10

15

20

25

30

WD 2004/ 096761 PCT/ DK2004/ 000290 Aromatic oxyphenyl
and Aromati c sul fanyl phenyl derivatives The present
w0 negnbi7en rel ates to novel compounds whi ch ar BCODKe00H00290
transporter inhibitors and as such effective in the
treatment of disorders in the CNS, such as 5
schi zophreni a. Background of the invention 3 utamc
ARghdtid exyphenylaind A fothafieédfnyRfHenl dérivhtives t he
manmal i an central nervous system (CNS), and acts
through two cl asses of receptors, the ionotropic and
0 I.C. r ' . . :
T ORAErAar L ARECAREER BT, ARIRRENL SR b Rbroins rpaporte
inkiblibngpesl dsasetl ddfectine iafiie nkitireat of dagattrs s tHeOCNSheseh as
eceptars, nanmely N- nethyl-D aspartate (NVDA),
Sc%lﬁ? 32-am no- 3- ( 3- hydr oxy- 5-i net hyl i soxazol - 4-
yl ) propanoi ¢ acid (AMPA) and kainic acid (or kainate)

receptors,..15 The, NMDA receptor contains binding sites
B3 r‘ﬁﬁﬂiﬁ%&“ﬂ/"e@gﬂ?ﬂounds such as glycine and
GROY8 LSS thBhAH & cRitod) ¥finBecidPin e hARRREM central nervous
enhances the NVDA receptor activation. Such NVDA
systewe gEDIS).aend \asts dhrongly thie blessssi efi aceptons,t e ionotropic and
treatnent of schizophreni-a and. ot her, di seases |inked,. .
et RIR 1seto FBear ae MG oo AR S Ep S B 16 divided
in@Ctht&VﬁﬂtyPlés Babell 10l the ainids dfhofstsClon ehdsé 2TPRES, Phmely N-
20 Mol ecul'ar cloning has revealed the existence of two

methplel-agitarigey ci MOk s p dRSersamingPy(B-ly daprey - Bryethdisoxazol-4-

IEGREPE SR GRS P Eath b REBAEYIEaRT P Y ook
by conpounds such as phencycli di ne which i nduce a

sychaotic state which resenbl es_schi zophreni a.
Tify kP & fecehiar 1goBRIN PRGEIR 8K, T SHefALTy, doRiRoads such as

oG S8 0P RO 1 TR g okl d e oD

rechpsdruagivation.i Su¢tn\NVIDA receptdreagivatiop hyayi dleobsneditial for the

schi zophr.eni a. 30 The, NM)A recept or en .
w5t R S otirea ap GOt doract BBkselie NEmHR Shepipy dystunction
Al Yakafoldbel &B3%ved by ah IdniBifcd)of 15PA§EHE trb¥spoffytioc] onus

and epilepsy (Truong et. al. Mvenent Di sorders 1988,

3, 77-87), learning and nenory (Rison et. al.

M'SFeEﬁl?ﬂs %ionin\%gsol%d' egg@ Z@el e)ggyn&%Kgp R}&% Q}%%g 90(% glycine transporters,

GlyT-1 and GlyT-2, wherein GlyT-1 can be further subdivided into GlyT-1a, GlyT-1b
and GlyT-1c.

O

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.

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.
Movement Disorders 1988, 3, 77-87), learning and memory (Rison et. al. Neurosci.
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2 Bi obehav. Rev. 1995, 19, 533-552), post-traumatic

stress di sorder (abbreviated: PTSD) (Heresco-levy et.
wW@Reo4/061 nt er nat i onal Journal of PCT/DK2004/000290

Neur opsychopharrnacol ogy, 2002, 5:301-307, entitled:

"Pilot-controlled trial of ,D-cycloserine for the

treatnment of post-traunati c stress disorder"). 5

BidBel®). Rev.t 1995 m@,rssers santpageRiEhsicatressdisdrt¢rgabbraviated:

P3SN eptochrac Satie braiaremabdasyl oG elie o

20(?2;%%‘1 Nt é}tﬁ{)d‘ Fljﬁol? Icb ﬁ)cﬁ ele‘aQHétlcbf e c&@@geﬁhe FQ'the Batment of

eatment’ o ot h positive and the negative
poﬁ&ﬂmhmmssmﬁwﬁﬁhnkobhren|a and ot her psychoses, and in
the i nprovenent of cognition in conditions where the
cognitive processes are dimnished, i.e. Al zheiner's

GIFiReRSR oﬁréilatnta'gbﬂigﬂro@‘inlﬁ'@i'fﬁi@hie%eh@&@&odﬁﬂﬁglﬂy Beneficial in the
untington's disease, Parkinson's disease, amyotrophic
tredtateat of schizbplenip &Tayitt W@ 8226833)wherein the brain is

damaged by inner or outer influence, such as trauma to
the head 15 or stroke. Likew se, convul sive disorders

GLpdiad trafspoRti dn€ipsitistsSqaighibitbisyconid by asdfonfes theragathene bt both
fromglycine transporter ant agonl St s. % r]ncal rials
thevmsﬁn@ apdithrenggatiee momé 96 setiepphenig apd gfher QFYG a5eg, and in

the Imﬁ%%% ok lz?tpsyc %?%}Ahmn %g on&%l%ﬂs ;ﬁl%b@ez icgg cl_lqghﬁﬁré g@ﬁcc%tses are
d1rhfn@1b&e rite. V\Atzhelkneg’is dizsaseg| wolthimfirst r@plmtled AIDS dementla
nprove the sy ns ,of . schi zoph a. IS. a
SRR L RN T NN
W 15N ReHMEBRERSr oOHERYuece! BRhi ARMAMIMA0D tBShead

e present invention relates to conpounds of formul a
or Istrokg. c hikemasep oomsnlsive tispidersr sichfas epHepsy] W'ﬁ@t}’ or myoclonus

iR Bl AR R Sre o Goneral formula | VO

2004/ 096761 PCT/ DK2004/000290 3 5 YR7 RL X Y:~ NR$
Clib;ﬁcal 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
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.

Summary of the invention
The present invention relates to compounds of formula I which are potent inhibiters of
the glycine transport. In one aspect, the present invention relates to a compound of the

general formula I
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R2 R4 RRO RO O R3 Rl wherein the substituents are as
defined below. 5 Furthernore, the invention provides a
waeoopoeatel of forrmula | as above for use as a PCT/DK2004/000290
medi cament. Mbreover, the invention provides a
phar naceuti cal conposition conprising a conpound of
formula | as above or a pharmaceutically acceptable
4t thereof, e.g. a 10 pharmaceutically acceptable
dcityaddi tion galt thereof, and at |east one
[pharrfaceutical |y accgeptable carrier or diluent. The
R Lon des the use of a conpound of
X:é;gig or @ pharmaceutically acceptable
ddi ti gf sal ereof for the preparation of a
R™15 mrdi caRent g°%rl d he treatnent of di seases sel ected
fro he group cdhsi s&ting of schizophrenia, including
bot h 't he positive ang1the negative synptons of
schi zophreni a and ot her psychoses, and in the
I mprovenent of cognition in conditions where the
cognitive processes are dimnished, i.e. Al zheinmer's
whdiegle heesubstriugnts ares defsneddstant i a, Al DS denenti a,
Hunti ngton's di sease, Parkinson's di sease, 20
anyotrophic | ateral sclerosis or diseases wherein the
Fulih@intoré,shél aregesh fryvidene tormpoundwif ésrmuid | aeatoee faush aas
trauma to the head or stroke, and convul sive di sorders
meslicaeat  epi |l epsy, spasticity or myocl onus. The

i nvention al so provides the use of a conpound of

formula | as above or a 25 pharnaceutically )
Maeoeq} aht einaeittbnagedividesn aspharniabeticalf coopositien comprising a

preparation of_a nmedicament for.the tre nt.. of
cofBownG ph R & 8T oF ?323?%%6‘_1 i@ﬁ&?@%’ggzéﬁt flereof; o.g. a
phgtg—:e&:%&@@/ 0002R8b1e 4 adide ddaMRAL | AR ah&RoNr QM AES &east one

method for the treatnment of diseases selected fromthe
phammasputeatlyiastéptaplofardetnraslphmteni a, i ncl udi ng both the

positive and the negative synptons of schizophrenia

and other psychoses, and in the inprovement of
THEORREARN alsb Npr6Pided tHeofse whar ertptRind oghfdrinuer Prascabesesr a

are dimnished, i.e. Al zheiner's disea

21, se, 5 ,
phearaceutiesllyr eecegishienerid, addite daliethereal by myeRpfation of a
méj igaerr?esn%’fo? Qflg'tﬁ%&l[fen? oqf' FESRE selected from the group conmsisting 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 cognitive 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.

The invention also provides the use of a compound of formula I as above or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a

medicament for the treatment of post-traumatic stress disorder.
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anyotrophic | ateral sclerosis or diseases wherein the
brain is damaged by inner or outer influence, such as

wo e@unes7s0 t he head or stroke, and convul sive PCHFDKA@1500290
such as epilepsy, spasticity or nmyoclonus in a living
ani mal body, including a hupan, conprising
adm nistering a therapeutically effective anount of a

The afifeation akkb prdddéos metladl fontheabmaurerrofaliseases selected from the
pharmaceutical |y acceptabl e am

d addit | t
exRURoFEBSINEG PG ON PS4 B0 UP Belieab R Todd dfe riggaive
y%?%%smt:hl%?}ﬁgﬁg ahd BHHER %é&féhégeg ©28 in MeSAHEFenhdht Bf cognition

ving ani ma i ncl Ing a urran corrprl SI Nng
in acmditiorst whérn gheacognktexreapemss&sadr@ yhnelfnismd iivee Adrhsimer’ pilisgase,

d, of
o SRR ks 8 g P S o' e
a1ﬁ316€1{)§1ﬂ5 JateRd isBlekds@nsr dfgéh@esl Shbteit eOgain’ isn®angell [byoinger or

| oro, brono or iodo. 20 The expression

outemnfbleap% caeh w«fwma ioethpBead arstrekeyjapg convaysipe disgidpipisuch as

[
cpfitosds RitieBl Hophns S fi an dFiBCBLERS By, inctpding o human,
cofiipekdal kahilistertiigouptheRipetiivally easﬂfectﬁa _din@lnkyéf' ar edmepaind of
to a branched or unbranched alk $ﬂ£1haV|n fro

forppea [ ppakgve o aphammasewisslly deqeptd 1Feﬂ°1 ition $AY BErEOhot

limted to nethyl, ethyl, 1-propyl, 2- propyl,
1-butyl, 2-butyl, 2- nethyl 2- propyl and
Th2- rmvhmdn lalsp rprpyid.es Ehencthmdnfor Ghe Grealkenty of pdgidiagmatie stress

CifOR8RH g ST oA L NG SUTPHOL S T pRppine @

thér%_&&f&@lgy offeRfi PP eYdunt a1d a Wld oF@oﬁQ@lé/ 09%76dove or a
04/ 000290 5 The term™C2_6 al kynyl" designate

pheuséregticallysichepritie adid eddition salbthsieef.car bon at ons,
i ncludi ng one triple bond, including but not i nited
to ethynyl, propynyl and butynyl. The term "C3_8
Dé&wstiead Kyl " desi gnates a nonocyclic or bicyclic
carbocycle having 5 three to eight G atons, including
but not limted to cyclopropyl cycl opentyl,

Tlgeyt%hlqh é”%&ansﬁns @ﬁlmd'g-%gé%?}%h@a' kenyl "

a nonocyclrc or i ¢ carbocycl e having
three to eight C-atons and including one doubl e bond.

10
The expression “C-alk(en/yn)yl” means a Cy.¢-alkyl, Cs.¢-alkenyl or a C,.¢-alkynyl
group. The expression “Cjg-cycloalk(en)yl” means a Cs g-cycloalkyl- or cycloalkenyl

group.

The term “Cy.¢ alkyl” refers to a branched or unbranched alkyl group having from one
to six carbon atoms inclusive, including but not limited to methyl, ethyl, 1-propyl, 2-

propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.

The term “Cy.¢ alkenyl” designate such groups having from two to six carbon atoms,
including one double bond, including but not limited to ethenyl, propenyl, and

butenyl.
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In the term"C3_8-cycl oal k(en)yl-Cl_6-al k(ei 3/yn)yl",
C3_8-cycloalk(en)yl and C1L 6- allc(en/yn)yl are as
waledotoecdonbove. The ternms "Cl_6-al k( en/ yn) yl oxRCT/DKSH4800290
alk(en/yn)ylsulfanyl", “hydroxy-Cl_6- 15
alk(en/yn)yl "hal o- Cl1 6-@ k(en/yn)yP'
"hal o-Cl_6- alk(en/yn)yloxy "Cl_6-
Thaltéﬂrﬁ‘f(lgyﬁrb)llyﬁgrﬂﬂ desiprlate wich grad.@s ihgmiak e tho ¢ sipsrtiom atoms,
whi.ch the I1c(en/yn)yl def ned abov and
1nolq¢é1pg30nq11§13}§squ,1g? lgﬁ]élﬁleng-l%lé%‘l%)/%lpﬁ%te%f eéhyny propynyi)and butynyl.
al k(en/yn)yl sul fanyl - C1_6-al k(en/yn)yl" designate such
group in which 20 the C1_6 al k(en/yn)yl sul fanyl and
Thelten &Ck§ entlpalkyl” dasinates defionedychibov dicyrdic Lpsléitbcyde having

thuf 15y Bt ORISR BT T e RSPy b eIy
cyMBRESIL, Rt L1_6- al k(en/yn)yl are as defl ned above. 25 As

used herein, the term"acyl" refers to fornyl,
Cl_6- alk(en/yn)ylcarbonyl aryl car bonyl ,

Th&éé{ L S %I{aﬁlge }m(léé %{eg%%hnocy&c 8 bicyclic carbocycle having

en yI ca
ﬂn@aﬁiﬁgwknammwhmﬁlmﬁu@hgQﬁeﬂémnab&mtarbonyl group
wherein aryl is defined below The term"together wth
the nitrogen forma saturated 3-7-nenbered

3 BBy ML IS M DL€ LISy o 1

carbon atons
aﬂ&&dyﬁﬂbmﬁmﬁd@@ﬁ@x&&ueh as 1- pyrrolldlnyl,
1-piperidinyl or 1-azepinyl, all of which nmay be
further substituted with Cl1 _6-al kyl. WD 2004/ 096761
hPC'l{él%gZO%ll s, e ﬁ%ﬂ?ﬁo e tgr m alkRa@f ) FlsuMdryir, t h‘ﬁydroxy-Cl 6

nitrogen forma nbered heterocyclic rin

ch
aﬂ((pm/lyu)}'él |y ‘Gol-gi-nelkénéyDu’t her hilet@rsoBkGrYEBIest Ied “Cre-
llgpn@ﬂ)éfgﬁlﬁpgﬁr’ glt\c[‘, Id%%g@aﬁs £ Cl'f‘leél‘ﬁ{l 1nr\§}fg1 %?nhegel %Q%(%ﬁlﬁgl is as

deBh8dBHARJandonEloNinidaggBslogel. 2 to 5 carbon atons and
two nitrogen, one nitrogen and one oxygen, 5 or one
nitrogen and one sul phur, such as 1-norpholinyl,

I'T: t@m? e‘bgg hf%%n/yn}ylﬁﬁfﬁe{ng}l %ﬂi(ﬁn/y&)yf"’z@egigg)ﬁe’ such group in which

pIper 1I-im

thd €py alkGdnyyn)glsulianyy et Gl yblk(eﬂjrﬂ)ykﬁre \amddlnedatiab‘ee further
substituted with Cl1_6-alkyl. The term"aryl" refers to
car bocyclic, aromatic systens, such as phenyl and

Ad %QEH hbé{em ﬂa@ tEHﬁ ‘t(glrgfﬁlk@ﬁ%w&wcﬁrbﬁﬁﬂer Ry 1o g@ﬁpsr of the

nbered aromat’i ¢ systens  containin

foﬁnu]ar(hcgmlle(em’lyn)}dﬂw—ﬁﬁre wiiereir € es- ik aay ouylowe as é¢f§@8@bo
fromO, S or N such as 5-nmenbered nonocyclic rings
such as oxat hi azol es, di oxazol es, dithiazol es,

As used herein, the term “acyl” refers to formyl, Ci.s-alk(en/yn)ylcarbonyl,
arylcarbonyl, aryl-Ci.s-alk(en/yn)ylcarbonyl, Cs.g-cycloalk(en)ylcarbonyl or a Cs.g-
cycloalk(en)yl-C.¢-alk(en/yn)yl-carbonyl group, wherein aryl is defined below.

The term “together with the nitrogen form a saturated 3-7-membered heterocyclic
ring” as used herein refers to saturated ring systems having from 2 to 6 carbon atoms
and one nitrogen, such as 1-pyrrolidinyl, 1-piperidinyl or 1-azepinyl, all of which may
be further substituted with C,_¢-alkyl.
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oxadi azol es, thiadi azoles, triazoles, isoxazoles,
oxazol es, isothiazoles, thiazoles, 15 ini dazol es,
w@gooaped7es, pyrroles, furan(s) or thi ophene(s)PCEDE2004/000290
3H 1, 2, 3-oxat hi azol e, 1, 3, 2-oxat hi azol e,
1, 3, 2-di oxazol e, 3H1, 2, 3-d}thiazole,
1, 3,2-dithiazole, 1,2,3- oxadi azol e,
Thd t@nB<“tolgethei arithlthze; nittdgdn Zorda aBi—ﬁmdndqerddshbtaz’oj/céi,c ring which

opticp_lp_aglyrcg?@]zsogq%l %:elaﬂtegggtlpgf ec’ 1&1)]1;112%1?% IS” oS used herein
refBis TBTRREAED o RRAGN LA Gink! SHHSmS Habin@ Shrdhs 3t 3| @Za\rﬁ@ﬂ; atoms and
di oxazi nes, dithiazines, oOxadiazinés, 20 thiadiazines,

on¢ nitweeney, 2 fo>6a<zarbm1satomh pack t\’msltrogWSazn@]e@rogell and one oxygen,

azi nes
or 51\{? ﬂ]i%]—olggn a%%’ 5813%/13 aa pn)§ g Fl?]ll n’sl Eié)%%%h{%l 1-pyrrolidinyl,
1- alze% gt QXIﬂbétbﬁﬁyln @whoi}noﬁlpﬁrazmy&lt hirgidhsayl, 1-pyrrolyl or 1-pyrazolyl,
oxat hi azi ne, 1,4, 2-oxat hi azi ne,

all pf avhachoseay he ﬁﬂh@ésubft@tesl Wit Carplyl 1, 2, 4- di oxazi ne,
4H- 1, 3, 2-di oxazi ne, 1, 4, 2-di oxazi ne,
2H 1,5, 2-di oxazi ne, 1,2,3- dithiazine,

Thi t&nd“ay P hefrs toearbdticlic3arBmdtie bystemseych as phenyl and naphthyl.
1,4,2-dithiazine, 2H 1,5, 2-dithiazine, 25
2H 1, 2, 3-oxadi azi ne, 2H 1, 2, 4- oxadi azi ne,

Th% "{'ellrnz‘frféoﬁwicaﬁét%ary% H‘rélfel?s & 9xaslicazh&ifibered aromatic systems
, 3, 4- oxadi azi ne, 2, 3-t hi adi azi ne,

coﬁuamng;l 40 6 v ammsea,ndmepr mcGe hethfoatiinagselrsted from O, S or N,

su%h 3s §-r{1?rplg glo%éq? 1& r{nr%s Zﬂléﬁ gs %Q!ﬁﬁgiglzs i 0xazoles dithiazoles,
oxaditadolss, Oﬁﬂz?dléfk%lesz bt duofes0 Xid@iaR6les, 2 bx dzokest hkc&lﬂiaﬁkﬁes thiazoles,
2H 1, 3t hi azi ne, 2H1, 4-t hi azi ne, 6érazme

mpiazo&a,zpwezolqs PypplasniEmg) ou fhiappneRhtg.i #1-1,2,3-oxathiazole,

oxat h n, [ (0)4 . -
1 31]‘7:|_oi<a ago 1 339 f%? %Dl%’hdiﬁ A 283 rdI gf}izglk }-Pbycrhglrllazoorle’ 1,2,3
oxdlttakdlej ni,2, 3thﬁd1faﬁdslm "1dH-Il ped-triameleal isoxazbler soxtagole] tispthimzole,

sodi u t d ' 004/0
peE DRI 050 DbV Trpise AFLITRUf, ‘GFAn SRR I, Phf-mgpbered
m o%glgl% hﬂ%se NERN a4 eé))ﬁd‘tl’ﬁ%lh& CQHRQMHQSS afthihah8! dxddiazines,

are potent inhibiters of the glycine
thiatianRipeay theazisngd oeriseyubnidiyest heyazines, useidazings pyrimidines,

treatln dls Ses asspciated w funct.i on
oS QOKn: SOR oG, PRIBh S JUore | Ao Praseate 124
oﬂaﬁﬁ@zﬁﬁé 01”2 VSQJXQ{h?a%lﬂeO 12 2—@%@1&@@6 of 4@3@}(%%&1@' 1, srdivkaxine,

IR X' NRS RRRARRs A-.9, s 110
1 2 4- dloxazme 4H~1 3 2 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-1,2,3-0xadiazine, 2H-1,2,4-oxadiazine, 2H-1,2,5-0xadiazine, 2H-1,2,6-oxadiazine,
2H-1,3,4-oxadiazine,  2H-1,2,3-thiadiazine, 2H-1,2 4-thiadiazine,  2H-1,2,5-
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, 2H-1,4-oxazine, 2H-1,2-thiazine, 2H-1,3-thiazine,
2H-1,4-thiazine, pyrazine, pyridazine, 1,3-pyrimidine, 4H-1,3-oxathiin, 1,4-oxathiin,
AH-1,3-dioxin, 1,4-dioxin, 4H-1,3-dithiin, 1,4-dithiin, pyridine, 2H-pyran or 2H-thiin.

The term “alkali metal” refers to lithium, sodium, potassium and cesium.
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lo wherein Xis 0, S or CRL1R12, wherein R11 and R12

i ndependently are selected fromH or C1 6 alkyl; 15
wore@donosSsl R1, R2, R3 and R4 are independent!|y BeT/BER2@d/000290

from hydrogen; hal ogen; cyano; nitro;

Cl_6-al k(en/yn)yl; Cl_6-al k{en/yn)yl oxy;

Cl _6-al k(enlyn)yl sul fanyl; hydroxy; hydroxy-
DeSdrifftic &1 the/ifventibn hal o- C1 6 al k(en/yn)yl

hal o- C1_6-al k(en/yn)yl oxy .8 20 cycloalk%e ¥
Th@Brﬁee@yaYe@apn (f@lﬁt)ew @inmnaﬂwfeﬁm ofept ghibiters of

P S e

with NMD A @is_fﬁnaidn( awhyar psHlizopBienta.al | c(en/ yn) yl oxy, Cl_6-
al k(enl yn)yl sul fanyl, hydroxy,
hydr oxy- Cl. 6-al k(en/yn)yl, hal o-d _6-al k(en/yn)yl,
In Bﬁ’é Qspgét,_ﬁle@rés%ﬁﬁlﬁbé/lﬂﬁoﬁ' réPides tc@c&nﬁ&ﬁd@tﬂﬁ( €dshil formula I
8-cycl oal k(en)yl -Cl_6-al k(en/yn)yl, 25 acyl,
Cl 6- alk(en/yn)ylgxycarbonyl or
ClL 6-alk(en/yn)y ‘uL;onyI nnﬂmcycllc het er oar yl
optional |y substitutled with a hal ogen, cyano, nitro,
Cl1_6-al k(en/ ynj¥l [ yoRYI oxy,
Cl. 6-al k(en/yn)yl 3 )
hydr oxy- C1_6- al k( € -allc(en/yn)yl,
hal o- C1_6- al k(gf"y iy choal | (en)yl,
C3_8- cycloallc(en)yl (eR?yﬂ?yl acyl ,
Cl. 6- alk(en/yn)yloxﬁﬁarbonyl or
Cl _6-al k(en/yn)yl sul fonyl; or WO 206&/096761
PCT/ DK2004/ 000290 8 NRL3R14 wherein R13 and Rl4
i ndependently are selected from hydrogen, Cl_6-
wher¢ig(en/ yn)yl, C3.8-cycloall (en)yl,
C3. 8- cycloalk(en)yl ClL 6 alk(enlyn)yl or aryl, or R13
and R14 together with the nitrogen forma 3-7-nmenbered
X hed &8 ocgRIN RS2, rvlegeiwii' tind R tidepahdently arg slavteddinen H or Ci.
further heteroatom sel ect ed fromO, Sor NN 5R5is
¥l or monocyclic heteroaryl, optionally substituted
with a hal ogen, cyano, nitro, Cl_6-al k(en/yn)yl,
Cl_6-al k(en/yn)yl oxy, Cl _6-al k(enlyn)yl sul fanyl,
Y ly@roo8y, hydroxy-Cl_6-al k(en/yn)yl,
hal o- C1_6-al k(en/yn)yl, hal o-Cl. 6-al k(en/yn)yl oxy,
C3. 8- cycl oal k(en)yl,
R'CR?8BRE viak €l det @ﬁﬁeﬁbn&%ﬂ? 's@l'ekt@@ Fori hyédrogas Malo g@ﬂx,_@yahﬁ nitro;
alk(enlyn)yloxycarbon | aIIc(en/yH)yIsquo
CroralkRnSRIE; Wheradk(an/Rn lcaWd %@11<(Pfﬁm@ﬁésﬁ 1} hydgpxy; hydroxy-

CEHERBRUL T ISR T, SR oo Cor
cyaldafigad)yn) v orc3qrcyb1,oanx(en§§nsclaga@1k@hﬁjmﬁg et heramilit h t heCis-

nitro _ _ .
alk(en/yn ?yloxycarbonyl Ci.s-alk(en/yn)ylsulfonyl; aryl optionally substituted with a

halogen, cyano, nitro, Cigalk(en/yn)yl, Ciealk(en/yn)yloxy,  Ci¢-
alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.c-alk(en/yn)yl, halo-C;¢-alk(en/yn)yl,
halo-C.¢-alk(en/yn)yloxy, Css-cycloalk(en)yl, Csg-cycloalk(en)yl-Ci.c-alk(en/yn)yl,
acyl, Cis-alk(en/yn)yloxycarbonyl or Cie-alk(en/yn)ylsulfonyl; monocyclic
heteroaryl optionally substituted with a halogen, cyano, nitro, Cy-alk(en/yn)yl, Cy-¢-
alk(en/yn)yloxy, Ci.¢-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.s-alk(en/yn)yl, halo-
Ci¢-alk(en/yn)yl, halo-Ci¢-alk(en/yn)yloxy, Cs.s-cycloalk(en)yl, Css-cycloalk(en)yl-
Cis-alk(en/yn)yl, acyl, C;.s-alk(en/yn)yloxycarbonyl or Ci¢-alk(en/yn)ylsulfonyl; or
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forma 3-7-nmenbered heterocyclic ring which optionally
contai ns one further heteroatom selected fromO, S or

WONR200159¢%61 i s sel ected from H, Cl_6-al k( en/yn) yPCT/DK2004/000290
Cl_6-al k(en/yn)yloxy, Cl_6- alk(en/yn)ylsulfanyl, or
C3_8-cycloall (en)yl, prOV|d§d that when R6 is selected
from Cl1_6-al k(en/yn)yl oxy, or

_NRE64 alh&éanRYN i R fiateend el Xel SclédRdl Rbzn hylassgehn C;.q-
R11 and R12 independently are selected fromHor Cl1 6 .
allgeryn)yl, 25- oRTCRA(RDY a b sichieleplstraaritCys dkicapndd of eerh PE R

ang: ]&1 tﬁ%pléﬂeg %i’éﬁ 2q¥é gl ttg § %’a‘r: gﬁ%ﬁn@% l hcfitir%%rc?fa d:) \%9 Whlch
opﬁyﬁiil@)@)bn@in_sﬁme éinkl(@ m]/efgeﬁ)aydm s€ldctBd from O, S or N;

al l c(enlyn)yl sul fanyl - C1_6- alk(en/yn)yl or
C3_8-cycloalk(en)yl; or 25 R6 and R8 together with the

R & gﬁggg&éﬁh@h@t@foﬁfﬂt (g)gloﬁal?y %@@ﬁfe%%ﬂ?& 8418 géﬁ: |cy£-ho

ring, I's sel ect fromH Cl_6-al kg 1y
nitor, (G3-a8k(ey/yhyyal leQeml}(an/yrayidxmlamjﬂ((R@‘ynbﬂ@ fany hydroxy,

hyﬂgg,%?%i” e %/Xrgfyﬁ,'(lgaﬁc}gﬁ y{?ﬁ(?é?&'fﬁ)gﬂa%i@f SR oxy, Cop-
cy@lbglﬂcﬁéi‘l/)}ﬂn¢}’% §j§zﬂl$ h)y@&@ aiﬂ{(leﬁ}’g/ﬁ)?d vyl Cy¢0r

8-cycl oa

é or R7 and R8_tqgether with the
allﬁﬁﬂym)g@xyﬁ@bmé ac—elkéﬁnédl)glsmfwh‘@é rel ﬂ’et é\f@t‘iﬂél’& cand R

T

o-S3l0B a0y 0a] k{lRfenyin)ylwr awmil ded 'f lamlR getEBfr wrth ﬁmlreimm
from WD"2004/,096761 PCT/ DK2004/ 000

form 28-Gmereisy %eﬁrew ic ging vhigh %ﬂtwpé‘%?mtwg o fnther

LS tggq-]go &f.€1 n R11 and R12 independently
heg&?‘gﬁglésec% rom or Cl 6 al kyI and RO and R9' are

i ndependently sel ect ed from H, 6-al k(en/yn)yl,

R REBAH T B renp He: 6 ?ﬁm}w foxgy Cro-

al&%n@nﬁﬂéﬁllﬁﬁi/lk 6€0). %Eyclé’iﬂc(eﬁ)ﬁ?yr@xﬂﬂedﬁa{ wBat Refs seietiad thhoen

tfogen forma saturat menber ed heterpcyclic

Cr-nl(enmsloRS arésellesun)udiany] thorXes &Rk Fen/Whergip R and
1@ C n/yn)yl sul fanyl, or
cé“%%’%%ﬁ‘ﬁ %xe)c%)éyﬁoﬁ?i_}ord%oﬁ% at %he% Slig is gel ect ed

from Cl_6- aI k(en/yn)yl oxy or

7Cl Al k( en/y(gylsulfan then X is CRL1R12, whe
I%nge mdepéndently selected from H, C;¢-alk(en/yn)yl or Cs.5- cycloalk(en)yl

R’ and R” are independently selected from H, C;.¢-alk(en/yn)yl, hydroxy-Ci.¢-
alk(en/yn)yl, Ci.s alk(en/yn)ylsulfanyl-C;_¢-alk(en/yn)yl or Cs.g-cycloalk(en)yl; or

RS and R® together with the nitrogen form a saturated 3-7 membered heterocyclic ring,
and R’ is selected from H, Cy.s-alk(en/yn)yl, or Cs.g-cycloalk(en)yl, and R’ and R” are
independently selected from H, C;.¢-alk(en/yn)yl, hydroxy-Ci.s-alk(en/yn)yl, Ci.6
alk(en/yn)ylsulfanyl-C;.¢-alk(en/yn)yl, or Csg-cycloalk(en)yl; or

R’ and R® together with the nitrogen form a saturated 3-7 membered heterocyclic ring,
and R is selected from H, C;s-alk(en/yn)yl, Ci_¢-alk(en/yn)yloxy, Ci.6-
alk(en/yn)ylsulfanyl, or C;_g-cycloalk(en)yl, provided that when R® is selected from
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10 R12 independently are selected fromH or Cl1_6
al kyl, and R7 is selected fromH, Cl1_6- alk(en/yn)yl,
woro0dBIBecrycl oal k(en)yl, and R9' is sel ected fPOGNDK2004/000290
Cl_6-al k(en/yn)yl, hydroxy-C,.6-alk(en/yn)yl, C1_6
al k(en/yn)yl sul fanyl -d _6-alk(en/yn)yl or C3. 8-
cycloal k(en)yl; 15 R10 is H, Cl.6-al k(en/ n)1 I, aryl,
C a3k eBlymbPylaksk 0. 0 y-ajk(én/ynyBin a1 dien X imhéRi méictein R'! and
substituted with a hal ogen, CF3, OCF3 9%’ N2 or
R C@_d@pea}d@)(r@h'flr)@ﬁylyptpd &ronpH, o Geng glkyln@%dali{’ a h akggindependently
j opasst | ¢ f reof, such
o S Dy s Pat@am g, 1R 2,
alld ev'paljyieaifanydfCif sealkieham)yl oXiCs s-@yclbalkemgtlher enbodi nent
of formulal, Xis S. In a further enbodinent, Xis
CR11R 2, wherein R1' and R12 independently are
R3s@leCt8ekthdr QM Hhe QitAlges Yorm 8 bthratd IR hfttlberddheferocyclic ring,
further enbodi nent, is CHRI1, wherein R' is

anf, R de sadeptdds fyzmdi @ -ccAlk(epiyn)d 1S hs-aks(ebrmyloxy.| Gr-a
AR RIRGEL o I prodBnd By TR e o

CrepRREnBN¥loxyY o € $alk(biys)ylsutfi theri adCRER!, ofherein R'' and
formula I, Xis 0 and Y is S 30 In a.further
R ¢ inslsaendently atre selseteditiom H quCrisllignddiers selpcted frop e
' ' e of: (h BsAl e
o R Gy (S PRAFRT 1f AT fod Gt E AR
hyfiodyh@f.-alieadinienC: s &k(dntyrgplbe gt Ci s-el( e/l beres. -
Sﬁ%@ ags d, F, Brorl, e.g. d. Ina further
CYelPBOsHERt of formula I, RL is NRL3R14 wherein R13 and
R14 i ndependently WO 2004/ 096761 PCT/ DK2004/ 000290 10
are sel ected from hydrogen, Cl.6-alk(en/yn)yl, )
R'G3is $H o ko (& eyl | arylcard-Coyalkesalsi)dn yierenl agyl is optionally

| k(en/ . or aryl. r _epbod; : :

PR il G BB (AL BN, or o st
m&tan 8hdiess svkifubn, pbRsdiirR igiuior m a 3- 7- menber ed

heterocyclic ring selected from1 -norpholinyl, 1
or-afiaidhirapinguch as aphereacediicaly acqeptable sl ny| |

1- pi perazinyl, 1-honopi perazinyl, 1-im dazolyl,

1-pyrrolyl or 1-pyrazolyl, optionally substituted
Iniintdinteod@herfi-of fdeydula 1, X 8 G.Un ahethereamodiimenttof dbrnfuda N & S.

I, RL is _ phenyl_aptj l'y subspyituted.with
Inpefugerembadiment Kt P@?nl%hs.%hea?lﬁ 1n?‘%‘f‘§yllg\ée@f§€qﬂﬂy are
| ) il / i ’ 3(1 1
e G
wheakin- 10 iSsedcke(efidng 16), latkwy,, suctBaBmethy]. dmp igréey ginbodiment, X is
Cﬁf—s' cycl oal k(en)yl

In a further embodiment of formula I, Y is O. In a further embodiment, Y is S.
In a further embodiment of formula I, X is O and Y is S.

In a further embodiment of formula I, R! is hydrogen. In a further embodiment, R! is
selected from Cp.¢-alkyl, such as methyl, ethyl, n-propyl, isopropyl or t-butyl. In a
further embodiment, R! is selected from a halogen, such as CI, F, BrorI, e.g. Cl.In a
further embodiment of formula I, R' is -NR"R" wherein R" and R'* independently
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10 C1.6-al k(en/yn)yl, acyl,
Cl _6-al k(en/yn)yl oxycar bonyl or

w@1008/0247k( en/ yn) yl sul fonyl, such as phenyl subGT/DKaw0a00290
with one or two subtituents, typically one, selected
from Cl.6-al kyl, or Cl.6-alkoxy, e.g. nmethoxy. In a
further enbodinent of formula I, R2 is hydrogen. In a

ard sﬂécl‘&lrfr@ﬁbl@dtdgemtcl Rk (es/ynkB, @ﬁL@Ql@ﬂk(ém)QmQ g-

such as nethyl, eth propyl ., i sopropyl
cy@PTﬂst(%@alyqll 5 41h(ea/ynm ot At T #ﬁw&ﬁ%ﬁ“fbod@eﬁt of Cumpl ok is -
Nl?ﬁﬁm Whd?8h 308 8nd ﬁwotg Gl‘q\llt}} {he Fﬁf I%ﬁ form £3%- —mgn’oeﬂeﬁ a

urt her enbodi nent o or mu IS cyano.
hefensdybbe riegbel ditok fromof-mbgiwlihgl, 1-pipdRrlingg, Nm@ﬂgﬂnyl 1-

az%hylgygleg g}per%ir? d " E)élggr;; nf ?[}t l'gag%{;rg,clls el e(il(]: d) {/ﬁ}%{]zolyl
op@gneﬁl“y%%ﬁ’cﬁ{eh(\ﬁm y bl ?CA 101, @1‘1 K@lﬁﬂ{e}{ Bnvbdigfenfbormhia 18R 20
further embodiment of formula I, R2 is NRL3R14 wherein

phe1yd oahdn@hwsdosiqeteﬁ@vlﬂw lnaiogmh@yanpx niggehi-d-alkanamn)yl, Ci-s-

all%e%pn)srﬁy, ﬁ‘%—gﬁ(ie }g eSlrl]ifadly ﬁ;}%ro}? f &rggj{ g‘f ﬁr'fI}k(en/yn)yl halo-

Cik= aﬂK(%ﬁﬁyMl, hmmlﬁaﬂﬁéw?ﬁbbloxgz @le@ﬂk@ﬂ)yﬂlﬂm-c&cloalk(en)yl—
i m dazol rrolyl or 1-pyrazalyl

Clgc?élsﬁen&ya%/sédaco@ oozt llefen/gm iylqeyarbppylor G e e yn) yls¥ﬂf0ny1

suc%?p noﬂgeﬁgpgubgﬁfnu{eﬁ vﬁiﬂ %Ilelpoerrt@é ﬁtﬂ‘tﬁ@ﬂ%@ Oc#qﬁ@alf}f (lSJHer seelchted from

Cerdikyli o0t ¢-atkotyrempibhetioxyR2 is phenyl. In a further
enbodi nent of fornmula |, R2 is phenyl substituted
with a hal ogen, cyano, nitro, Cl_6-alk(en/yn)yl, Cl

k I R?i
Sl X AT e
u na

sehaated fBIm6C ad- Mwn/swh) 9 mcshyl G3hd; oyubeml isppropyl or

grge?% qﬁrgﬁ}tyh) i)s' sg%g%g&% ?ﬁa%%!ﬂ&f}lély %Cl, F,Brorl,eg.Cl.Ina

ﬁlﬁh&( S odihisat hanyk I, BU psrbyaﬁo Ahenfirthst 8abodinieatoffothula 1,
pone or tyo subtit ent s typi caII){ one, selected from

R'Gs -8R Ry whroR 6 284 ﬂ%é‘b;gylep@d@ Yriietsslegted doms fgdrogen, Ci.e-

SRR A I B 85,

fuRBer @maodme@tcmomuuaa; -1 m#NR,”l%u&ﬂnemn BV amd Ri“ngpethsiOwith
2004/ 096761 PCT/ 004/ 000290 . 11 In_a further
the REERECREATD 3f3-7 D?%r C‘ hetgggeydicing: slrstrd femal-mamhelipyl, 1-

t | f | -
DR 3y, S, ARG opsdeaen,
infidazohgy 1enyodilnent-py@3olyk C@@b@&ibesiﬂfstlwmdawﬁhl a)g'feﬁalk}’l In a

2 |
e R I R LR R S AR )

InRd 4uithéieaansianiehy ob f&hﬁl@@' Réﬁ@q;héﬁ}ﬂnlm)édﬁ@tﬁeﬁ embodiment of
(enly n yl, 8-c cloalk(en)y

fomauladaRE (lfelﬁi)ﬁylb’ @bs@tuwﬂmlﬂm Palpgen, e ang; yutro ICn salk(gi/yRe. Cio
6 gere%?yanlogiy,Of CI Goglmjelnf""yngyls&n&/f hydroxy, hydroxy-Ci.¢-alk(en/yn)yl,
halo-Cy¢-alk(en/yn)yl,  halo-Ci¢-alk(en/yn)yloxy,  Csg-cycloalk(en)yl,  Css-
cycloalk(en)yl-Cy¢-alk(en/yn)yl, acyl, Ci¢-alk(en/yn)yloxycarbonyl or Ci¢-
alk(en/yn)ylsulfonyl, such as phenyl substituted with one or two subtituents, typically
one, selected from C.¢-alkyl or C;¢-alkoxy, e.g. methoxy, or one selected from cyano
or Ci.¢-alkylsulfonyl, such as methanesulfonyl. In a further embodiment of formula I,

R? is a monocyclic heteroaryl, such as pyrimidinyl.
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NR13R14 wherein R13 and R14 together with the nitrogen

forma 3-7-nenbered heterocyclic ring selected from
wa2omiopdrel i nyl , 1-piperidinyl, 1-pyrrolidinyl, PAF/DK2004/000290

azepi nyl, 1-piperazinyl, 1-honopiperazinyl,

1-imdazolyl, 1-pyrrolyl or;1-pyrazolyl, 10 optionally

substi tuted Mﬁth a Cl_6-alkyl. In a further enbodi nent

In@ffuftﬁérrmhta)dhmeﬁl’oﬂ froph ey is Hyrogeh UnthRithenbabbdimient, R> is
of formula I is henﬁwlsubstltuted wi th a hal ogen,
Sel?yfﬁﬁofmfﬂl@lrﬁoalkﬂi seehapk Verithyl, neropylaisRPERYY, AY WB‘S&@» In a

%fr it gﬁ&%yﬁg ls%}él}:{eﬂ 4111 aﬁlgl?égé%)gﬁ%h as E&e ﬁ}Br 0§ eg.Cl.Ina

fui‘thdaroantﬂ‘:ibdﬁneml df(fenhyla)IyR NEC3RE- wlmbmam (aad)g}r‘ mdependenﬂy

ag| E@Eﬁ?@l ) lolg}i;g%}yﬂlliﬂﬁ% 66f11 lﬁéﬁ 1/ W '#lgglﬁ mf}, Css-

cy%kb%ik(éﬁ p@?@%ﬂ{(&%ﬁﬁ 1 Sr-@dmd ﬁﬁ‘thepélﬁb@dmfeﬂ@of formula I, R? is —

tuents Lypica Jy one, selected from Cl. 6- al kyl
NB 1 véerdin XYy, ansl &' toastliesxyith dhe dh@og,e‘@l &umed $r/oppmbered

In a f di E : i S
he%% %I 1'ee ecttoar qu f;ucne%gm? {1 % enf/iﬁi.}}l’zé%%ﬁ}ozldﬁlyl’ -
azbpinih) Qﬂplpﬂﬂa@ﬂynelnhorﬁéplf)&ﬁﬂhﬂa LHimifRé&oly8, hygroperor 1|-p1yrazoly1,

further enbodinment, R4 is selected fromCl.6-alk

opsigapllyasubsiingd withtaGi-¢- alll‘FYbrI%ﬁyﬂ‘Mh?rs%]PWF’mo‘Pf for%{ayﬁ R’ is
pilellyRin 5 AR Er® %Fénffﬁf‘fognﬁi% I edh%ﬁﬁes%bgtﬁﬁﬁh Rvith a halogen,

ogen, such as I'n a
q@ﬂhOdﬁﬁBptC@%aﬂmmﬂwmngxhaﬁdk&nmﬁkﬂamﬂ vibver @k Enhdylaulthnyl,

G o TGS s MRy oo by MRS pato-ci
al%%gﬁ%?i&yp @3§(§/§i&élk(§i§?al 25, @ya&mgnyﬁ)m o8 eﬁkﬁqfilfi%byl édi/l acl 6

erho nt of ornu a
al]%(]aﬁ/yandommomgbomér 6 ﬂ\lik(dm/}tﬂl)}dSldfCtrryb goch applmnal Substlm‘feci Wlth

g e
mdth8ZERir e, seﬂecwdpﬁélﬁ ayd. In alfuRRE0ahRsdi@ent vl formula I, R? is a

1-imdazoly Krro yl or 1-pyrazolyl, optionally
mguwh@h@t@@arsw 16 astiomeaykyl . In a furt her
enbodi nent of forrmula I R4 is phenyl optionally 30
substituted with a hal ogen, cyano, nitro,

InGll fifthet khibodiehy bf foﬁ;’huﬁ IaRk (ﬂycmsgeyu Bixy fur@er 6émbodiment, R” is
alk(en/y yl sul fanyl ,

seeiRdoCE -6 byl (W ;?ﬁ)lwh.‘/lh Syl EIPISPY) {igaproRyh )y t-butyl. In a

f@%}%mﬁ%@gﬁ Hz é X%'lééfécpﬁéﬁn a%é%e%%%ﬁ%s l{gey ¥4 or I In a further

elﬁfﬂodimahik (0323 lﬁdlymylg/ II,oRy G| D& (whereln R and R™ independently are

sl %@ﬁ’@?g@#@é@%&%&@%@%@@@%ﬁ SO

6 Qllk(ény‘ﬁl)ilu&t dryuen tanurtﬁéﬂyn%hirMexﬁra@ fors@l1£ T Vit NIPR !4 wherein
G1_6 or Cl1_6- al koxy, e.g. rrethoxy In a further

Renbodli Rqenuog@helf (Wl‘fh.l the nitroRen jferm ha PFyT-mepibezedt higterpsiclic ring
se?g?ecfj ROEN {—morpshohnyl, 1-piperidinyl, 1-pyrrolidinyl, 1-azepinyl, 1-piperazinyl,
1-homopiperazinyl, 1-imidazolyl, 1-pyrrolyl or 1-pyrazolyl, optionally substituted
with a Cig-alkyl. In a further embodiment of formula I R* is phenyl optionally
substituted with a halogen, cyano, nitro, C;.¢-alk(en/yn)yl, Cis-alk(en/yn)yloxy, Ci.¢-
alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.¢-alk(en/yn)yl, halo-C;¢-alk(en/yn)yl,
halo-Ci.¢-alk(en/yn)yloxy, Css-cycloalk(en)yl, Csg-cycloalk(en)yl-C;.¢-alk(en/yn)yl,
acyl, Cp.s-alk(en/yn)yloxycarbonyl or Ci¢-alk(en/yn)ylsulfonyl, such as phenyl
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20

5 phenyl substituted with a hal ogen, G _6-al kyl,

Cl _6-al kyl oxy, Cl_6-al kyl sul fanyl, halo- Cl_6-allcyl.
wab@4piaeyl ring may contain 1, 2, 3, 4 or 5 PCT/DK2004/000290

substituents, typically 1 or 2 substituents

i ndependently selected fro he above, such as O, F,

met hyl, t-butyl, nethoxy, nethylsulfanyl or CF3. To
stiblstitusddriaitie ohd blSWvdl\.iulbtiﬁjdhtsJ typichilf Ond, Relcttod Efdid Ofs- hlkyl or Cy.6-

ny way, the follow ng sub-structure of fornula I

alke S MSRMY- of the invention: 10 Rao R19 R21 R18

Rl17 R7 RL X1~ NR8 (la) Y_R RAR9ORR. 3R

R1oi 0 wherein R > R2, R3 R4> R6, R7, R8> R9> R9> RI0 >
Inxa ﬁmﬂtefverab@hmnu@tffpm@la LR ¥ie ph&ﬂyh Ih a furth@mnﬁgodlment R’ is

PSS! 4 e R okt C R Rty Gobbradiany holo-

C?@h&fd qlﬂlefph@ﬁ'?l Hingriﬂ&yo&ﬁfhm v 2,@ ﬂ'okS'subﬁlu&t@'tﬂéaﬂ&M ror 2
sul fanyl ,” hal o- C1 . I'n an

S@ﬁ%‘@éﬂtﬁﬂ&gpmdﬁnﬂg selectechiram tbwmen@wh aR(Y, F,enetd| eoutgl

e e L

argnh oy Itlﬁﬁéfdﬂloﬁlr% fub-sekred 6idfof‘1h@1m1hk athéthb@mentefihe ASention:
A, or F;, halo-Cl_6-alkyl, such as CF3; Cl_6-al kyl,
such as nethyl, or t-butyl; Cl 5-alkylsulfanyl, 20

such as -&CH3; or Cl_6-al kyl oxy, such as nethoxy. In
angenboditnent, R20 is selected fromH hal ogen, such
&G F; halo-Cl _6-al kyl, such as CF3a or

Cl_ &« ch as et hyl . In an enbodi nrent R21 is
H T R17 and R21 are both H, and one or two
RN, R19 and R20 is H, and the remaining
substi § ) is as defined above. In a WO

ZOOAFéﬁ 6761 |PCT/ DK200§7’ 000290 13 further enbodi nent,

R19 and R21 are I Hsand one of R18, and R20 is
haI ogeR! \(t _R (Ia)

wherein R, R?, R3, R* RS, R, R R% R”, R'°, X and Y are as defined in formula I
above, including the described embodiments above and below, and R”, R18, Rw, R
and R?! are independently selected from H, halogen, C;¢-alkyl, Cy_¢-alkyloxy, Ci.¢-
alkylsulfanyl, halo-C,_¢-alkyl. In an embodiment R'7 is H. In an embodiment R'® is
selected from H; halogen, such as Cl, or F; halo-C;¢-alkyl, such as CF3; or Cy.¢-alkyl,
such as methyl. In an embodiment R is selected from H; halogen, such as Cl, or F;
halo-Ci.¢-alkyl, such as CF3; Cy.¢-alkyl, such as methyl, or t-butyl; Cy.¢-alkylsulfanyl,
such as —SCH3s; or C;_¢-alkyloxy, such as methoxy. In an embodiment, R is selected
from H; halogen, such as Cl or F; halo-C;_¢-alkyl, such as CF3; or Cy.¢-alkyl, such as
methyl. In an embodiment R*' is H. Typically, R'” and R*! are both H, and one or two

of R'®, R" and R* is H, and the remaining substituent(s) is as defined above. In a
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such as F, and the other is hydrogen. In a further
enbodi nent of formula I, R5 is naphthyl, such as 1
wo paplopdtgl , or 2 5 naphthyl. In a further enboPCTBKR(04/000290
R5 is naphthyl substituted with a hal ogen, Cl_6-
al kyl, C1_6-al kyl oxy, Cl_6- zllcylsulfanyl
hal o-Cl. 6-al l cyl. The napht may contain 1, 2, 3, 4
furer 2mBUBBtdnt, FENITS' ahd RFCak hi Hl a8l ore SLRST aﬂdlﬁ%‘?h@hamgen
i nde endentl sel ected fromthe above, such as O, F,
suﬂ@mﬂﬁwndﬂkbu §Ais hyidioBetky, et hyl sul fanyl or C173 In a
further enbodi nent of forrmula I, R5 is nonocyclic
het eroaryl, optionally io substituted with a hal ogen,

In @ Yafiger emibb dmeneduf ﬁyrmhﬂ«a(IeRf ;snﬁaphthymucﬁr @&l Ikhabiiyn) g Xy,
Cl, 6-_al k(

/ n)yl.sul f
nan%ylo 2 @ft ¥ fe% % s nw&ﬁﬂal eﬁbs@tua?wgh Pypalogen, Cre-
e : I
all %‘ Ccé-llé Hgg eﬂé oIX ﬁg{ Y {jllla%?’%ﬁ(] & n?i 9@k 55&?91})’1 may contain 1,
2, 814 6r &Bl&(SE‘rWems) tybwrily éuob@rsybstltuents 1ndependent y selected from the

R T b e

In @qu@he@ lek{b@BinYeht BE forkadlll, RS jcMehagtiid Eé”téﬁéhnyl optionally
8-cycl oal k(en)yl-C1_6 al k(en/yn) yl or ary
b

or R15
subﬁrﬂutm &ithogwdogen, Cmn@mltfh,eclm-iﬂk@g/ o@mﬁlk(en/yn)yloxy, Ci6-

oy TR AR SR ORISR el

hal¥-CTy-RikCal/yn)y e Cipaatyatit(eg)y) ﬂ3.@¥c@6]by]k(eﬂ)$l Cei-dk{endyn)yl,
from oxat hi azol es, dloxaonﬁf ithl & h
ac o aH6 PR D) iRy sipamd rlesalkieh yapdruiony] @B oReswherein

RIO%AF R “%ﬁdeﬂeﬁ@éﬁli{fﬁe Eéigote(i Bb& & Jax ))yl Csg-
pyrazol es,” pyrr uran(s), thlopheaz
cyoboalkiérayl @e,s-cydodkéml)yidém aﬂt(emiyn)yil pezyl, ox

t hi.adi.azi n azi oxazin t hi, azi

I TR TR T R S —

on@'fﬁﬁﬁé}%eter@it&ﬁ'sbl@&ed Bkl Ol 985N, 1 1@£li5y Qich hbridsyclidheeroaryl
further enbodi ment of formula I, H In a further

is eerimidd fremt oxafbBazodes(liogazoks, @tlkgaoleSs@cﬂdlaégleﬁéhWIazolﬁﬁ a

t he
tr1g%c&f(ﬁse }?;)weﬁ ffso%lazog tﬁotégz@%s :fq(c%(s ghxlél’a%e@ pyraz?]ﬁ )P)}rrroles
hihes), KxdthiaGinds| Biokazinw) dﬁl&hﬂn&l bxadiazihss? thladlazmes

pen entI are seIectedfromH or. Cl1.6 alk%J a
trlﬁ%}flpsh eKraziggsp z,t@mpy@tpzmqg,r pamdélzqnes pyrimddines, oxathiins, d10x1ns

. / I nyl, such as Cl. 6-al kyl sul fanyl,
dléi.}%lg’ p%]?&%?s%;}%ﬁ/s "%ﬁ’%r ovided that X is CRL1R12,
wherein R11 and R12 |ndependently 30 are sel ect ed

f H Cl.6 | . 96 004/.Q00290
Inlaﬁuf?lrnt]herae%hﬂdem%?‘ﬂa% %&I&‘l% ?{ ?rb% ﬁﬁfha ﬁ?égle}e&t B 5ty
alfc#ir LR as Mﬂr drSbddimbit Rlrdlula B lKﬂis as e S met hyl,

opy 7

or isopr I'n a further embodi ment IS 1o
almnam)yloxy, such as Ci_g-alkyloxy, e.g. methoxy, provided that X is CR''R",

go gether

wherein R!! and R'? independently are selected from H, or Cy.¢ alkyl. In a further
embodiment of formula I, R® is Cy_¢-alk(en/yn)ylsulfanyl, such as C;.¢-alkylsulfanyl,
e.g. methylsulfanyl, provided that X is CR''R'?, wherein R'" and R'? independently
are selected from H or C;g alkyl.
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cycloallc(en)yl, such as C3_8-cycl oal kyl, e.qg.

cycl opropyl, cyclopentyl or cyclohexyl. 5 In a further
weontagperent of formula I, R8 is H In a furthePCI/DK2004/000290

enbodi nent R8 is Cl1_6- allcyl, such as nethyl, ethyl

or isopropyl. In a further 1nbodinent R8 is C3_8-

cycl oal k(en)yl, such as C3 _8-cycloal kyl, e.qg.

In & \fGrties reﬁw)thm@y of fpentayl R6 is quml Ao ekt embadimentfRIrik k-
enbodi nent _of fornmula I, In a further

allyihisgah AemethyRethyd Ot}fOlefomz)l n 41 @Wher %E?fha@nh& A 3-8
cyﬁl}(?g]? Ee)??lc%}ﬁzg% @?% (:zd})glk?l felér é}%}%ﬁp g]g;?"lpg}cmﬁtyl BPcyctohexyl.

hydr oxy-Cl_6-al kyl, e.g. hydroxymat hyl. In a further

i GRS 0 b2, B il et dien g G
an@h kyks u fn%myh oA Br @bﬂfﬁbbyl ?11 g furff%lf embwhfeﬁﬂ we byl 15

I'n" a further enbodi nent formulal, R is H In a
cytlopkkkmm)ylesisbdis ﬁ?emcyclR@Ikiyk e@l g!B‘»lOIHDRXll cyciapentyher enedohexyl.
ethyl or isopropyl. In a further enbodinent, RO' is
hydroxy-Cl_ 6-al k(en/yn)yl, such as

In E&fdftﬁ?éﬂén@bdﬁn@it bf form@.legl RAyoM opayiatthyd embodimefityRe heT -
enbodi nent

allgylyqueh ﬁ§/ﬁl)e§h3’§lﬂﬂf3’é Ry }SDPIPPBL In & festirey A pdiment R 4s hydrogy-Cr-
| kyj 1~ 20

A R

errtﬂmehméfﬁyR mt(h 6ma<(emga)ymafmyucy1 6 eﬂledeatyhbd suchas C.g

allﬂa&l%g@y 6 élkyﬁl(éi%( g‘%ﬂg’%‘-‘%{lﬂ gfglé{ or i sopropyl ;

hydr oxy-Cl_6-al kyl; or Cl_6 al k(en/yn)yl sul fanyl - C1_6-
al k(enlyn)yl, such as Cl (3 al kyl sul fanyl - C1_6-al kyl .
InaEfurtheracnﬁhndtm@ﬁ of fiyouiilae B isft]. fiw e durtteer pmbprdignens R, is|Gy-¢-

oy R RSP SRITEP b PO s BB BESAASS .
G-Q%ﬁfﬁ? W Cduch ak hj?(ﬁoxﬁ\-@ Rkl . gellyaﬁat;@ﬂlemyormuﬁl@ier6 30
en/yn)yl or 8-cycloallc

ermhmﬁ@ege m%l@m B S Gy Gy PR BB y1

AR Ch ool ooiheniibly

C380yc|oa|k(en)y| To illustrate this, wthout

o] S ety e 051l b ndependeny

1 94 b3, lett B 4 ng Crem
Se?#%&?‘f%% o5 ol B BN 3 B OB HFoxy-Ci
alk(en/yn)yl, such as hydroxy-Ci-alkyl; or Cy.¢ alk(en/yn)ylsulfanyl-C;6-

alk(en/yn)yl, such as C;¢ alkylsulfanyl-C;¢-alkyl.
In a further embodiment of formula I, R' is H.

In a further embodiment of formula I, R® and R® together with the nitrogen form a
saturated 3-7 membered heterocyclic ring, and R is selected from H, Ci.¢-
alk(en/yn)yl or Cs.g-cycloalk(en)yl, and R® and R” are independently selected from H,
C.¢-alk(en/yn)yl, hydroxy-C;.¢-alk(en/yn)yl, Ci.¢ alk(en/yn)ylsulfanyl-Ci.¢-
alk(en/yn)yl or Cs g-cycloalk(en)yl. To illustrate this, without limiting the invention in
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15

RL X RO, (r) (Ib) R R RBRO ~10 5 RYR/ RL XON2
R4 9 RRO O(lc) RRlo R 3 wherein R1, R2, R3, R4,
WR20487676R9, RO', R10, X and Y are as defi ned P@I/DK2004/000290
formula | above, including the described enbodi nents.
10 I'n a further enbodi ment @f fornmula I, RC and R8
together with the nitrogen forma saturated 3-7
anyeRethe dohel e say-elrictures 8fformarh IRre rvlep&ldent edtbddirasntklof
Cl_6- . al k(enlyn)yl, Cl_6-al k(en/yn)yl oxy,
t11~T;11E1V6m!59nr<(enI yn) yl sul fanyl or C3_8-cycloal k(en)yl,
provi ded that when R6 is selected from
Cl_6-al k(en/yn)yl oxy or Cl_6- alk(en/yn)ylsulfanyl
tpﬁfgn X is CRLIR12, wherein R11 and R12 independently
are \15 sel eclted fromH or C1_6 alkyl, and RO and RO’
ndependgnt | yosel ect ed from’—| Cl 6- alk(en/yn)yl,
< (31 6-af B( n/yn)yl c1 5 (b)
I -Cl1_6-al k(en/yn)yl or
RC3 8 cyc'FoaIk(e \10T0|Ilustrateth|s wi t hout
| i mig% ng the HﬁentRon in any way, the follow ng
sub-structure of fornula | is an enbodi ment of the
invention: RS '~ ' YR XNs (ld) R R4 RO ~ey 3R
Q WO 2004/7096761 PCT/ DK2004/ 000290 16

ot .

wherein R!, R%, R3, R R, R, R, R”,R!% X and Y are as defined in formula I

above, including the described embodiments.

Tn a further embodiment of formula I, R” and R® together with the nitrogen form a
saturated 3-7 membered heterocyclic ring, and RS is selected from H, C;.¢-
alk(en/yn)yl, Ci_¢-alk(en/yn)yloxy, C;.s-alk(en/yn)ylsulfanyl or Cs_g-cycloalk(en)yl,
provided that when RS is selected from C_g-alk(en/yn)yloxy or Ci.¢-
alk(en/yn)ylsulfanyl then X is CR''R'?, wherein R'" and R" independently are
selected from H or Cy_ alkyl, and R’ and R are independently selected from H, Cy.¢-
alk(en/yn)yl, hydroxy-C.s-alk(en/yn)yl, Ci.¢ alk(en/yn)ylsulfanyl-Ci_¢-alk(en/yn)yl or
Cs.g-cycloalk(en)yl. To illustrate this, without limiting the invention in any way, the

following sub-structure of formula I is an embodiment of the invention:

R
Sy
R! X
N
6 (Id)
2 4 R 9)\\«[&0
R R R o
R® R 0
10~
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wherein R, R2, R3, R4, R5, R6, RO, R', R10, X and Y

are as defined in fornmula | above, including the
waleaanddyed enbodi nents. In a further enbodi meneCDDK2004/000290
formula |, R8 and RO together with the nitrogen forma

5 saturated 3-7 menmbered heterocyclic ring, and R6 is
selected fromH, Cl_6- al k(en/yn)yl
wiekeif RA) B, RENRY, RYRORP, REIRB: Hldflan ki) vbsadd iaRytmals T
C3_8-cycl oal k(en)yl, prow ded that when R6 is
abg@:@&%ﬂ%?@rﬁe&k@dﬂ@@ WP yl oxy or Cl_6-
al k(en/yn)ylsul fanyl then X is CR11R12, wherein Rl1
and R12 independently are selected fromHor ClL 6
In alfkmhar carvodiRerit of Sehmit B & fa,ndaﬁ? hgethibr ﬁmﬁltke( gitdoger) §ormar

soGitg) 31T RRPRY RSO et B SREBRATY f o1 6

all lallﬁgﬁﬂﬂi B@Hlélﬁlﬁ )?ﬂ?’lbx$]cq§; a@lk(iéﬁ/?ﬁfyym%.hylcﬁr Cs.g- cycloalk(en)yl
‘cl oal k rate this, witho
provided ﬁhaQWhﬁeRu mﬁ@%ptedrﬁqnwalkﬁayyn)Uh@yfomqlmw ng

b- st di
ARRDRb TG tperf X i ORERS pligréin 3\ BEPRY i en flarl B
seBcth ﬁroﬁBHRﬂﬁQ 6 a115y1V\lﬂﬂrI€7l i8 sB&ctecﬁR&om@, CRéalkfp/ynha, or K3 .¢-
X ang Y are as defined in formula | above,

CYPW@M@)W@ apR” desdegtesbigonadh SdisridrEer/ynihdidryaSter i x
1B e G S L P C ARG S o Ty Ploh g, 18

illdesitgihil edthaur ]an&mgdhmrwtzmtr(m infny Imathe doitbvEng subvetructure
In a further e t of 20 formula le, the *

of derayp hised qopRedea %emwp’z?nfurther enmbodi ment of
formula e, the * designates the S-isoner. In further
enbodi ments of formula I, the conpound is any one of

{ \2{(4 FI uor @& phenyl sul fanyl ) - phenoxy] - et hyl }- pyrrol
id, 25 (9)-1-
nyl sul f anyl ) phenoxy] - et hyl } - py
[ acid, (S)-
{ 4<Trj Rl upPortet hyl - phenyl sul fan()ﬁ’)) - phenoxy] - et hy
RIT- pyfr ol iRli ne- 2-

wherein R, R%, R®, R*, R°, R® R", R, R' X and Y are as defined in formula I
above, including the described embodiments, and the asterix means that the carbon
atom whereto R is attached is a chiral center. In one embodiment of formula Ie, the *
designates a racemic mixture of the R- and S-isomer. In a further embodiment of
formula Ie, the * designates the R-isomer. In a further embodiment of formula Ie, the

* designates the S-isomer.

In further embodiments of formula I, the compound is any one of
(S)-1-{2-[2-(4-Fluoro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-carboxylic acid,
(S)-1-{2-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-carboxylic
acid,

(S)-1-{2-[2~(4-Trifluoromethyl-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-

carboxylic acid,
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car boxylic acid, WO 2004/096761 PCT/ DK2004/ 000290 17
(S)-

wda 2§40240pZe61 3- Fl uor o- phenyl sul f anyl ) - phenoxy] - et PGT/PKpyor1000290
ol i di ne-2-carboxylic acid, (S)-
{2-[2-(4-Ch|oro-phenylsulfagyl)-phenoxy]-ethyl}-pyrro
i di ne-2-carboxylic acid

(SI 2~ [ 2{2-B-Ehbos-phqplytsaifhusyd) ﬁwkﬂﬁhﬂr}' q»yyﬂohdtmﬂ parboxylic

yrrolidine-2-carboxylic 5 acid, (S)-
-[2-(3,4-Di chl oro- phenylsulfanyl) phenoxy] et hyl }

f

<S{ L B RRD SFep iy P byrtiding 2 eatbonyl ped.
(S)-1- 22k BeChldioneghedylseadybxphanoxedtily] } perrpBling-2-carboxylic

i -[ 2- (3- Chl or o- phenoxy) - phenoxy] - et hyl }
al%yrrol i di ne-2-carboxylic acid,
(s§ 5){2 2 @;4- B1&h@ﬂl@ﬁﬁsﬂﬁﬁpg@mn@@%ﬂw]-pﬁ&aydlﬁe-gmkyhc

carboxyllc acid

EwFQ [2 (4- Met hoxy- phenoxy) phenoxy] et hyl }

(S) gyé{ &l éd(Zﬁl% f24|1 S%r o énk g%hgln %%1@;}{] et{l}{}; p}yrrohdme -2~

caﬂﬂyyhehmd;ne 2- carboxyllc aci d,

S)1oE- @(@;193155;15?@?%@1%@?@0@&%}%gfrgﬁé%% G DN
(s} %({3' @l@[ém()?b é‘l;se)%&g) oe%?/ ag%)gﬁbg&?é&lca%&@nk}md

(SH {%[%@Tmeﬂm@-gbﬁfm@*ﬂe@hﬂe&lﬂ} -wirtvfidjnegdcabbrdioreid?

- gar baox .acid,  1- . .
SRR DR bt heheieyy - pheRaRpeliging r gy tlicdeid
1- g%q?ﬁS)zﬁZS@ - CRIGROY ]Yén'oﬁy)agl‘\e@oxy]]pro ﬂ@%yﬁbh&ﬁe@@) carboxylic acid,

or o- phenyl sul f any phenox propy
LR -G B i) PG asd Dy by puriolidine-2(S)-carboxylic
{%(R/S) [ 2- (3- Chl or o- phenyl sul f anyl ) - phenoxy] - pr opyl }
A%byrrol i dine-2(S)- carboxylic acid,

(39412 - Fz (34F1ﬁlsfotp}%nbxy) mw]%ﬂpelpyhbh@hwwayﬂox@hhyh}i N

-acetic acid

1 22({@1 - (34F1ﬂle¥orp@@9w) ﬁr?@ﬁﬁysrmpmé}npwoh‘#@ﬁ SkSregpyrpgeacid,
L PR A o L RR BB K - e

carlydyliamtidp) - aceti ¢ aci d,

bR KB oreambere)biath Bheiaia Bprors pshrdhdfmecAs)

Ciﬁba%.gédtert But yl - phenyl sul f anyl ) - phenoxynet hyl ] - pi p
erl acetic acid,

({2-[2-(4- tert-Butyl phenylsulfanyl)-phenoxy] -ethyl}-N-ethyl-amino)-acetic acid,

2-{3-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic acid,
({2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-ethyl} -N--methyl-amino)-acetic acid,
({2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-ethyl} -N-methyl-amino)-acetic
acid,

{2-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxymethyl]-piperidin-1-yl} -acetic acid,
({2-[2-(3-Fluoro-phenylsulfanyl)-phenoxy]-ethyl}-N-methyl-amino)-acetic acid,
{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-piperidin-1-y1}-acetic acid,
(N-2-propyl-{2-[2-(4-trifluoromethyl-phenylsulfanyl)-phenoxy]-ethyl} -amino)-acetic
acid,

({2-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-ethyl} -N-ethyl-amino)-acetic acid,
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({2-[ 2- (3- Fl uoro- phenyl sul fanyl ) - phenoxy] - et hyl } - N- net
hyl - ai ni no) -acetic acid, 30

W@ 200/@9q741 t er t - But yl - phenyl sul f anyl ) - phenoxy] - PCPBKR@H 000290

-1-yl}-acetic acid, (N 2-propyl-

{2-[2-(4-trifluoromethyl - ph&nyl sul fanyl ) - phenoxy] - et hy
|} -am no)-acetic acid,

B nfthd)yd
¥t 18 iy ot s

a‘33F‘5]GZT/ DK2004/ 000290 18 (N-Ethyl - {2-
32 Ié g%) ég%ltoisouf)ﬁe%g%gl'fmyﬂe%%}fr]%c)hdﬂh £ W}ﬁ]oplcﬁﬁpéﬂp}l

(S)2 {{Si’ﬁ{(@ {éﬁmfymphbﬁ}ﬂmfan@@%mﬂyﬂ@Wblhdlﬁﬂeﬁk}W]Btwamd ol i
pi oni

C
({21[%1% ﬁ%l%rpt‘l ﬁmryrphﬁﬁ@ ?aéléf )fpiﬁpw HEALRG Bl aREe-asstic
aclqgyl'} -acetic acid, 5
{2-[2-(3-Chl oro-4-fl uoro-phenyl sul fanyl) - phenoxy] - et h
(N2 propyt{By[R-(Ametinylsi Geyl-phenatsutfanyiNpl2enoxppsthyl} -amino)-acetic
c§£ [ 2- (4- et hyl sul f anyl - phenyl sul f anyl ) - phenoxy] - et hyl
am no)-acetic acid,

32 ([42teft4%1§:tg{ ?}éeﬁgislﬁlfmﬁmﬁﬁhénﬁﬁﬂ/]ﬁl%ﬁwmdlrpm%mpwmI&Midf ol i di
(P {2 oarhesy BB e armlyl-DheRskyTingl-ASatE-Kide h
PR RRh SRR nbenpr el ometiyl amina acetic peid,

{4hBQl W@ilor@qﬂiehﬂsﬂﬁngﬂ)-phenoxy]-p1per1d1n— -yl}-acetic acid,

& 4- Di ch] aor o- phenyl sul f anyl ).- phen E |perjdin
2 ]S{ (A} 51élé}prq;n<g]@;¥1tphegylsul anyl)-phendoxy]-pyrroli 1n- yB-proplomc

-[2-(4-Trifluoronethyl - phenyl sul fanyl) - phenoxy] - pyrr
idin-1 -yl} -propionic acid, 15

({(3{[Z{erwﬁmﬁmeﬂdwf&nwhﬂmﬁhw] fetiny}-N-Pherpokpinimtinpetic adid

- d . .
(R BRI St retiethgl S prowbapiodeRga e
TSy T Sheoxd et b 1
({Zﬂzﬁéﬂr]amhlqroaph?nygm]éﬁany)l)-@he@xy] -ethyl}-N-methyl-amino)-acetic acid,

oM 2 D R RS RO RIS LA Bh g b

acﬁéz (4-trifluoronethyl-phenyl sul fanyl)-phenoxy] -ethyl
am no)-acetic 20 a

2- 23@3)( [@)(4%tzﬁ(&ﬁylé?lxenﬂaﬂl%nybnémp?§drrfyamaﬂyn bﬂBnHk’?]Onkfy%cﬂd

2 SRS Sy ooy oo

24[3‘(:R)Jf(2-(y4n}16thjdph)¢ny¢)mud:faﬁydl-;ﬂxenoxy) pyrrohdln 1-y1] -proplomc a01d
{3(}% -ﬁé )Q%jterb B&le gﬁ %ﬁﬂa%{pger?o%y -p%ohc?mel }91)}( ye)cet?c}/ acu? lid
2.4 WR)L[? §4 altlc@%&rgﬁg%}ﬁ -pIRBS TN 184415 BRMoky PHERSIEE-1 R} T pRipishic
a01d

2-{3(R)-[2-(4-Chloro-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic acid,
({1-[2-(3-Chloro-phenylsulfanyl)-phenoxymethyl]-propyl}-N-ethyl-amino)-acetic
acid,
({1-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy)-butan-2-yl}-N-ethyl-amino)-acetic
acid,

({1-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-butan-3-methyl-2-yl} -N-ethyl-

amino)-acetic acid,
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2-{3(R)-[2-(4-Trifluoronethyl - phenyl sul fanyl ) - phenoxy]
wo pyortoed7odi n- | -yl }-propionic acid, 2- {3 PCT/DK2004/000290

(R)-[ 2- (4-Cnhl oro- phenyl sul fanyl ) - phenoxy] - pyrrol i di n-

| -yl} -propionic acid, ({191-[2-(3

- Chl or o- phenyl sul f anyl ) - phenoxynet hyl ] - pr opyl }
({I [\E @3 ¥lora i AEdro Hhehy1Sulfa 9])%61%9()/9-%utan- -y1}-N-ethyl- ammo)

3, 4- Di chl or o- phenyl sul fanyl') - phenoxy) - but an- 2- yl

ac?‘ﬂﬁw t hyl - ami no) -acetic acid,

| rﬂ ll%l 2 i
(o %ﬂ%‘fl%iml%#dfgi%ﬁw?é% SRR b
{P-@'—.(?D@(Dﬁél@ﬂﬁﬁﬁQ)heﬂﬁSI.(l{anyl)—phenoxy]-buta:n— -methyl-2-y1)}-N-ethyl-

é 3 Chl or o- 4-f | uor o- phenyl sul f anyl ) - phenoxy] - but an
anyo )5/"1l tic REldy hyl - ami no) - acetic acid, ({ 1-]
({1- H £3-EMR60r Bﬁ‘&ﬁ;fﬂ}ﬁﬂylﬁlﬂf%&% p%eﬁawhpm.%@pﬂemwmm)-
-N- et hyl -am no) - acet’l ¢ aci ({
acdtid &i¢,3- Chl or o- 4- f | uor o- phenyl sul fanyl ) - phenoxy] - but an

< 4- net -2-yl - N-et hyl -

SHREX S oy P R R s R by asctc
actd-yl} -N-ethyl-amno)- acetic acid,
S [2-(3-Chloro nyl sul f anyl henoxy ropan- 2-
Sy NG Ghkoge phmyﬁwfgmb%h@oxxbp%p%n-%cyl)—N—etLy Canrino)-acetic
acfds) ({1-[2- (3-Cnhl oro-phenyl sul fanyl ) - phenoxy] - pr opan- 2
-yl )-N-ethyl -ami no)-acetic acid, ({

({1243, @&ﬂhﬁr@bhm%uﬂhﬁﬁybhaﬂoﬁ(yhyﬂopam@eﬂp—X\y]:thyl-ammo)—acetm
-propan-2-yl} -N-ethyl-am no)-acetic acid,

at% 1- [ 2- (4- Cnl or o- phenyl sul f anyl ) - phenoxy] - pr op

[

(Ao bR g s WSt i
({3 D Basthitgrio-preinyle) HayBtphenoxgwiadhyl{-propyl } -N-methyl-amino)-acetic
- (4- Cnl or o- phenyl sul f anyl ) - phenoxynet hyl ] - propyl }

et hyl -am no)-acetic acid, (NNEthyl- { 1-[2-(3
({11‘ t1(@!@1&%whﬂum&fﬁ@wﬁheﬁ&%@tmmﬂyl} “NL@BYLamino)-acetic
-dam no) - acetic
acl

(N-Ethyl-{1-[2-(3-fluoro-phenylsulfanyl)-phenoxymethyl]-propyl} -amino)-acetic
acid,

(R)-({2-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-1-methyl-ethyl} -N-ethyl-amino)-
acetic acid,

(S)-(2 {2-[2-(4-Chloro-phenoxy)-phenoxy]-propyl-N-methyl-amino)-acetic acid,
(R)~(2 {2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-}-propyl-N-methyl-amino)-acetic
acid,

({2-[2-(3-Fluoro-phenylsulfanyl)-phenoxy]-propyl} -N-methyl-amino)-acetic acid,
({2-[2~(3-Chloro-phenylsulfanyl)-phenoxy]-propan-1yl}-N-ethyl-amino)-acetic acid,
({1-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-3-methyl-butan-2-yl}-N-methyl-amino)-
acetic acid,
({3-methyl-1-[2-(4-trifluoromethyl-phenylsulfanyl)-phenoxy]-butan-2-yl} -N-ethyl-
amino)-acetic acid,
({1-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-butan-2-yl}-N-methyl-amino)-

acetic acid,
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(R-({2-[2-(3, 4-D chl or o- phenyl sul f anyl ) - phenoxy] - 1- e
thyl -ethyl} -N-ethyl-am no)- acetic acid, (S)-(2

wd@ 20029474+ Chl or o- phenoxy) - phenoxy] - pr opyl - N- meP¢yDK2a0m4000290
0)-acetic acid, (R-(2
{2-[2-(3-Cnhl oro-phenyl sul fanyl ) - phenoxy] - } - propyl -
t hyl -am no)-acetic 25 acid,

(S§ {E%2E[2=(6301ﬂbttomhmftepuér@lshffaim) phapbeyiopipparp2 opyNimdshyte

yl - am no) - acetic acid,
anél{lQ) festie 8¢ien| or o- phenyl sul fanyl ) - phenoxy] - propan-1yl }-

N7 £ k 1 _N-
S T S P T D Rhen o S Resm et o e
aci@-yl} -N-nethyl-amno)- acetic acid, 30

-met hyl -1 - 2-(4-ftrifl uoro hyl - I

st B A R, CR P TN
acttid &cif 3- Chl or o- 4-f | uor o- phenyl sul f anyl ) - phenoxy] - but an

- 2- nmet hyl -am no) - acetic acid, WO 2004/ 096761
(S &(@@Dl@d@pg@engbul(f@yl)(menoxy] -propan-2-y1}-N-methyl-amino)-

gtz % d(3 Chl or o- 4-f | uor o- phenyl sul f anyl ) - phenoxy] - prop
acghe 3¢ Yyl } N-met hyl - ami no)-acetic acid, (S)-(2- {2-

({[1%2-((3—Ch°f¢ruofr ﬂu@bqm)ehﬁluiﬂ&“anyy)@hepdw@r]&m]sthypme ¥1)-N-methyl-
-N-net hyl -am no)-acetic acid, 5 ({
aminp paqefic pgids - But yI - phenyl sul fanyl) phenoxy] - 3- net hyl -b

P M et o

araime Ragetip aell&- met hyl - am no) - acet| c acid,

-[2-(3-Chl or.o-4-11 uo suI n X
(BT pRs Sretsgp Ry H?W&)Pfé%%k-f-afﬁr}@— D)
adeic g&dtert But yl - phenyl sul f anyl ) - phenoxy] - 3 met hyI pro
pan- 2-y I\I—ethi/s ai ni no)-acetic acid, [2-(3
({2€Eﬂ+(émet #y-prenglspHamy)- Bhﬁmayﬂyprppghhybbcﬁ yslobmdnamm)
N-et hyl -am no)- acetic acid, 15
ac&i%a%xg,_ (4- met hoxy- phenyl sul fanyl) - phenoxy] - propan-| -yl
{ J2-(NQrethghaihyl-pheh o)) prészat I-gl- BNk dclohexyl-amino } -acetic acid,

({2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-propan-1-y1} -N-cyclohexyl-amino)-acetic
acid,

(S)-1-{3-[2-(3-Fluoro-phenylsulfanyl)-phenyl]-propyl} -pyrrolidine-2-carboxylic acid,
(S)-2-({2-[3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethyl } -methyl-amino)-
propionic acid,

({2-[3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethyl} -methyl-amino)-acetic
acid,

(S)-1-{2-[4-Chloro-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-
carboxylic acid,
(S)-1-{2-[3-Chloro-2-(3-fluoro-phenylsulfunyl)-phenoxy]-ethyl} pyrrolidine-2-
carboxylic acid,
(S)-1-{2-[5-Chloro-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl} pyrrolidine-2-
carboxylic acid,

(S)-1-{2-[4-Cyano-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-
carboxylic acid

(8)-1-[2-(5-Chloro-2-phenylsulfanyl-phenoxy)-ethyl|pyrrolidine-2-carboxylic acid,
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[ 2- (2- (4- et hyl sul f anyl - phenoxy) - propan-1-yl -]-N-cycl o

wheonlos@ni no} - acetic acid, ({2- [2-(3 PCT/DK2004/000290
- Chl or o- phenyl sul f anyl ) - phenoxy] - propan- |-yl}
- N- cycl ohexyl - am no) - acet i acid, 20 (S)-1-

{3-[2-(3-Fl uoro-phenyl sul fanyl ) - phenyl ] - propyl } - pyrrol
(S)- (ﬂl {ae[32(3qaﬁ&@ kehyls@l€ingt)-biphenyl-4- fyloxyl] -ethyl}-pyrrolidine-2-
2- ({2-[3-(3-Fl uoro-phenyl sul fanyl') - bi phenyl - 4-yl ox
ca 0X¥h%?ﬂ% - et hyl - ani no) - propioni ¢ aci d,

(sg{éﬂ; %ﬁ 34959 .@P@gﬂ&@%ﬁg@% @E&ngﬂfﬁ}&@f}yl ~eth

et
pyhﬂhﬁ#m@hhﬂb@qﬁs@&ﬂtluoro phenylsulfanyl) phenoxy] - et hy

d,
stz P ermar (oo plie qsﬁmnﬁﬁétmnf/éify oAbty >
cah:}cﬂ flé Q&ﬂdl ne-2- carboxylic acid, (S)-
Chlor o- 2- (3-f 1 uor o- phenylsulfanyl) henox¥ ]-ethy

()] pr oLy ahent- (P Tan- pimnbisuiing)-biphet oS owy ety 1) pyrrolidine-

_ 2- (3-fluoro-phenyl sul fanyl) - phenoxy] - et hyl
éarbévllﬁp&c%gl ne-2- carboxylic acid

9l _
T e i O A A A
2-exgtrpykizeoil 000290 21 (S) 1-

I R s
2- éa%{);@hcl‘detdﬁoxy 3-(3-fl uoro phenyl sul f anyl ) - bi phenyl -

(s Pats-Eietbanely ot B bRty Pady b L6 g,%esﬂm&hf?tw}

lhufétf(gﬂ EarB&Eﬁf%'dcﬂi ne-2- carboxylic acid, (S)-1- {2-
[ uor o- phenyl sul fanyl) - blphenyI-S

(S)ﬂkwm-eﬁhwo}phepylsu@nydi) henorphadmrbykyhdanoxpkétiyl} (psyrolidine-

% bé¥ §$ uoro phenyl sul f anyl ) - 5- t hi ophen- 3-yl - phenox
FORXAaCd by r rol i di ne- 10 2-carboxylic acid, (S)-1-

(Sﬁ-a {22[2( @‘S-Fluoro—phe ¥lsulfany1) -4-piperidin-1 -yl-ghenoxyLe:thyl}~ yrrolidine-
FI uor o- phenyl'sul T anyl ) -4- pyri m di n yl - phenoxy] - et hy
2- parboqmplrofa@ld di ne- 2-carboxylic acid,

or a pharmaceutically acceptable salt thereof. Each of these compounds is considered

a specific embodiment and may be subject to individual claims.

The present invention also comprises salts of the present compounds, typically,
pharmaceutically acceptable salts. Such salts include pharmaceutical acceptable acid
addition salts, pharmaceutically acceptable metal salts, ammonium and alkylated
ammonium salts. Acid addition salts include salts of inorganic acids as well as organic

acids.

Representative examples of suitable inorganic acids include hydrochloric,
hydrobromic, hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids and the like.
Representative examples of suitable organic acids include formic, acetic,
trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citric, fumaric, glycolic,
itaconic, lactic, methanesulfonic, maleic, malic, malonic, mandelic, oxalic, picric,

pyruvic, salicylic, succinic, methane sulfonic, ethanesulfonic, tartaric, ascorbic,
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(S)-1-
{2-[3-(3-Fl uoro-phenyl sul fanyl ) - 3- net hanesul f onyl - bi ph
weeytAde79l oxy] -et hyl } - pyrrolidi ne-2(S)-car boRgT/D&2004/000290
acid, 15
(S)-1-{2-[2-(3-Fl uoro-pheny] sul fanyl) - 4-nor phol i n-4-y|
-phenoxy]-ethyl}-pyrrolidin&- 2-carboxylic acid,
pafndic, 1 bishétilydere salicylic, ethanedisulfonic, gluconic, citraconic, aspartic,
-EIuoroiphen£h§ulfany!)-4-pgperld[n-l-yliphenoxy]-et_y
stqayic, pgloritr 8DA. gdyedich dxgninebengoir, glutagic, benzenesulfonic, p-
tical e I f. . .
o R LR foorBS AR AR, b P LE s e ey tines, o
exermipizd Sreroinodrdpldlind and ubg eliite. tRurthet i exashphl ef dhamnaceutical
The present invention al.so conprises.salts of the )
acmé@@mm‘er@ﬁ%u% §rgapyey aciq) pdditiony malfsmicaisie; th) pRarmaceutically
ac@{iﬁﬁﬁé @@]ltseliﬁ@:ﬁti T. g%ﬁ'ﬂl 2Rl 177 el udgiahar Hfa]lt&lailerein by
accept abl e aci addition salts, pharmaceuti cally
refzoanept abl e metal salts, ammonium and al kyl ated 25
amoni um salts. Acid addition salts include salts of
i norganic acids as well as organic acids. _
E-Baipl&semhethl s xRl 18Biuef, s@inha BbRsdinal Siagheivde b4l& and the
_include hydrochloric, hydrobrolnic, hydroiodic,
likshosphoric, sulfuric, sulfamic, nitric acids and the
like. 30 Representative exanpl es of suitable organic
acids include formc, acetic, trichloroacetic,
ExtaiipflésUen pagehiug, addr Dlylaed emoi@naaiselts HiciudariGnordinh) methyl-,
fumaric, glycolic, itaconic¢, |actic, nethanesulfoni%,
dirpgihei-e trimatbyk, ethehonideoxyitiyéte Aicthyle papytyl-, sspdupyd-, tert-butyl-,

' ] i i ni c, nmethane sul fonic,
te@%ﬁ%ﬁ%ﬂﬁ@ﬁ#@ém{tiﬂdy?g@ascor bic, WD 2004/ 096761

PCT/ DK2004/ 000290 22 panvi c, bisnethyl ene salicylic,

et hanedi sul f oni.c, uconi c, citraconic, aspartic .
it i, S of YBTRVOGIP BT . G balofs el as in
soBlatPfBris _v@ﬁﬁﬁl@éﬁ%ﬁé@uﬁ@ﬂgﬁac&ptaﬁl@'SH%ﬁ@LﬁhH‘P B¢ Graf%) &Banol and

t heophyl I'i ne acetic acids, as well as the

thg l#kal bt pewpily e sodeated frms axa pphsedeged porvalpeideHe [vinpelvated
fand th like. F gﬁher qxanples of pharmaceutical 5
oFpE &5 %P@?Pﬁ%fﬁ T &8I By ganic acid addition salts
i nclude the pharmaceutically acceptable salts |listed
inJ. Pharm_ Sci. 1977,66,2, which is incorporated,
Threeaanpousyils of dlhepispend InorEap My kave ABe AT Befetasypeffdeenires

o DR S50 eSS e .
separlates], i puze uste partiatini purifiedebpiydal , isomers and any mixtures thereof

including racemic mixtures are included within the scope of the invention.

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
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



10

15

20

25

30

di methyl -, trinmethyl-, ethyl-, hydroxyethyl-,

diethyl-, n-butyl-, sec-butyl-, tert-butyl-,
wo edamgshyl ammoni um salts and the |ike. 15 FuP€Th®K2004/000290

t he compounds of this invention may exist in

unsol vated as well as in sglvated fornms with

phar maceutical |l y acceptabl e sol vents such as water,
cogfpbamdsl ofinke présent ids@ntidm nggnekal be tévelvedl hattel fhandtidon of

.are consi dered equivalent to the unsolvated forns for
digstraeqin a@¥eSthi s i nvention. 20 The conpounds of

the present invention may have one or nore asymretric

centres and it is intended that any optical isomers
Additienal ereéhmds doreths resplutivn sf epteahispsiers, Bgows apthose gilled in the

ure.or rdiall r.ified. opti.cal isoners and

il P asbnar R sretn Rt anqif Ol Eer iRl i al¥et and s
Wil i edaividnidrs) RARnHERP end RebdI8tidMRY EMHOWiley2dnd Sons, New

Racem c fornms can be resolved into the optica
YakiiPddes by known nethods, for exanple, by

separation of diastereoineric salts thereof with an

optically active acid, and liberating the optically
Otidally eactine n@ng@ipdd rdn sot begirapared Vikdrh @ptlealie . active starting

Anot her nethod for resolving racemates into the
mypi#leal antipodes is based upon 30 chromatography on

an optically active matri x. Racem ¢ conpounds of the

present invention can also be resolved into their
Fuiheimsere, wheén pdowde bendyor dofjpllf oapastielipbatumtedsirg dysteat is on

of d- or 1- artrates, mandel gtes or ..
DrESeHbRIRE I eLTh amor iz s (36 G Fgnded that any
geﬁ%%&gé{sp%%?gatea}%pﬁ@ Bpﬁ&ﬂﬁilﬁy PirifidiecddhRE®I Hsomers or

Vv

invention nay also be resolved by the Tornation of
mijitarss rerofiers isclided withinvksscopelof thie dmeantipptliibergise.anolegides

el o esBRbe  Blad TR S KOS SRS B rn 8l
infbh8edeIRAnEMded wiBGURS scope ofhk lpedseatidvéntionW | en i n

"Enanti oners, Racemates, and Resol utions", John Wl ey
and Sons, New York (1981). Optically active conpounds

O R e i S
tafitoheyic dornpearidi ibisliyptesddduhattang tautorgersy Srmathas the compounds are

able to form are included within the scope of the present invention.

The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming
pharmacologically active substances. In general, such prodrugs will be functional
derivatives of the compounds of the general formula (I), which are readily convertible
in vivo into the required compound of the formula (I). Conventional procedures for
the selection and preparation of suitable prodrug derivatives are described, for

example, in"Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985.

The invention also encompasses active metabolites of the present compounds.
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present in the nol ecule geonetric isonmers may be
formed. It is intended that any geonetric isoners, as
wge@atngdretd, pure or partially purified geonetrPCI/DK2004/000290
i somers or 15 m xtures thereof are included within the
scope of the invention. Likgw se, nolecules having a
bond with restricted rotation may form geonetric
Ad sentivred abbves eheatompaiuads off fotreuid € drel potde inhibikdrslofl
within the scope of the present inventi.on, . .
the-ghyemetipsrores grd agtordinglyampbrismplicgtlc fardhpireatmsnt, including
D o g b 0 b, AR Dbt s
of solmpopineisa andothabpsychasef, antimthe impoivenhedt off dolghition e

{ t ti . .The ] '
coB s Soeed R P rOr R aE R BUBRE b GROET AR
mRi-inGHel RhhiAA DY dseiid CHERETE GRS dieGRY SFkiakordy disease,
met abol i ¢ processes before becom ng 25 )
anpypdtorhisdrietil saletogis g€ disgeses wheteanibe Srain if dperweed by imge Ar
oﬁérqgﬁﬁl& e V&l&;ﬂ f@a&nﬁ]&t fh? H?’Ad &%Fﬂoﬁ%takﬁ €5 \lel i{@&lsorders such as
conpounds "o fhe ge Srura ¢y “Whi ch are

nera

epilepdi, kpasticitvarhyddlenusi n vivo into the required

compound of the forrmula (I). Conventional procedures
for the selection and preparation of suitable prodrug
VA # # y '
L T T o A T
useny emiddivan@hso0 enconpasses active netabolites of the
present conpounds. WO 2004/ 096761 PCT/ DK2004/ 000290
24 As nentioned above, the conpounds of forrmula | are

TIROS B8t VBRI BESrePiies 08 fhladeddRgtidal @&ﬁ?@iﬂicﬁ{ coriéhing a
accordingly may be applicable for the treatnent,
camysivad oh &anlaeﬁ;@ﬁkﬂ prrmageusietlyzspentene earrichey diltieay The

bot h..t he positive and the,negative 3 .
codicb iR BrEatent o8 Hat SFub ERBbRaR TR R L Bhscribed sbove

I mprovenent of cognition in 5 conditions where the

cognitive processes are dimnished, i.e. Al zheinmer's _,
Inginecahodimenphef the. pharmpcsutierd samppationtssaanasing jof formula Lis

. , . < i nsan’ , i
LT E ATy & B et BOOL ARG BER S0y el o do
brain is damaged by inner or outer influence, such as

trauma to the head agr strokf, and canv. Isi\ie gisﬂg)rders
TR RIS IMVERHTIEHE] eI P CYRPIHAGAL Soperatta j gpr the
prep£a1isH O MedicAndntibF thBlea@REEH a §iB6ask BY 8RbIdeR) Wikkdh 88

to a conpound of formula | for use as a nedicanent.
inhibitor of the glycine transport is beneficial. The medicament may comprise any one

of the embodiments of formula I described above.

In particular, the present invention also relates to use of a compound of formula I for
the preparation of a medicament for the treatment of schizophrenia. Such
schizophrenia includes both the positive and the negative symptoms of schizophrenia

and other psychoses.

In a further embodiment, the present invention relates to use of a compound of
formula I for the preparation of a medicament for the treatment of Alzheimer’s

disease. In a further embodiment, the present invention relates to use of a compound
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The present invention also relates to a pharmaceuti cal
conposition conprising a 15 conpound of fornula I and
w@2phaseraceut i cal |y acceptabl e carrier or dil ureit/DKZi0a/000290
conposition may conprise any one of the enbodi nents of
formula I described above. }Jyn an enbodi ment of the
phar maceuti cal conposition, the conpound of fornula I
ofi fermplaels fotth¢ Preparation wita ekedichmentafoo tiie Gedithbnt of aluiHinfarct

100 . kg. body i ght per day. . 20 The present
dW@M@&%@P%» s PIRSENIIRVERLiCB APIGHEP B o grépmpgund
of! fol@filal Nor ﬂfHE ga?%{a%tioﬁnopi needieticnf & he ftRlathd® of AIDS. In a

treatment o sease ofr _di sorder, wherein an
fuithéxd grimbadiment, theeprgdept inventioraredgpes fo uss df enefiipouad of Tereula I

R e L e R
e RB@B, RSB0 hvahiseh reblict 1BSust @f USRnPound 60 FREHMI] &dr the

formula | for_ the preparation of a nedicanent for the
prepasaioreAf a gpedicamionb firianitpatngs o Hiwibinglopisr dipgase. In a further

er%l%bcdsi%%r?ts {10 rQsehP ﬁlVgl(rl:tf’ .ng {eKaZesaL%quE I?)? ark%%%g}{ﬁ? 8? g&[:gtu?ﬁ gor the

i zopht éni a P psychoses r
prepearaidonre ta, médieannt Senthe nmeimentoof Pakatses stdisease Iafa durther

conpound of forpula, |l for the preparation_ of _a
craRATEaRe e Mrevert H’é@@tﬂ%lalte??é‘?ﬁ tOGRE AL Aferpopnd of forgpda b for the
pr%elgargticf)ﬂj tnf% heneiaRet Bnhe telGndif 62 %Hﬁzoté%u_‘;)ltfi@tlét&%l LQLRLRSIn a

use of a conpound WO 2004/ 096761 PCT/ DK2004/ 000290
fupthenémbodimehta the fresent hvepti@pralatts wrusefofa crmtfiovadwitformula 1

far the treatpent .of multi-infarct tia, In ..
o G o e e bt R T B g
A8 elbyainf@RUHG inflenko! A furthef Bibbditheht, eRApREEM An’intion
a medi canent for the treatnment of AIDS. In a further

relaigsoidinge of 2 compopideafdarmpla it the prenaratoaiagnedjeanggnt for the

C ou of for l..5 - r at.i f. I
R P AR e SRR L bAReR oot
toeid0df ABd¥mpduné i s@tla 1 Morethel piepiretiad % o medivemeifit for the

conpound of formula | for_the _preparation,of

trepderepiattetvioke-di & eher eakotimento therpipReR hipy BRHia igledesdgase of a
cc!ngﬁ)cﬁm%u(git Po?‘ﬁlulaeﬁ?ﬁdfﬂggﬂ%%%rntg@qopf %Sﬁ@&i]cgrﬁ%ﬁpfg!rr qﬁ éreatment of

relates to use of a or mu
cquveppiveatisardersfina fodhkrcaredimdém,the heestnteamtenmbon radétes to use of a

R SF 8 SE5E o B ST, 102000 penk ATy o
epiRpSHIIA al fuftR¥r dnt¥Rdiment, the present invention relates to use of a compound
of formula I for the preparation of a medicament for the treatment of spasticity. In a
further embodiment, the present invention relates to use of a compound of formula I
for the preparation of a medicament for the treatment of myoclonus. In a further
embodiment, the present invention relates to the use of a compound of formula I as
above or a pharmaceutically acceptable acid addition salt thereof for the preparation
of a medicament for the treatment of post-traumatic stress disorder. The medicament

may comprise any one of the embodiments of formula I described above.

A further aspect of the invention relates to a method for the treatment of a disease or
disorder selected from the group consisting of the positive and the negative symptoms

of schizophrenia, including both the positive and the negative symptoms of



preparation of a nedicanent for the treatnent of
anyotrophic lateral sclerosis. In a further
weedagperent , the present invention rel ates to PGEDER004/000290
conmpound of forrmula I for the preparation of a
medi cament for the treatnenf, of diseases wherein the
brain is danmaged by inner or outer influence. In a
schizoplireria and otherpsiichodeb i gRitnprdneaitht 6Mcokhitionliftesditions
to use of a conpound of formula | for the preparatlon

whre BieifiognEaRBCesss aierlminished: irfe Azhstmer sdiftepse.gnylfgnfarot
e
B D Ao R TR OBty AR IR Bl iy pnic
latprad pee@sison dskases mhdiedatie raih or danfeged by elatenem)uterf influence,

troke. | urfher enbo the prese ntion
s sl B febbed Frof SRRt srmn e SFalES 30 ot DS,
spRStRRG 0@ hlyR1cRhs,an ﬁ‘?ﬁhﬁgﬁtﬂiﬁﬁil ‘tfo@? bR dinceatuint chpring
convil sive disorders. In a her enbodi ment %
adptl@@@ﬁng |t<m ewhjednn peddahersof athggpowically e&@ﬁp@mum ofa
con T é%f# ol f:he preparation of a nmedi canent for the
P%) ar orgrte epi l epsy. In a further enbodi nent, the
present invention relates to use of a conpound of
formula | for the preparation of a nmedicanent for the

10 Atfugheraspechef dhadnveaiion relptes fo F mathed fanPsdireatment phgost-
r S f f

B e YU £ 8 o BRPO M poppiin

adhhmstan&gtarth%p@ftmaﬂgoeﬂf@us ambnnteo ffauronipeund efrfuoohuieelnds, above

resent nvent| se of a conpound
orgrTeBp Al e CoBipgp et AOGan SRt cal | y

acceptable acid addition salt thereof for the
preparation of a medicanent for the treatment of
15 Inpofsrtheraspeads the psasentduventignradees tomeﬂned o€ prepaing gregmpound

of TR B s R oSt o SR o Or et Svbnt i on

relates to a nethod for the treatnent of a di sease or
di sor der selected fromthe group consisting of the
posi tpve apd thr®negative synptons of schizophreni a,
ritcl ugi ng Both {he positive and the negative synptomns
o }$T/DK2004/000290 26 schi zophreni a
ot h p%y hoses, and in the inprovenent of
cognltléﬁalnl%ondltlons where the cognitive processes

are dimnished, i.e. Al zheiner's disease,
mul ti-in g rct denentia, AIDS denentia, Huntington's
di sease,\'"Par ki nson' s di sease, anyotrophic latera

witk hPhesdIDrWmeilgERSes wherein the brain is damaged by
inner or outer influence, 5 such as trauma to the head

or|§&rok$§.and convul sive di sorders such as epil epsy,

spalsti ci or nyoclonus, in a living ani mal body,
i nofudi a ggnan, conpri si ng
H\X
2
R’ R

20 (1)
wherein R!, R?, R3, R R°, RS, R, R® R’ R?, R!® X and Y are as defined in formula

I above.
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adm nistering to a subject in need thereof a

therapeutically effective anount of a conpound of
wo oooropeel . 10 A further aspect of the inventiPOI/DK2004/000290

relates to a nethod for the treatnent of post-

traumatic stress disorder if a living ani mal body,

i ncl udi ng a human, conprising admnistering a
THehesiajoaud typidally peffoeedd iva saitiblatoloéntauctoagretrsidydedfuran or

formula | as above _or a pharmaceutically accep able

dl%réyloet%&mﬂiawgséP?uﬁlwgragaﬂ sughsas tphenyiphoFling
dltt:tﬂﬁa%(ﬁ@a%‘(gxylﬁé{ 8P 1@ @Aécﬁil n_gg)lﬁ éi'ﬁl'i&oﬁ r&;m @&ﬁ;%i‘éthﬁg
' R6

a conpound f ormul g coupling an

al cohol of fornula I 0 R8 101 0 9, H N R- R
henol o RS R4 Y Rs
Alpbiively, 588 sy BriERRon flags 10 Mindtugd deprERasiige oot of
foffula R sonPtinealRAoh &f £ zaﬁnéisffd@ﬁdlalpvfor mla |
above. 2004/ 096761 PCT/ DK2004/ 000290 27 The

reactgon ig®typically perforned in a suitable sol vent
Rgueh s tetrahydrofuran or diethyl ether containing a
t such as triphenyl phosphi ne and
'car boxyl ate or
1, 1' - (ARSdi car bonyl ) di pi peri di ne at room t enperat ure.
5 Alternatively, the present invention relates to a
nmet hod of preparing a conmpound of fornula I
conprhV)ng al kyl ation of an am ne of formula IV

with an alkylating agent of formula V

TR
RS Y 2
L R
, X
R . R?
(V)

wherein R!, R%, R?, R, R®, RS, R7,R® R%,R”, R, X and Y are as defined in formula

I above, and L is a suitable leaving group such as halogen, mesylate or tosylate.

The reaction is typically performed 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 40-80 °C.

Alternatively compounds of formula I may be prepared by coupling intermediates of

of formula VI where Z is an iodide, R!-R'? are as described above and Y is sulfur.
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OR8 RLNH (r) RRRO (IV) with an al kyl ating agent
of formulaV RS R4 R YRS LRI 1R (V) 10 wherein
wWR2048276R3, R4, R5, R~, R7, R8, R-, W, R10, PCEDE2004/000290
are as defined in formula | above, and L is a
suitabl e | eaving group suct‘bgas hal ogen, nesylate or
tosylate. The reaction is typically perforned in a
sui tabl e sol vegtr such as ethanol, N, N
di metthy! f or manitdde or_acetonitrile containing an
' uchRds potassiumor 15 cesium
an ® gani c base such N-et hyl
i ne jat apy el evated tenperature of 40-80
r ivgg{ ounds of fornmula | may be
prepared by coupliRng internediates of of fornula Vi
wher&Z is an iﬂ@b’ , R1-R10 are as described above
and Y is sulfur.” 20 WD 2004/ 096761 PCT/ DK2004/ 000290
28 z R7 R1 X NR8 R2 R4 RRO RB. 3 RRLO/-O (M)
(V1)

with intermediates of formula VII

5/Y\

R H

(VIN)

The cross coupling reaction is typically performed as described by Schopfer
(Tetrahedron, 2001, 57, 3069-3073) where an iodide of formula IV is coupled to a

thiol of formula R>-S-H using palladium catalysis in toluene at elevated temperatures.

Compounds of formula I wherein R is hydrogen may be prepared by hydrolysis of
the corresponding esters COOR'" wherein R" is an insoluble polymer or e.g. Ci.¢-
alkyl, aryl or aryl-Cy.¢-alkyl. This may be performed under basic conditions, for
example, using aqueous sodium hydroxide in an alcoholic solvent or under acidic
conditions in the hydrolysis of a tertiary-butyl ester or cleavage from an insoluble

polymer. This, method is also an aspect of the present invention.

Pharmaceutical compositions

The compounds of the invention may be administered alone or in combination with
pharmaceutically acceptable carriers or excipients, in either single or multiple doses.
The pharmaceutical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants
and excipients in accordance with conventional techniques such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995.
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with internediates of formula VII R5,-'Y,, H5 (V1)

The cross coupling reaction is typically perforned as
walewanddyed by Schopfer (Tetrahedron, 2001, 57PCT/DK2004/000290

3069-3073) where an iodide of formula IV is coupled to

a thiol of formula R5-S-H ysing palladiumcatalysis

in toluene at elevated tenperatures. 10 Conpounds of
THeqshanh aceutivdl b iptsifiddh hay by sheograllyrtyrmbéat@l fop adthidiyation

hydrolysis of the correspondln esters COORLO wherein
byrary SR o s dherypl, mectal lopasdl, gulmenayy, topiqa) (inclyding

bu%algﬁﬁilsu ﬂag@t]glgltﬁ‘éﬂsderﬁﬂr $ntRYstdRalP il gérﬂgl%all‘ RAeMmaPARS C

condi ti ons exanpl’e, using aquedus sodi um
panyderak(induding swbcatanedis| intragmbagat intrathend eintravindius add

condi tjons in the hydral si of rtiar t ter
infrdkaalade e o s OBy Bistared, By sopire el hurtibe
pre@ndh $6utd Rknﬁl%@ﬁe% odfthd Béhedl %@ﬁd]hoﬂl AYVEAYe ke subject to be
Phar maceuti cal conpositi ons The conpounds of the

tr¢apagde Hte oAy th@e‘»oa@mm isbeireadechinsiibe aetiveringiedisnhehosen
with 20 pharmaceutically acceptable carriers or
excipients, in either single or nultiple doses. The

Plainabseugiealt dotiplosiCionPs bial admirastemod imgudetolitl dosape doiinisosuch
may be formulated with pharmaceutically acce able
ascapyyles iablts, dlmaq@ehp&lSa@zmeﬁ, nogvders angrghapilesn

RO 0 PGS oL BRL g ey can
foRenjategitsoras td" pﬂ)vﬁel centiellaindlcPscanitthe ectok iﬁﬁradmﬁcs;aph 19

S PRS0 B oo RIBREO DB P DR2DAAP b0 20

The pharnmaceuti cal conpositions nmay be specifically
fornmul ated for adm nistration by any suitable route
Ligushdesgga foeme fa oralraéumalstratmsmludq)mlmwar gmulgiops.cal
and sublingual), transdernal,

m#ﬂ?ﬁ5¥§§?gﬂﬁ acfﬁ??aperltoneal vagi nal and

parenteral (including subcutaneous I ntramuscul ar,
intrathecal, intravenous and 5 intradernmal) route, the
PhArEIACHUSIG RICOFBIOROBY for pyeatpral pdmiistration iagipiederdle @gueous and

I
oL A UL RSO P AR
stélalte posvdefs tb e rennstitited in ttenleenjtectah]teedluanm drhdspeeedi onseprior to

redi ent chosen. Phar maceut i ca sitigns for

uS@r epefdnictabla fosmplationsfee alde ceyprog %@slw%nmope of

the present invention.

Other suitable administration forms include suppositories, sprays, ointments, cremes,

gels, inhalants, dermal patches, implants, etc.

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body
weight per day, preferably from about 0.01 to about 50 mg/kg body weight per day,
and more preferred from about 0.05 to about 10 mg/kg body weight per day
administered in one or more dosages such as 1 to 3 dosages. The exact dosage will
depend upon the frequency and mode of administration, the sex, age, weight and
general condition of the subject treated, the nature and severity of the condition

treated and any concomitant diseases to be treated and other factors evident to those
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10 as capsules, tablets, dragees, pills, |ozenges,
powders and granul es. \Were appropriate, they can be
w@e@pasadl wi t h coatings such as enteric coati NBGT/DK2004/000290
they can be fornulated so as to provide controlled
rel ease of the active ingregjent such as sustained or
prol onged rel ease according to nethods well known in
skiilbeel ianhe arl5 Li qui d dosage fonns for ora
adm ni stration include solutions, enulsions,
suspensi ons, syrups and elixirs. Pharmaceutica
TEOORRR b Saf S5mRARAY B les@fLH mxﬁﬁ{ﬁs%gfohﬂ@y%ahods
sterile agueous an nonagueous 1 njectabl e sol dtions,
kpivapteriboserskilledus ersi. driypoal wnidsign®radonmeh] adusin@ration

sterile powders to be constituted in ster.il.e
ot SR 6T T S8 o1 T Liies ePbAAY Y Bt Fom ot o
abaaP P00 Mg SireRk A1y GoMUMLE ©0S tAdRUREGPmE OB r8€res from
being within the scope of the present invention.
aboph@p mgfo aisue2@@meni st ration forms incl ude
suppositories, sprays, ointnents, crenes, 25 gels,
i nhal ants, dermal patches, inplants, etc. A typica
Farpatentrsiagates Sudhnastihi@aveaoge imifatfec sivinataomisci0arQGhdl strilar

about 100 ng/ kg body wei ght per. day referably from
adpygistration iynlealg/b%ws 49 e gl 98 pbk i‘n@ﬁﬁhepfque gaployed fer
oldPiEninlsehg6% ed from about 0.05 to about 10 ng/ kg body
wei g

t per day 30 administered in one or nore dosages
such as 1 to 3 dosages. The exact dosage will depend

upon the . frequency .and npde of mnpistratio t he
i Sp s RERGTY R sgoRaea Y oRar POt Gee SHst B PEE: 2
pHatBad R callinfocBpthble 8ald iférede VOd dxdne 1shebasOadlifidrOlt of a
treated and any concomtant di seases to be treated and

cappraind paving tbe eiliti ofie fico acidoBden@compaygbeftg formula (1)
C(%ri)l 3}1{%%%09 211(/;18%9(;2119%1'[5 %106 rgﬁéalrr]%ci 1% éo%v&ﬁ?on%{ %gannl-lég %H rtllie?ting a

I ONsS may conveni € presen
soleEa0s sufiaision ofatfredsid Jf igartalat()osieh & khdrhiesl dqnivakdt of a

art. A typical unit dosage formfor oral .
p@@ﬁwﬁuéwlﬁf aqsgptabledage. Kepiepsriativiepramples arpgpendipngd ghove.
to 3 tinmes per day may contain fromO.01 to about 1000
ny, preferably from about 0.05 to about 500 ng, and
Fompragerperef &imiadtrhtiomsolbiont ofGh&nong! tampdwowds of €2 formulkl) in
%%%enteral out es such as intrg%ﬁnous, intratgecal
StPINE YRR §P BB AUES i RreRY ety Sh¥RRl A8 POUSHIGRID £yfpiSEsame,Pr
p&SARESi ﬂfa? b RnipiGyear $&h RheRRAMBA Shoulier AREbISMRIRYRd
for oral admni'stration.
necessary and the liquid diluent first rendered isotonic with sufficient saline or

Rod

glucose. The aqueous solutions are particularly suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous
media employed are all readily available by standard techniques known to those

skilled in the art.

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of solid carriers are lactose, terra
alba, sucrose, cyclodexirin, talc, gelatine, agar, pectin, acacia, magnesium stearate,
stearic acid and lower alkyl ethers of cellulose. Examples of liquid carriers are syrup,

peanut oil, olive oil, phospho lipids, fatty acids, fatty acid amines, polyoxyethylene
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The conpounds of this invention are generally utilized

as the free substance or as a pharmaceutically
waewepreibl e salt thereof. One exanple is a baseCT/DK2004/000290

addition salt of a 15 conpound having the utility of

a free acid. Wen a conpounglof the formula (I)

contains a free acid such salts are prepared in a
andovatenSinatealy, thernaeterly dili@amaygneudsalyusiaimedielease material

suspensi on of a free acid of the formula (1) with a |
ko g ark giehas %me%lfmanosfeﬂ%atwc%mqrxlaﬁwara@c@a{lw Rgixed
wiRE Srax RERY SSeRhadkiKe QXFHIRLBSs RfedBy Ebﬁﬂ%@ﬁl@\ﬁ@veﬂo

For parenteral adm nistration, solutions of the novel
copmppodmelshe forpmda [panvithe pharmacenticgt aceptable gamisusare then

sol utj on, ., agueous 0 ene gl ycol. epus,.-vitamn. . E
reg bt B R R ot St e B e e st
adwifihigtrhi@dis THO Gothh1 fifons wdyaldh Vet lyeiegiledehted i@ GRIS 83age form

and the liquid diluent first rendered isotonic wt

bysmethpds Eipwisiy theart of phargwese. The aqueous sol utions
are particularly suitable for intravenous, 25
i ntramuscul ar, subcut aneous and intraperitonea
Fadmilations ofihie presedtiavaitonishieabdelfoe ot admirdsteatonphoyied
are all readily avajlable by standard_techni.ques known
PrERs oS ISCRs PHILTUCh of prapsulet o hiefsapacd OREHEEBut i cal
pred@diéimBh&l. LAGLHCAS the %tfvesiﬁ’érb&}ieﬁ', LERhRh %ayf ihé1h88 § suitable
sterile aqueous 30 solution and various organic
exsglisgnfgtheErarptherdly snilhble fammuilatiogs sray beae thesferm of a

terra_ al sucrose, cyclodextrin, talc, gelatin .
pdyflt Br o, “EERT RERARF I fugh R & noBgi @it iauia, or
arP6il-th-a8r boweler-al-ki ligeidemgsieh. cel | ul ose. Exanpl es of

liquid carriers are syrup, peanut oil, olive oil

phospho lipids, fatty acids, fatty acid am nes,

I I . 04/
LK KSR R AR SPREh EETLRARR 003002
pladed it dhamhyel Sitgt apnde i pdvats er peEllee foral or ikeavbe innhd foem of a
art, such as glyceryl nonostearate or glyceryl
trofheoE 1928P€- al one or mixed with a wax. The

phar maceuti cal conpositions formed by conbining the

novel conpounds of the formula (1) and the
Tidhanomext efi télshtaraeceidl winy widedy butevidl vanglyt teefiors abewicdS mg to

adm nistered in a variety of dosage fornms suitable for
a1 & scl osed routes of ~adninistration. The
formul ati ons may conveniently be presented in unit
dosage form by nethods known in the art of pharnmacy.
Ifpdiqud eariiems uedd, theeprppasaieon mshheimt the forsyeftatyirep, fepyulsion, soft
ral adm,nistrati.on o1 r esent s discr N
ofiie ABTRRSERORE R AR SR P PLEP RS Bl ffileiauia
m&ﬁ@ﬁ&h&ﬁ&bﬁﬁdn,anount of the active ingredient, and
ich may include a suitable

Method of preparing the compounds of formula I

The compounds of the invention are prepared by the following general methods.

Coupling of alcohol of formula IT with a phenol of formula III
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exci pient. Furthernore, the orally avail able
formul ations may be in the formof a powder or
w@e@alheEs] a sol ution or suspension in an aquePUEDER004/000290

non-aqueous liquid, or an oil-in-water or
water-in-oil liquid enmulsio 15 If a solid carrier is
used for oral adm nistration, the preparation may be
tablette, placed in a hard ating capsule in powder
or pellet fprmoy it can be ijh theRormof a troche

rol

1@ idoafrier Hs_used, tHe preparati on may

be i nRCh&T orlm of a syrup, ewul Skhorl soft gel atine

capsul e or sterile injectable |iguid Ruch as an

agueous or non-aqueous |iquid R5 suspension or

sol uti ony) Met hod of preparing the ﬁgrrpounds of formula

| The con%ounds of the invention Q prepared by the
THeadubstituags BEREP ale asdtfingisabova XK GaikyktmgndY iaboadealor efilfur.

formula Il with a phenol of fornmula I11. WO 2004/ 096761
Thscragiends iypasdy erionsedis asuitaplrgolggnt sueh asgetyalyy drefuggnor
ST Porif T o s el K oplHRamt g (BT BRosphine
anodietbplansdisubdxylate oil hé’-( Azt ¢acvony) dipyymridealel ay rqrem tompazature

in a.suitable sol yent. suc s tetrahydrofuran or
asdi{éé‘frm?ﬁbéfﬁgf‘un@gﬁquﬁ’ EgﬁoUpl ing agent such as a

conbi nation of a triaryl phosphine 5 and

di et hyl azodi car boxyl ate or _ .
Alternatiyedy oethpennids afthediysingen indily e pagparasidy alkytpéemeianaines of

as ribe . M.t suno hesi s, 1981, 1)

foR T Na 1 ey BB o H Y vent i on nay be
prepared by al kylation of amnes of fornmula IV with
al kyl ati ng agents of formula V.

0 engeﬁ 20 Rhe anount of Ysolid/carrier will vary
Rv&\del butﬁ\lvvi 1] usually be fronyabout R3 ng to about
I

5
TR
0 RS R® Y R
R1o | L
\O&Nlﬂ ﬁ/kx
NG R’ o R?
(IV) (V)

The substituents R'-R'%,X and Y are as defined above. L is a suitable leaving group
such as halogen, mesylate or tosylate. The reaction is typically performed 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 40-80 °C.

Alternatively, compounds of the invention may be prepared by coupling intermediates

of formula VI where Z is an iodide, R!-R!? are as described above and Y is sulfur.
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I0ORS MM $REYR3 ORRLVONHL XRO RO R7T R
RL (1V) (V) The substituents R -R10, X and Y are as

waledosnedenbove. L is a suitable | eaving group PGIIDR2@8/000290
hal ogen, nesylate or tosylate. The reaction is
typically performed in a sujftable solvent such as

et hanol, N, N dinethyl for mam de or acetonitrile

cont ai ni ng an i norgani ¢ base such as potassi um or

[ or an organi c base such N-ethyl

at RAn el evated tenperature of 40-80

el y,Nconpounds of tSr}e(lnventi on may be

eupl ing iqternedi &es df fornula VI

%@ I\ Oh -R10 are as described above

i : WD 2004/ 096761 PCT/ DK2004/ 000290

33 ZRR7 RL X NRoSYY,, s RH R2 R4RRs RO R3
R10/-(r) (M) (WM1) The cross coupling reaction is
typically performed as descri bed by Schopfer
(Tetrahedypn, 2001, 57, 3069-3073|Vii)here an i odi de of
formula V|. is coupled.tg a thiol of fornmula VI

T}F%C-TSS%JF%QL%T%W‘P% itmwaglé(tpgr“f?gn rflaseibrsy Sphopter

(TehEN&REEE D01 580G 6B wHeRIRLHALR o?fordRidTY E?s doupled to a
wherein 'R10 1s_hydrogen may be prepared by ydroPyS|s

thisfl of fireud W ile BHGrd iuspgeetletismEaERsD: nttelneicntRldaied an

te{nrﬁse%tlyrgé_e pol ynmer or Cl.6-al kyl,

Compounds of formula I wherein R' is hydrogen may be prepared by hydrolysis of
the corresponding esters COOR'® wherein R'° is an insoluble polymer or Cy.¢-alkyl,
aryl or aryl-Cy.¢-alkyl. This may be performed under basic conditions, for example,
using aqueous sodium hydroxide in an alcoholic solvent or under acidic conditions in

the hydrolysis of a tertiary-butyl ester or cleavage from an insoluble polymer.

Compounds of formula II may be prepared as depicted in scheme 1.



aryl or aryl-Cl_6-alkyl. This may be perfornmed under
basic conditions, for exanple, 10 using aqueous sodi um
whgaro%7de i n an al coholic solvent or under acPdi/DK2004/000290
conditions in the hydrolysis of a tertiary-butyl
ester or cleavage froman i gégol ubl e pol yner.
Conpounds of fonnula 11 e prepared as depicted in
schenme 1. WY 2004/ 096761 P / DK2004/ 000290 34 $ R6
10 1ORHL ly,+ RT OP 9 (V1) (IX) OR8 R6 CH
RIQ 1 }--r5,N RO RO R7L R6 (I I ) 101 J~~6L HN
BI_'QQ RA (X (X1 &Ehene 1 An amino acid
derivati eRof formula VR'I where 0, R, RO and R$
are as (?efl ned 5 above may be al kylated with an
al kyl(\fi\ﬁ ng reagent of fofixula I X. Aternmatively an
acetlcgmd derivative of formula X where , RO", RO
are as defined above and L is a hal ogen, nesylate or
tosylate may be reacted with an amine of fornmuba XI R
where R5, R6 and R7 are defined as abovg'?The
reaction is typically perforned |naSU|taBT OH
such as ethanol, N N dimethylformam de, DI\/BO or gRg' 7
acetonitrile cont ai ning an 10 i norgani ¢ base suctlRas R
pot assi um or cesium car tgonate or an organic se su
N-et hylD dii sopropyl amﬁ)f]e atR®an el evat ed enper at ur )

040 50 T, P may be|_m/drogen or a i table
pro roup 4£or an _ﬁ;no

RB

to those skilled

|ntear his could R7
(X) (XI)
Scheme 1

An amino acid derivative of formula VIII where Rw, R9,, R’ and R® are as defined
above may be alkylated with an alkylating reagent of formula IX. Alternatively an
acetic acid derivative of formula X where R'’, R”, R’ are as defined above and L is a
halogen, mesylate or tosylate may be reacted with an amine of formula XI where R,
R®and R7 are defined as above. The reaction is typically performed in a suitable
solvent such as ethanol, N,N- dimethylformamide,DMSO or acetonitrile containing an
norganic base such as potassium or cesium carbonate or an organic base such N-ethyl
diisopropylamine at an elevated temperature of 40-150 °C. P may be hydrogen or a
suitable protecting group for an alcohol known to those skilled in the art. This could
for example be tert-butyl dimethyl silyl or tetrahydropyranyl. The methods for the
protection and deprotection of alcohols are described in the textbook Protective
Groups in Organic Synthesis, T.W.Greene and p.G.M. Wuts, Wiley Interscience,
(1991) ISBN 0571623016

Intermediates of formula III were prepared from 2-cyclohexanone as described by
Samoshin et al. (Tet. Lett. 1994 , 35, 7413-7414). Alternatively an appropiately

substituted 2-halo-anisole may be metallated with an alkaline metal such as
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for exanple be tert-butyl dinmethyl silyl or
tetrahydropyranyl. The nethods for the protection and
walegoveaet i on of al cohol s are described in t heP€ERKR@3/000290
Protective 15 Goups in Organic Synthesis, T.W G eene
and p.GM Wits, Wley Int egfci ence, (1991) ISBN
0571623016 Internediates of "Tornula Il were prepared
mbgiuds Q¥iehal) ReaN IRD. &%k EBGLIHRd 9By, 58SRPsMivn Blad) et al,
Yet. Lett. 1994 , 35, 7413-7414). Alternatively an
J. Glpgrropiea ey 1895 8tk tli Q) ead reacied vathdlris 8ol bisagfidese

ARy S et A Bl s 56 R loeSh Eliag fodllR may pe coupted
udRech allaiﬂhm/p}llc@bh'me catebypi-tsa 183Hhendl88 deamibled idthergeneral
R0 CESNgrH Br2alr i Ve PPaRa0T i vk materydigpts, 2R

dndIRY 1A SRE 88isb1B, S Brk@g giof the hal ogen bei ng
i odide maybe coupled using palladi um phosphi ne

catalysis with a thiophenol as described in the

1R8BS TG s RN it Sl B STe g B

ar@fwdllhis@iiedah the 1@Erafi@emul @ 111, I nternedi ates of
formula IV are typically comercially avail abl e or
their syntheses are well described in the literature.

Célgxpgﬁ{m o @&'ﬁm‘fe{ va%gégly gfiggs %ﬁ?? B? 8%%““1%3 %P, F?:yc&m]gg ﬁlﬁ'éﬁﬁ)@dﬁﬁgs of

reacting 1 nterne

foeininid [Eneitle athblenatcabbmatgto/give e @hihgdkgetigl deyivative which can
derivative which cag %hen e converted to corrp%unds
EO

thep be somiergd {2 coppieauds of Lrapla ¥y WheigJy i (Jhigspplg be using
ca%?%xﬁﬁﬁa&ﬁ&ﬁ%cﬂd%?ﬁ&t}ﬁggsﬁkﬁhcﬂpﬁetﬁ&’ﬂl%ﬁﬁﬁﬁh@.e[n' tﬂ% case of

or onmet hane. case of 15 tosylate an
tomelstel aatlendshilate thizudodldolyy thi esaisitosyfl chloside or hietirand eulfomyl
thane sul fonyl chloride r. ectively in ol.vent
CHJGSF B EHEH & bR REcture SR PRAOF oF SRy FBLURN These
meBlolo 8 stindarditta MekRk dkilied i artS KonRenddoft Bm@E YV where X is
Conpounds of formula V where X is carbon may

b
cgsbepmer e pyepeted byl thy hikylagan of S@@b}yﬁbyitgﬁﬁés%-il@??@@zylhalides
- i odo- | hal i i th_diethyl el it :
R PO L GEa B QY128 e et

J.Bonl Chear. So2 1932, AMS536he give Saedo-pBaRlprégionfeIGidsoinghy ease of
2-1 odo- phenyl propionic acids. .In the case of X.is .
XduFyldr, CUBIpBE Mg AR APRTORIG BRoRksn el g fogp Rl sisicegrding

LS,ia I 0 a 4
BBl ST BBl Bers e, 10
affedls theef2-Cuplsulfdg)Bhéran prapinriaayd yhivdroph bprapiced usingstaddard
m\g{ﬂoﬁg sgc%nas %r:{n%g:gt%ﬁ%dyosﬂngg cg;n?)reg(%rr ?ithium aluminium hydride to 2-
(arylsulfanyl)phenyl propanol. Activation of the alcohol to nucleophilic displacement

can be performed as described above.

Compounds of formula VI may be prepared by the reaction of intermediates of
formula IT with intermediates of formula XII. The substituents R'-R' are as defined
above, X is oxygen, sulphur or CR''R", wherein R!! and R'? are as defined above,
and Z is an iodide. The reaction is typically performed in a suitable solvent such as

tetrahydrofuran or diethyl ether containing a coupling agent such as triphenyl
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met hods such as borane-tetrahydrofuran conpl ex or
['ithium alum niumhydride to 2 25 (aryl sul fanyl) phenyl
w@e@panoblt Activation of the al cohol to nucl eoptii/bDKeo04/000290
di spl acenent can be perforned as descri bed above.
Compounds of fornula VI naygg prepared by the reaction
of internediates of formula Il with internedi ates of
hbgmﬂﬂé @nddibthybhedisatbstyility 8nl 3 ° RAz U5 dife#t room
P 30 above, X ys oxygen)}sulphurB%r CRllé?éﬂﬁVﬂﬁieln R11
temperal® are as defined above, and Z is an iodide. The
reaction is typically perfornmed in a suitable sol vent
such as tetrahydrofuran or diethyl ether containing a
coupl i ng agent such as triphenyl WO 2004/ 096761
PCT/ DK2004/ 000290 36 phosphi ne and
dlethylazodgcarb xyl ate or R*
AzodRcarH%nyI)dlplperle e a
R 0 R8 Z 1 1 RO JY OHH

room tenperature.
RRRO R7 X1 R R
redi at pls_of la XIl where Z is

an |od| connerC|aIIy avai Nabl’e or can be easily
obt ai neB by dj'érret hyl ation of the/cor r5pondi ng
2-1i odo-ani sol e using for exanﬂ{b boron tribromde in
t ol uene simlar nmethods well to those skilled
10 in th@ art. Alternatively treaMt of the
corresponding anisole with tert-butyl lithium and
quenching wth iodine as descrived by Iwao (J. Og.

Infe@eiiate 90 forbim]a XHB}ﬂ&eSéSZXQ an fiditleswdsangmertially available or can

dem lation wll rovi de i nternedi ates .
"ﬁaap tasgef %y,élemﬁthefgﬂtwa ,9% the-foRresrondme Z=1940@pisP Seﬁg for
ex %@1@19&59 %&Bﬁnd’e RSN ordithidBetHEdd Wat kv R th&% skilled

de in a Sandneyer reaction as described by Stil
in e ailrAlterCriemly t@8AentHT the7¢l:8re$153nﬁ$r%) gnifodd Wohseat-bytyl 11th1um

anibisbeief oadodils & vty Teo B Biaa i 190’ 55 3622-3627)
anld' stuB§ Hﬁt@ienﬁﬂ@'lﬁﬂoﬁ&mﬁfalsfoq{rmdli@1ﬂterﬁﬁﬂ1a@és&ﬂ fOen 4 KPR Aeehird

ifications of formula | where RI-
approach is the conversion of the appropiate 2-methoxy aniline derivative to the

iodide in a Sandmeyer reaction as described by Still (J. Org. Chem. 1987, 52, 748-

753), followed by demethylation to give intermediates of formula XII. These methods

are all well described in the literature.

Examples of formula I may also be prepared by modifications of formula I where R!-
R* can be a bromide or iodide and R'’is as defined above but not hydrogen. In this
approach the intermediates as described may be reacted with for example with a aryl
or heteroaryl boronic acid or ester using Suzuki conditions to afford the appropriately
substituted ary! or heteroaryl derivative.. Alternatively reaction with an amine using
palladium catalysis allows access to examples where the bromide or iodide is replaced

with the amine in examples of formula L.

Examples
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R4 can be a brom de or iodide and R10 is as defined
above but not hydrogen. In this 20 approach the
WO niog/omEdi at es as descri bed may be reacted w t PCT/DK2004/000290
exanple with a aryl or heteroaryl boronic acid or
ester using Suzuki conditions to afford the
appropriately substituted %lryl or heteroaryl
GEEdraVMetds Al ternatively reaction with an amne
using palladiumcatalysis allows access to exanpl es
where the brom de or iodide is replaced wth the
Awatyine] iLEC-Badghh wsreafbtéim‘dnﬂ aPE.Scix ARBMIESS ing¥iment equipped

0 96761 PCT/ 04/ 0 90 7 | d .
Wi LS RLTOE d SIAR O oS A TR S G giiR a9 x 4.6
miP Mfater RFhiniERY C89WoRRAMwitWL N uhf-’%%ﬁ[:l@élz%o SBRf%n@ em: A =

Shi madzu LC- 8A/'SLC-| OA LC system 5

W&tﬂmﬁnﬁmom@e@y ﬁplldn@lof) -1 8mdoB LT akgry wewnanmtpﬁwm@c@w acid

S ter/t o
U503 ouy BV Yeafhe, SR Kit R R PR A8 in and
wilkk iadlow 5at9 5>f Q ﬁE)mml\/Phﬁ@dwad_deﬂ&iﬁm@I Byl igtegragbibf e UV (254

wth 90% A to 100%B.in.4 mMn and with a flow rate of
ma) 9 BESD trage.khe rﬁﬁgﬂ%@@ﬁsﬁlﬂ%@@rwﬁnrﬁﬁsgbmmn&mof t he

ar @éedeCnM@)-oplﬁ'[Ra f)@l‘%&nb-&% ﬂl@tsgﬁ%'lﬂﬁnﬁﬂeﬁﬁ?%&m 50

a e expressed I n m nut es reparative
X RG-rivis-YMIG ODSaAIvaith Svasn peeti¢le siredMethotlhBisangradient elution with

dp/n A F PO im, &7 ke iy rgp RHPR L i boRpd fotiection

w%&ﬁ»rhled%% %iBr6W MS htdetpd Wi th a flow rate of 22.7
/mn. Fraction collection was perforned by

spllt flow M5 detection. 15 1H NWR spectra were

ded at 500.13 n Avance .DRX500
' TR Sle Pty T5abioh e, B B, o 3 BRaRE g oo DRx500
inktAghentment at Dsoter afied onTed IBuRACMOT 25k 10SLUISMD) .Deuterated
chl orof orm (99. 8%) or di net(\%%g%sul f oxi de

B pr dimethy, ﬁwgqmdg (99.8%D)

m@r@w@nehleadg@%&‘i@énﬁ@ordw
Wgr%fl% &6 30 ﬁ@d?ﬂﬁ g‘ﬁ{@ %Prhl trefef/e?ll:é' g%nﬁrﬁ hemlcal shift
pressed |1 n ppmval ues. OW ng revia

Veﬂuﬁ@ uﬁbe(éxlf)mﬁset’5101mlpbm-‘pilmdsl t’lSheOfoll‘dl\ﬁlgl dpbedvations —are used for

dqubl = triplet = quartet,

malnp%@’éy o H\IMRhﬁg%aé% 's damsle&o% b %uélﬁ%bﬁ Stirplgh == d?g‘ﬂlﬁ?te qui =
qulihdeR L hefi@t, _dddolff gﬂﬁﬁﬂéte&t' HBub:fe tr S h&t— &’cfuble quartet, tt =

triplets,”  m=nmultip et and = broa S|ng et. For
triptat-of kghlengs Tmbipﬁt@gdhpmrpad $iegleol | owi ng materi al

was used: SCX-colums (1
For ion-exchange chromatography, the following material was used: SCX-columns (1
g) from Varian Mega Bond Elut®, Chrompack cat. No. 220776. Prior to use, the
SCX-columns were pre-conditioned with 10% solution of acetic acid in methanol (3

mL). For de-complexation by irradiation, a ultaviolet light source (300 W) from

Philipps was used.

Polymerbound PPh; (0.93 mmol/g, 100-200 mesh) was purchased from Senn

Chemicals.
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25 g) from Varian Mega Bond Elut(r), Chronpack cat.

No. 220776. Prior to use, the SCX-columms were
w@e@402676i t i oned with 10% sol uti on of acetic apCTDKR004/000290

nmet hanol (3 nlL). For de-conpl exation by irradiation,

a ultaviolet light source (300 W from Philipps was

used. 30 Pol ynerbound PPh3 1°0.93 mmol /g, 100-200 nesh)

was purchased from Sem  Chenicals. WO 2004/ 096761

PCT/ DK2004/ 000290 38 Preparation of Internedi ates of
p@ﬁf%@ afllméniledu@s&bpﬁoma%r no propan- 2-ol

cl ohexanone . g, and 1-am no- propan- 2- ol

(0.75g, 10 nmol) were mixed and MeOH (20 nl), acetic
J—QZodrldlze()qilez;;n@qu)ogﬁz;zm obl ), cyanoborohydride resin (7 g,

14 rnol, | /g, epared as descri
Cgéﬂ@éﬁl&ﬂ@i? 93 Fed Poll g 1-areinp: @r%pafg%af)(e%%ﬂ@ REng)) were
SN O D) D K2 R BN P Y B o Wbt resin (7
g, fldmmal; 8 mmel/g\mppm@d :tsoﬂesanhﬁddnudx RTﬁaldcre(u dk Tepprhaiuen

was d, w.t hout rlflct .
el HREC ) PO ety e Rioprebiiee B st reflu for 16
h. e tredBvingd ﬁﬁ@ﬂe@ro@fﬁidf’tﬁé AittatSwhaBRpbratdd i vedud TRk krides

di ssolved in DCM (20 niL). 1- 15 Am no-propan-2-ol (1.2
prgduct &agedd) witheut detliar apiifieatiop. 2 nl, 16 mml) and a

catal ytic anount of DMAP were added. The reaction

m xture was stirred for 16 h. Water (10 nlL) was added

2-peel-Bilgl - dgiﬁaﬂz@Ssﬂmﬂyﬁyx,s)Epg»pﬂhme The aqﬁeous rrJghase was
extracted w.t X, 100 )

e T A B s (. BB eGP eI @T20 mL). 1-

Afdlind- L8l ﬁgh mggﬁl(g gegét elghﬁas %&fﬁ§1a&ﬂ@eo(9rz%@d1¢ quff@l?!a!ﬁ& a &haym

prod 20 an ol l. Yief
ardduet HODIMMAWP repre added nElak Jaa@mn\mmelrpmpamlecﬂ fom 1érh Water (10

I f ashi an: :
mbJ pieg AdcB g o RSy Pre s PRasigh- By Rateqps Pt s aRter avith
EtbAd @ 1@y ). mé%&m&dsargﬁwbmsymbﬁw&dmpm@fesﬁ@

25 1- Etert-But yl -di met hyl -si | anyl oxynet hyl ) - 2- met hy

supfatsp filteneil ad the fllgptepvisavppordgd yi WﬁiluﬁeThﬁ/]Pméwta’Yﬂfll%QW?d as
‘r?lOl 1€ l % )éb m ne
P% %T utyl - di met hyl - si | anyl oxy) -

nmet hyl - et hyl am ne Preparation of Internedi ates of

Formul a 1| ) ) .
The following intermediates were prepared in an analogous fashion:
2-(tert-Butyl-dimethyl-silanyloxy)-1-methyl-ethylamine
1-(tert-Butyl-dimethyl-silanyloxymethyl)-propylamine
1-(tert-Butyl-dimethyl-silanyloxymethyl)-2-methyl-propylamine
1-(S)-2-(tert-Butyl-dimethyl-silanyloxy)-)-methyl-ethylamine
1-(R)-2-(tert-Butyl-dimethyl-silanyloxy)- methyl-ethylamine

Preparation of Intermediates of Formula II

(2-Hydroxymethyl-piperidin-1-yl)-acetic acid tert-butyl ester

Bromo-acetic acid zerz-butyl ester (0.39 g, 2 mmol) was dissolved in DMF (1 mL). A
solution of piperidin-2-yl-methanol (0.25 g, 2.2 mmol) in DMF (1 mL) and
diisopropylethylamine (0.38 mL, 2.2 mmol) was added. The reaction mixture was



30 (2-Hydroxynet hyl pi peridin-1 yl)-acetic acid
tert-butyl ester Bronp-acetic acid tert-butyl ester

W@ 20039961 2 nmol ) was di ssolved in DVF (1 ni).P@I/DK2004/000290
solution of piperidin-2-yl-nethanol (0.25 g, 2.2 mol)
in DM (1 nL) and diisopropylethylamne (0.38 nL, 2.2
mmol ) was added. The reaction m xture was WO

stizid@4f OS¢ 1 PETIRISIVHE 60 28960ved I Shduor BD At (ZDOGL) aid
16 h. The so]vent was renoved in vacug, EtOAc (20 nL

waierd / T} Wes qdfiedy Yhe o phasrsavererparalesl. Jhe dgucons Péase s
ex%@&@& a&reg with TROAIU6 S \PPRS €oﬁ’1‘@iﬁed EpA@ﬁﬁa%Qs weccﬁlew dvir

The conbi ned ases were dried
mﬂgrﬁslunrm@ﬁaws filtered ahd atee‘.iltranelvmree@pcuatdd irheachip] Thepredye svas

. ev orate n v 0. e product was 5 isolated as an
ls‘g? a%(laléf’g *’6“3?%3%@& The fol | owi ng i nternedi at es
were prepared in an anal ogous fashion:

[ (2- Hydroxy-ethyl)-methyl -ai ni no] -acetic acid
Theefgtlowmgyntegg@cgates Were prepared in an analogous fashion:

[ (§%E inloe%l ?}j mﬁg%f—amu eatm c?c(z) teiazcbe lfes ¢id tert-butyl

am no] - acetic

[@@Zqzﬂ@ﬂﬁoxp@tlw BRhe]- acdtﬁ;' dd;di’@ﬁt)@m)ﬂle@lefl din-1
-acetic acid tert-butyl ester dr oxy

[Coybeersy il risgprppycarie/ ﬁé‘?"‘ff 4t {ertblm |eSEEt er
(4@@% ggeg;é%pyzg_a%md&&a gerxbz)zyﬁ&?ér' c acid tert-butyl

droxy pyrrolidin=1yl) propionic acid
(3tydrolyupyrroleBit-dryl tacdiiB)rcidettdadeytpyr r ol i di n- 1

(Ré{f%?& o sf’y?’%y%}’}'g?y@p‘fb%%GCZErffré"bf‘@/gfg’fffut i eeter
gi?’_ rofzgznhﬂy??yoﬁﬁ%wc)d't@m%@l -aeretic acid

ester (tent-Butyl -di net hyl -sil anyl oxy)
(SM@WWW] rofidan- | vl) stsetc ead terbbulyl esegt er 20

AT SRR g gy v (5.0 9
[BicloHep1qpYh &toRy-pespyliearkinop-abdtic ald ﬁ; 1Bpl)esend

bronp-acetic acid tert-butyl ester (3.6 g, 18.6 mmol)
vvas added. The reaction m xture was stirred at 50 C

@%ﬁt ﬁl&» dm-lz_gt )I/fégé?&w&?g%nﬁg%@ﬁ&é ke 254 %rlsbulﬂ:&tegel

pur i mat ogr aphy using a
2-glleﬁd%uim-dmﬂlgﬂ%11mgrl@ty){pramrlammh (&0 Igy B1l.amenhal) evak dpsalved in

20: 80 up 25 to ethyl acet e :2Q. The . .
DHodice \ispEsp ety Bsne R Sl Sydngon ang bgomerficgijc acid
zegz[:gu{éloégtegm 8 % ws %ﬁﬂasi 2k B830HETRe R GIRGH 1B6kthi@ VA48 stirred at 50
°C for 16 h The m1xture Was evaporated onto silica gel and and purified by column
chromatography using a gradient, starting eluting with ethyl acetate/heptane 20:80 up

to ethyl acetate/heptane 80:20. The product was isolated as an oil. Yield: 4.0 g, 71%.

The following intermediates were prepared in an analogous fashion:
[2-(tert-Butyl-dimethyl-silanyloxy)-1-methyl-ethylamino]-acetic acid tert-butyl ester
[1-(tert-Butyl-dimethyl-silanyloxymethyl)-propylamino]-acetic acid tert-butyl ester
[1-(tert-Butyl-dimethyl-silanyloxymethyl)-2-methyl-propylamino]-acetic acid tert-
butyl ester

(S)-[2-(tert-Butyl-dimethyl-silanyloxy)-1-methyl-ethylamino]-acetic acid
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[2-(tert-Butyl-dinethyl-silanyl oxy)-1-nethyl-ethylam n
oJ-acetic acid tert-butyl ester

wQ 260402476t But yl - di met hyl - si | anyl oxynet hyl) PCT/DK2004/000290
propyl am no] -acetic acid test-butyl ester 30
[]-(tert-Butyl-dimethyl-silgnyl oxynethyl)-2-rnethyl pro
pyl am no] -acetic acid tert- butyl ester

(RI-B)-(ler-Ritgk- inBeityis il diyloey Ry meshll @mplomy F-de e tdoid teat byl
tam no] -acetic acid WD 2004/ 096761 PCT/ DK2004/ 000290
es ,fo

(R -[2-(tent-Butyl-di net hyl -sil anyl oxy)-1-nzet hyl - et hy
| am no] -acetic acid tert-butyl ester

[EVEAiSHhy @r2xchvpdoryyprioplrbdetiamicidoerteumtliestenci d tert - butyl

B P e Sy Py BRSPS bser (12 6.4
mmapeht @u@sﬁrg%ﬁ@thwammv@ mLew fnilnol) @as dissdved ih BVIE (20 mL).

di i sopro | am ne . 56 mmol ) was di ssol ved

ToaretRRe ( @mln B mmel) wes é@fiﬁﬁin@h? reagtion wasstirredeit HOREor 16 h.
Th%dﬁgﬁfen emo%%}l m %w\%‘ STIR! ér[ulie 1%%) ct %&Qaa glsfsglng& ﬁ} EtOAJ (‘1%0
sol've n uct was

In vac

mD) s&&ofhe @dluuﬁn Eﬁh@é\@sﬁeﬂ@ﬁth Whi)ar @udnLh&hs @kgﬂnt@pha\ﬂﬂﬁzas dried
washed with water The organi c phase was dried
ovmrr@%qm%@ﬁ@%wme&ﬂ %nétt ¢ fifiyafq wwaa Atedie veeU 1 at e

THESEIED LSRR I e e sl e

wavasldadl dEc. rea'd’umnmcsmr@fomaé hs The sdderftovas témhvediiheracuo. The

criR B o B AL T O 0 i nsrretedTh S LRl
biSREANR sdHiESH @8nat Pand Rhtubdt@NsddAim @h])onaa gol§ASM(23t8D). The
sodi um chl oride solution (25 M). The 15 organic P ase

OTgAEC ghatseava@\dmed mgrm@nqswmuﬂfateﬁanéﬁ@e schetiogow e slowlnideered

] L

The foI I oW ng |nterrred| ates were prepared in an
anal ogous fashi on: [Ethyl 42 hydr oxy- |
Therfetl ﬁwngemrﬁymjzdlam W@}QI&@]&%TP e} @aicgptls fehipn: ester 20

R e e R P e
[Eph)d{(yih)ydmmez]hﬁbp@pylgt alaxzmaj' aaﬁm: labdteyd -Digphaster

- (2 -l - .
e pfoxewwxg%fe?fyl P(@E@%lﬁg] afezycdftf? fss@/)o';tﬂaegf%tr' ’
(.S)P?EM}Y Ly 2 83 ¥ky)-1 8009 LeriRDe o Fﬁbéjzcta%[d l’ept%dﬂzl eSeker 25

aration of Inteérnedi ates of Fornu

(1{){[EJ]WB-@XW-Hyh@toHMMan] -acetic aczd tert—butyl ester

propyl)-msthyl-am' nojl-acetic acid tert-butyl ester {]

PhtioBot BtexdthemhiRy bf Bormi 10Xy et hyl ) - 2- met hyl - pr opy
-amino } -acetic acid tert-

[(1-Hydroxymethyl-2-methyl-propyl)-methyl-amino]-acetic acid tert-butyl ester
{[1-(tert-Butyl-dimethyl-silanyloxymethyl)-2-methyl-propyl]-amino} -acetic acid tert-
butyl ester (1.9 g, 6.1 mmol) and diisopropylethylamine (4.2 mL, 24 mmol) were
dissolved in DMF (15 mL). A solution of MeI (0.45 mL, 7.3 mmol) in DMF (100 mL)
was slowly added over 15 min. The reaction was stirred for 2% h. The solvent was
removed in vacuo. The residue product was dissolved in EtOAc (100 mL) and the

solution was washed with water (20 mL). The organic phase was dried over
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butyl ester (1.9 g, 6.1 mmol) and

di i sopropylethylamne (4.2 nL, 24 mnol) were 30
wale@gobered in DMF (15 nmL). A solution of Ml (BCHBKRI04/000290

7.3 mol) in DMF (100 nL) was slowy added over 15

mn. The reaction was stirrgd for 2% h. The sol vent

was renoved in vacuo. The residue product was
mafngsiohvetfate) filitredand #Hilrht: wais @vigtRatesd 0l WO THABsidue was

washed with water (Zg@mi%W§The organi c_phase was_dri ed

disgo BPd Rt fhant g6l7 Govbo?-3 mmaemyAwaddssh The
f
g3 1 0 OB R e S B RRSL p e

waﬁchssahi@d 5 BMOAHIFL (IOZmII}.andlxﬁasBemﬂh)saMechsiﬂmdn de’adaonate
s stirred for h. The S rean

eact SO
SO[UNO%%%H}L TRE SEPTRR Sﬁfiwauéﬁorl@sa%olﬁf%@@@& S pieee Ph e
We(s]&f?:df&v)sr Agh RSN SA N Sdu tﬁé&élﬁﬁér?@ra§ﬁ9iv%i%1€@&§9&?f Pgof
5 solution (25 nL) and saturated sodi umw<chlorid
silinal ggt. ildw f{l2@temids cvatmated gavcuo.phigke 1. v 8. ed over
magnesi um sul fate and the solution was slowy filtered
through 5 g of silica gel. The filtrate was
T@%DWﬁ%ﬁﬁteﬁﬁeM@t@ﬂW@re\ﬁrEﬂﬁkd114 ah falog8te fadlienf ol | owi ng
i nter ates were prepared in an anal ogous fashion:
10 [(2-Hydroxy-I -nethyl-ethyl)-nethyl-am no]-acetic

[ (%ﬁf?@ﬁ{%}ﬁ?%{ﬁ ?%trngéél Z—ammo aﬁetzgd %czhi é‘ rt—buzéyl esteiaCI q
[ —éfytlrd&gl’bzyti‘kyé-pic@iyl)—iﬁ&kyl{a(nﬂnd:ﬂﬂkeﬁx yield tert-butyl ester

(Sé g‘t(%eﬁydi "0XY I?-meth)g}e etﬁyl} met zyp c(z)mz_ngf ?zgétfc aac?cll ;jertt—g rt)tzl e?syeg

(Rg-?%jiéf%dfcy qugélylyi etﬂﬁ} mékhyﬁ[fzpﬂoy ~dWBlidYhic 2P-BRA B8t 1 C

ert-butyl” ester
[(R-FEarypareroryyiprappl- yﬂmwwcamwﬁ ogrt-bept ¢seeraci d
tert-butyl ester Preparation of Internediates of
Forrmula Il using Internediates of Fornula VII1 and

Pﬂegh%tfﬂi‘ﬁd)ﬂh@&'lﬂédlﬁ@ﬁ otk érrhifa 30 using Intermediates of Formula VIII
% dr oxy ethyl) yrrolidine-2-carboxylic acid
andelnterypediptes of Formpl rolidi ne-2-carboxylic acid

tert-butyl ester (0.41 g, 2.4 nmmol) was dissolved in
DMF (2 nL) containing diisopropylethylamne (1.25 ni,
(S7 (,2 Hydﬁix)heﬂﬁzlﬁpj)ﬂﬂblizcﬁme-fafcar&xﬁid)&md edrhaingl estdr. 34 1nL,

? (ed The reaction di
LW@?D#@%@@IE@XW@&IWW%@ eeer Petlre, 2vh Vahtisspleed in

DM?;?? ﬁﬂ%b&h’céﬁ ﬁﬁ%%us@r%g&?fgngée N5 apd; §%1’ﬁf)gt R%ﬁlémon of

I car bormate s 1on (10 ) was adde
2-agqumesathanpasSd mib,st. &md):mdbﬂ\/lﬂ/ﬁl aEL)/WaSwaCEted)&Ble(IzactM) .

The conbi.ne es, were dried ov
mnbiliie G0 SUPET LA Bt GRAC bbb TN A Pes GRSV 4 ST SLeRITAE 20
mY §eiPsatdfd®d sodium bicarbonate solution (10 mL) was added. The aqueous
phase was extracted twice with EtOAc (20 mL). The combined EtOAc phases were

dried over magnesium sulfate, filtered and the filtrate was evaporated in vacuo. The

product was isolated as an oil. Yield: 0.37 g, 72%.

The following intermediate was prepared in an analogous fashion:

(S)-1-(2-Hydroxy-propyl)-pyrrolidine-2-carboxylic acid tert-butyl ester
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product was isolated as an oil. Yield: 0.37 g, 72% 30
The followi ng internedi ate was prepared in an

wae@kogoes fashion: (S)-1-(2-Hydroxypropyl) PCT/DK2004/000290
pyrrolidine-2-carboxylic acid tert-butyl ester WO
2004/ 096761 PCT/ DK2004/ 000280 42 Preparation of
Internmedi ates of Formula Il 2-(4-Chloro phenoxy)

Prepsiation ofdnteomedines ofdorayuda IMsi sed as descri bed by
G W Yeager, D.N Schissel, 5 Synthesis 1995, 28-30.
The follow ng internedi ates were prepared in an
_AN ) bimn.,; 2-(3, 4-Difluoro phenoxy) phenol

2@?%@%82?%3%%@% phenol 10 2-(3-Chl or ophenoxy)

Thelvemploun®weslsyuithdsory apesaoksd bypGeMol eager, D.N. Schissel,

g 3-Chl 25 : 9zipdoani sol e A solution of 3-chloroanisol e
VpHiess, %5;’ $2U3 ‘ol ) in THE (60 m) was cooled to 15
-95 C. A solution of sec-BuLi in cyclohexane (1.3M
9.5 n, 12.4 mnol) was added dropw se keeping the

TherfoBewiale lnterpedizieuvereiueraied goma@Enalagees fapljor: sol uti on

3.15 4 .mmol) in THE (5 nlL) was added
2—@5{,%%)2\%21450%0—19% ’éfg%"%%"r"é was allowed to reach room
2-1BRherephdmxpVgiaabbht . Di et hyl ether (100 nl) was

added. The organic, |ayer was washed with 1M aqueous
2-(aoBoge-Pho I hRiiie! and dried over Na2SO4. The 20 crude

2-RL L, Was,Adsgrbed onto silica gel. After
U%Wc)é;y?on gﬁyp)gl ash chromat ography using silica
gel, elutihg with heptanes/EtOAc, 98:2, the product

S—é%%m- @it 2i%qr;edlegs. colorless crystals Yield : 2.19g,
N paliivs o S o e A S s f el B SR BBRE} Fes cooed o
5280 by oL B AR 080 24 PR ) Yl

dropWisk Regsingdbke thtéahl wagdrdnvreitettvneo( 36 After1th 2 sohmibh .of I,
m xture was _stirred for 16 hours at ambi ent

e
(tlérep Rk mme]) ST Somdy) evasaddedERPise: B miteretxas allowed to

2 - BRI Ik [ S ' .
TP ) oL L g OLUARR, Y o
lagéretdxywashtd evith( BVDagqhB@usiig, SOTHE, @, dminersad dviedarviecNa,SO4. The

extracts were then . .
cruzl(e product was adsorbed onto silica gel. After purification by flash
chromatography using silica gel, eluting with heptanes/EtOAc, 98:2, the product was

obtained as colorless crystals Yield : 2.19g, 66%.

4-Bromo-2-iodo-anisole

4-Bromo-anisole (4.417 g, 23.6 mmol) was dissolved in acetonitrile (200 mL) and
placed under an argon atmosphere in the absence of light. Iodobenzene diacetate (9.18
g, 28.5 mmol) was added followed by iodine (3.6 g, 14.2 mmol). The mixture was
stirred for 16 hours at ambient temperature. The mixture was then poured into 1M
Na,S,05 (200 mL) and stirred until the solution was colourless. The solution was then
extracted with diethyl ether (3 x 100 mL). The combined organic extracts were then
washed with brine, dried with NaySQs, filtered and evaporated to dryness. The crude
product was filtered through a silica gel plug eluting with heptane/ ethyl acetate (3:1)
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washed with brine, dried wwth Na2SO4, filtered and
evaporated to dryness. The crude product was filtered
wao booalogdtern silica gel plug eluting wth heptane¢T/®Kago/000290
acetate (3:1) WD 2004/096761 PCT/ DK2004/ 000290 43
(200 nL). The filtrate was goncentrated and the
residue was distilled using a |[|-Cugel rohr apparatus

(20?{D|rﬂ1]§)3tTHl’g filtite AR eoit@ntthted Sarld, tHe. EebidiiBawas Yi&lldd using a
4.092g, 55% 5 5-Brono-2-iodo-anjsole

K%els%rn@pzraﬁ?étqea%;ﬁmaﬁm forePquad af 75 99, Gbmpanas
di ssolved in water (695 nL) and concentrated
sul phuric acid (113 inL). The solution was cooled to O
Yi€ldahtb2065%m nitrite (7.5 g, 109 nminol) dissolved in
water (32 nL) was added and stirred for 1 hour 10 at
5-10 T. Potassiumiodide (21.4g, 129 innol) dissol ved

5-BRNRbeL L 400,pL) was added slowy whilst the mxture
was virgorously stirred. After addition, the m xture

4-BrasnaRimethaist iliey (A0 & bomalk waedissalved TEFAr §05akand

coleBRERuaRe aifL BT Bh-ol1R PRRRTHE ey " g SBaium
mt@l@é”fpﬂ fn gdmy BafolCdifdRed Sn Weite (8 ﬁfL)VWe&f’aadethﬂd‘lstikMdl‘iaﬂi'l hour
1M Na25208, 1M HG, 15 1M saturated NaHCOB

at Phk0) SepBriassiem dedidni(2l Anakd wazoly msgdvicwsmser (100 mi) was
adlitd g]?()vgg ngg/]lg% ‘{ﬁgs 1§H{§5 HaE q11 \gﬁﬁlus‘?meﬁhgﬂgf F@(ﬂﬁﬁn ‘gpé m1éture

pUT | ronato ra using silicag

wasl dllowed WWhTIh&pltoaﬂEieﬁiﬁ&ydtumcEﬂm acelatd WaIEI’Eeidpd add ¢he phases
was |dent|f fromrel evant fracti

WeIE PEPHA ah8e é&lﬂ?,oélﬁtﬂhéﬁee&’aﬁ rextrastad wido b P&etetzt& @25() The

COEM% %hﬁ& %Iégseg Frehd Hﬁh%d%ﬁé‘&‘%tﬁull\ﬁ@mdﬂ nhem@z@ ,AN HC,
roun tto l'ask was charged wi th NaCt Bu q&gSO)
4

1M sathratediNaHC@3u knd dine. ZBhensgpaaic@3orgaio ﬂ))lasen‘@@ﬁ:dm%(

f t 3 0
il PSS ENGP g osie JS ATl ) BB Bgg Mg Plravhy
usidpesifié A8H M@ SIuBUAGHAL IRPtRBGthyDacdthte |1} B dheiprbdudt wiabidtified
tines. y toluene (10 nL) was added and the m xture

fraymireleeant fragtiagsvidchowererrogibinedmnd cansantrpediaeedol ut ed
with toluene (40 nL) and filtered through a pad of
silica gel and evaporated to dryness to give a
Yigupnuilar 7826 yiel d of 30 crude 1-Chloro-2-(3
fl uorophenyl sul f anyl ) - 3- net hoxy- benzene. The nateri al
was dissolved in toluene (20 inL) and cooled to 0 C
Neat BBr3 (0.38 nmL, 4.02 mmol)

3-Chloro-2-(3-fluoro-phenylsulfanyl)-phenol

A dry round bottomed flask was charged with NaO'Bu (398 mg, 4.14 mmol), Cul (62
mg, 0.33 mmol), neocuproin (66 mg, 0.30 mmol), 3-fluoro-thiophenol (394 mg, 3.07
mmol) and 3-chloro-2-iodoanisole (698 mg, 2.60 mmol). The flask was evacuated and
backfilled with Ar three times. Dry toluene (10 mL) was added and the mixture stirred
at 105 °C overnight. The mixture was diluted with toluene (40 mL) and filtered
through a pad of silica gel and evaporated to dryness to give a quantitative yield of
crude I-Chloro-2-(3-fluoro-phenylsulfanyl)-3-methoxy-benzene. The material was
dissolved in toluene (20 mL) and cooled to 0 °C. Neat BBr3 (0.38 mL, 4.02 mmol)
was added dropwise and the mixture was allowed to reach room temperature

overnight. The mixture was quenched by the addition of H,O / ice (80 mL) and
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was added dropwi se and the m xture was allowed to
reach roomtenperature overnight. The m xture was
waQe@aoiadl by the addition of H2ZO/ ice (80 nlL)PeEntKu4/000290
2004/ 096761 PCT/ DK2004/ 000290 44 diethyl ether (100
m.). The organic |ayer was jgashed with brine. After
drying over Na2SO4 the crude product was adsor bed
dieotnyt] eetlsar (1 6B ng§] Thdbiganicflhgs twashyaxived odgthalmime. After ldgying over

silica gel, eluting etan s/ Et
Nep3®y Hiecahpo AT R ek%kﬁe Jhitt ohibipgography
usﬁééhlfarge? & %@%e{}mhmﬁeny SOJQ: 96:4 the title compound was obtained

uor op ul fanyi ) - 2- met hoxybenzene A
as diyyllow wildY it 6é2rex, PT%Askena® démr ged with KO Bu (1. 903
g, 17.0 mml), 5-chloro- 2-iodoanisole (4.054 g, 15.1
mol ), Pd2dba3 (144 ng, 0.16 mmol ), DPEPhos (176 nmg,
4- @hz%?@ mwuo%l-ghé’mﬂu%ﬁflg - D i empbhdizenel . 903 g, 17.0
S

flask wa evacuat egl and backfilled with

A gy qonnféboﬁwrﬁ@%ﬂaabr\ya&@m@ﬁ avithglgOry (IS &d& &dgied). pegloro-
2 ST R 50A5Y AR5, POGt, Do, UKL apenos 17

mg@deaB pinntl) and O3~£lubno€thloghénol AfLtoe8 gurli7f0| tmmblb) nThy flask was
flash chr omat ogdr aphy using silica tin

i t.h
oviraigtosr e teekiled i Ar thppifes. |I%VY681&%%§§9 },Wa%ﬁﬁetﬂ@ad the
m&ﬁlr@ s’éfﬁ!fdr% Wo 9 bd? 6132 ﬂl fe nfiniie Wéfﬁﬂ&‘éd tﬂ?gs% 9&"0@ Gilica gel

npoun was prepare I N an anal ogous
foHodeScD B9 -ads¢iPtibh watco pitiengels W ffca rpulriﬁcit—iwre bh Cﬂayh lmhrmmtegraphy

eI o S BRER SIS ok BB T B
as%l eﬂo&fy

%
uorop yzﬁ %I rzyl) 1- met hoxy- benzene 5- Chl oro-2-
(3fl uoro phenyl sul fanyl) phenol A solution of

-ch ro-.I- 3-fluqro-ph | sul f h b
oG Gl PR o PR TR oo
4-BRoiRo-8-(3NB R0 ?ﬁé@l&?fa;@g) -MwmetfoxyDen®apl) 25 was added
dropwi se”and the m xture was all owed to reach room
5Betgweﬁe(t?tfh@f@Wéﬂn)il@k’fﬂnyl)m@lqﬁﬁ@w&eéz%s quenched by the
it thyl eth 50
%ﬂ "yl‘?ﬁéﬁ) 67%”)11”?/% )glg\asmngg( Ze%}e\?\n t% dleet ﬁ;l c(at her

4-Co4nb0- (Biﬁ)uoro EB@zytk@Wﬂ)@ﬂmlgawb@néeayer s were washed
wth brine, dried over Na2S®™ and

5-Chloro-2-(3-fluoro-phenylsulfanyl)-phenol

A solution of 4-chloro-1-(3-fluoro-phenylsulfanyl)-2-methoxybenzene (3.12 g, 11.6
mmol) in dry toluene (60 mL) was cooled to 0 °C. Neat BBr3 (1.50 mL, 15.9 mmol)
was added dropwise and the mixture was allowed to reach room temperature
overnight. The mixture was quenched by the addition of H,O / ice (50 mL) and
diethyl ether (50 mL). The aqueous layer was extracted with diethylether (2x 50 mL).
The combined organic layers were washed with brine, dried over Na;SO4 and
adsorbed onto silica gel. After flash chromatography using silica gel, eluting with
heptanes/EtOAc, 95:5, the title compound was obtained as a light yellow oil (2.26 g,
77%).

The following phenols were prepared in an analogous fashion:
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adsorbed onto silica gel. After flash chromatography
using silica gel, eluting wwth 30 heptanes/ Et OAc,
w@2003/09¢7be titl e conpound was obtai ned as a | iBOT/DK2004/000290
yellow oil (2.26 g, 77% . The foll ow ng phenols were
prepared in an anal ogous faghion: WO 2004/ 096761
PCT/ DK2004/ 000290 45 2-Chl oro-6-(3 fluoro
2- @ﬁew?&@fﬁamphe@mg’@hﬂ) ﬂhe@bl oro-2-(3 fluoro
enyl's nzo-2-(3 fluoro
4*% ?égfiﬁﬁgp%a@’ ﬁgﬁV Eﬁ gnzo-Z-gs fluoro
enyl -2-(3 fluoro
4%%2’%2%%2;%%% I(?Ayl Aflfb&ggno 2-(3 fluoro
5-Rrverny L¢3iliaropbhenplyelioly])-reaplr ati on of |Internediates V

r 2 . 2-(2; - 1)-inal d diethyl
QB T el b P ol ) e i seol ved 1n

4- @%@Lyyﬁﬂ%@a}smb,y&%@p)phe;[(bye solution was cool ed on
an ice bath. Mlonic acid diethyl ester (1.3 g, 8.1

mol ) was added. A solution of
- chl - 2] - .0g, 7.9 ) i
PR BRI i 00 BEREEIBE ) 3 e Dath ves
2- @d{bdd b@@zﬂ)\aﬁalmﬁtmmdaddygeﬂéret hyl ester solution. The
sol ution i C t d hl o
S i0-57 b Srigel) 30 il BT EF RO b€ soluton
W VC%BEH%tan 11618 Al oY hcmeﬂﬂ?}]és'fé%l(l %e%j 8V thihobfhas(Aibbd. A

he solvent was renoved I n vacuo and the resi'due was
sohliti®a @l eﬁhlornmdﬂxyhBﬂocﬂmbtﬂxamm(Z((Bg h nmolhinegbsolgtesethanpl (6

o el i P R BB RSEBb ] ESp DRRRY e
soi'fﬂi%ncﬂﬂféh B FosHed 36diGmf dhfide OReEs ]W%t@nd &g ‘Eﬁfo(r N&Qﬁ@”@)t room
I'tered and evaporated. Vi el d: 2.

temp@atulr%)dwmhy (Thepelyppomiae n@ttraéusc%w&h %i@la(fﬂ@m Eh@feb/eet was
t
rewgll'%cﬁm va\ggo gﬁ 4t g tr%suﬁﬂé) ss?f}%ﬁqn Il%gl%é&ﬁeth%% (g? Sllﬁf)y g‘}ater

(15t )ui s addsd saef th@)pﬁdse@mmegbmated ‘Bhandueogs piwdse wiaal

could still be seen on TLC.. More caoncentrated HCl1l
romaCiA S i BaERT A (46 T B SBIBeq SreRe epotions were

dlfe‘g?yﬁéﬂﬂn%@%éfﬁ%égpma}e akyehi@Ihed o (9, nL) was added

_ ure. Wo phases vvas 'separated. The
organi ¢ phase was extracted

3-(2-Iodo-phenyl)-propionic acid

Concentrated HC1 (2.3 mL) and water (0.3 mL) was added to 2-(2-iodo-benzyl)-
malonic acid diethyl ester (1.4 g, 3.6 mmol) and the mixture was refluxed overnight.
Starting material could still be seen on TLC. More concentrated HC1 (2 mL) was
added and the mixture was refluxed overnight. Water (20 mL) and ether (50 mL) was
added to the mixture. The two phases was separated. The organic phase was extracted
with an ammonium hydroxide solution (5N, 30 mL). The basic water phase was added
slowly to ice-cold conc. HCI. The white precipitate was filtered and washed with ice-

cold water and the solvent was removed in vacuo. Yield: 0.32 g, 32%.

3-[2-(3-Fluoro-phenylsulfanyl)-phenyl]-propionic acid
3-(2-Iodo-phenyl)-propionic acid (0.3 g, 1.1 mmol) was dissolved in water (2.8 mL).
3-Fluoro-benzenethiol (0.13 g, 0.99 mmol), KOH (0.15 g, 2.6 mmol) and Cu (13 mg,
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wi th an ammoni um hydr oxi de solution (5N, 30 nL). The

basi ¢ water phase was added slowy to ice-cold conc.
woien04/0941e1 whit e precipitate was filtered and WaGh®&E2004/000290

with ice- cold water and the solvent was renoved in

vacuo. Yield: 0.32 g, 32% ,30 3-[2-(3-Fluoro

phenyl sul f anyl ) phenyl Jpropronic acid
0.23mfnd1)| Wkorddb& Mble)miRtRe WaB kefluked vdrfigBt. The hoflsotitidy wids

di ssolved in water (2.8 nmL). 3-Fl uorQq-hbenzenet hi ol
filterpdagd ghe Bltote Wefonade acrdic puthpenepntrated Hilp The gHgturgves 3

0 S

a%&ﬁtﬁﬁé’cﬁé#&?%@énéi@lf T g
washdd it aveagls il ).t drieddVegSD), Hetefdd dndatvepavaisd mécéd: 0.26 g, 96
yam dic with concentrated HCl. The m xture was

extracted with dichloronethane (2 x 25 nlL). The

conmbi ned organi c phases were washed with water (15

m.), dried (MgSO4), filtered and evaporated. Yield:
3-[2-BeFlypr Ophmyulf@dpphenyl] Propamnal-of o phenyl sul f anyl)

BB Byl % B 8 bl 0

ﬂu%k&@ﬁ&wmﬁam)zphé@myﬁrbpi@hmm 2P Q. mmmoa):mcéﬂ(ea (ﬁ7 @al)
. in ether (1 (%}f 10 was added slowly. The
waseaéd@d ﬁnw The reacHaWag ﬁtlme Ol hrab ERATE ERIRSF VY EXCBSS

L

Emﬁcted mIheastadOed Ths ewo phses S\&rf&fe@tua::jbdalﬁd thehergemig phase was
ase. was i

et BB PGB Ahen i S vsTmic Pt Srs frig VeSO

ﬁlge}‘%}g%d)ae{@g?%%peﬂéid @, 1344% Gs9p5% 15 1-(3-10do

1 urophenyT’sul fanyl ) - benzene Pol yner bound
PPh3 (0.49 g, 0.46 mmol) was suspended in

or o d I 0.03 g, 0.46
%"')}’ jg??% fnge"q%gulf6"¥4%f'%é\?€a§ gdded and 1 he
PIHMEBHENd PRIS, (Bl0rd, 6di6iRmMoD wHs @ui@ﬁdedﬁn&mmﬂommhe (. 5 mL).

3-[2-(3-Fl uoro- phenylsulfan | ) - pheny 20 propan-|-o
In(@az@%(Og(B 5.03% mmed) gnd Ja (thgm eﬁérmlﬁ ieas(add @f ) thﬁé%lxture

he t
T8, PRI D P iy g e
prébid 181 ¢ 096 g!TBBUa’ﬁﬁlo()Zmndl):hloﬁmﬂﬁaﬂet (0at mhbmasm(khé chnd the
wth Na2S2a3 (2X 2 and water he or

misfiersevasatmed fasd It WS@)temP?fla%"r é"éleé?ﬁan @%ﬁlﬁ?lﬁéé’é and washed
WlYf’l QA Sioromethane (2 mL). The filtrate was washed with Na;S,03 (2X 2 mL) and

water (2 mL). The organic phase was dried (MgSOy), filtered and evaporated. Yield:
0.096 g, 71%.

2-[3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethanol

3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-ol (2.65 g, 8.94 mmol) and potassium
carbonate (2.113 g, 15.3 mmol) was dissolved in DMF (30 mL). Ethylene carbonate
(1.601 g, 18.2 mmol) was added and the reaction was heated at 100 °C for 150
minutes. The solution was allowed to cool before the solution was carefully poured
into 2M HCI (50 mL). The product was extracted with diethyl ether (50 mL). The
separated organic phase was washed with water (4 X 50 mL), 4% aq. MgSOy, brine
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0.096 g, 71% 25

2-[ 3-(3-Fl uorophenyl sul fanyl ) - bi phenyl -
w@ banpyeret hanol PCT/DK2004/000290

3- (3- Fl uor o- phenyl sul fanyl ) - bi phenyl -4-0l (2.65 g,

8.94 mmmol ) and potassium c¢arbonate (2.113 g, 15.3

mmol ) was di ssol ved in DMF ?30 nmL.). Ethyl ene carbonate
and kh&0 theg sephtatd] prmah)c phese aslake dried (MgS€,).€Bint tila pwaduct was

heated at 100 C for 150 30 te The sol uti on was
isolgtehaler coBCRFBHoHE GFRO: tﬁ@ldsm@@gg P §71/ “was carefully

poured into 2M HO (50 nL). The product was extracted

with diethyl ether (50 nL). The separated organic

phase was washed with water (4 X 50 nL), 4% aq. MySO4,

brine WD 2004/ 096761 PCT/ DK2004/ 000290 47 and then
PréparatiopafdbetmedipnoLFamasia Wiser @xaapl¢ 4hSOH4) . The

title product was isolated after concentration in

SNAGEG5- NI ob-ioklo Ylinon 9¢ RRAIAL 3- el tR%ylic acid tert-butyl
S) p%?@dl 5 00-ioflo PHéna; 53- %@fﬁ:ﬁ' Exairrpl el Bokylic acid ter uty

eSfS) 1-[ 2-(5-Chl oro- 2 |odo

SRR B LSRRI B Pt o wer

disgod MITHE (@P¢hIE EPDBADJ(ODE L, 462rﬂnnlidtp|v0asvaﬂdﬁi dropw1se and the
di ssolved in TH DI AD (0.91

solugion avrtedingd fone émané qomwnsqﬂ 1u£2 byﬁrmge@t/ grnygngﬂfiﬁw-%(&—

I
ca%)oZ% lig ag{é ot%?/ bgbﬂ;é? ef 8y1r6r a|7% p _o]() ésl THF I(%ron)%) vlvecl:s %dcdled via
cabn@ation UTI){é nE Sty waS Ibirred, foB 409 it rap| ) °Cnth&'1h-|&'o( 4.57h) at room
was added via 15 canul ation. The m xture was stirred
teriperaige ﬁilfh finallyofor 3tthatnSG ¢ Theomixtuge vas shhutedatithe beptepes (100

O Iy t
£ B e By 34 e S it e
e@erﬁ@lr ANSHr cmaaa@gra@nyl weihgnatial g, elnting siithi E@tar@e/IEtOAc 9:1,
After flash chromat ograph u5|n silica el uting
theitlp cormpeundexasmbiyiped a5 21¢0 Ortlfﬁéo i(10& éo?{é’?fehnd was
obtained as a colorless oil (1.023 g, 72% . 20 And the
follow ng internedi ate was prepared in an anal ogous
Af@gkifonowing StefinddRaté 8-ak pripatwidph enyhaldgous fashion:

yl oxy)-etl zyl Jpyrrolidine-2-carboxylic acid tent-butyl
ester

(S)-1-[2-(3-Iodo-biphenyl-4-yloxy)-ethyl]-pyrrolidine-2-carboxylic ~ acid  tert-butyl

ester

Preparation of Intermediates of Formula XII

3-Iodo-biphenyl-4-ol

Biphenyl-4-ol( (5.26 g, 30.9 mmol), sodium iodide (4.635 g, 30.9 mmol), sodium
hydroxide (1.276 g, 31.9 mmol) was dissolved in methanol ( 85 mL) and cooled to
0°C. To the solution was added 12% (w/v) sodium hypochlorite (20 mL) dropwise
maintaining the temperature below 4 °C. The solution was stirred at this temperature
for 1 hour and then 2M sodium thiosulfite (50 mL) wad added and the pH of the
solution was adjusted to >pH 7 with 1M HCL. The mixture was filtered and the filtrate

was washed with water. The solid was dried in a vacuum oven and then the title



10

15

20

25

30

25 Preparation of Internediates of Fornula Xl

3-1odo- bi phenyl -4-0l 3o Bi phenyl-4-ol ( (5.26 g, 30.9
woraip9e7sodi um i odi de (4.635 g, 30.9 mmol ), SOPECTIDK2004/000290

hydroxi de (1.276 g, 31.9 mml) was dissolved in

met hanol ( 85 nlL) and coolg to OC. To the solution

was added 12% (w/ v) sodi umhypochlorite (20 nlL)
prodiOPWes @btalfidNisabiybial dffe rbainenigitiore bl bypidnel Yidlae7.08g,

solution was stirred at this tenperature for 1 hour
71%nd then 2M sodiumthiosulfite (50 nL) wad added and

the pH of the 35 solution was adjusted to >pH 7 with

r eﬁﬁ)gan \ﬁ[ EI] el Xé’lage%'f;ﬁ@%sﬁul gleu@e% in &ﬂ e%aﬂ%tloh otf e}@im%eg\@%fg

and then the title WO 2004/ 096761
CT/ DK2004/ 000290 48 product was obt ai ned as_ cr yst al s
(S)aH%[éﬁBé@frzggr(aMhr%atvﬁefﬁ}lwfsmlhéb«f%é/-eﬂﬁ/lZTPéf’ rpligelg <
carppsplicnciparabiiwhesé® | ntermedi ates of Fornula | used in
preparation of exanples 5-5f, 5 6 and 6b
4- Blsmolz{z—ﬂhléfﬁplmmlsﬁlférazl)‘ phmob(dt%yg §tﬁ9framyol))and

phenoxy

trml@ﬁyl_pﬁg.%@pneeék}éﬁpg{g)g ! r)1was d1ss (? )iyte{rachy%r f%ran (70 mL)

anc‘f' c&ﬂ@([% G’b(l(l?hdfef HPRrtRRRAhS! Tame sotieaReds aﬁaecﬁﬁﬁAgD (2.81
mrol ) and triphenyl phosphi ne éS 558

mImiéW e diapeabes ddter AS dnutesyay afde ér(z(rm@qy,ethghd
oS8R 2 LS o B RO PPE RO L JRubid i e 15

mmb Lﬂﬁfﬂlﬂ)éﬁoﬁe’l"heﬁfnb&ﬁre%s Btifted esrovastedgea@eire for 16 hours.

drox et rrolldlne2 (S)-carboxylic acid
Hemteme( wiL) é@«d @ﬁ(éog )§vas pddeh Thﬁﬁrg)amq@ mﬁﬁ%ea%ewashed

il S TR S i g g

coﬁde(ﬁ@raféti)m Weesspregteleclof sThe get. gl&relon:uctermedauqmabsbtbed ontstilech gel

th t 1nL th
T L b e AR P 80 S NS2508
1S(ﬁ£t@§ ﬁﬂ&ecoﬂr:elﬁfa{tlbﬁ of ﬂa?évanf@i‘@cﬁ%ﬁy de products absorbed

onto silica ge eluted wth a gradi ent of heptane
- hept ane et hyl acetate (85:15). The product was 20

olL.ated after concentration of relevant fractions.
Yr;,fdep%ﬁg géé’ g, 69% And the follow ng internedi ate was
prepared in an anal ogous fashi on:

And the following intermediate was prepared in an analogous fashion:

(S)-1-{2-[5-Bromo-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-

carboxylic acid tert-butyl ester

Preparation of compounds of the invention

Example 1
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25 (S)-1 -{2-[S-Bronp-2-(3 fluoro phenyl sul fanyl)
phenoxy] - et hyl} pyrrolidine-2- carboxylic acid
wo esv Tyl ester Preparation of conpounds of PEEDK2004/000290

invention 30 Exanple 1 WD 2004/096761
PCT/ DK2004/ 000290 49 laa 4
(S)-1-{2-[2-(4-Fluorophenyl sul fanyl) phenoxyJ-ethyl}
1 a@)(S)LDl{i’W%%ara#ﬁh@mlkdb@myl}@hdzoﬁyﬁedhwJ}pQWoﬁiHme—2 carboxylic
-1- (2- Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid
‘wﬁ%rt butyl ester (0.068 mmol) in THE (0.5 nlL) was

F’tﬁ 4 - @‘{b%r@%r @ﬁyﬁ%o(ﬂﬁe@car@o)@ﬂmd)tert- 8/‘1\ester

tion of 2-(3 uor 6-phenyl sul fanyl’) - phenol
@ @ﬁﬁ) mehidTHER ((@5 Btliﬂ_\)lasmidedi tospd lymidauind PRIEAIDS (n@ 0y mmol).

A sglvidofh-CERbrep b B oheno L P gty i pidma o

soﬁlft1§)n 3PDHERES (R06 kbR TN Q.5 (nl) %ddéd. Thy rértod Was étirred at

The solvents were renoved by evaporation in
rogméeroperpere for 16 & Ehe tesicwes filterad off and ﬁ@yh%ﬂ%@&ﬁ@n%lr@ X
S
1 mﬂ dlt-ﬂa‘ é? n¥‘@ THE | g&gsF {Yg e r%l?lggeudc%h 8%%1???11 v ;‘ﬂ@l in
ac&icﬁzpﬂd @ty e. SLIGLWas h&ﬂeﬂﬁn{i mﬂezdnxﬁﬁrﬂ vais (stided forR® I The 8dlyent

purity (UV, ELSD): % 0% eld: 7.5 . T
WasgPmaYEIyg vete%&lklﬁ&gu e L}?F@fﬁ%g@afl%byalﬂeaﬂg\qﬁg%ﬂ&s

' e t yho 0
R P A T bt n oy BET S R, g 1 g07es vied: 75
mgar boxylic acid from (S)-1-(2-Hydroxy-ethyl)
pyrrolidine-2-carboxylic acid tert-butyl ester LC M
(mz) 400.1 (MH); RT = 2.45; purity (WY, ELSD): 96%

THOB M wiHeRotipoinds wéi@ pparddifi an analo gous fashion:
(S)-1-{2-[2-(4-Trifluorornet hyl phenyl sul fanyl

1 qbr{é’hée(g?IJe(ﬁﬁy;rt}B@xlrprh@nylm%@yl?phem Yl oyaial ’)dl’fer%m

05@)@} &l Hydr oxy-ethyl) pyrrolidine-2-carboxylic acid
‘B " ester 25 LGNS (mz) 412.0 (M#); RT =

fr@m 8- 1-PUH Y03 Ay b ) idifeR YacaORMic ybid tedt-bitybester

LC/MS (m/z) 400.1 (MH"); RT = 2.45; purity (UV, ELSD): 96%, 100%; yield: 6.2

mg.

lac (S)-1-{2-[2-(4-Trifluoromethyl-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-
carboxylic acid

from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester

LC/MS (m/z) 412.0 (MH"); RT = 2.21; purity (UV, ELSD): 99%, 100%; yield: 5.5

mg.

lad (S)- 1-{2-[2-(3-Fluoro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-carboxylic
acid

from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester

LC/MS (m/z) 362.2 (MH"); RT = 1.98; purity (UV, ELSD): 95%, 100%,; yield: 4.8

mg.
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ng. lad (S)- 1-{2-[2-(3-Fl uorophenyl sul fanyl)
phenoxy] - et hyl} pyrrolidine-2-carboxylic 30 acid from

W@ 3)0409q78+ Hydr oxy- et hyl ) pyrroli di ne-2- car boxyPCT/DEEI0D/000290

tert-butyl ester LOMS (mMz) 362.2 (MH); RT =1.98;
purity (UV, ELSD): 95% 10Q% vyield: 4.8 ng. WO
2004/ 096761 PCT/ DK2004/ 000290 50 | ae

1ak B)- {2214 @-CHiofhbhaglsplfeny)-shunbariydiyl phemolidiie-Stduybdxylic

pyrrolidine-2-carboxylic acid from

“C’(%) -1-(2-Hydroxy-ethyl) pyrrolidine-2-carboxylic acid
LTy by RN ARIY AadidRR-butester2. 12;

A T R &5 G AT o bl
(S)-1-{2-[2-(3-Chl oro phenyl sul fanyl) phenoxy] - et hyl }

LWS ah/izpb el QVERY; Rk 121 1Q; padiyd UB) BLISEH 93%, 100%,; yield:
(S)-1-(2-Hydroxy-ethyl) pyrrolidine-2-carboxylic acid

Skt -putyl ester LCMS (mz) 378.1 (MH): RT = 2.10;
purity (UV, ELSD): 98% 100% vyield: 3.3ng. |lag
(S)-1-{2-[2-(3, 4-Dichloro phenylsul fanyl)

1ap9nb X3 2-63-BYoy o plremdtulfdinig-phencrs] -y iboxyiolidingcd-eprboxylic
g}gz (S)-1-(2-Hydroxy-ethyl) pyrrolidine-2-carboxylic

acHtid tent-butyl esterLOIMS (mfz) 412.0 (MH); RT =
5t 0+ 1-PUEY I xk- Ny l) By okNidiR O e arboRic afidlets-biltyl28wr |

7 al tzg S % 25&[2- {é-ChI oro-4 fl uo%?a phenyl sul fanyl.)

LGNERGrAz) 38 h VI R 512 ) macity. (D6 BLaiDe 25T £00%65 ¥eldi om

3 §r§ -1-(2-Hydroxy-ethyl) pyrrolidine-2-carboxylic acid
‘Tert-butyl ester LCOM (mz) 396.1 (MH); RT = 2.15;
purity (UV, ELSD): 98% 100% vyield: 4.5ng. 25 | ai

a8 it e Ao e A bt T prolidine: 2-
cakB)ivkiz G@mHydroxy-ethyl ) pyrrolidine-2-carboxylic acid
tent-butyl ester LC/MS (mz) 362.1 (MH+): RT = 2.02:
frayaiS)t i (2-Dydroiy- 8B 19606l aKhowylir acid tert-butyl esterLC/MS

(m/z) 412.0 (MH™"); RT = 2.28; purity (UV, ELSD): 99%, 100%; yield: 5.2mg.

1ah (S)-1-{2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-
carboxylic acid

from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester

LC/MS (mv/z) 396.1 (MH"); RT = 2.15; purity (UV, ELSD): 98%, 100%; yield:
4.5mg.

1ai (S)-1-{2-[2-(3-Chloro-phenoxy)-phenoxy]-ethyl}-pyrrolidine-2-carboxylic acid
from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester
LC/MS (m/z) 362.1 (MH"); RT = 2.02; purity (UV, ELSD): 96%, 100%; yield:
12.1mg.

1aj (S)-1-{2-[2-(4-Chloro-phenoxy)-phenoxy]-ethyl}-pyrrolidine-2-carboxylic acid
from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester
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12.1 ng. 30 la] (S)-1-{2-[2-(4-Chloro phenoxy)
phenoxyJ- et hyl ] pyrrolidi ne-2-carboxylic acid from
W@ 3)04i09¢78+ Hydr oxy- et | zyl ) pyrrol i di ne- 2- car boxyPCT/DEEI0d/000290
tent-butyl ester WD 2004/096761 PCT/ DK2004/ 000290 51
LOMS (mz) 362.2 (MH); RI;= 2.12; purity (U, ELSD):
95% 99% vyield: 12.7ng. lak (S)- 1- f
LCAVISZn(/4y 3671 QVHOs Rihena2yhurith €UUXELSBYIBA%, 99%; yield:
gyrrolldlne 2-carboxylic acid 5 front
12082, 1- (2- Hydr oxy- et hyl ) pyrroli di ne-2-carboxylic acid
teat-butyl ester LOMS (nmz) 358.0 (MH); RT 1 83
purity (UV, ELSD): 100% 99% vyield: 13.8ny.
1ak 6Y)- ﬂ:{q 22—[@4\/(&%oxﬂp@eﬁdwbpberq@hﬂﬁakxl}pbvenb&zyg ~2e¢a|7r§)4v§yllc acid

ﬁv%ﬁ- Gty eliiat %ﬁ”’f)%’fyﬁé SIGIPEN T aci o
Wf 348, @gﬂﬁﬁ RG M 865 @W BIGMH) 10097, 99%1, ¥2dd:
pur| y (Uv D)) 100% y| el d: "13. 8nmg. | am
138m@(R/ S)-[2-(4-Chloro phenoxy) phenoxy] propyl }
pyrrolidine-2(S)-carboxylic 15 acid from(S)-1
-(2(R/'S) - Hydroxy propyl) pyrrolidine-2-carboxylic acid

lat @WJ {)LI[ALB ﬁﬁzﬁio; olp(éiéﬁ&yl p%@bxﬁ?ﬁlzﬂ oMo JidinBRD-carBoxXpBic acid
frogzz (SZ I%#Zgﬁyn{@zcx gt%xl)wmo%}gy 9—/5 ccuI galcy?zc aczdl tg;g buty% esz]e;
LCF)N@ &‘E@ gmﬂ*g 8@1954'1}9% ﬁﬁ’@y'(@'\ﬁﬁ%ﬁﬁ) 1000RT 00K ik1a:

aC|d roxy propyl)
13@B3yag.ol i d| ne- 2-carboxylic acid tent-butyl ester LC M
(mz) 378.1 (MH); RT = 2.07; purity (UV, ELSD): 96%
99% vyield: 3.4ng. 25 lao (S)-1-{2-[2-(3-Fluoro
Ithﬁ-[Z@()WS) l@h@n@m}o-pkéh»k;}) IR Rl isbpe}-Brreslidinx(S) caploxlic
4 om (S)-1-(2-Hydroxy-ethyl) pyrrolidine-2-carboxylic
_f ) -
froe)??lk% 91t .S?%j%iln@?f;ﬁrgﬁyl}-&%@y?zgé é:cagﬂéjcy% &W’Yéﬁ b%l ester
1- {Z(RIS) [ 2- (3-Fluoro phenoxy) phenoxyJ pr opyl}
LOMS $M1 U8, b@x; paritya@iVd BISI 99%, 99%; yield: 4.1mg.
L-1-(2(R/'S) - Hydroxy propyl)
pyrrolidine-2(S)-carboxylic acid tent-butyl ester
lan 1-{2(R/S)-[2-(3,4-Difluoro-phenoxy)-phenoxy]-propyl}-pyrrolidine-2(S)-
carboxylic acid
from L-1-(2(R/S)-Hydroxy-propyl)-pyrrolidine-2-carboxylic acid tert-butyl ester

LC/MS (m/z) 378.1 (MH"); RT = 2.07; purity (UV, ELSD): 96%, 99%; yield: 3.4mg.

1ao (S)-1-{2-[2-(3-Fluoro-phenoxy)-phenoxy]-ethyl}-pyrrolidine-2-carboxylic acid
from (S)-1-(2-Hydroxy-ethyl)-pyrrolidine-2-carboxylic acid tert-butyl ester
LC/MS (m/z) 346.2 (MH"); RT = 1.99; purity (ELSD): 95%; yield: 3.44mg.

lap 1-{2(R/S)-[2-(3-Fluoro-phenoxy)-phenoxy]-propyl}-pyrrolidine-2(S)-carboxylic
acid
from L-1-(2(R/S)-Hydroxy-propyl)-pyrrolidine-2(S)-carboxylic acid tert-butyl ester

LC/MS (m/z) 360.3 (ME"); RT = 2.02; purity (UV, ELSD): 70%, 98%; yield: 7.2mg.
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L MS (mz) 360.3 (MH); RT = 2.02; purity (UV, ELSD):
70% 98% vyield: 7.2ng. 35 WD 2004/096761
wEROMDKZe04/ 000290 52 | aq PCT/DK2004/000290
1-{2(R/'S)-[ 2-(3-Fl uorophenyl sul fanyl)
phenoxy] popyl } pyrrol i di ne- g% S)- carboxylic acid f
Tonal -(2(R/'S)-Hydroxypropyl)
JaWI{Qm/S)d[ma} E‘(@)’o—pﬂé@@&%mﬂ) p\ﬁ‘dndx)t]%bpjdjﬂ{pyi‘robdﬂnen(S)—
M5 (mz) 376. = 2.10; purity (UV, ELSD):
Ca'@g%lw%% yi el d: 4 SrTg 5 Iar

ﬁo%z]?(%glﬁﬁ)gﬁ%b%&%r% C})aé)g é’é St cg;b}ék}lz@&?@ AN bupr KBy }

I c aci
LCIMESZ0iRE)S 76Hy QEXY mwp?ll)) pyrity QUNI ERSDY( BYe.c8onsitli 43mg.
acid tent-butyl ester LC/M (nfz) 392.2 (M#); RT =
2.23; purity (Uv, ELSD): 94% 88.9% vyield: 10 2.1ng.
lab {1 1(/37)2[ i— -Cﬂl‘o‘i %yzei%%%MFﬁk’é;@%ﬁﬁ/@)éﬂ} -pyr: rolzdzne 2(S)
enoxyJ-e anino)-acetic acid fr
cai[bEtcﬂgdaC@Q hdroxy et hyI) am no] acetl c acid tent butyl

fro&%g(ﬁg A{%/%Fdré@é o c)%yé%an%ggl (S)l rf ?gi'c %zgz'd tBH—rHu%}f ek

LOVISS /2y 1981 eVIEF BRTY+ 2@3¢MWQUWQMJSD) 94%, 88.9%; yield:
phenoxy] pyrrolidin-1 yl} propionic acid from

2.1mg.3- Hydroxy pyrrolidin-1 yl) propl onic acid
tent-butyl ester LOMS (mz) 400.0 (MH); RT = 2.40;
purity (UV, ELSD): 94% 100% vyield: 4.2ng 20 lau

lak {{2- [22(4(t3rt@dlpbiﬁwhﬁhwﬁﬂwmpﬂhamb@)] -ethyl}-N-ethyl-amino)-acetic acid
ARG

) 4 95=°0 i0[: 5.6
Ldﬁﬁﬁ I%Hégﬁ LSD 98% m80% ?(9.3%% 9 %T ” Ah e

({2- [2 (3 ChI oro-4 fluoro

1 gg—e{? '(,ZF 2%&(}& rﬁl%%irz]ﬁxzy }anyb p%e;iox)'* pyrrol%’m q—yl?%) oﬁgnzc acid

f d Reebite] aedrd
ik s o yipamanidserpip oy

07

LGIMES (W/ZEWOEM@:)) RB3% Owe%y (A6 1Sy Z?Zr‘r@ 1@% Yleld 4.2mg
{2-[2-(4-tart-Butyl phenylsulfanyl) phen.oxynaethylJ
piperidin-1 yl}-acetic acid 30 from

1 ah?({wﬂf(lemtﬁh)éhﬂmﬂﬁmympmeﬁoxyj -pthalieN- met&gzl a#mno) acetic acid
tent-butyl ester z) 414 4}%% 2= ;

frogul Cckfyqrow,- e@wéw}@fhﬂwwo 1005975 agiddeid:buty! ester °

LC/MS (m/z) 351.9 (MH"); RT = 2.02; purity (UV, ELSD): 98%, 100%; yield: 9.9mg

Iav ({2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-ethyl}-N-methyl-amino)-
acetic acid

from [(2-Hydroxy-ethyl)-methyl-amino]-acetic acid tert-butyl ester

LC/MS (m/z) 370.0 (MH"); RT = 2.07; purity (UV, ELSD): 93%, 100%; yield: 6.7mg

law {2-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxymethyl]-piperidin-1-yl }-acetic acid
from (2-Hydroxymethyl-piperidin-1-yl)-acetic acid tert-butyl ester

LC/MS (m/z) 414.4 (MH"); RT 2.52=; purity (UV, ELSD): 100%, 100%; yield:
2.6mg
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2.6mg WO 2004/ 096761 PCT/ DK2004/ 000290 53 | ax
({2-[2-(3-Fluoro phenyl sul fanyl)
wW@b@aordt et hyl } - N-nmet hyl - am no) -acetic acid PCDDK2004/000290
[ (2- Hydr oxy-et hyl)-met hyl -am no] -acetic acid
tent-butyl ester LO/MS (nfz) 336.2 (MH); RT =1.96;
purity (1JV, ELSD): 96% 95% vyield: 1.8ng 5 lay
1aX 421 2-B4Euerv-piBuy st fvedypienbsdreyiy)/} thbﬂqunpkua:amcmcw

oA kS B S DaS e Bl P LAt w1 ) -acet i
L&/ sty 0l; RELSDb; A%y (G09HLSD) 696%, 5 /él’ggeml f8me

propyl -{2-[2-(4-trifluoronetl zyI phenyl sul fanyl ) phenoxy

J- - ani 10,a
1y SRS A b s P Gk R r e R datt g i
b in 1407 budl e RT = 2. 26;
ek et R
LO/YS- (ppzY 4042 Ko Rety Py (HNy L SRarbk ]1%/1»3»1131611\@ -amg
thyl -am no)-acetic acid 15 from

[ Et hyl - (2- hdroxy-et hyl )-am no] -acetic acid tent-butyl

IaggVverpr b@‘lNB—[QFI(MZt)*zﬂ&Gﬁbnieﬂ(ylmﬁh&nylﬂ]fanyl,ﬂ-pkéizoxpjjeﬁzyé} arNg)-
ELSD): 99% 100% vyield: 8.3my | bb

acqiigqidhy| - { 2- [ 2- (4- met hyl sul f anyl
1o TR e hib nz)s‘%ar@%ﬁ%z%‘ﬁ&&kzksz%‘t@ﬁ%@%)é}teﬁt hyl ) - am

acetic

LC[fEtSq(yxh/sz(Mﬁ/) Ry 2) 26 miity] (UG ELiSD) 2230, 1@ Heldy?.4mg
ester LOUMS (mz) 378.3 (MH); RT = 2.13; purity (1J3V,
ELSD): 99% 100% vyield: 8.5ng |Ibc

1b8 {{23{;[ B 4-Dibnibh L ﬁ}’fe%gn{(@i}wﬁtéhBW%&I)WPM%MMM)O&@&& acid
oni c ‘acid roxy pyrrolidin-1

Siropk [E$ylg;§rlgdr@xya@hwﬂ@mdwe@q a@éfe&bf@sy SEG'NS (i z

)
Ly L T e B, 190085
phenyl sul f anyl) phenoxy]pyrrolldln 1 yI} acetic acid
T G R S Bk S b e o
C% 42; purity (Uv, ELSD) 90% 95% vyield: 2.2ing The
%2 [2-(3-Chloro-4 fluoro

rpbae[my}hﬂw?%ﬁdebg)a-pﬁaﬁmqm}zakutajk}actd-teitﬂflytll)d &¥eno) - aceti c
L(%l/?\/éI (Q]’P ) g%)% M%??GI%TPCEF ; pun y ([,Rp q:QL%) 56%, 100%,; yield: 8.5mg

1bc 2-{3-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic acid
from 2-(3-Hydroxy-pyrrolidin-1-yl)-propionic acid tert-butyl ester

LC/MS (m/z) 412.0 (MH"); RT = 2.25; purity (UV, ELSD): 100%, 100%; yield:
7.5mg

1bd (S)-{3-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-acetic acid
from (R)-(3-Hydroxy-pyrrolidin-1-yl)-acetic acid tert-butyl ester
LC/MS (m/z) 386.0 (MH"); RT = 2.42; purity (UV, ELSD): 90%, 95%; yield: 2.2mg

1be ({2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-ethyl}-N-ethyl-amino)-acetic

acid
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from [ Ethyl -(2-hdroxy-ethyl)-amno]-acetic acid

tent-butyl ester LM (in/z) 384.2 (MH); RT = 2.15;
w@eooige761V, ELSD): 97% 100% vyield: 8.2ng | BET/DK2004/000290

(N-2prop), | -{2-[2-(4-nmethyl sul fanyl phenyl su

fanyl ) phenoxy] -ethyl }-am noy 5 acetic acid from

[ (2- Hydroxy-ethyl)-isopropyl -ai ninoJ-acetic acid
frome r[Eﬂiya(gfhycbfsx)eethyzgyamu(]m@)zc 3ad tat-ppiOpsteRT = 2. 17;

LIS bl 3R VB S o Pt KR sD) e, T0d%, vield: 8.2me

phenoxy]pyrrolld|n 1 yI} acetic acid 10 from

dro§y ;rrolldln yl)-acetic acid tent-butyl
1 bﬁ gtf-é?rprggy NE- 2rﬂ4 Zr)zet@ﬂgulﬁmymgnylsm‘arwl )gpl@gox}p} whthotl )i,—a(nw)

96% 10096 yield: 3.1ng Iblz
ac%?ia%ﬁ ( 3- Chl or ophenyl sul f anyl )

iﬁﬁlq’ﬂpﬁy/]irﬁph%y}) NPyl armine]-peeyicae kRl fea-tamil dsief r om

R R el i S L Yo
(UV, ELSD): 100% 100% y| eId 11, 5ny

({2-[2-(4-Chl oro phenyl sul fanyl) phenoxy] et hyl
1 bkM3F[étMybiid%md@ﬁe@dﬂﬂfamy@@ihdloxﬁ/f—pynrolidin -I-yl}-acetic acid

bl G R ST o 45T S i Ry =
L@Ms?gm&g%é Mgl(aw? IELSEQ) 38; pafiey QW/oEDsD)P d6%21@07g; yidldoB.1mg

chl’oro phenyl sul fanyl)
phenoxy]plperldln 1 yl}-acetic acid from (4-Hydroxy

B NS SIS P BV gi

fr&@@%] &(Zfﬁ}gigo &n%é agﬁno\%i dlktrzfgflfziaéelfrﬁb%l&l dstdrf | uor onet hyl

& A mioAse2 s bk T et SoG s
-butyl ester LCYNB (mz) 412.1 (M#); RT = 2.17;

pur ty (Uv, ELSD): 99% 100% vyield: 6.1ng 30 IN
({2-[2-(4- tent But yl phenylsulfanyl)

T e b B Y AT e B e i

M%ﬁym& .@ﬁygg rmé%l%é#@@e?z@%c%/tﬁyrﬁﬁ?gﬂepoozEESD)55

LOOES (198)35Y. REMI )8RBmR.12; purity (UV, ELSD): 78%, 97%,; yield: 2.2mg

1bj {4-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-piperidin-1-yl}-acetic acid
from (4-Hydroxy-piperidin-1-yl)-acetic acid tert-butyl ester
LC/MS (m/z) 412.1 (MH"); RT = 2.32; purity (UV, ELSD): 99%, 100%; yield: 5.9mg

1bk 2-{3-[2-(4-Trifluoromethyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic
acid

from 2-(3-Hydroxy-pyrrolidin-1-yl)-propionic acid tert-butyl ester

LC/MS (m/z) 412.1 (MH"); RT = 2.17; purity (UV, ELSD): 99%, 100%; yield: 6.1mg

1Bl ({2-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-ethyl}-N-2-propyl-amino)-acetic
acid

from [(2-Hydroxy-ethyl)-isopropyl-amino]-acetic acid tert-butyl ester
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1 bm ({2-[2-(4-tert-Butyl phenylsulfanyl)

- phenoxy] -etliyl)-Ninetilyl-ainino) -acetic acid 5
wo e@a0pq78t Hydr oxy- et hyl ) - met hyl - ami no] - acet i ¢ BCT/AK2004/000290

tent-butyl ester LOMS (mz) 373.8 (MH); RT = 2. 34;

purity (UV, ELSD): 91% 10Q% yield: 8.9ng 1 bn

{2-[2-(4-Met hyl sul fanyl phenyl sul fanyl) phenoxynet hyl ]
LCAVIS /gl 40212 (NIHD e Bat =+ 2.57 awirity (0VE EBED) :29(1‘%@,&8&(%%@@@ Bmg

piperidin-1 yl)-acetic acid tent-butyl ester LC/ M

(mz) 404.2 (MH); RT = 2.21; purity (UV, ELSD): 98%

Ay Y ! 3 - Isu0@nyl)-phenoxy]-ethyl}-N-methyl-amino)-acetic

Ib%?gﬁ/"{zzﬂ(i g%;%ﬁagzégf{%zryop enyy)l lS)u| fajgyl )J / Y /
acighenoxy] - et hyl } - N-net hyl - ami no)-acetic acid 15 from

- roxy-ethyl ).; et hyl - am,.noj - t] i
o FE R IR R PG Ry — 5 1o,
LCpMIS! I\gn//z)( .8 EUBD), RT95%341p@ %y (Yive BILSDS: 17, 100%yield: 8.9mg
(N-Methyl -{2-[2-(4-trifluoronietliyl phenylsulfanyl)
phenoxy] - et hyl }-anai no)- acetic acid 20 from
- r‘ - - - - . _ _ .
10 G A NG RV B Ao B R PP e
aciurity (UV, ELSD): 95% 100% vyield: 5.3mg 1 bq

T ¥ R T R e e T,

LA/RIS @/ Badd/s oy T 2hixdk BadtyUWV, BILED))098%, BI04} yield: 2.6mg
tert(-bu?yl egterpLle\/S (nﬂBz) y400.1 (I\/I2|+); RT = 2}T4 ;
purity (UV, ELSD): 97% 100% vyield: 9.2ng |br

2- 5[ 2:.(3,4-0O ch I f : -
IR PR W G B ST PR A gyt pino)-acerc
ackS) - 2- (3-Hydroxy pyrrolidin-1 yl) propionic acid

tert-butyl ester LO/MS (mz) 412.1 (l\@wt); RT = 2. 26;
fromil(3-Hvdiowy-etyipyethilomuiobgomtioaci] 1§rt-tytil ggleinn

R + 0 . 0, 0/« <71 .
L £ B B e P R G e Rl O e

-1 yl Jpropionic acid from (S)-2-(3-Hydroxy
R AL b SR B B A8
ac?%é()/%iyi eld: 8.Ilmy 5 IN

[2-(4-tert-Butyl phenyl sul fazz))!l)phenoxyJpyrroli
firdinn{(2-Ep\dyoxxeshyil cmethyHainofrac¢t®) adiBterylitinhestsyr r ol i di n- 1

LM 8557 586 M St 2 bufR} ®Fv, ELSD): 95%, 100%; yield: 5.3mg

1bq -2-{3(R)-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic
acid

from (S)-2-(3-Hydroxy-pyrrolidin-1-yl)-propionic acid tert-butyl ester

LC/MS (m/z) 400.1 (MH"); RT = 2.44; purity (UV, ELSD): 97%, 100%; yield: 9.2mg

1br 2-{3(R)-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-pyrrolidin-1-yl}-propionic
acid

from (8)-2-(3-Hydroxy-pyrrolidin-1-yl)-propionic acid tert-butyl ester

LC/MS (m/z) 412.1 (MH"); RT = 2.26; purity (UV, ELSD): 100%, 98%; yield: 9.4mg
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LC M5 (in/fz) 386.2 (MH#); RT = 2.38; purity (UV,
ELSD): 94% 99% vyield: 3.0ng |Ibu
wQ 2403099761 2- (4-Tri f1 uor omet hyl phenyl sul f anyl ) PCT/DK2004/000290
phenoxy] pyrrolidin-1 yl} 10 propionic acid from
(S)-2-(3-Hydroxypyrrolidingd yl) propionic acid
tert-butyl ester LOOMS (mMz) 412.2 (M#); RT = 2.20;
162y 3 (RY-(R\Gim dil GF)eny DS ard DPRenoyy JepyarolBlileyl]-biwpionic acid

(4-d zl oro enyl | fan
ﬁowr(&ﬁ%%ﬁ%m AT r)?)p?'}@éﬁis"g%ﬁ @l%é%bu%e#efom
Lch@‘s @@f&ﬁ%xx@)@{{g% Io@lm Ishzr&y) by, ELS ogw; 9@% eyleld 38 lmg
purlty (W, ELSD): 91% 100% vyi eId 6. 3rrg 1 bw((l

1 g SRR 80 RIS PYTF Sdc t o

Sl AYIRS-hyd ¥ t d
(S)E(grltrlt%ﬁwffvﬁbé‘ster%ﬁjﬁ b tzc%‘:tzézﬁ‘y ?%bzz@fﬂeﬁ@} acetic aC|

LCAMSi (nyz) 1862 (EHSHRT 92 Dty (VVeE&(SDA %frfg oy tld: 3.0me
({1-[2-(3, 4-D chl orophenyl sul fanyl) phenoxy) - but an-2
-butan-2-yl)-Nethyl-amno) -acetic acid 25 from

1bk BL{3YR (2L (nFelylaorpmetiyybhamylplfryaphenokyqoetdlidired é-
tert-butyl ester LM (mz) 428.1 (MH); RT = 2. 46;

PrORIETE gy, ELSD): 94% 100% vyield: 4.6ng | by

ﬁ"&% g%LZ?— jﬁ-?lg/ &% Wﬂ?pﬁ—ﬁ%lﬁ%zbﬁz@ﬂcﬂ tert-butyl ester

oxy nmet hyl yl'} hyl - am no -acetic
LGﬂVISXIﬁ‘}'@) 47202 (MH"); RT =2.20; purity (UV, ELSD): 98%, 100%,; yield: 9.5mg

[ Et hyl - (1- hydr oxynet hyl - 2- znet hyl propyl ) - am no] - aceti c
acid tert-butyl ester LC/MS (mz) 442.2 (M#); RT =

b dl@d gl- OM2 acid
O L BB i1 iy o
Sro{ (912263 Ey@@pcb-pwmlzqi’zm{oylbpropzonzc acid tert—butyl ester

chgg%aﬁg ?PXM@P-I?P%VM BHERA, HUsDY: 6191y L 002 Q- 6.3mg

[ Et hyl - (1 - hydr oxymet hyl propyl ) - am no] - acetic acid
-b I m 412,
ST EMEI Y CO RN A
S41-11 -(3-Chlorophenyl sul fanyl)

-phe| I oxy]-propaii-2-yl)-Netliyl-anzino) -acetic
frawi [ty giahp &toxyhet2-prdpyegmino]-acetic acid tert-butyl ester

BT R B A P e

99% 100% vyield:
Ibx ({1-[2-(3, 4—Dichloro-phenylsulfanyl)-phenoxy)-butan-Z—yl 3-N-ethyl-amino)-acetic
acid
from [Ethyl-(1-hydroxymethyl-propyl)-amino]-acetic acid tert-butyl ester
LC/MS (my/z) 428.1 (MH"); RT = 2.46; purity (UV, ELSD): 94%, 100%; yield: 4.6mg

1by ({1-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-butan-3-methyl-2-yl }-N-ethyl-
amino)-acetic acid

from [Ethyl-(1-hydroxymethyl-2-methyl-propyl)-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 442.2 (MH"); RT = 2.56; purity (UV, ELSD): 96%, 100%; yield: 1.0mg
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10 1 cb ({I -[2-(3-Chloro-4 fluoro pheirylsulfarryl)
phenoxy] - but an-4-methyl -2 yl)}-N ethyl-am no)-acetic
wa@edod/opa7em [ Et hyl - ( 1- hydr oxynet hyl - 2- net hyl PCT/DK2004/000290
propyl)-am no]-acetic acid tent-butyl ester LC M
(mz) 426.2 (MH); RT = 2.42; purity (UV, ELSD): 90%
100% vyield: 0.9ng 151 cc ({Il -[2-(3-Chloro-4 fluoro
1bpieq (Sl emyt-fluphepicxy3pfopimpizyeiy] Ruerhdyh dbietiy)-amino)-
aceti¢ acid from [Ethyl-(2-hdroxy-|
acetﬁé’lc | -ethyl)-am no]-acetic acid tent-butyl ester

é% (’ﬁ@dré’b%egh)fl%b‘ﬁyv LBIZI’L -Beekid ac%i rtauzﬂuw,e, ELSD) :

100% vyi él % 9%@ -Chloro
LQﬂvﬁér(m/s)Lﬂlealn@@i )@B&mﬁ@@ pjrrdpéﬁyzﬁ PN tWPo,afml%‘B Img
acetic acid from (S)-[(2-Hydroxy-|I
-met hyl -ethyl )-inethyl-am no]-acetic acid tent-butyl

1 c@ﬁt\/e[r] (3@1&@ ~oh M BYIfBR)-Zh e DI pir oftin- -y B-N&y hypuamiiy-acetic
ELSD): 98% 97% vyield: 4.4ng 25 lce (S) ({1
aCld[ 2-(3-Chloro phenyl sul fanyl ) phenoxy] propan- 2

S %Jé)[ Er?‘}'éﬁ {‘?Hyd(gwhg 10t ﬁ%%y?%eanﬂzﬁ{) ﬁaéé‘z‘é IEi‘czd tert-butyl ester

rox ) -am nol™-acetic
L CARISH i/ 2y B S0 ™ )=,sméa= 2. IBCpmt‘By(ﬂJ’h’/ ELS@O%% N9%Y;, yielt: 4-8mg
2.18; purity (UY, ELSD): 72% 100% vyield: 1.3ng 30 1
cf ({1-[2-(3, 4-Dichloro phenylsul fanyl) phenoxyJ

ch E?pﬁn(‘SzCM'o}o E‘kf%WJphé’f{Wsﬂ?}nylﬁﬁﬁ‘énbﬁy]%t&h H5Rethyl-2-yl) }-N-
2- hdr oxy- | et'hyl)-am no] -acetic acid
ezlgzéamzrm)ﬁayletzcem@r WO 2004/ 096761 PCT/ DK2004/ 000290 58

fra}adgﬁzy%%é%drﬁcyéﬂ[z éh)gl%zé%ﬁ ro&zﬁ (lfn?[‘ncsz&% 42 %ﬁzﬁ%‘t—bﬁ%@ter

LAREN/E A ENIHY); RT = 2.42; purity (UV, ELSD): 90%, 100%; yield: 0.9mg
- phenox] | - propai i - 2yl ) - N-etl | yl -ai nino) -acetic 5
acid from|[Ethyl-(2-hdroxy-I

Icc i( ﬂ(_e} 7 X?l— C‘fzslto%(—lél)ﬂu%%-ﬁﬁlﬁ)f?ﬁ%hﬁ /) PR BRI Y- 183 -amino)-
acetic acid

from [Ethyl-(2-hydroxy-1-methyl-ethyl)-amino]-acetic acid tert-butyl ester

LC/MS (mv/z) 398.2 (MHY); RT = 2.12; purity (UV, ELSD): 96%, 100%; yield: 3.1mg

Icd (S)-{1-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-propan-2-yl }-N-methyl-amino)-
acetic acid

from (S)-[(2-Hydroxy-1-methyl-ethyl)-methyl-amino]-acetic acid tert-butyl ester
LC/MS (mv/z) 366.2 (MH"); RT = 2.08; purity (UV, ELSD): 98%, 97%; yield: 4.4mg

Ice (S)-({1-[2-(3-Chloro-phenylsulfanyl)-phenoxy] -propan-2-yl)-N-ethyl-amino)-
acetic acid

from (8)-[Ethyl-(2-hydroxy-1-methyl-ethyl)-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 380.2 (MH"); RT = 2.18; purity (UV, ELSD): 72%, 100%; yield: 1.3mg

Icf ({1-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy] -propan-2-yl}-N-ethyl-amino)-
acetic acid

firom [Ethyl-(2-hydroxy-1-methyl-ethyl)-amino]-acetic acid tert-butyl ester
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LCMS (mz) 380.3 (MH); RT = 2.19; purity (UV, ELSD):
94% 100% vyield: 3.9ng Ich (/1 10 acetic acid from
wQ ed4getsoxynmet hyl propyl ) - met hyl - am no] - acet i BCEDKA004/000290
tent-butyl ester LOMS (mz) 380.2 (MH); RT = 2.21;
purity (UV, ELSD): 98% 100% yield: 3.6ng 1 ci ({I
-[ 2-(4-Chl oro phenyl sul fanyl) phenoxynet hyl J
LCOVIS [wyt)/3)-46 ot (M) aRiT o) 3 acmiritg (UYSEBSDY H00%iNn100%,; yield:
[ Et hyl - (1- hydr oxymet hyl propyl)-am no]-acetic acid
4.9mgnt -butyl ester LC/MS (mz) 394.3 (MH+); RT = 2.33;
purity (UV, ELSD): 96% 100% vyield: 4.5ng 1 cj
(N-Ethyl -{1-[2-(3 fluoro phenyl sul fanyl)
1cg (i (@>Ghjovetienyisplfop)pheaoxi wodparat el N-etlpbaméial-acetic
from[Ethyl-(1-hydroxynethyl propyl)-am no]-acetic acid
aciflent - butyl ester LC/MS (nfz) 378.3 (M#): RT = 2. 16;
FrdMTEY, lé di’«%&%)ﬂe_t@ﬂ%ky@%%oﬂ&&ki@ achl - tébund elér

(R -( [2- (3, 4-Dichloro phenyl sul fanyl%){ phenoxyJ- |
LIS () BOR/IMEN: Bty B 195pvtity Gy BLSDIE o1 0P pfld: 3.9me

(R -[Etlzyl-(2-hdroxy-1 -nethyl-ethyl)-am noJ-acetic

acid tent-butyl ester LC/MS (mz) 416.0 (MH); RT =

Ick §3 5/2-BUChlb¥o-phdylsulfSD))-p Rty ORE-prapel JelN-nietyrigimifo)e|
(S)-(2{2-[2-(4-Chl oro phenoxy)
aCﬁWe‘iﬂlﬂ(y] propyl - N-net hyl -am i zo)-acetic acid 30 from
I | - _hedipt ' etic
AR oy SR Yooy o pplomset

LCZM¥0(m/pLB 80y (VER),; RALSD)21; &ty (DRYELSDH WB%21 @)Yy wedd: 3.6mg
2004/ 096761 PCT/ DK2004/ 000290 59 1 cm

(R -(2{2-[2-(3-Chloro phenylsul fanyl) phenoxyJ }
1 c.?('r’g;?!j?l(zz —%HW%WJ@W@R;ﬁ@ﬁ&@ﬁ@rfé)ﬂﬂﬁ—ﬁofyﬂ?w-ethyl—amino )-acetic

(2- Hydr oxy - et - met hyl - ami no] - aceti c
acalcid tent-butyl ester LCOM (nmfz) 366.1 (MH); RT =

2. 10; ity (W, ELSD); 98%,98% vield:, 6.l m. 5 I
b T T O e O
LA/ Bitlzy 3903 (AEEREET =0, 385 perity| (LDMHELSD)HYE0¥§0%; yield: 4.5mg

propyl)-nmet hyl -am no] -acetic acid tert-butyl ester
LOMS (mz) 350.1 (M#); RT = 1.97; purity (UV, ELSD):

1 C‘{S %7%—?5{/%/_?—0/ -/ %:'K?’k@%‘ﬁ'%%y ésg&?fg{%)cﬁlsenoxymethyl]—propyl }-amino)-acetic
acphenoxy] propan- 1yl } - N- et hyl - am no) - aceti c

from [Ethyl-(1-hydroxymethyl-propyl)-amino]-acetic acid tert-butyl ester

LC/MS (m/z) 378.3 (MH"); RT = 2.16; purity (UV, ELSD): 99%, 100%; yield: 5.7mg

Ick (R)-({2-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-1-methyl-ethyl}-N-ethyl-
amino)-acetic acid

from (R)-[Ethyl-(2-hydroxy-1-methyl-ethyl)-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 416.0 (MH"); RT = 2.35; purity (UV, ELSD): 92%, 100%; yield: 1.5mg

Il (S)-(2{2-[2-(4-Chloro-phenoxy)-phenoxy]-propyl-N-methyl-amino)-acetic acid
from (S)-[(2-Hydroxy-1-methyl-ethyl)-methyl-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 350.1 (MH"); RT = 2.00; purity (UV, ELSD): 96%, 97%; yield: 2.6mg
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acid from[Ethyl-(2-hydroxy propyl)-anm no]-acetic
acid tent-butyl ester LCOMS (mz) 380.3 (MH); RT =
wQ2m9/09erity (UV, ELSD): 97% 98% vyield: 2.9ngI/DK3003/000290
cp ({I -[2-(3-Chloro
phenyl sul f anyl ) phenoxyJ- 3- ggt hyl -butan-2 yl } - N- net hyl -
am no)-acetic acid from
Lcrhk (R)-E0v[0x§ratlbrplprznyledlfiyly D rodipydxy] et bppl-Nemethyb-amoet)i ¢
acid tent-butyl ester LC/MS (mz) 394.2 (M#); RT =
acegicggid purity (WY, ELSD): 93% 100% vyield: 2.3ng 20 1
: { iﬂgtdp = el ifr-kdhy ) b detic RBERYh-Suk g aayit )
ﬁo%ﬂgér{ 32/ - buat{)égn}- ?e%g %ﬁzlpet;ﬁh{t/}%mg?nﬁ%) -acetic aci gﬂf rom
LCINMSHyd/z)(366- h@dH ox ket By s murite (Y1 ELSD): 98%, 98%; yield: 6.1mg
propyl)-am noJ-acetic acid tent-butyl ester LC M
(mz) 442.3 (MH); RT = 2.46; purity (UV, ELSD): 98%
1 a]l;]- %2—(SBi-Fﬁugi'ro—ﬂhe%Wul{@@l)Wen@{y‘]—ﬂ;@uﬂ | BNGhethpltdnifo)-acetic acid

uor ophenyl sul fan enoxy| - but an- 2yl ) - N- net hyl -

h
ﬁ”Oalrﬁ(ﬁdilvda@@tﬁf’edebr’@%ﬁﬂ’%@?ﬁ’{‘?( T’-C%?quzféi W@PW? ester
| )4 et +HaR | i teloutab, .

LR35 QY TRy PP 455, BLS PR DE s S g e

96% 98% vyield: 8.1ng 30 Ics

S)-(1{2-]2-(3-Ailgro-4-fluo h I f 1 ). .

e erigny Tk BBy R o T PRG) DA D gk st

{;S) - [ (2-Hydroxy-1 -nethyl-ethyl)-nethyl-am noJ-acetic
act !

acid tent-butyl ester LC M (Mé) 384.1 (MH); RT =
fréu IBthyp(@-hydrof)opF)-8mynoymysic #00Yertpubt dster3. 7ngy WO

004/ 096 04/.000290 )
LSRRI BB DAR004 908380 80k o ), Rl 2ome
zino) -acetic acid from(S)-[(2-Hydroxy-|I
- | zyl - et hyl ) - hyl - ani - i ' -
Lo el (L CHNBpharm o o0 PRS- Bty G,

ELSD): ..91%, 97% vyield: 5.5mg 5 Ica ({lI

“’"—”{éﬁ%cﬂlf 8H%-Butyl ~ phenyl sul f anyl )

froh ggp%qydr&yﬁéatﬁjzllz}brfbﬁigpmp&byméhthﬂ-mmajyﬁeeti&miCiniﬁ?Ftd!}@tli661‘67'
aci rom [ Et - (1- hdr.oxynet - 2- et e

LGRS A-A VTR ¢ 20 B LNp S oy 1006y igld: 2 3me
(mz) 430.2 (MH); RT = 2.73; purity (U, ELSD): 83%
100% vyield: 1.0ng 10

Icq ({3-methyl-1-[2-(4-trifluoromethyl-phenylsulfanyl)-phenoxy] -butan-2-yl}-N-ethyl-

amino)-acetic acid
from [Ethyl-(1-hydroxymethyl-2-methyl-propyl)-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 442.3 (MH"); RT = 2.46; purity (UV, ELSD): 98%, 100%; yield: 1.7mg

Ier ({1-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-butan-2-yl} -N-methyl-
amino)-acetic acid

from [(1-Hydroxymethyl-propyl)-methyl-amino]-acetic acid tert-butyl ester

LC/MS (m/z) 398.1 (MH"); RT = 2.24; purity (UV, ELSD): 96%, 98%; yield: 8.1mg

Ies (S)-(1{2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy] -propan-2-yl}N-methyl-
amino)-acetic acid

from (S)-[(2-Hydroxy-1-methyl-ethyl)-methyl-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 384.1 (MHY); RT = 2.16; purity (UV, ELSD): 97%, 100%; yield: 3.7mg
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lcv (S)-({! -[2-(3, 4-Dichloro phenyl sul fanyl)
phenoxy] propan-2 yl}-N-nethyl - am no)-acetic acid from
w@ J)o4fogZetHydr oxy-1 - net hyl - et hyl ) - met hyl - am nobPEEHDER(I02/000290
acid tent-butyl ester LC/ M5 (nfz) 400.0 (MH); RT =
2.27; purity (UV, ELSD): 1Q9% 98% vyield: 3.5mg 15
lcw ({I -[2-(3-Chloro-4 fluoro phenyl sul fanyl)
Tctifje i3] 2-83-Fbtdmy phionytisalyalyly b hersxy frponyl)-Memiethy|-ambey) iagetic
acid from [ (1-Hydroxynet hyl - 2- et hyl
aczgr opyl)-metl zyl -ani no] -acetic acid tent-butyl ester
% 6 SySed:s )oﬁlﬁifgtlﬁzb@ﬁ}D—n%}_hﬁ-aﬁtz rad@tié bt t&reNuniElsaE)
7% vyi el 20 I' ex ({l Q& 4tent Butgll
LCﬂHér(Ws)lﬁSK)ath’EH piRéFnﬁ P3; ButE(HYL BpSBpati-p, 97%; yield: 5.omg
yl')-N-ethyl - am no)-acetic acid from
[ Et hyl - (2- hydroxy-I -netlzyl-etlzyl)-am no]-acetic
1eR G102 @lerdBisyb-plemyRulfd]) el oy g3 -#ERy 2buihi2)yL}-Rieifyl-
2.53; ggrl ty (UV, ELSD): 90% 99% vyield: 3.4ng 25
amrg)-ace {Z‘Zd(S A zloro-4 fluoro phenyl sul fanyl)
ﬁ{%&?ﬁﬁ?ﬂﬂpy )2692 W]‘eﬂy A i»%t?}/lgé%ﬁyl?'cm% - ARt h&id3&G-Bubl %%r

oxy ropy acetic acid tent-but
LceMSe(mkmzmsz (MED); R3OS 2173( ity (URT BESD) 288 % plH0%;yyigld-TiA
ELSD): 86% 96% vyield: 2.3ng 30 1 cz
({2-[2-(4-nmet hoxy phenyl sul fanyl) phenoxy] propan-1

IcY Q (( NA@(? LOberwko phé)ﬁﬂsﬁ?&ﬁﬁﬁﬁﬁén@xﬁ%r@p&ﬁ Q8 }-N-methyl-
[ exyl - (2- hydr oxypr opyl’)-am noJ -acetic acid
antiepitedetit ytidest er WO 2004/ 096761 PCT/ DK2004/ 000290 61

ﬁ%’g& gé%yz %7?%13:8— mgeilgyw l) Wed%?ﬂ{a "f %g]( %Pe?lrﬁ chtl%yl SL?F % anyl
LAYREN@XY) 400.0 PRIrE ?l R =2-0%; gyetyquex HI-SDI ba)%28%; deld: 3.5mg

aci d 5 from [ Cycl ohexyl - (2- hydr oxypopyl ) - am noJ- aceti c
acid tent-butyl ester LOMS (mMz) 414.4 (MH); RT =

2P, PuIL Y (M 136 h &yl buls B 2y - Kb
Ic%'{épﬁj?% ghg%.ol uo’gﬁ@ﬁm{{%\ﬁ ) ?13]5) ??phe]’noxy JK)r opan- fj)
methyl-dMhiny)chednexyld anai no) -
from [(1-Hydroxymethyl-2-methyl-propyl)-methyl-amino]-acetic acid tert-butyl ester
LC/MS (m/z) 412.0 (MH"); RT = 2.35; purity (UV, ELSD): 87%, 97%; yield: 3.0mg

Iex ({1-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-3-methyl-propan-2-yl }-N-ethyl-
amino)-acetic acid

from [Ethyl-(2-hydroxy-1-methyl-ethyl)-amino]-acetic acid tert-butyl ester

LC/MS (m/z) 402.2 (MH"); RT = 2.53; purity (UV, ELSD): 90%, 99%; yield: 3.4mg

Iy ({2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-propan-1-yl }-N-ethyl-
amino)-acetic acid

from [Ethyl-(2-hydroxy-propyl)-amino]-acetic acid tert-butyl ester

LC/MS (m/z) 398.1 (MH"); RT = 2.24; purity (UV, ELSD): 86%, 96%; yield: 2.3mg

Icz ({2-[2-(4-methoxy-phenylsulfanyl)-phenoxy]-propan-1-yl}- N- Cyclohexyl -
amino)-acetic acid

from [Cyclohexyl-(2-hydroxy-propyl)-amino]-acetic acid tert-butyl ester
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acetic acid 10 from

[ Cycl ohexyl - (2- hydr oxypr opyl ) -am no] -acetic acid
wo e 0Tyl ester LOMS (in/z) 434.9 (Mt); RTPET/RK3@4/000290

purity (UV, ELSD): 98% 84% vyield: 2.1lng Exanple 2

15 (S)-1-{3-[2-(3-Fluoro ptggnyl sul fanyl)

phenyl Jpropyl} pyrrolidine-2-carboxylic acid
Lanyisr(aghl 4301 0@1H"); RT = 2.32; purity (UV, ELSD): 83%, 80%; yield: 1.5mg

1- (3-1 odo- propyl) - 2-(3-f| ur o- phenyl sul f anyl ) - benzene

(48 mg, 0.13 mml) was dissolved in DMF (0.4 nl).

Jd%ﬂ'r(f 04 »&g@o u%“ i ﬁg g) gr@&g}c&e%z- g g?;?fgg ?gghzﬁﬁo}(a%@nc
aczdm)I) were added. The m xture 20 was stirred at 50 C
h Th
R kL
CHvSS@LYeA 4. /NSy, AGCH2(58: gurfd: X USNELSD)f 7984, 10098, 3n¢1@h1 lmg

The sol'vent was renoved in vacuo. The crude pr odu
was purified by preparative LC-MS. 25 Yield: 16.2ny,

1 déﬁfé&ﬂ%@@}&%@%@f@@ an)glj\%e)n'bxyﬁ-rprgpgn—} —%/'l } -W-ng'c}oyz e)gyll’-%min 0)-
acti®)acid ({ 2- [ 3- (3- Fl uor ophenyl sul f anyl) - bi phenyl - 4yl oxy]
th t hyl - am no O prapionic hydr ochl ori de
f”fzﬂ[[@y{leb@lybég@‘iﬁﬁ@hl}’?oé’ ﬂﬁﬁ%W?“%f’ﬁﬁ@%W” 3 4’”2}/’?6*35?/] et han
+ d 0,
L(’gl C%M ffg%%nligd% t 8%&% a?%spl a?:gegél3 %%/&b}pelgnz img
inert at rmsphere To the solution was added

N- et hyl di i sopropyl am ne (0.63 nL, 3.62 WO 2004/ 096761
Exspapleko004/ 000290 62 mmol ) and then triflic anhydride

(0.32 nmL, 1.90 mol ), dropw se. The sol utjon_was
(Shal 4. én[éoﬁ1E5u@prnheﬂﬂﬁumyﬁ1pmm&pm@rl}myéf? e qatbe ylisonaid

rature. L-N-nethyl- alanine tertbutyl ester (435
]Wf%)”ﬁ Lgt xrmol) was added and the m xture was stirred

1- (Bﬁlrodo Jplﬁomym?, ffﬁlrd»ph@yg@llfanﬁ}baddnd (48angr(é13mmd) wasind
e sol vent e n
digsplyse Ei‘é‘\c{PM)l?]f(b g gg’ygéllldlaﬁ— -ﬁaﬁu‘é%yga a .’%&%Ht}’? tsf\sA@B me,
0 LRSS ARLARBYopFlot AT MIDRE ARG} FYle A0RI THE mixture
wafstiered ey SQOC @1 ©h and thee henant teﬁalpaxature ngernight| The40Bweyt, was
58% Thi s was_t hen _di ssol.ve 15nL). and
re@py et @asro-ride P puRtiEe vefldp wa’@}!? ?fg%@ aé’gltsbgﬁ‘?
o%ghtﬁﬁ@s&lgéﬁ :6&}319 réBoVRGH 92 i@, The ErubllB Brddubd WasRRFRY B

Ite
preparative LC-MS.

Yield: 16.2mg, 34%
LC/MS (m/z) 360.3 (MH"); RT = 2.18; purity (UV, ELSD): 89%, 100%

2b (8)-2-({2-[3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethyl}-methyl-amino)-

propionic acid hydrochloride

2-[3-(3-Fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethanol (0.493 mg, 1.45 mmol)
was dissolved in dichloromethane, cooled to —78°C and placed under an inert

atmosphere. To the solution was added N-ethyldiisopropylamine (0.63 mL, 3.62
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10 Yield: 235 ng, 60%'H NVR (DMSO, 500 MHz) 1.33 (d,
3H), 2.33 (s, 1H), 2.64 (s, 3H), 3.35 (m 2H), 4.1
w@eovd/0941 4.4 (m 2H), 6.9 (m 3H), 7.1-7.2 (PCT/RKPQ04/000290
7.2 (m 2H), 7.37 (m 3H), 15 7.55 (m 1H) and the

follow ng compound was prepared in an anal ogous
fashion 2c ({2-[3-(3-Fluoro phenyl sul fanyl) - bi phenyl -

mmch) m{u]gnyﬂ trifty hﬂMhde(@yt nlyetdoi igmodniiopwse- BesdlatiOwas
rom 2-[ 3-

all yrshipIsHLIE éﬁ)ﬂll}mﬁﬁ ﬁﬂ‘éﬂ’ﬂl MeynEd i) FOQPHERBF P y-Ql-methyl-

ala%ﬁ’i% u%ﬁ %y ?QSt%ﬁ%obmﬂ'\ﬁdém&e n?g&r%ﬁ)éé st%r&ﬁfor
16 35111(91 $1110é2g§1 wa@ 2@2ed 1o th@Hixtuie, ab8 tiieyol vad) way r@qm(qd{m nguo

Thpﬁn odugts BYsIe %Pﬁ 2t dhﬁ@)ﬁn&' ggzn &SP%%%% @1% }r&%‘é‘f%taphy

elu%ﬁ %@th(ﬁbfa&e/%ﬁ | 4odkdit IOt ®B: Tli’e fnter@E oty slct ﬂzrayis)alated
%noxy - et hyl ?’ pyrrol i di ne-2- carboxylic acid
afttty@lap@htlm plrslevontdosiong &ield 4ﬁ@nso‘i&@)é" hisoyehen digsolyed in

i BisEBr 85 epg shise amgmLemPSRSS SEAS hers, Typsolent ves
theh.-rétho Wi vacudiBBvd 8R8itkompoli] aswwhité soldry THE (6
m.) was cooled to O C. DEAD (0.25 nL, 1.59 nrol) was
added dropwi se and the solution was stirred for 20

o4t i on of
Y1§Td ?ﬁng’ré)d;y et hyl)-pyrrolidine-2-(S)-carboxylic acid
tert butyl ester (370 ng, 1.72 5 mmol) in THE(4 m.)

‘LR (OS0! SR A 1] s el o bt 20D
4. %gﬂaﬂﬂ esf4f(fn g}ﬂy @b (120319, 7T 2 X LHY,&7.2 ?Esm) , 17\87eeh, BED

M), ‘washed with water ( 25 nL), dried
75(5\/(@1[, 1H§|a2804 and evapor ated onto silica gel. After
flash chromat ography using silica gel, eluting with
hept anes/ Et OAc, 9:1, the internediate tert butyl ester

an¥aige @hb@iﬂmn@uad s pedpardden an andlog8 Fasitpn 76%) . To a
sol ution of the ester (380 ng, 0.84 nmol) in glacial
HOAc (10 nlL) was added HCO in HOAc (1M 10 nL). The

o s
acid tfitoen ZQ@WWO@eI@/IMfa@W-Ibmiwnjleﬁéy{pxy] -ethanol

Yield: 282mg, 54% over two steps

'H NMR (CHCL;, 500 MHz) 2.45 (s, 1H), 2.7 (s, 2H), 3.45 (m, 2H), 3.98 (s, 2H), 4.42
(m, 2H), 6.92 (m, 3H), 7.15 (m, 2H), 7.24 (m, 2H), 7.4 (dd, 3H), 7.55 (dd, 1H)

LC/MS (m/z) 412.5 (MH"); RT = 2.53; purity (UV, ELSD): 95.1%, 99.6%
Example 3

3a (S)-1-{2-[4-Chloro-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl }-pyrrolidine-2-

carboxylic acid hydrochloride
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Yield: 367 nyg, 100% 15 1H NMR (CDC13, 500 MHz) 2.01
(br, 211), 2.19 (br, 1H), 2.44 (br, 1H), 3.21 (br,
wakog/093667 (br, 1H), 3.94 (br, 2H), 4.42 (br,PQFHPK2004/000290
4.67 (br, 1H), 6.92-7.00 (m 3H), 7.03-7.06 (m 1H),
7.11 (br, 1H), 7.21-7.25 (@ 1H), 7.28-7.33 (m 1H).
20 LCMs (mz) 396.0 (MH);" RT = 2.31; purity (W

A s6hitloh of 9/CHIk0-2(3-8%0r0 ﬂfféﬁyfs@lﬂx@ﬂ?—pt@n@t(ﬁﬁ@mgjﬁ Menmol),

prepared in an anal og]?us fashio

PPlQaS()SSJan{gzl[Sz @npo i doy TI3F (6 Gﬂ{)&ﬁéﬁéﬁkﬁﬂ%p PanPPAD (0.25 mL,

1.5 E )}%}qg}ﬁ K)%as Ia%l@%l (%rg [ %ﬂg{h%?spﬁlpgﬁgr %g{ 1?]9&(}"& A nzﬁ?l' ﬂ solution of

1- (@J?@ﬂﬁdx§LHtliﬁ)ﬂyﬂrﬁoliﬂlﬁﬁ3@(.S') ~Mirdd 116 22idgert bufyVBst&:GBTL g, 300
MHz) 94 (br, 211), 2.18

mmal) n ’Ingj_ 14 (rg{) was 3@&@:9_}513 cgmg@lo@b fl‘he tt?egzva;séls%(@gi Q{)lﬁ% min

at (i }_ﬁ? %16%1%1’& é % r(?bnn];;’ 9651%2}tu%%§_ﬁ4}1. gg ﬂ%% h %ﬁ(’i qC7_ ﬁ“lhg_z%&glfe
wab @lutéthwiththefBnds @60 (il), aBhed i€l Whief (x2)5 1BRE. dhe(llvlvlei) :

RT = t
No g PP IS B BObBY sk Aigfmatogapity U silica gel,

eluglﬁé vx;lith{lfep a?ﬁ&?ﬂ(ﬁ&co (ttg‘el fok @1&@1@1@ }5{161‘1‘ E§t@1‘W£s’ obtained as a

nox yrro car OX lc acid
colbyldfs(thBQB intfe 76 Y QT i scﬂuﬁm o;ffthe Bst§:13(380 og; 6.84 mmol) in glacial

h |
HG o (51 v aidded REDRFIO 8o gt Fy mE§ il s gt
roo?% %e?n}gzé?étme]di‘)emi 12: Pie ddMitiontills ev@p&@tedls dryhels todsivklthe title
e b 2H) 6 92.6.06 (m 3F) . 7.01-7.06
comppumsamlmnlessmn(m oH). 10 LC-M5 (i z) 396. 1

purity (UV, ELSD): 93.7% 99.9%
Ylé‘:%%ﬁ%gmﬂré 3d (S) 1-{2-[ 4 cyano- 2- (3
fluorophelzylsulfanyl) phenoxy] ethyl}pyrrolldlne 2-

15 carbox lic acid cyano 3 fl
"HIRMRy gai%@lMthgﬁéKbr OHI 2410 g 2 { 244 8bo,L D, 3.21 (br, 1H),
3.57 (br, 1H), 3.94 (br, 2H), 4.42 (br, 2H), 4.67 (br, 1H), 6.92-7.00 (m, 3H), 7.03-7.06
(m, 1H), 7.11 (br, 1H), 7.21-7.25 (m, 1H), 7.28-7.33 (m, 1H).

LC-MS (m/z) 396.0 (MH"); RT = 2.31; purity (UV, ELSD): 97.1%, 97.9%.
The following compounds were prepared in an analogous fashion:

3b (8)-1-{2-[3-Chloro-2-(3-fluoro-phenylsulfunyl)-phenoxy]-ethyljpyrrolidine-2-
carboxylic acid hydrochloride

from of 3-Chloro-2-(3-fluoro-phenylsulfanyl)-phenol

Yield 452mg

'H NMR (CDCls, 500 MHz) 1.86-1.94 (br, 2H), 2.18 (br, 1H), 2.34 (br, 1H), 3.11 (br,
1H), 3.50 (br, 1H), 3.74 (br, 1H), 3.89 (br, 1H), 4.39 (br, 2H), 4.65 (br, 1H), 6.67 (d,

1H), 6.76-6.79 (m, 2H), 6.98-7.00 (m, 1H), 7.18-7.21 (m, 2H), 7.33-7.36 (m, 1H).

LC-MS (m/z) 396.1 (MH"); RT =2.21; purity (UV, ELSD): 95.1%, 98.7%.;



10

15

20

25

30

20 1H NWR (CDC13, 500 MHz) 1.82 (m 1H), 1.97 (m 2H),
2.35 (m 1H), 3.13 (dd, 1H), 3.3 (m 2H), 3.68 (d,
wdakhos/od6781 (t, 1H), 4.5 (m 2H), 7.2 (m 2H), 7PGI/PE2004/000290
1H), 7.45 (m 1H), 7.55 (s 1H), 7.88 (d, 1H) LC M5

(mz) 387 (M#H); RT=1.98 g)fjrlty (UV/ ELSD) 98. 4%
91. 7% 25 Exarrple44a(S) [2-(5-Chloro-2
3¢ m)eytgykﬁaihfoaaw(ﬁtyﬁaoz@mém@wh;}mphmbcy]demﬂ}@»rwmmw i
acid drochloride 30 A dry round bottoned fl ask
car@g@zlz@mﬂé roghleyide

ﬁoéygﬁéﬁ%%ggg%éég Wc)ya];:e?lw%”e]rt butyl ester

(301 ng, 0.666 mmuol), toI uene (4.5 nlL), KO Bu (100

%13 0.89 mmol ), thiophenol (78 ng, 0.708 mnol). The
Yi xﬁ@rrégvvas evacuat ed and backfilled with argon three

times. A separate dry round-bottoned flask WO
2004/ 096761 PCT/ DK2004/ 000290 65 was charged wt
' PIRHED CI9, SHORGHZI2.01 1y, HFbI2)21ohe, IBDERAS£DT 16), @19 (br, 1H),

5 S BRHT b o RSB A0 BRLHL ) SLP0R L 88001700

mnng yr el- $Q9(ﬁ1e;gx}{)at roomtenperature for 10 mn. 1.0 nL
of the catal yst m xture was added to the reaction
m xture via syringe, and the reaction m xture was

LS PP - o D BT s

mgel . After purification by flash chromatography using
silica gel, eluting with heptane/ Et QAc, 92:8, the
tert-butyl ester was obtained as a yellow oil (209 ng,

7 V2
S0 AR R A A SR M
cazrﬁo)cylch&mdm xture was stirred at roomtenperature

ove 10 The,sol ut vaporated to dryness
Jrom, g?x? Oizﬁ@]?%rf’é’h@’g’rlfﬁ‘gﬁﬁg) W?eno‘?col orl ess foam

Y| eI d: 136 mg, 54% 1H NVR (500 MHz, CDC13) 2.05 (br,

227é 2.45 (br, 1H), 3.24 (br, 1H),

Y131d585zmg,,1 3 95 (br, 2H), 4.43 (br, 2H), 4.66 (br,

1H), 685700(|n 2H), 7.13 (br, 1H), 7.26-7.38 (m

5H. LCGMS (mz) 377.9 (MH); RT = 2.20 mn; purity
1H(NMR IGDELSM0 MQH.) 9%p (86 189 ¥ e(m, 211%)6&@55@1;1 1Hh,e3 13 (dd 1H),

3.3 gghz%y'h%%@(:(?irsrfﬂ)l At 3y LR S 9 2%, 305 P9, 7.45 (m,
h9@g|<§gﬁga§§gl@ 1@1)phenyl 4 yl oxyJ-ethyl}

LC-MS (m/z) 387 (MH"); RT=1.98 ;purity (UV/ELSD) 98.4%, 91.7%
Example 4

da (S)-1-[2-(5 -Chloro-2-phenylsulfanyl-phenoxy)-ethylpyrrolidine-2-carboxylic acid
hydrochloride

A dry round bottomed flask was charged with 1-[2-(5 -Chloro-2-iodo-phenoxy)-ethyl]-
pyrrolidine-2-(S)-carboxylic acid tert-butyl ester (301 mg, 0.666 mmol), toluene (4.5
mL), KO'Bu (100 mg, 0.89 mmol), thiophenol (78 mg, 0.708 mmol). The mixture was
evacuated and backfilled with argon three times. A separate dry round-bottomed flask
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20 carboxylic acid hydrochloride from
(S)-1-[2-(3-10do- bi phenyl -

W@ b@xpyeret hyl ] pyrrol i di ne-2-carboxylic acid tePCFDEa0EI000290
ester and 3 Fl uoro-thi ophenol Yi eI d 63ng, 13% 25 1H
NMR (500 MHz, CDCl13) 1.82 (m 1.92 (m 1H), 2.15
(in, 1H, 2.3 (m 1H), 302(m 1I—I),346(brm||—|)

wa§cﬂa’ﬂge{dﬂv1tﬁ I, db3; 8R6 fug 0.0H) mntﬂol).ami DPEBhosr(]l6 249, 0. %Oﬁﬁmol)

eva(caateq_ P.Bld bq;ckiil](eg,]wnilm'_gon?tgggstré@ To ilg}e 8759 B, g)r'ﬁs 1%d and]the

ml)ZturAE &ﬁq’edza't_l}oo%) tehafreMBne THZ10 ARB 19 falMdtkhc daladst dixture was
UV/ ELSD) 94. 0% 99. 3% WD 2004/ 096761

add%@'ﬂ) Dl@@@didﬁlﬁﬁmﬁe vBiGsyERgephé t1§ Saction mixture was heated to 90

ho
°C %@1{%1{1 Zﬁ{?ewwl}/grta NES ﬁ]g}pSegi Bﬁflm%)ﬁne 49 P‘{}Qyﬁﬂt%r{a% y31i1c} adsorbed onto
5111?% EfloA'fo ﬁcaﬁ@ﬁ lB XML hrdfiafd rggh\gﬂ? 96k QMlicd@eb efuting with

-Bro uoro pheny anyl) - henox - et h_Z
hegtangsiiQ A, |9@:8;ehe2t@$)but>d astoowgd olgained as 2 ml yf 9a8g.er2%)-

INE RS R e
Hcdiis S A ALNIN 0 ALNELHRaKXalrb aae sﬁ@edmhoandempéreuure( &vanm)ght
and sol ution was degassed with nitrogen 10 fo

Theisplutien wasuegf(norat%@rfi}vmﬁé Epeive thedhla C&&iﬂ?ﬁ?‘é ] a colorless
foa%li”feidﬂ%g%? Igg{ 0.041 mmol) was added and the
e

re Wwas d at 85 Cfor 2 hours. The m xture

"HWasIRt djeo MHe0lBA1s) .06 Gy RERy P25t o Lirte), ard (b, ILED) sb24rh1H),
diethylether, T

554G Mbshda 0 H <ot AR TRBCBS Lt Tin DI Ea? Bonak (oo

1 ) h I HTRTEE26 Wik :
1H§d22§17338\a@g SH) éé\%g (’?’ﬂ@@g?g uct vvas absor bed 15 g@fto
ELST®): 99I9P/4;86g1é/b,y1¢1d13rﬁgngavapor ation of the solvent in

vacuo. The product was then purified by flash
chr omat ogr aphy using a gradi ent of heptane/ et hyl
an@ GRS RUBwIE SonifdunB Rk ?f@éﬂihﬁhnaﬁzﬁb@dt@ fahickc on a
Fl ashmaster silica gel colum. Concentration in vacuo
of relevant fractions afforded the internedi ate butyl

TR Ty Bl B PR BB SR L D R
capmmz&aéfﬂedyaidém@mfd@r 16 hours. The sol uti on was then
ev?oorate dryness and the

h ied i :
fram &Iﬁ[gv(épfodaﬂb@l@n)dggylﬁ@/) eﬂ@/jk-/gynglu ne-9 clai‘?boxiz);]c Geid tert-
butyl ester and 3-fluoro-thiophenol
Yield 63mg , 13%

ﬂl

'H NMR (500 MHz, CDCls) 1.82 (m, 1H), 1.92 (m, 1H), 2.15 (m, 1H), 2.3 (m, 1H),
3.02 (m, 1H), 3.46 (br m, 1E), 3.73 (m, 1H), 3.82 (m, 1H), 4.1-4.4 (br m, 2H), 4.65
(m, 1H), 6.7 (dd, 2H), 6.85 (d, 1H), 6.95 (m, 1H), 7.1 (d, 1H), 7.2 (m, 1H), 7.26 (dd,
1H), 7.32 (m, 2H), 7.4 (m, 2H)

LC-MS (m/z) 438.5 (MH"); RT=2.51 ;purity (UV/ELSD) 94.0%, 99.3%
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1H NMR (500 MHz, CDC13) 1.93 (br m 1H), 2.05 (br in,
1H), 2.35-2.45 (br m 2H), 3.11 (br m 1H), 3.5 (br

worgoodie®e768. 8 (s, 3H), 3.9 (br m 2H), 4.3 (br PeT/DKR{)04/000290
4.45 (br 25 m 1H), 4.7 (br m 1H), 6.87 (m 2H),

6.94 (m 3H), 7.0 (br in, %%—D 7.2 (br m 1H), 7.39
(d, 2H), 7.49 (m1H), 7.55(m 1H) LCMs (nfz) 468.5
ExaMpes RT = 2.51 min; purity (UV, ELSD): 86.9% 98.4%
30 and the foll owi ng conpounds were prepared in an

?nalogous fashion 5b (S)-{2-[4"-Cyano-3-(3
u u - b = AV 5
A R R el e it
pyi200dih B ReckEBoRGE InEMHYFAIDOZ280 67 from (S)-
1-{2-[4-Brono-2-(3 f | uorophenyl sul fanyl)
phenoxy] - et hyl} pyrrolidine-2- carboxylic acid

- DAL BRI LD - (SR o-Fheétyth - YRBAindAS)-
L B D o 1b0. 541
catpaylic1agid tert3owy| esfer £397, mg, 07/ wmoi ki mathggynheyylhgyonig aggd

2 7, 33 , roredn : , 1.
ezl mjndF sl ool gof vl ik S el i 77
didBitESx et adY (E3N)and Wit {8 n9 ab#Slation was degassed with nitrogen

(S&@.l- 2-1 4 -.C\{anO-4-(3. . :
forr 1 QLis P (spbemrphosPnpraiadium () ehlerds (29 mg, 0.041 mmol)
T e
copleé nexom eniperdtmerand ldildied evitd-didibyletheb Bhel oargange lager was

sepRed 50 opvas Ry setirah aatggus Sod iy PrarbBRyS LBPRL
th ried%l\f?gé@l. P hne ftrfe wiQ add8d sAida geB adPthe Produd) wadabkdrbed
d IR T A (T, Ak A5 (m 2H)

: , : , 7.12 (rm SI—(?, 7.3
on(td the ik get daging nyapRidtion pf the(selventn vapug THepsodustyas then

pusSed B kR B n o ey Of B AR 05 o
hepRBBMIESY ity 83 -15-onhi Tipdhetas@y biflbe pebeyluned. [Gonpentration in

pyrrolidine-2-carboxylic acid hydrochl oride. f

vaguq of felevBpiofransions e@omp(.@,@.,eéntﬁ ate hevh ﬁi}?l) Yield.OSrHO mg, 73%.
T}ELE,1 39 ﬁ}/elfd%sQWGé i ¥Mﬁbi/gh(ﬁﬁ'(¥0mL) and the solution was stirred at

room temperature for 16 hours. The solution was then evaporated to dryness and the

product dried in a vacuum oven. Yield 299 mg, 104%.

'H NMR (500 MHz, CDCly) 1.93 (br m, 1H), 2.05 (br m, 1H), 2.35-2.45 (br m, 2H),
3.11 (br m, 1H), 3.5 (br m, 1H), 3.8 (s, 3H), 3.9 (br m, 2H), 4.3 (br m, 1H), 4.45 (br
m, 1H), 4.7 (br m, 1), 6.87 (m, 2H), 6.94 (m, 3H), 7.0 (br m, 1H), 7.2 (br m, 1H),
7.39 (d, 2H), 7.49 (m,1H), 7.55 (m, 1H)

LC-MS (m/z) 468.5 (MH"); RT = 2.51 min; purity (UV, ELSD): 86.9%, 98.4%
and the following compounds were prepared in an analogous fashion

5b (S)-{2-[4'-Cyano-3-(3-fluoro-phenylsulfanyl)-biphenyl-4-yloxy]-ethyl 3~
pyrrolidine-2-carboxylic acid hydrochloride



10

15

20

25

30

30 carboxylic acid tert-butyl ester Yield: 330 ng, 62%
over two steps WD 2004/ 096761 PCT/ DK2004/ 000290 68 1H
WORMR403061 MHz, DVSO) 1.8 (m 1H), 1.95 (m 2H)PCE2DE3004/000290

(m 1H), 3.12 (m 1H), 3.55 (m 2H), 3.7 (d, 1H,
4.35 (m 1H), 4.5 (m 2H), £.92 (d, 1H), 7.0 (d, 1H),
7.05 (dd, 1H), 7.35-7.5 (m 4H), 7.68 (m2H), 8.06

frobzs(S)i 2%4%»/52( ferk iy RpEnoAp] -6t ) i BYidine-2-
93% 0% 5e 2-(3-Fluoro

car@név{gq@meahwyl@swn m i di n- Syl phenoxy] - et hyl } -
pyrrolidine-2-carboxylic acid hydrochloride from
1-{2-[4-Bronco-2-(3 fluoro phetzyl sul fanyl)

Yigherioyk- et hyl } pyrrolidine-2- 10 carboxylic acid
tent-butyl ester Yield : 251 ng, 57% over two steps 'H
NVR (500 MHz, DMSO) 1.8 (m 1H), 1.9-2.0 (m 2H), 2.4

1H( 1@30 NBHZ, 1§MSO)M&(H) 1@31 55 (Im 213)")2128:’(7117 16 3. 11‘%dd 1H),
3. 57(118 2(95), 3. 7J(Ell) THCANS (il B, 44391192711) (71‘@9&()11 3ET,-71337gd 1H),

(m(%ﬁ %L?@ [lgﬁyhg { Z%Eﬁenyl sul fanyl ) - 3- net hanesul f onyl

- bi phenyl -4 yl oxy]-ethyl}- pyrrolidine-2-carboxylic

aci d hdrochlorldefromlEi§ nco-2-(3 fluoro
LM S a M s Rl ESER)! Fhgter 8158 he- 2-

carboxylic acid butyl ester 25 Yield 390 ng, 61% over
two steps 1H NWMR (500 MHz, DVMSO) 1.8 (m 1H), 1.9 (m
SCZS)H {2 [4 Cﬂ&nolﬁﬁ Sldoid zﬁﬂnylilﬁ)‘anﬁl)ﬂgplze(n?l 33%] afizﬁlég rn(
) m m
ldm?-%sar(bﬁi‘ylwmd ’W713 rock C(’”lﬂf 7.82 (s, 1H), 7.85

fr@?&é?&r 2- 75 %goé —’2%—']&?06% p}’(l%}e/)/fsél 5;79 6%%0 4%1)9/76)idine—2-

caZZQﬁﬂzhé)QﬁMért%W Br2004/ 000290 69 Exanple 6 6a
(S)-1-{2-[2-(3-Fluoro phenyl sul fanyl)-4-norpholifz.-4
yl pher aoxyl - et hyl ) -

Yield: 285 mg, 56% over two steps

'H NMR (500 MHz, DMSO) 1.8 (m, 1H), 2.0 (m, 2H), 2.4 (m, 1H), 3.2 (m, 1H), 3.6
(m, 2H), 3.72 (m, 1H), 3.75 (d, 1H), 4.4 (t, 1H), 4.5 (m, 2H), 7.12 (m, 3H), 7.3 (4,
1H), 7.42 (m, 2H), 7.5 (s, 1H), 7.9 5 (s, 4H)

LC-MS (m/z) 463 (MH"); RT=2.2 (UV,ELSD): 90%, 100%

' NMR (500 MHz, DMSO)

5d (S)-1-{2-[2-(3-Fluoro-phenylsulfanyl)-5-thiophen-3-yl-phenoxy]-ethyl}-
pyrrolidine-2-carboxylic acid hydrochloride

from 1-{2-[5-Bromo-2-(3-fluoro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-

carboxylic acid tert-butyl ester

Yield: 330 mg, 62% over two steps
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pyrrolidi ne-2-carboxylic acid hydrochloride 5 1-

{2-[ 4-Broi no-2-(3-fl uoro-phenyl sul fanyl ) - phenoxy] - et hy
wo Roo4f96760l | di ne-2(S)- carboxylic acid tert-bupgl/DES108/000290

(497 ng, 1.0 mmol) was dissolved in dry

tetrahydrofuran (1 nL). The g pal | adi un(11)di benzyli dne

acet one (Pd2dba3) (15 ny, 016 nnnol,

'H ZENCHI(5 00 M DNVBOpS B O3 bt ) 31008 351 1 (1H213-1ﬂ3(m, 1H),
: mol ) and assiumtert-
¥ e J i ﬁéﬁ&a iy st 3 (haz ﬁﬁi@?ﬁ)az-%
m., 1.26
21%237 ?%F}? m xi ur emwﬁb éﬂ%vgsolﬂ{%en stirr ednz)nje?r n;Ngf}t

The m xture was then diluted with ethyl acetate (25

L ah WL T RAERRED S TS e

HC / AcOH (10 nL) was added. The solution was stirred
at room 15 tenperature for 16 hours before hein
Se éi’babéi é-i’éﬂﬂhcm dwyeedsdfame faptiaedisr bulaehen@ad-eien
u The purified conpound
pyﬁﬁéd’%if XO thCr‘]’“acgti’y "%hk’gédyg (30 mL) annd 1M HCL/ AcOH
ﬁo%ﬁ»{@«?ﬁ@oﬁz&@ (Buord\phembinlny]) whendag reshell-riyrvolidae i

and after reevaporation fromdichl oronmethane the title
canbomydd aEPYE I ed as a col ourl ess foam 20 Yiel d:

162 nmg, 34% over two steps. 1H NMR (500 MHz, DVSO 1.8

(n,1H), 1.9-2.0 (in, 2H), 2.4 (m 1H), 3.1 (m1H),
Yidd2 26bmg 57 Hver Bydsteps 2H), 3.7 (d, 1H), 3.83 (m

4H), 4.4 (m 3H), 6.97 (d, 1H, 7.0 25 (d,1H), 7.08

(dd, 1H), 7.2 (d, 1H), 7.33 (m 3H LCMs (mz) 447.5
1H(N°MP) goBﬁﬁzM@fllE&é@H%%@%o%ﬁ 21% @m ((n’ﬁ)lﬂ) 3.1 (m, 15,

3- Fl'uoro phenyl sul H?)
3.5/ tpl 8500 850y0m, gt 5 (mSPE s Gh FH 70 05 (e Bty ' @1 2808 G
ydrochl oride (S)-1-
1}{}2- [ 4- Brono- 2- ( 3-f | uor o- phenyl sul f anyl ) - phenoxy] - et hyl
} -pyrrolidine-2- carboxylic acid tert-butyl ester
was di ssolved in t ene (4 n).
L(\S«I\M&Cg&b 69%%11@?55# @@@@/@%E@@D)%/"Tgb?"he sol uti on
was pal l'adiun(I1)tris(di benzylidneacetone) (Pd2dba3),
sodiumtert- butoxide (270 ng, 2.81 nmol) and

SE2SX-ghifeyek(t Glﬁmyrlogﬁwsjdkulﬁmybﬂpmeﬂlyhes@t&&ﬂ#@;pl@nﬂ%yl orosthyl}-
under an inert at /Sz aper? Jo the m xture was added

DYiheimedi-fe @yl@gcz{ ydrochlori

from 1-{2-[4-Bromo-2-(3 fluoro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-2-

carboxylic acid butyl ester

Yield 390 mg, 61% over two steps

' NMR (500 MHz, DMSO) 1.8 (m, 1H), 1.9 (m, 2H), 2.4 (m, 1H), 3.2 (d, 1H),3.25
(s, 3H), 3.6 (m, 2H), 3.72 (d, 1H), 4.35 (t, 1H), 4.4 (m, 1H), 7.05 (m, 3H), 7.38 (m,

2H), 7.73 (dd, 1H), 7.82 (s, 1H), 7.85 (d,1H), 7.96 (d, 1H), 8.12 (s, 1H)

LC-MS (m/z) 515.9410 (MH"); RT=2.05 (UV/ELSD) 94%, 94%
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2.43 mmol ) and the m xture was heated to 80 C for 16
hours. The m xture was 5 allowed to cool to room

wo esppeoEsur e. The m xture was then dil uted w t PCHDERIVI000290
ether (35 nL) filtered and evaporated to dryness. The
resi due was then dissolvedgyn ethyl acetate/diethyl
ether, silica gel was added and the solvent renoved in

Exaapleod The product absorbed on to silica gel was then
pl aced on a silica cartridge and then eluted wth
hept ane/ (heptane:ethyl acetate:triethylamne) 70/30

6a gS?-15{32‘-?@-(3—ﬂlbﬁ)rb-Wz@/’fyfl@%ﬁﬁlﬁﬂ;@o@%lﬁl#%pﬁénamﬁbeth,slgﬂ at ed
romrel evant fractions (244 ng, 0.487 nunol) and then
pyrdvline-dendrbarylie aeir &y FecHori®e nl). To the sol ution was
added 1M HO / AcCH (10 nL) and the solution was
stirred for 16 hours. The title conpound was isol ated

1-fat [u%ronﬁ#Mmbiogphmlsg;fm;}é)zﬂmg%]gﬁwafpmg@???%
over two steps LC z . : . RT=1.
corbeN L 25 SHOMYIG S CER AP OB AP ST g e
tetﬁlﬁ?@%ﬂﬂgﬁ (‘P.fmlg)h?hérﬁﬂa@l@&iuﬁﬁl%ﬁ&lz?ﬁéﬁee&etdﬂe @d,dbas) (15 mg,
wet I'-recogni sed and reliable test 20 neasurin
0.0dbynainnk, 2+t derghutylBisplang fhiplenylphasig] ;g pe()%(glfllé?@l)e?éld
i th the huma T-1 re seeded., §
POlFTIBR 1 BB Lo (oD N el 15 helebioL laftcner
an tfﬂrcr)&eaé%lg th’l% Vidptiunklep.e s mir,i152d witol), ws addedtantie ntidhure

2, 2,5 MM MgSH) and pre-incubated with test
whidnyaudn Seredsovamiahi. ddie mirtuae Wap dhen dilgtedigethy\aceiate (25

added.t.0 ea he,. | ' . . .
i S PR SO Lo B0 Pod REHBBUAOREHES i et acid
(16 mIHBSd 15cHTAJOH (10mE) whsladded sTlackbduticanebststierePlabitoosn

were counted on_a _Trjl, Wl | a cinti],ation
tormpraniies 10136 TG beGas PriBE YT AL RV Be e gt s

GRS D a8 OB 0 Bl o0 1y o
ac I3 2 B0IY HHA 161 HRLTABBREO: Gided 09 mIz). Thssolyenpbeigsioged in
o DRSS R B SRyFE Fdaohe F Flpor g e o

as SRLRAYR:Dwley rats, initially weighing 275 - 350 g,
were used. The ani nmals

Yield:162 mg, 34% over two steps.

"1 NMR (500 MHz, DMSO) 1.8 (m,1H), 1.9-2.0 (m, 2H), 2.4 (m, 1H), 3.1 (m,1H),
3.2 (br's, 4H), 3.5 (m, 2H), 3.7 (d, 1H), 3.83 (m, 4H), 4.4 (m, 3H), 6.97 (4, 1H), 7.0
(d,1H), 7.08 (dd, 1H), 7.2 (d, 1H), 7.33 (m, 3H)

LC-MS (m/z) 447.5 (MIL"); RT=1.76 (UV/ELSD)=99.8%, 96.4%

6b (S)-1-{2-[2-(3-Fluoro-phenylsulfanyl)-4-piperidin-1 -yl-phenoxy]-ethyl}-
pyrrolidine-2-carboxylic acid hydrochloride

(S)-1-{2-[4-Bromo-2-(3-fluoro-phenylsulfanyl)-phenoxy] -ethyl}-pyrrolidine-2-
carboxylic acid tert-butyl ester (990 mg, 1.99 mmol) was dissolved in toluene (4 mL).
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wer e housed under a 12-hr |ight/dark cycle under
controlled conditions for regular in- door tenperature

W@ 202@y67and humi dity (555% with food and tap REI/®K2004/000290
available ad libitum 10 Rats were anaesthetized wth
hypnor mi dorm cum (2m / kg) apd intracerebral guide
cannul as (CVA/12) were stereotaxically inplanted into

To tﬁwﬂob[tajnnwmmﬂadiomj(lfmrist(tlié)enzaylhilnyzm'e@np} hap)p sdHUMHert-

oSBT PRSEATBYP oL SR P BRI, g o
i) 0508 K YL TSR D eGPyt (k.

2. 4fingmoly |aaﬂy1$1 mixprroa@s heatediad0’t; foy 19 hepasel L B EHEPTe Yasm
R gl Feb b VG AOP R PR e ot
3 mmg QiR T bh@Bvapuied toReyfess Therafdut nes memrdmmegsm sthyl

e wwth filtered Rl%iger aggl uti?n §145 n%\}/l
acqwls/id@thylfthm sWyeesl was e RSOy 1%YP&PP1 i“
ro%gfgb%of gﬁﬁfl% ?HCQ el N8 thdi AR&d! AL sifi icaPFidbe addhen eluted

conti nue uration of the experinment at a
withdreptamet (hBptafid: ethylofcetbte: ttinthylantine)e f/' 0/3650 p@/50. Dife intermediate

stabilization, .the nts t
bug csfer %éwsélawslﬁ%rq?%%p% sShpet (LBeRe hstaibgy nduet
dlsFQ)(le@& h{rﬁ%hé‘lacﬂ?m 4, 2 Td {18 sPRtiBh Svas Weded 10 HELAEOHT(D0 mL)
he perfusate fromthe m crodi al ys| s site

and thet dmdaltmnom stumd fast16 Ipmrsafhe title gempeyssh wesdaelated pHer
rats,. wer e sacrificed by decapitation. The brains were
SVIRATBHALC F¥R5%n and sectioned (20 nm), and the position
of the probes was verified. Analysis of glycine in
t he di al ysates The concentration of glycine in the
YididaBQbugeR naeeranasipped by means of HPLC with 30

LR 52T 457 FanFhn BT R S IAPEERDE ™ 8% Oy st em
consisted of a HypersH AA-ODS colum (5 m 2.1 x 200

Agi | entl wth a Agilent 1100 fl uoresence detector
Pl{%’%&“?l{‘tg!‘@h estB%_ 340 nm emi ssion, 305-340 nnj.

dTMeﬁqad a€ @hatreliable test
iy PSR MBI eS8 e s hatile

m@@ﬁmmmw@mo 72 %tetrahydrofuran, pH 7.2. B: 20
mM sodi um acetate, 40% acetonitrile and 40% nethanol,
pH 7.2. The oven tenperature was set at 40 C and fl ow

PHAGyYiBS uptAl m/mn. Data were collected and
anal ysed using Chenfttation software (Agilent) after
calibration with a range of standard gl ycine sol utions

Célps' t%én%gecl[\éod' with the human GlyT-1b were seeded in 96 well plates. Prior to the
experiment the cells were washed twice in HBS (10 mM Hepes-tris (pH 7,4), 2,5 mM
KCl, 1 mM CaCly, 2,5 mM MgSOs,) and pre-incubated with test compound for 6
minutes. Afterwards, 10 nM *H-glycine was added to each well and the incubation
was continued for 15 minutes. The cells were washed twice in HBS. Scintillation fluid

was added and the Plates were counted on a Trilux (Wallac) scintillation counter.

The test results showed, that the prepared compounds of the invention all showed

inhibition below 10000 nM as ICs, in the above-mentioned assay.
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5 Data presentation The nmean value of 3 consecutive
gl yci ne sanples imediately precedi ng conpound

wadmiidEst ati on served as the basal level for BED/PK2004/000290
experinment and data were converted to percentage of
basal (nmean basal pre-inj egtion values nornmalized to
100% . 10 WO 2004/ 096761 PCT/ DK2004/ 000290 73 C ai ns:

Thd coRponniaifrttle diventien generkb tesedrid a Well-lﬁcmmf(edwmdmehxble
NRS 16 R2 R4 RRO Rg, R3 RL(r)i-0 5 wherein xis o

miegodialygize¥f2, wherein R 1 and R12 i ndependently are
selected fromHor CI -6 10 alkyl; Yis Oor S R,

MRG R3 and R4 are independently sel ected from

%5H¢ogen hal ogen; cyano; nitro; 15

Mdid Sgra%hg-ﬁﬁa%/lé/}n}a\@ a1ﬂi@&ll§'\7@é1£{ﬁﬁg‘QY5‘)-)d50Xg{,Were used. The animals
(en/yn)yl sul yl; hydroxy; hyd 3{
Wefelhcﬁlsadl uncq@m/lﬁnl)ryhght/ﬁaﬂl@yglf L@dalr squig)lGchpgaditions for regular in-

B T S Koy 3 S0 BB Lt o

adpklmn/ yn) yl oxycar bonyl Cl _6-al k(en/yn)yl sul fonyl ;
aryl optionally substitut ed with a hal ogen, cyano,
nitro, Cl_6-al k(en/yn)yl Cl _6-al k(en/yn)yloxy, Cl1 6

Raﬁso %)ekxé/ %%%t}ﬁgﬂ%hs\y ?&ﬁé yl}lpaﬂ{’lﬁ(é}hé 1(2ré11/1a<%)k aréc}] 11§;clrr]ac§rebra1 guide
caﬂiniﬂa(s- CIMBY H)k tverre/ ytm)eytamqally G8ipBatadc immtkq émlyl positioning the
d1§$§ _pgq))/h%l( ggl/];g%)%l G l;; |P<r§1en/ pc)—erinates X 6’ mm posterior to

51k & %RL.YT.6 %ﬂi%ﬁﬁ&l ey The ¢ats kedre ranawydi to recover

pt ronal |y substituted with a hal ogen, cyano,

frofl s@rgetykioe af easty?l daye108 the day of the expenment a m1crod1a1ys1s probe
(CMA/12, 0.5 mm diameter, 3 mm length) was inserted through the guide cannula.
The probes were connected via a dual channel swivel to a microinjection pump.
Perfusion of the microdialysis probe with filtered Ringer solution (145 mM NaCl, 3
mM KCl, 1 mM MgCl,, 1.2 mM CaCly) was begun shortly before insertion of the
probe into the brain and continued for the duration of the experiment at a constant
flow of 1 pl/min. After 165 min of stabilization, the experiments were initiated. A 20
or 40 min sampling regime was used throughout the expetimental period. Time points
were corrected for lag time of the perfusate from the microdialysis site to the probe

outlet.

After the experiments, the rats were sacrificed by decapitation. The brains were

removed, frozen and sectioned (20 pm), and the position of the probes was verified.

Analysis of glycine in the dialysates

The concentration of glycine in the dialysates was analyzed by means of HPLC with
fluorescence detection after precolumn online derivatisation with o-phatalaldehyde.
The system consisted of a Hypersil AA-ODS column (5 pm, 2.1 x 200 mm, Agilent)
with a Agilent 1100 fluoresence detector (excitation, 266-340 nm; emission, 305-340
nm). Mobile phases consisted of A: 20 mM sodium acetate, 0.018% triethylamine, 0.3



10

al k(en/yn)yl oxy, Cl_6-al k(en/yn)yl sul fanyl, hydroxy,

hydroxy-d . 6-al k(enlyn)yl, halo 25 Cl_6-al k(en/yn)yl,
wha008/0wI66- al k(en/ yn) yl oxy, C3. 8-cycl oal k( en) yPCT/DK2004/000290

C3. 8-cycl oal k(en)yl - Cl1_6-alk(en/yn)yl, acyl,

Cl_6- alk(en/yn)yloxycarbonyh or

Cl 6-alk(en/yn)ylsul fonyl; or NRL3R14 wherein R13 and
% R:Mahydldﬁnamd @ht [7y2. & (s eiM cbdiaknt a«zﬂhathy&%g@ﬂtonml%and 40%

e | oal o
meflgngh ST o 1 TR 1B Tgay e Gk g0 Cmdfloy rals, wag 945
ml)‘ﬁ@nzﬁ%/ Wb Z@kc?@&ﬁ@@%é@@ﬁ&? Oheridtadion Stﬁﬂ‘#aﬂqu,gﬂ&ﬁb after

h the nitrogen forma 3-7-nmenbered heterocycllc

Callhl angorvmth i ranggtof staatlarg etsineaiohtionn 0.1 at H&P- het er oat om
selected fromO, Sor N R5 is aryl or nonocyclic
heteroaryl, optionally substituted with a hal ogen,

aLegu 1, LT AL

Thy y@@a@%ﬂ 1§e c?,fy% 2@3@8@@/6@1@1@ gzﬁyl Y ﬁ§e Mn&gtefyupreggcﬁng compound

adl?lgljx %I‘&Ql%ﬂ%le }ﬁ%% e? lS‘zst levA AP edch &palifkEAHMYaYd #% converted
-cycloalk(en)yl,

to pclntagecdibakd (@wey basll pr6-injekti@nyafmgsylormalézed to ¢00%).
al k(en/ yn)yl oxycarbonyl, Cl1_6-al k(en/yn)ylsul fonyl or
NR15R16 wherein R15 and R16 independently are
sel ected from hydrogen, Cl_6-al k(en/yn)yl,
C3_8-cycl oal k(en)yl, C3- 10 8-cycloalk(en)yl-Cl_6
al k(en/yn)yl or aryl, or R15 and R16 together with the
nitrogen forma 3-7-nmenbered heterocyclic ring which
optionally contains one further heteroatom sel ected
fromO, Sor NN R6 is selected fromH,
Cl. 6-al k(en/yn)yl, C1_6-al k(en/yn)yloxy, Cl.6 15
alk(en/yn)ylsulfanyl or C3_8-cycloall(en)yl, provided
that when R6 is selected from Cl_6- alk(en/yn)yloxy,
or Cl1_6-al k(en/yn)ylsulfanyl then X is CRL1R 2,
wherein R' and R12 independently are selected fromH
or C1 6 alkyl; R7 and R8 are independently sel ected
fromH Cl1 _6-alk(en/yn)yl or C3_8-cycloal k(en)yl; 20
RO and R9' are independently selected fromH,
Cl_6-al k(en/yn)yl, hydroxy-Cl_6- alk(en/yn)yl, Cl1.6
al k(en/yn)yl sul fanyl -C1_6-al k(en/yn)yl or
C3_8-cycloal k(en)yl; or R6 and R8 together with the
nitrogen forma saturated 3-7 menbered het erocyclic
ring, 25 and R7 is selected fromH, Cl_6-alk(enlyn)yl
or C3_8-cycloalk(en)yl, and RO and R9' are
i ndependent |y sel ected fromH, Cl1_6-al k(en/yn)yl,
hydr oxy- Cl. 6-al k(en/yn)yl, Cl1_6
al k(en/yn)yl sul fanyl -Cl_6-allc(en/yn)yl or
C3_8-cycloalk(en)yl; or R7 and R8 together with the
nitrogen forma saturated 3-7 menbered het er ocyclic
ring,
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30 and R6 is selected fromH, Cl.6-alk(en/yn)yl,

C, _6-alk(enlyn)yloxy, Cl.6- allc(en/yn)ylsulfanyl or
w@008/020761 oal k(en)yl, provided that when R6 i SPEEDEC1086100290

from Cl1_6-al k(en/yn)yloxy or

Cl_6-allc(en/yn)ylsul fanyl ,4hen X is CRL1R12, wherein

R11 and R12 independentiy are selected fromH or Cl 6
Clafky!, and RO and R9' are independently WD 2004/ 096761

PCT/ DK2004/ 000290 75 sel ect ed fromH,

Cl. 6-al k(en/yn)yl, hydroxy-Cl_6-al k(en/yn)yl, Cl1_6

I mydnd®l 6- al k(en/ yn)yl or

1'%&@%13%&%%%( %{r?;a? Iln-é)r R8 and R9 together with the
nitrogen forma saturated 3-7 menbered het erocyclic

ing, 5 and R6 is selected fromH, d _6-alk(en/yn)yl,
(ﬁ\ﬁ al k(en/ ymwl oxy, Cl1_6- al k(en/yn)ylsul fanyl or
C3 8chcl oaI k(en)yl, provided that when R6 is sel ected
Rlfro en/ yRY) yl oxy or
Nsul fanyl then X is CR11R 2, wherein
jsnde ende@tly are sel ected from Hor ClL 6
5 cted fromH Cl1_6- alk(en/yn)yl
C3,8- cyclo k(Fén yl, and R9'is selected fromH,

Cl 6Ralk(en/yn) 10,40 hydroxy-C1.6-aIk(en/yn)yl, Cl_6

al k(en/yn)yl sul'tanyl -C, . 6-al k(en/yn)yl or C3_8-

cycl oal k(en)yl; R10 is H, Cl.6-alk(en/yn)yl, aryl,

| - Cl1. 6- al k(en/yn)yl wherein aryl is optionally

“&g tituted with a halogen, CF3, OCF3, CN, N2 or

Cl.6-alk(enlyn)yl; or an alkali 15 netal; or a salt

e RS b BT s P R B RB Bud o

au&%or CH2. 20 3. The conmpound of any one of clains 1-2
erein Yis O 4. The conpound of any one of clains
1-2 wherein Y is S. 5. The conpound of any one of the
ceding clainms wherein RL is selected from 25
Yﬁgfgro'égen Cl_6-al kyl, hal ogen, phenyl, or phenyl
substituted with one or two subtituents sel ected from

C16 Ihor Cl 6-al kox 6. The compoun f an
R0 o apd &6 aeeliniGpentaniis (o) ROTREYBEgE hafesh ey niteo

R E T Gy 5 O s by

tuent S sel ecte
cfétgmegm e, Clheﬁomlgganlg(eﬂsm)@l al | maboycl oalk(en/yn)yloxy;  Cig-

crebGR(AI i th CheHrioR BN I o Manper BV:  Cio
al]?@ﬁ&hgﬁéf)ﬁ} %foo 1 gllm'llf( Q08 &1%311%@ BpAbriklyMBstituted with a

eroaf om se from
halogen, cyano,  nitro, Cie- alk(en/yn)yl Ci_s-alk(en/yn)yloxy,  Cis-

alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
halo-C;¢-alk(en/yn)yloxy, Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl,
acyl, Cis-alk(en/yn)yloxycarbonyl or - Ci¢-alk(en/yn)ylsulfonyl; monocyclic
heteroaryl optionally substituted with a halogen, cyano, nitro, Cr¢-alk(en/yn)yl, Ci_¢-
alk(en/yn)yloxy, Ci.c-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.¢-alk(en/yn)yl, halo-
C-s-alk(en/yn)yl, halo-C;.s-alk(en/yn)yloxy, Cs.g-cycloalk(en)yl, Cs.s-cycloalk(en)yl-
Ci.¢-alk(en/yn)yl, acyl, Cy.¢-alk(en/yn)yloxycarbonyl or Ci-¢-alk(en/yn)ylsulfonyl; or

_NRPR!" wherein R"® and R!* independently are selected from hydrogen, Ci.¢-

alk(en/yn)yl, Csg-cycloalk(en)yl, Cs.s-cycloalk(en)yl-Ci.s alk(en/yn)yl or aryl, or R"
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WO 2004/ 096761 PCT/ DK2004/ 000290 76 or N, such as

nmor phol i nyl, or piperidinyl; or nonocyclic heteroaryl,
W@ e@h/oae61 pyri m dinyl. 7. The conmpound of any PCEDER004/000290

the preceeding clains wherein R3 is selected from 5

hydrogen; Cl_6-al kyl; hal oggn; phenyl; phenyl

substituted with one or two subtituents selected from
and Raheogetbbr Gviﬁd M;d nitegeCrorfa al M)«y@mbwrecﬂrﬁmm:woﬁc ring which

het eroaryl , t hi ophe ound of
optignplly Gentgins PH% %‘BT}@E E%t %?:Fe&‘%/“ﬁﬁéi ’%HB
sel ected from 10 hydrogen Cl _6-al kyl, haI ogen,

phenyl or phenyl substituted with one or two
R’ wiryl drueenasyeléd leeztcreeiryi romhomly@umtnyﬂed aritherhagoggny exao,

it 1 SRR G B S RERE RSt Py

hyéﬁ@lx %all@n/?n)@rﬂ Jlo- cpg.g&(eai/mylomo C. 1 alk(en/yn)yloxy, Cs.s-

6- al kyl sul fan 15 hal o-Cl 6-a . 10. The
CY@@*FHS)@QB@ @3‘8 %‘?(én fcﬂh@lk&f{é}f@&jlaﬂg Clai ms wherein
y I 2R16 15 16
R
111d3§ endentle hﬁﬁsfeﬁdteﬂrfmm Hydmgerﬁlil@-aﬁi(kl}/ )yl Zos. gTdyelogﬂqﬁg@Mh €s-

8- C§@1|0@1&§ e@%?q;gﬁlt en/ yel‘cedl E}ﬂl i%gl%lSERm ?ll'l%awl lhe nggogen
%a 3%&16&%%@%@%1’%}70% Yin® W&o {BRaIBY &ﬁl@ﬁhﬁ@leﬁﬁlﬁh&ﬁ

erein are independently selected fromH
hammwmmﬁeMMR¢ﬁpnn@ SPhd; conpound of any one of the

preceding clainms wherein R1I0 is H 30 15. The
compound of any one of clains 1-9 or 14 wherein R6 and
RS sd18961 H6h BV € h-d1k@n/y T @g@-alktawn)gloiy,p@; gol i dinyl,

1-pi peridinyl or 1-azepin optionally su stl ut ed
aﬂWﬁm/Mn)Y&ulfinsdDalﬁ&y’rcyC@ﬁEF R erobied SharheR o et From

SRS SR A W

R%&ﬁp@{&myhm sskbrdtfen Hrard b,allél; 6- al k(en/ yn)yl,
hydr oxy- C1_6-

R7 and R?® are independently selected from H, C;.s-alk(en/yn)yl or Ci.g-cycloalk(en)yl;

R’ and R” are independently selected from H, Ci.¢-alk(en/yn)yl, hydroxy-Ci.c-
alk(en/yn)yl, Ci.¢ alk(en/yn)ylsulfanyl-C;.¢-alk(en/yn)yl or Cs.g-cycloalk(en)yl; or

R® and R® together with the nitrogen form a saturated 3-7 membered heterocyclic ring,
and R’ is selected from H, Cy.s-alk(en/yn)yl or Cs.g-cycloalk(en)yl, and R® and R are
independently selected from H, Cy.¢-alk(en/yn)yl, hydroxy-Ci¢-alk(en/yn)yl, Ci.6
alk(en/yn)ylsulfanyl-C;_¢-alk(en/yn)yl or Cs g-cycloalk(en)yl; or

R’ and R® together with the nitrogen form a saturated 3-7 membered heterocyclic ring,
and R® is selected from H, Cy¢-alk(en/yn)yl, Ci_¢-alk(en/yn)yloxy, Ci¢-
alk(en/yn)ylsulfanyl or Cs.g-cycloalk(en)yl, provided that when RS is selected from
C\_¢-alk(en/yn)yloxy or Cy.¢-alk(en/yn)ylsulfanyl then X is CR!'R'?, wherein R'! and
R'? independently are selected from H or Cy.¢ alkyl, and R’ and R” are independently
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al k(en/yn)yl, C1_6
al | c(en/yn)yl sul fanyl - C1. 6-al k(en/yn)yl or

w@008/020761 oal k(en)yl. 16. The conpound of any PCEDER004/000290
clainms 1-9 or 14 wherein R7 and R8 together with the
5 nitrogen forma 1 -pyrrolsdinyl, 1 -piperidinyl or 1
-azepinyl, optionally substituted with a Cl _6-al kyl,

selacneid fRemi B, Sed-dis(eadymdylohydsxyct: caleenyly Myl ,

b BT R GBI L0 o2t e

from Cl1_6-al k(en/yn)yl oxy or

;Cl_6- zal k(en/ yn)yl sul fan then X is CRLI1R12, wherei
R®mad Ra eeetlre Z’lihr%é PHIEER ¥qr5n aaa*a@lrg"@ﬁ ct Bampbeisa htesecyelic gng,

an‘ﬂ{k ﬁ—elle%%% fgg%figzbér?/alk ydro (%%’f&éyl&&(eln/e%;agl

all@n[ﬁn)yﬁh}f@lﬁ}lﬂgi YB);-)cbfslbh]k@nWI ﬁﬂ)vﬁedltﬁa( ehéy RS yd sebacted from
Cl Qa en

Cror BKis VEaoBE S BBl I E Bet s R, PR and

mhltdég&%@néﬁ&@s@lei‘:fe@ﬂoﬁlph'cﬁ“(ﬂ)élalkyl aﬁli@éﬁé Qél&%éd ﬂbm H, Ci6-
1-azepi ny optionally sub%tltuted with

all@n/ﬁﬁ)@rl 3- s-aytdodﬁﬁ(enhfl,wﬂ&tledelmtgdrﬁmnH C1 e-alk(en/‘yn)yl

hy&{ ?GP%’H%%@(QW a l)()gsugé% o%gi ?%ﬁ({ﬁnﬁh} p(?roC *ded

Cyglggpk é/ﬁigﬁn R6 is selected from Cl1_6-allc(en/yn)yl oxy
or C_ al k(en/yn)ylsul fanyl then X is CRl'R 2,
vvher ein R11 and R12 |ndependently are selected fromH

1&% &9 ﬁ(IYeﬂ(/ﬁgﬁgg aéRy y%floaf Ea‘.él&@ﬁ/y?ﬁﬁ ”\x@ereg-a‘?yl is optionally
suﬁﬁit@t@ﬁ G)ditlf EtdfmlckﬁenCCF@ alk(,etiNy NGl or @Qs-alk(en/yn)yl; or an alkali
hydr oxy-Cl_6-al k(en/yn)yl, Cl -6

m@Fﬂk(en/yn)yl sul fanyl -Cl_6-al k(en/yn)yl or C3_8-
orf%ysg (ﬂféé femo‘ﬁlas a%amﬁb@ut?é&ﬁ?%%gta%{e Glai m 1 sel ected

{2-2-(4- FI uor o- phenyl sul f anyl) - phenoxy] - et hyl } - pyrr ol

’[%’:cim Em[‘(g ?jXI{I{er %%ﬁlggéﬁ? dfr anyT) phenoxy] eth

yl }-pyrrolidine-2-carboxylic aC|d (S)-1-

2-[2-(4-Trifluorol nethyl -phenyl syl f yI) phenoxy] - et h
iﬂh}s cowpu@fl plgayeans-of ekims kfl Wléﬂl%% a‘?

1-{2-[ 2- (3- Fl uor o- phenyl sul fanyl ) - phenoxy] et hyl }-pyrr
ol i di ne-2-carboxylic 30 acid, (S)-

4 {The[cBmpdufihbDary qieerflams - &myhgreiphéiscky] - et hyl } - pyrr ol
i di ne-2-carboxylic acid, (S)-1-

{2-[2-(3-Chl oro- phenyl sul fanyl ) - phenoxy] - et hyI} pyrr ol

5.1 fildNese &Lﬁfdbé’f(%(tg} éne @E itieh p AR R0 12806 Fhikrein R' is selected from
PCI7 DR2DOA/ 0002

hydrogen, Ci.g-alkyl, halogen phenyl, or phenyl substituted with one or two

subtituents selected from Cig-alkyl or C;.g-alkoxy.

6. The compound of any one of the preceeding claims wherein R? is selected from
hydrogen; cyano; Cj-alkyl; halogen; phenyl; phenyl substituted with one or two
subtituents selected from cyano, Cj.¢-alkyl, Ci¢-alkoxy, or Ci¢-alkylsulfonyl; —
NRPR™ wherein R and R!* together with the nitrogen form a 3-7-membered

heterocyclic ring which optionally contains one further heteroatom selected from O, S



10

15

20

25

30

(S)-1-

{2-12-(3, 4- D chl or o- phenyl sul f anyl ) - phenoxy] - et hyl }
wo pyortoed7odi ne- 2- car boxylic acid, (S)-1- PCT/DK2004/000290
{2-[2-(3-Chl oro-4-fluoro-phenyl sul fanyl) - phenoxy] - et hy

'} -pyrrolidine-2- carboxyjd c acid, 5
(S)-1-{2-[2-(3-Chl oro-phenoxy) - phenoxy] - et hyl }-pyrrol i
or N, newch- eambapholinylack dyiper{d@)yll-or monocyclic heteroaryl, such as

{2-[ 2- (4-Chl or o- phenoxy) - phenoxy] - et hyl } - pyrrol i di ne-2
Pyrl-n&‘gh’:%xyl i ¢ acid,

(S)-1-{2-[2-(4- Met hoxy- phenoxy) - phenoxy] - et hyl } - pyrr ol
i di ne-2-carboxylic acid, (S)-1-

7. TiR famp@ynd- @i driyuerreootothe mosopsding ehaiey [hsrdiy B - isyelested from

e-2-carbaxyl. ¢ aci . . : : t
nyepSicts 7SRt aa il Brsbl phssy SURina it oy v subtitents
seledidd Fohi dydin; 2 allear boxy klalkoagj dr mdnOcyiclic heteroaryl, such as

{2(R/.S)-[2-(3, 4-Di fl uoro-phenoxy) - phenoxy] - pr opyl }
thioghgylol i di ne-2(S)-carboxylic acid, (S)-1-

{2-[2-(3-Fl uoro-phenoxy) - phenoxy] - et hyl }

-pyrrolidine-2-carboxylic acid,

1- ‘
3. TRE RbrSpourizt ¢Barkt oz of Pleemeoepling rdsimeyyheeiogy| is-sejacted] from
di ne-2(S) -

arboxylic acid 1- . .
hydroges, Sy-1-5- ﬁ‘é’g g%g?rb_ IBW%HM%PP%W}A ﬁu-bﬁ%télﬁegxﬂlthp OBy P} two
; o i3 dF boXMlkogy.aci d, 1-
Sub{tgéﬁlisg%é-lé[%{a?%@lgr 0- phengf&sul f}ényl ) - phenoxy] - propyl }
-pyrrolidine-2(S)- carboxylic acid,
2-12-(4-tert-Butyliph : d yl}-N
9, 'E‘éet ‘H{WEQ&WP’ r?g)ap% ong IX% thg gfeg%/{éd?ﬁg &MJ \)JE&QI%WE{ 1)1’1&{}1'1],
opﬁoﬂa@l?[sabitﬁut%@ ketithBLIlbge e ny-hikyl, Camydllyylmhye Cax el kybsni faoyl
di n- ﬂi/l% propionic acid, 20
halof@r.q-2kyB- Chl or o- phenyl sul f anyl ) - phenoxy] - et hyl } - N-- e
t hyl -am no) -acetic acid,
({2-[2-(3-Cnl oro-4-fl uoro-phenyl sul fanyl ) - phenoxy] -eth
10yThe cMyparind)If anyronodf the ptaceedimg¢ldims wherein R’ is selected from H
2-[2-(4-tert-Butyl - phenyl sul fanyl ) - phenoxynet hyl ] -pip
or Enietdl¥] -yl }-acetic acid,
({2-[2- (3- Fl uoro-phenyl sul fanyl ) - phenoxy] - et hyl } - N- net
hyl -am no)-acetic acid, 25 _ 7.
11{ Zh¢ Roriportndrdf-aBytont opthe pydcsedingeipins whesmd | is selperd frm H
{éz-yl l-aceti c acid, (N 2-propyl-
or -—6["1@-3’(144 rifluoromet hyl - phenyl sul f anyl ) - phenoxy] - et hy
|} -am no)-acetic acid,

2-[2-(3,4-Dchl - phenyl sul f anyl ) - ph - et hyl
125. &Ihe%@ylgom (pfga;qy@glrggf Ewg)gq):/cggshlfllg (c?@gl}éﬁ )mh%xe?ﬁ] %5 ¥s] sefecpe)cli f%om H,

{2-1 2- ( 4< met hyl fanyl - phenyl sul f anyl ) - phenoxy] - et hyl
C?G"ngﬁoﬁgg%gacé’é: Ola;f;l 30 aci d,

2-{3-[2- (3, 4-Di chl oro- phenyl sul f anyl ) - phenoxy] - pyrrol i
13(3I ITrk]l-e ]éz)gll;)}él;r?cirg a{n(})fnc:n% o?%ﬂedﬁreceding claims wherein R’ and R” are

independently selected from H or Cy.¢-alkyl.
14. The compound of any one of the preceding claims wherein R is H.
15. The compound of any one of claims 1-9 or 14 wherein RC and R® together with the

nitrogen form a 1-pyrrolidinyl, 1-piperidinyl or 1-azepinyl, optionally substituted with
a Cy¢-alkyl, and R’ is selected from H, Cy.¢-alk(en/yn)yl or Ci.g-cycloalk(en)yl, and
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(S)-{3-[2-(4-tert-Butyl -phenyl sul f anyl ) - phenoxy] - pyrro
lidin-1-yl}-acetic acid, W 2004/096761
wEOIADKZ004/ 000290 79 ({2-[2-(3 PCT/DK2004/000290
- Chl or 0- 4-f | uor o- phenyl sul f anyl ) - phenoxy] - et hyl }
-N-ethyl -am no)-acetic ackg, (N 2-propyl-

{2- [2 (4- met hyl sul f anyl - phenyl sul f anyl ) - phenoxy] - et hyl
R’ hnd R am)l)ldap@ﬂemly Rdﬁcd:d ﬂSomH C 6-a1k(en/yn)yl hydroxy-Ci.¢-

alkEpn{)L‘Syl} é&é @{kl(%n? %Haull% 1 6- f(glg}yn))yl gl'h83 8- cyéloﬂy{en)yll | di

({2-[2-(3-Cnl oro-phenyl sul fanyl) - phenoxy] - ethyl } - N-et h
yl -am no) - acetic acid,

16. (’l{@-qomp(onnd:hf mmorpﬂfefmw@a 11190ty 14) whareindXygnddt Hoethey wigh the
nin C
mtroé Ib?O al yﬁrﬁgély ISEI }gen 1r§y41 oEgﬁagé@?ylﬁP%téC}nagY fs?bs’ututed with
aC %I‘aﬂt}}l CardR s s@ecté@from H, Cy.6- alk(en/yn)yl Ci G-alk(en/yn)yloxy C1 6
4-Trifl uoromet hyl henyl sul f

allq(@/wf)y]sulfwy}l or @-ﬁy@ﬁ@ugpenb@, Igeylée(? %’c %vhg elecpe}/iri{

%a%k(%&/’gyﬁﬂ&ﬁ (;3 ~dll H@ﬁ;}g uzlféh;flatﬁ&ll )'q 19@?{“}2(19,] wEdrbmIR! Bhd
17( fndepcdutiyt aetselsuw lfrorﬂ‘lHrw (G5 wlaflyhypinil Road Bxydre éndependently

t
5‘31{3‘?9% gy frhﬁllc;ét hﬁltk?% @%ﬁ%ﬂ@h%é& ey &énoxymet hyl ]
' =yl - 1.
alkzéﬂ/?{?)glsqlfﬁn lglc%?]%(%o pﬁyl gf/lcg ESJIc 222;}}{gen2)};1enoxy] ethyl}-N
-nmet hyl -am no) -acetic acid, 15 (N Methyl -

17{% %ﬁ;ﬁn&}g utniglc fé{aﬁg roge f 3X11112Hh§ 8y !lf Whraféﬂykg a.tﬁf}ﬁn%)ft}ame\tvﬁﬂ the
mt{fc?eﬁ)foﬁ@ a G%ﬁrﬁﬂfdnﬁﬂl t lyblp thﬁﬁyll @ U-fzzpiply), optiemedbyyspbgitnied with

propronic aci d

a Gt aky] QHC% B’ 15-selegter diom Hh@nyﬁ%%ﬁqfﬂw Fiﬁr?élﬂssz/y]llyg%yp G-
allgerf/g?k 2%11%)1 40(}@8? wyﬁloﬁ&g&%l grov dae% >1/:hat gvhgrr}%{x }}s sele;/crterdoﬁom
CiLPalkfeylm)piorp b6 g-akkéindyn)PSulfanyl then X is CR!'R gerem RM

R indspradpnfly arsrcleceddon PO Qo and R 848 a5 hc’gyﬁ’rel‘ﬁ'
aukgné/ﬂ;ﬁ%& 8 %I%?&HEI(&M hylphRR sukfeatn!Bonp e nexsik(en/yn)yl,

propionic acid,

hy2r 3 ®). G—{alk(e(rmylﬂw O oalbmﬁm)slamlfwygwﬂ@ﬁdm)yl Merolid
d, 1-[2-(3
Cycg%ﬁ%gﬁbbﬁgggi 23: ?aﬁgi )- ph((e%oxygnat gyl ] - propyl }
-N-ethyl -am no)-acetic 25 acid, ({

1-[2- (3, 4-Di chl or o- phenyl sulfanyl) phenoxy) - but an- 2- yl
18 Thiicempytndef dejjmn hadeqted fremi d, ~ ({

(S&H %-@%Af P‘oﬁ?h él?%;r SB{}W Mno?ﬂyéthyl@ RRRRK U RBo3118Rcid,
(S)-1-{2-[2~(4-tert-Butyl-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-carboxylic
acid,

(S)-1-{2-[2~(4-Trifluoromethyl-phenylsulfanyl)-phenoxy] -ethyl}-pyrrolidine-2-
carboxylic acid,

(S)- 1-{2-[2-(3 ~Fluoro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-carboxylic
acid,

(S)- {2-[2-(4-Chloro-phenylsulfanyl)-phenoxy]-ethyl}-pyrrolidine-Z-carboxylic acid,
(S)-1-{2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-carboxylic

acid,
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am no)-acetic acid, 30
({1-[2-(3-Chl oro-4-fluoro-phenyl sul fanyl) - phenoxy] - but

w@peo240947pt N- et hyl - am no) - acetic acid, PCT/DK2004/000290

({1-[1- (3-Cnhl oro-phenyl sul fanyl ) - phenoxy] - pr opan- 2-yl }
-N-ethyl -am no) -acetic acigg WO 2004/ 096761
PCT/ DK2004/ 000290 80 ({ 1-[2-(3

(S)-1€8-(2-(3, 4-DithiorceptengisylfayphepbyylpikyibspyTrobidinar-carbastylic
aci{l -2-yl)} -N-ethyl- amno)-acetic acid, ({
- [ 2- (3- Chl or o- 4- f | uor o- phenyl sul f anyl ) - phenoxy] pr opan
(S)—'12{2/—?—(3—Nhﬁir@-ﬂﬂ@fb%ﬁényl@ﬁﬂh%d?pﬂ@ﬁdﬁgy]-'éthyl}-pyrrolidine—Z-
(S)-11-[2-(3-Chl oro-phenyl sul fanyl ) - phenoxy] - prop
carbgrydicygld, - N- et hyl - ami no)-acetic acid , (S)-({

T B HE0 BRSO LALLM BfRAGH PEBRRy I attd, N

ace
(S)lll-Hﬁ%ﬁ%ﬁaﬂb;ﬁ]@gg&ggbthﬁms?bmnyﬁquidﬁwe%yérbpxﬂm@- y
- - - | C . ae . .
(ST S phreayDSUERa By Gk npropEhtic Py
(S)ll“'g‘[%!s ,&afpi&lﬂe}d-ﬂgﬁﬁ)kﬁ-@&hgxy]-e&l{yl}-pyrrolidine—Z-carboxylic acid,

oro-p yl'sul f anyl’) - phenoxynet hglsy propyl }
1- 2R ASH] D4 -Cliomoephenaay) ipbenasyi-giropy{ } -pyrrolidine-2(S)-carboxylic acid,

R D
acid,f! uor o- phenyl sul f anyl) - phenoxynet hyl ] - pr opyl }
-ai nino)-acetic acid

(SX RN2{(223 {Fuqra-phemyohrpbensprethy ] surrolidpe 2 sHorsdin acid me

- | - N- | i i - . .
RIS T R IR ROS1 68, 38 ok i
1- DRAHEDL(8-FiGbrd-phefiful 2y Dhep@ey(|-Propyl} -pyrrolidine-2(S)-

- Chl or o-_&l_ﬁenyl sul fanyl) - phenoxy] - }
catbprplpf/acidy net hyl - ani no) - acetic acid,

- _ | _
1- S F31 AR AR S RIS Py hoRuaRS)- N e
caﬁ@kp]{icﬁaxfié,ny_lsulf anyl) - phenoXy] - PrQPafl - lyl}
et hyl - am n

(33 S e BB PR T STRb e iaRy e B A
2- {?—[2’— M—feﬁ'—ﬁﬁ’@yﬂﬁhél@‘i@u[ﬁﬁyl)—phenoxy] -pyrrolidin-1-yl}-propionic acid,
({2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-ethyl} -N--methyl-amino)-acetic acid,
({2-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-ethyl} -N-methyl-amino)-acetic
acid,

{2-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxymethyl]-pip eridin-1-yl}-acetic acid,
({2-[2-(3-Fluoro-phenylsulfanyl)-phenoxy]-ethyl} -N-methyl- amino)-acetic acid,
{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-piperidin-1-y1} -acetic acid,
(N-2-propyl-{2-[2-(4-trifluoromethyl-phenylsulfanyl)-phenoxy] -ethyl}-amino)-acetic
acid,

({2-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-ethyl} -N-ethyl-amino)-acetic acid,
(N-Ethyl-{2- [2-(4-methylsulfanyl-phenylsulfanyl)-phenoxy]-ethyl} -amino)-acetic
acid,

2-{3-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-pyrrolidin-1 -yl}-propionic acid,
(S)-{3-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1 -yl}-acetic acid,
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acetic acid, ({3 -nethyl- |
-[2-(4-trifluoronethyl-phenyl sul fanyl)-phenoxy] - but an-
WQ20040967bk et hyl - am no)-acetic acid, ({ 1-[2-(BCT/DK2004/000290
- Chl or 0- 4-f | uor o- phenyl sul f anyl ) - phenoxy] - but an- 2-yl }
-N-nmet hyl -am no) - 30 acetiggacid, (S)-(1
{2-[2-(3-Chl oro-4-fluoro-phenyl sul fanyl ) - phenoxy] - prop
({248~ (3-Ghlpis-4rflubyd-pheapisnidinydepanox ylestbyl  Woethyb: “pgatic
.PCT/ DK2004/ 000290 81 (S)-(2- {2- [2-(3
aCl%Fl uor o- phenyl sul f anyl ) - phenoxy] - propyl }

2 10y_am-RehyREFirdyt-phagilehl fah{1)-phenoxy]-ethyl} -amino)-acetic
(Nl-bﬁfrgg({ 4¥it Elr - But ?/,I - phg(r%)?l ?ﬁ% f any?))-pphenoxy] -3-nethyl -b
acidit an- 2-yl} -N-ethyl-anino)- acetic acid, 5 (S)-({

{3—l%%—k%}q&g—Fﬁ%@?ﬁ?ﬁyﬁs&?ﬁaﬁﬂi—g%ﬂ%lio%&i—?ﬁ%ﬂ)]%({iﬁngﬂ?-)%étiooa{c‘?cﬂan' 2-y
(L Gyt pron bt Yt gy i
({21ﬁ’zf@.-@hmrcaphgrglquifansahe%w&];?tﬁ&}ﬁz%%@ﬁm?%ﬁ%f RS p
ot B i pr o
2- B~ (- Tifluerbine thyl-phanylsutnyapladnosy hpyreglidin-1-yl1} -propionic

.;1{ 2-[ 2- (4- met hoxy- phenyl sul f anyl ) - phenoxy] - pr opan- 1- yl
acl.  N- Cycl ohexyl -amino)- acetic acid, 15 {

({Z[H?Z—é%fe%Bﬁ@l-FHér@l&tu_ﬁ@ﬁWj-pl%hh@ﬁ?}(é/thyll@ neRastodylydmihoMaczyic lacid
exyl -al ni noy-aceti c acl d, . . .
({2-[22(4-Rri¢ BuighbbenylsyHemy))-shamoznl ethyl Rémestiyy -asiaphinetic prid,
- L ohexyl - am no) - i ' o
3 - - ’ - -1-yl}-acet d,
e R e B R S R v
({ZDEZ- (D4 ilbnero2pleayRavtlyleptaabdy]-cthyl} -N-methyl-amino)-acetic acid,
(S)-2- (éZ- 3-(3- Fl uor o-'phenyl sul fagﬁ%) - bj %Helnyl AoyA R
(Nylyledhyhyt }[Z-LWﬂwqro@ﬁqhﬁbyhem] SB}f%lMl}j ox¥|-¢fhy }=amino)-acetic
act {2-[ 3- (3- Fl uor o- phenyl sul f anyl ) - bi phenyl - 4-yl oxy] -eth
yt} -nethyl-am no)-acetic acid, B S
2-{3(R)-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin-1 -yl}-propionic acid,
2- {3(R)—[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy]-pyrrolidin—1-yl} -propionic acid,
2-[3(R)-(2-(4-methylphenyl)-sulfanyl-phenoxy)-pyrrolidin-1-yl] -propionic acid,
{3(R)-[2-(4-tert-Butyl-phenylsulfanyl)-phenoxy]-pyrrolidin—1-y1}-acetic acid,
2- {3(R)-[2-(4-Trifluoromethyl-phenylsulfanyl)-phenoxy] -pyrrolidin-1-y1}-propionic
acid,
2-{3(R)-[2-(4-Chloro-phenylsulfanyl)-phenoxy] -pyrrolidin-1-y1}-propionic acid,
({1-[2-(3-Chloro-phenylsulfanyl)-phenoxymethyl] -propyl}-N-ethyl-amino)-acetic
acid,
({1-[2-(3,4-Dichloro-phenylsulfanyl)-phenoxy)-butan-2-yl}-N- ethyl-amino)-acetic
acid,
({1-[2~(3,4-Dichloro-phenylsulfanyl)-phenoxy]-butan-3 -methyl-2-y1}-N-ethyl-
amino)-acetic acid,
({1-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-butan-2-yl} -N-ethyl-amino)-
acetic acid,

({1-[1-(3-Chloro-phenylsulfanyl)-phenoxy]-propan-2-y1}-N- ethyl-amino)-acetic acid,
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(S)-1-

{2-[4-Chl oro-2-(3-fl uoro-phenyl sul fanyl ) - phenoxy] - et hy
wo peopyoarel | di ne-2- carboxylic acid, 25 (S)-1- PCT/DK2004/000290

{2-[3-Chl oro-2-(3-fl uoro-phenyl sul f unyI ) - phenoxy] - et hy

| }pyrrolidine-2- carboxyligyacid, (S)-

{2-[5-Chl oro-2-(3-fl uoro- Ehenyl suI fanyl) phenox ; t hy
({1HPe f@tdbncwwﬁl@o@ -pheaylseianyiepheapyy]-futyri-4-methyl-2-y1)} -N-ethyl-

Cyanp- 2- (3-f 1 uor o- phenyl sul f anyl ) - phenoxy] - et hyl
mn%”b%??%ﬁﬁ *ne-2- 30 carboxylic acid

({1183 Ichidro-bfabtopiengispliany)-shinbayiptopaherd xyy-cdty hginfipy r
rolidi ne-2-carboxylic acid, (S)-1- {2- [3 -(3
acetifjagids o- phenyl sul f anyl ) - bi phenyl 4-yl oxy] -ethyl}

(S)M%%@X%dglge?ggﬁffgry%gl@o?g{ 1[9mp I\/Et%ﬁ 2;( y—@&@ﬂ}ﬁ—’hmmo) -acetic

acidf | uor o- phenylsulfanyl) bi phenyl - 4-yl oxy] -ethyl} -
pyrrol idine-2-carb

O R T D SRR P Ay B A
aci xy] et hyl }-pyrrolidine-2- carboxylic aC| d, 5

S)-1-{2-[4" - 4-(3-f I h | | | h
(k2o Ew@lil@f@tmﬁ?l?@w%mmﬁ%éfl’-mpoﬁa%%ﬂyN?e%‘ﬁyé)@paho acatic

-1-
2) [ 2- (3- Fl uor o- phenyl sul f anyl ) - 5-t hi ophen- 3-yl - phenox_
({]y 2~ @i—@kﬂo}o gﬁéﬂg@uﬂiﬁhﬁ)}ph&mﬂ bmpyﬁ-’qu}aN -ethyl-amino)- acetlc acid,
i@ Fl uor o- ghenyl SLﬂ nyI})61 ﬁ% d| n- c\é
({L—E%(e%n@ SoFO@hﬁwSlefa@ﬂ) PRMmoFYREthyloprop s %}TY QURg)gectc
S)-1-
acl

2-[ 3- (3- Fl uor o- phenyl sul fanyl ) - 3- met hanesul f onyl - bi ph
{18I_’Wt4-GEhldr@%pwnﬁﬁuh&hﬂd)@hwetwﬂ]ﬁmﬂmN@ﬁwbem}m)@cetw
aC|d, (S)- {2- [2-(3
acidr| yor o- phenylsulfanyl) 4- nor phol i n- 4-yl - phenoxy]
%19M{% £2— -'ﬂ[l@llo r_ﬂi ﬁwl?&ﬂ%@ﬁhﬁiﬁbfkyrﬁet [[-@ropd/B; -amino)-acetic
| uor o- phényl sul fanyl ) - 4- pi peri di n-1-yl
acidphenoxy] - ethyl} pyrrolldlne- 2-carboxylic acid, or a

e th N i To).
IR SRR L AR et amin
ac@scasidi ng to any one of
(S)-(2{2-[2-(4-Chloro-phenoxy)-phenoxy] -propyl-N-methyl-amino)-acetic acid,

aci

(R)-(2 {2-[2-(3-Chloro-phenylsulfanyl)-phenoxy]-} -propyl-N-methyl-amino)-acetic
acid,

({2-[2-(3-Fluoro-phenylsulfanyl)-phenoxy]-propyl} -N-methyl-amino)-acetic acid,
({2-[2-(3~Chloro-phenylsulfanyl)-phenoxy]-propan-1 yl}-N-ethyl-amino)-acetic acid,
({1-[2~(3-Chloro-phenylsulfanyl)-phenoxy]-3 -methyl-butan-2-yl}-N-methyl-amino)-
acetic acid,

({3-methyl-1-[2-(4-trifluoromethyl-phenylsulfanyl) -phenoxy]-butan-2-yl}-N-ethyl-
amino)-acetic acid,

({1-[2-(3-Chloro-4-fluoro-phenylsulfanyl)-phenoxy] -butan-2-y1}-N-methyl-amino)-
acetic acid,

(S)-(1{2-[2-(3 -Chloro-4-fluoro-phenylsulfanyl)-phenoxy]-propan-2-yl} N-methyl-

amino)-acetic acid,
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20 clainms 1-18 and a pharnmaceutically acceptable
carrier or diluent. 20. The use of a conpound
wa@e@angi7ag to any one of clains 1-18 for the PCT/DK2004/000290
preparation of a nedicanment for the treatnent of
post-traumatic stress disogder or a disease selected
fromthe group consisting of schizophrenia, includin
(S)-onteh-[2 e Fhasb-phereylmibiny phaifoxygedpylieNsyethy basing-acetic
_schi zophreni a and ot her psychoses, and in the
acid, ppr ovenrent of  cognition in conditions where the

GOgRiLL ¥R AL S88n ) Dhehdiyizshedyl-buttn-2 Al B ENEI-arBino)-
({1 j?ggéés%?%ﬁglp??@?nf arglt)%derrerﬁji a, AIDS denenti a,
acetitingidngt on' s di sease, Parkinson's di sease,

r i.c, | at eral | er0s| ' LN _
SR ARG SR N S R G RO
acelif 4R to the head or stroke, and convulsive 30
I sorders such as epilepsy, spasticit cl S.
({1£2:(3£m@mh4:@ue@rphen§1whfp Yoy -SrmathyL ety -\ Ricthyl-
di orQer §Flected fromthe group consisting of
mnﬁgi?g?Fﬁﬁhatic stress disorder, the positive and the

({17eg@t i B EylrpeapulihyNO1RA6K/10D6E6Y1-POPDR2IHN-600290
83 schi zophreni a, including both the positive and the
amﬁ’@@*ﬁt?‘?tiﬁea%@mpt ons of schizophrenia and ot her

y@h _4.3Rd- {RARYEIRRY-Sop &L YR L-NogthiIRamino)-
(12 GRORER-4 Al P Rul BRIDKRIBAYL Hlop&O 0 11 oMby
acefiicricigl, shed, i.e. Al zheiner's disease, nulti-infarct

denmentia, Al DS dement.ia, Huntington' s, dis i)
(R e bR D ay A A S SRR ) NSy amino)
acc Algseases wherein the brain is damaged by inner or

outer i nfluence, such as trauma_to the h

{ [wM@nqtmdmlfa@mmegpv@—mmwa-ef}éjl\&awl&wg%%i@ésay?ﬁc acid,
(RBEPE R B P A P B s
acidUbj ect in need thereof a therapeutically effectiye
(S)iﬂ){g [] [t2 ﬂgngh?oro Pp%gr?ﬁglﬂgangl 5 %2%1?%&&1 }qu\;'roq{a$ne9£-cg1lb%%{%c acid,
(S)-2-({2-[3-(3-Fluoro-phenylsulfanyl) -biphenyl-4-yloxy]-ethyl}-methyl-amino)-
propionic acid,

({2-[3-(3-Fluoro-phenylsulfanyl) -biphenyl-4-yloxy]-ethyl} -methyl-amino)-acetic
acid, .

(S)-1-{2-[4-Chloro-2-(3 ~fluoro-phenylsulfanyl)-phenoxy]-ethyl} -pyrrolidine-2-
carboxylic acid,

(S)-1-{2-[3-Chloro-2-(3 -fluoro-phenylsulfunyl)-phenoxy]-ethyl} pyrrolidine-2-
carboxylic acid,

(S)-1-{2-[5-Chloro-2-(3-fluoro-phenylsulfanyl) -phenoxy]-ethyl}pyrrolidine-2-
carboxylic acid,

(S)-1-{2-[4-Cyano-2-(3-fluoro-phenylsulfanyl) -phenoxy]-ethyl}-pyrrolidine-2-
carboxylic acid

(S)-1 -[2-(5-Chloro-2-phenylsulfanyl—phenoxy)-ethyl]pyrrolidine—Z—carboxylic acid,
(S)-1-{2-[3-(3-Fluoro-phenylsulfanyl) -biphenyl-4-yloxy]-ethyl}-pyrrolidine-2-

carboxylic acid,
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(S)-{2-[4'-Methoxy-3-(3-fluoro -phenylsulfanyl)-biphenyl-4-yloxy]-ethyl}-
pyrrolidine-2-carboxylic acid,
(S)-{2-[4'-Cyano-3-(3 _fluoro-phenylsulfanyl)-biphenyl-4-yloxyl-ethyl}-pyrrolidine-2-
carboxylic acid,
(S)-1- {2-[4‘-Cyano-4—(3—ﬂuoro—phenylsulfanyl)-biphenyl—3-yloxy]-ethyl} -pyrrolidine-
2-carboxylic acid,
(S)-1-{2-[2-(3-Fluoro -phenylsulfanyl)—S-thiophen-3-yl—phenoxy]—ethyl} -pyrrolidine-
2-carboxylic acid,
(S)-1-{2-[2-(3 -Fluoro-phenylsulfanyl)-4-pyrimidin—5-yl-phenoxy]-ethyl} -pyrrolidine-
2-carboxylic acid,
(S)-1-{2-[3-(3-Fluoro -phenylsulfanyl)-3-methanesulfonyl-biphenyl-4-yloxy] -ethyl}-
pyrrolidine-2(S)-carboxylic acid,
(S)-1-{2-[2-(3-Fluoro-phenylsulfanyl) -4-morpholin-4-yl-phenoxy]-ethyl}-pyrrolidine-
2-carboxylic acid,
(S)-1-{2-[2-(3 -Fluoro-phenylsulfanyl)-4-piperidin-1 -yl-phenoxy]-ethyl}-pyrrolidine-
2-carboxylic acid,

or a pharmaceutically acceptable salt thereof.

19. A pharmaceutical composition comprising a compound according to any one of

claims 1-18 and a pharmaceutically acceptable carrier or diluent.

20. The use of a compound according to any one of claims 1-18 for the preparation of
a medicament for the treatment of post-traumatic stress disorder or a disease 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 cognitive 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.

71. A method for the treatment of a disease or disorder selected from the group

consisting of post-traumatic stress disorder, the positive and the negative symptoms of
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schizophrenia, including both the positive and the negative symptoms of
schizophrenia and other psychoses, and in the improvement of cognition in conditions
where the cognitive 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 in a living animal body, including a human, comprising
administering to a subject in need thereof a therapeutically effective amount of a

compound according to any one of claims 1-18.



