WO 024166456 PCTICAO2100176 GlyT-1 Inhibitors The present invention relates to a class of
substituted amines, to pharmaceutical compositions containing them and to methods of treating s
neurological and neuropsychiatric disorders using such compounds. Synaptic transmission is a

complex fory, gfigregliular communication that involves a considerable arrg?é{) ?\%%ﬂﬁl jzed
structures in both the pre- and post-synaptic terminal and surrounding glial cells Eanner and

Schuldiner, CRC Critical Reviews in Bio Lgti}fhggit&,9§7:1032). Transporters 10 sequester
neurotransmitters from the synapse, thereby regulating the concentration of neurotransmitters in the

synapse, as well ap{belfdbRlifNoHIRIPIGAEC erliedalupaae {18 diagiutidg of synaptic

transmission: Further, by preventing the spre neurotransmitter to neighbouring synapses,

transportersPRAMEFAUHe GonmpesiEpRa manirinss Kson ankiy methpdepifdseating released

neurotrans HugoRIASRP RUIAR LNk SAUSROLSIR AR e iggHagsmitter reutization.

Neurotransmitter transport is dependent upon extracellular sodium and" the voltage difference across
the membrane. UriéiaSikditrsisinissinaisa semrims farmyofiniexestipler sommuniaaiore, transporters

can functioniaidRvsivesss dsHeRfEIRSHREHFRITARTERIESEIN 8 S AIFNRTRE SR $RAR b8 YReeXOCYtotic
manner (Attwell at al., Neuron, 11, 1993:401-407). Pharmacologic modulation of neurotransmitter

transporters TS o ES ioHRIHEILARLHT PR Sima sl sal\Gid<anien Bns\ REIHBRN therapy for

the treatmer@RE &I Geddans i sisthrinistis! @D anoey. {93 he prakupasigralycine is a major
neurotransmitter in, the mammalian ner¥ous stem, funct%%ilp at both inhibitory and excitatory

synapses. By WervslS Sy SERN B LRI S HTRS R ¥ TRBFR%t8vous system are
intended. Theseaistitiorfohctanstafrgydite aie inedinteh by, taowdifferetidinesrefiseceptor, each of

mediatea by BLAc L TE R T LS el F s e, anc are thus
- Further, by preventing the spread of neurotransmitter to neighbouring

synapses, transporters maintain the fidslity bf synaplic transmission. Lastly,
15 by sequestering released neurofransmitter into the presynaptic terminal,

transporters allow for neurotransmitter reutiiization.

Neurotransmitter transport is dependent upon extracellular sodium and
the voltage difference across the membrane. Under conditions of intense
neuronal firing, for example, during a seizure, transporters can function in

20" reverse, releasing neuroiransmitter in a calcium-independent non-exocytotic .
" manner (Attwali ef al., Neuron, 11, 1693:401-407). Pharmacologic modulation
of neurotransmitter transporters thus provides a means for modifying synaptic '
aclivity, which provides useful therapy for the treatfnént of neuroiogiéé! and
psychiatric disturbances. |
15 The amino acid glycine is a major neurctransmitter in the mammalian
~nervous system, functioning at both inhibitory and excitatory :synapsés. By.
nervous system, both the central and peripheral portions of the nemcL}é
system are intended. These distinct functions of glycine are mediated by two
different types of receptor, each of which is associated with a different class of
0 glycine fransporter. The inhibitory actions of 'giycine are mediated by glycine
' receptors that are sensitive to thé convulsant alkaloid strychnine, and are thus
referred to as “strychnine-sensitive”. Such receptors contain an infrinsic
éhforide channel that is ‘op’éne’d upon binding of glycine to the receptor; by
| increasing chloride conductance, the threshold for firing of an action ;Soter%ﬁél _

SUBSTITUTE SHEET (RULE 28)



referred to as "strychnine-sensitive". Such receptors contain an intrinsic chloride channel that is
opened upon binding of glycine to the receptor, by increasing chloride conductance, the threshold for
firing of an action potential. SUBSTITUTE SHEET (RULE 26) WO 412/066456 PCT/CAO 2/1101 76 is
increased. SW&%@ige-s_ensitive glycine receptors are found predominantly in the-spinatcord and
brainstem;andp ér?ﬁ?gological agents that enhance the activation of such rét&itaeauillzthus
increase inhibitory neurotransmission in these regions. s Glycine also functions in excitatory

transmlissiorﬁdajnmedaiﬂiin@mm@gémﬁ}@tgm@metr&ws%%mm E@iggﬁémvter ir|1 the
central nerv Y. ‘ on an cher, Nature, 325, 1987:529-531: Fletcher et “at, Glycine
TransmissiorﬁL,P %’t%e%%%%%%@%??n é’t‘%%gh,%%.?%@%%9%55?gﬁféﬁﬁ%ah%me is thought to
be an obligatbey axsterfivrsohstich depisssobiyl ttam Merepspinhisitore dlbethdntisarpartate
(NMDA) rec‘?ﬁWesé?%%ﬁ& of NMDA receptors increases sodium and calcium conductance, which
depolarizes the neuron; thereby increasing the likelihood that it will fire an action potential. NMDA.
receptord in the hipBtxERpalse dinstismadmanitplagydransmisgimay ndeitesimydde! of synaptic

plasticity KnQysgsisslengiie tentiati iChAS,] [ in t f learning and
memory (Hebb, D.O (%945)&%’&%&%%&%%@?& a@%gﬁavﬁé% ; %%a}%%qﬁé%llingridge (1993)

Nature 361: 3F48UR/DIFECEL Llop1san)audiiashan. Mafurer 5328 R Ea%/Be &rsaher sflected NMDA

receptor. suleAinitl20 Transedsiion) iq&t@%};séﬁdrgfg@ﬁqgﬂﬁ@ﬁ;@ﬁpt@g@qg@ed currents,
enhanced.L'g%??n%bettg rformance in some tests of learning and memory (Tang et al. (1999)
/C

Nature 401: hveT Sl ,38@!?85‘33'3 Biagetichig epieierIPRSA-AEERT REIS units in

transgetic nuitzs proftyiotsrhateadospisinmiantaimiatpasolopisalyrtal '(‘PWE?Q? astaabmodels. of
schizophrenﬁ\ é de
0

mlA o oo S R A S A
' which depolarizes the neuron, thereby increasing the likelihood that it will fire
an action potential, , |
NMDA receptors in the hippocampal region of the brain play an
15 important role in a mode! of synapfic plasticity known as iongéterm
potentiation {LTP), which is integral in certain types of learning and memory
(Hebb, D.O (1948) The Organization of Behavior; Wi!ey, NY; Bliss and -
Collingridge (1993) Nature 361: 31-39; Morris et al. (1986) Nature 319:774- -
776). Enhance_ci expression of selected NMDA receptor sub-units in
20'""'-"ftransgenic mice results in increased NMDA-receptar-mediated currents, =
enhanced LTP, and better performance-in some tests of learning and memory -
(Tang et al. (1999) Nature 401: 63). S '
Conversely, decreased expression of selected NM.D.A receptor sub-
- units in transgenic mice produces behaviors similar to pharmacologically-

=
Ln

induced animal models of schizophirenia, ‘including increased locomotion,
increased stéreotypy{ and deficits in social/sexual ‘i‘nteractions (Mohn et al.,
(1998) Cell 98:427-435). These aberrant behaviors can be ameliorated .using
the antipsychotics haloperidol and clozapine.. _ , o
NMDA receptors are widely distributed throughout the bréin, with a
10 partic.uiarly high density in the cerebral cortex and hippocampal formation.
Molecular cloning has revealed the existence of two classes of glycine
transporters in mammailian brains, termed GlyT-1 and .thT-Z. GlyT-1is
found throughout the brain and spinal cord, and it has been suggested that its
distribution corresponds to that o}‘ glutamatergic pathwéys and NMDA |



(1999) Cell 98:427-436). These aberrant behaviors can be ameliorated using the antipsychotics
haloperidol and clozapine.. NMDA receptors are widely distributed throughout the brain, with a io
particularly high density in the cerebral cortex and hippocampal formation. Molecular cloning has
revealed th?ﬁl{)i%%?r}??ﬁf two classes of glycine transporters in mammalian brains, termed GlyT-1 and
GiyT-2. GlyT L iS-16tha throughout the brain and spinal cord, and it has beeBSUGA&¥ R that its
distribution corresponds to that of glutamatergic pathways and NMDA WO 02/066450
PCT/CAO02/0etstamsdSmitis EBmithVatabn N Uiesr 82T LD MdaS)idvialenirigihaoning has further

led the. exi “1c and GIVT-1d.
v of oot T Rl e AR L B e o B T SR B Y e aistrouton in

the braih_ an€ly peiplisydl tissires @hoFeluskivar el ffeeeananaas (9368 18HSTeNdandiat al., J.
oSN LERP 8RO ShshIS L U SMRIR oy 85 A D e glRCted I Puman fssues

(Kim, at at, Molecular Pharmacol ourth variant has been detected in

human fissugerigBeralésmme BRIGE Tosa 1), YadseARaheS3:8& Hipdifkaamapéglicing and io
.exon usagey, ARLAbESRRANGIs N-temi Jomans. FHY thid $4AHARE RICALRANENAR the brain stem

and spinal cqrd, and its distribution corresponds closely to that of strychnine-sensitive glycine
receptors (LREERAE ) B dssersHisH) iet, {4olsasa0PimBteaiomi?and Nelson, J.
Neurochemisgg4 BHgle9h. 1 TPe-1O%3): VRihehaistisan igbinatéeriy ruaiskbtygle sensport mediated

QY1 TheBs d2TioE GO O e a0 P ACSRURTE Fthis of gycin,
G Iy'!'-lland..@;-ty'rﬁ-ﬁme,cﬁx_veIgiii’féhiarlt@i!hﬁ-wﬂnitpbfe}@l‘qm Lele eialf: eiodpdtrychnine-sensitive
be expecto R R A Lo By A Gl el BDATR AR ne synapee and. thus,
provide therapeespiaieficseiatodhialyodistipeaniosistesitive glycine receptors (Liv ef al., -
J. Biological Chemistry, 268, 1293:22802-22808; Jursky and Neison, J.
Neumcﬁhemisfm 64, 1995:1026-1033). Another distinguishing feature of
15 glycine transport mediated by GlyT-2 is that it is not inhibited by sarcosine as
is the case for glycine transport mediated by GlyT-1. These data are
consistent with the view that, by regulating the syﬁapﬁc levels of glycine,
GlyT-1 and GlyT-2 selectively influence the activity of NMEA receptors and -
strychnine-sensitive glycine recepiors, respectively.
207 co‘mb'ouncfs which inhibit or aclivate glycine transporters would thusbe
_expected to alter receptor function by modifying Qlycine concentrations in the
synapse and, thus, provide therapeutic benefits in a variety of disease states.
For example, compounds which inhibit GlyT-1 mediated glycine
~transport may increase glycine concentrations at NMDA receptors, which
25 receptors are located in the forébraén, among other locations. This
~ concentration increase could perhaps elevate the activity of NMDA receptors,
thereby possibly alleviating symptoms of schizophrenia and enﬁancing '
cognitive function.  Alternatively, compounds that interact directly with the
fglycine feceptor component of the NMDA receptor can have the same or
30 similar effects as increasing or decreasing the availability of extraceliular
. glycine caused by inhibiting or enhancing GlyT-1 activity, respectively. See,
for example, Pitkanen et al., £ur. J. Pharmacol., 253,-125-129 (1994); Thiels
et al., Neuroscience, 46, 501-509 (1982); and Kretschmer and Schmidt, J.
Neurosci, 18, 1561-1569 {1996). | '



For example, compounds which inhibit GlyT-1 mediated glycine transport may increase glycine
concentrations at NMDA receptors, which 25 :receptors are located in the forebrain, among other
locations. This concentration increase could perhaps elevate the activity of NMDA receptors, thereby
possibly alleviating symptoms of schizophrenia and enhancing cognitive function.-Alternatively,
compounds that interact directly with the glycine receptor component of the NMDA receptor can have
the same or 3o similar effects as increasing or.decreasing the availability of extracellular glycine
caused by inhibiting or enhancing GlyT-1 activity;' respectively. See, for example, Pitkanen at at., Eur.
J. Pharmacot, 253,125-129 (1994); Thiels at al., Neuroscience, 46, 501-509 (1992); and Kretschmer
and Schmidt, J. NéfrSReerBUIEE11B60Y(¢9DB BIstwiksHhaerefetie:tnainmgycampenimidsgvhich

are effectivetie bigtingdaspoadnhikiingpie: Gy Bk e R imlaR:HisnlAY 9 i6fifegk when

administereggg‘ygj\égdé/\épél% Sse%p fﬁ‘c??%r‘n}go%%g% %% Léseful harmaceutical tools for studying the function

of the transportérs, toxicity wou e use e'ﬁ REIr(ng Terhputinps dasrsrriastiosistHence

it is desirabl¥t8'PIBV e dsRipbeRe sftRatsrserYipdmestriaspaceulisas it is “desirable to provide
C(r)]mpounds which Héfeet igiydﬁﬁﬁt&@&@@ﬁ;hﬂtié Mﬂ%@ﬁas&ﬁfém@ﬁymé%&ﬁ&@mfﬁgyseful in
pharmaceutjgal ifi [ Invention The present invention is directed to
compounds ﬁi?ﬁ%&gg‘l ggg% %ﬁ%%& gﬁg_&%\% i fb)fff’”p FROPUL WAL B P UREIeRlY Softciently
non-toxic as 8B ARRERNEL N PResreacsiicalsampagiiossmpounds of the invention show an

unexpected improved toxicity profile over other known GlyT-1 inhibitors. According to a first aspect of
the inventiohais-2t BOYIRed&.sompound of Formulais Are N OH Arz

The present invention is directed to compounds which have been found to be effective in

| inhibiting GlyT-1 transport and are sufficiently non-toxic as to be medically useful. More

particularly, the compounds of the invention show an unexpected improved toxicity profile over

other known GlyT-1 inhibitors. According to a first aspect of the invention, there are provided a
compound of

Formula §:

Formula 1

wherein:

Ary is a thiophene group, which may be 2- or 3-thiophene optionally substituted with up to one
methyl or ethyl; and ‘ -

Ar, is selected from thiophene, furan and substituted phenyl, wherein the substituied onthe
phenyl group is selected from Cq¢ alkyl, halo, Cy4 haloalkyl, Cys alkoxy, C,.s haloalkaxy, cyano,
or wherein A;, is 2-methylphenyl and Ar, is 3-thienyl; and asatt, solvate and hydrate thereof.

An embodiment may be a compound; {(£)-N-(1- (4~(3-Thienyl)phenyl)-1 -(Z—methytphenyl)prop—"t—
en-3-yhsarcosine. | '
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Formula I wherein: Art is a thiophene group, which may be 2- or 3-thiophene optionally substituted
with up to one methyl or ethyl; and Are is selected from thiophene, furan and substituted phenyl,
wherein the substituted on the phenyl group is selected from C1.6 alkyl, halo, C1.6 haloalkyl, C16
alkoxy, C1.5 haloalkoxy, cyano, or wherein Ar, is 2-methylphenyl and Are is 3-thieny};-and asalt,
solvate and hydrate thereof. An embodiment may be a compound: (Z)-N-(1-

(4-(3-Thieny|)phenyl) 1 (2 methylphenyl)prop 1- en-3-yi)sarcosine. 4 It has been found that
compounds of E; t%r afn

d
Thlenyl)phenyl) -1- ?ﬁ Yiph (g\ny pro Oun : -y’} @é‘.ﬁ?ﬁ%ﬂ?ﬁ.?‘@‘ﬂ&?ﬁ@% EhNedHAIE GIyT-1, or are
precursorgay! lﬁ?&‘ﬁ\&é‘ W@M@Nﬂ@@m’bﬁm@uﬁw@wﬂnmmmmnmmmme Qgefyl in the
treatmenboéW%{@@&dﬁ@il@%@Mﬂi&%ﬁﬂﬂtW%f h @anGRANHNSGENSTECtion,

pervasive R DA A2 ég“ﬁ'ﬁ”f*?‘;%%?@ase&@%%tgge“c SRR diimoorat

pervasive deve opment ers S C disor dlsmtegratlve

disorder, %%@W@@%m@@%&%v@*%%ﬁ@ﬂ@ Y ieatsriitesyr raftetipedifict] (for
example ditypitzal aefiiestiod caa gingdene sesopgrsmertrbiaenandavastionsshae iefovided a

compositian, GoMAHSIgLA & &Qme%&weaaso%faﬂlégéb% I3 hEshes @%”%Rsén%“d%%g&%“énm?y be

composmon comprlsmg compo ormu

(2)-N-(1- S(%‘ RN (A ig&c‘ﬂ?@tﬁ%ﬁ@ﬁiﬂ) B@JP@@BWUQarcosme, and a carrier. According to
a third aspect oAtverriesen isseniiasibere hppesidediaphosasedticatormpasiiapasisielined

above forcg%%%d); @Sﬁ%grﬁ’j g@gé%gﬁ?ﬁlmgqpsfg gjégtd from the group consisting of schizophrenia,

cognitive dysfunction, dementia and/or Alzheimer's disease, attention deficit disorder, depression,

autistic dlsordef\??ty?ﬁé M@&ew&@&meaiﬁ{w*a@ma@ AapRegad sidmrdar atypical
autism; neamplagiddk pNe netBBehivieany e dieshyiordijip peofon whiship glsine, iakibitor is

indicatedsAggprding to a fourth aspect of the present invention, there is provided a use of a

compound of the formula |
-According to a third aspect of the present invention, there is provided a pharmaceutical

composmon as defined above for the use of treating a medical condition selected from the
group consisting of schizophrenia, cognitive dysfunction, dementia and/or Alzheimer's disease,
attention deficit disorder, depression, autistic disorder, Rett's disorder, childhood disintegrative
- disorder, Asperger s disorder, atypical autism, neurological and neuropsych:atﬂc and medical
conditions for which a glycine inhibitor is indicated.
According to-a fourth aspect of the present invention, there is provided a use of a

tompound of the formulal, .. ...

Arg

0]
wherein :
Aﬁ ‘is a thiophene group; which may be 2- or 3-thiophene optionally
' substituted with up to ohe methyl or ethyi,
Arz s selected from thiophene, furan -anﬁf | substituted phenyl, wherein
-the ;ubaﬁﬁstent on the phenyl group is selected from Cis aikyhﬂ
halo, C1.s haloaliyl. C1.s alkoxy, Ca.c haloalkoxy, cyano; |
or wherein Ary is 2-methylphenyl and Ar; is 47(3~thienyijphenyf; |
.- and salf, solvaie and hydrate thereof, o _
for treating a patlent having a medma& condition for wh:ch a gtycme.
transport inhibitor is indicated, '
5.



N'COZH Arl Ar (I) wherein Art, is a thiophene group; which may be 2- or 3-thiophene optionally
substituted with up to one methyl or ethyl, Ar2 is selected from thiophene, furan and substituted
phenyl, wherein the substitutent on the phenyl group is selected from C1.6 alkyl, halo, C1-6 haloalkyl,
C1.6 alkoxy, C1.6 haloalkoxy, cyano; or wherein Arl is 2-methylphenyl and Are is 4-(3-thienyl)phenyl;
and salt, solvate and hydrate thereof; for treating a patient navving a medical condition for which a
glycine transport inhibitor is indicated. 5 According to a fifth aspect of the present invention, there is
provided a use of a compound of the formula | ~N'~CO2H /' Are Ar z (I) wherein Ar, is a thiophene
group, which mafB¥5ing 13 i RERREIASERR AT LHURIROHRP RPrE 5 RIQISHRHSE BiRethyl, Ar2 is
selected freomtigiopheiiee foremiand substituted, phenyl, wherein the substitutent an the phenyl group
is selected from C1.6 alkyl, halo, C1-6 haloalkyl, Cts alkoxy, Ci haloalkoxy, cyano; or wherein Art is
2-methyiphenyl and Are is 4-(3-thienyl)phenyi: anf saft“sdlvate and hydrate thereof; for
manufacturing a medicament for treating a patiegt"having a medical

0]

wherein

Ary  is a thiophene group, which may be 2- or 3-lhiophene optionally
substituted with up fo one methyl or ethyl,

Ara  is selected from thiophene, furan and substiuted phenvi, wherein
the substitutent on the phenyl group is selected from Cis alkyl,
halo, Cy.¢ haloalkyl, Cqe atkoxy, Gie haloalkoxy, ¢cyano;

or wherein Ary is 2~me'th§flpherayl and Ar is 4-(3-thienyliphenyl;

and salt, solvate and hydrate thereof;

for manufacturing a medicament for treating a patient having a medical

condiion for which a glycine transport is indicated.

According io a sixth aspect of the present invention, there is provided a method of
preparing an iodide C: '

©x
comprising:
a) reducing intermediate B

: (B)
P with sodium bis(2-methoxyethaxy)aluminurn hydride (Red-ﬁi): and
i b} treating the resulting intermediate with iodine to give the iodide C.

5a3



condition for which a glycine transport is indicated. According to a sixth aspect of the present
invention, there is provided a method of preparing an iodide C; OH (C); comprising: a) reducing
intermediate B OH Dr ~ (B) with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al); and b)
treating the resulting intermediate with iodine to give the iodide C. 5a Accordingto a seventh aspect of
the present invention. there.is provided a method of preparing an intermediate D, N CO2tBu Br ~°
(D), comprising:: a)-redueing intermediate B OH 6r ~ (S) with sodium bis(2-methoxyethoxy)aluminum
hydride (Red ,Nfco tr atl fing f th resultl ;ﬁrr&ggla qrwltg iodine t 1o ive |o ide C %H B (C); b)
converting thealc 0|et of |od|(fg% romide; an dlsp%cm Pine romrge Wlth sarcosme
t-butyl e%‘t'%‘ﬁﬁqsrémﬂ@fm?éﬁ%ﬁate D. |

~ ACOZtBu

(D),
compﬂsmg
a) reducing mtermeciiate B

. (B)
with sodium bis(2¥meth9xyethoxy)aiuminum hydride (Red-Al) and
treating the resulting intermediate with iodine to give iodide C.

b) converfing the aicohol moiety of iodide C to a bromide; and
c) displacing the bromide with sarcosine t-butyl ester to prcvide
 intermediate D. '

tn an eighth;aspect of the present irivention, there is provided a _method of preparing an
;ntermed:ate £

: \NACQgtﬁu-

(Ej: -
_ wherem Ar, is thzenyi aptscmaliy substztuted by up to one methyl or ethyl,
~ the. methaci campﬂsmg

& reducmg mtermedlate B

5b



In an eighth_aspe(qg of the present invention, there is provided a method of preparing an intermediate
E NrtOgtBu ~,.. Ary Br wherein Art is thienyl optionally substituted by up to one methyl or ethyl, the
method comprising: a) reducing intermediate 9b OH -with sodium bis(2-methoxyethoxy)aluminum
hydride (Red-Ai) and treating the resulting intermediate with iodine ta give iodide C OH.er ~ (C); b)
converting the alcohol moiety of iodide C to a bromide; c) displacing the bromide with sarcosine t-butyl
ester to provide an intermediate D; and Sr (Q); d) coupling the intermediate D with a boronic acid
formula ArjB(OH)2., wherein Aryls as described above, in the presence of 4pa||ad|urn (0) catalyst to
give the intermediate of the formula E. tri a nlnth ecpaf the present-invention. there i provided the
mefhod'afprepa’ring a npound of the for "cO2te. u Art Arz (3) wherein -- ., Art isthienyl
optionally substituted by up to one meg?r hyl, and 5c ‘ ' -
o - -
.'_wuth Sodlum izns(2-methaxyethoxy)alummum hydnde (Red»Al) and
treating the resuitmg mtermedzate w:th iodine to gwe fodide C

<y
) | converting the alcoho! moiety of iodide C tea bromide
c) dlsplac:ng the bromsde wrth sarcosing t-butyl ester to prowde an
intermediate D; and

dy | coupling the mte:medxate D with a boronic ac&d formfula AnB(OH)g,
wherein Ary.is as descnbed abova in the presence of. a paﬂaei:um '
(ﬂ) c:atatyst to gwe the mtermedsate of the formula E o

i a hinth as;aect of the present invention. there i e 15 provided the method: of gre_p g & o
npeund of the formula G

~

{G) wherem ‘ -
Aa is- thleny{ opt!onaﬂy subst!tuied by up to {;me methyi ar athyl aud

“..-«._.

5S¢



Are is selected from the group consisting of thienyl, fury) and substituted phenyl, wherein phenyl
substitutents are selected from C1 alkyl, halo, C1,6 haloalkoxy, CI-6 alkoxy, and cyano: the method
comprising: a) reducing intermediate B Br a (B). with sodium bis(2-methoxyethoxy)aluminum hydride
(Red-Al) and treating the resulting intermediate with iodine to give iodide C OH et ~ (C); b)
converting the alcohol moiety of iodide C to a bromide; c) displacing the bromide with sarcosine t-butyl
ester to provide intermediate 0 11N'I"CO2tBu Br ~" ((r)); d) coupling intermediate O with a boronic
acid of the formula Ar,B(OH)2, wherein Ary is as described above, in the presence of a palladium (0)
catalyst to give an intermediate of the formula E 5d N ~CO2tBu Rr (E), e) coupling intermediate E
with an aryl boronic acid of the formula Ar26(OH)2, wherein Are is as describeg abgvﬁu{'ndthe
presence of a_pall&diit yelpetadfEnn Hioonmepnronsrlipa\c themyb HIVhATR gubstine ‘

phenyl, wherein pheny! substitutents are selected from Cag alkyl, halg,
- €15 haloalkoxy, Cq.5 alkoxy, and cyano;

the method comprising. .

a) reducing intermediate B

Br
_ (B)
with sodium bis{2-meathoxyethoxy)aluminum hydride (Red-Al) and
treating the resulting intermediate with iodine 1o give iodide C

[ oH
i
Br
| {C);
~b)  converting the alcohol moiety of fodide C to a bromide;
¢)  displacing the bromide with sarcosine tbulyl ester to provide
intermediate D

SN0,
I
i
Br
(D);

d) coupling intermediate D with a boronic acid of the formula

AryB{OH),, whersin Ary is as described above, “in the -presenée of a

palladium (0) calalyst to give an intermediate of the formula E

5d !



(F); and f) hydrolyzing the ester group of the intermediate F to give.the compound of the formula G. 5e
L According to a tenth aspect of the present invention, there is provided a compound of the formula C
OH Br (C) According to an eleventh aspect of the present invention, there is provided a compound of
the formula D N CO2tBu :', Br (D). According to a twelfth aspect of the present invention, there is
provided a compound of the formula E N'-"CC2tBu 'Arl Br (E), wherein Arz is thienyl optionally
substituted by up to one methyl or ethyl. Still another embodiment may be a pharmaceutical
composition comprising a compound of Formula | and a pharmaceutical acceptable carrier. Yet
another embodiment may-be a pharmaceutical composition comprising a compound of formula 1inan
amount effective to inhibit glycine transport, andahra.r * utically acceptable - carrier. Further
embodiment may be 5f pharmaceutical composmo co |s“ng the compound
(Z2)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-

| AE); A
e) coupling intermediate E with an aryl boronic acid of the formula
ArB(OH):, wherein Ar; is as described above, in the presenée ofa
palladium (0) catalyst to give intermediate F

OB
. Arg
(F); and

f) hydrolyzing the ester group of the intermediate F fo give .the
compound of the formula G.

5e



methylphenyl)prop-I-en-3-yl) sarcosine and a pharmaceutically acceptable carrier. Still another
embodiment may be a pharmaceutical composition comprising the compound (Z)-N-(i-(4-(3-
Thienyl)phenyl)-1-(2-methylphenyl)prop-I-en-3-yi)sarcosine in a amount effective to inhibit glycine
transport and a pharmaceutically acceptable carrier. Yet another embodiment may be compositions
containing compounds of Formula | or the compound (Z)-N-
(1-(4-(3-Thienyl)phenyl)-1-(2-methylphenyl) prop- I-en-3-yi)sarcosine in amounts suitable for
pharmaceutical use to freat medical conditions for which a glycine transport inhibitor is indicated.
Preferred are thos‘éc%%otgiﬁ‘c}ﬁgtﬁgﬁ%ﬁiﬂb‘%ﬂﬁ%ﬁﬁmé@’@%ﬂ'j‘l- therritiraridahespmrsgizdptonditions
for which GhgTomBg\WO (12/066456 PCT/CA02100176 mediated inhibition of glycine transport is
needed, such as the treatment of schizophrenia or cognitive dysfunction. The compounds of the
Formula I or the compound (Z)-N-(1-(4-(3- Thienyl)phenyl)-1-(2-methylphenyl)prop-I-en-3-yl)sarcosine
can be used for s treating a patient having a medigal é#hdition for which a glycine transport inhibitor is
indicated, which indications are as recited abeve-A-preferred indication is schizophrenia. The
compounds can also be used for manufac j a medicament for treating a patient having a medical
condition for which a glycine transport ifibitor is indicated. 10 Definitions The term "alkyl" as used
herein means straight- and branched-chain carbon and@ydrogen containing radicals with 1, 2, 3, 4, 5
or6 carbon atoms and includes methyl,. ethyl and the like. is The term 01.6 as used herein means an
alkyl radical of 1, - r . The term "alkoxy".as ysed herein means straight- and
branched-chain égl\ I%%Dgﬁf’(')%ég tae%%%r?gﬁﬁgg% %&r? %i%?gé?ga s? SRR EEre s Provided s 6%BRRYHF atoms
and include‘gm%fﬂw,a@noxy, t-butoxy and the like. The term "halo" as used herein means halogen

and includes fluoro,
\NAGOQT.BU

E

!

or

(D). ..
According to a twelfth aspect of the present invention, there Is provided a compound of

the formula &

SN CO,BY

{E),
wherein Ar4 is thienyl optionally substituted by up to one methyl or ethyl.

Still another embodiment may be a pharmaceutical composition comprising a compound
of Formula | and a pharﬁwaceutica% aéceptabte carrier.
Yet another embodiment may be a pharmaceutical composition comprising a compound of
formula 1 in an amount effective to inhibit giycine transport, and a pharmacéuticaliy acceptable
carrier. , S |
Further embodiment may be
5f



chioro, bromo and the like: The term "haloalkyl" refers to an alkyl group substituted by one or more is
independently selected halo atoms, such as -CF3. Similarly, the term "haloalkoxy" refers to an alkoxy
group substituted by one or more independently selected halo atoms, such as -OCF3. 30 Preferred
Embodiments Suitable embodiments of the invention include compounds of formula 1 wherein Art is
selected from optionally substituted 2-thiophene or 3-thiophene. In a suitable embodiment of the
invention Art is 2-thiophene. In a preferred embodiment of the invention Arl, is 2-(3-alkylthiophene)
preferably 2-(3 6 WO 02/066456 PCT/CA02/00176 methylthiophene). In. another preferred
embodimenRt BFTRESHIRA EMARE OB COMBERER ha srBRwRd (FHehefied-Ehrbirmmehent-is(2-

3-(4-alkylthioghnbanyiieterdiin-3-(4)-saathyithiaphe pejsrnsuitabiacsohatime ateel teaiavemion Are

is selected & | ' i i ehed pepgdimgnt of th
e sy o S IR ONENELC

invention IS stitLge are ,
the substituehta A& Salc YRRy BRGP-hent >l sanensinim: cyrewkeisstive ta inbisikelvgingnd

cyano. In offfssppafenda phambasinticalts atiremhisaysstibstituent at the 3 or 4 position is selected from

lo CF3, Me, iPr, Meatehha b bR Rerl K [ L 1S3 henyl, In another
preferred embodim LA |15 gﬂgﬁg Ig%aa%ﬁggl%&%%;ﬁr?g[%gé%%?@ g@nﬁﬁ@%ﬁ%ﬁ?ﬂfgim e
3-trifluoromet 8)?%%1@&5 stia ]é‘ ‘gﬁ%ﬂhﬁéﬁ@%‘?@'%‘@Yf?fﬁfﬂ?o?@ﬁﬂ‘bﬁ%?ﬂﬂ'ﬁﬁ"&ﬂﬂ%ﬁ
preferred éiiFSiRricE mhamapsutinsbpeepy isatmekiaatcrmsiiibantthehiprefetvetdtranbodimaniofre is
3-cyanophenyitatecsiatiecerBROgINEE R PERHB AR LORGHEA s&s&&&mqﬁm@ﬁé&%&bﬁmvemio”

Are is z-thim‘g??é%as;ggnas omv " g%{%,fgf,fﬁd embodiment Are is 2-furan. More preferred embodiments
of the invention include: _




20 (2)-N-(1-(4-(4-1sopropylphenyl)phenyl)-1-(3-thienyl)prop-1-en=3-yl)sarcosine, (compound G(i));
(2)-N-(1-(4-(3-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yi)sarcosine, (compound G(ii));
(2)-N-(1-(4-(2-Thienyl)pheny[)-1-(3-thienyl )prop-1-en-3-yl)sarcosine, t5 (compound Giii));
(2)-N-(1-(4- %ﬁlﬂ Phenyl) 1-(3-thienyl)prop-Il-en-3-yi)sarcosine, (compound G(iv));
(Z)-N-(1-¢4~( %oxyphenyl)phenyl) 1-(3-thieny!)prop-1-en-3-yl)sarcosine, {E3RA8UHIE(v)); o.
(2)-N-(1-(4-(3- Methylphenyl)phenyl) 1-(3-thienyl)prop-l-en-3-y1)sarcosine, (compound G(vi)); (Z)-N-(l
V(\/Aro(st))z(/T()r(rSfflskjl%g Ilglg'(!ll;]/CAOZ10O)':flli{7@p@gmgl\-lﬁ?lr6 gﬁbﬁrgh@%&@fﬁﬁg )-1 (331?1)' 1) pounld T
-Gyanophenyl)phenyl)-1-(3-thienyl)prop-
e 3y a U EBR ARy Stinctan. 2o
(2)-N-(1-(4-(3- Thlémd)phﬂmﬁhrﬂd@mmﬂmmo@ ’enﬁwiﬁmﬁiaad (Zb}mﬁm(%t@(ix» s
(Z2)-N-(1-(4-43=Thi nyl):1- 3 eth sarc05| und G(x));
(2)-N-(1-(4- ]?Pﬁ’ L?é%glrx tﬁll %\;F’{%@% me |eny S‘propq en- -y s%rcosme
(compoﬂndt@@@'))g(zpan(ant(he(@ngamgmém)qdﬁmmm@(mra@.ilswm@émn)amdp 1-en-3-io
Y)sarcosnn AP SN I AT SR B bPBEENL (2 ey i eryDprop-

-en-3- yl)sarcosine pound G(xill)); A'most preferred em odlment of the invention is
(Z)-N-(1-(4- mpﬁwmmﬁm@mbr@n@qy?bmﬁqwgmﬁmgﬁ@ Peoimedier is G(iv)). -

manufacturing a medicament for treafing a patient having a medical condition
for which a glycine transport inhibitor is indicated. -

10
Definitions

The term “alkyl” as used herein means straight- and branched-chain
carbon and hydrogen containing radicals with 1, 2, 3, 4, 5 or 6 carbon atoms
and inciudes methyl, ethyl and the like.

15 The term Ci.s as used herein means an alkyl radical of 1, 2, 3, 4, 5, or
& carbon atoms.

The term “alkoxy” as used herein means sﬁ*aight— and branched-chain
alkyl groups terminating in an oxy radicals containing 1, 2,' 3, 4, 5, or 6 carbon
atoms and includes methoxy, ethoxy, t-butoxy and the like.

20

The term "halo” as'used herein means halogen and includes fluoro,
chioro, bromo and the like. S

The term “haloalkyl” refers to an alkyl group substituted by one or more -

5 independently selected halo atoms, such as -CFs.-

Similarly, the term “haloalkoxy” refers to an atkoxy group substituted by
one or more independently selected halo atoms, such as ~-OCFs. .

30 | Preferred Embodiments
Suitable embodiments of the invention include compounds of formula 1
wherein Arq is selected from optionally substituted 2«tﬁiopﬁene or-3-thiophene.
In a suitable embodiment of the invention Ary is 2-thiophene. In & preferred -
embodiment of the invention Ary, is 2-(3-a{kylthiophene} preferably 2-(3-



Another suitable embodiment of the invention is the compound
(2)-N-(1-(4-(3-Thienyl)phenyi)-1-(2-methylphenyl)prop-I -en-3-yl)sarcosine, (compound G(xiv)). In
another embodiment. of the invention, the compound of Formula | is zo provided in labeled form, such
as radiolabeled form (e.g. labeled by incorporation within its structure 3H or 14G or by conjugation to
1251-). In a BiefE&H 3spect of the invention, such compounds, which bind prefecantiediysto GlyT-1,
can be used to identify GlyT-1 receptor ligands by techniques common in the art. This can be

achieved by eUHyARSLLRESCHPNAIREP SrerkOdNenRBaRAEH: of DR ARAAlgand then

incubating th%ire ulting preparation with an equimolar amount of radiolab ompound of the

invention. Gy TP 1df RfHRBerREctRrereoRiadinenidve that(4ighmtaismheaslipy the GIyT-1 site

and prevent praginghnf theladiplabelathgaampound of the present invention. Alternatively, GlyT-1
receptor ligand O candidates ma bc$ identifie%. by first incubating a radiolabeled form of a compound
of the invention theliRel ﬁé’%% DGHHG ?%%QXEBHQH fMeispelesied BemRe candidate ligand. A

more potent SiyFtitlited eptanlighiuphiihe aired finzolansenernd prisandisriaasdiimendislabeled
compotnds CTEEHRTol A s 0PSB B VoG S Em Al L AP Able=sbids. Also
included withf m@m_mmemmmmgmaaﬁmsmﬂJarzdidyydfattgs of : _
ahicved by Sbh A B BBR, T8 SRR S eme 1 o1t O e
(ate 1/ (b) (jE¥qediments, the phenyl substituent at the 3 or 4 position is selected from |
16 . CF3, Me, iPr, MeO, CN and CF30. In a preferred embodiment, Ar- is 3-
methoxyphenyl. In another preferred embodiment, Ar; is 3-methyl phenyl. In
yet another preferred embodiment, Arz is 3-triflucromethoxyphenyl. In stil
another embodiment, Arz is 3-triflouromethyl phenyl. In a further preferred
embodiment, Ar; is 4-isopropyl phenyl, and in still another preferred -, -
is embodiment Ar; is 3-cyanophenyl. ‘
In suitable embodiments Ar; is thiophene, In a preferred embodiment of
the invention Arz is 2-thiophene. _ _
In still another preferred embodiment Ars is 2-furan. ‘
More preferred embodiments of the invention include; , :
10 {Z-N-(1 —(4:(‘44S'op'ropyiphenyi)pheﬁyf)-1 -{3-thienyljprop-1 -’»én-?:‘-yi)s'é'rébsjﬁ'é; o
{campound G{i)): '
(£} N-(1-(4-(3-Thienyhpheny!)-1 -(3~thiany¥)prop-1 -en-3-yl)sarcosine,
{(compound G(il)) ' - ,
(Z)-N-( 1-(4-(2-Thieny!)phenyl)-1-(3-thienyl)prop-1-en-3-yl}sarcosine,
5 (compound Giii));

T

(Z£)-N-(1-(4-(2-Furyliphenyl)-1<(3-thienyl)prop-1 -en-3-ylysarcosine, ( compound -

Gliv)y

{(£)3-N-{1-(4-(3-Methoxyphenyhphenyi)-1 ~(3-thienyl)prop-1 -en-3-yl}sarcosine,

{compound G(v)); : - ‘ ) :
0 (Z)-N-(‘f-(4—(3~Methylphen_yl)pheny!}-?—(.'ﬂ-thieny!)pmp«’!~en—3—yi)sambsine,

(compound G(vi)); , T
(Z)—N»('_l-(4~(3~(Triﬂuoromethoxy)phenyl)phenyi}-’i -(&thienyi)pmp-'i-enﬁ?x- -:'» o
| yl}sarcosine, (compound Gvity);, . - R



A B C N CO2tBu N*CO2tBu (e) M Are Br Br D E(i-v) N11~ CO2H fts) Ars ---r- ~|] Are ~~ Are LO
F(i-xiv) A2 G(i-xiv) (a): propargyl alcohol, Pd(PPh3)4, Cut, Et3N, r.t.,. overnight; (b): Red-Al, THE, 0 "C,
1 hour,. then EtOAc, 12, -78 C to r.t., overnight; (c): NBS, PPh3, CH2C12, -40 C, 1 hour, (d):
t-butylsarcosine, IK2C03,1U, MeCN, r.t" overnight; (e): Ar1B(OH)2, Pd(PPh3)4, .5 2M Na2CO3, DM-E,
90 C, 4.5 hodtQ W*&i¥B(01-1)2, Pd(PPh3)422M Na2CO3, DME, A, 3 hourSqEEA6tmiTacid, 40 C,
overnight. 0 Compounds of Formula | are readily prepared by the method shown in Scheme | above.

Intermedlatqgmgq@pg%%mg@WH@gg xﬁpé:,llgﬁg,gtgq QA+ ngj iQolabenzene with

propargyl alcohol. Co poun B was 21066456 P A02/00 onverted to iodide C by
treatment wi ﬁ%ﬁﬂﬂﬁ Methoxyethoxy)aluminum hydride(Red-Al) followed by iodine. A two step

process COn&RtNg N(Nmmﬂplm@ﬁw)ql -to-mirmidedeowed Ry iisatasement with sarcosine led to
the mterme iate D. I ég‘ugﬁllate D is a particularly useful intermediate as it allows 5 the preparation

of a number oP@e%wﬁ ere the aryl group can be oriented with complete stereochemical control.

For exampldZgdia{fied-i3tdintmniishBrviyas(Gatiaathitthiandimhasonisragigseryisitheroducts of the
formula E. YES:H;S%Q:HS%BJ) he formula E are also useful chemlcal intermediates.

{&)-N-(1-{4-(3-(Trifluoromethyl)pheny)phenyl)-1~(3-(4-methyithienyl)prop-1- -
en-3-yl)sarcosine, {compound G{xi)); ' '
(Z}N-(1-(4-(3-Methoxyphenyl}phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-

10 ylysarcosine, (compaund G(xii)}; | |
{(Z)-N-(1-{4-(3-Methyiphenyhphenyl)-1-{2- (Snme’chylthaenyl))prop 1-en-3-
yl}sarcesine, (compound G(xiii));

A most preferred embodiment of the invention is
{(£)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thisnyl)prop-1-en-3-yt)sarcosine, (compound
15 G(iv)). ‘ '
Ancther suitable embodiment of the invention is the compound
(Z}- N-(T~(4«(3-Thnenyl)phanyi}-‘l (2-methyipheny)prop ‘i-en-s-yi)sarmsme
(compound Gixiv)). '
In another embodiment of the invention, the compound of Formula [ is
2‘0""""""’bftavidéd'in labeled form, such as radiclabéled form {e.g.labeledby
incorporation within its structure °H or *C or by conjugation to ). Ina
preferred aspect of the invention, such compounds, which bind preferentially
to GlyT-1, can be used to identify GlyT-1 receptor ligands by technigues
- commion in the art. This can be achieved by incubating the receptor or tissue

15 in the presence of a ligand candidate and then incubating the resutting
'preparatien.with an equimolar amount of radioiabelecf- 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. Alternatively, GiyT-1 receptor figand

0 candidates may be identified by first incubating a radiolabeled formof a -
compound of the invention then incubating the resulting preparation irrthe
presence of the candidate ligand. A more potent GlyT-1 féceptor ligénd'will,
at equimolar concentration, displace the radiolabeled compound of the :
invention. ' ' '



These products allow the preparation of numerous compounds with 4'-aryl 10 groups (Ar2 groups).
The products E are reacted with various boronic acids to yield a variety of products of the formula F
which can be deprotected in the last step with formic acid to give the final compounds of type G.
Using the reactions described herein the following compounds of the invention have been. made: N

OR \1} 0\ }WO@®@s6 ~ OR 50 GCI) G(iv) 15 10 WO 112/0(,6456 PCT/6ARZ(04A6, OH OH N~
'O 1 G(v) G(vl) OH ~~ioH OOF, G(vri)..,. ON G(vii N Il OH Ir off S -Y G(ix) G(X) OH N,:\\ SOH | O 4

=~ 11Qp \_ //~1 pF %Q)sa%%?tlg)%gg o?we Ic%n'ﬁi&u'nds of Formula | are most suitably
formed from pharmaceutically acceptable acids. Also included within the scope

of the invention are acid addition salts, sclvates, and hydrates of compounds of
the invention, o

L* '

The conversion of a given compound salt o a desired compound salt is
achieved by applying standard technigues, well known to one skilled in the art.

Scheme 1

[j/ Y - MOH &)
Br ar . B
A B .

(@) (d)
) e

c,
PNy ~ o
\ N o By S co By
_ | } ....{fl._;.. I _____,(,,,f,)__,_
! o Ar,
Br 8y ‘
b Efi-v)
| “NTCOoH
{g)
- !
Ar,
- A
o F{i-xiv) , z Glixiv)

(a): propargyl alcohol, Pd(PPhs),, Cul, EtsN, 1.1, overnight; (b): Red- 0" |
hour, then EtOAc, L, -78 °Ctorit,, overnight; (c): NBS, %Phib()Z‘,HgCigﬁg%g ’ lohg&i
(d): t-butylsarcosing, KoCOs, KI, MeCN, rt, overnight, (¢): AryB(OH)y, P(PPhs)s,
5 2MNeyCOs, DME, 90 °C, 4.5 hours; (f): AB(OH),, Pa(FPha)s, 2M NayCOs, DME
A, 3 hours; (g): formic acid, 40 °C, overnight. : 7 ’

Compourids of Formula 1 are readity prepared by the method shown iﬁ
Scheme 1 above. intermediate B was prepared by the palladium catalysed
reaction of 4-bromoiodobenzene with propargy! alcohol. Corﬁpound B was

9



G(xiii) G(xiv) s The compounds of the invention may be administered orally, sublingually, rectally,
nasally, vaginally, topically (including the use of a patch or other transdermal delivery device), by
pulmonary route by use of an aerosol, or parenterally, including, for example, intramuscularly,
subcutaneously, intraperitoneally, intraarterially, intravenously or intrathecaily. to Administration can be
by means of dYSUHBsfdFfperiodic or continuous delivery. The compounds of thedpyeytiagpgay be
administered alone, or are combined with a pharmaceutically-acceptable carrier or excipient

according to gianeiaed iZ1&&?@9(845}}59&5{%%&WQ8699&1@}3%‘%%%%%@&%@%5@2: i;gsalules’

mode of administration, the compounds of the invention may be use

lozenges, chBY(AHAEERRT-MDdRLewE R desingr b bve Ries, PIgresssooRisingaindneersiemsions, and
the like. In thet arasof itableimida FIRsN AL AERHRRLrRIACAR LBriRmhSAdiypysirate and salts of
phosphoric acid. Vario sr#is'n egrants such as starch, and lubricating agents such as magnesium
stearate and'?g‘?m%% mAns Resipls aﬂﬁ&Q%?Lé?&iyddﬁﬂfﬂkmwat%ﬁgﬂl‘é“@f‘f’ﬁ, useful
diluents are khetpsepanatibigbfraciesier veighi=Robeitvienariyar)syldhsleaked Gfakaiy sweetening
and/or fIavormgl%%%,lLr;éfeiLoS éeeagﬁed.. chcﬁ%rent?al administration, sterile solutions of the compounds
of the invention are LBUANy preparad an Bl SF FEPERRBoRITPS RBReddIE R d and buffered.
For intravendi@s usegtind wotiavenince iicatinic atisklitederhpridibesontrellrfiiernder the preparation
isotonic. For ocularﬁg{?i istration, i nts. ¢ droppable liguids may he delivered by ocular 15
delivery systems know %@%@%é\‘ stﬁgﬁgjg%;ﬁc%%r o %@8%#8%83%%mﬁmitiohs can
include mucdmfiyRREadbRER aliohtie samivnctiondretious utateduydowiprdpsfyinethylcellulose or
polyvinykalc reseryatl S ' id, nzylchromium chloride, and the usual
quantities ofggﬁj%grl@gn%%y%%ﬁm @rag%ﬁgyégémgﬁg% ‘&‘ﬁfg% E"é"r?a%‘r"( ﬁ%ocarriers will be
selected to BEChBrowiRileabRanavcinefdmbaonist Bwhinlvasn be deprotected in the last

step with formic acid to give the final compounds of type G.

Using the reactions described herein the following campounds of the
invention have been made:

13
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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
25 such vehicles include theobroma oil, glycerinated gelatin, hydrogenated vegetable oils, mixtures of
polyethylene®fhH&sdi4/arious molecular weight and fatty acid esters of polyethgienaglicol. See,
Remington's Pharmaceutical Sciences, 16th Ed., Mack Publishing, Easton, PA, 1980, pp. 1530-1533
for further disc‘ussio'n of suppository dosage forms. Analggous o gels or creams can be used for
vaginal, urethral and reg l-agftinistrations. Numerou ladimidstration vehicles will be apparent to
those of ordinary shi '
formulations and £

from mineral agids, s&&h as hydrochloric, hydrobromigyiphosphoric, rnetaphosphoric, nitric and sulfuric

acids, and organic acl g such as tartaric, acetic, citric, malic, lactic, fumaric, s benzoic, glycolic,
gluconic, succinic, p-toluenesulphonic and arylsulphonic acids, for example. Examples of
pharmaceutically acceptable hase addition salts for use.i sent invention include those derived
from non-toxic mefalslsuch ks sodium or potassiu oniwm salts and organoamino salts such as
triethylamine altu ficfous appropriate suc d known to to those of ordinary skill. The
physician or ﬁ i [ lect the appropriate dose and treatment regimen

maintain a seremn lew@iiof compounds of the inventior@é‘é?ﬁ/veen about 0.01 pg/cc and 15 about 1000
pg/cc, preferably between about 0.1 pg/cc and about 100 pg/cc. For parenteral administration, an

dlternative measure of preferred amount is
N
i "

/\;rGH

é.(xzi,i} |

5 The compounds of the invention may be administered .ora!iy,
sublingualty, rectally, nasally, vaginally, topically (including the use of a patch
or other transdermal delivery devics), by pulmonary route by use of an -
aerosqi, or parenterally, including, for example, intramuscutarly,
subcutaneously, intraperitoneally, intraarterially, intravenously or int—rétheca{ly.

ic  Adminisiration can be by means of a pump for periodi-d or continuous delivery.
The compounds of the invention may be administered alone, or are combined

with a pharmaceutically-acceptable carrier or excipient according to standard

1



from about 0.001 mg/kg to about 10 mg/kg (alternatively, from, about 0.01 mg/kg to about 10 mglkg),
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 20 administrations, an alternative measure ofpreferred administration
amount is from about 0.001 mg/kg to about 10 mg/kg (from about 0.1 mg/kg.to about 10 mg/kg),more
preferably frofPdBEEEFO1 mg/kg to about 1 mg/kg (from about 0.1 mg/kg torbmand2mehg). For
administrations in suppository form, an. alternative measure of preferred administration amount is

from about Ophanragéiteitaiide makmerepse el GRALTRIL AN A radfkpdgahout 1. molka.
S, pr

For use in assf?féi{r?]? forBz%ctivity in inhibiting glycine,transport, eukaryotic * erably QT-6 cells

GUEF FBYSBHIRG L RR NS bser T ArR forR Pl iakivstcsansiiest heemameknown variants of

derived from g

human GImie@ﬂwgégnﬂiytﬁiMTeé, dckwbydrsl fy@gﬁgﬁrggra%{ygsﬁs%c%mr%ﬁ@IyT-Zé(')I'Q% + 100
sequences o IyT-1 transparters are descri in Kim et al., Molec, Pharm. 45: -617, 1994,
excepting thagtlt‘{%ﬁe%%gaoéghég gﬂ&%ﬁﬁﬁ; tﬁ%ﬁé?(t?@ﬁ?eoiﬁaﬁﬁnﬁﬁaf%qﬁaiéi%‘é%%rely inferred from
the corréspoftiugiedadeses sosequerticatcTans Mateyoipnopisiin-enrsedipgrrasiience has now been
13 WO 9210@@ 8 01.76 .confi d.to.correspond to that inferred by Kim et ai. The
sequence of Gly?/ﬁT- %ﬂéﬁ%ﬁ%ﬁﬁﬁ . ?E%ﬁ’ﬁﬁ@’@@@%%s?%ﬁ@% TAETpOrated herein by
reference in fEaf@ N I aiaencewinheusathanteiefs? BalesatibgthinisttBioRatent No. 5,919,653

which is incoxpaEiRtheREINRY fefarenge.in.i fi itable expression vectors include
pRc/CMV (tnvit%o en), Zap Exﬁ@%ﬁ%&(gﬁiﬁ%éﬁgﬁ%ﬁ% %?/germvg?l 5olla, CA; hereinafter
"Stratagene'ﬁ’,oﬂéﬁ RI? SiysBie R B veriadr SesainayssisnBloesdipt flsSikrirlg Bhagemid Vectors

(Stratagene)ataaGuiteh KSHB5RERREY @Mﬁil\{ls@%&%{'éMréi@%WBI(i;&eg}éﬂ?ér@g@g\a%ﬂ%s- A suitable
ed Gly

expression vegctor is caﬁable of 10 fostering expression of the inclu In a suitable host

cell, preferaBly &b AR AR ReaPaprkredinspbixafjoacauligals @re suitably

adjusted and buffered. For intravenous use, the fotal concentration of solutes

should be _cont_roﬂed to render the preparation isotonic. For ocular
administration, ointments or droppable liquids may be delivered by ocular
15 delivery systems known to the art such as applicators or eye droppers.. Such
compositions can include mucomimetics such as hyaluronic acid, chondroitin -
sulfate, hydroxypropyl mathylceliulose or polyvinyl aleohol, ,;fnreservaﬁves such
as sorbic acid, EDTA or benzylchromium chioride, and the usual quantities of
diluents and/for carriers. For pulmonary administration, diluents and/or o
20" carriers will'be séléctéd to be appropriate to allow the formation of an aeresaf "
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 temperaturé
but melts at body temperature. The substances commonly used to create
25 such vehicles include theobroma ofl, glycerinated geiatin, hydrogenated
vegetable oils, mixtures of polyethylene glycols of various molecular weight
and fatty acid esters of polyethylene glycol. See, Remington's -
Pharmaceutical Sciences, 16th Ed., Mack Publishing, Easton, PA, 1980, pp.
| 1830-1533 for further discussion of suppaository dosage forms.” Analogous -
0 gels or creams can be used for vaginal, urethral and rectal administrations. -~ *
Numerous administration vehicles will be apparent to those of ordinary
| skil! in the art, including without limitation slow releass formulations, fiposomal
-formulations and polymeric matrices. T ”



prokaryotic. Such preferred host cells include amphibian, avian, fungal, insect, and reptilian cells. 15
Examples Example 1: 1-(4-Bromophenyl)prop-1-yne-3-ol (Intermediate B): To a solution of
4-bromoiodobenzene (10.0 g, 35.3 mmol) in triethylamine (Et3N, 100 mL) was added propargy!
alcohol (2.7 mL, 2.57 g, 45.9 mmol), Cul (0.81 g, 4.24 mmcl), and Pd(PPh3)4 (1.63 g, 1.41 mmol).
The mixture W4@ SP&E920 -overnight, then the reaction mixture was concentP@EdAQelkrTIN
chromatography (20-35% EtOAclhexanes) provided 1-(4-bromophenyl)-1- propyne-3-ol:B (6.58 g,

88%) as 2 yellow/orangmphilof phitociditacceplabil bold Huditlnd4ffbrdidh 29 (d. 2H)
7.45 (d, 2H): 25 Example2: 1 (4 romop hen%éi )-1-iodoprop-Il-ene-3-ol (intermediate C): A solution

of 1-(4-bromo e?{ﬁ)sq"p‘W ‘%j&‘)t%sg? ”E‘?ﬁrﬁ@l}‘lH"Bﬁl’ﬂ}cﬁ@g@t@ﬁ%ﬁ'ofuran(THF 66 mL)

was chilled inrgriioettiarib, Hyﬁ%rcwfw %ﬂuﬁmkaﬁ@tébﬁb@ﬁgﬁ@ RhMentBlirks19.4 8; 62.4
mmol) was agg%g dro W|se aver 1 tes fter. 1 hour ethyl acetate (EtOAc, 3.0 mL, so0 2.75 g,

31.2 mmol) wag added. THe reaet ﬁ IR EEHCa S Cle%?gEei%ﬁtécbﬁfﬂ"aA@olutlon of
12(12.7 g, 49t$ﬁm@l)gwmrw@iuum1a4Eu(ﬁﬁrumlp}wmaddem)mm&a, B o@siedien mixture was

allowed to slogg;egv%meﬁggﬁ%g l?%g&%@ ugf% lrmg@éu{ggﬁggcggﬁgﬁﬁ ﬁuench \with saturated

Na2S03 and filteréd throu lterc e was was 986456
PCT/CAQ2/0GENS fEE@%lW‘ﬁi@mtﬁﬁ@WagmaﬁheddwﬂE\ﬂmeeaiwimmé*pdnadrﬁmgm@ filtered, and

concentratedn@gpmghrgg@}e@ﬁﬁ@? @Qs@n@rpéﬁ{%ﬁgﬁ%?ﬁ%&g ﬂﬁ% SrATRRE S0 MHz,

(2)-1-(4-bromophenyl)-1-iodopropene-3-o0i C (8.82 g as a yellow s
CDCI3) 1.82 fGupsAredamipsshit, Mm@%(@mprsa‘fesw@ salfy wilbelanixample 3:.
(2)-N-(I-{4-brameephenyidid=aosgnop-1-en-3-yl)sarcosine, tbutyl ester (intermediate D): A solution of

Z)-1-(4-bromophenyl)-1- jodopropene-3-ol C (8.81 g, 26.0 mmol) in CH2CI2 220 mL was chilled in a
( ) ( P )fjl)xe phys?cp anpor other heal&h carega profass:ona)! can select the )

appropriate dose and treatment regimen 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 ug/ce and

15 about 1000 ug/ce, preferably between about 0.1 ug/ce and about 100 ug/ce.

‘ For parenieral administration, an alternative measure of preferred amount is
from about 0.001.mglkg to about 10 mg/kg (alternatively, from about 0.01 °
mg/kg to about 10 mg/kg), more preferably frbm about 0:01 mg/kg to about 1
mg/kg (from about 0.1 mgfkg to about 1 mg/kg), will be administered. For oral -

207" administrations, an altemative measure of preféirad administration amountis
from about 0.001 mgfkg to about 10 mg/kg (from about 0.1 mg/kg to about 10
mg/kg}), more preferably from about O.G_'i‘ mg/kg to about 1 mg/kg (frém about
0.1 mg/kg to about 1. mg/kg). For administrations in suppository form, an.
alternative measurs of preferred administraﬁoh amount is from about 0.1 -

25, mg/kg to about 10 mglkg, more preferabiy from about 0.1 mg/kg to about 1 -
mg/ka. . :

For use in assaying for aclivity in inhibiting giy'cine transport, eukaryotic
cells, preferably QT-6 cells derived from quail fibroblasts, have been
| transfected to express one of the four known variants of human GiyT-1,

30 namely GlyT-1a, GlyT-1b, GlyT-1¢, or Gin-‘i d, or human GliyT-2. The
sequences of these GlyT-1 transporters are described in Kim et al., Molec,
FPharm. 45: 608-617, 1994, excepting that the s_equencé encoding the extreme
N-terminal of GlyT-1a was merely inferred from the corresponding rat-derived
sequence. This N-terminal protein-encoding sequence has now been .+
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io dry-ice/acetonitrile bath under argon. PPh3 (10.9 g, 41.6 mmol), and N- bromosuccinimide (NBS,
7.40 g, 41.6 mmol) were added. After 1 hour the reaction was -quenched with saturated NaHCO3.
The mixture was washed with saturated NaHCO3 and brine, dried (Na2S04), filtered, and
concentrated, The residue was immediately taken up into anhydrous acetonitrile (MeCN, 15 104 mL).
t-butyl sarcode Hy#sthloride (5.20 g, 28.6 mmol), K2CO3 (35.9.g, 260 mrk6I/EMA/KT91.6 g, 130
mmol) were added. The mixture was stirred overnight, then filtered and the filter cake washed with

EtOAc. The filirdiensdes mrt@qmbu@tmema@étpmnﬁtamaé@raﬂ%@rga&feﬁ&@aﬁ@;ﬁﬁ-washed with
brine, dried Q bter on rat q’i“% rfB éO hromatogr hy 20% EtOAc/hexanes)
provided (Z)-N- %l RrERD %gh@d) ?5% Lér%}g [EOLTHE § %558 8% g, 80% over 2
steps) as a_fiefier &moevim dii. éﬂﬁﬂ&MR'{B@&Mﬂenﬁ@ﬁﬂB)elm&(m%Wﬂ%& (Gestrided.#3 (s, 2H), 3.43
(d, 2H), 6.12 (tal d H mple,, o
4-1:-(Z)-N-(l- 4 r%%ﬁ%% ﬂ(}acgny @ﬁzéﬁ? é}o%) yﬁgat}%%ﬁg,ytﬁﬁft?}leé‘sct%f'rtil;'ﬁermediate E()):
To a solfitiorBfi(gt)- Ns(llli@bf%mmwmmwm&mmbmﬂepmr D (29.86
o000, sl SRR o] LamERaRRaR 0020,

70 47mmol), Pd(PPh3)4 (3 20 mmol), an o mL
to 90 C with \WIGHEEEHRO REHH! (&Mé(lﬁ'f SMovaeties (HleaiagenewBiessiol &6 Partitioned

between Et%g@@l:W@@éto?@%&%@rﬁaai%mw&s(ﬁﬁhmgén@ynswﬁh(m%wQﬁ%)! filtered, and

concentrated. Co I'goma F%p % acetone/hexanes) provided

(2)-N-(1-(4- 6?8% A SHHERIR SXERRIOHUPCERRET cBpale62/066356
PCT/CMZl@M@ﬁn@éX&E@s@@@0?8&%)!15&@0%'@&?@&!&!\1?{'8éﬁ@@tﬂ@%s@%ﬂﬁ) 1.43 (s, 9H), 2.36

(s, 3H), 3.14 (s 3.28 (d, 2H), 6.16 (7, 1 H), 6.8 7.12-7.1 m 3H), 7.32 (collapsed dd, 1
H), 7.41 (d, & fgga i&a( (RI %ﬂ'ﬁh?é&b@%ﬂr%ﬂ?lw?}%@ﬁd}b?cﬁymw 91) sfffe, tbutyl ester
(IntermediaterBkigiydtica é?aufapfe&nmﬁ@s%le(éﬁééiﬂclude amphibian, avian, fungai

insect, and reptilian cells.

15 Examples _
Example 1: 1-(4-Bromopheny!)prop-=1-yne-3-0l (Intermediate B): To a-
solution of 4-bromeiodobenzene (10.0 g, 35.3 mmol) in iriethylamine {EtzN,
100 mL) was added propargyl alcohol (2.7 mL, 2.57 g, 45.9 mmol), Cul (0.81
g, 4.24 mmol), and Pd{PPha)s (1.63 g, 1.41 mmo!) The mixture was stirred
20 overnight, then the reaction mixtlrs was concentrated, Colomn 7 ™7
chromatography (20-35% EtOAciheéxanes) provided 1-(4 -bromobhenyl}-'t-
propyne-3-ol B (6.58 g, 88%) as a yellow/orange solid. 'H NMR (300 MHz,
CDCls) 1.77 {t, 1H), 4:48(d, 2H), 7.29{d, 2H), 7.45 (d, 2H).

25 Example2: (Z)-1-{4-Bromophenyl)-1-iodoprop-1-ene-3-ol {Intermediate C):
A solution of 1-(4-bromophenyl)-1-propyne-3-ol B (6.58 g, 31.2mmol} in
anhydrous tetrahydrofuran (THF, 66 mL) was chilled in an ice bath. A65%
wiw solution of Red-Al in toluens (PhiMe, 18.7 mf_, 19.4 g,82.4 mmol) was -
added dropwise over 15 minutes. After 1 hour ethyl acetate (EtOAc, 3.0 mL.,

30 2.75 9, 31.2 mmol) was added: The reaction mixture was chiied in a dry-

 ice/acetone-bath. ' A solution of I» (12.7 g, 49.9 mmol) in anhydrous THF (65
mL) was added dropwise: The reaction mixture was 'a'!lowed to slowly warm
to room temperature overnight.  The reaction was quenched with saturated’
NazS0; and filtered through Celite. The filter cake was washed Weil with

14



bromophenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosine, tbutyl ester E(ii) was prepared from
(2)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine, tbutyl ester D and 2-thiopheneboronic acid
to provide 243 mg (52%) of a 10 yellow oil. 1H NMR (300 MHz, CDCI3) 1.43 (s; 9H), 2.39 (s, 3H), 3.16
(s, 2H), 3.38 (d, 2H), 6.16 (s, 1 H), 6.90 (d, 11-1), 7:04 (collapsed dd, 1H), 7.19 (d, 2H), 7.35 (d, 1 H),
7.42 (d, 2H). &8 #)eiNs61-(4-bromophenyl)-1-(3-(4- methylthlenyl)prop l-en-3 }@y%@ggﬁy&e tbutyl
ester (Intermediate E(iii)): Ina similar fashion (Z)-N-(1-

(4- bromophe@@) )g{ (3-[(‘,41r twaegl h ‘%‘(ﬁ 8\é%sarc(?ilne %Jé)é%a@h% g£5||¥v¥§% grepared from

(2)-N-(1-(4- bromop eny oprop- -
3-methyl-4- thm@wmnmechclqkarpmmmmmmgﬂ(@l(%mm;ammhéﬂ ;b&MRié&OO MHz,

o L G S DR
yi)sarcosine, 'bu A SREEEPY) (UnilbimiBH (ashpséd)ad; @HE .25 (t, 1H),

(4- bromophem](t{qu me&tgy@@fqyl)prop -1-en-3-yl)sarcosine, tbutyl ester E(iv) was prepared from
(2)-N-(1-(4- bromopheny{j 1-iodoprop-1-en-3- yl)sarcosine, tbutyl ester D and
3-methyl-2-thiopheneboronic acid to provide 436 mg (47%) of a yellow oil. 1H NMR (300 MHz,

CDCS) 149 xnpi ST LM oS 3 SASSar) 00 0 1)
(Z)-N-(1-(4- bzfg)h ﬂ%‘%@?&#ﬁP%mﬁ)ﬁ?iﬂ'?@ﬁfS(-Z}yT)'ééTEB%‘?\%OWP'éSter (intermediate
'I[Eb(vt))l Ina smmnmm@wm(:(ag 8; Ct:),r ?&iﬂ?g&@l})ﬂ{ﬂﬁgmﬂ&mﬁ%qg(m%t@@ﬁ -¥l)sarcosine,

utyl ester repared from
(2)- KI (1Slt§1 Eﬁ%@g %lo%ép%ﬁl e l%],cé?n(!v@%p é?@oé)m@@dtﬁhylboronic acid to

provide 379 rh@(@@)@!;@ﬁmn}@ﬂdw&ﬁ TEGg de.5hmo!) were. added After 1 hour the
(2)-N-(1-(4-(4cgepeprvinhgnu @ﬁ%@?&y%ﬁw S TSRO WaR WL gster

(Intermediate FQ) Toa solutlon 0
saturated NaHCOs and brine, dried (Na;S0Oy), filtered, and concentrated.

The residue was immediately taken up into anhydrous acetonitrile (MeCN,

15 104ml). t-butyl sarcosine hydrochioride (5.20 g, 28.6 mmol), KeCOs (35.9 g,
260 mmol}, and Kl (21.6 g, 130 mmol) were added. The mixture was stirred-
overnight, then filtered and the filter cake washed with EtOAc. The filfrate
was partitioned between EtOAc and water. The organic pﬁase was washed
with brine, dried (MgSOQy), filtered, and concentrated. Column.

20 " chromatography (20% EtOAc!hexanes) provided (Z)—N-('i—(4~bromopheny!} 1=
iodoprop-1-en-3-yl)sarcosine, 'butyl ester D (9.83 g, B0% over 2 steps) asa -
light brown oil. "H NMR (300 MHz, CDCls) 1.48 (s, 9H), 2.46 (s, 3H), 3.23 (s,
2H), 3.43 (d, 2H), 6.12 {t, 1H), 7.34 (d, 2H), 7.43 {d, 2H).

25 Example 4-1:(Z)-N-{(1-(4- bramophenyl) 1-(3-thtenyi}prop— “en-3-

' vi)sarcosine, ‘butyl ester {Intermediate E(i)}: To a solution of (Z)w-N ~(1-(4-- -
‘bromophenyl)-1-icdoprop-1-en-3-yl}sarcosine, ‘butyl ester D (29.86 g,64.06. " -
mmol}.in dimethoxyethane (300 mL) was added 3-thiopheneboronic acid

| (8.02 g, 70.47 mmol), Pd(PPhs). (3.70 g, 3.20 mmol), and 2M Na,CO0; (300
30 mL). The reaction was warmed to 90 °C with vigorous mechanical stirring for -
- 4.5 hours. The mixture was cooled, and partitioned between EtOAc and
' _water The arganic phase was washed with brine, driad (MgS0.), filfered, and -
concentrated. Column chromatography (2-5% acetone/hexanes) provided -
 {ZN-{1-{4-bromopheny!)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, butyl ester .

15.



(4-bromophenyl)-1-(3-thienyi)prop-1-en-3-yl)sarcosine, tbutyl ester E(i) (21.14 g, 50.05 mmol) in
dimethoxyethane (210 mL) was added 4- isopropylbenzeneboronic acid (16.41 g, 100.1 mmol),
Pd(PPh3)4 (2.89 g, 2.50 mmol), and 2M Na2C03.(210 mL). The vigorously stirred mixture was
heated io to reflux for 2 hours. The mixture was cooled, and partitioned between EtOAc and water.
The organic PHAZEWEE washed with brine, dried (MgS04), filtered, and con@ERtFAEHNCSIUMN
chromatography (2-5% acetonelhexanes) followed by a second chromatography (2-20%

15 touty) ooty £} (08,060 BL00 ne Ayl LR 00 R, G L8 0, 610, .44 (0,
tbutyl es , 81%). as a.yellow oil. Hz : : , 1. S,
9H), 2.39 (s%g)qz‘z%é)(r?%% ,.?1)?%%1@%5&%?%)3%-(@ H)%%)Q@'@l@iq*-li}ﬁz 31&7118), 7.18 (d, 1 H),
7.26-7.35 (nmbHE)/ 2027 (5dliepsedttld 20H; 27,41 (d, 2H). '
(2)-N-(1-(4-(3-Thienyl)phenyt)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, tbutyl ester (Intermediate F(ii)): In
a similar fashion (Z)-N-{I-(4-(3- Thienyl)phenyl)-1-(3-thienyl)prop-1 en-3-yl)sarcosine, (butyl ester F(ii)
was préparéelr6ariiE) IN4ds(aroaphepiydlR g 2-4BenphphpmiiHeen33ylygsaroeiing, (butyl ester E(j)
and 3-thiop ' i i _ 509 I il,5-3
(Z)-N-(1-(4-%%%%%&@%&%5%%&@@&gg?ﬁseén?-&(é?)gé%é@n@%ﬂ@%ster (intermediate F(iii)): In
a similar fasPBRERRRIYD-(U{2-tisRyDisreiyeni3alinmnosrep i 3sibs (i sime, tbutyl ester F(iii)
was 30 preRﬁ%mr@ﬂ'MN@TQ@-B}%W%%QQFIHSB}SQBF?—'&?QS‘-%&%&&&%Sine’ tbutyl ester E(i)
i %) of a'yellow oll. 1

and 2-thiopf%1§boronica0|d to provide 300 mg, (649 | 021066466
PCT/CAL2 Ry 78te5.1: 309 Rri{ophenebpyppiRar-tn @ravisky AfRapaLtea?e ghaarcosine, butyl
e oD T Tt N o orls 239 (5200, 2.0 5 260,
-ury Y8z (P UUE0Y cL-en-ooyl ' u IV
2N (0 BTGy BTG By b AR 70 (coilapsed de, 110, 718 (a2,

7.35(d, 1H), 742 (d, 2H). e : : '

4-3: (Z}-N-{1-(4-bromophenyi)-1-(3-(4-methylthienyl)prop-1-en-3-
15 yijsarcosine, ‘butyl ester (Intermediate 'E(i'ii)): In a similar fashion (Z)-N-{1-
(4-bromophenyl}-1-(3-(4-methylthienyl)prop-1-en-3-yl)sarcosine, ,‘butyl ester
E{iii) was prepared from (Z)-N~( 1n(4-bromophenyl)—‘! -iodoprop-1-en-3-
yl}sarcosine, ‘buty] ester B and 3-methyl-4-thiopheneboronic acid fo provide
574 mg (61%) of a yellow oil. "H NMR (300 MHz, CDCls) 1.42 (s, OH), 1.85
20 (s, 3H), 2.33:(s, 8H}, 3.10-3.12 (m, 4H), 6.35 (t, 1H), 6.99 (d, 1H), 7.03(d, ~
- tH), 7.10(d,.2H), 7.38 (d, 2H). T o '

4-4: (Z}-N-{1-{4-bromophenyl}-1-(2<{3-methylthienyi}prop-1-en-3--
~ Yyl}sarcosine, ‘butyl ester (Intermediate E(iv}): 'ln & similar fashion (Z)-N-(1-
33 (4-bromophenyl)-1-(2-(3-methylthienyl)prap-1 -en-3-yl)sarcosine, butyt ester -
E(iv) was prepared from (Z)-N-(1~(4-bromopheny!)-1-iodoprop-1-en-2-
yl)sarcosine, 'butyl ester D and 3—methyl—2~thiopheneboronfc acid to provide
436 my (47%) of a yeliow oil. H NMR {300 MHz, CDCls) 1.43 (s, 9H), 1.97
(s 3H), 2.35 (s, 3H), 3.12 (s, 2H), 3.16 (d, 2H), 6.43 (t; 1H), .80 (d, 1H), 7.14 -
30 (d, 2H), 7.26.(d, 1H), 7.40 (d, 2H).. SRR R

4-5: (Z}-N-(1-(4-bromophenyl)-1-{2-methyiphenyl)prop-1-en-3-
yl}sarcosine, ‘butyl ester {Intermediate E(v)): In a similar fashion (Z)-N~(1-
(4-bromophenyl)-1-{2-methylphenyl)prop-1-en-3-yl)sarcosine, buty! ester Efv) -

_‘ 16



s yl)sarcosine, tbutyl ester E(I) and 2-furanboronic acid to provide 216 mg (82%) of a yellow oil: 'H
NMR (300 MHz, CDCf3) 1.44 (s, 9H), 2.38 (s, 3H), 3.16 (s, 2H), 3.30 (d, 2H), 6.23 (t, 1H), 6.48 (d,
1H), 6.64 (d, 1 H), 6.90 (d, 11-1), 7.16 (d, 1 H), 7.26-7.35 (m, 3H), 7.46 (s, 1 H), 7.58 (d, 2H). 10 5-5:
(2)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-thienyl)prop-1-en-3- yl)sarcosine, tbutyl ester (intermediate
F(v)): In a sirfMQr'f4HiSA (Z)-N-(1- (4-(3-Methoxyphenyl)phenyl)-1-(3-thienyl)propA:en@ryisarcosine,
tbutyl ester F(v).was prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1- en-3-yl)sarcosine,
tbutyl ester E(i) and 3-mgethoxy I nic acid to ispravige 241 %% Jlow oil. 'H NMR
(300 MHz, ¥BCISPEES {E"“@@%%b fé%ﬁs‘?%?%ff‘@éﬁy ,’%388’?&’,'21%{“93%@&(%{‘%5@&6.26 t, 1 H),
6.88- 6.93 (hutPHstérD tmdlnldyiiseson® @aidie)prceBiz. 38 mgAB§ %) 51 2d/shay @-6:
(2)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-I-en-3 20 yl)sarcosine, tbutyl ester (intermediate
F(vi)): In a similar fashion (Z)-N-(1 (4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-I-en-3-yl)sarcosine,
tbutyl ester ExguinplaSpte fardéHflcii-(2)soprqpyiphia yixd Stk bpnognis- yl)sarcosine,

tbutyl egter B{iye %%ﬂ@&g%ohsnggw%cmem Toc(84icRf & pajawvellow oil. 'H NMR
( H). 6.26 (t, 1H),

o
‘ X{‘éq:“;ﬁg.
(300 MHz, CDCI3)'1:45 (s, 9H), 2.40 as (s, 3H), 2.42 g 3H), 3.17,(5, 2H). 3:3.2.(¢; 2
6.94 (d, 1H4-presoppie( ) Je(B-tirnylpropn! S0 ¥HSFELosine sbpivi ester B (21.1

(2)-N-(1-(4-@B4 b premsetRaxmehenvbeiawy 2 Iribjanb gt 8n-3-yl)sarcosine, thutyl ester

(Intermediate F(vii)): In a similar fashion (Z)- so
N-(1-(4-(3-(*?&%%?@49@&?8%&%%%&%9@1&239rh1%6FSFBBQQJJ?]@? Vst 6 TR B ester Fvii)
was preparggieam 44 N NebOmmppbent)- THS Waerylisivostitred-Shiysarsasinreaiadty| ester E(i)

- i H H H 0 .
PeTIChQ2 OB I L B R T S B LD Jhsarcosine,
'butyl ester éintewabshatEHe(wdirit pisindavdashishe)witiidbrine, dried (MgSO4), filtered,
(4-(3-CyanophenyhRieiuld - (BRI MR bR AT S G RN RSiGhes) |

foliowed by a second chrdmatography‘(z-za% EtOAc/exanes) provided (Z)-
N-(1-(4-(4-isopropyiphenyl)phenyl}-1-(3-thienyl)prop-1-en-3-yl)sarcosine,

15 ‘butyl ester F(i) (18.85 g, 81%) as a yellow oil. 'H NMR (300 MHz, CDCls)
1.29 (d, 6H), 1.44 (s, OH), 2.39(s, 3H), 2.95 (hept, 1H), 3.16 (s, 2H), 3.30(d,
2H), 6.26 (t, 1H), 6.93 (d, 1H), 7.18 (d, 1H), 7.26-7.35 (m, 5H), 7.50-7.54 (m,
4H).

20 5-2: {Z)-N-{14{4-(3-Thienyl)phenyl}-1-(3-thienyl)prop-t-en-3yljsarcosing, = "
‘butyl ester (Intermediate F(ii)): iIn a similar fashion (Z}-N4{1<{4-(3-
Thienyt)phenyl)-1-{3-<thienyl)prop-1-en-3-yl)sarcosine, Youtyl ester F(ii) was

. prepared from{Z}-N-(1 -(4-brombpheny!)-1 -(3-thienyl)prop-1-en-3- |
yl)sarcosine, 'buityl ester E(i) and 35thi0phéneboronic acid to provide 1.00 g
25 (50%) of a yellow oil. ‘

5-3: _(Z.)-Nn('l~(4—(2-Thienyl)phenyl)—1-(3-thienyf)pmp-1-eh-3-yl}sarcosine, :
~ 'butyl ester (Intermediate F(iii)}: In a similar fashion (Z)-N-(1-{4-(2-
- Thienyl)phenyl)}-1-(3-thienyl)prop-1-en-3-yl)sarcosine, "butyl ester-F(iii} was
30 prepared from (Z)-N-(1-{4-bromophenyl)-1-(3-thienyl)prop-1-en-3-
yl}sarcosine, 'butyl ester E{i) and 2-thiophensboronic acid io provide 300 mg
(64%) of a yellow oil. - ' '



F(viii) was prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-thienyi)prop-I-en-3 s yl)sarcosine, tbutyl ester
E(i) and 3-cyanophenylboronic acid to provide 57 mg (77%) of a yellow oil. 5-9: (Z)
N-(1-(4-(3-Thienyl)phenyi)-1-(2-thienyl)prop-I-en-3-yl)sarcosine, tbutyl ester (intermediate F(ix)): In a
similar fashi &))2}\1((‘%5 4-(3 io Thienyl)phenyO-1-(2-thienyl)prop-1-en-3-yl)sarcosine, tbutyl ester F(ix)
was prepared from (Z)-N-(1-(4-bromophenyl)-1-(2-thienyl)prop-1-en-3- yi)sarte5ifé!6tys ester E(ii)
and 3-thiopheneboronic acid to provide 152 mg (76%) of a yellow oil. 1H NMR (300 MHz, CDC13)
1.44 (s, OH), BAALHND:{4-{BSHEryINh Sy 1)1 24Hi Endi firdp) - 6n93- s hridbsTrd (dd, 1 H),

7.35-7.39 1 . B4.(d, 2H). 5-10: .
(Z)-N-(l-(4-(&%ﬁ%&h@%ﬁ?@?Zﬁ%ii%éﬁe%ﬁﬁﬁ%ﬁ- SHOR (NrtbEHE toutyi ester
(intermediaté F¥pHaNYSif@rthashibinra)-Net3-yl)sarcosine, 'buty! ester F(iv) was '
(4-(3-Thieny -A4-(3- (A rneshylthi l-gn=3:yhsarcosine, 'butyl 20 ester F(x) was
prepared frogn ( )ﬁ%ﬁr@%&ﬁ%%ﬁﬁ%ﬂ%ﬁ @eth@iﬁ%é?@ﬁgpsgﬁféﬁ% '-%/‘I)sarcosine, tbutyl ester
E(iii) and 3- HispREsEBb rémityberietobitbanie 2 Rpanboeue) asid ieovvids 2 511y (82%)

(D N-(1--Gra ybnoupme RERYSBIA) LA T5ame i aROs @ sarcosine

tbutyi ester (intermediate F(xi)): In a similar fashion
(2)-N-(1-(4~( d%r?ﬁé@r’iﬁn@%ﬁ&lﬁaﬁ%rﬂylyéﬁeﬁgﬁ)&i%iw, Syt ) PRed-tH3A M8 4etosine, tbutyl

ester F(xi) waspreparedsBqm, GZ-))N?(A@(@SMQ?)Q%‘@r(ufl)zhé_3-(4-methylthie_nyl)prop_-l N
-en-3-yl)sarcosine, tbutyl ester E(iii),and.3-(trifluoromethyl)phenylboronic acid to provide 260 mg 30

(54%) of a light yellow oil. 5-12: (Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-I
en-3-yl}earcSshdZj i e Methoryistery(iphehyh-giqdaniastyDprdp=-1-en-3- .
N-(1-(4-(3- henyphenyl)-1-(3:(4-methylthiepy)orop-l-en-3 19. WO 02/066456 PCT/CA02/00
a76 y|)sa%§%%@ﬁﬁ%§%9%&%?]‘ﬁa %F%%?é%#r%ﬂ@fl&%ﬁfﬂ%rﬁmﬁﬂ N1
1-(3-(4-methifittiifplinraprhenyBpisatydsiBehtonyieoten B Baylrcosine, butyl
ester F(v} was prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-thienyprop-1-
7 en-3-yl)sarcosine, ‘butyl ester E{i} and 3-methoxyphenylboronic acid to
15 provide 241 mg (99%) of a yellow oil. 'H NMR (300 MHz, CDCls) 1.44 (s,
9H}, 2.39 (s, 3H), 3.17 (s,-2H), 3.30 (d, 2H), 3.88 (s, 3H), 6.26 (t, 1H), 6.88-

6.93 (m, 2H), 7.12 (s, 1H), 7.18-7.18 (m, 2H), 7.33-7.38 {m; 4H), 7.52 (d, 2H).

5-61 (Z)-N-{1-{4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-

20~ yl}sarcosine, 'butyl ester {Intermediate F(vi)): I a-similar fashion (Z}-N-(1- -~
{(4-(3-Methylphenyl)phenyl)-1 ~(3-thienyl}prop-1-en-3-yi)sarcosine, ‘butyl ester
F{vi) was prepared from {Z}-N-{1-(4-bromophenyl)-1 ~(3-thienylprop-1-en-3- -
'yi)sarcosine,‘tbutw ester E(i) and 3-methyiphenylbarenic acid to provide 150 .
mg (64%) of & pale yellow oil. "H NMR (300 MHz, CDCls) 1.45 (s, 9H), 2.40

25 (s, 3H), 2.42 (s, 3H), 3.17 {s, 2H), 3.32 (d, 2H), 6.26 (t, 1H), 6.94 (d, 1H),
7.15-7.12 (m, 3H), 7.30-7.41 (m, 5H), 7.52 {d, 2H).

57 {(Z)-N-{1 ~(4-{3-(Trifluoromethoxy)phenyl)phenyl)-1-( S-thienyl)prop-1- -
- en-3-yljsarcosine; 'butyl ester (Intermediate F(vii)}: In a similar fashion (2)- -
30 N-(1-{4-(3-(Trifluoromethoxyjphenyl)phenyl)-1-(3-thienyljprop-1-en-3-
yl)sarcosine, 'butyl ester F(vii) was prepared from (Z‘),—Nm(‘i -(4-bromophenyl}-
1-(3-thienyl)prop-1-en-3-ylysarcosine, butyl ester E(i) and 3-
(triﬂgoromethoxy)phenyiboronic acid to provide 127 mg (51%) of a yeliow oil.
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methoxyphenylboronic acid to provide 193 mg (69%) of a yellow oil. 5 5-13:
(2)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(2-(3-nlethylthienyl))prop-I- en-3-yf)sarcosine, tbutyl ester
(Intermediate F(xiii)): In a similar fashion (Z)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(2-(3-methylthi
enyl))prop-1-en-3- yf)sarcosine, tbutyl ester F(xiii) was prepared from (Z)-N-(1-(4-bromophenyl)-
1-(2-(3-methyXHiBHARS 6 p-1-en-3-yl)sarcosins, tbutyl ester E(iv) and 3 io methytphemyiboranic acid to
provide 176 mg (73%) of a yellow oil. 1HNMR (300 MHz, CDC13) 1.44 (s, 9H), 2.02 (s, 3H), 2.37 (s,

K241 (o 38, @R (B0 SAMBRUBRS(IT- ORI ARIE 1 726730 (m

t
6H), 7:50(d, . 15 5-14: (Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-mét nyl)prop-I-en-3- yl)sarcosine,
tbu)tyl este(r (i%ﬁ{'@aﬁa’&% T%})‘}!,%ﬁéﬁr&ﬂfﬁmﬁg%ﬁ é)’-im}(F- in a Si%lmfaf fgsggﬂnp(z)"N'(4-y)

o (2) N e oo Y B e e ot £y and
rom (Z)-N-(I-4-bromophenyl)-1-(2-me rop- 1-en-3- [ u v

3 thiophener I RS0 B Thebty BER YTl S eRapesRL e 3
(2)-N-(1-£4-(4A)sepropyiphionyy) sistaryBil)-(ad Beryerppel BDBerfio a3 ré(@): 57 mg
(Z)'N'(l'(4'(‘t7‘?9%r8j’¥l9$ﬁ6yﬁ?lhenyl)'1'(3' thi_enyl)prop-l-en-3-yl)sarcosine, t-butyl ester F(i) (18.62 g,
40.3 mmol) was 25 dissolved in 96% formic acid (200 mL). The solution was warmed at 40 C
overnight, then concentrated. The residue was co-evaporated twice with CH2CI2. Column

chromatograghy: (41R? -_%_ RAGIIIRAVIHe Y 8. solid. Trityration with methanol

(MeOH) provsc?gldQ ufﬁé@bqﬁl-(l-m-@?iis% rggi p?h %yi;p%@%g%zﬁfﬁ%%ggrsoaﬁ 2A%.yhsarcosine
Al : Y, .

G(i) (11.38 g, PiY eaieidntrrmed@ts. RPRIMIR @oioiian fasitondiiNi4) 1263, 6H), 2.47 (s, 3H),

2.92 (hapt, LiSh el A0 IDIGD A2 31 B0 o et A P (¢ 19

7.57=7:65 (m,'5H%WO 0 2106 6 4 56 A02100176 6-2:
(2)-N-(1-(a-(B"FRREFHBHEBH)N-(3-{ArdromrSiendi- b Sairmdineond e Ina similar fashion
(2)-N-(I-(4-(3ythsersdyiherfisii+ et prapskniibBaAsrasis a Gt was.ignaredhiiom
(2)-N-C-C- e UPRARI 51> H NMR (300 MHz, CDCL) 1.44 (s, 9H), 2.40 (s, 3H),
3.18 (s, 2H), 3.41 (d, 2H), 6.24 (t, 1H), 6.94 (d, 1H), 7.06 (dd, 1H), 7.35-7.39
15 (m, 4H), 7.46 (d, 1H), 7.54 (d, 2H). - |

5-10: {Z}-N-{1-(4~(3-Thienyl)phenyl)-1 ~(3-(4-methylthienyl))prop-1-en-3-
yl)sarcosins, fbutyl ester (Intermediate F(x)): In a similar fashion (Z)-N-(1-
(4-(3-Thienyl)phenyi)-1 -(3-(4-methylthienyl)prop-1-en-3-yl)sarcosine, r’buty.i- o

20'"'"""“'ester_'F(x)was prepared from (Z)¥N4~('E~'(4~'b‘t‘6mcphé'ﬁyl)?‘§'~'-(3-(4~ e
- methylthienyl)prop-1-en-3-yl)sarcosine, ‘butyl ester Efjii) and 3-
thiopheneboronic acid fo provide 222 mg (64%) of a yellow oil.. -

5-11: {£)-N-(1 ~{4-{3-(Trifluocromethyl)phenyl)phenyl)-1-(3-(4-

25 methylthienyl))prop-1-en-3-yljsarcosine, butyl estér {intermediate F(xi)):
In a similar fashion (£)N-(1-(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4- -
-methylthienyl))prop-1-en-3-yl)sarcosine, 'buty| ester F{xi) was prepared from
(Z)-N-(1-(4-bromophienyl)-1 ~(3-(4-methylthienyl)prop-t-en-3-yl)sarcosine, .

| ‘butyl ester E(iif) and 3-{trifluoromethyl)phenylboronic acid to provide 260 mg
30 (54%) of a light yellow oil. Lo ' |

§-12: (Z)-N-{1 <{4-{3-Methoxyphenyljphenyl)-1 -(3-(4~1—rhethylthienyl})prop-"l -
en-3-yl}sarcosine, ‘butyl ester {Intermediate F(xii}}: In a similar fashion (Z)-
N~(1-(4-(3-Methoxyphenyliphenyl)-1 -(3~(4—methylthienyi))prop—‘! -8n-3-

19.



thienyl)prop-I-en-3-yl)sarcosine, tbutyl ester F(ii) to provide 486 mg (61 %) of 5 a white powder. 6-3:
(2)-N-(1-(4-(2-Thienyf)phenyl)-1-(3-thienyl)prop-l-en-3-yl}sarcosine (G(iii)): Ina similar fashion
(2)-N-(1-(4-(2-thienyl)phenyl)-1-(3-thienyl)prop-I- en-3-yi)sarcosine G(iii) was prepared
from(Z)-N-(1-(4-(2-thienyl)phenyl)-1-(3 io thienyl)prop-l-en-3-yl)sarcosine, tbutyl ester F(iii) to provide
145 mg (53% Y 8r¢HGMite powder. 6-4: PCT/CA2/00176
(2)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-I-en-3- yl)sarcosine (G(iv)): Ina similar fashion

(Z2)-N-(2-(4~( | - ared from
INAL (4.0 Tt okt ﬁﬁ.‘fﬂﬂ*ﬁi& e i AR 156 mo
(97%) of a caraay s@%ﬁ%/w‘ﬁ‘ ﬁwﬂm@m mﬁm@m@ma@) ‘butyl @seHE@BRS 2H), 3.88 (d, 2H),

6.31 (t, 1 H), méthésy S ), 7.31 (collapsed dd,
1H), 7.41 (s, 1H), 7. 5%??%?%@%%%? %F?A%(?B Met o%p%lgrﬁ/ﬁgh ﬁ"(%)%ﬁ(s -thienyi)prop-Il-en-3-

yl)sarcosine (G(v)): In a similar fashion ,(Z)-N-(1-(4-(3-
methOXyﬁhenWlﬁhQﬁwwld(@io&mémwgﬁeﬁmﬁa}‘i&ﬂmoﬁl(m(@ﬂﬂéﬁ@ﬁtﬁ@ﬁ?l PRSP

Z)-N-(1-(4-(3; h --t l-en-3 75 tthtFt
brovide 156 150 7D 0P SR O Y Gt LRBRR AL T =2 98Eat ), 3. (5,
2H), 3.82 (s, GEHNS( 9—14@—%1%[369@!%%@%28&%9@?%%ﬂﬁiﬁédmv&m 7. 26 7.32 (m,

411), 7.46 - - - 1= }

(G(\ZI)) in a(g'm%%g - %5 f@%ﬁ@é{s‘) é%%phe ;é?'(\g T}Qe QH‘ ;I(';;Cacr);)ns?ne
G(vi) was prépdd X@W{M@Pﬁrﬁ&%ﬁb@mbph&%h@aﬂtmﬁﬁ%ﬁ@ 3- yi)sarcosine,
tbutyl egter Fﬁy@t@@ﬁgﬁgﬁﬁ%&@g&aqg%gég %c?@ﬁ%sgg b[ ﬁ’fﬁyeggé{%%%%w’!{cp\o 00176 1H

NMR (300 MHz, methanol-d4) 2.38 is 3H
s (300 MHz, CDCla) 1.44 (s, 9H), 2.02 (s, 3H), 2.37 (s, 3H), 2.41 (s, 3H), 3.14
(s, 2H), 3.19(d, 2H), .50 {t, 1H), 6.92 (d, 1H), 718(d 1H), 7.26-7.39 {m,

6H), 7.50 (d, 2H)

15 5-14; (Z}-N~(1 -(4-(3-Thienyl)phenyl)-1-(2-methyiphenyl)prop-1-en-32-
yi)sarcosine, tbu’tyl ester (intermediate F(S(iv}):‘ In a similar fashion (Z2)-N-(1-
 {4-(3-Thienyl)phenyl}-1 ~(2-methylphenyl)prop-1-en-3-yl)sarcosineg, ‘butyl ester
F(xiv) was prepared from (Z)}-N-{ 1-(4-bromaphenyl)-1-(2-methylphenyhprop-
1-en-3-yl}sarcosine, ‘buty! gster E(v) and 3-thropheneboronsc acid to prcwde
20 B2’ My (48%) of a yeliow ol T ' '

Example 6-1: (Z)-N-(1-(4-{4-Isopropylpheryl)phenyl)-i-(3-thienylprop-1-

en-3-yl}sarcosine (G(i}): (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1-(3-

thienyl)prop-1-en-3-yl)sarcosine, t-butyl ester-F(f) (18.62 g, 40.3 mmol) was  ~
25 dissolved in 98% formic acid (200 mL). ' The solution was warmed at 40°C -

overnight, then concentrated. The residue was co-evaporated twice with

- CHaxClz. ‘Column chromatography (2-15% MeQH/CH>Clo) provided a pale
yellow solid. Trituration with methanol (MeOH) provxded pure (Z)-N-(1-(4—(4~
~ isopropyiphenyl)phenyl)-1-{3-thienyljprop- -1-en-3-yl)sarcosine G(i) (11.38 g,

30 70%) as a white sofid. 'H NMR (300 MHz, methanol-ds) 1.23 (d, GH) 247 (s, |

3H}, 2.92 (hept, 1H), 3.26 (s 2H), 3.50 (d 2H), 6.22 (t ¢H) 8. 94 (d 1H), 7.32

(d, 4H), 7.46 (d, 'IH) 7.57-7.65. (m SH) <



(d, 2H), 6.36 (t, 1H), 6.83 (d, 1H), 7.10-7.15 (m, 2H), 7.24-7.33 (m, 6H), 7.46 (d, 2H). 5 6-7:
(Z2)-N-(1-(4-(3-(Trifuoromethoxy)phenyl)phenyi)-1-(3-thienyl)prop-1- en-3-yl)sarcosine (G(vii)): In a
similar fashion (Z)-N-(1-(4-(3- (trifiuoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-l-en-3-yl)sarcosine
G(vii) was pr‘%%ared from (Z)-N-(1-(4-(3-(trifluoromethoxy)phenyl)pnenyl)-1-(3-
thienyi)prop-l-en-‘gfﬂ(l%%lércosine,‘ tbutyl ester F(vii) to provide 80 mg (78%) of RCEGAtizepaavder. 6-8:
(Z2)-N-(1-(4-(3-Cyanophenyl)phenyl)-1-(3-thienyl)prop-1-en-3- yl)sarcosine (G(viii)): In a similar fashion
(Z)-N-(1-(4-(3-@Yéﬁbﬁﬁ(ﬂﬂs¢:9@;€hw@ﬁwh: w}m{emrm@r)ﬁ?wmaﬁ%@ti))@%w@aﬁé prepared frO_r(;l
o ] U RSB R BT IS s P
et o S 40 e
ennys12: rQp=l p en-3- rcosine G(ix) was prepared from
(Z)-N-(1-(4-(ﬁ%@%ﬁ%ﬁﬁ3%ﬁ@%’?‘é%%%c%gﬂgﬁg’%{/ﬂ@i@s‘?ﬁ%‘,’%‘t odis %B%}&Erovide 108
mg (59%) of aWHiRePB¥REEr. 1H NMR (300 MHz, CDCI3) 2.73 (s, 3H); 3.44 (s, 2H), 3.88 (d, 2H),
6.14 (t 1H), 6.90 (d, 1 H), 7.04 (dd, 1H); 7.26-7.34 (m; 4H), 7,38-7.41 (m, 2H), 7.48 (d, 2H). 5 6-10:
(2)-N-(1-(4-(3-Thignyi)phenyl)-1-(3-(4-methylthienyl))prap-I-en-3- yt)sarcosine (G(k)): Ina similar
fashion (2)- -&z@i@ﬁém&pﬁeﬁnm@wnﬁmmwkwmm(x) was
prepared frol{rﬁm)_)l‘:l-(ﬂrdéh@féhi%%}‘!mhl%zf)]dml(@@mm%msg%%m(g;%é%%%%g%ine, tbuty!

ester F(x) to proyide 157 mg ( ?&ofaw ite powder. 6

(Z)-N41-(4-(§?‘r§riﬁ’§8‘f‘6%?§{ﬁ§|§iﬂ' VRTHRIGAR ST (RN (hithiBybremiienesyhdaRosine (G(xi)i
Ina simiér faﬁé‘ﬁm}ﬁﬁﬁ)@uﬂ-1(-]9;(4’;—63)éﬁf&ﬁmémpp@g@ylmhg%ibgg@j@q@gwqgg%lgprop-I-en-3 22
WO 02/0664§%&T£§@8€2ﬁ/00|76 -

6-4: {Z)-N-{1-{4-(2-Furyl)phenyi}-1 -(3-thienyl}prop-1-en-3-yf)sarcosine -
{G(iv})): In a similar fashion (Z)-N-(1 ~(4-(2-furylyphenyl)-1 -{S-thienyl)prap-'} -en-
15 3-yhsarcosine Gfiv) was prepared from (£)-N-(1-(4-2-furyhphenyl)-1-(3-
thienyhprop-1-en-3-yl)sarcosine, butyl esier F{iv) to provide 158 mg (97%) of
a colourless oil. 'H NMR (300 MHz, methanol-dy) 2.74 (s, 3H), 3.63 (s, 2H),
3.88 (d, 2H), 6.31 {t, 1H), 6.42 (s, 1H), 6.58 (d, 1H}, 6.80 (d, 1H), 7.10 (s, 1H),
7.25 (d, 2H), 7.31 (coliapsed dd, 1H), 7.41 (s, 1H), 7.52 (d, 2H). - '
- 8-5:{Z)-N-(1-(4-(3-Methoxyphenyl)phenyl}-1-{3-thienyl)prop-1-en-3-
yl)sarcosine (G{v)): In a similar fashion (ZN-(1-(4-(3-
methoxyphenyl)phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine G{v} was
prepared from (Z)-N-(1-(4~(3-methoxyphenyl)phenyl)-1 -(3~thienyl‘)pm;3*‘§ -en-3-
15 yhsarcosine, outyl ester F(v} to provide 156 mg (74%) of an off-white foam.
- "H NMR (300 MHz, methanol-ds) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s, 3H), 3.91
{d, 2H), 6.36 (, 1H), 6.82-6.88 (m, 2H), 7.06-7.11 {m, 3H), ?.2&7.32-.._(m, 4H),
7.48(d, 2H). . L ' S

0 6-6: (Z)}-N-{1-(4-(3-Methyli phenyt)phenyl)-1-(3-thienyi)prop-1-en-3- -
yl)sz_lrcosine (G(vi}}): In a similar fashicn (Z}-N-(1-(4~(3-
methy!phenyl)phenyi)-‘l -{3-thienyl)prop-1 —en-3—-yi)sarcoéine G(vi) was -

. Prepared from (Z2)-N-(1-(4-(3-methylphenylphenyl)-1-(3-thienylprop-1-en-2-
ylsarcosine, ‘butyl ester F(vi} to provide 127‘rhg (100%) of a colourfess o,

2%,



yl)sarcosine G(xi) was prepared from (Z)-N-(1-(4-(3 (trifluoromethyl
)phenyl)phenyl)-1-(3-(4-methylthienyl))prop-I -en-3- yl)sarcosine, 'butyl ester F(xi) to provide 99 mg
(73%) of a white powder. 5 6-12: (Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-'[-(3-(4-methylthienyl))prop-I-
en-3-yl)sarcosine (G(xii)): In a similar fashion (Z)-N-(1-(4-(3-
methoxyphef{)FHE-1-(3-(4-methylthienyi))prop-1-en-3-yl)sarcosine G(xiipeNaAfwepted from
(2)-N-(1-(4-(3-methoxyphenyl)phenyl)-1-(3-(4 methylthienyi))prop-I-en-3- yI)sarcosme tbuty) ester

o e o D A 30 28200

-1- ethy. |eny rop-I- en-3-yl)sarcosine (G(xiii)): Ina
similar fashi ﬁ%pﬁgﬁﬁ ?Er[ie%ﬁéﬁ)]ﬁé ﬁ)p e?@ﬂf 1§i%%@@4ﬂn§ﬁ)@%@ﬂbﬁ é@l)sarcosme
G(xiii) 15 wdsldtepared from (Z)-N-(1-(4-(3-methylphenyl)phenyl)-1-(2-(3- :

methylthienyi))prop-l-en-3-yl)sarcosine, tbutyl ester F(xiii) to provide 129 mg (99%) of a white powder.
1H NMR (300 MHz, methanol-d4) 1.97 (s, 3H), 2.38 (s, 3H), 2.80 (s, 3H), 3.58 (s, 2H), 3.81 (d, 2H),

6.65 (t, 1 H)GﬁgﬁNﬂWi&ﬂtﬁwﬁmﬂmWWhWW ~BiD-thidAytip2bh -0 6-14:
(2)-N-(1-(4- BT Q@gﬁg t I -en r e (G(xiv)): Ina similar fashion
(2)-N-(1-(4- Qg:ntt:wil]enyf)pheny}gIé @ﬁgtﬁél eny %g?c%p (% w?arc%?? e G(xiv) was prepared from
Z)-N-(1-(4 (?'3 HrreprRih e-‘rﬁy)pme(wﬁmawﬂhér(%m@pw;@mmeamdmsembahyem)z5 F(xiv) to

(

provide 37 m@ﬁ%@&p&@%quwdﬁr 4E(>3a{§ml§0?o uptxgz @ﬁiﬁgﬁ -1 This example

illustrates a methcid for the measurement of |yC|he 3 tured cells. Cells
stably transHELEEMNBRPPE PR Y! é§§€3Rﬂﬁeetbélt¥fl\%1€bEﬁﬂ'F’[ﬁ?a?ma@iﬁéiﬂ/n% 18%):6HM17) were
washegbtwice wtiite bRy, buffered saline (HBS). The cells were then incubated for 10 minutes at
37C with either (a) no potential competitor, (b) 10 mM non-radioactive glycine or (c) a 23.

6-8: (Z}-N-(1 -(4«(3~Cyanopheny!)phenyl)'-d ~(3-thienyl)prop-1-en-3-
yl)sarcosine {G(viii)}: In a similar fashion (Z)-N-(1 ~{4~{3-
cyanophenyl)phenyl)-1-(3-thienylprop-1-en-3-ylysarcosine G(viii) was

15 prepared from (£}-N-(1-{(4-(3-cyanophenyl)phenyl)-1-(3-thienyl)prop-1-en-3- -
yl}sarcosine, 'butyl ester F(viii} to provide 48 mg (84%) of a white powder, -

8-9: (Z)-N-{1-(4-(3-Thienyl)pheny!}-1-{2-thienyl)prop-1 -en-3-yl)sarcosine
(G{ix}}: In a similar fashion (Z)~N-(1‘{4-(3—thieny!)ph6nyi}~1‘-(2-thf‘enyl)prop~1—

0 en-3-yljsarcosine Glix) was prép’é‘réd from (Z)-N-(1-(4-(3-thisnyl)phenyl)-1-(2-
thienyljprop-1-en-3-yl)sarcosine, ‘butyl ester F(ix) to provide 108 mg (58%)of
a white powder. 'H NMR (300 MHz, CDCls) 2.73 (s, 3H); 3.44 (s, 2H), 3.88 (d, -
2H), 6.14 (t; 1H), 6.90 (d, 1H), 7.04 {dd, 1H) 1.28-7.34{m, 4H) 7.38-7.41 (m
2H), 7.48 (d 2H)

W

6-10: (Z)-N-{1-(4-(3-Thienyl)pheny!)- -1-(3-{4-methylthienyl))prop-1-en-3-
yl)sarcosine (G(x)): In a similar fashion (Z)-N- -(1-(4- (3-thienyl)phenyl)— ~(3-
{(4-methylthienyl))prop-1-en-3-yl)sarcosine G(x} was prepared from (Z)-N- (1~

{4-(3-thienyl)phenyt)-1-(3-(4-methyithienyl))prop-1 -en~3-y£)sarcosme ‘buty{
y  ester F(x) to provide 157 mg (82%) of a white powder,

671 1: (Z)-N-(‘_I~(4-(3-(Trifiuoromethyl)pheny!)phehy!)-ll {34-
methylthieny[))propuft -en-3-yl}sarcosine (G{xi}): In a similar fashion (Z3-N-
(1«(4—«(3-(triﬂuommethyi)phenyi)phenyi)~1-(3—(4~methy!thienyi))prop#i-‘en-..g. o

22



WO 02/066456 PCT/CA62/00176 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 IC50s, which are the concentrations of drug inhibiting glycine uptake by 50%). A
solution was then added containing 5 [3H]glycine at a final concentration of 50nM (17.5 Ci/mmol). The
cells were th&¥dhelbeiRsd with gentle shaking for another 30 minutes at 37C raftecAvhigh-ihe reaction
mixture was aspirated and washed three times with ice- cold HBS. The cells were lysed with scintillant

and allowed tojpaillNRMe chisyadigactivity indhe s¢lig yagdetermined using a scintillation counter.
10 Data was compared betv?/—egn theBs%ﬁme cgf]ls co(ngcétg\é g? ot contacted by a candidate agent,

depending on(m@gégwwﬁﬁwmﬂim%mmﬁ”ﬁffﬁh‘é)pﬁ@géﬁﬁm%ntion were active as
GlyT-1 inhibiW}%rb@ﬁ%@Wé&§§WXW§iBMQW@E?BQ%ﬁ%WBQrGlyCine Binding
of compo

Site This example illustrates a method used to measure-the interaction unds to the glycine
site on the NMDA receptor. In this assay a known NMDA glycine site binding agent, (tritiated-MDL

105519, availdsle:f{@pie huaqshsthoitypreaidpishinyat-nRosamatiiesHa)pre et compound is
then introduc glg),r_} fél ,yge%itr? d@gla!gg tPe hat Ii%ar]fg;g.indin of the test compound will displace the
hot ligand an%res %ln reduced faar -'ti\}i’t)%s\’m h P@é&'%?k&%ﬁﬁmpounds are generally
tested at two @&ioenyrineme phnpitiorid sosetivethibaynmppunds Bgljeesiethatapwral s
concentratio n ' from whichy an IC50 be determined. The test
compounds grﬁé ; g%%?oﬁ%?&ﬁ%ﬁiﬁﬁ%%ﬁ %nqw%@y 'ét%?g'ﬁiuffer.rR'at hippocampal
membrane allfjG8t! (feavh)RIERdsey-Zayb smectrsoenlindylisico EULD) tadrErsid dSatmguffer and

subjectegto ,@gmp%@t%ggwggo,ooo rpm for 15 minutes, and rehomogenization between
washes. The final pellets are then resuspended in 50mM Tris ' '

6-13: (Z)«-N-{T-:(4-(3-[\!1efhy¥p_héhyl)phenyl)~1 -(2—(3~methylfhienyl))prop-_1-- ,
en-3-yi}sarcosine {(G(xiil)): in a similar fashion (Z)-N-(1-(4-(3-
methylphenyl)phenyi)-1-(2-(3-methyithieny!)jprop-1 -en-3-yl)sarcosine Gxili)

15  was prepared fram_{Z}—N-{‘{—(4»(3~methyipheny!)phany!)~1 -(2-(3- ‘
methylthié;nyi))prop—‘l -en-3-yl)sar¢osine, butyl ester F(xiii} to provide 129 mg -
{99%) of a white powder. 'H NMR (300 MHz, methanol-ds) 1.97 (s, 31—!);,2-38
(s, 3H), 2.80 (s, 3H), 3.58 (s, 2H), 3.81 (d, 2H), 6.65 (t, 1H), 6.90 (d, 1H), 7.15
(collapsed dd, 1H), 7.26-7.38 (m, 6H), 7.48 (d, 2H). =~ B

TSR . o B e A

6-14: (Z)-N-(1 -(4~(3*Ti';ieny[)phenyl)~1 -{Z-methylph\enyl)prép-‘l -én-3- | .
yl)sarcosine (G(xiv}): In a similar fashion (Z)-N-(1~(4-(3-thienyl)phenyl)}-1-2-
methyfphenyl)pmp-’i-en—S—yl)sarcosine G(xiv) was prepared ffdm (Z)fN—ti ~{4-
(3-thienyl)phenyi)-1-(2-methy}phenyt)prcp-1-eri»S-yl)sarc:osine, butyl estér

235 F{xiv) to provide 37 mg (81%) of & white powder. |

Example 7: Assay of Transport via GlyT-1
This exampie iflustrates a method for the measurement of 'QIS/the" |
30 - uptake by transfected cultured cells. ' o |
Cells stably transfected with GlyT-1C (see Kim, et &/, Molecular
Pharmacology, 45, 1994:608-617) were washed twice with HEPES buffered -
~ saline (HBS). The cells were then incubated for 10 m-inutés at37°C with

either (a) no potential compstitar, (b) 10 mivi non-radioacive gkycine or{c)a

a3,



Acetate buffer to provide the membranes at a concentration appropriate to the 24 WO 02/066456
PCT/CAO2/00I76 assay. Non-specific binding is defined in the presence of 1mM glycine. Total
binding is defined by the presence of Tris acetate buffer only. The reaction mixture is prepared by
combining 7%\% 8f homogenized hippocampal membrane preparation with [3H]-MDL 105519 to a final
5 concentration of Sikiand glycine or test compound as a solution in Tris AcBEié- BUMer7¢The reaction
is shaken while incubating at room temp for 30 minutes. The plates are then harvested onto GFC

filters using act®ertraiintety! damedteieTded: FA s afepredamadlocatirashsfdgiautes with a
solution of Oa&}% ecific binding of to the hot ligand to the

> 1N distilled water, to reduce, non- ]
filter. The plate %\/%e%%%zgg’e%%%sﬁg& %‘ﬁ?ﬁ%@éﬁ’&ﬁé&ﬁ%“&%ﬂjtggrﬁféﬁ‘%?@fﬁﬂ@faf&%dm. he filters are
then transfe &8t tof sbimgiftaiiie\galthant 3yslsvetiishistitain caddenttatieachuyiatughe vials are allowed
to sit overnigpwté)ﬁfore being counted in_a Beckman n-counter. The data is analyzed using Prism

software. 15T HE LS Gt UptAE BYedHvinCeRabii SR ovRR SNapARSER ERETINE the NMDA
receptorsassBeipiRtaleing R ihelRuEHANT BISBHY Ts RereRia) Bidna.Aegay20 - This
example .illustrates . an assay used to measure cross reactivity or the’compounds with the Glycine

receptor. In tARNdESHPARAWED aeqjeinbaidoareT anedivy 3omin[ses-stSRthiraltes used to bind to rat
spinal cord e iR aempANad/ad A niiad e sad-diowed g Al e hot ligand.
uce

Binding of the test compound will displace the hot ligand and result in s re radioactivity, which

can be quartfigdBBmpbErEdsre R heatyvibssintienb 2w el awaddasetulliititon is observed the

compounds T retesiethal SARE R MR e IALFDBTALAEPHNRSAHEY Ve from which an
IC50 may b%d termined. The E@?t com?f:)unds are prepared for the assay by diluting in o potassium

phosphate buftér eIt LT Spih Al e SRIMARIFARNREIATREtEalpaiRARished with two
portions of cxd®tiatspagtaidipefrliewed the assay being conducted.

The compounds of the present invention were active as GlyT-1
inhibitors. B "

15 Example 8: Assay of Binding to NMDA -ﬁ'eceptoi‘s.-a“ssociated‘ Giycine-
Binding Site ' . |
" This example ilustrates a method used to 'measure- the interaction of
" compounds to the glycine site on the NMDA receptor. In this assay a known
... NMDA glycine site binding agert, (irtiated-MDL 105519, available from
20 Amersham), 1s used tobind to rat hlppocampa!tfssue | '!;hé testcompoundts
then introduced and allowed to displace the hot ligand. Binding of the test
compouind will displace the hot ligand and result in reduced radioaciivity,
which can be quantified. Compounds are generally tested at two o |
conicentrations if inhibition is observed 'thé'comj':aouhds' are retested at several
)5 concentrations to generate a dose responée curve from which an 1G50 may -
- be determined. '
The test compounds are prepared for the assay by diluting with 50mM
Tris Acetate buffer.. Rat hippocampal membrane aliquots used in the assay
are washed twice with cold 10 mM Tris Acetate buffer and suﬁjectéd to
0 ultracentrifugation at 20,000 rpm for 15 minutes, and relhomogenization
between washes. The final peliets are then reéuspendedin SOmM Tris
Acetate buffer to. provide the membfanes ata conceﬁtration appropriate o the -



by microcentrifugation at 4C, at 14,000 rpm between .washings. The final pellets are then
resuspended in a volume of phosphate buffer to provide concentrations appropriate to the assay
conditions. The non-specific and total 25 . WO 02/066456 PCT/CA02/00176 binding are defined by 10
mM final Con%%'f[) |on f glycine and phosphate buffer only, respectively. The reaction mixture is
prepared by com |n|ng 750 g of the rat spinal cord membrane with [3H]-strydXriifie &/t final
concentration of 7nM and s glycine or test compound. The reaction mixture is incubated for two hours
while shakingsaiceThepiaits biraithgiishiufiesteih antoprdse et Upng Giy4Re Brapglall Harvestor.

The GFC filt r least 30 m|n s with a solution of 5% BSA made is distilled
water to redﬂgﬁo%ﬁégﬁﬁ%é%{%% g% % g p ate We % %\%MDW& 5 volumes of cold phosphate
lo buffer. The filters Hre tﬁecmamammjwq:sewﬂmmy viatshimd 2 nHs of of eibditay-s.added to each
vial. The vial rn ore Beckman 3 counter: The data is
analyzed us@gﬁé’%r%rﬁws%%vgaﬁgr %e é% oun & tﬁﬁ@@ﬁﬁ%gﬁ%ﬂ Eﬁm no significant binding
to Is the’gly CiPrRFREGER oM, @@Mbwmmwmmmmmyammmﬂ hisTesample illustrated a 5
day chronic w@tggésggf@mqwes‘tgggtwﬁt@ 9%};‘1”] ﬂﬁ ﬁm%%brﬂpé:orunds We({% rr#j{;n %tered orally (PO)

to male CD-1 20 mice_fors days, at 40 m avioral o vations R signs) and body
weights werdV8tEted RemAEE Are disp (H@%E%ié@ﬂfmﬁiﬁ@:ﬁi@mmmé&w@mmom Charles

River Labs (t@mw NTHe Ehre akena s u piahpechii P adlad SGIAMAURGAATYAl. Animals were
acclimatized j in, try Ergumldlty (725 F/50% 5%) control V|var|um with a common 12
hour nght/dasl? {ﬁ&;ﬁ % G 07889y fistfieshyats Ptffsf&qemparﬁmi ipdinsiisitbaed food

(Purinatbabde(pRigtent tohion SO0 prwalelSHRMIR Ry FliFpbels aalgr Company) ad
cotd 50mM Tris Acetate buffer. The filters are then transferred to scintillation |
vials and 2mis of scintillant is added to each vial. The vials are aliowsd to sit
overnight before being counted in g Beckmén E-counter. The data is
analyzed using Prism software.
15 The compounds of the present invention show no significant binding to
the NMDA recepior-associated glycine binding site.

Example 9: Glycine Receptor Binding Assay

0. ..This example illustrates an assay used to measure cross- reaciivity of o
the compounds with the Glycine receptor. In this assay the known glycme
receptor binding agent, [3H}-Strychnine is used to bind to rat spma! cord
tissue. The test compound is then introduced and allowed to dzsp!ace the hot
ligand. Binding of the test c:ompound will dtspiace the hot Ilgand and result in

s reduced radioactivity, which can be quantaf ed, Compounds are generaliy .
tested at two concentrations, if mhzbltuon is observed the compounds are -

- retested at several concentrations to gensrate a dose response curve froni
which an IC50 may be determined.
The test compounds are prepared for the assay by dliutmg in

0 potasssum phosphate buffer. The aiiquots of rat sp:nal cord membrane used
in the assay are washed with two portsoras of cold Phospha’:e buﬁer fol[owed
by mtcrocentnfuga‘non at 4°C, at 14,000 rpm between washzngs The f nat
pellets are then resuspended in a volume of phosphate buifer to prowde
concentratmns appropriate fo the assay conditions. The non-specfiic and to%ai

25 .



libitum during the acclimation period and throughout the study. On the day prior to test initiation
animals were randomly assigned to groups: 3o All animals chosen for test weighed at least 20 grams
and appeared in good condition. Each animal was dosed once daily for 5 days. Animals remained on
site fora 3 d&%}r{%&y’g@( period following the chronic dosing period. 76 WO (32/062456
PCT/CAO02i001 76 A stock concentration of each test compound was preparSS?fgsﬁzg’ﬂlfﬁe day of
study initiation. Aliquots were diluted to the needed concentrations for daily dosing. Stock solutions
were kept intindifiig aratdedivieh not throbfingbcbroemipaion ofagydiseohretiihoasméd amount of

distilled wat l-'il%.rll i odium hydroxide (2 N) may have been added to aid in dissolution
of each testggentﬁﬁgﬁ?é%g%:éiﬁ'%&rfi added quantum sufficiat to give the final volume. Final volumes

were adjusted to refleetrpentian frésdubaiepremrahpropratanifioe MéEhigefiSeelrat gpmakperiment was

PO PRy UL 1B ARIOS o, CHR40008. dissaliec g iled water o orm o

i i
10 % weight/volume concentra was a ed, usmgnso Rin hydroxide (2 N), to equal that
of the test a@riny@sdany eenpsemg td hoyeatitior paixteecst icomipaaddonterchsither in solution, and

clear, or in sy§ReaAIaangRhsliahtiv RO SHSRADRIABA WS ARAGPERRGIEIKAAs to 15 use. Al
animals were administeréd either test comé_gdc%und or vehicle Per Os (PO) via 21 gau%e gavage

| \ (PO)
needles, in ViUhRI&RF b anasioDali e S ke herrrsiecated fer gbieanimd | al dosing

volumes. Allygst §@EIRALAGT WE% BSghed@Nia Ramer Rk RaRig RBacahbatance 20 (model #
A-250). Ani aIs,were‘gﬁ%%%id on ?t%E) loadin Oh&ﬁf 5ortable balance model # LS2000. Animals
were assess¥95i%y GivRlR S aikebur RS IRl RIFRRRERASon of test agents,

then agrin abéffand PHehfilktuss Andntiads transferred to scintillation vials-and 2mils of
scintillant is added to each vial. The vials are aliowed to sit overnight before
being counted in a Beckman B-counter. The data is analyzed using Prism
software. -
The compouinds of the present invention show no significant binding to |
15 the glycine receptor. ‘

Example 10: Assay to Meaéur_e Toxicity in Mice
This examplé illustrated a 5 day chronic oral dosing toxicity study with
GiyT4 ‘inhibi_tor's_. Compounds were administered orally (PO) to male CD-1
20" mics for 5 deiys, at 40 mg/kgiday. Behavioral observations (clinical signs)and
body weights were recorded daily for all compounds tested. '7
Male CD-1 mice were purchas‘ed‘frcm Charles River Labs (Kingétbn, NY).
The animals weighed between 20- 25 grams upon arrival. Animals were
acclimatized in & temperature/humidity (72° + 5° F/50% = 5%) controlled - |
25 vivarium, with a common 12 hour light/dark cycle (Lights on 0700 hrs)for 5
days prior to test. All animals were aliowed food (Purina Labdief@l Rodent
chow # 5001) and water ('suppli‘e'd by Elizabethtqwn Water Cémpahy) ad o
libiturn during the acclimation period and throughout the study.
_ On the day prior fo test nitiation ‘a'himai_s were randomly assiginéd to _gfcﬁps: .
30 All animals chosen for test weighed at _ieaét 20 grams and appeared m o
good condition. Each animal was d'ose_d otﬁce :daify'for. 5 days. An;mals _ -
remained on sitefora 3 day recovery gneridd fo!!owiné the chronic o

dosing period.

76



were assessed for 27 separate clinical signs: 25 Activity: Describe if the animal is abnormally hyper- or
hypo-active. Ataxia: Unsteady gait, inability to coordinate voluntary muscular movements. '
Catalepsy: A condition characterized by waxy rigidity of the limbs, which may be placed in various
positions that are maintained for a time, lack of response to stimuli, show pulse and respiration, and
pale skin. ChMfEHFHSA reddish discharge in the urine. Chromodacryorrheacavoadsish discharge
from the eyes. Condition of Stool: Soft and watery, hard and small. Convulsions: Clonic: A generalized

intermittent tonus ar;ﬂgg}g%%gﬁﬂmﬁ)ﬁlﬁI@é@h@&%ﬁﬁﬁ%?@ﬁéﬁ RGIIGAR02/00176 Tonic:
Ind and/o

A generalized constant muscular tonus, often accompanied by r fore limb extension.
Cyanosis: A BitidRYSoF M daiiationsshlicuets wets «dilutan, to dammesdas cRnesprtisrsspontaneous

nature, or euthrniaRyiddsiEGOIIEK BRIBROAERaLEaG IO ARt dBREYSRHRIP AREQRILS. Epistaxis: A
reddish disch from the npse. Exophthalmia: Abnormal protrusion of the eyes. Flaccidity: Skeletal
muscles a-ppegr‘ %%m\ﬁ?r‘i’(%f Y5 iStRR Sl 2 ah ph Sstiissavete bPalking high up off

the groundl. HypiuEiensityeddilinUojurdiea(lNghvegaines becherBase¥ReFsively active during
spontaneoush e e R a0 A AL TR osivon. Miosis
Excessive cofitvadhieriivbtivolpons birtleralyess were adjusted to reflect percentfree
base when appropriate. The vehicle used in this experiment was "
Hydroxypropyl--cyclodextrine (HPCD) Acros, lot 011849601, dissolved in
16 distilied water to-form a 10 % weight/volume conceniration. The pH was
‘adjusted, using sodium hydroxide (2 N), to equal that of the test agents
{usuzlly between 8 to 10).
:Aii prepared test compounds were either in solution, and clear, or in
suspension, and slightly cloudy. Suspensions were mixed immediately prior to
15 use. |
All animals were administered either test compound or vehicle Par Os
(PO) via 21 gauge gavage needles, in volumes of 10.0 mifkg. Daily body
weights were used to datermine individual dosing volumes.
All tast compounds were weighed on a Denver Instruments analytical ba[ar‘;t:é '
267 (model # A-250). Animals were Weighed‘ on atoploading Ohaus portable - 77
balance model # LS2000.
Animals were assessed for overt behaviors (clinical signs) immediatéiy
following administration of test agents, then again at 4 and 24 hours. Animals
were assessed for 27 separate clinical signs; |

25
Actix{ity; - Describe if the animal is abnormally hyper- or hypo-active.
Ataxia; Unsteady gait, inability to coordinate voluntary muscular
: movements. S o S
Catalepsy: A condition characterized by waxy rigidity of the limbs,

which may be placed in various positions that are maintained
for a time, lack of response to stimuli, show pulse and

, | respiration, and pale skin.
Chromaturia: A reddish discharge in the urine.
Ch_rox?a‘odac:rymrhea: A reddish discharge from the eyes.
Candxﬂqn of Stool: Soft and watery, hard and small. SRR
Convulsions: ~ Clonic: A generalized intermittent tonus and relaxation of

 the skeletal muscles.

27.



Mydriasis: Excessive dilation of the pupils of the eye. Palpabral Ptosis: Refers to the drooping of the
upper eyelid of both eyes. Piloerection: Bristling of the fur on the back and neck. Rales (wet or dry):
Wet (mucousal): a bubbling sound heard during respiration. Dry: harsh or musical sound heard during
respiration. Respiration (t4-): An unusual increase or decrease in this activity. Rigidity: Waxy :The
extremities sY&§ ¢ 6osition in which they are placed. Lead pipe: musculap@itjeraheresdremities are
difficult to move. Salivation (Increased): The formation and excessive secretion of saliva. Sedation:

The animal responds slowly when toyched Rrééi%ﬁ%d G BYisS QRS S‘r%@% jtion of certain
meaningless movements. Tremors: Eine: &gg@@fnﬁ@&&%& e,h9 ’&{1 or extremities.

Coarse: a fast vibration of the body and/or extremities that seems to mcrease and decrease with time.
_Any animal th3f&&bited 1) loss of bOdf % Alos e peREat HssaRIde R0 BsSatE75 % of the control
R 3 for 2 consecutlvec‘é‘g&@ WhethenAEa B RIAMGAIBLATIESrRIFYHI2S R IMat the animal

group's mea

could no lon _iﬂjrlaS drink nor : §§E?m%8fﬁhﬁre¥(§fsﬁ}8ﬁ%ﬂ@§§1on Toxicity data
obtained thr ‘ﬁafi% assay as descfi HEH e‘l’%ﬂﬁf’es 1 to 14 for Compounds Gi to
Gxiv inclusive™ ﬁlﬁﬂﬁals were ob ﬂ%%t!ﬂ%f@ Ldmlnlstratlon and again at 4 hours

1 :
and 24 hours; ations are repdlSt Gomy THES B 8 L'i?n e ﬁ" |OWI art: 0
Appe_ared N%éf% eg?' tta%XL? 14}E3alpla%"r% g%:;?@ ?ée ) 9. Ve} 9%&1;02/00176 I
Activity (Inc/ 3 § ?,syanoss 1% ossho?[ﬁ nting Yy K- WAL a |onﬁ§%ha|56 acé%%y 16
Chromatu”alggbr&%ﬂb%rfboth eyes).  Secretion and discharge of tears.

Latera] Recumbency: Animal is spontaneously supine.
Loss of Righting: Animal remains supine when placed in that position.
Miosis: Excessive contraction of the pupils of the eye.
Mydriasis: Excessive dilation of the pupils of the eye.
Palpabral Ptosis: Refers to the drooping of the upper eyelid of both eyes.
Piloerection: Bristling of the fur on the back and neck.
Rales (wet or dry): Wet (mucousal): a bubbling sound heard during respzra‘acn
: : Dry: harsh or musical sound heard during respiration.

Respiration (T1): Az upusual increase or decrease in this activity. 2
Rigidity: Waxy :The extremities stay in the position in which they are

placed.

Lead pipe: muscular rigor, the e:«:t.remmes are difficult to

move.
Salivation (Increaged): The formation and excessive secretion of sahva

 Sedation:.  The animal responds slowly when touched or handled.
. Stereatypy: Constant repetition of certain meaningless movements.
Tremors: . Fine: a constant fast vibration of the body and/er
‘ extremities.

Coarse: a fast vibration of the body and/or extremities that
seems to morease and decrease with time.

Any animal that exhibited 1) loss of body weight such that it's vaiue
dropped to 75 % of the control group's mean value for 2 consecutive days, or
2} onset of a moribund condition, such that the animal could no longer feed or
5 drink normally, were sacrificed prior to study conclusion.
- Toxicity data obtained through the assay as described aboveis
- provided in Tables 1 to 14 for Compounds Gi to Gxiv inclusive. The animals
were observed immediately following administration and again at 4 hours and
24 hours. Observations are reported using the code number fromthe,
10 following chart: . - '

¢ Appeared Normal 7 Epistaxs 14 Palpabral Plosis 21 Rigidity -



3 Piloerection 10 Respiration 17 Salivation 24 Convulsions 4 Stereotypy 11 Hunched Posture 16
Lacrimation 25 Catalepsy 5 Soft Stool 12 Enophthalmia 19 Miosis 26 Lateral Recumbency 6
Chromodacryorrhea 13 Exophthalmia 20 Mydrlasis 27 Death Table 1: Compound G(iii) 4 hours Day
Dose Animal (mg/kg) 12345 140000140 24000000 340000 14,100 24 hours Qa Dose
Animal (mg/léé?‘ Wil 14000000 2-00000g400-0-0000 TablRCI/Qorsotind G(viii) 4
hours Da Dose Animal (mg/kg) 12345 1'4000000 24000000 34000000 24 hours Da
Dose .

1 Activity {inc.fdec) 8 Cyanosis 15 Loss of Righting 22 Alaxia
2 Sedationflethargy 9 Fiacodity 16 Chromaturia 23 Tremors
3 Piloereciion © 10 Respiraiion 17 Salivation 24 Conwilsions
4  Stereotypy 11 Hunched Posture 18 Lacrimation 25 Catalepsy
© 5 Soft Stool - - 12 Enophthaimia 19 Miosis 26 Lateral
‘Recumbency
6 Chromodacryorrhea 13 Exophthaimia 20 Mydilasis 27 Death

Table 1: Compound G(jii)

4 hours
Day
Dose |
Anmimai | {mg/kg) | 1 2 3 4 5
# . .
1 40 0 0 D 14 0
4 40 ) Q O 0 ] - Q-
3 40 0 ’ 0 O 14,10 3]
24 hours
Day
Dose
An;i;na! {mg/kg) 1 2 3 4 5
1 40 0 0 o 0 0
2 40 0O 0 0 0 0
3 40 0 O o o 0
Table 2: Compound G(viii)
4 hours
‘ Day
. Dase | ' ‘
Art;nal {mafkg) 1 2 3 4 5
I
T T 40 ) ) D G B
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours - |
_ Day
Dose ‘ ‘
Animal | (makg)| 1 | 2 3 4 5
2 : ,
1 40 0 C 8] 0 0
2 i 40 0 0 .0 ' 0 0
3. | 40 0 0 0 0 G

28
SUBSTITUTE SHEET (RULE 28}



Animal (mg/kg) 12345 14000000 24000000 34000000 29 SUBSTITUTE SHEET
(RULE 26) WO 02/1166356 PCT/CA112/0) 176 Table 3: Compound G(xiv) 4 hours Da Dose Animal
(mg/kg) 12345 14000000 24000000 34000000 24 hours Day Dose Animal (mg/kg) 1
234514000000 24000000 34000000 5 Table 4: Compound G(ix) 4 hours Dose Da
Animal (mgtRYP #2086 4000000 2400000.0 34000000 24 hourpCT/CAG2/00176

Table 3: Compound G(xiv)

4 hours . ]
L Day
"Dose
Animal | (mgfkg) 3 2 3 4 5
#
1 40 4] 0 0 0 4]
P 40 0 G 0 4] 4]
3 40 0 0 0 0 &]
24 hours
Day
Duose ‘
| Animal | (mgfkg) 1 2 3 4 5
# .
1 40 0 0 0 O 0
2 40 G 0 ] 4] 0
"3 40 0 0 ] 8] 1]
5 Table 4: Compound G(ix)
4hour§ _
: Day
... | Dose . o T T
Animal | (mg/kg)- 1 2 3 ... 4. |5
# ’ ' }
2 40 0 O ) 4] 0
3 40 O 0 ") 0 3]
24 hours
' Day ..
_ ’Dcse : !
An;nai {ma/kg) | i 2 .3 4 5
1 40 ) 0 G 0 o
2 40 0 0 0 0 0
3 40 0 0 0 - 3] 0

Table 5: Compound G(ii)

. ‘4 hours

Day

" |Dose
Animal |{mg/kg)
# - -

wh

3%
TS
NN
4, ]

L a0
- SUBSTITUTE SHEET (RULE 26)



Da Dose Animal (mg/kg) 12345. 14000000 2400_d__00034000000 Table 5:
Compound G(ii) 4 hours Da Dose Animal (mg/kg) 12345 30 St18STITUTE SHEET (RULE 26) WO
(12/066456 PCT/CA02/00176 1400101,22,26,151,H 240000 1;22,24+,26,1 1,22,15,5,14 14 3
4000000 24 hours Day Dose Animal (mg/kg) 12345 14000000 24000000 3400_00
00 H- Head%¥Ba#tiitfé#idbuch-evoked 5 Table 6: Compound G(x) 4 hours DaPCT/CAn/6176

1 |40 D 1 0 12226145 |1.H
2 40 0 0 8 - 1,22,24+26,1 11,2215,
5 14 14
3 40 ) O 4] 0 0
24 hours : , .
Day
Dose
Animal | (mgfkg) 1 2 3 4 5
e &
1 40 0 0 ) O )
2 40 0 4 0 0 Q
3 40 0 0 0 G 0

H- iHead Butting

+ touch-evoked
5 -

Table &: Compound G{x)

4 hours ‘ .
' Day
Dose -
Animal | (mgfkg) q 5 . ) -
-1 40 0 0 5 . -
2 1 40 0 8 5 g 0
3 40 _ 0 0 5 S 0
24 hours 7 SR I —
Day
, Dose ,
Animal | (mafkg) 1 o s ) -
# & 7 5
1 40 D 0 - 5 ; —
2 40 ) 5 : 0 =
3 40 0 3 - —0 _ g‘_ =

o Table 7: Compound G(xii)

4 hours R
: _' 1 Dose | : , ‘ ney ‘ - .
An;;na!- {mafkg)| - 1 | o2 3 4 | 5
e T s e e e S
3 40 0 o 0 - D 0
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Dose Animal (mg/kg) 12345 1400-0-000 24000___d__OO0 3400000 24 hours Da
Dose Animal (mg/kg) 12345 140000024000003400000 --io Table 7: Compound G(xii) 4
hours Da Dose Animal (mglkg) 12345 14000000 24000000 340-0-0000 .31
SUBSTITUTE SHEET (RULE 26). WO 021066356 PCT/CA02/00176 24 hours Day Dose Animal
(mg/kg) 1 2 PP2AKEO 000-24000003 400000 - Table 8: CompouReTBE#H)2/00176

24 hours
Day
| Dose ‘
1 Animal | (mg/kg) 1 2 3 4 5
#
1 0 | 0 0 0 ] —
2 40 0 Q 0 0 e
3 40 0 0 O 0 —
~ Table 8: Compound G(xi)
4 hours
Day
Dose
Animal | (mgfka) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 g 0 0 0
.3 14D 0 0 0O 0 0
24 h’oufs ‘ |
Day .
Dose _ -
Animal | (mg/kg) 1 .2 3 4 5
# . _
11 40 0 0 0 0 —
2 40 0 0 0 0 —
3 40 5 5 o 5 p—
5 N '
Table ¢: Compound G{xii)
4 hours
‘ - Dose
Animat | (mg/kg) 1 -2 3 4 5
# L -
1 40 0 0 0 0 0
2 40 0 0 0 -0 0
3 40 18] 0 0 0 3]
24 hours
. Day
Dose ‘ ot
Animal { {mgrkg) 1 2. 3 4 -l 5
# N L L . . N
1. 40 0 : 0 ‘ 0 - , 0 o
2 40 8] 0 s N -

- 32 _
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4 hours Da Dose Animal (mg/kg) 12345 14000000 2400000.0 34000000 24 hours Da
V, Dose Animal (mg/kg) 12345 1400000240.0000 3400p 0.0 Table 9: Compound G(xiii}
4 hours Da . Dose Animal (mg/kg) 123.45 14000000 24000000 34000000 24 hours
Da' Dose Agﬂ()@g%{\g;%kg) 1*234514000002400000-32 SUBSTITUTE SHEET:(RULE 26)
WO 02/0664 CR02/00176 PCTICA02/00176

(3 T# [ 0 1 0 T o T 0o T=

Table 10: Compound G(i)

4 hours ) ' :
Day
Dose | - ,
Animal | {mg/kg) | 1 2 "3 4 5
P .
1 40 0 . 0 0 0 0
2 40 0 0 a g 0
3 40 O o 0 0 0
24 hours
Day
Dose
Animal | {mgikg) ] 1 2 | 3 4 5
# ‘ : '
1. 40 - - 0 0 G G 0
2 40 0 D 0 8] 0
3 40 0 0 o D 0
. ‘
Table 11: Compound G(v)
4 howrs '
Day
Animal | (mg/kg) 1 o2 3 4 5
# ' :
1 40 0 0 QO C 0
> 40 0 0 0 0 0
3 40 1.0 0 0 0 0
24 hours
Day
_ Dose :
Arirmnal | {mg/kg) 1 _ 2 3 4 -4 5
. . . ‘ :
1 40 | 0 g. . 0 0 0
2 - 40 O 0 0 0O -0
3 40 _ 0 0 0 0 0
1 Table 12: Compound G(vi)
. #hours. - ‘ ‘ ‘ ‘
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340000 p Table 10: Compound G(i) 4 hours Da Dose Animal (mg/kg) 12345 14000000 2
400000-0 34000000 24 hours Da Dose Animal (mg/kg) 12345 1.40-00000 240000
00 3400(-00000 5 Table 11: Compound G(v). Da1234500000 00000 54000000
24 hours Da Dose Animal (mg/kg) 12345 14000.000 2-400000-0 34000000

WO 021066456 PCT/CAG2/80176
o Dose

An;;na! (mg/kg) 1 2 3 4 5
1 40 o 0 0 G g
2 40 0 0 0 -0 O
-3 40 0 0O { 0 0

24 hours

Day

) Dose A

Animal | (mg/kg) Bt 2 3 4 5
p .
1 40 0 0 0 0 0
2 40 O 0 0 0 0
3 40 0 0 O 0 0

~ Table 13: Compound G({vii)

4 hours -
, Da
Dose : . ‘
Animal | {(mgfkg) 1 2 3 4 5
. .
1 40 0 0 0 0 G
2 40 0 0 0 0 0
3 40 0 0 0 0 0
---124 hours - o
Da
_ Dose , s
An;;na! {mg/kg)y i 2 3 4 5
1 40 4 . 0 0 0 0
_ . 0
2 40 0 0 0 0 0
3 40 0 0 0 0 D
5 Table 14: Compound G(iv)
[4 hours
Day
Dose ' . ol
Animal | (mg/kg) 1 2 T4
A | 3 4 5
1 40 14 0 14 D 14
2 40" 11.2214,102] 1221510 0 122,14 H,102] 0
3 W T D o T 0 0

. e 34 '
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to Table 12: Compound G(vi) 4 hours Da 33 SUBSTITUTE SHEET (RULE 26). WO 02/066456
PCT/CA02/00176 Dose Anima! (mg/kg) 12345 14000000 24000000 3400 _0 000 24
hours Da Dose Animal (mglkg) 2345 14000000 24000000 340.00000 Table 13:
Compound G(vii) 4 hours Da Dose Animal (mg/kg) 12345 14000000 24000000. 340000

00 24 hours'M&ERnimal (mg/kg) 123'45 14000000 PCTICA02/00176
24 hours
Day
Dese
- | Animal | (mg#kg) 1 2 3 4 - 5
in | . 4
1 40 0 0 0 0 0
2 40 8] 0 0 . 0 0
‘_ 3 - 40 g - 0 0 0 4]

H- Head Butting

By way of comparison the compounds of formula 1 are iess toxic than
5 other GlyT1 inhibitors of similar potency. For example compounds H, 1, J, and
K below, show a higher toxicity profile than the compounds of the prese'nt
invention as seen in tables 15, 16, 17, and 18.

10 . .
Table 15; Compound H *

Day
Animal | (mg/kg) | 1 | 2
= i 40 0 A A ) 1122814102 ] 1,2
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24000000 34000000 s Table 14: Compound G(iv) hours Da Dose Animal (mg/kg) 12345 1
40140140-14 2401, 22,14,10,2 1,22,15,100 1,22,14,H,1020 3400044 0 S Ua~FI'UTE
SHEET (RULE 26) WO 02/066456 PCT/CA(12/M)176 24 hours Da Dose Animal (mg/kg) 12345 1
400-0-000 240000.00 3.4000000 H-Head Butting By way of comparison the compounds
of formula 1 ¥R $846&5%ic than s other GlyT1 inhibitors of similar potency. FAEXEAMBESMpounds H,
I, J, and K below, show a higher toxicity profile than the compounds of the present |nvent|on as seen
in tables 15, 16, 17, and 18. OH H CF, OH K (a Table 15: Compound H

2 40 0 1,22102 1,26, 15,3,10,2 0 1,2
3 40 1,314,2 | 1,22142 | 1,229,102 [1,9.26,15,14,10,| 1.2
*in this experiment behavioral observations were only recorded once per day.
. Table 16: Compound |
4 hours '
Day
1 Dose :
Animal { (mg/kg) 1 2 3 4 5
#
16 40 1,28 410 | $1,22,28, | 41,22 410 1 11,22 28, {I1, 22
_ o +10 310, 1 116
17 40 +1,22, 3410 | 41,22 410 | 44, 28,410 (l1, 28, 15, 410ld1, 26,
. _ 10 1 7
18 40 ¥1,22,26, 1 31,22,410 | 41,22 26 | d1,22 410 {11, 22
410 110 410
24 hours
Day
. Dose ’
t Animat | (mghfkg) 1 2 3 4 5
# ' ; :
16 40 0 0 0 0 S
i7 40 0 : 0 ¥) 0 b
{18 40 0 0 0 0 —
3
= severe itching
Table 17: Compound J
10 ' _
4 hours ‘ : Day
Dose
Animal # {me/k 1 2 3 4 5
1 10 0 0 0 ) 0
2 10 0 0 0 ) 0
3 10 0 0 0 0 0
24 hours I Day
: Dose : ' S .
Animal #{ (mg/ke) 1 2 3 ' 4 5
I ‘ 0 1,2 1,9,18,26,15,14,102 * — —
2 25 0 0 1 160918261514,102*% - —
3 25 0 2 11,9,18,26,15,14,102,23 * —_— .
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Da .Dose Animal {mglkgj12345 44000 1,22,8,14;10,2 12 35 SUBSTITUTE SHEET (RULE 26)
WO 112/066456 PCT/CA02/00176 2 400 1,22,10,2 11,26,15,3,10,20 1,2 340 1,3,14,2 1,22,14,2
1,22,9,10,2 1,9,26,15,14,10, 1,2 2 *In this experiment behavioral observations were only recorded
once per day.,, [Ahlg.d8; Compound | 4 hours Da Dose Animal (mg/kg) 1234 5 16 40 1.1, 26, 4.10
4.1,22, 26,41, 22,1.10 4.1, 22, 26,-11, 22, 1.10J 10, 1 4.10 17 40 4.1, 22, 190UAI¥801160 4.1, 26,
4.104.1, 26, 15,4.10 1.1, 26, J-10 18 40 44, 22, 26, 141, 22, 4.10 441, 22, 26, 44, 22, 410 4.1, 22,
4<10 110 1.10 24 hours Da Dose Animal (mg/kg) 12345 --16400000174000001840000

0 - .

C ' ]
Tabile 18; Compound K
14 hours .
I Day
IDose
_ [Animal {{mg/kg) |1 2 3 4 S
# .
1 40 1 — — — -
2 40 0 — P — —
3 40 0 12224152 |om o -
|24 hours
Day
_ Dose , .
Animal | {mg/kg) 1 2 3 4 )
# . - .
1 40  |1,22,18,26,15, -— —_— — —_
14,1023 27* : _ ‘
2 40 [1.26,1514,10| —_ — — -
27" : ‘ : o
3 40 1,26 1,22,24,15,14, — = —
' 10,23.27* B ' .

" Animal was euthanized due to a moribund condition
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1= severe itching Table 17: Compound J 10 4 hours Day Dose Animal # (mg/kg) 123.45 11000
000 21000000 31000000 24 hours Day Dose Animal # (rag/kg) 12345 12501,2
1,9,18,26,15,14,10,2 22500 1,6,9,18,26,15,14;10,2 32502 1,9,18,26,15,14,10,2,23 * 36
SUBSTITUTE SHEET (RULE 26) WV vtnw64a6 PCTICAOZ2/110176 Table 18: Compound-K 4 hours
Day Dose Animal (mg/kg) 12345 401 2400--_3400 1,22,24,15,2 - - 24 hours Da Dose
AnimaFHeMS 12345 1 401,22,18,26,15, -- - - -

1. A compound of formuia |
Ars } o
= N\)LOH
Ary
Formula i
wherein:

Ary  is a thiophene group, which may be 2- or 3-thiophene optionally
substituted with up to one methyl or ethyl,
| Ar,  is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cis alkyl,
halo, C1.s haloalkyl, C1¢ alkoxy, C1 haloalkoxy, cyano:
or wherein when Ar, is 2-methylphenyl and Ar, is 3-thieny1;.
and salt, solvate and hydrate thereof.

2. A compound according to claim 1, wherein Ary is selected from the group
consisting of: 2-thiophene, 3-methyl-2-thienyl, 3-thiophene, and 4-methyi-
3-thieny!. '

3. A compound according fo claim 1 or claim 2, wherein Ar; is selected from

the group consisting of substituted phenyl, where the substitutent is
- selected from CF;, Me, iPr, MeQ, CN, and CF;0: and furan and
thiophene. '

4. A compound according to any one of claims 1 to 3, selected from the
group consisting of: .

(Z)-N-1-(4-(4-isopropylphenylphenyl)-1-(3-thienyl)prop-1-en-3-yl) sarcosine: .
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14,10,23,27 2 40 -1,26,15,14,10, 27- 340 1,26 1,22,24,15,14, - 10,23,27 * Animal was euthanized
due to a moribund condition 37 SUBSTITUTE SHEET (RULE 26) CLAIMS 1. A compound of formula
| Ar2 O N,~K OH Art Formula | wherein: Art is a thiophene group, which may be 2- or 3-thiophene
optionally substituted with up to one methyl or ethyl, Are is selected from thiophene, furan and

substituted y e the substitutent on the phenyl group is selected from Crs alkyl, halo, Cis
haloalkyl, C@Eﬂ Ly,( {§ }ﬂal‘aam&‘;}eey’é}wé) o iltRminnieenl Artis dpsetteylpleny! and Are is

3-thienyl; dAg- s&lﬁs@valemedmgﬁlﬁ@teyﬂl)lqrqgfta, ;%B;%%Tazdt cgorﬁ Ss‘%éi) cﬁérr?ela\:]vgirer;neﬁ\gll_s

selected frqg) rﬁ ggp C % of: 2:thiophene,
3-thienyl. 3 il %%’l:l?ﬂ it ifﬂf&e[\gﬂﬂrgpw‘}mawmﬁ@agmmd from the group
consisting éz)subsmme@aheﬂybwba@ﬂh@ pbsfiiulent iscsglasipditom Gl Mg, Pr, Meo, O, and
CF30; and( héo% i A}\ (3 pound ac ording to any one of claims 1 to 3, selected from
the group & SIS of( yiphenyl)phenyly-1-(3-thienyl)prop-1-en- 3~yl) sarcosine;
(Z)-N-(1 -(4-(3-trifluoromethoxy) phenyl)phenyl)-1 -(3-thienyf)prop-1-en-3-
yl}sarcosine; _
(Z)~N~(1—(4—(3_cyanopheny£}phenyl)—1 -(3-thienyl) prop-1 -en-3-yl)sarcosine:
(Z)—N-(1~(4-(3—thienyf)phenyi) 1-(2-thienyl) prop-1-en- -3-yl} sarcosine;
(Z)-N-(1-(4-(3- -thienyl)phenyl)- 1-(4 -methyl-3-thienyt)prop-1-en-3-
yhysarcosine:
(Z)-N-(1-{4-(3- tnﬂuoromethy[)pheny[)phenyl) 1- (4wmethy! 3- thaeny!)prop~1-
en-3-yl) sarcosine:
{(Z£)-N-(1 -(4«~(3—methoxyphenyi)phenyi).—1 —{4-—methy1—3-thieny[}prop-1 -&n-3-
ylysarcosine:
{Z)-N-(1-(4-(3- -methylphenyl)phenyl)-1-(3- -methyl-2- th:enyl)prop 1-en-3-
yl)sarcosine: |

and (Z)-N-(1 -(4-(3-thienyl)phenyl)-1 —(2—methyphenyi)prop~1 -en-3-
y)ysarcosine.

5 A compaosition comprising a compound of any preceding claim 1 to 4.

6. A composition comprising a compound of any preceding claim 1 to 4 and

- @ pharmaceutically acceptable carrier, diluent or excipient.

7. A pharmaceutical compositka-ﬂ'as claimed in claim 6 for the use of treating
a medical condition selected from the group consisting of schizophrenia, -
cognitive dysfunction, dementia and/or Alzheimer's dssease attention
deficit disorder, depression, autistic disorder, Rett's dtsorder childhood

disintegrative disorder, Asperger's disorder, atypical autism, neurological
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(Z)-N-1-(4-(4-isopropylphenyl)phenyl)-1-(3-thienyt)prop-l-en-3-yi) sarcosine; 38 (Z)-N-(1-(4-(3-thienyl)
phenyl)-1-(3-thienyl)prop-i -en-3-yl)sarcosine; (Z)-N-(1-(4-(2-thienyl)phenyQ-1-(3-thienyl)prop-i
-en-3-yl)sarcosine; (Z)-N-(1-(4-(2-furyl)phenyl)-1-(3 thienyl)prop-1-en-3-yl)sarcosine;
(2)-N-(1-(4-(3-methoxyphenyl) phenyl)-I-(3-thienyl)prop-l-en-3-yl)sarcosine;
(2)-N-(1-(4-(3-methylphenyl)phenyl)1-1-(3-thienyl)prop-I -en-3-yi)". sarcosine;
(Z)-N-(1-(4-(3-trifluoromethoxy)phenyl)phenyl)-1-(3-thienyi)prop-I -en-3- yl)sarcosine;
(2)-N-(I-(4-(3-cyaang mewhphehidtric @dbrdays) aapmiditadod)riMiepsifer which a glycine
(Z)-N-(l-(4-(3-thiw Rﬁegxgﬁd.—éﬁégienyl) prop-l-en-3-yl) sarcosine;

(Z)-N-(l-(4-(3-thieny§p eny 12 -methyl-3-thienyl)prop-1-en-3- yl)sarcosine;
(Z2)-N-(1-(4-(3-friflugromethyl)phenyophenyl)-1-(4-methyl-3-thienyl)prop- 1- en-3-yl) sarcosine;
(Z)-N-(1-§4-(§jrﬁ%tﬂ Qy%%@ﬁégﬁﬂe?&‘?ﬁ-@”m%iﬂ;}l-3-thienyl)prop-l-en-s- yl)sarcosine;
(2)-N-(1-(4-(3-methylphenyl)phenyl)-1-(3-methyl-2-thienyl)prop- | -en-3- yl)sarcosine; and (Z)-N-(1
-(4-(3-thienyl)phenyl) 1-(2-methyphenyl)prop-l-e\g-3-/;4)sarcosine. 5. A composition comprising a
compound of any preceding claim 1 to 4. 6. A conipositiga=tbmprising a compound of any preceding
claim 1 to 4 and a pharmaceutically acceptable carrier, diluent or excipient. 7. A pharmaceutical
composition as claimed in claim 6 for the uge of freating a medical condition selected from the group
consisting of schizophrenia, cognitive d tionAdementia and/or Alzheimer's disease, attention
deficit disorder, depression, autistic q\lﬁz ett's disorder, childhood disintegrative disorder,
Asperger's disorder, atypical autism, neurological 39 and neuropsychiatric disorders and medical
conditions for which a glycine (1

wherein

Ary s a thiophene group, which may be 2- or 3-thiophene optionatly
substituted with up to one methyi or ethyl,

Ar;  is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from C1.6 alkyl,
talo, Cis halbalkyi, Cis alkoxy, Cis haloalkoxy, cyano;

or wherein when Ar, is 2-methylphenyl and Ar, is 4-(3-thienyl);”

and salt, solvate and hydraté the_r‘“eof;

for manufacturing a medicament for treating a patient having a medicél‘

condition for which a glycine transport inhibitor is indicated

9. The use of a compound of the formuta | as recited in claim 8, wherein the
medical condition is selected from the group consisting of schizophrenia,
cognitive dysfunction, dementia and/or Alzheimer's disease, attention
deficit disorder, depression, autistic disorder, Rett's disorder, chiidhood

disintegrative disorder, Asperger's disorder, atypical autism, neurologicat
and neuropsychiatric disorders.

10. The use of a compound of the formula | as recited in claim 9, wherein the |
medical condition is schizophrenia.
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inhibitor is indicated. 8. Use of a compound of the formula | CO2H Ar' Are (I) wherein Artis a
thiophene group, which may be 2- or 3-thiophene optionally substituted with up to one methyl or ethyl,
Are is selected from thiophene, furan and substituted phenyl, wherein the substitutent on the phenyl
group is selected from C16 alkyl, halo, C1 haloalkyl, Cls alkoxy, CI-6 haloalkoxy, cyano; or wherein
when Aar is 2-methylphenyl and Are is 4-(3-thienyl); and salt, solvate and hydrate thereof; for
manufacturing a lﬂggicament for treatin%dgf?atient having a medical condition for which a glycine

transport inhibitor is naicated o  FREQUEGL RS EBRISEShNG SR e fofmiae ey rdbreepmrtaini 8y |
wherein the mediﬁ%dﬂeﬁﬁo(ﬂ-i@mj&)pt@ﬁgmmtgr@g,g@m@m,qjgsgn@%@qﬂéa, cognitive
dysfunction, dementia and/or Alzheimer's disease, attention deficit disorder, depression, autistic
disorder, Rett's disorder, childhood disintegrative disorder, Asperger's disorder, atypical autism,
neurologic]:efi1 ‘and Hetinopsydhiatriardisonerss 1ecfbel Use QbCAPHRY Sh thefanyla ) & fecited in
claim 9, wherein %_mgg_i ii_l(ggngition iﬁ chizc? I?rr_%nia. 40 11. The use of a compound as recited in
claim 10, wherein'the ¢ mgoundslsp(?ﬁ)-*ﬁ K 2%’ Pﬁ)‘bﬁg&?}r}m@@im&wmma&i
-en-3-yl)sarcosing/hB2ardprngse of a compound as recited in claim 10, wherein the compound is
(Z)-N-(1-(4-(4-isopropylphenyl)phenyl)-1-(3-thienyl)prop-l-en-3- yi)sarcosine.

13, The use of a compound as recited in claim 8, wherein the compound s
{(Z)-N-(1-(2-(4-Furyl)phenyl)-1-(3-th tenyhprop-1-en-3-yl)sarcosine.

14.  The use of a compound as recited in claim 8, wherein the compound is
(Z)-N-(1 -(4-(4-1sopropyiphenyl)phenyt)-1 -(3-thienyl)prop-1-en-3-
ylh)sarcosine.

15.

The use of a compound as recited in claim 8, wherein the compound is |
(Z)-N-(1-(4-(3-Thienyf)phenyl-1 -(2-methylphenyl)prop-1-en-3-yljsarcosine

for manufacturing a medicament for treating a patient having a medical
condition for which a glycine transport inhibitor is indicated.



13. The use of a compound as recited in claim 8, wherein the compound is
(Z2)-N-(I-(2-(4-Furyl)phenyl)-1-(3-th ienyl)prop-1-en-3-yQsarcosine. 14. The use of a compound as
recited in claim 8, wherein the compound is
(2)-N-(1-(4-(4-1sopropylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3- yl)sarcosine. 15. The use of a
compoynd as recited in claim 8', wherein the compound is (Z)-N-(1-(4-(3-Thienyl)phenyl-|

-(2-met 39Iphﬂeﬁ%ﬁb\@%-q)f@ﬁe@ﬁ}ﬂ)%ﬁréaﬁﬁf@dfbﬁnanufacturlng a medicament for treating a patient
having a medical condition for which a glycine transport inhibitor is indicated. ci 16. A method of
preparing an iodide C; OH ~ ~ Br\ (C); comprising: a) reducing intermediate B OH Br ~ (B) with
sodium bis(2-methoxyethoxy)aluminum hydride (Red<®); and b) treating the resulting intermediate
qparing an intermediate D; N1-1~ CO2tBu Br\ (d),

(C).
comprising:

a) reducing intermediate B

o "
Br
(B)
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al); and
b) treating the resulting intermediate with iodine to give the iodide C.

17. A method of preparing an intermediate D;

T COLBY

Br
Dy,
comprising: '

a) reducing intermediate B

o
Br

(B)
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(B) 42 with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and treating the resulting

intermediate with iodine to give iodide C OH Br 'O (C); b) converting the alcohol moiety of iodide C to

a bromide; and c) displacing the bromide with sarcosine t-butyl ester to provide intermediate D. 18.

The method of claim 17, wherein the conversion of step (b) comprised treatment with

N-bromosuccinimide and triﬁhenylphosphine. 19. A method of preparing an intermediate E N---~CoAu
y

Ar, Br (E); wherein %i{fiss

Stonamstaossatheansupibwnehydtd dRethhl) thednethod

comprising: a) redu@agtiﬁgetﬁ@fﬁ%@t%@iﬂt&h@&@t&%ﬁqgﬁiﬁb%@d@?6%9(?%@“0’(3’)6"“mi““m
|

hydride (Red-Al) and treating the resulting intermediate with iodine to give 10
(C); b) converting the alcohol moiety of iodide C to a bromide;

18.

19,

b)

e C430H i(IBr\

‘ OH
|
Br
(C);
converting the alcohol moiety of iodide C to a bromide: and

displacing the bromide with sarcosine t-butyl ester to provide
infermediate D.

The method of claim 17, wherein the conversion of step (b) comprised

treatment with N-bromosuccinimide and triphenylphosphine.

A method of preparing an intermediate E

SNTTCOBU

i
Ary
Br
(E);

wherein Ary is thienyl optionally substituted by up to one methyl or ethyi,
the method comprising: '

a)

reducing infermediate B

. Q/ OH
Br '

B -
with sodium bis(2-methoxyethoxyjaluminum -hydride (Red-Al) and

treating the resulting intermediate with iodine to give iodide C
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c) displacing the bromide with sarcosine t-butyl ester to provide an intermediate D; and N CO2tBu a |
Br (D); d) coupling the intermediate D with a boronic acid formula AriB(OH)2, wherein Ari is as
described above, in the presence of a palladium (0) catalyst to give the intermediate of the formula E.
20. The method of claim 19, wherein the conversion of step (b) comprises treatment with
N-bromosuccinimide and triphenyiphosphine. 21. The method of preparing a compound of the formula
G N ~CO2tBu Arl Are \ (G), wherein Art is thienyl optionally substituted by up to one methyl or ethyl,
and 44 Are is selected from the group consisting:of timenyl, fury) and substituted phenyl, wherein
phenyl substitutents are selected from C1-6.4 halo, C1 haloalkoxy, C16 alkoxy, and cyano; the
method comprising: a) reducing intermedi  OH' Br ~ (B) with sodium
bis(2-methoxyethoxy)aluminum hydrider [) and treating the resulting intermediate with iodine to
give iodide COH il , Br ~ (©):

1

b} converting the alcohol moiety of iodide C to a bromide:

c) displacing the bromide with sarcosine t-butyl ester to provide an
intermediate D; and

TNTTCOo,Bu

Br
(D);
d) coupling the intermediate D with a boronic acid formuta Ar{B(OH),,
wherein Ary is as described above, in the presence of a palladium

(8)) Cataiyst o give the intermediate of the formula E.

20. The method of claim 19, wherein the conversion of step (b) comprises

treatment with N-bromosuccinimide and triphenyiphosphine.

21. The method of préparing a compound of the formula G

“NTTNCOosBU

l
Ary
Aty
(G), .wherein
Arq is thienyl optionally substituted by up to one methyt or-éthyl,‘ and
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(C); b) converting the alcohol moiety of iodide C to a bromide; c) displacing the bromide with
sarcosine t-butyl ester to provide intermediate D "CO2tBu Br (D); d) coupling intermediate D with a
boronic acid of the formula ArlB(OH)2, wherein An is as described above, in the presence of a
palladium (0) catalyst to give an intermediate of the formula E 45 N CO2IBu Arl Br\ (E); e) coupling
intermediate E with an aryl boronic acid of the formula Ar2B(OH)2, wherein Are is as described

above, in the preseremiaftad pfaﬂadithm (poptatysisiotdice Mtemfeaqliaifesﬁll\ha;dm@&ﬁtate&r' Ar2 (F);

and f) hydrolyzin ter of he intermedi te F to ompqund he formula G. 22.
The method cﬁhﬁ’qwn erﬁere?n e CSH\E&? t%keg st%[)e t?) g%ﬁﬁf)g sf%g Mredtind yWItﬁxalo,
N- bromosucc[ﬁhmlﬁelaatﬁmwphé]a;glﬂlmghlwﬁayé'm method of claim 21, wherein the hydrolysis of

step (f) compr, lﬁgs trg@t@gg%ofrfgrmlc acid. 24. A compound of the formula C OH er ~ (C).

a) reducing intermediate B

Q/ OH
8r '

(B)
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and

treating the resulting intermediate with iodine to give iodide C

AT
(C);

b) converting the alcohol moiety of iodide C to a brbmide;
C}) displacing the bromide with sarcosine t-butyl ester to provide
intermediate D

T COLBU

Br
(D)
d) coupling intermediate D with a boronic acid of the formula
ArB(OH)z, wherein Ary is as described above, in the presence of a

palladium (0} catalyst to give an intermediate of the formula E
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25. A compound of the formula D 46 N CO2tBu Br </, (D). 26. A compound of the formula E N
COZztBu i Ary Br\ (E), wherein Art is thienyl optionally substituted by up to one methyl or ethyl. 47

“NTTNCOBU
l
Al
Br
(E)
e) coupling intermediate E with an aryl boronic acid of the formula

ArB{OH);, wherein Ar, is as described above, in the presence of a
paliadium (0) catalyst to give intermediate F

SN CouBY

l

ATy
Ary

(F), and
D) hydrolyzing the ester group of the intermediate F to give the
compound of the formula G.

22. The method of claim 21, wherein the conversion of step (b) comprises

treatment with N-bromosuccinimide and triphenylphosphine.

23. The method of claim21, wherein the hydrolysis of step (f) comprises

treatment of formic acid.

24. A compound of the formula C

5
Br

(C).

25. A compound of the formula D
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26.

SN COogBY
l
!
Br
(D).
A compound of the formula E
SN COo,tBY
l
Aly
Br
(E),

wherein Ary is thienyl optionally substituted by up to one methyl or ethyl.
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