WO 03/ 029232 PCT/ DKO2/ 00659 1 Phenyl - pi perazi ne derivatives as serotonin

reupt ake i nhibitors The present invention relates to novel conpounds which
are serotwpio/oeespt ake inhibitors and as such effective PaTIHIE2006At NENt

of for exanple depression and 5 anxieiy. Background of the invention

Sel ective serotonin reuptake inhibitors (hereinafter referred to as SSRIs)

have beco 10 first choi.ce.therapeutics in the treatnment of depression,
certain f(r)gr?l}%'ygf"pﬁﬁ%“é? er; W’gw‘%ﬁﬁ%f’ °Brfb5*i“é?§?k°o'8!!§u£°ést hey are effective,
wel | tolerated and have a favourable safety profile conpared to the
classic tricyclic antidepressants. However, clinical studies on depression
i ndi cat e tTH&tPrerent inEypORgelates tasspies coraposds whishaing sexdtoningewdakd0% Anot her ,

of ten negl. i AP ressant. treatnent js_conpliance, which
has a rat H@%Bg?%fa %%%%Qfecp f© gfg“ loenlg? eet?ep%rfl?netr??'f%r el"r%?qptleadtep{)eﬁm?gg%onti nue

phar magot hakpy. First of all, there is the delay in therapeutic effect of
SSRI's. Sonetines synptons 20 even worsen during the first weeks of
treatment. Secondly, sexual dysfunction is a side effect common to all

SSRI's. th“%r@glqﬁqﬁg Bvehfigse Problenms, real progress in the
a e

phar macot her apy of pression and anxiety disorders is not likely to
happen. In order to cope with non-response, psychiatrists sonetinmes nmake

use of 2 ugnent ati on strategies. Augneptatjon. of | depr essant therapy
Ty be  acETHORT SHaanEPBUGH ER s G LRfe o SIRSURLE R Tser s suth
as | i tipi UmrstchbRe MdirShedticd i thOHOIMEAIDITIdBpREsiAY, cbidin YstensQf afiki€Gtdngshock. The
ef fect of conbi ned adm nistration of a conpound that inhibits serotonin

reupt ake sgoiabphpbiassbaqusk thescarpefectvat wejbtvlerated and havere faveurabkie safetyn sever al
studies (1lnnj | . ur. J. Pharmacol . 1987, 143, 1095-204 and Gartside
Br. J Pharprrr%flciz%lc.gﬁlfgr@g,to %‘fg asglf(%%-%kﬁ%t}degﬁsseap ZSét al. Trends in Pharnmacol .
Sci ence 1994, 15, 220). In these studies, it was found that 5-HTIA
receptor antagoni sts would abolish the initial brake on 5-HT WO 03/029232
PCT/ DK02/ dtsdyer sligical Sudisaniepssssion ipheate thabyon-sespanse &t 3¥RYs is eupt ake

i nhi bi fsor %uﬁﬁ&hﬁan% t8 @@%‘.J AGofHer, 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 symptoms
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  and a 5-HT)a receptor antagonist has been evaluated in several studies (Innis et al.

FEur. 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), receptor antagonists would abolish the initial brake on 5-HT



i mredi at e boost of 5-HT transm ssion and a rapid onset of therapeutic
action. Several patent applications have been filed, which cover the use of
a conbi nawpen/oz23a 5 5- HTI A ant agoni st and a serotoni n r @apthadoe/0dashi bi t or
for the treatnent of depression (see g£.9g. EP-A2-687472 and EP- A2-714663).
Anot her approach to increase term nal 5-HT would be through bl ockade of the

5- HTI B autoreceptor.. Mcrodi al.ysi s, experi nts.i.n rats. have . i ndeed shown
Chat | nor dB TR GTon MSGEEELY SeBieRb R ke TH G 710 (A RATIBd by OV
2-29, an exprdiatebdcat obs-Ht BishBGRIALAH 23853 9A5%: OF thePYRiAActiBAL €Nt _

applications covering the conbination of an SSRI and a 5-HTIB antagoni st

or partial agonist have also been filed (WD 97/28141, WO 96/ 03400, EP- 15
A-701819 1) i O b f d that t.h
combi nat | an Sh R KEPIFelond hoyBE DA B0 KoRs Bk 283 chBlmelioR et ng

ake 1 nhi W
5- HT2c sant5ald@i &ftagonst andy ssré@nagepiakd @hditbefir tHereripaa @ deptassidiy a
negative efficacy at the 5-HT2c receptor) provides a considerable increase
in 20 the (el ESFrASO8T4722ndERriAda( 148 as, as measured in microdial ysis

experinments (WO 01/41701). This would inply a shorter onset of
anti depressant effect in the clinic and an augnentation or potentiation of
t he t her apeuther approedt tooficrtdse terenndl SAHT woalipbatheoughiodkhdoof thSRE ) . 25 The

present i nti on provides ounds. whi ch are serotanjin reuptake

Phb b ¢ or S uSesahBF el Bs eiierithlys ri BuiaufecdShin R iedss si on,
anxi ety dicF AlppeEsmpdI LT bYGitalBpRRT BlpoRANLERY By diNORISY, aaRU Rk EaldL SOr der
and obsessive conpul sive di sorder. gbne of the conpounds al so have a
combi ned &tFiececepfor 9ntapeivsti n r eupt ake i nhibition and 5- HT2c receptor
nodul ati on, which according to WX01/41701 would inply a faster 30 onset of

anti-depressant activity. A few of the conpounds enbraced by the present

i nvent i on Seastel i@ iappisdayioie@verifie telcohthation WOuDIS P& supd,jn W02/ 59108
However, the conpounds of WO 03/029232 PCT/ DKO02/ 00659 3 WOO1/ 49681 are not
di scl osed 2BREARY APk agHastdaeeitlse besn fHed (WG T4d814d: WK 9§/034Me EPconpounds

of \WDQ2/ 59%9@1861@%ngiw@|®§ 73§ internediates in the synthesis of conpounds
different tromthe conpounds of the present invention with a terapeutic

It has previously been found that the combination of a serotonin reuptake inhibitor
with a compound having 5-HT,¢ antagonistic or inverse agonistic effect (compounds
having a negative efficacy at the 5-HT,c 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 and panic disorder and obsessive compulsive disorder. Some
of the compounds also have a combined effect of serotonin reuptake inhibition and 5-
HT,. receptor modulation, which according to W0O01/41701 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 WO02/59108 However, the compounds of



activity as nelanocortin receptor agonists. One conpound,

1- (2- phenoxyphenyl ) 5 pi perazi ne, enbraced by the present invention, is
di scl osedwpD3B242 064, 245 as being useful in the treat mre®CTAKMBOIGEO! | C
di sorders. Summary of the invention 103 The present invention provides

compounds of the general formula I (R1I)Pja (R3)SHNX ml ~ (R2)q
wherein 1 i C or X repr.esent S is 0,1,
2, 3, 4, gvasgl”s 49%%% arg ot &H?lgseé as%gwﬁg agy H’tefafe“%o@lglﬁglcil af“é‘%&@ The

dot t ed Il@enfp@ﬁms(ﬁfrvvgom9mare@ﬁlclolaémgh,méaﬁ@ma%s 1n5thé Randgnt |y sel ected
fromthe group represented by Cl1_6-al kyl, or attached to the

same car h&AMROBRAsiiffereat fiora e @nmouhdy efthe pl‘esmt mvmaummtbywrepetauckw WO

03/ 029232 Egéyp%gorﬁélggocﬁ)%fn r%c%qglj%ggms{s Olnnde S(g] n% (%Ipﬁgrlb%%}lﬁd I romt he

groups repres

Cl_6- alsk( exigeyaind, Gﬂrac@d.bﬁﬂ&l peéent Mnérﬁio‘ﬁuisfd@@wsed s @)064,245 as bemg
hydr oxy- Cl. 6- alk%en/ yn)yl, hal o-Cl_6-al k(en/yn)yl,

hal o- C1. 6-8¢1k} wrihg Hyamispiof reefalplicdjzardess-k (en) yi |

C3_8- cycloalk(en)yl Cl _6-alk(en/yn)yl, acyl, C1L.6 5

al k(en/yn)yl oxycarbonyl, Ci.6- alk(en/yn)ylsulfonyl, or -NR'RY; Each R3 is
independer&dnymaaref:ﬂhedn\fem@inna group represented by hal ogen, cyano, nitro,
Cl _6-al k(en/yn)yl, C _6-al k(en/yn)yl oxy, C.6-alk(en/yn)ylsulfanyl,

hydr oxy, hydroxy- Cl _6-al k(en/yn)yl, hal o-Cl.6-al k(en/yn)yl,

hal o- G_6- ﬂﬂe"’;fr@h@ﬁﬁﬁﬁ%éﬁtféﬁﬁro@s&o%oﬁﬂ&' d?@lﬁﬁéﬁ@])ay Formula I
C3_8-cycl oal k(en) yl - 6-al k(en/yn)yl, Cl1_6-al k(en/yn)ylsulfonyl, aryl,

(R"), @ (R3),
HNAﬁ X
oL
(R?),

wherein

15 Y isN, Cor CH;
X represent O or S;
mis 1 or2;
pis0,1,2,3,4,5,6,7or§;
qis0,1,2,3 or4;

200 s180,1,2,3,40r5;

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;



Cl_6-al k(en/yn)yl oxycarbonyl, acyl, -NR'CO Cl_6-al k(en/yn)yl, CONR'RYor
NR'RY; or two adjacent R3 substituents together forma heterocycle fused
to the phwoyB/o24282) sel ected fromthe group consisting of PCI/DR02B659W / R R
R 1XR R ww\ R' R" wherein Wisg0 or S, and R and R' are hydrogen
or C1.6-alkyl: or two adjacent R3 substituents toget her forma fused

het t t aj nj , L th t 20 wh i
cach R angehy TR RSN e?kffi?m"”@f@a%fﬁénrﬁ?éteé%% 8L od by
hydr ogen, rfftlo_,fi?lfzsléﬂ((@ﬂ/y)ﬁmlydip ymfwbsaﬁlds(éedm nfyBuBagyChyrRbk( en) yl - CL. 6-
al k(en/yn)yl, or_ary t oget her Wltg the nitrogen to which

they are xffoxyHee alb@ﬁa{ya)ﬂrlval%&m@}ké@tﬂym)mb holei Chs-altenomatloxy, €ont ai ns one

further Of |t .t hereof. WD 03/029232
PCT/ DK02/ %é@ggﬁ{ egﬁ}%"h ?((r?l{//d&pk@ |é8%%‘$r(%@?‘a)§§ by hgb?mds as above provi ded
t hat the atiPoynyloxycabdbnyllC(alkleanoyyipiitsnyl, or pNRERGZI ne; The invention
al so provi des conpounds as above provided that the conpound is not 5

1-[ 2- (2- Met hoxyphenoxy) phenyl ] pi per azi ne,

1-[2-(2, 6- 3 I :

1- EZ ES ((ﬁ:il Frgtﬁh;glo ?%%?gﬁen%%]{gghﬂeorﬂb%p&%er arglgér?ll[;egEll n%habg(en cyano, nitro,

met hyl pheﬁbxya)llﬁhefw)}]l,dﬂlpealaﬁﬂnfb@)ylmxﬁ[' L1 (3 rfet/yy yisutfaopdy hyshexy hy dioper azi ne,
1-[2- I (o] o) nyl

1 %2 (5 okl AR AR M BEDE hAG:C piktenymylony, Ca

1-(2- plloen@ymhm(eﬁl)&l- Q. P@f/@l@dl]?(%n)yl-@ Theqbayent, Iccwa ey AR SsuffogPMgUNd
according to the above for use as a nmedi cament

C-alk(en/yn)yloxycarbonyl, acyl, -NR*CO-C, ¢-alk(en/yn)yl, CONR*R’ or NR*R’;

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

15

' R R .
— /> R /W><R' /W\/] P /] />\j{
~ e~/ D R

wherein Wis O or S, and R’ and R’ are hydrogen or C,s-alkyl:
or two adjacent R’ substituents together form a fused heteroaromatic system
containing one, two or three heteroatoms,

20
wherein each R* and R” is independently selected from the group represented by
hydrogen, C,.¢-alk(en/yn)yl, C;s-cycloalk(en)yl, Cs.3-cycloalk(en)yl-C; ¢-
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.



The invention provides a pharnmaceutical conposition conprising a conpound
according to the above or a pharmaceutically acceptable acid addition salt
t her eof awo 03852982 | east one pharnaceuti cal ly accept abl e c&cmipao20065di | uent .
The invention provides the use of a cogrpound according to the above or a
pharmaceutically acceptable acid addi ti on salt thereof for the pr eparation
of a nedi arﬁ\{e‘;]emlfﬁjg t he t(g)eat ment tlvg(g h ers as
depr essi on, “anki ety 158 PERVAQSF GO} élaﬁ ?‘lvﬁpé%‘ﬂ? fratd ?(F%’Pﬁ}o é%Pﬂter and
pani ¢ di sqn@qfheaaiypqaeﬁ}q;;gp\éfamﬁorrpul sive disorder. The invention provides a
met hod for the treatnent of an affective disorder, including depression,

anxi ety disorders including general anxiety dlsorder and pani c di sorder 25

and obses SI'h\éefn\?e%HBﬁ' él%b x)?ov%e% %91%5@4% af a!)(g\ye %Vé?%uym tpg g?ﬁéeounr&% uging a

human, conpri sing ng a therapeut Sl of a

corrpoumd aG[QG(IQdVIEmoxj{Iﬂlehh}Q/)ﬁlqup@Era@mﬁhﬂ(M@-ﬂtm&tﬁdﬂyphmﬂ}ilﬁbj’@- aci d
addi ti on salt t hereof . Detail ed descri Etl on. of the invention 30 Preferred

embodi ment &4bfiageRanenlyénl3-GHimathelagtaeehenoyyinbeny!} pipsrazigerlal@-@nbodi ment s of
the invent)gpy &ow)?ham &razt}nelm (2méﬁ5ﬁ%l%n6§)&pﬁém%iﬂ§%} 98 ﬁt he

invention are r|fluororreth
PCT/ DKO2/ Q%B@roﬁemaﬂwmgdpwm@me né{[iZ@metmdq@phm@yl)phmylmlermm ein B is

selected fr nsi sting of hal ogen, Cl_6-al koxy, Cl_6-sul fanyl,
Cl_6- al k)?flgq}{?d)?‘(‘? ?}‘yé’genyg FPPPE6PGmet hyl ; Particularly preferred

enbodijgent s of the |nvent|on are wherein the conmpound of the 5 invention
is any of the follow ng

1-[2-(2- Tﬂi’hleIlwbﬂ@pm%@wymgmdampgdmth piopeferAispas a medicament.

[ 2- (4- Bronophenyl sul f anyl ) phenyl ] pi perazi ne, 1- {2-[4-(Methyl

sul fanyl ) phenyl sul f anyl ] phenyl } pi perazine, 1

- [ 2- (4- Hy dmexiygnesy provi des ayhhphesytical ccphmtta)zlidamprlmg acompound
1-[2- (2, 4- Di net hyl phenyl sul fanyl ) phenyl ] pi per.azi ne 1- % 5-Dm
et hyl phen)f‘F%Qthingﬁ? F@erﬂbgﬁ?pl] sz r@ﬁgﬁlpﬁfgly acceptable acid addition salt thereof and

15  at least one pharmaceutically acceptable carrier or diluent.

The invention provides the use of a compound according to the above or a

pharmaceutically acceptable acid addition salt thereof for the preparation of a

medicament for the treatment of affective disorders, such as depression, anxiety
20  disorders including general anxiety disorder and panic disorder and obsessive

compulsive disorder.

The invention provides a method for the treatment of an affective disorder, including
depression, anxiety disorders including general anxiety disorder and panic disorder

25  and obsessive compulsive disorder in a living animal body, including a human,
comprising administering a therapeutically effective amount of a compound according

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

Detailed description of the invention

30
Preferred embodiments of the invention are wherein p is 0;
Preferred embodiments of the invention are wherein mis 1 or 2;

Preferred embodiments of the invention are R? is trifluoromethyl, or C,- alkyl;



- (2, 6- D et hyl phenyl sul f anyl ) phenyl ] pi per azi ne,
-[2- (2, 5- Di net hyl phenyl sul fanyl ) phenyl ] pi perazine, 1-[2-(2-Tri
I r onetwoloplozngt sul f anyl ) phenyl] [ 1, 4] diazepane, 15 PCT/DK02/00659
- (3-Met hyl phenyl sul fanyl) phenyl ] -[§, 4] - di azepane,
- (4- Butyl phenoxy) phenyl ] pi per azi ne,
-(4

- Vet Fﬁ;rﬁxﬁgﬁg g&? \H/#gP o&ﬁ%{@y@n%{o%z%qngg?rgﬁl%és selected from the group

4- Chlopsioptpeshiasogeh a0YJ-dIROBSNY, | sRIFRSY, % i D8Iky R Byd
4- Met hoxyphen Iﬁds;gﬁl fanyl )%nchl or ozgﬁenyl ] pi };;er}ézrlo)r(l}éor

4- VETHBXOBREM sul f anyl ) - 4- met hyl phenyl ] pi per azi ne,

4- Ves oy, ﬁgﬁﬂﬂ‘eﬁ%{j eﬁl@?ﬁ?i&%eﬁfs tt 9&%}4}4%8%%!@ S‘\Ompound of the

-(
-(
4
-(4-Fluoro sul'tany phen pi pera

-(4- I\/ma;bplreemwlcsfuhéﬂ)mlwv)ngS tr| fI uor onet hyI phenyl ] pi perazi ne, 25
-(

-(4-

-(

-(

4- Chl sul fany]) yl ] - 3- net hyl pi per azi ne,
@r@p QW?hé(ﬂ%bF ﬁgﬁi&‘b’pp@%l IpiPRSEIRGH pi per azi ne,

4- I\/btlh I t}@r@)ﬁ Hédyaaytah E‘ﬁﬁxgl 654k hydr o- 2H-pyri di ne,
4- Met h[%x(ephenyl sul fana1 ? Iilﬁer 61 di hydr o- 2H pyri di ne or

- (4- Metlr{d- blh@mlthsllaulfdnanh)ph@'rpflfwifym}]lh]hp]a;yl}p)jpmazﬁaé), or a pharmaceutically
ccept abl e i It al WO 03/ 029232 PCT/ DKO2/ 00659 7

Def | ﬁl tion @?‘(gifﬁ%(gf”f@glﬁ?@ n?ﬁg@??“%b&% "¥"Sor 0, chloro, bromp or iodo. 5

The expr esaquzwnﬁnaT%]QMWMMhyIW% IRp&dzific,al kyl, C2_6-al kenyl or a

C2. 6-al kynyl rou e e%esm on g-cycl oal k(en)yl nmeans a
C3_8-cycl odtR rSBrm@wlpbm Hynyl)@p@xlﬁnpewmme termC 1.6 alkyl refers to

a branched n r from one to six carbon atons
i ncl usi ve, c@%%&ﬁﬁgh%ﬁ%fa l?p%gngﬁn%% v ethyl, 1-propyl, 2- propyl,
1- butyl , -1b[at(915 Danaaylbyényzsuumﬁ)ﬁheamn@erﬁmﬁ@yl 1-propyl. Simlarly, C2.6

al kenyl and C2 6 _al kynyl, respectivel desi gnat e such groups havi ng
1-[2-(2- Tnﬂuoromethylphenylsulfanyl)phenyl ﬂdlazepane

DERRARRRPREREPRRENRRER TR

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

20 1-[2-(4-Methoxyphenylsulfanyl)-4-chlorophenyl]piperazine,
1-
1-

[
[2-(4-Methoxyphenylsulfanyl)-4-methylphenyl]piperazine,
[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-Chlorophenylsulfanyl)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  or a pharmaceutically acceptable acid addition salt thereof.



15 fromtwo to six carbon atons, including one double bond and one triple
bond respectively, including but not limted to ethenyl, propenyl,

but enyl , wOhgngd232 propynyl and butynyl. The term C3_8 cy®CoaiRogi00659

desi gnates a nonocyclic or bicyclic carbocycle having three 20 to eight
C-atonms, including but not limted to cycl opropyl, cyclopentyl, cyclohexyl,
etc. The term C3_8 cycl oal kenyl designates a nonocyclic or bicyclic
carbocycl e having three to eight Catonms and including one double bond. 25
I n the terDefinitién ofyaibedtdeqaesn) yl - C1_6-al k(en/yn)yl, C3_g-cycloal k(en)yl and
Cl.6- alk(en/yn)yl are as defined above. The terns Cl.6-al k(en/yn)yl oxy,
Cl-6 al k(en/yn)yl sul fanyl, hydroxy Cl.6-alk(en/yn)yl, 3o

haI 0-Cl 6'[?4/]{%%3%&% luorohalllgr ro c%lkl()@@/yn)yl Oxy,

.6-al k(en onyf "etc. esi gnate such groups in which the
Ci 6- abk(en/yn)yl are as defined above. WD 03/029232 PCT/ DKO2/ 00659 8 As

used here| , the ter 6- n)yI xyc 0 refers tg groups of the
forml a eGG’(QF?El@Hr@‘r?)%(e")@]&% %Vpéf] ralikey >‘?F1)ayqCj 2- '?]gy%)él defi ned
above. As disgsl B¢ Bkpressidnect ge&m@mlen)gﬁt&alss 5@&%&@1}5&1@1 or cycloalkenyl

Cl_6-al k(en/yn)yl carbonyl, 5 aryl carbonyl, aryl alk(en/yn)ylcarbonyl

C3_8- cycldﬁ?@%en)ylcarbonyl or a C3_8-
cycl oal k(en)yl -C, _6-al k(en/yn)yl -carbonyl group. The term 3-7-menbered ring
optionally containing one further heteroatomas used herein refers to ring

systen® sugf tasn Crmlkphelcrdigla brindhied of mqbrawhed iH(@tZQ’@hﬁS‘thméfroﬁloone to
pi perazi nyl, 1-honopiperazinyl, 1-im dazolyl, rro pyrazolyl, al
of which SHagaben pigmshiaelugiypsicludingdbutinok heuteé tam«;lhyl ﬁnefl hlep@msbﬁd es

{ogether oe‘%lf‘?hﬁt??bb@@ SRR PAIER ARSI BAADS PO B 5 s

oxat hi azol e, -oxat hi azol e, 1, 3, 2-di oxazole, 3H 1, 2, 3-dit hiazol e,

1,3, 2-dit ol e, 1,2,3-thiadiazole, 1H1,2,3-triazol e,
i soxazol e@%@a%l (26 ?IEWH and %ze a kwézfmpécﬂ\rql%.%@a%swéch 9By haviaee,

1H pyri50l Gyonh Wn@dNtoOkixt Ddr@&h%fb%qsariﬂclﬁdxﬁg"ﬁ?ﬁr §SLib1dBRE Yk Sne 'trﬂﬂé porgh as

1, 2, 3-oxat hi azi ne, 1, 2, 4-oxat hi azi ne 2, 5- oxat hi azi ne,
respectlvely, 1nclud1ng but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl

and butynyl.

The term Cs.g cycloalkyl designates a monocyclic or bicyclic carbocycle having three
20  to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl,

etc.

The term Cs.g cycloalkenyl designates a monocyclic or bicyclic carbocycle having
three to eight C-atoms and including one double bond.

25
In the term Csjg-cycloalk(en)yl-C,¢-alk(en/yn)yl, Csg-cycloalk(en)yl and C,¢-
alk(en/yn)yl are as defined above.

The terms C;_¢-alk(en/yn)yloxy, C, alk(en/yn)ylsulfanyl, hydroxy-C,¢-alk(en/yn)yl,
30  halo-Cy4-alk(en/yn)yl, halo-C,¢-alk(en/yn)yloxy, C,¢-alk(en/yn)ylsulfonyl etc.
designate such groups in which the C,¢-alk(en/yn)yl are as defined above.



1, 4, 2-oxat hi azi ne, 1,4, 3-oxathi azine, 1,2,3-dioxazine, 1,2,4-dioxazine,

4H 1, 3,2 20 di oxazi ne, 1,4, 2-dioxazine, 2H 1,5, 2-di oxazi ne,

1, 2, 3-di tWwoazjoze32 1, 2, 4-di t hi azi ne, 4H 1, 3, 2-dit hi azi ne, PCTAKR20045hi azi ne,
2H 1,5, 2-dithiazine, 2H1, 2, 3-oxadi azi e, 2H 1, 2, 4- oxadi azi ne,

2H 1, 2, 5- oxadi azi ne, 2H 1, 2, 6-oxadi azi ne, 2H 1, 3, 4- oxadi azi ne, 2H

1, 2, 3-t hi adi azi . 1,2 4sthiadiazine, 2H 1.2 5-thiadiazi.ne,

212, 0. ot okt 5okt e sfin g RPN SR Myp oy e iR RE AR formuta

1,2, 4-tri aziPrak(eRlniyl 2008007 vilgereir k) J-aBo( @@y Nere ad Gefdliddbdv@Xxazi ne,

2H 1, 2-thiazine, 2H 1, 3-thiazine, 2H 1, 4-thiazine, pyrazine, pyridazine,
pyrimdine, 4H 1, 3-oxathiin, 1,4-oxathiin, 4H 1, 3-dioxin, 1,4-dioxin, 4H
1,3-dithii -dLthji i di ng, pyra 2kk t hi term aryl
refers to}gsar géygklltegl,’ Q}eoﬁé |ch§§s{§trr% Bsf{ﬁcEorg{gl’phéﬁ;qlk(grﬁ/ﬁﬂ'z%aﬁ?%%’ 30 The
aci d addi targinarbaytls anfl-Q; helk(avenlylarboaye @y efietalid(yn)pharbongieut iacal i-y
acceptable salts of th onpounds of the invention fornmed with non-toxic
aci ds. Ex&dplo Wl'c‘s@ég]ﬁ(celﬁ/ry@ iCerooBYkEout-e those with maleic, fumaric,
benzoi c, ascorbic, succinic, oxalic, W 03/029232 PCT/ DKO2/ 00659 9

bi s- net hyl enesal i cyl i c, met hanesul fonic, ethanedisulfonic, acetic,

propi oni ¢, Theatetrar3-é¢memdwlddcyhg optiendlyi ewptaghing one durthexdtetarpatoml ascysedandel i ¢,
ci nnam c, .citraconi aspartic, tearic |lmtic, iLtaconic, glycolic,

b am noberSEiE TR farrE S nes el f oo AR dHEBEGRT ekl caci ds,
as wellp agipdgzisylhalie gyl NESmidagslyeX 1805 gur%mt h@ophyhichne.
Exenpl arySpoI:é sul%;] ino?g):gﬁji@c s_ay:ts are t%os:ﬁ%}ﬁ hy%&gch oric,
hydr obr onireay kafurthes substiuted arihcCr-pHbglphori ¢ and nitric acids. Further, the
conpounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable sol vents such as water, ethanol and
10 the |i Kehe Hetergsnoks alormédiey sal ajacedt R Osubsitases aohfibdRoele paehtralgent t o

t he unsol vated for for the purposes of this invention. Sonme of the
conmpounds B#Y @s@hﬁr@% RS$ PRABIFE PIRCEbsehmInesicka ringesitch @s 38nb28uch

conpoypds oﬁ?ﬁh@&lzgiem,tsfze@faﬂ{igzo@é, 1L SOARNSZdIL, 3371 QPRI TR, § )3, ﬁﬁ@&&yent I on

i ncl udes a such 1soners and any m Xtures thereof ind ng racemnic
m xt ur es. IR33emdaide, s, Sdnadezoleddi-V.23-rintde tibnxangt] @akolansothmdels, by known

O, o B St RS Sl e RS SURD e 3B b LG v
monocyclic rings such as 1,2,3-oxathiazine, 1,2,4-oxathiazine, 1,2,5-oxathiazine,
1,4,2-oxathiazine, 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-dithiazine, 2H-1,5,2-dithiazine, 2H-1,2,3-oxadiazine, 2H-1,2,4-
oxadiazine, 2H-1,2,5-oxadiazine, 2H-1,2,6-oxadiazine, 2H-1,3,4-oxadiazine, 2H-
1,2,3-thiadiazine, 2H-1,2,4-thiadiazine, 2H-1,2,5-thiadiazine, 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, 2H-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, 2H-pyran or 2H-thiin.

The term aryl refers to carbocyclic, aromatic systems such as phenyl and naphtyl.
30

The acid addition salts of the invention are preferably pharmaceutically acceptable

salts of the compounds of the invention formed with non-toxic acids. Exemplary of

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



and liberating the optically active am ne conpound by treatnent with a
base. Another 20 nethod for resolving racemates into the optical antipodes
i s based wpaen/292B2 omat ogr aphy on an optically active natr iPXT/IRICOHNSS
conpounds of the present invention can also be resolved into their optical
anti podes, e.g. by fractional «crystallization of d- or 1- (tartrates,

mandel at es.. 0 hor.sul phonat e alts, The onpounds of. t.he present
"vent | on ey e AP TRURIEE BBy SRic. Spaeier RTEREAS Purhintier ety o
deri vat i veslicyNddditricp prkcontetib@its mhbE, hiileli€ $alndidiQRitRko@B} dspatic] SOMers,

known to those skilled in the art, may be used. Such nethods include those
di scussed SEgrg, palraiigeracopic, glyrolics paminehenzapg, glytamic, berzgnesubfapicend Racenat es,

o, thicpRgline 0AR a2 Alths TR0 R0 MM BT L9 5O 1 02 LY 2st T ve

conpounds ca 0 be prepare rom op ing materials.
VO 03/ 629 23636 IbikllleOBod®plady b f sttainorasidtshitadre Cloosp O&ththydAschibhie,

phar maceu%&cal fo.rrrulfat,i ons_ of tEe i nventjon may be prepared by

convent i omAATObERIPIGHLIIFIR, ukfamig phogplprieaudmits acidsn| et s nay be prepared by
m xing the active 5 ingredient with ordinary adjuvants and/or diluents and
subsequent|ly conpressing the mxture in a conventional tabletting nmachine.
Exanpl es diurthelj, theanotgpoondschflthie mvsntigrompy esist incwselvatdacwell poinat o st ar ch,

tal cum nagnhesi.um st earat e el.atine, |actose ugs, and the like. Any
ot her ad] ﬁgg'ﬁ‘t%gtf Sa”?fi@l? Sﬁ‘%g‘ﬂ‘?ﬁ%{h repRig ef@é@ﬁgﬁ?ﬁﬁ%‘?e?ﬂ?%& as

col ouripngshe fitaAYPEcRSthe BEIeSEd s WeScakideredRYuiRBleHSB dhdiR¥ivded that they
are 10 conpatible with the active ingredients. Solutions for injections

may be pr dprarselar the rarposes ofi thig inveatieet i ve i ngredi ent and possi bl e additives
in a part of the solvent for injection, preferably sterile water,

adjusting the solution to desired volune, sterilising the solution and
filling itSontt df%hseonimiungds afhel besem inwentdds confiiy chidhlicahre anddudh ve
conventionally used. in the art _may be added, such as tonicity agents,

pr eser vat COBROUSEXEk iR fam @fisomer &6 RRARRRETY | e myaisBdndlidesdliof this

I nventjison ¢pLy, isl?ﬁlélg &Wﬁiaﬁ?nﬂtﬁrm&ﬁqﬁé{ﬁgﬁg%ﬁcgm%ﬁ% ice with this

i nvention nay be mnistered by any suit route, tor

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 optical antipodes is based upon
chromatography on an optically active matrix. Racemic compounds of the present
invention can also be resolved into their optical antipodes, e.g. by fractional
crystallization of d- or 1- (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.



20 exanple orally in the formof tablets, capsules, powders, syrups, etc.,
or parenterally in the formof solutions for injection. For preparing such
conposi t iwpgz/omeshods well known in the art nay be used, PaEROKNPI659
pharmaceutically acceptable carriers, idiluents, excipients or other
additives normally used in the art may be used. 25 Conveniently, the
conpounds gnLion.are adm nistered in unit dosage form containing
sai d corrpOPQIa(lj.l;snt?':&ﬁdtf';lcrill a?mB?ﬁ’f’i%'f about 0.01 to 100 ng. The total daily dose
is usually in the range of about 0.05 - 500 ngy, and nost preferably about
0.1 to 50 ng of the active conpound of the invention. 30 The corrpounds of
the invent |h6mhaw05\awéf%’alulﬂfﬂovh@f the INVERRTYMEE he prepared b garyengpnal

Do o) G308 IEUTERES; pHAME DHloTRY FraRit, B b TR "y 1T ™
wher ei B Z ingpdiestewitls ordirRBy 5dj5vsalmjarﬂ'/qr dRZentsRand subs¢yuently Sompessihgthd t he

dotted line are as descri b bove, and Ris ert-butyl , nmethyl, ethyl,
ally] or BeEXHE mgfi’fﬁi‘de%tﬂo@ @bgglqggn%p lﬁﬂa@ﬂﬁb%é%dé‘&’a%?aﬂrlﬁl&ﬁﬁ%% group, such

as the Vangy, Eﬁ%é Qo%ﬁ@hcﬁﬁati@ﬁ(%%lﬁ 4anaah§&na§9am&%fa@é ki aﬂéflé&aget ion of a

conmpound with fornula | JP H2N AN Y\ wherein R1,
R2, m p, gquYalalrthe like Pdmcutbcf ddjuvemaroeaécbtlmswualbedseddﬁmsach pnrpom
corr espond{lé}lgas co"flozu(%lr}lglsJ a0 r?gusngfesear\r/]a 1VSe§J Qt%e g}g Q Q’edrpef\gx%iec{.' t%aWhey are conpound

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 administered 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 preparing such compositions, methods well
known in the art may be used, and any pharmaceutically acceptable carriers, diluents,

excipients 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 - 500 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



15 HXZ, wherein X and Z are as defined above. <¢) Reacting a conpound wth
formula IV (R3)S X H2N\ (R2)q |1V WD 03/029232 PCT/ DKO2/ 00659 12
wherein RREQORB292X;, s and g are as described above w th anPpaTiKoanidsg agent
of formula (d-(CH2)m+i)NH(CH2)2CL ori(Br-(CH2) m+i ) NH( CH2) 2Br wherein in
are as defined above. 5 d) Reacting a conmpound with formula V (R3)S X G
\' (R2)4 V wherein R2, RS, s and q are as descri bed above and Gis a
brom ne or iodine atom wxh a conpound of formula VI (RL))P HNNH 1m _HM
10 VI whereinpR , (fkand p are as defined above. e) Dehydrating and
optionally si;ﬁit ?néqgsl y otecting a conpound of formula 15 VIl P-
(R3),  (RRXN vy

] (R?),

II

wherein Z represents
(R3),

5 andR' 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 benzyl group or R"0CO,; is a solid supported

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

b) Chemical transformation of a compound with formula III

10
(R1)p H,N

/ \\\ \
HN ‘Y
N\ A,

I
wherein Rl, Rz, m, p, g, 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.

¢) Reacting a compound with formula IV
(R3),

H,N

(R?),



OH RN\ M(R2)g VI wherein R, R2, R3, X in, p, q and s are as

descri bed above and Ris either a hydrogen atomor a BOC group. 20 WO
03/ 029232wB@3hB2/ 00659 13 f) Hydrogenate the doubl e bomrdTiDKoa/oesppound
of formula VIIl P- (R3), (R)p X HN{4 M(R2)4 VIII wherein R, R2, RS,
X, in, p, g and s are as described above. 5 The deprotection according to
met hod a) s .penforned by, standard .t echni ques, ngwn to th er sons
skilled i rYVvﬁaeﬁeég?} tﬁa %@{da‘i e s ﬁPFCPh%‘F %l@%? B"dM@B’:& %ﬂ&n@é&%‘l i

Or gani ¢ Syat-(elh)s.. INV(CHOB0ForaRe. . / i (1991)
ToRn G4 Nah Se R INHLC a?)?qi)ngﬁnat(gg?a%@ IR Y Mfelh Bfe@ Rl (101 5,
were prepd@bew-according to the procedure as outlined bel ow

Fl uoroni trobenzene derivatives were reacted with phenols or thiophenols
according to the procedure of Sawyer et al. 1O g. Chem 1998, 63, 6338

fol | owed kly Resttiegi Dtorisiund vattafoeaild \pr ocedur es known to the persons 15
skilled in the art. This includes reduction to the corresponding aniline
usi ng a netal dri de salt such as sodi um borohydride in conjunction with
pal I adi um on @@ catalyst in an al coholic solvent or reduction using a
metal chlorideysaltsych as zinc chloride or tin chloride. The resulting
aniline was then converted to a properly substituted 3,5-di ketopi perazine
in a nodificakion of the procedure of Kruse et al.

G
(R?),
A%
wherein Rz, R* X, sand q are as described above and G is a bromine or iodine atom
with a compound of formula VI

/TN

HN NH
\_Mm
10
VI
wherein R', m and p are as defined above.
e) Dehydrating and optionally simultaneously deprotecting a compound of formula
15 VII

(R%),

Ry, X
OH

RN

VII
wherein R', R%, R®, X, m, p, q and s are as described above and R is either a hydrogen
atom or a BOC group.
20



20 Recl. Trav. Chim 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 t hen wedaozt3ni t h for exanpl e borane to the correspomrdirmKoBO®s9
protected piperazine, which was then dgprotected to the piperazine in
situ. /21212 FXXO(R) p OXO02M 02N -~HzN 3&kN -~ 1l  (R2)g \ (R2)q

for i a 110 ASeline e et el o it WG TS regucea, were

prepared fromtheir iary al cohol precursors VII wherein Ris a BOC
group, by a nodified on reduction in a simlar manner as described in
Hansen et al. Synt 9, 1925-1930. The internediate tertiary

al cohol s were prepargd m'sS t he correspondi ng properly substituted

1- br ono- phen%hgulfamylbenzenes or their corresponding ethers by

met al - halogen ekchange followed by addition of an appropriate el ectrophile
of the for m | ar manner as described in Palnmer et al..J Md.
Chem 1997HN40 P ). The properly substituted 1-brono-

phenyl sul f an énzene /-G@)prepared in a simlar manner as described in
the 10 Ilterature by reaction of properly substituted thiophenols with
properly SUbSt'chE aryl i odi des according to Schopfer and Schl apbach
Tetrahedron 2001 7, 3069-3073 Bates et al., Og. Lett. 2002, 4,

2803- 2806 vaiedeiKWONR?, @13 " m, Y Pand£irk as d0Rbedlabotén press). The

correspondi ng substituted 1-bromo- phenoxybenzenes may be prepared as

descri Bed by Buck et al. Og. Lett. 2002, 4, 1623-1626. (Rl)p BOCN O M
15 1 X Th I ng resin
based Cargg%g$@¥?¥:mﬁgrﬁﬁﬁng %l d?@&&?@%ﬁgﬁ%?%%gémgéﬁ é%ﬂg ¥%ccordlng to
| i t erat ur eknlomavin the persons skilled in the art and detailed in the textbook Protective Groups

in Organic Synthesis T.W.Greene and P.G.M. Wuts, Wiley Interscience, (1991) ISBN
0471623016.

10
Starting materials of formula IT wherein R™ = tert-Bu were prepared according to the
procedure as outlined below. Fluoronitrobenzene derivatives were reacted 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 resulting aniline was then converted to a properly
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.

sz sz

/Z
F X X 0 (RY), O X
O,N — 02N® —=H,N —R"0 N N —
(R2), (Rz)q (R2), \—< (Rz)q



procedures (Zaragoza Tetrahedron Lett. 1995, 36, 8677-8678 and Conti et al.
20 Tetrahedron Lett. 1997, 38, 2915-2918). The starting material of formula
Il may alwo obe2psepared according to the nethods descri bedTiDKopatesnt
application WD 01/49681. The di am nes pere either comercially available
or synthesi sed by nmethods known to chem' sts skilled in the art. Iron 25

conpl exes r16:;1,2-di.c Ior J% adl

hexaf | uoropﬂnosp 3 Igdsasr’%l WO &Y uat ?{gp 3%‘?‘/’9\% OQQRIP"HS’Q?{ 5]05 tsordl ng to
literatur eedmewwae @e@dwdefsorﬁ H%ﬁftsmﬁr}eélc&iol precurshi§ . VICh@BeinlR %a BOL
1297-1305) or  synthesised by methods known to chem sts skilled in the art.

VO 03/ 029 £3UPEY R fierh BN reductoaapa sppijay maenelbasmsqrﬁ»eé in RapgenpeeCp* a
(R11 "P F L n fhlggs hodd+ oF%). lbﬁﬁﬂeWG#édlate el'tla 8fcr38és Weld ‘g 8<{r§l%t he

di azotati on l'owed By reaction wth a conp acc
met hod 5 b)thevesrgspoidingpepbryy subdiituteoln - bxfontohﬁxedy]alzmnylhmsaiets om‘heirhe

correspondi ng anilin 0 5. sol ution of so sal 1. of a thiophenol or a
phenol in %G %P(ﬁ’@g%see‘?&%%ﬁ@?%ﬁa@gerb%ﬁb@}ge fﬁf“ﬂ%‘"gb&ﬂqdﬁb"m@rl al of fornmula
11 was praﬁeaﬁaﬁqte@ec%muw@ﬂhé Rorili: M0 QNS marfhef hU@sOMb I iR PAREENE

derivative was reacted with a piperazine derivative in a solvent such as
DVF, NWP cﬂtabt]h@’ed dihsol. P9 B 00t 92 - B3OV Em propfrrbasubsmigtedri -mogwni ¢ base such
as trieth amn e afford the orthonit e derjivative. The
"ot er nedi SEHO G T E P A SO RS LR BRI el duced ust ng
st andamd pfta@ﬁﬂ@bﬁﬁea&%n @ﬁ[ﬁb}@@llyadaBMﬁutb@ t‘rﬁbp‘lﬁnbﬂ@Wlﬁi;ﬁ?}ﬁér%uﬁmtﬁkﬁa' of

formula I'll. The reaction a conmpound of fornula IV with an al@ﬂél ating

agent of fay Iﬁﬂl‘ks@@mdlfla@ﬁhoﬁqr)a&ﬂ@@i@@dl Teiraliagron 299) ik S0RKCEHR) 2Br  as
|1 Ny droBsRUI diS) 0rg! 2eRYSIICHI RS 9806 Bld kwBRELEN OIS 1ba Ao IET(if1ed above

was perfor
press). The corresponding substltuted 1-bromo-phenoxybenzenes may be prepared as

described by Buck et al. Org. Lett. 2002, 4, 1623-1626.
(R,

BOCN 0

15
IX

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 Tetrahedron Lett. 1995, 36, 8677-8678 and Conti et al.

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

The starting material of formula II may also be prepared according to the methods
described in patent application WO 01/49681. The diamines were either commercially
available or synthesised by methods known to chemists skilled in the art. Iron-

25 complexes, like n°-1,2-dichlorobenzene-n’-cyclopentadienyliron(1I)
hexafluorophosphate and substituted analogues were synthesised according to
literature known procedures (Pearson et al. J. Org. Chem. 1996, 61, 1297-1305) or
synthesised by methods known to chemists skilled in the art.



as described in Sircar et al. J. Med. Chem 1992, 35, 4442-4449. Starting
materials of formula |V were prepared as descri bed above for starting

mat er i al swofo3pemeul a 11.  The reaction of a conpound of f@®@CEIK2V068Pt h a
diam ne of fornmula VI in nethod d) 20 was perforned in a simlar manner as
described in N shiyama et al. Tetrahedron Lett. 1998, 39, 617-620. The
starting material of foEeIa V was prepared in a simlar nanner as
described in Schopfer epialry Tetrahedron 2001, 57, 3069-3073. The
dehydration reacti op, @. onal simultaneous deprotection of a conpound
of 25 fornmula VI  in mefhod e) performed in a sim|ar manner as

descri bed i nbﬁ?ﬂﬁ% et/ al J Chen P1e97, 408 12%\;19§.p+(;{l;pe starting
material of focr Y wher eﬂnN/—@l;‘i A3 Nrgpar ed i r poufid of
formul a VI'l1 "whenei S a o@é)) bw d '

IS aEISOC 0 (

hydrochl ori c acid lilm net hanol . %(OTT‘%EU ds of formula [ 929232

PCT/ DK02/ 00659 16 VI| wherein R = BCC, may be prepared as\described in
Pal mer et al. J Med. Chem 1997, 40, 1982-1989. The reducti“on of the
doubl e bond according to nethod f) was generally performed by 5 catalytic
hydr ogenatjion . at | ow pressure (< 3 atm) in a Parr apparatus, or by using

reduci ng dg8rsEoRteR fAllowrddyrsirdion Vit aissmraund Hies acearding to the methpduced i n
situ from ' r ' (Mo NN ¢ Y

et anydr o UranCE R oY URleRRE A faRfFhity lt SARE borGRURIEBHEDRE o1 ot o
f or mul & Visblutimasf prdparselt of a tmephenolas agdswal i edaqueonetuspehsan.of 10 Exanpl es

caut pped SHPE TEmS R b el B B et e S et gp oLy
Col um: 30\ HudrofiitroWEmABAL GESvaBY BWHE teakteG IR OO Bl ivRiTe T g%ébgrﬁl e size;

Sol ventsystem A = water/trifluoroacetic acid (100:0.05) an
wat er / acetsoelt ax PMa, NMP pyotheadipelacapreliesolyeht omtan®g)en okganiwbhse sughear

gradi ent eals ﬁ%t%/tf?ﬂg@l{gg? %Pf%frdafh% 816%(919%) E%ﬂ;ygqiﬁ%rg%ig? g?rﬁvg%%?,%&l%?ﬁt%ﬂ]&%%ﬁgysr A

nmL/ mn. PUTi erm ne rnte n o nd ELSD

t r ace.io Therthehi@dpbh@ylgipdresind Wi9 subkequenly RIS dshgbtahdbRiSprot¥denarat i ve
LC-Ms-purification was perfornmed on the sane instrunent. Colum: 50
stated above to give the starting material of formula III.

The reaction of a compound of formula IV with an alkylating agent of formula (Cl-
(CH2)m+1)NH(CH,)>Cl1 or (Br-(CH3)m+1 )NH(CH;),Br 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 II.

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. The 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 compound of

25  formula VII in method e) was performed in a similar 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 a BOC group (see

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



X 20 mMmm YMC ODS-A with 5 mparticle size; Method: Linear gradient elution
wth 80%Ato 100%B in 7 min and with a flowrate of 22.7 nL/mn.

Fracti on woloBeze2snn 25 was performed by split-flow M5 deP€Tinkmm/0065H NVR
spectra were recorded at 500.13 MHz onga Bruker Avarice DRX500 i nstrunent
or at 250.13 MHz on a Bruker AC 250 instrunment. Deuterated

nmet hyl enc | (89, 894 . chl or of orm (,99. 39 . di hyl, . sul.f oxi de
(59, Bomy 0T v R B0 1 B @ i ot B P R M Gh ence
standard. 1882 apszh9ga val ues are expressed in ppmvalues. The foll ow ng
abbreviations are used for nmultiplicity of NVR signals: s = singlet, d =

doublet, t =triplet, g = quartet, qui = quintet, h = heptet, dd = double
doubl et = i p = = i f
triplets, qithr? ri&%lg{’ ?gfl%tngﬁﬁa bt‘a’g‘ga‘ﬁ’ro g@ﬂ"ﬁﬁ%ﬁ@‘? b3 & 7%%%%115&@/}’&(0 2/ 00659
17 For 5i orawkdivdrydeogehatomet tgy prebyure (<h2atho) inaPargappatatud, at byvasingised:

SCX-col umms, (1 from Varjan Meqga .Bond Elut(r), Chr ck cal. No.
220776. PrEgF & Efé,s_“%e* S e sr%a&&%mpﬁ%ﬁm i1 096

sol ution ofaBigghitaflacbacetib abtif aRe so(v3nts ¥lidh ashteiratiardtanm|(exay,i on by
irradiation, a ultaviolet light source (300 W from5 Philipps was used. As

starting pévxprerorsigindretherfldie ssslingimptsaskoiomla YilE wapmneparassirom I 1. 03

nmol / g, - Pol i ngen, Germany) was used. Preparation of

I nter ned?gaggggg%xwrﬁ?thg@gbchl orobenzene- rl 5-cycl opentadienyliron(ll)

hexaf |ldor ophosphat e Ferrocene (167 g), anhydrous alumniumtrichloride (238
g) and powdered alum nium (24 g) were suspended in 1, 2-dichl orobenzene
(500 nL) and heated to 90C in a nitrogen atnosphere for 5 h with intensive
stirring. Fiagnplexture was cooled to room tenperature and water (1000 ni)
was added carefully in small portions while cooling 15 on an ice bath.

Hept ane (500 nmL) and diethylether (500 nL) were added, and the m xture was
stirredd atAnabgieat kb detarvesré obta3ed oh niEeSciexTABL MO U mstrwasntesquipped ed  wi t h
di et hyl et he{

amont um HEVLERS0RS SRaes A S FRBRL EC B LRRAE oy OBl 0 e

Wil
portions md®hteftSynihigiry (e cplugdieith B bh@erti 10 SO etk itdnat £ =at room
tenmperature. After 3 20 hours the precipitate was filtered off, washed
i nt ensi Ve|vyatqg{tf1ﬂu9@@@qtlc@mgl (dP9:885) 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 expressed in minutes.
Preparative LC-MS-purification was performed on the same instrument. Column: 50
X 20 mm YMC ODS-A with 5 um 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 MHz 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 dimethyl sulfoxide (99.8%D)

30  were used as solvents. TMS was used as internal reference standard. Chemical shift
values are expressed in ppm-values. The following abbreviations are used for
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, tt =
triplet of triplets, m = multiplet and b = broad singlet.



vacuo (50 C) to give 81 g (21% of the title conmpound as a |ight yellow
powder. IH NWR (D6-DMSO): 5.29 (s, 5H); 6.48 (m 2H); 7.07 (m 2H).

Pr epar at iwo 00/029262 yst yr ene- bound ami nes 25 4-[ ( Pi perazi n- PCT/DK02/00659

yl ) car bonyl oxynet hyl ] phenoxynet hyl poljystyrene

4-1 (4- Ni t rophenoxy) car bonyl oxynet hyl | phenoxynet hyl pol ystyrene (267 g, 235

I . ded in.dry N, N-dinethylf ide (2 L t hyl hol i
(238 09, '3 SR RGTestaonfpbedn i Blol eghaty i sy dd: Sbscalion (and t he.
m xture vg%ro&{i/_aﬁﬁph\@gaB@Q@_Ehﬁ@ﬁ@hﬁﬁwa@kE&rNé.Gzz@-77é'.frfﬁd’r?§h§%, s filtered
of f and washed with 30 N, N-di nethylformamde (2 X 1 L), tetrahydrofuran (2

X 1 L), witE¥-columxs5a0e picyconditionéhwish 10% selutioh)of a¢eticraatdyidmedthemah(X 2 X 1 L)

d th 1 1 L), Finally, .th i h i di chl th
(3'X 500 0 Ehedtatraerioh e B30 ey GREF UL VAERES. ool our | a0
resin (24®nifps wabs&B/A320%2870 E@?ﬁl%@?&%ﬁg soliBphbbesyndhdsRMMAg g REdiy St yr ene

a .

bound di ani nes were prepared anal ogously: 4-[(1, 4-Dazepan-1

yl ) car bonyl -8 Bl aﬁhé’r@@%‘}%tﬁ?@“ﬁé%;éﬁ%@ﬁwas%@(bar ation of resin-bound
ri6-aryl-rl5-cyclopentadienyliron(ll) 5 hexafl uorophosphates

4- ({4-[r16-(2-Chl orophenyl)- rl5-cycl opentadi enyliron(ll)Jpiperazin-| -

yl } car bonyHrepyratioh\olf Y pteemedianest hyl pol yst yrene hexaf | uor ophosphat e
(Internmediate for Ja-1h and | k-11)

4-[ (Pi perazi n-1-yl ) car bonyl oxynet hyl ] phenoxynet hyl pol ystyrene (115.1 g, 92
10 o) véd,%%m@éanaene-@?yyqlmn iy bron Bhharafleprophosphate

- - di - - ' .oph h
(76.0' g, - T84y o Bk Sauite ¥ RRAEH AR TR AL bl R 8BRS 5 560

mol ). The24 gaeticanspindédinel , MaichlosébchE&d (800 £0.) Gnd Béatdbroo°@Afif gr cooling to
roomtenperature, the resin was filtered off and washed with
t et r ahydr G#tRESA atmosphergdond h withgniepsiye stripg gThp mixtyre rag ggelpdiotogm 15 (2 X

500 ni), t& d Q t eQiI : 11 U6 tg (2 X
300 1) SR 0Tl PONSBShaLE RO ALY, |
di chl asomehhanee §a3h. HEBdherE)0 algl ankt diethylether #8000m{L Wefe add6d,lahdtiee yi el d a
dar k orange resin gléhz % . .
1xture was stirred at Toom 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 precipitate 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 (D-DMSO): 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-Methylmorpholine
(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 washed with

30 N,N-dimethylformamide (2 X 1 L), tetrahydrofuran (2 X 1 L), water (1 X 500 mL),
methanol (2 X 1 L), tetrahydrofuran (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).



20 The foll ow ng pol ystyrene bound iron-conpl ex was prepared anal ogously:

4- ({4-[176-(2-Chl oro phenyl)-i 5-cyclopentadienyliron(ll)]-[1,4]-di azepan-|
yl } car bowgloongaret hyl ) phenoxym et hyl pol ystyrene hexaf | uoPephagpioedse
(Intermediate for | i and 1j) 25 Preparation of further internediates
1-tort-Butoxycarbonyl -4-[ 2- (4- net hyl phenyl sul f anyl ) phenyl ] pi peri din-4-ol A

sol ution i i i.n hexane, 12.0 nl. 30 pD|.) was slowy added to a
stirred g[f)el?? #%%&éfp%ﬁ\s/bg %nr?&oﬁp?ﬁiaﬁlé’tl%yweﬁ%B’f???réa’glql%&%?l)sg'enzene (30 Mol ) in
dry THE (745[(3,@-ma)zepmde_yz)é&rg@tyzca@memwm;en&'}aﬁna@tl%b@tgra@s stirred for 10

m n before 4-oxo- piperidine-1-carboxylic acid tert-butyl ester (5.98 g, 30
nmol ) was added in one portion. The solution was allowed to warmup to

roomtenp . | hrwed  f0 aqueous NHACL(150 m)
was added%‘%%{”ﬁ‘é’ﬂ&glrg{]ﬁ@rﬁ’ﬁ&gs‘fg‘g{/'rﬁc%yecgf"{kb“’%‘ﬁgggg DpCT/ D02/ 00659 19
wi t h ethylhresflasgr@ephdsghatds) . The organi c phase was washed with brine, dried
(MS™) and the sol vent was gvaporated in vacuo. Crude 1 was purified by
flash chriottét/dgrf &fkjoraphesyl)i it xyeepentediershivon(Bimnesezén-dt | hept ane 20:80) to
roduce the, targe co nd_ as ite foa C/ NB z 9.3 (MH); RT =
B or  pur U o R RGBSy s el Gy Vg Rl Trtermcahald ™)
1-tert - Butiyt axykcandobyl)- 4- [ 2- (4- met hyl phenyl sul fanyl ) phenyl J- 3,

5- di oxopi perazine, (Internediate for 2a) 2- $4- Met hyl phenyl sul fanyl ) aniline
(2.9 g, 13 EPwsown-lnxbeybendoxymethnlrheyoxyppetyd polystyrngi(i 15ahe 3 aced under a
ni trogen I f.erd - I r I m.aodi i i 4.7 g,
20. 2 o) B RS Ffspelhcd fidky Ritbl BOHERLTIY) W gh TS BBl o T B

sol ution apdoptitadieddiro(il) WercafluefoplspHate@76.6Q@, Mol )W dddagt i on mi xture
was cooled to roomtenperature and ethyl acetate (500 nlL) was added. The
resul ti ng OV oPPtazstn pERCRMGREP &vi30h mmeab)-NAscesstiop mexiepwag ) | 2 N HC

Sol vents SUBerarog 1 SIEATS: SERMED EepElenbiRnl ARk il s (€
9H) ; 2. 32 apd waBkid with tbtmh_ﬁdréfqran_ @Y 5001032, WatkB(2( X258 h)L), tetrahydrdfiranm  5H) .
The oLl 00 8055h 21 1 KL TEAAL ISR 2 45D T GicRIPBALE B 2"

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 prepared analogously:
4-({4-[1-(2-Chloro-phenyl)-17-cyclopentadienyliron(Il) ]-[ 1,4]-diazepan-1-
yl}carbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate (Intermediate
for liand 1j)

25  Preparation of further intermediates

1-tert-Butoxycarbonyl-4-[2-(4-methylphenylsulfanyl)phenyl]piperidin-4-ol

A solution of BuLi (2.5 M in hexane, 12.0 ml, 30 mmol) was slowly added to a stirred
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 fert-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,4CI (150 ml) was added and the solution was extracted



20 fashion: 1-tert-Butyl oxycarbonyl -4-[2-(4-chl orophenyl sul fanyl ) phenyl]-3,
5-di oxopi perazine (Internediate for 2b)

1-t ert - Buwgplogsgyear bonyl - 4- [ 2- (4- met hoxyphenyl sul f anyl ) - 4- eoiraxeplaessy| | - 3,
5- 25 di oxopi perazine (Internmediate faon 2c)

1-tert-Butyl oxycarbonyl - 4-[ 2- (4- met hoxyphenyl sul f anyl ) - 4- net hyl phenyl J- 3,

5- di i i | diate f d) | . .
vert - vt yT uBURsis P LPBE TR et bk atipshacmsh prine. deeR PRGN 1 -3, -
di oxopi peraad itliesolVent atgredipatted M), Catelt WaY purBidyogar bonyl - 4-[ 2- (4

fIuorophenYIsulfanyl)-5¢nethylphenyIJ-3, 5- dioxoBiperaZ|ne (I'nternediate
for 2J)  chromatography on silica gél (eluent’ Ethylacetat/heptane 20:80) to produce the target

1-tert-But = 4- ubfar -5-1rif{,uor omet hyl phe
nyl]- 3, 5%#@%‘%?%%%#%@3 'Fft@ehr'fn‘eg @u@t%%ﬁ@%@) %%g%o‘gﬁ%gﬂﬁcw DK02/ 00659
20 2- ( 3- MALBD)pD{Er &20%:- ekt ) Pher(yR%ii ne (i ntermedi ate for 3a)

Fl uoroni trobenzene (7.1 g, 50 nmmol) was dissolved in DVF (100 nlL)
containing triethylamne (10 g, 100 mmpl) and pl aced under a nitrogen

at nospher e.. i _ﬁ@ﬁgﬁgg% p = P} azl.ne; g, 55

mol ) . Thélfgg%?ggﬁéﬁngﬁég?g tot 0 gy%%ﬁﬁ%gyﬁzgygsg?ﬁgagggg??gn was

al | owed t diteolediage foodm t enper at ure before the solvent was reduced to half
volume in v hyl et at e..( 200 nd i.ce-wate .250 e added
Vo the s iimyReAvafyBeBihel> Ean Shia Tt fisheelif dnnTit €89 % 500
nL). Tibe W%l%d%ﬁd%iﬁﬁ%ﬂ@ﬁ@ﬂah‘é&eﬁ N-godbuficht abbri)imnbdextiact ed 10

with ethyl acetate (2 X 200 The organi c phases were conbi ned, washed
with sat @est@d Hr0 ,n@i)ia@écab@nylrﬁa@ﬁé@aoéﬁﬁ@:g,ﬂ&sdemmu weeaddesia t he

filtrate cent y T ( - - | ssolved in
et hanol (g@%“ﬁ@?ﬂ“gﬁéﬁ?gﬁﬁﬁﬁ?%%ﬁ%ﬁg?%%§f6@§@§#§§Ff%%%@?&%ﬁﬁﬁiwgsg) was
added to tcheled® rtonorengrehtire@nd sthlyliidetute (580 nily)dvagaded. dtheirésudtinigar r
apparatus at 3 bar for 3 hours. The solution was 15 filtered and the
of edgiha
81

sol vent s SQWHER 328 hennvash NNPE G2 2h299 mh)pr B dife (2 X2 wls. 0 g,
83% TRe fahkawig oaher BReHAL StutRl @0PLRNANE the B1ARANARARYS, f ashi on:

vacuo. Yield 6.0g , 107%, 'H NMR (CDCL) 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, 5H).

The following 3,5 diketopiperazine derivatives were prepared in an analogous

20  fashion:

1-tert-Butyloxycarbonyl-4-[2-(4-chlorophenylsulfanyl)phenyl]-3, 5-dioxopiperazine
(Intermediate for 2b)
1-tert-Butyloxycarbonyl-4-[2-(4-methoxyphenylsulfanyl)-4-chlorophenyl]-3,5-

25  dioxopiperazine (Intermediate for 2c)
1-tert-Butyloxycarbonyl-4-[2-(4-methoxyphenylsulfanyl)-4-methylphenyl]-3, 5-
dioxopiperazine (Intermediate for 2d)
[-tert-Butyloxycarbonyl-4-[2-(4-methoxyphenylsulfanyl)-5-methylphenyl]-3, 5-
dioxopiperazine (Intermediate for 2e)

30  I-tert-Butyloxycarbonyl-4-[2-(4-fluorophenylsulfanyl)-5-methylphenyl]-3, 5-
dioxopiperazine (Intermediate for 2f)
I-tert-Butyloxycarbonyl-4-[2-(4-methoxyphenylsulfanyl)-5-trifluoromethylphenyl]-
3,5-dioxopiperazine (Intermediate for 2g)



2- (3, 5-D net hyl pi perazin-1 yl)phenylam ne (internediate for 3b) 20
Conmpounds of the invention: Exanple 1 I|a,

1-[ 2- ( 2- Twofobszm2earet hyl phenyl sul f anyl ) phenyl ] pi perazi ne 2PCTorK2804508t | on of
2-trifluoronethylthi ophenol (1.75 g, 98 mmol) in a 1:1 m xture of

t et rahydr of uran/ di met hyl f ormam de (30 nL), sodium hydride (7.4 nmmol, 60%in
mneral oil) was carefully added at roomtenperature (Caution: Generation
of hydrogen The m xture was stirred for an additional 30 mn after the

gener at i oR-GfMethylinaerintiad) phendedine Sutrswadiete /by 3a)

4- ({4-[ x16+( 2-chl or o- phenyl ) 715 . . )
cy((:I{ opEa)r(u g:c!i‘§()erﬂg tﬁ“?%“%fﬁ? ?%%é&mﬁp a3, fissolyqd AT ¢ K i SUHRABRy et hy!
pol yst yr engethekahhd(Q0nNOS MRS Parkddl el underdtnitfoRin) atBsprafded yand the

m xture was, stirred at 55 C for 12 h. After cooling to roomtenperature,
t he resi n salgionWas added Hrethykpiperpaiiedd Svi S nreel).ahedeastion aves hgated 0 nl)

tetrahyd : ; 3 /0 9,21 n),
NN i et By o e Biobegendadded oL aigoymbEoRABR Ex 50
nL), tetrahdnobasr@iuded tXhE0 volujne iandcpuBegtaenitt (200imI) dwEtibanaler aﬂdd .
t et rahyd h, 5 , 5 cycles). Fipally, th N ed wi
e o AD ASS iSu e oo ot S el 5
orange 5 resi foo s Tﬂ%@pgms%gs%%s%ﬁmt@&%ﬁ stiﬁthﬁf}ldétahg%t%cted

1, 10- phenant hroline in m xture of pyridine/water (20 was placed in
| i ght -10r anveiffestbylttaceteted2of 20Qné.). Tiverrganis pieasss werewambagids woshdd yithr ot at i on

under irradiation.with visible |ight f.or h, T esin was filtered and

washed wi tsﬁtuﬁaé?cﬁ%rﬁb’df‘5‘_¥%V?@qgﬂfil'gﬂéflg?te’(égeﬁdz@dﬁ% ﬁi:{ﬁ%e Wedt rahydr of uran (3
X 25 nl) ughdédntial@ iMRShIoNThSPlodhidt QIS 5 Weivas BREVE] i8%thahdRREOXL)D 10 cycl es)

and the irradi ati on procedure was repeated until deconpl exation was

compl et e Rallpiyen Garspe] etglyst A i tind 2cebvisapidsdde sriokesncofpieet od, he
resin was : AQfr, I vVacuo ,
12 h) to 5’?@2@%%‘5%g%ggﬁag@o@ﬁ@@%gm%ﬁ(ﬁé% %@%P% g?‘é %ﬂlém?hvﬁ% obt ai ned

resi n 1er dileusipeddbesdlveras dvaporatedxih wa@ioab giveithd malisapetiua. did(Sang,

di chl ormet hane (2 nmL) and stirred at room 15 tenperature for 2 h. The resin
was filterfdddoff and washed with nethanol (1 X 0.5

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

Compounds of the invention:

Example 1
la, 1-[2-(2-Trifluoromethylphenylsulfanyl)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-pher1yl)-n5 -

30  cyclopentadienyliron(I)]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



mL) and di chloronethane (1 X 0.5 nL). The filtrates were collected and the
vol atile solvents evaporated in vacuo. The crude product was purified by
prepar at iwe iB@29¢® and subsequently by ion-exchange chromeCogplyesoLC/ V5
(mz) 339 (MH); RT = 2.39; purity (WY, ELSD): 92% 100% overall yield: 1
ng (4% . 20 The fol |l ow ng aryl pi perazines and aryl[1, 4] di azepanes were

Cahe (mt e Sp iy tpstnarnich B3 X SERPTRERERY ) o mbBIE ST 5 g
(7% . 1c, rﬂLI, E’et{aﬂydtwﬁirbrytasmsfoaﬂm kb amgtdiehfl @ayth el i per azi ne: LG M5

mz) 317 : ty (UvV, ELSD): 91% 100% vyield: 2
gso/g ) Id, titrﬁ[hzd{()iuqap&%w@ﬁ@lﬁyﬁ ik ﬁgalailmhfbﬁwﬂrpwpwaﬁeﬁewtma K/Irs (i z) 2m§7

VH+) ;. RT 086
o, T ighichoeinat(3 oot il sn Bllo 33601 9N Gjerfa PRkklataidy M)
RT = 2548: req)mrTheyhﬁsLbbtalEMSE)sm a‘hﬂ%O 3 8D8&Glutyinedfd; 1 0dpiepaithithne I}TI:IBQ 11 f2 59 (M)
1-[2- (3, 5- D et hyl ph | su4f henIJl azine: LC M5 (nf2z)
R 2 5 b iR DLP GRS ERSn{20 1 b aS BloAe I eh Al pargn isagy gy The
]-[2- (2 6-sEERLiBY U\/@ﬁ(zltéd‘i) AY o)nnhﬁeylhlamae&ﬁ %th%smlleg Frof 12 5) TiHSO (M)
RT = 2.42; purity ( : 97% 100% vyi el WO 03/ 029232

PCT/ DK02/ 0eBBYas fiftergd and [asife, wigh Dicthendly(P @héﬁylllém’dtanﬁlx @ﬁa@la}lpl per azi ne:
L

my (a0q . rerdySpssttiitax b Badithe RS-0 5P WielRE) PR 24 azepane:

LC/ VS 1om Zc)yc]%@%nd(thé‘ﬁw)a,dldﬁlin protedre wadhépedited Wil deeSiRplex4600% wl6mpléel d: 1 ng
(4% . 5 if, 1-[2-(3-Methyl phenyl su4fanyl) phenyl]- 1 4] - di azepane: LC M5
(m z) 299 (A5 cyrles): Afler she dsgemp pxqtion Was ogmplet dhe wsgwasiveasied 1 ng (4%

L2 BRI RSB AR i (30388 ) -
1-[ 2- (4- Mirdrenx ygshe 1 0& y)go(7@ nynhd1 po fire g obtaine@rddth (vetezsusBbed MHH):] RT = 2. 08;
10 purity ngli%(%re gl' t?l u%)ro%%g/tlc a]é?(? %d (iq!:ﬁlolgmet}ffang“b (m]L%(?nd Eégg&) ltterogm
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%; overall yield: 1 mg (4%).
20
The following arylpiperazines and aryl[1,4]diazepanes were prepared analogously:
1b, I1-[2-(4-Bromophenylsulfanyl)phenyl]piperazine: LC/MS (m/z) 350 (MH"); RT =
2.46; purity (UV, ELSD): 75%, 92%,; yield: 2 mg (7%).
le, 1-{2-[4-(Methylsulfanyl)phenylsulfanyl]phenyl}piperazine: LC/MS (m/z) 317
25 (MH"); RT = 2.39; purity (UV, ELSD): 91%, 100%; yield: 2 mg (8%).
1d, 1-[2-(4-Hydroxyphenylsulfanyl]phenyl}piperazine: 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 1If, 1-[2-(3,5-Dimethylphenylsulfanyl)phenyl]piperazine: 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 (MH");
RT =2.42; purity (UV, ELSD): 97%, 100%; yield: 4 mg (17%).



2a, 2-(4-Methyl phenyl sul fanyl ) phenyl -1 pi perazi ne hydrochl ori de
1-tert-Butyl oxycarbonyl -4- [ 2-(4-nethyl phenyl sul fanyl) phenyl] -3,

5- di oxo- pwpesaziee 15 (5.5 g, 13 nmol) was di ssol ved in aCy/DR4/0(BO ni)
and placed under a nitrogen atnosphere) Borane tetrahydrofuran conplex (50
mol, 1.0 M in tetrahydrofuran was added and the reaction was refl uxed

f or ten m ut, e ched b n excess
of et hyl dQégJ?é? %ﬁrea % %ay&é '?’FVEQ@Hy L§§W§?¥ﬂ$€ﬁ§ﬁﬁ@b m nut es.
The react iRN=Vi4s; @hhqu@n/ mmob7%010m@mlélamﬂ cauupe before 20 hydrogen
chlori de dlssolved i n et hanol mL was added and the reaction was

4
refl uxed fldrl-h42-6- ﬁaﬂ#@romﬁﬂwlnhéaﬂwb@ﬂymn V1 fldiazerangol CINS (6353

t t d t Th d
cryota || SDERT R b GRE (O ISR S R S8R Bk ner et ol
sol uti on. Ijj hb[z(&Me&hyllph@&yls:dfanpll)pmwfﬂ[v14¢ere1ilepmdL®|&ﬂgQﬁh@ﬂ?? (M2H ); -

t her/ t t i ie g,
2795+ 1 IR Costonety GO i, Swittlbl me Gy ' 6 68 (o or9: 702 (m
1H); 7 181k( m ZJ@'DButﬁp}?{ean)gpﬁ l]ﬁ)ﬁbazb@ It (1%@5 3li”(ﬂﬁHf+?|li"pw2n7g7 conpounds

were prepared’in an anal og ou
1-[ 2- (4- cmumtm(lh\én@wan%mﬂp%emld} ﬁm@ﬂé’%)ne LG-M5 (mfz) 305.1 (MH+) RT

11 22 4- ners IRy ST e P rery N ed 257 DTSR 2ABs) (o
g?é% é(lg!; 6%16%3(193‘25;&%8@1 9995, EbER) vifRYa nddQ%eyi el d 0.22 g, 62% WO 03/ 029232

1-[ 2- (4- met hoxyphenyl sul f anyl ) - 4- net hyl phenyl ] pi perazine LCGM (mz) (MH)
315.1 RT=% #% Elty (WV, ELSD) 97% 100% yield 0.21g, 56% 2e,

1-[2- (4- et Q@p enyl sul fanyl ) - 5- met hyl phenyl Jpi perazine LC M (mz) (MH)
315.2 RT= 21138—((”Méth)Ef,hE@)/BB%M@%M-élpjp&aﬂnghycﬁ&%l&z&é

]30%22( é—rf |21u%réng?oyxggayi)éqayg%h)zz(ﬁfnghytﬁgh&y%gﬁltlan}ﬁ)p eny E’»%edllc?)% Ilyi%eragn%) (M)

1-[ 2- | LC M5
(1 2) N A e e T g PECEE B B, T Bl

3 3a, 1 [zatmdsgbhteoBomemltawdhbamm 9qmldny(qolﬁmm:.ﬂrq/MpmpEtrahydmfuran

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 crystallised from the gum
residue by the addition of ether/methanol solution. The crystalline solid was filtered
and washed with ether/methanol (1:1) to give a white crystalline solid. Yield (2.0 g,

25 47%) 'H NMR (Ds-DMSO) 2.35 (s, 3H); 3.18 (br s, 8H); 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 (MH") RT

30 =2.46 purity (UV, ELSD) 71%, 91% yield 0.096 g, 100%
2¢, 1-[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%



2- ( 3- Met hyl pi perazin-1-yl)phenylam ne (0.96 g, 5 nmol) was dissolved in 30
mL. water containing sulfuric acid (0.28 nL, 5.2 mmol) and the sol uti on was
cool ed t owO 0o®@o2ma2 sodiumnitrite (0.36 g, 5.2 mMmuol) was addemKoZioesspeacti on
was stirred for 30 15 mnutes before he pH of the reaction was adj usted
to pH 7 with sodi um acet ate The diazoniumsalt solution was then added

dropvm se t o) ut| or,ot hi nol,. in a s siQ opper
(0.3 g, 5 ir)?lm)l/? (14 BJ 2’"&%’ e@dé‘f’f‘frﬂﬁneﬁﬁ%r@%{% ( m xt ure
was heat e®150 1613@ Bg) u@@z m\n 3@61%3{(&)0/@?%&90 aldgeegd to cool to room
tenperature and ethy acet ate was added. The reaction mxture was

20 filtere® dd( f’wﬂr%y@kesqywyf@y@ebw@w@aenytbveoea@mreqa&@ M$y@r/z)@dHext r act ed
wth et hyl3 ]]g—f ?'gg)) 16_61/63 e@gg@%ﬁgg%rgam c phases were dried
ven 8 ted’i

(MySO4) an vapo vacuo. The crude product was
purified [Bf, t Va%ﬂumbpbémﬂsng’n@ﬂhy mhﬁny@eswpzpmgab L(EMSt(hﬂg)l (\MIHT;) et hyl
acetate / The pure product was isolated as a

col our | esg*%g%g?wﬁmbgﬁé 13%11 892%44 25 NWR (CDC13, 500 MHz) 1.12 (d,
~;’H)15 (2 6- 22|557 2. [gtﬁzi é\lfﬁhoxéf'ﬁbzeny%u%%/l)l§ t;(zﬂ%or };l'}l’h lghgnﬁ#é)e{zgzmeolwérll\g§ Iél% Oalr_l?j Was
prepar ed i(VED 36A R TGRo0s((NaSHISIN): 9638, 100% y1e1d 0.54 g, 31%

1-[ 2- (4- Chl or ophenyl su4f anyl ) phenyl ] - 3, 5-di net hyl pi perazine LCMs (mz) 30
(MH)+ 333.1 RT=2.29 (UV, ELSD) 83% 100%yield 0.54 g, 31% WD 03/029232
PCT/ DK@2/ Q@,ﬁﬁgpl 34 Exanpl e 4 4a,

4-[ 2- (4- Met hyl " Isulf%,}/ }Jphen)é -3, 6-di hydr o- 2H pyri di ne Concentrat ed
aq hydr oc el ilé-(4&irdoropbenyisy!fomd pherdld3 wrsthyliperariae sol ution of 1-tert- 5
but oxycar l f h | (0.84 g,
2.1 mmol kﬁo% acé’i P:érg%:ll )%%de%%ﬁ?% E(b %8 E%rﬁﬁ?%géﬁs@ﬁye%n Od%]? refl ux

over ni ght wamcdoadumhg)sulﬁmmatc&rmezsahwm &ﬂﬁbl} bl&ﬂhs&bllilﬁendwhﬂc@;ﬂed ©e bath. An
aqueous solution of Na y added and the uncI ear

sol ution Vh @3&$§%Hltweﬁ§3étgh% mraeléwﬁ édfezi Ih%@a?mn W RIrEd e
or gani G phﬁﬁﬁés\%@f’o?e o E?pof(tp@l%%)qrﬁﬁgs i‘%tejdgto mﬁ,%%o&m%&gg ghén vacuo.

The crude materi al was di ssol v acetate n.) at 50
C and a saliaronom m‘lt sn)klaiotnozva(thdl z(ddeddrogyvmerto Etsﬁ]ﬂti(pﬁo%mhl)orat/h&phaiod)vw y

added. The taas[l %}15188 go%r}])gr g, Ilnln% L& g l\%ﬁ\la%ﬂf\hél mi) O}{F ter a%dlstl%nt the “H (DVBO

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 layer was extracted with ethyl
acetate (2 X 10 mL). The combined organic phases were dried (MgSQ;) and volatile
solvents evaporated in vacuo. The crude product was purified by flash
chromatography using silica gel, eluting with ethyl acetate /methanol/ammonia
96:3:1. The pure product was isolated as a colourless oil. Yield (0.18 g ,11%) 'H

25 NMR (CDCl3, 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%.



dé) 6 7.3-7.2 (m 7H); 7.15 (m 1H); 7.00 (m 1H); 5.6 (d, 1H); 3.7 (d,

2H); 3.25 (t, 2H); 2.6 (m 2H); 2.3 (s, 3H). LM (mz) 282.2 (MH); RT =
2.24; purwOyw3prd32 15 ELSD): 99% 100% vyield: 0.31 g (40%pCTM2foadshowi ng
derivative was prepared anal ogously: 4b,

4-[2- (4- Met hoxyphenyl su4f anyl ) phenyl ] -3, 6-di hydro-2H pyridine LG M (nm z)
298 (MH); RT = 2.00; purity (UV, ELSD): 97% 100% vyield: 0.28 g 20

(30% . Exglrgl e l545a, 4-[ 2- (4- Met hyl phenyl sul fanyl ) phenyl ] pi peri di ne Met hyl
Chl or o- oxd- 44 f'e (1.37 g, 11.25 mmol) was added to a stirred solution of

1- 25 4a, 4-[2-(4-Methylphenylsulfanyl)phenyl]-3,6-dihydro-2H-pyridi
tert-but ox car[bonyl - 4V-f2- y4- }r;eg@ phye]nyl sulyf anyl )pf;vﬁ'eh"ﬁ ] pi peridi n-4-ol
(3.00 g, tomcenialtd acgirechiaticrastdyl Damh) hey pgdeddd astivrad g8utepn df3l-8r4mol ) in a

m xture of %g\}aw i 2 . .0 ,C r argon. The
reacti gn r}ﬁugx Fe Wars gzlz olgké%y@gglry@%%lg%r%n@ﬁﬁ%?dé Glroell@gggtz‘én stirred 2
h. Ethyl anmbhtieadetidQ@cidi(powis. Tlaokddticanchsboired saddr SefIvr & cfri gty €sdldly

filtration through celite. The .or%ani c. phase 30 was washed with sat. NaHCO3
(140 m ), "BFFqTe tqmpEAtpie)and hengHied it Myiselsth. AHaqueoyp slntien WeNeéOBvapor at ed

in vacuo h ' ' j ' 1al was
394 NMh&y {%1('1)4?' d&is g?(@)z\gﬁ; !%ed‘@(ﬂ& tlfydgr%féaf DINAURas ekitaded gﬁ%ﬁﬁgS

di ssolved in dry uen under gon. Bu3SnH (3. 27 nmol )
and Al BN (a0¢tatE (§ x 40.188. Himodombargdeorgade phastheesalriet i(MgSMapast the r ed under

argon at 90 C for 2.5 h. The | ven s.ev rated . in vacuo nd the crude
mmteridl VEYEHCYYSBe b0 G TS AL o M Y Al |
chr omat ograaghié (972 L) 4GA%E andelseRitfon o oRAIRMMI®. 197D h BROH S 2 et hvhacetat in
hept ane from 10: 90 to 20:80) to produce 4-&2-(4-

met hy| phemjavdiiagdasy The kregstichmppinst wel godlested ay dwhite praliscall. Fe@MBO-y| est er

as a clear Ll 94_4.. 6799 . i i s di ssplyv i.n, e .2 nm) and
HO in di é%%@?gtﬁé;(mglg)z?' 5@“@ 28@@8 %ﬁ)’é%l@ %%%%edgc%ﬁg%&’t ure was
al | oned t @HyR2 B(hQ2HPA (¢, SAPEI@MSE @n/aNEk2E (NMHEH RAV-LD DU ORIt ,target
conpound vvaHgacol(l ect gd afs iItIE hydr@éh?ori d(e. I\/}ljp 229- Zgﬂst“Ty-(ggl cul ated for
CL8H21KS. HEISD)CO®%, b¢)o1yieldeB31 B (42688, Found: C 67.33; H 6.97; N 4. 31.
LOMS (mMz) 284 (MH); RT = 2.12; purity (UV, ELSD): 96% 100% vyield:
0.26 g (46%.

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 §
Sa, 4-[2-(4-Methylphenylsulfanyl)phenyl]piperidine
Methyl Chloro-oxo-acetate (1.37 g, 11.25 mmol) was added to a stirred solution of 1-
25  tert-butoxycarbonyl-4-[2-(4-methylphenylsulfanyl)phenyl]piperidin-4-ol (3.00 g, 7.5
mmol) and 4-(dimethylamino)pyridine (1.65 g, 13.5 mmol) in a mixture of dry
CH;CN (24 ml) and CHCl; (12 mL) at 0 °C under argon. The reaction mixture was
allowed to reach room temperature and then stirred 2 h. Ethyl acetate (140 mL) was
added and some salts were removed by filtration through celite. The organic phase
30  was washed with sat. NaHCO3 (140 ml), brine (140 mL) and dried (MgSQy). 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 (3.27 g, 11.25
mmol) and AIBN (0.31 g, 1.88 mmol) 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



10 I nhibition of the uptake of [3HJSerotonin into whole rat brain

synapt osones The conpounds were tested with respect to their 5-HT reuptake
i nhi bi ti nyoaBzwes2 by neasuring their ability to inhibit ®Poe/nKakesof

[3H] serotonin into whole rat brain sygaptosones in vitro. The assay was
perfornmed as described by Hyttel 15 Psychopharnmacol ogy 1978, 60, 13. 5-HT2C

receptor effica s determ ned byfl uoronetry The conmpounds. were tested
with respett ptllg(ﬁ%‘?'lgy fﬂagl? &8@8&9‘%@19%%9%8%%&%% _'rgﬁg&ﬁf%%@a’ﬁﬁt cells
( Eur oscr eefyl@Stall 8t Iipfne ebrbY0:Db 492 @ 8B tb ipfodut®Ai(Pg4pl at e 20 reader (FLIPR)
anal ysis. This assay was carried out according to Ml ecul ar Devices Inc.

i nstruct i enghylphenyhis] fanydinhery lEaipetidine-Aseasloxiie agid dertbutybekitériasd clgapm Por t er

et al. Brjti J 0f . I ! 12 ~Pref.erred compounds
of the pr (1 9, B é&%é@%ﬂﬁ%ﬁ%@ﬁﬁgg&%@%ﬁf by EhsE e o
200 nMs( | @@O)M) Wwad hkledasaC.aleveactivhhexfEekey 41Rvadrte wahea t6 esgaounds whi ch

exhi bit inhibition below 100 nM and nost preferably bel ow 50 nM Conpounds
of parti demesratug Bdstifred oRempight. iedrgst sommeupd wrecolkesicliasiiton bel ow | OnM

200,03 S5REER T FREDIOT b A PE S RSTR. pggsenl oo b
is N, C ord.X8HFound: (eft.85dh6.90; Nrd. B, LAMS (mizp284 OMHD); RT +8.10; dyritg, 3, 4, 5,
6. 7 0r 8 v, ELSD): 96%, 100%; yield: 0.26 g (46%).
10

Inhibition of the uptake of [ H]Serotonin into whole rat brain synaptosomes

The compounds were tested with respect to their 5-HT reuptake inhibiting effect by

measuring their ability to inhibit the uptake of [*H]serotonin into whole rat brain

synaptosomes in vitro. The assay was performed as described by Hyttel

15 Psychopharmacology 1978, 60, 13.

5-HT);c receptor efficacy as determined by fluorometry
The compounds were tested with respect to their efficacy on 5-HT,c 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 below 100 nM and most preferably below 50 nM. Compounds of

particular interest exhibit serotonin reuptake inhibition below 10nM;

30



gis 0, 1, 2, 3 or 4; sis0, 1,2,3,40r5; 15 The dotted line represents an

opti onal bond; Each Rl is independently selected fromthe group represented

by C1.6-aWwkyB/2as2two RL attached to the sanme carbon at omCEREKORO065 a

3-6-nmenbered spiro-attached cyclo- al kgl; 20 Each R2 is independently

selected fromthe groups represented by hal ogen, cyano, nitro,

Cl 6-alk(en/yn)yl, Cl1 _6-al k(en/yn)yloxy, Cl_6-al k(en/yn)yl sul fanyl,

hydr oxy, hydroxy-C 1.6-al k(en/yn)yl, halo-C 1.6-al k(en/yn)yl, halo-C

1. 6- al k( en¢aimgtl oxy, C3_8- cycl oal k(en)yl,

C3_8-cycl oal k(en)yl - Cl1. 6-al k(en/yn)yl, acyl, Cl.6 25

al k(en/yn)yl oxycarbonyl, Cl1 6-al k(en/yn)ylsulfonyl, or -NR'R; -NR COCl _6-

al k(en/ yn)yyla; / 7 Each R3 is independently

sel ected f%on?%&%%gégagégggggﬁggﬁgﬁégﬁg o&gﬁ{ cyano, nitro,

Cl_6-al k(en/yn)yl, Cl1_6-al k(en/yn)yl oxy,

hydr oxy, hydroxy- C 1.6-alk(en/yn)yl, ha

1. 6-al k(en/yn)yl oxy, C3_8- cyng%U%%en)y
e

6- al k(en/yn)yl sul fanyl,
TQQaIk(en/yn)yl, hal o- C

C3_8-cycl oal k(en)yl - C1_6-al kgen/yn) yl x"Cl>&<al k(en/yn)yl sul fonyl, aryl, 5
Cl_6-al k(en/yn)yl oxycar bonyl | _a X% -NR' CO-Cl_6-al k(en/yn)yl, -CONR' RY or
NRXRY; or two adjacent R3 s ARG t ogether forma heterocycle fused
to the phenyl ring selected fromt pup consisting of RW'" WR/RR R
XR" Ji RW\W\ ~~\ 10 R" R wherei i isOor S and R and R' are
hydrogen or Cl.6-al kyl: or two adjacent ). substituents together forma
fused Reteroaromatic system containing oné, two or three heteroatons, 15
wherein each R' and RY is independentl¥ selected fromthe group represented

by

wherein
Y is N, Cor CH;
X represent O or S;

10 mislor2;
pis0,1,2,3,4,5,6,7or §;
qis0,1,2,3 or4;
si1s0,1,2,3,40r5;

15 The dotted line represents an optional bond;

Each R' is independently 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;

20
Each R?is independently selected from the groups represented by halogen, cyano,
nitro, Cy.¢-alk(en/yn)yl, Ci_¢-alk(en/yn)yloxy, C,_¢-alk(en/yn)ylsulfanyl, hydroxy,
hydroxy-C,_¢-alk(en/yn)yl, halo-C,_¢-alk(en/yn)yl, halo-C, ¢-alk(en/yn)yloxy, C;_g-
cycloalk(en)yl, Cs.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl, acyl, C,.¢-

25 alk(en/yn)yloxycarbonyl, C,_¢-alk(en/yn)ylsulfonyl, or -NR*R?; -NR*CO-C -
alk(en/yn)yl;



hydr ogen, Cl.6-al k(en/yn)yl, C3_8-cycloal k(en)yl, C3_8-cycloal k(en)yl-Cl. 6-
al k(en/yn)yl, or aryl; or R'" and RY together with the nitrogen to which

t hey are wetsazhnerd form a 3-7-nenbered ring which opti onalPCy/Dxmmiedsns one
further heteroatom 20 or a pharmaceutically acceptable acid addition salt
thereof. 2. A compound according to claim1, provided that the conpound is
i dod (RO RISINRL PRI Ford R ofbup/te i QRO TSR Ao RS &1 ™ 1

1- [ 2- ( 2- Ma1 haatiy(ehgnpt YO phelkydnl yai)plek B Al Rtk (en/yn)ylsulfanyl, hydroxy, hydroxy-
1-[2- (2, 6- di met hoxyphen xg?phenyl]- {1,4]-d|azepane,
1 {2- [ 3 ( S KD AR MbnoR I BHERYS FPercase mbipe: Cas

t hyl ph | $pi 1 - i i ne,
f[ hy ? eregfﬂg%lggﬁz%ﬁ, bgg-gg(g@aﬁ@ﬁ)yl.%:l_L%n{rgg«ygﬁ)&mdlfg&ﬁ&%ﬁ%ﬂﬁﬁ%hh%@ﬁr azine
1-[2

oxy nyl ] pi“perazi
( 3- mét hentiy(ehianptyRysheboyyl] piyheNRZCOeCanak(edln)yl, -CONR*RY or NR*RY;

1- (2- phenoxyphenyl ) - pi perazi ne; WO 03/ 029232 PCT/ DKO2/ 00659 28 4. The
conpound according to any of the clainms 1-3, wherein pis 0, 1 or 2. 5. The
conmpound & &b diljasertt R> aistidfentshBothdifd®n 4 héerot)@E Glsed B theDhlyl 8md! kyl . 5
6. The conpound according to any of the clains 1-5, wherein iniS 1 or 2.

7. The comsplsciad eorbedionp coosiaiyg of the clains 1-6, wherein g is 0, 1 or 2.
8. The compound according to any of the clains 1-7, wherein R2 is
trifluoromethyl, or 10 C 1.6- alkyl. 9. The conpound according to any of
the claims 1-8, whergin s is 1 or 2. 10. &he co d accordjng to any of
the claims 1-9 whekg€in R seI@cted’ﬁz§n1th gr oup-coxsi sti ng of

hal ogen, C1_6-alko§\, Cl.6-s anyl, Cl_6- al kyl, hydroxy or
trifluoromethyl ~11>rThe ou ascording te_ary’/of the ve cl ai ns,
G\W/ " Q\/ h\% R

sai d C, npound bei ng ]
| sul f anyl ) phenyl ] pi perazine, 20

1-[2-(2-Trifl uoromet hyl phen
1- [ 2- (4- Broieppndhie Quor Sand 1B{pflméir&’r]eugf-i hysregen e Cigalkyl:

2-[ 4- (Met £ | ' '
e MO K BRI A KO B sy

1-12- (2, 4-cbntaiiity bip) ey bsthirdectieydrdpbvany| | pi per azi ne,

15 wherein each R* and R” is independently selected from the group represented by
hydrogen, C,¢-alk(en/yn)yl, C;.s3-cycloalk(en)yl, C;.s-cycloalk(en)yl-C;.¢-
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
heteroatom,;

20  or a pharmaceutically acceptable acid addition salt thereof.

2. A compound according to claim 1, provided that the compound is not 1-(2-

phenoxyphenyl)piperazine

25 3. A compound according to claim 1, provided that the compound is not
1-[2-(2-Methoxyphenoxy)phenyl]piperazine, 1-[2-(2,6-dimethoxyphenoxy)phenyl]-
[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)phenyl]piperazine, 1-[2-(3-methoxyphenoxy)phenyl]piperazine and

30 1-(2-phenoxyphenyl)-piperazine;



2- (3,5 -Di net hyl phenyl sul f anyl ) phenyl ] pi per azi ne, 25
2- (2, 6-D nmet hyl phenyl sul fanyl) phenyl ] pi perazine, 1- [2-(2, 5
met hylwbenybest f anyl ) phenyl | pi perazi ne, 1- [2-(2-Trifl ecrassiogdsphenyl
fanyl)phenyl] [ 1,4]di azepane, 1-[2-(3-Methyl phenyl sulfanyl)phenyl]-[
, 4] - di azepane, 1-[2-(4-Butyl phenoxy)phenyl ] pi perazine, 30
2-

I
E 4- l(\/g{ % gﬁéﬁgﬁggﬁﬁ %c@?@%i%h%‘p? %f %}Zelﬁgeﬁlgi il h3e ,wherein pis 0, 1 or 2.

2- (4- Cnhl or ophenyl sul fanyl ) phenyl ] - pi perazi ne, 1-

- (4- Met hoxyphenyl su] fanyl ) - 4- chl or ophenyl ] pi perazi ne, WO 03/ 029232

( DKO2/ 00 A coxz%ound accor%in)g to any of thepclairr%/s 1]-5), veherein Rq is Cj¢-alkyl.

- (4- Met hoxyphenyl sul f anyl ) - 4- met hyl phenyl ] pi per azi ne,

- (4- Met hoxyphenyl sul f anyl ) - 5- met hyl phenyl ] pi per azi ne,

- ( 4- FlQdhe ghepylisidccanylg) to aayref thglcian 19, pihpesirami iné or 2.

- (4- Met hoxyphenyl sul fanyl )-5-trifl uoronet hyl phenyl ] pi perazine, 5

- (4- Cnl orophenyl sul fanyl ) phenyl ] - 3- met hyl pi per azi ne,

- [ 2- (4- Ol amephipdusd bErdthy ReRYIflthedslBnt INBIWNd-ahRES 821 BE2.  4-

2- (4- Met hyl phenyl” sul fanyl ) phenyl] -3, 6-dihydro-2H pyridine,

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

[ 2- (4- Met I | 1.pj,peridine, 10 or.a. pharmaceytically
hecept abl & ARFaOHaaid SRNaRIBHL bEIR RS 12 sl R s AP EE O 1 o
conpr i NngCg-akypound according to clains 1- 11 or a pharnmaceutically
acceptabl e acid addition salt thereof and at |east one 15 pharnmaceutically
acceptable carrier or diluent. 13. The use of a conpound according to
clains 1 tpd, 19?& [ - t ' jtion salt thereof
for the prgéparég?l:hgﬁu 0 g%éaanzﬁ%fﬁg?aqﬁﬁg éwpggﬁfrée%tla%?j' affective

di sorders, such as depression, anxiety disorders including 20 general

anxi ety disorder and panic .di sorder _and obsessive conpul sive di sorder. 14.
A et hod 135 THREonPautgitbe T AP BECTBs fRSukh K TR RA P AN 065 on
15 group consisting of halogen, C,.¢-alkoxy, C.s-sulfanyl, C,.¢- alkyl, hydroxy or

— —

=)

N

—9

NNNNNDN ™

TR RRRPRRLRIOTRNRRO R
1 ——————

trifluoromethyl.

11. The compound according to any of the above claims, said compound being
1-[2-(2-Trifluoromethylphenylsulfanyl)phenyl]piperazine,

20 1-[2-(4-Bromophenylsulfanyl)phenyl]piperazine,
1-{2-[4-(Methylsulfanyl)phenylsulfanyl]phenyl}piperazine,
1-[2-(4-Hydroxyphenylsulfanyl|phenyl}piperazine,
1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]piperazine,
1-[2-(3,5-Dimethylphenylsulfanyl)phenyl]piperazine,

25 1-[2-(2,6-Dimethylphenylsulfanyl)phenyl]piperazine,
1-[2-(2,5-Dimethylphenylsulfanyl)phenyl]piperazine,
1-[2-(2-Trifluoromethylphenylsulfanyl)phenyl][1,4]diazepane,
1-[2-(3-Methylphenylsulfanyl)phenyl]-[1,4]-diazepane,
1-[2-(4-Butylphenoxy)phenyl]piperazine,

30 1-[2-(4-Methoxyphenoxy)phenyl]piperazine,
2-(4-Methylphenylsulfanyl)phenyl-1-piperazine,
1-[2-(4-Chlorophenylsulfanyl)phenyl]-piperazine,
1-[2-(4-Methoxyphenylsulfanyl)-4-chlorophenyl]piperazine,



anxi ety disorders including general anxiety disorder and panic disorder and
obsessive conpul sive disorder in a living ani mal body, including a human,
conpri si rNy023/02482 ni stering a therapeutically effective afoEMK0Q00EI
conmpound according to clainms 1- 11 orga pharnaceutically acceptable acid
addition salt thereof. 15. A compound according to clainms 1-11 for use as a

medi canent -[2-(4-Methoxyphenylsulfanyl)-4-methylphenyl]piperazine,

1-[2-(4-Methoxyphenylsulfanyl)-5-methylphenyl]piperazine,
1-[2-(4-Fluorophenylsulfanyl)-5-methylphenyl]piperazine,
1-[2-(4-Methoxyphenylsulfanyl)-5-trifluoromethylphenyl]piperazine,

5 1-[2-(4-Chlorophenylsulfanyl)phenyl]-3-methylpiperazine,
1-[2-(4-Chlorophenylsulfanyl)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;

10

or a pharmaceutically acceptable acid addition salt thereof.

12. A pharmaceutical composition comprising a compound according to claims 1-
11 or a pharmaceutically acceptable acid addition salt thereof and at least one

15 pharmaceutically acceptable carrier or diluent.

13. The use of a compound according to claims 1 to 11 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a medicament for the
treatment of affective disorders, such as depression, anxiety disorders including

20  general anxiety disorder and panic disorder and obsessive compulsive disorder.

14. A method for the treatment of an affective disorder, including depression,
anxiety disorders including general anxiety disorder and panic disorder and obsessive
compulsive disorder in a living animal body, including a human, comprising

25  administering a therapeutically effective amount of a compound according to claims

1- 11 or a pharmaceutically acceptable acid addition salt thereof.

15. A compound according to claims 1-11 for use as a medicament.



