedzine, or bi cyclic carbocycl e having three

20 to eight,C LN di ng, bu ot Ijmted to cyclopropyl, cyclopentyl,

cycl ohexyr',{z'?%@%%ﬂéf@ipﬁf%%‘ﬁwbe FXREAYHNYesi gnat es a monocyclic or

bi cyclic DW*MWb@PH@égisﬁﬂaﬂYﬂﬂeﬂfE(ﬁiﬁerﬁ'il%t C-atons and incl udi ng one double
.S oa

~bond. 25 Jn the term -C%I(l: en)yl -G _6-al k(en/yn)yl,
- C3. gdtycl b ¢eRimathviphendsuliguy DahsayBpipsiazine, are as defi ned above.

1-[2-(3,5-Dimethylphenyisulfanyl)phenyl]piperazine,

1-[2
4-12
4-12
4-12

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.




The terns Cl_6-al k(en/yn)yl oxy, Cl-6 al k(en/yn)ylsulfanyl,

hydr oxy- Cl4-al k(en/yn)yl, 30 hal o-Cl _6-al k(en/yn)yl, 1 ) 6

hal o-C1_6-al k(en/yn)yl oxy, C-6-al k(en/yn)ylsul fonyl etc. bé\gpé%gg?e such
groups oWt he G . b-alk(en/yn)yl are as defined ghoyenehdso APril 2006
WO 03/ 029232 PCT/ DKO2/ 00659 8 As usged herein, the term

C .6-al k(en/yn)yl oxycarbonyl refers to groups of the formul a

Cl.6-al k(en/yn)yl -0-CO, wherein Cl.6-alk(en/yn)yl are as defined above.
As used herein, the termacyl refers to fornyl, Cl.6-al k(en/yn)ylcarbonyl, -
5 aryl capkanition oPfubstitekbnte- @l k(en/ yn) yl car bonyl , C3$-cycl oal k(en)yl car bonyl
or a C3.g- cycloal k(en)yl-C .6-al k(en/yn)yl-carbonyl group. The teen
3-7-menbered ring optionally containing one further heteroatom as used
herein r [ S u s 1-norpholinyl, 1-piperidinyl,

1- azepi nﬁas’ﬁél“‘%fga“%?ﬂg‘g‘?’a@’%‘&%&“i‘i g?rq%pi perazinyl, 1-imdazolyl, 1-pyrolyl or
pyrazélyl, all of which nay be further substituted with Cl.6-al kyl. The
het er ocygles. formed. b j.acent ubstityents and fused to the parent
ring ma;ifll o’&%‘fsﬁ%Pq?'é%}ht(%’AﬁF@g I’%??B%aa@%?ﬁwgr{%éﬁﬁﬁnm&c et Mk ngs such as
3H 1, 2, 3gibhp.0ThE Bipressibe Cs d-cikl Ihhéeagoh &€; -5 &oaﬂgﬁﬂi& élB4iRe

3H 1, 2, 3-dithi azolpgf,gs 1, 3, 2-%%#?&;?& e, 1, 5,83Zfoxa i az)o%?e, oyl

1,2, 3-th#Q8F-azole, IH 1,2 3-triazole, isoxazole, oxazole, isothiazole,

t hi azol e, 1Him dazole, |H pyrazole, 1H pyrole, furan or thiophene and

6- menbered nonocyclic rings such as 1,2, 3-oxat hi azi ne, 1, 2, 4-oxat hi azi ne,
-1, 2, 30 oxBedemy Cnealkyl tefers @-axatchédoriunkranchedialBylgxaiptiaeing frembn2 13- di oxazi ne,

1,2, 4-di i.ne H- 2 i 0 i . 2-di oxazi nge,
o s LR el dning, BRRNg SRS Timidu e Ziehy? o brapy, 2
"1, 3, 2- di priopydzi-tnayl, 2-bety 22 Gictityl-apid}g] andld-rhethyld=stofydi azi ne,
, 2, 3-oxadi azi ne, 2H- 1, 2, 4- oxadi azi ne, 2H 1, 2, 5- oxadi azi ne,

, 6-oxadi azi ne, 2H- 1, 3, 4-oxadi azi ne, 2H 1, 2, 3-thi adi azi ne,

2

2, Agitdabadi@zi Avhhi adiazi , -t hi-agdi-azi ne,
3, 4-1t rllig%i(géi?g%?yl%}ig%%tam% %gécé%‘,‘eg?g?%ﬁagez%ﬁ}gg{ ngf I%l,vg@oxazi ne,
- ok itwe, to29x 2uban atomsa tichiding2ese] danblehbondi and, oreHiriple3berdi azi ne,

H
H
H

2H
H
REA T I T R A

2

1

2

2
5

2H

2

2

1, 4-oxat hr'i n

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.




l,3-dithiin, 1,4-dithiin, pyridine, 2H pyran or 2H-thiin. The term aryl
refers to carbocyclic, aromatic systens such as phenyl and__gg{)?@éb 30 The
acid addition salts of the invention are preferably phar ma(l, 4 ?@/
accept abiyg o38@hf2s of the conpounds of the invention fﬁ&fiﬁ?oz‘fﬂb%ﬁ non-t oxi c
acids. Exenplary of such organic sglts are those with malerc, fumaric,
benzoi c, ascorbic, succinic, oxalic, 11 April 2006 WD 03/029232

PCT/ DK02/ 065% 9 .bi s- net WI epesal icylic, methanesul fonic, ethanedisulfonic,
acetic, profBrohgen, ‘ﬁ%?effa i1-¢-alk(ealmyinyrasbony| referscto gpupe ehihe formalat i ¢, mal i c,
mandel i ¢,C Glal@Rmyl -©-COaGMHt ek C,%%ﬂ&é&&@y] aresars%?ﬁ:'lé&’abﬁ’@. mtic, itaconic,

gl ycolic, p-am nobenzoic, glutamc, benzenesulfonic and theophylline
acetic acids, as well as the 8-hal ot heophyllines, for exanple8 5

br onot he ' : I | nox gani c~salts are those with

hydr ochl 8%"3(93&& H&r r"g)l;rﬂgéfﬁt%?ysag L 3%‘?’% E05&%%«%?&1 gcmb%lggff{m?‘e'lf’%g% nitric

aci ds.5 Funiitaehonyk heyl-€opabajenda)ydfartidnyls O;pepnsadlicen)yRyrbensil i 4 T, 4nsol vat ed ﬁs
well as i d f it rmaceutically acceptabl e solvents suc
as water ,cpcel?%g(lﬁ‘é?f'gkfﬁailg(rﬁym\é\i"fa%%aﬁrﬂmgener al, the solvated forns are
.consi dered equivalent to the unsolvated forns for the purposes of this
~inventi OQ.HBSONE 9f t he conmpounds of the present invention contain chiral

centres et/ megthptsd g ekipullyjcantamingiane fuder ihstsraatom g3 ussd .
enant i ONBESih. refke(d AN By bl ! ¥ ASTodhdin}P 1SHERidiPE any mxtures
thereof includin rac%_n*c ‘m xtures. (I)?lgcelr#g lf%ﬁ%sdl@gg?%%pir% éoll ved into the
‘opti d8l aiverapBre d-lopopiperarinyte i firoidszolyl.ot-pyreoldngsl myradoiylsatbef whichn of
di astere ' : W an optically active acid, and liberating
~ the optigg?I’bis/ﬁlz;lfc(lil is&_EStlgllr?rngrl‘gﬂg'r{‘p%l@r%'d by treatnment with a base. Another 20
met hod for resolving racemates into the optical antipodes is based upon

e matri x. Racem ¢ conpounds of the

h t hy Lcal ly acti :
present  hAURPOE ey Svalsteu R Ruab e e pEaN 8L | podes. €. g.
by fract kapadgeth6r st ﬁﬁésisﬁaiéﬁgf}né?ﬁbegeﬁ nitnodyclié fifds'shdf K. RAdel ates or.

.canphor sul phonat e; salts. T _
, ,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,

15 oxathiazole, 1,

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, pyrimidine, 4H-1,3-oxathiin, 1,4-oxathiin, 4H-1,3-dioxin, 1,4-dioxin, 4H-
1,3-dithiin, 1,4-dithiin, pyridine, 2F-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,




" .accordance wt

conpounds of the present invention nmay al so be resolved by the formati on of
25 di astereoneric derivatives. Additional nethods for the r__?gé))l g&b@ﬂ of
optical isoners, known to those skilled in the art, may bé : ch

met hods woabmdest hose di scussed by J. Jaques, A Col | gbrBRebiogsse Wley in
"Enanti oners, Racemates, and Resol uions", John WIley and Sons, New 30 York
(1981). Optically active conmpounds can al so be prepared fromoptically

active starti terials. I _April 2006 WD 03/029232 PCT/ DK02/ 00659 10
Phar mac eh’ﬁ'l@gﬂﬂﬁlbe%g{"i’ m&‘ﬁ@eﬁh@% ShpRediswonicy peetie, INQAIQNIS, 86T t he

i nvent i oRaligglic, kRri) RRRAEE dadaY, MBY@BHEH&‘@ilnnarﬁ‘fﬁ,téﬁ%gnig,gsﬁm’ art. For exanpl e:
Tabl ets may be prepared by m xing the active 5 ingredient wth ordinary

adj uvant $CaHd PEMItE; iprepics8lyaelic.orminehenzoid, glutorip beszenesylfatieandni xt ure in a
convent i enabniak! il 0 i > I f adj uvants,or diluents

conpri se: clo)r);rll staar cﬁi, H%g?g{gggﬁ%%@%ﬁgﬁggﬁes’ ﬁdﬁﬁ’ﬁ%’%pllﬁ% stearate, gel atine,
| act oSe, brauatigeopigiihet Bxempldneof sclyinotghsic sl jarevthort svithihyddeliléricyes usual |y used

for such rposes uch as colourings, flavqurings, preservatives etc. may
be used P 0\91?%%%’f%@‘f‘c’tsﬁg?uﬁ’rp&osl’%ﬁ“‘gwgwB‘flé'vvith the active ingredients.

Solutions for injections may be prepared by dissolving the active
i ngr edi e"qt and (f)os'si b(%e additives in a part of the solvent for injection,

pref er abl Yrther.dhg gt P,fﬂ“SdEIYc_&g?‘?W?%}%ﬂﬂsﬁt’@t@ﬁﬁsﬂ‘@l@ém red vol une, -
steri| s bilGudd Broslitd prafinRetichiy ddoliliold solylntd Iychuk bakh, Sugluhes or vials,
Il In the art 'may be

Any suitabl e additive conventional I'y use added, such as

* toni dPt ythediketls gensrab sl splytated fayms aretcoustderrireysivalettdo th¥hesobhtednaceut i cal

composi t kRS @ fnelpleds WG LOAQL those whi ch are menufactured in
hi*'s 1 nvention fray be adm nistered by any suitable route,

for 20 exanple orally in the formof tablets, capsules, powders, syrups,
eral l the formof solutions for injection. For

: o Sp;ﬂ ?Lag‘ﬁ%@ﬂﬁ%ﬁ?ﬂwaﬁ?QS:OEH’é Pree Hyendtopgpytam chiral centres and such

compounds exist in the 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, _




used. 25 Conveniently, the conpounds of the invention are admmnis

‘conmpound, and subsequently reactin ' !
“are as- dedmprisd: cabosiach, pytaRetch; atpum, megresiundtewlatehgdl aneihdost) |V 11

' Ap_r N Zoogumg@ncp t%/e ?11%39 %%% 0 hgra{d%gl%/s glp ;?dlal%ives usually used for such purposes

known in the art may be used, and ahy pharmaceutically acceptabl e carribers,
diluents, excipients or other additives normally used in t arn y be
i tli“‘%“pn'lﬁg{g$ed in
uni t doswgesdmean containing said conpounds in an anop@ipRézeaeut 0.01 to

100 ng. The total daily dose is usgally in the range of about 0.05 - 500

ng, and nost preferably about 0.1 to 50 ng of the activg gorr![oﬁun]g ﬂ‘ t he

i nventio of the invention are prepare y e foll ow ng
gener al %?ﬁgagpﬁ%??g@%#gﬁoéétion or cleavage froma pol yner support of a
conmpound with formula Il 11 April 2006 WO 03/ 029232 PCT/ DK0O2/ 00359 dllh(RZ)q
1 wher el represents (R% 5 d. R, R, R3, in, p, g, s, X and the
dot t ed Bﬁ%ﬁ@“gg‘w té?ﬁ"ﬂﬂég‘ 19958 @e‘ ﬁHIORmaYibgp@pa%gx camyerpionalet hyl , et hyl ,

al 1yl or nfhdyin tBe £t PoixampROfBldtsm Lifdred WP RAKhE fhe afRfcPaMAL € group, such
as %/he Wang 1 esin-based c'glr)bamate I%n%?g.ﬁi)) &erﬁggllcatrgnsforrmtlon of a

~ conpotind REFedient Wit pndimary adjuvents suplog dilpants apd sybsequemly, compresiimg the, g, Y and t he

dot i od | b A SERRA AR Sne LR oF AL ERRSNGlOG A 2zont um

a co 7, wherein X and Z

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




[

12 wherein R2, R3, X, s and g are as descri bed above with an al kyl ati ng
agent of fornmula (d-(CH2)mti)NH(CH2)2CL or (Br-(CH2) mti) I Cl—lf_%@[gm
0 la V

wherein in are as defined above. 5 d) Reacting a conpound

(R3) 5 ( Rdoas/doyzyherein R2, R3, X, s and gq are as desc[rdlgﬁgz,@&gye and Gis a
10 VI

brom ne or iodine atom wth a co und of fornula Vi wherein R, in
and p are as defined above. e) Dehydrating and optionally sinmultaneously
deprotecting a conmpound of formula 15 VII (R3) (R2)q VIl wherein R, R2,
R3, X, m p, q and s arg%s descri bed above and Ris either a hydrogen
atom or a BOg grolfpl 28 11 April 2006 WO 03/029232 PCT/ DK02/ 00659 13 f)

Hydr ogenat e g!he Lbl e in a conpound of forrmula VIII (Rb(R2)g VIII
wherei n Bl N R334 g and sure as described above.
] (R3),
m
It

wherein Z represents

(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

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




5 The deprotection according to nethod a) was perfornmed by standard

techni ques, known to the persons skilled in the art and dgtl?ﬁ’l?gog t he
text book Protective Goups in Oganic Synthesis T. WG een el
Wit's, Wiyayshiigrscience, (1991) I1SBN 0471623016. 10p&hpkd2lodgo Material s of
formula Il wherein R = tert-Bu wep e prepared according to the procedure
~as.outlined bel ow Fluoronitrobenzeie derivatives were reacted with

phenol s or, thi gnol s according to the procedure of Sawyer et al. J.Og.
Chem 199‘51,“68’3‘,?{)@3@% F 3 iacwRAs desFribedabeys with ansalindating ageshpifoprde edur es known

L0 the PRCR@M)..HREREHIAS: [EH-Ch9), ATNE(CHILAr MIGEUAP Ao LEaG 0N LO the
corresponding aniline using a ne al ydri'de salt such as sodi um
borohydriaﬁéfei n conjunction with palladiumon carbon catalyst in an
al coholic solvent or reduction using a nmetal chloride salt such as zinc
chloride or tin chloride. The resulting aniline was then converted to a
propefl yd) Reastingt aitapepoBndwilh foamalpivper azi ne in a nodification of the
procedure of Kruse et al. 20 Reel. Trav. Chi m Pays-Bas 1998, 107, 303 using
N- but yl oxyca ! i m nodi acetic acid. The 3, 5-di ketopi perazi ne derivative
was then red d/with for exanple borane to the correspondi ng BOC
prot ected pi AZ(RTR, which was then deprotected to the piperazine in
situ. /Z 11,11 April 2006 WO 03/029232 PCT/ DK02/ 00659 14 The conpounds
shown in foryula I, wherein Y=CH and the optional double bond is reduced,
wer e preparomtheir tertiary al cohol precursors VII wherein Ris a BOC
0

group, byG-a bied Barton reduction in a simlar manner as described in
- Hansen et a (@;&)hesi s 1999, 1925-1930. The internediate tertiary

~al cohols were prepafed from5 the corresponding properly substituted

- 1-'br ono- phenyl\sul f anyl benzenes or their

wherein R”, R’ X, 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




correspondi ng ethers by netal -hal ogen exchange foll owed by addition of an
appropriate electrophile of the formula I X in a simlar maquug rﬁ? @gscri bed
in Palmer et al. J. Med. Chem 1997, 40, 1982-1989. The proper R/ 8 tituted
1- br ono-wphemebxzul f anyl benzenes were prepared in a sipit/Bkoyesseer as
described in the 10 literature by rgaction of properly substituted

t hi ophenols with properly substituted aryliodides according to Schopfer

and Schl # Y/ 069- 307 Bates et al., Og. Lett.
2002,4;238@9%3%3g%ﬁﬂﬂﬁﬂ%@§°éﬁﬁéf9mE?83°§§¥?P“3662, 4, (in press). The
correspondi ng substjituted 1-brono- phenoxybenzenes may be prepared as
descri bed by Buck ¢ . Org. Lett. 2002, 4, 1623-1626. (R )p BOCN 15 I X
The cl eavage from § ygpr support, such as fromthe Wang resin based

d

.W
-carbamate |inker,/accordi*ng to nethod a) was perforned according to
literature kwpwn Xprocedures (Zaragoza Tetrahedron Lett. 1995, 36,

8677-8678 apd-Contn—-et al. 20 Tetrahedron Lett. 1997, 38, 2915-2918). The
starting " ' rmula Il may al so be prepared according to the

. nmet hods 'de Hat ent application WO 01/49681. The di am nes were
ei ther co ov8¥k abl e or synthesised by nethods known to chenists

skilled in the art. Iron 25 conpl exes, |ike

r)6-1, 2-di chl oMglsenzene-r| 5-cycl opent adi enyliron(ll) hexafl uorophosphate
and substi tu%ﬂgg, a51al3g§ues wer e synt hesi sed according to |iterature known
pr ocedur 84y s BoR et myp, q 3nd g3e@yas depraibed almye, 61, 1297- 1305) or

'synt hgsi sed by nethods known to chem sts skilled in the art. 11 April 2006

WO 03/029232 15 C
, ~ The deprofection according to method a) was performed by standard techniques,

known to the perso_ns 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 proced’ufes 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

sz
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PCT/ DKO2/ 00659 0 (RI), CO (R), Few (R 0 (RI), FeCp' z R O/ 'T NH
R-.O\N~ HX7 RO~ 1 _I\ //R" Il m ~Hm \Z The di azotatioqlfl&)ll%gﬁﬁ‘sby
reaction with a compound HXZ according to the nmethod b) was ppéfl d by
addi ti onwofsbdegs2di azoni um salt of the correspondi ng apithRenbdea 5 sol ution
of sodiumsalt of a thiophenol or a,phenol in an aqueous suspension of
copper. The starting material of fornmula Il was prepared as outlined in

the follawing. A.fluoronitrqbenzene rivative was reacted with a

bl per azi HAEAEPPOUE IR lorbf forbercin Yok A P RBIGBLEBRSE i pol ar
-aprotic selueltvefe@épaiedifideh tAélr RFEANICohbRR& uiBRVIT #ferbiniREL hplow ne to afford
t he orthoni tog\henyl,gﬁiﬂggrazi ne derivative. The internedi ate 10

ort honi t B5P¥R BPY 11108 refistionn 8 siqulsrmpyper asglsesied iwitigseatehindar d
pr ocedur gt Sphesa1aded 98240, 112 Mtk Rl AR Idofls gﬁf@f‘sg@@ b OF mul & 11T

The reaction of a conpound of formula IV w't ng agent of

~ fornuba (i correspepding propestyGHBNRET IdhroBph¢rgkamyleMdiGR IRBr as its
by ot ka5 L Al Py O TS0 S

performed 1n a si"m [ ar “manner J. Med. Chem
1992, 35 apptdptixteicletBopliisleai the fgmuiatlXrih aksnilaf mhaienid RsdriYed@Palndrepar ed as

descri bed, ab for s ti terigls of formyla Il. The reaction of a
'_(:Orrpoundeto?"f@ﬁ}f&ﬁ"\ﬁﬁnﬁ%mﬁérﬁm@fomw FH!?F%{“’W _11bFP"i'ﬁ§t hod d) 20 was
per f or meghdnpisalfmiylbehzRhes Wad Wtepas il 8 SitilabRGhrePaNNesdibyPiBhet @l . Tetrahedr on
Lett. 1998, 39, 617-620. The start!g&g material of fornmula V was prepared in

a si P afiteraip e reagtion b sropereubstintesthisphaelsavitharopenty subatiteigd on 2001, 57,
3069- 307 Zn1iddiGsdehydh Al R ' ' PRSI E ATl deprot ection
of a corrpgigdnd of 25 ?or rrgkfﬂaf&%ﬁ S%p%h%ga%@%g%e@?f%@%gﬁn a simlar
‘manner aBatdre@@_l.j redLern 200, 428032808l and Kieg etGiheing. 140700244 (i 982- 1989. The
star t ! ngpr%%s.elrl{eac!)ne()s];)ogcﬁlrg%s?itu\gdl l-l\)%]%g%hgnoxybenzenes may be prepared as

described by Buck et al, Org. Leut. 2002, 4, 1623-1626.

(R,
BOCN 0

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.




" hydroboric derivatives

“ether. The star
descri bed |i (&}’1 ). 10 d‘%\qes
on a PE $gj ATDI_\QISOEXA t

R=H was prepared froma conpound of formula VI| wherein Ris a BOC group
(see above) by deprotection with hydrochloric acid in net h?%)?@gﬁérpounds

of fornula 11 April 2006 WO 03/029232 PCTI DKO2/ 00659 16 VI

BCC, maywbasmpepared as described in Palmer et al. J.p S

1997, 40, 1982-1989. The reduction of,.t he doubl e bond accor§| ng to met hod f)
was generally performed by 5 catalytic hydrogenation at | ow pressure (< 3
atm) in a Parr apparat us, or by using reducing agents such as diborane or
z,produced in situ from NaBH4 in trifluoroacetic
ch as tetrahydrofuran (THF), di oxane, or diethyl
rial E formula VIl was repared fromll as
(RAnaI yt |°caI( C'ﬁ a were obtained
on "sour ce and

&rls Symmunetry

acid in inert sol

N

Shi madzu LG8 T10A LC sysLPQ
Cl18 colum with 3™ pm particl ; SoI vent syst

water/trifluoroacetic acid (100:0.05) and B =

wat er/ acetonitrile/trifluoroacetic acid (5:95:0.03); I\?ethod: Li near

gradient elution with 90% A to 100% B in 4 min and 20 with a flow rate of 2
m./ mn. L8 rati 2 m and ELSD
trace. T@é &rhgt% ?é‘ﬂﬁ’w %ggw%é{rhg ex ?Lg'g ?cﬁorﬁinﬁd?é@meﬂw epar ative

LC- MB- pub) Wasqetfomred by additer afitiedasoniuinhelt s0de corftsidndiig Ahilindjalaurm: 50 X 20
| ze;, Met,hod: Linear gradient elution with

mm Y! ODS- A wi.th.5 mparti.cl e
80% XE: to oiﬁﬁl%vgésqqﬂu'ﬁsaf]ﬁpﬁagﬁ?}’l\ﬁ? ™ & honglin prpquedsts syspensiqn9fi n.  Fracti on

~col lecti 25 THES QAR df RYmSl spectra were
 ecor ded@iﬁzeSOO arﬁ%—iz Qkﬂ%iﬁx@ﬂﬂr&ﬁsgﬁﬂlﬁé&lh%fomm

_ on a Bruker Avance I nstrunent” or at 250.13
MHz on a”RlugresiTobenzomsilerivave wierercteduith %pla@rezine dmwtweemcmmmt de (99.8%),

chl or of ogn ISME RMEY: ofﬂepﬁbglw ap?df Ao IHe gonﬁamgmgs FaY grgamc base such

as triethylamine to afford the orthonitophenylpiperazine derivative. The intermediate
10 orthonltrophenylplperazme 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




30 were used as solvents. TMS was used as internal reference standard.
Chem cal shift values are expressed in ppmval ues. The foH Wﬁf‘??%
-abbrevi ations are used for nultiplicity of NVR signals: s =singlet, d =

doubl et wwé osmabzi Pl €t, 9 = quartet, qui = quintet, h g hgRbelsso dd = doubl e
doubl et, dt = double triplet, dqg = oubl e quartet, tt = tripfet of
triplets, m=nultiplet and b = broad singlet. i | April 2006 WD 03/029232

PCT/ DK02100659 . 17 For ion-exchange chronmatography, the follow ng material

" was used: TR GrC(May bpprepagsdasdgserhed gsshal- E1Mad €em. Chr onpack cat .
No. 2207716y7, Fy i19¢2-i@ouse, the SCX-columms were pre-conditioned with 10%
solution of acetic acid in nethanol (3 nL). For de-conpl exation by
irradiation, a ultaviolet light source (300 W from5 Philipps was used. As

‘starting fo i hesi ng-resin (1.03

mmol / g, Eg%%x‘ggm%%%#ﬁee%oﬁa%ﬁh t?%ﬁa%%% ﬁmxvgé ggllseéﬂy P\éﬁ%‘ggﬁ’ §Yi on of

| nt er redeaddles HyBrogenatidn Bileh besmbarAans) in sPatyppanmstoady esiyd i ron(11)

hexaf uor gphosphat e Ferrogcene 6 nhydr ous um niumtrichloride (238
g) and p’é)e@b‘:é‘i' RS fﬂ’fSﬁfg’ raf‘ez%jfﬁgm%ipéi%ﬂé‘b'%é’ﬁoa‘iuﬁedl‘? SR or obenzene
(500 nl) NaBM, ReeReodceicHd ih thed soldénty REILL @tMpEBhesaTHEY, 5 h with intensive
stirring,. The m xture was cooled to room tenperature and water (1000 ni)
was addetforaaer diefhyl sthers Tha starting matesiak offammuda ¥BEwaswpepaseddinal i ce bat h.

Hept ane 4£ofatbrBtd indnshodiagt hyl et her (500 nL) were added, and the m xture was
stirred at roomtenperature for 30 mnutes. The m xture was extracted wth
~dietl ether (3 x 300 m.). The aqueous phase was filtered, and aqueous
amoni um hexaf | uor ophosphate (60 g in 50 nL water) was added in snall
“.portions under stirring. The product was allowed to precipitate at room
“tenper atExamplgst er 3 20 hours the precipitate was filtered of f, washed
intensively with water and dried in vacuo (50 C) to give 81 g (21% of the

title coppg RIS dela g S bW i AT 15DBR i Sipped 20 (= 57

6.48(m
- . 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.




Preparati on of polystyrene-bound am nes 25 4-[(Piperazin-1

yl ) car bonyl oxynet hyl ] phenoxynet hyl pol ystyrene 1 .

“4-[ (4-Ni trophenoxy) car bonyl oxymet hyl ] phenoxynet hyl pol yst yrené’ E%%Oﬁ g, 235
mol ) wagossgesnaded in dry N N-dinethyl formam de (2 Lerdkdyabddy! mor phol i ne
(238.0 g, 2.35 nol) and pi perazine 14102.0 g, 1.17 nol) were added and the
m xture was stirred at roomterrperature for 16 h. The resin was filtered
of f and shed th N, N-di et hyl formam de (2 X 1 L t et rahydrofuran (2
X1 L), hat8&r e’(#a mﬁwaphmeréwmg matgrial was usedeSEXisplimse (ran (2 X 1 L)
and net hang @JA gglﬂ{ | t h di chl or onet hane
(3 X SOOQFrLX%;n r1 rleg%B?rﬁ%lgt?ughmE%ﬁ%Jaggl %%@9?0 ylgﬁgs%heal nost col ourl ess
resin (236 ogynnsywreqpﬁcbnmedmmwmmf%ﬁbwam@aﬁﬁﬁl (318 The

a1 B R B B Py T SBNGRRE PRI 1 e

-Er ep ?F at Ptuh[r)]prwasasednAb staritlg palomar syippoHs Soreykd @ﬁ@dﬁyﬁtﬁb@m Wing9&d | ) 5
4e2(((a4 Fg IO@ZQ%EP%%%BWW%WCE%%MW} waised: on( 1 1) Jpi perazin-1- yl)

car bonyl oxynet hyl ) phenoxynet hyl pol ystyrene hexaf | uor ophosphat e
-(Internedlate for la-1h and 1k-11)

4- [ (Pi pePeeprrntion pf Interimeshigfesoxy met hyl | phenoxymet hyl pol ystyrene (115.1 g, 92
10 mmol ) was suspended in dry tetrahydrofuran (1. 6 L) and

716-1,2- zene- | | ron ) hexaf | uor ophosphat e
(76, 250 1%2]9 b "?E 5&%’"‘"%’% %ﬁ%ﬂ‘?&{feﬁ@%@ ®%r bonate (50.9 g, 368
mol ) . Th@robﬁﬁ((lﬁ?og) aiihydrtidiﬁhnﬁﬁlunﬁhbﬂlérﬂﬁ (248 g@@n&p&vﬂfereh@lmmﬁﬁt er cooling to
':roonmtegﬁgrature the resin was filtered off and washed with

-t et r ahy dv?6 8L Sespended dipl, ddichlojpherzeng (G0qmby end-hepted tod0PGRYAr of uran 15 (2 X
500 nm), ’ s I met hane (2 X
250 nl) %@%ﬁ%ﬂ%ﬁrgézs;@%d@tﬁggnngﬁ n%'? ﬁé rescf)%%é/:\/%sr%\'gs hed with
di chl or osepératues ahd wxtes(1000nL) wathadded edefully wanalb pgi#bnsGyhiBGodi)ngt 0 i eI d a
dark,0r 8RG8 jce bath. Heptane (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
.25 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). '




resin (142 g). 20 The foll ow ng pol ystyr ene bound iron-conpl ex was prepared
anal ogously: 4-((4-[rl6-(2-Chloro 11 April 2006

Phenyl)-rlf-cyclopentadienyliron(ll)J-[J,4J-di azepan-| -

yl ') car boggheeysset hyl ) phenoxynet hyl pol ystyrene hexaf | ugopdampaat e
(Internediate forliandlj) 25 Preparation of further internediates

1-tert-But oxycarbonyl -4-[ 2- (4- met hyl phenyl sul f anyl ) phenyl Jpi peridi n-4-ol A
sol ution,[gf oﬁéLi (p2 5 Mig hg ane, 12.0 m, 30 mMmvl) was slowy added to a
stirred E3fIPFHE Polystyrope Bovd siapunessers Arenssd\analegouglity | ) benzene (30 nmol ) in
dry THE @731, 8Didzblanilgifr medhyllfindnymbifi paBAiHeh®n Was stirred for 10
m n before 4-oxo- pi p?r%ibdi n)g??-ca%%x';f?”é‘ a%lfgg)tg%t-butyl ester (5.98 g, 30
nmol ) was added in one portion. The solution was allowed to warmup to

room t enpeL Aty ot ol I red t ted aqueous NH4Cl (150
m) was P st g2 é’l E@P‘lﬁ'ﬁ o%%fsc’jé@ﬁ’?%%‘%%‘ﬁ’%ﬂ“%ﬁril 2006 WO 03/ 029232
PCT/ DKO2 heitmeropiospghiates et hyl acetate (150 m). The organi ¢ phase was washed

with brine A MSO4) .and the solvent was evaporated in vacuo. Crude |
‘was puri T(é"dﬁb(ifi %”&‘l’f’%"’w&rﬁ(ﬁl ylgand@ilpiverezigel- (el uent

TN (ARG e Rl NS et PEr R oo SRR 10005 i el

©20. 2 motyrloRpdadieny

5.02 g (f2Yg-ihand 1k-1)

l-tert-B L a | -4-12- (.4-net hyl |.syl fan henyl j - 3,

5- die{)xop?%@p%izs‘%ﬁléf_‘pl?‘{%ogﬁﬂéé?egp'ggﬁ%wx’ﬁ#ﬁygig‘(llsfé{%? pbﬁg sJuI fanyl)aniline

(2.919, ihihol) wasekispenias inckir farby@ebfivan (r.o/L)] ik 4208 dicABrabnzeaed™-pl aced under a

ni t rogen a} nosphere. N (htﬂert- but yl ocycar bonﬂyl )i-m nodi acetic acid (4.7 g,
Heon(lD hexathyprgnbasphatd (76.9 gl S4qumal) wapaddedver e added to the

oL oA RS G505 Wl Ryl ad it o T
resul ti nefirred et &t Color Kets Afterepolingstogoomienipe@tuie, NeeGOBwiRer@0Ff i), 2 N HC
(_ 2 X 200anralv)>ashed with tetrahydrofuran (2 X 500 mL), water (2 X 250 mL), tetrahydrofuran
15 (2X 500 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-
yi}carbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate (Intermediate
for li and 1j) ' '

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




- was diss

15 and saturated sodiumchloride solution (100 nL) and the sol vents
evaporated in vacuo. Yield 6.0g, 107% 'H NWR (CDC13) 1. 51(15 n%@?'ﬁz' 32
(s, 3H); 4.4-4.6 (m 4H); 7.02-7.18 (m 311); 7.2-7.45 (m é’Hﬁ Re

f ol | ow MgOB3/Eeekizket opi per azi ne derivatives were prepapepkerodsseanal ogous

20 fashi on: ' 19

1-tert-Butyl oxycarbonyl - 4-[ 2- (4-chl orophenyl sul fanyl ) phenyl j - 3, 5- di oxopi per

32 oy oA Ak 115090 AR orepuic phass won Hashed with brine, fedMES08) ophenyl | -3,

5- 25 di erétheparat wasevaporbied medicad. €rifdert w26 purified bfy flash
l-tert-B | oxycar bonyl. - 4-] 2- (4- pet hoxyphenyl sul f anyl ) - 4- net hyl phenyl j - 3,
5. di OXO%IB%I@ %Taﬁgy C(q Célrgﬁté‘uéletﬁ ceﬁ%?neptan% 20:80) to p¥od)uce the targe¥ P v

1-t ert - Bebyih@uxyl aed Whityfoart: L EMSIBL 003 PIRER RIS, iy (pviret hyl phenyl j -3,

5- di-gxopi ﬁi&%l nﬁ () ntermedi at eofor 2e) 3)8 gﬁﬂeég?}éﬁ%’yl oxycar bonyl -4-[2- (4

Jl uor phzz:lrs 7oa 190" yapldien Oya (BB%hy | j - 3, 5-  di oxopi per azi ne” (I nt er medi at e

for 2,J) 1-tert-Butyloxycarbonyl-4-[2-(4-nmethoxyphenyl sul fanyl)-5-trii

~ luoronet hyl phenylj.. 3,5-di oxopi perazine (Internediate for 2g) 11

CApri 2ooé-tW%MmmlmeWumvﬁk@BIJNH—W*@W%Mi n-1

yl ) pheny ] (I pt grymedi ate for 3a) Fluoronitrobenzene (7.1 g, 50 mmol)
g)?%}e@;df&ne'%ﬁ/ga)( 100 nL) containing triethylamne (10 g, 100 mmol)

~and pl ac2-Metiyiphanykulfugdenilins (2R N85 eamalpwisBssblvePintiy PARER added

2-met hyl - pi perazine (5.5 g, 55 nmmpl ). The reaction was heated to 80 C for

16 hd rsmﬂﬁ'@rﬁ%"ﬁgy‘? h# W&'gg%ﬂ g ophere-N-vggbuylocycathenyiminodigeetice before t he

sol vent ¥ed(4eg208Ghha I 4 CAD 40 Bl 200 nmL) and
%212% 0t )élﬂcfarb»sghlaﬂﬁxda?ow .40 E&xﬁ}bfﬂ) ?ﬁl@ta%?% &é

i ce-water < wer e added to the sol ution an uct was
ext r act elre splutipncing theyeactien wasrpflyked 6 6fHhpurs. The reactimonistupheisse Was sat ur at ed
wi th sodiddipg i t i th eth etate. (2 X 200 nL). The
organi ¢ phas 2(2{0&%1 ' %%%gﬁeﬁé%g’t%gﬂgé %v%Y)ﬂtnrHB b Bdea ' Biufin
' - solution was then washed with 2 N NaHCO; (2 X 200 mL), 2 N HCI (2 X 200 mL)
o 15 and saturated sodium chloride solution (100 mL) and the solvents evaporated in
vacuo. Yield 6.0g , 107%, 'H NMR (CDCI3) 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) -
- 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-[. ~(4-fluorophenylsulfanyl)-5-methylphenyl]-3,5-
dioxopiperazine (Intermediate for 2f) _
1 -tert-Butyloxycarbonyl-4-{2-(4-methoxyphenylsulfanyl)-5-triftuoromethylphenyl] -
3,5-dioxopiperazine (Intermediate for 2g)




saturated brine, dried over magnesium sulfate, filtered and the filtrate
was concentrated in vacuo. The product (10.5 g) was di ssolly% n'lg(()fé hanol
(250 nmL). Palladiumon charcoal catalyst (10%ww, 2.2 g) was added to the
sol ut i onwenglletee sol ution was hydrogenated in a ParrpeppReiabiss at 3 bar
for 3 hours. The solution was 15 fijhytered and the sol vents evaporated in
vacuo to give the aniline product. Yield (8.0 g, 83% The foll ow ng
~internedi ates were prepared in an anal ogous fashi on:

2- (3, 5-Di_net hyl pi perazin-1 y&phenyl am ne (internediate for 3b) 20
Conpoundg-@Metkidripargamd viphentuming (istermediate for 8@)- (2- Tri i

| t | o) | T | ut i f

2" e 1T O HoPERbeRithe SLY k) AR b ARGREL DD (B S8t e o

i ner ] QUL e Sarel tl Ly addad ot Toom Lomaa atar s (Cautyon: Goneration |
i ner il) was carefu adde ur, ution: |

of h?/dr g%%%“ wﬁsﬁagﬁ?\i?ﬁt&]é'%%&e?%? édg%?’oﬁﬁﬁ?ﬂ?ﬁcf‘?‘b‘ﬁﬁlheﬁedm n after the
-g(eger ﬁlt i g0 °©Eor lbllﬁ)élirlﬁ.@giaééhaﬁbo 1GARSREWedIb BSA W RBM t¥mpdatire feforckfe

-{2-chl or g- phenyl ) -

cycl ope nﬁ%!?ﬂ‘?“é W?%l ‘l’efj'éfﬁg fq halfyopwedn verup. Efhyl apgtaio PP sby ard isg-wpishenoxynet hyl

pol ystyr ez5@ figakd AREQRIASRNALE aﬂditlzléPltgduci?M?%?Mle% wiftdiedgdfig and the

m xture was stirred at 55 C for ) rcooling to"roomtenperature,
the resi 2 %380 mL).tTbe eguegps phagervehs wataiated withtshdinmichlehjetmdfentravted( 2 X 50 nl),

tetr d : X .50. 1 ril 2006. 3/.029232

PCT/ %25”%%@‘8{%\%@ x( 4@0 ]ﬁi%«.( ﬁr‘St"F%/af‘%%??ﬁAg}”&‘S "E"Eg‘?“g\g’ e Withater (2 X 50

L), net swaureted b@neXdisd ovellmagnesiin allfac; Gfteredamd(tRe @@ wak) , and subsequently

~with nethanol and tetrahydrofuran (each 50 nL, 5 cycles). Finally, the
resin waSOnKEYIRE] syacto- @F%Wﬂb"rt @md@@%ﬂs@emolééanﬁm ed in vacuo (25

C, 12 h_)Pilﬁdm&h&c@éE&’tal?gt@n%w%,rzﬁaﬁ@%sI&tﬁedtt&ﬂké sSHichl i@ he’ €SI N and a 0.5
M sol ution of 1,10-phenanthroline in 3:1
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)

Compounds of the invention:

Example 1 ,
_ la, 1-{2-(2-T rifluoromethyiphenylsulfanyl)phenyl]piperazine

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




m xture of pyridine/water (20 niL) wés pl aced in light-transparent reactor

tube. The suspension was agitated by rotation under irradifihlpoi\%@qd;
visible light for 12 h. The resin was filtered and washed W i anol (2

X 25 mL)wovwsers2(2 X 25 nmL) and tetrahydrofuran (3 >pdPpidaiogdnti| the
washi ng sol utions were col ourless (papprox. 5 10 cycles) and the irradiation
procedure vvas repeated until decorrpl exation was conplete (approx. 5

I l. ' hed th
& o o Rl BESRRIA K keSO AR el TT S0 o o i @
light brmiyntetrahydrofurdG X0 ol ambéeq@énﬂ&hﬁthtnkﬁﬂ&n&%ﬂ' Seg rﬁlsl n WELG
d f trifl t chl or net hane (2
o) and. SerPyEetian b a) qn&e@%wé{gmﬁ&}?%%‘?@iv% waehed vni n v {116 orod of f
- and mshemhmmmem@bnﬁ;aaa&eémmo @gt dmn't&l TRdBA %3’ X 0.5 m).
|

The filtrates were collectéd and the vo le vents evaporated in
vacuo? THéINe Fhefbugnbiainediresimand ks ¥iselutioyofil, bhzheaanthrduieﬁh M and

b 9 (ME+); RT =
35 Tpup e BYpy Rl REERAEL SR SRR Horsin) Rkt B0 385 (26 The
f ol : oW nglsawic)piup&agimtadéz rﬁ&tﬂmam@dr[ixiadﬂﬁdh&ritﬁﬁ)&ﬂﬁﬁhg}@goe 1pheRr ed O
. ogou en i perazi ne:
(2 St fResg abdvisheE b APRAREDY (X ob Bl Ao i S Bland o' 5 o (796
ic, |- { 2tefrdhydMdsiray (X Izsmhmnm-rwdsﬁug Eciividnb ReRR¥loh AR Blppke: LC M5 (M 2)
EE'; yield: 2 nmg (8%.

| 237 1 ‘f 2 %Ywﬁﬁ) 3t R@eyﬁ@amwﬁ%wg%@wﬁ @b&k %@ﬂ@liggmégnowwmptem z) 287 (MH ):
ETYES r%?ﬁ%*%ﬁﬁ%%@%%ﬁeny inpld, B el Wb ™ 200 (M)
RT = 2. 4\3} iohlpryetifapr/(3 XLSDL) avbivied L0B/0 (R5ECHL2 1) tovopt4id 7%ght 30 i f,
R L e
| - [ 2- ( 2, BixBireref thifthqrbsssyd soid dnddjchjopheRatle IPNDP braZdtined atlebdrhS (N 2) 299 (M) ;
152 eﬁlpxg'ature Br 5 lllJ\é'he rcsm[\)zvas fi ?tZr(:’-:Ac)i ofj?ggg@was eg lﬁﬂh mléﬂlanol((ll-;{o 5 ' Aeril 2008
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:
- 1b, 1-[2-(4-Bromophenylsulfanyl)phenyl]piperazine: LCIMS (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) 3i7
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%). |
- 1e, 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%).
1g, 1-[2-(2,6-Dimethylphenylsulfanyl)phenyl]piperazine: LC/MS (m/z) 299 (ME');
RT = 2.42; purity (UV, ELSD): 97%, 100%; yield: 4 mg (17%).




WO 03/ 029232 PCT/ DKO2/ 00659 22 _ _ oy 1,299
I'h, 1-[2- (2, 5- Di net hyl phenyl sul f anyl') phenyl Jpi per azi ne: [%15
-(M—I)' 2.46; purity (UVv, ELSD): 97% 100% vyield: 1 (A‘&) ?

I

RT =
2-Wo b3/02p230r onet hyl phenyl sul f anyl ) phenyl J-[ 1, 4] mmapmmm LC VB (m z)

35%2 EI\/R), RT = 2.46; purity ((JV, 26LSD): 70% 96% vyield: | mg (4%. 5 if,
| -[2- (3- Met hyl phenyl sul fany!) phenyl J-([)l, 4;-;2“ gz?pane: IO_C/ M5 (mz) 299 (M—|O,
:?T[E (2 -gﬁ’t{/l p eno&%&ﬁ%&% )?Izbe/% i C{WW%%?W—*’) = 2.77,
.;1)ur |2 ty (BY= Eﬂ@myrltgg;ﬂ;l% ELSIDY/97%i H]O&& ylélcmy n{gl(l%) %1 W ) RT -

2. ([)8 4 to’ pga 2?%( %éﬁ%}%y@gﬁﬁ&% 279 r%ﬁ&‘wpﬁ‘”ﬁﬁ'&fg ?;ﬂ'rpl’e 2 2a,

2- (4- Met mﬂ{ﬁhaﬁwsw bty UV ELSY: 10%) Joes: EYARLL: %9ch| or | de _ _
1-tert- Byt y >§ nyl - 4-[ 2- (4- net hyI phenylsu phenyl ].- 3, 5- di oxo- pi pe
razi ne 2—‘5 [g i%thy e’Wf’FﬁV‘}"J’W”H] 5%1%6(/@@94!% HfMSIéEZ)(Q%l( (;ggd pl iace(i .
under a Rt nge PhEes t,Qf uran conpl ex mmol , 1.

' in tetrar;;/;drg%lﬁ{?ﬁ vvas@)ad e reg/(t?l on was refluxed for ten

: m nut es. 1k s(éﬂ%ﬂldﬁ@m)&éeﬂyﬁmeemhw[wsmmlza?wabﬁm‘hlg’g aﬂ'?e;(cess_rgf et hyl
~acetate 1419 f.l uxe or a further m nut es e
'reactlonr%}ﬂ%k@ﬁ loﬁéW’#adr%o%ﬁﬂgﬁperature before 20 hydrogen -

chl ori delldi-$%0¢i- Medowhml;b\ﬁmmjrl]p@@@azliﬂe LG/Nmi fmngamﬂ), erldngg reacti on was
refluyxed f regct allowed to cool to room

‘tenp at?ﬂrgygé{f%[t% i’é’ilp&éﬁ‘%d‘eﬁﬂ@étrat ed in vacuo. The compound was
crystallised fromthe gum residue by the addition of ether/nethanol

- solution. The crystalllne solid was filtered and washed with
‘ether/ ne¥¥MRIE2(1: 1) to give a white crystalline solid. Yield (2.0 g, 25

ST R i i b bl 2.8 (5, 280 702 (1
' -'WEI‘ e pr epterieButyloxyearband 4@ dérseflakihimmsul fanyl)phenyl]-3,5-dioxo-piperazine
20, 134 2-64 £ B QLR RS AN AP RS p AR e TRt 2) 3051 (M) RT
| atmosphere. Borane tetrahydrofuran complex (50 mmol, 1.0 M} in tetrahydrofuran
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/methanol (1:1) to give a white crystalline solid. Yield (2.0 g, -
R 25 47%) '"HNMR (Ds-DMSO0) 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%




“with eth

30 =2.46 purity (UV, ELSD) 71% 91%yvyield 0.096 g, 100%

2c, 1-[ 2- (4- et hoxyphenyl sudr anyl ) - 4- chl or ophenyl j pi per azi n; 'ACrﬂ/? é/éd Z)
(MH+)  335.2 RT =2.38 purity (UV. ELSD) 98% 100%yield 0.22 §¢388 11
Apr i | 20060E0022029232 PCT/ DKO2/ 00659 23 PCT/DK02/00659

2d, 1-[ 2- (4- met hoxyphenyl su6r anyl ) - 4znet hyl phenyl ] pi perazi ne LC-M5 (m z)
(MH) 315.1 RT=2.33 purity (LTV, ELSD) 97% 100% yield 0.21g, 56%

(i) 200 STRRER RS Blse bl onpletve RS kRG) (i)~ ()

2f, 1-[ 2- (345n|nrerzap|peml(smEbsmm%étom%mupm@wsw perazine LGMS (mz) (MH)

28312[2RT( 4\&&%@% gy@ﬁ&%)“@”ﬂ“i’?’”ﬂﬂ@’%ﬁ%ﬂwgN@@(W)pera2| ne LC-MS

(rHZ) (W2&Q9=28§f@v5ﬂﬁm)§ﬁ%1®9‘§@ekﬁﬁ?/ sk90% yield 0.54 g, 31% 10 Exanple
3a, I% % (4-Chloro hen I’sul f anyl') ph en 177 - 3- met hyl pi per azi ne
2 (3- Net

e groR 4"9’91‘!}'%@145/1’%’94101’?@1}’( ireizige LE-Miiginjz) @4H )di ssol ved in 30
m. vvater30§,_gg an_ggg@\é)s%lnj idcz?%ﬁgé,(o 28 nL, 5.2 nmmol) and the solution was

cooled to O fumnitri 36 g, 5.2 mol) was added. The reaction
~was stir2gd [2664 Mahmwenylmbﬁzeﬂ) Mﬂomew@mwmmeminems szarS] adj 33 t Sd
to H7 sol ution was then adde
dr'ovai se @gﬁ?%wﬁﬁs%ﬁ%d&% Eﬂ‘eﬁg%g’a*to“a suspensi on of copper
(0.3 g, 5 mml) in 2 MNaOH (4 ). After addition, the reaction mxture
was heat d to 60C for 30 m nutes before being aIIowed to cool to room
terrpé at E‘F‘%‘“le‘?& ethyl acetate (10 nL) was added. The reaction m xture was

20 fil teggq 2. Cthb@ozhﬁxﬁﬁt?{irﬁﬁwffﬁe@@%ﬁ&fgﬁnﬂferz £, aqueous | ayer was extracted

_ acetate organi ¢ phases were dried
(MyS™B) éﬁ&Mﬁ&ymlﬁqf@ln'bﬁl)mrlsmm@%&ﬁentmlh%smlved’he%anhde product was

purified rahphy S|n el u wi th ethyl
acet at e E‘%ang{ﬂ}gam 00@)2%111*}_, 5. t'he soh%mn was coo e Co’
0 °C and sodium nitrite (0.36 g, 5.2 mmol) was added. The reaction was stirred for 30

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
ehromatography 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%.




96:3:1. The pure product was isolated as a colourless oil. Y| eld (0.18 g
;11 99 '"H 25 NWR (CDC13, 500 MHz) 1.12 (d, 3H); 26272( p}ﬂ§§597
3.0-3.15 (m 511); 6.9 (m 2H); 7.08 (d, 1H); 7.15 (in, 35 (m
4H); M5 MA9/0ese 1. The fol | owi ng conpound was prepar ed;mmzms@nal ogous |
fashi on:  3b, 1-[ 2- (4- Chl or ophenyl sut4f anyl ) phenyl ] - 3, 5- di net hyl pi per azi ne
LCM5 (mz) 30 (MH)+ 333.1 RT=2.29 (UV, ELSD) 83% 100%yield 0.54 g, 31%
11 April 2006 WD 03/029232 PCTNKO2/ 00659 24 Exanple 4 4a,

4-[ 2- (4- Npgamghodenyl sul f anyl) phenyl ] - 3, 6- di hydr o- 2H pyri di ne Concentrat ed
aq hydrochloric acid (10 mM) was added to a stirred solution of 1-tert- 5

but oxy cardfofyi-(4Metylphenybulfanylyrieny]-3 tldtigdn- Jppaagikd pi peri din-4-ol (0.84 g,
2.1 mmlé b ta £ The Iutlon was boil ed under refl ux
over ni ght, ncogﬁ&g &'ﬁ% mc(?gor’ﬂ a@ﬂg@a{)“’rﬂéa @19 3tired sqlytampfilertm i ce bath. An

" Pr @and the uncl ear
aqueolss olaxyéaong l‘h@‘#netﬁﬁpfﬂen%u‘ g}gghg‘% 4 ?’eﬁh’gma (L '%he conbi ned

g(rjlggil: gn% ﬁ’x%ﬁét%’?écg‘r(?@%&? @S@ﬂiytl%ﬁ*@Stbw@dmd@rdP%mvgm@hapmlm ed in vacuo.
The cr udeo rihaEmratfe A8 1) sia n‘iihi§§9i3éﬁ? q\ﬂ d&g@é&){é}gﬂ@%ﬁ'@bﬁ (3.2 nm) at 50

Cand a solution of oxalic acid sIovay
added. THhE! MAJEL)vwaple whbpddabmdml@dpmolasomwmmmmm @hgal t. ' H ( DVBO

d. 3.7 (d,
dgg 6 7. %ce?atg(z(:mo I%b')ng, czailnﬁm rggrgg @#&Q&ﬁ_ﬁﬁed@g%gm 260 > (M § RT =

2.24; 10pu15‘i>lt/§ﬂtﬁ(wworaiad ELVBED)O TWudelﬁHﬂéﬁ)al coumlgj waddigsb@d (f&f91. The - fol | owi ng
derivati

us
C4-[2-(4- %/get"t\ﬁ@éypfﬁgﬁ%s@u?ﬂ ‘%ﬂ%ﬂ x)ah%a%d@rﬂﬁﬂxbﬂﬂﬁ@;?rmﬁlw Lo lvs2gm( 73)
298 (M%}lpw%dﬁetﬂ Tﬁ@t g%tldﬁdn’i ufd-Was c@leEeQE alsgﬁr%ite a)ga@(,/%zﬁbé i\lg Pgl\éll ger2|8 d?ne
(30%. Exanple,3 72(m 7H), [IS(m 1H); 708'(m 1H),56(d 1H),37(d 2H); 3.25 (1,
- 2H); 2.6 (m, 2H); 2.3 (s, 3H). LC/MS (m/z) 282.2 (MH"); RT = 2.24; puity (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



. 60, 13. 5-

Met hyl Chl or o- oxo-acetate (1.37 g, 11.25 mmol) was added to a stirred
solution of 1.- 25 .

t ert - but oxycar bonyl - 4-[ 2- (4- et hyl phenyl sul f anyl ) phenyl ] pi %rAlpélllrleQlﬁ- ol
(3.00 g,wé-002930! ) and 4-(di net hyl am no) pyridine (1. ebrMkoeldssd Mol) in a
mxture of dry CH3CN (24 m) and G&CI3 (12 nL) at O C under argon. The
reaction mxture was allowed to reach roomtenperature and then stirred 2

h. Ethyl acetate 40 was .added. an one salts were renoved by
filtrati d’F?SPH‘F%‘?S‘d’&(]iPé‘P? .at‘?ﬂ’féph(xroﬁéﬁﬁcﬁgeg@@@= apfeRpase RAUFMEAT wi t h sat. NaHCOB
(140 ) ettytdcargr it hgfandiBon2 tHorts DOLoY b d&q4-(12b(ﬁ- solvents were evaporated

in vacuo and the crude material was dried in vacuo. This material was

di ssol vednsthyiRhegylswiapd)phenyd)-piperidingd eqarborylinpeidgers busd eBrasma ¢lear11. 25 ol )
and Al BN od. : - 1 (9" ' [ rred under
argon at 0981'?;4%317/'%‘_ @ﬁﬁm%%dliygﬁg%ﬁ% ‘\%gg (%?/Q'%Z%ﬁ%ﬂﬁg@ig%% and the crude
mat er isal (MDM)3723 26032t (T /THKBALDAGTSturedFas\wtleweito iwfaima tb foymf | ash

chromat ography on silicagel. uent: a stepw se gradient of ethylacetat in
nopt ane_ HoRRratyS i S B kGteh Hie TRt PuBaSRAg foilboRd asTh
net hyl phapgtbeidridrnyllp 799e3y PE - Qilqeitdddbne :Hy NSIHTIXG 7 68,38 6 @3;0er t - but yl  ester

| | il (1,94 79 . .This oj) di ssolved in MeOH (9.2 nL) and
it i GRaerABRET 25506 6740 4-dno B A Y Qe TRE T KB PREA 1 i ur 0 e

al | owed {(@VVAILSD): 96%.000%; VRIPEL&E Hees)and stirred overni ght. The target
conpound was collected as its hydrochloride. Mp 229-231 T. Calcul ated for

CI5H2ENS. HCl : C 67.58; H 6.63; N 4.38. Found: C 67.33; H 6.97; N 4.31.

6,26 ( ALy of Ve It B ot Wegp s tBEY | L0701 € o

‘brai n syfaptonspooeds vidnetestedwithiregisectie theit SHT eshptiké inhibithigetiecttby t heir 5- HT

reupt ake inhi.biting effect. b nmeasur.j their, ability to inhibit the
upt gke' ofRefSETpg @@?g?lﬁm‘ﬂl@%‘éhm% °fgﬁ?sﬁ?°éﬂ“|‘f‘ In %‘Ellfﬁ‘@s invitro. The
assay \Naﬁdeggbméawv@a ’ﬂﬁ%@a}%e?ﬁérﬂiéﬂés%scﬂi@ed%@ﬁ?h@Phar nmacol ogy 1978,

c

receptor efficacy as determ ned by fluoronetry
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




The conpounds were tested with respect to their efficacy on 5-HT2c

receptor- expressing CHO cells (Euroscreen) as determ ned 2? flgagﬁémt,ri C
imaging plate 20 reader (FLIPR) analygfés. This assay was c

according t@,Npl.ecul ar Devices Inc. instructions for their FLIPR Calci um
Assay Kit ang as modified fromPorter et al. British Journal of

Phar macol ogy 1999, 128, 13. Preferred conpounds of the present invention
exhi bit serotonin reupt ake inhibition 25 below 200 nM (1C50) in the assay

above. Moré- ﬁ‘r feﬁfeéclttf—‘fbbxcmmumeﬂsfommam exhi bit inhibition below 100

nM and nost preferably bel ow 50 nM Conpounds of particul ar interest
OnM 30 26 Cains: 1. A

exhi bit serotonin reuptake inhibition bel.g%

conmpound represented by the generqhqfor fB)L6 wherein Y is N, Cor
CH Xrepresent S; mis | ; , 3, 4, 5 6, 7or 8 qgis
0, 1, 2,3 or 4; sis | or2; e d ted fine represents an optional bond; | |
April 2006 Each R is indepe e Y selected fromthe group represented by
Cl-6-alkyl, or tw R attachadlno ame carbon atom may form a
3-6-nenbered spiro-attached cyclo- 3 Each R~ is independently sel ected
fromthe groups represented by hal ogérscyano, nitro, C-6-alk(en/yn)yl,
Cl4- alk(en/yn)yloxy Cl-6- aIk(en/yn)yISLﬁ¥hnyl hydr oxy, hydroxy-d . 6-al k(
en/yn)yl, halo-Cl-6-alk(en/yn)yl, halo Cl-6 alk(en/yn)yloxy, c3-8- .

4

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, Cy.¢-alk(en/yn)yl, CI_6—alk(en/yn)yloxy, Cm~alk(en/yn)ylsu1fanyl hydroxy,
hydroxy—Cl.s-aIk(en/yn)yl halo-C;_¢-alk(en/yn)yl, halo- -Cy¢-alk(en/yn)yloxy, Cs.s-
cycloaltk(en)yl, C;. g-cycloalk(en)yl-C;.¢-alk(en/yn)yl, acyl, Cy. 6
alk(en/yn)yloxycarbonyl C1.¢-alk(en/yn)ylsulfonyl, or — -NR'RY; NR"CO-CH;-.
alk(en/yn)yl;

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-




cycl oal k(en)yl, C3-9-Cyd Qal k(en)YlI-Cl-6-al k(en/yn)Yl, aCyl, Cl -6

al k(en/ yn)yl oxycar bonyl, ClI-6-al k(en/gn)ylsulfonyl, or- N\/\RI %A‘:%éﬁo - 6-

al k(en/yn)yl; Each R3 is independently selected froma gro E)Arp nt ed by

hal ogen, cyano,, nitro Cl-6-al k(en/yn)yl, d--6-al k(en/yn)yl oxy,

Q 6-al lkf( ((an ﬁ)%&%@é{h}l@!ﬂ*ﬁy@ﬂb@{m’;ﬂml ¢1éilllcaehgﬁmélbkj{,§ggﬁl N -

. Cl-6-a el o-J € -G, 6-a en/yn)yl oxy, .-

cycl oal k( egy-:;kﬁ Z)_}Jsl;%gfcﬁgg%%%ﬁ?y@%ﬁ%éﬁ@ﬂyiﬁw eP/YH)Y(lSUIfOIlyl), aryl,

Cl . 6- al k( efyalérdy)flonydarbanyy,lacyl, IR L BR{ WYL I |,
-NR'CO-C . 6-al k(en/yn)yl, -CO\IR'}If?Yor NR' R:g ICI# tm&%?g@gwféu Stituents

together forma heterocycle fused to the phenyl ring selected fromthe

group consbstwo@jRént R rudRt j ks, O or nd R _and R' are

hydr ogen or _C 6. al kylwgﬁlt?év\%és a %%e@?%gtgﬁgﬂe?%ﬁg%ﬂ?é’gﬁ &8f orm a

fused het e¥feffeam dhesgrewpennsisting of ni ng one, two or three heteroat ons,

wherein each R' and RY is independently selected fromthe group represented
by hydrogen, Cl.6-al k(en/yn)yl, C3.8-cycloal k(en)yl,

. C3.8-cycl oal k(e%-ﬁl- 6- al k(en/yn)ykV ar aryl; o R and RY together with
the nitrogen to wht¢h they are pmttached for 7- nenheregf ri ng whi ch

optional ly contai néone furthef heteroafom or a pharnaceltjcally

accept abl e aci daddriki on I/t t re:{. The_co und acc% ing to claim

1, wherein pis 0, 1 or 2. 3. The conpdung awrg to aaggf the clains

1-2, wherein R _is Cl.-alkyl. 4. The conpound accbrding to lémy of the

clains 1- ﬁhm%lsrﬁ?ﬂﬁ&s‘mdlb’ranQR’SarcIiMOgﬁfmqulrldamﬁgordi ng to any of the

clainms 1- ‘%fc{' j ] i or 2. 6. The conpound according to any of the
- clains 1- 11rt er]%:e'gt Igflulggtﬂ??qj% ‘iog%tﬁg}éfrﬂ;uﬁ}seéhggmammatic system

containing one, two or three heteroatoms,

wherein each R* and RY is independently selectéd 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 aqid 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 Clg-alkyl.
4. The compound-acc‘ording fo 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

Ci6-alkyl.




cl.
ainms 1-6 wherein R3 is selected fro@the group consisti [}g gf .ﬂﬁbggen,

cl
a -
Th

1-
1-
1-
1-
1-
5-
1-
1-
1-
1-
2-
1-
1-
1-
1-
1-
1-
1-
1-
4-
4-
4-

6- alkyl. , 28 11 April 2006 7. The conpound according to any of the

6- al koxy, C -6- sulfanyl Cl-6- al kyl, hydroxy or trifl 8.
e conpou n of the above cl ai s i d conmpound bei ng.
[2-(2-Tr P?Fgg?% rrg?'ﬂ'@l ’;%éﬁ PRsapihs pletnsy |- }Sp‘i’l‘{ymﬁa&?meselected from the
[ 2- (4- Br eyphenyisting dfaRabgd)

{2-[4- (Metpyl sul f?néyl )ph&één‘:'g1 Sit %’%‘ﬁkf ) dﬁésr‘%g?‘}%’u%ér aliy}, bydroxy or
[ 2- Hy R dusrpmethyl sul f anyl ] phenyl ) piperazine,
[ 2- 4 Di net hyl phenyl sul f anyl ) phenyl ] pi per azi ne, 1-12-(3,

hylphenylsulfanyl)phenyl]plpera2|ne
, 6 Bi Hiet topiolnad yéodrdih@ay: ydn%’m BWEbbPE BRIAY 418 compound being

henyl ] pi perazi ne,

h | sul f
Tr ﬂ1ﬁ@%ﬁ&’%§¥“ﬁﬁg’ aegﬂﬁﬂﬁﬂﬂyl)}ylpﬂwﬁpip]era[zm& 4] di azepane,

2
D net

2

2,
2-
e
j th Zrb‘?;@dyﬁlslghl‘fmﬂ)ph 4- chl oy;l]c%)jhﬁgynl 81?‘3113? azi ne,
4- ]h@x égﬁ%% gg'ﬁ@ﬁ'éf Y@hﬁ?ﬁ’ﬂ?&ﬁfﬁ@g}ﬂ fp:operam ne,
8 'I\:/FESI?X&WB i U*FE??YSJ“?@@@E@WWT%PL&e;?f ne,
4-
4-
4-
4-
4-
4-

ophenyl s
vetlHg 5(3 y Ph@mkhbfmﬁd)pheﬁy[}pqiemmidwyl phenyl | pi pera2| ne,
ChI ul,f.an - 3- et hyl pi per azi ne,
p’h%@lﬁl l}fﬂﬁ ;‘Ig 5?}‘?“-3’ PB’-CEﬁZ}F/@thI pi perazi ne,
I\/Eﬂ#[g-l(b,ﬂﬂmﬂeﬂwlﬁl@ﬂ IS éﬁ‘%“f' ggglqig dr o- 2H pyri di ne,

‘E@'ﬁ)‘ henyl sul fany Yydro- 2H pyri di ne or
sfypromethyipticnplsalfary])phest]f it Jdeizepanc,

‘ -[2-(3-Meﬂlylphenylsulfanyl)phenyl]-[1,4]-dlazepane,
2-(4-Methylphenylsulfanyl)phenyl-1-piperazine,

(
[
(4-
(
nme
[ 2-(
[ 2-(
[ 2-(
[ 2-(
(4-Me

[ 2-(
[ 2-(
[ 2-(
[ 2-(
[ 2-(
[ 2-(
[2-(
[ 2-(
[ 2-(
[ 2-(
[2-(

1-[2-(4-ChIorophenyIsquanyl)phenyl]-piperazine
—[?-(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.




or a pharmaceutically acceptable acid addition salt thereof. 9. A

phar maceutical conposition conprising2a conpound accordi ng Eo chgbag 1- 8
or a pharmaceutically acceptable acid addition salt thereo# éﬁﬁl east
one pharmaceutically acceptable carrier or diluent. 29 i 1 April 2006 10.
The use of a conpound according to clains 1 to 8 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a nedi canent
for the treatnment 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 ndli caffbatise ofa 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






