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{537) Abstract: The invention provides componnds of the formula

(RY)
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(R1)p compounds are valuable glycine transport inhibitors.
A AR— (R?)
¥ o) \Q N -~ s
S =
~ O Y ()
e m
=
(R2

= (R2,




conpounds are valuable glycine transport inhibitors. 14 June 2006 WO

03/ 0.5394%43 0(55%92/ 00859 Aryl oxyphenyl and Aryl sul fanyl phéf’r ey at i ves
The present I'nvention relates to novel conpounds which aréT i
transporter inhibitors and as such effective in the treatnment of disorders

in the CNS. 5 Backgrpund, of ,the,i hventio tam.c acid is the major
excitatory anino Q@?@%@W&a@%ﬁ@ﬁ"ﬁfgﬁ?@‘?ﬂ%g?ﬂ"ﬁ&?f%us system (CNS), and
acts through two classes of receptors, the ionotropic and 10 net abotrobic

receptors, respectively. The ionotropic glutamate receptors are divided
i nto thride praseny deventign englates tohrowd faonipoueds whichgami glyeint dranspuatee

recept ot s,w.panely N | - D- gspart at NVDA) , .

(R S)- > WS §n‘¥ 3 Wﬁ%@%ﬁ"@%@%ﬁ?ﬁaﬁ%ﬁai8189@2%}11}%%%0i ¢ acid (AMPA) and
kainbc acid (or kainate) receptors. 15 The NVDA receptor contains binding
sites f |.at Qr unds such as glycine and pol yam nes. Bi ndi ng of
gl yci ne agﬂg'?os%n?eogé%?ﬁ}q’%gﬁ%nces the NVDA receptor activation. Such NVDA
receptor activation nay be a potential target for the treatnent of

schi zophreni a and ot her diseases |inked to NVMDA receptor dysfunction. An
act i vat (Bwapahagid is the meied exsitatory jaming peid in dhe mamnelizs icautral menapsr t er . 20

Mol ecul Ofp h r.exe t exl sienece R of . gl ygi ne

t ransporgi'sé%sl, (&%%’/T&? g’né y pZBﬁ?/\haeiésg%sn%El@egépf&r\cggrtlﬁ%elgﬁolﬁopﬁ’glﬂxéubdi vi ded
i nt 00 GlyibtdbatrobityEedpitors arespeciiyely. 1 The Rhoitbydc MMPAnse gegptirs be dividlelied by
conpounds such as hﬁ?Céf|l I ne_whj ch_induce _a _ psychotic state_ which

r esenbl d%0 e 5 Sy ties oE agquisis farithepsreaptors, niomely &s ket ani ne,

i cat DD Rplle L NNDAS, e el B Ry S BRI, U ol ogy
of schiyDpharri¢ acid JAMIE) MiibAanieasd (@kamat) bweptosssoci ated with a nunber
of di seases, such as pain
15 The NMDA receptor contains binding sites for modulatory compounds such as
glycine and polyamines. Binding of glycine to ifs receptor enhances the NMDA
receptor activation. Such NMDA receptor activation may be a potential target for the
treatment of schizophrenia and other diseases linked to NMDA receptor dysfunction.
An activation can be achieved by an inhibitor of the glycine transporter.
20
Molecular cloning has revealed the existence of two types of glycine transporters,
GlyT-1 and GlyT-2, wherein GlyT-1 can be further subdivided into GlyT-1a, GlyT-1b
and GlyT-1c.

25  The NMDA receptor is blocked by compounds such as phencyclidine which induce a
psychotic state which resembles schizophrenia. Likewise, the NMDA. antagonists,
such as ketamine, induce negative and cognitive symptoms similar to schizophrenia.
This indicates that NMDA receptor dysfunction is involved in the pathophysiology of
schizophrenia.

30 |
The NMDA receptor has been associated with a number of diseases, such as pain

* (Yaksh Pain 1989, 37, 111-123), spasticity, myuoclonus and epilepsy (Truong et. al.




(Yaksh Pain 1989, 37, 111-123), spasticity, muocl onus and epil epsy (Tnong
et. at 14 June 2006 2 Movenent Disorders 1988, 3, 77-87), lIAdErid§ and
menory (Rison et. al. Neurosci. Biobehav. Rev. 1995, 19, 533-552). dycine
transporter antagoni sts or inhibi tori‘2 are believed to be highly beneficial
in the treatnment of schizophrenia (Javitt WO 97/20533). 5 dycine

t r anspor MABkagMisstderO1988) 31 b7189), Jedifink hnBEmEREHUR S0 ct! fe MelRAREMENT  Of
both the positive and the negative synptons of Schizophrenia and ot her

psychose&iobghay. Rev. 1985, 1%p¥38v@Bnt of cognition in conditions where the

cognitiv elo r i.mnished i.e. A zhei . i sease,.

mul ti-i n?} ér&ﬁ:[?e tg%ﬁg%:[@gﬁ taﬁﬁ%éts&rar%mn 1?053, a""’ﬁ&ﬁ%\""ﬂé‘?ﬁﬁ@bﬂ?&&@%@ IBEH’?(i nson's
di sease, treatyneht afixohicoplatsin dlavEcvey 95268533, di seases 10 wherein the brain is
damaged inner or outer jinfluence, such as trauma to the head or stroke.

Li kewt seYlXHR/GSPod agtagenigis g iahjbiiorg sould; beopseful fey thet tregfment oif beflocl onus
may - benefyatonkki J : LSt LNl i wth
gl yci ne E’lg\})gﬁ '%122‘%93} g%or %%‘,/ a ?‘%I%me{éf{ &Hg]%gﬂﬁir]n& aﬁl d @gé@h&&gliorsy{ f@@%‘ 151,
1234- 123%caimproednent nefn  edgnitidn. irBiconditifisy ethied the tOQftive3Proceskds 28b. The 15
treatment. wit i gh- e.glycine is reported tqQ inprove_the synptons of
schi zophamﬂe#hg?'e%?’%%ﬁéﬁ Gt t"é‘Fﬁrcéi g?ffle%np%m.sd@%ﬁ"m‘@hg
tr eat mentufingtdVDAiRE80 PhAlMdnd! ARASE S HSpRICCRRI SLIYRRL SOBisBIEYT des

g

conpounds which are potent inhibitors of” l'ycine 20 transporter and
cons&yuetwhetging the prain és daredgetl byrinner @a vitey influsees sachnsstivaing edhevhedd  NVDA

dysfunct | o u ..of the invention 25 A first aspect of th r esent
i nvent i oér)lr gSrrotl){\?;;'l drﬂelgé‘élsgoc Xﬁﬁl e(ﬂifsof‘# S ﬁearsa‘?pﬂ%srynﬁ?%g?&y ?W"&O Y/ (RL
) P AM i om% béedil frofd glycine transporter antagonists.

Clinical trials with glycine have been reported, Javitt et. al. Am. J. Psychiatry 1994,

151, 1234-1236 and Leiderman et. al. Biol Psychiatry 1996, 39, 213-215. The
15  treatment with high-dose glycine is reported to improve the symptoms of |

schizophrenia. There is a need for more efficient compounds for the treatment of

NMDA associated diseases.

The present invention provides compounds which are potent inhibitors of the glycine
20 transporter and consequently they are useful in treating diseases associated with
-NMDA dysfunction.

Summary of the invention

25 A first aspect of the present invention provides a compound of the general formula I
(R,

- R,
AL %/I\N/vﬂ X/AR (Rs)s
S
m

R,
YisN,

- Xrepresent O or S;




I YisN, Xrepresent O or S; 14 June 2006 3 X represent 0 or . S; mis 1;
pis 0,1,2,30r4; gis0,1lor2; 5 sis0,1,20r3; ris0,lor2; Q réﬂ)ﬂ‘é%eezrppé C 10 A
is OR6 wherein R6 represent hydrogen; AR represents phenyl; Each R4
individually represents G -6-al kyl, C3_8-cycloal kyl or C3_8-cycl oal kyl -C1
6- 15 alkyl; Each Rl, is independentPy selected fromthe group consisting
of ClL _6-#l R attached to the sanme carbon atom may form a

3- 6-nenb§rre%’16s§eg?$)o(§r\é$t ached cyclo- al kyl; 20 Each R2, is independently

sel ect edmfisdm t he groups consi sting of hal ogen, cyano, nitro,

G _6-alk en@i;r%gél . 0 _6-al k(en/yn)yloxy, O -6-al k(en/yn)ylsulfanyl,

hydr oxy, P SRy & 6-al k(en/yn)yi, hal o-d _6-al k(en/yn)yl,

hal o- C16q & (kGep/2yn) yl oxy, C3.8- cycloal k(en)yl,

C3_3- cyc?_oal k(en)yl-d _6-alk(en/yn)yl, acyl, d _6 25

‘al k(én/ yhisy dxFomd:bonyl , C1.6-al k(en/yn)yl sul fonyl or -NRORLO wherein R9
and Rl iirslq_l)e en ently represent hydrogen, O _6-al k(en/yn)yl,

C3- 8-cyc‘i oaf (De dyl, C3.8- cycloalk(en)yl-Cd 6 alk(en/yn)yl or aryl, or RO
and R10 together forma 3-7-nmenbered ring which optionally contains one
further heteroatom 30 Each R3, which is substituted on AR is .

i ndepend@ientgseatsi@ct ed froma group consisting of hal ogen, cyano, nitro,
Cl _6-alk(en/yn)yl, d-6-al k(en/yn)yl oxy, Cl6-

10 Ais OR® wherein R® represent hydrogen;
AR represents phenyl,

Each R* individually represents Cj.¢-alkyl, Css-cycloalkyl or Cs.g-cycloalkyl-Cy,-
15  alkyl;

' Each R, is independently selected from the group consisting of Cj.¢-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 consisting of halogen, cyano,
nitro, Ci¢-alk(en/yn)yl, Ci¢-alk(en/yn)yloxy, C,s-alk(en/yn)ylsulfanyl, hydroxy,
hydroxy-C.¢-alk(en/yn)yl, halo-C ¢-alk(en/yn)yl, halo-Cj.¢-alk(en/yn)yloxy, Cai.s-
cycloatk(en)yl, Cs.3-cycloalk(en)yl-C; ¢-alk{en/yn)yl, acyl, Ci6

25 - alk{en/yn)yloxycarbonyl, C;.¢-alk(en/yn)ylsulfonyl or -NR°R'® wherein R? and R
independently represent hydrogen, Cjg-alk(en/yn)yl, Css-cycloalk{en)yl, Css-
cycloalk(en)yl-Cy.¢ alk(en/yn)yl or aryl, or R® and R'° together form a 3-7-membered

ring which optionally contains one further heteroatom;

30 Each R3, which is substituted on AR, is independently selected from a group
consisting of 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).s-alk(en/yn)yl,
halo-C; ¢-alk(en/yn)yloxy, Cs.s-cycloalk{en)yl, Css-cycloalk(en)yl-C¢-alk(en/yn)yl,




al k(en/yn)yl sul fanyl, hydroxy, hydroxy-Cl16-al k(en/yn)yl,

hal o- Cl4- al k(en/yn)yl, ~hal o-O _6-al k(en/yn)yl oxy, C3.8-cydPdunsif)yi ,
C3.8-cycloal k(en)yl-C _6-al k(en/yn)yl, 14 June 2006 4

C _6-al k(en/yn)ylsulfonyl, aryl, aryl-d _6-al k(en/yn)yl oxy,

aryl-d _6-al k(en/yn)yl, Cl_6- al k(enﬂyn)yl oxycar bonyl , acyl,

- NHCO- G ¢ z-alikdryi)yisul - .. 1@4@&{/ i y nd | 5']% epdent |y
represen%ﬁ?lydro erp,/1 CIYA_n !’al EZen} %'%f}l , Cg!)glf)&’cﬁr%g?kﬁiﬁs I %@3_@?6

8- cycl oablk{cafynyyloxycaghoayk (asnl, yWHTO 6 saally(en/ymiyl, RCONR 'RI2whegat REY with the

ni trogen B which.they are tached for - 7= menbered._ri ich

opt i onal ﬁi/é)%o nl}qgél’p%rsld%lﬁqg’ reﬁﬁﬁ“ﬁi’?’&%?’ér éfa?lﬂ'?“ﬁ 8?”&%@@’&%%?@5%%3 and R14
i ndepend@nydloalk(e@)yﬁee.@hlldomﬂy]?gm , oPR&! i YobeMler with3InSniogted) k(en) yl,
C3. 8-cycl ﬁal ktéen)yl -G _6-alk(en/yn)yl or aryl; or RL3 and R 4~ together

wi t h & heWhichrtBgeare #taghed foreh ay3-Amecnehered: Hag WhoehroptiGhally esmtsénseona i ng 10
whi ch Opﬂrﬁ@ﬁﬁétéfo&ﬁ&t ains one further heteroatom or two adjacent R3
substituents togethef forma ring fused to the ARC. selected fromthe
group coors N&'TRIGwhéreirsR Putnd R ' RdepdridentlgrePreseiplinigeh C W dlk(eR)yalylS, and R

d R h c 6-alkyl: t dj t R3 substit t th
AR S N ek RN T I O L o W e
an aci d Rgghtd Qf!ilhstlﬁé tnit*ré}l%]b%f whﬁﬁqaﬁggﬁy%aé#gd 'fglgﬁ]ta' §?f'.m9ﬁlpalgzr1 frgggrent- Each

R2 may be identical or ferent. y identica ferent.
25 | W cawhkichpptionally sontgims onefurther heteroaonhei ng 0, the substituents are
hydrogen. |If Y represents C, the dotted line is present. The dotted line is
not present if Y represents N or CH.

or two adjacent R® substituents together form a ring fused to the AR,: . selected

from the group consisting of

G U P G
A
15 Yo \R R’

wherein Wis Qor S, and R’ and R’ are hydrogen or C;_¢-alkyl:
or two adjacent R® substituents together form a heteroaryl containing one or two
heteroatom fused to the AR,

20  or an acid addition salt thereof.

Each R' may be identical or different.
Each R? may be identical or different.

Each R’ may be identical or different.

25
In case of the integers p, q, r or s being 0, the substituents are hydrogen.
If Y represents C, the dotted line is present. The dotted line is not present if Y
represents N or CH.

30

A compound of formula I can be used as a medicament.




30 A compound of formula | can be used as a nedi canent. 14 June 2006 5 A
second aspect of the present invention provides a pharnacedﬁlHﬁ 2006
conposition conprising a conmpound of forrmula | as above or a
pharmaceutically acceptable acid addition salt thereof and at |east one
pharmaceutical |y acceptable carrier or diluent. 5 A third aspect of the
present ian o, above or
e e L e e R

pr epar at canprisfig a commgoemheiformol It dseabbveat wphanmbemmﬁﬁaa&p&blmimd from

the grou nsi stin f hi zophteni a, | Iudln ot h, the ositive and the
negati ve g%‘ﬁﬁ’fﬂ %?ifsth%tgopaé@lﬁ% %@ﬁ"rﬂ“g P&Mﬂ“ 3 Pcﬁg%@ ier of fHugnt ¢ he
i nprovenent of cognition in 10 conditions where the cognltlve processes are

di m ni shed e. Alzheiner's disease, nulti-infarct denentia, AlDS
derment i adA thﬂﬁ@mﬁg'tQfﬁh%P@S@émntlmapmvm@ﬂlesxsdDﬁeaslapouraqufdommpm[ as | at eral

scl er osi .S brai.,n ,,s. da ner out er

i nfl uencgb Q'%uogh ﬁéﬁﬁgﬁé\lﬁﬁalﬁo th%ewgﬁﬁldoarddﬁiopoﬁg&%%{ﬁ?ﬁ@ﬁm §’P'ﬂ‘7§t W sorders
such as ofpintedpahensfiashé Geitthel of Hio6dssifectctDir bRt thé lopshpi@nsikiny & bpn of the
i nvention_ A pg@ferred embodi nent. of the invention is wherein X1s S; A

pr ef er r e¥FEABBENRe ninchKding ebathy diet inositive wadr dien fegptivel pmpomy 40fune 2006
6 A pref&, ?ﬂrenﬁb% AL ﬁgjllcglg | MEG AR E@p%@@%ﬁt“ R@ oiggjtloﬁ‘ py ef erred

enbodi nent o he 1 nventio ereinr 1s rred enbodi nent
of the i mndrttqnsnavhese \ﬂimecegmtn& pocdssey agd. dimiiskedefier mmeaﬁawum_e, of the

above is & Cgﬁ %rleferred enbodi ment of the inyvention is
wher ei n %ﬁte entlra DS dementig, Hyngngtonys isepsqyrPapkigsqnss disgasen i sO
or 1; m aﬁnylotro%md ﬁtei%ﬁscle%oélss opﬂllsez@eb verein’ theSbNiP ddthabed By inner or

outer influence, such as trauma to the head or stroke, and convulsive disorders such as

epilepsy, spasticity or myoclonus.
15

Detailed description of the invention

A preferred embodiment of the invention is wherein X is S;

- A preferred embodiment of the invention is wherein p is 1 or 2.




10 An even nore preferred enbodi nent of above is wherein each R3 is

i ndependently selected from hal ogen, C _6-al koxy or G _6- afKye 208§ even
nore preferred enbodi ment of the above is wherein R3 is selected fromthe
15 group consisting of A, F, OCH3, t-butyl, 2-propyl or nethyl;
Particularly preferred enbodl ments of® the invention are wherein the

conmpound A f. R‘F,% l. ng: (+/-)-
{4-[2-(4- relt?oxyehﬁengﬂ/* ﬂé?li/ Xtﬁ) elﬁy rJn? rlls(WZ -di net hyl - pi perazin-1-yl}
- 20 acefimefaued embbdl)nent of the invention is wherem risOorl;

(4-[2- (4,Chl ar o phenyl sul fanyl ) phenyl Jtrans-2. 5 di met hyl -pi per azi n-1-y1 }

(+/-)-{4-[2-(4-tert-Butyl -phenyl sul fanyl)-phenyl ]-trans-2, 5-di net hyl - pi pera
zin-1-yl}- acetic acid 25
(+/ - )5 { 48[pzeferredpmbedimshiefithe abovansy wherpineRilis |CHst ans- 2, 5- di net hyl - pi per azi n-
1-yl}- acetic acid (+/-)-
{4-[2-(4-tert-Butyl - phenyl sul fanyl)-phenyl ] -2-net hyl - pi perazi n-1-yl }-acetic
aci d (+/ A)preferred embodiment of the invention is wherem AR is phenyl, r and are both 0
{4-[2-(4-1so0-Propyl - phenylsulfanyl} rreth¥ era2|n I-yI} acetic
30 aci d S bey 5539401241 fher hones 2A0@8)39, is N and X is
C(H-)-2- §4 [2-(4-tert-Butyl - phenylsulfanyl) phenyl ] - trans-2,5-

di met hyl pi perazin-1- yl}-propionic acid
{4-[B Chl oro- 2- (4 met hoxy- phenyl sul f anyl ) - phenyl ] - 2(R) - net hyl - pi perazin-1-y
| }- acetic acid
{4-]2- (4 ﬁ‘bﬂpr?) pEsfored embedimpntypforhpre io pitprein eachdR hvist ingenepdenthyazin- | - y1 }

-acetiC sehied from hal Cre- ¢
{4-[5-Chl oro- O(néll ?rg noxﬁ"’pa)t KoK or ?any}) phenyl ] -2, 2-di net hyl - pi perazi n-1-

yl}-
An even more preferred embodiment of the above is wherein R® is selected from the

15 group consisting of Cl, F, OCHj, t-butyl, 2-propyl or methyl;.

Particularly preferred embodiments of the invention are wherein the compound of the
invention is any of the following:
(+/-)-{4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl } -

20  acetic acid
(+/-)-{4-[2-(4-Chloro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl} -
acetic acid
(+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-y1} -
acetic acid _

| 25 (+/-)-{4-[2-(4-Fluoro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl }-

acetic acid
(+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid
(+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl }-acetic

30  acid




acetic acid

(+-) - {4h3: 0-2- (4-trifluoronethyl - phenyl sul f anyl ) - phéfye-208et hy| - pi
per azi nAWF’g”%gyﬁ -acetic acid BCTID 02/00859
{4-[5-Chl oro- 2- (3- met hoxy- phenyl sulf anyl ) - phenyl ] - 2( R) - net hyl - pi perazi n-1-y
|}- acetic acid _ _ .

(+ - ) - {2 A2 pderyBusrahondsilfanpbahonyl-rore Ay | - EmetipipHagioyr ) - aceti ¢

aci d N

(+-)- {yﬂl—f)??t%—lﬁ\/%ctl%yl - phenyl sul fanyl ) - phenyl ] -trans- 2, 5- di net hyl - pi per azi n-
| -yl }- {#55Cidbioc2-ebhmbthoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yl}- _
(+1-)-{4-[2- (4-iso-Propyl - phenyl sul f anyl’) - phenyl ] -t r ans- 2, 5- di met hyl - pi per a
zin-1- 23gelcagidtic acid

g |+/n §)1: {@T'[%2%4(}36@6%-@3%{}%%&%@}1}51{1&91]fﬁRXBQS)ﬁi&ﬁQﬂﬁH—pibéﬁﬂﬁp12y1§=déhi!i@9t hy! - pi per a

acet 1 c "acCl
(+-)- Ztc{d{l- [ 2-(4-tert- But yl - phenyl sul f anyl ) - phenyl ] - 3- et hyl pi per azi n-1-yl }

(471 27 s Pise etngy shemdny e BRERRY 23 e i PR Wat o aci d
(+/ -) - 2oéife dodd (4- Mot hoxy- phenyl sul fanyl ) - phenyl ] - 3- net hyl - pi perazin-1-yl}-
propionic acid 25 or a pharmaceutically acceptable acid addition salt

t her eof(+-)-féd 5-fihiareR-Grtrifluprometindphenylsn igay bpbemib e thylpiresazith| or o, br ono
or ,i,0dq. lé'fac%ﬁ'@ ;4006 WO 03/053942 PCT/ DKO2/ 00859 8 The expression
C1.'6- al TE¢ & yn)yl nmeans a Cl.6-al kyl, C2-6-al kenyl, or a C2.6-al kynyl

~group. {BHS-ChipreB¢3-atetioly Phenylbulbiid)-eheyy]]-2@)nmethylGip&aripdl-did kyl - or
cycl oal kenyl . group. The term Cl.6 al kyl refers to a branched or unbranched
al kyl ving fromone to 5 six carbon atons inclusive, including but

g
It SOAEE P o o gttt b 2
(+/-)- {4-[2-(4-Methyl-phenylsulfanyl)-phenyl}-trans-2,5-dimethyl-piperazin-1-y1}-

15  acetic acid
(#/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-
yl}-acetic acid
(+-)-{4-[2-(2,4-Dimethyl-phenylsulfanyl)-phenyl}-trans-2,5-dimethyl-piperazin-1-
yl}-acetic acid

20 {(+/-)-2-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-3-methylpiperazin-1-yl}-
propionic acid
{4-[2-(4-Isopropyl-phenylsulfanyl)-phenyl}-piperazin-1-yl} -acetic acid
(+/-)-2-{4-]2-(4-Methoxy-phenylsulfanyl)-phenyl]-3-methyl-piperazin-1-y1} -
propionic acid

25
or a pharmaceutically acceptable acid addition salt thereof.

Definition of substituents

30 Halogen means fluoro, chloro, bromo or iodo.




Simlarly, C2-6 alkenyl and C2.6 al kynyl, respectively, designate such
gr oups k@g)iﬂggssg omtwo to six carbon atoms, including onelddus1Z0ond and
~one trip A9t o respectively, including but not Ilim tEﬁTﬁD50%19%é%yl ,
propenyl, butenyl, ethynyl, propynyld and butynyl. The term C3-8 cycl oal kyl

C 2t o L5 (OPERALChEF BT e ¢ CreyinbrrapdRomiyer b semeayby e ohexy!
15 et C. grbip. (Biefexbrbodlof 5L APLIEMIAREARA €5, &RV 6} bfeidAliehi YL i ©

carbocycl e having” three'to"eig atons and 1'ncl udi ng one e bond. 20
In the g®bm C3-8-cycl oal k(en)yl-Cl-6-al k(en/yn)yl, C3-8-cycloal k(en)yl and

Cl-6- n/ re._as defined, aboye. The.terns Cl.6-al k(en/yn)yl oxy,
Q-6 al BESRPetaf ied fo &Riebhsy SR Gincked i griip Beving ot S8 67 Y1 Y
hal & Cl siﬁ-o@f%ﬁﬁﬁéﬁ@lﬁﬁlusi%@'hﬁbiﬁmg‘bﬁf kéemhited 6 Mehyl, ethyl, 1-propyl, 2-

Cl-6-al k(en/yn)yl sul fonyl etc. 5 designate such giroups I'n which the

Cl - 6- al Rl(oaw/,irbuysrl,%b@tyh@-meﬂwh%@r%bm reethybdcoreevlei n, the term

Cl - 6-al k(en/yn)yl oxycarbonyl refers to groups of the fornula
Cl-6-alk(en/yn)yl-O-CO, wherein Cl-6-al k(en/yn)yl are as defined above. 30

As :JsedSimﬁl]ﬁlyp Cols :ﬁcglﬁgmdf\f%(é a]lkgiﬁjﬁr lSespécgiﬁre]lygTﬂésiOglﬁte ﬁmlal gtl(a%(%/ bavi?d ca[) bonlyl :
. aryl carponyl, aryl-Cl-6-a en car bony] , s-cycl oa en) yl carbonyl or
a C3- 8- TRRAC B PR (385 pifbor) atems, Phe -‘@H{Plﬁol?ﬂﬂd @mf)ea? tvﬁeo%%%,sw 14

Jungy 2008necBediy KRG PRENG 1inlifd th B, éx‘oﬁﬁt@?ﬂlﬁ&l e,}ég%gﬂ?gi' pall v

contai ning one further heteroatom as usé el n I'ng systens
such asamdbpmympfol i nyl , 1-piperidinyl, 1-azepinyl, 1- piperazinyl,

1- honopi perazinyl, 1-imdazolyl, 1-pyrrolyl, or 1-pyrazolyl, all of which
may be further substituted with C _6-alkyl. 5 The term heteroaryl may

repr esethe RrRINAyERaMPI @ISt ahaiRySitdt Béychtivdddeoytle BAAIRED! €,
1, 3, 2-oxat hi azol e, 1, 3, 2- diy%{xazol_ez 3XI— 1, 2,%(-%(di t hi azoblgcé, 1, 3%12- di t hi azol e,
' to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl, '

15 efc.

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

20 In the term Csg-cycloalk(en)yl-Ci¢-alk(en/yn)yl, Csg-cycloalk(en)yl and Cie-
alk(en/yn)yl are as defined above.

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

- As used herein, the term C;.¢-alk(en/yn)yloxycarbonyl refers to groups of the formula
Ci-¢-alk(en/yn)yl-O-CO-, wherein C,.s-alk(en/yn)yl are as defined above.

30  As wused herefn, the term acyl refers to formyl, Ci.s-alk{en/ynjylcarbonyl,
arylcarbonyl, aryl-C,.¢-alk(en/yn)ylcarbonyl, C;s-cycloalk{en)ylcarbonyl or a Css-
- cycloalk(en)yl-C; ¢-alk(en/yn)yl-carbonyl group.




1, 2, 3-oxadi azole, 1,2,3-thiadiazole, 1H1,2,3-triazole, i soxazol e, oxazol e,
i sot hi azg) e | azole, 1Him dazole, 1H pyrazole, 1H PyLr dung n or

t hi ophen O(Ff‘(’?s%ﬂ#mnbered 10 nmonocyclic rings such as 1, 2, §T@,¥<§?’H‘?8§%l ne,

1, 2, 4-oxat hi azi ne, 1, 2, 5-oxathi azi ne, 1,4, 2-oxat hi azi ne,

1, 4, 3-oxat hi azi ne, 1,2, 3-di oxazine, 1, 2, 4 d| oxazi ne, 4H 1, 3, 2- di oxazi ne,
1, 4, 2- dihsxiamn fe7-nEratere] zmgmnqzallmeconnalmngme tfhtheri heteromom a5-wedhi azi ne,
4H
2H
2H

d d
) ik b o e b Sioh s S d ey yiPalib), 32880y, 1-
1,2 ﬁp@mlamaﬁmpﬁjdrakm}l A~ ipdashod ) npyrrallyﬂ Jdi: 11p}2az%-13ﬂbalhdf whiche,
2H 1, 2, 4-t hi adi azi ne 5-t hi adi azi ne, , 2, 6-thiadi azi ne,

2H 1, SMaXTPﬂ@Hihﬁrzﬁ‘Wéhm&ed?@Crﬁ'@Eﬂﬂe 1, 2, 4- tr| a2| ne, 2H 1, 2- oxazi ne,
2H 1, 3-oxazine, 2H-1,4-oxazine, 2H 1, 2-thiazine, 2H 1, 3-thiazine,
2H- 1, 4-t hi azi ne, pyrazine, pyridazine, pyrimdine, 4H 1, 3-oxathiin,
1, 4- ox aFttei ﬁerm hétdrda,rja ey xepreseft, Sl-mmmad mdmtbcy&,l;@ndgst imchms 3H-428-t hi i n,

B ot 1o R SrreRe iR b2, G2 B e AT el (s of e

| nvention 3%@&3&&& ef 2.8 11iaR36 18R, 3-8 4712 561408 loRazote) lidothidold, he
compounds” of the invention formed wth nonZtoxic acids. Exe Iary of 25

such ortyantle, Piimidazele, titoyemzoler Wipairelec furtm prthiephenanddtaemaeedr bi c,
bi s; net
ST bRyl dines TR 1A EBSAREGY. ) 0 HERRAREE N SO0 Gtiegine,

9' uconiig4,2loxathizineral uga-om@he c 1,2}3 divxazifie, 4,2 4@@0@2!&&, QH:DQ,B';Z—
stearic, palnitic, .itaconic

nobenzoi c ut am

benzeneSene; b”'@ﬂ@“m%lﬁ%owm D3 datngs Lk, g
8- hal I f )
al ot} P?}%s i'tﬁaziﬂ%efxﬁttz;ose JH‘31§2 ﬁ]ﬁ’:{z” 3 Heﬁ d)r/dé%alaﬁne% gary of suc

i norgan are hyd’r ocC rom ¢, sul furic,
sul f am gxadiabigsp mﬁrl;z,ﬂaﬁadmmd. c2Hdi st-oxmmd 05319142 4doxadiarine,? Q5

PCT/ DKCQ2/ 00859, 10 Further, .the. co ds _of .this vention..may exist in
unsil vared-hiadigaing, 2&-14. ¢§’&%@d%ﬁ%%@%%‘ﬁ%r%&&%&" thiadi f’%}x%rccept abl e
sol Vemz?ﬁ‘%%uﬁ-%ﬂﬁ%@ﬁ 2.8L5 B2Y-tribife, '21'#1 2- bfhz%n%ai 3-dxfing,0! vat ed
forms are €oéns eduival ent t'0 the unsol vated

2H-14-oxazine, 2H-1,2-thiazine, 2H-1,3-thiazine, 2H-1,4-thiazine, pyrazine,

pyridazine, pyrimidine, 4H-1,3-oxathiin, 1,4-oxathiin, 4f7-1,3-dioxin, 1,4-dioxin, 4H-

1,3-dithiin, 1,4-dithiin, pyridine, 2H-pyran or 2H-thiin.

20
The term aryl refers to carbocyclic, aromatic systems such as phenyl and naphtyl.

The acid addition salts of the iﬁvention are preferably pharmaceutically acceptable
salts of the compounds of the invention formed with non-toxic acids. Exemplary of .

25  such organic salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,
bis-methylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,
stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic and
theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-

30 bromotheophylline. Exemplary of such inorganic salts are those with hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoﬁc and nitric acids.




forns for the purposes of this invention. 5 Some of the co (}und O%f t he
pr esent %Vo%%giﬁ contain chiral centres and such corrpo% X in the
formof I'sorrers (i.e. enantionmers or diastereoners). The TINEHITE5h
i ncludes all such isonmers and any mdxtures thereof including racemc

m xtures. 10 Racem c for can be resolved into the optical antipodes by
known Fettheyedhe FWPO@@én‘&E s givention may; eHstoR H?ng‘faéerde 3% ® ts t her eof
Wi th aQ%l‘%gﬁeh(i‘QﬂﬁLsywﬁﬁ ﬁnhéiﬁlaﬁgﬂtﬁgﬂy MB?abE%roWehﬂ%uEﬁ'ﬁs Qiatedr Cathdriol gad | ve ami ne
conmpoun y treatment wth a base. Another nethod for resolving racenates
i nto t ke Biod.ilngdenaml, itho dalsated fixasedte woosidarad cﬁmimlaﬂofgrféphw@ﬁatafg optically
active matr] x, Racenc fLiﬁiérmounﬂs of the present invention can also be

r esol vEIMSHOR e REROSEAL RIS INERI® Y odes, e.g. by fractional crystallization
of d- or 1- (tartrates, nmandel ates or canphorsul phonate) salts. The
conpounds of the present invention may al so be resol ved by the formation of
di ast eiSeoreeof thedeminamily of the proserti invention ¢astavs ghirpbeenite e Pt i on of
optical isoners,. . t h I ked_ in.: . u . Such
met hod §°°RE eé"ﬂﬁiionlg‘\éﬂai@léﬁs‘?zﬁ"%g" SJé.l'g'J g%%gé,&%ﬁ Q{ngals%?%gﬁﬁ)'siﬁ_QWI en in

" Enant iiprepficn iRaa@nile SuclaisbnRes alndt angnsiixtucks hhetddf énychading Saresyic New  Yor k
(1981). 25 Optically active conpounds can al so be prepared fromoptically
acti ve ®EB¥¢S ng materials. Pharmaceutical conpositions 30 The
ph%rraceutical formul ati ons of the invention nay be prepared by
conventional nethods in the art. For exanple: Tablets may be prepared by
M xi ng Raeemircfdrme cai rigresoleat intd tthe optitiah antipalgp byaknosvramgtheds,dior uent s and

S ubsequ@e{g&l{) e, g}? g‘e)praﬁgt:lsc;nn% &IQS cr\e/\g)mggé ga?%%ﬁgreof with an optically active acid,

and liberating the optically active amine compound by treatment with a base. Another
method for resolving racemates into the optical antipodes is based upon
15  chromatography on an optically active matrix. Racemic compounds of the present
invention can also be resolved into their optical amtipodes, e.g. by fractional
crystallization of d- or I- (tarirates, mandelates or camphorsulphonate) salts. The
compounds of the present invention may also be resolved by the formation of

diastereomeric derivatives.

20
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
York (1981).

25
Optically active compounds can also be prepared from optically active starting
materials.
Pharmaceutical compositions

30

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. For example: Tablets may be prepared by mixing the active

ingredient with ordinary adjuvants and/o: diluents and subsequently compressing the




14 June 2006 PCT/DKO02/00859 11 mixture in a conventional tabletting

machi ne.‘,@xa | es of adjuvants or diluents conprise: cornlét]'éﬁecgrﬁ),oﬁpot ato
starch, 08@%?94?‘ragnesi um stearate, gelatine, |actose, §GRPKHAB?he |ike.
Any ot her adjuvants or additives ugually used for such purposes such as

colourings, flavourings, preservatives etc. may be used provi ded that they
are Smispatin @ eonvientioneh satdetting angohinee dixepiples alordinvasis of GilupMpect i ons may

be prepared hy dissolving,t cti [ ' | ditives in
" por ¢ Coppling ol SR PRt Mt Hickn, EBESET Lo, PRRR, aftoBE0 11 UPP
the solpuinsOind hediksi Ay ol adavaiis of hddifivexgusublily sedubr ewchaputpések| ing it in
10 suitable anpules or vials. Any suitable additjve poaven&%gpally used in
t he ar ugth§s GEOUEEHCRAVORHRSS, BESSEIYAES Cif- BHY s}{SGApP Seat ey are

ant [ oxi Yol : tical conpositions of this invention or
thogse ﬁg@@%@?g@ﬂ%@g@%@g’ﬁ% accordance wth this invention may be
adm ni stered by any suitable route, for 15 exanple orally in the form of

tabl ets,  capsul es,, ppwders, . syrups tc,. L. renteral ly..i e form of
ol ut | ShbRgs 1o ieRioon maobe el B g Mrodiveaneedisal e el
Known ?Bsm@ i vE8Yin DL piis &F thdNSIRAY BN HjE0HRUblcktbly Aa@Iepkabte carriers,
diluents, excipients OP ot her additives nor mal f‘/ﬁused in the art may be

used. 20juSimy dind evlutign te Idesitrdnpolumgs ststilising the selwtipn podr BIiRgE ARst ered in

uni.t dos for cont ai pi ng .sai d 0 ' t 0.01 to
1000 g Sihde o GEG R SuBple IR Rl uRTS Ble BnBYRY' 0 P50
My, anddams kudl £fteinichy ¥oedlPpresdvdtivied, anfioxidantsfetd. he active conpound of the
i nvention. 25 The conpounds of the invention are prepared by the foll ow ng

general nethods: Alkylation of anamne of fornula Il with an al kyl ating

agent lehefp%%éc%uﬁéil cXHpS’s}{i&éB%s]i%véﬂﬁ%}lcerhosjelwﬂich are manufactured

in accordance with this invention may be administered by any suitable route, for

15 -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.

20 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.

25 The compounds of the invention are prepared by the following general methods:
Alkylation of an amine of formula II with an alkylating agent of formula Il




\Y--4--A (R4)r (I1) (I'1'l) 14 June 2006 PCT/DK02/00859 L is sui t abl e

| eavi ng ‘q;ooup such as hal ogen or tosylate. The substituent d4 ‘Pi,‘ezﬁoﬁ R4, Y, Q
X, A mYeHYP4nd s are as defined above. The reacti onPCHDEPHSEL |y
performed 5 in a suitable solvent sgch as ethanol, NN dinethylforma ide or
acetonitrile containing an inorgani c base such as potassiumor cesium

car bonate or Rddgani c base such N-ethyl diisopropylam ne at an el evated
t enper 40- 1§?/ﬂR—Cor(B@g1ds of formula . wherein Qis carbon and A
is OR6 rei'n]R6 i grhydrogen may be prepared if om the correspondi ng
esters whrerei pLR6 is an insol ubl e 10ipol yer or Cy6-al kyl, aryl or
aryl -Cl . b- .1 ansformati on nmay be peyfornéd under basic
conditions, for edanpl € using aqueous sodi um hydroxide in an al coholic
solvent or acidic vopditions for R6 being a(@a)tiary-butyl group or an
i nsol ubl e polymer. 15 (Rﬂmounds of fornula 11 ‘fray be prepared by any of
the following reactions:. "a) Chemcal transformation of a conpound wth
formula IV (R‘Q H2ZNHN "\ r, "~ M(R2)q (ND 20 wherein R, R2, m p, q,
X, Yand Z are a$ ‘descri bed above, to the correspondi ng di azoni um conpound,
and subsequently react with a conpound HX-AR-(R3)S, wherein AR, X, R3 and

s are as_defined above. b) A chemcal synthesis as depicted in schene | WO
03/ 0539435 a suitable leaving group such as halogen or tosylate. The substifuents AR, R'-

R4,Y,Q, X, A, m, p,q, r and s are as defined above. The reaction is typically performed

‘5 in a suitable solvent such as ethanol, N,N- dimethylformamide or acetonitrile

containing an inorganic base such as potassium or cesium carbonate or an organic
base such N-ethyl diisopropylamine at an elevated temperature of 40-120 °C.
Compounds of formula I wherein Q is carbon and A is OR® wherein R°® is hydrogen
may be prepared from the corresponding esters COOR® wherein R°® is an insoluble
10 polymer or Cyg-alkyl, aryl or aryl-Cis-alkyl. The transformation may be performed
‘under basic conditions, for example, using agueous sodium hydroxide in an alcoholic

“solvent or acidic conditions for RS being a tertiary-butyl group or an insoluble
polymer.

15 Compounds of formula II may be prepared by any of the following reactions:.

a) Chemical transformation of a compound with formula IV

(R%), H,N

-
HN Y
M (R2),

v
20 wherein R, R%, m, p, q, X,Yand Z are as described above, to the corresponding
diazonium compound, and subsequently react with a compound HX-AR-(R’),
wherein AR, X, R® and s are as defined above.

b) A chernical synthesis as depicted in scheme I




14 June 2006 PCT/ DK02/00859 13 C1 (Rl)p FeCp* /71 (R2)g X I~ AR-%R3)$
Scheme | 5 gRl aRZa H\ tX\7 mX ' 'AR (R3)s wherein AR lRJuneg06R3, s,
m p, q ARPMSHHE as described above and the circled S PEPDEYHESY t he
solid support. c) A chemi cal synthegis as depicted in scheme U where X is 0O
and Yis N (Rl)r, N!HmPFs (Rl)p FeCp* /-r1 /=-c(R2q HX-AR-(R3), mCl
10 WD 03/053942 14
PFy
FeCp*

(R?)
Ci ! PFg
(RY), 0 (RY, FeCp*
(R®)y HX-AR—(R®),

0O
(S))L N@mH EI""—"' s N/_\_I__E}: ) i

0o (RY), FeCp* (R"),
O B
o (" o'
m N m o
“AR—(RY), “AR—(RS),
(B
Scheme 1

wherein AR, R}, R%, R3, s, m, p.qand X are as described above and the circled S

represents the solid support.

c) A chemical synthesis as depicted in scheme I where X is O and Y is N.

10




Br (R2)q OH (R3)s ARRB(OH)2 (R2)g GAR (R3)5 Schene Il d) A chem cal
transformati on of a compound of formula V 14 June 2006 PCHABDKEZ®9859 V
wherein W9 03@3394% s and q are as descri bed above and G PSTDKREMENe or

i odine atom wth a conpound of forgula VI (R1)P /-T-\' PGN NH ~ mV
wherein RI, mand p are as defined above. 10 WO 03/053942 14 June 2006
PCTI DKO2/ 00859 15 e) Dehydrating and optioggl!ly sinmultaneously
deprotecti ng B conpound of formula WVII VII| 5 wherein R, R2, its, X, m

p, q and s arp as SCF hoy d Ri t ~ashydrogen atomor a BOC
D SI§ S CIRYSARDALROM)S AR
_ﬁ.
(R%)
p (R, :
(R PG
| (RY),

fe

RY), R
H\N/vﬁ X/AR'—' (R?')S PG\N/><’( )p X/AR_ (R3)s
N
-~ N
N g8
(R3), (R2),
Scheme il
-d) A chemical transformation of a compound of formula V

(R®)s

(R?),
\%

5 wherein R%, R%, X, sand q are as described above and G is a bromine or iodine atom

with a compound of formula VI

(R),

PG—N NH

N

VI
wherein R', m and p are as defined above. |

10




f) Hydrogenation of the double bond in a conpound of fornula VIIl (R3)s 10
VIIl wherein R, R2, R3, X, m p, g and s are as descri bed 1486200
Deoxygend BH53¥4Y deprotection of a conpound of fornul a YEE/DES2AB5Yune 2006
WD 03/ 053942 PCT/ DK02/ 00859 16 wheein R, R2, R3, X in, p, q and s are
as described above and Ris either a hydrogen atomor a BOC group. The

di azot & ilehyfmtingged opjionabcsimylangouply deprigrding @ sEpeundref) formg@iaor di ng to

5 methagra) is perforned by addition of the diazoniumsalt of the
corresponding aniline to a solution of sodiumsalt of a thiophenol in water
containing a coppej uspension. The starting material of formula IV is
prepared as outligied ¥\n the follow ng. A fluoronitrobenzene derivative is
reacted with a piygerad 'B%derivative in a solvent such as DMF, NWP or

ot her di pol ar apr@titT s Vent cont ai ning an organi c base such as io
triethyl am'(Ré)pt oxaf ford the orthonitophenyl pi perazi ne derivative. The nitro
group is t endl_qeuced usi ng standard procedures known to those skilled in
the art tg di { starting material of forrmula IV. Tor

ffe—
2, 5- di ngiNhyl pij derivatives the
N-Benzyl - 2LH)/ 5( S\di/re fejl pi perazine was prepared according to known
literature p Hedur es ( i cher et al J. Med. Chem 15 2000, 43, 236- 249) .
N- Benzyl - 2(S), 58&}-& met hyl pi perazi ne was prepared according to patent
application WO 71535. The reaction sequence in nethod b) is prepared
accaqr dipgk-Liq fihg? Bt o ' [ i PR G@tthe 49681. The
di a%’i nevg&zgélgﬁe?tﬁﬁg?’ %6%@%?%%%%%§§ﬁcg%?%%§ve% synt hesi s%gd@r{)%’hnet hods
known tatomlvemB¥sgmiapl | ed in the art. Iron-conpl exes, like rl6-
1, 2-di chl orobenzene-ri 5-cycl opent adi enyliron(l1) hexafl uorophosphate and
substituted anal ogues are synthesised according to literature known
pr oceduy e5/dfdgemdtRAbf the dbubld bondInth coplidithd 4988muB VI 297- 1305) or

synt hesi séd by met hods known to chem sts

(R),
®), X
A
m (R2)q
10 via

wherein R!, R%, R} X, m, D, q and s are as described above.

g) Deoxygenation and deprotection of a compound of formula VII

(R3),

H

RN
| m (R2)q
15 o




skilled in the art. 25 The starting material in nmethod c) is prepared by
the coupl i ng of an ortho bronophenol with a suitable aryl iﬂé\mﬁéogéaci d or
bor onat eWOB®EENH a known literature procedure (Evans ePCHDKOFe48s9 [ett,
1998, 39, 2947-2940). The resultingbiarylether bromde is then coupled
using palladiumcatalysis to a protected pi perazine where the 30 protective
group mwhetsin R{RcRT, X, nut, qrest sewe hadssonitieyl shoveeand R is sithex y bgddogery|  ( BOO)
derivatiyve or | oxycar bonyl (CBZ) and the protecting group (PG is then
remvedatﬂglgcq]gﬁgz%?‘@’avage for exanpl e using hydrogen chloride in an

al coholic solvent for renoval of the BOC group or catalytic hydrogenol ysis
in the case of the a 14 June 2006 WO 03/053942 PCT/DK02/00859 17 CBZ

r enoved The digzptationtfelemserl By ateactionf withna gompoundeHE-Ac-(F)s0acspudling fas N. The

geney al kL | ' ro | I : .Jescribed in
t he 5rtex 8@%9%% ec.%y@gﬁ%gwhﬁeﬁéé’ﬁﬁg %;ﬁ‘%fr@g?%re%ﬂwdﬁééﬁgg%nd P.G M
Wits, W4 solutio 6f ssdivenesit of 4 WidphanGBM WaélEonddliing axcopper suepakioan of a
conmpound of forrmula V.with a diamne of fornula VI, in nethod d)  was

per f or mé8e istrng mafarigl ofdfamanla Y irepepamsed @siovisgeshing theetolowme. * fet r ahedr on
Lett. : oy k TR £k, . pr epar ed
in a si #Q%P%ﬁéga%%ggggﬁ%gg& M}tﬂ%clﬁ%p"fwélﬁ@g?rwﬁ ?9%?%2‘6%% rsﬁ%? 2001, 57,
3069- 30Z83DMB, NN orebihdr dipobm apssict sobvent nchtaipinigoasa brganiw base sachugs

deprotecti.on of C nd of .formula VIL in method e) was perforned in a
ot i ar EifieRing do GERY HeertiapipBidlupadng duivalige el wBe 1 40,

- 1982- 19§3n rddiRed bibf istfidaatbécdured knb@h T kifbsyskil@$n tHY 8P® Efefthom a
conpound of forrmula VIl1 wherein Ris a BOC group by deprotection 15 with

hydr oc hétaiting raggeripl phfopeubalVol . Conpounds of formula VII may be prepared as
describ j 24 et al o .J. . aCh 1997 1982-1989 _The reduction
of the 'g‘gru%{%é 8%13{91 Cordi rqémf%’[l%%’%lﬂheog@ﬁm?@a ég‘i’ggsgl’qg@eglgﬁ)? ¥ red by
was prepared according to known literature procedures (Aicher et al J. Med. Chem.
15 2000, 43, 236-249). N-Benzyl-2(S),5(R)-dimethylpiperazine was prepared according
to patent application WO 00/71535.

The reaction sequence in method b) is prepared according to the methods described in
patent application WO 01/49681. The diamines are either commercially available or
20  synthesised by methods known to chemists skilled in the art. Iron-complexes, like 1°-
1,2-dichlorobenzene-n°-cyclopentadienyliron(l) hexafluorophosphate and substituted
analogues are 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.
25
The starting material in method c¢) is prepared by the coupling of an ortho
bromophenol with a suitable aryl boronic acid or boronate ester in a known literature
procedure (Evans et al, Tet. Lerr, 1998, 39, 2947-2940). The resulting biarylether
bromide is then coupled using palladium catalysis to a protected piperazine where the
30 protective group may be typically but not exclusively a tert-butyloxycarbonyl (BOC)
“derivative or benzyloxycarbonyl (CBZ) and the protecting group (PG) is then
removed by acidic cleavage for example using hydrogen chloride in an alcoholic

solvent for removal of the BOC group or catalytic hydrogenolysis in the case of the a




catal ytic hydrogenation at |ow pressure (< 3 atm) in a Parr apparatus, or
by usi ngw20 reduci ng agents such as di borane or hydrobori c lddpesH0yves as
producedorPdr¥42f rom NaBH4 in trifluoroacetic acid in PREPKOYINts such
as tetrahydrofuran (THF), dioxane, 1or diethyl ether. The deoxygenation of

tertiar cohol internediates of formula VIl in_nethod 25 wherein Ris
a BOC g rerjoved o, 215¢ mtemsgliatesneigformale Bayhae % idOctad N isNaTbeni | ar

manner SET ' . [ 9 0.,.The
ot o rre g o RiclieRe, oF rERARATb huifble MOACHR' Sodpe e AXERDE 1Y i 10
pr oper | yextbnolss Pirdtettivd Aroppoiim-Grigemy| SakfaaizyT HEGreome sandr PICBI. rwaes, r espondi ng

et hers hy. - .hal o |l owed by addition of an appropriate
el ect rog%ikf%gelf ?W@eﬁgg%ﬁgﬁg@%%iﬁlg simlar nmanner as described in
Pal nrer et al. J. Med. Chem 1997, 40, 1982- 1989. The properly substituted

l-brorméghenyl,sul fanyl benzenes were prepared in a sinmlar manner as
descr i bd#e reactier of f cempeundefigronda ¥t with adfiampine p& farpuku¥bin methed d)

v 051 0335 RSNt S b5 sl B o chtteerdiedir on 2001,
57 30691998 BBA1FH20! Tht stariipImatediul of 28@8Rla 1 #88Gn angdnifiepng et al.
Org. Lett. 2002, 4 ﬁ&l,n press The correspondi ng substituted

. ) N
1- br ono3RBH SR sk BsSchapien &t 3l Tatrahedroal bsts POGH3YIB. Buck et al. Og.
Lettg 2002, 4, 1623-1626. Renoval of the BOC group was perfornmed by
standard nethods 5 known to those skilled in the art (Rl)p BOCNCMO M I X
- 10 ExanphedelGavatical rebéiidnoatrl optimhylt simaltadsCud/Beptateatione of a @oinpoasiio6n a PE

Sci ex A%m%fao% in thetho r’gi Q&as %gr'%cljr%?e%dm a similar manner as described in Palmer et
al J. Med. Chem. 1997, 40, 1982-1989, The starting material of formula VII was
prepared from a compound of formula VI wherein R is a BOC group by deprotection

15 with hydrochloric acid in methanol. Compounds of formula VII may be prepared as
described in Palmer et al. J. Med. Chem. 1997, 40, 1982-1989.

The reduction of the double bond according to method f) is generally performed by
catalytic bydrogenation at low pressure (< 3 aitm.) in a Parr apparatus, or by using

20  reducing agents such as diborane or hydroboric derivatives as produced in sifu from
NaBHy in trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF),
dioxane, or diethyl ether.

The deoxygenation of tertiary alcohol intermediates of formula VII in method g)

25 wherein R is a BOC group, was performed by a modified Barton reduction in a
similar manner as described in Hansen et al. Synthesis 1999, 1925-1930. The

- intermedijate tertiary alcohols were prepared from the corresponding properly
substituted 1-bromo-phenylsulfanylbenzenes or their corresponding ethers by metal-
halogen exchange followed by addition of an appropriate electrophile of the formula

30 IX in a similar manner as described in Palmer ot al. J. Med. Chem. 1997, 40, 1982-
1989. The properly substituted 1-bromo-phenylsulfanylbenzenes were prepared in a
similar manner as described in the literature by reaction of properly substituted
thiophenols with properly substituted aryliodides according to Schopfer and




15 with lonSpray source and Shi madzu LC-8A/ SLC- 10A LC system Columm: 30 X
4.6 mm Waters Symmmetry C18 colum with 3.5 mparticle sizé4J8s1208at system
A = wat WO/0B{0pIMUor oacetic acid (100:0.05) and B = PCT/DK02/00859

wat er/ acetonitrile/trifluoroaceti c}aci d (5:95:0.03); Method: Linear
gradient elution with 90% A to 100308 in4 mnand with aflowrate of 2
L/ m ngcifuptidell TeRanraRbeR0INSTY 306913078 Badd @raloOrghEenV208244, 2803nm) and ELSD
trace. The-retention tinmes (RT) are expressed in mnutes. Preparative

LC- V5- B806 andKwons chak erg:rL@T- RBOR.oh (iineresa)d be serpspeading sebstivied 5o X 2g
e e Ao . -0 i . : :
5056 A - o ey BolleRe S ribkfod P WBRHbed b IR OBt sy O !

col | ectoen) 4, W633-p62d. Refdalnf thpBOC floapwds pdeforadd pnstattlardlidetioBs spect r a
were recorded_at 500.13 MHz on a Bruker Avance DRX500 instrunment or at
2505 13kngyn fthgsekiiedmie 50 | nstrunent. Deuterated methyl enchl ori de
(99.8%), chloroform (99.8%) or dinethyl sulfoxide (99.8%) were used as
solvents. TMS was used as internal reference standard. Chem cal shift 30
val ues are e(q‘-p‘t)gssed in ppmvalues. The follow ng abbreviations are used
for multiplsggty of NVMR signals: s = singlet, d doublet, t =triplet, gq =
ne 2006 WD 03/053942 PCT/ DKO2/ 00859 19 quintet, h =
doubl et, dt = double triplet, dg = double quartet, tt =
triplet of t in =nultiplet and b = broad singlet. For ion-exchange
chromat ography, the following material was used: SCX-colums (1 5 g) from
Varian Megx Bond Elut(r), Chronpack cat. No. 220776. Prior to use, the

SCX- col utms were pre-conditioned with 10% sol ution of acetic acid in

met hanol (3 nlL). For de-conplexation by irradiation, a ultaviolet |ight
Soqﬁceﬁﬁg&&lé@ from Philipps was used. As starting pol yner supports for
sol'td pha synthesis, Wang-resin (1.03 mmol /g, Rapp-Pol ynere, Tuebi ngen,
Ger many) was used. 10

General Methods

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped
15 with TonSpray source and Shimadzn LC-8A/SLC-10A LC system. Column: 30 X 4.6
mm Waters Symmmetry C18 column with 3.5 pm particle size; Solvenisystem: 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
with a flow rate of 2 mU/min. Purity was determined by integration of the UV (254
20 nm) and ELSD trace. Theretention times (RT) are expressed in minues.
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 mi./min. Fraction collection
was performed by split-flow MS detection.
25
'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRXS500
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)
were used as solvents, TMS was used as internal reference standard. Chemical shift
30 values are expressed in ppm-values. The following abbreviations are used for

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




Preparation of internediates of fornula IV 2-(3 Methyl pi perazin-1

yl ) phenyl anmi ne 2- Fl uoroni trobenzene (7.1 g, 50 mml) was dil4dursaW6; n DVF
(100 nl)WOdR08#MEng 15 triethylamne (10 g, 100 mmol) aRETHKSZEWSUnder a
ni trogen atnosphere. To the .reactioe was added 2-nethyl pi perazine (5.0 g,
50 nmmol ). The reaction was heated to 80 C for 16 hours. The reaction was
al | oned duintetob = hepist.olhT derbledgublet dbefdonble ttiplet, slql donblewsartegdtced to hal f

o the Sapftifolei 7 oR R e bl bnllfb i 1 i et hyiether 20 (2 X 200

mL). The aqueous phase was saturated wi th sodium chloride and extracted
wth etgbyl .acet ﬁte (2 X 200 ni). The organi c phases were conbi ned, washed
with s&Pnienreghsgerbromatpyaphys dhe follgwing matedal wasused s SCXwobmgdd t he

filteat i o oguc , wa kssol ved in

et ha%ol Pge %nmj %ggéﬁaggﬂﬁrﬁﬂ gér@cﬁgrro{:%gﬁ( ggt g#ys? 6%%}%}# ?’gﬂlﬁ) was

added t Sbeolnming twedd pracbriditong® vt 10% esluias oh iettiRaRIBIreething (Far r

appar at us aﬁ:é):g_(far for 3 hours. The solution was filtered and evaporated
i

 to givelthe Eohidereompiesiontby vradigiopg aguligviotolisht revrcs| (30Ri WY fromer nedi at es
. 1 . . ) ) ' i} ' 1
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4- Met hoxi.02 agBelis RapbPohanere,Tutbitgkm eemybayyiwes ukdd.June 2006 WO 03/ 053942
PCT/15)K02/ 00859 20 2-(2(S), 5(R) -Di methyl pi perazin-1 yl)phenyl am ne
2(R),5(S)-Di net hyl -1-N-benzyl - pi perazine (6.0 g, 29 mvl) was dissolved in

di met hy ipreparatbs of iitSnsdihtes 88 forukilgTPY| ami ne (6.4 ni, 44 mmol) and the
m xture was placed under nitrogen. To the solution was added

2-fluoro-nitrobenzene ( 3.5 nL, 5 31 mml). The reaction was heated at 100
cthyl et el R SR B v on e then” vashed wi th saturated Sodi um
- bi car bona¥igomaiitsbbmiené 1001 5130 Mnsblpwhiidigicdebddini INOIF GO0 WAL Pébonkadsifigml) . The
separated organi c_phase was dried over magnesi um sul fate
15 triethylamme (10 g, 100 mmol) and placed under a nitrogen atmosphere. To the
reaction was added 2-methylpiperazine (5.0 g, 50 mmol). The reaction was heated to
‘80 °C for 16 hours. The reaction was allowed to cool to room temperature before the
Solvent was reduced to half volume in vacuo. Ethyl acetate (200 mL) and ice-water
(250 mL) were added fo the solution and the product was extracted with diethylether
20 (2 X 200 mL). The aqueous phase was saturated with sodium chloride and exfracted
with ethyl acetate (2 X 200 mL). The organic phases were combined, washed with
saturated brine, dried over magnesium sulfate, filtered and the filtrate was
concentrated in vacuo. The product (10.5 g) was dissolved in ethanol (250 mL).
Palladium on charcoal catalyst (10% w/w, 2.2 g) was added to the solution and the
25 - solution was hydrogenated in a Parr apparatus at 3 bar for 3 hours. The solution was

filtered and evaporated to give the aniline product. Yield (8.0 g, 83%)
The following intermediates were prepared in an analogous fashion:
30 2-(3,5-Dimethylpiperazin-1-yl)phenylamine

2-(3,3-Dimethylpiperazin-1-yl}phenylamine
4-Methoxy-2-(3-methylpiperzin-1-yl)phenylamine




filtered and the filtrate was evaporated in vacuo. The crude product was
then purified 10 by flash chronmatography, eluting with ethyfJune2006

acet at e/ W B48¥M2 t ri et hyl amine 85:10:5. The product (8. PCEHPEKANEISI? ssol ved
in ethanol (250 mi). Palladiumon chgycoal catalyst (10%ww, 2.2 g) was

added to tg(g, g&hgﬁl o&w?r}d the sol ution was hydrogenated in a Parr

appar at uS 4 ¥R Qimetlyipiparagnd -vimkenderinei on was filtered and evaporated to
[ t fdnl QUL el n 87%s15 The foll.ow i.nt di ate
were pr §<Fi| @%&iﬁ%‘ﬁ%‘gﬁ@ﬂ%&%ﬁ B0, R SPmiotE ik (PR,

| ) phenydimeihydfopgamider(l 6o 5 tBicthymatifey (6.9 16 Had zhi B )ihdhmean ne

g, )2le ne stl i ergzi n %9. %4 fnﬂlgl ) vvag ‘gimélgol ve.dopna‘ﬂdi)thrret hyl feormam' de
(140 m.‘%". Prlg"eﬁﬁ‘é' EINEPeh Tndle spletion Wasiadded 2-Alwprronitroberone( 3.584..6 rmol )
and tshe 3leaghdlNThya6adBbACRS: HBAE] A8 10Dt %OED 72%81&??%35%%9&7%&%: ;’”m""gs

heated to 80 C and 4 25 Chl oro-2-fluoro-nitrobenzene
added asevapersiedir vervorand dedissolvet fiv ethphdcetiate (150 mil)). THeeolueior tvia@thewas stirred

t 40C f ‘s, _The .sol yent ] dth id

o ooy oafsha® il ueaElCoodhRs Hpatts, LhToN (b dulf St SRaHEd 6. paveler

(17 9) waheioac(de(dmﬂjh%é@a;fdratg@gyg?ﬁic ﬁ%bé Qs AREE ovEChhiesin Slfte,f Or 1 hour
or

and thegiall wed t%'lstir at 4 C hours. 30 The Teaction wds then
£ It er edigHRe 3ddhe filirgte was evanseted dpaceo. hewsndemrodusiwad theapuriied  washed
wi t hget hyl aaGehahs I f arethanal - Yield: 16.04 g, 88%
The fol Imcs))lwi ng 1 nt e?tﬁ%g})fg?gé}&méi e pre arg‘%"&tf’ e&ﬁ“ﬁ&&f@@ﬂ%@m‘? §Sﬂloés§ WO
_ 03/C(h)|5392ﬂ§_he:pg;odu¢t(&:a Q}W?Qdi(sﬁlve(dlﬂ)leﬁmﬂﬂ@ﬁo Wﬁﬂaﬂi@%&:@ﬁ&gﬁmm nef
4- org:2-(3, - -petla pi perazi aa- 1 phenyl am ne Preparation o
“inter negi[é?’e"glwo&a 5?%‘3? ég‘%?dbt? tﬁ%ﬁ‘l’;ﬂﬁ"%ﬂ‘!’%@& sglyien yopdrydrgenated iy 80859
Parr apparatus at 3 bar for 3 hours. The solition was filtered and evaporated to give
the aniline product. Yield (5.2 g, 87%)

)

15

The following intermediate were prepared in an analogous fashion
2-(2(R),5(S))-Dimethylpiperazin-1-yl)phenylamine

20
4-Chloro-2-(3,3-dimethyl-piperazin-1-yl)-phenylamine
2,2-Dimethylpiperazine (9.55g, 84 mmol) was dissolved in dimethylformamide (140
mL). To the solution was added triethylamine (12.07 mL, 83.6 mmol) and the reaction
was placed under a nitrogen atrosphere, The solution was heated to 80 °C and 4-
25 Chloro-2-fluoro-nitrobenzene (13.5g, 76 mmol) was added as a solution in
dimethylformamide (35 mL). The reaction was stirred at 40°C for 16 hours. The
solvent was removed ir vacuo and the residue dissolved in ethanol (250 mL).
Ammonium chloride (28 g) and zinc powder (17 g) were added. The reaction was
boiled under reftux at 80 °C for 1 hour and then allowed to stir at 40 °C for 72 hours.
30 The reaction was then filtered and the filtrate evaporated iz vacuo. The solid was then

washed with ethyl acetate and then a small amount of methanol- Yield: 16.04 g , 88%

The following intermediates were prepared in an analogous fashion




1-[2- (4- Ch |orophenyl sul fanyl)phenyl]-3-nethyl pi perazi ne

2-(3- I\/etgy (Eﬂ_peram n-1-yl) phenyl anine (0.96 g, 5 mol) was ldi9addPed in
wat er (390 B{0P3%3dnt ai ni ng concentrated sul furic acid (0. PETMKO208852 ol ),
the solution was cooled to O C andysodiumnitrite (0.36 g, 5.2 mmol) was
added. The reaction was 10 stirred for 30 m nutes before the pH of the
react i @rCieso-34B U ankethyd-piperakimil Hif)-pleeylamineacet at e. The di azoni um sal t
solution_was then added_ dropws o a sol ytion of 4- chlorothiophenol in 2
M NaOH#¢@irr9-2d3 n@1’ﬂﬁt"ﬁ’é’P5’e€%’BbZW§lf§B}élH€“P@n (0.3 g, 5 mol). After
addition, the m xture was heated to 60 C for 30 m nutes before being
allowed to cool to roomtenperature and ethyl acetate (10 nL) was added.
The 15 Preparationwd snteitedinted ofifagniuia Ibby method ayer was separated. The
aqueous | ayer was extracted with ethyl acetate (2 X 10 nlL). The conbi ned
orgﬁnl c extracts were dried over magnesiumsulfate, filtered and

evapor gted 4-ahma&pﬁenym B W@ﬂi&@ﬁy@‘tp&azﬁwl f | ed by flash

chromat o y usl1 ng a Iy uting with et acetate

/ met ha /-Mzﬁwiﬁlnergfénﬂ%)l’-’hwigﬂpmed §6cH PRV $S§¥Vé§ 1’é§vaéerc(épour | ess

- oil. vYied 1 1 2.6-2.72
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over magnesium sulfate, filtered and 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

20 (0.18 g ,11%) "H 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 compounds were prepared in an analogous fashion:

25 I—[2~(4-Chloro?lzenlsubfanybpherzyy-3,5-dimeﬂzy{pz]pemzine
(+/-)-{4-[2-(4-Methoxy-phenylsulfunyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-{4-[2-(4-Chloro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-{4-[2-(4-Fluoro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine

30  (+1)-4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazine
(+/-)-4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazine
4-[5-Chloro-2-(4-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazine
4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-2(R),5(S) -dimethyl—pzperazine




PCT/ DKO2/ 00859 Preparation of internediates Il according tqQ nethod b where
A represents an _insoluble polymer 5 Preparation of iron c YR6,2006

i 6- 1, 2- VOIS 8enzene-ri s- cycl opent adi enyliron(l1) hexaPtTBK8HHEEbhat e
Ferrocene (167 g), anhydrous alum g umtrichloride (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 hwth intensive stirring. The

m xt ur ooI dtor ure 1000 s added

Car ef uPrPRREGTaf mtsEmeRBiRs TincE PRt PG pafbfiecA HPrestb ) o her
(500 nj,ﬂsomé_?%ﬁglﬂﬁﬁl and the m xture was stirred at room tenperature for
30 m nutes e mxture was extracted with diethylether (3 x 300 nL). The
aqueous phase was filtered, and aqueous ammoni um hexaf| uorophosphate (60 g
in ?0 ﬁ&%@ﬁf@ 31&(;‘&% ésn smal | portions under 15 stirring. The product

was” al recipi at roomtenperature. After 3 hours the

pr eci pipf-aiBDhforbbdrzeneer - @fcfapemaiaﬁﬂzmﬁaa thekafBloyophiokphatet er and dried in
vacuo (50 C) to give 81 21% of the t|tIe conpound as_ a .l jght yellow
sa

powder Ferregengd q7 upstrichliayide 238qz) @pg powdsred alugdniuly o) . 20

P (]
1y oar g 3’%562%‘%%%%%@‘3%?3%@?%@@ D8R (DEELPShAHeHLA to 90°C in 2
4- [(4 degemhmmhéredﬁlb@hywmmmwﬁlsm&hymmé wyas)lcyeie@/tcemnf( 267 g, 235

ded thyl f hnor phol i

(23 o%speié’@n%%%ef s WS ) Yot g b GR el poRiaek WP SSREG ad t ho
fil d

m Xt ur Wasl\ggga@ml, ttdﬁétﬁﬂ, ﬂ’f’ d{(%ﬁ%&%&%@ ahefthéﬁnﬁuueT s rsﬁﬁ'bdﬂ ayas filtere

of f an formam de , tetrahydrofuran (2 X
1 L), veonetenierufzOdr Bﬂ)minutaei Ranoiixt@e xxasiemacted ki;ezﬂmﬁthnra(ﬂ X2 X 11L)

d l_(1 1L F , th h th I th
(53X 2808 eyl ndths et v ooty (8 AR BT, PRERG ihoflBL, o o "o
col our h8&Hub th;ﬁth‘éO(dé g)m 8@ nfih vt | o ﬂzﬂieHOilny&hmu @mmdmumﬂeﬁl ani nes
wer e preparedanal ogous (2,5 Dinethyl piperazin-
yl J&ar mmn;agoﬁwmawmﬁ@ﬁ@w%mwlpw %P?M%Pm'fmﬁ mﬁﬁlwsahﬁer azin-1
yl') car 8%@}919 OWER ﬁ)(ergcf) hﬁ’n&xéﬁgﬁﬁﬁgﬂsu%%; Yith W 8 %nd 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, 5H); 6.48 (m, 2H); 7.07 (m, 2H).

20  Preparation of polystyrene-bound amines
4-[(Piperazin-1-yl)carbonyloxymethyl]phenoxymethyl polystyrene
4-[(A-Nitrophenoxy)carbonyloxymethylJphenoxymethyl 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

25  was stitred at room temperature for 16 h. The resin was filtered off and washed with

" 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).

30  The following polystyrene bound diamines were prepared analogously:
4-[(2,5-Dimethyl-piperazin-1-yl)carbonyloxymethyl|phenoxymethyl polystyrene
4-[(3-Methyl-piperazin-1-yl)carbonyloxymethyl]phenoxymethyl polystyrene
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x16 1 2- chlorobenzene rl's- cyclopentadienyliron(ll) hexafluorophosphate
(76.0 gexqrawrmfwgkm added followed by potassium carbonate (50.9.g, 368
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tetrah ?g@g,e,,?ezﬁ Rentlxym & heRQTwbedphdsphdtahydr of uran (2 X 500
?g‘?ib(gﬁ ﬂr@ X met ﬁ%l (.91232%( 250&ﬂn1_) pdl€h| oa\ggﬁt ha\/\ﬁ%(z X 250

)5 and- [ﬂapcramﬂ—xlicarbozw@wthyﬁph@mweﬂlub P%‘é’?tbf“iﬂﬁs e&
di chl h o | d
dark ofh a”%gsﬁoﬁn 33 U] el BRI, & 0, ¥B6 102 tckdorcepner - V1 €1 €

i T on- cepRbsenes nl@uyp]@éxaﬂu@apih@gwsl §76.04-,{ 484 2 Bfmd1p- ®hs caddpdenyl ) - r f
- cycl opentadi eny iron(l11)J - di net hyl pi pera2| n- |

;:ar bonyolipwade mp;qgﬁ@msz@rh@nm| S5h31g lr’@ﬁ@he’ﬂ?’&fﬁ?ﬁ%@{;ﬁf%%fvés4 (|{4 [i
fo(2- 20
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Prapar ahd mﬂm‘d voict twahﬁh'yﬁmﬂ €% 0P pienwhtep (HXr 266 mbi; tetrahydrofuran

oL s & st “%'at%x@‘f%%d 4 mhhorbhie] (X S5GRT)aghibrolReneRg e 27 e 20
te”ah&%O{r&iﬁ%}(dd&ﬁ%#mr @r SEisHen{S. Piallys Qb Wiy Hab ORadiéd dwhiinol , 60% i n

m ner al was care added at room e erature_(Caution: Generat i on
of  hydidhironethie(3nX 600 mel)ead dsieil in edué (25 4h 34dyite adglomngeafter the
generatlon ](%% hydr ogen had ceased. Subsequently,

({ 4- [rsEP( £hi oro- phenyl)-, 05 _

15  The following polystyrene bound iron-complexes were prepared analogously:

4-({4-[ 1°-(2-Chlorophenyl)-n’-cyclopentadienyliron(I) |-2, 5-dimethylpiperazin-1-
 yljcarbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate
© 4-({4-[1’-(2-Chlorophenyl)- 17 -cyclopentadienyliron(Il) ]-3-methylpiperazin-I-
20 yl}carbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate

Preparation of ortho-(arylsulfanyl)phenyl piperazines
(+7-)-1-[2-(4-Methylphenylsulfanyl)phenyl]-trans-2, 5-dimethylpiperazine:

25 | To a solution of 4-methylthiophenol (1.4 g, 9.8 mmol) in a 1:1 mixiure of
tetrahydrofuran/dimethylformamide (5 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—[116—(2-ch10ro-pheny1)-n5-

30  cyclopentadienyliron({lX)}-trans-2,5-dimethyl-piperazin-1i-
yl}carbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate (3.5 g, 245
mmol) was added and the mixture was stirred at 55 °C for 6 h. Afier cooling to room
temperature, the resin was filtered off and washed with tetrahydrofuran (2 X 50 mL),




30 cycl opentadienyliron(ll)]-trans-2,5-di nethyl-piperazin-1

car bonyl oxynet hyl ) phenoxynet hyl pol ystyrene hexaf | uorophosﬂﬁdt“ée%@% g,
2.45 mMmBO3REY4added and the mixture was stirred at 55 BCT@KOB08859 Af t er
cooling to room tenperature, the rgsin was filtered off and washed with
tetrahydrofuran (2 X 50 nmL), WD 03/053942 14 June 2006 PCT/ DK0O2/ 00859 24
t et r ahywtroliydrafutamater (1111)(2(52 58 fll,) NN diiive iy Msdaydife (2R e g, X 50 M),

1 s 5 e S S, SRR A BT

Fi nal | ygubk enﬂ?%hﬂl M&ﬁm%%ﬁ@%ﬁ%&&o%&?&&&ﬂ%%@c}(&e ?f ﬁﬁal{?s-)th@nd dri ed

in vacuo (2 h) yield a dark orange resin e th obt ai ned
resin ammam wasw@mthtdx@ﬂpromemame ﬁrﬁ@nah) mdodrieden veci®. (25 RCx12he of

pyridi e tran Eeac r tube. The
suspsceinm d%%‘l ?rg? edref)&l} &h?;l} 8 cﬂ’t Fesnr‘?'“éid? nga]glﬁ solgqn,0 ’%Pbl e |ight
for 12 phendiMrolaei th BAS nlikhie r&d?ﬁiﬂhéﬁﬁéﬂé?qzw fnilg Rdshplaged (2 Bgts ),
water (2 X 25 nL) and tetrahydrofuran (3 X 25 nlL) until_ the washing

sol ut i of¥spareplereacios ¥t (Lhs Susneppipn wassagilptadchy) rofgitpry vrder ﬁr@samm 0 n

pr OCed%ﬁg‘é}?ﬁm%?%ﬁﬂ’ 9240 trns r &?%%%ﬁt@f%ﬁténﬁ%ﬁﬁ%i &ﬁﬁ‘gﬁe‘?ﬁﬁ PR 5%

cycl es) econplexat on was rest n was vvashed wth
di chl orm&d,hester (ZSJ{XSZEL)ﬁn)d tetpshydrafaeini(B X/B.i:nﬂ,) upbth€wailinl solutionbt ai n a
i ght brown resm of . the thus oatalned resip

24 I
susHendwere plgpriesd GRS P |th?om&@émd’r% e EPEHFOU hane (2
m) 15 &é&gn%‘iéﬂaﬁ&? vl édhﬁﬁlk i%t 'Srf’%élééﬁ 'ﬁam HB& é;taﬁowa@aél Itered
chioro : Aft

~off and washed wth di hane evaporation of the
fi |t r at eonipleted,\ibe sasitl waswhshed tith dmhlmamﬂmpeﬁXc%anbbanﬁ cﬂneﬂeis vettai ned. The

T on excranbe 1247 Bttty Bty R T8 By pamalfSr BRSNS Y,
(W,  ELpbde sulfenti¥d i98. 1¢ Vomixtued of mﬁi&r&&eﬁc BEd (8¥0dichlbrenctifink Qi i)

aryl pi perazi nes were prepared anal ogou
(+/ 15) - 1andxstirved b so@p jerppesaytesior 2‘5@9[)11;@&1'@-?19“@5@"&@ -off argl wpshed iWithhi per azi ne
' - dichloromethane (5 X 0.5 mL). After evaporation of the filtrate from volatile solvents

in vacuo, an orange oil was obtained. The crude product was purified by preparative

LC-MS and subsequently by ion-exchange chromatography.

LC/MS (m/z) 313.2 MH"); RT = 2.17; purity (UV, ELSD): 87.1%, 98.7%; yield:
20 47.83 mg (6%).

The following arylpiperazines were prepared analogously:
(*+7-)-1-[2-(4-Isopropylphenylsulfanylphenyl]-trans-2,5-dimethylpiperazine
25 (+/)-1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]-trans-2,5-dimethylpiperazine
(¥/=}-1-{2-(4-Tertbuytylphenylsulfanyl)phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-1-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-2-methyl-piperazine
(¥/-)-1-[2-(4-Isopropyl-phenylsulfanyl)-phenyl]-piperazine

30 Preparation of intermediates of formmula ITI where A is an insoluble polymer

4-[Chloroacetoxymethyl[phenoxymethyl polystyrene




25

(+-)-1- ‘& g - Di met hyl phenyl sul f anyl ) phenyl J-trans- 2, 5- dilfidend08bper azi ne
(+/) 1- [YOQ 1033943 buyt yl phenyl sul f anyl ) phenyl J-trans- 2, 5- BCHPEAY/D8H per azi ne
(+/)-1-[2-(4 Methoxy phenyl sul f anyl)sphenyl J- 2- et hyl pi per azi ne
(+/)-1-[2-(4-1sopropyl phenyl sul fanyl ) phenyl) piperazine 30 Preparation of
I nt er meWhaag essinf(10 g, M0[3aminid]) whaershspentisd am dichtbmbihendg ¢100m8il) and

4-[ d zl or pacet ox t hy|,Jphezzoxynmet hyl pol ystyrene 03/ 053942 14 June
2006 MePldKo® 0BG égsopm Bélémﬁpe(lﬁ’o n%/blo%nwm wiess 249ethded in

di chl or Clag&g Pn?o,p t ' (9 nm, 52
nmol ) V\%gsgdde 10%%3160r oacet yﬁl&ﬁﬁ)o??&gg&\f\g%g% sésg%a ﬁl’?e@‘ggﬁt I on
m xt ur e30wersn sinilrthed aBowdl @ hoat to3®om tenzpredhtonee The lrkaptiod mixtbreatvast o r oom

te era ur The reacti was. 5 stirred at yoo eny ure for 16
| 2t o bR 5t 0 Hrfisiin Sl lerlo Rind PR STRENR N Ge (5 X
100 rfL)dmﬁt ﬁﬁﬂﬂﬂehacge X2 i@olo%mjl-) dlcmbraﬁbﬂhxﬁefo ﬂarxdelo(ﬁ w300 ni) and
di chl or onet hane 0 nL) and dried vacuo (l 16 h). 10 The

fol | owi @@etlé'éﬁomamsledﬁébé%mh)nar@nd@hiam@h@eﬂ&% Bhart) and diked

4-1 2- ChI orogésoﬁg oxynet hyl Jphenoxynet hyl pol ystyrene Preparatlon of

I nt er med 4y thod ¢ 15 4-(2- Bronb phenoxy) - bi phenyl A m xture of

2- br onophenol (2. 08 g, 12 mmol), 4-biphenyl boronic acid (4.75 g, 24 nmol),
Cu(OAc)Z (2.20.g, 12 mml) and tri et hyl am ne (6.1 g, 60 mml) in dioxane 20
(106 m_'§ wfaﬂomgrrpﬁa%pr%reﬁm%én%?m fashieniir e was evaporated onto silica

Seetaterh %E%%ﬁ%?%*v%%%ﬁ%%ﬂ%*’%%ﬁ%ﬁ fiR (coc1s, 500 ) 7.65 (m

111) 7.55 (m 4H), 7.43 (m 2H), 7.25- 7.38 (m 2H), 7.00-7.08 (m 411);
M5(mz): 325.1. 25 (+/:)-1-[2-(Bi phenyl -4 yl oxy) phenyl J- 3- net hyl
pi per azi ne :

Preparation of Intermediates II by method ¢

15
4-(2-Bromo-phenoxy)-biphenyl

A mixture of 2-bromophenol (2.08 g, 12 mmol), 4-biphenylboronic acid (4.75 g, 24
mmol), Cu{OAc); (2.20 g, 12 mmol) and triethylamine (6.1 g, 60 mmol) in dioxane
20 (100 mL) was stirred for 48 h. Thé’ crude mixture was evaporated onto silica gel and
purified by column chromatography eluting with ethyl acetate/heptane 1:9.Yield: 0.73
. 2(19%). '"H NMR (CDCls, 500 MHz) 7.65 (m, 1H) 7.55 (m, 4H), 7.43 (m, 2H), 7.25-
7.38 (m, 2H), 7.00-7.08 (m, 4H); MS(m/z): 325.1.

25  (/-)-1-[2-(Biphenyl-4-yloxy)-phenyl]-3-methyl-piperazine

A mixture of 4-(2-bromo-phenoxy)-biphenyl -(0.73 g, 225 mmol), rac-2-
methylpiperazine (0.285 g, 0.285 mmol), Pdydba; (0.022 g, 1 mol%), rac-binap (0.043

g, 3 mol%) and NaOBu' (0.300 g, 3.12 mmol) in dry toluene (15 mL) under argon and

- 30 stirred at 90 °C overnight. After cooling to room temperature the mixture is filtered
and evaporated onto silica gel and and purified by column chromatography eluting

- with ethyl acetate/heptane 1:2. Yield: 0.264 g (34%). i1 NMR (CDCls, 500 MHz)

7.55 (m, 2H), 7.49 (m, 2H), 7.38 (m, 2H), 7.27 (m, 1H), 7.10 (m, 1H), 6.90-7.00 (m,

5H), 3.30-3.35 (m, 2H), 2.88 (m, 1H), 2.62-2.80 (m, 3H), 2.30-2.40 (m, 1H) 1.60-2.00

35 (br, 1H), 0.99 (d, 3H); MS(m/z): 345.1.




A m xture of 4-(2-bronp-phenoxy)-biphenyl (0.73 g, 2.25 mml), rac-2-
met hyl pi perazi ne (0.285 g, 0.285 mmol), Pd2dba3 (0.022 g, 14den®3006
rac- bi nayQ®/05%¥32 g, 3 nol % and NaOBut (0.300 g, 3.12 nmiR6MPKORESY tol uene
(15 nL) under argon and 30 stirred,at 90 C overnight. After cooling to room
tenperature the mxture is filtere& and evaporated onto silica gel and and
puri fi pgepiratiohwfompomiady sighapiwentibwting with ethyl acetate/ heptane 1:2.
Yield: 0.264 g (34%. 1H NWR (CDC13, 500 MHz) 7.55 (m 2H), 7.49 (m 2H),
7 38 (rklgg 7 27 (m 1H), 7.10 (m 1H), 6.90-7.00 (m b5H), 3.30-3.35 (m
m_p 2.62-2.80 (m 311),2.30-2.40 (m 1H) 1.60-2.00 35 (hr,
1H) 0.99 (d, 3H) M5(mfz): 345.1. WO 03/053942 26 Preparation of conpounds
of the invention Exanple 1 14 June 2006 PCT/DK02/00859 5 la

(+/ - {4l %/£44%{M@tkaMﬂmﬁmwﬁerm%mm2 Srdimerhl-mperagthy |

| pera | - hydr ochl ori de
Ell I[02 (i’l-f{g@‘feﬁfi%%lh% é}ﬁ?’?‘z%yl) %henyl] tlrans 2, 5-di met hyl - pi perazine (0.5

g, 1.5 nmmol) and N-et hyI d| sopropyl am ne (0.315nm, 1.8mmol) was dissol ved

in 10 acetonitrile (10 nL) and placed under a nifro en S Et hyl
br ormad%i?a@eﬁﬁe@mxiﬁleﬁﬁlsulfwl)mhﬁpﬂ]Ms“gécfgﬁl"f%&l”cpﬁ ?@go %aﬁ stirred at

2l enty LEAPSRA! W anyiiRho b HAMS (oBosERe s Wi  HBfbiadsleg 2 sl

anount vent was evaporated in vacuo. The product,
~ absior bedetonittile @0 it agé|placed amdena adirogen. atmosplerd. | Ethylk bromdagefateand el ut ed

th dichl th hept tate 1 0: 35:.5 Th t
Tsol'at b e?é%”falﬁ&s (it aded aped toeg BT e SBed P AROIY: oA T o "o e
vas theg: 455ete 98 4B AR das théh H&aedai‘MNaﬁi%ﬁ]ﬁ maﬁhaa edar(btiel) . The

reacti on was stirre ours at room tenperature. The reaction was
evapor aobant wawampormdjmtmw Hiechreduchebeorbed bu del silisa @eh Jras poatedt e (50 i) .

2N HO (15 nL ded nd t wer e eous phase
was 20 PedXtd § ‘l"%oc f° eﬂnﬁy Eﬁ tg{‘;ﬁ %ﬁm ?@?ﬂ%?n‘?ﬁ{aﬁ t%-gl ne organi c
fragti qBs:39e) Tl dsbf was isolated from relevant fractions as a light oil (300 mg, 48%).

The ester was then dissolved in ethanol (10 mL) and 2N NaOH was added (5 mL).

The reaction was stitred for 16 hours at room temperature. The reaction was

evaporated in vacuo and the residue was dissolved in ethyl acetate (50 mL). 2N HCl

(15 mL) was added and the phases were separated. The agneous phase was

20  reextracted with ethyl acetate (2 X 50mL). The combined organic fractions were dried
(MgS0,), filtered and evaporated. The residue was dissolved in a small amount of

- dichloromethane, precipitated by the addition of heptane and the solvent was removed

in vacuo. Yield (280 mg, 100%). "H NMR (CDCls, 500 MHz) 0.87 (d, 3H), 1.35 (d,

3H), 3.04 (m,1H), 3.12 (m, 2H), 3.6 (m, 3H), 4.11 (d,1H), 4.31(d, 1H), 3.81 (s, 3H),

25 6.55 (d, 1H), 7.02 (d, 2H), 7.13 (dd, 1H), 7.2 (m, 1H), 7.42 (4, 2H) , LC-MS (m/z)

+ - (MH)"387.4 RT=2.22 (UV, ELSD) 98%, 97%

and the following compounds were prepared in an analogous fashion:

1b '(+/-)-{4—[2-(4—Chloro—pkenylsulﬁmyl)-phenyl]—tmns—Z,5-dimez‘hyl—pipemzin-1-yl}-
30 acetic acid, hydrochloride

'H NMR (CDCls, 500MHz) 0.80 (d, 3H), 1.28 (d, 3H), 2.92-3.18 (m, 3H), 3.64 (m,

3H), 4.06 (d, 1H), 4.29 (d, 1H), 6.78 (d, 1), 7.12 (t, 1H), 7.26 (m, 2H), 7.50 (m, 4H),

LC-MS (m/z) (MH) 391.2 RT=2.43 (UV, ELSD) 9%, 99%. Yield 420 mg.




(MS), filtered and evaporated. The residue was dissolved in a snal

amount of  di chl ororret hane, precipitated by the addition ofl4demt96é and t he
sol vent WRL&HEYed in vacuo. Yield (280 ngy, 100% . 1H RERDECHEBI® 500
Miz) 0.87 (d, 3H), O 5 (d 3, 304 (M1, 3.12 (m 24, 3.6 (m 3,
4.11 (d, 111), 4.31(d, 1H), 3.81 (s, 3H), 25 6.55 (d, 111), 7.02 (d, 2H),
7.13 (dd, 1H), 7.2 (m 1H), 7.42 (d, 2H) , LC-NS (mz) (MH) +387.4 RT=2.22

(ot o) (o rL A ity gy o2 Kbl ERperaan - "
phe”y|%M}E&R%h%ﬁﬁﬁﬁmﬁkhkhaﬁs 2,5-di nethyl piperazin-1 yl}- 30 acetic acid,

hydrochl ori de 500|\/Hz) 0.80 (d, 3H, 1.28 (d, 3H), 2.92-3.18
(m 3H) HM(@BChJQQMIZﬂOOE(@ﬁHM)QI @, 28),(130 (519H), 26+-76 (o 2M),11), 7. 12

11 0 4 C 2.43 (WV,
ELS ?99/ Qaé%élﬁ % gﬂg@o@; 3(%‘10@11333@@%’Eé%(é%dg@%@@moz/ 0(()859
lc (+/ 7)13[&[1&) 4 pe1d, BOl Y vﬂ39 eaﬂbswhﬁwym) m@m mlqu 4320 et hyl
pi pera2| n-| - -acetic acid drochl ori de CDC13, 500M&) 0.76 (d,
3H), 1. TL-%&O EL5D$85%599%H¥131@55411286 (m 211) 52.9-3.0 (m 311),
3.28 (m 1H), 3.32 (d, 111), 3.48 (d, 1H), 6.65 (d, 1H), 7.01 (t, 1H),
7.13 (t, 1H), 7.24 (d, 1H), 7.39 (d, 2H), 7.47 (d, 213), LG M (mz) (M)
412.9 HT¥RL ]-@44[2»(4—ﬁﬁﬁaph&5ﬂfqulj%y@-p%@ydrﬁﬁgz,Wimétﬂyzwaazziw-m-— (4 Fluoro
phenyl sul fanyl -trans-2, 5-di net hyl piperazin-1 yl}- 10 acetic acid,
hydWocrﬂcé??ﬂ@”E}’M? 13, 500MHz) 0.80 (d, 3H), 1.25 (d, 3H), 2.8-3.0
m. 2H)1 . m?3 111)
gs 64 (F?jmlnl'ﬁ)gl Fél;pé%?éﬁr{m%ﬁ?.,éo?,%f){ﬁmz§ﬁ)l3)}p,zgkz%én zwiﬁ)é (ﬁp ﬁg (dd, 211),
7. 54 ( dd4-33100n, SHC3NG (An1H), 406HY, H); B.684(d( UN), 7&@@)1}95?/920993/&11% eI d 180

o berazﬁﬁ o, rEDe 70 0 DED 754" o, ASYEMS' @DY @RS Kk 2a B!

ELSD) 95%, 99%. Yield 180 mg.

5
le (V/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid, hydrochloride
LC/MS (m/z) 399.2 (MH'); RT = 2.54; purity (UV, ELSD): 100%, 100%; yield:
10.4 mg.

20
If (+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid, hydrochloride
LC/MS (m/z) 385.1 (MH"); RT = 2.45; purity (UV, ELSD): 88%, 100%; yield:
11 mg.

25
1g (+/-)- 2-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans 2,5 dimethylpiperazin-I-
yl}-propionic acid, hydrochloride
LC/MS (m/z) 427.0 (MH"); RT = 2.76; purity (UV, ELSD): 86%, 98%; yield: 27 mg.

30 Ih {4—[5—Chloro-2—(4—methoxjf-phenylsulfanyl)—pkenyl]-z(R)—methyl—pz]verazin-] yl}-

acetic acid, hydrochloride




acid, hydrochloride LG MS (mlz) 399.2 (M15; RT = 2.54; purlty (UV, ELSD):
100% 100% vyield: 10.4 my. 20 If (+/)-{4-[2-(4-iso- Pr opy 14 g#eaR008ul f anyl )
pheny! | -WORBORIH2 pi perazin-1 yl}-acetic acid, hydrochl oPEHBKOZNMEE (T 2)
385.1 (MEl ); RT = 2.45; purity (Ukg ELSD): 88% 100% vyield: 11 ng. 25 Ig
(+/-)- 2-{4-[2-(4-tert-Butyl phenylsulfanyl) phenyl]-trans 2,5 '
di met hJ[Ewa@MSQ-SOQIMHp} bl ¢dyi B dild, (nhiid), SAN-D48 G, 4¥), 5 (hz) 427.0

{a- 1 5 P07 7545 160kt sl S P Ebhn 40 B 43S Lk 0Bt Fhner azi n. 1

yl }- aceii (dda@H%']ilgﬂ HN‘{_EI]QQI(&IQH)D 03/ 053942 14 June 2006 PCT/ DKO2/ 00859
28 1H NWR £0 (d, 3H), 3.16 (m1H), 3.25-3.48 (m 41-1),
3. 63 (KC/M éﬂ(m/@) W%rﬂ\ﬂﬁz , =32.89% puity3@@V, ELSD):( 8% MP0%s4 y3dd(d, 1H)

: S%B(dz 7.02 (d, 2H), 7 13 (dd, 111), 7.2 (m 1H), 7.42 (d, 2H
nf%;%nma (M): RT = 2.79: purity (U, ELSD): 95% 100% yield: 5
225 mg. i (4-[2-(4-Methoxy phenyl sul fanyl) phenyl) 2(R), 5(S)-dinethyl
pi per azi n- 1;14&7 - acetic_acid, hydrochloride 1H N DMBO- d6, 500 MHz) O0.85
(d, 31%, (4-Methpry-phenyisulfaryli-phanpl]-2Ros dew-dopgthylvivesasn-Ieel}- 1H) |
3603 2 m 311), 3.92 (d, 1 10d111 6.55 (d,
“%gt’% d@d”o‘%’l‘%@(dd 11)1) 7.2 Em 1?1) 7. 42((d 2H§ LC/ VB gmz)
- 387 3 (H—NMREFMSCB—dBﬁOOMiz}QS@W%BﬁB})(dM 296.(§VE),\5.68 @n, 207 nyg.
10 3.53 (d, 1H), 3.60-3.65 (m, 2H), 3.80 (m, 3H), 3.92 (4, 1H), 4.10 (d, 1H), 6.55 (d,
1H), 7.02 (d, 2H), 7.13 (dd, 1H), 7.2 (m, 1H), 7.42 (d, 2H)
LC/MS (m/z) 387.3 MH"); RT = 2.22; purity (UV, ELSD): 97%, 96.9%; vield:

607 mg.

15 Ij {4—[5—Chloro~2-(4—metkoxy—phenylsulfanyl)-phenyl]—2,2-dimethyl1njperazin—]-yl}-
acetic acid, hydrochloride .
"H NMR (DMS0-d6, 500 MHz) 1.58 (s, 6H), 3.20 (5,2H), 3.20-3.60 (br m, 4H), 3.80
(s, 3H), 3.92 (d, 1H), 4.10 (d, 1H), 6.55 (d, 1H), 6.90 (dd, 1H), 6.96 (d, 2H), 7.13 (s,
20 1H), 7.40 (d, 2H)
LC/MS (m/z) 421.1 (MH); RT =2.41; purity (UV, ELSD): 96%, 98%; yield: 1.18 g.

1k  {4-[5-Chloro-2-(4-trifluoromethyl-phenylsulfanyl)-phenyl, ]—é—methyl-pzpemzin-l -
yi}-acetic acid, hydrochloride
25 :
LC/MS (m/z) 445.1 (MH"); RT = 2.50; purity (UV, ELSD): 88%, 72%; yield: 20 mg.

1l {4-[5-Chloro-2-(3-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yl}-
acetic acid, hydrochloride
30

'H NMR (DMSO-ds, 500 MHz) 1.32 (d, 3H), 3.05 (m, 1H) 3.10-3.40 (m, 4H), 3.50-

3.60 (m, 2H), 4.10 (d, 1B), 4.24 (d, 1H), 6.82 (d, 1H), 6.95 (m, 3H), 7.11 (dd, 1H),

7.2 (s, 1H), 7.38 (dd, 1H)

LC/MS (m/z) 407.2 (MH"); RT = 2.41; purity (UV, ELSD): 99.6%, 100.%; yield:
35  1l.26g




15 if [4-[5-Chloro-2-(4-nethoxy-phenyl sul fanyl) phenyl)-2, 2-di et hyl

pi perazin-1 yl}- acetic acid, hydrochloride 1H NVR ( DVBO dd4 BWQQISIZ) 1.58
(s, 6H), W9 5$9§,22H), 3.20-3.60 (br m 411), 3.80 (s, 3PCE/DKS20085pd 1H),
4.10 (d, 11-1), 6.55 (d, 111), 6.90,{dd, 1H), 6.96 (d 2H), 7.13 (s, 20
11-1), 7.40 (d, 2H) LCU/MS (mz) 42171 (NUT); RT = 2.41; purity (WY, ELSD):
96% 98 yi el{d:/24Bitkenyl-RH0B)-phknfl i2{rretipilpipepain-( 4i}-uedticuor oaeidhy|

phenyl SF| a%él’)_@)henyl ]-2-nethyl piperazin-l- yl}-acetic acid,

hydr oc P8 PHEEEY MS (ml z) 445.1 (MH); RT = 2.50; purity (WY, ELSD): 88%
72% vyield: 20 nmg. 11 {4-[5-Chl oro-2-(3-nethoxy phenylsulfanyl)-
phenyl]-2(R)-nethyl piperazin-1 yl)- acetic acid, hydrochloride 'H NWR

( DVBO- dBT NBGR. (MESO-116350Q NHZ H)GO (30, 08T)( 70 (i) 28H), 03 23(1,0L Her- 9547130 3 50-

s Tty ety Mgk Mt oo Bl o D o 0

purity $.05.3. B.@&)1H)29.18% jﬂp % vyield: 35 1.26g WO 03/053942 14 June 2006

PCT/ DK02/ 00859 29 2- (Bi ph | -4 vyl h | 2-neth 1
y1),acekBiadng & %ﬁﬂ%ﬁgéﬁdm{?ﬂien DS 500 viada0. v B Sary

7.40 (m 7.32 (m 1H), 6.95-7.20 5(m 6H), 5.00-6.50 (br, 111)
4004{8(m 1H), 3.80-3.90 (m 1H), 3.20-3.50 (m 611), 3.05-3.15 (m
1H), 1.17 (m 3H); LM (nfz) 403.0; RT= 2.45; purity: (UVELSD): 96.7%
99.%‘ yield: 0.116 g (43 % 10

Example 2

2q (+/-)~-{4-[2-(4-Methyl-phenylsulfanyi)-phenyl]-trans-2,5-dimethyi-piperazin-1-yl}-
acetic acid, hydrochloride

15 A solution of [2-(4-Methyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(10 mg, 0.03 mmol) and diisopropylethylamine (0.02 mL, 0.11 mmol) was added to
4-[Chloroacetoxymethyl]phenoxymethyl polystyrene (100 mg, 0.09 mmol). The
reaction mixture was agitated by shaking overnight at 70 °C. The resin was filtered
off and washed with N,N-dimethylformamide (4 mL), methanol (4 mL) and

20 dichloromethane (4 mL). The resin was suspended in a 1:1 mixture of trifluoroacetic

acid and dichlormethane (1.5 mL) and shaken at room temperature for 1 h. The resin
was filtered off and washed with dichloromethane (1 mL). The organic exiracts were
collected and evaporated in vacuo. The crude product was purified by preparative LC-
MS.

25 LC/MS (m/z) 371.1 (MH"); RT = 2.24; purity (UV, ELSD): 100%, 100%; yield:
1.6 mg.

The following compounds were prepared in an analogous fashion:

30 2b (+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-trans-2, 5-dimethyl-piperazin-1-
| yl}-acetic acid, hydrochloride
LCMS (m/z) 399.0 (MH"); RT = 2.48; purity (UV, ELSD): 98.3%, 100%; yield:
22 mg. '




Exanmple 2 2a (+/-)-{4-[2-(4-Met hyl

phenyl sul fagy QPphenyI ]-trans-2, 5-di net hyl piperazin-1 yl)- 14 dang 2004¢i d,
hydr ochl WP;0385342 A 5ol ution of PCT/DK02/00859

[ 2- (4- Met hyl - phenyl sul fanyl ) - phenyl jo- t r ans- 2, 5- di met hyl - pi perazine (10 ng,
0.03 mmmol ) and dii sopropyl et hyl am ne (0.02 m_ 0.11 mmol ) was added to

4- [ Chl ofw &tet-Ghynbd. hyPi} wﬂ@l@wm@mvm@ﬂfmﬁé X-disgthybpiperagd-fmol ) . The
reactio Tﬁtcuéc?d\%aar%ﬂf dteed by shaki ng overnight at 70 C. The resin was
flltereyg} 871 A HEE V\nthNI\I-dlrrethyIforrramde(4 mL), nethanol (4 ni)

and 20 TCOIS qeogEsSR0qME)NRY. = TBY; pesity (VAL Emﬂ;eagle% i100%; kidldm xt ure of

trifluorgacetic acid and dichl ornet hane (1.5 nm) and shaken at room
tenpera‘@uF%gfor 1 h. The resin was filtered off and washed with
di chj oromet hane (1 nl). The organic extracts were collected and evaporated
in vacuo. The crude product was purified by preparative LG Ms. 25 LC/ M5
(rﬂ z) 331 (WE)-2-f3[2=({2eqBuiyiphicnysulfady]) BhEDY]-3-10tyipin@0siy-Iyplt d: 1.6

. The follow n nd were prepared in an anal ogous fashion: 30 2b
(+/) (frfﬁzo(’ﬁc‘i‘@‘g f&?’%f enyl sul fanyl ) phenyl ] -trans- 2, 5- di net hyl

& b Run
D TPl ) sect quepg st (0 KD 4 308 AR L T

2006. F&EIMmKO2/ 00859 30 2c (+/-)-(4-[2-(2,4-Dirnet hyI
pheP(}/I sul fanyl ) phenyl ] -trans-2, 5-di net hyl piperazin-I- yl)-acetic acid,
hydrochl ori de LG/ M5 (m z) 385. 0 (MH); RT = 2.37; purity (UV, ELSD): 99.8%

100% y2el di+/ijdede). WI@P@%P%hﬂﬂtlfaﬁyﬂ%hé@fl] -piperddisi-Jlyl}pdveriy | sotitiany| )
phenyl ] - 3- net hyl pi per azi n-
hydrochloride
LC/MS (m/z) 370.8 (MHY); RT = 2.35; purity (UV, ELSD): 89.0.%, 99.9%; vield:
3.2mg.
15
o 2f (+/-)-2~{4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-3-methyl-piperazin-1-yl}-
propionic acid, hydrochloride
LC/MS (m/z) 386.7 (MHN); RT = 2.63; purity (UV, ELSD): 91.9%, 99.2%; yield:
3.2 mg. |
20

Pharmacological testing

The compounds of the invention were tested in a well-recognised and reliable test

25  measuring glycine uptake:
" PH]-Glycine uptake

Cells transfected with the human GlyT-1b were seeded in 96 well plates. Prior to the
30 experiment the cells were washed twice in HBS (10 mM Hepes-tris (pH 7.4), 2,5 mM
KCl, 1 mM CaCl,, 2,5 mM MgS0,,) and pre-incubated with test compound for 6
minutes. Afterwards, 10 1M *H-glycine was added to each well and the incubation




propi onic acid, hydrochloride LM (mz) 386.7 (VHL); RT = 2.14; purity
(v, -ELS}I,Z‘)): 91.9% 99.2% vyield: 3.2 ny. 10 2e (+/ -)-{4-[24@ung W6 opyl
pheny! suMIKFI%bhenyl Jpi perazin-1 yl}-acetic acid, hydPEEMIKSRDEE LC/ VB
(mz) 370.8 (MH}); RT = 2.35; purity; (UY, ELSD): 89.0.% 99.9% vyield: 3.2
mg. 15 2f (+l-)-2-{4-[2-(4-Methoxy-phenylsulfanyl) phenyl)-3-nethyl

pi per azwas gonginped fardFininiics.adicdellhyareordshed twiece IndRS Joittdlatisgdluid (MH) ; RT =

2.63; purit UV, E .. 91.9%. 99. 2% ..yi L 03..2.90. 20 Phar macol ogi cal
testi ngwﬁ%ddggr%gﬁlheﬁggf wteﬁeecol"%it\?aﬁPiaéﬁ‘%E@gp%cgtS@ﬂuﬁmg CQBREFL ecogni sed and
reliable test 25 neasuring glycine uptake: [3H -d ycine uptake Cells
transfected wwth the human AyT-ib were seeded in 96 well plates. Prior to

the 30TBsjrst rosehs shoveeds dhat dheyeorapeynds of thevnvention gbshqwial wytiddes-tris (pH
7,4 2 i it h test
co rr%a'r’ou n%é?‘%r\ﬁoggjﬂrbnd :ﬁstrfgﬂ §°.C91§?1 % 8‘?%5‘8@4%@%#%398?%%% &\%Hé}g&glglde 0 egz h

wel | anbkttveen i fomMiand 8504MD 03/ 053942 14 June 2006 PCT/ DK02/00859 31 was

continued for 15 mnutes. The cells were washed twi ce in BIBS.

Scintillation fluid was added and the Plates were counted on a Tril ux

(Val | acMisodialysid axpeaimends nine rodefitse shewed rihat| ddmisibiatiod, of hadledi¢éde conpounds

of the invention_.all. showed iq{]i hitian 5 hel ow 2000 nPAlas. I C5Q in the
of glycine i

“abolk- nERUGE of e iavergan, regiited Ha ap JRsHeH SopgmnFation e

brain. Furthermore, in a rodent model of psychosis, selected compounds of the

invention reversed the sympioms of amphetamine induced hyperactivity.




bet ween 150nM and 850nM M cro dialysis experinments in rodents showed that
-adm ni stration of selected 10 conpounds of the invention Addua96i n an

i ncreased concentration of glycine in the brain. Furthernore, in a rodent
nodel of psychosis, selected conpounds of the invention reversed the
synptonms of anphet ami ne i nduced hypeffactivity. 14 June 2006 Clains: 32 1. A
conpound represented by the general formula |l (R4) r "AR (R3)s A J- ~
(RigBids:X QNOYisN, Xrepresent 0 or S; mis 1; pis 0,1, 2, 3 or 4;
gis 0, 1 or 2; sis0,1,20r3; risO, 1 or2; | Qrepresents C, Ais ORG,
wherein R6 represent hydrogen; AR represents phenyl; Each R4 individually

R i St nadbEm u?tl*é?‘fs%ﬁﬂé@?tb%aﬁ%é’%%%{fﬁéﬁﬁé’%u?aih?i{ "o o CLTe-alkylL or

two R (R#}ached to the

(RY,
A\(l?/I\N/\,ﬁ X/AR (Ra)s
o LH,Y |
m

| 'R,
YisN;

X represent O or S;

misl;

pis0,1,2,3 or 4;

qis0,1or2;

sis0,1,20r3;

- risQ, lor2;
Q represents C;
A is OR®, wherein R® represent hydrogen;
AR represents phenyl;
~ Each R* individually represents C;.¢-alky!, Cs.g-cycloalkyl or C;_g-cycloalkyl-C,.¢-alkyl;

- EachR! is independently selected from the proup consisting of Cy¢-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 consisting of halogen, cyano, nitro, Cy-
alk(en/yn)yl, Ci¢-alk(en/yn)yloxy, Ci.s-alk{en/yn)ylsulfanyl, hydroxy, hydroxy-Cj¢-alk(en/yn)yl,
- halo-C;s-alk(en/yn)yl, halo-C,;¢-alk(en/yn)yloxy, Ci.g-cycloaltk(en)yl, C3.3-cycloalk(cn)yl-c|_5-
alk(en/yn)yl, acyl, Cy¢-alk(en/yn)yloxycarbonyl, Cw-alk(énfyn)yl_sulfony! or -_N_RS’R_‘”'wherein R




sanme carbon atommay form a 3-6-nenbered spiro-attached cycl q-al kyl ; Each
R2 is independently selected fromthe groups consisting of B 6 cyano,
nitro, Cl.6- alk(en/yn)yl, Cl4-alk(en/yn)yloxy, Cl.6-alk(en/yn)ylsulfanyl,
hydr oxy, hydroxy-G . 6- alk(en/yn)yl , halo-G.6-alk(en/yn)yl,

hal o- Cl1. 6-al k(en/yn)yl oxy, C s-cyclo® k(en)yl, C3_s-cycloal k(en)yl -G . 6-

al k(en/yn)yl, acyl, C _6-al k(en/yn)yl oxycar bonyl Ci s-al k(enl yn)yl sul f onyl
or NRORLD wherein R9 14 June 2006 33 and RI10 |ndecggndently represent
hydpdgdh, idependentiun ropgsgnt  lydrogeny (Cucali(erimvl cycloalkfeyal ksen)yl -C, -6
al 9 © r . ri ng which
opﬁ’gﬂg bM!:gn'{gllﬂ{] rﬁe%? %% %g?{ %?gtr'ogj b flcé;n?hr§| ?n@nm%frgﬁﬁ}lg su sti tuted
on opfynally comainpmnedutier hetgredtemt ed from a group consi sting of hal ogen,

cyano, nitro, C, .6-alk(en/yn)yl, C, .6-alk(en/yn)yl oxy,

C, .6-al k(en/yn)yl sul fanyl, hydroxy, hydr oxy- CI1. 6-al k(en/yn)yl,

haIBaalCR"‘ ﬁfh&'hlii sbAtitey ba Aﬂi@iﬁnﬁpelﬁ}cﬁﬂlﬁéﬁﬁeﬁ ffboyd DXdoup Eaﬂ;tsﬁygbid&ldgén:n) yl,

i Ve R LUK B RS, B0y =7
vC\/n ﬁgﬁlﬂ@g}éﬂ“)ﬁéﬁ&éhﬁﬁk@%ﬂhl %ﬁmlc -a!imrs‘yro ; aldg, @rdwm(uﬁ)yr - @guth R 2

R12 1 ndepéndeént | resent hydr ogen, gen/ yn)yl,
Cplogitont rz(.searr;(ywmm cgé-a&w b e e smpaigoramtn o 1

3 oA LN ealb ?5{1 MG Rk APl CRoNE 3 Pl O,

RRé'RJaﬁmaPemaemaemdr rit nhgenmderﬂ.rﬁ»ﬁmr@nmﬁe Q3. sheycloaikienyl, Cs.s-

1@3@'@ @M@%@WC& ﬂ&ﬁr&rgﬂ e@‘)’ ¥erthawrth thg mitgen o yhieh ey Yhet her wi th

thﬁttacﬂbd foRH&n- me;wbérecrhﬁéﬂﬁmc@rost@ratlfe&i@ﬂnsf@kmeﬁn&eraamﬁer ed ri ng whi ch
optlonallrg%mcontal % one _further eroatom or two adgécent
t

subst iINRidh {wheraie &t heands Br* mnde}reinﬁ@tlﬁ'u@msetn@ hydeoger, Coetlklen¥alyl.r 63t he group

of~. R or_ S rgehydrogen
E@i‘ﬁ‘@k&ﬁ%‘ Cas c¥élédﬁerg§f S ﬁgélb-ég") ubst ernt§ S t%g(ge h @%ﬁ’gm“g lsed
hehmgar tlrmhnch: tiseysire mtmhad a‘nrm 2G-Dmembéred Wag widdheroptibnally doutsed dne AR, or an

aci.d, additi on salt thereof.
further heteroatom;

or two adjacent R® substituents together form a ring fused to the AR, selected from the group

consisting of

/\/>R' /W><R. /w‘/R‘ A S
\>\R" ~w R" \]1 \/

wherein W is O or §, and R’ and R’ are hydrogen or Cy.¢-alkyl:
or two adjacent R® substituents together form a fused heteroaromatic system containing one or two

heteroatoms fused to AR,

or an acid addition salt thereof.

2. The compound according to claim 1 wherein X is S.




2. The conpound according to claim1l wherein Xis S. 14 June 2006 34 3. The
conpound according to claim1 or 2 wherein pis 1 or 2. 4. l¥danecHi¥ound
according to any of the clainms above wherein q is 0. 5. The conpound
according to any of the clainms above whereinr is 0 or 1. 6. The conpound
according to any of the clainms above3wherein s is 1 or 2. 7. The conpound
according to clains 1- 8 wherein AR is phenyl, r and q are both 0, p is |

or 2, sis | or2,risOor 1;ms 1,RL is CH3, Ais OH, Qis C, Yis Nand X
is S. 8. The conmpound according to claim7 wherein each R3 is independently
sel ected from hal ogen, Cl1_ 6-al koxy or Cl.6-alkyl. 9. The conpound
according to claim8 wherein R3 is selected fromthe group consisting of

ad, F, OCH3, t-butyl, 2-propyl or nmethyl. 10. The conpound according to
anxj%kchﬁ§m&{ BEdRRW B 86£2 GhBdid PisPd32. 11. The conpound according to
claim1, said conpotnd Belng

(+/-)-{4-[2-(4- Met hoxy- phenyl sul fanyl ) - phenyl]-trans-2, 5-di net hyl - pi perazi n

- Y R ti ' . .

(- DrechmpB A CarE o of o ltims abgYs WAIER O+ ¢ ans- 2, 5- di et hy! - pi per azi n-

| -yl }-acetic acid _ _

(L bbb By b AL G SN PG L rano-2. 5+ i ety -piper a
(+/-)-{4-[2-(4-Fl uoro-phenyl sul fanyl ) - phenyl]-trans-2, 5-di net hyl - pi per azi n-

l-yl}-acetic acid

(+%/ pampound gcqosding Bany L therepigisabbvewbergin pisdry2] - 2- et hyl - pi perazin-1 -yl } -

acetic acid

(+/-)-{4-[2-(4-iso-Propyl - phenyl sul fanyl ) - phenyl ] - 2- met hyl - pi per_azi n-1-yl}-

ac®tThe carapalind @¢dordingto(olbih® 1 #wheréin -ABuis\pheryheaud § ateftatiyl, p-iphengslist r ans- 2, 5-

di et hyl pj per azi n-1r. - pr opi.oni ¢ 1 .

{4{7Fr£¥:fff)d)$‘§3§“€31¢rré¥hb§ef‘ EM@@@’%H&*}@M%I ]-2(R) - et hyl - pi perazin-1-y
| }-acetic acid 14 June 2006 35

4-1 2- (4- Met hoxy- phenyl sul f anyl) -phenyl]-2(R), 5(S)-di net hyl - pi perazin-1-yl
ia%.gl}np (goxgpm@d acc%r ing to%laim 7 whelyeirz ea?:h Rrpi/s i]ndepgn entl;§ se)lected from alog%n,pcl- vl

{4’-4“?6):33}@ 0-?11%&‘ 4- met hoxy- phenyl sul f anyl ) - phenyl ] - 2, 2- di et hyl - pi perazi n-1 -
yl&Tacét: cracid :
(#/-)-{4-[5-Cnloro-2-(4-trifluoromethyl-phenylsulfanyl)-phenyl]-2-nethyl-pi
PY Ffie rc]:c-n%tf)gl.lr&l-a%go%ilng to 3.%Imd8 wherein R? is selected from the group consisting of Cl, F,

OCHj, t-butyl, 2-propyl or methyl.

10. The compound according to any of the claims above wherein R* is CH;.

11. The compound according to claim 1, said bompound being
(+-)-{4-[2-(4-Methoxy-phenylsulfanyl)-phenyl)-frans-2,5-dimethyl-piperazin-1-yl } -acetic acid
(+/-)-{4-[2-(4-Chloro-phenylsulfanyl)-phenyl}-trans-2,5-dimethyl-piperazin-1-yl}-acetic acid
(+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl } -acetic acid
(+-)-{4-[2-(4-Fluoro-phenylsulfanyl)-phenyl]-frans-2,5-dimethyl-piperazin-1-yl}-acetic acid
(+/-)-{4-[2-(4-rert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl }-acetic acid |
(+/-)-{4-[2-(4-iso-Propy!l-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl } -acetic acid
(+/-)-2-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-  dimethylpiperazin-1-yl}-propionic
acid

{4-[5 -Chloro—2-(4—methoxyfphenylsulfanyi)-phenyl]—Z(R)-methyl-piperazin-1 -yl}-acetic acid




{4-[5-Chl oro- 2- (3- met hoxy- phenyl sul f anyl ) - phenyl ] - 2(R) - net hxl - pizper azi n- 1-y
l}-acetic acid 14 June 2006
(+/-)-{4-[2-(4-Phenyl - phenyl oxy) - phenyl ] - 2- et hyl - pi perazin-1-yl}-acetic
acid

(+/-)-{4-[2-(4-Met hyl - phenyl sul f anyl 3> phenyl ] -t rans- 2, 5- di et hyl - pi per azi n-
| -yl}-acetic ac!d . -
e Aobnbd et SRR RARPHR S bt Bt .31) 3o o o V! - PI pera

(+ H)E%@?JPQ'%G;I#E@%&TMWWWEWH-&Gwiﬁlctﬂﬁ@mﬂ‘a}zﬁiT-ﬁl}%cai&cmi met hyl - pi pera
zi sl 1ykd ~acetic aci
(+ '*'%'2‘é¥'{%QF§!°(%E‘H§&'{JQrg{?ﬁ?p’l—ﬂ}?g)ﬁqll?mlP'aFﬁPW'-Zﬂﬂ‘éWﬂ’}'De?Zi?e’c'M&}Taﬁ?tEer azin-1-yl}

- pragp onic acid

4-[2-(4-1saqgpropyl - phenyl sul fanyl ) -phenyl ] -pi perazin-1-yl}-acetic acid

E+/ ({4)[-5gcl{lﬁ'-"[zpzeG%W?ﬁb%}%’lSﬁﬁm}éﬁgﬂlgm%w]ﬁﬂgﬁgwﬂilrbél-hgﬁlﬁi ptiger 1’3.Zi n- : -yl}-p
r ORI . . ,Bng[g: i t abl i.daddition salt thereof.

12@&’1%%??&?38%@3 lc %gos?{]'iz%ﬁé%%ﬁfagﬁlﬁgﬁ 538%%glgnd according to clains

| t{d/-)}-f4-BA-(deMetpyleaphemded fanydaphenydoaep?, Sddinctind pipemdidi I-y1pacaielatidt her eof and at

| e utical ccept.abl e rrier or diluent. 13.. . The use of a
 codzhy PP AL PRE LS Rl B RRNT bo%isp. S BauS - Rbrtin O 30 bl o act d
ad QH-)'-b‘h[25@4#13Mybpﬁenj;l@mlfdn?B-PBérSrﬂa‘P@ctvizglliim&_hﬁl-;ﬂpéil&zﬁa PSDtackE adidie treat nent

of dj I d f h ' f hi hreni a, includi
R B T Rel e D asndt S oo S 2 | el s
ps3{qq%%p@pﬂ-ﬁh&ﬂﬁg@%@hﬂﬁrg@gg%_ilf_:)g}-lgdﬂig ﬁd}dl n condi tions where the

cognitive processes are el nmer's disease, nulti-infarct
- dek¥/nrd-&+-[Al4pdetheerpherylsulfapylhphenyl] Srmesthylipiperegia: 1 -Fasmpkipieminacd di sease,

a alalal : | .0sls-or (di,.seases wherein the brain is damaged by
irrmg%f)or g%%ﬂel?dh%%ﬁ%@%%%{l&)gdu@ﬁo asgﬁkhreéeﬁ to the head or stroke, and

convul sive disorders such as epil epsy, spasticity or myocl onus.

12. A pharmaceutical composition comprising 2 compound according to claims 1 to 11 or a
‘pharmaceutically acceptable acid addition salt thereof and at least one 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 diseases selected from
the group consisting of schizophrenia, including both the positive and the negative symptoms of
schizophrenia and other psychoses, and in the improvement of cognition in conditions where the
cognifive processes are diminished, i.e. Alzheimer’s disease, multi-infarct dementia, AIDS
dementia, Huntington’s disease, Parkinson’s disease, amyotrophic lateral sclerosis or diseases

* - wherein the brain is damaged by inner or outer influence, such as trauma to the head or stroke, and

.convulsive disorders such as epilepsy, spasticity or myoclonus.




