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sti WD 01/32602 29 April 2004 PCT/USOQ 30074 -- 1 DI ARYL- ERYMEBiIPIG84 pr esent
invention relates to a class of diaryl-enynes, to pharndceuti cal
conpositions 5 containing themand to nmethods of treating neurol ogi cal and
" neur opsychy ' i sorders using such conpounds. Background of the

| nvent i onhggtgglg{ﬁiﬂg transmission is a conplex form of inter &ETUOYP0074
communi cation that involves a 10 consilderable array of specialized
structures in both the pre- and post-synaptic termnal and surroundi ng
glial cells (Kanner and Schul di nerpp 3@ ENyiNg&] Reviews in . Biochemstry,
22, 1987:1032). Transporters sequester neurotransmtter fromthe synapse,
thereby regul ating the concentration of neurotransmtter in the synapse, as
wel | as i tiqepnesgnt @uentioarelates tovhclaks ofadjatyhenynenfib phntecthiRalBipdsitfins Of

synaptictr HéiH‘ haon. . L5 Further . by.preventi.ng the spread of transmtter
to neigh Otfrgl ng‘@@{r‘\%@s&é‘??"ﬂ“&? 8?F§¥t§Pg ‘}?Hf‘ﬂ?ﬁF apd geprppwyichiariodiserderapt i c
transm ssi asinglsash tompdupdsequestering rel eased transmtter into the
presynaptic termnal, transporters-allow for transmtter reutilization.

Neurotransmtter transport is dependent upon extracellular sodiumand the
vol tage - 2@ di bR ithéfivdafioh "€ NMENDrane; under conditions of intense
as, I

neuronal fITing, r mpl e, during a seizure, transporters can
function i Synaptiertemsmissionds: egmplex forint afintsrédiRdaricOmanGdatiby Bk BISRRPYENt
non- ex gyt otic ner (Attwel) et al., _Neuron, 11, 1993:401-407).

Phar macdl o§PRs! £ AT BEcY sHEsHiinbeth the ares nd pestsynaptictenminali des a

the treat nany SO BRLBLIANAIE (Rapt ohi sellhthee, B LR R s e am mo aci d_
gt-yci ne i sBéochemisryn2n887:403%)i Mransporters bequeRteTBduréFans @ittt FHomBleV OUS
synapse, thereby regulating the concentration of heurotransmitter in the synapse, as well
as its duration therein, which together influence the magnitude of synapﬁc transmission.
15  Further, by preventing the spread of transmitter to neighbouring synapses, transporters
maintain the fidelity of synaptic transmission. Lastly, by sequestering released

transmitter into the presynaptic terminal, transporters allow for transmitter reutilization.

Neurotransmitter transport is dependent upon extracellular sodium and the voltage
20 difference across the membrane; under conditions of intense neuronal firing, as, fbr
| exampie, during a seizure, transporters can function in reverse, releasing

neurotransmitter in a calcium-independent non-exocytotic manner (Attwell ef al.,

L

Neuron, 11, 1993:401-407). Pharmacologic modulation of neurotransmitter transporters
thus provides a means for modifying synaptic activity, which provides useful therapy for
25  the treatment of neurological and psychiatric disturbances.

The amino acid glycine is a major neurotransmitter in the mammalian central rervous
system, ﬁln(;tioning at both inhibitory and excitatory synapses. By nervous system, hotﬁ
the central and peripheral portiéns of the nervous system are intended. These distinct

30 functions of glycine are mediated by two different types of receptor, each of which is
associated with a different class of glycine transporter. The inhibitory actions of glycine
are mediated by glycine receptors that are sensitive to the convulsant alkaloid strychnine,

- and are thus referred to as “strychnine-sensitive”. Such receptors contain an intrinsic
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phar macgro cal %Sn g t hat enhance, the activation of such receptors wll

thus in WS INETR O IFMERLRRMAISFIO8 i Hiesqegipase regi ons. d ycine al so
functions in excitatory transm ssion by nodul ati ng the actions of
glutamate, the nmmjor excitatory neurotransmtter in the central nervous

syst em ( Jolkilgaine alsol furmtions in emhaturyaraxﬁﬁﬁssiohgﬁﬂm&ﬂﬂatﬁiglthe bebteing Mghﬁémﬁl:
(l'ycine Transmssion, . Qiterson an o] t hi sen, eds., 1990: 193 219)
Spoct 11 cal 1 TG BRETY SO TR Hrionyhe cEg Uy e otiisan gnd Ascher

gl utamat e MeeAR! 35, ugsvrs@b-%ﬁmlazﬁer%aﬁ Eiﬁ&%&k‘b@ls\% ; éncégbgvﬁndﬁﬁmvat'on

of NMVDA receptors increases SOdI um and C clum con

depol arklzeMathisen, gdsis H300: l%?@r)yspfmﬁ@bu glycinh és ari didigatooy do-aadistiat the | |

f t th I ft

br ai n pt ay i PEAERRERY reoda ¥ied MR BLY B mstitale B e bl ;f ' etm o
| ong- ter m pENMDAGE :(shEPéasey%ldﬁim hﬁdtﬂélﬁﬁr&‘ndh&ancﬁ%ﬁ?h% .
| earning and nmenory (Hebb, D.O &949) The Organization o e VI or Wl ey

NY; Bliss &ﬁ'éroedhﬁliehgmt‘d@éﬂmb@ eliigpd that Bovill fie aggctigupotémiabt al . (1_986)
Nat ure 319: 774-776). Enhanced expression of selected NVDA receptor
sub-units in 20 transgenic mice results in increased NVDA-receptor-nediated

currentls, dNBAceckntdis in mnﬂpmmhpm 1pgioh of R Higiniphays@ thpofightroRf inla€ar ni ng
-and mam)ryn_g Tapgf et al. gs]ﬁ Nat ure 401:
odel of synaptic pl city known as long-term potentiation (LTP), whxch is integral in
certain types of Ieannng and memory (Hebb, D.O (1949) The Organization of Behavior:;
Wiley, NY; Bliss and Collingridge (1993) Nature 361: 31-39; Morris et al. (1986)
Nature 319: 774-776). Enhanced expression of selected NMDA receptor sub-units in
20 transgenic mice results in increased Nl\/[DA-recej)tor-_mediated currents, enhanced LTP,

and better performance in some tests of learning and memory (Tang et al. (1999) Nature
401: 63). | . )

' :Conversely, decreased expression of selected NMDA receptor sub-units in transgenic
25 mice produces behaviors similar to pharmacologically-induced animal models of
schi'zophrenia, including increased locomotion, increased stereotypy, and deficits in
social/sexual interactions (Mohn et al. (1999) Cell 98:427-436). These aberrant

behaviors can be ameliorated using the antipsychotics haloperidol and clozapine.

30 NMDA receptors are widely distributed throughout the brain, with a particularly high
density in the cerebral cortex and hippocampal formation. |
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10, 1993:851-863; Adans et al., J. Neuroscience, 2532) . The
third vari aftorowsky efighs Neuroyr, Hbd 9385 86 cAdamsnat wh |\ tNeamoseferclils, 10 et

al., Mdlec . r I .45 .1994: 608-617) .- These variants arise b
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_spi nal cord, and its distribution corresponds

st.tychni ne-Spbigmgand exgn yeags candadifen ip theiy Niterminalakgionsl | GBiToR,dgicontrast, is
Chem stry, . - : ky _an | so .. _Neurochem stry, 64,
15 1995: 10_2%’-9%(‘) Qée)%.gﬁji{n%o"tﬁ%? a%ﬁ’g%‘ﬂ ﬁé‘-ﬁ i’ %“a? 8%Nt‘§u‘i'lé{1 1 g‘@‘r@ﬁ?%cqrfeéﬁg%r t
medi at ed byclosgly/-that f strbwdini:i:&sdnsitilveglyicniairb&e!ﬁﬁﬂs Diu $REC IS BRAo@Sal S the case
for glycine,jfrans &(rg @gi' t Sg by GlyT-1. These. data are consistent with
the view t ‘i’"’ﬁ‘,ﬁﬁ _ éu i-??r’é ﬁ@sé%aﬁ_ky and Nelsen.s/. deurgichernisey, @,yT 1 and -
GyT-2 3¢l egiosviehy-1093). UshdiRer' diingtishib Randk oMYdine transport mediated by

GlyT-2 is that it is not inhibited by sarcosine as is the case for glycine transpoit mediated

by GlyT-1. These data are consistent with the view that, by regulating the synaptic

levels of glycine, GiyT-1 and GlyT-2 selectively influence the activity of NMDA

receptors and strychnine-sensitive glycine receptors, respectively.

20
Compounds which inhibit or activate glycine transporters would thus be expected to alter

N receptor function and, thus, provide therapeutic benefits in a variety of disease states.

'For example, compounds which inhibit GlyT-1 mediated glycine transport will increase
25 glycine concentrations at NMDA receptors, which receptors are located in the forebrain,
among other locations. This concentration increase elevates the activity of NMDA
receptors, thereby alleviating schizophrenia and enhancing cognitive function.
' Altemnatively, compounds that interact directly with the glycine receptor component of
the NMDA receptor can have the same or similar effects as increasing or decreasing the
SQ availability of gxtrécellular-glycine caused by inhibiting or enhancing GlyT-1 activity,
- respectively. See, for example, Pitkénen et al., Eur. J. Pharmacol., 253, 125-129 (1954);
Thiels et al., Neuroscience, 46, 501;509 {1992); and Kretschmer and Schﬁﬁdt,l |
Neurosci., 16, 1561-1569 (1996).
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to treat nedical conditions fagp. WWich a glycige transport nodul ator, and
particularly glycine uptake i nHi bixQrs, are i hd cated. Sunmary of the

I nvention  According to one aspect 'N\ggp.tJRgn, t here are provided
conpounds of Formula I: Ar 1\ , 2 R Formya I.

Ar, R,

Formula |
wherein:

10 S . y S
Ar and Ar, are independently selected aryl groups, optionally substituted with up to five
substituents independently selected from the group consisting of alkyl, alkoxy,
cycloalkyl; cycloalkyloxy, heterocycloalkyl, heterocycloalkyloxy, a'ikanoyl, thioalkyt,
. aralkyl, aralkyloxy, aryloxyalkyl, aryloxyalkoxy, cycloalkyi-substituted alkyl,
15 cycloalkyloxy-substituted alky}, cycloalkyl-substituted alkoxy, cycloatkyloxy-substituted
alkoxy, heterocycloalkyl-substituted alkyl, heterocycloalkyloxy-substituted alkyl
. heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted alkoxy, thioaryl,
- aralkylthio, thioaryl-alky, aralkylthioalkyl, halo, NO,, CF3, CN, OH, alkylenedioxy,
SO,NRR’, NRR’, COzR (where R and R’ are independently selected from the group
20 . consisting of H and alkyl) and a second aryl.group, which may be substituted as above ;

Rij is selected from the group consisting of H and alkyl ;

R; is selected from the group consisting of H, alkyl and benzy! ;

25 . S
Rj3 is selected from the group consisting of CO,R, CONRR’, CONH(OH),' COSR,
SO;NRR’, PO(OR)(OR”) and tetrazolyl, wherein R and R’ are independently selected
from the group consisting of H and alkyl,;



wherein: 10 Art and Are are independently selected aryl gr@Qpggriadpé4 onally
substituted with up to five substituents independently selected fr omthe
group consi sting of al kyl, alkoxy, cycloalkyl, cycloal kyl oxy,

het er ocycl oal kyl , heterocycl oal kyl oxy, al kanoyl, thioal kyl, aral kyl,

ar al kyl oxy, aryl oxyal kyl, aryl oxyal koxy, cycloal kyl -substituted al kyl, 15
cycl oal kyl oxy-substituted al kyl, cycloal kyl -substituted al koxy,

cycl oal kyl oxy-substituted al koxy, heterdcycl oal kyl -substituted al kyl,

het er ocycl oal kyl oxy-substituted al kyl heterocycl oal kyl -substituted al koxy,
het er ocycl| oaldkydabtxsoleatd et hydeste thed¢dfoxy, . t hi oaryl, aral kyl t hi o,

t hi oaryl -al ky, aral kylthioal kyl, halo, NO2, CF3, CN, OH, alkyl enedi oxy,
S2NRR , NRR, CO2R (where R and R are independently sel ected fron1the
group 20 c i gyﬁi

substi t ut egﬁggﬁ) eg\%‘g&id %gl@gﬁ%%:%fe ﬁlhﬁ%ﬁ r oupét(r:%{sl ‘.5{2 (}r\ri:égu 0 © and

al kyl ; R2 the (Hdectrampm&mmtaxepmcwprsc(ﬁorsdxsnmhgpnf-dMgs)adﬂsyd:h comiphmdzy |

cosr.  sconiid B Brek R R R b e s g

i ndepe nde nt diyordedseasless ccfghmtdlyeﬁlgémm dél@@ﬁﬂlzﬁ%ulld’i@‘hﬁ tHdAiBMﬂbdK? Alzgl&nf]@'l’sl I
as een oun t hat

2004 -5 and_a s sol v t her eo

conpounds &ls%%ﬂﬁqt@npnldﬁhggg{so@é %&W?Sé%port (or reuptake) via the

G yT-1 transporter, or are precursors (for exanple, pro-drugs) of such
compounds and, thus, are useful in the treatnment of schizophrenia, as well
as ot her CNSegeelimgaod ancthemspent of ﬁwdhvaﬁion;t@aﬁetiﬁ pmviﬂedfatpharrhmuticbérrenti a

(including that related to Al zhei ne se i on defigi.t

i Sor der " ariPTaRASBE SRS REASOUTY O EMGRIGH e g P Lt on,
there is prgytidetadsgoRRaitbs fhidri @éuﬁcﬁﬂﬂ'@@&%)ﬁabférbaﬁ%fp” sing a conpound of
Fornmul a | |%Wan anount effective to inhibi gl yci ne transport, and a

pharmaceutically acceptable carrier. In another aspect of the invention

there-are ppoyifgd aéb%@f})&%é 1 90RicHARL R ]ﬂ'gvfdgg c&ﬁﬁés?t%ns containing the present

compounds in amounts for pharmaceutical use to treat medical conditions for which a

glycine transport inhibitor is indicated. Preferred are those compositions containing
compounds useful in the treatment of medical conditions for which GlyT-1-mediated
inhibition of glycine transport is needed, such as the treatment of schizophrenia or
cognitive dysfunction.

In yet another aspect of the present invention, there is provided a method for preparing a
compound of the formula H
| I}l/\cozH
Ary Z e H,
wherein
Ar and Ar, are independently selected aryl groups, optionally
substituted with up to five substituents independently selected from the group
consisting of
alkyl, alkoxy, cycloalkyl, cycloalkyloxy, heterocycloalkyl,
heterocycloalkyloxy, alkanoyl, thioalkyl, aralkyl, aralkyloxy, aryloxyalkyl,
aryloxyalkoxy, cycloalkyl-substituted alkyl, cycloalkyloxy-substituted



conpounds in anounts for pharnaceutical use to treat nedicaP Awildd04ons for
which a glycine transport inhibitor is indicated. Preferred are those
conpositions containing conpounds useful in the treatnent of nedical
conditions for which GyT-1 -nediated ggihi bition of glycine transport is
needed, such as the treatnent of schizophrenia or cognitive dysfunction.

I n yet anot her aSpatltyI Adycldatkyiisabgitited nlieotyl oyclodlk@ogy-sabsiitated adicbxg, met hod
for preparing a ound,  of the formula HAri H, wherein Arl and Are are

i ndependent | y sel eé’lﬁ iﬂall@ﬂ@ub%tltu@gtaﬂlaﬂ,ahqtvogmgalkﬂ%wuhﬁtttnted@llgd five
substituents indep fro the rou i.Sti | kyl,

al koxy, cycl oal kyl %g%§€&8§1a Igﬁé%ﬂﬂ 08(9’(‘, SHOI? Fl"%ﬂ‘ﬁz %@’gﬁ%éﬁkyl oxy,
al kanoyl , thi oal kyl afhforyl, XY,
cycl oal kyI substi ttﬂke%&a{i Kyl 1 g{/agf%gillfﬁgﬁsubs%/iﬁ?%gmfgm Maquggﬁ - ba

ﬁl kyl , cyf:l O?Ikklyl ﬁéﬁsCNL ﬁ}tHadﬂlfﬂ(mﬁdeLX}CﬁﬁszRl(yNFe? §%Bl$ghﬂr€eﬂ aaﬂgll%ﬁ)algzi .

et er ocycl oa Yy Su 1 eterocycl oa tlut e a Yy

het | oal kyl - OTHé CPBSIP @i‘f

neer ooyt ar - sWBp el bR PR O ol
3k At alr{{/ﬂgrg% i8R s éﬁégtu?erd\?d? Y

CF3, CN, OH, al kyI ene ere R and R are
i ndependent | y setheatethod cmanmggroup consi sti ng of H and al kyl), and a

second aryl grou ich may be s tituted as above; the nethod
conprising: (a) &éﬂ{ggﬁcﬁlﬁ@nﬁs&t‘)@ﬂ %fs(’r{rﬁ@?or mila C,C2Me Are Me3Si

CO,Me

|
. /: Arg

MesSi C
)

to give an alcohol;

(b) brominating the alcohol of (a) to provide a bromide D

I Br
= A
Me;Si

(c) alkylating a sarcosine ester with the bromide .D to give the sarcosine

/C\ CO,tBu

(d) removing the trimethylsilyl group of sarcosine intermediate E to provide

/(\ CO,BuU

(e) coupling a compound of the formula Ar,-I with the intermediate F to give

intermediate £

Me3Si

the intermediate F

the diaryl compound G

Pt
= Ar

= 2

Ar1

G; and




C, to give an alcohol; (b) brominating the alcohol of (a) £8Apwmde0dk a
bromde D Me3Si D; (c) alkylating a sarcosine ester with the bromde Dto
give the sarcosine internediate E Me3Si E; (d) renoving the trinethylsilyl
group of sarcosine internmediate E to prf®ide the internediate F

r,"" NNCQ2tBu Are HF; (e) coupling a conmpound of the forrmula Arl-1 with the
i nt er nedi at €) Hepmtegﬁn%thddie;}dbampbuﬁ@m@m theNofMgodhBaf thy forAu BBr Are G

and 29 April 2004 - t&qf) deprotecti r{g@t he di_argll conpound G to give the
conpound of Infiethetaspest af the prasentrinvention, therp isprovded pangthadsionpropaviagai on,
there is pr?&’rhﬁ'&%daoﬂﬁé?o%uflgﬁl preparing a conpound of the formula H Art

H, wherein
| I?I/\COZH
== An
Ary H,

Ar, and Ar, are independently selected aryl groups, optionally

wherein

substituted with up to five substituents independently selected from the group
consisting of
alkyl, alkoxy, cycloalkyl, cycloalkyloxy, heterocycloalkyl,

heterocycloalkyloxy, alkanoyl, thioalkyl, aralkyl, aralkyloxy, aryloxyalkyl,
aryloxyalkoxy, cycloalkyl-substituted alkyl, cycloalkyloxy-substituted
alkyl, cycloalkyl-substituted alkoxy, cycloalkyloxy-substituted alkoxy,
heterocycloalkyl-substituted alkyl, heterocycloalkyloxy-substituted alkyl,
heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted
alkoxy,lthioaryl, aralkylthio, thioaryl-alkyl, aralkylthioalkyl, halo, NO,,
CF;, CN, OH, alkylenedioxy, SO,NRR’, NRR’, CO,R (where R and R’ are
independently selected from the group consisting of H and alkyl), and a
second aryl group, which may be substituted as above;

the method comprising:

(a) coupling intermediate L

=
=
Ar1/ L;
with an aryl propiolic ester O
Arz—:—COQEt 0
to give the diaryl compound P
/EcozEt
|
= A]’z
AI’1 Z P

(b) reducing the diaryl compound P to provide the alcohol @




Art and Are are independently selected aryl groups, optiondPlAprédbe4ituted
with up to five substituents independently selected fromthe group

consi sting of alkyl, al koxy, cycloal kyl, cycl oal kyl oxy, beterocycl oal kyl,
het er ocycl oal kyl oxy, al kanoyl, thioal kyl, aral kyl, aral kyl oxy,

aryl oxyal kyl, aryl oxyal koxy, cycl oalkyic substituted al kyl,

cycl oal kyl oxy-substituted al kyl, cycl oal kyl tituted al koxy,

cycl oal kyl oxy-substituted al koxy, heterocyd|l oal kyl -substituted al kyl,

het er ocycl oal kyl oxy-substituted al kyl, ermgycl oal kyl -substituted

al koxy, heterocycl oal kyl oxy-substi tut al koxy, ghioaryl, aral kylthi o,

t hi oaryl -al kyl, aral kylthioal kyl, halo, NO2, CF3™ CN, OH, alkyl enedi oxy,
S2NRR , NRR , Q@ Brémineting BieadicoHs] (rtoegive teeponddnRl y sel ected fromthe
group consisting of H and alkyl), and a second aryl group, which may be
substituted as above; the nmethod conpri sing: r coupling internediate L
Art L; wth an aryl propiolic ester 0 Are - o Et O; to give the diaryl
conmpound P Art NCO2H Are P; (b) reducin heAdi aryl conmpound P to provide
the al cohol Q29 April 2004 - 5C OH AAre Art Q Rg:

(d) alkylating a sarcosine ester with the bromide R to provide the intermediate
G

| ITI/\COﬂBu

= A
Ary G; and

(e) deprotecting the intermediate G to give the compound of the formula H.

In still another aspect of the present invention, there is provided a method for
preparing a compdund of the formula H’
| I]l/\COZH
== Arg

Arg o,
wherein
Ar, and Ar; are independently selected aryl groups, optionally
substituted with up to five substituents independently selected from the group
consisting of
alkyl, alkoxy, cycloalkyl, cycloalkyloxy, heterocycloalkyl,
heterocycloalkyloxy, alkanoyl, thioalkyl, aralkyl, aralkyloxy, aryloxyalkyl,
aryloxyalkoxy, cycloalkyl-substituted alkyl, cycloalkyloxy-substituted
alkyl, cycloalkyl-substituted alkoxy, cycloalkyloxy-substituted alkoxy,
heterocycloalkyl-substituted alkyl, heterocycloalkyloxy-substituted alkyl,
heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted



(c) brominating the alcohol Qto give the bronmide R Br Ar&9AptilR004 d)

al kyl ating a sarcosine ester with the bromde R to provide the internedi ate
GArl Are G and (e) deprotecting the internmediate Gto give the conpound
of the fornula H In still another aspe®d of the present invention, there
I's provided a nethod for preparing a conpound of the fornula H H wherein

Are and Ara are i ndépeydehiddryl, aeillediteel thfo}&fylgﬁl@dp@ralk?'ﬂhi&lllq}u Balgudiet,i t ut ed
r.o

with up to five substltuents |ndependentl sel ect ed m t he group

consi sting of al kylCE:afReH, & SCLIRE aNRR egszt(ﬁth@F%EW@ﬂ&lat?I

het e ocycl oal 1 oxtya gl F@%%’%&eg@ad"@#éﬁe Bt & Kpd Sk, and

cycl oal kyl oxy- substyHeddighr, & d@ﬂonaﬂ%@hmﬂnh’t% wEtHPSdchbHE aﬁyl %l‘é‘tﬁ?()ﬁvhlch may
cycl oal kyl oxy-substituted alkoxg et erocycl oal kyl - substituted al kyl;

het er ocycl oal kyl oxjae§ub@1tun6dtae av&kyl , heterocycl oal kyl -substi tuted

al koxy, heterocy%l oal @g substltut ed AN CO2tBu 29 April 2004 - 5d

al koxy, thi oaryl ea PYSINEhi oaryl -al kyl, aral kyl t hi oal kyl, hal o, NO2,

CF3, CN, OH  al kyh epsslidpa br&%%em%xth%ﬁeﬁﬁ@cﬁﬁﬁﬁ and R are

| ITI/\COZtBu
= An
H F,
to provide an intermediate .S
| CO,tBU
= An
Br S,
(b) coupling a boronic acid intermediate of the formula
OH
Ar3-—B\
OH

with the intermediate § to give an intermediate G/

| I}!/\COZ’EBU

= A

A3 G’ and
(c) deprotecting intermediate G'“to provide the compound of the formula H”,
Definitions
The term aryl as used herein means a monocyclic aromatic group such as phenyl,
pyridyl, furyl, thienyl, and the like, or a benzo-fused aromatic group such as naphthyl,

indanyl, quinolinyl, fluorenyl and the like.

The term alky! as used herein means straight- and branched-chain alkyl radicals



i ndependently selected fromthe group consisting of H and aPidril 208hd
wherein Are is optionally substituted with a second aryl group, which may
be substituted as above; the nethod conprising: (a) coupling

4- br onoi odobenzene with an internedi at 4 N CO2tBu F; to provide an
internediate S S; (b) coupling a boronic acid internediate of the formula

OH Ara-B i he internmediate S to.give, an i.ntermedi at.e G and (c¢)
deprotecti %&}%Er%oﬁ 3{1@;%0@1:{ GBI EOHE aPﬂg“"I"cﬂ‘?ﬁBI?ﬁ‘H’ 1’o .ﬂgfqﬁggfhberl%l aH
Definitions - The termaryl as used herein neans a nonocyclic aromatic group

such as phegﬁl, pyridyl, furyl, thienyl, and the |ike, or a benzo-fused
aromat i c gr enptesmehclealkibastisag herein mermsyl carbggyelist ringgontaining frenythregrta t he

i ke. The ter [ i ght, - d ;hranched: chai n
alyi 1 adi ool o B8NS DaghRS 2Bh P anf B R PEEEPE IR o ome
and i ncl udetermetiylbalk@bly! refeshotdneh b chbocytethbeis dogpled thadighl andsybae@ herein
means a carbocyclic ring containing fromthree to eight carbon atons and

i ncl udes cy@MBHTENP, 3@‘3@10%%9}’01%ﬂ%3m[€@h@- mlarly, the term
"cycl oal kyl oxy" refers to such a carbocycle that is coupled through an
oxygen to another group, and includes cycl ohexyloxy and the like. 29 April
2004 WO 01/ 32602 PCT/ US00/ 30074 '



-6 The term heterocycl oal kyl as used herein nmeans a three- 28a\pril 2004

ei ght-nenbered ring containing up to two heteroatons selected fromthe
group consisting of N, S and 0, and includes piperidinyl, piperazinyl,

t hi opyranyl and the like. Such rings coupled to another group through an
oxygen, sU¥ROH326M} peridinyl oxy and the like, are referred PETAISIG30074

het erocycl oal kyl oxy groups. The terns aral kyl, aryl oxyal kyl, aral kyl oxy and
aryl oxyal kogye @8 he ' : I 0 0 adi, cal
substituted with anﬁg?dgleroglrwg% o%&%rugglga%n%%!reﬁcﬁou%éé %é‘}}gfflﬂd "8 henet hyl ,
benzyl oxy, SenhRngRpde hyo hetarbatdmes deldcted Minricheagrioyp comdsting oMM, SYUEH CRlaky! 10
substitute \ |l gal kyl - su i tuted alkoxy . :

het er ocycl gg?‘l&‘?ﬁ%ﬁ%ﬁ IPOIUP | W&}ﬁ&gﬁﬁaﬂﬂ@@rﬁﬁg‘@‘d@%ﬂ% gorpled rasgther koxy
Tean gr oupSgreug thrasptParconyigalBuvh aehidli iy BRd e IR, ar AR 1o SUDSTT tueNL S
i n which_an al kyl or al koxy group 1S substituted by another group through
a bri dgihg sigreercloatlidoxy geHBs.r eferred to herein as cycl oal kyl oxy-
substituted al kyl, cycl oal kyl oxy-substituted al koxy,

- heterocycl oal kyl oxy-substituted 15 al kyl and

het er ocycl GEfiedyiusratioyh atyloxyatiyl pdrkihyloxy Ehe atydoXwaliax uk 8881 Hefeifl refer to an

- CH2- CH2-), ,al kenyl ene @?ﬂlg , - CH=CH-) and al kynylene (e.g., -CHCH) as
used her ei RlH R alkoxy Zadical Substinted withise dnd esjary1Bxy gioen and igludas benzyi,

t ai ni n kX7 ne, et ene,
Ty ene. FREaELOY bera3idiy 2 GRERRY o AR KR, Sl s GloighSh:
- CH2- CH0 ) substitetedt lalioyd, oyelogliyl-sublstifiited alkhoncy, ableysytloalkyl-utgtituted AFIGHI as

used herei ans, strrai ght- and_branched-chai n _bival ent radicals -
cont ai ni ng FEFRPGIRELLE sEhsituEd Bk msae e uchas ersohena ey pidie, ()

vinyl ene, ~ 3ikeDFARBAY beREnRAL iﬁt\byigxgﬁgg% SPAULEY Both KB sthiel H5 dnBfES! 1

means straight- and_ branched-cha contal ni ng one to
si x car bon gaeumibrengh a bridginirexygen,rus groups refmyeditocherdin as tyoloaliBlodre term

t hi oal kyl sed. hgrein ns._straight- and branched-chai n al kyl radicals
cont ai ni ng%- b a%&ﬁ‘?’ g cyflo f%?fugf Xy tfifﬂ%ﬂﬁ‘i}fygﬂ%’r ed3- s |
thi opropsy! aligihdnd hetetockeloaly Ry ARbétinutdd Qtkoxy.

The terms a]kylene (e.g., -CH2-CH2-), alkenylene (e.g., -CH=CH-) and alkynylene (e.g.,
-CH=CH-) as used herein means straight- and branched-chain bivalent radicals
containing from one to six carbon atoms, such as methylene, ethylene, vinylene,

. 20 propenylene and ethynylene.

The terms alkylene (e.g., -CH2-CH2-), alkenylene (e.g., -<CH=CH-) and alkynylene (e.g., . )
-CH=CH-) as used herein means straight- and branched-chain bivalent radicals
containing from one to six carbon atoms, such as methylene, ethylene, vinylene,

25 propenylene and ethynylene.

The term alkoxy as used herein means straight- and branched-chain alkoxy radicals

containing from one to six carbon atoms and includes methoxy, ethoxy and the like.

30 The term thioalky! as used herein means straight- and branched-chain alky! radicals
containing from one to six carbon atoms and includes thiomethyl (CH3-S-), thiopropyl
and the like. -

Lyl



« WD 01/ 32602 PCT/ US00/ 30074 The termthioaryl refers to an 20yprij20ddp t hat
I's bridged to another group through a sulfur. Simlarly, a thioarylal kyl
group is a thioaryl group bridged to another group through an al kyl ene

-~ group. Also, an aral kythio group is an aral kyl group, such as benzyl, 5
whi ch i s bWiOdy8a02o anot her group through7a sul fur atom Fwidioosdrs
aryl al kyl t hi oal kyl group is an aayl al kyl” ‘group that is bridged to another
group through a thioal kyl group. The term al kanoyl as used herein neans
straight- and branched-chain radicals containing fromone to six carbon
atons and i nMieuds tld6&t Viefor | 41l ' al 0 as
used herein neans .ha.l'gyen aﬁg@@n%?z%rggﬁfﬂllahig’%g!dh%ﬁﬁoo#lgfhegggo%%&ﬁe l'i ke.
The ter m hal 91ty Pimilarky; a thiearnlatial koup g3 @ ticasyltgsoupt bridedd iy aniker@rowpr €
I ndependent | I to Suc .-CF3.. Simlarly, the term

oBEh 6 BOAGE o 050§ B Bic il 20U pumgied o benzyl,

hal oal koxy refe to-an Xy “griou
i ndependeit |whisleiscridpdd et tidr@idup thttah akblfgcato CFarthdiNgn &%'imrc]yl ioalkyl
~al kyl enedi oxy refers to_a group of the formula -0-(CH2)n-O, | %l(‘:lﬁthe
termnal oxy gt is#piacyplkyl group that isbridged tasznothen seaupahrphgly a thipalkyl groupra
bicyclic ring system and includes nethyl enedi oxy, ethylenedi oxy and the
. like.. 20 The term hetero atom as used herein neans atons ot her carbon and

i ncl udes N, Theaerh aikaieyd as bsa Hoesin miephs sirzightchndrtedrhe SOhBARLHENE SRS

geonetry _aerJrJt t he doublﬁ bond of t{&%}ﬁ chgnﬁé) nds of Formula | is as drawn.

That 25 i's,TqJP SBpHIOAFE cahan etomsandyingludes srstylspramiany] endots like. i s attached -
" are cis {@ each other. Conpounds of Formula | include those in which Art

and Are are, independently, optionally-substituted aryl groups. 30

Subst i t ut i orfhsiterashala as hsagchetein meaus Welogeni ant itndudes Mubay) chlorqbachb 66d the t he

carbon atong.,.on..the ri t bound t he cor.e of e nol ecul e. For
exanpl e, a”ﬁﬂﬁﬁzghst?%%a@%‘éﬁaﬁ em?ﬂgg@ﬁvﬁ,g@apwksr}nggﬁ&oge QMK t uent s;
pyri di ne andndeperdentigeReied KaRGRHs, dicH & -€F39 sivftiry, 4R04m{R

PCT/ USOO 3007ﬁubst?t uents pyrole furan and thi ophyéne can g@%{gﬁﬁgg%?rg up

to 3 substi ttg,éhplg(pxy g}'qjlgﬁgbsjltuted by one or more independently selected halo atoms, such
15 as—OCF3. '

The term alkylenedioxy refers to a group of the formula —0-(CH2)n-O-, in which the
terminal oxygen typically are fused to atoms on an aryl group to form a bicyclic ring
system, and includes methylenedioxy, ethylenedioxy and the like.

20

The term hetero atom as used herein means atoms other carbon and includes N, S and O.

. Detailed Description and Preferred Embodiments
The geometry about the double bond of the compounds of Formula I is as drawn. That

25 s, group Ar, and the carbon atom to which group R, is attached are cis to each other.

~ Compounds of Formula I include those in which Ar; and Ar, are, iﬁdependently,
optionally-substituted aryl groups. | -

30  Substitution sites on rings Ar; and Ar; will be limited in practice to the carbon atoms on
the ring not bound to the core of the molecule. . For example, a benzene ring canbe

substituted with up to 5 substituents; pyridine and pyran can accommodate up to 4.



2 substituents and triazole can accommopdate only one subst i20ugntl 2004

enbodi nents of the invention Arl is an optionally nonocyclic aronatic group
such as 5 benzene, pyridine, pyran; thiophene, furan, pyrole, imdazole
and triazole. Art suitably acconodates 1, 2 or 3 substituents on the
aromati c WOB/R6E t hese can be chosen frgm such groups aspariighosear&oxy,
cycl oal kyl, cycl oal kyl oxy, heterocycl oal kyl, heterocycl oal kyl oxy,

al kanoyl , thiQai al kvl oxy, aryl oxyal kyl. ryl oxyal koxy,
cyer oal ky! - SRl py IR an i Relihait settmatie mite 3 suficfhenty Sk
10 substi t u2 ecbstituenisyandaniflohadak Heotimsddts bhlyldriRGuBititRent.

het erocycl oal kyl -substituted al kyl, heterocycloal kyl oxy-substituted al kyl _

het er ocycl oal kyl - substituted al koxy, heterocycloal kyl oxy-substituted

al koxy, thi : j L i -aks 310 GN :

net hyl enedi gﬁéﬁ(ﬁo&n%&l?% ﬁggm%gﬁu(@bnu%% o%h@(a,ll%%m W e?‘é"."%@r%‘“ﬁ? e T

i ndependéntbmﬁ,?ayﬁéhieipm,tﬁgpl@ne@mmgﬂioﬁa, iimi;;iaatﬁleldndnﬁht_)zlaléﬁyAn% sgitalﬂyl ar y:c
group 15 optiona stjtuted as stated ahove. In suitabl e enbodi ments o
the inventi %‘i‘f,"mﬂf‘?‘g? i‘igr je%{%éﬁmF?‘aﬁPﬂé“rﬂQWéPc 58 iand these gan bachosemfrgphene,

- furan and I ' I ' m’g@ tituents
sel ect ed %%%ﬁ%@@?%?’%&d&?’%gfkyl : ldgp’kg‘;tg{mgcr@#?ﬁér al kyl, and
R' (X) n... whehatergcydoalkylpx @lkrnoypt, theoadityd, asalkyl, helieylosy, anyloxyadky®' is H, al kyl
or aryl substj ' | . o] hr.ee substi.tuen sel ected from
al kyl?/ hSF@h&%@%@%ﬁ?@ﬁ%&ﬂ%ﬁé@@ﬁw@w& W‘i‘??éha’ are
i ndependent dubsstedadliasky] éyeIoalligogi-QibstitRasdlRdy) ﬂe@iocyblam}yi-ﬁlﬂguﬂediﬂ%ﬂ n ;
, or

particul ar enbodi nents, Art i s phenyl optional I’¥ substituted w

subst i t uent Reterogyclealyloxy-gihstimas alind heteprycloaikyl-pbstituted atkoxy,, ,, where n is)

gp? |r o#al Ixyi %‘%@0@1{3 F%%%@[ﬁ'f%ﬁﬁo@g’ %ﬁﬁ%ﬁ%&&%ﬁ%%ﬁﬁal kyl ,
hal 0, NO2, CF3CN;\OHGHethAeAddRbky, ciiRRnedioRESOINKRY, NFR200D,R (wefe R and R’

independentalpy.s | ecied from g_g %‘oup consisting of Hand alkyl). 30 Cti
In nore par¥F &feRFndenpy aslecied Fomahe group carsistng i and plkyDseraun arylgreupwi t h 1

or 2 sybstifidanhy srtierded staQnamvky! . thioal kyl, alkoxy, halo, haloalkyl,
hal oal koxy, - ‘

In suitable embodiments of the invention, Ar, is selected from benzene, pyridine, pyran,

thiophene, furan and pyrole, optionally substituted with 1, 2 or 3 substituents selected

from halo, NO2, CF3, CN, OH, alkyl, alkoxy, aryl, aralkyl, and R*’(X)n. where n is 0 or

20 I;Xis CH; or a heteroatom; and R’ is H, a]kyl or ary] substituted optionalty with up to

three substituents selected from alkyl, halo, NOg, CFs, CN, OH, SO;NRR’, NRR’, and

CO2R (where R and R’ are independently selected from the group consisting of H and £ 3

alkyl).

25 In paiticular embodiments, Ar; is phenyl optionally substituted with 1, 2 or 3 substituents
| selected from halo, NO2, CF3, CN, OH, and R”’(X)n. wherenisOor1; XisCH; O, S, or
NR; and R” is H, alky! or aryi substituted optionally with up to three substituents
selected independently from alkyl, halo, NO,, CF3;, CN, OH, SO,NRR’, NRR’, CO.R
(where R and R’ are independently selected frdm the group consisting of H and alkyl).
30 ' )
- In more particular embodiments, Ar; is phenyl bpt_iOnaIly substituted with 1 or 2
substituents selected from alkyl, thioalkyl, alkoxy, halo, haloalkyl, haloalkoxy,



o@ 29 April 2004 WO. O /32602 -9- PCT/ US00/ 30074 substi tut e@9adipril 2004
unsubstituted aryl, substituted or unsubstituted aryl oxy, and substituted

or unsubstituted aralkyl. In specific enbodinents, Art is nono-substituted
~ phenyl wher‘gothe substituent is 5 located at the 4.position and is sel ected
from net hyl" .-'Q{WPZ, n-propyl, i-propyl, nghutyl, 3- furyl, potuSedseosnyl .

In other enbodinents, Art is an optionally substituted benzofused aromatic
group such sbstitael o ahabStmdi gl 4 - a"t"tlr cene, fluorenyl,

al kyl enedi oxyphenyl and the 10 aF’lqkéed,%gu\/\ﬁﬁu*eBrQ%?t ubst sfi’f ﬁYsanéé‘H{’ﬁE“@%%ct ed
from hal o, Nosubsttged mrlkybH, al kyl, al koxy, aryl, aralkyl, and R'(X),,,
where nis Oor 1; Xis CH2 or a heteroatom and R' is H, alkyl or aryl
substituted optionally with up to three substituents sel ected from al kyl,

hal o, N2, GhR3pediit efabbdifeBHREY, is WERo-subsaRe R.are .
i ndepende t'ﬁ%ﬁl ectgd fromt h]_eggrou suconsig%ﬁ@ﬁ#%’ﬁ&“ﬁ%@?ﬁus 15 In
particul al & athg 4 position angys eﬁatgﬁpmymthmhieﬂgl,imptbpyli, PERIPY, n-Wityl, 3-
-al kyl enedi ongjl’e%ml}_ﬁm},{ional |y substituted with 1 or 2 substituents :
sel ected from al kyl, -al'koxy, thioal kyl and aryl. 20 In a specific
enbodi ment, Ari is selected fromunsubstituted naphthal ene and

. ../ n _other, enbodi nents of the invention, Are is an

met hyl enedi gxyphen C
optionally 3{5%@’(‘?? ediments; ATy s ap aptignally substitutedrbenzofustd eroataticatowp wichUp
such as benzgngphtRilEred hitBioliky, irtldie, Eﬂ&ﬁi&ené*pgﬁfég.ﬁgﬁ@i&ﬁ%%ng@% nd the

i ke, or is _a benzofused arormatic ring sys

qui nol i n¥)  ilikgowksre thetsubstibuents canl hecselzoted from liatbeNed] OFY ORNGBE aigy the 1ike.
Either 1, 2 3 subst it uen,s be present. and these may be”’

i ntlependent P%/kogg’l aé'%[? gﬁﬁ?yrl’cfﬂﬁﬁglﬁx‘ﬁ’ﬁ}?dhﬂsﬁﬂf,l; & 150H: ora hesdroator; andiR” is

al koxy. 30 H)alkybo¥ dryTslbstiruRARRDE| A clic ar iC ring
beari ng up tH(j) threeﬁrysubsttiut uent gﬁ%{é‘{\éﬂ(ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%’ﬁsﬁ?gﬁﬁﬁ@&]kﬁ’

hal oal kyl, &8keyNO2HaFxn &N 3, SQMRRIL NRR/, CObR (where Roanid R Uate dfidepBRRAIFEN! S,
Als sel ect gdolLORLARAR gfup LondiRt e LoFuBl ™Y

15

In particular embodiments, Ar, can be naphthyl, quinolinyl, indanyl, or
alkylenedioxyphenyl, optionally substituted with 1 or 2 substituents selected from alkyl,
alkoxy, thioalkyl and aryl.

20 Ina specific embodiment, Ar is selected from unsubstituted naphthalene and
methylenedioxyphenyl.

In other embodiments of the invention, Ar, is an optionally substituted aryl, where aryl,
_ is a monocyclic aromatic group such as benzene, pyridine, pyran, furan, thiophene,
25 pymolidine and the like, or'i_s a benzofused aromatic ring system such as naphthalene,
* quinoline, indole, anthl"acene,l fluorenyl, alkylgnedioxjrphenyl and the like. Either 1,2,
- or 3 substituents may be present, and these may be independently selected from halo,
haloalkyl, alkyl, haloatkoxy, and alkoxy.

30 Ina particular embodimen;, Aisa monocyclic aromatic ring bearing up_‘to three
- substituents selected independently from halo, haloalkyl, alkyl, haloalkoxy, and alkoxy.
In more particular embodiments, A is selected from mono or di-substituted phenyl, |
where the substituent; are selécted from halo, haloalkyl, alky!, haloalkoxy, and alkoxy.



where the substituents are selected from hal o, hal oal kyl, &Plapril 2004

hal oal koxy, and al koxy. 29 April 2004 WO 01/ 32602 - 10 PCT/ US00/ 30074 I n
specific enbodiments, A is a phenyl group that is either unsubstituted or
has one substituent selected fromhalo and al koxy. 5 In nore specific -
enbodi meW@01/3682 | s sel ected fromunsubgjituted or nono s@oIIUSDArsGBUM

phenyl, where the substituent is selected fromchloro and flouro. In other
enbodi ments of the invention, R3 is selected fromthe group consisting of -
CO2R, -CONRR , -CONH(OH), -COSR, -S@2NRR , -POQ(OR)(OR ) and tetrazolyl, 10
wher ei n R@dpdﬁiﬁcﬁéxﬁbddiﬁl@ﬂ@ﬂﬁh%ﬁﬁb)ﬁh&@l gﬁ%dhé:ﬁ@énﬁebﬁnﬂ{b@tiﬁtmbhég of
Hand al kyl . In partlcul ar enbodi nents COOR. I n preferred enbodi nents
of the i nsubEitsAt sqlected Sombele angmalkery conpounds of Formula | i ncl ude t hose
in which Rl is selected fromthe group consisting of H and al kyl .
Preferably, Rl is H The conpounds of- Formula | include those in which R2

i s sel ect dnl nfarospecifie gnbndnnemnﬁsdzﬁéet@tadffnhhq uabdbstinacdlotiabay bubsftuitddabl y, R2
al kyl; nor refﬁ?I ghal cﬁe ref rred enbodi nents,

conpounds PBFMOVATIF suprgueH e e owly s methyl, R3 is
COON. In this context, Ary and Are are desi rably substituted or
unsubstituted phenyl, Preferably, Ar, is either phenyl or

4- (subst i fbthel emhedxytentsmﬁ&m invention] Rutsesdlecmdtfmm thiegbupbbnsisting of -

St 1 ai ot SRR CoRRRE G dRHoRY, sk, “S6Sek RO e imgbloneny

and 4-10  RiHeRMh RABAR/ are dbp@idehtly SWBRdEbIARe ERRPLOhSRIRY ﬁﬁ Qliik??”t ly
thereof, Are is preferably is Chl oro or fluoro substltute pheny
anot her preferred enbodinent, R is H R2is rrethyl R3 is COOH, Are is 30)

C .4 stra
is COOH.

unsubsti t :flé Rgm%%%’:hb@%e%t&' i (fbéil.k 3fn prf:"fb cFun%Qt%r(])\ftheV\ihn%n o%l, hyl 's

15 The compounds of Formula I inélude those in which R1 is selected from the group
consisting of H and alkyl. Preferably, R, is H.

The compounds of Formula I itlclude those in wﬁich Rz is selected from the group
consisting of H, alkyl and benzyl. Suitably, R; alkyl; more preferably, R; is methyl.
20 | |
In preferred embodiments, compounds of Formula I are those in which R, is H, R; is 7
methyl, R3 is COOH. In this context, Ar; and Ar; are desirably substituted or )
- unsubstituted phenyl. Preferably, Ary is either phenyl or 4-(substituted)-phenyl. When
substituted, Ar is desirably a 4-(alkyl)-phenyl group, particularly where the alky} group |
25 ‘isa stmight-chain alkyl group, including 4-isopropyl-phenyl, 4-ethyl-phenyl, and 4-n-
propyl-phenyl Either in combination therewith or independently thereof, Anis
preferably is chioro or fluoro substituted phenyl.

In another preferred embodiment, R, is H, R; is methyl, R; is COOH, Ar; is
30 unsubstituted phenyl and Ar, is 4-alkyl substituted phenyl where alkyl is C,4 straight
chain.



+ 29 April 2004 W).01/32502 - 1 | - PCT/USOQ 30074 I n anot heR9ppeil@no£d
enbodinent R1 is H R2 is nethyl, R3 is COOH, Are is 2-chloro- phenyl and
An is 4-al kyl phenyl where the al kyl substituent is selected fromethyl and
propyl. 5 In another preferred enbodi ment of the invention R is H R2 is
met hyl , RWVOQEUBEIN, Art is naphthyl, espeﬁr al Iy 2-napht hylpcTansiosgs i S

phenyl. I n yet another preferred enbodr ment of the invention RLis H R2 is
nethyl, R3 ig, I.0X and Are is '
3-f 1 uoro- pheny% lii% é%% |?’P &geg Eé’%y% SiPHoArz is@-¢hderent i on

RLis H R phenmﬂnyhn 5. alm(?i pﬁegrrmﬁré thie RN SEEkinAc rs%grecrng it ngrr?]l@ grpfﬂ ly

substituted-aryl,K substitut phenyl. In a nore preferre t he
invention R PI%YM R2 is nethyl, R3is COOH, Are . 15 is phenyl and Ar, is
phenyl substituted by a 5- rrerrbered heteroaryl that is optionally

substituted. In a nost preferred enbodi nent of the invention Rl is H R2 is

met hyl , R3 i & ©o0kr praferred emlpmhmyﬂltcﬁhﬂeﬁwentic&x Ry {53, /RY ¥ mag i is G80H, Ar
SpeC|f|c co oung ﬁ e: N (5- (4 Fl or opheriyl )= 3

- phenyl 2- pe ‘?‘y eSHe"mW)z %@P@é’ |aﬁ‘ Arpisphepyl | or ophenyl ) - 3

: phenyl - 2-penten-4-yn- | -yl)-sarcosine

N-(5 (2, 4- Drfluorophenylt%g 3- phenyl - 2- pent en-4-yn-1-yl)-sarcosine 25 N-(5-(3
Ni t r opheny! ) Irgygs Beother mefsund embadiprent of/ﬂl):-mwnuon |RnesH R; is methyl, R3 is COOH,

Sphanyl -5 (22PN aretR Y BERyho ok ¥ el Mty cosi e

N-(5-(4-Gol orophenyl) 3. phenyl 2- pent en- 4 yn-1-yl)-sarcosi ne
N-(5-(4-1soprop Iphenyl) 3- phenyl - 2- penten-4-yn-1| -yl )-sarcosi ne, 30
N-Y 5- (3, 5- B.Iy( J apthe¥ prefs rrﬂﬁreppmdnw)uﬁﬂmwmmmrpﬂu&hmﬂsmwmymrssar cosin

ep h gl;\ §/|3 g El ent en- éfa. §7 mﬁﬂ#y@é #Sc%{?ﬁws %ﬁl(f: g&bsuglted Sryl sébﬁugult eh%%}? 3

In a more preferred embodunent of the invention R; is H, R is methyl, R3 is COOH, Ar; .

15 is phenyl and Ar, is phenyl substituted by a 5-membered heteroary] that is optionally
substituted.

In a most preferred embodiment of the invention R; is H, R; is methyl, R3 is COOH, Ar,
is phenyl and Ar, is 4-(3-furyl)phenyl.

20 _

Specific compounds of Formula I include:
) N-(5-(4-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

' N-(5~(2-Fluor9phcny§)-3 -phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(2,4-Diﬂ1_1_orophepy]_)~3_-pheny1—2-penten—4—yn—l-yl)-sar_cosine

25 N-(S-(3-Ni_qophenyl)-3-phenyl-2-penten-_4—yn-1-yl)—sarcosine_
N-(5-(4-Nitropheny})-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(3-Phenyl-5-(2-thiomethyiphenyl)-2-penten-4-yn-1-yl)-sarcosine

: N-(5-(4-Chlorqpheny1)—3,-phcnyl—Z-penten-4-yn-1-yl)—sarcosine
N-(5-(4-Isopropylphenyl)-3 fPhenyI-2-penten-4~yn-1 -yl)-sarcosine,

30 N-(S-(3,5-_Bi_s(triﬂuoromethyl)phenyl)-B-phenyl-2-§enten—4—yn-1-yl)-sarcosine
N—(3,5-Dipheny1-2-benten—4—yn-l -yl)-sarcosine o
N-(5-(4-diphenyl)-3-phenyl-2-penten-4-yn-1 -}rl)-sarcosine
N—(5-(4-t1iﬂuoromethylphchyl)-3 _-phenyl-2-penten-4—yn—1 -yl)-sarcosine



N-(5-(4-trifluoronethyl phenyl)-3-phenyl -2-penten-4-yn- | -¢PApshR806i ne 29
April 2004 WO 01132602 -12 PCT/US00130074 N-(5
- (4- benzyl phenyl) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne

3

'N-(5-(4-ethyl phenyl)-3-phenyl -2-penten-4-yn-1 -yl)-sarcosine .
N (5- (4--wp_f@p,y¢@henyl) 3- phenyl - 2- penten 4-yn-1-yl)-sarco
N-(5-(4-" butyl phenyl) 3- phenyl - 2- penten-h yn- | -yl)- sarcogﬁzﬁ@sgmwu

N (5-(4--"pentyl phenyl) - 3- phenyl - 2- pent en4-yn-1-yl)-sarcosi ne
N- (5- (4- phé¥ E@WX hegyBi3epheny P2 penteed-yn-Y1yl)-saptosirgar cosi ne

N (5 (- ot Bt AR RO S Bt g oAy SRR AT cosi e
N-(5-(3-i S(}b{i}p@l-l’prbpylphe)ny&:pbhﬁyyll %mﬁ&-?ﬂ-ly Jsarcidine Sar cosi ne 10
4-yn-| - - sar cosl ne

ﬁgg E:2% Za tﬁﬁ&%"%ﬁﬁ 41%1511%% P 'é’ﬁ' aIcoging - sar cosi ne | '
Nig54( rzreqt ﬁ?;lp-e%edr oxyp?ﬁn]ény gﬁ%ﬁ'ﬁ%ﬁe rﬂzsélrﬁéia yIS;irggflcggl rl\ll-e(SN-(S -
Nf?Sp)(/Elr? Ir§Eé4qph9mml;ﬂw2ﬁ-pﬁeqybﬁﬁmmeﬁ4%y§:F]ytyibe-ﬁm @s;/uﬁ@il ;Ie) 1gar cosi ne |
IR AR T

N (5-(4- Met hyI E)hen Iy?- 3-p }2/ - enten- -yn- -y.‘?l‘ sar cosi ne

N- ( 3- Pheny IN-g3- lspmowlvbn@)l)- ‘Rhsmtle?‘rpﬂﬂtmwl-yl)ssarmmene 20
N (3-P 4- il
N (5 (AU SN yap%ﬁi?;n%*%ﬁe e S el Sagiobiby ) - car cosi ne

N-(S- (4- (3N-{5-@dpainsth eﬂwwberﬁaﬁm OF-$1)Verch lwa) ~sar cosi ne 5
N-(5-(4-1s0 ill pheny 1!3 i rifluoronet hyI )Fhenyl )-2-penten-4-yn-|
-yl)-sar co?F (ﬁ?f) NDP'@PY@ IDQIJ%T yYlghpenfen-4yn-1-y )-sarcosme

Nf?Sfl(zolrgop yt? nﬁdﬁﬂ% %X{Eﬂ%ybo%/giﬁ%@q IC]%S “p'%'ﬁpelnylksﬁ'ﬁoim‘f/l) sarcosine |

, N—(S (4-pyrrolylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
15  N-(5-(4-trifluoromethoxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(S-(B,4-dim€thoiyphenyl)-3-phenyl-2—penten—4-yn—1-yl)-sarcosine
N-(3-Phenyl-5-(4-thiomethylphenyl)-2-penten-4-yn-1-yi)-sarcosine
. N-(5-(4-Methylpheny!)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(3-Phenyl-5-(3-thiophene)-2-penten-4-yn-1-yl)-sarcosine
20 N-(3-Phenyi-5-(4-tbutylphenyl}2—penten—4—yn~1 -yl)-sarcosine
N-(5-(4-(3-furyl)-phenyl)-3-phenyl-2-penten-4yn-1-y1)-sarcosine
N-(5-(4-(3-thiophene)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine 3 :
N-(5-(4-Isopropylphenyl)-3-(4-(iriflucromethyl)phenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
25 N-(5-(4-Isopropylphenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
| N-(_S-(4-t-Butylphenyl)—3-(2-fluoropheny]);2-penten-4-yn-1-yl)—sarcosine
N-(5-(4-Isopropylphenyl)-3 -(4—chlor0phenyl)-2-penten-4-yn-I -yl)-sarcosine
N-(S-(4—t—ButyIphehy1)—3-.(4-chlorophenyl)-z-penten—4~yn-1 -yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
30 N-(S;(4-t-Buty1pheriyl)-3-(2-chiorophenyl)-2-penten—4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylpheny1)-3-(3 -fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(S-(4-Isopropylphenyl)-3-(3-thienyl)—2~penten;4-yn-I-yl)-sarcosine ‘
N-(5-(4-Isopropylphenyl)-3-(4-methoxyphenyl)-2-penten-4-yn-1-yl)-sarcosine



a N (5-(4-t-Butyl phenyl)-3-(2-fluorophenyl)-2-penten-4-yn- | 29|Aprda0edsi ne
N- (5- (4- 1 sopropyl phenyl ) - 3- (4-chl orophenyl ) -2-pentend4-yn- | -yl)-sarcosine
N-(5-(4-t-Butyl phenyl)-3-(4-chl orophenyl)-2-penten-4-yn-1 -yl)-sarcosine

« N-{5-(4-1 so‘?r o%l henyl )-3 -(2-chl orophenyl)-2-penten-4-yn-1-yl)-sarcosi ne
30 N-(5-(4-WOH %ﬁﬁbhenyl ) - 3- (2- chl or ophenyly) - 2- pent en- 4 yn- PCYR)S06300e0Si ne
N- (5- (4-1sopropyl phenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1 -yl)-sarcosine

N-(5 -(4-1 g REmidaedi ' - 2- tens4-yn- |- - Si
N (5 (- 1 sopr oy S BB s Pl 1 D) sarcosine.
-yl) - sar cosi Ne(p%(42 y 'm);]l)}ﬂqla-dﬂlarﬂﬂﬂe??ﬁmpenhi&.? fléﬁgugg@gggﬁ L
N-(5-(3,4-M ' -3-(3- orophen -2-penten-4-yn-| - -sarc
osi( ne( N- ( 5- N&&E@E@ﬁ%%ﬁ%ﬁﬁg{%f r%frnkﬁeaﬁwérf@p)&né%ﬁ@ﬂuﬁhmﬁne zi ) - sér 2:osi ne
N ( 5- (4- Propyl phenyl ) -. 3-(2-chl orophenyl ) -2-penten-4-yn-1 -yl)-sarcosine 5

Conpounds _of Formula | can be considered to be am no acids or derivatives
t hereof . 3CofrpBwAwads g{iFormeladican he comsideseditodfe aninaatidx vt dérivativetBeredt. .
"car boxyl ate ' oup uch.as droxanmi ¢ agi ds, phosphonic,
aci'ds, phos pﬁ?n ?M’gdcsﬁ’?i‘é‘?h &t cn?“%f%%l‘ii’ﬁ%?a‘%mlﬁ“f-‘ BTQUPs3 | grsboxylate equivslent”
tetrazol es, groapaush ashydroxianiedcrBPHYspRIHiGacids, pRSspRIES ' ;q0. 10
I n anot her er&@%‘isge t of the invention, the corr%our?d ofgdlz%sfrsrﬁl?%lﬁ€5¢1§£

provided in S Sfagides Qi tetwazgles; argialioswasidered ombodienents dfabepreserny

i ncorporati opwidpi N its structure 3H or 14C or by conjugation to 125I).
In a preferred aspect of the invention, such conmpounds, which bind
prefereni®ally to GyT-1, can be used to identify AyT-1 receptor 15

| i.gands by t chnlhgues c{&am‘ron‘Wietpl the art. This can be achi eved by incubating
the recept o BPUEF sThadiment pfthe inventien, thy compqugd of Fommdi § is provided ithen

8l of abel e pany oty i asRAADRbALY Rite AR Y BB EOR Bl e
reveal ed as theseCondy conjggitiantadtly InaquefrredaspebnoFtie invention, such -
compounds, which bind preferentially to GlyT-1, can be used to identify GlyT-1 receptor .
15 ligands by techniques common in the art. This can be achieved by incubating the |
receptor or tissue m the presence of a ligand candidate and then incubating the resulting

preparation with an equimolar amount of radiolabeled compound of the invention.

GlyT-1 receptor ligands are thus revealed as those that significantly occupy the GlyT-1
site and prevent binding of the radiolabeled compound of the present invention.

20  Alternatively, GlyT-1 receptor ligand candidates may be identified by first incubating a
radiolabeled form of a compound of the invention then incubating the resulting

J preparation in the presence of the candidate ligand. A more potent GiyT-1 reéeptor
) ligand will, at equimolar concentration, displace the radiolabeled compound of the

invention. '

25
Acid ad;jiﬁon salts of the compounds of Formula I are most suitably formed from
pharmaceutically acceptable acids, and include for example those formed with inorganic
acids e.g. hydrochloric, sulphuric or phosphoric acids and 6rgam'c acids e.g. succinic,
maleic, acetic or fumaric acid, Other non-pharmaceutically acceptable salts e.g. oxalates

30 may be used for example in the isolation of compounds of Formula I for laboratory use, |
or for subsequent conv_ersion toa phamlaqeutically acceptable acid addition salt. Also

- included within the scope of the invention are base addition salts (such as sodium,



site and prevent binding of the radiol abel ed conpound of tR2 Aprid3edv

i nvention. 20 Alternatively, @yT-1 receptor |igand candi dates nay be
identified by first incubating a radiolabeled formof a conpound of the

i nvention then incubating the resulting preparation in the presence of the
candi dat ewDi0826@2 A nore potent AyT 1 yeceptor |igand WRCT/USM/3eaTdi ol ar
concentration, displace the radiol abel ed conpound of the invention. 25

Aci d addit] -sal c ounds_of Formula l are npst.suitably forned
From  phaPiis it m i SR M Tsechna RS R copor < et dfos
formed wi Basé sisgenpeferadiadd sedigm i PoLesiue sakts a&'—ﬂs?&&ilﬁ]iycp@ferﬁﬁ.osl)hor K
acids and organic acids e.g. succinic, mnmaleic, acetic or fumaric acid.

O her non-pharnmaceutically acceptable salts e.g. oxalates 30 may be used -
for exanp IcAnvr&iol | |§iﬁi%]ﬂ F | r fory use,
or for suggjgaglént ggﬁgé?fg}eﬁﬂ"@@)a p a#ﬁg?gﬁﬁdcc%%uggéaééﬁack%@%@l addi tion
salt. A sapplyimg stateldrddettniquesveelbkmpen ©f orielskilledvinitlid @0 are base addition
salts (such as sodium 29 April 2004 WO 01032602 -14- PCTI US00/ 30074

pot assi um and ammoni um sal ts), solvates and hydrates of conpounds of the

| nvent i on-The BamBositsiof (Y SrefneinREhtich GRbeSRE ¥R aygr%oeegsgééa otdhd fhodd ©
~especially preferred. The conversion of a gi'ven cohpound salt”"to a 8e3| red
conpound ssthblished i theavte &f ob gxangplemomponpdssefdivaenulh | are headilygsepane] by theown t o

killed.in th __Th f. th t i b
orepared Bt RSad SO LR o I STBEdiate GBS T GHEH FOTIRE HHBe For
exanpl g)  eamRLEo8f (Thet, BIML; BoAme MERYChin [T ePRARE A)E.{ RBthef%S.J0gAs hown

in Schene 1, below. Internmediate C was prepared according to the 10 net hod

of Tr (();]t Chers boc. 899TA 11960818 ;Mrost, B. MhuHachiya, IHMﬁat,oslA.MEC; Tﬂmhedrqr:r G 47
Ar 1997, - . ' (Y o , M
C.m Tet r:hmé*é'?g@ﬁ%‘ﬁ.ﬁ%%ﬁ‘gga%é‘g’%gﬂé%5‘2&5"%”;‘\?/&‘8 8%%??‘1%%# ‘31‘{” pr (r)]tpiozl iC

est er suclrimsthylsitylacétyleneBliyltisd pryteneedfpaladivi heetatbandtrgrece of pal | adi um
acetate angd tris(2,6- dinethoxyphenyl)phosphine, Reduction of the ester to

the al cohdtmetherynieryinhoprhing. ( Fedupdonotihs eeetiocthnplrobel. g beasment withD, -
Tr eat nppt ngbg&&umnﬂnﬁgg&wmﬁﬁ@édbe TréREk D tavém%%@;&gp fuch s t e

presence of base gave t I ntermedi at e sarcosi ne derivat |
tbutyl sarcosine) in the presence of base gave the intermediate sarcosine derivative E.

o

Removal of the trimethylsilyl group (for example, by treatment with potassium carbonate
in methanol), followed by introduction of the second aryl group by a Sonogashka
coupling (Sonogashira, K.; Yohda, Y. and Hagihara, N.; Tetrahedron Lett., 1975, 4467),

20 gave the diaryl species G which, upon deprotection with, for example, formic acid, gave
the final product H. '

This route is an attractive one for the parallel synthesis of a series of related compounds
in which group Ar; is constant, but group Ar, represents a number of different aryl

25 groups. Common intermediate F can be prepared in bulk, and simply treated with the
appropriate aryliodide under Sonogashira conditions to yield the desired products.



i

Renoval of the trinethylsilyl group (for exanple, by treat 28dprhi20dd
pot assi um carbonate in nethanol), followed by introduction of the second
aryl group by a Sonogashira coupling (Sonogashira, K. ; Yohda, Y.. and

- Hagi hara, N.; Tetrahedron Lett, 1975, 4467), 20 gave the diaryl species G

which, upW® @838t ection with, for exanplegs _formc acid, CRERUSIETR nal

product H This route is an attractive one for the parallel synthesis of a
series of relgfed conmpgunds in which group Ar O}j'es constant, but group Ari
represents a er of*differe.nt aryl 25 grogps’ Compron inter rete F can

be prepared i [ bul'k, alid si mpty—treat ed wi} Arr\e —appropriate | i odi de
under Sonogaslhijra condgjd ons to yield jRe?desirted produgls, Ar 18729 Apri |
2004 WD 01/ 32662 - 15 P(;Ti US00/ 30074 1102"'ec Ar2 SHV} A B C -8'~C2t - Bu ,
Reagents : {i? Pd(OAc), . Phosphine ligand ; (n) (a) DI BAL-H. (P NBS, PPh3

; (t} t-Bu sarcosine, K CO, K ; (v) K2CO3, MCH ; (v) Ar, -1 Cut ,
Pd(PPh0)4 . Et3N; (vi) formc acid, 50C Schene 1 Alternatively% such
conpounds may al s prepased accor di oute shown i ;,\Scheme 2,

| emen&ks—that shalwm above,“in;that it
paral | el synpbési s of a series of refaté&8 conpodhds TN whj foup Art is
constant, but gr8up Are represent'S a nugber of diffe aryl groups. In
this case, comon- inte diate L can be prepared in bulk, arnel sinply
treated with the appropgi - aryipropiolic ester O (readily accessible

bel ow. This route~cg 1 eBu

fromaryliodide My treatnent wt r,e‘p.Lc%I ic 10 ester Nin the presence of
~Cul and Pd(PPh3)4),. under the colidit]ons dutlined above, to .
. &

- Ar;

H

Reagents : ) Pd(OAc), . phasphine ligand ; (i) (a) DIBALH , (b) NBS , PPhy; (i) t-Bu sarcasine , K,CO; , K ; (v) KGO, MeOH ;
(v} Ared, Cut, PA(PPhy), , EyN ; (vi) formic acid , 50°C

" Scheme 1

Altemativ_ely',_ such compounds may also be prepared according to the route shown in
5 Scheme 2, below. This route comylements that shown above, in that it allows the

parallel synthesis of a series of relate'd compounds in which group Ar is constant, but
group Ar, represents a number of different aryl groups. In this case, common
intermediate L can be prepared in bulk, and simply treated with the appropriate

- arylpropiolic ester O (readily accessible from aryliodide M by treatment with propiolic

K, 10 ester Nin the presence of Cul and Pd(PPhs)4), under the conditions outlined above, to
' yield, aftef deprotection, products H.



yield, after deprotection, products H 29 April 2004 WO 012326022004 - =-1 +
- IMs I J /fir,-1 + - CO2Et M N C2tBu G-16 K Vii ii PCT/US00/ 30074 Alro
L CO Et Reagents : (1) Cul, Pd(PPh3)" Et3N; (Q K2CO3. MeOH ; (ii)

Pd( OAc) 2, phosphi ae ligand. PhMe ; (iv) O BAL-H PhMe, -780C, (v) NBS, PPh3
. (vi) t-Booyazeedsi ne, K2C3 . KiI, MeCN g .(vii) form c aciRGT/BBICBEhene 2
To prepare conpounds in which Art is Aryl-substituted phenyl (Ar3-phenyl),.
the 5 follow ng synthesis (Schene 3) is u%ﬂes\ful. Lnternmedi ate F can be
prepar ed aeeor di+ng=towms Setetre—=1, t hen upl ee—t-e—bronoi odoenzene vi a
Sonogashira coupling,to yield specie¥™ S The aryl broni dé*“of species S can
then be reacted wth a boronic acid (Ar3-boronic acid) undef Suzuki
coupling conditions to give internediate G. (G is equivalgnt to G

Schene 1, Wiere Ariis Ara-phenyl). G can then be deprotectedi as in. Schene

| togive 10 H. Aa Q A7+ =+ =com Ar—==—CO&t
M N 0
I Br E OH . [ Co,Et
v v
- - —
Z T A 7
Ay R Ay Q Ary p
v
o~ ,
S €OtBu 1 ,i,/\co#
= Au — 9 . Z A
3 Ar,
G ! H

Reagents : (i) Cu, PA(PPhy), , ELN ; (i) K,CO, . MeOH ; (il Pd(OAc), , phosphine figand, Phivie ;
() DIBAL-H , PhMe, -78°C ; {v} NBS , PPh,; (v]) t-Bu sarcosine , K,C0, . Ki, MeCN : {vii} formic acid, 50°C

Scheme 2

To prepare compounds in which Ary is Aryl-substituted phenyl (Ars-phenyl), the
5 following synthesis (Scheme 3) is useful. Intermediate F can be prepared according to
Scheme 1, then coupled to bromoiodobenzene via Sonogashira coupling to yield species :)
S. The arylbromide of species S can then be reacted with a boronic acid (Ars-boronic
acid) under Suzuki coupling conditions to give intermediate G’. (G’ is equivalent to G,
Scheme 1, Where Aris Ar;-phenyl). G’ can then be deprotected as in Scheme 1 to give
10 H.

&
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4bconoi odobeazne, Pd(PPh , Cut. Et3N, t L. overnight; CH) Ar3-boxoaic acid,
pd(PPh3)., 2M Na2Cg, DMVE 110°C. | MEW G l) formc acid, 40 -C,

- overni ght. Schene 3 Conpounds which inhibit GyT-1 nediated gl ycine
transport WOQ0/326f3r ease gl ycine 5 concentati ons at NVDA r eepusmseorghi ch
receptors are located in the forebrain, anmong other |ocations. This
concentration increase elevates the activity of NVDA receptors, thereby

al l evi ati ng schi zapghreni a and enhanci ng cognitive function. Alternatively,
conmpounds that intefact®8frectly wth Mhe™gbwci ne receptor conponent of the
NVDA receptor ca ave the same or sipllar effects as increalji ngP8y
decreasing the avail abilit3-10 of extrfucel | ul ariiglyci ne causet by

i nhi biting or ant ng GyT-1 actixtypa,respectively. See | for exanpl e,

Pi t kanen et aﬁ' Eur. J. Phar ~, 253, 125-129 (199¢) . ZThidts et al.,
Neur osci ence, 46, 501-509 (19 and Kretschner and mdt, J.

Neur osci ., 16, 1561- 1569 (1996). 15 The conmpounds Axf e invention are, for
i nstance, adm nistered orally, sublingually, rectally, nasally, vaginally,
topically (including the use of a patch or other transdermal 29 April 2004
WO 01/ 32602 -18 FCT/US00130074 delivery devi-ce), by pul m)Ijary route by use

of an aerosol, or parenterally, including, for exanple, |mtranuscul arly,
subcut aneously, intraperitoneally, intraarterially, intravenously or
intrathecally. Adm nistration can be by neans of a punp for periodic or

- continuous delivery. The conpounds of the invention are adnjnistered al one,
or are 5 conmbined with a pharmaceutically-acceptabl e carrfer <@t exci pi ent
aegording to standard :

(i} 4-bromoiodobenzene, Pd(PPhy)y, Cul, Et3N, r.t, overnight; (ii) Ars-boronic seid, PA(PPh,),, 2M
Na,COy, DME, 110°C, | hour; iii) formic acid, 40 °C, ovemight.

Scheme 3

Compounds which inhibit GlyT-1 mediated giycine transport will increase glycine
5 concentrations at NMDA receptors, which receptors are located in the forebrain, among

N

.other locations. This concentration increase elevates the activity of NMDA receptors,
thereby alleviating schizophrenia and enhancing cognitive function. Alternatively,
compounds that interact directly with the glycine receptor component of the NMDA
- receptor can have the same or similar effects as increasing or decreasing the availability

10 of ex&ac:liular glycine caused by inhibiting or enhancing GlyT-1 activity, respectively.

See, for example, Pitkéinen et al,, Eur. J. Pharmacol., 253, 125-129 (1994); Thiels et al.,
- Neuroscience, 46, 501-509 (1992); and Kretschmer and Schmidt, J, Neurosci., 16, 1561-

1569 (1996). o

15 The compounds of the invention are, for instance, administered orally, sublingually,
rectally, nasally, vaginally, topically (including the use of a patch or other transdermal



phar maceutical practice. For the oral node of admi nistrati @dAgfi€08enpounds
of the invention are used in the formof tablets, capsul es, |ozenges,

chewi ng gum troches, powders, syrups, elixirs, aqueous solutions and
suspensions, and the like. In the case of tablets, carriers that are used .,
i ncl ude |'WOBE,O2sodi um citrate and sal jg_ of phosphoric adtCE/USIO3WMI ous

di sintegrants such as starch, and lubricating agents such as nagnesi um

stearate PP-1c I Ingablets, For oral. admnistration
in capsul e igo?lxdeglscg ’1}19 pa gl : u&?osu “aérie“%ea%gta%}fgmé‘ﬂ{j R PR e IC AR fofht

pol yet hy| enampley imtanusthlady subathneoedy, dhtapctitGiRh B itGaafsiagy, f| avoring
agents are_added. .For . oar,egéfral adm nistratjon, sterile solutions of the

conpounds BfaY§RQusly OF fitsa Ye AUpiIstrption eambeby mears efiapunp fasfperindicis
sol uti ons nEnsdisi@ivarvadhas fier E 1'33: \V use, the

t ot al concent?atio_n 0 ggl u%@go‘%ﬁgﬁmgﬁgvéélgﬁ?%{?e :‘%rfg%%éé?’ Q[Srﬁjéef

pr epar a¥ i crembingdowith a pharmagentically-acodpiablestarridri arrexcipient a®otdingto standpabl e

l'i quids may _be del.i vered by.ocul ar, del.ivery . systens known to the art such
s appl | cAEREeCsRE BT EPOH SaLhote A niRRUSTane comprinds oo et 1 cs
such as hyigbettioRiate et dn the FomslbDiableRd, EaplshiRt Gozdhpds QhY ,%Q)cges _

met hyl cel- 1 ul ose or pol yvinyl al cohol, preservatives such as 'sorbi¢ acid,.
EDTA or  ReYederss BYTyns. ¢ laawgoye solutienstand suspeakions,andithe kike. dh thié taserif's

d/ i lnistrati il /o A
o Oh e o biEl Soarfils e i TROAnf A8 s8] iR e s R0 o Bhe-BhoSE RS ®
25 SuppesiVaionsidisintegadts sinh Sewmpet) e hkichtits AgMeNutRas Aa8nasheh H{ea.{'a%f |
W

vagi nal , urettgr-al and rectal admnistrations, Such suppositories
gener al | y 39 @igpre commonlygised inebletsy &oppral adménistration in kapsulesfoso) ustfalt 00T

t enper at ‘ | dto-
cr ont o st U e T aE e ind Mg p Gl AP poll By R B AREG T iR pehali = 1O
hydr ogenatssaetcaipgtantiios flaidring agents areaslded. Port yetitglabadmitlistanion, férilar i ous

30 nol ecul af wei and fatiy_.gci.d esters of polyethylene glycol. See,
Rorm not onCluSis e Smptids 9t e iussiion sre spally piapercdrans S BHsS taset on

Anal ogons “DRpiok B shably bt BT oy anavebus LR ol YorcRaRERq ' ™
adni ni st r afisolutes sEowkdbe toBrdled to temnder the preparation isotonic. For ocular -

administration, ointments or droppable liquids may be delivered by ocular delivery

systems known to the art such as applicators or eye droppers. Such compositions can

include mucomimetics such as hyaluronic acid, chondroitin sulfate, hydroxypropyl

20 methylcellulose or polyvinyl alcohol, preservatives such as sorbic acid, EDTA or
benzylchromium chloride, and the usual quan_tities’ of diluents and/or carriers. For
~ pulmonary administration, diluents and/or carriers will be selectcd to be appropriate to )

allow the formation of an aerosol.

25 - Suppository forms of the compounds of the invention are usefut for vaginal, urethral and

rectal administrations, Such suppositories will generally be constructed of a mixture of
- substances that is solid at room temperature but melts at body temperature, The
- substances commonly used to create such vehicles include iheobroma oil, glycerinated

gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various

30 molecular weight and fatty acid esters of polyethylene glycol. See, Remington's
Pharmaceutical Sciences, 16th Ed., Mack Publishing, Easton, PA, 1980, pp. 1530-1533
for fuﬁher discussion of suppository dosage forms. Analogous gels or creams can be
used for vaginal, urethral and rectal administrations. |



« 29 April 2004 PCT/US00/30074 Nurerous admi nistration vehi cR8gpmlE00be

apparent to those of ordinary skill in the art, including wthout
limtation-slow rel ease formul ations, |iposonmal formulations and polyneric

- matrices. 5 Exanples of pharmaceutically acceptable acid addition salts for
use in t hévPoL3s i nvention include thoge derived from nirgavesooasizes,

such as hydrochloric, hydrobromc, phosphoric, metaphosphoric, nitric and
sul furic acids, and organic acids, such as tartaric, .acetic, citric,.
malic,. lactic, fumaric, benzoic, glycolic, gluconic, succinic, p 10

t ol uenesul pﬁ’émncroamaﬂmn;shaud)rp{?aﬁuiés wfli bl ,ﬁm&p
phar maceut i c:alllﬂ%lg @gﬁt IH% e. base addit |%pr€aglltfds(gifggér Sfl;%e | %lﬁﬁ lﬁ){hgs?ght

i nvention i iBf tationcs ‘?Wé?t?asﬁ@mnda@cmsnhp@bmakfminuMoﬂmmdjm or

pot assi um PR hedkdss and organoam no salts such as triethyl am ne
salts. Numerous appropriate such salts will be known to those of ordinary
skill. 15 The physi cian or other health care professional can select the

appropriate trea based. on the subject's weight, age,
‘and physi cal R QB]H %‘%@éy %P{‘T’EG &%ﬂdl@orb@lﬁép@we@m@mm ain a

serum | evel 1@¢enﬁmﬁﬁumld$h®fadbﬁﬁ‘edﬂ&ﬁ%1h ?91%9 01 and
about 1000 pg/c pref erably between abgﬂ&%a%l%‘éﬁa{‘ dgtﬁﬁ%c &‘gS'i?f’

jiglcc. For %ﬁﬂér‘ﬁ?mmmr@t m¢md81éfutmlabﬂisrmd otrgamie asidE, &su@lﬁaﬁfaﬁﬁﬁé red
amount is fry about . 10 ng/ k (alternatlvely, from
about 0.01 9‘;@ kmlt'gd "%%‘o E‘é‘l%%ﬁag‘kcg?’e ghﬁi"é‘%ﬁl&%?f?c’fsﬂﬁﬁﬁl’&bBUt 0.01 ng/ kg
to aboutlOl N@b&g:smf)hmm aibatylslphofiid/2kils ! for aaHble 1 EXGA éfb% Ofg't!lr'malg&%t]cally

S

adm ni st ered. F@{oral dmnistrations, an a ernat| ure

preferred adffiR ¢ st aAdiBemSAls forsuse i theesent mventiomgbluge ties2 desiifrorh 0

kg (fro /kq), nore preferably from about
0.01 no/ kgntngba Ou?re%alé%ﬁgs% r%%%gggé’gﬂ a’ﬁé‘PRﬂ“‘? Balgt%'ﬂt‘)‘&aqw
admi ni strat SMI@SMeth)alppmSahsyNﬁMusaﬁp@bhﬁfe%&h Hﬁts@i@l%ér 181 %Brtﬁcfs‘é ?ed

adm nistratio is fromabout 0.1 rrg/kgto about nor e
preferabl y Pfcﬁ?ﬁr%g@ﬁt 0.1 ng/kg to about 1 ny/kg.

The physician or other health care professional can select the appropriate dose and
treatment regimen based on the subject's “teight, age, and physical condition. Dosages
will generally be selected to maintain a serum level of compounds of the invention
bctween about 0.01 pg/ce and about 1000 pg/cc, preferably between about 0.1 pg/cc and
20  about 100 pg/cc. For parenteral administration, an alternative measure of preferred
amount is from about 0.001 mg/kg to about 10 mg/kg (alternatively, from about 0.01
: : ) mg/kg to about 10 mg/kg), more preferably from about 0.01 mg/kg to about I mg/kg
' (from about 0.1 mg/kg to about 1 mg/kg), will be administered. For oral administrations,
an alternative measure of preferred administration amount is from about 0.001 mg/kg to |
25 | about 10 mg/kg (from about 0.1 mg/kg to about 10 mg/kg), more preferably from about
0.01 mg/kg to about 1 mg/kg (from about 0.1 mg/kg to about 1 mg/kg). For
administrations in suppository form, an alternative measure of preferred administration
'amoux_lt is from about 0.1 mg/kg to about 10 mg/kg, more preferably from about 0.1
- mg/kg to about ! mg/kg.
30 _ ‘ : :
For use in assaying for activity in inhibiting glycine transport, eukaryokic cells,
preferably QT-6 cells derived from quail fibroblasts, have been transfected to exﬁress



30 For- use in assaying for activity in inhibiting glycineZ28rgud 2604 ,
eukaryokic cells, preferably Qr-6 cells derived fromquail fibroblasts,
have been transfected to express 29 April 2004 WO 01/ 32602 -20- PC

| USOOY 3074 one of the three known variants of human GlyT-1, nanely

G yT-1la, CPHEP20r GlyT | ¢, or human_GpyT-2. The' sequenBEEUSHA0PEse
A yT- | transporters are described in Kim et al., Mlec. Pharm 45:
608-617, ' N3tan | : ' h I erm nal
of G yT. 108 QB R Kl Ptanle AR ® AR Tl IO sl ™
sequence. IhioshinaeGlyHdl ThestqiencesrufahésedGlsTurnsponas arodesbsied ia &lifn r ned

t d,to that inf imet al._ Th f the h
GyT 2 | o BeleMelrePrg ALEOEOLD 9P, Sxgerme Rl e Seausnoagioong o, 013
filed AuguskredRt NAGHinal¥TIGITLIR wisEGEROhALRA Mﬁ%&oﬁlﬁéﬂsﬁﬁ@%@% edi TS

enti ret%/. Sui tabl e_expression vectors include pRc/CW , Zap
Expr ess3 Vessguence Silhas Ngeming pyatehgerepdingrssquanss dhs sow Béen danfimmedimaf t er

"Stratagene® -0 -RBSV vectaors (Strat n B Lipt IJ K
o Bhaseromesna o il PRy Rk o BF 207 sdaiend R0 Bhinag BT Sereritachn
~neo (C orbeslbert aabny.DMpplisatioh 186li08A000 13X BlbAn@Rt YEA006, wWhickapabl e of

fostering _ expressjon of the included Gé%{-r DNA in a suitable host cell,
pr ef er abl yingorperrtedhsiein by aference i s entirgly;. Svitehle expressivavowersdncladmgal , or

K N GRS b VI MR i Bl 107

i nsect, a I an

1- Met hogy deréinafyér-"Strtagend"), pBIVCMA bypBkIREV Vedois€Strdtagere),(Bhescigt B SK

o0) 50 v Hiaranin NRoars G ex LS (HEEeho PV EM g PABEID ) ¢

m.) 20 was'’a [ ;0 \ _ G pay] )

T anhyr SCIOHER), Snafl kAN 2L BBIIMr AR VCBIPR GRBE of fosiinl, B, 20 MO

':1 ri met PKI s&:dpy&s?i_@atqflt_hn:[mcmdecsﬁlyﬂll)bm B?[L? g:i%lezmosltneihlp)-efﬁmblye?nkﬁ'd. ﬁ\f t (erl 0}/6
ours e reacti.on,mxtyre mwas concentr ated. umm . chr.omat ogr a

oohyi acorarBrialan haeCell SRSt BR SRR ot Ringsh o Bmeiuey Sat pRtesd o1

C }H WK&D&%&%E&Q& Mephibfn?dvib® fulddl, inSecB2nlSeptitdh cefis.34 (s, 1H),

7.33-7.44 (m

- Examples :
Example 1: 1-Methoxycarbonyl-2-phenyi-4-trimethylsilyl-1-buten-4-yne (C).
To a solution of_ palladium acetate (28 mg, 0.125 mmol) in anhydrous toluene (5 mL)
20 was added tris(2,6-dimethoxyphenyl)phosphine (55 mg, 0.125 mmol). After 15 minutes
- soluﬁon of methy! phenylpropiolate (1.00 g, 6.24 mmol) in anhydrous toluene (5 mL)
~was added. After an additional 5 minutes trimethylsilylacetylene (0.88 mL, 0.61 g, 6.24 J
mmol) was added. After 16 hours the reaction mixture was concentrated. Column
‘chromatography (10% ethyl acetate/hexanes) provided enyne C (1.39 g, 86%) as a
25. yellowoil. C: *HNMR (CDCI3, 300 MHz) 0.21 (s, 9H), 3.62 (s, 3H), 6.34 (s, 1H),
 7.33-7.44(m, 5H).

Example 2: 1-Hydroxy-3-phenyl-5-trimethylsilyl-2-penten-4-yne.

A solution of the ester C (i 30 g, 5.03 mmol) in a_nhydrous; toluene (20 mL) was chilled
30 inadry ice/acetone bath. A 1.0 M solution of diisobutyialumihum hydride in toluene

(12.6 mL, 12.6 mmol) was added. After 5 minutes the chilling bath was removed. After

a further 15 minutes the reaction mixture was re-—c‘:hil.led in an ice bath. The reaction was

quenched with the addition of celite and sodium sutphate decahydrate. The slurry was



« Exanpl e 2: 1-Hydroxy- 3-phenyl -5-tri met hyl silyl -2-pent en- 4- $&prih28¢ ut i on
of the ester C (1.30 g, 5.03 nmmol ) in anhydrous toluene (20 nm.) was chilled
30 in a dry icel/acetone bath. A 1.0 Msolution of diisobutylalum num
hydride in toluene (12.6 nL, 12.6 nmml) was added. After 5 minutes the
chilling ba¥R%@%% enoved. After a furthgf_ 15 nminutes the mpeamsomsiond Xt ure
was re-chilled in an ice bath. The reaction was quenched with the addition

of celite angnsdi e. T urry was 29 April 2004 WO
01/ 32602 - 21@1“PCT| by l3 %g%ﬁﬁl?%ég%@é‘%@eﬁe% s‘é@éfléf\gﬁ%‘ﬂaww@# 3gimes -
through cel iwith etiiylacktate. eThecfiltatewsas Wb it wdteramd bk NurRlifidaiaget ate.  The

filtrate was yv%s%gg.imtcp V\Qter and (gri ne, dried (sodium sulphate),
filtered, andPeawedHicretand conssraipdito RrAkide thednivempdiats aldoboh@1821@, 82%)g, 71
% as a yelkawelbw.oil. ;' 1 NVR : ( : Lyl H,
4.31 (dd, 2 ye 6.37 (1. | Q@?}%g}’g%&@O%H%H),é;"éon%%)s?x.ﬁ%é,m),

- Br ano- 3-?)h2{-%(15uﬂ=i7r39t71§7ém R-penten-4-yne (D). A solution of the above
al cohol (0.82 g, 3.56 mmml) in anhydrous dichl oronethane (20 M) was
chilled in a dry icé /acetonitrile bath. Triphenyl phosphine (1.40 g, 5.34
nmol) 10 arkabeple Bm)-ﬂlmﬁid?BJﬁhdﬂyl(Qtﬁﬁeﬂ;ylsﬁlﬂé-mLﬁ+§%@gngddEd- After 30
m nutes the reaction ywas quenched wi th saturated sodi dm bi carbonate. The
reaction i )ﬁfﬂ?‘é“%%f'.ggf“b‘?‘fei%@l (08 8v3eT6 ol intapliydrous dichibiroranthord2@ and

di chl or onet T iC: shed, wi brj.ne i ed (sodi um
sul phate), fi S%arse ) -lgli%adcru 0 (I:Jeén rg?ag%ﬁ? B&%r ﬁpwyiﬂlﬁ@hm%ﬁl@% go-3 mmalk D,
used di rdrt layd Nebohsnecininide.9514 SBdamnnlol) Were added. After 30 minu;eg the reaction

N:-.( 3- Phenyl -5-(tri hylsilyl)?2-pgnten-4-yn-1 yl)-sarcosine, ;buty ester
(‘-_E§. To a s&f& P?}?Frﬁgé “ﬁ‘rli'esa & sqstiypibigarbanaten g reantion cuixture was partitidedn )

was added t pBiel ' ' 90_ nmol ot assi um
carbonate (4.91 gsatggdig@%mﬁlﬁ?B%%%ﬁ%gﬁ%g@g@s?%%%ﬁg&?ga@%})w wasg
mol ) .. Af t ewvasigedwith bringyelried sodivm suiphatel; Bltered, 4rid doat@fratdd o pevidedrige. The
filter cakeavflscv\rlash&d vvitp th%]e.a etate. The filtrate was poured into
water and eZtaschromudy Pruss H@Fc B¢ BeXSlePphe or gani ¢ phase was washed with
wat er arid brine, dried (sodium sul phate), filtered, and concentrated.

Col um

Example 4: N~(3-Phenyl-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine, ‘butyl
ester (E).
To a solution of the above bromide in anhydrous acetonitrile (15 mL) was added t-butyi
sarcosine hydrochloﬁde (0.71 g, 3.90 mmol), potassium carbonate (4.91 g, 35.5 munol),
20 and potassium iodide (2.95 g, 17.8 mmol). After 16 hours the reaction mixture was
filtered through celite. The filter cake was washed with ethyl acetate. The filtrate was
._ ) ' poured into-water and extracted with ethyl acetate. - The organic phase was washed with
water and brine, dried (sodium sulphate), filtered, and concentrated. Column
chromatography (25% ethyl acetate/hexanes) provided product E (0.74 g, 58% over 2
25  steps) as a pale yellow oil. E: 'HNMR (CDCl, 300 MHz) 0.19 (s, 9H), 1.41 (s, SH),
2.32(s, 3H), 3.10 (s, 2H), 3.31(d, 2H), 6.33 (t, 1H), 7.26-7.38 (m, SH).

Example 5: N-(3-Phenyl-2-penten-4-yn-1-yl)-sarcosine, 'bﬁtyl ester (F).
To a solution of the above compound (0.74 g, 2.06 mmol) in methanol (10 mL) was
30 added potassium carbonate (1.42 g, 10.3 mmol). After 20 minutes the reaction mixture
 was poured into water and extracted 2 times with ethyl acetate. Thé combined organic
‘extracts were washed with brine, dried (sodium sulphate), filtered, and concentrated to
provide terminal acetylene F (0.58 g, 99%) as an off-white solid. F: 'H NMR (CDCl3,



chromat ogr aphy (25% et hyl acet at e/ hexanes) provided produc®9Rpfid20e g, 58%
over 2 25 steps) as a pale yellowoil. E: "H NWR (CDC13, 300 MHz) 0.19 (s,
9H), 1.41 (s, 9H), 2.32 (s, 3H), 3.10 (s, 2H), 3.31 -(d, 2H), 6.33 (t, 1
H, 7.26-7.38 (m 511). Exanple 5:

, N- (3- Phe M\ 0B3268nt en- 4-yn- | - yI) sarcoshpe, 'butyl ester (FET/USG/0%0! ution
of t he above corrpound (0.74 ¢ .06 mmol) in nethanol (10 nL) was 30 added

t t t
ixt e val) MED e b o 93& aﬁ@”%?k’?(%é?@uféﬂim@b ELTIRLR (0
The conbi n@@6et.FatmcSHextracts were washed with brine, dried (sodium

sul phate), filtered, and concentrated to provide term nal acetylene F
(0.58 g, 99% as an off-white solid. F: '"H NWR (CDC13, 29 April 2004 WO

1) 3 10 (2 NN hel s hebbplpenttig yhordpl Breotly Wl 7
6-1: N (5- ¢ester|( ,ophenyl) 3- phenyl - 2- penten 4-yn-1 yl)-sarcosine, butyl 5
t G f th I F (50 , .0.175 I
ot et by aealip o e et B e D0t st 5D e ety i ) 0. 228
mol ), te%@hdcﬁeﬁ%ﬂﬂ&k@ib\ﬂbﬁéiﬁémzﬁwghh%'o 6RO ny, 0.0 175 mmol ), and
copper(1) iodide (10 ng, 0.0525 mmol Urs the reaction mxture

was dil ut ewmfﬁlph@Yéﬂlwmmmlaﬂm%m ihg,| 0 thnmﬂh)e afid boppet(®) Maide

concentr at chr 5‘V eth L acet at g/ hexanes) provided
acetyl ene @%ﬁgﬁgﬁ% BN?‘%?QE%P[\;W‘%? ¢ 5&9@3‘“ thoo Miz) 1.42

9IHO 2dizhl 00
Egd |2_|)I—I) 7. 2g%zﬁ%ﬁd?é%%?ﬁemﬁe%ﬁ%%ﬁ%ggﬁf@gn C%h%(ch %a% rrpounds

were prepaf2sde cﬁhafh@qcm@hmtesneowdedmayleae Go(fili mg) Eibasd yeltvw aitr Gespbndi fic

L S 225 AT 20 S 0o

(G) 20 PiHpareX(dd2H), 91264744 (thed). on from 2-f 1 uor oi odobenzene to provi de
ng (68% of a yellowoil. 'H NWVR (CDC13, 300 MHz) 1.42 (s, 911), 2.36
(s 3H) 3.14 (s, 2H), 3.39 (d, 211), 6.43 (t, 1H), 7.06 (dd, 2H), T

7. 7154 ] HsimflR fashion the following compounds were prepared from intermediate F and 1.3

‘equivalents of the corresponding aryliodide treated under the conditions described
above.:

6-2: N-(5-(2-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, 'butyl ester, (G).
20 Prepared in a similar fashion from 2-fluoroiodobenzene to provide 45 mg (68%) of a

yellow oil. 'H NMR (CDCls, 300 MHz) 1.42 (s, 9H), 2.36 (s, 3H), 3.14 (s, 2H), 3.39 (d,

2H), 6.43 (t, 1H), 7.06 (dd, 2H), 7.24-7.44 (m, 7H). )

6-3: N-(5-(2,4-Difluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, timtyl éster,
25 (G). - |
Prepared in a similar fashion from 2,4-difluoroiodobenzene to provide 49 mg (70%) of a
yellow oil. 'H NMR (CDCl,, 300 MHz) 1.42 (s, 9H), 2.36 (s, 3H), 3.13 (s, 2H), 3.38 (d,
2H), 6.42 (1, 1H), 6.83 (dd, 2H), 7.26-7.44 (m, 6H). | |

30 6-4: N-(5-(3-Nitrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, (G).
Prepared in a similar fashion from 3-nitroiodobenzene to provide 73 mg (102%) of 2
yellow oil. 'HNMR (CDCl;, 300 MHz) 1.42 (s, 9H), 2.36 (s, 3H), 3.13 (s, 2H), 3.38 (d,



» 6-3: N- (542, 4-Difluorophenyl) 3-phenyl-2-penten-4-yn-1-yl)28amdadok, ' butyl
ester, 25 (Q. Prepared in a simlar fashion from 2, 4-di fl uor oi odobenzene
to provide 49 nmg (7099 of a yellowoil. 1H NWMR (CDC13, 300 MHz) 1.42 (s,

-9H), 2.36 (s, 3H), 3.13 (s, 2H), 3.38 (d, 2H), 6.42 (t, | H, 6.83 (dd,
2H), 7.26-WOAN3YAE -6H). 30 6-4: -2 © PCT/US00/30074
N- (5-(3-N trophenyl) - 3-phenyl - 2- penten 4: yn 1-yl)-sarcosine, "butyl ester,

o (10205 " 0Pt Oy BF 1P AdEsR0, RS b LA RS IE TR & SnE 35 (s (o,
3H), 3.13 ($H).2H), 3.38 (d, 29 Aprll 2004 ., WD 01/ 32602 -23- .

PCT/ USOQY 30074 2H), 6.45 (t, 1 H), 7.26-7.40 (m 5H), 7.48 (dd, 1 H), 7.72
(d, 1 H, 8.13 (d, 1 H), 8.27 (s, 1H), 65

N-(5-(4-Ni t | t t ,
(O bt opar o NEHONRFEIRYD 321 S e R FSRINES altghestirue 51 g
(449 of 5a (Gkpaedi a simtaiNuBhioCHGNB4-nBEoddtenzehe 40 (oSude93‘l) mg 443)‘%) 6§a 3H)

5 17 53 23{**“%" & @P@“ﬁéﬁ?ﬁ %‘YQ@%@%%%M@ I,rﬁp?em @éﬂ) ﬁrﬁsl(d i

yl) - sar cosi 2m), 6. 47Ut IH)E3 8447.43 (A0 565 7.5 L %117 imlar fashion from
2-t hi onet hyl |)odobenzene to pro(\%?dg@w ( 9@18 pi’glﬁyel |l ow oil. 1H NMR

(CDC13) 1.42 (s, 9H), 2.36 (s, 3H), 246(5 3H), 3.14 (s, 2H), 3.39 (d

(o1 - 1Rk 2 topishyinbiogit) > peptrard o plresnmingnbutyt cser;

yl)- sar¢03|qte), tbutyl ester, (G. Prepared in a sim/lar fashl on from
4-chl or oi odobenzene to !;Irow de 52 ng (75% of a yellowoil. '"H NVR (CDC13,
300 Mz) -1.Hrepgred inpgimi 9ﬁomn§-ﬂugm§@1yqlgdob@nge;neso poovide; 19 2pIP6%H 088 (t,

5. (s BRI 2. 90 2000 D24 5 3D 203

ester, (G(dP2Hp&45Ati IH)a7.96 (ﬂd,amj'am(cnnmmm#ﬂmoqﬁgrsmy‘v sedohenzene to
provi de 38 ng (53% of a

| 15  6-7: N-(5-(4-Chlorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
. (G). . -
Prepared in a similar fashion from 4-chloroiodobenzene to provide 52 mg (75%) of a
yellow oil. 'H NMR (CDCls, 300 MHz) 1.42 (s, 9H), 2.35 (s 3H), 3.13 (s, 2H), 3.36 (d,
2H), 6.38 (t, 1H), 7.26-7.39 (m, 9H).
20 _
6-8: N-(5-(4-Isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, .
) (G)- .
Prepared in a similar fashion from 4-1sopropy110dobenzene to provxdc 38 mg (53%) of a
yellow oil. 'HNMR (CDCls, 300 MHz) 1.23 (d, 6H), 1.42 (s, 9H), 2.36 (s, 3H), 2.89
25 (hept, 1H), 3.13 (s, 2H), 3.36 (d, 2H), 6.36 (t, 1H), 7.16 (d, 2H), 7.26-7.42 (m, 7TH).

.69 N-(S-(3,5-Bis(triﬂﬁoromethyl)phenyl)—3-phenyl-2-penten-4—yn-1-yl)-sarcosine,
'butyl ester, (G).
‘Prepared in a similar fashion from 3 S-B1s(tnﬂuoromethyl)1odobenzene to provide 40 mg
30 (46%) of a yellow oil. 'H NMR (CDCl;, 300 MHz) 1.42 (s, 9H), 2.36 (s, 3H), 3.14 (s,
2H), 3.38 (d, 2H), 6.47 (1, 1H), 7.26-7.44 (m, 5H), 7.77 (s, 1H), 7.86 (s, 2H)



yellow oil. "H NWR (CDC13, 300 MHz) 1.23 (d, 6H), 1.42 (s, 29¥pril 2086 (s,
3H), 2.89 25 (hept, I H), 3.13 (s, 2H), 3.36 (d, 2H), 6.36 (t, | H, 7.16
(d, 2H), 7.26-7.42 (m 7H). 6-9:

N-(5 (3,5-Bis(trifluoronethyl)phenyl)-3-phenyl - 2- penten-4-yn-1-yl)-sarcosin
e, ~butyWoddpee?2 (G . Prepared in a sinjlar fashion fromPCTAUS00/30074
3,5-Bis(trifluoromethyl)iodobenzene to provide 40 ngy 30 (46% of a yellow

|. 1H N 1.42 2. 36 { 14 2
gl 38 (d, gﬁ)lﬁcg%% Pgl(’)'(‘) - ZPF“E%“"Y(YRZLI‘(msaS?%S‘“e? b?*fyl( Hzerafﬁ) 7( 85 (sH) oH) .
29 April 2PRpad@ida %ﬁﬁ@&?&%&ﬂﬁom@@bﬁ%@@@ﬁ?&x& ﬂ@mg (33%? of ? gllow oil.

N- (3, 5- Di phenyl -2 nt en- -sarcosine, butyl “este Pr epar ed
ina sinil %MKC&CL‘"@@M éiqﬁseﬂg),tﬁﬁ)@oﬁm %(Sn%ﬂ][ 336 (do2H), 634 (tow
oil. 1H (7ggclé_ 0 ) 1.42 (s, 9H), 2.36 (s, 3H), 3.13 (s, 2H,
3.36 (d, 2 ) 3?(&1 Q?ME:)Z 7.26-7.46 (m 10H). 5 6-11:
N- ( 3- Phényl - 5 (4- th| orret hyI phenyl) 2-penten-4-yn-1yl) - sar cosi ne, tbutyl
ester, (Q | ar fashion from 4-thiomethyli onbenzene to
o ovi e 060 1A @rmgRy kST et hiRum U Ry D 2op entan--yn-1 YD sarsosine, byl
N- (3- Phenyfgier, (é net hyl phenyl) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne, tbutyl ester,
(G. Prepared’'in a simlar fashion from 4-nmethyliodobenzene to provi de 33. 0
my (85% oPreaare;lai h eimiddrifashicn Borh 3-thivnieShylHdobemene neproSide!3Orying (70%)
2-penten-4- n- |q% “sarco& ne, tbutyl ester, (G. Prepared in a simlar

3

fashion fr hi ophene to provide 30.0 nmg. (78% of a brown oi . 20

6- 14: No( 3- Phenyl - 5- (4- tbutyl phenyl) - 2- penten-4-yn-i yl)-sarcosine, “but yl

ester, (Q. . Prepared in a simlar fashion from 4- t- but yl i odobenzene to

provi de 386-(12@ (@ yM-(a-methylphenyl)-2-penten—4-yn-1-yl)-sarcosme, ‘butyl ester, e
G).

Prepared in a similar fashion from 4-methyﬁodobenzene to provide 33.0 mg (85%) of a
yellow oil. '

15 :
6-13: N-(S-(3-Thiophene)-3-phenyl-2-penten-4-yn—1-yl)-sarco;sine, ‘butyl ester, (G).
Prepared in a similar fashion from 3-iodothiophene to provide 30.0 mg (78%) of a brown

oil.

20 6-14: N-(3-Phenyl-5-(4-tbutylphenyl)-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
(G).
Prepared in a similar fashion from 4-t-butyliodobenzene to provide 38.0 mg (86%) of a )
yellow oil.

25 6-15: N-(5-(4-Methoxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
(G).
Prepared in a similar fashion from 4-methoxyiodobenzene to provide 31.0 mg (73'%) ofa

yellow oil.

30 6-16: N-(5—(2-Isopropylphenyl)-3;phenyl-2-penten-4-yn-l-yl)-sarcosine, ‘butyl esfer,
(G).
Prepared in a similar fashion from 2-isopropyliodobenzene to provide 27.0 mg (64%) of

an amber oil.



. yellow oil. 25 6-15: N-(5-(4-Methoxyphenyl)-3-phenyl - 2- penf28\psil $H04
yl)-sarcosine, tbutyl ester, (G. Prepared in a simlar fashion from
4- met hoxyi odobenzene to provide 31.0 ng (73% of a yellowoil. 30 ' 6-16:
* N-(5-(2-1sqgpropyl phenyl) - 3-phenyl - 2- pent en-4-yn- 1-yl ) -sarcosi ne, " butyl
ester, (G .O‘W‘w’\éffgred in a simlar fashigg_from 2-isopropyl PCOUBMYRSETIE t O
provide 27.0 ng (64% of an anber oil. 4 29 April 2004 WO 01132602 - 25-
PCT/ USOOF 30074 6- 17: _
N (5- (4- Bi phenyl) - 3- phenyl - 2pent en- 4-yn- 1-y!)-sarcosi ne, butyl ester, (GQ.
Prepared i n6d7s No(S-@rdiphedyilp-pheayd-2-pbn hchyhilodphanesing, fbg“greggé},q@)_%o ny
(85% of aﬁ/ell woil..5_6:18: ] ) ]
N- (S (4-t ri PIERBTES IR A Riprilan S5op fom dehiphenylipdohearene. tg provide 36 sme (85%hef a
“butyl estggllow&). Prepared in a simlar fashion from
4-trifluoromethyliodobenzene to provide 240 ng (80% of a yellowoil. 10
6-19: N- @S- (4-benzyl phenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne, butyl

ester, (G [ d in a Si r f i on from 4-benzyl i odobenzene to
orovi de 2abSTHg: FEBuritgRor e em BEtip B Sgenieag a1y sareosine, byl
N- (S- (4- et hgsteh €@yl ) - 3- phenyl - 2-penten-4-yu-1 yl)-sarcosine, butyl ester,
(G. Prepared in a sinlar fashion from4-ethyliodobenzene to provide 240
ng (88% of Preprisdiir g singlap gashiqnifgm ¢tidnsronstylivdeberzemotorovide240 m3 (s,
9H), 2.36 (&qo : g, 2H), 3.13 (s, 2H), 3.36 (d, 2H), 6.37 (t, 114),
7.13 (d, 2%5%,0 @%@-y?ﬁﬁg%élm H) . o

10 _
6-19: N~(5-(4-benzylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
G).
Prepared in a similar fashion from 4-benzyliodobenzene to provide 240 mg (80%) of a
light yellow oil.

\‘,'./

15
6-20: N-(5~(4-ethylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, (G).
Prepared in a similar fashton from 4-ethyliodobenzene to provide 240 mg (88%) of
product. 6-20: "H NMR (CDCls, 300 MHz) 1.22 (t, 3H),1.43 (s, 9H), 2.36 (s, 3H),
2.63(q, 2H), 3.13 (s, 2H), 3.36 (d, 2H), 6.37 (t, 1H), 7.13 (d, 2H), 7.26-7.43 (m, 7H).

20
6-21: N-(5-(4-npropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
G). —

Prepared ina szmﬂar fashion from 4-n-propyliodobenzene to provide 240 mg (85%) of

- product. 6-21: 'H NMR (CDCls, 300 MHz) 0.93 (t, 3H),1.43 (s, 9H), 1.57 (sextet, 2H),

25 236, 3H), 257 (t, 2H), 3.14 (s, 2H), 3.37 (4, 2H), 6.37 (1, 1H), 7.12 (4, 2H), 7.24-7.43

(m, 7H).

pLalvy

6-22: N-($-(4-nbutylphenyl)-3-phenleZ-penten-4-yn-l-yl)-sarcosine, ‘buty] ester,
(G)-
30 Preparedina similar fashion from 4-n-butyliodobenzene to provide 260 mg (89%) of a

yellow oil.



20 6-21: N-(5-(4-npropyl phenyl)-3-phenyl -2-penten-4 yn-1 yRY-Agazil 20t ne,

tbutyl ester, (G. Prepared in a simlar fashion from

4-n-propyl i odobenzene to provide 240 ng (85% of product. 6-21: 'H NWR
(CDC13s 300 MHz) 0.93 (t, 3H),1.43 (s, 911), 1.57 (sextet, 2H), 25 2.36

(s, 3H), @chulndz 2H), 3.14 (s, 2H), 3.37 (d, 2H), 6.37 (t 12 (d,
M. 7 247 43 2m TH . 6-22: rctuSbozedrs

N-(5-(4- nbg &O(ené_) 3- phenyl - 2- pent en- 4 yn-1 yl)-sarcosine, bbutyl ester,
(G. 30 Pr ﬁ§ Bpentyiphgnyh-3phenyl-2rpmten-d-yipat -y )i sadaisane émymtem ovi de
260 mg (89¢¢gn of a yellow oil. 29 April 2004 WO 01/32602 -26 PCTI USOO/ 30074
6- 23: N-(5??4 upentyl phenyl ) - 3- phenyl - 2- pent en4-yn-1| -yl ) -sar cosi ne, ' batyl

ester, ( G)’repaleé @A sinilay fashsomfrd)mr&ﬁ@@hﬂyﬁﬂd&ﬁeﬂﬂ%xﬁrt@pﬂ%&é’ﬂ@ﬁ@*{’%‘%?&ea to

provi de 24 9% of a yellowoil. 5 6-2

N (5-(4- ph@‘ﬂg’%/ enyl ) - 3- phenyl 2-penten-4-yn-1 yl)-sarcosine,'butyl ester,
(G. Prgpared in a simlar fashion from 4-phenoxyi odobenzene to provide
34.7 ng (5699 of a yellow film 10 6-25:

N- ( S- (1- napREnNH(S-(d-piiranyyplenybrd-phényl2-peyten-&pndog)-sercobine) buad ester, (O .
Pr epar ed |{b)a simlar fashi on froml-iodonaphthal ene to provide 35.8 ng
(63.5% of* “‘product. 6-25: 'H NMR (CDC13, 300 MHz) 1.43 (s, 9H), 2.40 (s,

3 ! 3.17 3 Bllﬁ&l' i ] - L. '0 .67 d,
|E)|), 7.75- I;&g%r Z)rr? 2211, féés_ﬂéo(?zﬁ(izfl W‘l’%ﬁ"d&wﬂm@% pfovide 8477 it P5698) 34 (

10
6-25: N-(5-(1-naphthyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, (G). sj -
Prepared in a similar fashion from 1-iodonaphthalene to provide 35.8 mg (63.5%) of |
product. 6-25: 'H NMR (CDCl, 300 MHz) 1.43 (s, 9H), 2.40 (s, 3H), 3.17 (s, 2H), 3.42
- (d,2H), 6.53 (t, 1H), 7.33-7.57 (m, 8H), 7.67 (d, 1H), 7.75-7.85 (m, 2H), 8.30 (d, lH)
15 ‘
6-26: N-(S-(4-methyphenyl)‘-3—phenyl-2-penten—4-yn-l-yl)-sarcosine, ‘butyl ester,
(). | |
Prepared in a similar fashion from 4-methyliodobenzene to provide 34.7 mg (88%) of a
light yellow oil.

20
6-27: N-(5-(3-isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, B
(G). _ ' o 13
Prepared in a similar fashion from 3-isopropyliodobenzene to provide 17.6 mg (42%) of
product. 6-27: "H NMR (CDCl;, 300 MHz) 1.23 (d, 6H),1.42 (s, 9H), 2.36 (s, 3H), 2.87

25 (septtet, 1H), 3.13 (s, 2H), 3.36 (d, 2H), 6.38 (t, 1H), 7.15-7.42 (m, 8H), 7.70-7.71 (m,
1H)

6-28: N4(5-(2—naphthyl)-3-phenyl—2-pentén—4-jr‘n-l-yl)-sarcosine, ‘butyl ester, (G).
Prepared in a similar fashion from 2-iodonaphthalene to provide 30.0 mg (69%) of a

30 ‘ colourless oil.



s 6-26: N-(5-(4-methyphenyl)-3-phenyl - 2- pent end-yn-1-y1) - sar 28sipmid 200t yI
ester, (G. Prepared in a simlar fashion from 4-nethyli odobenzene to
provide 34.7 nmg (88% of a light yellowoil. 20 6-27:

+ N (S-(3-1sopropyl phenyl) - 3- phenyl - 2- penten-4-yn-1 yl)-sarcosine, ' butyl
ester, (OOORPBMPared in a simlar fashi&t}_f rom 3-i sopropybreRResseeNe to
provide 17.6 ng (42% of product. 6-27: “°"H NMR (CDC13, 300 MHz) 1.23 (d,
6H), 1. 42 (s ) 3 S, ., 3H), 7 .25 (septtet, 1H), 3.13 (s, 2H), 3.36
(d, 2H), 6. %’38( ﬂ%ﬁ)‘?"‘;“,‘ﬁ@!wh&gﬁ?%pl}?fy ké:l’e?.t%f’r-w.ﬂ?ltyl()mrcoainr, ‘bung: :

N- (5- ( 2- napéstdry ($3.3- phenyl - 2- pent en-4-yn-1-yl ) -sarcosi ne, ' butyl ester, (Q.
Prepared in_a simlar fashion from 2-i odonapht hal ene to provide 30.0 ng
(69% of a PrsparediRasinaia fehion fpen Ag-Himeinu R SRGHGVIA 40 Baiy (980§ 30074
6-29: of a yellow film.

N-(5-(3,4-d rre)t,%yl pﬂenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar.cosi ne, ' butyl
ester, (& . Prepared in a simlar fashion from 3, 4-di net hyl i odobenzene to

provi de 40. ( g‘oég) of ellow film 5 6-30:

N (5-(2- ] so%?@%w% ﬂ%BW%WD-@Ml—EwM -¥nyl-yDsarcosipe;Tbutyl lestey)
ester, (G)(g;)l?repar ed in a simlar fashion from 2-i sopropyli odobenzene to
provide 27.0 ' ng (64% of an anber oil. 10 6-31:

N- ( 5- ( 3, 4neimapared avi sinyilsn fashionFrqun 2riydprépytiodbbenzény -provilld 2‘5@&?@3@549@’&
“butyl ester. (0. . ' |
=" Taamber oil.
10
) 6-31: N-(5-(3,4-metbylenedioxyphenyl).—3-phenyl-2-penten-4—yn—1-yl)—sarcosine,
'butyl ester, (G).

~ Prepared in a similar fashion from 3,4-methylenedioxyiodobenzene to provide 40.0 mg
(94%) of a yellow oil. |
15
6-32: N—(5-(4-pyrro!ylphenyl)-3—phenyl—2-penten-4-yn-l-yl)-sarcosine, ‘butyl ester,
(G). <
Prepared in a similar fashion from 4-pyrrolyliodobenzene to provide 41.0 mg (92%) of a
light yellow oil.
20
' 6-33: N-(S-(4-triﬂuoromethoxyphenyl)-3—pbenyl—2-penten-4-yn-1-yl)-sarcosilie,
-0 ‘butyl ester, (G).
Prepared in a sxmﬂar fashion from 4-trifluoromethoxyiodobenzene to provide 28.5 mg
(61%) of product. 6-33: '"H NMR (CDCI3, 300 MHz) 1.42 (s, 9H), 2.35 (s, 3H), 3.13 (s,
25 2H),3.36 (d, 2H), 6.39 (t, 1H), 7.15 (d, 2H), 7.26-7.39 (d, 2H), 7.46 (d,2H)"

6-34: N-(S-(3,4-dimethoxyph'enyl)-.3-phenyl-2-p enten+yn-i-y04arcoshe, -'butyl
ester, (G). .
Prepared in a similar fashion from 3,4-dimethoxyiodoenzene to provide 35.0 mg (80%)

- 30 ofacolourless oil.

In a similar fashion the following compounds are prepared from intermediate F and 1.3

equivalents of the corresponding aryliodide treated under the conditions described above



Prepared in a simlar fashion from 3, 4- net hyl enedi oxyi odob&8zgmé 2004 pr ovi de
40.0 mg (94% of a yellowoil. 15 6-32: N (5-(4-pyrrolyl phenyl

- 3- phenyl - 2- penten-4-yn-1-yl)-sarcosine, butyl ester, (G. Prepared in a
“simlar fashion from 4-pyrrolyliodobenzene to provide 41.0 ng (92% of a

| i ght yel Wowig2602 20 6- 33: PCTNGS00/30074
N-(5-(4trifluoronet hoxyphenyl) - 3- phenyl“—72g-'pent en-4-yn-1-yl)-sarcosi de,
"butyl ester, (G. Prepared in a simlar fashion from.

4-trifluoronmet hoxyi odobenzene to provide 28.5 ng (61% of product. 6-33:

"H NWVR ( CD@L$5: NRQ8-(Mdainoli - . : , 3.36°
(d, 2H) . 6.39 (t " THn 701?%)2 :(sg’,ie'z'ﬂ)bh, peieR L1t ’?E?“”fﬁﬁ’?'gv'."ig"fé?"iﬁ%’- 6- 34:
N- ( 5- ( 3, 4- direpsrnB%3 pdlay faskiop ifemy 2-icloguimobene4- yn- 1-y| } - sarcosi ne, “butyl
ester, (G. Prepared in a simlar fashion from 3, 4-di met hoxyi odoenzene to
provide 35.0 ng (80% 30 of a colourless oil. In a simlar fashion the

fol | ow ry wedgNHESIgindagyl-3eplingli2 ipeaton- Ay aLIIPYsatDsie Dty edterS@y, Val ent s

of the corresponding aryliodide treated under the conditions described
above: 29 Agfrare bppAmilapfashion frogpiodomdanecT/ USOO 30074 6- 35:

N (5- (2-qui noline)-3-phenyl - 2- penten-4-yin- yl)-sarcosine, ' butyl ester,
(G. Prepare in a simlar fashion from 2-iodoqui nol ene. 5 6-36:

_ El— (5- (i ndarBaamfle lﬁhb ri?{S—?—Ehm}rephehy!o?-])hgﬂyl-zspg(leﬁ“r\ﬁ:-%;%%ﬁcoﬁﬁkﬂﬂ{). (G.
repare I n Imla a I on r 0] | ane. Exa e (-1, :
N- (5 (4- FI doreng souviasien Tl B2 ismse i Smpelinors Sumio cidevas hepted at 40
sol uti ofp of¢ for REthblrse St reftidn ﬁﬁhﬁ@wa@co’oﬁ;ﬂ m&%én%a?e%%fﬂ%%ig Was, was

heated at 40 10 _qur 16 hours. The reaction mxture was co
concent r at dzkenTipdntoelichlorometizne aak passerbthrough adlgedullidrphasd daraetion thbeassed

t hrough a 2g _soli. e extrackion tube, eluting w.th _dichl|oronethane,
t hen et hyl eg'gléllga g‘&?ﬁ%ﬁo nofen eqip{gat}?@}?,élpﬁﬂ mf"&‘&’&‘ili e methanol fraction
was concentrated to provide amino acid 7-1 (39 mg, 90%) as a colourless foam : 'H
NMR (CDCls, 300 MHz) 2.72 (s, 3H), 3.49 (s, 2H), 3.92 (d, 2H), 6.38 (t, 1H), 6.98 (dd,
15 2H), 7.26-7.42 (m, 7H). HRMS calc 324.1400, found 324.1386.

£

In a similar fashion the following compounds were prepared from the corresponding

intermediate treated under the conditions described above -

20 7-2: N-(5-(2-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-2 to provide 31 mg (81%) of a
colourless foam. 'HNMR (CDCls, 300 MHz) 2.68 (s, 3H), 3.47 (s, 2H), 3.90 (s, 2H), )
6.43 (s, 1H), 7.05 (dd, 2H), 7.23-7.42 (m, 7H). HRMS calc 324.“1400, found 324.1408.

25 7-3: N—(S-(2,4-Difluorophenyl)-3-phenyl-2-penten-4-yh-1-y!)—sarcosine, ).
| Prepared in a similar fashion from intermediate 6-3 to provide 34 mg (82%) of a
colourless foam. 'H NMR (CDCls, 300 MHz) 2.70 (s; 3H), 3.48 (s, 2H), 3.91 (s, 2H),
6.42 (s, 1H), 6.78 (dd, 2H), 7.26-7.38 (m, 6H). HRMS calc 342;1306, found 342.1333. -

30 7-4: N+(5-(3-Nitrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in a similar fashion ﬁ‘om intermediate 6-4 to provide 42 mg (68%) of a
-colourless foam. 'H NMR (CDCl3, 300 MHz) 272 (s, 3H), 3.50 (s, 2H), 3.94 (d, 2H),



, Was concentrat ed to provide amno acid 7-1 (39 ng, 90% as 28 Apoil @004 ess
foam: 'H NWR (CDC13, 300 MHz) 2.72 (s, 311), 3.49 (s, 2H), 3.92 (d, 2H),
6.38 (t, 111), 6.98 (dd, 15 211), 7.26-7.42 (m 711). HRMS cal c 324.1400,
found 324.1386. In a simlar fashion the foll ow ng conpounds were prepared
fromthe c¥Q@E36Mdi ng internediate treaped under the condptiosesdeacribed
above : 20 7-2: N-(5-(2-Fluorophenyl)-3-p enyl - 2-penten-4 yn-1

yl) - sar cosi red rominternediate 6-2 to
provi de 31 B%O((QH@ 7568’%(31 85.5‘47102 ‘%gﬁqs ﬁfcﬂw&‘?( 53 1H3oHRMB palp. 68 (s,
311), 3.47 BS1.1245, fpundBN0363, 211), 6.43 (s, 1 H, 7.05 (dd, 211),
7.23-7.42 (m 7H). HRMB cal ¢ 324.1400, found 324.1408. 25 7-3:
N-(5-(2,4-Difluorophenyl)-3-phenyl - 2- pent en- 4- yn 1 yI) sarcosine, (H).

Prepared in 4. t 0 provjde 34 829
of g col ou?%eiqg‘gﬁl&aﬂﬂnmj%ﬂa @W ﬁ“yli)osa( osh "3.48 Er!sg (211/%
3.91 (s, 52I—E’rep6redzn@§lm1|l&t|)fashﬁn7mm(lddcm&dia)te 6-5. tath&@zi g @bi%) oFLRMS cal ¢
342. 1306, %)Olindé34 133

N (5 (3- N ¢ Folmiss fomms” ik (G813, 00 MER)2 66 (5, L6 ), 389 (0, 2Fh.epar e

in a simlagsiaghtnn7 begnmsiat SHWPJdS 2 Ide 42 ngy (68% of a
col ourless foagf EI% NVR ( ( CDCi3, 300%151')2 1743( "2?1‘5 , 3.50 (s, 2H), 3.94

(d, 2H), 't s. 29 April 2004 WO 01/ 32602 - 29- PCT/ USOO/ 30074 6.50 (t, 1 H,

57%5]2.61:7%428 §Oun%§ﬁﬂ%§§( a?"‘?"w‘hﬂ%ﬁenyls q‘Penttla_lQ-ét f—%l)-sarcolsml;i), GI)FI RIS cal ¢
N- (-5- ( 4-1Bi tmpineayﬁ as&mmmm&d@eﬁﬂ&aﬁw&éﬁbh&ﬁ& P%*%ﬁg'ﬂ"g%g 5 Pr epar ed

in asimlar fa nfrpmlnternedlate 6-5 to provi

coourl ess ‘F% 355 WRI'{M@ Sho30AiHz) 26 (§$3H)391)6ﬁ(3, D), 348 (QHH),B 85
(d, 2H), Wik 7.54 (d, 2H), 8.14 (d, 2H). 7-6:
N- (3- Phenyl g ééﬂ%l orre shyﬁg 1237?’55 @]’p@?ﬁ en-4-yn-1-yl)-sarcosine, (I~ 10
Prepared in a simlar fashion fromi nternedi ate 6-6 to provide. 14 ng (87%
of a colo e 13, 300 MHz) 42 (s, 3H), 2.66 (s, 3H),
3.48 (s, &gl’ %S‘éa(a(‘gl""mheﬂx }‘%ol"aeglﬂ-i! W*ﬂﬂrﬂ@-lz-ybesa(rmm@@l) o
15 Prepared in a similar fashion from intermediate 6-7 to provide 40 mg (90%) of a '
colourless foam. 'H NMR (CDCl, 300 MHz) 2.68 (s, 3H), 3.48 (s, 2H), 3.87 (s, 2H),
6.39 (s, 1H), 7.24-7.37 (m, 9H). HRMS calc 340.1 104, found 340.1097.

7-8: N—(5-(4-Isopropylphenyl)—3-phenyl—_2-penten-4—yn-l-yl)—sarcosine, H).
20 Prepared in a similar fashion from intermediate 6-8 to provide 32 mg (99%) of a
colourless foam. 'H NMR (CDCl;, 300 MHz) 1.21 (d, 6H), 2.65 (s, 3H), 2.86 (hept,

1H), 3.43 (s, 2H), 3.86 (d, 2H), 6.36 (t, 1H), 7.14 (4, 2H) 7 26—7 36 (m, 7H). HRMS
calc 348.1964, found 348.1998.

gy

25 | 7-9: N-(S-(S,S—Bis(triﬂuoromethyl)phenyl)-3-phenyl-2-penten—4-yn—l-yl)—sarcosine,
Pfepared in a similar fashipn from intermediate 6-9 to provide 26 mg (76%) of a
colourless foam. 'H NMR (CDCls, 300 MHz) 2.67 (s, 3H), 3.46 (s, 2H), 3.87 (4, 2H),

6.32 (t, 1H), 7.26-7.40 (m, 5H), 7.77 (s, 1H), 7.83 (s, 2H). HRMS calc 442.1242, found
30 4421173,



7-7: N-(5-(4-Chlorophenyl) -3-phenyl - 2-pent en- 4-yn-1-yl ) - sak@dgirihd004 H) . 15
Prepared in a simlar fashion frominternediate 6-7 to provide 40 ng (90%
of a colourless foam 'H NWR (CDC13, 300 MHz) 2.68 (s, 3H), 3.48 (s, 2H),
3.87 (s, 2H), 6.39 (s, 1H), 7.24-7.37 (in, 9H. HRMS cal c 340.1104, found .
340. 1097 . WO 0832602 PCT/US00/30074

k]

N-(5- (4-1sopropyl phenyl) - 3- phenyl 2- peﬁtsgﬁ- 4-yn-|-yl)-sarcosine, (H. 20
Pr epar ed | | t fas ro ternediaje 6-8 to provide 32 ng (99%
o el o N5, BlpHeay %“53 SRESOSIE, - (4 6H), 2.65 (s, 3H),

2. 86 (heptPl‘ePéh'bﬂmﬁsﬂﬁlaf&sh%ﬁ)ﬁorﬁuﬁ@nﬁéﬁaa@@wtﬁ 1&& 18 ﬂ'x% g&%&&&‘l (d, 2H),
7.26-7.36 (m cal c _348.1964, found 3 |

N (5- (3, 5- cml@(rkﬁ fqaubr SHIMR (DR $0§ MHDIR:68/ (s, QH};érfESe(n 2H); 3-89 (d, 2H)
| te 6-
bt de_ o a8 R IPALTAaIEh fol kil %%%%@&%E%%ﬁgb% M) 2 67 (s,
3H), 3516(3 2H), 3.87 (d, 2H), 6.52 (t, i H), 7.26-7.40 (m 5H), 7.77

| 442.1242, found 30 442, 1173. 29 |
(2004 WO 017/7%%8'(13 (M@{g@ﬁwﬁp?ﬂ%"‘wﬂgjgsexcﬁﬁe ey(D2- pent en- 4Alorl

yn-1-yl) Ly di ate
6110 10 priacrac e ikl ELRRTIGH i EmitoRii b Flee ol PG A A QA GOPE 0 "\ )
2.69 (s, :yajlpw:iiolié(s 2H) 3.89 (d, 2H), 6.40 (t, IH), 7.26-7.44 (m
10H). HRMS cal ¢ 306. 1494, found 306.1432. 5 7-11: ]

N- (5- (4-di phenyl ) - 3- phenyl - 2- pent en-4-yn-1-yl)-sarcosine, (H. Prepared in
a simjgr 'f—i@m-gﬁ-;ﬂ-ftﬁﬂhhm:ﬁéﬂ@ﬁﬂﬁh 13B-pKedyd- zﬂ?éﬁ/thﬁ'ﬂ- ?)@ﬁmcfs?ge/‘)(ﬂ?f a

yell ow solid. 1 trifluoroneth henyl®) - 3-

2- pent en- &Ww&dwgsmlacfﬁghlneﬁmwnmdmﬁéa tomrcanéem(] Gumgf (86%) ofiaf r om 3
I nternedi at & 6- to provide 200.0 ng (96% of a yellowfilm 7-13:
N-(5-(4- beX ?y J#ghyl) 3- phenyl - 2-penten-4-yn-1 yl)-sarcosine, (H).

7-13: N~(5-(4-benzylphenyl)-3-phenyl-2—penten—4-yn-l-yl)-sarcosine, (H).
15 Prepared in a similar fashion from intermediate 6-19 to provide 190.0 mg (87%) of a
light yellow solid.

7-14: N-~(5-(4-ethylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-20, to provide 176.1 mg (86%) of a
20 green-grey solid. |

7-15: N-(5-(4-"propylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H). i)
Prepared in a similar fashion from intermediate 6-21 to provide 190.9 mg (93%) of an
orange-white solid. ' |

25
7-16: N-(5-(4-"butylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcesine, (H).
Prepared in a similar fashion from intermediate 6-22 to provide 206.0 mg (91%) of a
j/ellov? solid. |

30 7-17: N-(5-(4-"pentylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in 2 similar fashion from intermediate 6-23 to provide 204.4 mg (98%) of a

yellow solid.



a

15 Prepared in a similar fashion frominternediate 6-19 to2prgwil@60490. 0 ny
(87% of a Ilight yellow solid. 7-14:

N- (5- (4-et hyl phenyl) - 3- phenyl - 2- penten-4-yn-1 yl)-sarcosine, (H. Prepared
in a simlar fashion frominternediate 6-20, to provide 176.1 ng (86% of a
20 green- gM&P01G3824. 7-15: N-(5- (4-"propykphenyl)- 3- phenyl 2PEBISENS084yN- 1
yl)-sarcosine, (H). Prepared in a simlar fashion frominternedi ate 6-21

to provide 1f t

N- (5- (4-"buty phenyljﬁﬁ%&ﬂg’hﬂﬁﬂg S phdiyly "“?ﬁf“gif)“ ]s"éfﬁcs(%f’?fé“e’@
Prepared in I%re}samdhmsﬂmhahfashmhrfmm lméxﬁfeﬂtadd 6-2¢ t6pRYide3 10 gt (100%PEEH U
(910/6) of el k @cLl d. 30 7 17 N (5-(4-" pentyl phenyl) 3- phenyl

2- penten43hg- 91 8§41t osi ne, Prepared in a simlar fashion from
i ntermedi ate 6-23 to provide 204 4 ng (98% of a yellow solid. 29 April
2004 WO 01/ 32602 -31- PCT/ USOQO 30074 7-18:

N- (5- (4- phe k?ﬁdﬂ-éﬁﬂ-)naphthiéh%phznﬂememmaymy,n)-smnme,| @D, (11).
Prepared in rom i nter rovi de 33.0
(108% of a ﬁffdéﬁq iﬂ?ﬂ i Sagﬁoa fro;n Téennegﬁge é‘ tlg to provnc{e 25p 4 mg (82%) of a o
N- (5- ( 1- naphielig)oiBB- phenyl - 2- pent en-4-yn-1 -yl )-sarcosine, (H). Prepared in
a;simlar fashion frominternediate 6-25 to provide 25.4 ng (82% of a

yellow oil. 7-20: N (5-(4-nmethyphenyl)-3-phenyl-2-penten-4 yn-1

yl') - sar cosi ngyq. (%5_{%% b n?rﬁé— anvfli]i)é r j?a%ll% _g:{r%‘r)r}ihg’t madi ate 6-26

to provide 12.6 a ye

N- (5-(3- 1&omrqwéqoinermm)lasfaphenﬂonemmmeeméﬁ-zmd pitvideSEY.6 Bl B@%%
pared in a_si miéar fashion frominternedi ate 6-27 to prow de
S% of a YfHO\yrse brovvn oil. 7-22: N-(5-(2-naphthyl)-3-phenyl-2- penten-4
1-yl)-sarcosine,

7-21: N—(5-(3-isopropylphenyl)—S-pheny!-2—penten-4-yn-l-yl)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-27 to provide 12.6 mg (83%) of a

15 green-brown oil.

7-22: N-(5-(2-naphthyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcesine, (H).
Prepared in a similar fashion from intermediate 6-28 to provide 25.1 mg (97%) of a
yellow solid. '
20
7-23: N—(5-(3,4—dimethylphenyl)-3-phenyl-2-penten-4-_yn—1—yl)-sarcosine, (H).
) Prepared in a similar fashion from intermediate 6-29 to provide 33.2 mg (97%) of a light
yellow solid. :

25 - 7-24: N-,(S-(Z-isopropylphepyl)—S-phenyl—2-pen_ten-4—yn-1-yl)-sarcosine, H).
Prepared in a similar fashion from intermediate 6-30 to provide 15.2 mg (66%) of a flaky

.- yeliow solid.

7-25: N-(5-(3,4-methylenedioxyphenyl)-3-phenyl—2-penten—4&n-1-yl)-sarcosine, (H).
30 Prepared in a similar fashion from intermediate 6-31 to provide 9.5mg (31%) of an off-

white solid.



Prepared in a simlar fashion frominternediate 6-28 to prd%igel 2804 ny
(97% of a yellowsolid. 20 7-23:

N (5- (3, 4-di et hyl phenyl ) - - 3- phenyl - 2- pent en-4-yn- 1-yl ) -sarcosi ne, (H).
Prepared in a simlar fashion frominternediate 6-29 to provide 33.2 ng
(979% of waobi/phez yellow solid.. 25 7- 2?' PCT/US00/30074

N- (5- (2-i sopropyl phenyl) - 3- phenyl - 2- pen %ﬁ-4-yn- 1-yl)-sarcosine, (H).
Prepared i ,Ssimlar fashion frominternediate 6-30 to ovide 15.2
(66&) of a‘;-l@g:al%ﬂgl@w&y[rgi Gj&ppﬂ_géﬁ%yi-s-penten -yn-l-yl?-sarcoglrne, . M
N-(5-(3, 4'1"&%%5}&!1 8% SinfiteY PREOY Rors iMBabdlade B2 b ﬁfbv{’de_\ﬁlr.lln? ()368%?%%5' ne, .
(H. 30 Prepared in a simlar fashion frominternediate 6-31 to provide
9.5ngy (31%ellow salidof f - white solid. 29 April 2004 WO 01/32602 - 32-

PCTI USOCQ' 30074 7-26: N-(5-(4-pyrrolylphenyl)-3-phenyl -2-penten-4 yn-1
yl)-sarcosine, (H. Prepared in a simlar fashion frominternedi ate 6-32
to provsde72%: N-@y4(teiifidoréhetho Sriyly-3-phenyl-Bpeéntéd-4-yn-1-yl)-sarcosine, (H).
N-(5-(4-trifl uor(glrzr(et_hquphe_nyl xygll ;ﬁ?nfl?- Z%en?en- 4 y};lIE 1-yy)lg - sar co’s(|Hr?e,

(H). PrepBrepared in asisilar faéhmé%qw spemmegiate fidtaprnvide2 360 9ig (93°9dw de 23.0
ng (92/ a) efllo@vso‘l' | ow solid. 7-28: N-(5-(3,4-dinethoxyphenyl) 3-phenyl
2-penten-4-yn-1-yl)-sarcosine, (H). 10 Prepared in a simlar fashion from
intermediate 6-34 to provide.25.7 ng (86% of a yellowsolid. In a simlar

f ashi the foll ow J df th '

|t or e aT28t NG pbompbee D Phea s 2chenisn faa- Cubpercosiper (.
N- (5= ( %oq%%pmga 2 Skl E MshioR-RAR L Brmftdidle 6-44d PRAIELSS Pong (SRIHRAE 1N 2
simlar fashton from 6-35. 7-30: ‘

N ( 5- (i ndayellow @lghenyl - 2- pent en- 4-yn-1-yl)-sarcosine, 20 Prepare in a ”:)
simlar fashion from 6-36. )

In a similar fashion the following compounds are prepared from the corresponding
intermediate treated under the conditions described above:

15
7-29: N-(5-(2-quinoline)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,

Prepare in a similar fashion from 6-35.

7-30: N-(5-(indanyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,

20 Prepare in a similar fashion from 6-36.

' Example 8-1: N-(3-Phenyl-5-(4-thiomethylphenyl)-2-penten-4-yn-1-yl)-sarcosine,
(H).
25 A solution of ‘butyl ester 6-11-G(vi) (30.0 mg, 0.0736 mmol) in 96% formic acid was
: heated at 50 C for 3 hours. The reaction mixture was cooled and concentrated. The
residue was taken up in dichloromethane and passed through a2 g solid phase exiraction
tube, eluting with dichloromethane, then ethyl acetate, then methanol. The methanol
fraction was concentrated to provide amino acid 8-1 (14;9 mg, 58%) as a light yellow
30 solid.

In a similar fashion the following compounds were prepared from the cotresponding

intermediate under the conditions described above:



« Exanpl e 8-1: N-(3-Phenyl-5-(4-thionethyl phenyl) - 2- pent en- 429pkil 2004

yl)-sarcosine, (H). 25 A solution of tbutyl ester 6-11 Gvi) (30.0 ny,

0.0736 mmol ) in 96% formc acid was heated at 50 C for 3 hours. The

*reaction mxture was cool ed and concentrated. The residue was taken up in
di chl or om3v@an&6dhd passed t hrough a 2 g33$ol I d phase extr agtirascoiahe,
eluting with dichloronethane, then ethyl-acetate, then nethanol. The

nmet hanol fraction was concentrated to provide anmno acid 8-1 (14.9 ny,

589 as a light yellow 30 solid. In a simlar fashion the follow ng

o o ey R SRy D R B S, 50674

8-2: N (S (Erepasechipy d¥iemlar faskion rf@nyimezmpélﬁteeﬁ%m ;cnpmvyile):‘—OsfhmgQSl%)?ofdlrght

Pr epar ed u}eﬁo Sghhar fashion frominternediate 6-12 to prow de 30.0 ny
(91% of a-“l yellow solid. 5 8-3:

N- ( 3- Phehyl - 5 (3 t hi ophene) - 2- penten-0-yn-1-yl )-sarcosine, (H). Prepared in

asimlar fa fro internedi ate 6-13 to provide 22.0 87% of a
br own sol i @- .g(gﬁg-l’ﬂyng }(&-tﬂiophene)-2-penten-4-ynel-yl)-sarcosme, (H). 5 (879

N- (3- Phenylpeasdedy inidididP £8iiba p‘?ﬂj I D W Prepar ed
ina siml arra%ashl on fromi nte?ﬁ‘gp ate %i%tff] 31 Vﬁigﬁggm ? of a
i ght yel lboows edlidifoaxanpl e 9:

N- ( 5- (4- Bronophenyl ) - 3- phenyl - 2- pent en-4yn-1 yl ) sareosi ne' Butyl 15 ester,
(S) To a solution of ‘terminal acetylene F (3.25 g, 11.4 mmol) in Et3N (75
m) wasj@ddest N3 PHREpI- Wﬁi@gﬂﬁ rilen-44y3 3)4 (1.32 g,
1.14 mol), and;(CuI ﬂg Qg a2 l? 4 hé'n%%r%coggégﬁ?rre

&ver ni ght , Paemrecdﬂmﬁesmlax @dllmi)&lounmtenmdlmtﬁew Ty vide Q20ah NG % paanibEht

provi ded br eﬁbwsolsd(S 84 g, 76% as a yellow

Example 9: N-(5-(4-Bromophenyl)-3-phenyl-2-penten-4yn-1-yl)sarcosine ‘Butyl
15 ester, (S)
To a solution of terminal acetylene F (3.25 g, 11.4 mmol) in E3N (75 mL) was added 4-
bromoiodobenzene (4.19 g, 14.8 mmol), Pd(PPhs)4 (1.32 g, 1.14 minol), and Cul (0.65 g,
3.42 mmotl). The mixture was stirred overnight, and concentrated. Column
chromatography (10% EtOAc/hexanes) provided bromide S (3.84 g, 76%) as a yellow
20 oil

Ry

Example 10-1: N-(S-(4-(3furyl)phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosiné
‘Butyl ester, (G?).
To a solution of bromide S (3.84 g, 8.72 mmol) in DME (25 mL) was added 3-

25 furanboronic acid (1.47 g, 13.1 mmol), Pd(PPh;), (1.01 g, 0.872 mmol), and 2M Na,;COs
(25 mL). The mixture was refluxed for 1 hour, cooled, and partitioned between EtOAc
and water. The organic phase was washed with brine, dried (MgSO,), filtered, and

- concentrated. :Column chromatography (10-12.5% EtOAc/hexanes) provided ester G’
(2.62 g, 78%) as a yellow oil.

30

In a similar fashion the following compounds were made from the corresponding boronic

acid under the conditions described above:



20 oil. Exanple 10-1: 29 April 2004
N-(S-(4-(3furyl)phenyl)--3-phenyl -2-penten-4-yn-1-yl)-sarcosine 'Butyl
ester, (G). To a solution of bromde S (3.84 g, 8.72 nmol) in DME (25 nL)
was added 3 25 furanboronic acid (1.47 g, 13.1 mol), Pd(PPh3)4 (1.01 g,
0. 872 mmowd.01Rz022M Na2CO3 (25 ). Th; m xture was ref | wauudoonedts hour ,
cool ed, and partitioned betvveen Et OAc ﬁd wat er. The organi c phase was

washed with il tere and oncent rated, : Colum

chr omat ogr &?fﬁy%&‘l@ N@P @k‘g‘ﬁ fg '§’t“e ‘Yl’.};sa"("é%BQtY’ 78% as
a yell ow Opdter ,9G°).n a si m | ar fashion the f ol I oW ng conpounds were made
fromthe correspondl ng _boronic acid under the conditions described above:
29 April 2Bepatpdioassribyfashiph frea B-bROhesdoreniq acid to provide 21.0 mg (46%) of

N (5- (4 (3 t%}tﬁhe henyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne ' Butyl
ester, “in asimlar fashion from 3-thi opheneboronic acid to
provi de5 21 0 ny (46% of a colourless film 5 1In a simlar fashion the

fol |l owi ng corrpounds are made fromthe caorrespondi ng boronic acid under the
condi t i onsImasiglap &shippshefollpping compounds are made from the corresponding boronic

N (5-(4- (4%@%51#%?%{:&%&%%%&%?& phenyl - 2- pent en-4yn-1 yl)-sarcosi ne

10 t -Buty repare in a simflar fashion fromS and
4- et hyl - 3- thlopheneboronlc acid. 10-4:

N-(544- (4Met hyl-3-fu heny. he nt en-4yn-1 sar cosi ne
o St (estesy @-ﬁ%@%t@ylrﬂt@oeﬁwﬁ’q) A H RN pnenr Y1y saccostne

4- et hé Hﬁ on| c acid. 10-5:
N- (5- (4- (cycl chexyl) - phenyl ) - 3- phenyl - 2- pent en- 4- yn- 1- yl ) -sarcosi ne tButyI
Est er, Pr epeapareiin asimilan fhshior ﬁemJS)m&4-mnﬂS/lé;’ndnmghehcﬂwomb hadoni ¢ aci d. £

10-4: N—(S-(4-(4Methyl—3-furyl)phenyl)-3-phenyl—2—penten-4yn-l-yl)-sarcosme
t-Butyl ester,
15 Prepare in a similar fashion from S and 4-methyl-3-furanboronic acid.

10-5: N-(5-(4-(cyclohexyl)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine tButyl
Ester,
Prepare in a similar fashion from S and cyclohexylboronic acid.
20
10-6: N-(5-{(4-(cyclopentyl)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine tButyl
Ester, :,J

Prepare in a similar fashion from S and cyclopentylboronic acid.

25 Example 11-1: N-(5-(4-(3furyl)phenyl)-3-phenyl-2-penten-4yn-1-yl)-sarcosine, (H’).
The ester G* (2.62 g, 6.13 mmol) was dissolved in 96% formic acid (26 mL). The
solution was warmed at 40 °C overnight, then concentrated. Column chromatography
(0-8% MeOH/CH,Cl,) provided a pale yellow solid. Trituration with MeOH provided
pure H’ (0.78 g, 34%) as a white solid. Conversion of 11-1 to the corresponding sodium

30 salt was achieved by suspending 11-1 in methanol and adding 1 equivalent of 6M
sodium hydroxide, The solution was then concentrated and the residue was triturated

with isopropanol to provide a white solid.



« 20 10-6: 29 April 2004

N-(5- (4-(cyclopentyl)- phenyl) 3- phenyl - 2- pent en-4-yn-1-yl )-sarcosi ne tButyl
Ester, Prepare in a simlar fashion fromS and cycl opentyl boronic acid. 25
@ Exarrpl e 11-1: N-(5-(4-(3furyl)phenyl)-3-phenyl

2- pent en- AYRUBMS _sarcosine, (H). Thepster G (2.62 g, BCT/BSWBMT was
dissolved in 96% formc acid (26 nL). The solution was warned at 40 C

over ni ght, 8% l\/t:C]—II CHZClZ)
o ovi ded & A Suer i ldgihy Binb AR A SAR foml &5 Pepoptine. 1 (0. 76

g, 34% as antewmedintebbated withon vier cinditionk désoribed abdviae correspondl ng sodi um 30
salt was achi eved by suspending 11-1 in nethanol and adding 1 equival ent of
6M sodi um hydroxi de. The sol ution was then concentrated and the resi due

was trituratigec: Nof ) a i 2004
WO 01/ 32602 35%&%300/%7 hlehyggsﬁlr%ﬂg égtéiﬁ&.gﬁ%o ?1«13'6 B3 @8‘”

conpounds wEreparedde afsHBaL ashienfromdplendedigte 102 trprevidatl &.7tme £59%4) of eyt he
condi tions % ped above: 11-2:

N (5- (4- (3-thiophene)phenyl) - 3-phenyl - 2-penten-. 4-yn-1-yl)-sarcosine, (H).
Prepared in a simlar fashion frominterrredi ate 10-2 to provide 11.7 ny

(59% of an ff- g;(ltﬁrsolld 11-3

N- ( 5- (4~ ( 4 4 Mﬁﬂ@ﬂ‘e")‘ﬂ“@?ﬁﬂﬂﬂlﬂmﬂﬁﬁr%rph@}ﬁ'é!mféﬂemf‘yjmd-}ﬂ- -

sar cosi ne, Fare ina simlar fashion from 10-3. 11-4:

N (5-(4-(4- IVEt hyl -’3-f uryl ) phenyl ) - 3- phenyl - 2- pent en- 4-yn-1 -yl ) - sar cosi ne,
Pr epar e li0n Rrepameiih arsithBart fasivor fromn 1003.4. 15 11-5: _

N-(5- (4-(cycl ohexyl) - phenyl) - 3- phenyl - 2- pent en-4-yn-1. yl)-sarcosine,
Prepare in a sinilar fashion from 10-5. 10-6:

N- (5- (4- (CYEi-QP%DﬁfS)IM)(?m%MLB'ﬁr?ﬁ?ﬂéﬂgh%%ﬁ@ﬁﬁ@-ﬁe?fﬂn-ﬂf-ﬂ)l &S,

Prepare in a si ashi on from
Prepare in a similar fashlon from 10-4.

15 11-5: N-(5-(4-(cyclohexyl)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,

Prepare in a similar fashion from 10-5.

10-6: N-(5-(4-(cyclopentyl)-phenyl)-3-phenyl)-2-penten-4-yn-1-y-sarcosine,
Prepare in a similar fashion from 10-6.
20
Example 12-1: Ethyl 4-(h'iﬂuoromethyl)phenylpropiolate (A).
) o To a solution of 4-iqdobenzoniﬂuoﬂde (256 mg, 0.941 fnmol) in triethylamine (2.5 mL)
. was added ethyl propiolate (0.124 mL, 120 mg, 1.22 mmol), Pd@Ph3)4 (109 mg, 0.0941
mmol), and Cal (54 mg, 0.282 mmol). After 24 hours the reaction mixture was
25 _co_n_cex;trated. Column chromatography (10% EtOAc/hexanes) provided 12-1 (149 mg,

65%) as.a colourless oil.

In a similar fashion the following compounds were prepared from the corresponding
aryliodide and 1.3 equivalents of ethylpropiolate treated under the conditions described
30 above:



20 Exanple 12-1: Ethyl 4-(trifluoronethyl)phenyl propi ol at e2¢ April 2604

sol ution of 4-iodobenzotrifluoride (256 ng, 0.941 nrnol) in triethylamne
(2.5 nL) was added ethyl propiolate (0.124 nL, 120 ng, 1.22 mol),
Pd(PPh3)4 (109 ng, 0.0941 mvol), and Cul (54 ng, 0.282 nmol). After 24

hours t hewioea@héoan m xture was .25... copcentrated. Col umMmpehiesidepsk aphy
(10% Et OAc/ hexanes) provided 12-1 (149 ng7~ 65% as a colourless oil. In a

simlar fashion the follow ng conpounds were prepared fromthe
cor r espondildeg: Etbyl 4-Siwmonephenylpropiodate Akl ent s of et hyl propiol ate treated

pCT/ 1700/ 4000 13 D AR ot AR HoneecaBlo ot ek BT BRE T 2
sim | ar f ashiooriedsrsotnd4- f | uor oi odobenzene to provide 33 ng (4% of a

colourless solid. 5 12-3: Ethyl 2-fl uorophenyl propiolate (A). Prepared in a
simlar fashion from 2-fl uoroi odobenzene to provide 3.46 g (93% of a

col ourl ess 1213:Etﬁ?l!tﬂugi'ﬂ?ﬂeﬁyﬁ}hﬁfo@ﬁwﬂ)ﬂ propiolate (A). 10 Prepared in a

sim lar fashion from 4-chl or 0i odobenzene to provide 4.60 g (100% of a

col our | ess Pseriarad inppsimilarfaphipge from floptededdbpnzepe vd prowide/S.46 P(I3%ayefh in a
simlar fashj o) frofn 2- chl or oi odobenzene to provide 7.64 g (100% of a 15
yel l ow i qﬁf’ e B et hyl 3-t hi enyl propiolate (A). Prepared in a simlar
fashion from 3-thienyliodobenzene to provide 90 ng (53% of a vyellow
solid. 20 12-7. Ethyl 4-nmet hoxyphenyl propiolate (A). Prepared in a simlar
fashi on fr dér4 Ethy bloaenimﬁmmlateﬁ vide 117 ng (13% of a

10 Prepared in a similar fashion from 4-chioroiodobenzene to provide 4.60 g (100%) of a

colourless solid. ’:) '

12-5: Ethyl 2-chlorophenylpropiolate (A).
Prepared in a similar fashion from 2-chloroiodobenzene to provide 7.64 g (100%) of a

15 yellow liquid.

12-6: Ethyl 3-thienylpropiolate (A).
Prepared in a similar fashion from 3-thienyliodobenzene to provide 90 mg (53%) of a
yellow solid.
20
12-7: Ethyl 4-methoxyphenylpropiolate (A).
‘Prepared in a similar fashion from 4-methoxyiodobenzene to provide 117 mg (13%) of a )

coiou'ﬂess oil.

25 Example 13-1: 1-Ethoxycarbonyl-2-(4-(triflucromethyl)phenyl)-4-trimethylsilyl-1-
buten-4-yne (C).
To a solution of PA(OAc)2 (2.6 mg, 0.0115 mmol) in PhMe (2 mL) was added tris(2,6-
dimethoxyphenyl)phosphine (5.1 mg, 0.0115 mmol). After 15 minutes a solution of 12-

" 1(117 mg, 0.573 mmol) in PhMe (3 mL) was added. After 5 minutes

30 (trimethylisilyl}acetylene (0.081 mL, 56 mg, 0.573 mmol) was added. After 21 hours the
_reaction mixture was concentrated. Column chromatography (10% EtOAc/hexanes)
provided 13-1 (144 mg, 83%) as a yellow oil. -



. colourless oil. 25 Exanple 13-1: 29 April 2004

1- Et hoxycar boayl -2-(4-(trifl uoronethyl)phenyl)-4-trinethylsilyl-I-
buten-4-yne (C). To a solution of Pd(QAc)2 (2.6 ng, 0.0115 mmol) in PhMe (2
« mL) was added tris(2,6- dinethoxyphenyl)phosphine (5.1 ng, 0.0115 nmol).

After 15.mwmorxeee sol ution of 12- 1 (117, _ng, 0.573 nmol) m_)
was added. After 5 mnutes 30 (tri nmet hyl -7 yl)acetyl ene (0. g%?%%@&]é%

0.573 mol) ms&{ﬁ%ﬁﬁd A‘{;‘}fﬁ .hours the reaction mxture was
concentrate aghig forRYIEWer pRparad Goin thpcorrespording- 1 (144
my, 83% as p@opi@lh{eqme&hédla@ SrehiRH ‘bg 12004 mo}lfpdgsjc’ E%‘ﬁ%‘%’ 37 PCT/US00/ 30074 In

a simlar fashion the fol ovmngcrrpounswere 8¢ from the
corresponding propiolate internedi ate treat ed by the conditions described
trimethylsilyl-1-buten-4

b ;13- 2: 4- 1 |
ORISR £ 8 Lo SRR et AT AR DR R AR AR e i

29 ny (58% P@épaaedmlalsexwilamdmonlﬁ M-intermediate 12- 0
| - Et hoxycar bﬁn 2-(2-fluor ophen?/I )mﬁm{“? |l$r%t hyzl t&pf‘“f‘d? Z%H{ge(gS[lo)%gyfl&w

Prepared i n®% similar -fashion frominternmediate 12-3 to provide 4.19 g
(80% of a yellow 10 oil. 13-4:
"I - Et hoxycar bonyl - 2- (4-chorophenyl ) -4-trimethyl silyl-1-buten-4 yne (C).

Prepared i nl3-3s ummaxydnhan)m-(zpmnopham)aditﬁ&.eetﬂﬂsﬂyltpbaféﬁu.slﬁe cp4 9

(60% of a Erown 0|I 1 "sf% Et hoxycar bonyl

2-(2- chl or opFFEALFAD ﬂs T‘%iﬂ ‘PfyllmFm!ﬁﬁi!"é‘huk3;tﬁ@rq@e4 1PgdRaY of & peliow

- similar jpasgjlon frominternediate 12-5 to provide 10.4 g (93% of a brown
oil. 20 13-6: _

I”-/Et hoxycar bonyl - 2- (3-f uor ophenyl)-4-trinmethylsilyl-1-buten-4-ync (C).

Prepared in S ar f the coomercially avail able internedi ate
Et hSI 3. 1.’?-4 irﬁthoxyca ony 3 {4—(31%rophenyl)-4-tnmethyly:lyl-l-buten-‘t-yne (©).

Prepared in a similar fashion from intermediate 12-4 to provide 4.04 g (60%) of a brown
oil.

15
13-5: 'I-Ethoxycarbo‘nyl-z-(2-chlorophenyl)—4—trimethylsilyl-l-buten-4-yne (O.
Prepared in a similar fashion from intermediate 12-5 to provide 10.4 g (93%) of 2 brown
oil.

20 13-6: 1-Ethoxycarbonyl-2-(3-ﬂuorophenyl)-4—trimethylsilyl—l-buten-4-yne (O).
Prepared in a similar fashion from the commercially available intermediate Ethyl 3-
fluorophenylpropiolate to provide 0.73 g (85%) of a yellow oil.

N

13-7: l-Ethoxycarbonyl-2-(3-thienyl)—4-trimethylsilyl-1-buten-4-yne (O).
25 Prepared in a similar fashion from intermediate 12-6 to provide 123 mg (90%) ofa

yellow oil.

13-8: 1-»Ethoxyca_rbonyl-2-(4-methoxyphenyl)—4—trimethylsilyl—l-buten-4-yne ).
Prepared in a similar fashion from intermediate 12-7 to provide 144 mg (83%) of a

30 yellow oil.



f 1 uor ophenyl propi ol ate to provide 0.73 g (85% of a yel |l ow28iApril2804:

| - Et hoxycar bonyl -2-(3-thienyl)-4-trinmethylsilyl-I|-butend4-yne (C. 25
Prepared in a simlar fashion frominternediate 12-6 to provide 123 ny
(90% of a vyellowoil. 13-8:

1- Et hoxyc¥¥b¥agel22- ( 4- net hoxyphenyl ) - 4-144 met hyl si l'yl - | - buremAB0yBm74 C) .
Prepared in a simlar fashion frominternediate 12-7 to provide 144 ny

(83% of a W, Qi 0 29 April .2004 01/ 326Q2 _--38 PCT/ USOQJ 30074
Exanpl e 145%9"%’?‘1!—&‘8?/0%1& -r(%ﬁ! f 4r¢'|‘ﬁ!3?5%? PBF@aéﬁ)t@?thY%Y% silyl 2-
penten-0 ypenteA-sphelti on of 13-1 (144 ng, 0.476 mmol) in anhydrous PhMe (2
‘mL) was chilled. in a_dry-ice/acetone bath. A 1.0 Msolution of DIBAL-H in
Phve (1.2 dysolutionpfldnh(idpg 0.476 mmeb ineshydrews Piivle €2 nil)nvasuhilied ina
chilling bath; d ko . ' es, t reaction

it ur o v el TR B A 00 M borRRoR QP ALY i e 22 [ipinoh i

added t & qaddedidropeise.cAfter Hmindtbethe @hilling bathivdsuesoveds Afibi 81 fflitidHaovgh -

Celite. The fi Itﬁ_lrsat e was .concentrated, Col um_ chromat ography (20%
Et OAc/ hexafERYtephgysastign mixture wasichilled ingmice hath and Geligyans Na;SChtell 6Hz0

simlar faghiLlidtde | : formthe .
correspondi nig'g esterallﬁgr?%gpﬁﬁe ?égt?’ggq&% erc\e@hgmgéﬁgﬁ{a?g#sregg%@P%g&h&bove:

14- 2: 1;1Hyﬂ'hoﬁ$4trdﬁe lwas t?m?]meda ]['lglbl)mﬁl clﬁ-oﬂna?gfnphy i(%wg-mowae%&éé) fglﬁrideli?Bo 9,
Prepared i lmla shio rominternediate 13-2 to provide ny 9
of a colo ﬁml‘{nmgr ngi?%? yé]low ol .
1- Hydr ggy- 3- (2-fl uorophenyl ) -5-trinet hyl silyl -2-penten-4 yne. Prepared in a
simlar fashion fromirterrnediate 13-3 to provide 2.65 g (74% of a yellow

20 oil . 14Ima similay tasbiop e followingrampamgs el picpared fydns tHeydor2spoaidingn- 4- yné. )

ester intermediates under the conditions described above:

14-2: 1-Hydroxy-3-(4-fluorophenyl)-5-trimethylsilyl-2-penten-4-yne.
15  Prepared in a similar fashion from intermediate 13-2 to provide 19 mg (80%) of a

colourless oil.

14-3: 1-Hydroxy-3-(2-fluorophenyl)-5-trimethylsilyl-2-penten-4-yne.
Prepared in a similar fashion from intermediate 13-3 to provide 2.65 g (74%) of a yellow
20 oil.

14-4: 1-Hydroxy-3-(4-chlorophenyl)-5-irimethylsilyl-2-penten-4-yne. :}
Prepared in a similar fashion from intermediate 13-4 to provide 2.16 g (62%) of a yellow
oil,
25
‘ 14-5: l-Hydrqu—3-(2~chlorophenyl)—S—trimethylsilyl—2-penten-4—yne.
_ Prepared in a similar fashion from intermediate 13-5 to provide 4.86 g (54%) of a yellow

oil.

30 14-6: 1-Hydroxy-3-(3-fluorophenyl)-5-trimethylsilyl-2-penten-4-yne.
Prepared in a similar fashion from intermediate 13-6 to provide 0.47 g (74%) of a pale

yellow oil.



. Prepared in a simlar fashion frominternediate 13-4 to prd%iAgel 20046 g
(629 of a yellow oil. 25 14-5:
1- Hydr oxy- 3-(2-chl orophenyl )-S-trinmethyl silyl-2-penten-4-yne. Prepared in a
-simlar fashion frominternediate 13-5 to provide 4.86 g (54% of a yellow
oi | . 30 14W@ 01/82¢43d _20. PCT/US00/30074
roxy-3-(3-fluorophenyl)-5-trinet hyIsinI ?penten 4-yne. Prepared in a

iml f 3 de 0. 47 749 f |
Vel ow oi 1. Yo ARG S R G simed st peasemdandla 14.7: - fyd
r oxy- 3- ( 3- t trepaydd) inG: dimilaefabbibs froyl ndrpRtiRNTH7 Y@@rovﬁfe%%&@?‘% & asyéﬁok\ar

fashion from,nternmediate 13-7 to provide 56 of a yeIIow ol
14-8: 1- Hydtoblxy 3- (4- net hoxyphenyl ) -5-tri net hyI S|IyI 2- pent endyne.
Prepared in a simlar fashion frominternediate 13-8 to provide 114 ny
(92% of a yellowoil. Exanple 15-1:

N- (3- (4- (Tr |114+8ndrHMdtWI-}(ﬁamylht)xybh(anylb-sm-iwéthylsﬂﬂ-z ﬁﬁ:ﬂhﬁ nér yn 1- 10
yl) - sarcosi utyl .e A .sol uti.on nol ) in
2y ous: CHBERP I ATk P @Rerng ot L3-8 Kupavsedtf erg (F%at. PPh3
(152 ng, 0. $<owon! ) and NBS (103 ng, 0.578 mmol) were added. After 40

m nutes saturated NaHCO3 was added. The reaction m xture was partitioned
bet ween CH2C12 and saturated NaHCO3. The organi ¢ phase was washed with 15

brine, dri ei‘xgm%iesg)l'-l\l{ 3L(t4%enqluoa}'ggne r]fp%%%lgfﬁtﬁanmet {rl%\i;';ﬁi.ez-ggnlign-4-yn-l-

i nt er medi at €

Br ono- 3-104- §l)ssabdasime) ritylydsierTENY | ) - 5-tri net hyi si | yl - 2- pent en- 4-yne) used
directly |n the next step To a solution of the crude bronide D (139 ny,

0.385 mmol ) 4 selutiomeirlduk (Ve one. 04385iumol)i anbiviisdus CHuEl (4 aﬂr)mmhﬂicd ina

Py oo o1 gL i 20, B 13T 1080 n RS B Bl i
were added. After 40 minutes saturated NaHCO3 was added. The reaction mixture was
partitioned between CH;Cl; and saturated NaHCO;. The organic phase was washed with .

" 15 brine, dried (Na;SOy), filtered, and concentrated to provide crude intermediate D (1-
Bromo-3-(4~(triﬂuoromethyl)phenyl)-S-trimethylsilyl-z-penten-tl-yne) used directly
in the next step.
To a solution of the crude bromide D (139 mg, 0.385 mmol) in anhydrous MeCN (4 mL)
was added t-butyl sarcosine hydrochloride (77 mg, 0.424 mmol), K2CO3 (532 mg, 3.85
20 mmol), and KI (320 mg, 1.92 mmol). After 24 hours the reaction mixture was poured

into water and extracted with EtOAc. The organic phase was washed with water and

o ) brine, dried (Na;S0y), filtered, and concentrated. Column chromatography (15% -
EtOAc/hexanes) provided 15-1 (62 mg, 38% over 2 steps) as a éolourleSs oil.

25 Inasimilar fashion the following compounds were prepared from the corresponding

crude bromide treated under the conditions described above:

15-2: N-(3-(4-fluorophenyl)-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine, ‘butyl
ester (E). _
30 Prepared in a similar fashion from intermediate 14-2 to provide 18 mg (63% over 2

steps) of a colourless oil.



into water and extracted with Et QAc. The organi ¢ phase was2@egimé@004 t h
water and brine, dried (Na2SO™4), filtered, and concentrated. Columm
chromat ography (15% Et OAc/ hexanes). provided 15-1 (62 ngy, 38% over 2 steps)
as a colourless oil. 25 In a simlar fashion the foll ow ng conpounds were
prepar ed WMOMWRAE corresponding crude hypmi de treated undBETREMWBHI ti ons
descri bed above: 15-2: N-(3-(4-fluorophenyl)-5-(trinethylsilyl)-2-penten-4

“1 vl - : § t ¢ [ ¢ :
?Pom |yn% ef?rg?i?gfe 24?93%%%5?%@?3@ &E %%g&q%\i}éﬁﬂéwsﬁ@guggﬁg’ %g' ol(tjpl'ess
oi . 29 Apester B4 WO 01/ 32602 -40 PCT/ US00/ 30074 15- 3:

N-(3-(2-fl woro nyl )= 5-(tri.methylsilyl)-2-penten-4 yn-1-yl)-sarcqsine,

bu'g yl( est gre;{a%%nér%rag@(eﬁsmﬂn o\é'i ‘FN?F%*F&%%#E%FP I?rPB‘r‘#’/Br?t“g @gﬁ aYE214-3 to
provi de 3. 3p§ dfelfdlewesil.2 steps) of a yellowoil. 5 15-4:

N- (3-(4-chl orophenyl )-5-(trimethylsilyl)-2-penten-4-yn-1

yl)-sar@osine, ' butyl ester (E). Prepared in a sinilar fashion from

i nternedi a ‘ ' L. 0 a vellLow ol . 10.1545:

N (5 (5 oS B P RoR D S ooty 52 FonkEn 4 St Shisardcsine e

tbutyl esester(E).. Prepared in a simlar fashion frominternediate 14-5 to

ide 5.39 75%) . of I | | il. i5 15-6;
R (3- (3- 1 Berraptin oy RAHe fr Sepegals e kepronidgr. 55 g (4920t sastin
butyl esggr (B). L
10

Rl

15-5: N-(3-(2-chlorophenyl)-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine, ‘butyl _ ")
ester (E). '
Prepared in a similar fashion from intermediate 14-5 to provide 5.39 g (75%) of a pale
yellow oil. |
15
15-6: N-(3-(3-ﬂuorpphenyl)-S-(trimethylsily!)—2-pente1i—4—yn—l-yl)-sarcosine, ‘butyl
ester (E).
Prepared in a similar fashion from intermediate 14-6 to provide 0.63 g (89%) of a yellow
oil.
20
15-7: N-(3-(3-thienyl)-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester
o O
Prepared in a similar fashion from intermediate 14-7 to provide 61 mg (71%) of a yellow
oil. '
25
15-8: N-(3-(4-methoxyphenyl)-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine,
‘butyl ester (E). '
Prepared in a similar fashion from intermediate 14-8 to provide 14 mg (10 %) ofa’
yeliow oil.
30

’



- Prepared in a sinmilar fashion frominternediate 14-6 to prd%iApel 2088 g
(89% of a yellow oil. 20 15-7:
N-(3-(3-thienyl)-5-(trimethylsilyl)-2-penten-4-yn-1-yl)-sarcosine, " butyl

« ester (E). Prepared in a simlar fashion frominternediate 14-7 to provide
61 ng (71%0843%%ecllow oil. 25 15-8: PCT/US00/30074
N-(3 (4- met hoxyphenyl ) - 5- (trlmethylsHyI) 2 penten 4-yn-1-yl)-sarcosine,

" but yl t f t diate 14-8 t
oo e 35 Babby PO B A A e o
PCT/ USCO' 30 lEestam{Fe 16- 1:

N-(3-(4-(Trj fﬁﬁjo ? % p?g b 2-penten-4 1 yl)sarcosine, " butyl
ester (F). J“ZB é’HPHP X 14 146 mmel) '@)M‘?ﬂﬁ B Waﬁaﬂm-lii@:mlplmgs
dded K2 h t t
%Sepourﬁ?ﬁﬁhﬂér%ﬁﬁﬁﬁﬁ%% it e on Dl Rt i et

washed wht hth IE{@Acddihe organfy3hase whs Mﬂieeldmlahdna; dried® (Mg&()@dﬁlt@:ea r4ndi de
16-1 (36 ny 19 el.l siml hlonthefollovmng
conpounds V\%qn@e ﬁaé%@péaaXWSWt égﬁ‘lﬂ’%@ﬁ&ﬁ&yﬁ °Wt°i‘r net hyl si | yl

I ntermedi ates under the conditions described above: 10 16-2:

N (3-(4-fluorophenyl)-2-penten-4-yn-1 yl)sarcosine, " butyl ester (F).
Prepared i rlne@%mﬂﬂ fyshipa #he followingrmomposndewertreiBedfrom the corebporddingy ( 93%)

of 12 vel | oWy lflg?i:_l &Qﬁe&%&d@gm%lcgr?&%&qsegé/sc)lbed fghLen-4-yn-1

yl ) sar cosi ne,

“ ) . 16-2: N-(3-(4-fluorophenyl)-2-penten-4-yn-1-yl)sarcosine, tbui&yl ester (F).
Prepared in a similar fashion from intermediate 15-2 to provide 13 mg (93%) of a yellow
- oil.

15 16-3: N-(3-(2-fluorophenyl)-2-penten-4-yn-1-yl)sarcosine, tbrutyl ester (F).
Prepared in a similar fashion from intermediate 15-3 to provide 2.22 g (85%) of a

colourless oil.

16-4: N~(3~(4-chlorophenyl)-2-penten-4-yn-1-yl)sarcosine, ‘butyl ester (F).
20 Prepared in a similar fashion from intermediate 15-4 to provide 0.80 g (76%) of a yellow
oil.

16-5: N-(3-(2-chlorophenyl)-2-penten4-yn-1-ylsarcosine, ‘butyl ester (F).
Prepared in a similar fashion from intermediate 15-5 to provide 3.72 g (85%) of a yellow
25 oil |

16-6: N—(3-(3-ﬂuorophenyl)-2-penten-4-yn—1-yl)sarcosine, *butyl ester (F).
Prepared in a similar fashion from intermediate 15-6 to provide 0.42 g (83%) of a pale
yellow sohd

30 )
16-7: N-(3-(3-thienyl)-2-penten-4-yn-1-yl)sarcosine, ‘butyl ester (F).
Prepared in a similar fashion from intermediate 15-7 to pl_-ovidé 46 mg (96%) of a yellow
solid. '



Prepared in a simlar fashion frominternedi ate 15-3 to pr@9iAgpeil20@P g
(85% of a colourless oil. 16-4:

N- (13- (4-chl orophenyl)-2-penten-4-yn-1-yl)sarcosine, "butyl ester (F). 20
Prepared in a simlar fashion frominternediate 15-4 to provide 0.80 g
(76% of WOQRVZERY oil. 16-5: N-(3-(2-chparophenyl)- 2- pent RET/MISHHB0074

yl )sarcosine, “butyl ester (F). Prepared in a sinmlar fashion from
internediate 15-5 to provide 3.72 g (85% of a yeIIow 25 oil. 16-6:

N (3-(3-fluorophenyl)-2-penten-4-yn-1-yl)sarcosine, butyl ester (F).
Prepar ed i ho-&: bTr-@ﬂﬁmetmnpmm}bmnnh%yﬁdhﬁ)ﬁra&nﬁ ¥ Ruerd®).0. 42 ¢

(83% of a,pale ello olid._.30

N- (3-( 3- thrgeﬁ "¥ B:ﬂ‘\lfvaéﬁ b‘%ﬁ%nwf%?dd%lﬁémmwe Exmer(136%) ofg epar ed in
a simlar j,@]ﬁm@im fromlnterrredl ate 15-7 to provide 46 ng (96% of a yellow
solid. 29 April 2004 WO 01/32602 -42 PCT/ USOQ 30074 16-8: .

N-(3- (45rret hoxyphenyl) 2-penten-4-.yn-1 yl)sarcosine, "butyl ester (F).

Pr epal e | i8N AR 753G RS b
N- ( 5- ( 4- Isw}qﬂykmemb,)‘bﬂw(ésté;t((}jl uor onet hyl ) phenyl ) - 2- penten-4- yn-1

yl)-sarcosine, ~huty ster To a solution of 16-1 (35 ngy, 0.099 Mol )
intriet hyTamsﬁlé‘tl(”2°ﬁ11§ I\Ké@“&:‘d @89411“191(3%?1'@8}??1@9'}&#16%@6%(@&&% 0. 129

m La lgdgggpgbérﬁé%g%? ? 23201%29({ g%hl\}/\n/asjjl ?g@ﬁ}"@fg‘goég%mﬂn@ﬁ gr aphy

(10% Ef@AC(SEmgn@.629 pamol).dAfterd 18 Hourd themgactiBh Hixase wasbRenkAed Cblumid N 2
simlar fash:' on the f?MP\ﬁBQ ﬁl LS nds were€ pre8ared from1. 3 equivalents
of the omatography tOAc/hexanes prowded 17-1 (40 mg, 86%) as a colourless oil. ‘}

In a similar fashion the following compounds were prepared from 1.3 equivalents of the
appropriate aryliodide with the corresponding alkyne intermediate according to the
15 conditions described above:

17-2: N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine,

'butyl ester (G). |

Prepared in a similar fashion from intermediate 16-2 and 4-isopropyliodobenzene to
20 provide 14 mg (76%) of a colourless oil.

17-3: N-(5-(4-Isopropylphenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine, )
‘butyl ester (G).
Prepared in a similar fashion from intermediate 16-3 and 4-isopropyliodobenzene to

25 provide 440 mg (79%) of a yeliow oil.

17-4: N—(S-(4-t-Butylphenyl}-3-(2-ﬂuorophergyl)-2—p‘enten-4-yn-l-yl)-sarcosiné,

‘butyl ester (G).

Prepared in a similar fashion from intermediate 16-3 and 4-t-butyliodobenzene to'
30  provide 500 mg (87%) of a yellow oil.



, appropriate aryliodide with the corresponding allcyne int e2bedirdR804
according to the 15 conditions descri bed above: 17-2:

N- (5-(4-1sopropyl phenyl) - 3-(4f 1 uorophenyl)-2-penten-4 yn-1 yl)-sarcosine,

+ butyl ester (G. Prepared in a simlar fashion frominternediate 16-2 and
4-i sopr opyWPd#s2EAzene to 20 provide 14 gy (76% of a col eoreseesers.
17-3:

N-(5-(4-1 soRuaRw_Rh -3- (2-f1 uo h | ),- 2- t en- 4yn- 1-yl ) - sar cosi ne,
byl est o -ChPEKebiopRem i PR oiens} T P ehtem et ereosiges and
4-i sopropyl fndpbesteref@®. t 0 25 provide 440 ng (79% of a yellow oil. 17-4:
N-(5-(4-t-Butyl phenyl)-3-(2-flugrophenyl)-2-penten-4-yn-1 yl)-sarcosine,
'butyl est e:‘gr%%pe.r‘} %Pé%ﬂﬂ@ﬁ%hﬁ%ﬁgmnmeane 13t8 } branidrbisopropyliodabientenc 16- 3 and
4-t-butyl i odaReNzZE 56 o (939,39 PLAY! mg (87% of a yellow oil. 29 April
2004 WO 013§602 438 d/“%soci%g%“@ﬁsz |

N- ( 5- ( 4- I3sopr opyl phenyl ) - 3- (4-chl or ophenyl ) - 2- pent en- 4-yn-1-yl ) - sar cosi ne,

~ '"butyl este C r i n im]ar fashion frominternediate 16-4 and

411-7 i 2 Oprl\f%l ?ﬁ%%é@é‘ﬁgﬁf’@'qpibwjl'%é4ﬁL§6°lghw o PeRteR-dym-d-xl-panepsive] . 5
- 0! - 1 ester (G).

But yl.phenyl é 3-(4-chl orophenyl ) - 2- pent en- 4-yu- 1-yl ) -sarcosi ne, 'butyl
ester (G . Preppeeddn aisimidardashionfromanteimoedidte 64 anidet-thatilmdebaizerde mnstovide
4-tbutyliod [ 514 ng (83% of a pale yellowoil. 10 17-7:
N (5-(4l sop?gﬁgfggﬁgo@?fgég%éggﬂwgﬁmhenyI )-2-penten-4 yn-1-yl)-sarcosine,
"butyl dfter (G. Prepared in a simlar fashion frominternediate 16-5 and

4-1 sopropyl i odobenzene to rovide 0.53 g (97% of a yellow oil.
D 17-7: N-(5-(4-Isopropylphenyl)-3-(2-chloropheny )-2-penten-4-yn-I-yl)-sarcosine,

'butyl ester (G).
Prepared in a similar fashion from intermediate 16-5 and 4-isopropyliodobenzene to
provide 0.53 g (97%) of a yellow oil. -
15 _
17-8: N-(5-(4-t-Butylpheny})-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine,
'butyl ester (G). .
Prepared in a similar fashion from intermediate 16-5 and 4-t-butyliodobenzene to
provide 0.52 g (92%) of a yellow oil.
20
17-9: N-(5-(4-Isopropylphenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine,
; ) ‘butyl ester (G). |
” Prepared in a similar fashion from intermediate 16-6 and 4-isopropyliodobenzene to
... provide 0.16 g (103%) of a yeliow oil.
25 ' :
17-10: N-(S—(4-Isopropylphenyl)-3-(3—thienyl}-2-penten-4-yn-1-yl)-sarcosine, ‘butyl
ester (G).
Prepared in a similar fashion from intermediate 16-7 and 4-isopropyliodobenzene to
~ provide 54 mg (86%) of a yellow oil. '
30 '



15 17-8: N-(5-(4-t-Bu 29 April 2004

tyl phenyl ) -3-(2-chl orophenyl) - 2-penten-4-yn-1-yl)-sarcosine, 'butyl ester
(G. . Prepared in a simlar fashion frominternediate 16-5 and

4-t-butyli odobenzene to provide 0.52 g (92% of a yellowoil. 20 17-9:

N- (5- (4- I'8OPIBI92 phenyl ) - 3- (3-f | uor ophenyl ) - 2- pent en- 4- yn-ECHUS008807a 0S| ne,
"butyl ester (G. Prepared in a simlar tfashion frominternediate 16-6 and

4-i | t ' .16 039 f | I il. 25 17-10:
PP SE Su BB SRR S et ko e
tbutyl es§grcodife, ‘bityEadaa@)in a simlar fashion fromintermediate 16-7 and

4-i sopropy] i odohenzene tqo provide 54 ng (86% of a yellowoil. 3.0 29
Apri | 2004Pxapangd irse giilar fashiog fragsaxterzaivate 1¢-81and 4-isopropyliodobenzene to

N-(5-(4-1 SB‘{%‘%]F}Egp’eﬂ?}‘?éﬂ%ﬁﬁg@%wny' )-2-penten-4-yn-1-yl) -

sar cosi ne, ared’in a simlar fashion from
I nternmefli ate 16-8 and 4-i sopropyli odobenzene to provide 21 ng (129% of a
col ourl ess Met )hél enedi ox | )-3-(3-fl uorophenyl)

2- pent en- 41%£1 N%ﬁ%é’*ﬁéie@g’_é‘?(%ég"%gh?%l Ygdluorept E’lgfeng gen-t-ya-kyhi | ar
fashion fr %&d’i‘ﬁ@"ﬂﬁ?i ak& (1.;(3.- 6. and 3, 4- net hyl enedi oxyi odobenzene to
provide 74.1 ny (’106/() of a’brown oil. 10 ,
.. Prepared in a similar fashion from intermediate 16-6 and 3,4-
methylenedioxyiodobenzene to provide 74.1 mg (106%) of a brown oil.
| 10
- 17-13: N~(5-(4-Ethylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine, )
‘butyl ester (G).
- Prepared in a similar fashion from intermediate 16-5 and 4-ethyliodobenzene to provide
44.0 mg (110%) of a light yellow oil.
15 _
17-4: N-(S-(4—Propylphenyl)—S-(Z-chlorophenyl)-2-penten—4—yn-l—yl)-‘sarcdsine,
'butyl ester (G).
Prepared in a similar fashion from intermediate 16-5 and 4-propyliodobenzene to provide
39.5 mg (96%) of a light yeliow oil.
20 '
Example 18-1: N~(5-(4-Isopropyliphenyl)-3-(4-(trifluoromethyl)phenyl)-2-penten-4-
yn-1-yD)-sarcosine (H). ' )
A solution of 17-1 (40 mg, 0.0849 mmol) in formic acid (2 mL) was warmed at 40 °C for
18 hours. The reaction mixture was concentrated. Column chromatography (0-100%

25 MeOH/CH,Cl,) provided 18-1 (36 mg, 99%) as a yellow oil.

In 2 similar fashion the following compounds were prepared from the corresponding t-

| butyl ester intermediate under the conditions described above:

30 18-2: N-(S-(4-Isopropyl_phenyl)-3-(4—ﬂuorophenyl)—Z—penten-4-yn-l-yl)-sarcosine
(H)
Prepared in a similar fashion from intermediate 17-2 to provide 13 mg (107%) of a

colourless oil.



. 17-13: 29 April 2004

- N-(5-(4- Ethyl phenyl)-3-(2-chorophenyl) -2-penten-4-yn-1|-yl)-sarcosine,
tbutyl ester (G. Prepared in a simlar fashion frominternediate 16-5 and
4-ethylio bené}esge to provide 44.0 ng (110% of a light yellowoil. 15
17- 4: N—(5 yI phenyl ) -3-(2-chorophggyl ) - 2- pent en- 4 yrPCI/US00/30074
yl)-sarcosine, tbutyl ester (G . Prepared in a simlar fashion from

i ntermedi ate 16-5 and 4-propyl i odobenzene to provide .39.5 ng (96% of a
light yellow oil. 20 Exanple 18-1:

N- ( 5- (4- | sok&-BYH(BHérsonronylphenyl)-3+(@ uarophényl)-Plrayn-2yReny§Rafcosid- 1

yl)- sarcosum (H. Asolution of 17-1 (40 ng, 0.0849 mmol) 1n formc acid
(2 nL) was fmed at 40 C for 18 hours. The reaction m xture was
concent r at eRfepdred inasiellapfBhiod FaRhiht 4 cg?—@,ﬁ Y 48-1
(36 mg, 99% %s a yellowoil. In a sefrgnreagi% %%gt&/g% %(Sﬁ Aﬂda ounds
were prepar®do™@kn t he corresponding t- butyl ester internedi ate under t he
condi ti ons described above: 30 18-2:

N (5- (4-1sopropyl phenyl)-3-(4-fl uorophenyl) - 2- penten 4-yn-1-yl)-sarcosine
(H. Pr eparlsen:iM(s,(umumphmﬂmqn-ﬂmaphmﬁy- @4-;3 RyhRapictitledtn 13 O
(107% of Ei’r coldourles % ] % April 2004 WO 01/ 3260 g PCT/US 30074
18- 3 epared 1n a similar fashion from intermediate 174 to provide 434 mg (100%) of a

N-(5 (4- Is%ngmgﬂphenyl )-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
Preg)ared In a simlar fashion frominternmediate 17-3 to provide 379 ng

(99% ol0a pale 5 yellowoil. 18-4: .
(N H§J > (4-t- Eﬂté/ lPP'Ief'?‘&QOP:IB’Olgy%PLCDYq) ;9 Q OI'OP en%'?)%-ei\lréntenw-yln-flﬂ -s:sigcro(;i(insel e
H).
Prepared in a similar fashion from intermediate 17-5 to provide 436 mg (96%) of a beige
solid.

15
-18-6: N-(5-(4-t-Butylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine H).
Prepared in a simiiar fashion from intermediate 17-6 to provide 408 mg (88%) of 2 beige
solid.

20 18-7: N—(S-(4-Isopropylphenyl)-3-(2-chlorophenyl)—2-penten-4-yn-1-yl)-sarcosine
~(@).

Prepared in a similar fashion from intermediate 17-7 to provide 438 mg (95%) of an off-

R

white foam.

- 25 18-8 N-(S-(4—t—Butylphenyl)—3_-(2-chlorophenyl)-2-penten—4-yn-1-yl)-sarcosine (H).
Prepared in a similar fashion from intermediate 17-8 to provide 448 mg (97%) of a

colourless foam.

18-9: N-(5-(4-Isopropylphenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
30 (H).
Prepared in a similar fashion from intermediate 17-9 to provide 0.12 g (93%) of a

colouriess oil.



Prepared in a simlar fashion frominternediate 17-4 to pr 39iAgsil 28M ny
(100%9 of a vyellowoil. 10 18-5:

N- (5- (4-1sopropyl phenyl)-3-(4-chl orophenyl ) -2-penten-4-yn-1-yl)-sarcosine
(H. Prepared.in a simlar fashion frominternmediate 17-5 to provi de 436 ng
(96% of WOMPBHE2 solid. 15 18-6: N (5-(¢-# PCT/US00/30074

But yl phenyi ) - 3- (4- chl orophenyl ) - 2- pent en- 4-yn-1-yi)-sarcosine (fl).

E’g epar ed | ﬂ%-gp';g%ls(gflsgﬁ%%ﬂﬁeﬁi;ﬁ@ IS YPehiteha-Gn 1Oy B2V oSe G, MU

N-(5-(4-1 sBpfp&psiIuphemsaﬂf)r-fgh((ﬁ}fxd)thonmphed)gtb)17210|cte|pt@sﬁde434lmgl (79%) ogar cosi ne

(H). Prepar a simlar fashion frominternediate 17-7 to provide 438

ng (95% o¥ n o"rd- white foam 25 18-8: N

(5-(4-t-Butyl phenyl) 3-(2-chl orophenyl)-2-penten-4-yn-1-yl)-sarcosine (H).

Prepared in a simlar fashion frominternediate 17-8 to provide 448 ny

(97% of al8-ddi Npt(ddsoprepyiphegyD-3-(4-methoxyphenyl)-2-penten-4-yn-1-yl)-sarcesine

(5 (4- Isop{l@oyl phenyl ) -3-(3-fl uorophenyl)-2-penten-4-yn-1 yl)-sarcosine 30
Prepatred in a simlar fashion frominternediiate 17-9 to provide 0.12 g

(93% of aPrepafcdmhemlarlﬂsm&ﬁ&dkﬂﬁnﬂmﬂﬁﬁéte\l@ﬂ%%?&ﬂae 14moRF8IY R 30074

18- 10: N (5- 4 | sopropyl phenyl) - 3- ( 3- t hi enyl) - 2-penten-4-yn-1-yl)-sarcosi ne

(H). Prepca‘?%‘éfelsﬁo simlar fashion frominternediate 17-10 to provi de 34

ng (72%9 of a yellow solid. 5 18-11:

N- (5- (4-1sopropyl phenyl) - 3-(4- met hoxyphenyl ) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne
10 18-12: N-(5-(3,4-Methylenedioxyphenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1-yl)- -

sarcosine (H). | . a,) .
Prepared in a similar fashion from intermediate 17-12 to provide 64.1 mg (88%) of a

orange-brown oil.

15 18-13:N-(5-(4-Ethylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine (H).
Prepared in a similar fashion from intermediate 17-13 to provide 30.1 mg (79%) of a

colourless oil.

18-14: N-(5-(4-Propylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine (H).
20 Prepared in a similar fashion from intermediate 17-14 to provide 13.9 mg (40%) of a
light yellow oil.

Example 20 - Assay of Transport via GlyT-1
This example illustrates a method for the measurement of glycine uptake by tansfected
25 cultured cells.

: Cclls stably transfected with GlyT-lC (see Kim, et dl., Molecular Pharmacology, 45,
1994:608-617) were washed twice with HEPES buffered saline (HBS). The cells were
then incubated 10 minutes at 37 - C, after which a solution was added containing 50 nM

30 {*Hjglycine (17.5 Ci/min_o]) and either (a) no potential competitor, (b) 10 mM
nonradioactive glycine or (c) a concentration of a candidate drug. A range of
concentrations of the candidate drug was used to generate data for calculéting the

concentration resulting in 50% of the effect (e.g., the ICsgs, which are the concentrations



. (H. Prepared in a sinilar fashion frominternediate 17-1120a\pdd004e 14 ny
(7699 of a colourless oil. 10 18-12:
N- (5- (3, 4- Met hyl enedi oxyphenyl ) - 3- (3-f | uor ophenyl ) - 2- penten-4-yn-1-yl) -

¢ sar cosi ne &?} Prepared in a simlar fashion frominternediate 17-12 to
provi de 64WP UG39 of a orange-brown gjl. 15 PCT/US00/30074
18- 13: N- (5- (4- Et hyl phenyl } - 3-(2-chl orophenyl ) - 2- penten-4-yn-1 yi)-sarcosi ne
(1i). Prepajregud hbighd sl ' d; ' |ate.17-13 .t o proyjde
30.1 gy (799 ofg . éolég% #’%Z glﬁ%?&!f W{@@T?ﬁ@ée‘ﬁg %gé f"ﬁeg mcubated another ld _
%( g— (4-Pr gpyinptﬂa ra_yB?TBa(t;&-wﬂgbbﬂmFeHm!eieéépﬁagc; &i&%ﬁi&ﬁhﬁé& lim%@ﬂﬁgﬁkéllg g H) .

repared i i ar_fashion frogminternediate 17- to provide .9 ngy

(409 of a ‘i"PdgﬂP%EhF&ﬁ}‘%‘f“Ff? harvestsd csciillantuas-added tottha eelpm the aella watey T- 1

Thi s exanpl gphltdnet t@ : nt,,;}g | vci ne. ke by

transfected 25 cultu?%%tgsé?ﬁ@%(fj?ic st B%Q?glgﬁ\gg;%qﬂ%&d# ﬁ?#ﬁ%%e“(see

Kim et a}. conniencatawerheompared bepyeenithe sathd 9ellsadftadted)or et € AW ce

wi t h HEPES . i ne (HBS).. The cel.ls re .then incubated 10 m nutes
~at 37 C, af %ﬁl&%ﬁggﬁg@% e Ao fheassaydeirg camdusted-ng 50 nM 30 [3H] gl yci ne

(17.5 G /mmol) and either (a) no potential conpetitor, (b) 10 nM

nonr adi oactiye glycine or (c) a concentration of a candidate drug. A range

of  concent rideicomporndsiaf theprasang inventipn wessastivesas(Gly§- inhibimte data f or

cal cul ating the concentration resulting in 50% of the effect (e.g., the

| C54s, which are the concentrations 29 April 2004 WD 0132602 -47-

PCT/ USOO1(B0 (Exanmsle 1 u chskayofiBindig ©/ NMDYX Ré by 50% . The cells were
t hen incubaﬁ%er 10 mnutes at 37C, after which the cells were
aspirated a iysteates hindiag apsass jogmeastis) interagtion Pficorpounds wdthethe

har vest ed, %S)L %%{gqﬁg g\ﬁgﬂgﬂ%&y&g_the cells, the cells were shaken for

30 m nutes, "d |30act I'vity 1 n the cells was counted using a
scintill ati drest bindimged [H)glyaineco ¢heddhfns gl chretsite evas pFomidPace8idissy to the
contacted or_not, contacted b :

merﬁmod oto &mnweo&i et zYl., i/!olecular Pharmacology, 41, 923-930 (1992); Yoneda et

15  al.,J Neurochem, 62, 102-112 (1994).

The binding test was performed in eppendorf tubes containing 150 pg of membrane
pf'otein and 50 aM PHiglycine in a volume of 0.5 ml. Non-specific binding was
determined with 1 mM glycine. Drugs were dissolved in assay buffer (50 mM Tris-

20 acetate, pH 7.4) or DMSO (final concentration of 0.1%). Membranes were incubated on

_ ice for 30 minutes and bound radioligand was separated from free radioligand by
) filtration on Whatman GF/B glass fiber filters or by centrifugation (18,000 x g, 20 min).

Filters or pellet was washed three times quickly with ice-cold 5 .mM Tris-acetate buffer.
Filters were dried and placed in scintillation tubes and counted. Pellets were dissolved in

25  deoxycholate/NaOH (0.1 N) solution overnight, neutralized and radioactivity was

determined by scintillation counting.

A second binding test for the NMDA-glycine site used [3H]dichlorokynurenic acid
~ (DCKA) and membranes prepared as above. See, Yoneda et al., .J. Neurochem., 60,634-
| 30 645 (1993). The binding assay was performed as described for PH]glycine above except
that PHJDCKA was used to label the glycine site. The final conceﬁtration of PH]DCKA

was 10 nM, and the assay was performed for 10 minutes on ice.



candi date agent, depending on the assay being conducted. TR& AwtB8thds of
the present invention were active as AyT-1 inhibitors. 10 Exanple 21-
Assay of Binding to NVDA Receptors This exanple illustrates binding assays
to measure interaction of conpounds with the glycine site on the NVDA
recept or. A9 P69 hi ndi ng of [3H gl yci negg 0 the NVDA- gl yci BETAISHS08zs
performed according to the nethod of Gimwod et al., Mlecular

Phar macol ogy, 41, 923-930 (1992); Yoneda et 15 al., J. Neurochem 62,
102-112 (1994). The binding test was performed in eppendorf tubes

cont ai ni ng Agerdindingrestrscirfer thp NMBiARglyvihe Sie 0ddd iBtilredt MsicRendi o aFRliyme Of
0.5 m. Nonsspecifdc.hinding was. determ ne i.th 1 nMglycine, Drugs were
di ssol ved i@%ﬂ%syfoﬁﬁﬁs@?lb(%&aﬁﬁnﬁ %g?g}“&&t[mmb( cHpimeleBEe,f i nal
concent r at i pimeéd ard Biths, MVeldoahs, §£1871 d | |t es and
bound radi ol i gand was separ at ed fr%?nlfg?égsgg?% ipg'gbr?aét%gc;ﬁ?ﬁ?%?n%so }on
What man Gr/the EstYas e sape as ahove.s The bipdingassayi dllayetd separate@iebafion of, 20 min) .
Filters or |k d three tinmes quickly with ice-cold 5 nmM
Tris-acet atagﬁﬁhﬁi%tes\rﬁa aé@xﬁ ers were dried and placed in scintillation tubes
and counted. Pellets were dissolved in 25 deoxychol atel NaOH (0.1 N)

sol ution overnjght, neutralized and radioactivity was determ ned by
scintillat i—‘g}‘r‘ @Bﬁhﬂdﬁ@.test/x"@é’éﬁﬁ@dﬂ? ienHEy antagoniss as followDAOG Ingaifne site

d [ 3H] di i i d nb b .
See. Voned i anStaREAIE SR B el of PR oI Y BTaE SRREaRrhi Gl fos” ncs ay
vwas per f@r rgiytines(200 1) dnd Vafiois dodtlrdiayion6f Mb R Sn i B Ested Nhe was

used to label the glycine site. The final concéentration o 3 was 1

nM and t h&aited By theaddinon of Sl FIEIME R0 33 9dsi/mmal); shichodbings foltheddd O %

site used icﬁ%@%ﬁé@%?@%@é?&gﬁ%ﬁF@{enigqaﬁﬁ,fs, G 5%%@%9 %3 yeine
neasuri ng tThe absaydiasgperforbetfol K h80Hat(rdbmaempiiaiRe.. BIS/I rad%%l:?ﬁEy%QQ Burns,
0

J. Neurochem, 62, 187-196 (1994). Preparation of nenbranes r
sepdrated from free by filtration, using a TOMTEC harvester. Antagonist activity was

15 ‘indicated by decreasing radioactivity associated with the NMDA receptor with

increasing concentration of the tested ligand.

The third binding test was operated to identify agonists by performing the test as above,
except that the concentration of glycine was 200 nM. Agonist activity was indicated by

20  increasing radioactivity associated with the NMDA receptor with increasing |
concentration of the tested ligand. '



5 the test was the sane as above. The binding assay al | owed? depheeidse
detection of antagonists and agonists. The third binding test was operated
to identify antagonists as follows: 100 pg of nenbranes were added to
well's of a 96-well plate, along with glutamate (10 pM and 10 glycine (200
nM and vaMod82@3ncentrations of the |Ig;?l’ld to be tested. PUTAISHOSET4WAS
started by the addition of 5 nM[3H MK-801 (23.9 G /mmol), which binds to
the ion Ch@ﬂﬂﬁkﬂgé§%gtated wi th NVDA receptors. The final volume of the
assay was 200 p he assay was perforned for 1 hour at room tenperature.
Bound radi odct i viA gomymind o Parmadledl: from free by filtration, using a TOMIEC
harvester. Antagonist activity was 15 -indi cated by decreasing

radi oactivity associated with the NVDA receptor with increasing
concentration of the tested ligand. The thirdinding test was operated to
i dentify agonists by performng?'t test as abo¥e, except that the
concentration of glycine was 200 n } i was indicated by 20
increasing radioactivity associated w t receptor with increasing
concentration of the tested ligand. 29appri g 2004 WO 01/32602 -49-

“PCT/ USOQO 30074 What is claimed: 5 1. A conpound of Formula 1: Fornula |
wherei.n : Art and Are are independently selected aryl groups, optionally
substituted with up to five substltue@tEF*Q?ﬁpendently selected fromthe
-group cogsisting of 10 al kyl, al koxy, 5% cycl oal kyl oxy,

het er ocy¢l oal kyl , heterocycloalkyloxy, alkanoyl t hi oal kyl, aral kyl,

ar al kyl oxy, whepelroxyal kyl , aryl oxyal koxy, cycloalkyl-_substituted al kyl ,
cycl oal kyl oxy-substituted al kyl, cycloal kyl -substituted al koxy,

cygl oal kyl oxy-substituted al koxy, heterocycl oal kyl - substituted al kyl ,

e A A 0 ) SES U i o B
t hi oaryl - al subistituents independently selected from the group consis_tmg of
10 alkyl, alkoxy, cycloalkyl, cycloalkyloxy, heterocycloalkyl, heterocycloalkyloxy, -
. atkanoyl, thioalkyl, aralkyl, aralkyloxy, éuyloxyalkyl, aryloxyalkoxy, cycloalkyl-
substituted alkyl, cycloalkyloxy-substituted alkyl, cycloalkyl-substituted alkoxy,
cycloalkyloxy-substituted alkoxy, heterocycloalkyl-substituted alkyl,
heterocycloalkyloxy-substituted alkyl, heterocycloalkyl-substituted alkoxy,
15 heterocycloalkyloxy-substituted alkoxy, thioaryl, aralkylthio, thioaryl-alkyl,
aralkylthioalkyl, halo, NO,, CF3, CN, OH, alkylenedioxy, SO,NRR’, NRR’,
| CO;R (where R and R’ are independently selected from the group consisting of H
N ) and alkyl), and a second aryl group, which may be substituted as
above ;

20 o _
R, is selected from the group consisting of H and alkyl ;

'R, is selected.from the group consisting of H, alkyl and benzyl ;
25 . Rjis selected from the group consisting of CO,R, CONRR’, CONH(OH), COSR,
SO,NRR’, PO(OR)(OR”) and tetrazolyl, wherein R and R’ are independently selected

from the group consisting of H and alkyl;

and a salt, solvate or hydrate thereof.



aral kyl thi oal kyl, halo, N, CF3, CN, OH al kyl enedi oxy, S€PMNRR120M:R ,
C2R (where R and R are independently selected fromthe group consisting

of H and al kyl),
20 Ri
sel ect ed. WOUH?

above ;

and a second aryl group, which may be substituted as

Is selected. fromthe group consisting of Hand alkyl ; R2 is

9% e group consisting of _p-al kyl and benzy|PCT/US0030834 s

sel ected fromthe group consisting of CO2R, CONRR , CONH(OH), COSR,

SO2NRR' ,
sel ected

conpound

H, al kyl

sel ected f r om

PO(OR)(OR) and tetrazolyl, wherein R and R are independently

fromthe group consisting of Hand alkyl; and a salt, soI vate or
hydr at e t h2r eof A compaynd acmg woelai :stsmaemwmcaﬁ

SO 30AaR
SR DA o8 LR OB Brpenhiib Bt gt %Nc@éb%?,ihl hal o,

substitute

NO2, CF3, cﬂ\omsozmm NBB,R (#BER R e Carlirifd ?
selected fromthe 5 rogf consisting of Hand alk g

t he forﬁm&wmw@é}ﬂwgm
ﬁyL substituted optionally with up to three substituents
a

tl
elﬁenﬁjé gtgééslgtﬁﬁgﬂlqﬁg y

stituent of

andnalkyl), and@ sybstituenk of thedbanda R -Géme mdatedmy R i S -~ -

hal o, NO2, CF3, CN, OR S®ZNRR , NRR and CO2R, 10

wherein R and mlawzlmdép&mh y sel ected from t he group consisting of
Hand " al kyl .

‘A conmpound acc

I s phenyl. 4.

: t I 2, . wWh Art
c R iih B B L g bonbiinsiopompal it e fren ssmenyl - 5. A

conmpound accor did&gtddfrérhal %\Am be]gﬁh by an '15
optionally substituted fi l?l‘ha] eredbg?%gdr)gﬁg R corrpounfc;6 ording to
cl'ai m 80 wher ei wherginR find B’ aenindepeddentlyl selpeted from the group consisting of H and

15

20

25

30

3. A compound according to claim 2, wherein Ar is phenyl.
4. A compound according to claim 2, wherein Ar is substituted phenyl.
5. A compound according to claim 4, wherein Ar, is phenyl substituted by an

~ optionally substituted five-membered aryl group.
6. A compound according to claim 5, wherein said five-membered aryl group
incorporates at least one heteroatom. _
7. A compound according to claim 6, wherein Arl said five membered aryl group is
a 3-furyl group.
8. A compound according to claim 7, wherein Ar is 4-(3-furyl)phenyl.
9. A compound according to claim 7, wherein Ar is 4-(3-thienyl)phenyl.
10. A compound according to claim 7, wherein Ar, is 4-(1-pyrrolyl)phenyl )
1. A compound according to claim 4, wherein Ar is lower alkyl substituted phenyl.
12. A compound according to claim 11, wherein Ar, is 4-(5]kyl)-phenyl.
13. A compound according to claim 12, wherein said alkyl group is selected from
methyl, ethyl, n-propyl, isopropyl and n-butyl.
14. A compound according to claim 1, wherein Ar; is alkylenedioxyphenyl.
15. A compound according to claim 14, wherein Ar is methylendioxyphenyl.
16. A compound according to claim 15, wherein Ar is 3,4-methylenedioxyphenyl.
17. A compound according to claun 1, wherein Ar; is 2 benzo-fused aromatic group.
18. A compound according to claim 17, wherein Ar is carbocyclic. |
19. A compoﬁnd according to claim 18, wheréin Ar, is naphthyl.
20. A compound according to claim 19, wherein Ar, is 2-naphthy].



i ncorporates at |east one heteroatom 7. A compound accor dPAdprid2604i m 6,
wherein Art said five nenbered aryl group is a 3-furyl group. 20 8. A
conmpound according to claim7, wherein Art is 4-(3-furyl)phenyl. 9. A
conmpound according to claim?7, wherein Art is 4-(3-thienyl)phenyl. 10. A
conpound according to claim7, wherein AbSd-is 4-(1 pyrrolyl)phenyl 11. A
conpound according to claim4, wherein Art is |ower alkyl substituted
phenyl. 1221A ceénmamputindacardingth dny cnk af aaihis 1-fewieErein Ar} isias aryl group

4- (al kyl)-phenyl . 25 13. C ound according.to claim12, rein, said

S kyl ot bubopRonally SebsSaited iR St Ryee ek incBp it fedssus B Wiy
n-butyl. 1448 &ONBRYNRaRGKOLH A8 ali@xg! @i m 1, wherein Arl is

al kyl enedi oxyphehyl .~ ’15. A conpound according to claim 14, wherein Art is

met hyl endi o2¥.pherdytampiotind Aceoodipg tmelaizae 2 bmdwhigh tAg, sluasubstiBifedvdrgdr ein Art i s

3, 4- et hyl egedi o henyl ., 30,.17. coppound. agcording.to claim1, wherein
Arj is a bezg'o-féggﬁnmﬂﬁﬁoédlﬂg& alil 2910 H‘fﬁ%@)ﬁﬁhe&bord! ng to claim1l7,
wherein Art2its cay &agptiund @ccokding fo 610RPRL Rehedsif ArgisRgbdtieuted ghamyl8, Wherein
Arl is naphthyl. 20." A conpound according to claim 19, wherein Art is
2-napht hyl . 239 Ay sampmywd aceprding to plagg ol ciictio isdalerselstigisd iwaybf cl ai ms

R R R TR

hal oal koxy, oafldoad.koxy. 22. A conpound according to claim 21 in which Are,

IS unsubstityted aryl. 3. A.conpound acgqarding.to claim?22.in which Are
s phonyl. B4 ACHBIRING eEORE RGTY e PLr L 2SR R SARE 5 substi t ut ed
phenyl . 25. 78 conpaynshu aessiing 1 shycdidi dFcliims MI9T GhéteiN T8, it $L. _

hal o-substituted phenyl. 26. A conpound according to claim25, wherein Are

i s phenyl siéBsti tAcamnptpdentading toelajm 3@, wherein R, 4 wefigbund according to any

one of cl al 4p1- 20, MG R0 inkSo bhy ofifor AifiToR VheRSE R STORO 27 one
31. A compound according to claim 30, wherein R3 is COOH.
32. A compound according to claim 1, selected from:
N-(5-(4-Fluoropheny!)-3-phenyl-2-penten-4-yn-1-yI)-sarcosine
N-(5-(2-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosuie
N-(5+(2,4-Difluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(3-Nitrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Nitrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(3-Phenyl-5-(2-thiomethylphenyl)-2rpenten-4-yn-1-yl)-sarcosine
N-(5-(4-Chlorpphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-phenyl-2-penten-4-yn-l-yl)-sarcosine,
N-(5-(3,5-Bis(trufluorpmethyl)phenyl)-3-phenyl-2-penten-4-yn-I-yl)-sarcosine
N-(3,5-Diphenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-diphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-trifluoromethylphenyl)-3-phenyl-2-penten-4-yn-1-yi)-sarcosine
N-(5-(4-benzylphenyl)-3-phenyl-2-penten-4-yn-l-yl}-sarcosine
N-(5-(4-ethylphenyl)-3-phenyl-2-penten-4-yn-l-yl)-sarcosine
N-(5-(4-"propylphenyl)-3-phenyl-2-penten-4-yn-1-yI)-sarcosine
N-(5-(4-"butyIphenyl)-3-phenyl-2-penten-4-yn-l-yl)-sarcosine
N-(5-(4-"pentylphenyl)-3-phenyl-2-penten-4-yn-i-yl)-sarcosine
N-(5-(4-phenoxyphenyl)-3-phenyl-2-penten-4-yn-l-yl)-sarcosine



29. A compound according to claim27, wherein R2 is nethyl 29 3@rl A0&npound
according to any one of clains 1-28, wherein R3 is COOK 31. A conpound
according to claim 30, wherein R3 is COOH 32. A conmpound according to
claim1l, selected from

N- ( 5- (4- FMSHE2ny | ) - 3- phenyl - 2- pent en-g4-yn- 1-yl ) - sar cosi RET/USH0/30074
N-(5-(2-Fl uorophenyl) 3- phenyl - 2- penten 4-yn-1-yl)-sarcosuie

N-(5-(2, 4- Iﬁggy [) - '
N-ES 23 Ni ﬂ d enyl ) - _ﬁ-?qh ﬁ@gﬁ% @2?‘4‘- g?'?esgr)co:?:lgom "
N- ( 5- (ﬁ Ni N&H&Wﬁlyp@mﬂéwhe@l-ﬂthm#mﬂ-jl)—yair):loﬁﬁdls cosi ne
N- ( 3- Phen I Q enten-4-yn sar cosi ne
' N-ES (4- ChyIlN'fg {)3hls Ay Py hf}ﬁ@f,@jpgél))ég YH’ Ig’/ S?‘%&‘?ﬂﬁom ne
N—(5 (4- Is(pp (@ hapheiy)-3-pBeiie) Eﬁ@nte%-ﬁ?ﬂ-tleﬂjﬁar}é 4a Yl ) - sar cosi ne,
p

N-(5-(3,5 Bls(trufluorprreth phen enyl - -penten 4-yn-1-yl) - sarcosin
e N-(35%-B- b‘n@ funethyl -pherw -9+96nmr¢b§m-ﬂﬁgd) -sarcosine
N (5-(4-di
N (5 (4 tr P néftﬁﬁﬁﬂﬁ*gﬁ PR Rt -""sér%@%'n?eyl) sarcosine N-(5
N§?5b?zzg{ ph(é;&?rﬂ%ﬂ}?, pﬂm - ?Dfantenyym?ﬁ?ﬁé?#Y sarcom?fé eN—(5-(4- "
propyl phen&y'és@ yi)r2yn¢n1er!y4—yn§ay gicasine
N-(5-(4-"b L
N (8 (4. ﬁt@ﬁﬁ%ﬁiﬂ R e R R

N-(5- (40phbh(5x()3;§hémﬁﬂ)0}®ph¢|gﬁly3-pﬂematmtcﬁ4 nﬂl-)’l')-)saﬁ:%ﬁ@SI ne 29 April 2004
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penten-4 yn- -yl)-sarcosme

, N~(3-Phenyl-5-(4-tbutylphenyl)-2-penten-4-yn-1-yl)-sarcosine

15  N-(5-(4-(3-furyl)-phenyl)-3-phenyl-2-penten-4yn-1-yl)-sarcosine
N-(S-(4-(3-t}ﬁopheng)-phenyl)%-phcnyl-2—penten—4-yn-l-yl)-sarcosine
N-(S-(4—Isopropylphenyl)-3-(4-(triﬂuoromethyl)phenyl)—2—penten—4~yn—1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine

20 N-(5-(4-t-Butylphenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(3-(4-Isopropylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-t-Butylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine :)
N—(S-(4-Isopropylphenyl)—3-(2-chlorophenyl)-Z-penten-4-yn-1-yl)—sarcosine
N-(5-(4-t-Butylphenyl}-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine

25 N—(S-(4~Isopropylphenyl)—3-(3-ﬂuorophenyl)-2-penten-4~yn-l-yl)-saréosine
N-(S-(4-Isqpropylphenyl)-3-(3-thienyl)-2—penten—4;yn—1-yl)-sarcosine
N-(S-(4-Isopropy1phenyl)-3{4-methoxyphenyl)-2-penten-4-yn-1-yi)-sarcbsine
N-(S-(3,4-Methylenedioxyphenyl)-3-(3-ﬂuorophenyl)-2-penten-4~yn—l-yl)-sarcosine
N-(5-(4-Ethylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine, and

30 N-(5-(4-Propylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine |

33,  The compound N-(5-(4-(3-Furyl)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-
sarcosine



5 N-(5-(3, 4-di net hyl phenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne

N- (5- (2-isopropyl phenyl) - 3- phenyl - 2- pent en4-yn- 1-yl ) - sar cosi ne

N (5- (3, 4- et hyl enedi oxyphenyl ) - 3- phenyl - 2- pent en4-yn-1 -yl )-sarcosine
N- (5 -(4-pyrrolyl phenyl)-3-phenyl - 2-penten-4-yn-1-yl)-sarco g9 Agil 2004
N-(5-(4-trifluoromethoxyphenyl)-3phenyl - 2- penten-4-yn-1-yl)-sarcosi ne 10
N- (5- (3, 4-di net hoxyphenyl ) - 3- phenyl - 2- pent en- 4-yn-1 -yl ) - sarcosi ne

N- ( 3- Phenyl - 5- (4-t hi onet hyl phenyl ) - 2- péBten4-yn- | -yl )-sarcosine

N ( 5- (4- Met hyl phenyl ) - 3- phenyl - 2- pent en4-yn- 1-yl ) - sar cosi ne

N- ( 3- Phenyds 5- (8¢ '6$E§¥%&?§ﬁ AWIERYY: P I --§§é§Q§k ; -

N-(3- Phen??l4-' 5- (%cgt"%?y pheny -Sg%g%ant nﬂgr%%cf?‘{l/ll)g-sa cosiraﬁ((aﬂmllgSl 33,

N- ( 5- (4( 3-9d@aati%henyl ) - 3- phenyl - 2 pent en- 4yn- 1-yl ) - sar cosi ne

N (5- (4- (3-t hi ophene) - phenyl ) - 3- phenyl - 2- pent en- 4-yn-1-yl ) - sarcosi ne

gtiﬁ (5: Og?n:as_%pr oRY l})HQI‘?l{]a\éLl.)lﬁcgi (golxlnéots{t{ofnlc%?r{p%%tg%ythgrgge%?i&ﬁy ez’ffé%%% grrr]loéntyo? 1-yl)

N- ( 5- ( 4- | sopmapng heeoyiiing 3o dul drieundichgume dy 1385 andoephiaemacepticallydcreable osi ne

N-(5-(4-1 S&H{e%pyl phenyl ) -3-(2-fl uorophenyl)-2-penten-4-yn-1-yl)-sarcosine

20 N-(5-(4-t-Butyl phenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1 yl)-sarcosine

N- (5-(4-1sopropyl phenyl)-3-(4-chl orophenyl ) -2-penten-4-yn-1-yl)-sarcosine

ﬁ E g E j— T -t ylméle%gwlmﬁﬁn%céuﬁdhl @clﬁrﬁp&ﬁﬂm'ablﬂéﬁﬂ@ﬂh%{hhﬁ-%ﬁn ﬂxe>fh51|nﬁ‘m&esi ne
-(4-1sqgpro en -3-(2-C ro n -2:-penten-4-yn- 1- - sar cosi ne

N (5 (-t “BRroREFERH i Bemeg o) R o Bigh Tl R i Tipdhc  ne 25

N- ( 5- (4- | sinhibipryis pritkeaydd) in 2-paerftlininecdghengd ) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne

N- (5-(4-1sopropyl phenyl)-3-(3-thienyl)-2-penten..4-yn-1-yl)-sarcosine

N (5- (4-1sopropyl phenyl) - 3- (4-nmet hoxyphenyl ) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne

N (5- (3, 4-Xet hyh aped ierpjaim 36 in which the medical condition is 'schizophrenia.

-(3-fluorophenyl)-2-penten-4-yn-1-yi)-sarcosine

N (5- (4- Ethyl phenyl ) - 3-(2-chl or qphenyl.) - 2- pent en-4-yn-1 yl)-sarcosi ne, and

30N (5. (4% by Mt oS e oR Stnc e Fedicabontitin 5 dodhidiR) Soar cosi ne

33. The cadysfumodor\- (5- (4- (3- Furyl) - phenyl) - 3- phenyl - 2- penten-4-yn-1 yl}-

sarcosine. 29 April 2004 -53

39. A useaccording to claim 36 in which the medical condition is Alzheimer's
disease.



34. A conposition conprising a conpound according to any oR2ApFlédns 1 -
33, and a carrier. 35. A pharmaceutical conposition conprising a

t herapeutically effective amount of a conpound according to any one of
claims 1 - 33, and a pharnaceutically acceptable carrier. 36. Use of a
phar maceuti cal conposition as defined ][ég claim35 in the manufacture of a
medi canent for the treatnent of a nmedical condition for which a glycine

t ransport 40. nhi&idetitod for pregarig £chmpovad pdthecbtmila Fheed t hereof. 37. A use
according to claim36 in which the nmedical condition is schizophrenia. 38.
A use according to claim36 in which hefr@dbgal condition is cognitive
dysfunction. 39. A use according to & ai Im 36 in which the nedical condition
is Alzheiner's disease. 29 April=2004~254- 40. A nethod for preparing a
compound of the fornmula H N NIYH Art H, wherei, Art and Are are

i ndependently sel ected aryl groups, optionally substituted with up to five
substituents i @Hdent |y selected fromthe group consisting of alkyl,

al koxy, cycl oal kyl ycl oal kyl oxy,
al kanoyl, thi oal kyI ar a?a&%(*l?ar aPﬁ‘gq%I&%,Q&g‘% %i(%#oukﬁ %Eﬁ&{ oxyal koxy,
cycl oal kyl - subsibitittted \xaﬂhlam tp fnzy:cshhﬂilhbpta:ingtegmu&atiytsaleet&d fmlrrkﬂlle,group

cycl oal kyl - substltuted | koxy, cycl oal kyl oxy-substituted al koxy,
het er ocycl oal kyIPPEHHE 9% ut ed” al kyl, het er ocycl oal kyl oxy- substituted al kyl ,

het er ocycl oal kyl - subst pfyt afkodl kQ¥MalkREL: élgg:n( loR@! Hevdroeicanist i t ut ed
al koxy, thioaryl, aral km(?’t hi o, H{Cﬁl oalrkll;slﬂ3 4 ? §la | kyl t"hi og(lkgﬁyl hal o, NQO2,
heterocycloalkyloxy, alkanoyl, thloalkyl aralkyl, aralkyloxy, aryloxyalkyl

aryloxyalkoxy, cycloalkyl-substituted alkyl, cycloalkyloxy-substituted
alkyl, cycloalkyl-substituted alkoxy, cycloalkyloxy-substituted alkoxy,
heterocycloalkyl-substituted alkyl, heterocycloalkyloxy-substituted alkyl,
heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted
alkoxy, thioaryl, aralkylthio, thioaryl-alkyl, aralkylthioalkyl, halo, NO;,
CFs, CN, OH, alkylenedioxy, SO;NRR’, NRR’, CO;R (where R and R’ are
independéntly selected from the group consisting of H and alkyl), and a
second aryl group, which may be substituted as above;

the method comprising:

(a) reducing an ester of the formula C
CO,Me

I
= Ar.
= 2
Me;Si C

to give an alcohol;
(b) brominating the alcohol of (a) to provide a bromide D
| Br

= An
Me3Si D

(c) alkylating a sarcosine ester with the bromide D to give the sarcosine

intermediate E



CF3, CN, OH, al kyl enedi oxy, SGZNRR , NRR , CO2R (where R ad8 Agril 394

I ndependently selected fromthe group consisting of H and alkyl), and a
second aryl group, which nay be substituted as above; the nethod
conprising: (a) reducing an ester of the fornula C Me3Si Are C, to give an
al cohol ; (b) brom nating the al cohol o% (a) to provide a bromde D Br Are
Me3Si D; (c) alkylating a sarcosine es ®F with the bromde D to gi ve the
sarcosine internediate E Are 29 Apri 04 ~ppy, Ar2 Me3Si' E (d) renoving
the trimethylsilyl group of sarcosing|i nterrredl ate E to provide the
internediate F Hf N CO2tBu Ar2 Exz{ehrcoupling a conpound of the formula

Arl.-1 with the internedi at emg;si @ ve the di arﬁ; conpound G N " CQ2t Bu
Are (d) removing the trimethylsilyl group of sarcosine intermediate E to provide the

intermediate F

| !}l/\COztBu
y é Aro F
(e) coupling a compound of the formula Ar)-I with the intermediate F to give
the diaryl compound G
| l]i/\coztBu
"
Ary G; and

{f) deprotecting the diaryl compound G to give the compound of the formula H.

41.  The method of claim 40, wherein the bromination of (b} comprises treatment

with N-bromosuccinimide.
42,  The method of claim 40, wherein the removal of the trimethylsilyl group in (d),
comprises treatment of the sarcosine intermediate E with potassium carbonate

in methanol.

43.  The method of claim 40, wherein the coupling of () is conducted in the
presence of copper iodide and Pd(PPh;)s.

44.  The method of claim 40, wherein the deprotection of (f) comprises treatment

with formic acid.

45, A method for preparing a compound of the formula &



Arl G and (J) deprotecting the diaryl conpound Gto give 2Ré&psbgpdtind of
the formula H 41. The nethod of claim40, wherein the brom nation of (b)
conprises treatment w th N-bronposuccinimde. 42. The nethod of clai m 40,
wherein the renoval of the trimethylsilyl group in (d), conprises
treatnment of the sarcosine internediatg E with potassium carbonate in
nmet hanol . 43. The nethod of claim40,” érei n the coupling of (e) is
conducted in the presence of copper i ng Pd(PPh3)4. 44. The nethod
of claim 40, wherein the deprotectiof of] (fS: tonprises treatment with
formc acid. 45. A nethod for pre ,a conmpound of the fornmula H 29
April 2004 -56- NCO2H Are Artard "wherein Ari gnd Are are independently
sel ected aryl groups, optionally substituted with up to five substituents
i ndependent |y seheeined fromthe group consisting of alkyl, alkoxy,

cycl oal kyl, cycl oal kyl oxy, heter %% oal kyl het er ocycl Qal kyl oxy,
al kanoyl , thioal kyl X‘%\Pﬁal@# are 4 eg;lyselgcrt?:} &l groRps. optignallyoxyal koxy,

cycl oal kyl - subsgbLihe@ Wqﬁ to ﬁmh@h}% 1 f% %—hfyfs\éfe‘éﬂg ﬁ%:ntéﬂe sgrow

cycl oal kyl -substitute Xy, cycloa tute
het er ocycl oal kydonsistirsg oft ut ed al kyl , het erocycl oal kyl oxy substituted al kyl,

het er ocycl oal kyl - subst i al kox t er.ocycl oal kyl ox tituted

al koxy, thioaryl, aral R@‘P’t ﬁﬁ‘axyst%%aw CX?IR#YMQ’&}%?‘E%?%@? hal o, NO2,

CF3, CN, OH, al kyhael%@yaesaakyﬁ%I\Aﬁanoyﬂ,\lﬁ’ﬁ%alkﬁ%ﬁkwﬁaﬁdn@yl&ﬁaﬁy;&yamyﬁ
aryloxyalkoxy, cycloalkyl-substituted alkyl, cycloalkyloxy-substituted

alkyl, cycloalkyl-substituted alkoxy, cycloalkyloxy-substituted alkoxy,
heterocycloalkyl-substituted alkyl, heterocycloalkyloxy-substituted alkyl,
heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted
alkoxy, thioaryl, aralkylthio, thioaryl-alkyl, aralkylthioalkyl, halo, NO,,
CF3, CN, OH, alkylenedioxy, SO,NRR’, NRR’, COzR (where R and R’ are
independgntly selected from the group consisting of H and alkyl), and a
second aryl group, which may be substituted as above;

the method comprising:

(a) coupling intermediate L

with an aryl propiolic ester O
Ar2

to give the diaryl compound P

(b) reducing the diaryl compound P to provide the alcohol @
| OH
4 AI’Q
Ari o;




i ndependently sel ected fromthe group consisting of H and @214t 2084d a
second aryl group, which nmay be substituted as above; the nethod
conprising: (a) coupling internmediate L Art L; with an aryl propiolic ester
O Are = CO2Et 0; to give the diaryl conmpound P CO2Et Are Ari P; (b)

reduci ng the diaryl conpound P to provige the alcohol Q COH | Are Arl Q
29 April 2004 -57- (c) brom nating t he >ar cohol Qto give the bromde R CBr
Art R (d) al kylchbiongnatingahe alsold (B8t gve thietbforhide br omi de R to provide the
intermediatee G Are G and (e) deprotecting the internediate Gto give the
compound of the fornmula H 46. The net hod Bl ai m 45, wherein the coupling
of (a) conprises coupling internediate L.Jand aryl propiolic ester 0 in the
presence of palladium acetate and pha i néd i gand. 47. The nethod of

clai m 45, wherein the bronination off{b) conpriges bronination with
N-bromosucci ni "Ed? Sl'kylating a sarcosine ester with the bromide R to provide the intermediate

G

I?I/\COztBu

|
= A
Arf G; and

(e) deprotecting the intermediate G to give the compound of the formula H.

46.  The method of claim 45, wherein the coupling of (a) comprises coupling
intermediate L and aryl propiolic ester O in the presence of palladium acetate

and phosphine ligand.

47.  The method of claim 45, wherein the bromination of (b) comprises bromination

with N-bromosuccinimide.

48.  The method of claim 45, wherein the deprotection of (e), comprises treatment

with formic acid.

49. A method for preparing a compound of the formula H”
| [}!/\COZH
{’/ AI’2

Arg H’
wherein
Ar; and Ar; are independently selected aryl groups, optionally
substituted with up to five substituents independently selected from the group

consisting of



48. The method of claim45, wherein the deprotection of (eP?AmigPd4es
treatnent with formc acid. 49. A nethod for preparing a conpound of the
formula H Are N CO2H Are H wherein Are and Ara are independently

sel ected aryl groups, optionally substituted with up to five substituents
I ndependent|ly selected fromthe group onsisting of 29 April 2004 -58-

al kyl, al koxy, cycl oal kyl, cycloalkylo%@ het er ocycl oal kyl ,

By ot kyre Y aryl oxyal toy ych oal 'W“S%li‘%’]!""“h:?i?’f"im

cy¥| oa?/kyl oxy- subﬁ?tpwﬁyﬁaﬁﬁﬁpwafk 0% ﬁawil@r %ralﬁfg{ @ﬁyﬂéemméwaﬂcyl

Pt er ocy ol oal kyl ong SRRExp é?é’l@*‘m%ﬁﬁ*ﬁ%?%‘#&ﬁ ARk paRa O

al koxy, heter ocyc klial, kydloadiylsmbstititted tablabxy ad e meik ylaxdyi- smbstithited atlalkicy | t hi o,
SRR NRR | copRerHapaRR sifande gk Nefneloattry bt 6 Tom ¢ ne

group Con5| 5“ ng ﬁéteﬂdc?&l@al@&lkﬁbhtuﬁzﬂ@H{O‘A@eﬁe@éracﬁlﬁlkﬁoﬂpidb%{édy
substituted with a second aryl group, whi be "substituted as above;

t he met hod conpri 8keyy, t](uggryl;@mjkylﬂgo mbmhﬁﬂwhaméh}ﬂ@lmlwlihﬂlfaﬁ\@m ernedi at e

FN7"CRtBu Are A Fon, o, alkylenedioxy, SO;NRR’, NRR’, COzR (where R and R’ are

independently selected from the group consisting of H andlalkyl), and
wherein Ar; is optionally substituted with a second aryl group, which may
be substituted as above;

the method comprising:

(a) coupling 4-bromoiodobenzene with an intermediate F

i I‘lxl/\002tBu
= A
H F

to provide an intermediate §

| l\ll/\COZtBu
= An
Br S,
(b) coupling a boronic acid intermediate of the formula
OH
Ar3_B\
OH

with the intermediate S to give an intermediate G*

| [}l/\COﬂBu

= Arp

Arg G* and

(c) deprotecting intermediate G'“to provide the compound of the formula H”.



to provide an internmediate S CO2tBu S; (b) coupling a bor oRPAnridi2804
internmediate of the formula OH Ara-B OHwith the internediate S to give an
internediate G™ CQ2tBu i _N Are G and (c) deprotecting internediate Gto
provi de the conpound of the fornmula H 29 April 2004 -59- 50. The nethod of
claim49, wherein the coupling of (a) i§ conducted in the presence of
copper iodide and Pd(PPh3)4. 51. The né Aod of claim49, wherein the

coupl i ng of0.( b) Thesmethnd uftlenn #9, wheeein pheeompling of (aPib(dehdRjtéd mrthe Na2CO3. 52.
The net hod of cl aim49, wher.ei. thg gﬁﬂ)ﬁ]q)t ection of (c), conprises
treatment wit PTEYSPR of coppef lodide and P 3)4-

51.  The method of claim 49, wherein the coupling of (b) is conducted in the
presence of PA(PhsP)4 and Na;COs.

52. The method of claim 49, wherein the deprotection of (¢), comprises treatment

with formic acid.



