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GlyT-1 Inhibitors

The present invention relates to a class of substituted amines, to
pharmaceutical compositions containing them and to methods of treating
5 neurological and neuropsychiatric disorders using such compounds.
Synaptic transmission is a complex form of intercellular communication
‘that involves a considerable array of specialized structures in both the pre-
and post-synaptic terminal and surrounding glial cells (Kanner and Schuldiner,
CRC Critical Reviews in Biochemistry, 22, 1987:1032). Transporters
16 sequester neurotransmitters from the synapse, thereby regulating the
concentration of neurotransmitters in the synapse, as well as their duration
therein, which together influence the magnitude of synaptic transmission.
Further, by preventing the spread of neurotransmitter to neighbouring
synapses, transporters maintain the fidelity of synaptic transmission. Lastly,
15 by sequestering released neurotransmitter into the presynaptic terminal,
transporters allow for neurotransmitter reutilization.

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

20" reverse, releasing neurofransmitter in a calcium-independent non-exacytotic
~ manner (Atiwell et al., Neuron, 11, 1993:401-407). Pharmacologic modulation
of neurotransmitter transporters thus provides a means for r"nodifying. synaptic
activity, which provides useful therapy for the treatment of neurological and
psychiatric disturbances.
25 The amino acid glycine is a major neurotransmitter-in the mammaiia_n.
nervous system, functioning at both inhibitory and excitatory 'synapsés. By
nervous system, both the central and peripherat portions of the nervous
system are intended. These distinct functions of glycine are mediated by twd
.different types of receptor, each of which is associated with a different class of
30  glycine transporter. The inhibitory actions of glycine are mediated by glycine
" receptors that are sensitive to the cbnvulsant alkaloid strychnine, and are thus
referred to as “strychnine-sensitive”. Such receptors contain an infrinsic
bhloricje channel that is opened upon binding of glycine to the receptor: b'y
| increasing chloride conductance, the threshold for firing of an action potehtiél _
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“Abstract: The invention provides a pharmaceutical for treatnent of
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15 important role in a model of synaptic plasticity known as long-term
potentiation (LTP), which is integral in certain types of learning and memory
(Hebb, D.O (1949) The Organization of Behavior; Wiley, NY; Bliss and -
Collingridge (1993) Nature 361: 31-39; Morris et al. (1986). Nature 319: 774~ -
776). Enhance_d expression of selected NMDA receptor sub-units in

+ 20 transgenic mice results in increased NMDA-receptor-mediated currents, ™~

enhanced LTP, and better performance in some tests of iearning and memory
(Tang et al. (1999) Naifure 401: 63). '

Conversely, decreased expression of selected NMDA receptor sub-
units in transgenic mice produces behaviors similar to pharmacologically-

induced animal models of schizophrenia, including increased locomation,

]
L

increased stéreotypy, and deficits in social/sexual interactions (Mohn et al.

(1999) Celf 98:427-436). These aberrant behaviors can bé ame!iorated.using

the a'ntipsychotics_haloperidol and clozapine. _ : ‘ : |
NMDA receptors are widely distributed throughout the brain, with a

30  particularly high density in the cerebral cortex and hippocampal formation.

Molecular cloning has revealed the existence of two classes of glycine

transporters in mammalian brains, termed GlyT-1 and G]yT—2. GlyT-1is

found throughout the brain and spinal cord, and it has been suggested that its

distribution corresponds to that of glutamatergic pathways and NMDA

2
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is the case for glycine transport mediated by GlyT-1. These data are

consistent with the view that, by regulating the synaptic levels of glycine,
GlyT-1 and GlyT-2 selectively influence the activity of NMDA receptors and
strychnine-sensitive glycine receptors, respectively.

e T 'C'cmbc»un'ds which inhibit or activate glycine transporters would thusbe
expected to alter recepior function by modifying glycine 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 forebrain, among other locations. This -
concentration increase-could pérhaps 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

- 30 similar effects as increasing or decreasing the availability of extraceliular
glycine caused by inhibiting or enhancing GlyT-1 activity, respectively. See,
for example, Pitkénen et al., Eur. J. Pharmacol., 253,-1725—129 (1994); Thiels
et al., Neuroscience, 46, 501-509 (1992); and Kretschmer and Schmidt, J.
Neurosci., 16, 1561-1569 (1996). |
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i ncluding increased | oconotion, increased stereotypy, and deficits in

soci al / sexual interactions (Mohn et al. (1999) Ce// 98:427-436). These
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and cl ozapi ne. NVDA receptors are widely distributed throughout the brain,
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15 gl yaompotnanfsport mediated by GyT-2 is that it is not inhibited by
sarcoswbemﬁ%l is the case for glycine transport nediated by GyT-1. These
data are consistent with the view that, by regulating the synaptic |evels
of glycine,

Formula |

wherein:

Arq 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 substituted on the

phenyl group is selected from Cy5 alkyl, hale, C, haloalkyl, Cs alkoxy, Cq haloalkoxy, cyano,

or wherein A;, is 2-methylphenyl and Ar is 3-thienyl; and asalt, solvate and hydrate thereof.

An embodiment may be a compound: (Z)-N-(1- (4-(3-Thienylphenyl)-1-(2-methylphenyl)prop-1-
-en-3-yi)sarcosine. |



A yT-1 and AyT-2 selectively influence the activity of NVDA receptors and
strychni ne-sensitive glycine receptors, respectively. 20 Conpounds whi ch
inhibit or activate glycine transporters would thus be é@(ﬁ*@@‘ﬂ%&oﬁ]@ alter
receptor function by nodifying glycine concentrations in the synapse and,
t hus, provide therapeutic benefits in a variety of disease states. For
exanpl e, conpounds ‘which inhibit AyT-1 nediated glycine transport may
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t her aatientorpdalicit dedrder, dapngssiong aotistiE disordes, Rett's disorder, childhood disintegrative
~ disorder, Asperger’s disorder, atypical autism, neurological and neuropsychiatric 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

~compound of the formulat ..~ ...
h “NTTcoH _

Ar]

®

wherein

‘Ar{' \is a thiophene group; which may be 2- or 3-thiophene optionaily

| substituted with up to one methyl or ethy,

Arz is selected from thiophene, furan and substituted phenyl, wherein
-the substitutent on the phenyl group is selected from Cqs alkyl,
halo, Cq. haloalkyl, C16 alkoxy, Ci¢ haloalkoxy,r cyano; |

or wherein Ary is 2-methyiphenyl and Ar; is 4-(3-thienyl)phenyl;

.. and salt, solvate and hydrate thereof.
for treating a patient having a med-ical condition for which a glyt:ine
transport inhibitor is indicated. '
5



"OH Formula | wherein: -Art is a thiophene group, which may be 2- or

3-t hi ophene optionally substituted with up to one net hyllsa‘[l ei?ﬁb and Are
is selected fromthiophene, furan and substituted phenyl, ! ey The
substituted on the phenyl group is selected fromCl.6 alkyl, halo, ClL 6
hal oal kyl , C16 al koxy, Cl.6 hal oal koxy, cyano, or wherein Ar, is

2-net hyl phenyl -and Are is 3-thienyl; and asalt, solvate and hydrate .
t her eof . Aceood toerfifthrmpedi@f theqegesi indenijof), téré b-provided a use of a
(4-(3-Thien enyl ): 1- (2- met hyl phenyl ) prop-1- en-3-yl)sarcosine. 4 16
Augustcoﬁ'ﬁﬁg%} %ﬂﬁgg FB%'@# found that conpounds of Formula | and the conpound
(2)-N(1-(4-(3- Thienyl)phenyl)-1- (Qﬂmabgéq phenyl ) prop- 1- en- 3-yl ) sar cosi ne,
inhibit glycine transport via AyT-1 or“are precursors (for exanple,
_pro-drugs) of such conpounds. G yT-l transport inhibitors are wuseful in
the treatnment of schizophrenia gl 1 as other CNS-related disorders such
as cognitive dysfunction, deng including that related to Al zheimer's
di sease), attention deficitaydI80rder, depression, and pervasive

devel opnment al di sorders such as auti stif( di sorder, Rett's disorder,

chi | dhood di sintegrative di sorder, Aspe Ber' s di sorder and pervasive

devel opnment atheréihsor ders not ot herwi se specified (for exanple atypical
autisn). According tp a second aspect of th resent . invent. there is
provided a Aol BiBRONEEaRE RICE TaNuAa he TRPIEH SPHOMM 17 o
aspect. Anot her eataitiio®aithnmmayto bee eettogiposiiyi, on conpri si ng a conpound of
formula 1 or,the. ¢ ound . . ; - _
(2) - N (1- (4275 TH EAGFPBAEm fioehops. Ben and suRafyte: R 885901 ) car cosi ne,
and a carrier. #Aeceungitigettoom thdiphdndsgreup isfsetdvedofreseftisiallybnti on, there
is provided a phar eut. | 0 I.f-on I ove for the use of
treating a nedi cgﬁg‘g@hﬂﬂaiﬁgﬁﬁwsgi'g@@%}' Qﬂ%g?]ﬁg(%gg&%(ég&gonsi sting of

schi zophr enica wreognifti is@-wyi/iphenyl end Adeiren(Si-thicambigtoryhl zhei ner' s ‘di sease,
attention defjci ,Sar.der N, autistic disorder, Rett's disorder,
chi | dhood dieafsnldnéta:iaigg(g |\e/gﬁd8?@%%rdt§ra',%° perger's disorder, atypical autism :
neur-ol ogi calfoamdgnptagtwingya meglicainenaier heatingza peberdi havers afedionti ch a Z
gl yci ne i nhih@bn ks il %gyéﬂetr%ﬁgﬁcgrgisﬁﬂdi&é}e@. fourth aspect of the present

invention, there I's provi a use o

/)

According to a sixth aspect of the present invention, there is provided a method of
preparing an iodide C;

(C);
comprising:

a) reducing iﬂtermediafe B

_ 8)
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al); and

b) treating the resulting intermediate with iodine to give the iodide C.

5a



_or ethyl, Are'is selected fromthioph
wherein the substitutent on the

'corrpo'und of the formula | (1) wherein Art is a thiophene gr'oup; whi ch may

be 2- or 3-thiophene optionally substituted with up to o r ethyl,
Are is selected fromthiophene, furan and substituted phgﬁﬁp,gaé\;%g?%i n the
substitutent on the phenyl group is selected fromCl_6 alkyl, halo, Cl-6
hal oal kyl , -Cl-6 .al koxy, Cl.6 hal oal koxy, cyano; or wherein Art is

2-net hyl phenyl and Are is 4-(3-thienyl)phenyl; and salt, solvate and

hydr at e t hecce@ihg td @6etarfabsigt f thatresnt awntivn. tenediscalideziomatietriodrof f or
which a gl 'ci'm? transport inhibitor is indicated. 5 16 August 2005
Acco?rﬁPﬂ'gP—‘{%“Qqﬂ"Ffjﬁea pect of the present invention, there is provided a

. use of a conpound of ‘the fornula | (b nwhegsein Ar, is a thiophene group,

whi ch may be 2- or 3-thi ophene optional]y sStubstituted with up to one nethyl
e, furan and substituted, phenyl,
;group is selected fromcCl-6 al kyl,
hal o, Cl-6 hal oal kyl, Cl.6 al kox -6 hal oal koxy, cyano; or wherein Arl
i s 2-met hyl phenyl and Are is 483-thi enyl)phenyl; and salt, solvate and
hydrate thereof; for manufacturing a nmedi capgnt for treating a patient
having a nedical condition for which a glyci'ne transport .is indicated.
According to a sicfiAfsWgpect of the present invention, there is provided a
geilt hod of  prepag ng@uclgdheenddiate®pri sing: a) reducing internediate B

(8)
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and

treating the resuiting intermediate with icdine to give iodide 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.

Inan ghhth;as.p_egtrgf the present invention, there is provided a method of preparing an
intermediate E

N NACQz'tBU'

“wherein.Ary is thienyl optionally substituted by up 'tq one methyl or ethyi,
the .?inethed"é:dmgtisihg__:' T |
@) reduciflg intermediate B
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~(B) with sodium bi s(2-methoxyet hoxy) al um num hydride (Red-Al); and
‘treating the resulting internediate with iodine to give the iodide C. 5a 16
August 2005 According to a seventh aspect of the present!d M@t 7P there
"is provided a . nethod of @ preparing an internediate D Br conpri sing: a)
reducing internediate 8 OH (b) with sodium bis(2- nethoxyethoxy)alunlnum
hydri de (Red-Al) and treating the resulting internmediate with iodine to
-give iodide C OH (C); b) converting_tk }?Icohor noi ety of iodide Cto a
brom de; and c) displacing the fde With sarcosine t-butyl ester .to
provide internediate D. In a ghth aspect’ of the present invention,
there is provided a method mf Pe€paring an internediate E'(E);: wherein Art
i.s thienyl. optionally substituted by up to one met hyl or ethyl, the nethod
conpri sing: .a) reducing intermediate COMBBuU 5b 16 August 2005 fe) with

'sodi um bi s( 2- Waﬁthosw&&momémmahaksmtﬁa%bﬁﬁnlﬁgﬁﬂgﬁ@q%%g gtAi?aa‘dd“g the

resul'ting internediate with iodine to gi've i o0
3 ] - treatmg the resultsng mtermedsate with iodine to- glve iodide C

! OH
1
Br
_ cx
b) converting the alcohol moiety of iodide C to a bromide;
c) | d:splacmg the bromlde wrth sarcosine t—butyl ester to prawde an
infermediate D, and

dy coupling the mtennedlate D with a boronic acad formula AﬁB(OH)z, -'
wherein Ar.is as descnbed above in the presence of. a palladlum o
(0) catalyst to give the mtermed:ate of the formula E h

In a finth: aspect of the present invention. there is provided the method: of Qre_p ﬂng a o
compound of the formula G

~

N CO By

: (G) wherem =
Ar1 is- thleny{ optlonaﬂy substltuted by u'p to one methyl ar ethy{ and
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- Couplingthe internediate Dwith a boroni ¢ acid fornul a Ar1B(OH) 2, wherein

‘give the intermediate of the fornula E. In a. ninth aspelt&Adgust f

‘treating theCned@laalkR)y; e YafB

Ni is as described above, in the presenceof a palladium (0) catalyst to

i nt %resent
invention. there is provided the nmethod: of preparing a , conpound of the
formula G (G, wherein OH (C); b) converting the al cohol noiety of iodide
Cto a bromde; c) displacing the bromde with sarcosine t-butyl ester to

provide an internediate D and Arl is thienyl optionally substituted by up -

to one nmethyl or ethyl, and 5c 16 August 2005 Are is selected fromthe
group consi sting of ' : a&q‘ substait il fahgradd substiteied phenyl
substi tutenté”a eseé%%tggﬁgy ftP%;#réQPG askyl,é hal oe?@ Cl hal oal koxy, Cl-5
al koxy, and gh@n; wheecinestiery! sobptiuténty are eledaddrom En Sik¥edi™i%® B oH
(B). wth sadium bis(2-nethgxyet hog@al (t)Jm num hydri de (Red-Al) and

1% odine to give iodide C OH (C);
b) converting.t}/ igippety of iodide Cto a bromide; c) displacing
t he brom de \g\ﬁ %@rﬁ%@ﬁhg 't EE'bu_t | ester to provide internediate 0 (D);
d) coupling &ht er nestlicinginternediate Bor oni ¢ acid of the formula Ar1B(OH) 2,
wherein Arl is as described above, in the presence of a

with sodium bis(2-methoxyethoxy)aluminum -hydride (Red—AI) and

treating the resulting intermediate with iodine to give iodide C

OH

)
b) converting the alcohol moiety of iodide C to a bromide;
c) displacing the bromide with sarcosine tbulyl ester to provide
intermediate D

“NTTNCO,BY

Br
(D),
d) coupling intermediate D with a boronic acid of the formula
Ar,B(OH)z, wherein Ary is as described above, 7in the presence of a

palladiurn (0) catalyst to give an infermediate of the formula E



‘may be a pharnmaceutical conpg

F
E

" pal l adium (0) catalyst to give an intermediate of the fornula E 5d 16

August 2005 (E); e) coupling internediate E with an aryJIGRoroE'g& cid of
the fornula Ar2B(OH)2, wherein Are is as described above, Y ﬁesence
of a palladium (0) catalyst to give internediate F (F); and hydrol yzi ng
the ester group of the internediate F to give. the conpound of the formula
G 5e 16 August 2005 According to a tenth aspect of the present invention,
there is provided a conpound of the formula C According to an el eventh
aspect of the present invention, there is provided a conmpound of the

fornula D (D) According to a twel ftR“axpeeu of the present invention,
there is provided a conpound of thelformula E (E), wherein Art is thienyl
optional |y substituted by up to onef| met hyl or ethyl. Still another

enbodi mrent may be a pharnmaceut eql

sQpposition conprising a conmpound  of
Formula | and a pharnmaceuti cal

@ eptdbl e carrier. Yet -another enbodi nent
on conprising a conpound of fornmula 1 in
an anount effective to inhibit glycine transport, and a pharmaceutically
acceptabl e carrier. Further enbodi nent nma Jbe 5f 16 August 2005

phar maceutigal c St I gl t PSR acid of the fc,-mﬁ]a
(2)-N(21-¢( 4(?)?3- T%@ﬁ@"g)%?enyi g - Ef ?Z{Jﬁrr]re?{}ﬁ?f%henyl ) p?g'g- 1-en-3-yl) sarcosine
and a phar naceut AeB(O¥)aceieptitbAr, igmrdﬁcribsdiahovanmw@rpfeﬁﬁﬁ@ﬁlp nt may be
a pharmaceut i cal  pIROSI b SReRRTRS bRk ifehhBuRagRoUnd (2)- N (1- (4-(3-

“NTTCOLtBu

|
Ary
Aty
(F); and
f) hydrolyzing the ester group of the '_i_ntermediate F o give the

compound of the formula G.

5e




"~ Thi enyl ) phenyl ) - 1- ( 2- net hyl phenyl ) pr op- 1- en- 3-yl ) sar cosi ne in a anount
effective to inhibit glycine transport and a phar maceutllétg G’t@@ pt abl e
carrier.  Yet another enbodi nent may be conpositions contai N @gounds of-
Formula 1 or the conmpound (2)-N

(1-(4-(3-Thi enyl ) phenyl)-1-(2-nethyl phenyl) prop-1-en-3-yl)sarcosine in
anmpunts suitable for pharnmaceutical use to treat nedical conditions for
whi ch a gl ystasmdihg a&ns pafth aédﬂ&t@ﬂtﬁ@brés@nt lh\rflgitlﬁﬁttﬁgre i ?ﬁjv%reﬁ%ckoﬂ{% B@B‘Se
conposi,tions cent ai ni ng conpounds useful 1n the trea fed

condi t F5HA8™YW? Cwhi ch GyT-1 5g WD 02/ 066456 16 August 2005 PCT/ CAO2AI 0176
medi at ed i nhi bition of glycine transport is needed, such as the treatnent
of schi zophrenia or cognitive dysfunction. The corrpounds of the Formula 1
or the compound (Z)-N(1-(4-(3- OH

Thi enyl ) phenyl ) - 1- ( 2- et hyl phenpr Qp- 1- en- 3-yl ) sarcosi ne can be used for

5 treating a patient having a tal 'condition for which a glycine
transport inhibitor is indicafed ich indications are as recited above. A
preferred indication is schizophrenia. The conpounds can al so be used for
manuf acturing a nedi canment for treating batlent having a nedi ca

condition for which a glycine transport inhibitor is indicated. 10

Defi nitions eln ne ns stra ht. -

br anched- c héqlcggl@g gé% nd % hcﬁsggcetlré? g‘%ré} § A &g delaaa somgourgl 5
or 6 cafhefomum® and |ncludes met hyl , ethyl and t he I|ke 15 The term
Cl-6 as used herein neans an alkyl radical of 1, 2, 3, 4, 5, or 6 carbon
atoms. The term "al koxy' as used hegé€rgopans straight- and branched-chain
al kyl groups termnating in an oxy fadicals containing 1, 2, 3, 4, 5 or 6
carbon atons and includes nethox et hoxy, t-butoxy and the |ike. 20 The
term "hal 0" as used herein ne hogen and includes fluoro,

Br

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

the formula k£

“CO,BU

(E).
wherein Ar is thienyl optionally substituted by up to one methyl or ethyl.

Stili another embodiment may be a pharmaceutical composition comprising a compound
of Formula | and a pharmaceutical aéceptable carrier.
Yet another embodiment may be a pharmaceutical composition comprising a compound of
formula 1 in an amount effective to inhibit glycine transport, and a pharmacéutically acceptable
_carrier. ‘ ' '
Further embodiment may be
5f



"chloro, brono and the Iike. The term "hal oal kyl" refers to an al kyl group
substituted by one or nore 25 independently sel ected ha% Agto DO§UCh as
-CF3. Simlarly, the term "hal oal koxy" refers to an alkox§ 59852
substituted by one or nore independently selected hal o atons, such as
-OCF3. 30 Preferred Enbodi nents Suitabl e enbodi nents of the invention

i ncl ude conpounds of formula | wherein Arl is selected fromoptionally

subst i pharechcButidal cphpositionrcotwptising peectenpound (2)-8yi {4&ld-Thiemplengt-(Bf t he

i nvention Arl i.s 2-thiophene. I.n a preferred ., enbodi nt of .the.jinvention
PR L e e R e e Ll N R T L e
PCT/ CAemboditriast maly Ib;alathﬂrﬁauphm igal cbmp?ﬁmmhemm;mﬁsa:@theegmﬁﬁmmﬂizm1 -(@f(3t he

i nvent i .S, 3-,.thi ene. |l n.a rther preferre odi ment, Art IS
S a s B tenshiy e e R b B S ot Aot} SRS VE T b gvohe
enbodi remerichdtaphdanmaesutically sdceptaslesabizet ed from 5 substituted phenyl,

t hi ophene a?d furan. In a o inveqtion Are

f nmbodi. t of t
P e GO S L
E(is i6t ihonpamzﬂl (\ZMNLClﬂém-ﬁmiMpliér’%yuﬁnltzsmlaE@Ipaehyep%red-1iér9$njll)ﬁlcctfsri]nﬂ ih)ahiofuhal 0 d
) ; . XY . a . and _cyano. . ot her.preferre
SvBod SRRle Mt RusingaPiesCiRtize Fpatmedid Sonatdre APl 3eina 0 sEt sl om
10 CF3indidatedi Preferddslare @bsernabmple8ifiond cordaiping icempedhdanizetlil mehé trefheent sf 3-
n_apot her erred enbodi nent, Are is 3-nmethyl phenyl. In

h | . f
;EE gﬁ%@ﬁggmﬁng@P?(ﬁ“@ﬁﬁégﬁ"ht, Are is 3-trifluoromethoxyphenyl. In stil

anot her enbodi nent, Are is 3-triflouronethyl phenyl. In a further preferred
enbodi ment, Are is 4-isopropyl phenyl, and in still another preferred 15
enbodi ment Are is 3-cyanophenyl. In suitable enbodiments Are is thiophene.

In a preferred enbodi nent of the invention Are is 2-thiophene. In stil

anot her preferred enbodi nent Are is 2-furan. More preferred enbodi nents of
t he invention include: 20

(Z2)-N-(1-(4-(4-1sopropyl phenyl)phenyl)-1-(3-thienyl)prop-I-en-3-yl)sarcosin
e,

og




‘ (corrpound el ))
(Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(3-thienyl)prop-1-en- 3%/ sar cosi ne,
6 August 2005

d
E%mﬁl??rl{v?g ‘I{)”ﬁn enyl ) phenyl ) - 1- (3-t hi enyl ) pr op- 1- en- 3- IGRGARHI e, 25
(conpound G(| 1i));

(2)- N (e é‘é@écfmub&’o%%? S B2l Pl Rick S REARELESS e

E%mﬁl?(gcm ﬁ@td}@@g@hw@g@%}wrp 1- (3-t hi enyl ) prop- 1- en- 3-yl ) sar cosi ne,
(conpound

(2)-N-(1- (- Tfm mmmunﬁemjlth@ﬁenpuba 1.0 $1¢ rPEWPLNG(BpNitletd-B-y| ) sar cosi ne,

o e ey 12 apetauloe Ry VBToRs s RS OB PR SRS P - 1- en- 3-

I t =)
é&%acggﬁo 2 pEAERONAANGhbdical YEhAE60 ertwhicht jeimetiraHipbrt

(Z) - N- (Inhibifoy B-ingigstashavyich prdiegtionsiarezas maled atavep-Apesfersed| ) sar cosi ne,
EE?WRI?PEEHIE%%/@ él%gmﬁ%’?rﬁﬁé%ﬁywe fo?lpot%'fjgnc %irs 853 elusgrc]i fg’ryl ) sar cosi ne,
( conpoungdn@actUrivig & medicament for treatln? a patient having a medical condition

(2)-N-(1-(4- Thi enyl henyl )-1-(3 nmet hyl t hi enyl rop- 1- en- 3-yl )sarcos
|(n)e E%( (hh@j (%/tréﬁspo mhlbltorls mdlcatedy yI))prop- yh)

(Z)mN-(l (4-(3-(Trifluoronethyl)phenyl)phenyl)-1-(3-(4-nethylthienyl))prop-
| - en-3-yl)sarcosine, (conpound G (xi));-
(2) - N- (Defiditio®sMet hoxyp. henyl ) phenyl ) -1 - (3- (4- net hyl t hi enyl )) prop-1-en-3-

% % y:\R ??r Coit %ﬁ%rﬁ‘éﬁ %%u%ﬁé\%%m jeans staighth3nd Brangheshchalh- | - en- 3-
yl) sar copbas and HR/FPOYEN cGhtdirihg ) radft IORithPT & &, 128 SEPesbBE Hioms t he

inventionis
(Z2) - N- (And ineli@leBungtnyhrethyll grdlthedikehi enyl ) prop- 1 - en- 3-yl ) sar cosi ne,

Coihond” thetenn &;.0 BUE nétin %béaensegr?oﬂ(yi Pbicdori8, By egtgen 1S the
6 carbon atoms.
The term “alkoxy” as used herein means st-raight— and bra.nched—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.
s : e R
The term “halo” as used herein means halogen and includes fluoro,

chioro, bromo and the like.

The term “haloalkyl” refers to an alkyl group substituted by one or more
25  independently selected halo atoms, such as -CFa.

Similarly, the term “haloatkoxy™ refers to an alkoxy 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 A'.r1 is selected from optionally substituted 2-tﬁiophene or 3-thiophene. -
In a suitable embodiment of the invention Arq is 2-thiophene. In a preferred

embodiment of the invention Ary, is 2—(3-alkylthiophene) preferably 2-(3-




" (2Z2)-N-(1-(4-(3-Thi enyl ) phenyl)-1-(2-net hyl phenyl ) prop- 1- en- 3-yl ) sar cosi ne,
(conpound @ xiv)). In another enbodi nent of the invention, the conpound of
Fornula | is 20 provided in labeled form such as radi ol®dust24%r m (e. g.
l.abel ed W9 9294¢d¥y poration within its structure 3 H or 1 BETEAIEY176 '
conjugation to 1251). 'In a preferred aspect of the invention, such

conpounds i.ch. bind . preferentiall t LyT-1 an be used to.jdentif
o TR enihiSPheldl” 4R oBo ML Braftrtart Srbadimane of R InatR 8 din e
achi evemibpxhérﬁ@.ubaéifmguetrfwefeem.@;boarméﬁt%ygl 2242k ithbpHepegnce of a

| i gand candi date and then incubating the resulting “preparation with an
equi nol BrefaraiinB-(@rmetiyitbiopbenel conmpound of the invention. dyT-1

receptor lig . t hus,.reyeal as those,that , significantly occupy the
Gy o1 si t e TRSTRE bR theiRuenlahiak Mtrete®tiomound of the

pr esent substintddophenti, tRioBREN eind furhn Tinla hﬁﬁ@PFéférrbUgaﬂﬁﬁoéﬁ'lé}ﬂ@ﬂ' dates may
be identified by first incubating a radiolabeled formof a cogound of the

i nvent i 81f IMeRtiom AiissuRgtitvird pPBUVhwikrepr sushrsatbistiuents ere at ence of the

candi da (W . re_ yI-1 rec [ Wi ) .. equi nol ar
concent Pgﬁlﬂg%ﬁfbg} saﬁpg@g??'ﬁghrg%ﬁbgt 'Q:)eé‘\%sea%c%eﬁ%“gﬁﬂ#Og&reh%ah{%@ﬁﬁ‘on. W
02/ 066486.5 haidsikysC,.£ 8Mbxy;RTT{ RARZIKNG 7 andagen@ dr dthen ppefeiredof the
compounds of Formula | are npst suitably formed from pharnmaceutically
accept aBMeodiments, Weseharvt subsiiugnt At thether ¢ peption iF selestedhiVemt i on are acid

D RSO e DR SOOI g % "o 00 S
achi evemelhyoapblenyin dn snaticsrgefarcdh embesimat| ArksGametioylphengkilhl ed in the
.art ' Scyr/]gtnaeno][hébﬁ" pg:rg?én%ud Emggdl(npn%nt, Arz is 3-triflucromethoxyphenyl. In still
another embodiment, Ars is 3-triflouromethyl phenyl. In a further preferred
embodiment, Ar; is 4-isopropyl phenyl, and in still another preferred -,
15 embodiment Arz is 3-cyanophenyl.
In suitable embodiments Arz 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: _
20 (Z)-N-( 1-(44('4-1sOpropyIphe‘nyl)phehyn-'!-'(3-thieny!)prop—'1 ‘en-3-yl)sarcosine, = |
(compound G(i));
(Z)-N-(1-(4-(3-Thienyt)phenyl)-1 -(3~thieny!)prop-1 -en-3-yl)sarcosine,
(compound G(ii)); '
(Z2)-N-(1-(4-(2-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,
25 (compound Giii));
(Z)-N-(1-(4-(2-Furyl)phenyi)-1-(3-thienyl)prop-1-en-3-yl}sarcosine, (compound
G(iv)}; |
{£)>-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-thieny!)prop-1-en-3-yl)sarcosine,
(compound G(v)); - o
30 (Z)—N-(‘E-(4—(3-Methylphenyl)phenyl)-1-(3-thienyi)prop-1-en—3-y|)sarcbsine, --
(compound G(vi)); ; =
(Z)—N-('l—(4—(3~(Triﬂuoromethoxy)phenyl)phenyl)—1—(3-thienyl)prop-‘l--—en-?:—' -
yl)sarcosine, (compound G(vii)); ., - :



~(t) DE(i-v) NCO2H (9) @i-xiv) (a): propargyl alcohol, Pd(PPh3)4, cCul,
Et3N, r.t., overnight; (b): Red-Al, THF, 0 (err)C 1 hour then Et OAc, 12,
-78 Ctor.t., overnight; (c): NBS, PPh3 CH2Cl 2, - 40 C,161Aygyigh 2005 g) -

t- but yl SHPI3EPGES K2C0O3, K1, MeCN, , overni ght (e) : PATHB(OMY DS
Pd(PPh3) 4, 15 2M Na2CCB, DMVE, 90 C, 45 hours; (f): Ar2B(OH)2, Pd(PPh3)4,

2M Na2 .. .formc acid, 40 ver ni ght. 20
cOnpouf@ S a N )ng‘z'lr’lﬂﬁ?’gb@ﬂgﬁpw-ﬂr?é’ RIRGECa#n i n Scheme
I above(cdrﬁbgurq@ @lig: B was' prepared by the pal | adium catal ysed reaction
of 4-bronol odoben%en "with propargyl alcohol. Conpound B was 16 August 2005

WO 02/ 063)456(1H@?(Bmtimhsal@nmytt)eh@étmemyllmopddedé—ga)mmbsmt ment with sodi um.
bi s(2- thoxg%gféi al um num hydride(Red-Al) followed by iodine. Atwo
_step pr rng of conversion of alcohol to bromde followed by

di sp} ac eZeRL(1ui4tH- ﬁﬁéﬁgﬁbﬁt@m h)efl(3- m-H&hyrﬂﬁ@rmﬁﬁréﬁ-q dh-3liredthate Dis a

particul arly usef ul ermedi‘ate as it allows'” 5 the preparation of a
nunber GTordRPURGEG()Es where the aryl group can be oriented wth conplete.

t F ted '
o en v N or R IR Brp BT re-  EA Bb Pt e ot ocduct s
of the énmyll)s?arEosiﬁé @ontpousefl Gixi)gheni cal internediates, These products
allo the repar ati on of numerous co\;\r&aounds wth 4'- aryI to groups (Ar2

gr oers) 7N T HAddddethoxypheny ipheni Tnic-(4-wethdthiemd))prer-10-ds to vield a
var ioet_y |2§?FBBQHQC(§ “ﬁ:@g@gﬁ?(ﬁ rrul a F which can be deprotected in the |ast

orm-c the final conpounds of type G Using the
react [ oﬁs N¢3qui(Badetrgipisnyl)pleriyd)-1 92(BnetapRRiengH)bpt hen-3-nventi on have

been made: i.i

yl)sarcosine, (compound G({xiii));

A most preferred embodiment of the invention is
{(Z)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, {compound

15 G(iv)). |

Another suitable embodiment of the invention is the compound
(Z)-N-(1-{4-(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine,
(compound G(xiv)). | '

In another embodiment of the invention, the compound of Formula | is

730" providéd in labeled form, such as radiolabeled form (e.g. labeled by -~ T

incorporation within its structure *H or **C or by conjugation to "1). In a
preferred aspect of the invention, such compounds, which bind preferentially
to GlyT-1, can be used to identify GlyT-1 receptor ligands by technigques
common in the art. This can be achieved by incubating the receptor or tissue

[t
h

_in the presence of a ligand candidate and then incubating the resuiting
preparation with an equimolar amount of radiolabeled- compound of the
invention. GIyT-'I 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, GlyT-1 receptor ligand

30 candidates may be identified by first incubating a radiolabeled form of a.

compound of the invention then incubating the resulting preparation inthe

presence of the candidate ligand. A more potent GlyT-1 receptor ligand will;
at equimolar concentration, displace the radiolabeled compound of the

invention.




- OH OH G (iv) 15 OH WD 02/066456 /O (v) CF, G Vii)..,. ix) xiii) 16
August 2005 PCT/ CA02/00176 OH OH O OH vi) viii) O xiv) 5 The
conpounds of the invention may be adm nistered orally, BHIYSH a3 v,
rectal | yWwoOmasa@hiey, vaginally, topically (including the user/ghomopatch or
ot her transdermal delivery device), by pulmonary route by use of an
aerosol, or renteral | I ncl udi ng, for exanple, intranmuscularly,

subcut aneous%seiaﬁplﬂgﬁ%ﬁ BB%@ qwg?qﬁldﬁé%ifpé’ﬂp'@ Iigre mastrsitehyus! y or

| nt rat Nagahdd froPhafihuticall saibrtatle BRidRY ATRAREI RedfuiBtiARd Qodier | odi ¢ or
continuous delivery. The conpounds of the Invention nay be aciJ ni stered
al one, a@f the ioventidni are dicidvadditian seits; seivatet] aad hydrateept adrhpowrisrdfer or
exci pi enft] aCCO{.di ng to standard 11 16 August 2005 WD 02/066456

PCT/ CA0 3B oRtion. i

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

Scheme 1 o
OH
i # O ' d
o - ,©/ — XY
Br Br . Br |
A B c ' .
SN co,tBu S SNcogsu
(e)
| Ar1 .
Br Br '
b E(i-v)
N7 Co.tBu
2 . SN COoH
9
— ]
Ar,
2 S Ar.
10 F{i-xiv) ' 2 G{i-xiv)

(a): propargyl alcohol, PA(PPhs)s, Cul, EsN, r.t., overnight; (b): Red-Al, THF, 0°C, 1
hour, then EtOAc, I, -78 °C to r.t., overnight; (c): NBS, PPhs, CH,Cl,, -40 °C, 1 hour;
(d): t-butylsarcosine, K2COs, KI, MeCN, r.t., overnight; (¢): AriB(OH),, Pd(PPhs)s,
15 ZM Na;COs;, DME, 90 °C, 4.5 hours; (f): Ar,B(OH),, Pd(PPhs)s, 2M NayCOs, DME,
A, 3 hours; (g): formic acid, 40 °C, overnight. :

20 ,
Compounds of Formula 1 are readily prepared by the method shown in
Scheme 1 above. Intermediate B was prepared by the palladium catalysed

reaction of 4-bromoiodobenzene with propargyl alcohol. Compound B was




“pharnaceutical practice. For the oral node of administration, the conpounds
of the invention may be used in the formof tablets, capsules, |ozenges,
chewi ng gum troches, powders, syrups, elixirs, aqueous $®PHEIBRE0ANd
suspensi W¥sU2/0464§6t he | i ke. In the case of tablets, carriepeT/chatomre used 5
i nclude lactose, sodiumcitrate and salts of phosphoric acid. Various

ot ear ot EoBMkTedHEBalR C o] EhmBR W SPERL e B ROR RS0 ATRTE ot on i 1
capsul e hyaride(RegieAl h‘olﬁ:jmlrééglﬁsﬁ RdMee A B 88D Hroeebs abndIBiREe Rnvieight

pol yet hyl ene glycols. If desired, certain sweetening and/or flavoring
agent s Phalgpholdadwamigefollpwediyaiisplacement with sareasinesleditd the sol uti ons of

sol ut oftelEiaf o), fteh kRt B A B i P AR et PN che”
totak cencerepapition ofd nembet esderkaavdsiviere®it 494 heiipt @ rhdRntede :

preparation isotonic. For ocular adm nistration, ointnents or droppable

| i qui ds Wi ropwletsl stersashenycal eontsel. Tor gspmple,capmosigteknediatet3 t he art

: ; TVEIR _ Sk el
 micon meERReAGRURIH P bAbRRREI 1o S e dTte r M RTRERE Lyt oxypr opy!
met hyl cel | ul abe prodpets ¥ tryloralizdb ate albasefviaiHenssalSHeimedistesor bic aci d,

EDTA ora,ge_nZééC(Erom lTlm chloride, and the usual quantities of diluents

and/ or dBF$§ BraducE Rl theorraParalign g nsMmerevs gompaunds vtheh@ndr 20 carriers
W | [;be I I . ian._qf..an_aerosol .
Supposi ParSRAPE Ok uRG, TRETABAICH £ &8 oot va R o8Bt e,

vagi nal yielaravanety cipodusts af thadormilatF @hiocbincan B deprolegtediin tieilast Wi | |

gener al I% bﬁ_gconstrugt ed of a m'@fture of substances that is solid at room
t enper atHP MITYRIMiRAT 12 0ivEdH§ fipalRAERRRYNGS oftee &ibst ances conmonly used to;

create 25 sugh; j i b iHoaa i) ' atin,

hydr ogenat edggl&]gﬁegﬂt?%e&%ﬁgggﬁ xtur e%%egglllggﬁgﬁﬁgagﬁ@%g?@eof vari ous
nmol ecul @venigdyhave dednfraads: aci d esters of pol yethyl ene glycol. See,

Rem ngton's Pharnmaceutical Sciences, 16th Ed., Mack Publishing, Easton,
PA, 1980, pp. 1530-1533 for further discussion of suppository dosage
forms. Anal ogous qgarg** or creans can b f“or vagi nal, -urethral and
rectal adm ni p-ans®  Numer ous adnimistrhticon vehicles will be apparent
to those skill in the ar uding without Iimtation slow
rel ease | ations, |iposonal < '

G | G(i)

15

10




~formul ations and polymeric matrices. 12 16 August 2005 WD 02/ 066456

PCT/ CA02/ 00176 Exanpl es of pharnmaceutically acceptable acid addition salts -

for use in the present invention include those derived 1% 6HgYRtABPAl aci ds,
such as WO§HPEH! ori c, hydrobronic, phosphoric, metaphosPEBCAemiGric and
sulfuric acids, and organic acids, such as tartaric, acetic, citric,
malic, lactic, fumaric, 5 benzoic, glycolic, gluconic, succinic,
p-t ol uenesul phonj.c .ands aryl sul phoni ¢ agj FTW%%r exanpl e. Exanpl es of
phar maceutical | § dccEptabl e base addit sdlts for use in the present

xic netals such as sodi um or

i nvention i gt hose derived f

pot assi u fionistim sal ts and or oam no salts such as triethylam ne

sal ts. NOwErous appropriate such dalts will be knowmn to to those of
_ordinary.8kill, The physician or otherGh#alth care professional can sel ect
the approprié%@)dose and treatnent. regi nen based on the subject's weight,
age, and physical condition. Dosages will generally be selected to

mai ntain a serumlevel of conpounds of the inyention between about 0.01

pg/ cc and 15 ur | ag/ cc, preferably | ef ween about 0.1 lag/cc and

about 100 | pew 1 Fer parenteral adm tion, an alternative neasure of
preferree ) s from about rhe' ' g to about 10 ny/kg.

(al terna rom about 0.01 %@/ kg to about 10 ng/kg), nore preferably
fromaboyt 0.01 ng/kg to about 1 &g/ kg (fromabout 0.1 ng/kg to about 1

nmy/ kg), wkd | beijadni ni stered. For oral @@iadninistrations, an alternative
nmeasure of preferred adm nistration amount is from about 0.001 ng/kg to
about 10 ng/ kg (fromabout 0.1 ng/kg to abaut.1Qy nmg/ kg), nore preferably
from about 0.01 #k@mto about 1 ng/ kg (frforfiahout 0.1 ng/kg to about 1
nmg/ kg). For rm an. alternative neasure
of prefer “omsabout 0.1 25 ng/ kg to about 10
ny/ kg, 1 ng/ kg to about 1 ngy/kg. For use in
assaying for activity in-inhibiting glycine transport, eukaryotic cells,
preferably Qr&Xcel|s derived from quail S brobl asts, have been

i)

5  The compounds of the invention may be administered oralty,
-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, infraperitoneally, intraarterially, intravenously or intrathecally.

10 Administration can be by means of a pump for periodid 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
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"transfected to. express one of the four known variants of human G yT-1, 30

namely GyT-1a, GyT-1b, AyT-1c, or AyT-1d, or human - 2. _ _‘
sequences of these AyT-1 transporters are described i n%g?f%?ag&&’, Mol ec.
Pharm 4%0®#664547 1994, excepting that the sequence endedicwpzioneisextrene

N-term nal of- GyT-1a was nerely inferred fromthe corresponding ]
rat-derive S ence, This_Ntermpnal protein-encoding sequence has now
been 13 %ﬁ@gﬁﬂﬁcgd{g@ctl% @%@@1@%"9@3&%@@)@@@@%éﬁ?iqoﬂw%ﬂﬁj_scor respond
to that dfnhelimeshtiby riféﬁbéhséb;inTﬁ@f&ﬁ%ﬁ@ﬁl@ts?fca?s%ﬂé's, ljcﬂet@eg,esc” bed in

U S. patent No. 6,008,015, which is incorporate ereln reference in

i ts entiGEWNG ThE, Ssghencrowdensh sypepelixsyFqiedus sidatondeaddi n 5u. Si' Pa':ent
No. -5,9 which i s.incor ted herein by reference in its entirety.
sui t abi Sushersboid i B FbR see Shistislo tarkiors Febers Uoskp Bxpress |

Vect or  (iStiudé dgose, Jooiim ¢itRis iPsalisa! Phbaphdefs adi8r Srdidder
"Stratagene"), pBk/CW or pBk-RSV vectors (Stratagene), Bluescript 1l SK

+] - Phaé’éﬁﬂ@%&tﬁcﬁl@h(@-‘rtatt‘éig@ﬁd)’gbifwéiflwagehts(&qf‘mag‘agtﬁesiMM ang | ng\]lc\/l o
. | essipn,vector .is.capabl e
oo or1 el sd P80 itonf) G QLSRR L BT RutRat el

pr ef er alcapsalenformmasefal ditrerioate ketdse ai Kihh Gadleb@lapWagHOti ¢, fungal , or
pr okar yot erred host cells include anphi bi an, avian, fungal,

i nsect , p&:’%&*‘?ﬁ%ﬁ? Ig%%f%elf Fgsires qertaip pwesteriigrnd/ar flavoring agents
4 bimot g ehand oy 2 PRy adtysalh T SoRefhs ol coBRAINRT00 ) vas
et S i i S e R
over h ﬁﬁfvsf%é%’ﬁ{l Phitetsagh b oriniAKe 0 Vi e itetranaepiratios afeelutes {
oo ieats (ARl S gL B PSR FSF BRIERY o e
CDCI 3) 1admirisiratiof,, oidtrshts dr dedPpable BQuigsima=dthe delivireticoy 8tilar 25 Exanpl e2:
(2) 15 (Gl QTN kcin RS SR <lichBE ppicatbid 6Feys droppers) Such
compositions can include mucomimetics such as hyaluronic acid, chondroitin
suifate, hydroxypropyl methylcellulose or polyvinyl alcohal, preservatives such
as sorbic acid, EDTA or benzylchromium chioride, and the usual quantities of

diluents and/or carriers. For pulmonary administration, diluents and/for

20 carriers will be selected to be appropriate to allow the formation of an aerosol.

Suppository forms of the compounds of the in'vention 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 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.
1530-1533 for further discussion of suppository dosage forms.” Analogous

30 | gels or creams can be used for vaginal, urethral and rectal administrations.

Numerous administration vehicles will be apparent to those of ordinary
skill in the art, including without limitation slow release formulations, liposomal’ |
fdrmulations and polymeric matrices. |
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" A sol ution of 1-(4- brormphenyl) 1- propyne30| B (6.58 g, 31.2 mml) in
anhydrous tetrahydrofuran(THF, 66 nL) was chilled in an JBZ/E bafgb 65% W w
solution of Red-Al in toluene (PhMe, 18.7 nL, 19.4 g, s added
dr opwi seWsV&X 06456 i nutes. After 1 hour ethyl acetate (Et @ET/C82M0tG, 30
2.75 g, 31.2 mmol ) was added. The reaction mxture was chilled in a dry-

| ce/ acetone b th Aso tion of 12 (12.7 49. aphydrqus THE (66
n) was added H?WM%@J hﬁq@ap‘%‘ét&qugf Q‘%@%ﬁ%@rﬁl%\/\%ﬁ{br 6y warm to
room t enfpRy BricldbAt ;ﬁveﬁﬂ'ur@ﬁhbfudéhﬁoééaéﬁvéw&ﬁ%nm&amﬁ&% VWiidp gt ur at ed

Na2SC38 and filtered through Celite. The filter cake was washed well with 14

16 Auguslﬂy@mBEOFIWMDDE@MB,@WMMOZMWT@S%M nitftoeard sulfaie was washed

e o AT S B Ry b, ol SR ReRE, om
(2)-%- (%é’tﬁﬁl@@ﬁﬁbﬁc? gircbﬁdoﬂjz&ﬂﬁﬂ%%lgénéétﬂ&ﬁcﬁnd%?yﬁsu&f{‘lo@a el low solid.

1H NWVR (300 MHz §1C0| | apsed dd, 2H), 6.25 (t,
1H), 5 gcids, fog exgmple 7Exa¢n|pigs ojﬁj’narrga@@qﬁc@ Bacceptable base addmon

(- or S 19 BB bk RSt i s B3RSO e nop a8y opene. 5- of
(8.81 g,maeald sovwlay dodiardChdtalsgith, MmmonRint Balts %ﬁdldﬁaénéﬁmmo salts
dry-icel/ ac tonltrl | e bath under argon. PPh3 (10.9 nol ), and N

br onosuctHGi &% HEtpxgsinersals. wumﬁrwwwpm@eesmswlt@kmmm t he
rea%l oqgwﬁaw ﬁﬂ% th saturated NaHCO3. The m xture was washed wth

‘saturate rine, dried (Na2SO4), filtered, and concentrat ed.

The residue mﬂsebhyradnaatoelometr&i%nhmré Ipt@feﬁﬂb&idk@tﬁs@l@e{m trile (MeCN, 15
104 m). t- but ar cos ne hydrochl oride (5.20 g 6 mmpl), K2CO3 (35.9
g, 260 %ﬁﬂnyJ” @ anoi "ﬁen i%@fﬂﬁﬂﬁé)saﬂe?rét%a&ectﬁwemmt 98 was

stirred g/v8RNiISA ook f gamth EtOAc.
The fil tar atg ygvlvas °€§r '[ﬁ:%'?l (%ds%@%g?vvﬁggngé&c anegé%\tlgagg n\@ﬁe or gani ¢ phase
was was ssgumieyéal d;froanmoms@dtm/gﬂ@m)ton bet\mmdbommmqrgieumndt ed. Col um
hro 0% rovi ( 4 br rmphenyl )-1-

i odﬁf)r O%LEH%@B g%g%rpé §WF§V B?QYH g%@f@ﬂ ? %%d Bb‘g‘Sb /9%\?5 €% steps) as

For parenteral administration, an alternative measure of preferred amountis -

from about 0.001 mg/kg to about 10 mg/kg (alternatively, from about 0.01

mg/kg to about 10 mg/kg), more preferably from about 0.01 mg/kg to about 1

mg/kg (from-about 0.1 mg/kg to about 1 mg/kg), will be administered. For oral -

20 administrations, an alternative measure of preferred administration amountis

from about 0.001 mg/kg to abaut 10 mg/kg (from -about 0.1 mg/kg to about 10
mg/kg), more preferably from about 0.01‘ mg/kg to about 1 mg/kg (from about
0.1 mg/kg to about 1-mg/kg). For administrations in suppository form, an:
alternative measure of preferred administraﬂoh amount is from about 0.1
25.  mg/kg to about 10 mg/kg, more preferab[y from about 0.1 mg/kg to about 1 -
mg/kg. - | |
For use in assaying for activity in inhibiting giycinetransport, eukaryotic
cells, preferably QT-6 cells derived from quail fibroblasts, have been
| transfected to express one of the four known variants of human GlyT-1,
30 namely GlyT-1a, GlyT-1b, GlyT-1¢, or GlyT-1d, or human GlyT-2. The
| sequences of these GlyT-1 transporters are described in Kim et al., Molec.
Fharm. 45: 608-617, 1994, excepting that the sequencé 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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“light brown oil. 1H NMR (300 MHz, CDCl 3) 1.48 (s, 9H) 2.46 (s, 3H), 3.23
(s, 2H) 3.43 (d, 2H) 6.12 (t, 1 H, 7.34 (d, 2H), ieﬁ\dg %5%0525
Exanpl e 4-1:-(Z)-N-(1-(4-bronophenyl)-1-(3-thi enyl)prop

yl ) sar cd’gf’ﬂ@“““"tfrutyl ester (intermediate E(i)): To a sol ®Cramoefo1re
(Z2)-N-(1-(4- bronophenyl)-1-iodoprop-1-en-3-yl)sarcosine,-butyl ester D

87 Chi opiientiara i BBt & Bt Eavet 57 Kinbshal. AlePRRS R VE- 3. 20
mol ),  aids 2esBEBEOH (130 hattntld. 6@08 d‘l@%ﬂl@f’i‘ |§"ﬁ%0 rERY R W' th

vi gorous mechani cal stirring for ours. The m ure was co0 and
partiti oefesenns ndtmemtirehc Hmseqmrme oﬂ‘l]h\e fumgam @y‘ﬁmeiamsbmmed Wit h

?rz' goe/o ac e?g g%iﬁ éas?{ %Lﬁ‘ésr"‘%&]" %qglcogpoo?g edt ﬁg}"tan by regergr?ceclrrlarlt%nat ography
(2) - N ( entiretipr SutabR eémb@vébﬂo@@mdtﬁtﬂ Rbf \ﬁ%ﬁ\hil’%ﬁéﬁ?ﬂag tbutyl
ester 15. 16 August 20 WO 02/ 066456 P /CAOZ/ (i 7.06 g, 78%

as a yeIEIXBW%lVeCfOH(WGQQOG leng@@t%fpsaLa@I%Cigmerezr@ﬁss (s, 3H), 3.14

(5,21 rsfeBobn PHICAVAS e REVecBreRyEobnb), Biieddinfrdh 4m 3.

(2)-N-( Phegebn@mtwexsiraﬂag(eaey HisSWildh (Birdtagond), ?MAEM@QE;DMQM tbutyl
ester (Int | ar fashion N (1-(4-

br onoph@ﬁ?e(‘g:ﬂ‘?g?‘%g)heﬁﬁﬁﬁ‘lﬂl gtb?'@p gﬁé‘ﬂ%'%ﬁ’}@ﬁ?%’@@|V|$@t°rt'§6i{a9ﬂb]§§tfer E(ii) was

- 3yl
Py - o el oAb drinp IR By DA RP 3R RBoI A0 5o 15 F55%5 of ' a 10
yel | ow prdferably alrvlaremammwan e I, Which Can b@@uka?yc&ﬁ; fungadHr, 3. 16 (s,

%H)lg ( gp?%oﬂc? F%@cq gre?g#rgg hogtl_&qllqiaclug% amghgl;uan 7av(|)§n (fﬁ%zlalapsed dd. 19 ’7 :

Z) - N 3-(4-net hyl t hi enyl ) prop-1-en-3 15 yl)sarcosi ne,
'Eszty (gfss'segtr%rpa%gp%%}%lg% (E(||(|)) I% a S|myl ;P fgshl on (2)- N}/()l

(4- brom)phenyl) 1-(3-(4-met hyl t hi enyl ) prop-1-en-3-yl)sarcosi ne, tbutyl
ESt? il was prepared from (Z)-N-(1-(4-bronmophenyl)-1- i odopr op- 1- en- 3-
yl)sarc butyl ester D and 3-net hyl - 4-t hi opheneboronic acid to

ng;)w ge§x5ﬁﬂol€‘§l (164BromophepypropLl-yntE M intefedidte EIPFLR 1 42 (s
solution of 4-bromoiodobenzene (10.0 g, 35.3 mmol) in tnethylamlne (EfzN,
100 mL) was added propargy! 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 mmol). The mixture was stirred
“20 7 avernight, then the reaction mixture was concentrated. Column .
chromatography (20-35% EtOAc/hexanes) provided 1-(4-bromophenyl)-1-
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, 31.2 mmol} in -
anhydrous tetrahydrofuran (THF, 66 mL} was chilled in an ice bath. A 65%
wiw solution of Red-Al in toluene (PhMe, 18.7 mL, 19.4 g, 62.4 mmol) was
added dropwise over 15 minutes. After 1 hour ethy! acetate (EtOAc, 3.0 mL,

30 2.759, 31.2 mmol) was added: The reaction mixture was chilled in a dry-

| icefacetone bath. A solution of I» (12.7 g, 49.9 mmol) in anhydrous THF (66
mL) was added dropwise. The reaction mixture was arllowed to slowly warm'
to room temperature overnight.  The reaction was quenched with saturated’
Na;SOs and filtered through Celite. The filter cake was washed well with
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20 (s, 3H, 2.33 (s, 3H), 3.10-3.12 (m 4H, 6.35 (1, 1), 6.99 (d, 1H),

7.03 (d, 1 H), 7.10 (d, 2H), 7.38 (d, 2H). 4-4:
(Z2)-N-(1-(4-bronmophenyl)-1-(2-(3-nmethylthienyl)prop-1- enl%Aug‘fS}ggQ%osi ne,
tbutyl eWOHR/6¢436 er nedi ate E(iv)): In a sinilar fashi on (POFOR@EDRS

(4- bronmophenyl ) -1-(2-(3-met hyl t hi enyl ) prop-1-en-3-yl)sarcosi ne, tbutyl

i1 s Bl PhoBEi vt et b ofpea st diied 1o ™
oF) 1?987'@?%'5%3%?%. Go I'?E'?{E@'lﬁ)%tgQﬁaf%?ﬁﬁ?égg’{g%@?%@ %3 (1, 1H),

6. 90 (d,(2H)y(4-Bromioprsty)d] -idtidpropan2e3-otiC (8.82 g, 83%) dsth y@kdw sélid:

{ouny1 bt Ak PR Cp e LB WA ladapbeda ol bt (18T ™

(4'br50nWPB@3M,|2H)1'7(4’4 g@etjml. phenyl ) prop-1-en-3-yl)sarcosine, tbutyl ester
21 066456 16 "August 2005 PCT/ CA02/ 00176 was prepared from

(Z2)-N-(1-(4-bronmophenyl)-1-i odoprop-1-en-3-yl)sarcosine, " butyl ester D

d 2-t j ' id 9 669 f | | il. Ex I
L e S
(4- br omSiptrg ster(herivtidia prﬂpﬁblﬂ;ﬁ@rﬁ‘oﬁlﬂ-i-}W@ﬁo@ﬁen?i‘?—lﬁltyl, ester E(i)
(21.14 g, 50.05 nmol) in di nethoxyethane &2 0 nm) was added 4
i sopr opyPdRRTPRARET O €683 260Maolyin CblaCl (RA0IMNI.) was pRiEY4n@. 89 g, 2. 50

nmol.),, I ¢ | Zor Qus, iyred m xture was heated io
to r%f I ?@df%ﬁ%ﬁé@ﬁg(&ﬁg%& r§?§ m‘%@@r%é’ aiﬁomﬂ?ﬂ]maﬂ ed between

Et OAc  anoimostecininiide (NBSATI40 §ese sl wasiaestiadd. haRed Dewoudtied (MSOY),
filtered, .and concentrated. Columm chronat o}gr aphy (2-5% acet one/ hexanes)

f ol | one8PERAOR Wt GHENERRGIHD sgitptey NabEds Ellmpriderames)wasted ded (2)-
N5 AP NARION BREARY, gl (s S ATY OB hes bl Sos e
CDClI 3) Th29egidiucbihs immédiately taddn uRirdd andyddids achtdhitiibensCN, H), 3. 16 (s,
(22 157 184585 ﬁ?@%&k Saraosine hydrachlonide (.50 g, 28.8 famol). KeCOs (38 8, 20+ %
260 mmol), and Ki (21.6 g, 130 mmol) were added. The mixture was stirred
overnight, then filtered and the filter cake washed with EtOAc. The filtrate -
was partitioned between EtOAc and water. The organic phase was washed -
with brine, dried (MgSQy), filtered, and concentrated. Column.
20 chromatography (20% EtOAc/hexanes) provided (2)-N-(1-(4-bromophenyi)-1-
iodoprop-1-en-3-yl)sarcosine, 'butyl ester D (9.63 g, 80% over 2 steps) as a
light brown oil. "H NMR (300 MHz, CDCl3) 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-brom_dphenyl)—1 ~(3-thienyl)prop-1-en-3-
| yl)sarcosine, ‘butyl ester (intermediate E(i)): To a solution of (Z)-N-(1-(4-
bromophenyl)-1-iodoprop-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(PPha)4 (3.70 g, 3.20 mmol), and 2M Na,COs (300
30 mb). The reaction was warmed to 90 °C with vigorous mechanical stirring for
- 4.5 hours. The mixture was cooled, and partitioned between FtOAc and
water. The organic phase was washed with brine, dried (MgSO0y); filtered, and -
concentrated. Column chromatography (2-5% acetone/hexanes) provided
(Z)-N-(1-(4—bromophenyl)-1-(3-thienyl)pr0p-1-en-3.-yi)sarcosine, 'butyl ester .
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“4H). 20 5-2: '
(2)-N-(1-(4-(3-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3- AZ%\sarc si he,

tbutyl ester (Internediate F(ii)): In a simlar fashion { (3-

Thi enyl Whelaedse1- (3-t hi enyl ) prop- 1-en- 3-yl ) sar cosi ne, tlvutryjAtvafsmler. F(ii)

was prepared from ~(Z) N-(1- (4- bronophenyl)-1-(3-thienyl)prop-I-en-3-
yl)sarcgg| 5 tbutyl ester E(i) and 3-thi 08hene oronic acid to provide 1.00
5 25 (BBZLE6 8. o Sheliowlai T RMA (360 Mo CBCKS 1243 &, 5Py

Z) - N- | |
(Bt R s AT S B T 1
Thi enyl mhaiy,17).32 {¢Aldpsedrdd, Yipt)op-41-(@n2Bhy! ) sar cosi ne, tbutyl ester F(iii)

was 30 prepared from (2)-N-(1-(4-bronmophenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, tbutyl ester E(i) and 2-thi opheneboronl c acid to provide 300

| £64 . A Qgﬁxl ( oPCT/ CA02/ 00176
r5794 (Z?rd:2 QZ!LPJ ()‘ﬁ{ ;B u'?'y &]]-1 n)y??zﬁﬂ m%gl )pro -ff%en- ﬁy1 ) sar cosi ne,
'Ic:but lyl) é&ﬁplreqten(bﬂmdedMeFﬁ(um)inaslrrn!asrfasl'hxan (Z)}Blhﬁ@(m-(Z) N-El (IA—:((Z; "
ur e ien ro sarc ester i v S
or evat SRR NPT TR Rarp feaiebS i iyl dxPoRil Y 5 5

Loy e A B A e e Y e (s,
3H), 3. bety(l§ster234)and2-tkmqhenemmmeazw e provige 243 sty (A% Ueha 6.64 (d, 1H),

S0 vesthd o Jo it b e Crdo B b rE o T Bl B b onta (s

{B Sﬁlt (cswssr(a; ZHPLB ¥6 (§5119), 6 H0Y& TRAIT20£ (ddivbsedldy, aH! Tbad, S@ghi on
(4- ( 3- MeBAdLy B2 f8e?h).) - 1- (3-t hienyl ) prop- 1-en- 3-yl ) sarcosi ne, tbutyl
ester F(v) was prepared from (Z)-N-(1-(4-bronmophenyl)-1-(3-thienyl)prop-1-
en-3-y|)sar005| ne, tbutyl ester E(i) and 3-methoxyphenyl boronic acid to is

pr ovi de4-34 (ZpN- (IQ(%bxrmﬁophﬁﬁM)mN(Sl(d-méﬂﬂy'mﬁeﬁ Qﬁrdﬂrewl 3) 1.44 (s,
6 8@ @ﬁg@rgﬁﬁim but;yl fgg?rs(lrl;germedlate(lg(m))li%ir(qhszrgllgr fas;hlg)@@)estsjsm(-gnt 41 ik
7.52 (CM—@rH)nophenyi) ~1-(3-(4-methylthienyi)prop-1-en-3-yl)sarcosine, ‘butyl ester

E(iii) was prepared from (Z)-N-( 1—(4—bromophenyl)-1 -iodoprop-1-en-3-

yl}sarcosine, ‘buty! ester D and 3-methyl-4-thiepheneboronic acid to provide

574 mg (61%) of a yellow oil. 'H NMR (300 MHz, CDCls) 1.42 (s, 9H), 1.85 '

20 (s, 3H), 2.33:(s, 3H), 3.10-3.12 (m, 4H), 6.35 (t, 1H) 6.99 (d 1H), 7.03(d,
~1H), 710(d 2H), 7.38 (d, 2H).

4-4: (Z)-N-(1-(4-bromophenyl}-1-{2-(3-methylthienyl)prop-1-en-3-
~ Yyl)sarcosine, 'butyl ester {Intermediate E(iv)): -ln a similar fashion (Z)-N-(1-
25 (4-bromaophenyl}-1-(2-(3-methylthienyl)prop-1 -en-3-yl)sarcosine, 'butyl ester -
E(iv) was prepared from (Z)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-
yl)sarcosine, 'butyl ester D and 3-methyl-2-thiophenebareonic acid to provide
436 mg (47%) of a yellow oil. "H NMR (300 MHz, CDCls) 1.43 (s, 8H), 1.97
{8, 3H),.2.35 (s, 3H), 3.12 (s, 2H), 3.16 (d, 2H), 643(t 1H), 690(d 1H), 7.14 -
30 (d, 2H), 726(d 1H), 740(d 2H):. -

4-5: (Z}-N-(1-(4-bromopheny!}-1-(2-methylphenyl)prop-1-en-3-
yl)sarcosine, 'butyl ester (Intermediate E{v)): In a similar fashion (Z)-N-(1-

(4-bromophenyt)-1- (2-methylphenyl)prop- -en-3-yl)sarcosine, ‘butyl ester E(v) :

16




" 5-6: (2Z)-N-(1-(4-(3-Methyl phenyl)phenyl)-1-(3-thienyl)prop-1-en-3 20
yl )sarcosine, tbutyl ester (Internediate F(vi)): In a si%)lt\gr f? (ig'on
(2)-N(1 (4-53-_ Met hyl phenyl ) phenyl ) - 1- ( 3-t hi enyl ) prop- 1- n-%’-'iy ? ar cosi ne,
tbutyl e¥P&R0EE) was prepared from PCT/CA02/00176
(Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3- yl)sarcosine, tbutyl
ester E(i) and 3-nethyl phenyl boronic acid to provide 3}.58 ng .é640/() of a
pal e yeldsqrepated emNR-NL0d4trpmapheny)-1iodepiap-16ayS-YasyEUIBe (5| 3H)

7 15- 7 byl dsteriypd 2 3giBlibprdiyE pelflp At sPig (b or Ayéllbul . 1.
(2)-N-( 1-(4-(3.-(T,ri fl'uor onet hoxy) phe,nyl )phenyi )-1-(3-thi enyl ) prop-1 - .
o e R G pplhorslhcnyif A lbionyfghopL 7 & fashion
N (1-(4-(3- ' Bl tdy -{t-en- 3
AT L PSR BOER 5 e arepoon
(2) - N- (4-bdmbphemyia a@-ihieryl [Bop-Hiemph) mastosineibaiyl estea Eld 6 hd4 tbut yi
ester E(i) and 3- (trifluoronetho (Ph nyl boroni ¢ ,acid to provide 127 ny
(51 % Gob &@@m%wrb@!metmgxn%h%ﬁi Q‘gdg"a%ﬁ%%‘f 886456 PCT/ CA02/ 00176 5- 8:
Ceut vl . : el N e ior S BB (1
(B R IR g0 Y e e o t but y1
ester nirhwl)] ad BVENpEEDRN(2d0fmigm The vigorously stirred mixture was heated _
Z)-N-(1-(4-b henyl ) -1- (3-thi I -1-en- ARe, tbutyl
covier I r9taciar SR ERoPeppRdeoHeT SabRY BaY SRSTAB A HREAEIORE o "o Y
yell Ow(a%bl(vﬂ@t%%?im}e orglapic- hase was washed with brine, dried (MgSQOy), filtered,

(2)-N en phenyl)-1-(2-thi enyl)prop-1-en-3-yl)sarcosi ne,
thutyl sestemcehiratsdredohtren Ehromatography €-pi4 ageterahesangsd) - N- (1- (4- (3 10

o i S ORISR L T

vy S LS4 ISy R Bhend) # 1S tren ”?W?f’iﬁr“@? b P50 s
3H)15  hug dster B (183681, 1% a9 a yellow qit "HINMR (80@MHz Céﬁ 7.06 (dd, 1
(v - (o i iy e a8 5. £ 95mefy Pl St 21390,

{Izg Sf\t{ (%fl?)j 826 (i) l6.98Y@r 1K), . €8 (@ iKY, &.28-X)35 (nhnSH), 51.50-764 frashi on
A7) | |

"0 5-2: (2)-N-{1-{(4-(3-Thienyl)phenyl)-1-{3-thienyl)prop-1-en-3-yl}sarcosine, =~ =~
‘butyl ester (Intermediate F{ii)): In a similar fashion (Z)-N=(1-(4-(3- -
“Thienyl)pheny!)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, butyl ester F(ii) was

- prepared from{Z)-N-(1-(4-bromophenyl}-1 -(3-thienyl)prop-1-en-3-
yl)sarcosine, 'bityl ester E(i) and 3_~thi0pheneboronic acid to provide 1.00 g

25 (50%) of a yellow oil.

5.3; (Z)-N-(1-(4-(2-Thienyl)phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine,
tbutyl ester (Intermediate F(iii)): In a similar fashion (Z)-N-(14(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-thieny!)prop-1-en-3- '
yl)sarcosine, Youtyl ester E{i) and 2-thiopheneboronic acid to provide 300 mg

(64%) of ayellow oit. ~
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'(4- (3-Thi enyl ) phenyl ) - 1- (3- (4- net hyl t hi enyl )) prop- 1- en- 3-yl ) sar cosi ne,

tbutyl 20 ester F(x) was prepared from (Z2)-N(1-(4-bronp qohe%?g% 1-(3-(4
net hyl t hi enyl ) prop-1-en-3-yl)sarcosine, tbutyl ester E(| /5‘ '
t hi ophen®UR@htE¢aci d to provide 222 ng (64% of a yell OWP /¢ A BN TS:
(Z)-N-(1-(4-(3-(Trifluoronethyl)phenyl)phenyl)-1-(3-(4 25

e W Bl Dok 05 Gy hBr B 1 SR SaRicing T & e FOx1)):
(2) - N- (1ot 6§térT(flhférH€HcﬁHﬁtP b»meaw.h%nah%gﬂ.énJ(zg-ﬁr-@-{:-g(l) wis prepar ed

met hyl t hi e Of 1-en- sar cosi ne, tbut (
from Furyl¥pheny! (3—th|eny!)prop 1-en-3-yl)sarcosme buty! ester F(iv) was

DN bR e R AR S oot e

260 5y yBBarfchdMe, tut éstérhE{ ahd Q%ﬁérﬂbor&lé%c;% Ech;;rq[vﬁee%} 6 Mg p@sz%}

Z)-N-(1-(4-(3-Met hpoxyph ph |
(en)S yf%ér&@iﬂ@Wr@i ﬁ‘fbi}fwﬁq @@Mﬁgl(}%éhhédlmgmx&%)(s BH)a3.461fs] ar f ashi on

16) 16 ALREOSB0 DO OB R A S8 B I 10 B ester

F(xii) wed, prepasedn, 31y (46 (Y, ¢ &), (Fsd@muppenyl ) -
1- (3-(4-methyl t hi enyl) prop- 1- @eﬁ;] S)yl )sgrcom ne, tbutyl ester E(iii) and 3-
met hoxyphenyl boronic acid to provide 193 ng (69% of a yeI low oil. 5 5-13:

(23" RS R O g 7

f ashi onyl)sarcosme butyl ester (lntermedlate F(v)) In a similar fashion (Z)-N-(1-
phenyl ) pheny (3- neth Ithlenyl ) pr op- 1- en- 3-

§|Z§ sal\tl-rf:é% %&4‘3%'? FQTV lfb'BPBiaanl 'ﬂr(ﬁrtb'%‘%l)l’ﬁpe )sgraosine, butyl

Z) - N i ne,
Loty - ootef FROPBS SRRk o B R e e L e Bt 05 8 o™ 7500
of a yeenﬁnﬂ@arcosmehrmw €360 EﬂandCDﬁeﬂ)o r(yssborehu: aadw (sH)BF% , 93. ?g
(515 Vorehidind s mg Bombet 3 yebdw of e qMRﬁe&@w mcxs)lwm |

<Z) N(@Hg@w (gheapd ppe rzﬂ})) :ﬁd(a PR,/ B8RS RS 98¢ ﬁ}gs’q_ﬂ ) sar cosi ne,

tbutyl ester (Interfredi a 1ar fas
6.93 (m, 2H) 7.12 (s, 1H), 7.18-7.19 (m, 2H), 7.33-7.38 (m, 4H) 7.52 {(d, 2H).

5-6: (Z)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
20 yl)sarcosine, 'butyl ester (Intermediate F(vi)): In a similar fashion (Z)}-N-(1- =~

{4-(3-Methylphenyl)phenyi)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, 'butyl ester
F(vi) was prepared from (Z)-N-{1-(4-bromophenyl)-1 -(3-thienyl)prop-1-en-3- -
ryl)sarcosine, ‘butyl ester E(t) and 3-methylphenylboronic acid to provide 150
mg (64%) of a 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 (1, 1H), 6.94 (d, 1H),
7.15-7.19 (m, 3H), 7.30-7.41 (m, 5H), 7.52 (d, 2H). -

5-7: (Z)-N-{1 -(4-(3-(Trifluoromethoxy)phenyl)phenyl)-1 ~(3-thienyl)prop-1- -
| en-3-yl)sarcosine, ‘butyl ester (Intermediate F(vii})): In a similar fashion (Z)- -
30 N-(1-(4-(3-(Trifluoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, 'butyl ester F(vii) was prepared from (Z)—N—(1 -{(4-bromophenyl)-
1-(3-thienyl)prop-1-en-3-yl)sarcosine, ‘buty! ester E(i)'a'nd 3-
(triﬂuoromethoxy)phenylboronic acid to provide 127 mg (5‘! %) of a yellow oil.
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" (4-(3-Thi enyl )phenyl) 1- (2 met hyI phenyl )prop 1-en-3-yl)sarcosi ne, tbutyl
ester F(xiv) was prepared from

(2) -N-(1-(4-Dbronophenyl )-1-(2-met hyl phenyl ) prop- 1-en-3- Kﬁﬁ%%ﬁiz%%qsne

tbutyl e¥PPOMHG and 3-thi opheneboronic acid to provi de PCTOCAROMI6(48%) of
a yellow oil. Exanple 6-1:

gﬁ)sl\;f)%g} &%ﬁﬁ"r@o‘?c@p%gﬁ‘? e%ﬁ?ﬁﬁé’?iﬂ% ?@%ﬁ@%‘{&ﬁr@?@i%henw )-1 -(3-
t hi enyl L&ﬂ!m‘cﬂzsr@“ﬁu h§ﬁéﬂ%ﬂeﬁ%ed?at@ﬂ¥iu)?%%E:(ﬂ!!larﬁ‘é%:@ﬁ (8)-N49.3 nmol)

was 25 ssolved in 96% formc acid S The sol ution was warned at 40
C over rfgRtCyanmhesyhpaeny! ki «8-thichyl pmn—ﬁ-@@—&ﬂb)sameump&mﬁylmtew ce with

000 2 TS AT AR AT RS SR MBS A sl el | o

lSopﬁopwl)ﬂamr)e?%ﬂylléstérEﬁ)hhﬁ%a}ﬂgﬁén b@fbrﬁc)éblbﬁt@r;ﬁr@vﬁldé%ﬂd (11.38
g, 30 70%}7 as a white solid. 1H N , methanol -d4) 1.23 (d, 6H),

2. 47 (s,(77%)of ayedoweibpt, 1 H), 326(3 2H), 3.50 (d, 2H), 6.22 (t, 1 H),
6.94 (d, 1 H, 7.32 (d, 4H), 7.46 (d, 1 H, 7.57-7.65 (m 5H). 9.0 16
August 2005 \AD 02/ 066456 PCT/ CA02/ 00176 6- 2:

(2) - N- ( B-OHA)N-Thi(448{Tinbrylphedyl3-(Httieyy) propp1lered-y)gancoingsi ne

| | f
E%I :\Rzib Q’? Slt‘?rpt{llwm&(ﬂﬁul@@ gimilsniashivn KZeN-Eni%(371 ) sar cosi ne Qi)

| ?ﬁféﬁif?ﬁf%’%”?” fé)\h' )@4?{5 Q.é.lg |£‘%a°g%§£yﬁ%”t§' é%ierF'x\)/iW&']e 486 ngy (61

% of @repdared fmm@y N-(@-~{3-bromophenyl)- 1~(2-thienyl)prop -1-en-3-

E 2 , :\I,- § }lfi)g?fr? 8 Th{t]ug%l E%sggr%]%lr)‘)angi é%mp%e%@éowrglg %cnd t%npn%v%ldle) 1S §I2r %OQSI ne
Z N- t <1

(2) -\ (178 GPalyeligmdi) ptlpngm:l 1dod @1421 CHL) L Ok %i)y(l(s s@jcosine

Giii) a from (
t hi enyl ﬁp"r&)& 2£Bn3 3dy(d) 2H), cﬁ)ﬁﬂrﬁb‘lH)b&BﬂI(d,eﬂ;Hc)ng B6i(dd) 14y, hebvi.8@ 145 ny

ggf{%l- gm(%HY\'? éﬁl@ Wﬁ@@‘?féﬁ'ﬂh t hi enyl ) prop-1-en-3-yl )sarc05| ne

(G(lv)) Ina simlar fashion
Z)-N-(1-(4-(2-f henyl ) 3-th yl 1- 15 3-yl
\(Na)s pr ((aﬁa"('Qedéi Noﬁﬂr é‘zgf Ng?m!»(lhﬂ'(e(zlwm;(ggﬂm)agﬂmltmeggu)prop )“ e)ns-gE cosine Qiv)

COpenY L YHsaRsokiRY, Bkl AL BRtdiediBl B fThY sitilal ladifoRTQIAER - 158 0
(4-(3-Thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-yl)sarcosine, 'butyi
20~ ester F{x) was prepared from (Z)—N'—(’l-(4—bron'10phehyl)'-1'-(3—(4-" e
_ methylthienyl)prop-1-en-3-yl)sarcosine, 'butyl ester Eiii) and 3-

thiopheneboronic acid to provide 222 mg (64%) of a yellow oil.

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

25 methylthienyl))prop-1-en-3-yl)sarcosine, ‘butyl ester (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
(£)-N-(1-(4-bromophenyl)-1~(3-(4-methyithienyl)prop-1 -en~3—yi)sarcosme :

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

5-12: (Z)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1 -(3-(4+rhethylthienyl))prop-'1 -
en-—t_s-yl)sarcosine, ‘butyl ester {Intermediate F(xii)): In a similar fashion (2)-
- N-(1H4-(3-Methoxyphenyl)phenyl)-1 -(3-(4-methylthieny!))prop-1 -8n-3-

19.




"a colourless oil. 1H NVMR (300 MHz, mnethanol-d4) 2.74 (s, 3H), 3.63 (s, 2H),

3.88 (d, 2H), 6.31 (t, 1 H), 6.42 (s, 1 H, 6.58 (d, 1 :
7.10%3, 1H)H), 72(5(d |2_DH) 7.31(?COII;2)sed dd,(l m,%ﬁig‘(sgz‘g‘%kl) 7.52:

(d, 2H) .WoP286556 PCT/CA02/00176
(Z2)-N-(1-(4-(3- NEthoxyphenyI)phenyI) 1- (3-thienyl)prop-1-en-3- yl)sarcosine

Z
Erghz)iyg gﬁﬂyF?r?ginE:Z t@?;hﬂbe‘%@??%‘?%eg(fm ﬁzyM@a%B@"ﬁﬁp?TAg‘ \r/vgs Cena
repare
25 SI )sa1r é%gjlmne E’ !t é?l es E)grrgﬁ v?hfgﬁﬂ&g?%ﬁ\% lggﬁ?gh%w?fyanpof}o white
foam 1- methmxmtaenym(em,nimuuaaqnmmp ‘}B37:@g((§9%’:)l-d)f,a velbv o8, 2H), 3.82 (s,

3H, 3.91 (d, 2H), 6.36 (t, 1 H), 6.82-6.88 (m 2H), 7.06-7.11 (m 3H),
7.26-7.32 (m 4H), 7.46 (d, 2H). 30 6-6:

L -m.
§ QVF; § 15{1‘#&(?' fﬁf’f}? (]?ﬂgﬁriﬁlﬁhéﬁyl)bhéné@ A gz eSvhedMyPPridn§l)prdp-¥. ) sar cosi ne

net hyl presirgtylisaregsine -buaty g yuln)rmrmd;am;eaw); kraacsumiaefashmn) was

1y oar @At M el e Y R Bk Dl vg <Bra’ ol our 1 eos
ﬁ; lt haﬁ(ljlmsamm tl&ﬁ?ﬁestmgahp%éﬁﬁe éfaocma/(m@ (Mr%pﬁ(@dﬁ)%& . 36
(t, 1 H)1 %(%@%Bylgmewl Pr?P‘ﬂOe'?‘%Bl)%ﬁ'fFOQIH?; ‘bmtsémswl%lvhﬁnéﬁ) 7.46 (d,

(2) 386 TrChviphepborenis asi iRy I LA PN 9 2YElomaik b B 1-
en- 3- y| (380 ¢Sz NeDOR) VII.44 |s, SH), amz Iaan ﬂas' sOBH()ZQﬂN'(@lSH‘} 3.34

i) Tee Ht hob%)@??e!-?)y'e)?oh(etn)(@ AR DR ALV R TS %4 it costne

fron(Z) gy 0(§]§()t rifl uoromet hoxy) phenyl )phenyl )-1-(3-
t hi enyl )prbp 1- % yl )sar005| ne tbutyl ester F(V| i) to provide 80 ngy

(789 of to a white powder.
(I 1 9 R et &aﬂ%@m [methylphdriprop-ioens. ' ) S £0% e
cyanophgmylaleesig! byl sfe? '(ﬁﬂ&ﬁn@ﬂ%’tek(ﬁi\:)?‘, W SRNERFRERICR(F) N1 -as
(4-(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, ‘butyl ester
F(xiv} was prepared from (Z)-N-(1-(4-bromophenyl)-1-(2-methy!phenyl)prop-
1-en-3-yl)sarcosine, ‘butyl ester E(v) and 3-th|opheneboromc acid to’ provnde
207 62'mg (48%) of ayellowoil. ' o

Example 6-1: (Z)-N-(1 .-(4-(4-Isopropylphenyl)phe’nyl)—1 -(3-thienyl)prdp-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(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-
CH2Ciz. Column chromatography (2-15% MeOH/CH.Cl,) provided a pale
yellow solid. Trituration with methanol (MeOH) hrovided pure (£)-N-(1-(4-(4-

~ isopropylphenyl)phenyl}-1-(3-thienyl)prop-1-en-3-yl)sarcosine G(i) (11.38 g,

30  70%) as a white solid. 'H NMR (300 MHz, methanol-ds) 1.23 (d, 6H)'2 47 (s '

3H), 2.92 (hept, 1H), 3.26 (s, 2H), 3.50 (d, 2H) 8.22 (t 1H) 6.94 (d, 1H) 7.32
(d, 4H), 7.46 (d, 1H), 7.57-7.65 (m 5H) B |
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" 15 prepared from
(2)-N(21-(4-(3- cyanophenyl)phenyl) 1-(3- th| enyl ) prop-1-e -yl cosi ne,

tbutyl ester F(viii) to provide 48 ng (84% of a white pgﬁf\g}é?a/téa@g

(2) - N- (1VP420804Thi enyl ) phenyl ) - 1- (2-t hi enyl ) pr op- 1- en- 3- OBEA@O®IToe
(ix)): Ina simlar fashion

e L e e

oh | i (At £ 108
L D s SRR AR G5 103,

2H), 3. g¥vBu/l)sapsgsinesGil} was pnep@red(frcm(ZHN{ﬂ Q‘D-(3—mI®WIXpﬂIénym-H3- 7.26-7.34
(-~ (e Parert ey ikosie bl oS ohragRe Rrddoe B0

yl ) sar casivhite powdey: 1 na simlar fashion
(Z)-N-(1- (4-(3-thienyl)phehyl)-1-(3-
(4- et hyl t hi enyl)) prop-1-en-3-yl)sarcosi ne x) was prepared from(Z) N-(1-

toutyl 0 GO e TR Tsh0bARAT U hERI bt Bp et Vs deshstid” 611"
oty DL em L b1 op- g ooyl L oal Cout be. Cet T, i ot he T Al PBafi on (2)-
(T Coe (B Db R 30 wak ropsrRargimy CEN 41t 2ranagy ApRG 1 or op- 1 o 3
Sfeggr Qgﬁgﬁg nﬁrﬁgﬁ’eM\@ )ﬂf#‘?@éﬁﬁ@ Byl ot Ml 8 provibid SAE5R3 (BSV%’%' ) was
(trifl u@r\(ﬁhﬁﬁhg\hl)dphenyl ) phenyl ) -1-(3-(4-net hyl t hi enyl)) prop-1-en-3-

yl )sarcosine, tbutyl ester F(xi) to provide 99 ng (73% of a white powder.
6-12: (2)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-nethylthi enyl))prop 1-

et ﬁoi'yﬁﬁ"é“n‘?“pﬁ"”'&“ﬁ Py R b A S ISarft * o1 e
o, (b i oo et 1
g T% ggﬁ/g@éh%c}spﬁ%ﬁ( GSVR%PA %Iﬁ' &3-1\!—(? -Lt -furytl)phenyl) 1 23— > P
(2)-N (ﬂhiéﬁyllp?obﬂtéybqhw&dsﬁﬁ@ gl &stel FR) &‘Ebﬂiﬂh&é‘ﬂ EBYhg X872 ot~
a colourless oil. "H NMR (300 MHz, methanol-ds) 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 (collapsed dd, 1H), 7.41 (s, 1H), 7.52 (d, 2H).
T — e e
6-5: (Z)-N-(1-(4-(3-Meth oxyphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yh)sarcosine (G{v)): In a similar fashion (Z)-N-(1-(4-(3-
methoxyphenyljphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine G(v) was .
prepared from (Z)-N-(1-(4-(3-methoxyphenyl)phenyi)-1 —(S-thienyl)prop-‘[ -en-3-
25 yl)sarcosine, ‘butyl ester F{v}) to provide 156 mg (74%) of an off-white foam.
- TH NMR (300 MHz, methanol-dq) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s, 3H), 3.91
(d, 2H), 6.36 (t, 1H), 6.82-6.88 (m, 2H), 7.06-7.11 (m 3H), 7.26-7.32 (m 4H), -
7.46 (d, 2H). : o

30 6-6: (Z)-N-(1-{4-(3-Methylphenyl)phenyl)-1-(3- ~thienyl)prop-1-en-3-
yl)sarcosine (G(vi)): In a similar fashion (Z)-N- (1-(4—(3-
methylphenyl)phenyl) 1-(3-thienyl)prop-1-en-3-yl)sarcosine G(vi) was -
prepared from (Z)-N-(1-(4-(3-methylphenyl)phenyi)-1-(3-thieny!)prop-1-en-3-
yl)sarcosine, 'butyl ester F(vi) to provide 127-lﬁg (100%) of a colourfess oil. * -
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“en-3-yl)sarcosine (G xiii)): In a simlar fashion (Z)-N(1-(4-(3-

| Transport via GyT-1 This_exa

met hyl phenyl ) phenyl) - 1- (2- (3- et hyl t hi enyl ) ) prop- 1- en- 3-yl ) sar cosi ne
Qxiii) is was prepared from (Z)-N (1-(4-(3-nethyiphenyl ﬂf)ﬁ&f?fﬁt?ocif’(Z (3 20
met hyl t W@H¥P6¥3r op- 1- en- 3-yl ) sarcosi ne, thutyl ester F(®CTiQA0R00136ovi de
129 ng (99% of a white powder. 1H NWVR (300 MHz, nethanol-d4) 1.97 (s,

20 o2 i Blngiiloch Bk 270, 25 80 s (b 5

2H) 6- (1d12H)ZB3$(t11H‘} €.83378i ¢Ay!7).p0gME ) 12 R 724 Y3 P RaNEH) 7 28- 1- en- 3-
yI)sarcosme (G(X|v) Ina simlar fashion
(2) - N-((L 2K 3- t hi enyl)phenyl) 1- (2- net hyl phenyl) prop-1-en-3-yl)sarcosi ne
G xi v) vvas prepared from (2)-N(1-(4- _
(3-thi enyl)phenyl)-1-(2-met hyl phenyl ) prop- 1-en-3-yl )sarcosi né, tbutyl ester
25 B xi @)7:t{&)-P-pI{ 4143 Trnflﬂof&he?hoﬁ*)lphe)‘@l)Pﬁeﬁ?l’)dﬁ(:i-tiﬁ’éﬁ%’)'p‘?oﬁ 1-Assay of

| stra met hod fOr the measurenent

of gl yc?ﬂ'@'ygﬁa[ﬁﬁ%k‘@ (ﬁ("ﬂ})ad@ﬁe“dmér ashian (@a-N-€144-(3Cel | s stably

1964 oot St Sbneaot N T ibpRincol it Bk st RE SR he
cel s weas premradrfcmma(tzw-(nm wmnumtﬁbxﬁﬁﬁelﬂ*mﬁhe@!ﬁm%- (a) no

pot ent i on-radi gactive ci ne or a 23 16

tit
August %Eﬁnpe 'bzgéﬁawggﬁrW@AgEWbéit%F(:‘ﬂﬁé@rﬂ"@‘éidﬁ@@ G d &%)I‘Qfl date drug.

A rghgeg Qf W@% fations of the candidate drug was used to generate data

for cal cul atl ng the concentration resulting in 50%of the effect (e.g.,
the 1 C50s, which are the concentrations of drug |nh| biting glycine uptake

by 50% S then ad cont ai ning 5 H]gl ycine at a final
concent®-4t (@hNi-66

gentle o ] f whi ch the reaction
m xt ureﬁvﬁéﬁcaggli?geggﬂy ?h ngp ﬁ%ﬁiz)\ﬁ?v{? (ﬁ ice- cold HBS. The cells
wer e | yay@mophehygeihenyl)- It e(Btthimmgh )ptdpe ved-3-91) earcobkinkr@fwii) wise radi oactivity
In %he prglpgrse tom &)ﬁ\l— 1-'13— 3ycsyarrlcgpﬁenﬁ)prrlztelnyl)q[t %3qtnhlgr?ylf)nprop 1-en-3-

yl)sarcosine, ‘butyt ester F(viii} to provide 48 mg (84%) of a white powder.

- 6-9: (Z)-N-{1-(4~(3-Thienyl)phenyi)-1 ~(2-thienyl)prop-1-en-3-yl)sarcosine
(G(ix}): In a similar fashion (Z)-N-(1-(4-(3-thienyl)phenyl)-1 ~(2-thienyl)prop-1-
20" "en-3-yl)sarcosine G(ix) was prepared from (Z2)-N-(1-(4<(3-thienyl)phenyl)-1-2-
thienyl)prop-1-en-3-yl)sarcosine, ‘butyl ester F(ix) to provide 108 mg (59%) of
a white powder. 'H NMR (300 MHz, CDCl3) 2.73 (s, 3H), 3.44 (s, 2H), 3.88(d,
2H), 6.14 (t; 1H), 6.90 (d, 1H), 7.04 (dd, 1H) 7.26-7.34(m, 4H), 7.38-7.41 (m,
2H), 7.48 (d, 2H).

6-10: (Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-

yl)sarcosine (G(x)): In a similar fashion (Z2)-N-(1-{4-(3-thienyl)phenyl)-1-(3-

{(4-methylthienyl))prop-1-en-3-yl)sarcosine G(x) was prepared'from (Z)-N-(1-

(4-(3-thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en- 3-yl)sarcosme tbutyl
50 ester F(x) to provide 157 mg (82%) of a white powder

6-11: (Z)-N-(‘l-(4-(3-(Trifluoromethyl)phenyl)phéhyl }1-(3-(4-
methylthienyl))prop-1-en-3-yl)sarcosine (G(xi)): In a similar fashion (Z)-N- =
(1-(4-(3-(trifluoromethyl)phenyl)phenyi)-1 -(3-(4-methyithienyl))prop-1-en-3- -
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"to Data was conpared between the sane cells contact ed or not contact ed by a

candi date agent, depending on the assay being conduct ed. 1(:{he%§<'§ ﬁgnds of
the present invention were active as GyT-1 inhibitors. au %g

Assay of M8 HdI¢Af%t 0 NMDA Recept ors- associ at ed d yci ne 20 MEiTHGA#0SI& e Thi s
exanple illustrates a method used to neasure the interaction of conpounds

to the g It e his assay a known NVDA

gl yci ne Iﬁé eﬁ?‘ﬁ‘&.%’aﬁw@%&&%ﬁ rgﬁ} @éc}ﬂﬂ (gdé’SlQ avai l able from

Aner s hanffriflicronssttyfphdniynghbeyly-at(3HurnesR AR} epe-eflae test compound is
t hen |ntr duced an)éngl I owv\)/g ?{)Idl(sgl acémt? he t?g{))ﬁ Han%l Bi ndi ng of the test

conpoundYN#areogiNgplibabd estrs Fel ta prpyide 99 g 6&3T%) Ofa\ﬂﬁefélpﬁmﬂeradl oactivity,
which can be quantified. Conpounds are generally tested at two
_concentrations if inhibition is observed the conpounds are retested at

several ea?.c(m):uncw-m-(mwmtmmmmm@ﬂpsqsr(asmeﬂwmuﬁ¥m ropmwhi ch an
[.C50 may, Qt' eterm ne? st. conpounds are prepared for the-assay by
di | ut i ng®NleHISHRASIRe | g’ﬁﬂbt oy & siqifar dasnipg (ZHN d;%o@a (fral nenbrane aliquots

d t ab e puf f d
Sub) ect ot 30 e e R AR Bl S PP a R B o
rehonogem&atepﬂredlfmmez)wwas(ne(s méﬂr@xyphahyl}mtdr@t)m -g3-¢4-t hen resuspended in

at a concentration

50MM Tri at buffer to OVI de t;

appr oprirﬁ?@ﬁﬁ @)@rjgpi eﬁ“@g‘ﬂ s, SWVHE tP@f?‘Gﬂ@Z/%’I@G assay.
Non- gpeqagp/(g &Fl e ,joswd@efl ned in the presence of 1 nm glycine. Total
binding is defined by the presence of Tris acetate buffer only. The

reaction mxture is prepared by conmbining 75 g of hom)genl zed hi ppocanpal
and gl v e A R B Re N e ma e ey BeraRnrer | The
react i oreri-3-yi jEaire oS (GHGINFUlAE 'si?fﬁi!éttfaéﬁt@ﬁ‘(ZFNQ(‘lf-M— F0 :
methylphenyl)phenyi)-1-(2-(3-methylthienyi))prop-1-en-3-yi)sarcosine G(xiii)

15 was prepared from (Z)-N-(1-(4-(3-methyiphenyl)pheny)-1-(2-(3-
methylthienyi))prop-1 -en-3-yl)sarcosine, ‘buty! ester F(xiii) to provide 129 mg
(99%) of a white powder. 'H NMR (300 MHz, methanol- -ds) 1.97 (s, 3H), 2.38
(s, 3H}, 2.80 (s, 3H), 3.58 (s, ZH) 3.81 (d, 2H), 8.65 (t, 1H) 690(d 1H), 715-
(collapsed dd, 1H), 7.26-7. 38 (m, BH) 7.48 (d, 2H).
T B | ‘
6-14: (Z)-N-(1 -(4-(3-Thienyl)phenyl)-1 -(2-methylph\enyl)prop-1-en-_3-
yl)sarcosine (G{xiv)): In a similar fashion (Z)-N-(1 -(4-(3—thienyf)ph_enyl)-1.—(2-
methyfphenyl)prop—'!-en-3—yl)sarcosine G(xiv) was prepared ftem (Z)-N-(1-(4—
(3-thienyl)phenyli)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, ‘outy] ester
25 F(xiv) to provide 37 mg (61%) of a white powder. |

Example 7: Assay of Transport via GlyT-1
This example illustrates a method for the measurement of glycme .
30 - uptake by transfected cultured cells.
Cells stably transfected with GlyT-1C (see Kim, et al,, Molecular
Pharmacology, 45, 1994:608-617) were washed twice with HEPES buffered
saline (HBS). The cells were then incubated for 10 minutes at 37°C with

either (a) no potential competitor, (b} 10 mM non-radioactive glycine or(c) a
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"mnutes. The plates are then harvested onto GFC filters using a 48w
Br andel | Harvestor. The GFC filters are pre-treated fo\rl\]ﬁa% I eg&io 30.
mnutes with a solution of 0.5% BSA nmade in distilled Y94 éduce
non-spedY® P¥045#3%di ng of io the hot ligand to the filter. PEECHawEwe! | s
are washed with 4-5 volunes of cold 50mM Tris Acetate buffer. The filters

th : 2d t intillatjon vial m s aqf scinti toi
2dded t 5oREEHIR &4 hindaRiiupd A o e & Tr T8 o tof CaBEIBIS "bei ng
count ed druy waBesleartd defiefate CRit FQ' caldiBtifg the cenediaratidtfraititig Rr i sm
software. 15 The conpounds of the present i nvention show no significant

bi ndi ng°P@ ot the aligvh (¢.8cdbe #e 508 swichtase the ponaentsatintisngl ditige. Exanpl e 9:
A yci ne, Rece Bi ndi ng Assay 20 This exanple illustrates an assay used to

rrﬁasur eirlg}‘l?i@‘gé %{é’&é‘iﬁ ypiaje by 5(%% 6&%mmwaﬁthﬁnﬁd@e¢qmta@ingeceﬁt or. In
. . ! gs= S oH -5 or. |
Lsed? g o ER iyl Pis ol deicBiselicn ef 5@6@?{%@[@6@ SBorttsufais @% eﬁﬁﬂ' e
Compount oy [ doRed W obth & aaakifc for Ao 30 hARAEs 2CuP G g, e oot

r adi oacwhidhtife reaction crxtulewgsaspirbtetianCemasbhistdbres fmgengitalidey tested at
I s.ohserved the conpounds are retested

two concentraftiaqns, if inhibitio

at seveF‘iB 'é@%cgnmer%‘%*{so\ﬂ%feﬂs%%wﬁhmt lag spd alioneede eahilirale.om which an
| C50 nm ' : : : e assay by
diluti néh‘?ﬁa%gégﬂg{ﬁ sgﬁﬂ?nzgﬁsoggﬁtgteg%ﬁ # gg.?sl%% %@g’%ﬁ?@ _(%)?I HF%{? spi nal cord
menbf anBateswes compdred dsdegernite sambatlisi ddntastedmpontat eostadted blyca Phosphat e

- buffer foll d b Il crocentrifugatiopn at 4C _ at 14,000 rpm bet ween.

was hi ng%a.mdl‘%%qugﬁr g‘%%@ﬂdiﬂ%oart%e RERY B@%E‘%’?ﬁ}é‘ﬁe n a vol ume of phosphate

buffer to proyédempRnG8 R i pRite JHatn i - qcondi tions. The’
non-specific and total ?5 16 gugugﬁg%eg’gbh%&(%%%%%%%ﬂCMZ/ 00176
bi ndi nginBib#otef i ned by 10 nM final concentration of glycine and phosphate
buffer only, respectively. The reaction m xture is prepared by conbining
150 pg of the rat spinal o _

15 Example 8: Assay of Binding to NMDA Receptors-associated Glycine

Binding Site
 This example illustrates a method used to -measure- the interactidn of
compounds to the glycine site o.n the N'MDA"receptcir. In this assay a known
NMDA glycine site binding agent, (tritiated-MDL 105519, available from -
20 Amersham), is used to bind to rat hippocampal tissue. The test compoundis
then introduced and allowed to displéce thé hot iigand. Bindiﬁg of fhé test
compound will displace the hot ligénd and r‘esult'{;lﬁ'redt..lced radioactivity, | ey
which can be quantified. Compounds are generally tested at two | | .'
concentrations if inhibition is observed the compouhds ére rétested at several
25 concentrations to generate a dose responée curve from whicﬁh an 1IC50 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 subjected to
30 ultracentrifugation at 20,000 rpm for 15 minutes, and rehomogenization
between washes. The final pellets are then resuspended in. 50mM Tris
Acetate buffer to provide the membranes at a concehtration appropriate to the
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~cord nenbrane with [3H]-strychni ne to a final concentration of 7nM and s

gl ycine or test conpound. The reaction m xture is incuba}%g fo; 'ftﬁgr) hour s
whi |l e sggéi ng on ice. The plates are then harvested onto WP s usi ng
“a 48w B 9y %4ar vestor. The GFC filter is pre-treatedPEBICAHREaSt 30

mnutes wth a solution of 0.5% BSA made is distilled water to reduce

non- specgj.Li WyTel] he. nl. r hed . w. t -5 volunes of cold
phosphat(:\aj gg%% B@b ;%ﬂr&gﬁ%nglpgtlgbgﬁﬁgfgﬁﬂﬁeﬁ fteggﬁg?eé’ﬂ@ﬁ‘?@ﬁvcmn P at i on

vial s amihding B ddfinesidiythid prasents obliedctmtedaiferbaly. The vials are al |l owed
to sit overnight before  being counted in a Becknman (3-counter. The data is

anal yzed usi niPreasien Jeixtuig ieprenased Sysonningf 7% he giheswgeniaedent i on show

no Si gnigf h pdi b Yl LECE . apple 10: Assay to
Measur e h]'dg)% ?gl yl ﬁ%%@bgﬂ{%éa@@@% ‘ﬁ@ﬁ?‘a&%@ éx%iﬁﬁa'chr oni ¢ oral

dosi ng tomcarittationtofdniivantl glyding dr tediciripaiihid L0ARNARS WaHR adnmi ni st er ed
orally ﬁO@t male_ CD-1 20 mice fors days, at 40 ng/ kg/day. Behavi oral
obser vaf¥8 e%é‘ﬁ?ﬁi £he reagion Is shakep ydyleierdbatingvet @wonetasrpiéer i1y for al |

(K oot RS, The e e haR e ot CREBErs BRGI IRVILr  var
Ani nal lsHaar%l o éo:apmé G#Q fleats iﬁme @ré-&@ﬂcﬁdﬂﬁ&ﬂé&t{ﬁ%ﬁﬁ%&@%wﬁﬁ alF/ 5(():’_/0 5‘;{()

t : , t cycle (Lights on
6700 nr S50 ob0 53 A pagie inGistdlo waler taurqHaes QRSEBINE SIREING Sbd( Pur | na
Labgly et ], | t ht WAt

abgy e gwre)réd%@iggga to ‘Pﬁ%’mﬁr. gSﬁ‘;%t B)Iai’é‘q/eﬂ@tafé wﬂa%'i’n@ﬂ.x&@%%’ v@kbéegg own vat er

Conpany) a itumdurin e acclimatron period and out the
st udy. CcyldReMdyisphcatata bufferstThenlilteratdre thamtrembferss © domtilatiby assi gned

to groups;. 3 | _ani, s.chosen for test weighed at | east 20 grans and
appgar e@agsr?rﬁpo%fﬁlsc?fan?ﬁ’%ﬂt ‘Séiqe?da‘m $Rih vigk Jé‘%e‘da@rﬁ,ré algwed tesit 5 days.
Ani mal sovdrRight BEfr&Beiid Sodrfts & 1 likow ng the chronic
dosi ng peri gﬁ. 76 169A gust Z%glsg %ﬂ%@é@%%ﬁ%ﬁ%@/'hone '
analyzed using Prism software.
15 The compounds of the present invention show no significant binding to
the NMDA receptor-associated glycine binding site.

Example 9: Glycine Receptor Binding Assay

.20 .. This example illustrates an assay used to-measure cross reacﬁvity of- o
the compounds with the Glycine receptor. In this assay the_knbwn glycine
receptor binding agent, [3H]—Strychnihe is used to bind to réf spinal cofd :
tissue. The test compound is then introduced and allowed toldisplac-e the hot
ligand. Binding of the test compound will displace the hot ligand and result in

25 reduCed'radioacti\/ity, which can be quantified. Compounds are geneféli_y |
tested at two concentrations, if inhibi.tion is observed the dompounds are |
retested at several concentrations to generate a dose response curve from .'
which an IC50 may be determined. - |

The test compounds are prep.ared for the assay by diluting in

30  potassium phosphate buffer. The éi_iquots of rat spinal cord memBrane used
in the assay are washed with two portions of cold Phosphéte buffer followed
by microcentﬁfugation at 4°C, at 14,000 rpm between .wéshinés. Thé ﬁnal o
pellets are then resuspehded in a volume of bhosﬁjhafé buffer to provide - _
concentrations appropriate to the assay conditions. The non-specific and {otal
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- A stock concentration of each test conpound was prepared fresh on the day
of study initiation. Aliquots were diluted to the needed (ggnces&géc%t I ons ‘
for daily dosing. Stock solutions were kept in a refrige? gy not in
use. EaR%8MIdund was dissolved in a small anount of diRGHEABHSt er. One
5 equival ent of sodium hydroxide (2 N) may have been added to aid in

g ve_t nifdnd g SEfneaty Ay srf S s on SRl B BPER RS cent free.
base whesuffapph ,rrégg@cﬁv@t}e vehicl e used in this experinment was -

Hydr oxypropyl_- (3-cycl odextrine (HPCD) Acros, |ot 011849601, dissolved in
10 distil| ed Mg @actionfropinre is@repated dtondlining tethpgef tiag radispinaie pH was

Cusual | ottt ot A ASits 0 dansbashbaieston s A 8 di ther 1n
sol uti Qrg|yc§;ﬁréioﬁ{eﬁs%oln§ﬁodda. THE PEAHORMix@NE i$ Incibated fraWdhoupyiSspensi ons

were m xed i mediately prior to 15 use. Al aninmals were adm ni stered
ei t her tWile Y¥wiPuLan ies. VbRiplateskse tten hamepted antRIGHEUterg Hsings needl es,

i nai vi acar Bty Vet The Srleiter FBlsARRRERE AR SR EDnve:
| nst r umevithsa sokitiphicfd. 5%B8ACRIadels istinal whte-tdaHucédmohedpecifier e wei ghed on
a top | gading GChaus bal ance nodel # LS2000. Aninals were assessed

bl
for ove “%@%a?h@r@a%&r\’éﬁﬁ @Eﬁp washad withrfire robtrees of eeld phsriatRini ni strati on
o 55 AP S, PR AR R gl B s (o1 27

separate I'nical "sig e animal is abnormally
hyper - @scinfijiaot-iacddee. to ddahxiial. Thes Vieldaregiioived tadit bvémidhn befwredi nat e
vol untary, nuscul ar . novenents. Catal epsy: A condition characterized by waxy
ri gi di t PeH9 ¢ptnted i@ Begtinan Pregunier: pihiceatain analyzadkusiBgifrisehs that are
mai nt ai fOr a time, lack of response to stimuli, show pulse and
respiration, dnd pal e skin. .

The compounds of the present invention show no significant binding to

15 the glycine receptor.

Example 10: Assay to Measure Toxicity in Mice
This examplé illustrated a 5 day chronic oral dosing toxicity study with
GlyT1 inhibitors. Compounds were administered orally (PO) to male CD-1
307 mice for 5 days, at 40 mg/kg/day. Behavioral observations (blihi'dél' signsyand
body weights were recorded daily for all compounds tested. |
Male CD-1 mice were purchased from Charles River Labs (Kingston, NY).
The animals weighed between 20 - 25 grams upon arrival. Animals were
acclimatized in a temperaturelhumidity (72° 2 5°F/50% + 5%) controlled
25 vivarium, with a common 12 hour light/dark cycle (Lighté on 0700 hrs) for 5
days prior to test. All an'ima.l's were allowed food_(Puriria Labdiefé-’ Rodent '_
chow # 5001) and wéter ('suppli'ed by Elizabethtown Water Corhpany) ad |
libitum during the acclimation period and througlfllou't the study.:
~ On the day prior to test initiation _éhima!_s were randomly assigned to groups:
30  All animals chosen for test weighed at Aleas't 20 grams and appeared in
good condition. Each animal was dosed once fdail'y' for 5 days. Animals - _ |
remained on site for a 3 day récovery period folloWing the chronic |
dosing period. | I -
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" Chromaturia: A reddish discharge in the urine. Chronodacryorrhea: A

reddi sh di scharge fromthe eyes. Condition of Stool: and ry, hard
and smal | . Convul sions: Clonic: A generalized interm ttei A‘f’%‘f‘ﬁﬁégéid _
rel axat i WR 030664he skel etal nuscles. 27. 16 August 2005 PQDCBRZ/0B6E56

PCT/ CA02/ 00176 Tonic: A generalized constant nuscular tons, often
acconpani ed by d_and/ or .for xt ensi o anosi s: A bl ui sh col or of
ext er nal tiss’%@ ggriceniigtion 05&P?@TP@SESBWDUEBAY%BF%%?%P%P Na

spont anepigsddyediitady fHitiis aﬂlfc?ﬂé WBre dithea s i AbddefbBRESANatibRE " acti on of
the eyes into the orbits. axi s: A reddi sh discharge fromthe nose. '

Exopht halofidaily Apsingnetopk solutisnsweed kepten@yreérjgeratqm@n ngtinSisel et al

e v ki R BmbBURE S AU ARG ) SRR i en Pgf S 2o e
vocals zesquivdlehessmiueXaRFekive (Y mﬂidwﬁe@beé}gadbéﬂ% aRgin Lacri mati on

(both eyes Secretion and di schar?e of tears. Lateral Recunbency: Ani nal

i s spont @RIUEI OEgarhtest Bgest. Mehrigwes dlaen Adradiquasium @ffﬂﬁgtme vvhlen f
Ito Ihgced IQV%fﬁéﬁbﬁu@%ce@@%l\c@@n?&l ong@*\agﬁg‘\%} ggft‘ts‘%;rfzghi gygup:Daispgbral

Ptosi s: iedeawisent apphreprifiteofiheyepicd bsedipnels eyririmesfwast h eyes.
Plloerectl(g_ Bristling of the fur on the back and neck. Rates (wet or

dry) ﬁiswe@&kﬁ-cyﬁlqsi%tsirﬁr(&merﬁéaipa 0&1&849@01 é&%ﬁcﬂ‘éﬁd iBn.  Dry:
B R R T
ext reni tadstsd a}sung soblirp Gy ditdxide 2N efusiteyt ef Sie t@bﬁégéhts Lead pi pe:
muscul ar eextremtles are difficult to
{u sua%y between 8 to 10).
_‘AII prepared test compounds were either in solution, and clear, or in
susp'ension, and slightly cloudy. Suspensions were mixed immediately prior o
| 15 use.
All animals were administered either test compound or vehicle Per Os
(PO) via 21 gauge gavage needles, in volumes of 10.0 mi/kg. Daily body
weights were used to determine individual dosing volumes.
Al test compounds were weighed on a Denver Instruments analytical balance -
207 (model # A-250).  Animals were weighed on a top loading Ohaus portable
balance model # LS2000.
Animals were assessed for overt behaviors (clinical signs) immediately
following administration of test agents, then again at 4 and 24 hours. Animals

were assessed for 27 separate clinical signs:

25
Activity: Describe if the animal is abnormally hyper- or hypo-active.
Ataxia: Unsteady gait, mab1hty to coordinate voluntary muscular
: : movements. :-
Catalepsy: ) A condition characterized by waxy rigidity of the hmbs

which may be placed in various positions that are mamtamed
for a time, lack of response to stimuli, show pulse and
respiration, and pale skin.

Chromaturia: A reddish discharge in the urine.

Chromodacryorrhea: A reddish discharge from the eyes.

Condition of Stool: Soft and watery, hard and small. e

Convulsions: ~ Clonic: A generalized intermittent tonus and relaxation of
the skeletal muscles. '
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"nove. Salivation (lIncreased): The formation and excessive secretion of
saliva. Sedation: The aninmal responds slowy when touched or handl ed.
Stereotypy: Constant repetition of certain meaningless mbY BHEWE <005 Ty enor's:
Fi ne: .a WOlytwhi6 f ast vi bration of the body and/or extr egndaermoCoar se: a
fast vibration of the body and/or extremties that seems to increase and
decrease with tinme. Any aniyma] that exhibited 1) | oss of body weight, such
that it's value dropped tdows: dpasmefaljgecdenistagt ysauay touwp oietal ue for 2
consecutive days, or 2) om&wmpsfied bydrindendfocHaelimbertensiaah t hat t he

ani mal SISIQO | onger feeQ&Plsg gor%@g&r nP{lés){lﬁS{é%{et trad;I ced prior to

study c iclusi‘on. Toxicity g S descrl bed
above ig “pfovided in Tabl TPb 8 Mg g4 - usi ve.

The ani ACRREYIOHE phser ved Hﬂ’é’&ﬁéﬁ?“é SOR OF Hhsi g8 4R ‘3n‘i’r ftF'atlon and agai n
at 4 houﬁl’és@‘r‘ﬂ 24 hours. @psddijadisshissafienydsapsed using the code nunber
f rom t hdixeghtheimizwi ng char ¥boormg peelresipmefithaly. Epi staxi s 14 Pal pabr al

Pt osi s FlacRidgydi ty 2R WO 03kéleahabidesampast tod@OGitIRGT L@®02/ 00176 | Activity
(i nc./ débunpB@yRusosts 15 0ss Thé aitingih bppegaXattaxivaking high up off the ground.

2Sedat i efypestivitigy@foaciei dThy 466 QoBdlEd, @23§é<ﬁﬁmréicesswely active during

3Pi | oerectionlORespirati onffnbyat i on24Convul si ons 4St ereot ypyllHunched

Post ur e} t akens
%bﬁ%ﬂlﬁgb A eifork- cﬁﬂj@dh ngtiﬁﬂgacr yorr hea13 Exopht hal ni a20

St ool 12[nophtph Mosi ﬁ}gﬁﬁ
Mydri as ugﬂ% atg able }.; “Ci”Emam 5 supine mixen 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 respiration.
Dry: harsh or musical sound heard during respiration.
Respiration (TV): An unusual increase or decrease in this activity. :
Rigidity: Waxy :The extremities stay in the position in which they are
placed.
Lead pipe: muscular r1gor the extremmes are difficult to
move.
Salivation (Increased): The formation and excessive secretion of sahva
~ Sedation. = The animal responds slowly when touched or handled.
~ Stereotypy: Conpstant repetmon of certain meanmgless movements.
Tremors: : Fine: a constant fast vibration of the body and/or
extremities.

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

Any animal that exhibited 1) loss of body weight, such that if‘s value
dropped to 75 % of the control group's mean value for 2 consecutive days, orl
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 above is
provided in Tabies 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 reparted using the code number from the

10 following chart: | _ | |

0 Appeared Normal 7 Epistaxis ' 14 Palpabral Ptosis 21 Rigidity
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"4 hours Day Aninal Dose 12345 (ng/kg) 140000140 24000000 34000014, 100 24

hours. Day Ani mal Dose 12345 (ng/kg) 14000000 24000000 34000000 Table 2:
Conmpound G(viii) 4 hours Day Ani mal Dose 12345 (mg/kg) 1- 40088802°%. 2000000
34000000VQ42/46#36s Da Ani mal Dose 12345 (mg/ kg) 14000000 2R00@A0D00176

1 Activity (iric.!dec.) 8 Cyanosis 15 Loss of Righting 22 Ataxia
2 Sedation/Lethargy 9 Flaccidity 16 Chromaturia 23 Tremors
3 Piloerection "~ 10 Respiration 17 Salivation 24 Convuisions
4 Slereotypy 11 Hunched Posture 18 Lacrimation 25 Catalepsy
5 Soft Stool 12 Enophthalmia 19 Miosis 26 Lateral
‘Recumbency
6 Chromodacryorrhea 13 Exophthalmia 20 Mydriasis 27 Death
Table 1: Compound G(jii)
4 hours
Day
Dose
Animal | {mg/kg)| 1 2 3 4 5
# .
1 40 0 0 0 14 0
2 40 0 0 0 0 B 0
3 40 0 0 0 14,10 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
# ' ' .
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Table 2: Compound G(viii)
4 hours
: Day
Dose
Animal | (mg/kg) 1 2 3 4 5
# f _
1 - 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours |
Day
Dose -
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 ‘7 40 0 0 0 0 0
3 40 0 0 0 0 0
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G xi'v) 16 August 2005 PCT/ CA12/011176 4 hours Day Ani rraiﬁz; é% S (my/ kg)
14000000 24000000 34000000 24 hours Day Ani mal Dose 12345 R 4000000
24000000¥G400B@80 Tabl e 4: Conpound G i x) 4 hours Day Anipoalddmses11@345
(nmy/ kg) 14000000 2400000. 0 34000000 ' :

Table 3: Compound G(xiv)

4 hours
‘ Day
"Dose
Animal | {img/kq) 1 2 3 4 5
# ,
1 40 0 0 0 0 0
2 40 0 8] 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
5 Table 4: Compound G(ix)
4 hours
Day
o Dose o . .
Animal { (mg/kg) 1 2 3 4 5
#
2 40 0 0 0 0. -0
3 40 8] ] 0 0 0
24 hours
Day
Dose _
Animal | (mg/kg) 1 2 .3 4 5
# ' A _ -
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 _ 0 0 0 0
Table 5: Compound G(ji)
‘4 hours
1 Day
Dose
An;;na (mg!k_g) 1 2 3 4 5
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© 24 hours Da Ani mal Dose 12345 (ng/kg) 14000000- 2- 4000000 34000000 Tabl e 5:

Conmpound ii) 4 hours Da Dose Aninmal (ng/kg) 12345 30 S%B‘STI TP%%SSHEET
(RULE 26) WD 02/ 066456 16 August 2005 PCT/CA0 2 /110 1 Hgus

140010190 02066880 H 2400001; 22, 24+, 26,1 1,22,.15, 5, 1414PGEABODEA76 24 hour s
Day Ani el Dose 12345 (ng/kg) 14000000 24000000

SUBSTITUTE SHEET (RULE 26).

1 40 1 0 1,22,26,15  |1,H
2 40 0 0 1.22,24+,26,1 |1,22,15,
5, 14 14
3 40 0 0 0 0
24 hours
Day
Dose .
Animal | (mg/kg) 2 3 4 5
#
1 40 0 0 0 0
2 40 0 0 0 0
3 40 0 0 0 0
H- Head Butting
+ touch-evoked
5 .
Table 6: Compound G(x)
4 hours ‘
Day
Dose -
Animal | (mg/kg) 2 3 4 5
ph ‘ _
1 40 0 0 0 0
2 40 0 0 0 0
3 40 7 0 0 0 0
24 hours
Day
Dose
Animal | (mgrkg) 2 3 4 5
4 _ &2
1 40 0 0 0 —
2 40 0 0 0 —
3 40 0 0 0. -—
10 . Table 7: Compound G(xii)
4 hours ‘
Day
Dose .
Animal .| {(mg/kg) 2 3 4 5
# : )
1 40 0 0 0 0
2 40 0 0 0 0
3 40 0 0 - 0 0
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' 34000000 H Head Butting + touch-evoked 5 Table 6: Conpound G(x) 4 hours
Da Ani mal Dose 12345 (ng/ kg) 14000000 24000000 34000000 1

- Ani mal Dose 12345

(ng/ kg) 1400000 2400000f |

12345 ( rPIgP6e3x000000 2400 0 000 -- 34000000

3400000 4 hou
PCT/CA02/00176

A3 Dose

24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 .4 5
#
1 40 0 0 0 0 -
2 40 0 0 0 0 -
3 40 0 0 0 0 —
Table 8: Compound G(xi)
4 hours
‘Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 -0
-3 40 0 0 0 0 0
24 hours
Day .
Dose ’
Animal | (mgfkg) 1 2 3 4 5
# . ,
1 40 0 0 0 0 -
2 40 0 4] ¢] 0 —
3 70 5 3 o —5 —
5 . |
Table 9: Compound G(xiii)
4 hours -
. Day
C Dose
Animal [ (mg/kg) 1 2 3 4. 5
1 40 0 0 0 0 0
2 40 0 0 -0 0 0
3 40 0 0 0 0 0
24 hours
' Day
Dose
Animal {(mg/kg) 1 2 3 4 5
1 40 0 0 0 0 —
2 40 0 o] 0 0 -—
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31 SUBSTI TUTE SHEET (RULE 26). WD 02/066456 16 August 2005 PCT/ CA02/00176

24 hours Day Ani mal Dose 12345 (ng/kg) 1400000-- 2400000 8480002- %,ta)bl e 8:
Conpound G(xi) 4 hours Day Animal Dose 12345 (ng/kg) 1400060089%4888000
34000000V2M44i6dPs Da . Ani mal Dose 12345 (ng/ kg) 1400000- PCTARMROG76 3400000

Tabl e 9: Conpound G(xiii) 4 hours

[ 3 | 40 | 0 ] g ] 0 I '0.1|--

Table 10: Compound G(i)

4 hours o
Day
Dose o o
Animal | (mg/kg) 1 _ 2 3 4 5
" ,
1 40 0 : 1] 0 -0 O
2 40 0 0 0 0 0
3 40 0 0 8] 0 0
24 hours
Day
Dase
Animal | (mg/kg) 1 2 3 4 5
#
1. 40 Y 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 4
5
Table 11: Compound G(v).
4 hours ‘
Day
Animal | (mg/kg) 1 2 ' 3 ' 4 5
# .
1 40 0 0 ] 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose -
Animal | (mg/kg) 1 2 3 _ 4 5
# o ‘ :
1 40 0 o. . 0 0 0
2 40 O 0 0 0. 0
3 40 0 0 0 0 0
1 Table 12: Compound G(vi)
. {dhours - - _ -
T _ : " Day
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HEET%é

ULE 26)
10:

Compoun®@&e6s6hour s Day Ani mal Dose 12345 (ng/ kg) 1400009¢/c249086€0
34000000 24 hours Day Ani mal Dose

| Dose :
Animal | {(mg/kg) 1 2 3 4 5
# .
1 40 0 0 0 0 0
2 40 0 0 0 -0 0
3 40 0 0 0 0 0
24 hours
Day
Dose ,
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 Q 0 0 0 0
3 40 0 0 0 0 0
Table 13: Compound G(vii)
4 hours '
_ Day
Dose '
Animal | (mg/kg) 1 2 3 4 5
# -
1 40 8 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Day
Dose
Animal | {mg/kg) i 2 3 4 5
#
1 40 - 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
s Table 14: Compound G(iv)
|4 hours
Day
Dose
Animal | (mg/kg) 1 2 3 4 - 5
# .
1 40 14 0 14 0 14
2 40 1,22,14,102| 1,221510 0 1,22,14H102] 0
3 40 0 0 14 - o )

. 34 '
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" Day Ani mal Dose 12345 (ng/kg) 14000000 24000000 34000000 24 hours Da
Ani mal Dose 112345 (ng/kg) 1400000 2400000- 32 SUBSTI TUT
WD 02/ 066456 16 August 2005 PCT/ CACR/ 011176 13 40 0 0 O




© 12345 (ng/ kg) 1.4000000 24000000 34000000 5 Table 11: Conpound Gv). 4
hours Da Ani nal Dose 12345 (ng/kg) 14000000 24000000 3400%80 24 86) rs Da
Ani mal Dose 12345 (ng/ kg) 14000. 000 24000000 34000000 to pgust 3¢ nmpound
Gvi) 4 WeUr&s@s§y 33 SUBSTI TUTE SHEET (RULE 26). WO 02/ G8G4&461A6178ugust
2005 PCT/ CA02/ 00176 Ani mal Dose

24 hours
Day
Dose
1 Animal | (mg/kg) 1 2 3 4 . 5
# . .
1 40 0 0 0 0 0
2 40 D 0 0 0 0
. 3 40 0 0 0 0 0

H- Head Butting

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

J . K

i6 :
Table 15: Compound H *

Day
-Dose | , - ) — T—
Animal | (mg/kg) 1 1. 2 I 3 4 . | s
. # | '. o " . . .
11 40 0 0| 0 122874402 13

35 -
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12345 (my/ kg) 14000000 24000000 34000000 24 hours Da Ani mal Dose 12345

(ng/ kg) 1400000 2400000t | 34000000 4 hours Day Ani nmal Dose 12345 %ng/ kg) .
14000000 24000000 34000000 24 hours Day Ani mal Dose 12345°5AH§HR'EB%24000000
24000000W8RM80G6 s Tabl e 14: Conpound Giv) 4 hours PCT/CA02/00176

2 40 0 1,22,10,2 17,26, 15,3,10,2 0 1.2
3 40 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.

Table 16: Compound |

4 hours
Day
1 Dose :
Animal | (mg/kg) 1 2 3 4 5
#
16 40 41,26 410 | 11,2226, | 41,22, 410 | 11,22 26, |41, 22
410 410, 1 410
17 40 41,22, 110 | 44,22, 410 | 44, 26, 410 {1, 26, 15, 11011, 28,
. 10 | 7
18 40 31, 22, 26, 31,22, 110 | 11, 22, 28, 41,22, 410 {1, 22,
410 110 310
24 hours
Day
Dose ‘
Animal | (mg/kg) 1 2 3 4 -5
# _
16 40 0 0 0 0 —
17 40 0 . 0 0 0 —
| 18 40 0 0 0 0 —
5
1= severe itching
Table 17: Compound J
10 ‘
4 hours Day
Dose
Animal #| (mg/ke) I 2 3 4 5
1 10 0 0 0 0 0
2 10 0 0 0 0 0
3 i0 0 0 0 0 0
24 hours Day
: Dose : ‘
Animal #| (mg/kg) 1 2 3 4 5
1 25 0 1,2 1,9,18,26,15,14,10,2 * —
2 25 0 1,6,9,18.26,15,14,10,2 * _— ——
3 25 0 2 119,18726,15,14,10,2,23 * —
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' Da Ani mal Dose 12345 (ng/kg) 1404-014014 2 40 1, 22,14,10,2 1,22, 15,10 0
1,22, 14, H 10,2 0 340001400 SUbST1RRE 34 SHEET (RULE 26)@/@@@3@@56 16

August 2Q,§(§ ‘3‘(%‘1 CA02/ 00176 24 hours Da Ani mal Dose 12345h!§écr’% 14000000
24000000 34008868 H Head Butting By way of comparison t HEEHEARIERSS of
formula 1 are. less toxic than 5 other G yT1l inhibitors of simlar potency.

For exanple conpounds H, I, J, and K below, show a higher toxicity profile
t han the conpounds of the present invention as seen in tables 15, 16, 17,
and 18. [ 1

Table 18: Compound K

4 hours
Day
Dose
Animal {(mg/kg) |1 2 3 4 5
# .
1 40 1 — — — o
2 40 0 — — — __
3 40 0 1,22,24,152 |— — —
" 124 hours
Day
Dose , -
Animal | (mg/kg) 1 2 3 4 -5
# b
1 40 1,22,18,26,15, —_ — — _
14,10,23,27*
2 40 1,26,15,14,10,|. — —_— — —
27* : :
3 40 1, 26 1,22,24,15,14, — —_— .
10,23,27* ' -

* Animal was euthanized due to a moribund condition
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- J OH 10 Tabl e, 15: Conpound HOH CI K OH OH Da Dose Animal (ng/ kg)12 TT 345

1400001, 22, 8, 14,'10,21.2 35 SHEET (RULE 26) SUBSTI TUTE WD 02/ 066456 16

- August 2005 PCT/ CA02/ 00176 24001, 22, 10, 21, 26, 15, 3, 10, 20%6 August 2005

3401, 3, 14, 21, 22, 14, 21, 22,9, 10, 21, 9, 26, 15, 14,10, 1,2 2 *In this experi nent
behavi oral observations were only recorded once per day. Table 16: Conpound
| 4 heyrgnf@y Ani nmal Dose 12345 (ng/kg) 164011, 26, 11011, 22, 26,

1. A compound of formula |
Ar2 I 0
Z N\)LOH
Ary
Formula |
wherein:

Ar;  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 Cqs alkyl,
halo, C1.5 haloalkyl, C1.5 alkoxy, C1.6 haloalkoxy, cyano;

or wherein Ary is 2-methylphenyl and Ar; is 3-thienyl;

and salt, solvate and hydrate thereof.

2. Acompound according to claim 1, wherein Ar is selected from the group
consisting of: 2-thiophene, 3-methyl-2-thienyl, 3-thiophene, and 4-methyl-
3-thienyl.

3. A compound according to claim 1 or claim 2, wherein Ar; is selected from
the group consisting of: substituted phenyl, where the substitutent is
selected from CF3; Me, iPr,  MeO, CN, and CF30; and furan and
thiophene.

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

(£)-N-1-(4-(4-isopropylphenyi)phenyl)-1-(3-thienyl)prop-1 -en-3—yl)"§ sargosihe;

38




11, 22, 11011, 22, 26, 11, 22, 110110, 1110
174011, 22, 11011, 11, d- 1, 26, 15, 11011, 26, 110 184011, 22, 26, 11, 22, 11011,
.22, 26, 11, 22, 11011, 22, 110110110 24 hours Day Ani mal®6eaust288% (ng/ kg)
16400000- - 17400000-- 18400000-- |= severe itching Table 17: Conpound J .10
4 hoursDay Animal #Dose 12345 (m'k' 11000000 21000000 31000000 24 hour sDay

Ani rralt #D0S@)-NeB1LR4-(3-thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
| (Z)-N-(1-(4-(2-thienyl)phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine;

(Z)-N-(1-(4-(2-furyl)phenyl}-1-(3-thienyl}prop-1-en-3-yl)sarcosine; .
(Z)-N-(1-(4-(3-methoxyphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)—N-(1~(4—(3-methylphenyi)phenyl)phe'nyl)—1~(3-thienyl)prop.—1-'en-3-
yl)sarcosine;
{2)-N-(1-(4-(3-triffluoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yhsarcosine;
(Z)-N-(1-(4-(3-cyanophenyl)phenyl)-1-(3-thienyl) prop-1-en-3-yl)sarcosine;
(£)-N-(1-(4-(3-thienyl)phenyl)-1-(2-thienyl) prop-1-en-3-yl) sarcosine;
(£)-N-(1-(4-(3-thienyl)phenyl)-1-(4-methyl-3-thienyl)prop-1-en-3-
yl)sarcosine;
(Z)-N-(1-(4-(3-trifluocromethyl)phenyf)phenyl)- 1-(4-methyl-3-thienyl)prop-1-
en-3-yl) sarcosine;
(Z)-N-(1-(4-(3-methoxyphenyl)phenyl)-1-(4-methyl-3-thienyl)prop-1-en-3-
yl)sarcosine;
(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-methypheny)prop-1-en-3-

... ylysarcosine.
5. A composition comprising a compound of any preceding claim 1 fo 4..

6. A composition comprising 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 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 disordef, childhood
disintegrative disorder, Asperger's disorder, atypical autism, neurological
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(ng/ kg) 12501, 21, 9, 18, 26, 15, 14, 10, 2 * 225001, 6, 9, 18, 26, 15, 14; 10,2 *_

325021, 9, 18, 26, 15, 14, 10, 2, 23 *--- 36 SUBSTI TUTE SHEET (RULE 26) WO
.02/ 066456 1 Table 18: Conpound K 1 14 hours Da Ani mal Dost A5 2008/ kg)

1401- 2400- 34001, 22, 24,15,2- 24 hours Day Ani mal Dose 12345 (ny/ kg)
1401, 22, 18, 26, 15, -------- 14, 10, 23, 27- 2401, 26, 15, 14, 10, 27* 3 401, ,26
11,22, 24, 1gna41europsychiatric disorders and medical conditions for which a glycine
inhibitor is indicated. '
8. Use of a compound of the formuia |
“NTCOH
|
Ary
Ar2
(i
wherein

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

Arz  is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cqs alkyl,
halo, C+. haloalkyl, C1. é!koxy, C1.6 haloalkoxy, cyano;

or wherein Arq is 2-methylphenyl and Ar; is 4—(3-thienyl)phenyl;

and salt, solvate and hydrate thereof; |

for treating a patient having a medical condition for which a glycine

“transport inhibitor i indigated: o e

9. The use of a compound of the formula { 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, Reft's disorder, childho_od ,
disintegrative disorder, Asperger's disorder, atypical autism, neurological

and neuropsychiatric disorders.

10. The use of a compound of formula | as recited in claim- 9, _whereih the
medical condition is schizophrenia.
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- ---- *10,23,27* Aninmal was euthanized due to a noribund condition 16 August

2005 PCT/ CA02/ 00176 37 SUBSTI TUTE SHEET (RULE 26) 16 August 2005 CLAI M5

1. A conpound of fornmula | Are Art Formula | wherein: Af1A§#31s5290 ophene

group, which may be 2- or 3-thiophene optionally substituted with.up to one
met hyl or ethyl, Ar2 is selected fromthiophene, furan and substituted

phenylqq WheriRi Dse 7% T%&%pfziﬁ.&fag?{egﬁg? Eﬁ%:an@g,yéghﬁmgﬁ%oﬁ%cﬁm&g from Cl

al kyl,  halo, Cl1_6 hal oa oxy, _ oxy, cyano; or

wher ei n Ar 1Z)-$-2-(4=2-ryirghpheny!)ehB-tienylpreptikeredyl)sarcosinesal t, sol vate and
hydrate thereof. 2. A conpound according to claim1, wherein Arl is

sel ected fromthe group consisting of. 2-thiophene, 3-nethyl-2-thienyl,

3- t hi oghenerheanse 4f @eddiibourdt BEIrEIEd indelaitn AOMAPIBASIN ARE WohplridPisc! ai m 1 or

claim2, wherein Ar2 is selected from the g.rou consisting of: substituted
phenyl , whdZEN-Heldsblsoptapviitienydpheeaylzdt(8dhienybpropst-ems3- i Pr, MeOQ, CON, and
CF30 and f Esgﬂ%ogﬂ% t hi ophene. A conpound according to any one of clains 1
to 3, select’e romthe group consisting of: (2)-N 1

-(4-(4-isopropyl phenyl ) phenyl)-1 -(3-thienyl) prop- 1-en-3-yl)" sarcosine;
38

13.  The use of a compound as recited in claim 8, wherein the compound is
{Z)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine
for treating a patient having a medical condition for which a glycine
transport inhibitor is indicated.

14.  Use of a compound of the formula |

“NTTCOH

I
Ary
Arg
U
wherein |

Ary  is a thiophene group, which may be 2- or 3-thiophene opfiona[ly

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, C4.6 haloalkyl, C1.s alkoxy, C1.¢ haloalkoxy, cyano;
or wherein Arq is 2-methylphenyt and Ar; is 4-(3-thienyl)phenyl;
and salt, solvate and hydrate thereof; '
for manufacturing a medicament for treating a patient having a medica.lI'
condition for which a glycine transport is indicated. | |
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- 16 August 2005 (Z)-N-(1-(4-(3-thienyl)phenyl)-1-(3-thienyl)prop-
l-en-3-yl)sarcosine; (2Z2)-N-(1-(4-(2-thienyl)phenyl)-1-(3-thienyl)prop-

I-en-3-yl)sarcosine; (2)-N(1-(4-(2-furyl)phenyl)- 1-(3-1%%91?F¥?#£p- I

-en-3-yl)sarcosine; (Z)-N(1-(4-(3-nmethoxyphenyl)-1-(3-thienyl) prop-

- 1-en-3-yl)sarcosine;

(2) - NBL- (4rHe3ndebiy LoR@Bvihd R &R forR@NYAS rekited-ih RIARY1 3 RURdrekr BR- 3-

yl ) sar cosi ne;

(2) - N- ( 1- ( anedcalreandifinroiseselestei fram ithe shewy icpnsistiag whisshizoppraspa,1- en- 3-

15208, Ml St oA BRSO A o ™

prop- 1- en- Jefikit dissraeri d€pression, autistic disorder, Rett's disorder, childhood
(2Z)-N-(1-(4-(3-thienyl)phenyl)-1-(4-nethyl-3-thjenyl z_pr op- 1-en-3-
yl ) sar cosi glisintegrative’ disorder, Asperger's disorder, atypical autism, neurological

(2)-N(21-¢( %‘nﬁﬁ%@{)é}%{&ﬂf&ﬁ@ﬁ@blraé@?nyl ) phenyl ) -1- (4- net hyl - 3-t hi enyl ) pr op- I

- en-3-yl) sa
(Z2)-N-(1-(4-(3-nethoxyphenyl ) phenyl)-1-(4-nethyl -3-thienyl)prop-1-en-3-
yl ) sar.cosine;

(2) - N1B1- ( Zﬁie:iuﬁ?e?fr@/f’%fﬁ@ﬂyw oh &y formplg basyrgiled.in daime sy Whetsi the. en- 3-

yl ) sar cosi hgadigdlEonditiohtié Jscﬁiﬁobﬁrénli‘é.enw ) phenyl') - 1- (2- met hyphenyl ) pr op-
1l-en-3- yl)sarcosine. 5. A conposition conprising a conpound of any,
preceding claim1l1l to 4. 6. A conposition conprising a conmpound of any

pr ecedi-ng i . ut,ical,l.ly acceptable carrier, diluent
or exgvpi eﬁlp? %%ﬂggréﬁﬂf@?gg‘gﬁg%gﬁ#@ﬁ? élb Eﬁ'éﬁrﬁ@otﬁfenco %(?lfﬂcg’sf or the
use of treqk)-Ny1-@-(ZERugHbherrin(Banichol)e@petehc By saeosineup consisting of
schi zophrenia, cognitive dysfunction, denentia and/or Al zheiner's disease,
attention deficit disorder, depression, autistic disorder, Rett's

di sor dgr, el 9&?—98% c?ﬁ&ﬁdﬁﬂéétrér‘ﬁfeodin?&%iﬂ?ﬁs ﬁ:?w%‘?%iﬂ%ésco%ﬁ&f [ atypical
auti sm neurol ogi ca and neur opsychiatric disorders and 'nedi cal
condi t i ons (ZpN-kdeH-laoptopyiprenyl)phetyl)- 04 3itkienplipopt baén-3- '

yl)sarcosine.

19.  The use of a compound as recited in claim 14, wherein the compound is
(Z)-N-(1-(2-(4-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine.

_20. The use of a compound as recited in claim 14, wherein the compound is
(£)-N-(1-(4-(4-1sopropyiphenyl)phenyl}-1-(3-thienyl)prop-1-en-3-
yl)sarcosine.

21. - The use of a compound as recited in claim 14, wherein the compound is
(Z2)-N-(1-(4-(3-Thieny))phenyl-1-(2-methylpheny!)prop-1-en-3-yl)sarcosine
for manufacturing a medicament for treating a patient having a medical

condition for which a glycine transport inhibitor is indicated.
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8. Use of a conpound of the formula | (1) wherein Art is a thiophene
group, which nmay be 2- or 3-thiophene optionally substituted with up to one
nethyl or ethyl, Are is selected fromthiophene, furan af@Asa#Ede0Put ed |
phenyl, wherein the substitutent on the phenyl group is selected fromCl.6 -
al kyl, halo, Cl-6 hal oal kyl, Cl1-6 al koxy, Cl_6 hal oal koxy, cyano; or

wher eigp Ar %H?etﬁo%??b@ﬁ%'ﬂﬁpydn PAfieAte is 4-(3-thienyl)phenyl; and salt,
solvate and hydrate thereof; for treating a patient having a nedical
condition for which a glycine transport inhibitor is indicated. 9. The use
of a compound of the fornmula | as recited in claim8, wherein the nedical
condition is selected fromthe group Fon@‘i*sti ng of schi Zophreni a,

cognitive dysfunction, denentia @ or,Al zhei mer' s di sease, attention

deficit disorder, depression, a ic disorder, Rett's disorder, chil dhood
di.sintegrative disorder, Aspeege di sorder, atypical .autism neurol ogical
and neuropsychiatric disorders. 10. The %ég of a conpound of fornula I .as
recited in claim 9, wherein the nedical‘¢ondition is schizophrenia. 40 16
August 200%ohdprisig use of a conpound as recited in claim9, wherein the
conmpound is_ o )

(2) - N- 1- ( 4-8)2- FuegugipgénigrmediateBt hi enyl ) pr op- 1- en- 3-yl ) sarcosi ne. 12. The
use of a conpound as recited in claim10, wherein the conpound is
(Z)-N-(1-(4-(4-1sopropyl phenyl )phenyl)-1-(3-thienyl) prop- 1-en-3-

yl )sarcosi ne. 13. The use of a conpou sarecited in claim8, wherein the
conpound is (2)-N(1-(4-(3-Thien phenyl ) - 1- ( 2- net hyl phenyl ) pr op-
1-en-3-yl)sarcosine for treati patient having a medical condition for
which a glycine transport imghfb¥tor is indicated. 14. Use of a conpound of
the formula I B)

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

b) treating the resulting intermediate with iodine to give the iodide C.

23. A method of preparing an intermediate D;

~

N">CO,tBu

(D),
comprising: '

a) reducing intermediate B

o
Br

(B)
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~thiophene, furan and substituted phenyl, wherein the su

(1) wherein An is a thiophene group, which may be 2- or 3-thi ophene'

optionally substituted with up to one nethyl or ethyl, A&i iS S gted from
{J‘Fglﬂﬁgﬁonthe

phenyl group is selected fromCl_6 alkyl, halo, Cl.6 haloalkyl, Cl_6

al koxy, Cl.6 hal oal koxy, cyano; or wherein Art is 2-nethylphenyl and Ar2 is
4-(3-thienyl) phep sodfid! bt blmeéﬁ&y%%xgﬁ%rhmh%ﬁdﬁ@@gR%HLAI Qnd
manuf acturi ng a nedi canment for treating patient having a medi cal

condi tion for wiresting the yesuiting inderspatiatei with iodiireatoegive #dides CAugust 2005 15.
The use of ‘a conpound of the fornula | as recited in claim 14, wherein the
medi cal condition is selected fromthe group consisting of schizophrenia,
cogni tive dysfunction, denmentia and/ or~Alzhei mer's disease, attention
deficit disorder, depression, autistilc disorder, Rett's disorder, chil dhood
di sintegrative disorder, Asperge drsorder, atypical -auti sm neurol ogi cal
and neuropsychi atric disorders. The use of a conpound of the formula I
as recited in claim 15, wherePh tHe nedical condition is schizophreni a.

17. The use of a conpound as recited in qb im16, wherein the conpound is
(Z2)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl )gr op-1-en-3-yl)sarcosine. 18. The
use of a cdipourngnyeriingdhe @lcaho! olcetnof dodid € tei ambrdneidepapdund i s

Z)-N-(1- 4-1 | phe enyl,)-1-(3-thignyl)prop-1-en-3-
)(/I gsar ((:osi(fl%.( 1@%@%5%0%?"@%&'%&% OFREi f?té%ty? pr?sgeforai%?n ﬂrz?,\"qﬁner ein the
conpound is intermediate D.
(2)-N(1-(2-(4-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine. 20. The
use of a conpound as recited in claim 14, wherein the conpound is :

Z) - 1- 4z I | d-1= (3= 1 0 r Qp- - en-3-
§/I g-sal\tl-rngsi(ﬁg{.e ggéﬁ%yﬁés@nﬁ? 3a}“@‘%?r%%u%’8 %ér%’reté%bﬁy %tﬁchBZiCr%hgfgé\ﬁlhser ein the
conmpound i dreatment with N-bromosuccinimide and triphenylphosphine.

25. A method of preparing an intermediate E

~

N">COtBu

(E);
wherein Ar; is thienyl optionally substituted by up to one methyl or ethyl,
the method comprising: '

a) reducing intermediate B

o
Br ‘

(B) -
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and
treating the resulting intermediate with iodine to give iodide C
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" (2)-N-(1-(4-(3-Thi enyl) phenyl - 1- (2- met hyl phenyl ) pr op- 1- en- 3- yl ) sar cosi ne |

for  manufacturing a nedicanent for treating a patient haying a i cal
condition for which a glycine transport inhibitor is i ndﬁ:éﬂ%‘éﬁtgggé'm
August 2005 22. A nethod of preparing an iodide C, OH conprising: a)-

-reducing internediate B OH (B) wth sodi um bi s(2-nmet hoxyet hoxy) al um num

hydride (Red-Al); and b) treating the resulting internediate with iodine to
give the iodide C 23. A nethod of preparing an internediate D; conprising:
a) reducing internmediate B OH (B) 43 A6~dwgust 2005 with sodium :
bi s(2- met hoxyet hoxy) al um num hydrjide { Red-Al) and - treating the resulting
intermediate with iodine to give”igdidé C OH (C); b) converting the

al cohol noiety of iodide Cto,ahrem de; and c) displacing the bromde with

sarcosine t-butyl ester to prorvi de internmediate D. 24. The nethod of claim

23, wherein the conversion of step (b) cd@prised treatnent with
N- br onosuccini m de and triphenyl phosphine, 25. A nmethod of preparing an
i nt er medi atchal E (Ci?ﬂye'q\ﬂﬁé&%iwo,&oi adety gf indjde gp‘f’i% KMidesubstituted by up to

one nethyl @§r etdiyiacing the bromide with sarcosine t-butyl ester to provide an

intermediate D; and

SNTGOo,BU

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

(0) catalyst to give the intermediate of the formula E.

26. The method of claim 25, wherein the conversion of step (b) comprises
treatment with N-bromosuccinimide and triphenylphosphine.” o

27.  The method of preparing a compound of the formula G

~

N”">CO,tBu

(G), ‘wherein
Ary is thienyl optionally substituted by up to one methyl or éthyl,‘ and
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"the nethod conprising: a) reducing internediate B.OH (B) with sodium

bi s(2- met hoxyet hoxy) al um num hydri de (Red-Al) and treat E)%g th(; §u| t| ng

internediate with iodine to give iodide C 44 16 August 2 {2@

converting the al cohol noiety of iodide Cto a bronide; c) displacing the

brom de with sarcosi ne t-butyl ester to provi de an internediate D, and
acid formu

D | t D th a ) B 2
S o nOAPIABSs sbentSl it ihS ok Shidisthe B Bifuafis 456 SbSunlsd (?33
catal yst t opigH® wnére;mtpﬂ@ﬁ?ﬂs@s@at@énishsref SEIBBIA from? . MY, rrq{ér@d of claim

25, wherein_the conversion of step (b) conprises treatment” wt
N- br onosuccEné halgalkany, €4 @ikémlqmb@,}fﬂmone 27. The method of preparl ng a

conmpound of %hﬁe&BP%@rgﬁé{ hyI wherein Arl is thienyl optionally

substltute y up or ethyl; and 45 16 August 2005 Are is
sel.ected fram t hedgcipgintennsdisite By of th| enyl, furyl and substituted

phenyl , wherein phenyl substitutents are selected fromCl _6 al kyl, hal o,
Cl_6 hal oal koxy, Cl al koxy, and cyano; the nmethod conprising: a) reducing
internediate B OH (B) wth sodiumbis -&?t hoxyet hoxy) al um num hydri de
(Red-Al) and e _
Br
(B)
with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and
treating the resuliting intermediate with iodine to give iodide C

l CH

Br
©);
b) . converting the alcohol moiety of iodide C to a bromide:;
c) displacing the bromide with sarcosine t-butyl ester to provide
~intermediate-D---

N >CO,tBu

Br
(D);
d) coupling intermediate D 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
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"treating the resulting internediate with iodine to give iodide C (C); b)
converting the alcohol noiety of iodide Cto a bromde; ﬁ%Adi_s%E@%ng t he
brom de with sarcosine t-butyl ester to provide interne are’ tBu (D);
coupling intermediate Dwith a boronic acid of the fornmula ArlB(OH)2,
.wherein Arl is as described above, in the presence of a palladium(0)
catalyst to give an internediate of_the formula E 46 16 August 2005 (E);

e) coupling internmediate E with an a}yl O5%6tB8ni ¢ acid of the formula
Ar2B(COH) 2, wherein Are is as described above, in the presence of a

pal | adium (0) catalyst to give intgrnediate F f) (F); and hydrolyzing the
ester group of the internedia gi ve the conpound of the formula G
28. The nethod of claim 27, in the conversion of step (b) conprises
treatment with N-bronosucci®i mde and triphenyl phosphine. 29. The method of
claim 27, wherein the hydrolysis of step(%) conprises - treatnment of formc
acid. 30. A conpound of the formula C OH'31. A conpound of the formula D 47
16 August Z)05 ©o2phhg 3atermediate dindthoint aryt boronit sackl Nf tESbBOUla

Ar;B(OH),, wherein Ar; is as described above, in the presence of a

palladium (0) catalyst to give intermediate F

“NTTCOLtBU

|

Ary
Ary
(F); and
f) hydrolyzing the ester group of the intermediate F to give the
compound of the formula G.

28. The method of claim 27, wherein the conversion of step (b) comprises

29,  The method of claim 27, wherein the hydrolysis of step (f) comprises
treatment of formic acid.

30. A compound of the formula C
OH
|

Br

(C).

31. A compound of the formula D
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" (E), wherein Art |s thienyl optionally substituted by up to one nethyl or
' ethyl. 48 ' 16 August 2005

“NTTCO,MBuU
I
|
Br
(D).
32. A compound of the formuia E
NTTCO,Bu
I
Ary
Br
(B),

wherein Ary is thieny! optionally substituted by up to one methyl or ethyi.
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