s Titl e: DI ARYL- ENYNES [err] [err] [err] Abstract ProvBdextil286éng
other things, is a conpound of Formula (1), wherein, Ar[err] and Ar[err]
are independently selected aryl groups, optionally substituted with up to
"five substy i ndependently selected fromthe group consisting of

al kyl , a|£§§3?@%?? cloal kyl, cycl oal kyl oxy, heterocycl oal kyEI/US00/30074

het er ocycl oal kyl oxy, al kanoyl, thioalky,~ aral kyl, aral kyl oxy,

aryl oxyal kyl, aryl oxyal koxy, cycl oal kyl -substituted al kyl,

cycl oal kyl oxy-substituted al kyl, qygh@gtﬁmhygvﬁ§tituted al koxy,

cycl oal kyl oxy-substituted al koxy, hete- rocycl oal kyl -substituted al kyl,

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

het er ocycl daleyesspiingensionirelates turia elakoofidiaryhematey,|to phirtddsiktidaPeompositions

t hi oarylal . |t hioal kyl | o err]., CFlerr], CN, OH_

al kyl ene%i lc%é{}tal @g elré)r‘]]%ﬁalgzg,%eﬁé@ ??%%'\J]gﬁr?l%&?ié‘nﬁnﬁ?fﬁpﬁﬁﬁm disorders
i-ndependentusingsatiecdmpbundom t he group consisting of H and al kyd), and a

second aryl group, which nay be sub stunted as above; R err] is selected
fromthe group consisting of Hand alkyl; Rerr] is selected fromthe group

consi sting . yl; Rerr] is selected fromthe group
qurd thé& 4

Bk
consisting_c)f_I 4 ., CONH(OH), COSR, Ss(err]NRR, PQLOR)(OR)
and t et r azSymaptic ssion® acomplex d61en bNAGRENER chvni Rl @GHE that [lﬂ‘falw}e?ﬁ group
consi st,.ng of L]l—i abr]d al kgll; agld % salt, solvate or hydrate thereof.
10 "~ considerable array of specialized structures in both the pre- and post-synaptic terminal
- and surrounding glial cells (Kanner and Schuldiner, CRC Critical Reviews in

3 o Biochemistry, 22, 1987:1032). Transporters sequester reurotransmitter from the

synapse, thereby regulating the concentration of heurotransmitter in the synapse, as well
as its duration therein, which together influence the magnitude of synaptic 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.l

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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i nvention relates to a class of diaryl-enynes, to pharnaceuti cal
conpositions 5 containing themand to nmethods of treating neurol ogi cal and
neur opsychiatr | i sorders using such conpounds. Background of the
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well as its lggélg F%r%??‘%eélg%é &%t@ﬁ af%&é‘?ﬁ@?“?ﬁﬁ%ﬁ&%‘*{ﬂﬁ@ﬂﬁﬂgﬂﬁ@&ée of
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transm ssi oHS 1P %@mmﬁﬁoﬂﬂgﬁm@%ansmtter into the
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Neurotransmtter transport is dependent upon extracellular sodiumand the

vol tage 2@l¢in¢ else funstions imssxcititeryneanismission bynededulstinpcthé haishs ofF glutiee
neuronal fifrin as,.. for ex |l e, durjng a seizure, transporters can
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Phar.macol ogi ¢ nodul ati on of neurotransmtter transportérs us pr(Sl\Illl'des a
means i géﬁhﬁ%ﬁgs-swﬁi)plﬂ?’c?-kﬁ)t Spécifcallyhglybing ioan aldizatosetoragodistarhe f or 25

the treat ol agi cal, and iatric di . _The am i d-

al'yci ne. |  clesn o Pl SRRt RN ARy D s (DAY semromarcvaton 1

system f ua€NMDARgcditord didiedseddoRivin® hid Sctu@XOnladRic, ﬁbﬁ'&ﬁﬂé@&laﬁ%& ther Vous
ervo

system both the central and peripheral portions of the n us systemare
i nt ended. TRWSB. etsby prareasing the likelihood that it will fire an action potential.

15 NMDA receptors in ihe hippocampal region of the brain play an important role in a
model of synaptic plasticity known as long-term'potentiation (LTP), which is integral in
certain types of Ieah:ing and memory (Hebb, D.O (1949) The Organizatioﬁ 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 resulis 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. |



» 30 functions of glycine are nediated by two different ty]pe§29odiprﬂ@6%tor,
each of which is associated with a different class of glycine transporter.
The inhibitory actions of glycine are nediated by glycine receptors that

~are sensitive to the convul sant al kal oid strychnine, and are thus referred
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(LTP), which is integral in certain types of |earning an
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and better rf,ormazr& e ég'} ,lé ts of learning and nenory (Tang et al.
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i ncreased |Gydrdisithat, it ismot inhikid by sarosinpss is alnccade forgilycind Mansport 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).



soci al / sexual interactions (Mdhn et al. (1999) Cell 98: 427-31%8‘)‘)?11 %%Oése
aberrant behaviors can be aneliorated using the antipsychotics hal operi dol
and cl'ozapine. 30 NVDA receptors are widely distributed throughout the
brain, w woei/ee2icularly high density in the cerebral coidiRseaasha

hi ppocanpal formation. 3 WO 01/ 32602 -3 %g April 2004 PCTI US00/ 30074

Mol ecul ar cl oning has reveal ed the existence in nmamalian brains two

cl asses of glycine transporters, termed AyT-1 and AyT-2. AyT-1 is found

t hr oughout i 3 }s | ested that its
di stributi c;l:\Hg ?cr)%% gﬂslggﬂggntpg@?ﬁgétcooﬁ- gflgﬁ%%#ee#gﬁgﬁ%%wg% IR
receptors (aBiproyides comtpositidas nsafyl 18 treaOmBdRAeoddfijons Sorphiek dlghycied oni ng has.
further reyeal ed the .existence.o hree variants.of GyT-1, terned GyT-1
a, AyT-1 Mﬂﬁ"r@'ﬁ&ﬂ?ﬁg’&.aﬂ \BB“B"I‘.JI"FH@%"W%PP @%h‘t%s&%mﬂquﬁedar e found in
rodents,5 each of which displays a unique distribution in the brain and
peri pheral - tissues ‘&Borowsky et al., Neuron, 10, 1993:851-863; Adans et
al., J. Nel ) eilgventionos: 2524-2532). The third variant, | ¢, has

en

only be : i hssues ((Kim 10 et al .., Ml ecul ar,

Phar macol ogg&s‘ﬁfgd‘féﬁ‘&%p%ﬁ@?%%ﬁ&g%%.%%P?@FF‘&B“W“B&%@@M%
splicing and exon usage, and giffer in their gtermnal regions. GyT-2, in
contrast, is found predom nant % the brai mh St'em and spi nal cord, and
its distribution corresponds clos Loz N@.L/isr3ychni ne-sensitive
glycine receptors (Liu et al., J. Biolpgica Chemstry, 268,

1993: 22802- 22808; Jursky and Nel son, JAr Neygochem stry, 64, 15

.1995: 1026- 1033) . . Anot her di sti ngui shi ng %featlre of gl yci ne transport
mediated by - @yT-2 is that it is not inhibited by sarcosine as is the case
for glycine transport nediated by Glygadmuiihgse. data are consistent with
the viewt -hy regul ating the synaptic evels of glycine, AyT 1 and

A yT-2 selectiVeély influence the activity of NVDA receptors and
strychrine-sensitive glycine receptors, respectively. 20 Conpounds which

i nhibit or activate glycine transporters would thus be expected to alter

recept or. f dHeERbAT2ATE depandently splecied anvh gropps aptionallyesubstitutad with up tefiye of
di sease St gh@fituents 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,;



For exanpl e, conpounds which inhibit GyT-1 nediated gl yci 38 Aprddé@pbrt will
I ncrease 25 glycine concentrations at NVDA receptors, which receptors are
| ocated in the forebrain, anmong other |ocations. This concentration

i ncrease el evates the activity of NVDA receptors, thereby alleviating

schi zophreni a and enhanci ng cognitive function. Alternatively, conpounds
that interact directly with the glycine receptor conponent of the NVDA
receptor can have the sane or simlar efffects as increasing or decreasing
the 30 availability of extracellular glycine caused by inhibiting or
enhanci ng Gindla saltasdlvate byhydrate shpeadfi vel y. See, for exanple, Pitkanen et
al., Eur. J. Pharmacol., 253, 125-129 (1994); Thiels et al., Neuroscience,
46, 501-509 (1992); and Kretschnmer and Schmidt, J Neurosci., 16, 1561-1569

(1996). 29 ' qgﬁ.‘ tQ:joér@)% I SEH ' i on
provi des colr%g%éuﬂ%?@ t étdlﬁ?%ffe tgg y(gﬁﬂr?)gﬁrél &aaInsporﬁ%WC #c}@gﬁ%rﬁﬁ?g%uﬁt%ﬁézgh
provi des cotlpédiyTi lomansporsef o are precnssats (ferdixemiples proddmigend shch cathpainda
glycine transport nod tor, and particularly glycine t i_nhj hitors,
92 hai cau i B Pietuih e HeRR ko R ot e Ssetileg  The

i nvention, dibedersatéch & ewghiiRe dyofmetsit de@bntofidhhding thaf\felded to AlzhBmdrer mul a
|. wherein: 10 Art and @:eg are independent|y selected aryl groups,

opti onal | y 4isnsek eitgndigngesisit disordsr and/depressiot i t uent s i ndependent |y sel ect ed
fr omthe group consisting of alkyl, al koxy, cycloalkyl, cycloal kyl oxy,

het er ocycl oal kyl , heterocycl oal kyl oxy, al kanoyl, thioal kyl,
According to another aspect of the invention, there is provided a pharmaceutical

composition comprising a compound of Formula I in an amount effective to inhibit

glycine transport, and a pharmaceutically acceptable carrier.

In another aspect of the invention there are provided compositions 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



aral kyl, aral kyl oxy, aryl oxyal kyl, aryl oxyal koxy, cycl oal kygP-Aquid€004 ut ed

al kyl, 15 cycl oal kyl oxy-substituted al kyl, cycl oal kyl -substituted al koxy,
cycl oal kyl oxy-substituted al koxy, heterocycl oal kyl -substituted al kyl,

het er ocycl oal kyl oxy-substituted al kyl- dterocycl oal kyl -substituted al koxy,
het er ocycl oal kyl oxy-substituted al koxy, .thioaryl, aralkylthio,

t hi oaryl - al ky, ar alakyltdvichaliigdsubdtithed alkdky, SFdoaliNox Psubstitited alliediyoxy,
S2NRR , NRR , CO2R (where R and, R are_independently selected fromthe
group 20 consi sti ndewrogyctoatkyhisrhstitutgd aliayl, @@@ﬁﬂ&@@lﬁyl@m&ybstvmteéwllﬁdy be

Syl Roie sol epeOrisRORRL b R PRGBS IR SR ey
25 R3 .is selected aﬂ{&gﬁ%@r Mﬂﬂfﬂ@iﬁfdﬂﬂg-mﬂ&mﬁ&%ﬁghhmm :

COSR, SMNRR , PO OR) and tetrazolyl,” wherein ar e-

i ndependent | y sel e€ladCNy OFalkydenpdiany, SERNRR | NGBR3 CAsRV(athieyd R apd RApn¢ |
2004 -5 and a salt, solvate or. hydrate thereof. 1.t .has.hee oynd that
conpounde. of - For milePel il Flegieiar ths SiolBsonsipirt Selpdelith eat 4 he

G yT-1 transporter : =.drugs) of such
conmpounds and, thﬁggng?%ﬁﬁgﬁwﬁgﬁ?ﬁ%f%%@%ﬁr{e@%deagfa%?gﬁ’l zophrenia, as well
as ot her CNS-r el theedethald samnpesisg:such as cogni tive dysfunction, denentia

(i ncluding that el‘%ted to Al zhei mer's _disease), attention deficit

di sorder and dep{a% l’&%ﬂg%ﬂc@@ﬁrd’if%eg%mé}}?ogher aspect of the invention,
there is provided a pharmaceutical conposigbgpe conprising a conpound of
Formula | in an anount effective to inhi bi|t gl yci ne transport, and a
pharmaceutically acceptable carrier. In/ rher aspect of the invention

t here-are provided conpositions ci\?ngl' ng the present conpounds in
anounts for pharmaceutical use to freat nedical ©onditions for which a

gl yci ne transportt i.nhi bi toi5 1i°S indicated. Preferred are those conpositions
cont ai ni ng corrp&ﬁ]i&% §1§P ?™in the treatment of medical conditions for

which G yT-1 -nmeg)at@finating tH d1EsHb1 oF (£)!tY préradd h BRSREp | s needed, such as
the treatnment of Schizophrenia or cognitive dysfunction. In yet another

aspect of the present invention, there is | g} ded a nethod for preparing a
. = A '
Me;Si D:

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

| ITI/\COZ’:BU
= An

Me3Si E:
]

intermediate £

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

| ITI/\COZtBu
= An
H F;

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

the intermediate F

the diaryl compound G

Pt
= Ar

= 2

Ar1

G; and




conpound of the formula HAri H, wherein Arl and Are are RAdgpéddeht|y
sel ected aryl groups, optionally substituted with up to five substituents
i ndependently selected fromthe group consisting of alkyl, alkoxy,
cycl oal kyl, cycl oal kyl oxy, heterocycloaltkyl, heterocycl oal kyl oxy,
al kanoyl , thioal kyl, aral kyl, aral kyl oxy, aryl oxyal kyl, aryl oxyal koxy,
cycl oal ky! - g)spriotectiag ted &yl coppbord Byto@ive theltshipouh@ df &R Ponila K004 - 5a
al kyl, cycl oal kyl -substituted al ox%, cycl oal kyl oxy-substituted al koxy,
het er ocyc!| obl figthersaspest pf ihe peesentigyentippttbere ismrpvided § meyodsips prepetingad al kyl |
het er ocycl o - SuU LU koxy, heterocycl oal kyl oxy-substituted
al koxy, thi§$j§+¥%%$§ﬁi§F%ﬁﬁ%?ythioaryl-alkyI, ar al kyl t hi oal kyl, hal o, NC2,
CF3, CN, OH, al kyl enedi oxy, SO2NRR , N .EI%E where R and R are
I ndependent|ly selected fromthe group on§ﬂst of H and al kyl), and a
second aryl group, which may be substituied as above; the nethod
conprising: (a) reducing an est e, the formul a ,CO2Me Are Me3Si C, to
give an al cohol; (b) brom nating the al cohol of (4) to provide a bromde D
Me3Si D, (c) al kyhateing a sarcosine ester with the bromde Dto give the
sarcosine internmediate E

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
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 @




Me3Si E; (d) renoving the trimethylsilyl group of sarcosi n@%iAprd2fedi ate E
to provide the internediate Fr,""NNCQ2tBu Are HF;, (e) coupling a
conpound of the fornmula Arl-1 with the internediate F to give the diaryl
compound G N "CQ2tBu Are Are Br Are G and 29 April 2004 - 5b (f)
deprotecting the diaryl conpound G to dicve the conpound of the fornmula H.
In further aspect of the present invention, I's provided a nethod for
preparing a conpound of the formula H Art erein. Art and Are are
i ndependent|ly sel-ected aryl groups, opti Ar,Ssubstituted with up to five
substituents independently selected fa t he groug. consisting of alkyl,
al koxy, cycloal kyl, cycl oal kyl oxy, beterocycl oal kyt, heterocycl oal kyl oxy,
al kanoyl, t hi oal fybrorinatiky the Acctdl YD togive deironyd@ Ryl .  aryl oxyal koxy,
cycl oal kyl -substituted al kyl, cycl oal kyl oxy-substituted al kyl,
cycl oal kyl -substituted al koxy, cycl oal kyl oxy=Sufastituted al koxy,
het erocycl oal kyl -substituted al kyl, heteroc Eloalkyloxy-substituted al kyl ,
_// AI’2
Ar1 R;

(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



het er ocycl oal kyl - substituted al koxy, heterocycl oal kyl oxy- s@Bstpril dbe

al koxy, thioaryl, aral kylthio, thioaryl-alkyl, aral kylthioal kyl, hal o, N2,
CF3, CN, OH, al kyI enedi oxy, S2NRR , NRR , CO2R (where Rand R are

I ndependent|ly selected fromthe gr oup— C%ST sting of H and alkyl), and a
second aryl group, which nmay be substituted as above; the nethod

conprising: (a) couafkaxygthicdrel, apadkylttso,thidatylialkyl| ﬁlﬁll@ﬂhﬂfaﬂtyl,ﬂm@lmb,c ester
0O Are - CO2Et 0; to give the di aryI conmpound P Art NCO2H Are P; 8{5
reduci ng the di ar yIChoftPo s atkylengsiony. 88NRR’ aN@&eCQ@RZ(QJhAFﬂ‘RIanQ Are 5C

OH Are Art Q (c) Lve t br.o 8 R,Br Are
Arl R (d) alkylat |HE%C%§}1 seglﬁﬂéﬂ\g eﬁge @%@%ﬁﬁaﬁpfﬁgg }C‘]ﬁaﬂda Wﬁide t he
intermediate G Arl wHegeifArg ¥optionally substituted with a second aryl group, which may
be substituted as above;
the method comprising:

(a) coupling 4-bromoiodobenzene with an intermediate F

| 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



(e) deprotecting the internediate Gto give the conpound oR%Amil2604ul a H.
In still another aspect of the present invention, there is provided a

nmet hod for preparing a conpound of the formula H H wherein Are and Ara
are independently selected aryl groups,septionally substituted with up to

five substituents independently selected fromthe group consisting of

Pt or ocycl oSt ETER Ot Pl 5Ty CorB Sl otia iRk Frea B iy ke
aryl oxyal kyl; aryl oxyal koxy, cycl oal kyl -substituted al kyl,

cycl oal kyl oxy-substi t ut ed alkﬁl,_cycloalkyl-substituted.alkoxy,
cycl oal kyl ol'f)/e e syrioatksbasisré kerein heanspeathocyelidang eontaining frogtithedeity| |

het er ocycl ogl - [t | kvl t choa =subst.i tut ed

Al Koy, et SESLSENL RS bhd MR urorb ERFHREHE B4 s SEHMA. 5,

al koxy, thi temytycledleyllyytiefess tolditloaxmboatdie/that io candyd thadadl aydxygétpdoo, NO2,
CF3, CN, OH, alkylenedioxy, SO2NRR , NRR , CO2R (where R and R are

i ndependent #3othe]|gEeuns and ﬂl?lﬁdﬁﬁéyfé?wl%r@@ﬂﬂq - of H and al kyl), and
wherein Are is optionally substituted with a second aryl group, which may
be substituted as above; the nethod conprising: (a) coupling

4- br onpi odobenzene with an internediate F N CQ2tBu F;, to provide an
internediate S S; (b) coupling a boronic acid internediate of the formula




OH Ara-B OH with the internmediate S to give an internedi a8l 24 and (c) .,
deprotecting intermediate Gto provide the conpound of the fornula H
Definitions The termaryl as used herein neans a nonocyclic aronmatic group
such as phenﬁ 2éﬁgyri dyl, furyl, thienyl, and the like, or.a benzo-fused N
aromatic Hj h as naphthyl, indanylg.quinolinyl, flu@®CEFAIN0/3068 t he

like. The term al kyl as used herein neans strai ght- and branched-chain

al kyl radi cpheSteaf héfekd Lol 0 carbon atons
and i ncl udes met hyl, J?’ﬁl%gﬁé}l?isgﬁ HE&E&R]@% e%emmcé}gﬁo%%?y? *df8sed herein
means a cardaotaming &prto ﬁgo b@tntcatqmsra;lefctaﬂrﬁdm teegroap c@isiping @ANDSRAnd M akRd and
|ncludes cy 0 clohex d the |i arly, the term

"cycl oal kyl oxl?/18 Séigéerrmsm Py IgglPB%‘@%lIaé' tlh%ﬁi“? séllfbd}ﬂgéao'%HWb@gﬂﬁoﬁwf _
oxygen to  goeh Hesughl aikkysandbuth g @ﬁdlﬁ%’l@k?lﬁﬁéfﬂ{cqmé é@qeqeﬁé’c} tddee- 29 April
2004 WO 01/32602 PCT/ USO0/ 30074 -6 The term heterocycl oa as used

herei n neariterosysieatkylexy gioyns.- menbered ring containing up to two

het er oat ons sel ected fromthe group consisting of N, S and 0, and includes
-~ pi peridinyl, piperazinyl, thiopyranyl and the |ike. Such rings coupled to

anot her grmmem:nalyyl aryloqul;le)rl aralkgloxgand agﬂéxmm&%ﬁs@rﬂér&}q?@fgg %Sm are
referred to aﬁ éﬂ‘? r agloalkyl Xy_groups. The terns aral kyl
aryl oxyal kYL 6‘%@3/ SHDstitu Wéa!é@%l oz arylewsizeup andhinchides bergyhn
al kyl or aldgexsh lagé { r nd
i ncl udes benzyl , ¥ phre&?eot y'[@.%h%lPl é ﬁlgm%gﬁ#gn%g%eﬁ?ﬁp}é ‘%‘5‘){%‘3{8?‘1%
Simlari6, suhﬂ:ltukd atkytyoytloalkylsutbtingedalkoty hewradyklphlkyl-substituted alkyl and
cycl oal kyI bst | Lq%%? W F‘-E‘Bt erocycl oal kyl - subst | tut ed al kyl" and
het er ocycl &% X d pikgxy mean groyps st as sy 'c%ﬁb!’@ﬂéﬂ}d ethyf.)
and the hke. Further, substituents in which an alkyl or alkoxy group is substnuted by another

group through a bridging oxygen, are groups referred to herein as cycloalkyloxy-

substituted alkyl, cycloalkyloxy-substitited alkoxy, heterocycloalkyloxy-substituted

15 alkyl and heterocycloalkyloxy-substituted alkoxy.

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. -



2

5

| i ke. Further, substituents in which an al kyl or al koxy gr@apgrd 2004
substituted by another group through a bridgi ng oxygen, are groups
referred 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 oWPdNB260y| oxy- substi tuted al kox§. The terns al kylperreudosse74
-CH2-CH2-), al kenyl ene (e.g., -CH=CH) and "al kynyl ene (e.g., -CH=CH) as
used herein neans straight- and branched-chai n bival ent radicals
containing fromone to six carbon atonms, such as nethyl ene, ethylene,

vi nyl ene, 2 b :

D Gp ) e aparereRIo Clr MOVO hal BIAUELIT Bothés B fioflna, )

used her ei n S¥fiRsSigilaglygmthiozlatkyl arevhésia ticaryl goowsbridged tadnathérszroup

containing f i rbpn_ato uch as. nmeth ne, ethyl ene,

Vinyrene, 2abRERAR AIAGE bl Rlo Hodiio Bibietol 8 el Eoun, suth et

means strai ghhiehwdgedmhﬁﬂh@@muptﬁfdﬁgh)ﬂsﬁﬂﬂ-idi%SFuﬁﬁéﬁ%Hﬁyﬁﬂkﬁ}ﬂ-ﬁ’éﬂﬂ@ﬁe to
30 e teérm

~six carbon atons, and i % des met hoxy, ethoxy and the |iKke.

t hi oal kyl adBToMRIg SRy oHB thet pshridged tognether arrupdlroughathiealkyl groegli cal s

containing fromone to six carbon atons and includes thionmethyl (CH3-S-),

.thiopropyl and the like. Q29 April 2004 WD 01/ 32602 PCT/ US00/ 30074 The

term t hi oar yThertefrealkanay! as usadyherejn mepng $weight candrbralghed-chain hadibas catiatiig
t hrough a . i | group.is a thioaryl group

sul fur. Si.m | arl t N, | al k
bri dged td'éfﬂﬂ'ﬂlﬁ’é‘? togélgﬁ?}'%‘?ﬁﬁoﬁ@?glé’g&g%% JePiopiRy] and s liken ar al kyt hi o -

- group isy@n aral kyl group, such as benzyl, 5 which is bridged to anot her

group through a sulfur atom Further, an arylal kylthioalkyl group is an
aayl al kyl gr pemmmbaloias ugnd htgein meanshadogenrand imolgudes fiuotyg bhivrd, birerab lid th@gr oup.

fadi cal 5 contdr s G R bRy Ra allod sivonsoimgedtioy e oeereacet y1
propi onyl anfidépbfddntly@eledtdd hdldutdiis, FudlPdsQCRS. SRt uRd mg‘&%ﬁ@g 2 and
y

i ncludes fluoro, chloro, brono and the like. The térm rs to
an al kyl gr deipn alexy gravpsubsijuted by ene ppmere indebepdantdy stlegted dalecitens, satlp -~ -
atons, sych asar3. Sinmilarly, the term hal oal koxy refers -

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.



to an al koxy group substituted by one or nore independent| 29s%gird@bed hal o
atons, such 15 as -0CF3. The term al kyl enedi oxy refers to a group of the
formula -0-(CH2)n-O, in which the -term nal oxygen typically are fused to
atons on an aryl group to forma bicyclic ring system and includes -
met hyl enedY@RY3268x hyl enedi oxy and the like. 20 The term hepeTwsewimras used
herei n neans atons ot her carbon and includes N, S and 0. Detailed

Description ts The eorretr abouyt the doubl e bond of
the conpounds ?,'é’{g@rp%pgﬁ{gp%% ?ﬂ/%canfﬁ ggp tﬁgéﬂ?ftﬂl“'é‘tsaﬂ%}‘qaﬁ%le
carbon at on2 substihients apdatigzoRlcanSicedrhmehfd oflycori sabétu@ich ot her. Conpounds
of Formula | include those in which Art and Are are, independently,

optionally-substituted aryl groups. 30 Substitution sites on rings Ara and

Are wi |l bep]dfbddidens opﬁ'ﬂ@(iﬁ%ég?ﬁ g){;ﬂ%fx%?sﬁgf?% gﬁt%%@cygﬂc allopcgaﬁxki%?gu ok, Bgund

to the core of the nol ec ene-ri

subst i t upedbenizete, ppndme@mduophma,tﬁnranppynodh aidansle pyd &ﬁazﬁltn A Gaianigat e
up to 4 29 r|I %3040#4%1%32602 PCT/ USOQO' 30074 sau stituents pyrole furan
and t hi opheffEomgAatgs L Siostitypnts gn dheargmane rag ead these gaiylg ¢hosen from

- subst i t uent sucAgodpsiad ARYE al@Rty ASCRATGU Y BloAIKy 10X BeretoRF b

NRe Efug@n I'n
enbodi nents of the invention Arl” is an op tlonax? nonotyc aromati c group

such as. 5 Mmmwﬂmmoﬁymlmhmﬁlkﬂmmlwﬂﬁ i m dazol e

ot 1 o v SRSk RO ARTRE R Rk, el o ARt MR Pyl oty
cycl oal kgl , subysiuesl diquchlmy%gﬁmsmté@amoxyhﬁétefdéwlsm?i i:’aﬂs dka(%lgll

al kanoyl , t hi oai k aral kyl, "aral kyl oxy, aryl oxyalkyl aryl oxya

cycl oal kyl - Beigreey Qﬁl'@dow-ﬂghstlmegﬂcqlbdlhc;er logikydsubstitwsed alkikyy, cycl oal kyl )
10 substit t ed

het er ocycl %ﬁ%@%ﬁ%&l %yﬂbg%%y@&ﬁgﬁéﬁf %&%%WL ﬂB?t Wﬂ’tlggz’al Kyl
het er ocycl o@F¥ yUN ﬂﬂismeﬂaylhneﬂxabk ethylencliokg, SONRRY M’QEDZRL[bﬂ-Iei-é Riagd R’

al koxy, thioa A ar al kyl.t hi th| oaryl al ky, hal o, NQZ, OH,

net hyl enedi ‘HWX eBF‘Ff{PP R &dedisd from hgeroup Wﬁnﬁﬁﬁhﬂ{*%’&’ﬁ kagrouare :

i ndepengent hytio&l; nﬁéﬂ%‘&éﬂﬁ fHoQup consisting of Hand alkyl) or an aryl

group 15 opti onalfy substi t ut as stated above.
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, NO,, CF3, 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 optionally substituted with 1 or 2
substituents selected from alkyl, thioalkyl, alkoxy, halo, haloalkyl, haloalkoxy,



o I'n suitable enbodinents of the invention, Art is selected R20cprii@oeene,
pyridine, pyran, thiophene, furan and pyrole, optionally substituted with
1, 2 or 3 substituents selected fromhalo, NO2, CF3, CN, OH, alkyl,

- al koxy, )a( ar al kyI and R'(X)n. where nis 0 or 20 1; Xis CH2 or a

het er oat om QAL702 | H, alkyl or aryl sylstituted optional Pgravsedsesm t o

t hree substltuents selected fromal kyl, halo, NO2, CF3, CN, OH SO02NRR ,

NRR , and C(GaBRit{#ehoF ansdbadls ed fromthe group
consi sting of Hand al kyl). e@' h&ggﬁ@f&@&? bﬁé‘&’g‘%ﬂ{” » ag;su %‘tﬁﬁgﬁf/l
optional | y sinsubstitytedaralliyl.h 1 2 or 3 substituents selected from hal o,

NO2, CF3, CN, OH, and R'(X), ,V\/neren|300r1 Xis CH 0, S, or NR
and R' is H, alkyl or aryl substltuted optionally with up to three

subst i t uent dnspécific edbbdifepenAsn I |
'S02NRR' R;FF:;%)%E}‘ wher e Rdgnghﬁlg'naas?%g% é‘ﬁ%ﬁ é\%l%g@e‘?%omthe

group co BPwtion ad i selegedfipin mcﬂmbleﬁiybar-pmpyll, ApropFh aciurRNs S,
Art is phen)f[,nﬁqurll n@ g substituted with 1 or 2 substituents selected |
from al kyl oal ky { koxy, hal o, hal oal kyl, hal oal koxy, a 29 April 2004
WO O /32602 -9- PCT/ USOO/ 30074 substituted or unsubstituted aryl,
substituted,or .unsu aryl oxy, and substituted or unsubstituted

aral kyl . | n 18 g’ff?‘?’ fgano Qnail%hli?ﬁ@ltgdub@tmﬁueédrqnmgmuﬂmb t he

bstit t df {
subst et akﬁaﬁmt eﬁni; o Q40 e 5 ST ]
enbodl melt s} thrs gtttumctdmbesgetmtetitft&xeﬁaibenmf esedCRr Glf‘éﬂkﬁl gr oup

h X | th ]
Al ky| eﬁZdngySEg P Rt H o0 Bt e X RS anrchdeun: bud BElisct o
from hal | K R (X), .,
fom hal o, - W alkyCblaryAlbsked¥pibhaly Flok 0o Heupsethhd ,{?iecé?cﬂg? oaﬁk)é

where nis 1; or a het'eroatom an

substi t ut edhélﬁt N@na(I:FSj lQH HODRRHNRR’ sﬂﬁsR(WhetheaI&EReﬁanhépéﬁgngykyl
hal o, Fﬁgcteé:ﬁjomqi'e Q%Q%gggslmlg%I}’H %ﬁ\/\here R and R are

|ndependent

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 embodiment, 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 subshtuent; are selécted from halo, haloalkyl, alky!, haloalkoxy, and alkoxy.



sel ect ed
enbodi nen
al kyl ened
sel ect ed

fromthe group consisting of Hand alkyl). 15 I n parprdabed
ts, Arl can be naphthyl, quinolinyl, indanyl, or _
i oxyphenyl, optionally substituted with 1 or 2 substituents
fromal kyl, al koxy, thioalkyl and aryl. 20 In a specific

enbodi meiwQ 0WI2602 s sel ected from unsubs{qtuted napht hal en@carnsoo/3e074
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such as b
i ke, or

qui nol i ne
Either 1,
i ndepende
al koxy. 3
beari ng u
hal oal kyl
Ais sele
are selec
2004 WO O

phenyl gr dupthehembodimshtstof theinsention; Ruisedleotedifean thecgrosp bansidtingof - sel ect ed

from hal o
unsubstit
sel ectgy

is sel ect

sel ected
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20

di oxyphenyl. In other enbodinents of the invention, Are is an
y substituted aryl, where aryl, 1is a nonocyclic aronmatic group

enzene, pyridine, pyran, furan, #hiophene, 25 pyrrolidine and the

I8 spechfn@nbotigenta ARHS 4 Fhéﬂyll BrovpThAR &l uSubaRINDGH R 6ne
, 1 ndole, anthracene, f

spbstitygnt selectedtrom gl apdralkoxye” present, and these may be

ntly selected fromhalo, haloalkyl, alkyl, haloal koxy, and

O In a particular enbodi nent, Ais a nonocyclic aromatic ring

fin nane fp&iﬁicl emtmiik héntg s isss[elmdefﬂoih raeystidrat d)rymbili@mﬁaﬁbhﬁad

, cal ky oal koxy, .and al koxy. . In re particul ar enbodi nents,
ch‘é‘EYlj’f‘P’B?FP&ﬁﬂﬁ‘lba?m%‘ftJ%iFgﬂ‘?‘i(ﬁ?‘éd’h}Prﬁ% floutgher e the substituents
ted from hal o, hal oal kyl, al kyl, hal oal koxy, and al koxy. 29 April
1/ 32602 - 10 PCT/US00/ 30074 1 n specific enbodinents, Al is a

uorenyl, al kyl enedi oxyphenyl and the |ike.

3OS LlefOh R Ao SR R e RSP

ed fromthe group consisting of

foiiepRif Rl SR aieliddbpatidentty &lé&&?ﬁ?ﬁcf%g g{oﬁﬁ_ﬁc'&:gﬁ\ﬁ%h}gt 6%{0\] 5}&{ %1 on

f & b St f JHar | kvl . tJd.cul .

1h Bkl PR QORI PR HbodifheRR ot ointion, Res i <
Theoorpounds of Forrmula | include those in which Rl is selected
group

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

The compounds of Formula 1 include those in which Rz is selected from the group

consisting of H, alkyl and benzyl. Suitably, R; alkyl; more preferably, R; is methyl.

In preferred embodiments, compounds of Formula I are those in which R, is H, R; is
methyl, R3 is COOH. In this context, Ar; and Ar; are desirably substituted or

* unsubstituted phenyl. Preferably, Ar; is either phenyl or 4-(substituted)-phenyl. When

25

30

substituted, Ar is desirably a 4-(alkyl)-phenyl group, particularly where the alky} group |

“is a straight-chain alkyl group, including 4-isopropyl-phenyl, 4-ethyl-phenyl, and 4-n-

propyl-phenyl. Either in combination theréwith or independently thereof, Ar is
preferably is chioro or fluoro substituted phenyl. '

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

, R3
- COSR

Y

-S2NRR', -PQOR)(OR) and tetrazolyl, 10 wherein Rand R are independent{



+ consisting of Hand alkyl. Preferably, Rl is H The conpouddéspeil 2604 nul a |
I ncl ude those in which R2 is selected fromthe group consisting of H,
al kyl and benzyl. Suitably, R2 alkyl; nore preferably, R2 is nethyl. 20 In

preferred enbodi ments, conmpounds of Fornula | are those in which R is H,

R2 is nmetW@P322 is COON. In this cont ext,, Ary and Are ar ecaassonsdny
substituted or unsubstitut ed phenyl, Preferably Ar, is either phenyl or

4- (substi tut ubst.j t Art d bl
bt o SRS el SR S Bk, o S5 IR 43 b ttor

st i ght - chaphenyl kyd Agriodalicyl it hﬂﬁé‘ﬁb%ﬂ@ﬂl%’a@u
and 4-n- prog?/ henyl Elthe?ﬁlﬁqcon{)l nati on ther%?ﬁgﬁslel&géd (ﬁ%engegﬁyy

thereof, Are

Y-preferably is chioro or fluoro substituted phenyl. In

anot her preferred enbodinent, R is H R2 is nethyl, R3is COOH, Are is 30
unsubstituted phenyl and Art is 4-al kyl substituted phenyl where alkyl is
C, .4 str aiSghin anotier preferr@bentipudimeA0FAhIVOAKGPROR H, ﬁzlb me &ﬁ%éﬁok}] In

Are 1S

anot her preferre Rl.is H R2 is _nmethyl,
2-chl oro- phE&A#P g‘gﬁgbm?cgﬁyk -naptayL snd d\re isphepil t he aI kyI substituent is

sel ected fromethyl and propyl. 5 In another preferred embodi ment of the

i nventi on R

2- napht hyl,

Is H Ris nethyl, R3is COON, Art .is naphthyl, especially
Hnyet An@thﬁ:rg:rpﬁqgngr bmbbdmmt Oﬁﬂlﬁudnmntlpn &f; es HeRz Hﬁﬁﬂﬂynﬂaﬁs cboHe

t Rl ,
Ii%nzeprelt ﬁgl ened'lsigx 4‘%‘%‘%&“&@8’%"&“’@"9 WCO%ISI“B nyl -10 I'n still another

preferredgenbodi nent of the invention Rl is H R2 is. nethyl, R3is COON,
Art is pheny] and Ar, is an optionally substituted aryI substit ut ed phenyl .
In)a nore pr e stil angther Brsfrrag Ambediment of thesinvemsionR, isdl R, iRmetls/ /Ry iyl , R3

et oronryl - cROCHA B s il o Bl N o %?@8@?%&%%”53? et

of the invention Rl is H R2is nethyl, R3is COOH, Are

15

20

25

30

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

Specific compounds of Formula I include:
N-(5-(4-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5~(2-Fluorgphcny§)-3 -phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(2,4-Diﬂ1_1_orophepy]_)~3_-pheny1—2-pcnten-4-yn-l-yl)-sar_cosine
N-(5-(3-Nitrophenyl)-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-pentgn-4-yn—1-yl)—sarcosine

N-(5-(4-Isopropylphenyl)-3 fPhenyI-2-penten-4~yn-1 -yl)-sarcosine,
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 -fl)-sarcosine
N—(5-(4-t1iﬂuoromethylphchyl)-3 _-phenyl-2-pénten-4—yn—1 -yl)-sarcosine



is phenyl and Ar, is 4-(3-furyl)phenyl. 20 Specific conpoudfspofl 2604 mul a |
i ncl ude: N-(5-(4-Florophenyl)-3 -phenyl 2-penten-4-yn- | -yl)-sarcosine

N- (5-(2- Fl orophenyl ) -3 : phenyl - 2-penten-4-yn- | -yl)-sarcosine

N-(5-(2, 4-Di fl uorophenyl)-3-phenyl - 2-penten-4-yn-1-yl)-sarcosine 25 N-(5-(3 .,
Ni t rophe enyl -2 penten-4-yn-1-yl)-sarcosine

N-(5-(4- m%gﬁ?gyl) 3- phenyl -2 pent en- 21}%/n 1-yl)-sarcosine W??’?ﬁwu

- Phenyl - (I\IZJ{t hi orret hyI phenyl ) - 2- pent en- 4-yn- 1-yl ) - sar.cosi ne

N- ( 5- (4- ChiNKDfhbesay)pls nﬂﬂé@hmzl-%@nn@Mmbﬂ}mmmr cosi ne

mg Eg ISS%P?W%@P@%%%&%%%%?@E tﬁ §)ysa§°°6 %e?]azlcgﬁl Eeyl ;)Osarcosi n

e hN (|3 5- Di-hehiprapylphére)-3-phienyll-2-pentersaiyaAs I Batosife - (4- di phenyl ) -3

- phen sar cosi ne

N—p(5 )(/4 trﬁ\f‘%{ﬁg‘go‘ﬂ'ﬁlﬁb?rﬁ%xﬁ‘ﬁ’nﬁ zplP@ﬁFiH"}‘lﬂﬂehlﬂ'éﬁtmﬂyﬁ | -yl)-sarcosine 29 °
N benet L8, @Lﬂ&%%ﬁﬁlwn}ﬁ fﬁﬂéﬂ#ﬁ@ﬂ%%ﬂ.ﬁﬁ'{(ﬁ SAF L ne -

- (4- benzyl phenyl )- 3-"pheny
N- ( 5- (4- et W(%%Wmmhﬂ-pﬁeqybmmmeﬁ-@nynﬂ -yl)iressitiec 0Si ne

N (5 (4. oGP BRI R pe o rertosid ) - Sar cosi ne 5
AES Ei‘ghenoxy e phinylp BhS |.“;2 D oD sk 3T S e

N- ( 5- ( 1- naphd )somywpnsﬂ)-amhmﬂ-%pgmemwnyL-yb)psamme

N-( 5-

N (5 Eé‘ff{fwﬂ”éfﬁ a@}?@”ﬁh@?% gi&ﬁ “spipopthe); ) " ar cosi ne 10

N- ( 5- ( 2- naph{sid J-danathgmé i 4
N- (5- (3, 4-di Ere?hyl phen?'l@ l.ga)hen | -"2- enten- -i}r zﬂ SGJLE)'églggrcom ne “>
o

N (5-(2-i sé\bf%b?ﬂsan@w P}lﬂgﬂ ﬁmhynylz?- p@fﬁ@leﬁ-m- jsagdopingar cosi ne
N-(5-(3,4-methylenedioxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

, N-(5-(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

i

(3, 4- net hyl enedi oxyphenyl ) - 3- phenyl - 2- pent en- 4- yn- 1- $P)AWAROOS| ne
-(4-pyrrolyl phenyl)-3 -phenyl - 2- pent en- 44yn=1-yl ) - sar cosi ne 15
(4-trifluoronet hoxyphenyl)-3-phenyl - 2- pent en-4-yn-1-yl)-sarcosi ne

3, 4-di net hoxyphenyl ) - 3- phenyl - 2- penten-4-yn- | -yl)-sarcosine
PhenyIWQ"E@z“P% onet hyl phenyl ) -2 pent_gi-4-yn- 1-yi ) - sar c@&Tnis00/30074
(4- Met hyI phenyl) - 3- phenyl - 2- penten-4-yn- | -yi)- sarc05| ne

| - rCOSI .
Phenyl - & LACt bl &%ﬁ“yﬁﬁ%&%ﬁ"% B togptehis pesedonm by sarcosine
(4 (3. I‘*’ s L e R L S8EA5 10 ne
E4 I(sop{rhlo@()@%gkﬁ @Xk % (?‘CF’T lﬁ’SP E’gtRWFe}lp‘}'rEWI'J)ﬁIWMQn 4-yn-|
sar cosi ne N—(5 (4- Isopropylphenyl) 3
fl uor gphenyl ) - 2- pent en-4-yn-1-yl)-sarcosi ne 25

4- | §opg8WPB‘PF!§rﬁf [Fprmulad can bg pmpam@d 1o-12-gusind amd4oydmibzaﬂbés—t§e;@sps i ne

( -

(41 sopc STPVARENYTSn S5ty BB BT, ol gitens Grbontas riearate ne
(4-1 - Bugtohpfnly h)’ﬁ!r())ﬂarﬁhhefcﬁﬂb}ﬁﬁﬁﬁc)m@a&@bﬁ& @ad;ds %ﬁ&@@é&&?' ne
E
(

S

N (5 -
N (5
N (5-
N- ( 5-
N ( 3-
N (5-
N ( 3-
N ( 3-
N (5-
N- (
N (5-
-yl) -
- (4-
N (5-
N (5-
N (5-
N (5-
N {5-
(5-
5
(5-

4- | sopr henyl )-3 -(2- chlorop enyl) penten- 4- sarcosi ne
5- (4- 'Ito p éﬂr%ﬂ)“ desontotrazelesy %Tﬁﬁéﬁﬁﬂo)lﬂéelpénmbndm%ts-df thé presentcosi ne
N- 4- |SOpﬁ1QQMidﬁheny|) 3-(3-fluorophenyl)-2-penten-4-yn-1 -yl)-sarcosine
N-(5 -(4-1sopropyl phenyl)-3-(3 -thienyl)-2-penten-4-yn- |-yl)-sarcosine

N- (4- 18opr opyl phenyl ) - 3- (4- met hoxyphgggl)lg Ig(é;\_‘; 8%081%8672 .
-yl)-sarcosijne n 29 2004 WD 01/ 32

NYQ)S (3, 4-NEI?‘T13§1° Aﬁ?‘?}ﬁ?@hﬁg‘e@VGBU‘PIP’G@WdeEOMaémpMyﬂednyl) sarc

ten4 n- I - sar cosi ne
as;ge(ﬁpﬁil@ﬂe@wgﬁwzaéaﬁgﬁlg@zmﬁ%#ﬁ g ki
<

Conmpounds of HFex nﬁloa Q@ngmmt:to ?I)ddna@daferg?@g@ggugg@ipg?%wm gﬁﬁ;lhl vat i ves
t 22; ggiyl at o8 dﬁﬁ“gaﬁ \Aﬂ{l&hbmg rﬁ% erei)tlal Eiﬂy -1, can be used tg identify GlyTpl receptor
15  ligands by techniques common in the art. This can be achieved by incubating the
receptor or tissue in 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.

30 N

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
L 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 addition salts of the compounds of Formula I are most suitably formed from
phannaééutically 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 aéid. 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 conversion to a phamlaqeutically acceptable acid addition salt. Also

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



group, such as hydroxani ¢ acids, phosphonic acids, phosphi 29 &pad 204
sulfonic acids, sulfinic acids, am des or tetrazoles, are also considered
enbodi ments of the present invention. 10 In another enbodi ment of the

i nvention, the conmpound of Formula | is provided in |abeled form such as
radi ol abeWod1BH0M (e. g. |abel ed by incofgporation w thin i tRCHEUSHMG0aTHe 3H
or 14C or by conjugation to 125I) In a preferred aspect of the invention,

such fe entlal yT-1, used.to

i dent i fyn%?%%]gimra\g@eaﬁpn ' A0S ‘%*f“f‘é‘&ﬂﬁ??f e tﬁﬁ? Hyeglien. Thj g
can be aciBasysdtshye pﬂ&fdtbﬂfahﬂgodlh@ and@oeRith safts kicSEP&IAlly pleferRdesence of a
l'igand candidate and then incubating the resulting preparation with an
equi nol ar anmount of radi ol abel ed conmpound of the invention. dyT-1 '
recept or Nt | upy the
Gy 1 sl O-al of RN ch EHRRbGR AR A et i Sl KI5 e

presents i mpﬂmmgmnandﬁﬂitébhmqum;wdbkmmﬁq&ekkﬂbdepmad i gand candi dat es my
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 e Thi@amtourtis BT ke n Lol ar
- concent ratT:l:l on, g?sp | ace t%}gge?g%ﬁv(% ﬁlao-gle‘fag(iﬁ géﬁagﬁdn%"‘ gﬂ)@&%eé"éﬂzh%m ! &eﬁl%go
Aci d addi tﬂgﬁx@aﬂ insthefart; ther cwmdar@mmhnmfrﬁﬂrmdabareremiﬂy pﬂ.'eparabibwthtor med

from phar i.call cce | ds, i ncl ude t hose
formed wi IHFF slthB %C ﬁﬁg %&l"&aspgfﬁaﬁ ‘icer nghrg‘%phori c
aci ds wdmﬁmﬂaﬁosgmMSieﬁmmM,T OhbE C.; HRRRE A E)fRﬁﬂh@Prag%l d.
Q her non-pharnmaceuti cal Ig/ accep table salts e. g. oxal ates may be used

for exanp emnS‘Pthel”?poﬂth B 7% 'B‘@ﬁﬁpBuNﬂBH@\ftherIr}Mdnﬂosh,M Caﬁdrdtedrqn uses:

or for su eptable acid addltlo"
salt. Al sg‘%ﬁ [ tr wgﬁ%%%){rcce)c@h@%%; g&‘f*ﬁé“’rﬁ%ﬁ{ T“Sﬁ a'gff se addition
salts (sumdimamyleﬁgllauewleﬂaBAﬂlthd praéipde YWHALAREO Acktatd 4nd Bfs(2,6500/ 30074

pot assi um and. a ni um sal ts),_sol vatg#s‘| and h(\g)ﬁlé_lat es_ of conpounds of the
.nvenuondlmﬁag Pl’léph&?@% Reductien afthe esiar ntha aleohels andtreatmeat wh ar e

especi g | y. r&hsglrca%f%, gag@s}\sﬁﬁ&e an&uﬁe&'wmmguéaés{a (SRR aglesi red

conmpound sa IS ac
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.



« 5 applying standard techni ques, well known to one skilled 26 Apnd2804. The
conpounds of the present invention can be prepared by processes anal ogous
to those established in the art. For exanple, conpounds of Fornula | are

oreadily prepared by the nethod shown in Schene 1, below. Internediate C
was pr epaW&Pléé@ér di ng to the 10 net hod Q Tr ost (Tr ost, BCIMUS00SM74Mm M
T.; Chan .; Harms, A. E.; Ruther, Chem Soc. 1997, 119, 698- 708;
Tr ost, chr ya, I.; l\/t:lntosh M C Tet Ahedron Lett. 1998, 39,
6445- 6448) bwl upli ng an arylpropi oI ic esteg”sdch agsA with v

trimethylsilyl bcetylen B i mthrepresence alladrunratetat Land
tris(2,6- di hoxyphe ) phosphi ne. Rggl i on of the eS8 #0 tfe al cohol ,
and treat ment mnth 15 N—Bronosuccrnrnlde gave brom'de D. " Treatnent of D
with a sarcosine ester (such as tbutyl sarcosine) in the presen £ of base
gave the internedi ate sarcosine derivative E. Renoval of .the
trimethylsilyl grou

(for exanple, by treatnent with potassiumtarbonate

i n nmet hanol ), fol [0 bcoimt r educt i on %gond aryl by a

Sonogashira coy ~0g° (Son wand Hagi \ N.€O.t-Bu
Tét r ahedr.on : 19’75 4467), 20 e the di aryt—specres i ch, upon
deprotection vm th€ for exanple, formc aeid, gave thaelé'ﬁ/al product H.

This route is an attracws ve one for the paraIIeI synt hesi s ofea series of
rel ated conpounds in wgi group Are is constant, but group Ari represents
a nunber of different aryl 25 grag . nmmon i nternedi ate F can be prepared
in bulk, and sinply treated w thlthej appf"opri ate aryliodi de under

Sonogashr ra conditions to yielgt desired products. nr b 29 April 2004 WO
01//32602 -15 PCT/US00/ 3007441102"'y¢ Ar2 SHM A B C -"~CQ2t-Bu

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. '



Reagents : {i) Pd(QAc), . Phosphine ligand ; (n) (a) DI BAL2#ApthOMBS, PPh3
; (t} t-Bu sarcosine, K CO, KI ; (v) KCG3, MOH; (v) A, -1 . Cut,
Pd(PPh0)4 . Et3N ; (vi) formc acid, 50C Schene 1 AIternatlver, such
conpounds nmay al so be prepared according to the route shown in 5 Schenme 2, .
bel ow. THWe 018202 conpl enents t hat showneabove, in that itPGIUNSTHe

paral l el synthesis of a series of relat eg conpounds in which group Art is
constant, but group Are represents a nur’rpﬁes\r of different aryl groups. In

t hi s case, aganmen =Fver rettate- L can pre bul k, #nd sinply

treated with the appjopriate aryipr&piolic ester O (read’fly accessi bl e
fromaryliodide My treatnment with propi O|IC 10 ester Nin e presence of

Cul and Pd(PPh3)4), under the conditions outlined above, to yield, after
deprotection, products H 29 Apr|I 2004 WO P1132602 Ar,-=-1 H .- TMS | J
[fir,-1 + - COREt M N COZBU G*™ 1T RKCHA TH—PCTFUSBSOIS0GP4 Al r o L CO Et
Reagents : (1) Cul, Pd(PPH8)" Et3N ¥ (Q K2CO8. MeCH ; o(ii) Rd(OAc)?2,

phosphi ae |ligand. PhMe ; (iv) O BAL-H PhMe, -780C, (v) NBS, PPh3 ; (vi)

t-Bu sarzosine, K2COB . KI, MeCN: (vii) formc acid, 50-C Schene 2 To

prepare corrpounwm ch’ Art is Aryl/zmmmtut ed phenyl (Ar{‘-’ﬂ@ﬂﬁenyl), t he
A
Ay R’ Arg Z P

Z A — 9 . il

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.



¢ 5 follow ng synthesis (Scheme 3) is useful. Internedi ate F2Baprde0{4 epar ed
according to Schene _1, then coupled to bronoi odobenzene via Sonogashira
coupling to yield species S. The aryl brom de of species S can then be

-reacted with a boronic acid (Ar3-bor oni c acid) under Suzuki coupling
condi ti onsWOPI248 | nternedi ate G . i)$ _equival ent to Gpcidosensd,
Where Ariis Ara-phenyl). G can then be c}eprot ected as in.Schene | to give
10 H. A a QW 01/32602 -17 H 29 April 2004 FCT/USQ0/ 30074 1~ NCO2t Bu
(i) 4bconoi odobeazye.~ Pd(PPh , Cut. Et3N, t L. overnight; CH) Ar3-boxoaic
acid, pd(PPh3)., 2 éq DVE, 110" Conf™b&ial G 1) formic agid, 40 -C,
overni ght. Scherre Corrpounds V\/m ch inbbit AyT-1 nedi ated gyycte:

transport will i ease glycine 5 concfntrations_at NVDA receptors, which
receptors ar #cat® in the forebr , Agnmong ot her |ocatidgs. Thi S
concentration'i ncrease el evate e activity of NVDA rgce#ford: thereby

al | evi ati ng schi Fophreni a ang, nci ng cognitive ful on. Alternatively,
conpounds that interact directly witH the gl yci ne A€ tor gonponent of the
NMDA receptor can have the sane or simlar effects as increasing or
decreasing the availability 10 of extracellular glycine caused by
inhibiting or enhancing AyT-1 activity, respectively. Sgke, for exanple,
Pitkanen et al., Eur. J. Pharmacol , 253, 125-129 (1994);{@hiels et al.,
Neur osci ence, 46, 501-509 (1992); and Kretschnmer and Schntdt, J.
Neur osci ., 16, 1561- 1569 (1996). 15 The conpounds of the invention are, for
“instance, administered orally, sublingually, rectally, asal ly, vaginally,
topically (including the use of a patch or other transderffal €28 April 2004

")

(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



WO 01/ 32602 -18 FCT/ US00130074 delivery device), by pul nonaZ8ymidadoe4 by use
of an aerosol, or parenterally, including, for exanple, intranuscularly,
subcut aneously, intraperitoneally, intraarterially, intravenously or
intrathecally. Administration can be by neans of a punp for periodic or
cont i nuouWOBPry. The conpounds of _trge_i nvention are adtGRUSA0B0ed al one,
or are 5 conbined with a pharmaceutically-acceptable carrier or excipient

accordi ng ,,glt!,ad"é ' ractice. For the oral. e of

adni ni st racﬁﬁon, tﬁ'ggegé’ﬁ]ﬁ%ﬁﬁ@s 3‘0#&#{1 “sr%ncgcélﬂtaﬁﬂffo Pépﬁ’étﬁra\lﬁ’ WN&%F%IWW

tabl ets, omaiplentrannmenlgds, subfieatieogs!y Untragerisdbally, inRQWEeT gy, SYT ups,

elixirs, gueous ol utioa:%c% da‘f spensi.ons, and the like. In the case of
e

tablets, FPY%‘PESS‘Y RAInUEHE TREIstaEon sra by mears ofia pump fargedindicoul ts
of phosphqignfin@sisdelitéy Vaht eompstingh BF 8@ AW nTion Y4ed, %Ssgqu(f Diond %%%%I y used

| ubricating agents_such as naghesium stearate an , are Co
i n tabl 2t scontimedowith a phiarmacettically-aeceptableapstidraorfeacipientisedording 6 stuebird ar e

| act ose and _hi gh l,ecul.ar i.ght pol yet ene glycols. If desired, certain
sweet oni ng TSR SRR, FSr B tral o HC e i Ahe rormpanas of the

admi ni st r ghv@itionateidelén the bk bOBBleR! ciiBles A6RALRHThoki h YfeRkd on are
usual |y prepared, and the pHs of the 15 solutions are suitably adjusted and

buf f er ed. m¥Yderss SYrHp®s €HKiss, ggueous palutionsand suspessions,tand ithe Like. dalthe easesifoul d

b | . ion i ic. F | L
o i st 1 et CariGR R ol e RIERAE Bt {oAloR Bicke il ol B Bhosploric acidut a
del i vely atidvewlisimegrantssach f3ataeh, afdilibriestiRPadn€Aueh &s ﬁfagﬁé@ﬁuﬂrs%%% S.

Such conpesiti.ons can iafcl ude mucom netics such as hyal uronic acid,

chondr oi t i#8d38IF426¢ EOMMPBIIGH ILBYIEtso & oF erah plmanisteationan capsylsl fpunpwsefull cohol )

Phe usual e df1a80scisHith AIatar bl By AL g RORT P Rshu Herls 21
admi ni st r aweeteningiandéon flavariig agents arerddded. Rot parbitesbhditiridrdition DRer@gpr opri at e
to allow the. forpation of dgrﬁ])g er,0sol.. 25 Suppository forns of the :

conpounds PR TG SATPRTRAEOE thedBY RO gFe YiBrepagsdeansd tie phiseof thexct al
adm ni g4 1 abhRidhs m%%ﬁarﬁ%aam&ba Bid BiiEreped. | FASREhAnbYs % BBL] UGl ftion”
m xture of substances that is solid at roomtenperataure but nelts: A body
t enper at urof solptes showldibanouseolied torremter the prepamtiondsitenis.uFbr vattircl es i ncl ude

t heobr Oma@ i?}zg@%ﬁc%ﬁém@r%%ﬁ?e%&k@%?d hcﬂX&’sr 1%93‘? nbgtdgﬂve\{'gc?&tr gg!llgr é)e!lilv&sal"y m xtures

of pol yet

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. |



« 30 mol ecul ar weight and fatty acid esters of polyethyl ene gfywol 208ke,
Renmi ngton's Pharnmaceutical Sciences, 16th Ed., Mack Publishing, Easton,
PA, 1980, pp. 1530-1533 for further discussion of suppository dosage forns.
> Anal ogous gels or creans can be wused for vaginal, urethral and rectal
admi ni st ra}??aHé%ﬁﬂ?E WD 01/32602 -19 29 Aprjd_2004 PCT/ US00/ 3@fi7dsoblastms ous
adm ni stration vehicles wll be apparent lo those of ordinary skill in the
art, including without limtation slow release formulations, |iposomal
formul ations- and polyneric matrices. 5 Exanpl es of pharmaceutically

accept abl e dvumerausiadministraddr veHiclés WHEbd sppahit B B9800 ord] 9%, haclude
t hose derived f‘iiom m.ner.al _aci ds; such aib hydr ochl or%c?ﬂ'%]ﬁ%lggo%mhlg,m’

phosphori c, NEPLPE sabRELimitatignslow relerse Somnijations alipasemakfidmatagians andaci ds,
such as tar tmlyiferic B&@ikdsC, Ccitric,. malic,. lactic, fumaric, benzoic,

gl ycolic, gluconic, succinic, p 10 tol uenesul phonic and aryl sul phonic

aci ds, fot exanple. Exanples of pharnmaceutically acceptable base addition

salts for usg.int resent.inventiop inc|lude those derived from
‘non-toxic mﬁgnglegtr}gﬁgg?agﬂmcﬁﬁéf B?ceﬂﬁggﬁf%?ﬁd‘%ﬁstfﬁﬁ usglin thespresent
or ganoani no ifvdntion iftleld tRsse el fdd itba T il - [opriate such
salts will be known to those of oélg{ﬁrl]'tg?rfgﬁl%Is}l%l]?ﬁrjﬂdélg%ﬁ@@f’g‘?gw%&m& her

heal th car e PBPHHEES; Whoéﬂm@em‘t anche1l Siigracils] axideorganie adids, suth 8RR,
w 11 gener a5 pg RS rENEREYc, Balfhd Bere i Syl Hodomic suegigomnds. of he
"g_lﬂéﬁ?t S %@ﬁmmﬁﬁ%ﬁ??ﬁ’i@%ﬁg BRIl o BBty "
about |10 19 M dvAsat A TSt g
nore pref 2? QE?.;/&?# g%&g%%ﬂ{ %gﬁi&ﬁ%ﬁ ga%)%"%bwo’f‘% F%& anflr‘)dﬁarné’ﬂ’é‘éﬁon%!tig ,
my/ kg t 0. absuth 25 trigthylgininevalts. Nemetbusappioprie®. sublosala il BRAHWNSh ik 38S
ordinary skill. : ' -
15
The physician or other health care professional can select the appropriate dose and
treatment regimen based on the subject's “}eight, 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 fo |
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



an alternative neasure of preferred adm nistration anount 28 Amdia0ebout
0.001 ng/ kg to 25 about 10 ng/ kg (from about 0.1 ng/ kg to about 10 ng/kg),
nore preferably fromabout 0.01 ng/kg to about 1 ng/kg (from about 0.1
ng/ kg to about 1 ng/kg). For administrations in suppository form an
al'ternat i WOWE2%re of preferred adminigigrati on anount i sPEFERIAGH 0. 1
nmg/ kg to about 10 ng/ kg, nore preferably fromabout 0.1 ng/kg to about 1

ng/ kg. 30 < .ailﬂ}%ﬁfy. fah act i L0 i nhiRit in

transport ,&I%{J?{ﬁ/gﬁc ce s%rmgrée%fh é‘?% rolldyllygll’ E’Q@gmwgggtéiréj\%gk%ﬁé’ﬁ%{l&i I

fi br obl ast ks, ohbwpaib 6dyT-2r dhsfseqieacestaf theser@EsT- PRarApoitérs 3R desWiibddlih X302
-20- PC I U 74 one of.. r known.vari ants of human GlyT-1, nanely
G yT- 1a, é% Weﬁr F gﬂ'ﬁ' 4s: é&ﬁ_gﬁaﬁ&ﬁﬁﬁ%ﬁ%ﬂ—@'ﬁ‘aﬂh@'“%&%m@%ﬂhﬁ hese '
GyT- | traneRRNaEmmidbioraaFTLialed rhétel MFerfRld Bdm thé\&h%spmﬁli}?g’x%dﬁegr ol

608-617, 1994, excepting that the sequénce encoding the " extrene
of GyT> [seguenss. fdiseNytenmingdpreigin-ensoadingseqernce dponalv bger ainfumed wed 5

sequence. This ran.n k.n- encodi ng _seque as_n en,.confiysned
o cor r esputsapdl Bl BYRR, AR Fhf SaReRt G iR Y ST aceig

- GyT-2 is sleatberfidl., U)S. AppliciticiNG08/700,8.3, Arf AG@ist 20, 1906, QBitK D, 013,
filed August 20, 1996, which is _incorporated herein by reference inits

entirety. iogerparRted hstpindyJeisrence in s entirgly. (Ryetablsmepression vestprsinguds | Zap
Expre Vi ' I . o r€j er
ST at ageriyg CME(rRARRF 23 TR, REEIE (Syaurehd Ciins Syattad B 145
+ - P?ngrftmeimerd) 'Saa(age:lttd),waﬂ@AMV hfp?jdnﬁhvé&bmsmmx)et ), Blivésetipny bsmcl\ml I\/Ic
neo ont e , & 0 rs. Sui e expression vector is capable of .
fostering +’e§’§?&f§§ﬂ§ﬂ‘=g°mfs &re@ a?thﬁéﬂg‘@EWeﬁy%&aeﬁe)apWﬁﬁ@m% lllljeI9e| D

r ef er abl ' ; I i . ! | fungal , or-
»Br okar yot ?/(90]58{8‘2? ﬁ@%ﬁ%’g I%g&htgg!t% éggﬁgglbﬁﬁg%gg}gﬁgﬂggfg%{&%% aﬁ, gf ungal ,
i nsect, anekprespionlafaie neluled GEXBPN i a Exitabjd lsost cell, preferably a non-
1- Met hoxycar bonyl - 2- phenyl -4-tripethyl silyl.-1-buten-4-yne (O).. Tq a
sol ut i ony@%#'&ﬂ%ﬁgﬂcﬁﬂngg Cﬁggﬁ%téwglofmmd B%Ep‘icg?"{f@ne (5
M) 2019eshReedn ihéludé dm m&@&ﬂ%ﬁi@%ﬁ&ﬁ%ﬁ%ﬁmaﬁ%ﬂm 0.125 mol ).

y

After 15 minutes a solution of ne phenyl propiolate (1.00 g, 6.24 mol)
i n anhydrous toluene (5 ni). :

- 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

. a solution 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



<

a

was added. After an additional 5 minutes trinmethylsilylacel9Apnd20@t 88 niL,
0.61 g, 6.24 mol) was added. After 16 hours the reaction m xture was
concentrated. Colum chromatography (10% et hyl acet at e/ hexanes) provi ded
enyne C. (1. 8699 as a 25 yellowoil. C }H NWR (CDC13, 300 MHz) 0.21
(s, 9H), ‘890?/3260%) 6.34 (s, 1H), 7.337.44 (m 511). Erarmsecsnrs

1- Hydr oxy- 3- phenyl -5-trinethyl silyl-2-penten-4-yne. A solution of the ester

C (1.30 g, "W schllled 30_in a dry
i cel acetonetiil;fe;l&l’t.?E e Lthgpﬁ%g%%gﬁ)%ﬁlﬂ%&hgg@%ﬁ%y@ &R GRKeRYas Wasbed 3 timsSuene
(12.6 L, 12wigh eﬂmla)cems HuidifiithateAbdsawashedrivit vlterl#ng bRk dricdqsdild Was
renoved. Afte faf éﬁmnut the reaction mxture was re-chilled in
an ice bath® ufﬂq%e gg{ﬁf?igﬁn ceﬁ% RRyovide the intsmadiatei abohok (0R1ig, @1%d
sodi um sul phateelewalily dr B & r

PCTI USOO! 30003 ch [t o i Lh oA RCPEL 08 MA (0 (8 DL e B A 0 88D The
filter cake Sws(tvHEhdd357.37 resSHWi th ethyl acetate. The filtrate was washed
with water and brine, dried (sodium sulphate), filtered, and concentrated
to provide the internedi ate alcohol (0.821 g, 71 %9 as a yellowoil. : "H .
NVR (CDC13, Ed@aghpitid) 1Brothd- &ph@hﬁl&-ﬂnﬂ:@tl?‘s:lyi-ﬂﬂentéh-ﬂyn@(éﬁ) 2H), 5 6.37

t. | , (.33-7.37
E Br ono- H) 3. phéhsaluton ?ﬁ(tgléf‘\aﬂﬂeﬁl‘F@PgFOp@ﬂ é‘rﬁ&lmsmé) prhydkOBSJdmhlbmmdﬂﬁaﬂemm above

al cohol (0. 4 4
chilled in %&J‘lvasfbé@@e/ acet% E%r/g&lﬂ a %ﬁatg. Tﬁf?& H‘Fhe‘??&’ #@m‘@ 34
mrol ) 110 aadd N—lmmusuemmnndmﬂm g, G“J‘iﬁmgyol)‘ivéé a8l ) ARG B rﬁﬁlﬂgeg ﬂ,ﬁea&ﬂoh
moputes the_ react%él§ a}t ueng‘ged wi th saturated sodi um bi carbonat e
reaction ni YfAjfAH¥e d 3 spdiyyp bjcashpnate: Mtrwwomwmpmwed and
di chl or onet haRRen tharadédat R3S | dri sodi um
sul phate), fil terrl-egd aéld co&ﬁ%gntran}ﬁg%?o pﬁi&vgﬁ%%g‘fe—h %‘EEW?P B de D,
used direct WSIPQ@ wiﬂebne%tdnsdéwdam sitlphatp), ﬁltéi:ed and concentrated to provide crude
N- ( 3- Phenyl - i Is Ilsfé%_ﬂ)g e -1 yI) sarcosine, ;butyl ester
(E). To a sb |oﬁm6 h'éseg ¢ P&h?ﬂ%’“l anhydrous acetonitrile (15 nt).
was addedd t-butyl sarcosine hydrochloride (0.71 g, 3.90 nmol), potassium
carbonate (4.91 35. 5 nmol 2

Example 4: N~(3-Pheny -5-(tr1methyls:lyl)-Z-penten-‘t—yn-l-yl)-sarcosme, ‘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,



20 and potassiumiodide (2.95 g, 17.8 mmol). After 16 hour 89tApeil 26&Eti on

m xture was filtered through celite. The filter cake was washed with ethyl
acetate. The filtrate was poured into water and extracted with ethyl
acetate. . The organi c phase was washed with water and brine, dried

(sodi um sHYQHEIEY2 filtered, and concenbhated. Colunm chr BEBUSHIEPHY (25%
et hyl acet at e/ hexanes) provi ded product (0.74 g, 58% over 2 25 steps) as

2 215 Yo sy s USS o I5E  obis f dr vy!

511). ExanﬂlZé-'539(mL-.‘(B} Phenyl - 2- pent en- 4-yn-1 - yI) sar cosi ne, 'butyl ester
(F). To a solution of the above conpound (0.74 g, 2.06 nmol) in nethanol
(10 m) was 30 added potassium carbonate (1.42 g, 10.3 nmol). After 20

m nut es t hExagiié 699 NYSUR IR or iR RhC n edgy2 t
with ethyl acetate. m @gpnblmr-\ed Sig mdyexgbrég@%%&'\@Pymgaﬁg%gne’twtﬁir
dried (Sodestersddphate), filtered, and concentrat ed to provide term naI

tyl 99 I H NMR (CDC13, 29 I
coet ers  Tabg ot or W R dPedla sk i )@Wﬂwz@ 3%"“
2.96 (s, 1H)as a@deﬂal—ﬂﬁoro%dbbe&e&:’?ﬁqm 2ing, 9.238 thinol)L e) .26-7.39 (m 5H).
Exanple 6-1 éjnl}ﬂ Fl uor ophe -3 henI- - pent n4yn1

p

yl)-sar costetrakis nyllﬂloaﬁnm)palta@mn(mb(w mg),l Qjﬂlﬁrmnfol)‘, and teppet(Micibdideet y| ene

-1 Tuior o obiSHER TS ity ‘Affe 18 85 Bt misiie v difuted with

tetrakiig(t mm&mlm&}dﬁa'mfﬁiﬂ%%
copper (1) iodide 0. 0525 mmol ). ai%g?d%teﬁogjr%ﬁﬂe reac?é%‘%‘ Yni xt ure

was di | ut ef@3k ethyl m ex20¢s) pravidedacetylent iG (Hrmg, 770hpasa yeltoat eil.nes 'H

concentr at %.£1.h r ovi ded ~>
acetyl ene %f@b@?;@@gxﬂ@ a%m&%ﬁ’%b’ ¥11|3?N%I%6( %ég@’aﬂ'&)% ) 1.42
(s, 9H), 21HY 160 (dd]1AN), 7261844 gm, ), 3.36 (d, 2H), 6.37 (t, 1H), 7.00
(dd, 2H), 7.26-7.44 (m 7H). 15 Ina sinilar fashion the follow ng conpounds
were prepared fromi nterrredl ate F and 1.3 equivalents of the correspond| ng

aryl i odikdeyd £ SaLBAH @3 i 146 Do Ve,
N- (5- (2- Fl uorop enyg -g-ﬂl eny - -pe {elﬁ 4 ér%pkaﬁ%d sar dgfsertﬁgdxatgd:t%d le%ter
(G. ‘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,



» 20 Prepared in a simlar fashion from 2-fl uoroi odobenzene 8 Aprd20&e 45 ny
(68% of a yellowoil. '"HNW (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), 7.24-7.44 (in,

- 7TH). 6-3: N- (542, 4-D fl uorophenyl)

3- phenyl - WR&HBWA2 4- yn- 1-yl ) - sar cosi ne, _hytyl ester, 25 (@cTARiwpared in a
simlar fashion from 2, 4-difl uoroi odobenZzene to provide 49 ng (70% of a

f1oy 3 g e A kit il F0. S,

6 4 N—(5 ( BHM t r ophenyl) - 3- phenyl - 2- pent en-4-yn- 1-yl ) - sarcosi ne, " butyl
ester, (G. Prepared in a simlar fashi on from 3-nitroi odobenzene to
provi de 73 ny (102% of a yellow oil. "H NWR (CDClS 300 MHz) 1.42 (s,

9 2 36' 2004. 1/ 32602 -23-
.H)PCT/ usoc§ 30074 A “{ '5 @'ih%)"?gf“%ée‘%‘gm ¥p-sapgosing, t:?' 99'1 H) ,
L_(?g Eg i 1t @), I:IISPE!!'SC] (rda sn_’mllab fas]ﬂoﬁfro(rs‘}-mtﬁdxbdobﬁn{me to provide 31 m (44%) of ztx

i t7 aphenyl js 35 sar cosi ne ester,
(O . Prepar e%e Wféébﬁ %‘ﬁfﬁ:{%ﬁg é’d%ﬁ)@n%@)»é” H)(%?Hi:ﬂe@ @ ny
449 f |6|4£7V(1 9 2. 36 3
g 14{()(2 grﬁﬂﬁs 38 El:jH) 73%7%%@&?17851%)%1; Ei'lé}i’@)(m 5E)|) 7.57 §3 2E)|),
8.17 (d, 2H). 6-6: N-(3-Phenyl-5-(2-thi orrethyl phenyl) 2-penten-4-yn-1

| )-sarcosi pe, n t ar mlar, fa hlonfrom
)2/- % hi onet hy{’l.%b @;ﬁ,lﬁée H’ggt(s"B“’B'%FQ'b’é‘G&%“Yr’r{g‘Sp %“%?ngl'yééﬁr‘aﬂ% |§ butyl ¢stevr
( CDC13) 14. 4(1;)(3 9H) 2.36 (s, 3H) 2 46 (s, 3H) 3.14 (s, 2H), 3.39 (d,
2I—Q, 645 (., , 7061(a@§1 él-g , 1.24-7.40 (m 6H), 7.46
(d, . 1%reeﬂr m\# ‘pimulag p@fr@m férélnym):- hpm;nmgxppmwwmgxzs%) ofa

I t ] f '
2- Z:hff;‘i o S HNRR feparS B (5PAZ 364 98, Shte 3 MBI Roc o
300 MHz) 1.@22K} 6.45H), 11D, 366(&1, 18D 7.18(d IH)57.2447140 (2, 38D P46 (£7H), 6. 38 (t,
1H), 7.26-7.39 (m 9H). 20 6-8:
N- (5- (4-1sopropyl phenyl) - 3- phenyl - 2- pent en-4-yn- 1-yl ) -sarcosi ne, “butyl-

ester ] 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, 7H).

.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)



(G Prepared in a simlar fashion from 4-isopropyliodobenzgadptib2@ddovi de 38
nmg (53% of a vyellowoil. "H NWR (CDC13, 300 MHz) 1.23 (d, 6H), 1.42 (s,
9H), 2.36 (s, 3H), 2.89 25 (hept, I H), 3.13 (s, 2H), 3.36 (d, 2H), 6.36
(t, I H, 7.16 (d, 2H), 7.26-7.42 (m 7H). 6-9:

N—(5 (3, SWBIPLGORf | uor onret hyl ) phenyl ) - 3- g{henyl 2- pent en- 4- l;tm-'nllsgolrs)le'ﬂarcom n
e, butyl ester, (G. Prepared in a S|mlar fashion from

0,

o5 B RO D PRGBS Pyt IE G o2, 3570 OF 28! oW
3.38 (d, 2PPepated4 aGimildifishioh ﬁ&nlotﬂfbeﬁfeneft rovzde7¢76 ﬁ1§ (3399 of 4 y&fovk 8. 2H) -
29 April 2004 WO 01132602 - 24 - PCT/ US00130
N ( 3, 5- Di pHé&AMRICHS s, SR80 MiJz) 143 (s) 9%%@0%(351@1,{), ?blﬁ §8L 2H3 3636 (d¢ B), A 8&par ed
ina siml g r | odobenzene to provide 46 ng (33% of a yellow
oil. 1HN (@7%@@08%) 1.42 (s, 9H), 2.36 (s, 3H), .3.13 (s, 2H),
3.36 (d5 2H), 6.38 (t, | H, 7.26-7.46 (m 10H). 5 6-11:
N ( 3- Phenyl 4- t t.h henyl ) - 2- penten-4-yn- 1yl ) -sarcosin t but yl
ester, (Q 64& é‘p@r@b‘qnﬁ-sa(%s&mm%‘PYMHY%-PMW#XWml)ewyoslwglwmkene to
provi de 30edfer1¥Gy.70% of a yellowoil. 10 6-12:
N- ( 3- Phenyl - 57 (4 net hyl phenyl ) - 2- pent en- 4-yn- 1-yl ) - sarcosi ne, tbutyl ester,
(G. Pr epaPmﬁaned tma snmﬂariaslﬂcasﬁommﬁumthylmbyﬂmendubpmxrm&e{)t(nngr(w%)ie 33.0

ng (85% of yel I ?W oil. 15 6-13: N-(5-(3-Thi ophene) - 3-phenyl
2 pent en- 4= % 'sarcosine, tbutyl ester, (G. Prepared in a simlar
fashi onof rom 3- |odoth| ophene to provide 30. 0 ng. (78% of a brown oi . 20
6-14: N-(3- PheNyI-S (4-tbutyl phenyl)-2-penten-4-yn-i yl)-sarcosine, " butyl
ester, (@-12; (3-Phenyl—5-(4-methylphenyl)-2-penten—4-yn-1-yl)-sarcosme, ‘butyl ester,

@).
Prepared in a similar fashion from 4-methyliodobenzene to provide 33.0 mg (85%) of a

e

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.



. Prepared in a simlar fashion from4-t-butyliodobenzene to2pgwil@ed488.0 ny
(8699 of a yellowoil. 25 6-15:
N ( 5- (4- Met hoxyphenyl ) - 3- phenyl - 2- pent en-4-yn-1 yl)-sarcosi ne, tbutyl

» ester, (sz.. Prepared in a simlar fashion from 4-nmet hoxyi odobenzene to
provi de 31 @%&2%)9?3% of a yellowoil. _3Q_' 6-16: PCT/US00/30074
N- (5-(2-1sopropyl phenyl) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) -sarcosi ne, " butyl
ester, (G. Prepared in a simlar fashion from 2-isopropyli odobenzene to
provide 27.0 ng (64% of an anber oil. 4 29 April 2004 WO 01132602 - 25-
EI—CE- /5 U(SgD‘B_C%OﬁM: lbI-(S;M-(:]iphetllyl)-3~phenyl—2-pente1£-4-‘_lyl)1-l-yl)~sarc_osine, ‘gutyl lester, (GI)' -

- (4- Bi phen - 3- phenyl - 2pent en- 4-yn- 1-y! ) - sar cosi ne, but ester, :
Prepared i npﬁ?pé{e)ﬂil? ﬁrsmi"% Iﬁ‘fsg‘ﬁmf Wi’-‘ﬁ‘?eﬁﬁgﬁ%heﬂmﬂz@i@@% \(B2f%) 660 ny
(85% of a vypiew oil. 5 6-18:

N(S(4-tri ?I uor onet hyl phenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-y1) - sar cosi ne,
“butyl @&ster, (G. Prepared in a simlar fashion from

4-trifluoro hydl J=04do zene Lo, Qrovj 40 (80% of a yellowqil. 10

010 N (5 PR NG Py pi i Enedtn Sy i arsertne, buish y)

ester, (Qesté,g@nred in a simlar fashion from 4-benzyliodobenzene to

provide 240_ng (80% of a_ |light yellowoil. 15 6-20:

N- ( S- ( 4- et hiTepaEdya § similgp fashion Arque fttd Auaropethy lipdpbegenowipreyide 28¢ meest er

(9.  Pr epa(@%)idga?eﬁj)‘giogar fashi on from 4-et hyli odobenzene to provi de 240
product. b-

ng (88% of 0:'"H NWR (CDC13, 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, 114),
7 _)-}3 (d, 2'%—’19:7 Ng(g:(zlbdé%z;lg]lelzyli?-'}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). R

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), @cﬁﬁ/sédoz 2H), 3.14 (s, 2H), 3-37 (d, 2H), 6.37 (1 067412 (d,
SH), 7.24-7.43 (m TH). 6-22: rctuSHosodrs

N- (5- (4- nbyt enyl ) - 3- phenyl - 2- pent en 4 yn-1 yl)-sarcosine, bbutyl ester,
(G. 30 Pr gﬁé &0( é’%%%h&?yliéﬂhmlﬁfmfm—ﬁ-ybul-yl)i-sadcﬂmmz Snayltestepy OVi de
260 ngy (89@? of a yellowoil. 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 )-sarcosi ne, ' batyl

ester, ( G)’repaleé @A stinilar 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- na@Rén)HH-(3-premoyypltenybri-phényli2-penten-4an dog)-sercobiie) busd 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,
3H), 3.17 Pﬁparaﬁnaginﬁ&rfésﬂion%ﬁm R0k ioddbdhzererd pic sy 3h (d,
IH. 7.75-7.85 (m 211), 8. 30 (d,4%’-|) oxfiodghd pfovide 827 rfi Y5624 ot
N (5-(4- neY*ﬂly’ | ) - 3- phenyl - 2- pent en4-yn-1-y1)-sarcosine, ' butyl ester,
10 ‘
6-25: N-(S-(l-naphthyl)-S-phenyl—Z-penten-4-yn-1-yl)—sarcosine, tbutyl ester, (G). 33 -

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.



+ (Q. Prepared in a similar fashion from 4-nethyli odobenzen@9tAprp2604 de 34.7
ng (88% of a |ight yellowoil. 20 6-27:
N (S-(3-isopropyl phenyl) - 3-phenyl - 2- penten-4-yn-1 yl)-sarcosine, ' butyl
-ester, (GQ. Prepared in a simlar fashion from 3-isopropyli odobenzene to
provi de 1W@ohsp6p22%) of product. 6-27: ,.H NVR (CDC13, 308cHd&bhodeets (.

6H),1.42 (s, 9H), 2.36 (s, 3H), 2.87 25%Septtet, 1H). 3.13 (s, 2H). 3.36
d, 2H, 6. L), 7. 15-7 42 81.1), 7.70-7.71 1H) 6-28:
(N-(5- (H)z napﬁ‘?ﬁg(/ﬁ)‘(- éa-%‘h‘e’F&%‘-g%ﬁ‘&ém"&ﬁ]ﬂhwﬁﬂvﬂ%&wdsy n;rqosi:nbw ‘butler, (G .

Prepared i nester5(@).| ar fashion from 2-i odonapht hal ene to provide 30.0 ng
(69% of a _30 cqlour]ess oil. 29 April 2004 WO 01/32602 27 PCT/ US00/ 30074
6- 29- Prepared_ in a similar fashion from 3,4-dimethyliodobenzene to provide 40.0 mg (98%) '
N (5-(3, 4- d(gfr%t,gj%l\,p Ryl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne, * butyl
ester, (G. Prepared in a simlar fashion from 3, 4-di met hyl i odobenzene to
provide 80.0 ny (98% of a yellow film 5 6-30:

N-(5-(2-iso | phenyl ) - 3- pheny| - 2- pent en-4-yn-1 yl ) -sarcosi ne, tbutyl
ester, . (Q 5.)'5@%r@F@ﬂg.‘?ﬁf‘w&hﬁvﬁw-ﬂml-éweptm-zn'rbnbmmpsmedbhgn 2stee, t O
provide 27.@)g (64% of an anber oil. 10 6-31:

N- (5- (3, 4net hyl enedi o.xy.g]enyl ) 3- phenyl - 2- penten-4 yn-1-yl)-sarcosi ne,
“butyl est direpgra) in Prigplar fashion frors Resdmopyflndbbaefd QLProvide 27.0m :?54%) of

3, 4- met h‘yI earllleaotlrilb%)éiﬂpdobenzene to pr oyi de 40.0 ng (94% of a yellow’orl.
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:



15 6-32: N-(5-(4-pyrrolylphenyl -3-phenyl-2-penten-4-yn-1-¢PABanoosi ne,
“butyl ester, (G. Prepared in a simlar fashion from

4-pyrrol yli odobenzene to provide 41.0 ng (92% of a 1light yellow 0|I 20
" 6- 33:

N ( 5- (4t r Wo aic2é02et hoxyphenyl ) - 3- phenyl - 2- pent en- 4- yn- 1- y| pesaisomiote,
"butyl ester, (G. Prepared in a sinilar“fashion from

4-trifluoronethoxyi odobenzene to provide 28.5 ng (61% of product. 6-33:
"H NVMR (CDC13, 300 MHz) 1.42 (s, 9H), 2.35 (s, 3H), 3.13 (s, 252H) 3.-36

d, 2 6. - t 6- 34
N5 (3 a-df et nopran S pRess LS PERRpchY e ing b e ),

ester, (0O Prf—'paéfpm@amw&s@pnﬂom 24iedoquimeieneom 3, 4- di met hoxyl odoenzene to '
provi de 35.0 ng (80% 30 of a colourless oil. In a simlar fashion the
foll ow ng conpounds are prepared frominternediate F and 1.3 equivalents

of the cHr rge3hM-gS(imdanyl)s 12 t@da,-g fideyl)shecosmedbuicPnstdeasy. | bed
above: 29 April 2004 v\ioo‘?}mefgzigoziﬁgl 6%%030074 6- 5@ ).

N- ( 5- ( 2- quitAerars ) 2 Smilefashion figaniodpindase. n- y| ) - sar cosi ne, ' butyl ester,
(G. Prepare in a simlar fashion from 2-iodoqui nol ene. 5 6-36:
N-(5- (i ndanyl) - 3-phenyl 2-penten-4-yn-1-y1)-sarcosine, “butyl ester, (Q.

_ Elf ?Ea E i :: In &ampge [7ek: N—é&{tﬂ‘luolfrophenyi)tdbph%ﬂ@.—-p&ﬁaﬂ-ﬂl-ﬁ:-i-ﬁl)-sarcos:lx_xif, (I-R
uor qphen en en sar cos ne
sol ution off qﬁ'i.‘n‘? &')e}%‘{t%lres@r I gﬁlp 86351 b 9}6)% forggoasidwasheated at ‘Nés
heated g 49for18 hGufs‘? "ThéReddfibh ﬁ%uétyhew Qfolddh ﬁ{:éﬁ%%téﬁasn?ec}%

concentrated. The residue was en up 1 nto or onet hane an‘ge passed
through a Mw@umtmddaoawﬂmacmabpassmoughlmng srogldvphhke elitedotion ampef hane, £7)

t hen et hyl han net hanol act.i wa concentrat ed"
to provi ée z ﬁ%ﬁ?%“ n’g‘enﬁévf“&?t% ’BE soﬂﬁa‘ﬂ?
_ (CDC13 30de§’|déhce¥1tr§%d(t§ r&i&)mﬁoﬂ&d(ﬁl ?ﬂng 30‘&%& 8 coldlite 56f0§(§ 111)
198 (dd, 15 211). 7. 26- 7 2 (m 7i1) B o5y SaST eyt 53] 1386,
NMR ( Cl3, 300 NIHZ)Z 2 (s, 3H),349 (s, 2H), 3.92 (d, 2H),638 (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 from intermediate 6-4 to provide 42 mg (68%) of a
colourless foam. 'H NMR (CDCls, 300 MHz) 2.72 (s, 3H), 3.50 (s, 2H), 3.94 (d, 2H)



. In asimlar fashion the follow ng conpounds were prepared2fiAgqml26@4
corresponding internediate 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 simlar faShI on frominternediate 6-2 to provide 31 ng (81%
of a col oWQUER6§2am ' H NIVR (CDCI3 30% MHz) 2.68 (s, 311§-crlﬂs(m73,04ﬁ,
21-1), 3.90 (s, 211), 6.43 (s, g(dd 211), 7.23-7.42 (m 7H).

SRR T LT T

Pr epar ed i n34al1.3341%, faund34i368 frominternediate 6-3 to provide 34 ng (82%
of a colourless foam 'H NVR (CDC13, 300 MHz) 2.70 (s, 3H), 3.48 (s, 211),
3.91 (s, 2H), 6.42 (s, IH), 6.78 (dd, 2 1), 7.26-7.38 (m 6H). FIRWVS calc
342. 1306, foun.gtds N 7_ i P

N- (5- (3- N|tropheny§‘) 3?1 9’)3 henﬁd 2rPeften°4 MoIyDsaredsine -1y . prepared

in a sinmdl aPreparsdiina Shmdﬁnfasluoerﬁmrﬂuaemﬁaade 6-(5 1P ;ﬁwﬂ@ﬂlﬁlgg(go%@% of a

R T e A AR

7.26-7.48 (6051@1H)/7.26-7(53. mls 7.584 &2 219, 8. ; 22 (s, 1 H. FIRWVS calc
351. 1345, f.oun Hf 1353. 7( B, & m il4t'<9,21~ﬁ
N- (5-(4- N trophenyl) - 3-phenyl - 2- pent en4-yn-1-yl)-sarcosine, (H. 5 Prepared

i i mi | af_gf RS i ot [ at t 21 80°f
col qur| ess TRaRcC PR dERb R 2 paderl sl Spraines (Biby, 3. 85

(d,- 2H)-10 6Pfpared in akﬁnﬂa?fa&ﬁmﬁﬁﬁ&mn&hbate @656 §&lndc[2 ng(S‘MB ofla ZH) 7-6:

cos ~ 10

N-(3 Phenyl - 5- t hi omef ent en-
Pr epar ed |n°(§‘§f f%mle'% ]56{31 matﬁt(e,HJBZﬁﬁ(p;ﬁﬂ,ﬂﬁs (§,42Hyg (87%

of a colo ‘MHz) 2.42 (s, 3H), 2.66 (s, 3H),
3.48 (s, ﬁgh@géggﬁa@hogpﬁﬁﬁg 15?1%%“’1 ", 7.12-7.68 (nn, 9H). 7-7:

N- ( 5- (4- Chl or ophenyl ) - 3- phenyl 2-penten-4-yn-1-yl)-sarcosine, (H). 15
Prepared i a |onfrom|nterrred|ate67to provi de 40 ng (90%
of a coloufl esls&]féé #I mtm%)ynzl-wb-mcom(ﬂ}z 48 (s, 2H),

3-4371((33%5 2H)reparbd &Pa élﬁnla}mshzoﬁ frofti lﬂte}lzxeﬁiafb 6-9'd prdRE A Qo0 ofa 0% found
' ' coloquess foam. 'H NMR (CDC13, 300 MHz) 2.68 (s, 3H), 3.48 (s, 2H), 3.87 (s, 2H),

6.39 (s, 1H), 7.24-7.37 (mm, 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,



7-8: N-(5-(4-1sopropyl phenyl)-3-phenyl - 2-pent en-4-yn-1 -yl ) 28200k, (H).
20 Prepared in a simlar fashion frominternediate 6-8 to provide 32 ng
(99% of a colourless foam 'H NWR (CDC13, 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, 11-1), 7.14 (d,

2H), 7.20%Q0882602n 7H). HRMS cal c 348. 1364, found 348. 199 T/800/30094
N-(5-(3,5-Bis(trifluoronethyl)phenyl)-3-phenyl -2-penten-4-yn-1

I d I fash f i nt diate 6-9 t
b b de 26 VAo DRl -2 Rl byE - mrcomiom A cocis, 300 ﬁm 2.67 (s,

3H), 3.46 RI& arédtin a&nﬂl&r fthioaHom uﬁeé?edﬁéte 6110|'ﬂ)),pr3v13<§I87 m%Q 777
(s, I H, 83(s e HRVS cal ¢ 442.1242, found 29 Apri |

2004 WO 0190kgustess fﬂaul PEFNMIR (GBEE7 300 Midr) 269 6, 5HD|3p‘l‘3€(ﬁy2HB 3|;&Qr(t1132H)4

810 Vo prooes o G 7] 20 RS SRS 206 ol BT, 500 M)

269(s$3H) 3.48 (s, 2H), 389(d 2H) , 640(t IH), 7.26-7.44 (m

10H) . 494, f 06 1432. 5 7-1

N-(5- (4-d N%i&%ﬁﬂ?—( |l)_-§- Pan';?H-"rymlny-a?mgpﬁdH)( H. Prepared in
a simlar éd)fhégﬁmal-ﬂ{sﬁf ! % . of a
yel | ow solrlir?hlo 7- 112 M(So?ﬁ@?&e&%ga%tg#? tg#&ﬁ?‘ﬁz %&H%ef%&a

2- pent en- 4rellowisolil) - sarcosine, (H). Prepared in a similar fashion from
intermedi ate 6-18 to provide 200.0 ng (9699 of a yellow film 7-13:

N- (5- (4- benzyl phenyl) - 3- phenyl - 2- penten-4-yn-1 yl)-sarcosine, (H. 15

P 0
(g%ar S?' ;711% rgﬁgm(ﬁpgvav%a:ngimﬁmm-ﬁnmﬁmﬁ@nt@na%&-i?.yﬁ)t&%&%né?ﬁ) g

N- ( 5- (4- etﬂi?mqmém yindlapfashipn fonp ineraredintg 6-18 t9 pyodde 20050 meg, (96%) of ®r epar edj
in a 5|mla£ly |on frominternedi ate 6-20, to provide 176.1 ng (86% of a

20 green- d’r

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).
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.



o 7-15: N-(5-(4-"propyl phenyl)-3-phenyl 2-penten-4-yn-1 yl)-sadPdgsil3ed4 (H).
Prepared in a simlar fashion frominternediate 6-21 to provide 190.9 ng
(93% of an orange-white solid. 25 7-16:

N (5- (4-"butyl phenyl) - 3- phenyl - 2- pent en- 4-yn-1-y1)-sarcosi ne, (H).

Pr epar ed iW‘g\‘”@Pﬁﬁzl ar fashion frominterngfiate 6-22 to proRPCTHUSEBO0R ny
(910/6) of a yellow solid. 30 7-17: N-(5-(4-"pentyl phenyl) - 3-phenyl

2- pent en- 4- ek~ ' . g ip a sinlar fashion from

i nt er nedi at é‘ﬂ%ﬁ-z% (%'é rh%\giﬁiggﬂ'f(}g‘% ﬁlﬁg{y‘gg%&g‘?ng’ngfwaﬁrgﬁ'?‘d. b9 Apri |
2004 WO 01/ Izgped Bila sikilat fiShich Iy ihtetnikdiate 6-24 to provide 33.0 mg (100%) of a

N- (5-(4-phe oggw%lgz - phenyl - 2- pent en4-yn- 1-yl ) - sar cosi ne, (11} .
Prepared in ¥ 9 F]'f shion frominternediate 6-24 to provide 33.0 ny
(100% of a light yellow solid. 7-19: :

N (5- (1-napht hyl ) - 3- phenyl - 2-penten-4-yn-1 -yl )-sarcosine, (H) . Prepared in
a;simlardf a%h%d%iiﬁw(&mpﬁtlyﬂ henyl-Zpestendl-pu-dvyipear2bsife @) 82% of a

J1) - sar cosi et i 4 uiies BRhOY AR e R B BN B f g e av e 6. 26
to provide X2liewroit. (55% of a vyellow solid. 7-21:

N- (5-(3-isopropyl phenyl) -3-phenyl 2-penten-4-yn-I|-yl)-sarcosine, (H).
. Prepared in a simlar fashion frominternedi ate 6-27 to provide 12.6 ny

(83% of a ~5y.04ee0s]) - R enviN (ol 2-Napht hyl ) - 3-.ph | - 2- penten-4
yn-1-yl)- sar%g%'?ﬁlg,g@? %a%%&gpe%pﬁ%“’éll\is{’grﬁtﬁé'ﬁrﬁggm?%#rﬁﬁﬁf’i er nedi at e
6-28 to pi o\Hrejar&binla similafEShion from inyeidediates®rDE € pRRide- 1286 mg (55%) of a
N-(5-(3,4-di mﬁt hyl ﬂgenyl ) - - 3- phenyl -2- pent en- 4-yn-1-yl ) -sarcosi ne, (H).
Prepared inYE'SWiPH%r fashion frominternediate 6-29 to provide 33.2 ny
(97% of a light yellow solid..

7-21: N-(5-(3-isopropylphenyl)-3-phenyl-2-penten-4-yn-1-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.



25 7-24: N-(5-(2-isopropyl phenyl)-3-phenyl - 2- pent en- 4- yn- 129 |Aprd 20@bsi ne,
(H. Prepared in a,simlar fashion frominternediate 6-30 to provide 15.2
ng (669 of a flaky vyellow solid. 7-25:

N (5- (3, 4- et hyl enedi oxyphenyl ) - 3- phenyl - 2- pent en-4-yn-1 yl)-sarcosi ne,
(H. 30woemsed in a simlar fashion om i nt er nedi at e BEBUSOm3qOTHVI de
9.5ny (31% of an off- white solid. 29 April 2004 WO 01/32602 - 32-

PCTI USOQ' 3 26: N-(5-(4-pyrrolyl phenyl)-3-phenyl - 2-penten-4 yn-1
yl)-sar cos?%A‘N ﬁo(g-misr éﬁﬁ‘&‘éﬁﬁi}{ﬁ‘&‘%ﬁyﬁ?w&% ‘%"é‘i‘h’?‘b‘ﬁy BFTEMEetdi at e 6- 32
to provi depx%ﬁ ardd a A8 M f&ﬁmﬂfrdfﬁhdt&\%ea%é @32505:02& 24.1 me (68%) of a _
N-(5- (4-trifluoromethoxyphenyl)-3-phenyl -2-penten-4 yn-1 %S r cosi ne,

(H. Prepellewsolida simlar fashion frominternediate 6-33 to provide 23.0
rrg (92/a) of a yellow solid. 7-28: N-(5-(3,4-dinethoxyphenyl) 3-phenyl
2-penten-4-yn-1-yl)-sarcosine, (H). 10 Prepared in a sim.lar fashion from

I nt er megli at-m6N£t$-(a&rﬂmvmdethaﬁyﬁhml)(-%i&nﬁiz-pentmmm%Qj-sﬂcoéme,a(}m m | ar

fashion the follow ng conpounds are prepared fromthe corres on i ng

i nt er medi Repared in a similg &shiopdrom feameginte 633 dp Prvided ol g obnig

N-(5-(2-¢ 3- phenyl - 2- pent en- 4-yn-1- yl)-sarcosine, Prepare in a
simlar fggé{gglgdn%?@om 6-35. 7-30:

N-(5- (i ndanyl) - 3- phenyl - 2- penten-4-yn-1-yl ) -sarcosine, 20 Prepare in a

I fashi f Ex le 8-1: )
N ( 3+ Pheny I8 Rt et meorpy §-S e hial 2rpentomd-yas) ybssarwyméﬂ) (. 25
A sol Ufmonﬁ%g g\iﬁ kaﬁfa} ]fﬂ%nqr\féﬁmefdﬁg e 8-39%0 ) %\@Jéﬁs TR 08654) 0G0 form ¢

aci d was at 50 C or 3 hours react on m xture was “cool ed and
concentratﬁajlo“TMd resi due was taken up in dichloronethane and passed
through a 2 g solid phase extraction tube, eluting wi th dichloronethane,
then ethyl acetate, then nethanol. The nethanol fraction was concentrated

to provi depaiin@ladfdsHioR tHe folidwihg @bmpodids &8 pRepatddifron! Shd Mresponding
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:



« 30 solid. In a simlar fashion the foll owi ng conpounds wer @Spxmeijdaoedl from
the corresponding internediate under the conditions described above: 29
April 2004 WO 01732602 -33 PCT/ USOQ 30074 8-2:

* N-(S-(4- Met hyl phenyl ) - 3- phenyl - 2- pent en4-yn-1-yl )-sarcosine, (H). Prepared
In a sim|we®o1/3dht on frominternedi ate _63-.31_2 to provide 30. @cryso@ifos of a
light vyellow solid. 5 8-3:

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

a simlar fashion frominternediate 6-13 to provide 22.0 ng (87% of a -

brown sol i gg-p.oNq5-(3Metiyiphenyl)-3- -2- -yn-1-yl)- i

N- ( 3- Phenyl -5-(4-?t(but_yl_lf&h%rf[ﬂ)}zylpl)%nr{tlgnlfeélll-tg/nrff-nyll l-)ssgr"é"é’é'?ehg,*).'( H) . Prepared

inasiml &repaa%mcﬁ]sum@_nfas B fresuintermediates6-1 2 toprovidd S02Pmg (91P6f 6680iglal a

light vyel b% oﬁ%hiitﬁ' Exanpl e 9:

N (5- (4- Bronophenyl) - 3- phenyl - 2- pent en-4yn-1 yl )sareosi ne'.Butyl 15 ester,

(S) To a5solution of -termnal acetylene F (3.25 g, 11.4 mml) in Et3N (75

m.) was added 4- _RQronoj odobenzene (4.19 g, 14.8 mmol), Pd(PPh3)4 (1.32 g,

1. 14 nmol )%‘gﬁé}'( h%i'gt(g'é!“opme)- ten-dpmel-rsaneesinga Myt i 11 ed

o1 ovi ded bl aa 4 gl Ehio Aol RIR QI8 Gal Mg e AeR

N- ( S- (4- ( 3ftwowh yq@ivefoaid. - - 3- phenyl - 2- pent en-4-yn-1-yl)-sarcosine ' Butyl
ester, (G). To a solution of bromde S (3.84 g, 8.72 nmml) in DVE (25 nl)
was added 3 25 furanboronic acid (1.47 g, 13.1 mmol), Pd(PPh3)4 (1.01 g,

0.872 nmypl B_4M3wem2§@_tb6@ﬁ,mg&§$§ﬁ§g _mt 'P'Yyﬁr&g%%ﬁﬁg for 1 hour,

cool ed, and partitioned between Et] er. e phase was
washed wi t Preparedsin agsimélar fasyediiom intermediets,6- bhtb provide 2219 mag ¢66%) ofColight
chr omat ogr %HXW(S%HG 12. 5% Et QAc/ hexanes) provided ester G

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:



(2.62 g, 78% as a yellowoil. 30 In a similar fashion the2$ aipkidb2Pig
conpounds were nmade fromthe correspondi ng boronic acid under the

condi tions described above: 29 April 2004 WO 01/ 32602 -34- PCT/ USOQ 30074
10-2: N-(5-(4-(3-thiophene)phenyl)-3-phenyl - 2- pent en-4-yn-1-yl)-sarcosi ne
'Butyl ewbeu/32¢0 ). Prepared in a sim I3gr f ashi on from 3-rdT/AOstos0EOr ONi C

acid to provide,

21.0 ny (46% of a colourless film 5 1n a sinilar

fashion the_ fo i .n Qnpounds ar de fromthe coryespondi ng ,,boronic
aci d under %ﬂé“ﬁ&n\i\@r%ﬁg‘ﬁ&% FB%‘S'} F‘ZJR?-"?&‘?“""Y“'{‘YDPS"" cosint Butyl
N-(5-(4-( 45@5}1)(@)34 hi ophene) phenyl ) - 3- phenyl - 2- pent en-4yn-1 yl ) -sarcosi ne
10 t -Butyl ester, Prepare in a simlar fashion fromS and

4- et hy| - 3Prepawdhie ashoilayfashioncireim 3tthiopheneboronic acid to provide 21.0 mg (46%) of

N (544- (4Met hyl -.3-furyl ) phenyl ) - 3- phenyl - 2- pent en-4yn-1 yl)-sarcosi ne
t-Butyl esf&prousess are in a simlar fashion fromsS and.

4- met hyls- 3- f uranboroni ¢ acid. 10-5:

N- (5- (4- (cycl ohexyl) - phenyl )“;)3-_ phenyl - 2- pent en- 4-yn- 1-yl ) - sarcosi ne tButyl

Ester, Prebug similar fashiogithefo

Wang enmpouads areanefecyom dheSapraspensing berenig. 20

10-6: N-( 5'éﬁhﬁ@%‘iﬁ@?&ﬂﬁﬁﬂr&ﬂg&%ﬁ}%&ab&e@henyl - 2-penten-4-yn-1-yl)-sarcosine

t But yl Esf

epare 1n a si ashion from S and cycl opentyl boroni c

acid. 25 Exanple 11-1: N (5-(4-(3furyl)phenyl)-3-phenyl
2- -4yn-1-yl)- ine, (H). _  Th 2.62 g, 6.13 I
i Sa0l ved 10r3saVis G MO S ioBhdiophemd) Srbenr-treites-fiar kel sarcoiiec

overni glat , ¢
provi dg? atggl?felé
g, 34% asPeepateiiha similardashitomiremsS aml $imetliyl B-thiophepetmoonieagidndi ng sodi um)

centrated. Columm chronat ography . (0-8% McOH CH2C12)
yellow solid. Trituration with McOH provided pure H (0. 78

10-4; N-(5-(4-(4Methyl-3-furyl)phenyl)-3-phenyl-2-penten-4yn-1-yl)-sarcosine
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-fashidn from S and cyclohexylboronic acid.

20

10-6: N-(5-{(4-(cyclopentyl)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine tButyl

Ester,

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.



. 30 salt was achi eved by suspending 11-1 in nmethanol and ad@pdgnl2egli val ent
of 6M sodi um hydroxi de. The solution was then concentrated and the residue
was triturated wth isopropanol to provide a white solid. . 29 April 2004
« WO 01/ 32602 -35 PCTItJS00/30074 In a simlar fashion the follow ng
conpounds W&H®3#Ee from the corresponding _internediate trREREHOGIIEr the
condi ti ons described above: 11-2:

N-(5-(4-(3 s sarcQsine, (H).
Pr epar ed |nt1£h§i|%?n%§% fasﬁ%g%lﬁ)fv?g%e%{’?er mag‘; e?‘?ma%%ﬁmt]‘ggﬁ%’%?ﬁpﬁg g7 ny
(59% of animéfmedidté treatedimder theleadditions described above:

N-(5- (4-(4-Methyl - 3-thi ophene) phenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) -
sarcosine, 10 Prepare in a simlar fashion from 10-3. 11-4:

N (5 (4- (4 Weth (S B-uidparitendnpRuly 2: itk AR Y51 sm.?.sﬁ@f(ﬁas' ne,
Prepare in a simlar fashion from

N ( 5- ( 4- Ccy Ereparsdyin pspadanfashion &mnptenae@emi@nz t-provide 1917)ms BX6pofm,off-
Prepare in %%lﬁ@r fashion from 10-5. 10-6:

N (5-(4-(cyclopentyl)-phenyl)-3-phenyl -2- penten-4-yn-1-yl)-sarcosine,
Prepare in a simlar fashion from 10- 6 20 Exanple 12-1: Ethyl

4-(trifluor E%&){{)@%ﬁroplolate . To a solution of

4-i odobenzott Wlﬁgﬂ"QPWE)MD?‘PMWQ@W?MWI{}2)-5 m) was
added et hyl c9£ih9| ate (0.124 nL, 120 ng, 1.22 mml), Pd(PPh3)4 (109 ny,

0. 0941 mmf? d Cul (54 ng, 0.282 mmol). After 24 hours the reaction

m xture l\ﬂasPrez:&ema(sunﬂm'dhslmIeﬂokaﬂ-mnn chromat ogr aphy (10% Et OAc/ hexanes)

provided 12-1 (149 ng, 65% as a colourless oil. In a simlar fashion the

f-ol | ow ng conpounds were prepared fromthe corresponding . aryliodide and

L. 3 equi val enusNofs-@L@VMIRIARI0M Bph A S DHURFES pehfif-£IRTL 1) QR 0fg8CT T bed

30 above:

Prepare in a similar fashion 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:



29 April 2004 WD 01/32602 -36- PCT/1TS00/ 30074 12-2: Ethyl 29 April 2004

4-f 1 uorophenyl propiolate (A). Prepared in a simlar fashion from

4-f | uoroi odobenzene to provide 33 ng (4% of a colourless solid. 5 12-3:
Et hyl 2-f 1 uor ophenyl propi ol ate (A). Prepared in a simlar fashion from

2-f1 uor oi weolimpgeane to provide 3.46 g (93% of a col ourl epsrpkdoseda 4:
Et hyl 4- chi or ophenyl propi ol ate (A). 10 Pr€pared in a simlar fashion from

4-chl or oi odgbenzene to provide 4.60 g (100% of a colourless solid. 12-5:
Et hyl 2- chl decs Kehyl fflerephenyinropiolseédhr ed in a sinilar fashion from

2-chloroio -0 | 64 5. l.ow l,quid. 12-6:
Et hyl 3-thi g?\ pr o%?‘o%l%’tﬂg{ %{t}l.ggErz’énpﬁpgaﬂq}%&;&g%%e?%P%%ﬁ’bdﬂg 1(4% Ia

3-t hi enyl | edivbdessesobidt o provide 90 ng (53% of a yellow solid. 20 12-7:
Et hyl 4- et hoxyphenyl propiol ate (A). Prepared in a simlar fashion from

4- met hoxyi odobenzene to provide 117 nmg (13% of a colourless oil. 25

Exanpl e 51343:3: Ethyl 2-fluorophenylpropiolate (A). _ _

1- Et hoxycar boayl -_5-(4-(t rifl boromet hyl’) phenyl )-4-trimethylsilyl-I-

but en- 4- yn@r¢payed in@ simdat fashion from Pépemigdoberzede typrodid2 Bl46 g(@%%%) ofa Phve (2
m.) was adge@ trsi'sso(ﬂg, 6- di net hoxyphenyl ) phosphine (5.1 ng, 0.0115 nmmol).
After 15 m°R P’g% a solution of 12- 1 (117 ng, 0.573 mmol) in Phive (3 nl)
was added. After 5 minutes 30 (trinethylsilyl)acetylene (0.081 niL, 56 ny,
0.573 mml ) was added. After 21 hours the reaction mxture was

concent r at d@&-4: Ehuhdreblorephanylprepinjate 183 Et OAc/ hexanes) provided 13-1 (144
M9, 83%g APr&paled ihWéiRthe fadiflo Bohd 4-2R07oi0dobnIHe 38 B%%ide 4.60 g (100%) of 2

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. -



-37 PCT/ US00/ 30074 In a simlar fashion the follow ng conp@@rgsil2éé4
prepared fromthe corresponding propiolate internediate treated by the
condi tions described above: 13-2:

» 1- Et hoxycar bonyl , 2- (4-f | uorophenyl )-4-trimethylsilyl-1-buten-4 yne (C). 5
Prepared.-i W@on3260d ar fashion frominter r’%di ate 12-2 to proyifeseied® (58%
of a yellow oil. 13-3: T

| - Et hoxycarhonyl -2- (2-f 1 uor enyl)-4-trimethylsilyl-I-buten-4-yne (C).

Pr epar ed intiﬁa§}'ﬁ$"’}r§%5hl‘%‘ﬁieg‘iﬁPW?fﬁl’@ﬂﬁ%memHen@%fmw the ouirepodding g
(80% of a iSMte infdrBkdiate {dadd iti . .

| - Et hoxycar onﬂyl -2-(4-chor ophgnylby-ﬂifcfornfl#gﬁg?sgppfﬁ a-‘tfo-vﬁljt en-4 yne (C).
Prepared in a simlar fashion frominternediate 12-4 to provide 4.04 ¢
(60% of a RroW] Rl 13-5: 1-FEt hoxyc onyl .

522 chl or od SarE ey st Rad P R aphEE kA ety isty! L bptespnd (O o

3: Im | zza(r) flsgs lg’;&parefdnﬁmsumﬂ&rmﬁb@ﬁ@ml&eénéd?a@"19-‘2' tG%rJ\Qdélzﬁn{gg(g%/o)%‘}a%e%v?rm

| - Et hoxycar BHnyI -2-(3=fluorophenyl)-4-trimethylsilyl-I-buten-4-ync (C).
Prepared in-a simlar fashion fromthe commercially available internediate
"Et hyl 3- fl uorophenyl propiolate to provide 0.73 g (85% of a yellow oil.

13- 7 | - Et hdshc drBabnyy eabiiylihi2aydrophoiyl Ity it} 1-bRinegn 16, (O - 25
Prepared i nPa sim.l ar, f;ilsg.;sgp fé_om,l nternediate 12-6 to provide ny
(90% of a *3FERICGAR BiSimulaf Jasgion trom intermediate 12-3 to provide 4.19 g (80%) of a yellow

1- Et hoxyear gpny! - 2- (4- met hoxyphenyl ) -4-trinmethylsilyl-1-buten-0 yne (C).
Prepared in a simlar fashion frominternediate 12-7 to provide 144 ny
(.8)’8% of a 30 yellow oil. 29 April 2004 WD 01/ 32602 --38 PCT/ USOQ 30074

xanple 14- 13 o b rbonyl 2 {4 dhlorophony -1 trivsethy sillgrl-IS-i)LteianEtyEZ l(é)I bz
Prepared in a similar fashion from intermediate 12-4 to provide 4.04 g (60%) of a brown
oil.
15
13-5: 'I-Ethoxycarbonyl-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.



penten-0 yne. A solution of 13-1 (144 ng, 0.476 mmol) in adBRyprd@80PhMe (2
m.) was chilled in a dry-ice/acetone bath. A 1.0 Msolution of DI BAL-H in
Phve (1.2 L, 1.19 rnnol) was 5 added dropwi se. After 5 minutes the
chilling bath was renoved. After an additional 15 m nutes the reaction

m xture w0 ¥2602ed in an ice bath and Cglite and Na2SO40 PCTHB0N/3008¢ €
added to quench the reaction. The reaction m xture was filtered through

Celite. The fj - traed  Co hr omat hy (20%
et onc/ hexatdepielt LGRS AR goramepy Ton o ERpm sk st o

simlar fapbatea-4-fuge.f ol | owi ng conpounds were prepared formthe

‘correspondi ng. ester internedi ates under the conditions described above:

14-2:  1- Hydy BRI (144 308 OiAi6)mmol)injapbydrous PhMe (2 mionwasrchilledie a 15
Prepared i Bq2;cS}.pl shi i X : oyi.de 19 (80%
prepared 1 rfic8laBlb bR A £OM SARSILEDIERAL A f PRVE (13 REY 18 SarhiSh s

1- Hydr 0x8y - 8d{ed-dropwisepAdiay 5 nifutes thewhiilihg bhtilwa-removed) - Aftyg addissaresl in a ..
simlar fashiaon ‘Hﬁom irterrnediate 13-3 to provide 2.65 g (74% of a yellow
20 oi | . 14™4Rutgs Y 4eaFHON BUKIE WAL A0 icesbathand Gelitesand Na;3 Qe 0820 4- yne.
Prepared i Flae: | i [ -4 rovid .16 g

(629 of aﬂg&/egei g\i!\gi 't%élillléneg @eﬁgé{oﬁ%@&%&ﬁg n%(ﬁu‘é‘svas ﬁtltgre}a tgrougﬁ Czehgé.

1- Hydr oxy- Th¢ filtcit vas poreaytigteds- Columet diybmilogtaphy (20%EIOACY RRand) BRAIRE i N a
3: Im I g(r) fliig-!lo(?l{ro%ﬁ%gsrg%ﬂo%gil.m 5 to provide 4.86 g (54% of a yellow |
roxy-3-1g3- f | uor ophenyl ) -5-trinethyl silyl -2-penten-4-yne. Prepared in a
simlar fashion frominternediate 13-6 to provide 0.47 g (74% of a pale
yel | ow oi | In 2simifsr fashipoalic fabodiie3@BaRUNES weRCHtpBEDAR0He coredontiiyd ¢ )

r0xy-3- (3- L0l b Radd B ) it oRSTASH o

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 sinmlar fashion frominternmediate 13-7 to prd%iAdel260hy (77%
of a yellow oil. 5 14-8:
1- Hydr oxy- 3- (4- net hoxyphenyl ) -5-trinet hyl silyl-2-pentend4dyne. Prepared in a
-simlar fashion frominternediate 13-8 to provide 114 ng (92% of a vyellow
0i | . ExanpW® (152602 _20 . PCTAUIS00/30074
N-(3-(4-(Triflnoronethyl)phenyl)-5-(tri me%%yl silyl)-2-penten-4-yn-1- 10
yl)-sarcosi ng,=.'{b s ef (.E) . sol ut i 14-1 (115 ng, 0.385 nmmol) in
anhydr ous qugiéb#%)ﬂr}?ﬁ% st ‘ﬁ'?”(‘?'@&ﬂ"ﬁé@yﬂﬂﬁi-ﬂ’weg ¥BHitrile bath. PPh3
(152 ng, 0. FPiéparadoin)a sinilaNBshibd GdmterRedidfe 1 0 A
m nut es saturated NaHCO3 was added. The reacmlrt]a%oﬁﬁg%vggﬁ%ﬁfiaﬁﬁl%%ed
bet ween CH2@H2 and saturated NaHOO3. The organi ¢ phase was washed with 15
brine, dried (Na2SO4), filtered, and concentrated to provi de crude
I nternmediate D (1- . : .
gﬁr ono- |3 (%- (Mf&k:l flI-HmdmmhﬁﬁqekhnybhrEylb-Si-trrmfiéthjr;;Eil}rm- nibbﬂni.ygeﬁ- y?e) used
irectly in _the nnext.ste To salution of the crude bromde D (139 ny,
0. 385 ol ) ProPESHY A SRLaRUNPR Homyinteradiate ddedita PIowids 1 16 ane B8Pt &
hydr ochl ori gelldw éilngy, 0.424 mmol ), K2COA3 (532 ng, 3.85 20 mmol), and Kl
(320.ng, 1.92 mml). After 24 hours the reaction m xture was poured into
wat er and extracted with Et OAc. The organi ¢ phase was washed with water and

brine, dri o N fal d trated. . Co h t h
(155 " e Onc FEBBACE N, NG OB S feima byl penten Sy nt
col our| elfs gl)lsaraﬁidd;l‘lﬁuﬁlidg’tdr@)_f ashion the foll ow ng conpounds were

prepared fraom i&l,e correﬁi)ondi n%F crude bronide treated under the conditions
descri bed abopdtiopntd4-N113mg KI&ionmehdn pnhydsots CHak 6y ndi)iwds)chlleddnen- 4

yn-1 yl)-sapaesl iy e %rep ed, 4 1 m | ar_fashion
frominterne i%%@@eﬁ@?‘ﬂ%ék% ovi ai‘s(f?‘ ﬁ’gog Wﬁ?&?ﬂdﬂhﬁ§?é@%§"%$5$ EErbr | ess
oi | . 29 Apr mere2idéd \\Bfied 4B AN Res shurREd/NAPIOD 30T 4dded: The reaction mixture was '
‘N (3-(2-fluoraphenyl ) -5- i qet hyl sil.yl)-2-penten-4 yn-1-yl)-sarcosine,
bu§ yl ( part: oned’ b.e)t\areen((t,‘ﬁgglg anX samra¥ed) NaH803. The org)énic ph)ése) was washed with .
" 15 brine, dried (Na;SO,), 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.



ester (E). Prepared in a simlar fashion frominternedi at e224p8il2604%r ovi de
3.24 g (81%over 2 steps) of a yellowoil. 5 15-4:

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

yl)-sarcosi ne,' butyl ester (E). Prepared in a simlar fashion from

i nt er medi MQOM3Z6R t o provide 1.55 g (49%gof a yellow oil PCTASq050074

N- (3- (2-chl orophenyl )-5-(trimethyl silyl)-2-penten-4-yn-1-yl)-sarcosine,

tbutyl esysrs. 2 LR-ReeSind . hi QM4 Df € | at -5 to
provi de 5. 385 V55 Nap Pt S Gt Ay 2 cifed S99 SuREiSIR] Subit ©
N-(3-(3-fl esteo@lnyl )-5-(trinmethylsilyl)-2-penten-4-yn-1 yl)-sarcosine,
Y e oS Bl Rin A SR AR i ol gl e B prbb AT Y ST b g 146 L
N(3-(3-t hisﬁE&)ldf-a@e(ldeiEt hyl silyl)-2-penten-4-yn-1-yl)-sarcosine, " butyl
ester (E). Prepared in a simlar fashion frominternedi ate 14-7 to provide
61 ng (PL% of a yellow oil. 25 15-8: '

N-(3-(4-nme ehe - W1y ' -wpenten-4-yn- 1-yl ) - sar ¢gosi ne,

Cbutyl est & B C ool - Bei s R st SRV,

provide 1l4estgr(BEY) %9 of a vyellowoil. 30 29 April 2004 . WO 01/ 32602
Prepared in a similar fashion from intermediate 14-4 to provide 1.55 g (49%) of a yellow

oil.
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

’



-41  PCT/ USQQ 30074 Exanple 16-1: 29 April 2004
N-(3-(4-(Trifluoronethyl)phenyl)-2-penten-4-yn-1 yl)sarcosine, " butyl
ester (F). To a solution of 15-1 (62 ng, 0.146 nmmol) in MeOH (2 nL) was
added K2CO3 (101 ng, O0.730 mml). After 15 minutes the reaction m xture
was pour edVP9/B26 At er and extracted 5 wigth Et OAc. The or ganUTeusshasies was
washed with brine, dried (MpgSO4), filtered, and concentrated to provide

16-1 (36 ny 0 119 i1, In.a,siml fashign the follqw ng
conmpounds \/\E?%’L reegéé%gﬁy@r(gmfl{hé‘ o€ ‘PF%’?HBF?&?#S’E'QW%% ﬂSFi'E“D’D%"“"S'“ea
i nt er medi at batylredter (Fpe conditions descri bed above: 10 16-2:

N-(3-(4-flugrophenyl)-2-penten-4-yn-1 yl)sarcosine, butyl ester (F).
or Soa ot | a6 SBpRbn bt T38Ph Fits PaUB rrnth oMbl (251 vers st K 0101 Ohinet 939

of a yell owy 79 ) i :(tRa RREIN Jalo Rt ens 4- yn-
yl ) sar cosi \rll\?a?% %ﬂ?(i/]? ég‘?glrs (F). Stﬁ? {éégg{r?%rg N f‘)sl?szngq%g?JlP{al’sW?%ﬁaq]ar%aﬂed
i nt er medBat with Et@Aco The orgadis phag@wes WBdtfl with brine dtiedi(MESO P filtered fard:

N- (3-(4-chl oraophe - 2-pen -4-yn-1-yl)sarcgsine, "butyl ester (F). 20
Pr epar ed inc°§°§$#ﬁq%da¢°ﬂ’3§ﬁ?iﬁ'qfégﬁ?&%llé’bﬁéaiyﬁ @WDEL 4 to provide 0.80 g
(7699 of a yellow oil. 16-5: N (3-(2-chl orophenyl)-2-penten-4-yn-1

yl )sarcosine, " butyl ester (F). Prepared in a simlar fashion from

i nt er nedi at @ asimijat fshipp thefellowing comresngs wereproprédfiomabe correspdifitifig
N-(3-(3-fl WL = 4-yn-1-yl.). i.ne, butyl est F).
Prfapa§ ed i ﬂ%ﬁw&%‘@ﬁ%%w‘smeﬁ@‘ﬁ%§fi%§'r'§§d-%’°lt‘]’8yprg\S}i g(ra (() Z12 g

(83% oflpa pale yellowsolid. 30 16-7: .
N-(3-(3-t hi]%ills- 2-penten-4-yn-1-yl )sarcosine, ' butyl ester (F). Prepared in
a $i m | ar fHshi Yrit(gdnoraphenyb-pentenst-yntloyhsagcosine, miykestaq®). of a yel | ow

solid. 29 Aﬂ"ébzllreg @04 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 solid. '
0 _
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.



WD 01/ 32602 -42 PCT/ USOQ 30074 16- 8: 29 April 2004

N- ( 3- (4- met hoxyphenyl ) - 2- penten-4-.yn-1 yl)sarcosine, "butyl ester (F).
Prepared in a simlar fashion frominternediate 15-8 to provide 15 ng
(13699 of a yellowoil. 5 Exanple 17-1:

N- (5- ( 4- Ig‘fﬂ)?%’ﬁ?quhenyl) 3- (4-(trifluorgpet hyl)phenyl) - 2- pRER/EH00B0TN- 1
yl)-sarcosine, "butyl ester (G. To a solution of 16-1 (35 ng, 0.099 mmol)
in triethylamne (2 nL) was added 4- i odoi sopropyl benzene (32 ng, 0.129
mol ), Pd(PPh3)4 (11 ng, 0.0099 mmol), and Cul 10 (5.5 ng, 0.029 nmmol).
After 18 thNrﬁe(@mﬁqugphmﬂ}mnmmmeﬁmmsm ‘e Lesterqiry.omat ogr aphy
(10% Et OCAcfhexa esé Eﬁﬂ? d.d 1%%15%%1%’6%9 Sg% as a colourless oil. In a
sinmilar faSHPBTeha SFBYeE W%f'ﬂj‘ e pPFAd] S merfl16%) efai val ent s
of the appélffy bigt € aryliodide with the corresponding allcyne internediate

according to the 15 conditions described above: 17-2:
N-(5- (45Isopropylphenyl) 3- (4fl uorophenyl ) - 2-penten-4 yn- 1 yl ) - sarcosi ne,

a1 sopr opyErapRls LA RA Ttk RinRnt > B3 oo ettt et

17-3: yn-l-yl)—sarcosme, ‘butyl ester (G). _
N-(5 (4-1sgopropyl.ph eg ).-3-(2-1l uor ophenyl ) - 2-pent en-4yn-1-yl ) - sar cosi ne,
' butyl est'EPa(S tiop KQTIGQSPE Q@PW&‘BWMWﬂ?MWMd&M—e 16- 3 and

ﬁl— I( 2??2?&/ ut yﬁ%ﬁgﬁﬁﬁzf’%‘? 35_21551%%9 henﬁ%dgﬂg@z‘%ﬁ] @%&l | 0 0| I 6:5‘-]][

' but yl 1@st @rs @) 0.029 epnolpdAfiar 18 houn tirredctioh nsiRtuke was edﬂceﬁﬁaed.acax&rﬁf 3 and

4-t-butyli obenzen vide 500 mg (87% of ellowoil. 29 ri I
Y R ey ﬁ@%%@&cggwsmpg;ded(n-l 400z, 3694 as o wotourless o, * ¢ )
N- (5- (4- | sopropyl phenyl) - 3-(4-chl orophenyl) - 2-pent en-4-yn-1-yl)-sarcosi ne,

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



, 'butyl ester (G. Prepared in a sinmilar fashion frominter 28dipmil20046- 4 and
4-i sopropyl i odobenzene to provide 0.50 g (88% of a pale yellowoil. 5
17-6: N-(5-(4-t

+ Butyl phenyl)-3-(4-chl orophenyl ) - 2-pent en-4-yu-1-yl)-sarcosine, 'butyl
ester (G .WPWO&B02d in a simlar fashion jrominternediate pfiv¥sonndors
4-t butyl i odobenzene to provide 514 ng (830/() of a pale yellowoil. 10 17-7:

N (5- (4l 3 (2. ch| 1) -.2- Vo) Jsar cosi e,
e L N L
4-i sopropy! findpbestarg)@. t o provide 0.53 g (97% of a yellowoil. 15 17-8:

N-(5-(4-t-By tyl phenyl)-3-(2-chl orophenyl)-2-penten-4-yn-1-yl)-sarcosine,
'butyl est e:lgr‘@éfé.% m alﬂ‘éﬂ%ﬁf(éﬂ“‘i’lhﬁamsmﬁfm%ﬁlatﬁ 361 and 4-isopmoppitiedobenzenedo 16- 5

and 4-t - but yli9gopsnze0e. 9r ' 252 g (92% of a yellowoil. 20 17-09:
N-(5-(4-1 so%ropyl phe%& )-0 - (%ﬁélﬁ’g%l?cg% Ié’nyl )-2-penten-4-yn-1 yl)-sarcosine,
"butyl eter (. Prepared in a similar fashion frominternediate 16-6 and

C4-i | t ' 0, 16 1039 f [ il. 25 17-10:
N (2ol Pl op T SRR CRER B p RS hioratham B pan sy ity ik sirsosinng,
tbutyl est&utyl@sterfgpared in a sinmilar fashion frominternediate 16-7 and

4-isopropyl i odobenzene to provide 54 ng (86% of a yellowoil. 3.0 29
Apri| 2004 ¥Weperedinegshmilar fashion from intermediate 16-4 and 4-tbutyliodobenzene to provide

514 mg (83%) of a pale yellow oil.
0 |
E ) 17-7: N-(S-(4-Isopropylphenyl)—3—(2;chlorophenyl)-2-penten-4-yn-1—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 '
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N- (5- (4-1sopropyl phenyl) - 3-(4- nmet hoxyphenyl ) - 2- penten-4-yn-1-yl) -

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

internmedi ate 16-8 and 4-i sopropyli odobenzene to provide 21 ng (129% of a
col our | eS8OMIB2605 17-12: N-(5-(3, 4- Met hylenedi oxyphenyl ) - 3qBusdososrapheny! )
2-penten-4-yn-1-yl)- sarcosine, tbutyl ester (G. Prepared in a simlar

[ ' ' ) , 4- t hyl [ i odob t
brovi do 74l P AN 0y SisPralebmil ot mettggy ey 5 pontont-yactyb:
N- ( 5- (4- Et snrepdind) YbutyBester-@)or ophenyl ) - 2- pent en- 4-yn-1 -yl ) - sar cosi ne,
tbutyl ester (G,. Prepared in a simlar fashion frominternediate 16-5 and

4- et hyl i odBrseaed ia stniler Sishion frop ingermpdiate 4648 apd 4aispprgpyligddbenmneoité . 15
17-4: N-( 5-&%&3%%%51@%@&% g%ﬂg%o(gip_phenyl )-2-penten-4 yn-1
P ester ? .Pr

yl)-sarcostne, thbu epared in a simlar fashion from
I nternmefliate 16-5 and 4-propyl i odobenzene to provide 39.5 ng (96% of a

i ght yell iJ. 2 le 18-1:

N (5- (4- 1 siﬁ’@p‘%ﬂﬁﬂ&ﬁ&ﬁ%“{“&%’ fy Phem)-driddnarophenxl)-3-pepten-diynal-yhn- 1

yl ) - sar cosifi@editd, ‘beftyPQltetddn of 17-1 (40 ng, 0.0849 mml) in formc acid
(2 mL) was warned at "40 Cq‘('gr 18 hour's. The reaction m xture was

concent r-at Boetpared inaninglar éashioodrom nterniedidd 16-BaniSGH CH2C12) provi ded 18-1

36 , 99% .as a.,yel.l oil. In a.simlar Lo he fol.low ng conpounds
\(Nererrgrepa&@yfepﬁﬁxfﬂgg‘\é%&%ﬁ%ﬁfﬂvh% ﬂ"ﬂtﬁ@ﬁg%épgﬁkﬁwpﬂedi ate under the
condi t pgns descri bed above: 30 18-2:

N- (5- (‘4-1sopropyl phenyl ) -3-(4-fl uorophenyl) - 2- pent en-_4-yn- 1-yl)-sarcosine _
(H). : 1‘?—13: 1¥—(§-(4—E¥thylphenyl)—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-yl)-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.



. Prepared in a sinmlar fashion frominternediate 17-2 to pr @9iAtuil 2804y

-(107% of a colourless oil. 29 April 2004 WO 01/ 32602 -45 PCT/ US00/ 30074

18- 3: :

" N-(5-(4- I ér olg%vgoghenyl )-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
Prepa §1 simlar fashion frompygternedi ate 17-3 tRCTRAIMBUG4379 ny

(9999 of a pale 5 yellowoil. 18-4:

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

(H. Prepared in a simlar fashion frominternediate 17-4 to provide 434

ng (100% oOk8-3¢ N-j&({lﬂwm'ppylphenﬁlﬁéHZ-ﬂuorophenyI)-Z-penten-4-yn- 1-yl)-sarcosine

N-(5 (4- Ichgopyl phenyl ) - 3-(4-chl orophenyl ) - 2- penten-4-yn-1-yl)-sarcosi ne

‘ Pr epar in asimlar fashion frominternediate 17-5 to provide 436 ngy

(96% of a Mepged insdiimilar fabhid8 ®m Mt 0

But yl pheny| )e% (4-chl or ophenyl) - 2- peérll-tgrgﬁﬁzlﬁy'?n?’ t0{/)I‘Cswcisea?ﬁgorggI(|99/<)}?Sapale

Prepar ed® i WeHowigtk | ar fashion fromintermediate 17-6 to provi de 408 ny

(88% of a beige solid. 20 18-7:

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

(H). . PrepdsSett N-|(5{14-$-+But'ylpheiﬁ};-Bl-(QrﬂlidrﬁfiheﬂﬂﬁRIﬂéﬂtﬁ-&yﬁzr-yl)Isgr&Usﬁi@(flﬁ 438

mg (95% of_ an off- white fqam 25, 18-8

( 5- ( 4- t - Butly PRI a smilaniashion, fig Bh’é\FFﬂ“)"d@tep]e"n‘ﬂf Enprovide 434yhy (HMPGasfiane (H) .

Prepared i Refowion | ar fashion fromi nterrredl ate 17-8 to provide 448 ngy

(97% of a” colourless foam 18-9: N

(5-(4- Il;Q)propyI phenyl)-3-(3-fl uorophenyl) - 2-penten-4-yn-1 yl)-sarcosine 30

( H) 18-5: N-(S-(4-Isopropylphenyl)—S-(4—chlorophenyl)-z-penten-4-yn-l-yl_)-sarcosme
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 sinilar fashion frominternediate 17-9 to pr@%iAg=l@0d® ¢
(9399 of a colourless oil. 29 April 2004 WO 01/ 32602 -46 PCTI USOCO 30074
18-10: N-(5-(4-1sopropyl phenyl)-3-(3-thienyl)-2-penten-4-yn-1-yl)-sarcosine
(H. Prepared in a simlar fashion frominternediate 17-10 to provi de 34
mg (729 WP YUA2P2| | ow solid. 5 18-11: _46- PCT/US00/30074

N- (5- (4-1sopropyl phenyl) - 3-(4- net hoxyphenyl) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne

(H). Prepa iN. L§d LR&R 1. | el jaj e L7-.1" royhde 14 ng
(760 of "o aol NP @ ISy IRy Y (L) S100R R Fuct ) Sab Bshle U

N- ( 5- ( 3, 4- Mesphrgt éma dinotlar fashion frerd-i@rrh¢diate d FHOMp IproddpBhhen 7%y 6f k- Yy ) -

sar cosi ne §H} gz)r@pared in asimlar fashion frominternediate 17-12 to
provi de 64 r"'r‘b (l 8% of a orange-brown oil. 15

18- 13: N- (5-(4- Et hyl phenyl }-3-(2-chl orophenyl ) -2-penten-4-yn-1 yi)-sarcosi ne
(lt). Prepared in a simlar fashion frominternediate 17-13 to provide

30. 1 ny3 ( 7584 1oN-(&-(4dseprepylphenyl)i3-(4tmethpxyphenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Pr | phenyl ) - 3- (2- chl orophenyl ) - 2- pent en-4-yn-1 -yl )-sarcosine (H).
20 Preparetd™i'n a simlar fashion frominternediate 17-14 to provide 13.9 ny
(40% of aPrepargthin y einitarfashion froraiidetmetiiate 129y padvidé PHARRATEYY 0bfa G YT- 1
Thi s- exanpl llirg%l usjlrat es a nethod for the nmeasurenent of glycine uptake by
transf ect P OYESEM t ured cells. Cells stably transfected with AyT-1 C (see
Kim et al., Ml ecular Pharmacol ogy, 45, 1994:608-617) were washed tw ce
wi th HEPES buffered saline (HBS). The cells were then incubated 10 m nutes

at 37 @) ai8-d2: NH5qB,daMethylenetioxyqhengl}dd(3ctudrophemnd)-3enbén-89nlBHigl yci ne
(17.5 G /nmol) ,and _either (a) no potential conpetitor, (b) 10 niM
nonr adi oact¢EME Gtk ne or (c) a concentration of a candidate drug. A rang{?,_-:}'

of 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



. concentrations of the candidate drug was used to generate @athprl 3004

cal culating the concentration resulting in 50%of the effect (e.g., the
| C54s, which are the concentrations 29 April 2004 WD 0132602 -47-

PCT/ USOO/ 30074 of drug inhibiting glycine uptake by 50% . The cells were
then i ncub¥OMB32Met her 10 ninutes at 37Gafter which the PEBVUSIORRATS
aspirated and washed three tines with ice- cold HBS. The cells were

har vest ed, i ells r shak for
30 ni nut es, S‘grﬁﬁ% he r a g%?iggﬁgk ?3{15(??% % élsv\%}a}ge @SBﬁ?célggﬁﬁgFﬂ‘btgﬁr fd" "¢
scintil l-ati oninBtes@tBT%, aftaamch\ﬂree:cugwa&raﬁuhed AREWasHad (Sa8 Bnfes With ice-

contacted or a candi dat e agent, dependi ng on the assay
bei ng condud® hgﬁ’f ﬁ@%ﬂ%@%@*ﬁescwé@ewasmdd@m tha colds; thexells weras

G yT- 1 i nhi bbeistor J0mRREDLAI b radiaaiitn Beathid & MRRRoSRsRTn! o

exanple illustrates binding assays to sure | n Dwi th
the gl yc? necosnten Batatwese Mmrcébﬁptm theBkme célls d@nﬁﬁteﬂgar@lf)t Cotidc@dd/ey e to

h -gly f di hod of G i mwood
ol Vol eoul APBRE Ak sy 0 TS s Sayted onean ot - 15 al L D

Neur ochem 62, 102-112 (1994). The b| ndi ng test was performed in eppendorf
t ubes cont ai ni ng 150 pg of nmenbrane protein and 50 nM[3H glycine in a

vol une of 0.Thegpm kg presend inyantion wers acties asrGlyFelinhitiitord  mM gl yci ne.
Drugs were dissolved in assay buffer (50 M Tris 20 acetate, pH 7.4) or
DMSO (final concentration of 0.1% . Menbranes were incubated on ice for 30

ni nut es Hhd Bxaunyle 22 diAskdyoefBindfify NMIDA Bdcdptey® free radi ol i gand by
filtration QHUV\hat n, GF/B Iass fiber filters or by centrifugation (18, 000

x- g, 20 m n)lhs exampgs Wugrateschinding agsay issmeasuretintgemctipnot cepapaindy widht the
ice-cold 5 mM:Iid Sedm %@Nﬁ/lﬂ}{f g&i’%] Filters were dried and placed in

scintillati t ubes and counte | ets were dissolved in 25
deoxychol at &itaChindihgbf l[\ﬂl]glybutlto ﬂxed\ibﬂ)ltk-@l}tcmers&%\faabbﬂ'@ﬁn@micé% Lvity

was determn cintillati . . A second binding test Tor the
NMDA- gl yci né“%‘f‘@ﬁé‘é‘&?@%ﬂ?‘eﬁ?ﬂ?‘ﬂ‘i‘if WF@’&@& 41, 330 (198 Yonpdaetes -
pr epar edl 8S aBhD\Weurce@em, ypqgg.q;gt(lm J. Neurochem, 60,634 30 645 (1993).
The bi ndi ng assay was perforned as descrl bed for [3H gl yci ne above except

that [3H DCKA was used to | abel the glycine site. The final concentration
of [3H DCKA 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 bmdmg assay was performed as described for P H]glycme above except
that PHJDCKA was used to label the glycine site. The final concentration of PHJDCKA

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



was 10 nM and the assay was performed for 10 minutes on i @8AEB26804i1 2004
WO 01/ 32602 - 48 PCTI US00130074 A third binding test used for the

NMVDA- gl yci ne site used indirect assessnment of affinity of |igands for the
site by neasuring the binding of [3H MK-801 (dizocilpine). See, Palnmer and
Burns, J. WRWB¥em , 62, 187-196 (1994) 4g Preparati on of nBRBSMENTOr 5
the test was the sane as above. The binding assay all owed separate
detection of antagonists and agonists. The third binding test was operated
to identify antagonists as follows: 100 pg of nenbranes were added to

vel |'s of a Aeinkbindisgaese psedl fonthe MMD AghlytmeBite ufeDing iV ct a8sksdiferttlof &Ry ( 200

Chfod by diREaaGRE S by g R pinati L8V SR isccilpmenSernde to
the ion _clpuimel ardsSaa at wu»mém.,l\s@am@srqm; P .gt%rrgﬂgpadfny&w ey £ NE

assay was 200 pl. The assay was perfornmed Tor "1 r-oom tenperat ure.

Bound r adli dBe et/ yvasthasame aeghavet The bindingfaseay dllowedd sepabiealetectishng a TOMIEC
har vest er. i .Lyity was 15 -indicated by decreasing
radi oactivity gg@%ca?lgtag%h%&t h the NVDA receptor with increasing

concentration of the tested ligand. The third binding test was operated to
identify aggnists by performng the test as above, except that the
concentrat?@W@?%W&&*@ﬂmmteﬁwmﬁmwmmmw@m: ilfQipgatfed by 20

I ncreasi ng | YA | f t.h VDA r.ecept or w.t h_increasing
e e 1 gAML oB b MR GRSl 51
PCT/ USO 3Qykine200 nMf) i diafiesk cobicentrafiofOSPAY Tidasd 1Y Mb® Fhe E&afwaé |
wherein : Art and Are are i ndepepde.nt_lgl sel ected aryl groups, optionally
subst i t ut edated By e additionsef S iM PHJMK-801 (23.9 Ci/fmmol), which binds to the ion i
' channel associated with NMDA receptors. The final volume of tlie assay was 200 pl.

The assay was performed for I hour at rocom temperature. Bound radioactivity was

separated 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. '



substituents independently selected fromthe group consi st ehgpred 24@ al kyl ,
al koxy, cycl oal kyl, cycl oal kyl oxy, heterocycl oal kyl, heterocycl oal kyl oxy,
al kanoyl, thioal kyl, aral kyl, aral kyl oxy, aryl oxyal kyl, aryl oxyal koxy,
cycl oal kyl - substituted al kyl, cycl oal kyl oxy-substituted al kyl,

cycl oal ky 'WORM&EERut ed al koxy, cycl oal kylgoxy-substituted aHCRISOp/30074

het erocycl oal kyl -substituted al kyl, heterocycl oal kyl oxy-substituted al kyl,
heterocycloq¢§ﬂ$§agg§hituted al koxy, 15 heterocycl oal kyl oxy-substituted
al koxy, thioaryl, aralkylthio, thioaryl-alkyl, aralkylthioalkyl, halo, -
NO2, CF3, CH, OHA ainkpduedeflForyyla BE2NRR , NRR, CO2R (where R and R are
I ndependently selected fromthe group consisting of H and alkyl), and a
second aryl group, which may be substituted as above ; 20 R is selected.
fromthe group consisting of nd alkyl ; R2¢ds selected. fromthe group
consi sting of H alkyl and benzy 25, R3 is'sélected fromthe group
consisting of CO2R, CONRR , CONH( » N PO(OR)(OR ) and
tetrazolyl, wherein R and R are indepdndenfly s lected from the group
consisting of Hand alkyl; and a salt, pgol vgte or hydrate thereof. 29 Apri
12004 WD 01/32602 -50 PCT/ USQ(c) 130074 2.2 A conmpound according to claimil,
wherein Arl is an aryl group, optionally substituted with up to three
substituents independently sel ected frg@ﬁﬁhéu NC2, CF3, CN, OH, SO2NRR ,
‘NRR R (where R and R are independe ?& gelected fromthe 5 group
consisting of H and alkyl), and a substituent of the formula R'-(X)n-
wherein n WheRior 1, Xis CH2 or a heteroatom R' is H, alkyl and aryl
substituted optionally with up to three substituents selected from alkyl,
haj o, NO2, CF3, CN, OR S®2NRR, NRR and CX2R, 10 wherein Rand R are

independent Ml ﬁﬁl Iﬁ'(z: El%qn&ép%r%etn% sgfegt%g a%ﬂ ng?'cl.\usptsl g ;o%];llljlr_lgur]adsﬁtuted with up to five
substituents mdependenﬂy selected from the group consisting 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.



al kyl . 3. A conpound according to claim2, wherein Art is BRdwyill 204 A
conpound according to claim2, wherein Art is substituted phenyl. 5. A

conpound according to claim4, wherein Arl is phenyl substituted by an '15
opt i onal I%Rsubstitut ed five-nenbered aryl group. 6. A conpound according to

cl aim5, %2sai d five-nenbered arylsggroup i ncor por atREI/ES0036474t one
heteroatom 7. A conpound according to claim®6, wherein Art said five
menbered aryl group is a 3-furyl group. 20 8. A conpound according to
claim7, wherein Art is 4-(3-furyl)phenyl. 9. A conmpound according to
claim7, wherei ﬁmmﬁgdacqosdmgtcedﬁn)ﬂ)MMmAﬂGs alaiyd proepneptmally di ng to

| 7, | d di
Claim A vREsERRabn b 't RSt IR etrsORm habo, NOobRbound
accor di ng CN, OFBISO,NRR’ y\NRIEEIGOﬁU(wh&e‘k&ﬂ'IWA&uEH% Menﬂf%]étﬁed éoﬁﬂHPOU”d

according to claim 12, wherein said alk y group i s selec rom nethyl,

ethyl, #- pgresgpon%@gr@@mdaﬂhy H-andiasubstituent of therfpoura RAGCH)nd whgrdio ¢l ai m
1, wher ei n,&d ol g al kyl enedi oxyphenyl. 15. A conpound according to claim
14, wherein Ar? I’s met hyl endi oxyphenyl. 16. A conpound according to claim
15, wherein ArtXusCHzlbrmhtteycbm;ji oxyphenyl . 30 17. A conpound accordi ng

to claimi, Wne benzo-fused arqmatjc group. 18. A conpound
according to cI fﬁ%@%‘%ﬁ’ﬂ?@%ﬂ%%ﬂ%@l@ﬂuﬁwmﬁm according’

to claim 18, V\h@ | NaRht d 5 o claim
19, wherein Art |é§t2 frﬁg%rﬂlﬁl Mé f@b@mgw co Blgugg cordi ng
to anyl®ne of cwhénen RagdR’ ataané«zpendemlyl ssleated droph thgrepoup cmisuﬁg\af}]yand

substituted wt qﬁ to three substituents independently selected from hal o,
hal oal kyl, al k a

21 in whi cjl AreAdoﬁ1 O8diecbidibg &FciainyY D, whetdin A3, ?%H& nd according to clai
22 in which Are is gﬁe . ZdiﬂéA corrpou‘ﬁd accor mg%o claim 21, wherein
Are is subktituficompe accordmg to claim 2, wherein Ar, is substituted phenyl.

5. A compound according to claim 4, wherein Ar, is phenyl substituted by an
15 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.
20 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
11. 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.
25 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.
30 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].

| oal koxy, and al koxy. 22. A conpound according to clajnR

—-



25. A compound according to claim24, wherein Are is hal o- 28Bgril 2004d
phenyl . 26. A conpound according to claim25, wherein Are is phenyl
substituted by chloro or fluoro. 27. A conmpound according to any one of
clainms 1-26, wherein RL is H 28. A conmpound according to any one of
claims 1-27, wherein R2 is H 29. A compdund according to claim 27,
wherein R2 is nmethyl. 30. A conpound according to any one of clains 1-28,
wherein R3 8. C%oﬂﬁm@ammm@ng%gmemﬂblagnﬁb%hﬁhmlﬂﬂmmﬁamagﬂgrdﬁ@ i's

N (5- (4 F1 UBFOBRIHgRYRSAGHEHD P30 s Bl Hoppymdentéaleciel from halo,

N-(5-(2-Flu QIR?P n4yn 1y1) sarcosui e
N-(5-(2, 4- Dﬁgllguoro%%%’%%m%%x% a%dﬁ%&?( enten-4-yn-1-yl)-sarcosine

N-(5-(3-Ni tQ&pherszqln]x)updangdrdmgp:edam2l4mh1bhwr§ mmsmbtum aryl.

N-(5-(4-Nit h 1) - 3- t sl oyl s

N-g3 I(Dhenlyl 5§p er}%/?#na‘?%ﬁa %%‘é’ﬂ% 3&51%8%%1%‘&1“&11%% P@F‘}Y ::apgom ne
N-(5-(4-Cnl Qﬂpph@\[‘(&tlrﬁpo'ﬁnﬂ Ia@éwamgtcp@mmm %hwelﬁm sEbstiaasd plenyl.

N (5-(4- IsoEropyI phenyl) - 3- phenyl - 2- pent en- bsehfﬁ sar cosi ne,

N- (5- (3, 5- Bi §(tre?wqmqmétaﬁgnrsiq@géﬁyhaynéép\ﬁwymm eAubstifed PRgyL sar cosi n
e N (3,5 Dagheny_%%ﬁp;%%ﬂﬁﬁgcf}dﬁg 1-cI¥ 2§%§_ :%;élrs é)(l)lglily% E§ubs1:1tu'ced by chloro

N- ( 5- (4- di phenyl enyl - 2- perit en-'4-yni-
N- (5- (4-tri bt fleoooret hyl phenyl) 3- phenyl - 2- penten 4-yn-1-yl)-sarcosine N (5

- (4- benzyl nyl ),-3 | - enten 4- r cosi.ne

N (54 ot heTphenyromBRg aoraBet st And b datngi JEoti R fis Hy. (5. (4.
propy! phenybg- 3- phepys ou%da@é&&aﬂgfow&rewmaﬁﬁg @Qsl RBerein R, is H.

N (5-(4-° butalphenyl) phenyl pent en-4 %Q 1- yI - sar cosli ne

N- ( 5- (4- - " paht yI pheampoung apersdipi 1o clom £ whergin Ry ismpthghr cosi ne
N (5 (4 pheasxvapgﬁg@lgﬁg%ows& st b1t 1 WRAGS RS ROBR. Apri | 2004

WO 01/ 326027-52
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



N- (5- (1- napht hyl ) - 3- phenyl - 2- pent en4-yn-1 -yl )-sarcosine 29 Aprl2004
N- (5- (4- met hyphenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne
N- (5-(3-isopropyl phenyl) - 3- phenyl - 2- pent en4-yn-1-yl)-sarcosi ne

N (5-(2- n“Phl}H#ﬁ)} 3- phenyl - 2-penten-4-yn-1-yl)-sarcosine 5
N- (5- (3, 4a¥& | phenyl ) - 3- phenyl - 2- pargpen- 4- yn- 1-yl ) - sar BOEIUSE0/30074
N-(5-(2- |sopropyl phenyl) - 3- phenyl 2- penten4 yn-1-yl)-sarcosine

N-(5-(3, 4- ey en4 n-1 -yl)-sarcosine
N—ES E(4 pyrr Iphenﬂry QS’E}X ‘1% leﬁ)'g R yl>/) sar>c/o)5| ne
N—(5-(4-tr¥l GK phé@yl-agimteyam-?n-pqu)-em-césma 1-yl)-sarcosine 10
N-(5-(3, 4- X ent en- 4 | ) - sar cosi ne
N E 3- éhenyﬂ'gg?@-g?ﬁrgg%ﬁﬁgynp%ﬁﬂ ‘2212 R-ly ‘SP“’!%’I“;? sar cosi ne
N-(5- (4- 'VEIN" @hﬁlﬂﬁﬂ')yiﬁlphﬁﬁmz-p”en&%m.?ﬂ_ﬁ )Vl sérc dihe Sar cosi ne
N- ( 3- Phenyl - 3 th| 0 hene - 2- pent en- 4- yn- -yI%‘ sar cosi ne .
N- ( 3- Pheny ~Phesy ﬂlﬂteylﬂ-jtn-gll-yl)-sarcomﬂe ne 15
en N@ kanyi)3-phenyh

N (o (4 eV %ﬁ?y‘hﬁ “SME’%" B B ) ke L o cosi ne
N- (5 (4| sDp{SefByi-piediylidx{phehy )2 pieRy DERk e ML URN ) s Bgfd on- 4- Y- 1-y1 ) -

sar cosi ne

N- ( 5- (4- | sOpPaFypralyiphsayd-3-phenyldruspteardyy-1ovlyeamcesinc yn- | -yl ) - sar cosi ne
N-(5-(4-1 - 2- 1-yl
20K (5 (4 ok DA R o PR LU | ) oy cos! e
ﬁgg Ezw][ s DpSe3yl '@hﬁﬂb‘imﬂ%@m—%bh@mh klﬁllﬁ;ﬂn)‘*-?nﬂteﬁb%grcﬁsih? 1| g") sar cosi ne

or gphen enten n sar cosi ne
N- (5- (4- Isﬁ#o@%“ﬁﬂ%’rﬁ 'Iﬂj“’ e‘(hi ﬁ?%ﬁ?‘%@r‘&yg ﬁéM@ﬁo%?n >1/ yl)-sarcosi ne{ )
N-(5-(4- t- 2 1-vyl 25
N-gS §4 I so phelnﬂleg’yl%g(ﬁ%ﬂﬁp E}i/.h) Ig_ pen‘{bgﬁ-' 4nyn { )y| )Sa;;?a)g?ne
N-(5- (4- Isbﬁ@%ﬂ g-ltbxoﬂ:e@e)—mpmnw}ymwmmsm yn-1-yl)-sarcosi ne
| ﬁgggg Ls&g@oméeﬁg ;Sﬁ %ggﬁ(tggﬂ_yg %Vl)_sa?enten 4-yn-1-yl)-sar c03| ne

-(3-fl uer omer(yl(ﬁ ﬁryﬂ)%ﬁidﬂ D4B-plenii-v1 ﬁﬁﬁﬁrﬂsll
N (5-(4- Ethyl phenyl)-3 -(Z?ﬁorogheg’?) pen?en 4co>§1r1]1e1 yl)-sarcosi ne, and

30 N ( 5- (4NeSdfy(Prshienlene)-phemy I Fripb m@ﬁemutf)n'%mehvbmﬂwymel yl) sar cosi ne
33. The Comgk{ﬁqs%ré)éylﬁﬂén&ﬁ f-{i&hu@mﬁaeﬁn)l)pﬁequi&pen%mp - -yl) errc]:osmg -
N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1 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—(S-(4-Isopropylp_henyl)-3—(4-chlorophenyl)-2—penten-4~yn—l-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 |

Sy
W

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



sarcosine. 29 April 2004 -53 34. A conposition conprising a conpound
according to any one of clains 1 - 33, and a carrier. 35. A pharmaceuti cal
conposition conprising a therapeutically effective amunt of a conpound
according to any one of clainms 1 - 33, and a pharnaceuti cal | yo agfie@uabl e
carrier. 36. Use of a pharmaceutical conposition as defined in claim35 in
the manufacture of a nedicanent for the treatnent of a medical condition
for which a glycine transport inhibit-&8-is indicated in a patient in need
t hereof. 37. A use according to claim36 in which the nedical condition is
schi zophr ey a. é&éﬁH ' [ j i - nedl gal
conditionq?g cégg??ﬁggﬁﬁhys uﬁgkﬁgﬁkﬁggha%gﬁggn%g%o é?%ékggngggi%$36 in
whi ch t he #8di@HIeTcondition is Al zheimer's disease. 29 April 2004 -54- 40
A nmethod for preparing a conmpound of the formula HN ~COZH Art H, wherein

Art and Arg are, i hdependenily selected aryl oups.,. tigonal |y subst.tuted
W thoun o v BEEREPER ordBbai e b ibane ARt R Ake GrBl e

consi st i ngp efmpzdukii lagcaadling ty anyeorel afaldips | -Apctrokd pharmrgeutingtyeacoeptabloal kyl |
het er ocycl deyl oxy, al kanoyl, thioalkyl, aralkyl, aralkyl oxy,

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

cycl oal kyl3sxy- SudsdfialhbethoahiicX Yompdeidr R fih&bihkimSBhs thd idacahiky| |,
het erocycl 0 aI nl%/cligan){én% %lol%‘%}gé ‘Eréjath%gnt%lf a¥1|1édica1 condition for which a glycine transport
inhibitor is indicated in a patient in need thereof.

37. A use according to claim 36 in which the medical condition is schizophrenia.

38. A use according to claim 36 in which the medical condition is cognitive
dysfunction.

39. A useaccording to claim 36 in which the medical condition is Alzheimer's
disease.



het er ocycl oal kyl -substituted al koxy, heterocycloal kyl oxy- séb&prid 204

al koxy, thioaryl, aral kylthio, thioaryl-alkyl, aral kylthioal kyl, hal o, N2,
CF3, CN, OH, al kyl enedi oxy, SOZNRR , NRR , CO2R (where R and R are

i ndependent|ly selected fromthe group consisting of Hand al kyl), and a
second aryl group, which nmay be substijyted as above; the nethod
conprising: (a) reducing an ester of thé formula C Me3Si Are C, to give an
al cohol ; (49) brAmetaid fogpicharing £admpountl of e fonnwladli de a bromide D Br Are
Me3Si D; (c) alkylating a sarcosine ester with the bromde Dto give the
sarcosine internediate E Are 29 Apri O4ceogdb 'Ar2 Me3Si' E; (d) renoving
the trimethylsilyl group of sarcosi i nternmediate E to provide the
intermediate F Hf N C02tBu Ar2 £ (e¥2coupling a conpound of the fornula
Arl.-1 with the internediate Pfo give the di alyl compound G N " CQO2t Bu

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, atkanoyl, 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, 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



Ar2 Arl1 G and (J) deprotecting the diaryl conpound G to gk9éprihdd@&bnpound
of the formula H 41. The nethod of claim40, wherein the brom nation of
(b) conprises treatment wi th N-bronmosuccinimde. 42. The nethod of claim
40, wherein the renoval of the trimethylsilyl group in (d), conprises
treatnment of the sarcosine internediate.E with potassium carbonate in

nmet hanol . 43. The nethod of claim40, wherein the coupling of (e) is
conducted in the presence of copper iodjee-ang Pd(PPh3)4. 44. The nethod
of claim40, wherein the deprotection| off(f) éonprises treatment with
formc acid. 45. A nethod for pre i mgr,a conpound of the formula H 29
April 2004 -56- NCO2H Are Aub,git” wherein Ari a Are are independently
sel ected aryl groups, optionally substituted with™up to five substituents
i ndependent | y g@) ggiovihg the MirhbRyBilduRourenaiekine dnteimaalidty E to ptdvdde/the

cycl oal kyl, cyqloalﬁylogy, het erocycl oal kyl , heterocycl oal kyl oxy,

al kanoyl , thi odMeynedigigd] kyl , aral kyl oxy, aryl oxyal kyl, aryl oxyal koxy,
cycl oal kyl -substituted al kyl, cycloa
cycl oal kyl - substituted al koxy, cycl fpal Ryl Blbstituted al koxy,

het er ocycl oal kyl - substituted al kyl eterocycl oal kyl oxy-substituted al kyl,
het er ocycl oal kyl - substituted XYy, N terocycypalkyloxy-substituted

al koxy, thioaryl, aral kylthio, thioaryl-alkyl, “aral kyl t hi oal kyl, hal o, NQO2,
CF3, ON, OH, al(syécuphas @xmpSistiNgithe foNnkla ACTRIH B @iterniddael Fito gavee

the diaryl compound G

| l]i/\coztBu
= A
Ary G; and

{f) deprotecting the diaryl compound G to give the compound of the formula H.

| axy-substituted al kyl,

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 &



i ndependent |y sel ected fromthe group consisting of H and aP i) 20¢hd 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 provgge the alcohol Q COH | Are Arl Q
29 April 2004 -57- (c) bromnating the“alcohol Qto give the brom de R CBr
Art R (d) alkylating a sarcosine esteryrthaotine bromde R to provide the
internediate G Are G and (e) deprotlect) ng ?’he intermediate Gto give the
conpound of the fornula H 46. Thezfethgd of claim 45, wherein the coupling
of (a) conprises coupling integffrediate L and agyl propiolic ester O in the
presence of palladium acetate and phosphine li'gand. 47. The met hod of

cl ai m 45, wher eyleréihe brom nati on of (b) conprises bromnation wth

N- br onosucci ni m de. 48. JQ& met hod of claim45, wherein the deprotection of
(e), conprises treat/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
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

Z

AI"1 L:
with an aryl propiolic ester O
Arp,———CO.Et 0:

to give the diaryl compound P
CO,Et

|
A /[Arz ’
(b) reducing the diaryl compound P to provide the alcohol @
| OH
== Ars
A Q;




with formc acid. 49. A nethod for preparing a conpound of 20Heril@PBdl a H
Are N CO2H Are H wherein Are and Ara are independently sel ected aryl
groups, optionally substituted with up to five substituents independently
selected fromthe group consisting of 29 April 2004 -58- al kyl, al koxy,
cycl oal kyl, cycl oal kyl oxy, heterocycl oalkyl, heterocycl oal kyl oxy, al kanoyl,
t hi oal kyl , aral kyl, aral kyl oxy, aryloig rkyl, aryl oxyal koxy,
cycl oal kyl - subsfc) bronhedatalghtiyd alcalyd Il dyé thebratddstR t ut ed al kyl
cycl oal kyl -substituted al koxy, cycl oal kyl oxy-substituted al koxy,
het er ocycl oal kyl -substituted al kyl, heterogycbBoal kyl oxy-substituted al kyl-,
het erocycl oal kyl -substituted al koxy, heterihcycl oal kyl oxy-substituted
al koxy, thioaryl, aral kylthio, thioarykZal kM2 aral kylthioal kyl, halo, NO2,
CF3, CN, OH, al kyl enedi oxy, SO2NRR AMNRR , CO2RR (where R and R are
i ndependently se|lected fromthe group consisting of H.and al kyl), and
wherein Are is @&)E" l3Hng 9 sygeraRs ?ﬁﬁréfﬂtwhﬁﬁfc&n‘gégﬁqd’f‘é‘ﬂgq’ thgrptgRnedigie ch my
be substituted gs above; the method conprising: (a) coupling
4- br onoi odobenzene with an internediate F N "CQ2tBu Are HF;, to provide
an internediate S CO2t Bu N> CO.BU
I 2
4 Al'z
Arq 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



S; (b) coupling a boronic acid internmediate of the fornul a2®#4prid2g08 OH
with the internediate Sto give an internediate G CQ2tBu i _N Are G and
(c) deprotecting internediate Gto provide the conpound of the fornula H 29
April 2004 -59- 50. The nethod of claim49, wherein the coupling of (a) is
conducted in the presence of copper io éde and Pd(PPh3)4. 51. The nethod of
claim49, wherein the coupling of (b) TS conducted in the presence of
Pd(Ph3P)4 and Na2CC3. &lkyl, ilkexpaiyblodiket, cotlaaliyéy, hireosictvatityd, depr ot ecti on
of (c), co | ses, treat with form ¢ acid.
(c) prises het%rocyggﬁfcyloxy, alkanoyl, tlﬁoalkyl, 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, aratkylthio, thioaryl-atkyl, 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 and alkyl), 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”.



50.

51

52.

29 April 2004

-59.
The method of claim 49, wherein the coupling of (a) is conducted in the

presence of copper iodide and Pd(PPhs),.

The method of claim 49, wherein the coupling of (b) is conducted in the
presence of PA(PhsP)4 and Na;COs.

The method of claim 49, wherein the deprotection of (¢), comprises treatment

with formic acid.





