WO 01132602 PCTI USO0/ 30074 DI ARYL- ENYNES The present invention relates to
a class of diaryl-enynes, to pharmaceutical conpositions 5 containing them
and to met hods of treating neurol ogi cal and neuropsychiatric disorders

usi ng such conpounds. Background of the Invention Synaptic transm ssion is
a conpl ex WBPH#%692 i ntercel  ul ar conmuni cation that i nvoPGEYSW/3007H
considerable array of specialized structures in both the pre- and
post-synaptic termnal and surrounding glial cells (Kanner and Schul di ner,

CRC Critical Reviews in Biochem XPL-E]%YNE%W: 1032). Transporters
sequester neurotransmtter from the Synapse, thereby regulating the
concentration of neurotransmtter in the synapse, as well as its duration
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termnal, transporters allow for transmitter reutilization.

Neurotransmtter transport is dependent upon extracel |ular sodium and the
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Neurotransmitter transport is dependent upon extracellular sodium and the voltage
20 difference across the membrane; under conditions of intense neuronal firing, as, for
example, during a seizure, transporters can function in reverse, releasing
neurotransmitter in a calcium-independent non-exocytotic manner (Attwell ef al.,
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 majof'neurotrénsmit:ter in the mammalian central nerv.oﬂus .
system, functioning at both inhibitory and excitatory synapses. By nervous system, both
the central and peripheral portions 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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WO 01/32602 - 2 - PCT/USO0/ 30074 chloride channel that is opened upon
bi ndi ng of glycine to the receptor; by increasing chloride conductance,
the threshold for firing of an action potential is increased.

St rychni ne- ﬁgﬂ,g}sidgye gl ycine receptors are found predom ng?},ggw}aﬁbﬁ he

spinal cord rai nstem and pharmacoloegi cal agents th nhance the
activation of such receptors will 5 thus increase inhibitory
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I ncreases sodi um and cal ci um conduct ance, whi ch depol ari zes the neuron,

thereby increasing the likelihood that it will fire an action potential. 15
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(1999) Nat urgt NMDA récptorsinerResRiiim SRCARARE LTS SiHith &flpoﬁaﬁké’s_ £d NVDA
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phar nacol ogi®¥e4o asing thelikelibord thatgt wilkfiman agtionenteatiali ncl udi ng

i ncreased | oconotion, increased stereotypy, and deficits in social/sexual
interactions (Mhr et al. (1999) Cell 98:427-436). These aberrant

behavi or 45 c A¥MPA rgerptarsinghekippesampal régioreefitheluginipliyian smpartanpmid i@l  and
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Wiley, NY; Bliss and Collingridge (1993) Nature 361: 31-39; Morris et al. (1986)
Nature 319: 774-776). Enhanced expression of selected NMDA receptor sub-units in
20 transgenic mice results in increased NMDA -receptor-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
schizophrenia, 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.



Mol ecul ar cloning has reveal ed the existence in nmammalian brains two.
cl asses of glycine transporters, terned AyT-1 and AyT-2. GlyT-1 is found
t hroughout the brain and spinal cord, and it has been suggested that its

distribu 00@ responds to that of gI utamatergic pat’t\%elyl%

receptorgd @% et al., Neuron, 8, -B392:927-935). ecuﬁ’ﬂfr(1 cl on| ng has
further reveal ed the existence of three variants of GlyT-1, terned
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found predom nant | In the brain stemand spinal cord, an its distribution
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et alL, J Bj gl;,%,g\a B the e e and Nel son, J.
Neurochem st ry, 1995: q}:.LiOZG 1033) . Anotﬁ‘ g%hlengl&?% i ng feature of
gl ycine t I(Btmwdf}tefmbdNatreid 1851993385 1-863;i Adanisat alL,tJ Neurngtierice15bi ted by = -
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NVDA rece nd st rychni i.t've | ycine r ors, respectively.
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benefits in a variety of disease states. For exanple, conpounds which
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receptors and strychnine-sensitive glycine receptors, respectively.
20
Compounds which inhibit or activate glycine transporters would thus be expected to alter

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.
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

30 availability of extracellular glycine caused by inhibiting or enhancing GlyT-1 activity, -
respectively. See, for example, Pitkénen 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).



respectjvely. See, for exanple, Pitkanen et al., Eur. J. Pharmacol., 253,
125-129 (1994); Thiels et al., Neuroscience, 46, 501-509 (1992); and
Kretschnmer and Schm dt, J Neurosci., 16,1561-1569 (1996). WO 01/ 32602
PCT/ USO0130Q¢th133d82 Present invention provides conpounds papisibénst
glycine transport. The invention also pfovi des conpositions useful to
treat nedical conditions for which a glycine transport nodul ator, and
particularly glycine uptake inhibitors, are indicated. 5 Summary of the

| nvention Ac ' P@&,@&g | t : |.ded
conpounds of q%%pfﬁu%gin?ﬂﬁﬁ% e R IE%IQW?@%‘h%% é&ﬁ:ﬂ}gﬁaﬁﬁogt. ﬁrhg gfr?%dlnn: 10
Arl and Are alsepioviflepeampsitions wsefud o tesdt medital gonslitions farphidhraglysins ubst i t ut ed

consi ot ng.oPipe)Hitahielt 30 Bk AR RUGHS solg B UFST s SR, O 0P ooty

het er ocycl®al kyl oxy, al kanoyl, thioal kyl, aralkyl, aral kyl oxy,

aryl oxyal kyl ., aryl oxygl koxy,. cycl oal kyl -substituted al kyl, 15
cycloalkylox§ﬂgﬁé§¥ﬁgﬁﬁﬁﬁﬂé¥¥§l, cycl oal kyl - substituted al koxy,

cycl oal Kyl oxWesdting td stepectofitRiventith ah&e ¥e/ppiided comphisids bPE G IKY | |

het er ocycl oal kyl oxy-substituted al kyl heterocycl oal kyl -substituted al koxy,
het er ocycl oal kyl oxy-substit ut Arpal koxy, thiod&yl, aralkylthio,

t hi oaryl -al ky, aral kylthioal kyl, 3, , OH, al kyl enedi oxy,
S2NRR, NRR, CO2R (where Rand R a peneently selected fromthe
group 20 consisting of H and alkyl) anfl a decond aryl group, which may be

O

substituted as above ; Rl is sel ected¥erofthe group consisting of H and
al kyl ; R2 is selected fromthe group consisting of H alkyl and benzyl ;
Formula |
wherein:
10

Ary 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,

15 cycloalkyloxy-substituted alkyl, cycloalkyl-substituted atkoxy, cycloalkyloxy-substituted
alkoxy, heterocycloalkyl-substituted alkyl, beterocycloalkyloxy-substituted alkyl
heterocycloalkyl-substituted alkoxy, heterocycloalkyloxy-substituted alkoxy, thioaryl,
aralkylthio, thioaryl-alky, aralkylthioalkyl, halo, NO,, CF3, CN, OH, alkylenedioxy,
SO,NRR’, NRR’, CO;R (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 ;

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

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

25
R; 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;



25 R3 is selected fromthe group consisting of CO2R, CONRR , CONH( OH),
COSR, SOM2NRR , POOR)(OR ) and tetrazolyl, wherein Rand R are

i ndependently selected fromthe group consisting of H and al kyl; WO
01132602 g‘r‘f’GPCT/ USO0/ 30074 and a salt, solvate or hydrate ther eof. It
has been WRIHHR, a1 conpounds. of Formusa | inhibit glyc $003008%ort (or
reuptake) via the GlyT-1 transporter, or are precursors (for exanple,

pr o- dr ugs)andt saltyshlvaterop bydrais tlerenfid, t hus, are useful in the treatnent of
schi zophrenia, as well as other CNS-related disorders such as cognitive
dysfunction, denentia (including that related to Al zhei rrer s disease),

attention Idﬁéslbeeﬁ fotd SatleompbadshTFomadh O fhhiACARAL t%s] F pect of .
t he invent there is provided a pharnmaceutical 10 03| r? conpri si ng
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transpos t ,an@dNfus? alRRAEAPHAR r&fthdnt oPEBERHIRBNE, £ el a8 bthet BNgﬁglt %ﬁr aspect Of

the invention there are prOV|ded conposi tions contalnln esent
conpounds diserdenpinch 8s eagnitiye dysfanstion,idemientiss@nclwling thatrelmd ite Alzheiaregfist i ons f or

- which a 1%4lyeis ﬁgnﬁoﬁl%ﬁaf’&tsoﬂd%g'dﬁe%sts indicated. Preferred are those

corrp05|t|ons contarning co ™ in the treatnment of nedical
conditions for which GLyT-1- rredl ated inhibition of glycine transport is
needed, s the t eat ne f..schi zophreni a cogni ti ve dysfuncti on.
20 Defi ni °8ﬂr?i§ ng 12 apotpeh of, e\fl‘g%‘ﬁwﬂ’e@@'ﬁ‘fs%ﬁ'ﬁ%d% haSmacsytieal c” ar ommtic

group $aiC Itoﬂxposiﬁmmdmpnsﬁlg lal cdihpourd 6T Formul | ﬁiM amcﬂtﬂf’effe‘&ﬁvé ﬂol‘iﬁ'rxbl?r

benzo-fused aronati c up such as_naphth indanyl, quinolinyl

fl uorenyl H‘ett??ésm“kg“ M@ew:amam@ gl&é’a@@éd herein means strai ght -
and branched-chain al kyl radicals containing fromone to six carbon atons
and includes nethyl, ethyl and the like. The term cycl oal kyl as used herein
means a caR BeRtleriasRect ofithe inwentin therrpare provided compositions coitsinmg tiegpresshons  and-

“Cyclon) ey ey o ol pERtaceRE) ko bed Sl ool Bighion
oxygenlio glycme 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. '

20 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.

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

containing from one to six carbon atoms and includes methyl, ethyl and the like.

The term cycloalkyl as used herein means a carbocyclic ring containing from three to
eight carbon atoms and includes cyclopropyl, cyclohexyl and the like. Similarly, the
30 term “cycloalkyloxy™ refers to such a carbocycle that is coupled through an oxygen to

another group, and includes cyclohexyloxy and the like.




anot her_ group, and includes cycl ohexyloxy and the like. Il WO 01/32602 - 6
- PCT/ US00/ 30074 The term heterocycl oal kyl as used herein neans a three-
to eight-nmenbered ring containing up to two heteroatons selected fromthe

group consi igg%sﬁ{ N, S and 0, and includes piperidinylpcRi&8a6% NY!
t hi opyranyla'gr? e like. Such rings couflred to another 1Z:;roup tﬁ?ough an

oxygen, such as piperidinyloxy and the like, are referred to as 5
het er ocycl oallk teon hetgrogyglealkyt aeused hersinaneahky threeatodightynxintbered rimgal kyl oxy and

aryl oxyal kox ' | X i

Subst £ ut ed YR B ettt sclebioB Bon e bonBboral I 6By mng, 11
benzyl oxy, 2imhedeopipeidingl, ppetazrdyd thiopyeanySard thalikey , Such eingsosonpled jocdnotheky| 10
substituted al kyl.. cycloal kyl - subst.i t ut ed al k -

het er ocycl oaPi&f f‘@'ﬁ'{é‘taﬁ"ﬂ%‘%’ %’ICEW Py nyﬂ‘@?’é‘?g?é&k&aﬁrﬁwq%eﬂﬁ%ﬁ tuted al koxy
mean grous Setefdcydoalkeyloxyigadipry!| - et hyl and the |ike. Further, substituents
I n which an al kyl or al koxy group is substituted by another group through

a bridgi ng oxygen, are groups referred to herein as cycl oal kyl oxy-

substituted ghiiems @')S(P{J(%lgéﬁ{y%%‘ﬂnggn;l %’Mgflhﬁ H'Ig%gyl@i}}ﬁﬂe&(y as used herein refer to an

het er ocycl oal kyl ox t ( al Kyl .
het er ocycl oablkyl aikoxy tadical substituted wish gn aryher ardexwsgratikardanedudes benzyl,

- CH2- CH2-) , - .2l CH-
used hor el PREEBAL BBty S pherdafelibt st U e tpd grotoqifi= ) 26
cont ai ni n f substitoted atkyl, sycloatigiisubstintadralkoxg heteraycloakylydubstaytedalkyll and e,

i nyl , 20 d et I . The t I O .

" S5 PR R S L N R F oWl i o ) o
used herei n [RArFrhtl aibstithentsindwhich ac flRA-o¢ AkoRy SlowRissibstitRe Wodndther

containing fromaqne to.six carbon atons, such_as nethyl ene, ethylene,
vi nyl ene, 25%?‘5&%&‘@5’8%%&%@?9@?%3?5 q torherein pos¥glogkylox¥yy her ei n

means strai giibstitared afkyR Leabsink Xtk 3 0hed ] ey m one to
ti b Efdmm@ 3 @fg§ytc %&P%Z{ahmt&édo

si x carbon atons and 1 ncludes nethoxy, ethoxy an 30 The term

t hi oal kyl15asalkxland heteroryrloaiooxysubsiitied alkexyd” br anched- chai n al kyl radical s

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

t hi opr opyl
) 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,

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 thioalkyl as used herein means straight- and branched-chain alkyl radicals
containing from one to six carbon atoms and includes thiomethyl (CH3-S-), thiopropyl
and the like.



and the |ike. WD 01/32602 - 7 - PCT/US00/30074 The termthioaryl refers to [
an aryl group that is bridged to another group through a sulfur. |
Simlarly, a thioarylal kyl group is a thioaryl group bridged to another !
group tRy@ee@dn al kyl ene group. Also,_ an aral kythi o 9pLHBsd aral kyl
group, such as benzyl, 5 which is bridded to anot her griéup ?‘1‘%’?‘6"3& a sul fur
atom Further, an arylal kylthioal kyl group is an arylalkyl group that is
bri dged to anot her group through a thioal kyl group. The term al kanoyl as
used herei hisdb kR I radicals contaijning from
one to si XJi}l?:'"fa?ré on aﬁmﬂgbﬁaaﬁﬁgﬁg{gggﬁ%@gbw?éﬁpopl ?fﬁm%@"{ 3 ike. 10 The
t er m hal o swfuns8ihiladysi thicandalkyllgadupge a thicwtlylignaipintidged tolmother grbiyor o, brono-

and the |[] Th al oghkyl refers to an al kyl . group substityted by
one or mr%‘&%‘.gﬁ&‘églé‘&ffé%{b p'sg‘:lsé%/% P an lg@“P’él‘i‘Sha eH"Pﬂar'l y, -
the ter® hohichlisiaidged &f aother group thralgh@eulfgr deth. Fudiisk | dntrAaikPivhioNgy1or nor e
I ndependent |y sel ectgg hal o tcmElii chh 5 as -OCF3. The term

al kyl enedi%‘i?épfsé‘lné’irg 6‘%01&63%‘;55 dgedto group throughya thioglkyl grqumni ch t he
term nal oxygen typically are fused to atons on an aryl group to forma

bicyclic ring systeni and i ncl udes net hyl enedi oxy, ethyl enedi oxy and the
like. 20 THEe tean alkaeqyd avused bereingmenns sfraighteand branshed-chabrmadicals eentainingon- and

i ncl udes ' L. f Enbodi nents The
geonetry glg?)lﬁt&? %e%gﬁmﬁg%ﬁ%ﬁé@ﬁées cg[?rggﬁﬁg? ggﬁldlq—%ér mura | is as drawn.
That 29 is, group Are and the carbon atomto which group Rl is attached
are cis to " f Fo I ixNCl U t hose in ich Art
and Are argf,?eai:é ﬁg%g%telsrﬁi W@%ﬁgﬁlgg&yéﬁ%csﬁef fperg. %ﬁ?}?’ PRIggad theg |
Subst i t ut i like. STHeeermolmloalkyd seféis ko amalkyhgeoupistibstinred byéried more practice to the
carbon ato on he .rin ot bound to ecore of the | ecul e. For
exanpl e, agBWQ?@YPF‘ﬁ‘a“gS# Btgmssﬁ.'fgléﬁ eguwlﬂrw’ﬂﬁt?rﬁ‘]?ﬁ Y refersnt s:
pyridi ne amtn@ikoxy gfop salsstitiedisiedn? or horindepdhidpily 36€&8&Phalo Stoms, such

PCTTLS BQSOECFIS. _ = _ : s

J

“The term alkylenedioxy refers to a group of the formuia —O-(CH2)n-O-, in which the
terminal oxygen typically are fused to atoms on an ary} 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 y
The geometry about the double bond of the compounds of Formula I is as drawn. That

25 is, 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, independently,

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 can be

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




substituents pyrole furan and thi ophene can accommobdate up to 3
substituents; imdazole 2 substituents and triazole can accommobdate only
one substituent. In enbodinments of the invention AT, is an optionally

nonocycl i Cw dl g%hc group such as S benzene, pyridine, P}f'i‘@got)/sb& ophene
furan, pyrole, Tmdazole and triazole. At suitably acconodates 3

substltuents on the aromatic ring and these can be chosen from such groups

as al kyl, al dobstityentsmylrale fiicyt andahioptead kqdanxgmmhdﬁieupmmhﬂitmts, imidazole
heterocyclo | .o % al kanoyl , thi oal al kyl oxy,

aryl oxyal ky?ﬁs‘% ﬁ%&%@%&%%‘ﬁo%o%ﬁe ogﬁbogf F%F‘é’&“‘al kyl,

cycl oal kyl oxy-substituted al kyl, cycloalkyl 10 substituted al koxy,

cycl oal kyl oxy-sybstit ut al kox het er ocycl oal kyl - substituted a

bet er ocycl oa%lgm%Ba‘F‘ ﬂﬁlﬁ‘f WW‘@P%E%?W%P{%EB*@B%‘I@ 2| koxy,
het er ocy ckoaiepydre Xl NO?%&M%&M%&‘% pyEdle) fthidhzoldnd tadolel! 'AQ; suitably

t hi oaryl -al ky, halo et hyI enedi oxy, et hyl enedi Oxy,
SO2NRR NRRICCOWFFS(IV\F\@? %Slﬂzstan@lt@n the promatie| Bpe pndthese yambﬁ ghosendrdm om t he

group conS|s naIIy substituted
as stated ab%\élggr {’n Sul taag{o #%lgigkﬂbrﬁ kyﬂ&ﬁéﬁéfeﬁ A ej Art is selected
from benzené;etqmuyphbalksloxp,yaﬂlanoyl thioaliipl) anakkyl, fatainardbxamiylpxyaﬂt}é, opti onal I y
substituted W|th 2 or titu ect r l..0

a1 el kyl o Pelodit pprontef el eIl frersubar i, 85T 5 s i
or a het ooaéuef.ﬁmta@dk&y, bﬁclddlky@dxlyééhbﬁtutai alko)@phaéméydtoentypmbsﬁxnﬁh |alkyW th up
to three substltue el ected from al gy%ﬂqy CN,

SC2NRR' | NRﬁneter%ﬁy&lo E‘\%ﬁg ﬂ%ew 2o M@éﬁ)@wgel ect ed from
the group cq%ééybmgikpfoxﬁs@a@émalai%k} ﬂu8§ryi aran@mﬂocmoafy SOYORHIENG,S, A, 1S

phenyl optionally substituted wt of substituents -sel ected from

hal o, N02, CF3, Hmethamedmwthylenwes%wl ONBR’, LOR (whergiang 'S or
NR; d R i | h
N and R e bl beaty o it dr o Bl st ol el 5,

SE2NRR , INRRptiogdiyRubstinkied s sRtedratiowr. are i ndependent |y sel ect ed from t he
group consisting of Hand alkyl). 30 In nore particular enbodi nents, Ary
i s phenyl optionally substituted with 1 or 2 substituents selected from

akkyl , t hi odnlsyitablednktmdimenitadfdhe itredndanh, lAt) is shlattedirkmibgnzene, 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 nis 0 or
20 1;Xis CH; or a heteroatom; and R’ is H, alkyl or ary] substituted optionally with up to
three substituents selected from alkyl, halo, NO,, CF3, CN, OH, SO,NRR’, NRR’, and
CO,R (where R and R’ are independently selected from the group consisting of H and

alkyl).

25 In particular embodiments, Ar; is phenyl optionally substituted with 1, 2 or 3 substituents
selected from halo, NO2, CF3, CN, OH, and R”’(X), wherenisOor 1; XisCH; O, S, or
NR; and R is H, alkyl or aryl 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 from the group consisting of H and alky}).

30
In more particular embodiments, Ar) is pheny! optionally substituted with 1 or 2
substituents selected from alkyl, thioalkyl, alkoxy, halo, haloalkyl, haloalkoxy,



WD 01/32602 - 9 - PCTIUSO0/ 30074 substituted or unsubstituted aryl, -
substituted or unsubstituted aryloxy, and substituted or wunsubstituted

aral kyl. In specific enbodinents, Art is nono-substituted phenyl where the
substitueglyoiS2eaz | OCated at the 4 position and is sel ectegisogstofiet hy!l ,
ethyl, n-propyl, i-propyl, n-butyl, 3-'9f‘uryl , and 3-thienyl. In other

enbodi nents, Art is an_optiognally substituted benzofused aromatic group
such as navhstingadonansugstituisd aryd, substiggedsor unsybstitated ayloxy, gad sbgtituted or

al kyl enedi gxyxB Jla\"ilkgl.t he 10 like, where the substituents can be
selected fromhalo, NO2, CF3, CN, OH alkyl, alkoxy, aryl, aral kyl, and
R'(X),,. where nis Oor 1; Xis CH or a heteroatom and R' is H, alkyl

or aryl substlil l.ona L0 . t ' | ected from
iyl nat v paaied A MRt e BBF R RBIRETE  °F 2

i ndependenidcated atthe 4 positién and is baleagrddiogm oethyl, ethiyh gp-propy, iaprdpyd) Acbuityl, 315 | n
particul ar .enpodj Jrent s, Arl can be naphthyl, quinolinyl, indanyl, or

al kyl enedi 8‘%% i}ﬁ}lergbt ionally substituted with | or 2 substituents
selected fromal kyl, al koxy, thioalkyl and aryl. 20 In a specific

enbodi nent, Arl is selected from unsubstituted naphthal ene and
net hyl enedﬂ%?‘?mﬁmqnﬁ’ﬁﬂﬁéﬂeméﬁm%mﬁﬁiw spd anomatie gropp guchs gn

opt i onal | y o8 hiyhitialeHé, QlirRIiMd, indLS BRthaketle; fludrényd, AR ANCNBkitherfI QAR HeC 9T OUP.
such as_ benzene, pyridine, ‘pyran, furan, thiophene, 25 pyrrolidine and the
i Ke, o0 | dikes viieraibe sbsHUEmb R besclopind Sopalon N RFACCNAOH: slilene, -
qui nol i ne, _j I ﬁg{gﬁr o edl l »the like.
Ei t her 1, ?M}Q%raﬁvé, su sfltuen&@"‘%&kg{eﬁlg%?gﬁg%ﬁ%%@gﬁ%y@? ks

i ndependentH, plkykbéracy! substitused dpsionally with uratoltinee sutistitnents keléabed fkam atkybnd -
al koxy. 30,ln I &l | > i bic.aromatie ring
bearing up hfﬂ(?’ ﬁﬂgéﬁg ¥ @ﬂb@?f ?ﬁm%&@’ﬁ ﬁ"ﬂ}fg%g %ﬁﬁt ?'39 l?%%%ﬁgryo,

hal oal kyl , selkdtsd frorh sheqmbbpoconsistinpiofd kmbalkyD.| n nore particul ar enbodi nents, .
Ais selected fromnono or di-substituted phenyl, where the substituents .

are seletted from hal o, hal oal kyl, al kyl, hal oal koxy, and al koxy.
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 In a 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 pyrrolidine and the like, or is a benzofused aromatic ring system such as naphthalene,
quinoline, indole, anthracene, fluorenyl, alkylenedioxyphenyl and the like. Either 1, 2,
or 3 substituents may be present, and these may be independently selected from halo,
haloalkyl, alkyl, haloalkoxy, and alkoxy.

30 Ina particular embodiment, A is a 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 substituents are selected from halo, haloalkyl, alkyl, haloalkoxy, and alkoxy.




WO 81132602 _10- PCT/USOQO 30074 |In specific enbodi ments, Are is a phenyl
group that is either unsubstituted or has one substituent selected from
hal o and al koxy. 5 In nore specific enbodinents, Are is selected from
unsubstitu gsono substituted phenyl, mhere t he sub t

selected from %foro and flouro. In othé&d-enbodi nents of t@ﬁﬂ%}’g ti on,

is selected fromthe group consisting of - CO2R, -CONRR , -CONH(OH), COSR,
-S2NRR', -PQOR)(OR ) and tetrazolyl, 10 wherein Rand R are

par 1ol ar - dNBBH emedinl A% 5 EpieaPl e it Ofeimauat At e 1t onenc

i nventi on, Bﬁbsnh&nmted%mm&ﬁmbmds of Formula | include those in
which R is selected fromthe group consisting of H and al kyl. Preferably,

R, is H The conpounds of Formula I include those in which R2 is selected

fromthe gr Qﬁ'ﬁ:or&éia@&ﬁ& Ema&maémm@islgy}kct@moxﬁ%ﬁé&m@& bi abhasubﬁiﬁaéh (‘;fy' , nore

preferably, referre nment s, conpounds

Formul a | ambenyhogl@rmemsememssegcﬁdﬁmmrommq R3 is COOH In this
context, Ar, and Are are desirably substituted or wunsubstituted phenyl.
Preferably, Ar, is either phenyl or 4-(substituted)-phenyl. Wen

subst i t ut ed In éther émbodirséntsdfithe invehtiémReyisd selepted fipn the grenp cRRistingof arl y where

t he al kyl gr 'r'r- in_al R i ncl udi ng

41 sopr opyl SREnONBRE FORBAHS FORR 50Kk GRS 8 tevtrater 1 n

conbi nat 1®n vheRireRiahdROire inddpRaaeleed FOmIR grod¥ Sonkisting et Sidadpkyl, 1 S
chloro or fluoro substituted phenyl. In another preferred enmbodirent, R is
H R2 is nethyl, R3is COOH Are is 30 unsubstituted phenyl and Ary is

4-al kyl subsg i e I t 01/ 32602
LY et e ettt S COOR et ikl %ﬂ&“ﬁ*eﬁn%

methyl, R3 isC@OBH Are is 2-chloro- phenyl and Arl is 4-alkyl phenyl wher e
The al kyl substituent is selected fromethyl and propyl.

15  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 I include those in which R, is selected from the group
consisting of H, alkyl and benzyl. Suitably, R; alkyl; more preferably, R, is methyl,
20
In preferred embodiments, compounds of Formula I are those in which R; is H, R, is
methyl, R; is COOH. In this context, Ary and Ar; are desirably substituted or
unsubstituted phenyl. Preferably, Ar is either phenyl or 4-(substituted)-phenyl. When
substituted, Ar is desirably a 4-(alkyl)-pheny] group, particularly where the alkyl group
25  is a straight-chain alkyl group, including 4-isopropyl-phenyl, 4-ethyl-phenyl, and 4-n-
propyl-phenyl. Either in combination therewith or independently thereof, Ar, is
preferably is chloro or fluoro substituted phenyl.

In another preferred embodiment, R; is H, R; is methyl, R3 is COOH, Ar; is
30  unsubstituted phenyl and Ar is 4-alkyl substituted phenyl where alkyl is C;.4 straight
chain,



5 In another preferred enbodi nent of the-invention RL is H R2 is nethyl,
R3 is COOH Arl is naphthyl, especially 2-naphthyl, and Are is phenyl. In
yet anot her preferred enbodi ment of the invention RLis H R2 is methyl, R3

coorj% ﬁ_{ o2 S 3. 4-nethyl enedi oxyphenyl and Are is BotiNeiseergheny! . 10 In
strl P& preferred enbodi ment of lthe invention R Is H R2 is-nethyl,

R3is COOH, Are is phenyl and Ar, is an o tronalﬁg substituted aryl
subst i t ut &danitenpreferted embadimentR eif 8, Re i raethydRams , Ands 2allereti on R

Cubst i tut Ba) o AF R EalkRendihete b Lo S RACIBR ok b o XL. n

a nost preftepyt.ed enbodi nent of the invention R is H R2is nethyl, R3 is
COOH, Are is phenyl and Ar, is 4-(3-furyl)phenyl. 20 - Specific conpounds
of Fornula | include:-

N-(5-(4s Flwa.rdﬁréagfafér}ed%nmb&meht &rtnemamoﬁmﬁslr R4 is nieitiyd %) i €OOH, Ary
N- (5-(2-Fl uor &genyl) henyl penten 4@ﬁn 1- yI) sarcosine

N (5- ( 2, 4itnaph }Siﬂ?@ﬁl}x 4-yn- | -yl)-sarcosine 25
N-(5-(3 N trophenyl) - 3-phenyl - 2 penten 4-yn-| —yl) sarcosine - -

N- (5- (4- N trophenyl ) -.3-phenyl - 2- pent en- 4- yn- 1-y:‘£ sar cosi ne-

N- ( 3- Phenyih y&-apothetprefiomedsmbadiment pf thejnsention Bi i3 &L, Ry is mpthyl; Bs isd<0QH,

N (5-(4- |
N (5 (4. | SHEFORTRlR S By s SEAESomeaty ) BT OO0 st e, 30
N-(5-(805- Brs(trrfluororrethyl)phenyl) 3- phenyl - 2- pent en-4-yn-1-yl)-sarcosin

N (5- (4 o pHaL g Bt epo R e yéion i BoR B ety Rois o

N- (5- (4- t rehOHOARTEpREYIAE M| Js-an-ophienily-sdbsirmddanyl4uhstinited/phenglar cosi ne_ WO
a /32602 -12- PCI/USOQ 30074

N- (5- (4- benzyl phenyl ) - 3- phenyl - 2- pent en-4-yn-1-yl ) - sar cosi ne
N- (5- (4- etif ¥ inphe pickorred RBOYHmeRt JTERY Perfiol R, is B) By iS #et§%Ra9s COOH, Ar,

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

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

20 i
Specific compounds of Formula I include:
N-(5-(4-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(2-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosite .
N-(5-(2,4-Difluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine =

25 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)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Chloropheny!)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, —

30 N-(5-(3,5-Bis(trifluoromethyl)phenyl)-3-phenyl-2-penten-4-yn-1-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-yl)-sarcosine. -
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(4-"propyl phenyl) - 3-phenyl -2 penten-4-yn-1-yl)-sarcosine
(42but yl phenyl) - 3- phenyl - 2- pent en-4-yn-1-yl)-sarcosine 5
(4- pentyl phenyl) - 3-phenyl -2 penten-4-yn-I|-yl)-sarcosine
(4- pheno henyl ) - 3phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi

(1- na ﬂﬁ #3 phenyl 2-penten-4-yn2l-yl)-sarcosi nei’cji%swmou
(4- met hyphenyl ) -3 phenyl -2 penten-4-yn- | -yl)-sarcosine

(3-1i somq&y&p&mlph&ny@-pﬂmnyl.z.gemm.miAyiygardosmb) -sarcosine 14

( 22% Zag Pﬁ‘g%/‘ﬁ‘ifﬁgﬁ@ﬂ?}% %glﬁ%ent geq’?%p‘éﬁ? éﬂl)ysail";‘?glgé CSISI) rlgar cosi ne

(
(2-1 SOPNQ?—XA# i) ﬁ)—l@%@dﬁ]-?%eﬁ@ﬁlh%—l‘l ylyRartosing ) - sar cosi ne

(3, 4- nethg{ene oxyp en enyl -2 penten-4-yn-1 yl)-sarcosine
(

(

(

4 pyr r8i§(plrasyiphenzhii sd*z-nyem&rmlybrsarcs;qn)e sarcosi ne 15

¢ L S R T 1) S

Phenyl E{ﬁ%-phmnmhhgjlp&@hgdy)-z-@emmﬁqn-14y1)&smdos;de) sar cosi ne

SPheny! - W{(%?ﬁﬁ%fv'é%@@fﬂ%&%&?%?ﬁ% AofPptipbed, Cosi e 20

Pheny| - §:-(§44-idetHypha b 3yphenyl= mte@r&yh y43l)-shrcodhg - Sar cosi ne
phenyl - penten 4yn-1 y1l)-sarcosi ne

4- (3-f h l) - 3-
E4 Es tﬁﬂéﬁesga@% %«wyl)ﬁ @eﬁﬂ&wmnez‘*pwﬂ =SATCOHDY - yI) sar cosi ne
(4- 1130 PR QPYI-RABENAY 3-Bhengt-2-hedtén 4195 0B} - Bvdokipbieny | ) - 2- pent en- 4-yn- |

sar cosl ne

(4-1 sopNti@‘ﬁ fridimsthylpieayl)-3tphamd-2rentenidy il ybrsarspsive yn- 1-yl ) - sar cosi ne

(4-1 sopr 3(7% 1sR%rowl5:heéxyl()£ ?qenuyl'zo%ﬁ%n-“i'}fn ﬁ'y;}esa{cgﬁn% n- 1-yl ) -sarcosi ne
(4-t- BuNjBﬁhMrﬁbyl&e@ijﬂhmﬂb}}pmw] 3-p€atpeﬁ-w&rl-34)-§medsmeyl) sar cosi ne
IR P L SR B R ) e
(4- I150pNQMLnimmdn)eﬂﬁmQﬂwnhlb-G#phpﬁwzyﬂe)xteﬁApﬁm@D-sércysiml -yl )-sarcosine
(41 sopNabtBraR e B sD PO prem - BaNrBHoRmd - | Yy 1) ear cosi ne
N-(3-Phenyl-5-(4-thiomethylphenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Methylphenyl)-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-Phenyl-5-(4-tbutylphenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-(3-furyl)-phenyl)-3-phenyl-2-penten-4yn-1-yi)-sarcosine
N-(5-(4-(3-thiophene)-phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-(trifluoromethyl)phenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yf)-sarcosine
25 N-(5-(4-Isopropylphenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-t-Butylpbenyl)-3-(2-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-t-Butylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl}-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
36 N-(5-(4-t-Butylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(3-thienyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-methoxyphenyl)-2-penten-4-yn-1-yl)-sarcosine



N- (5- (4-1sopropyl phenyl)-3-(3-thienyl)-2-penten-4-yn-1-yl)-sarcosine.

N- (5- (4-1sopropyl phenyl) - 3-(4-net hoxyphenyl ) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne
WD 01/ 32602 -13- PCT/ USOQ 30074

N—(5-(3, Avdbidnebenedi oxyphenyl) - 3-(3-f I :l,’JOI‘ ophenyl) - 2- pepbpisurigsral-y! ) - sarc

| ) - 2-penten-4-yn yl ) - sarcosi ne

N— 5 4- Et hyl ph 1) 2-chl h
N- E 5- E4 Pr b{vagﬁf@mwybsémfwh%f)gb(%eﬁwymnﬂéﬂmnmm ~I-yDtspregsing osine 5

Conpounds r | s or derivatives
t her eof . go SF@ Eﬂg}lahvdglﬂé‘%n(gg%tl&aeﬂéhﬁzﬁﬁ’%%ﬂ Bﬁ‘ ﬁggg%cgﬁ*lgt e group, a

" car boxyl ai\é(ﬁétﬁrvmlmyl)ﬁdﬂ@hbm@mﬂ)-ﬂem#fyndnym-smsﬂm phosphonic -
aci ds, phosphinic acids, sulfonic acids, sulfinic acids, am des or
tetrazoles, are al so considered enbodi ments of the present invention. 10

| n anot her ComipodidsofiFormiuld hmniba‘cenﬁideml,tobbarrﬂmrmm ¢l dértvatrodsthdreof] -

provi ded i Iab f.or such adi o beI ed form(e. |

i ncor por at 4%"&“?]&%’ %&F’Waﬁ%"% abyarnkwlég!gawmiwo 2sl). "In
a preferr egmﬁﬁpse@ﬁ adhhy d&&a@m&mt plwaphoﬁmldscﬂiwﬂﬂﬂg%xdy‘@m?&h@m
preferential ly to GlyT , can be used to |dent|fy A yT-1 receptor 15

|i gands by selfiieqridnamidesontntrazoles, ate alsorconsigared emmbiodiraenivofithgprasspy i ncubat i ng
the receptQlen@n tissue in the presence of a. ligand candidate and then
-incubating the resultl ng preparation with an equinolar anount of

r adi ol ael ed conpound of the invention. dyT-1 receptor ligands are thus

r?"efi' ed ai% %\{Hﬂls?gﬁ'xg@%x +t%3kﬁe lﬁ\%?lhh% tﬂcc?o#ﬁ%uﬁjlgfl'% ula#\}%SI { r}gopr event

bi ndi ng of era oun e presen
Al t er nat i.vdﬂbpledﬁim‘[sﬂchrasmmlahelddlfgm& g tebeled by @corpoyation mﬂﬁnﬁs duuenlrdy first

I ncubati ng 1 Iabel e m.0f, a compound of e invention then
i ncubat i ngaﬁﬁé 4& Vf?ﬂﬁgaq‘ﬁpg‘ballgt%n@r?r?pg?‘#%“pﬁ?&é'ﬁd’éveﬂ?ml’ % andi dat e
ligand. A gebpounds,evtichBind prkfmm welymgambevusbd to idéntifylGly Tl fdceptor

concentrati.on, spl ace the radi abe d co f the, jnvention. 25
Aci d ad trl‘S?Pdég F‘%L’blﬂ“?sﬁgmgfﬂ%’b SEgp F‘ “f"e pgmeybatmghe ap| y f or ned:

from phar pgepief braikiein @eGREendd cfraaighﬂtscanamdtelaﬂ& tHefl encuBatintRemRbAtiAg10S €
formed wit r]]:relp21]1-('31tr1c£)31(1a ‘I;Hﬂ({ an equimolar amount of radiolabeled compound of the invention.

GlyT-1 receptor ligands are thus revealed as those that significantly occupy the GlyT-1

site and prevent binding of the radiolabeled compound of the present invention.

20 Alternatively, GlyT-1 receptor ligand candidates may be identified by first incubating a
radiolabeled form of a compound of the invention then incubating the resulting . -
preparation in the presence of the candidate ligand. A more potent GlyT-1 receptor

~ 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
pharmaceutically acceptable acids, and include for example those formed with inorganic
acids e.g. hydrochloric, sulphuric or phosphoric acids and organic acids e.g. succinic,
maleic, acetic or fumaric acid. Other non-pharmaceutically acceptable salts e.g. oxalates

30 may be used for example in the isolation of compounds of Formula I for laboratory use,
or for subsequent conversion to a pharmaceutically acceptable acid addition salt. Also

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




acids e, g. hydrochloric, sulphuric or phosphoric acids and organic acids
e.g. succinic, maleic, acetic or fumaric acid. O her non-pharnmaceutically
acceptable salts e.g. oxalates 30 nay be used for exanple in the isolation

of conpoun g@rmula | for laboratory use, or for SUtﬁﬁﬂf&@dﬁoow

conver si onqio a p@ar maceutical ly accept e acid addition salt. Also
included within the scope of the invention are base addition salts (such as
sodi um WO mwﬁmo&dmnomsmmm@gs@Mym afeimponndscoof drnipventionsal t s)

sol vates an !g;g uBds ts are
preferred a%&sr%gf. un? %r ass um St oyég‘al?gmgsrs%éé%@eﬁl%% g&rred The
conversion of a given conpound salt to a desired conpound salt is achieved
by 5 applyj st andard techni nown to one skil n the art.
The compoundBe GRvERER5f 8 gHAR cArtRAuRd pifio s Aot comBpiR S By BPEYsco

anal 0gouss t gpdI{ias Standafd BEHNiGRE vell knbWE todre skified ind@a®l e, conpounds of
Formula | are readlly prepared by the nethod shown in Schene 1, bel ow.

Internmedi ate C was prepared according to the 10 nethod of Trost (Trost, B.

ygé)?,sarllig], %8&%%)% rfct)lg;pre%aﬁmuéwﬁ WQ%K/BI nt%gmﬁa'}\ﬂg%trahedron

Let L . 1998, e%hs&ddﬁtlﬁ:m)l’obmbpbon#@uad\s d@mﬂabmlrﬁdﬂppte@areé by theas ACI
Ui o2, 6 arREPRBRE RS ehbh b € RS pberRE s B B IR &) Cono
and t r ear0refiethotd bR Trdst m&gm;&ﬁmj M. Te Obany €. [Hizmims, 06 H), Ruth@pGreaim. of D
Gave the | nCBReir RS R Tesst M ik Rl . EirRshor! Do

trinethylsi tyrlr 19983139 €44916453)yRbEdlink ¥in biyBREFIBIY esttk E&h&@k&ﬁ:ﬂi um car bonat e
i n nmet hanol f ol | owed b introduction_of the second ar group by a

Sonogashira $1]y,LﬁgetQ' ‘hgd%lﬁﬁ ipFegency of paligaiymn acstate apd tr] §'h ara, N.;
Tet rahedron dinf‘&ﬁoxypﬂc%?l?pho@;ﬂm@@ ’Rea&tigﬁﬁﬁhta 'Eﬁexqb %{e\Qlcoﬁﬂe Sl Eifealt iy 'w?tﬂ upon

deprotection with;” for “exanple, formc acid av i nal product H.
Thi s routSe NeBremosuccinimide gavedmemide D. tTreatmen entof %emﬂszymmm sstgf(swhsaeru es of

ol at e COMpaHdacadud ML ol AL ad® RS A AL BUR Y T DT 5ot S

a nunber of ary can e pr epar ed
i n: bul k, anBembvadbfthe me:thydsxwl gtoup [fer exapplep by tredimerstrwithi pethissiemicarbenate

Sonogashi ra, condL i1 Rowa by Shadelisn SFRE LS h P by a Sonogashira
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.



WO 01/ 32602 PCT/ USOQ 30074 902Me H2Me i y | ~ 1A2 Br 1! Il ~2 /[ 2, SMe, .
M M3S CD ABjlIli ™ "C02t Bu V'O'"%X®R24Bu bBu | NCOI | 2 Ar 2
Are ~~/ AGF MBS E YII "I "CO2H Ar2 Ar, ~ Reagents : (1) Pd(QAc) 2,
phosphi Ny ; (i) (a) D BAL-H, (b) NBS, PPh3 ; (il 7 rcosi ne,
K2C03 J( ?“{'%‘?Pmoos, MeOH ;  (v) Ag-15-cut, Pd(PPhZ)ZETR’E%I(\,Iﬁ (Vi)
formc add. 50C Schene 1 Alternatively, such conpounds nmay al so be prepared
accordi ng tog¢dMee routte shown in 5 Schene 2¢oMse|l ow. Thi s .routg, conpl enents
that shown apover injt hat _it' allows the farallel’syathesid of a series of
rel ated conppunds injwhich group Arl i ot ant, but upmAre represents
a nunber of Ui fferent™aryl groups. thig case, conmfd iptermedi ate L can
be prepared 4n bulk, &and sinply treated with the appropriat¢ arylpropiolic
ester O (readily accessible fromaryliodide M by treatnent ?ﬂ"t h propiolic
10 ester Nin the presence of Cul and Pd(PPh3)4), under theYconditions
outlined above, #0 I'y’l\edogia., af,ter dep 'onb products H.

' I Ozt- u tBu
é Ar, Z Al <—w_- | I ’
Ars 7 2 Z A
6 -
F Me,S
E
vii\\
PO
S Ar,
Arg Z H

Reagents : (i) P4(OAC), , phosphine ligand ; (i) (a) DIBAL-H , (b) NBS , PPh, ; (iil) t-Bu sarcosine , K,CO;, KI ; (iv) K,CO4, MeOH ;
(V) Arl, Cul, PA(PPhy), , ELN ; (vi) formic adid , 50°C _

Scheme 1

Alternatively, such compounds may also be prepared according to the route shown in
5 Scheme 2, below. This route complements that shown above, in that it allows the

parallel synthesis of a series of related 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

10 ester Nin the presence of Cul and Pd(PPh;)s), under the conditions outlined above, to
yield, after deprotection, products H.



ci-. Wc) 01/32602 -16- PCT/US00/30074 Ar,-t + TMs - -- i --a ~ TMs ii Ar'
Ar, EJKLti Az 1+ - CREt ----s. Are = CO2Et MN O Br v OHiv CCP
Are ~'- Are ~- Are Ar, RA, QAr, Pvi NI f C2tBur N 02Hf Are Y;~;

I MOA R ts : (i) cul, Pd(PPh,)4, Et3N o (i 2 . MOM
. Qi) P&(B&d}lgfmphosgﬁgﬁg Isugag:j) PhMe16 - gg/) D? BAL- H. Pﬁﬁ/@,‘ﬁ‘!‘"z’ﬁ’g (V)

NBS. PPh3; (vi) t-Bu saroosine, K CO, KI, MaCN : (vn) formc acid, 500C
Schene 2 To prepare_cqghpounds i,n which sis Aiyl-substityted phenyl

(An- phenyl ), Apt ﬁe 5 Tolq’ﬁw ng synt hesgr,s%gﬁherre 3) 1Is us&f/%. Internediate F
can be pr eparéd accordding to Scheme 1, Xt hen coupled to brenoi odobenzene

via Sonogashira coupling to yield species S. The aryl bromde of species S
can then be reacted with a boronic acid (Ar3 boroni c acid},.under Suzuki

coupling conditions to giwg-interaedoat e -G—& A;S=Rguia ent to G
Schene 1, Wiere Arlis Asa-ghenyl). § can then be deprotecfed as in Schene
1 to give 10 H. WD 01/32602 -17- PCTIUSOQ 30074 ~N'COPu N*COrt eu

Br OH CO.Et
I v I iv I
-— -
F Ary 4, Ar, & Ar,
Arg R Ary a Ary P

vii

Reagents : i) Cul, Pd(PPhy), , EYyN ; (i) K,COy , MeOH ; (i) PA(OAc), , phosphine figand, Phvie ;
{¥) DIBAL-H,, PhMe, -78°C ; {v) NBS , PPh,; (vi} t-Bu sarcosine , K,CO, , KI, MeCN : {vi) formic acid , 50:C

Scheme 2

To prepare compounds in which Ar; 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 Anjis Ar;-phenyl). G can then be deprotected as in Scheme 1 to give
10 H.



N C2tBu Ar2 ';00~0z~ Ar2 HAr, FBr 3iu ~NCOH Ars 3 (i) . .
4- br onpi odobenzeos, Pd(PPh3)4, Cu!, Et3N. Lt. overnight; (ii) Ara-boronic
acid, Pd(PPh,)42M Na2C3. DME. 110 -C. 1 hour; ('iii) formc acid. 40 T.
ovem ghtwg%*ﬂﬁiﬁﬁﬁ 3 Conpounds which inhjbit GlyT-1 medi atpegagba/sdbae transport
will increase glycine 5 concentration¥ at NVDA receptors, which receptors
are located in the forebrain, anong other |ocations. This concentration

i ncrease elevates the activity of NVDA receptors, thereby alleviating

schi zophreni a any” &sbMaci ng cogni ti~we~Nddet i on. Al ternatively, conpounds
that interact difectly with the glyghne receptor conponerif &*he NVDA
receptor can hajle the saog or sinilfar effeclis_as increagng or decreasing

t he avail abi y A0 of extracel |gFaragl yci ne caused by _ifghi biting or
enhancing &yT-1 activity, pectively. See, f rrpIAé’, Pi t kAnen et

al ., Eur. J Ph&rmacol _, 2%3\#25-129 (1994); Thi et al., Neuroscience,
46, 501-509 (1992); and Kret schme® and ‘Schmi dtAs™J" Neuwosci ., 16, 1561-
1569 (1996). 15 The conpounds of the invention are, for instance,

adm nistered orally, sublingually, rectally, nasally, vaginally, topically
(i ncluding the use of a patch or other transdernal \/\11_01132602 - 18 - PC

TI USO0/ 30074 delivery device), by pul nobnary route by‘hse of an aerosol, or
parenterally, including, for exanple, intranmuscularly, subcutaneously,
intraperitoneally, intraarterially, intravenously or intrathecally.

Adm ni stration can be by nmeans of a punp for periodit‘}Nen&co’_H

i
aL

H'

(i) 4-bromoiodobenzene, PA(PPhy),, Cul, Et4N, r.t, ovemight; (ii) Ary-boronic acid, Pd(PPhy)s, 2M
Na,COs, DME, 110 °C, 1 hour; (jii) formic acid, 40 °C, overnight.

Scheme 3

Compounds which inhibit GlyT-1 mediated glycine transport will increase glycine -

5 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. 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 extracellular glycine caused by inhibiting or enhancing GlyT-1 activity, respectively.
See, for example, Pitkénen 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).

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




continuous delivery. The conpounds of the invention are adm ni stered al one,
or are 5 conbined with a pharmaceutically-acceptable carrier or excipient
according to standard pharnaceutical practice. For the oral node of

adm ni st r alififimadele conpounds of the invention are usedpifubddBedrer M of
tabl ets, capsul es, |ozenges, chewi ng gu®- troches, powders, syrups,

el i xirs, aqueous solutions and suspensions, and the like. In the case of
tabl ets, cadsliveryslevicek brpumauasy rautechyiuse of arcacaesel, osprienteraldy, incdndingafat sal t s

of  PhOSPROY fan i oo, HBclabilh POLARLRRUAD AReaBLAG 20

| ubricating ag S such as-hagnesium-s e te conmonly used
i n tabl ets. infravenousty oxidirathécally. aAdministratioreqan bk by eany of d padylfor pediodivent s ar e

| act ose and hi.gh | ecul wei ght polyet hyl ene glycols. If desired, certain
sweet eni ng %?&ﬂ'&?“%f’@(?@?’i ¢ @gﬂ?‘@g 8#%"58%@&?“"’!‘—%?‘1\{%%@??9@; », O are

adm ni st rsat ¢eHibinédl vitH 4 fhanfifelifidallpacc2ptable RalieNBrABgRnCiccdrBRghd Manfatdn ar e
usually prepared, and the pHs of the 15 solutions are suitably adjusted and
buf f ered. FBharpageptisal pgeticey Ser the pial mdef adminidratipnthegompepndssitthees shoul d
be controll RENEEd int i ' ' .

adm ni str at ?’gﬁ%gi nt ngélltnstﬂﬁo%?gggggf %x?lésﬁ?o%é‘:&%;ﬁ%&m@%%cggﬁ by ocul ar
del ivery spowdens senpselitins, agyeous selutionsiand suspensions, andthe like. Inthe chsopfer s.

Such conposj.ti.non ' } et | SuUC h Lc.aci.d,

chondr oi ti n{aéfﬁgf gﬁ@ﬁ%&%&%gﬁ%cpy %ggrr‘é‘sto ﬁ‘?}?’ccw%%’o%ssg&géwp%g%?\% n?ﬁl&]‘al cohol ,
preser vl v¥aricusdisimeprans such agatarch, abdUBricating hgentySuchasanagnssiahisteatatte, and
the usual quantities of dil uent dlor carriers.. For | gponar

adnmi ni st r at ASHRICATE SARE &Hﬂ’ﬁd’? r FQF & mstéatygg%gapgvﬂe g{%mb\é%g'ﬁpr opriate
to allow t#fifichRarFhitosn 208 high mficORPweigROpoBrlifme bRedsf Bdesirea cardm
conpounds of the_ invention are useful for_vaginal, urethral and rectal

admi ni st r at PEFiRIngdef{os hyonas rasnisate afdpd. Rpsmaientera) adsuinistsptions sfedled of a
m xture of (FulBL 8fHEorhitRhdd &ftﬁah%{&ﬁaﬁ afe QR Qfe@}dﬁﬁ%é\)}e}&s dfehd S at body

tenperature. The substances conmon used to Create such I cl es include

t heobr ontd ofalutiogs grespitablit adjnsted apd buftereda \Fior infrarenousiuseelfje togdd cenashirasionni xt ur es
of pol yet hy I ' %l . ar. s atty acid
esters of pit)) y&t%fyéﬁ%ﬁ%%}géﬁd @g&édél%g ng%él&glsaﬁgrﬁn%?gﬁé cal Sciences,
16t h Ed., Maikinistrigionssbinmgntsieadtoppabliliquidsasdy, bepleliver&Bity dehBi8 delivery f ur t her
di scussi on Qf, SURROSI osage farns. Anal pgous gel,s or cr.eans can be
used for va@’is%s %ﬂ‘?‘é#ﬁ%ﬁ%ﬂﬁggﬁ %P@ﬁgﬁqgféa X5 ‘8&?"3 5t H%‘? COMPOSILONS 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 quantities of diluents and/or carriers. For
pulmonary administration, diluents and/or carriers will be selected to be appropriate to

allow the formation of an aerosol.

25 Suppository forms of the compounds of the invention are useful 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 theobroma 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 further discussion of suppository dosage forms. Analogous gels or creams can be
used for vaginal, urethral and rectal administrations.



I WO 01/32602 -19- PCTI US00/ 30074 Nurerous adm ni stration vehicles will be
apparent to those of ordinary skill in the art, including wthout
limtation slow rel ease formul ati ons, |iposonmal formulations and polyneric
mat ri ceswoims@aP! es of pharnmaceut i cal | ﬁ accept abl e aci pcrustiosesn salts for
use in the present invention include~ tRose derived from mineral aci ds,
such as hydrochloric, hydrobrom c, phosphoric, netaphosphoric, nitric and
sul furic acids,  and organi ¢ acids, such as tartaric, acetic, citric,

malic, |ac erédgréﬁﬁlhﬁsuahe.wah&es aﬁm%p&em% ﬂﬁswcordl %mmuﬁtheramlo
toluenesulp oni ¢ ‘and aryl sul phonic acids, for exanp npl es of

phar maceut |1mzl¢dll}g withaue bmatbﬂl@ shews eelepseiformplations }clBOSP’@Fl fGQEUIP‘FPW Bed pr esent

i nvention in léggxﬁatﬂ‘i)c%g derived from non-toxic metals such as sodi um or
pot assi um gﬁ%n 'umsal'ts and organoam no salts such as triethylam ne
sal ts. Nﬂrrerous appropriate such salts will be known to those of ordinary

skill. i an or her th,C Si on n_select the -
appr opr| at E’@B’gg’g%&m{‘?"éﬁ?‘ﬁgﬁf ?ﬁgﬁﬁmldﬁgggagaﬁ&ﬁﬁemguaihgg%ﬁwm ght, age,
and ph?/SI Cflhve?ﬁ&ﬂinblu&@tho&ﬁb@@ﬁ@ﬁoﬂxﬁ:he@m aducly abmcb?;dmsﬁeeuydmbmmm a:j n a
serum | evel of caqnpoun t he .inventlaqn .petween abou CC an
about 1000 Pbg Rbencsﬁ?“é-‘fﬂgP pric, H@f‘&é&ﬁ f““gs g OrBaRIC A% sﬁw’q‘a’é i’oo
pg/cc. For RAEHhR, aiah@dﬁnelﬁﬁ{aﬁé I&ﬂzo:@@ly%bﬁ@@mwesumw-e of preferred
anount is from about O. ;3/ gtoaout 10 kg alternatlveﬁbfrom

about 0101 tomg:qsgph@n%@ml hegidagids. ﬁ‘?b?’@“}ﬂl%f o5 of pharmassyti 01 ny/ kg
to about 1 g@ép@le takd tﬁ% ot s‘t% r usel T AteSré enidihtiort idRdK Hose Wérlved h%m

adni ni st er &t or a rations,” an alternative neasure
preferred ad;mtmns metals such ansodivm erpotassinmadInoNIomGatts ang/drganpaming Sdb’out 10

T 0701 g e P il PP apbibaliie i salfp b B BIeRAR e 6671 HOL
admi ni st r atdr@inaryiskillsupposi tory form an alternative measure of preferred

adm nistration amount is fromabout 0.1 ng/kg to about 10 ng/ kg, nore
preferaﬂisy fromabout 0.1

The physician or other health care professional can select the appropriate dose and
treatment régimen based on the subject's weight, age, and physical condition. Dosages
will generally be selected to maintain a serum level of compounds of the invention
between about 0.01 pg/cc and about 1000 pg/ce, preferably between about 0.1 pg/ec 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 1 mg/kg
(from about 0.1 mg/kg to about 1 mg/kg), will be administered. For oral administrations,
an alternative measure of preferred administration amount is from about 0.001 mg/kg to

25 about 10 mg/kg (from about 0.1 mg/kg to about 10 mg/kg), more preferably from about .
0.01 mg/kg to about 1 mg/kg (from about 0.1 mg/kg to about 1 mg/kg). For
administrations in suppository form, an alternative measure of preferred administration
amount is from about 0.1 mg/kg to about 10 mg/kg, more preferably from about 0.1
mg/kg to about 1 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 express




ng/ kg to about 1 ng/kg. 30 For use in assaying for activity in inhibiting
gl yci ne transport, eukaryokic cells, preferably QI-6 cells derived from
quai |l fibroblasts, have been transfected to express WO 01/ 32602 -20-

PCT/ USOOlB%Qg@ of the three known variants of human gghydsedizoopanel y
AyT-1 a 1 or GlyT | ¢, or humas? GlyT-2. The sequences of these
@ yT-1 transporters are described in Kim et al., Mlec. Pharm 45:

608- 617, 19%me ofthedlres knpvetariantsef humen SHKE1 cramsd ﬁth}?eGlséinfr @h%lY'lKr
~term nal of) Gy] Slicka GYRS, THE Rloliedold GHHER QG‘iO{e off s ORI

rat-derived ]§ sequence erm na I n-encodi ng sequence has now
been confi r redl. tMolec s @5nGD8:E 75 1994, emémmgdﬁlﬂx;smmnmmmngmg sequence

f the h IS, i.bed b No.
081 700, 013, PO NTTEE S L wes ipFlviaeteCad e sorsshon R eI
E ?f er ten cesi )rheqﬁ%@c& Exﬂl“hls Nttynn\l/ﬁl tpfo@éiﬂ(x-gx;daaitng eecﬁieﬁ)dé haefidw béeni confimmebd to ch/ CM/
nvi trogen a [ ess eclor [at agene (0]
10 her 61 naf 1<oresTn i REIRERSS P e Dhe atenret e BrRROy it s dare .
Bl uescript Iy Sert &fat,, Bh.v,a W:&uhﬁﬂbmm@mamwﬁn@stzcmmwmdms

(Stratagene),” pMAM and neo Clontech), anong ot hers. A suitable
expr essi on \ieearporated herapabmrefemcermsts emtirefy. Suiighleaxpressionyectaseinclyde uded G yT

DNA in a sui whi ch
can be eukaré}&?é ung ‘ng%%; [ @éa%gc%er@%%?%dﬂﬁgawg%ééel I !sc
:EQ; Iml:J)?g ?Up Fhebamaﬁer %Stra&agpnd"); pBRICMY nska—RSé{ndcmlsﬁStlmtame); Bldescript H)Sd(cr’? IC)es .
S ne o
a sol ution of" %Elﬂ m?ﬁ?oﬁ@t@{agale%,aﬁ% I“B’@% gﬁ?ﬁi MW&H@:M&X Y ol uene (5
Z:‘_% 201\£/as t &},lﬂﬁgﬁ%m;meﬁbﬁ I f?dc_rap?lﬂéGf &1 0%g 1256mg?1l) 1)
er m nut es u n y E)e gro ol gt e g, mo
i n anhydr ous®*PErHeHh ‘g ‘“ﬁi_“ged%; ‘Na%lh af?’FB‘ &8 i nut es
trimethyl silyhaggka 1RR€ce(lOwiish fdn beRubstydlic, ﬁngai orrﬁmda}y YiasSamgeeerrdf t er 16

hours the reaction m xture was concentr at ed. | dom chr omat ogr aphy (10%
et hyl acdfathoshesllainslyde pmphibiga.avier, fyagat 1{@“39“‘&1@@@%“% a 25 yellow oil.
C. 1H NWR (CDC13, 300 MHz) 0.21 (s, 9H), 3.62 (s, 3H), 6.34 (s, 1H),

Examples
Example 1: 1-Methoxycarbonyl-2-phenyl-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 methyl 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
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 (1.30 g, 5.03 mmol) in anhydrous toluene (20 mL) was chilled
30 inadry ice/acetone bath. A 1.0 M solution of diisobutylaluminum 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-chilled in an ice bath. The reaction was

quenched with the addition of celite and sodium sulphate decahydrate. The shurry was



7.33-7.44 (m 5H). Exanple 2: 1-Hydroxy-3-phenyl-5 .
trimethylsilyl-2-penten-4 yne. A solution of the ester C (1.30 g, 5.03
mol ) in anhydrous toluene (20 nL) was chilled 30 in a dry icel/acetone
bath. A ydeideée! ution of diisobutylal um num hydride i ”Pé'ﬁh Rbore (12. 6
nL, 12.6 mmol) was added. After 5 minuZks the chilling bat *\/\b/gs Tenmoved.
After a further 15 mnutes the reaction mxture was re-chilled in an ice

bat h. Thedilwed withgthyhacetatn and dtersd fhrovgh gelitea Jdie filioncalse wee washed 3tithes odi um .-

sul phat e THS = 2] .US00/ 30074 _
di luted wg{aﬁ%g%ﬂé%ﬁageéet at gﬁlggya?l i te?ﬁ@’%t%%gg%%%h%&%%i | ter cake was
washed 3 sulphate), fltared, endgancendratedtte provide thie intermediateakohul §01821 g)i7 ) wat er and

brine, drj [ 1 R =Y an t ovi de the
't or e SV PR PEMYBIRCTSn, SR 20 BOE TR 1S 41 diledtbencis, | 300
MHz) 0.520603 (t, H),,7.3B-A87 (h,,5SH). H), 4.31 (dd, 2H), 5 6.37 (t, | H, . : _
7.33-7.37 (m 5H). Exanple 3:

1- Brono- 3- phenyl -5-tri net hyl silyl-2-pentend4dyne (D). A solution of the above

al cohol ( gx3spR.3: 3-BronioiBphenyl-5avinyeth | ] "e. (20 nl) was
chilled i(nxa glr}y lLce gacet g‘re\lih?-ri | e bayt]ﬁm%!iﬁglrt\en i p%\g?ghi ne((l. 40 )g 5.34
mol ) 10A:9kRp gf @lﬁﬂ exealsohel (882 go3.66mgnol)inznh )dighdgromethiened20 Af t er 30

m nutes t e S\ : ' ' e. The
reaction %ﬂ%?ﬁ?gﬁl&gl?p_ar_% %ﬁ%@g&gg%%ﬁ%gé@ﬁgﬁgﬁ s@&b?ﬁnggla ?g“?% nate and
di chl otlorandbeomastecininide (0958 53¢ nvial) wevesitidell. vAftdn 30 mimees e reackiqns odi um -
sul phat e) ' o I gvide crude allylic brom de D,
EVP% é}de}xﬁ{e?%ﬂﬁ%%r&gcp %W@E%Q%&r?% gfhf:reac 10N miXture was pthloneJ - -

used dire

N- ( 3- Phenbétwen(saturated soditn bichrberatgandtdichictomethine/ | Thevtganisphase wasout yl - . est er
(E). To a_sql uti. of the ahove brom I n anhydrous acetonjtrile (15 nL)
was added™ Ci'ﬁﬂt tlg%ngg,r&&gg i(??gmﬁilﬂ’?@@%}’gﬁeffg’ ?@%ﬁce@fra@.g%i’rﬁﬁﬂf’ Fudg ot assi um
car bonat ealfylic Biorgide BG usedrdivett)y, in titthetderpot assi um i odi de (2.95 g, 17.8

, m‘ml).lf\fter 16 hours the reaction mxture was filtered through celite. The
filter'"cake was washed with ethyl acetate. The filtrate was poured into -

wat er andEguhpRAt NIPhdhyRs tHmahfkilIR2-plhRnOL AR 1yE)-AbaifmeBatytashed with
ester (E). _
To a solution of the above bromide in anhydrous acetonitrile (15 mL) was added t-butyl

sarcosine hydrochloride (0.71 g, 3.90 mmol), potassium carbonate (4.91 g, 35.5 mmol),

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: "H NMR (CDCl,, 300 MHz) 0.19 (s, 9H), 1.41 (s, 9H),
2.32 (s, 3H), 3.10 (s, 2H), 3.31 (d, 2H), 6.33 (t, 1H), 7.26-7.38 (m, SH).

Example 5: N-(3-Phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘buty] 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. The 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 (CDCls,




wat er .and brine, dried (sodiumsul phate), filtered, and concentrated.

Col um chromat ography (25% et hyl acet ate/ hexanes) provi ded product E (0.74
g, 58% over 2 25 steps) as a pale yellowoil. E 'H NVR (CDC1l3, 300 MHz)
0.19 (s, 9?}) Al (s, 9H), 2.32 (s, 3H) 3.10 (s, 2H),pcrndsbosddzs 2H), 6. 33
(t, 1 H), %-7.38 (m 5H) Exarrple 522N ( 3- Phenyl - 2- pent en- 4

yn-1yl ) -sarcosi ne, 'but ester . To a solution of the above conpound
(0.74 g, 2.3® Mhg) )4i es,ﬁxaam 31(116%1;, 1Wa.s3. BiXsadied 33 61, 2BR.i 64N (GdMonat e
(1.42 g, 10y g'g?%ﬂter 20 minutes the reaction mxture was poured into
wat er and ex rac é imes with ethyl acetate. The conbi ned organic
extracts were washed with brine, dried (sodium sul phate), filtered, and

ot a o eigtple Bl S B GobBm D FhleS et pardoninbily P 1 (<
oH), 2.33 (gsters(@) 2. 96 (s, lH) 3 10 (s 2H), 3.33 (d, 2H) 6.37 (t, 1H),

7.26-7.39 (m 51 npl e 6- 5-(4-Fl uorophenyl) phenyl - 2- penten-4
yn-1 yl)- saT%6§9 "cfﬁtiftt?lm’ a@ﬁl@?" )mgﬁ}d 5 myngl) intagthyaming &2 mE) i nal

e kRSB ol OOV S i 2 ) ves addec

tetrakis(t rtepﬁeﬂyinhhmmiobph@emallhdidhmmmg,mmg mriol)) add/ oppenGl) Jadidend
I 205 ' . Afte h t.h t t
2P Ao, AR Sl SR R 20" ™

concent nat eaichlai@!mmansmcﬁmieag Tﬁ@ﬂhaﬁ%%ﬁeh&he@%&l&hﬁkh@ﬁﬁﬁ@ﬁbhﬁr ovi ded
acetylene G ) 1 42

as a w oi |

(o By 2. G apgtehexges) movideGgeciiens (54 meo o6 o8 ayelpp i £ M 7
(dd, 2H, "NRfR tmg,@mmm;ms,lgmem 31y 31260007 35694, 28] €41 A9
conmpounds were gare from i ntermediate 173" "equival'ents of the
correspondi Hd) 3109|( dy dHN - 26r et @ 7Hder the conditions described above.

6-2: N (5-(2-Fluorophenyl)-3-phenyl -2-penten-4 yn-1 yl)-sarcosi ne, tbutyl
ester, (G. 20 Prepared in a simlar fashion from 2-fl uoroi odobenzene to
provi de 145 Inp sigBanfashionghe fpBowing compounds-wiieRr¢p@RC i®m B@emedints F andiP.3(s, 9H),

2.36 (s, 3 "qu‘;éle%é o?ﬁie cg#gwor?dixg’ggarg'ﬁodide 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, ‘butyl ester,
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 (t, 1H), 6.83 (dd, 2H), 7.26-7.44 (m, 6H).

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



2H), 6.43 (t,1 H), 7.06 (dd, 2H), 7.24-7.44 (m 7H). 6-3: .
N-(5-(2,4-Di fluorophenyl)-3-phenyl -2-penten-4 yn-1-yl)-sarcosine, tbutyl
ester, 25 (G . Prepared in a simlar fashion from 2, 4-difl uoroi odobenzene

t 70% of |1 ow oi |, 1HNI\/R CDC13, pf 1.42 (s,
or) prgvggﬁf’ﬁ %ﬂg‘( 3/()130(5a 2¥|)e gwsgl-@a: § s (1 P%Q@DSM@)’% (dd,(s

2H), 7.26-7.44 (m 6H) . 4. (7 %3 N|tro hen | ) - 3§hen3£B _genten-4
yn-1 yl) - s3HuEs43b, 1H)b’b¥§r|74@§me51‘1), 4B (dd, pHy7=r2(d, 11, 8.13i(di ity 8-266hi on from
3-nitroi odq%nzene to provide 73 ng (102% of a vyellow oil.” 1H NWR ( CDC13,
300 MHz) , 2.36 (s, 3H), 3.13 (s, 2H), 3.38 (d, WD 01/32602
-23- PCTI U80050074 2H) 6.45 (t, 1H), 7.26-7.40 (m 5H), 7.48 (dd, IH),

. d,

N (5.5 ni O R Reophbyn b cr-perter -l sarconine, puetestegy oo

-5 (0. PrEDQGEHrepﬂeﬁnsa similar fadhicafrom 4tmmndbbanzene)toqﬂahd¢1219ng (44%pofavi de 31

T 450 (el YRR (et I Nghg T, o 0o fad s s e s
2H), 8.17 Gt ¢49¢, @673M(4§(xﬁhm)(b55(&&ﬂ)mwbujphenyl) 2-penten-4-yn-1

yl ) -sar cosi ne tbutyl” ester Prepared in a simlar fashi on from
- 2-thi onet hyl i odobenzene to provide 19 ng (2699 of a yellowoil. "H NWR

o) .45 G0 fy Phep o-g%?aéﬁmﬁ%h*zﬂ%ﬁ% v aa O O
'1It;|)t IS:aQSSt 1G)N- (5- (4- Chl or ophenyl ) - 3- phenyl - 2-penten-4-yn-1 yI )6sarcgz|22(ra]e
-tbu

o pr ovi de Pecpeied T o SEREAEEn bl BhdhabiiopiRgediP i bBTaE 18 MBI GPETTCTS
9H) 3032 (yellowa bil., 'EBNMR(GDCQH 42(&,%),@(36(&2[-1)) 2.40 G33H), 3.12KH, 2H),. B 7. 39 (m
'N—(5 (- |s§?n%9y%%§nw);7§%49eﬁ§%? > TGN T AT 0Ly P TG0 G R, tbutyl

ester, (G

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 (CDCl;, 300 MHz) 1.42 (s, 9H), 2.35 (s, 3H), 3.13 (s, 2H),3.36 (4,
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-isopropyliodobenzene to provide 38 mg (53%) of a
yellow oil. "HNMR (CDCl3, 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).

6-9: N-(5-(3,5-Bis(trifluoromethyl)phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,

'butyl ester, (G).

Prepared in a similar fashion from 3,5-Bis(trifluoromethyl)iodobenzene to provide 40 mg
30 (46%) of a yellow oil. 'H NMR (CDCls, 300 MHz) 1.42 (s, 9H), 2.36 (s, 3H), 3.14 (s,

2H), 3.38 (d, 2H), 6.47 (t, 1H), 7.26-7.44 (m, 5H), 7.77 (s, 1H), 7.86 (s, 2H).




Prepared in a simlar fashion from 4-i sopropyli odobenzene to provide 38 nyg
(53% of a yellowoil. "HNWMR (CDC13, 300 MHz) 1.23 (d, 6H),1.42 (s, 9H),
236(s 3H), 2.89 25 (hept, 1H), 3.13 (s, 2H), 3.36 (d, 2H), 6.36 (t,

7.16 7.26-7.42 (m 7H). 6-9:
N-(5 (3, 5- &YQ?%';'%“PI uor onret hyl ) phenyl ) - 32¢henyl - 2- penten-ICTlUsomoW‘
yn-1-yi)-sarcosine, bbutyl ester, (G . Prepared in a simlar fashion from

3,5-Bis(tri fd-warmgs mmnthylP-&ﬂ‘ébﬂﬂe,%tﬂ&steﬁ,QG()46% of a yel | ow
oil. "H NMR 30 ). 142

3.38 (d, 2H)Premgregian eﬁlmllﬂqf ?8“17&15?3?“(7;%6 @r}?}“ﬂf}e %571“5 @3"@# a Y?‘ %’6013 s
WO 01732602 ‘H%é‘MgR@Bdl?@@é ﬁﬁ&?ﬂz% offy, 2 d@ 303, Pﬁemﬂ)js@@dﬁzm dae/@- 1

yl ) -sarcosi ne éster Prepared in a si ar fashi on from

i odobenzene lt}B,I)ZWﬁdémAB)Hﬂg (33% of a yellowoil. 'H NW (CDCL3, 300
Miz) 1.42.(s, 9H), 2.36 (s, 3H), 3.13 (s, 2H), 3.36 (d, 2H), 6.38 (t, 1H),
7.26-7.46"(m 10H). 5 6-11: N-(3-Phenyl-5-(4-thionethyl phenyl) 2- penten-4
yn-1 yl) - sar6RiN«S-Phényl-5i(4-thiomethylphehyl)-Brpeptenctlyn-t-yb-sarovsine, ‘bétybhi on from
4- 1t hi omathyllod nzene to provide 30.0 ng (70% of a yellow oil. 10 6-12:
N- ( 3- Phenyl -8%€04%ket hyl phenyl ) - 2- pent en- 4-yn- 1-yI ) - sar cosi ne, bbutyl ester,
(G. Prepar qtiepai’edan Sisiphila? Fashio o@i-thicierdlioadteitene dofevides®o ing (PO%Yi de 33.0
ng (85% of yel low oi I. 15 6-13: N-(5-(3-Thiophene)-3-phenyl 2-penten-4
yn-1-yl)- saer@sl’I"]rll‘lé"°r butyl ester, (G. Prepared in a simlar fashion from
3-i odot hijgphene to provide 30.0 ng (78% of a brown oil. 20 6-14:

N- ( 3- Phenyl - 5- (4-t butyl phenyl ) - 2- penten-4 yn-1-yl)-sarcosi pe, bbutyl ester,
(G. 6-12: N-(3-Phenyl-5-(4-methylphenyl)-2-penten-4-yn-1-yl)-sarcosine, butyl ester,

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

15
6-13: N-(5-(3-Thiophene)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, 'butyl ester, (G).
Prepared in a similar fashion from 3-jodothiophene 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,
().
Prepared in a similar fashion from 4-methoxyiodobenzene to provide 31.0 mg (73%) of a

yellow oil.

30 6-16: N-(5-(2-Isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
(&2
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 to provide 38.0 nyg
(8699 of a yellowoil. 25 6-15:
N ( 5- (4- Met hoxyphenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sarcosi ne, " butyl

ester, bppspared in a simlar fashion from4-neth | ene to
provi de g@“&”n‘{; (73% of a yellow orP5-30 6-16: N-(5- 8?*(‘2%8’?@3@ pbeny! )

3- phenyl - 2- pent en-4-yn-1-yl)-sarcosine, "butyl ester, (G . Prepared in a
simlar fashion from 2-isopropyli odobenzene to provide 27.0 ng (64% of an

anber oil : “A-diohenvi-2Y 2 430 1 PETL USQYY 30074 G- 17:

N (5 (4 aS ANy bhalbl 2008 n i Shsatclis PRE et (6 e or . (o).
Prepar ed Preparedima sienilaf fashiorofiomhriebiphbniligitobenzenod pb@fide260 g (§326)\vfde 260 ng
(85% of a q\‘ﬁl.kow oil. 5 6-18:

N (5- (4- t PPIY Bt omet hyl phenyl ) - 3- phenyl - 2- pent en- 4

yn- 1-yly -sarcosine, ' butyl ester, (G. Prepared in a simlar fashion from
4-trifluoronet %I I odgbenzene to provi de 240 nP 80% of a yel]owoil. 10
6-19: N (8:-18aN ﬂﬂ?ﬂﬁﬂmqhﬂpwhﬁ-vwkﬁm en-4;yn-1-y)r-sareesineo bupd put yI-
ester, (@ter,fcgpared in a simlar fashion from 4-benzyliodobenzene to
provide 240 ng (80% of a 1light yellowoil. 15 6-20:

N- ( 5- ( 4- ePrephugd &my siynilar fashien from 4eifluenomgthyliodobpizene torprodide240 mput y|  est er,
(. Pre ' lyri lar fashion from 4-ethyli odobenzene to provide 240
ng (88% gifw‘%%rfg&ﬁg?ﬁbig] 20: 1H NWR (CDC13, 300 MHz) 1.22 (t, 3H),1.43 (s,
9H), 2186 (s, 3H),

6-19: N-(5-(4-benzylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
©). '
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 fashion from 4-ethyliodobenzene to provide 240 mg (88%) of
product. 6-20: '"H NMR (CDCl;, 300 MHz) 1.22 (t, 3H),1.43 (s, 9H), 2.36 (s, 3H), .
2.63(q, 2H), 3.13 (s, 2H), 3.36 (d, 2H), 6.37 (t, 1H), 7.13 (d, 2H), 7.26-7.43 (m, 7H).
20
6-21: N-(5-(4-npropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, -
G).
Prepared in a similar 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 2.36 (s, 3H), 2.57 (t, 2H), 3.14 (s, 2H), 3.37 (d, 2H), 6.37 (t, 1H), 7.12 (d, 2H), 7.24-7.43
(m, 7H).

6-22: N-(5-(4-nbutylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester,
(G).
30 Prepared in a similar fashion from 4-n-butyliodobenzene to provide 260 mg (89%) of a

yellow oil.



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-npropyl phenyl)-3-phenyl -2-penten-4-yn-1
yl)-sarcosine, ' butyl ester, (Q. Prepared in a simlar fashion from
4-n-propyl i odobenzene to provide 240 ng (85% of product. 6-21:1H NWR
(CDCL3, 300VOMBP603 93 (t, 3H), 1.43 (s,.96), 1.57 (sextet PCIMSO0BEH 5> 36 (s
3H), 2.57 (t, 2H), 3.14 (s, 2H), 3.37 (d, 2H), 6.37 (t, 1H), 7.12 (d, 2H),
7.24-7.43 -3- 2- -4-yn-1-

N (5-(4- nbugdﬁ?’pzje_glyﬁ) %ﬁgl%hrfyf")é" "S’é’ n¥le2np2m%4 gy 3’1)-;%1’?8%131?’ nbeutylbeatte§I ester,
(G. 30 Prefd®ed in a sinil ar fashi on from 4-n- butyI i odobenzene to provi de

N (5. (4 nporeeshin P adlics fon Ll itodeliiee o el TR e, =

ester, (G .yeBswpidred in a simlar fashion from 4-n-pentyli odobenzene to
provi de 240 mg (79%9 of a yellowoil. 5 6-24:
N-(5-(4- pﬁenoxyphenyl) 3- phenyl - 2- penten-4-yn-1 yl)-sarcosi ne, bbutyl

ester, (G &ﬂ@p Heh ey l}-3uphémd 2L puitdn- L4 yIhameositicpBabd estane to
prowde 34.7 ny (%@gfo?ﬁyﬁ%%f??mﬁ%o 6-Sﬁl «PBaFecn

N (5-(1- napKFPryI)S phenyl 2-penten-4 yn-1 yl)-sarcosine, tbutyl ester, (Q.
Prepared in Aol M ekl 70 B9 ny
(63 5% of P?elp%éu é{x%milfziﬁﬁkﬁﬁnﬁfﬂmﬂheh abdizchit 1 t)@BFfviAff%s?S??lH%%%,/é%ﬁ 0 (s,
3H), 3.17 (srellczsm)ﬁlms 42 (d, 2H), 6 53 (t 1H), 7.33-7.57 (m 8H), 7.67 (d,

1H), 7.7%57.85 (m 2H), 8.30 (d, 1H 15

6-25: N-(5-(1-naphthyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, (G).
Prepared in a similar fashion from 1-iodonaphthalene to provide 35.8 mg (63.5%) of
product. 6-25: "H NMR (CDCls, 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, 1H)
15
6-26: N~(5-(4-methyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘buty} ester,
(G).
Prepared in a similar fashion from 4-methyliodobenzéne 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,
(G).
Prepared in a similar fashion from 3-isopropyliodobenzene to provide 17.6 mg (42%) of
product. 6-27: "H NMR (CDCls, 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: N-(5-(2-naphthyl)-3-pheny}-2-penten-4-yn-1-yl)-sarcosine, ‘butyl ester, (G).
Prepared in a similar fashion from 2-iodonaphthalene to provide 30.0 mg (69%) of a

30 colourless oil.



6-26: N-(5-(4-nethyphenyl)- 3-phenyl -2-penten-0 yn-1 yl)-sarcosine, tbutyl :
ester, (G. Prepared in a simlar fashion from 4-nethyli odobenzene to
provide 34.7 nmg (88% of a 1ight yeII_ow oil. 20 6-27:

N (5-(3- ey | phenyl) - 3- phenyl - gﬂten-4 yn- 1-yl) - Sgraseesvers bbut yl
ester, QS Prepared in a simlar fa‘t i"fon from 3-isopropyliodobenzene to
provi de 17. (4299 of product. 6-27: 'H NNR-§CDC13 300, MHz) 1.23 (d,
BHy - 142 (629: OP4S-C-BignctyIbhenyid;3-pheny3-pentenchppl gbsarfapineg by s 51y
3.36 (d, L—% €38 (t, 1H), 7.15-7.42 (m 811) 7.70-7.71 (m 1H) 6- 28:
N-(5-(2-nap thyl)') 3- phenyl - 2- pent en- 4- yn: | )-sarcosine, "butyl ester,
(G . PrePaeparediin aaumiamfashnonfframﬁ,ﬂydlmqt%\fh odobesaens s prowide 4RO me(BPvi de 30. 0
ng (69% of % ?3,9 ﬁ,ﬁl ourless oil. WD 01/32602 -27- PCT/US0050074 6-29:
N—(5 (3, 4-%1 1tl f enyl ) - 3- phenyl - 2-penten-4 yn-1 yl)-sarcosine, "butyl
ester, £§0G). Prepar ed in a simlar fashion from 3, 4-di met hyl i odobenzene to

N (o (5. foéo%q-'E%gﬁ‘-%ﬁi@m‘;"{f'gﬁsﬁfaéw?’wﬁvia-'&r”&egﬁeﬂg“-?ﬁ-:liyl&f’s"gs&rec atylestery, |

ester, 8 Prepared in a simlar fashion from 2-isopropyliodobenzene to
provi de 27 (64%. of _an anber oil

N-(5-(3, 4 Pm leﬁéameﬁr%h@ﬁﬁoyl %‘SBH‘@WP]&?"?J%%‘HP@% %/ Qg (AP s ne,
tbutyl estg é,(ﬂ(%ﬂ Prepared in a simlar fashion from

3, 4- rret hyI ene i oxyi odobenzene to provide 40.0 ny (94% of a yell ow 0i | .

6-31: N-(5-(3,4-methylenedioxyphenyl)-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-pyrrolylphenyl)-3-phenyl-2-penten-4-yn-1-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-(5-(4-trifluoromethoxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,
'butyl ester, (G)-
Prepared in a similar 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-(5-(3,4-dimethoxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, ‘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-pyrrolyl phenyl)-3-phenyl - 2- penten-4-yn-1 yl)-sarcosi ne,
“butyl ester, (G. Prepared in a simlar fashion from
4-pyrrol yli odobenzene to provide 41.0 ng (92% of a light yellowoil. 20

6- 33:

WO 01/32602 PCTAUSO0/30074
N-(5-(4-trifluoronmethoxyphenyl)-3- pheny?82- pent en- 4-yn-1-yl)-sarcosi ne,
"butyl ester, (G. Prepared in a simlar fashion from
4-trifluoromet hoxyi odobenzene to provide 28.5 ng (61% of product. 6-33:

(a2 6. S0ty indigbs s ghenldpeytegbyh dgrplreogiye Byl emtef 0 1 - 70
N- ( 5- ( 3, 4- diBrepaoixpsimitey f3shidn filoerd-oddqumoltnen- 4- yn- 1 yl ) - sarcosi ne, " butyl

ester, (G. Prepared in a simlar fashion from 3, 4-di met hoxyi odoenzene to
provide 35.0 ng (80% 30 of a colourless oil. In a simlar fashion the

f ol | owi ng5 c a6 N (Bs(indamy])+3spleeng2-pesteni4ninel-yh-daosinE; ‘Hitdl étep, (BAUi val ent s
of the correspondi ng, arayl i odi de t_rg%gt d under the conditions descri bed
above: WO 0mrepsgs asimll rﬁﬁ%"[’%@ﬁ?‘ €6-35: N-(5-(2-quinoline) 3-phenyl

2-penten-4 yn-1 yl)-sarcosine, tbhutyl ester, (G. Prepare in a simlar
fashion from 2-i odoqui nol ene. 5 6-36: N-(5-(indanyl)-3-phenyl
2- pent en- 4- yExampj¢ 7- sHr(é-déﬁl‘"h&rol’mpi?’-m&z,-PQl@}n#mbﬁ&sWﬁna i | ar

fashion from| | | geq7-1: = (1l | )73
2 pent on. 4- yn ARy SRR B p RSOl SR oRBUTR v TeRBERMD o
nmg, 0. 13%0mthfor 16 ho@s Y iexeaition anxturewess chaled &d caticof@ated. 0Tke fesidue@ashour s. The
reaction m xt.ure s .cool ed .and concentrated., The.resi due s, ;taken up
i nto dichl o?ﬁ}ﬁgﬁﬁ\i\lﬁ% d‘&ﬁ@’%’é@%@ﬁ a?‘ﬁ?agffaﬁhrg"g‘;’ga %%ﬁ“f‘ﬂ Pﬁ?’?ﬁ%“”é’%‘?ﬁ%f’i on tube,
el uting wi t kehding Withrdidhitdriraethane! themethyligtta abébmhethadol e Thembthad fractibh e .
e ol SRt Sl eres 71568 A By Thb St pint e . °0F)
3.92 (d, 21NMRECHRL 800HzZ) £.798, 8HYl 3.49 (s, 2H), 3.92 (d, 2H), 6.38 (t, 1H), 6.98 (dd,

15 2H), 7.26-7.42 (m, 7H). HRMS calc 324.1400, found 324.1386.

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

intermediate treated under the conditions described above :

20 7-2: N-(5-(2-Flnorophenyl)-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. 'H NMR (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«(5-(2,4-Diflucrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-3 to provide 34 mg (82%) of a
colourless foam. 'HNMR (CDCls, 300 MHz) 2.70 (s, 3H), 348 (s, 2H), 391 (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 (CDCl;, 300 MHz) 2.72 (s, 3H), 3.50 (s, 2H), 3.94 (d, 2H),



15 2H), 7.26-7.42 (m 7H). HRMS cal c 324. 1400, found 324.1386. In a simlar
fashion the foll ow ng conpounds were prepared fromthe correspondi ng
intermedi ate treated under the conditions described above : 20 7-2:

N (5-(2- QOU‘H ali]enyl) 3- phenyl - 2- pent en-4-yn-1 yl ) - sar cRSiniRosdord -
Prepared'in a 5|mlar fashion fromin22rnediate 6-2 to provide 31 ng (81 %
of a colourless foam 1H NMR (CDC13, 300 MHz) 2.68 & 3.47 (s,
3.90 (s, B8P, 1H),F26cB48 (. BH), Z706L 1Y 81214, 1), 832 15, E)(mtg'lﬁ] HRVS cal c
324. 1400, , 25 7-3. N-(5-(2,4-Difluorophenyl)

3- phenyl - Egﬁgﬂ{;é %ﬁdé#?%s);l) sarcosine, (H). Prepared in a simlar fashl on
frominternmediate 6-3 to provide 34 ng (82% of a colourless foam 'H NWR

.78 Cud. TRl giyiE s pies Fpiaten- £Vt Sarshne, B 2'4‘2‘21%2'3' s
7-4: NA SPptepakidlin £ FiifIRY fakhion ﬁbmﬁudenﬁedim&-snéymme)zll)ngsmmsfme

of 8 col el Neghr MR GR 4@%@«%@8%3@? 43 ¢ B e, s( 2h.

3 94 d, 50 (t, | 7.26-7. 48
(770%?% (M&)Oﬁécﬁ@@%m 78%&@?@%@?42H§H%(Calcm351. 1345, fOt(Jnmd

351 1353. 7-5: N-(5-(4- Nltrophenyl) 3- phenyl 2-penten-4 yn-1 yl)-sarcosine,
(H. 5 Prepang ; provi de 21 ny
(8009 of 48 3. bhnf 316 5‘5‘?#‘“@'!’:\1%9? “"’J“S"“Eﬁ?z?““%“*@%“’) 3H), 3.43 (s,
2H) 31(85P(r¢,a:ea|ﬂ)asmﬁlasﬂasmsnfrmm)mteﬂnez!@te%sopmwdmﬂmg(sg%)(oaa 2H), 8.14 (d, -

7- - sar cosi ne,

10 ﬁ%ﬁﬁ? g"ﬁ iﬁg%@af EIXJ(I)IEB?I:%)QFSLIﬁ é?ﬁ%g%’]éﬁé%es%%‘ ¥5 ’provi de 14
rrg (87% af88s, 21D| €40 {s¢ $H), 7A2F7A.681¢h, MR (CDC13, 300 MHz) 2.42 (s, 3H), 2.66
(s, 3H, 3.48 (s, 2H), 3.88 (s, 2H), 6.40 (s,1 H, 7.12-7.68 (m 9H). 7-7:
N-(5- (4- Chl orophenyl ) - 3- phenyl - 2- penten-4-yn-1 yl)-sarcosine, (H. 15

Prepared i707.av-- -bﬁlor&ﬁﬁehmg -phieai -2-phﬂeﬂacyla1-91)&a7cotsnemnyl de 40 ng (90%
of a colourless foam

CDC13, ..30 3H) . 3.48 (s, 2H),

3.87 (35 Hmparedgn gginilar faghjpn ﬁ?ﬁ?&‘ﬁ?ﬂ%“?ﬂ%% ‘1%%84'% Sﬂ"ﬂ 9#48. 1104, found

340. 1097. colourless foam. 'H NMR (CDCls, 300 MHz) 2.68 (s, 3H), 3.48 (s, 2H), 3.87 (s, 2H), .
6.39 (s, 1H), 7.24-7.37 (m, 9H). HRMS calc 340.1104, found 340.1097.

7-8: N-(5-(4-Isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).

20 Prepared in a similar fashion from intermediate 6-8 to provide 32 mg (99%) of a
colourless foam. "H NMR (CDCl3, 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 (d, 2H), 7.26-7.36 (m, 7H). HRMS
calc 348.1964, found 348.1998.

25  7-9: N-(5-(3,5-Bis(trifluoromethyl)phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,
(H).
Prepared in a similar fashion 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 (d, 2H),
6.52 (t, 1H), 7.26-7.40 (m, 5H), 7.77 (s, 1H), 7.83 (s, 2H). HRMS calc 442.1242, found

30 442.1173.



7-8: N-(5-(4-1sopropyl phenyl) - 3-phenyl - 2- penten-4-yn-1 yl)-sarcosine, (H).

20 Prepared in a simlar fashi on frominternediate 6-8 to provide 32 ng

(99% of a col ourless foam 'H NWMR (CDC1l3, 300 MHz) 1.21 (d 6H), 2.65 (s,
286%58 02 3.43 (s, 2H), 3.86 (d, 2H), 6.36 o074/ - 14 (d,
7.26 §’8ng HRVE cal ¢ 34830964, found 348. 199 25 7o

N-(5 (3,5-Bis(trifl uororret hyl ) phenyl ) - 3- phenyl - 2- pent en- 4- yn ly1l) - sarcosi ne

. (H) Preptl@dN«{%5-Diphenyl-Zipehtendiyoml-yHeardosine(Hpdi ate 6-9 to provide 26 ny

(2|7_|)6% 3o;‘na(l,col Opir laeszrﬁ%aﬂ%{rﬁog%om%ﬁﬁ%gllgi‘%)g@%&zh%‘?gzﬁ’% 3H) ' 7_3836( gs

2H). HRVS cmanmskzoammm (CDCIBB00 AL DI (s \W)PALABRLIED), 339(d 2H),

PCr | USOO13001 4 1 p arcosine, (H).
Prepared i >4 & lrﬁ)Pg?GTy_‘é%%h&)r g’ﬁﬁ&f’éf’ﬁ&% @g 0811%8%(1293% ovide 18 ngy (46%
of a colkourless foam 'H NWR (CDC13, 300 MHz) 2.69 (s, 3H), 3.48 (s, 2H),
3.89 (d, 2H), 6.40 (t, 1 26-7.44 (m 10H). HRMB cal ¢ 306. 1494, found
306 1432. 5N {S-M\&whewﬁg-ph@wﬂ)peat%wl-mm%mmn 1 yl)-sarcosine,
Pr epar t1en vi de 220.0
mg (97% " of ye l%&/fﬂé%?%sg{oﬂ?%hﬁﬂtf%ﬁ%té@ 11948 HAVRE 9260 hi GRPHA
N ( 5- (4-t riydloersoldt hyl phenyl ) 3- phenyl - 2- penten-4 yn-1 yl)-sarcosine, (H).
Prepared in a simlar fashion frominternediate 6-18 to provide 200.0 ny
(9699 of a yellow film 7-13: N-(5-(4-benzyl phenyl)-3 phenyl-2 penten-4
yn-1 yl)igs aT-Q:g:S‘iI{&(4-(riﬂuor&ﬁet%?lphf&iﬁ)ﬂipheﬁrl@p?:lkm-?ﬂ-&kjﬂmrédsma (M. er nedi at e
619toprOV| 7%, of, a ellowsqlid. 7-14:
N- (5- (4- et hYE ﬁ%lﬁ%ﬁ f’f“‘p‘@ﬁf’@?d% %ﬂ*@?’l")"dggb(t@g‘igr@éﬁl%? Pr epar ed
in a sirrila%ut,@mon frominternmedi ate 6-20, to provide 176.1 ng (86% of a
20 green-grey solid.

7-13: N-(5-(4-benzylphenyl)-3-phenyl-2-penten-4-yn-1-yI)-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)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-22 to provide 206.0 mg (91%) of a

yellow solid.

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

yellow solid.



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

but yl phene(,b)oi,gz‘;@enyl -2-penten-4 yn-1 yl) sarcosine, (Hperad@fefsed in a
simlar fashion frominternediate 6-223o provi de 206.0 ng (91% of a
yellow solid. 30 7-17: N-(S-(4-"pentyl phenyl)-3-phenyl -2-penten-4 yn-1

yl ) - sar cosinks: 1‘{-(5)-(4-plmneﬁmhsayl)ﬁ-m1eyylraepwten-ésmr yhsavsesingi(Bnedi ate 6-23

to provide : 0 S0kl

PCT/ US00/ 358%“’%%5:&% Mﬂﬁ%@ﬁ%ﬁ%ﬁg@%%ﬁ%§ @%&%@iﬂf’ﬁ?yn- 1

yl ) - sar cosilight yellov.solir epared in a sinmilar fashion frominternedi ate 6-24
to provide 33.0 ng (100% of a Ilight yellowsolid. 5 7-19:

N (5- (1- napht hyi ) - 3- phenyl - 2- pent en-4-yn-1-yl )-sarcosine, (H). Prepared in
a simlas fRENING-(I-naphtiylp3-phdnyliepdatéiibd-yn-1yIpyardesizg (H).ng (82% of a

1) - Sar cos iEpatakip s spgis s B Fenedise Pdd 1 RIS o DR PP Ao at e 626

to provide ytfeRofld (55%J) of:a vyellow solid. 7-21:
N- (5-(3-isopropyl phenyl) - 3-phenyl - 2-penten-4 yn-1-yl)-sarcosine, (H).
Prepared in a sim:/lar fashion frominternediate 6-27 to provide 12.6 ny

yn- 1-yl)-sarcosi sim I on i nt er nedi at e

et oty - S S RERE AL pfeta puleh o Ta B LY TR

6- 28 t 01@r Rréephecdds asivpilar fahisn fiom intermediate (2640 provided 276 mg (55%) ofa
N-(5-(3, 4- dieﬂgvtvgglg(fhenyl ) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) -sarcosi ne, (H).
Pr epar ed inca Simbar fashion frominternmediate 6-29 to provi de 33.2 ng
(97% - of a |ight :

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)-sarcosine, (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-(5-(2-isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine, (H).
Prepared in a similar fashion from intermediate 6-30 to provide 15.2 mg (66%) of a flaky

yellow solid.

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

white solid.



yell ow solid. 25 7-24: N-(5-(2-isopropyl phenyl)-3-phenyl -2-penten-4-yn-1
yl)-sarcosine, (H. Prepared in a simlar fashion frominternedi ate 6-30
to provide 15.2 ng (66% of a flaky vyellow solid. 7-25:

N-(5-(3, 4- %Mzﬁiﬁedi oxyphenyl ) - 3- phenyl - 2-penten-4 yn-1 P@é‘?ﬁ%&gy ne,

(H. 30 Prepared in a simlar fashion-3eminternedi ate rovi de
9.5mg (31% of an off- white solid. WD 01/32602 -32- PCT/USOQ 30074 7-26:

R hol R cporpcil Shol g dpt syt it oy Uiy Y
Crepared | n ol o e Bl B ok ShAtE €33 LS providd o4 9 oy G S 2 1 ™

N (5-(4-tri fydlowsoRd.hoxyphenyl ) - 3- phenyl - 2- pent en-4-yn-1 yl ) -sarcosi ne,
(H. Prepared in a simlar fashion frominternmediate 6-33 to provide 23.0
ng (929% of a yellow solid. 7-28:

or ot oy o TR Bt aore BB/ Bbenl)- B Z ok fenle Yh I IRLG OIS ES ) 10

Prepared in a simlar fashion fromin ate 0-34°to

(86% of a Rreparesdinasimidpr fashiop fromrintenmediate 633 to proveidé 23.0 mg (92%3 ofpounds are
pr epar ed fr&;mg@g eprresponding internediate treated under the conditions
descri bed alfove: 15 7-29: N (5- (2-quinoline)-3-phenyl 2-penten-4-yn-1
yl)-sarcosine, Prepare in a simlar fashion from6-35. 7-30:

T P ey PR RO R LBt s B S5 sahioste 5, © " 2

N- ( 3Phenyd- SPréphréd ih @ity Fohion Fodr iRt AR 26644 xgpravméisﬁ ﬁfg)ﬁ(ﬁé%?@fa (). 25 A
solution of 'Rutyl ester 6-11 vi) (30.0 ng, 0.0736 mmol) 1n"96% formc

acid was he%stleWsaid5o C for 3 hours. The reaction mxture was cool ed and
concentrated. The residue was taken up in dichloromethane and passed

through a 2 g solid phase extraction
In a similar fashion the following compounds are prepared from the corresponding

intermediate treated under the conditions described above:

15
7-29: N-(5-(2-quinoline)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,
Prepare in a similar fashion from 6-35.

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

20 Prepare in a similar fashion from 6-36.

Example 8-1: N-(3-Phenyl-5-(4-thiomethylphenyl)-2-penten-4-yn-1-yl)-sarcosine,
(H).

25 A solution of butyl ester 6-11 G(vi) (30.0 mg, 0.0736 mmol) in 96% formic acid was
beated at 50 C for 3 hours. The reaction mixture was cooled and concentrated. The
residue was taken up in dichloromethane and passed through a 2 g solid phase extraction
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 corresponding

intermediate under the conditions described above:



tube, eluting with dichloronmethane, then ethyl acetate, then nethanol,. The.
net hanol fraction was concentrated to provide amno acid 8-1 (14.9 ng,
5899 as a light yellow 30 solid. In a simlar fashion the foll ow ng
conmpound epared fromthe corresponding interne r the
condi ti o?g {elgzgﬁ bed above: WO 01/326(38 ~33- PCT/ US00/ 388?&&0&9@

N- (5- (4- Met hyl phenyl ) - 3- phenyl - 2- penten-4-yn-1 yl)-sarcosine, (H). Prepared
in a simlar fashion frominternediate 6-12 to provide 30.0 ng (91% of a

l'ight vyel X .

N- ( 3- Phen +9,‘g¥\1?§{%—§( @%gﬁﬂ)ﬂ'ﬂgﬁqy&%:‘f—" §/e|!1'ﬁ¥';'/11511)§%1a|" E‘E?é'f"mg,*)'('H). Prepared in
- a simlar Presdecdin afmmﬂaﬁfaﬂhmmﬁﬂﬁaitmnﬁdﬁ@&-m tpIpPniidbe30PmE (996) T a%ghof a -
brown solid, foa 10 8 4: N-(3-Phenyl - 5- (4-tbutyl phenyl)-2-penten-4
yn-1-yl)- s%ﬁl@gé%% Prepared in a sinilar fashion frominternediate

6- 14 tosprovi de 22. 9 ng (66% of a light yeIIow sol i d. Exarrple 9:

N- (5- (4- Bronophen henyl -2 penten-4yn-1 )sarc05| ne 'Butyl - 15
ester, (S)& 3‘0184 féﬂ‘ﬁ!‘rﬁ:&@#%"&ﬂr%ﬂ?m%@tywle)‘é‘sﬂ cosiney(Hy 11 4 nmol ) in -
Et 3N (75 adsle Gk REah Pd( PPh3) 4
(1.32 g, ?‘%%%@n‘flrg g?\rg‘a%?fn (0.65 g?&la%%ilzjml&z%ﬂmg\(mre was stirred
over ni ght , brawd seli trated. Col um chromat ography (10% Et QAc/ hexanes)
provi ded bromde S (3.84 g, 7699 as a yellow 20 oil. Exanple 10-1:

N (5-(4- (3furyl)phenyl)-3-phenyl - 2-penten-4 yn-1 yl)-sarcosine 'Butyl
ester, 10G §-4: N{(3-d’lsn}'ltﬁ-(4stbutylplmmm24pexﬁen(-&y84-g)-sﬁ-caﬁnentﬂb) in DVE (25 nt)

0572 mrol PRI A er 58 et b IR BRICARAANER hour

cool ed, angtllpafsbiid.i oned between Et OAc and water. The organic phase was
washed with brine, dried (MgSH), filtered, and

Example 9: N~(5-(4-Bromopheny))-3-phenyl-2-penten-dyn-1-yl)sarcosine ‘Butyl -
15 ester, (S)
To a solution of terminal acetylene F (3.25 g, 11.4 mmol) in Et3N (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 mmol). The mixture was stirred overnight, and concentrated. Column
chromatography (10% EtOAc/hexanes) provided bromide S (3.84 g, 76%) as a yellow
20 oil

Example 10-1: N-(5-(4-(3furyl)phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
'‘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(PPhs)4 (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:



concent.rat ed. Col umm chromat ography (10-12.5% Et QAc/ hexanes) provi ded ester
G (2.62 g, 78% as a yellowoil. 30 In a simlar fashion the follow ng
conpounds were made fromthe correspondi ng boronic acid under the

condi ti onsydfgRsdeped above: WO 01/32602_-34- PCT/ US00/ 308c¢fusebB00%4 -

N (5- (4- (3-thi ophene) phenyl ) 3-phenyl - 2¥pent en-4yn-1 yl)-ssarcosi ne Butyl
ester, (G). Prepared in a simlar fashion from 3-thi opheneboronic acid to
provi de 21. 30 N-Gedy(3dhiopheneimhenyl)-3-phenyli2npenten-4ryn-lsylhsaregsigeaButybn t he

fol |l ow ng cgglgpq@ s are made fromthe corresponding boronic acid under the
condi ti ons described above: 10-3:

N- ( 5- ( 4- ( 4MPréppted-in & siplacfashiphfron 3)thispleneboroni@ agic tot provide 2.0 mgl(36%pefc osi ne
10 t-Butyl ester., Prepare in a simlar fashion from$S and

4- et hyl - 3- Pﬁ?@ﬁﬂ?ﬁg@g‘r onic acid. 10-4:

N (5- (4- (8Met hyl - 3-furyl ) phenyl) - 3- phenyl - 2- pent en-4yn-1 -yl ) - sarcosi ne
t-Butyl ester, 15 Prepare in . a.simlar fashio romS and . .

4 ot hyl - 3- fR SAEEF enﬁlsif@!wqreg@mmw%ﬁmmf T g e9Trgspping poponic

3- phenyl - 2- peRtBlerthe/ddnditivhs deS@ibe®sboRe: t Butyl Ester, Prepare in a simlar
fashion from S and cycl ohexyl boronic acid. 20 10-6:

N- (5-(4-(eycl opentyl)-phenyl) - 3-phenyl - 2-penten-4 yn-1-yl)-sarcosi ne tButyl

Ester, P N P f ' £ C /b ' id. 25
Seampl o 11 TR XS R phail e Ui GeRBERL 4Bl ARl

yl) - sar ctbi ndjutflidster, The ester G (2.62 g, 6.13 nmml) was dissolved in 96%
Concent at 4 98 hATE GAPb bt F i Bherkluu g O hen

10-4: N-(5-(4-(4Methyl-3-furyl)phenyl)-3-phenyl-2-penten-dyn-1-yl)-sarcosine
t-Buty] ester,
15 Prepare in a similar fashion from S and 4-methyl-3-furanboronic acid.

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

20
10-6: N-(5-(4-(eyclopentyl)-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.



(0-8% McOH CH2Cl 2) 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
correspondi ng sodium 30 salt was achi eved by suspending 11-1 in nethanol
and addi RgodiBegsi val ent of 6M sodi um hydroxide. The sopgipSisees then
concentrated and the residue was tritusated with i sopropanol to provide a
white solid. WD 0152602 -35- PCTNS0050074 In_a simlar fashion the

f ol | owi ng muﬁdgsmféefﬁile@m&mnomdw wadsoliem ity corgsrandingi at e treat ed

under the at@@ﬁﬁc{er ﬁﬁ%ﬁ&ﬁ&% dedchibéd above:
N-(5-(4-(3-t ene)phen - 3-phenyl 2 penten-4 yn-1-yl)-sarcosine, (H).

5 Prepared |n a S|mlar fashl on frominternediate 10-2 to provide 11.7 ng

(59% of a Wi —

N- (5 (4- (4%’[%? \Q@ (% %‘%&%&h%&?'z fRhenyl-Z-penten-4-yn-d-yRsarposine, (H) ) _

sar cosi 15e, PikPartl ipesimilamfashion fiorh mtemmdfata)m-z tocpmilidb Bl.7 ii-(89%) of an off-
N-(5-(4-(4- g/eth .- 3-furyl) phenyl) - 3- phenyl - 2- pent en- 4-yn- 1-yl ) - sar cosi ne,
Prepare i n%¥ tar fashion from 10-4. 15 11-5:

N-(5-(4-(cycl ohexyl) phenyl) - 3- phenyl - 2 penten 4-yn-1-yl)-sarcosine,
Prepare in a simlar fashion from 10-

N ( 5- (4- ( cHEBoNdmd§-Methrld- W‘@Hﬁﬂ@ﬂ?F"SZ)-‘%BHF‘BHJZP‘?F@I“'VP‘)1lé')fr cosi ne,
Prepare ingge ﬁglar fashion from 10-6. 20 Exanple 12-1: Ethyl

4- (trlfluororret yI)phen | propiolate (A). To a solution of

4- |odoti@nthepa¢hruc)$m1!1@T%/ E’gml@-3341 mol) in triethylamne (2.5.m) was
added et hyl propiolate (0.124 ni, 120 ngy, 1.22 mol), Pd(PPh3)4 (109 ny,
0.0941 nmmol), and Cu! (54 ng, 0.282 mmol). After 24 hours the reaction

m xt ur e wa$1-a5NeSH¢-<hMeatbhye3-futyl) piveny l3-plnanly b papten-4 vt leybe@fcosinex anes)

provided 12-1 (149 1% 6%0/% §$‘1 olourless oil. In a simlar fashion. the

fol |l ow ng dhi g @s f B ed Tromthe corresponding aryliodide and

1.3 equivalents of ethylpropiolate treated under the conditions described
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-yl)-sarcosine, -
Prepare in a similar fashion from 10-6.

20
Example 12-1: Ethyl 4-(triftuoromethyl)phenylpropiolate (A).
To a solution of 4-iodobenzotrifluoride (256 mg, 0.941 mmol) in triethylamine (2.5 mL)
was added ethyl propiolate (0.124 mL, 120 mg, 1.22 mmol), Pd(PPhs)s (109 mg, 0.0941
mmol), and Cul (54 mg, 0.282 mmol). After 24 hours the reaction mixture was

25 concentrated. 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:




30 aboye: WD 01/32602 -36- PCTIUSOCO 30074 12-2: Ethyl 4-flu

orophenyl 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-fl uorophenyl propiolate (A). Prepared in a sinmla i from
2-fluoroi oﬁ'@o‘gﬁiéﬁe to provide 3.46 g €981/6) of a col o%ﬁ@@ﬂgﬁf 12- 4.
Et hyl 4-chl orophenyl propiolate (A). 10 Prepared in a simlar fashion from
4- chl or oi oddi2en Bihe 4-fugrophénytprépiolate(A)100% of a colourless solid. 12-5:
Et hyl 2-chl orophenyl prapi gl ate (A),. Prepared in a singilar fashion from

2- chl or oi odcﬁsaﬁﬁsdgatsmgar la%ﬁgménﬂ\gor?@ ey toprovi %ﬁng&%wﬁﬁn d. 12-6:
Et hyl 3 thi eQuReéQRbgd.ate (A). Prepared in a simlar fashion from

3-thi enyl i odobenzene to provide 90 ng (53% of a vyellow solid. 20 12-7:
Et hyl 4- net hoxyphenyl propi ol ate (A). Prepared in a simlar fashion from

4- et hoxyg?%@?ﬁ%ﬁ%ﬁ_ﬁ&@%ﬁéﬁﬁﬁnﬂi},&t‘;@)g 13% of a colourless oil. 25

Exanple 1 xycar

2- (4- (trifl Rvepansdtihglsioptae faghipa fomr2-fludrbipichiechzene to provdeh 46 gy9886) dfr. To a
solution of P c)2 (2.6 nmg, 0.0115 mmol) in PhMe (2 nL) was added
tris(2,6- di 8%%9 henyl ) phosphine (5.1 ng, 0.0115 mml). After 15 m nutes
a solution of 12- 1(117 ng, 0.573 mmol) in PhMe (3 nL) was added. After 5
m nutes 30 (trinethylsilyl)acetylepe (Q.081 nL, 56 ng, 0.573 mmol) was
added. Afterlzz"fmhﬂr‘séllﬂépg‘?'@’ PP’SE“%(% ure was concentrated. Col um

chr omat 0gp 2t il e BE FRRNA RERS-cHlrBioboRMch prblidd 4 8D g (RPA) s 2 vel | ow

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

colourless oil.

25 Example 13-1: 1-Ethoxycarbonyl-2-(4-(trifluoromethyl)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-
dimethoxyphenylphosphine (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 (trimethylsilyl)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.



WO 01/ 32602 -37- PCT/US00/30074 In a simlar fashion the follow ng -
conpounds were prepared fromthe corresponding propiolate internediate
treated by the conditions described above: 13-2:1-Ethoxycarbonyl
2-(4-fluqr |)-4trinethylsilyl-l-buten-4-yne (C). SplipBRke@Esi N a
simlar f‘ﬁ@ﬁp%ﬁ%f rominternedi ate 12--8%-0 provide 29 ng (58% of a yellow
oi I. 13-3:1-Et hoxycarbonyl - 2- (2-fl uorophenyl)-4-trinethylsilyl-I-buten4-yne
(C). Predanainilar fashvnrthd fellowmglcompoynds werermrepansifrom therprresponding ovi de 4. 19
g (80% of a. l.ow 0jl.. . . . _

13-0: 1- Et mg%‘% BBE‘?W?]&%‘? ﬁ?aé‘??obryo%%%"r%‘;‘/’f‘}°-“ﬁf‘?sr°'|ﬁr’?§t"hbw°§i |yl -1-butend-yne (C).
Prepared in a simlar fashion-frominternediate 12-4 to provide 4.04 ¢
(60% of a brown . oil. 15 13-5: . .

1- Et hoxyc&%&F!@?(%rb?ﬂyé‘_}dﬂM?B‘f-eﬂyv’rﬁ‘mﬁm'lgl?’lli}rl-"f@'b'dfyé'ﬁ _-(gl‘yne (C).
Prepar e? | Preparsd i sithildrdsdhionTrdnt Pierinediete TRAY t3ipfovide-29 he (I8%)\ofdgelldv 4 g
(93% of a brown oil. 20 o B

13- 6: 1- Et hkycar bonyl -2- (3-f | uor ophenyl )-4-trimet hyl silyl -1 -buten-0-yne
(C. Prepared in a simlar fashion fromthe comrercially avail able

I nternmedi ate Ethyl 3- fl uorophenyl propiolate to provide 0.73 % (85% of a
yel | ow oi | 13-3:31-Ethoxycarbonyl-2~(2-fluorophenyl)-4-trimethylsilyl-1-buten-4-yne (C). . '

1- Et hoxycagbony! = 2- ( 3t i |- 4=t L] S =J 25

Pr epar ed ?#Feﬁmé‘*ﬁﬁsg?m}frgé%%néw bn%nn%@é%ﬁ Jgtypgoﬁiéjﬁifg(%?g\r}? 3%9102% Ny
(90% ab apilyel l ow oil.

13- 8: 1- Et hoxycar bonyl - 2- (4- met hoxyphenyl ) -4-trinmethylsilyl-1-buten-0
yne.(C). Prepared in a simlar fashion frominternediate 12-7 to provide

Lo oy oy o) e ) E by Lo Y2 pententa’
-1:1- Xy- 3= (4= (trifly Wyl 2- -
yne. A sol BIeP%ITHd6?351131@f?ﬂ‘wtgﬁ?"éé./'ﬂzfg‘a??%r%mimmaﬁaﬁqgh?é@)ﬁ{ﬂ&@%(%) was

chilled inoﬁi_

15
13-5: 1-Ethoxycarbonyl-2-(2-chlorophenyl)-4-trimethylsilyl-1-buten-4-yne (C).
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-1-buten-4-yne (C).
Prepared in a similar fashion from the commercially available intermediate Ethyl 3-

fluorophenylpropiolate to provide 0.73 g (85%) of a yellow oil.

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

yellow oil.

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

30 yellowoil.




dry-ice/acetone bath. A 1.0 Msolution of DIBAL-H in PhMe (1.2 m, 1.19
nmmol ) was 5 added dropw se. After 5 mnutes the chilling bath was renoved.
After an additional 15 minutes the reaction mxture was chilled in an ice
bath and Cgld di1fazgrd Na2SO49 1 020 were added to quench pherkedesion. The
reaction mxture was filtered through €8tte. The filtrate was
concentrated. Columm chronmat ography (20% Et OAc/ hexanes) provided 14-1
(114 ny, 92%xampleldybsl 1-Bydonixy-3-(@dtrifinoxomethy)phenyhshironethplsilfle2-| owi ng
conmpounds wer e ﬁ_r“g%%[ ed formthe corresponding ester internedi ates under
the conditi &FEHESNT bed above: 14, 2:

1- Hydr oxy- 3-A sbhitlon@f 0P M4 the,D.476inmRdIN i bl dtbusPhiMaRenk: Ywasthilled In £ epar ed

S SRl ™ 4 TS IS S DIRAL 1 & A St 1 b} s 2

3- (2- f 1 uoy oph@drdpwisd. TAfER 5ivitusted the clﬁtlﬁ%'bhﬁﬁva@réﬂikﬁred."ﬁﬁ@%ﬁﬂdih’@nﬁ 18im | ar
fashion frominternediate 13-3 to provide 2.65 g (749 of a yellow 20 oil.

14- 4: 1- Hydmdrytesgthe reaptigngpigpineies chilledin pxdse hsth and Gelite andN2,8Q401 0f1h©.
Prepared in_a siyilar f | f internediate 13-4 t rovi de. 2. 16 g
(62% of a 9"3"1 %@e&%q@@hﬁﬁgﬁoﬁﬁb@g%t&? Thidtufe was fﬁtere% tﬁrough eghte.
3- ( 2- chl or ofhe fijttate Wwas dontentratgd. SColyinn Zhipaiatogfaphy (2086 Ef0ARitxests) provided i | ar
fashion fromin nediate 13-5 to, provide 4.86 g (54% of a yellow ail. 30
14-6: 1- I—Iydg]éﬂﬁg‘{’(’&#ﬁ)@oaﬁaﬁﬁ@?wp}'- 5 trinethylsilyl-2-penten-4-yne.
Preparedign a simlar fashion frominternediate 13-6 to provide 0.47 ¢
(74% of a pale _{el low Qi l . WD 01/32602 -39- PCT/US00/ 30074 14-7:
1- Hydr oxy- 31¢ 8sipilapfashipn e folloving gampopyds werpenspased forp e coreansadiag i n a
Sim | ar 1 asheiinfefA0Hide GHEFA Anibis destiooaBede 56 MO (7799 of a yellow
oil.
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-trimethylsilyl-2-penten-4-yne.
Prepared in a similar fashion from intermediate 13-4 to provide 2.16 g (62%) of a yeliow
oil.

25
14-5: 1-Hydroxy-3-(2-chlorophenyl)-5-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.



5 14-8: 1-Hydroxy3-(4-nethoxyphenyl)-5-trinethylsilyl-2-penten-4-yne.
Prepared in a simlar fashion frominternediate 13-8 to provide 114 ng
(92% of a vyellow oil. Exanple 15-1:

N (- (4- (Foloiisss Ot hyl ) phenyl) -5 (trigethyl silyl)- 2 peetmRudra- 1= 10
YO sarcosine, tbutyl ester (E). A sol af?on of 14-1 (115 nmg, 0.385 Mol ) in
anhydrous CH2CI 2 (4 rrL% was chilled in a dry-ice/acetonitrile bath. PPh3
(152 ng, O0M:7plHxsrexys-tenyrdrtrimsthylsilylZ-pentepsd-ynger e added. After 40
m nutes sa SR ermdas: | i L.t oned -
bet ween mgf#%%g%y?aturaag‘ggnﬁa&g%. Théé ?g?nﬁv‘g%\gig{gﬁzﬁaﬁfsf?é& \%t th 15
brine, drietd (Na2SO4), filtered, and concentrated to provi de crude
intermediate D (1- _
Brono-3-(4-(trifluoronethyl)phenyl)-5-trinmethylsilyl-2-penten-4-yne) used
directly 148t hdydraxy-3i{4methoxyphenyl)5-irimethylsilylc2-pentele-4tynei de D (139.ny,
0.385 mol ), i n anhydr ous CN.(4.nL S ed t-b I 0sl ne

hydr ochl or Hzga:ze%n m _%%%mhﬁé‘f’)“}‘e {@gg"%‘“ﬂ%l"%m%{m%y and Kl
(320 ng, ly8ibwweibl ). After 24 hours the reaction mxture was poured into
wat er and extracted with Et OAc. The organi ¢ phase was washed with water and
brine, dried (Na2SO™4), filtered, and concentrated. Columm chromat ography
(15% Et CAghkh@pRes): NURU-OFiNubrometh§ BpRthy Sy dhyldlyl)-Epentedt-vh-1-
colourless oil. 25 In a sinmlar fashion the followng conpounds were

pr epar elf f yBrsaraesineobprybesterdEhg crude bronide treated under the conditions

descri bed ionbP14-1 (115 5 : . .
N-(3- (4-f1 %3%‘%1%’3 rll’yil ) - {1 e 0382 mumoly in gnhydrous CHCly (4 ml) was hilledina ;o
“butyl  estgric¢/Egetord@ilebatip A Rid (152 g, $1.578 Inemol) amdINBS (103ame,i038rmmdiat e - 14- 2
i 0 i - -

Lo provi de 18 iled CRA WS inhes ShEHEA NRFICR, Sk QMo TR Rabion B934 33602 - 40
N- (3- (2-f | pantitipedirbetweeh OH,Cloriad battratell WaHCD;p dhe ergardic phast wis waskddosigi ne,
t but yl ster (E r r in a simlar fashion from.inter iate 14-3 to
or ovi el Do 4P QISR Blered aft onpmelegf e ol kel - © 1472 1O

Bromo-3-(4-(trifluoromethyl)phenyl)-5-trimethylsilyl-2-penten-4-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), K>COj3 (532 mg, 3.85

20 mmol), and KI (320 mg, 1.92 mmol). After 24 hours the reaction mixture was poured

ok

into water and extracted with EtOAc. The organic phase was washed with water and
brine, dried (Na2SOy), filtered, and concentrated. Column chromatography (15%
EtOAc/hexanes) provided 15-1 (62 mg, 38% over 2 steps) as a colourless oil.

25 Ina similar 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% over2 -

steps) of a colourless oil.




5 15-4: N (3-(4-chloi ophenyi)-5-(triinethylsilyl)2-penten-4 yn-1
yl)-sarcosine, tbutyl ester (E). Prepared in a simlar fashion from
intermediate 14-4 to provide 1.55 g (49% of a yellow oil. 10 15-5:

N(B'(ZC%@WI?%?{)/' )-5-(trinethylsilyl)-2-penten-4 yn- é‘l"/ﬁs 09 Si ne,

tbutyl es Prepared in a sinl-#0-fashion fromintérnediate 14-5 to
provide 5.39 g (75% of a pale vyellowoil. 15 15-6: N (3-(3-fluorophenyl)

5- (t ri met hy1581 W(G-(2flperipbenyl)-§(rimethylsilyd2paitered-yniigly-sarcesing (but) .
Prepared in a simlar fashion frominternediate 14-6 to provide 0.63 g
(89% of a $Wf oil. 20 15-7:

N- (3- (3-t hi pRyntd brd sithilarehshitnSidny inferdedif 1 £8 16 pioRide 34 ) (SB%Rei e, tbutyl
ester (E). Prepare(il in,a simlar fashion frominternediate 14-7 to provide
61 my (71% stems) ety ysllowpil- i | . 25 15-8:

N- (3- (4- et hoxyphenyl ) -5-(trinmethylsilyl) 2-penten-4-yn-1-yl)-sarcosine,
tbutyl ester (E). Prepared in a simlar fashion frominternediate 14-8 to
provi de 14 Kyd(Ne344-chiprepheyyd)-5-trimethylsityd)-Ypewten-3apcbyl)4arcosiog WD/ 30074
Exanpl e 16- %s: 3-(4-(Trifluoronethyl)phenyl)-2-penten-4 yn-1

yl)sarcosine,t‘er utyl ester (F).

Prepared in a similar fashion from intermediate 14-4 to provide 1.55 g (49%) of a yellow
oil.

10
15-5: N-(3-(2-chlorophenyl)-5-(trimethylsilyl)-2-penten-4-yn-~1-y})-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-fluorophenyl)-5-(trimethylsilyl)-2-penten-4-yn-1-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
(E).
Prepared in a similar fashion from intermediate 14-7 to provide 61 mg (71%) of a yellow
oil.

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 %) of a
yellow oil.

30



To a solution of 15-1 (62 ng, 0.146 mol) in MeOH (2 nL) was added K2C03
(101 ng, O0.730 nmol ). After 15 mnutes the reaction m xture was poured
into water and extracted 5 with EtOAc. The organi c phase was washed with
brine, drygg ,?WO@, filtered, and concentrated to prowcefisddsedra( 36 Ny,
719% as a yer ow oil. Inasimlar fashlon the fol | ow ng conpounds were
prepared fromthe corresponding trinethylsilyl internediates under the
condi t i ons Edample k§cks I\h'ﬁ;'o&sﬂrﬂPWﬂhYDPbW{)ﬁ'P?WﬂM%mm@nt en-4 yn-1
yl ) sarcosi q)qm,llt Q‘%;.nl(?_ester (F). Prepared in a simlar fashion from

i ntermedi ate 45-3 provide 13 ng (93% of a yellow oil. 15 16-3:

N- ( 3- (2- f | Torcphtoy bl 1321 (2mg - 146yemal) i MeQHJ3 mlyavastaded KCE51(E01 10f,) .
Prepared i simd a I ot e ' -3. {0 i g
(85% . of aﬂégmﬂ eé%érgﬁpﬁlgl%gg_ t%g Pakfidd &1{}?&9& Wagpalﬂeci;m]io w&@f)ﬁﬁd%gtrgc‘n%z

N- ( 3- (4-5chinvgth@DABY The drgmtio plase dvay washey withditine sdried (MgBOL)y filtered,and (F) . 20

Prepared in a sim]ar fashj fromjnternediate, 15-4 to provide 0.80 g
(769 of aC%FPtERRFJ@iﬁqv‘%&éf(%"(‘%j(l%éﬁ8&{5’%%‘hyl)-2- penten-4-yn-1 -
yl )sarcosine, tbutyl ester (F). Prepared in a simlar fashion from
internmediate 15-5 to provide 3.72 g (85% of a yellow 25 oil. 16-6:

N- (3- ( 3- f | Lod sipilenipshionthe foliawingicampounds Werg prepated drom the egrespending (F) .
Prepared i gyfetfij16iy Htechit@iiie? Under @18 doRdiBREAT I GHitied hFové: L 0 provide 0.42 g
(83% of a pale el low solid. 30 16-7: N-(3-(3-thienyl)-2 penten-4
yn-1-yldksarcosine, 'butyl ester (F). Prepared in a sinlar fashion from

| neer medi A48 2R & Sl S5 dben L 5uit1-Rsafookfie) Blibyr b . ' T 1 VO

Prepared in a similar fashion from intermediate 15-2 to provide 13 mg (93%) of a yellow

oil.

15 16-3: N-(3-(2-fluorophenyl)-2-penten-4-yn-1-yl)sarcosine, ‘butyl ester (F).
Prepared in a similar fashion from intermediate 15-3 to provide 2.22 g (85%).0of 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-penten-4-yn-1-yl)sarcosine, '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.
30
16-7: N-(3-(3-thienyl)-2-penten-4-yn-1 -yl)sarc.osine, ‘butyl ester (F).
Prepared in a similar fashion from intermediate 15-7 to provide 46 mg (96%) of a yellow

solid.



16-8: N (3-(4-nethoxyphenyl)-2-penten-4-yn-1 yl)sarcosine, tbutyl ester

(F). Prepared in a simlar fashion frominternediate 15-8 to provide 15 ny
(13699 of a yellowoil. 5 Exanple 17-1:

N (5- (4- 1 sqpn giskiehenyl ) - 3- (4-(trifluorquet hyl) phenyl) - 2-poanisemsodrs yn- 1
yl)-sarcosine, 'butyl ester (G. To a Sofution of 16-1 (35 ng, 0.099 mmol)
intriethylamne (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 nmol).

e L8 Ao, NI (A &/ Bt} ApBatiR 3 GG BOEBLESou i iR omat 00 aphy

(10% Et QAc/ hexanes) provi ded 1.(40 as a colourless oil. 1In a
simlar fasHreparedina sigilapfskion fomsemediaieclSe8 tornspiadectd me Gi36¥)efaqui val ent s
of the apprgﬁ%&%ﬁe aryliodide with the correspondi ng ai kyne internediate
accordi ng tdthe 15 conditions described above: 17-2: N-(5-(4

| sopropy]phenyl ) - 3-(4-fl uorophenyl)-2-penten-4 yn-1-yl)-sarcosine, thutyl
ester (G. Prepared || jmlar shi.o rom inter i.at 6- 2. an

4-i sopr opyl il{?&gﬂﬁﬁéh‘g‘%ﬂ' p'ﬂ’rpﬁipi‘a'éy 1&3’&1‘&"@7’8%’“‘3@&"@5?%%?938 "g'i .
17-3: yn—I-yl?-sarcosine, 'butyl ester (G). _

N- (5- (4-1sopropyl phen Q_ 3-(2-fl uorophenyl) - 2-pent en-4-yn-1-yl)-sarcosi ne,
' but yl esterTO(@P.l““PPég é@-”i’ﬁg’é)'@?rﬁm‘&)W‘H@@Y‘B‘ﬁ‘“ﬁ%m‘i}mﬂé%éﬂate 16- 3 and
4-i sopropyl i; i Y/ 0, i 17- 4.
N (5 (ot BUrSTRRRETRSR: GERabzsd el gl (A1 a0 o B e Gl e
"butyl edd en5.5@g, 0022 pmadd After 38 bours thereactiethiniture woneanaensratedd Celumnl 6- 3 and

4-1-but y11 odoRenzangnt P1ovd0 K M0 {71 o 8, 58 & 4 bileks oit 0

N- (5- (4-1sopropyl phenyl) - 3-(4-chl orophenyl ) - 2- pent en- 4-yn- 1-yl ) - sar cosi ne,
Gty ot o i BRBSh § eilbofhng boohes RS b 0Pacld RO 1Y SLRERAF kO 4 2nd
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 coloutless 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 yellow oil.

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

‘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.



provide 0.50 g (88% of a pale yellowoil. 5 17-6:
N-(5 (4-t-Butyl phenyl)-3-(4-chl orophenyl) 2-penten-4-yn-1 yl)-sarcosine,
butyl ester (G. Prepared in a simlar fashion frominternediate 16-4 and -

4-t but yl q)gfqa zene to. provide 514 ﬁs (83% of a pal eeciabdodrygond | - 10
17-7: ?@? sopropyl phenyl) 3- (2 ctor ophenyl ) - 2- penten 4
yn-1-yl)-sarcosine, but ester H% Prepared in sim/lar fashion from

i nt er medi df7es: 1‘6(55(4814@@!’&’ m’&ﬂ)ﬁ‘t@'ﬁ M@Y&ztﬂfmwp'dé’lbs@@%“% 97% of a

yel | ow oi It
N (5-(4-t- %‘“%yfl% nyI) 3-(2-chl orophenyl ) - 2- penten 4- yn yI) sar cosi ne,
t butyl estRrepafed)in aRingifpn fastiion from iptemmediate fl 6dtand 4-isoppenyliodehenzenie ta e 16-5 and

4-t-butylioda r 2 g (92% of a yellowoil. 20 17-9:
I\I—(5-(4-Is"6?)‘?gep@$€ﬁg%% -f%-p%-’%ﬁu‘gr gphenyl) 2- pent en- 4-yn- 1- y1) - sar cosi ne,
butyl gster (G . Prepared in a S|mlar fashion frominternediate 16-6 and
4-i sopropyl i odobenzene vj d 030 f ow.0il. 25 17-10:
N (5 (4 | SO Oyt henph 3 igropbesy pezpentbn i s R88Re i e |
“butyl  esheiy éder (GYr epared in a sim I ar fash| on from i nt ermedi ate 16-7 and

4-i sopropyl i odobenzene to _provide 54 8860/() yellow oil. 30 WO
01132602 -Praparqicy/asniter Sasbion frommieimeql@teé pnd 4-tbuty110dobenzene to provide

| sopr opyl pﬂqryé QSB%MQBBE gglwgﬂe_nyl )-2-penten-4-yn-1 yl)-

10 o _ _
17-7: N-(5-(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-Butylphenyl)-3-(2-chiorophenyl)-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-(5-(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




sarcosi.ne, " butyl ester (G . Prepared in a simlar fashion from

I nternmedi ate 16-8 and 4-i sopropyli odobenzene to provide 21 ng (129% of a
colourless oil. 5 17-12: N (5-(3, 4- Met hyl enedi oxyphenyl ) -3-(3-fl uorophenyl)
2- pent en- 4. - )- sarcosine, 'butyl ester (G . Prepar | ym | ar

f ashi on fr‘c’)v)rénﬂlllé%ég% medi ate 16-6 and 3, 4=4het hyl enedi oxyi ogo Igﬁ’z"g‘r’lozht 0
provide 74.1 ng (10699 of a brown oil. 10 17-13:

N- ( 5- ( 4- Et hyifgide Ny(Sy(@dsopropyiphenyhidnigtiethoxypheryd)-2-pomten-dpyn-19Br cosi ne,

"butyl ester . I?Wﬁg k0 a simlar fashion frominternedi ate 16-5 and
4- et hyl i odoﬁ%‘%‘%ﬁ% 0 prg‘gidég 44.0 ng (110% of a light yellowoil. 15

17-4: N (5- (Pdeparedpy b simdlayfayhiGn frém ditemediaeni6-§ and-4eisoprepyliddybeniene to
yl)-sarcosine, .,thut e .. Prepared in a simlar fashion from

i nt er nedi at é’r‘ivéd%ﬂafﬁéh}s%&fi{)@éq%ﬂlﬁﬁse‘?’l ene to provide 39.5 ng (96% of a
i ght yel§ow oil. 20 Exanple 18-1:

N-(5-(4-1sopropyl phenyl)-3-(4-(trifluoronethyl)phenyl)-2-penten-4-
ynE 1- §/I ) - saﬁ€d§¥H&s(@’}/‘:&ﬁh@fw%&?’6’&%‘!&’%&"%@gm%’ ,yl%?%ﬂlfﬁms'}'% formc

acid (2 nl) MASHE PR @ter{8).C for 18 hours. The reaction mxture was
concentr at eé. C%i}qﬁ’rm chrorrg?)ography (0-100% 25 McOH/ CH2Cl 2) provided 18-1

(36 my, 99%Prepared iyyakimilar fashion fromanterimediater 16t@aididoh t he fol | owi ng conpounds
wer e pr epar gl oDk A GRELASPANIL R 141 Ryt M5B Ehrdoli S Mo at e under the

condi ti ons oVe:
N (5- (4-1@6opropyl phenyl ) -3-(4-fl uorophenyl)-2-penten-4-yn-1-yl)-sarcosine

(H) 0 P20 39 TN B Apn Y B b S PSS sk QulthS 90 13 0

'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-(5-(4-Propylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine,
‘butyl ester (G).
Prepared in a similar fashion from intermediate 16-5 and 4-propyliodobenzene to provide
39.5 mg (96%) of a light yellow oil.

20
Example 18-1: N-(5-(4-Isopropylphenyh-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 a similar fashion the following compounds were prepared from the corresponding t-

butyl ester intermediate under the conditions described above:

30 18-2: N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
(H).
Prepared in a similar fashion from intermediate 17-2 to provide 13 mg (107%) of a

colourless oil.



colourless oil. WO 01/32602 -45- PCT/[TS00/ 30074 18-3:
N- (5- (4-1sopropyl phenyl)-3-(2-fl uorophenyl)-2-penten-4 yn-1 yl)-sarcosine
(H). Prepared in a simlar fashion frominternediate 17-3 to provide 379 ny
(99% Of‘{&ﬂ?’?i‘? 5 yellowoil. 18-4: PCTIUSO0B0074
N (5-(4- phenyl)-3-(2-fl uoropheﬁ/‘r) 2-penten-4-yn-1 yl)-sarcosine
. Prepared in a simlar fashion fromlnterrredl ate 17-4 to provide 434
ng (100% of a vyellow oil. 10 18-5:

R el

(96% of @ypei ge solid. 15 18-6:
N o (0 ptaRE RN Aodiss S aRha 72 AFRAE 3 W] drefale s s

ny (88% Qéllow éiei ge solid. 20 18-7:

N-(5- (4-1sopropyl phenyl)-3-(2-chl orophenyl ) - 2- pent en- 4-yn- 1-yl ) - sar cOsi ne
Prepared in a simlar fashion frominternediate 17-7 to provide 438 ny
(95% of 49 Lyl 1 -fidofbphenyl)-2-penten-4-yn-1-yl sarcosme

N (5-(4- tqgutffltph(gﬁ Il?ygaa?%:-%lﬁzoropﬁgnyly)- ppe te’-' by ips(l;?com ne
(H. PrepPeepedima simi aﬁfalsm@nfra@nmequr ?ﬁf‘bﬂ’rﬁié’éFé%‘bmgﬂ@\‘/P f3r ovi de 448
ng (97% ng:llo qol ourl ess foam 18-9:

N-(5-(4-1 opropyl phenyl)-3-(3-fl uorophenyl)-2-penten-4-yn-1 yl)-sarcosine
30 (HH10Prepared in a simlar fashion frominternediate 17-9 to provide

0.12 9 (93Ys. Rl P58 RphlphemS-4-MB DheRAPDPenfla-RETLIANARR 4
(H).
Prepared in a similar fashion from intermediate 17-5 to provide 436 mg (96%) of a beige
solid.

O

-~

15
18-6: N-(S-(4-t—Butylphenyl)—3-(4-chlorophenyl)-2-pente1i-4-yn—l-yl)-sarcosine (H).
Prepared in a similar fashion from intermediate 17-6 to provide 408 mg (88%) of a beige

solid.

20 18-7: N(5-(4-Isopropylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine
(D).
Prepared in a similar fashion from intermediate 17-7 to provide 438 mg (95%) of an off-

white foam.

25 18-8: N-(5-(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-(S-(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

colourless oil.




18-10: N-(5-(4 Isopropyl phenyl)-3-(3-thienyl)-2-penten-4-yn-1 yl)-sarcosine
(H. Prepared in a simlar fashion frominternediate 17-10 to provide 34
ng (72% of a yellow solid. 5 18-11:

N-(5-(4-1s henyl ) - 3- (4- met hoxyphenyl ) 2-penten-4yn; r Cosi ne
(H) . Prepa(rlgégil?:)r?k&a} similar fashion from46nternedi ate 17- ?’f&;n%do%%og?i de 14 ny
(7699 of a colourless oil. 10 18-12:

N-(5- (5, 4- Vel SGicopiepiphim-F 5 Seng) ety i Espsamesny DLy )
sar cosi ne . Prepared.in a. siml.ar i om i. e e 17- 0
e 64 iR 3isTina asflighint e ade 07116 klphnsds U REVEAR ot L byl

3- (2- chl or opftiewlspli®- pent en-4-yn-1 yl)-sarcosine (H). Prepared in a
simlar fashion frominternmediate 17-13 to provide 30.1 ng (79% of a
colourless oil. 18-14: N-(5-(4-Propyl phenyl) 3-(2-chlorophenyl)-2-penten-4
yn- 1 yl) - sargpsi: N (-4 IsopréByliph&RA)-5: - metidxyphtnyH2-featerl £9n 1 Ly RrBishileTedi at e
17-14 to provide 1&.‘3)'ngp(%§() of a(h | gh?ﬁg/el lg-rwéji | . Explzlirrp)?{gg 20 - eAssay
of Transport()a GlyT-1 This exanple illustrates a nethod for the

measur enent I.ne d .. Cells
stably transﬁ@%%ﬁﬁg'%ﬁ%%%@f%ﬁlé%@%ﬁ% ?gglgqsgr,gak%r‘{e%gl(g)% & macol ogy,
45, 1994: 60dIdtléys oiler e washed twi ce with HEPES buffered saline (HBS). The
cells were then incubated 10 m nutes at 37 C, after which a solution was
added containing 50 nM 3D [3H glycine (17.5 C/mM) and either (a) no

pot ent i al10c orgeEs: IN-(5-(3,4-Methylenaiionyptieapl)-3 8 Hfiusfoydleil)-2 pefifen{dyn-2-yl)-
concentration of a ndi date drug. A range of concentrations of the

candi dat e drsﬁﬁc‘\ﬂ%(ﬁged to generate data for calculating the concentration
resul ting i nprg@deddih alshigil fishioh fiofh iftermddide | L840 prdili€ 4. P (88Y%) of a _
concentrations WD 01/32602 -47- PCT/US0050074 of drug inhibiting glycine
upt ake by 5owgngedmevrell s were then incubated another 10

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 yetlow oil.

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

Cells stably transfected with GlyT-1C (see Kim, et al., 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
36 [Hjglycine (17.5 Ci/mmol) 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 calculating the

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



m nutes at 37C, after which the cells were aspirated and washed three tines
with ice- cold HBS. The cells were harvested, scintillant was added to the
cells, the cells were shaken for 30 m nutes, and the radioactivity in the

cel | s wagygrqidogd using a scintillation 5 counter. Datgpcypifesiipar ed
between the sane cells contacted or ndt’ contacted by a candi date agent,

dependi ng on, the assay. being conducted. The conpounds of the present

i nvent i on g inibrtipg slycing uptake by 38¥oh; Theycells wers thendpenhated anothersfy of

Bi ndi ng t qufiifiad &:@@p&ﬁ&m’:ﬂ&ﬁe&mmﬁ* ’ d%’{gi S to
measur e interactai on of conpounds with t %Até%#gﬁaﬁgem gdg’%st%ﬁ%q A

recept or. ®idHBS. FThecklisqverd hdraisted) seuitillenttwasiaidedivibe-cglly, chewzlls were was

per f or med redli 4 aJrekhod. of . G od et al. . .Mlecular

Phar nacol o%é?e%ﬁ}, %&’%’%’%&9 Pwﬁél?a%%ﬁ% brbcﬁ’g ?gii%g"aé I°9‘,“%5d. USRe 2 ?ﬁl‘ﬁ@ﬁf'mb 2,

102- 1125( 1d8der. Dite weierndinparet detweemthe gané odlIsROnthdicEHNRRD Stithctdd oS :
containing 15Q ji f, menbr ane rotein angd 50 nM [3H gl ycine in a vol une
of 0.5 m °3R8‘a‘“§6§*‘d’i2ﬂee"§?%1nﬁbe being copductdy with 1 nM gl ycine. Drugs
wer e dissolved in assay buffer (50 nM Tris 20 acetate, pH 7.4) or DMSO
(final concentration of 0.1 9% . Menbranes were incubated on ice for 30

mi nut es anthesompaundsef theipgrsent inveationWere acting as (ByT - irtdbitersli ol i gand by
filtration on Whatman GFI B gl ass fiber filters or by centrifugation (18, 000
X g, 20 mn). Filters or pellet was washed three times quickly with

i ce- collf SExmmple 21 - Assay of Bingling tor NMIDA Reeaptorser e dried and placed in

scintill at4 X were dissalved in 25 _
deoxychol aﬁgiﬁ%%f% : E ﬁ; %isﬂ(c;!fn% [ %aﬁggévlg‘%%}ngekﬁt,em%‘é?ﬁ 5??"?8‘8“15%%"3% oactivity
was det erglycimasiteynsii NMDA secemor. counti ng. A second binding test for the .
prepar ed. doree bt 8 Ernalidine & o KB eh/einesis® yor srlonned basgaingso thruo
(1993). Ehﬁethbdlﬁﬁm(ﬁtﬁmﬁsﬁcam an@Molae&lﬁ;ojgml aﬁaogfsgmb@gptmz ;%#aﬂnfg@/a: ne above
except a S _ s abel the glycine site. e fina
concent‘%at mk%"{"@f?ﬂ‘%&'&a%‘l)m\d and the assay was perforned for 10 °
m nutes on ice. WD 01132602 --48- PCT/ US00/ 30074 A third binding test used

for the NVDA-gl ycine site used indirect assesspent of affinity
The binding test was performed in eppendorf tubes containing 150 pg of membrane

protein and 50 nM [H]glycine in a volume of 0.5 ml. Non-specific binding was . -
determined with 1 mM glycine. Drugs were dissolved in assay buffer (50 mM Tris-

20 acetate, pH 7.4) or DMSO (final concentration of 0.1%). Membranes were incubated on
ice for 30 minutes and bound radioligand was separated from free radioligand by
filtration on Whatman GF/B glass fiber filters or by centrifugation (18,000 x g, 20 min).
Filters or pellet was washed three times quickly with ice-cold 5 mM Tris-acetate buffer.
Filters were dried and placed in scintillation tubes and counted. Pellets were dissolved in

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

determined by scintillation counting.

A second binding test for the NMDA-glycine site used [3H]dichlorokynurenic acid

(DCKA) and membranes prepared as above. See, Yoneda et al., J. Neurochem., 60,634-
30 645 (1993). The binding assay was performed as described for [3H]glycine above except

that PH]DCKA was used to label the glycine site. The final concentration of PHIDCKA

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



of ligands for the site by neasuring the binding of 13H] MK-801

(di zocil pine). See, Palnmer and Buns, J. Neurochem,6 62,187-196 (1994).
Preparation of nenbranes for 5 the test was the sane as above. The bi ndi ng
assay allo ate detection of antagonists and agon third
bi ndi ng tel@g\xg’gﬁ%er ated to identify amM&goni sts as fol I%‘;}slﬁso,g 1| g of
menbr anes were added to wells of a 96-well plate, along wth glutamate (10
M and 10 gl ycine (200 nM and various concentrations of the |igand to be

ey e AR DR el Tore MD AL O Rha palit bl NG ot S © (ors.

The final vobphgnasforkie sﬁssymemﬁn@%bindmgﬂf@smmomﬁz@ﬂpmr 'ge¢ for
hour at roomterrpe éure Boun &éradl oact|V| sepato?t ed . fromfree by

filtration, ECVeP &> 1841198 § %tPrSPPE’?"*Pi“ rafSS Ohdi cat ed
by decreas nmété&wﬁﬁfe's&héxséb%w%tmuvg dsbhylalle wM@?a{aﬁCd%%ﬁéndﬂ" th

i ncreasi ng concentration of the tested I'tgand. The third binding test was
operated to kolegmistsandgeonists.s by perfornming the test as above, except that
the concentration of glycine was 200 nM Agoni st activity was indicated by
20 increasing radioactivity associated wth the NVDA receptor with

i ncreasing d‘hadﬁldtbnmhngmstMas bheratedotidehtify gaaponists.as folM@sO10BRHOL - 49 -

PCT/ USCQO 30074 is cl und .of Farrmula | . 2 NCR 3
Ar2 R | For nmifieg %wﬁ’ﬁ‘?éfl %l&%?fai%cawgfﬁafsraé‘% glu Hamate (O uMard oq ary|
groups, Ofji gminbxzwmiadd%ﬁshs%ﬁ&nuﬁoh@ofmaﬂganaub% tebte@ MR dssiyapgndent | y
sel ected from’the group consi sti n’?-[

started by the addition of 5 M ["HJMK-801 (23.9 Ci/mmol), which binds to the ion

channel associated with NMDA receptors. The final volume of the assay was 200 pl.

The assay was performed for 1 hour at room 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.



10 al kyl, al koxy, cycloal kyl, cycl oal kyl oxy, heterocycl oal kyl,

het erocycl oal kyl oxy, al kanoyl, thioal kyl, aral kyl, aralkyl oxy,

aryl oxyal kyl , aryl oxyal koxy, cycl oal kyl - substit ut ed al kyl ,

cycl oal Sinsssubstituted al kyl, cycl oal kyl - substltute

cycloalE¥+oxy substituted alkoxy, het®ocycl oal kyl - subngPuted al kyl ,

het er ocycl oal kyl oxy-substituted al kyl, heterocycl oal kyl -substituted alkoxy,
15 het er oWpet is slaigedyx y - substltuted alkoxy, t hi oaryl, aral kylthio,

t hi oaryl - lkylAC%@E@#@mk hal o, NO2, CF3, CN OH, al kyl enedi oxy,
SO2NRR' , ere and R are |ndependently selected fromthe
group consisting of H and al kyl), and a second aryl group, which may be
substituted as above ; 20 1 is selected fromthe group consisting of H
and alkyl ; R2 is selected t he group ensisting of H, alkyl and benzyl
; 25 R3 is selected fron1the gr I SINDNQ 3C)OZR, CONRR , CONH( OH)
COSR, SOM2NRR , PO(OR)(OR ) and tet 'a/zo |, erein Rand R are

i ndependent |y selected fromthe gr RUp nsisting of H and al kyl; and a
salt, solvate or hydrate thereof. IT2i~I% i Il ~'~~ Wc) 01132602 -50-
PCT/ USO0/ 30074 2. A conpound according to claim1, wherein Arl is an aryl
group, optionally substituted mﬁthgyﬁngﬁn&hree substituents i ndependently
selectgp from hal o, NO2, CF3, NRR , CO2R (where R and R
are i ndependently selected fromthe 5 group conS|st|ng of H and al kyl), and
a substitwheeinaf the formula R'-(X)n- wherein nisOorl; Xis CH2 or a
heteroatom R' is H alkyl and aryl substituted optionally with up to three
substituents selected fromalkyl, halo, NO2, CF3, CN, OH S02NRR , NRR
and CO2R, Aacbnmewbm&faﬁdnﬁseeeedhmigmwgﬁMMﬁﬁ@,ﬁmwmmﬁtbhﬁegr oup .

consisting of Hand a
substituents mdependently selected from the group consisting of

10 alkyl, alkoxy, cycloalkyl, cycloalkyloxy, heterocycloalkyl, heterocycloalkyloxy,
alkanoyl, thioalkyl, aralkyl, aralkyloxy, aryloxyalkyl, aryloxyalkoxy, cycloalkyl-
substituted alkyl, cycloalkylo:_:y—subs’tituted 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’,
CO3R (where R and R’ are indepeﬁdently selected from the group consisting of H

and alkyl), and a second aryl group, which may be substituted as
above ;
20
R; is selected from the group consisting of H and alkyl ;

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

25 'R 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;

and a salt, solvate or hydrate thereof.

-
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3.. A coppound according to claim2, wherein Arl is phenyl. 4. A conpound
according to claim2, wherein Arl is substituted phenyl. S. A conpound
according to claim4, wherein Art is phenyl substituted by an 15
optionally gésikbdopt €d five-nenbered aryl group. 6. A conperseedss®r di ng to
claim5, wherein said five-nenbered ar y15(b'r oup incorporates at |east 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, wheprein rhmkﬁlm -3 fis : 9 -%ﬂg}ng to
claim?7, V\,he;z'ei n %rct S ?—a%érélgégdn%ﬁggﬁﬁﬁwwmigé&ﬁ%g%dgg;accordi ng to
clai m 7, whesuahstitugadiwithsupto ghireqospbstishents) ipdepenydentlyl seletted dropohalel NQRx 6Fdi ng to
claim4, whergj Spt ) ubstityted. phenyl ... 12 A.cormpound
Scoor di no- t o Co DESDARE JEE, Eoi buiRiabd ) ildRbchpmny shiequ glIRE L 0E
accor di ng 3 o gfdupiconsisting of i and sikgiyiadd akibstitugnt@f theifomatd RCIXOh-fwherein et hyl |
ethyl, n-propyl, isopropyl and n-butyl. 14. A conpound according to claim
1, wherein APisQ er by kyl enedi oxyphenyl. 15. A conpound according to claim

14, wherein Art ixigeHhy Shdroatyghenyl . 16. A conpound according to claim
15, wherein Art is_3,4-nethyl enedi oxyphenyl. 30 17. A conpound accordi ng

to claimai1, whereRH inH;alky apd gryhsubstitited aptionalisawitle uptoghyse substituents conpound
according to cl ai RELE ) Sepa ' 9 ) d according
to claim 18, V\heréégllergeg\rt |§E}Hg?oﬁ’%/q2?0?§gﬂe?¥§§gpg}g%%dN$%ﬁ in ﬁ’to claim
19, wherelth Ar, i wh@einRodndR/|are indepebdondy sd@sdrondthe gRAUP/COBINNEOOH4nd21. A
conpound accor di n%h}tdo any one of clains 1-20, wherein Are is an aryl group
optionally substi ed with up to three substituents independently sel ected

from hal o, Bal oaAkpnpowidiagtordibg ool wheimdAq idghenyl. 22. A conpound
according to,claim?2l1 in which Are i,s unsubstjtuted aryl.. 5 23. A conpound
accor di ng t o%cl ai the9BPPIRd AReording pa.ch é‘a‘ﬁe‘.n‘&rl i sSbstfled 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 Ar; 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-pyrrolyDphenyl
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-(alkyl)-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 Ary is methylendioxyphenyl.
16. A compound according to claim 15, wherein Ar, is 3,4-methylenedioxyphenyl.
30 17. A compound according to claim 1, wherein Ar, is a benzo-fused aromatic group.
18. A compound according to claim 17, wherein Ar, is carbocyclic.
19. A compound according to claim 18, wherein Ar) is naphthyl.
20. A compound according to claim 19, wherein Ar, is 2-naphthyl.



24. A conpound according to claim21, wherein Are is substituted phenyl. .
25. A conpound according to claim24, wherein Are is hal o-substituted
phenyl . 26. A conpound according to claim25, wherein Are is phenyl
substit LiypdiBaeshl oro or fluoro. 10 27. A conpound acGh¥i any one of
claims 1-26, wherein Rl is H 28. A-ebnpound according tosg%d'@ne; of
claims 1-27, wherein R2 is H 29. A conpound according to claim 28,
wher ei n R8lyi s femppundageording ghany ang of elemsdl-AQ) Whereimirds en arfyl gioap s 1- 28, -
wher ei n b?naﬁ}%ﬂ%s' : fol e Lm. 3 rein R3 is
COOH. 15 d A com%ﬁ%g%@c‘%ﬁgpﬁﬁgﬁgﬁal m ?&%@ﬁ“@%?ﬁz ai r%?ﬁ‘wﬂglo’ '
xgggg Ehd@#lhﬂa@hxlll}al@mmﬂaﬂwpbnz en-j—yn- lI l—y’l ) - sarcosi ne -

-(2- oro -:3- -4-yn-1-yl ).-sarcpsi ne
N (5 (2, 251 | Aarmbmn iRk lo uBER B Rs ool oo ne
N- ( 5- ( 3- N23.r opAenmppurl aobmrding t@elgier22in-whighnAdb-iyphengiar cosi ne 20 :
N-(5-(4- Nyt rophenyl)-3phenyl - 2- penten-4-yn-1-yl)-sarcqQsjne
N ( 3- Phe%'{'- 5-5?9%3%’%%?#‘%@%5??’-%’ V‘é‘@%ﬁ’b‘%’lﬁ- %"‘I‘?Stlt‘-n?a}’h@_é’l-c'osi ne -
N (5- (4- Cp$.or opkempbindhcediiny to daineM, Whe&wmzlsn{dla-sﬁﬁﬁﬁ%a'cﬁi&@nyl.
N-(5-(4-1 s%progyl phenyl ) - 3- phenyl - 2- pent en- 4-yn-| -yl ) - sar cosi'ne,
N- (5- ( 3, 5¢Bi s (P rPRPRYKsReardine jqiamas, whesshoAniis phenyl substituted by chloro
pent en- 4- yiedord.! ) - sarcosi ne 25 N-( 3, 5- Di phenyl - 2- pent en- 4-yn- |
-yl)-sarcosine N-(5-(4-diphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N- (5- (-t 27-f | ud compeund asersding jo @y-opk efiglhing- 1520; wherein Bnis H.y| ) - sar cosi ne
N-(5-(4-bgpzyl =13 - 2 _ 4= yins-l-yl ) = sarcosi ne
N (5- (4. cotly! peaprng Rt oy AP LER A7 whe BRUBEF 0”30
5- (4- "3.0pyA sbmpeund-agequdieg td cldmp2in whereihr B3 is metty).- sar cosi ne
5-(4-"hutyl phe -3-pheny| - 2-pent en-4-yns1 -yl )-sar l.he
5- (4- "%nt y‘?%‘%eﬁé‘%‘ﬁd-s“ﬁ‘?"ﬁﬁﬂ%ﬂ W-OBEHFQWPE}/%’ T"éﬁ%"@h‘?ﬁéﬁe
5- (4- phEnoxi pwapyind-adeqpdiag id clamBO) wherethr By is COOH.- sar cosi ne
g T4 KL DL ing ) i £ sl s

N-(5-(4-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

N- (
N- (
N- (
N- (

I

N-(5-(2-Fluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(2,4-Difluorophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(S-(3-Nitrophenyl)-3—phenyl-2-penten-4-yn-l-yl)-sarcosine

20 N-(5-(4-Nitrophenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine -
N-(3-Phenyl-5-(2-thiomethylphenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(S-(4-Chlorophenyl)-3-phenyl-2-pehten—4-yn—1-yl)-sarcosin‘e'
N-(5-(4-Isopropylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine,
N-(5-(3,5-Bis(trifluoromethyl)phenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

25 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-yl)-sarcosine
N-(5-(4-benzylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-ethylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

30 N-(5-(4-"propylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N—(5-(4-"butylphenyl)-3-phenyl-2-penten-4-yn-1-y])-sarcosine
N-(5-(4-"pentylphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-phenoxyphenyl)-3-phenyl-2-penten-4-yn-1-yl)-sarcosine

e

L




WD 01/ 32602 -52- PCTI USOOI 30014 N-(5-(1 naphthyl)-3phenyl

yl)-sarcosittw.
N- ( 5- (4- met hyphenyl ) - 3- phenyl
N- (5- (3-1 sQRsaR¥serhenyl ) - 3- phenyl

N- (5-(2-napht hyl ) - 3- phenyl 2-penten-4

N- (5- (3, 4-dinet hyl phen 3- phenyl -
N-ESEleorNﬁIyp 3) A
N-(5-(3, 4- mg§ i'}lﬁﬂ }Q};@
N-ES E4 pyrro?yrﬁﬁgﬁ g ﬂi‘daﬁ‘l eﬂt
N-

ﬁinﬁ’ 5 ( A THERD A ey R

- 2-pent en-

2 penten-4 yn-1

4-yn-1-yl)-sarcosine

-2 pent en- 4-yn-1-yl ) - sapepaistuionr4
-y 1-yl)-sarcosine 5

2- pent en-4-yn-1-yl)-sarcosi ne

“ﬁﬁh?ﬁﬁiﬂ@?ﬁnﬂ,yl) sar cosi ne

Shifks yn- 1-yi ) - sarcosi ne

2
r- %& If) sarcosine N-(5-(4

i fl uorornéﬂ-ﬁ%@pﬁﬂ'ﬂm@hﬁaﬂh’é@?nﬂ-2ﬂsnm=w= ﬂ)-ialws)nesarcom ne 10

S rS hed

QI yl)-sarcosine N (3

yI ) - sar cosi ne

N (5-(4- Met W—Kﬂﬁ%ﬁiﬂ)ﬁl@mﬁnﬂ)-3-@hmﬁwtén¥%ﬂ-ﬂb -pareasine0si ne

N- ( 3- Phenyl -5-( 3- 1 hi -
NE3 Phgﬂzl @%&Pﬁé’@ Hi}‘?‘%
N (5- (4-(3- ' Wi-pRay
N (5 (4 (3 ?ﬁ’.‘%‘@‘éﬁ%ﬂ‘?‘ﬁﬁiﬂ@"w e
N- (5- (4- 1 sop¥ phenyl-3phep SflTZmea

sar cosi ne
-yl)-sarcosin

fpgﬂteﬁwﬂ-f/yﬁ- sﬁsle‘%s(%’ge;lr ggm ne 15

T-?ﬁeuﬂéa‘ﬁt—in—ﬂyl)' ffdosiagi ne

penten -yn- | -yl)-sarcosine
hryDsprsesing ) - 2- pent en- 4-yn- 1-yl ) -

gﬁs(“-ﬁﬂh%ﬂfe%i@ﬂﬂaﬁ‘ﬁ)@)phéxyf Spkheugahenykdedagent en- 4-yn- |

N- (5- (4- ﬂ@odﬂ-ﬁ?}@‘bﬂmﬂh%@e(lﬂ}ﬁphmmmﬁh-ﬂ-m- persamesineyn- | -yl ) - sar cosi ne

20 N-(5- (4 )

-4-yn-1 -yl)-sarcosine

ey ot iplbiif20RH

N-(5-(4-Iso r

N-(5- (4-t- Bmys-mqmw;ph&mpspmmr zpmaya Yna-yipsikasing- yn- | -

hengllé 28%?’%;

N-(5-(4-1 somwvh@besuﬂ-ibu@iﬁﬁnﬁm@emm%l l)-yl?-sdiéﬁ%itﬁn

N-(5-(4-1so

N-(5-(4-t- B%—%ﬁh@gﬁ% g,,%pbg%ﬂ%m or

-1 Sopt oyt Srea ehemy e

IR

-4-yn-1-yl)-sarcosi ne
-yl )-sarcosine
en-4-yn-1|-yl)-sarcosine
4- yn 1-yl)-sarcosine 25
-yn-1-yl)-sarcosine
- 2- pen en-4-yn-1-yl)-sarcosine N (5
yprliy SIB€yn- 1- yI) sar005| ne

IIF §/ |5) ( gafc@%t@@%@ﬁé&ﬁﬂ&h&%ﬁﬁyﬁiﬁéﬁfeﬁﬂbﬁm Yyd)-sarcBRd en-
N-(5-(4-Isopropylphenyl)-3-(4-(trifiluoromethyl)phenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(4-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine
N-(5-(4-Isopropylphenyl)-3-(2-flucrophenyl)-2-penten-4-yn-1-yl)-sarcosine

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

N-(5-(4-Isopropylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-t-Butylphenyl)-3-(4-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-Isopropylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-t-Butylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine

25 N-~(5-(4-Isopropylphenyl)-3-(3-fluorophenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-Isopropylphenyl)-3-(3-thienyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-Isopropylphenyl)-3-(4-methoxyphenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(3,4-Methylenedioxyphenyl)-3-(3-flucrophenyl)-2-penten-4-yn-1-yl)-sarcosine

N-(5-(4-Ethylphenyl)-3-(2-chlorophenyl)-2-penten-4-yn-1-yl)-sarcosine, and

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

33.

sarcosine.

The compound N-(5-(4-(3-Furyl)-pheny!)-3-phenyl-2-penten-4-yn-1-yh)-

-

e



N- (5- (4- Et hyl phenyl ) - 3- (2-chl or ophenyl ) - 2- pent en- 4-yn- 1-y1) - sar cosi ne, and
30 N-(5-(4-Propyl phenyl)-3-(2-chl orophenyl)-2 penten-4-yn-|-yl)-sarcosine
33. The conpound N-(5-(4-(3-Furyl)-phenyl)-3-phenyl -2-penten-4 yn-1-yl)-
sar cosi nﬁ, olusiaozj uO i WO 01/32602 -53- PCTI USOQ 30074 pg4rusborso@rgposi tion
conpri si é) a-conpound according to any®one of clains 1-33, and a carrier.
35. A pharnaceutical conposition conprising _a therapeutically effective
amount of 34  cArpopesiticaempesing acempenpd saeording & anyiege of daimsdnp, and
pharmaceutically acceptable 5 carrier. 36. A nethod -for treating a patient
havi ng a HEHPEAl condition for which a glycine transport inhibitor is

i ndi cat ed35.conpphaimgedtical comppsitidn oanpirising iadhdrapputically leffegtiveiamountpfa -

pharmaceutical conpositjon as fi.ned J.n i ey d according
to claim S‘Hnl?‘ﬂmaﬂ%@?% IRIPE CI%@ﬁgfjt;r%rﬁaﬁéﬂ%g%ﬁe%%% %}c{@lg{aﬂglo 38. A
met hod sacggfed. ng to claim 36 in which the nedical condition is cognitive
dysfuncti on. net hod according to clajim9 i

39. A .which. the di cal
Condi t1 on3bs AN St ¢ ouisst HevingAmedicd pandlicinto Wik 8 EDFPE S 1 - -
transport inhibitor is indicated, comprising the step of administering to the patienta -

pharmaceutical composition as defined in claim 35.
37. A method according to claim 36 in which the medical condition is schizophrenia.
10 38. A method according to claim 36 in which the medical condition is cognitive

dysfunction.
39. A method according to claim 9 in which the medical condition is Alzheimer’s

disease.
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