WO 02(1166456 PCT1CA02/00176 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 fory Qf‘ﬁﬁ‘t%(rf::él)lular communication that involves a considerable arr&y%f Apetialized
structures in both the pre- and post-synaptic terminal and surrounding glial cells (Kanner and
Schuldiner, CRC Critical Reviews in Bio&f@ﬂ%ﬂtl?,”ﬁ',@%?:lOBZ). Transporters 10 sequester
neurotransmitters from the synapse, thereby regulating the concentration of neurotransmitters in the

synapse, as well SR BrESE tiBYeRiere! R GRS IhAHRRTELRE ARESRER of synaptic
transmissio;ah&m@l&@aﬂmfm@mmmtk@l f cHrenslre mﬁoﬁﬁ\a&?ﬂﬁ@tﬁb@dwtﬁw i) sylnapszs,
transporters maintain the fidelity of synaptic transmission. Lastly, 15 by sequestering release
neurotra?nsrﬁﬁéﬁﬂmﬁi‘:ﬂéaﬁég?%Efﬁﬁﬁg’/@ﬁtﬁﬁ%@sﬁ’ﬁ%%H@E%ﬁgw‘fﬁ%){gﬁ’&’%smitter reutilization.
Neurotransmitter tGyrenait iszepsiadient s posopiiagdiitiar sldieresindatherotiagrgifference across
the membr_at%%t U\r}gﬁ%cs:oanggiong of 'T%ense neuronal ]irin%; ff)r eﬁ;lamsé)le, d%ﬂ%ﬁ a seizure, transporters
can function'in 20 reverse, rer]g'aseiﬁ% O AN STRITET IR 3 At gbgﬁ c?18|£1‘1“?"'exocytotic
manner (Att@vs]| fsisyNaptioriei|rtd 88id S Lira o irRhgliniassile (itamostutatth S oblfdineotransmitter

ransportersSRUS AN 2% 8iE08P S NOHINNG 2438l ApdMTIIEh Bauldes useful therapy for

the treatment of neurological and psychiatric ances. e amino6 acid glycine is a major
neurotidnsraficsien aenapvimasaiiters tons bsamanssctibaiedarepueiihiitay and excitatory

Synapses. B RENFAIR Y FRALDR GERTR] BRODAIDNEIALOQILRDS GhLieqipdypys System are

intended. These distinct functions of glycine are mediated by two different types of receptor, each of

which is asdbersedwhiehdemeireniditeses giasivadsirynaniis inansmigietions of glycine are
mediated by-ghereryaseRiitgahe SReas LY RLarHPrANHISR AkRIRILEKgnine, and are thus

synapses, transporters maintain the fidelity bf synapiic transmission. Lastly,

15 by sequestering released neurotransmitter into the presynaptic terminal,
transporters allow for neurofransmitier reutitization.
| Neurotransmitter transport is dependent upon extracellular sodium and
the voltage difference across the membrane. Under conditions of intense
neuranal firing, for example, during a seizure, transporters can function in
20 reverse, releasing neurotransmitter in a calcium-independent nc:n-exoéytotic ,
 manner (Attwell ef al., Neuron, 11, 1893:401-407). Pharmacologic modulation
of neurotransmitter transporters thus provides a means for modifying synaptic
activity, which provides useful therapy Yor the treatmsnt of neuroiogidél and
psychiatric disturbances. |
15 The amino acid glycine is a major neurctransmitter in the mammalian
~nervous systern, functioning at both inhibitory and excitatory 7synapsé$. By
nervous systemn, both the central and peri;:kheral portions of the nervaz.-zs.
system are intended. These distinct functions of glycine are mediated by two
different types of receptor, each of which is associated with a different class of
0 glycine fransparter. The inhibitory actions of 'giycine are mediated by glycine
' receptors that afe sensitive to the convulsant alkaloid strychnine, and are thus
referred to as “strychnine-sensitive”. Such receptors contain an intrinsic
¢hforide channel that is’c’}péne‘d upan binding of glycine to the receptor; by
 increasing chioride conductance, the threshold for firing of an action ;Soter%tiét ,

SUBSTITUTE SHEET (RULE 28)



referred to as "strychnine-sensitive. Such receptors contain an intrinsic chloride channel that is
opened upon binding of glycine to the receptor; by increasing chloride conductance, the threshold for
firing of an action potential. SUBSTITUTE SHEET (RULE 26) WO 02/066-156 PCT/CA02/00176 is

increased. Styehaingsgnsitive glycine receptors are found predominantly lnt]b((_e,tf mgl](;g'drd and

brainstem, and pharmacological agents that enhance the activation of such receptors will'thus
increase. inhibitory neurotransmission in these regions. 5 Glycine also functions in excitatory

transmission b HEasRdinF hchainrmRs T liva ahsiac rREAMPSE exeifawny Pradiemiaseiiter in the

central nervhuhsyssiial (doRnanl a%—é%h%ﬂﬁ%ﬂ&%#é@%@ééﬁ%kbﬁi%@é at, Glycine
Transmissioih Otterson and _Storm-Mathisen, eds., 1990:193- 219). Specifically, glycine is thought to

be an obligatBfy LG HILLEHE (6 TR HPHINANT I TEASB VR RUFRERTITSHiArtate (NMDA)
receptor. Adtiviitize of NMHBA receptors increases sodium and calcium conductance,. which

depolarizes the ne hereby increasing the likelihood that, it will fire an action potential. NMDA.
receptorgs in the_hi;;%?'? %{%pg‘fsréé%‘r?%%ﬁ YTt &5?8 a aﬁ?ﬁﬂﬂ%%ﬂ%ﬁ# H&’t%q[r‘\%t' % of synaptic
plasticity kncyatiers|ohgitéamadeténeiatigjor EXEHaiohjchdsroirgrshiticrdidie tygatsalof learning and

memory (H lzati f Behayi ey .NY-.BY d llingridge (1993)
Nature 361%%%%%%@@8@%% ;%Itgrgec%%%@X&gﬁnﬂ%%c%és%aégggﬁ%? seglected NMDA
receptor submiEAP® TtRrwgssiomlssaneantiSirsasbiaiiden edeetBti&siated currents,
enhanced | BoAnGheUREARTMARET I BRI BRI INEIBA: 4l o et al. (1999)

Nature 401: 63). Conversely, decreased expréssion of selecte DA réceptor sub- units in

transgeffic ﬁ@ﬁr@&iﬂ%@%ﬁ%@ﬁ{%ﬂ?ﬁ?dﬂdﬂﬁ%&gbﬁﬁ?@d% iNBLY EpsaRiPiodels. of
schizophreniaciiveltichngr INpERSPEdasRRARRe A ASRELRteARA AR ¢ ARGER I social/sexual
interactions &M%nndg;ggférizes the neuroh, thereby increasing the likelihood that it will fire
an action potential.
' NMDA receptors in the hippocampal region of the brain play an
15 impaortant 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; V\ﬁ!ey, NY: Bliss and
Collingridge (1993} Nature 361: 31-39; Morris et al. (1986)- Nature 319: 774~
776). Enhansed expression of selected NMDA recéptor sub-units in
20-“---3transgenéc mice results in‘increased NMDA-receptor-mediated currents, "
enhanced LTP, and betfer performanice-in some tests of learning and memory
(Tang et al. (1999) Naturs 401: 63). . |
Conversely, decreased expression of selected NMDA receptor sub-;

unit; in transgenic mice produces behaviors similar to pharmacologically-

1~
i

| induced animal models. of schizophrenia, including increased locomation,
increased stéreotypy, and deficits in social/sexual interactions (Mohn et al.
(1999) Cell 88:427-435). These aberrant behaviors can be ameliorated using
the antipsychofics haloperidol and clozapine. =~ . S
NMDA receptors are widely distr_ibuied throughout the brain, with é
0 particularly high density in the cerebral cartex and hippocampal formation.
Mofecuia;‘ cloning has revealed the existence of two classes of glycine
transporters in mammalian brains, termed GlyT-1 and G]yT—Z.- GlyT-1is
found throughout the brain and spinal cord, and it has been suggested that its
" distribution corresponds to that of glutamatergic pathwéys and NMDA

3%



(1999) Ce/198:427-436). These aberrant behaviors can be ameliorated using the antipsychotics
haloperidol and Gozapine. NMDA receptors are widely distributed throughoutthe brain, with a so
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
G1yT-2. Gly ¥ {48 throughout the brain and spinal cord, and it has beeiF E(fgyediddthat its
distribution corresponds to that of glutamatergic pathways and NMDA WO 02/066456

PCT/CAQ2 168efGore CBpitns dSanitietiatn N resR 82T SE R Mciet)idvlolenirigheoning has further

revealed th istence of four variants of GiyT-1, termed GiyT-1 q, GiyT-1 y.,I-1 c and GlyT-1 d.
Two of theseg?véhr‘i%fr{ S$?J$ ig%%(? fb’?sat?g Foeuﬁ%%urr‘éa ear{gtss, gaél"if%ﬂ%;% |sp?;’zja%é"éal’1nique distribution
in the brain &fiyls terpliérat issd &y Betdwbip of HebvadaniO( 198885 h)a88 fadahis et ai., J.

Neuroscien 4202412 . | [ I . ted in human tissues
(Kim, at at, @3%@6%&%@?@@5@%SQE’?gglﬁ%%ﬁ@%ﬂéﬁ%%mlgstg%éﬁt gs been detected in
human fissuegrieberarme (B ET08 T18). Navsen ABahisaes Widirkdanmesplicing and io
....exon usage ygshifiend teir Nterminnl redionsrfalYilird variaHnt DRI BIRARLYN the brain stem

and spinal cord, and its distribution corresponds closely to that of strychnine-sénsitive glycine
receptors (LRPERSEY ¥ BT dinsemeicny efed., Mo/sadaudiaramsoRedkdBnd Nelson, J.
Neurochemisgg4 @hslePh: 19Pe- 1638 fuipihenaistisay isbivadeatvrqnizlptiveirg deansport mediated

QY1 Thebs d2ALeEl B B RS 5 AP ACSRUPR R¥bis of gycin,
GlyT-11and Stgf-Gsegective igifdilientesthi-astivihabfdday @hapRIEsdodndtrychnine-sensitive
L R R DR e
provide theraparetiptrattefitselatodahetyodistigdasaststasitive glycine receptors (Liv ef al.,
J. Biological Chemistry, 268, 1993:22802-22808; Jursky and Nelson, J.
Neurochemistry, 64, 1995:1026-1033). Another distinguishing feature of
15 glycine fransport mediated by GlyT-2 is that it is not inhibited by sarcosine as
is the case for glycine transport mediated by GlyT-1. These data are
consistent with the view that, by regulating the synaptic levels of glycine,
GlyT-1 and GlyT-2 selectively influence the activity of NMDA receptors and
strychnins-sensitive glycine receptors, respectively.
20 T C'cmﬁounds'wﬁit':h inhibit or activate glycine transporters would thusbe ™~
‘expected to alter receptor function by modifying glycine concentrations in the
synapse and, thus, provide therapeutic beneﬁts in a variety of disease states.
For exampie, compounds which inhibit GlyT-1 mediated glycine
- transport may increase glycine concentrations at NMDA rece;itors, which
25 receptors are located in the forébra‘m, among other locations. This =
~ concentration increase could perhaps elevate the activity of NMDA receptors,
thereby possibly alleviating symptoms of schizophrenia and enhancing '
cognitive function. Alternatively, compounds that inferact 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, Pitkanan et al. Eur. J. Pharmacol, 253 -125-129 (1994}, Thiels
et al., Neuroscience, 46, 501-509 (1992); and Kretschmer and Schmidt, J.
Neurosci., 16, 1561-1569 (1996). |



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

are effectiveia BipdinG AR AN QP GIY T L %’Jﬁ%?{taeém WAL SGR wher

administered_in vivo. Whlle S c compounds are use armaceutical tools for & uaﬁ/'lng the function

of the transporiare 1S5RS ﬂ‘ﬁﬂ?ﬁ‘?&t@éﬁ?ﬁﬁe@é ﬁf‘%ﬂ@ﬁ Enipsiing SepIvRetestitaisitHence
it is desirabl&egipfisvideccmeipnesd sthatiaffmopglydmesansparedtisssit is “desirable to provide
compounds which aggé&s & i¥fe‘ie§&&@%B%T&DHEW&%%%QHQF%@%V Fhd 952 SO B bguseful in

pharmaceutlé:% comp 05|rt0 ons Summary of the Invention The present inventio recteds to
compounds which fiav be’en SR B TSR RS ﬁ'ﬁﬁ'ﬁﬁ)?ﬁ?f&?ﬂ?‘?% %ﬁ%ﬁﬁﬁﬁﬁﬂ’% $@fficiently
non-toxic ast%‘ﬁéﬂrﬁéé?d%ﬂlyﬁﬁ*éfmPWF@aqmtm@umﬂ}thmmmpounds of the invention show an
unexpected improved toxicity profile over other known GlyT-1 inhibitors. According to a first aspect of

the inventioq,j'_m{;lr.grgrgf mg\{hdv%g‘ cr(!:ompound of Formula 1: Are O N OH

The present mventlon is directed to compounds which have been found to be effective in.
| inhibiting GlyT-1 transport and are sufficiently non-toxic as to be medically useful. More
particularly, the compou_nds of the invention show an unexpected improved foxicity profile over

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

Formula

Formula |

wherein;

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

Ar; is selected from thiophene, furan and substituted phenyl, wherein the substitu{ed on the
phenyl group is selected from Cy4 alkyl, haio, Cy¢ haloalkyl, Cy; alkoxy, Cis 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-Thieny!)phenyi)-1 ~(2ezjnethyiphenyf}prop-1—
en-3-ylsarcosine. ' -



Rrl Formula wherein: Art is a thiophene group, which may be 2- or 3-thiophene optionally substituted
with up to one methyl or ethyl; and Ar2 is selected from thiophene, furan and substituted phenyl,
wherein the substituted on the phenyl group is selected from C1.6 alkyl, halo, C1.6 haloalkyl, C16
alkoxy, C1.6 haloalkoxy, cyano, or wherein Ac, is 2-methyiphenyl and Are is 3-thienyl:-and asalt,
solvate and hydrate thereof. An embodiment may be a compound: (Z)-N-(1- (4-(3-Thienyt)phenyl)
1-(2-methylphenyl)prop-1- en-3-yi)sarcosine. 4 It has been found that compounds of Formula | and the

compound (2) 1-(4-(3- Thie hen 2-methylphenyl)prop-I-en-3- yI)sarcosme inhibit glycine
transport via G:\yhg? b&%ﬁéﬂgg%%ﬂ}@ fgéjln §3ﬁfﬁ8¥‘ﬂi’i‘)'dﬁn BedtcRaed potiHaé @1yT 1 transport
inhibitors ‘dfenyiiéemyh-th&treethyieheaf ebirbpirenibsarswsiibaslutiiaiCNStraiaped disaigers such as
cognItlvedixé&w@%qrsd#@m@@rﬂﬁ@%erms Eﬁ'@&%ﬁ IBIRIRCER Fissanglo At RiRRLgct

disorder, ssion pervasi velgpmental disorders such as autistic disorder, Rett's
disorder, Lg%e?aﬁ b fgﬁ%égra? ﬁ%%?eﬁ'éep ' sa}?e"iygg@? QST arE %8M§%E%WBﬁﬁ1ental
dlsorderscﬁg't“é‘t’ﬁéir%fgé%ﬁécﬁw@ﬁ énrintiitg tiypiekiediticAphaivoaisldisets e, stieptidnatadisitt of the
present intiengen daméegﬁ@rgww@mﬁg&e@@m@m,a SQMRAUR:RS gshiagd Hethe first
aspect. gctjpée m btz!avg om ion comp S|Q%ia cogﬁ)ound of formula 1 or the
compou (z) |ene1 pheny .Ic.’ mest?l VIBREnT Bron 2R DHER ADSIR™ERE' S carrier,
Accordm&‘?@r&%ﬁr"&’h% @?t?@ﬁf%&%ﬁﬁﬁ@ﬁﬁéﬁﬁ%ﬁé' igyieided a pharmaceutical composition
as defined abovectardhe tisa sédeeatingaroctiedrsonntitivasRiACtas drRpriirarauBgsRisHng of

schizophgepi nj g li e t and/ar A zheimer's disease, attention deficit disorder,
depression, aggt%){lgc dtel:\ség} 530 ttgsgflrgeo e{rkcaf] f'éhogg disintegrative disorder, Asperger's disorder,

atypical autism WSWQTE&%@%QE!)BE%W&TH@S&M FREEREEINEEheRtestd ohfiarenia dlgethe inhibitor
is indicatedmpcooddingNigiadaErihiespshaithe renetiyipheniip probaredispmdredim Useiaf a

. carrier.

. According to a third aspect of the present invention, there is provided a pharmaceutical
composition as defined above for the use of treating a medical condition selected from the
group consisting of sthizophrenia, cognitive dysfunction, dementia and/or Alzheimer's disease,
attention deficit disorder, depression, autistic disorder, Rett's disorder, childhood disintegrative

~ disorder, Asperger's disorder, atypical autism, neurological and neuropsychiatric and medical
conditions for which a glycine inhibitor is indicated. '
According toa fourth aspect of the present invention, there is provided a use of a

compaund of the formutal. ...~ ... L
: e NAGOZH _ : T

1y
Wherefin :
‘_Arg;': is a thiophene group; which may be 2- or 3-thiophene optionally
Y substituted with up to one methyl or ethyl, '
Arz  is selected from thiophene, furan -ant"! substituted phenyl, wherein
| -the substitutent on the pheny! group is selected from Cis alkyl,
halo, Ci haloalkyl, C1s alkoxy, C1 haloalkoxy, cyénb; |
or whereln Ary is Z-metiylphenyl and Ar; is 4-(3-thienylphenyl;
© and salt, solvaie and hydrate thereof,
,for treating a patient having a medlcaf Gﬂndlt[()n for whlch a glycme
transport inhibitor is indicated, ‘
5.



compound of the formula 1 NCOPH Art Ar'() wherein Art. is a thiophene group; which may be 2- or
3-thiophene optionally substituted with up to one methyl or ethyl, Ar2 is selected from thiophene, furan
and substituted phenyl, wherein the substitutent on the phenyl group is selected from C1.6 alkyl,

halo, C1.6 haloalkyl, C1.b alkoxy, C1.6 haloalkoxy, cyano; or wherein Art is 2-methylphenyl and Are 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 is indicated. 5 According to a fifth aspect of the present
invention, there i grov'ded a yse of a compound of the formula | N.COZr+ Ark Ar z (I) wherein Art is
2 thiophene grousCAIFILIR I BE ZPEr-LIGEHERRbIIGRUNY BAERRAtRH YRR (38 The methyl or
ethyl, Are forwlemddfitbefahioghkene, furan and substituted,phenyl, wherein the substitutent on the
phenyl group is selected from C1 alkyl, halo, C1.6 haloalkyl, CI-6 alkoxy, G1-is haloalkoxy, cyano; or
wherein Ari is 2-methyipheny( and Are is 4-(3-thie I)pﬁ%?%//l; and salt, solvate and hydrate thereof;

Arg
{H

wherein

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

Ara  Is selected from thiophene, furan and substituted- phenyl!, wherain
the substitutent on the phenyl group is selected from Cig alkvi,
hatlo, Cyg haloalkyl, Cg alkoxy, 1.5 halcatkoxy, cyano;

or wherein Arqis 2-methjrlphenyi and Ar is 4-(3-thienylphenyl,

and salt, solvate and hydrate thereof;

for manufasturing a medicament Tor treating a patient having a medical

condition for which a glycine transport is indicated.

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

(€
comprising:
a) reducing intermediate B

Br

‘ . (B)
. with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al); and
b)  treating the resulfing intermediate with icdine to give the iodide €.

5a



for manufacturing a medicament for treating a patient having a medical condition for which a glycine
transport is indicated. According to a sixth aspect of the present invention, there is provided a method
of preparing an iodide C; f OH 6ry (C); comprising: a) reducing intermediate B OFi Hr ~ (B) with
sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al); and b) treating the resulting intermediate
with iodine to give the iodide C. 5a Accordin9to a seventh aspect of the present invention. there is
provided a method of preparing an intermediate D; 'NA"CO2tBu " Br (D), comprising:. a) reducing
intermediate B4, G 8 avggbeaé}@%p 9{%@%&%@5@%9&&@&%@@ b Qﬁﬁ&h%l) gnd treating

the resulting intermediate with io o give iodide C OH Br{C
preparing an inlermediate D

T~

OB

{0y,
comprising:.

aj reducing mtermedzate B

)
with sodium bis(2¥methexy@th0xy)aluminum hydride {Red-Al) and
treating the resuiting intermediate with iodine 1o give iodide C

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

In an eighth:aspect of the present invention, there is provided a.method of preparing an
intermediate £

“Co.By

. (E):
_wherem An is thlenyi ephona!ly substituted by up to one methyl of ethyl,
" the mathed camprzsmg

ay reducmg mtermedlate B

5b



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. In an eighth_aspect of the present. invenuon,_there is
provided a method of preparing, an intermediate k N C02tBu Br :j (E); wherein Ara is thienyl
optionally substituted by up to one methyl or ethyl, the.-method comprising: a) reducing intermediate
5b -rl Srfe) with sodium bis(2-methoxyethoxy)atuminum hydride (Red-Al) and ‘treating the resulting
intermediate with iodine to give iodide C OH Br\" (e); b) converting the alcohol maiety of iodide C to a
bromide c) displacing th‘e bromi‘de With sarcosine t-butyl ester to provide an intermediate D; and uN
e WithHa boronic acid formula Ar-B(OH)2, wherein
palladium (0) catalyst to.give the intermediate of the
sention there is provided the method of preparing a.

formula E. In a. ninth aspect of the pregr F
l_wath sodmm tns(2«methoxyethoxy)aiummum hydnde (Red%\l) and
. Weating the f‘esuitmg :ntermedlate wrth iodine to- gwe iodide.C

€y
b) converting the alcohol moiety of iodide C to a bromide;
c) dispiacmg the brumide wri:h sarcosing t-butyl ester to provsde an

intermediale D; and

D)

dy coupimg the mtermediate D with a boronic acici formu{a AHB(OH)Q,
whertein Ar is as descnbed above in the presenca of. a pailadlum
(G) cata!yst to give the mtemi@d:ate of the formula E

In a Rinth asisect of the present mventzora therg is provided the method; of 'Qfe_p g &,
npeund of the formula G

~

NTTCOMBe

. : {G} wherem -
A1:1 is thieny{ optioaaﬁy substituted by up te one mathyl ar ethyi and

5S¢



npound of the formula G ~Nf Cb2t8u Arl Art fG). wherein Ari is thienyt optionally. substituted by up to
one methyl or ethyl , d 5c Are is selected from the group consisting of thienyl, fury) and substituted
phenyl, wherein phenyl substitutents are selected from Ci.8 alkyl, halo, C,,(; haloalkoxy, C1_e alkoxy,
and cyano the_method comprising: a) reducing intermediate B OH Br ~' (B) with sodium
bis(2-methoxyethoxy)aluminum hydride (Red-Ai) and treating the resulting intermediate with iodine to
give iodide C OH /| t6r ~ (C); b) converting the alcohol moiety of iodide C to a bromide; c) displacing
the bromide with sarcosine t-butyl ester to provide intermediate 0 N CO2tBu (D); d) coupling
intermediate 0 with a boronic acid of the formula Ar1B(OH)2, wherein Ary is as described above, in the

presence of a palladium (Q) catglyst o g MSmasiAls of R ipimuiiEng Mot
' phenyl, wherein pheny! substitutents are selected from Cq.s atkyl, halo,
C.5 haloalkoxy, Cis alkoxy, and cyano;
the method comprising: .
a)  reducing intermediate B

with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and
treating the resulting intermediate with iodine to give iodide C

Br
.
b) converting the alcahoi moiety of :odtde Ctoa bromide
'm';jw”Wdlsplacmg ’the bmmlde with sarcos;na tbutyl ester to pmv;demmm
intermediate D

SNTNCOLBY
l
i
Br
()

d) coupling infermediate D with a boropic acid of the formula

Ar,B(OH)p, wherein Ary is as described above, Ain the presence of a

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

o 5d



{ Ari Br ~ (E), e) coupling intermediate E with an aryl boronic acid of the formula Ar26(OH)2, wherein
Are is as described above, in the presence of a palladium (0) catalyst to give intermediate F N
CO2tBu 1 Are Are (F); and f) hydrolyzing the ester group of the intermediate F to give.the compound
of the formula G. 5e According to a tenth aspect of the present invention, there is provided a
compound of the formula C OH Br ~ (C) According to an eleventh aspect of the present invention,
there is provided a compound of the formula D N'--~CO2tBu Br (0) According to a twelfth aspect of
the present invention, there is provided a compound of the formula E N11-~ CO2t8u Br :/ | Ay (E),
wherein Ar, is thienyl optionally substituted by up to one methyl or ethyl. Still another embodiment may
be a pharmaceutical composition comprising a C&WpﬁL&}g Qf Formula land a pharmaceutlcal
acceptable carrier. :

l
Ay
Br
Bk ,
e) coupling intermediate E with an ary! boronic acid of the formula
ArB(CH}2, whereln Ar is as described above, in the presenée ofa
pattadium {0) catalyst to give intermediate F

“NTTCOLMBu

|
Ary
Arg
(F}; and
f) hydrolyzing the ester group of the mtermed;ate F to give the
compound of the formula G.

5e



Yet another embodiment may be a pharmaceutical composition comprising a compound of formula 1
in an amount effective to inhibit glycine transport, and a pharmaceutically acceptable carrier. Further
embodiment may be 5f pharmaceutical composition comprising the compound
(2)-N-(1-(4-(3-Thienyl)phenyl)-1-(2- methylphenyl)prop-1-en-3-yl) sarcasms and a pharmaceutically
acceptable carrier. Still another embodiment may be a pharmaceutical composition comprising the
compound (Z)-N-(1-(4-(3- Thienyl)phenyl)-1-(2-methylphenyl)prop-I-en-3-yl)sarcosine in a amount
effective to inhibi;lg%cr;mg {gan%x%}r]t and a (fharmaceuti_cally acceptable carrier. Yet another .
embodiment may 56 compostions, ontrihi S SHREoUIREST PR NG T GFAvdeEa RRsBRR AL N-
(1-(4-(3-THRSAYHBrYI)-1-(2-methylphenyl) prop-1-en-3-yl)sarcosine in amounts suitable for
pharmaceutical use to treat medical conditions for which a glycine transport inhibitor is indicated.
Preferred are those compositions containing compounds useful in the treatment of medical conditions
for which GlyT-1 5g WO 02/066456 PCTICA02/0 §L76Oﬁ‘\ediated inhibition of glycine transport is
needed, such as the treatment of schizophgehi ognitive dysfunction. The compounds of the
Formula 1 or the compound (Z)-N-(1-(4-(3-
Thienyl)phenyl)-1-(2-methylphenyl)prop*4-en-3-yl)sarcosine can be used for 5 treating a patient
having a medical condition for which a glycine transportf#hibitor is indicated, which indications are as
recited above: A preferred indication is schizophrenia. The compounds can also be used for

manufacturing & MeskeameRL R deateLa Rl DBAg A MAdiea) Spadion A dhicne

transport inh#%ihto#' i%tig%di%ated. 10 Definitions The term "a as used herein means straight- and
branched-cRallt C&tH and hydrogen containing radicals with 1, 2, 3, 4, 5 or6 carbon atoms and
includes methyl,. ethyl and the like. GO
|
!
Br
(D).

According fo a twelfth aspect of the present invention, there is provided a compound of
the formula £

SN COMBY

(E),

wherein Ary is thienyl opfionally substituted by up to one methy! or ethyl.

Still anc;ther 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
- formuta 1 in an amount effective to inhibit glycine transpoit, and a pharmacéuticatiy acceptable
carrier. ‘ B - '
Further embodiment may be
5f



is The term C1_6 as used herein means an alkyl radical of 1, 2, 3, 4, 5, or 6 carbon atoms. The term
"alkoxy" as used herein means straight- and branched-chain alkyl groups terminating in an oxy
radicals containing 1, 2, 3, 4, 5, or 6 carbon atoms and includes methoxy; ethoxy, t-butoxy and the
like. 20 The term "hall' 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 as independently selected
halo atoms, such as.-CF3. Similarly, the term "haloalkoxy" refers to an alkoxy group substituted by
one or morrg |ndeé)1 gcé]t selectted halo atom%%such as -OCF3. ;0 Preferred Embodiments Suitable
embodiments of te Invention Meltds CoTHE AN SHPERHT4)- Wi ANRoinberstr frén optionally
substituted Q%MW@%@@W@@H&}@FWB%QHQH@Mrrbachmt&aﬁpﬁd:hmﬁabbrﬁwneﬁsmﬂ antitiephene.

In a preferreﬁ;bemh@d!ma@b@fatgﬁdm{%&%a?\ﬂ@ﬁp%s@owK&K%Q&H&ﬂ% B o CIR AR

02/066456 2 7 hene ther preferred embodlment of the invention Art
is 3- thlophfr%%é%ﬁ{?%gir(grrg ere Bﬁ)Pn A??? ’E&Wﬁiﬁfﬁﬁgﬁé’)ﬁeﬁi‘é‘?&dﬁﬁpﬁ glycine

3-(4-methyARSPRERA m@armm@m@m@m @I@G’Im\/entlon Are is selected from 5 substituted
pEeny: tf;:opheneY&Iﬂdﬁméﬂlﬁﬂ%ﬁt%ﬁf%&e&ﬁmﬁrﬁfm{ﬁ% t!&;\‘ﬁ&#@ﬂs“%ﬁﬁﬂmﬂsﬁ'wﬁ@l g
phenyl w wherein the substituents are selecte
from: C1- 56%%891@?0%(;] ktﬁg{oélzﬁf %’1 %ﬁaﬂyax [3¥§3 WEB%’&P e 'S ?Wm?ep’fb?g}%ﬂts
embodimeStEtaRle f&ﬁé’ﬁ?ﬂ’éﬁ%ﬂmMsattﬁée@f@Feﬂﬁééﬁﬂwtpsefetmmmlmr@mnmgr& imhibleGs CN

and CF30.indicatméfenserembeditnesntopisoisi@nseshemnl eawpbuarotiennreia rdemhagdiment,
Are is 3'memé\‘ﬁﬂ?@@%hitmns}’ﬁlr%%n%iﬁﬁfne”ed embodiment, Are is 3-trifluoromethoxyphenyl. In still

59



another embodiment, Are is 3-triflouromethyl phenyl. In a further preferred embodiment, Are is
4-isopropyl phenyl, and in still another preferred 15 embodiment Are is 3-cyanophenyl. In suitable
embodiments Are is thiophene. In a preferred embodiment of the invention Are is 2-thiophene. In still
another prefgreegh spahodiment Are is 2-furan. More preferred embodiments of Lp 2. Invention include:
20 (2)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1=(3 thienyl)prop-l-en-3-yl)sarcosine; (cOMPOURd G(i)):
(Z2)-N-(1-(4-(3-Thienyl)phenyl)-1-(3-thienyl)prop-I -en-3-yl)sarcosine, (compound G(ii));
Ezg-N-(1-(4(méﬁi€ﬁagl)phieﬁjﬁ)wbﬁ@!ﬁmﬁe&;&ﬁm&mmﬂt—@@ﬁedrc&nﬁh% thectoagownd G(ii));
Z)-N-(1-(4-(2=Fury -1-(3:thienyl s-en-3-yi)sarcosine, (compound G(iv)); :
(Z)-N-(1-(4-%%%0%%%@%}%&@%%%#@0prop-i -en-3-yl)sarcosine, (compound G(v)); o
(2)-N-(1-(4-(3-Methip sermpmineds/Of ihaRarenyigpt op- tha copipsimad sheN-(dolidund G(vi)); .
(2)-N-(1-(4-3 i the é),pgygn?%} =(3-thie 1:en:3-W)5a16asingy (compound
G(vii)); 7W€%§§gz%ﬁ§?§§$%§% 176 )él\??i%(%ﬁgg ;%%ﬁ%%fa)\ﬂ)r?eényl)-l-(s-thienyi)prop-l
-en-3-yPsaréB3kng q&ﬁﬂﬁ@WQ&'ﬁ)ﬂQQﬁﬂ]-W@@t@Tfﬁ%ﬁ%WhéM'I‘%Z‘fﬂﬂéﬂ‘?ﬁ) prop-l-en-3-yl
é?rlc\:lo(slin(i irgﬁﬁgﬁﬁpﬁgﬂﬁﬁﬁﬁﬁdf@zgg indiﬁatlitﬁns a-lrj? as rslecite% alla)ove.' A prefeé'red ‘d 500)
-N-(1-(4-(3-Thienyl)phenyl)-1-(3-(4-methylthienyl))prop-l-en-3-yl)sarcosine, (compoun X));
(2)-N-(1-(4-FEERHRD o SRS pHRR NRBRSYANH SRR BIRORP 18D 1PTen-3-yl)sarcosine, |

(compoundridri)jaciuring a medicament for treating a patient having a medical condition
for which a glycine transport inhibitor is indicated.

10
Definitions
The term “alkyl” as used herein means straight- and branched-chain
carbon and hydrogen containing ‘radicals with 1, 2, 3, 4, 5 or 8 carbon atoms
and includes methyl, ethyl and the like.
15 The term Cy6 as used herein means an alkyi radical of 1,2,3,4,5, 0r
6 carbon atoms.
The term “alkoxy” as used herein means stfaight«- and branchedwchain
alky! groups terminating in an oxy radicals containing 1, 2,' 8, 4, 5, or 6 carbon
atoms and includes methoxy, ethoxy, t-butoxy and the like. .

s |
' “The term “halo” asused herein means halogen and includes fluoro,
chioro, bromo and the like: '

The term *haioalkyl” refers to an atky! group substituted by one or more -
15 independently selected halo atoms, such as -CFs. |

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

30 | Preferred Embodiments

Suitable embodiments of the invention include compounds of formula 1~
wherein A.r1 is selected from optionalty substituted 2-tﬁiopﬁene or 3-thiophene.
In a suitable embodiment of the invention Ary is 2-thiophene. In a preferred "
embodiment of the invention Ary, is 2~(3»a¥kyithicphena) preferably 2-(3- -

6,



(Z2)=N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-I-en-3- lo yl)sarcosine, (compound
G(xii)); (Z2)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(2-(3-methylthienyl))prop-1-en-3- yl)sarcosine,
(compound G(xiii)); A most preferred embodiment of the invention is

(Z)'N'(l'(A"(%OFUJXrD (anyl)-l-((ﬂ-thienyi)prop-l-en-3-yl)sarcosine, (compound 15 G(iv)): Another
suitable embodimBnt 't the invention is the compound PCT/CAN2/00176
(2)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, (compound G(xiv)). In
another embuoeithgithiobteni)yéntooiitee prsmposo dafibaiiela bignaamrenidaddnlabgled form, such

as radiolabei e.q. labeled by incorporation within its strycture 3H or 44C or by conjugation to
125f). Ina plﬁr‘g?ﬁ%héas%e%?%ﬁﬁ% .R%%ﬁ%%%?&%ﬂdémﬁﬂ Hd§,g7\£é:"@}elmlm%ﬁgf’é}@mially to GIyT-1,
can be used posidealify &(¢mbtretttphbgaids by technigues common in the art. This can be

achieved'by incubafjng, the te issue.~o In the presence of a ligand candidate and then
incubating the 'res_ufting prepa%rﬁﬁégéﬂv‘ééﬁ%nggéalérﬁwagrr%%ﬂo%\fﬁ B %%Po%acggl%ﬁ‘ compound of the
inventiof. GaRstidtedeisydrbioahensusndessn ds thoseethatfsigdficmttbdicenpyfthe GlyT-1 site

and prevent tingiper AR ASGIARFIEILBMBR YA e iesSIbiaeninAlgrpglively, GlyT-1

receptor ligand 0 candidates may be identified. Dy first incubating a ra d torm of a compound

of the inventRIn TR RREHY Pre ke funinghsibenitciresaiectprsient Coftaéidahaidate ligand. A

more potent Gy T saReIor laansyit, 2t edbielay.caueepliaiion BiRlAGfIRgdiolabeled
compound of the ipventjon. R . WO 021066456 PCTICA02/001746 Base addition salts of the

compounds SFESHIMR SRR ShiERS A FHIR DREMHRRsliRRispelasiprEacids. Also
include witlDiF shsciipe MEMhE I ertioF 50 anid pesitansalibraMaias /apkhydrates of

compounds R{ethoxyphenyl. In another preferred embodiment, Ary is 3-methyl! phenyl. In
- yetanother preferred embodiment, Aryis 3-triflucromethoxyphenyl. In stil

another embodiment, Ar; is 3-riflouromethyl phenyl. In a further preferred

embodiment, Ar; is 4-isopropyl phenyl, and in still another preferred |

is embodiment Arz is 3-cyanophenyl.

in suitable embodiments Ar is thiophene. In a preferred embodiment of
the im)ention Arz is 2-thiophene. _

in still ancther preferred embodiment Arz is 2-furan. |

More preferred smbodiments of the invention include: ‘

20 (Z}-N=(1 —{4-‘(4-—1S'dpmpylphenyl)phemﬂ)% ~{3-thienyl)prop-1 -'éh'—3—-yl)$é‘rdos'..iﬁé; IR
(compound G{i)): S
(2)-N-{1-44-(3-Thienylphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,

(compound G(ii)); '_ ‘ | _

(Z)-N~{1~(4-(2-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcasine,

15 (compound G(iit); o o :
{Z)-N-(1-(4-{2-Furyljphenyl)-1-{3-thienyl)prop-1 -en-3-yl)sarcosine, (compound. -

Giv)), o - '
(£)-N-{1-{4-{3-Methoxyphenyhphenyi)-1-(3-thieny!)prop-1 -en-3-yl)sarcosine, - -
{compound G(v}}; : - S
o (Z)—N-(’E~(4-(3-Methy!pheny!}phenyi)»‘iM(S-thienyi)prop-1 -en-S-y{)sarcbsine‘ --

(comipound G{vi)); _ | C
(Z)-N-(1 ~(4-(3-{Triflucromethoxy )phenyl)pheny!)-1 —(B-th}enyi)prop-'i-—en-s-. o
yl)sarcosine, {compound G(vii}); . - |



the invention. 5 The conversion of a given compound salt to a desired compound salt is achieved by
applying standard techniques, well known to one skilled in the art. Scheme | OH OH (b) (0), (d) SrB
A B C NCo2tBu N11~1CO2tBu (e) (0 Ar, Br Br D E(i-v) "“co2teu N11~1 CO2H Ae F(i-xiv) p Are
G(i-xiv) (a): %/%ngayl‘a}cohol, Pd(PPh3)4, Cul, Et3N, r.t-, overnight; (b): Red-Al, THE, O 'C, | hour,
then EtOAc, 12, ~78°¢30 r.t., overnight; (c): NBS, PPh3, CH2C12, -40 C, | hoBETI@}Ii#¢Isarcosine,
K2C03, KT, McCN, r.t, overnight; (e): ArlB(OH)2, Pd(PPh3)4, 5 2M Na2CO3, DME, 90 C, 4.5 hours;

(1): Ar2B(OHR)-R(RRA3ME M ONBERABHIME-1 A33MeHis dedpfarancaihA0-einavernight. 0
Compounds %(FEB@HI[?& axﬁ readily prepared by the method shown in Scheme | above. Intermediate
B was prepa(re Y the pe{l‘fg ?ﬂm catalysed reaction of 4-bromoiodobenzene with propargyl alcohol.

Compound BZjrhé(d \WMQoRI066ANh BT CAB ARSI fpropavasted rjinsitss@Bdy treatment with sodium
bis(2-meth0{%/8m8&<é9@|gﬂ%51’m , ‘ :
5 (£)-N-{1-(4-(3-Thienyl)phenyl}-1-(3<(4-methyithieny!) )prop-1-en-3-yl)sarcosine,

- {compound G(x)); : R '
{Z)-N-(1-{4-{3-(Triffuoromethyl}phenyl)phenyi)-1-(3-(4-methyithienyl)yprop-1- - -
en-3-ylysarcosine, {compound G{xi)); ' S

(£)-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3- -

10 yl)sarcosine, (compound G(xii));
(2)-N-(1-{4-(3-Methylphenyl)phenyl)-1-(2-(3-methylthienyl))prop-1-en-3-
vl}sarcosine, (compound G(xiii)); ‘ '

A maost 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)). ' ‘ o
Another suitable embodiment of the inverytion 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
20""““““br0vided‘in labeled form, such as radiolabeled form (e.g. labeledby - -
incorporation within its structure °H or *C or by conjugation to **)). Ina
preferred aspect of the invention, such compounds, which bind preferentially
1o GlyT-1, can be used to identify GlyT-1 receptor ligands by technigues
common in the art. This can be achieved by incubating the receptor or tissue

15 in the presence of a ligand candidate and then incubating the resulfing
preparation w%th an equimolar amount of radiolabeled compound of the
invention. GlyT-1 receptor ligands are thus revealed as those that
significantly occupy the GlyT-1 site and prevent binding of the radiolabeled

, compound of the present invention. Alternatively, GlyT-1 receptor ligand

0 _candidates may be identified by first incubating a radiolabsled form of &
compound of the invention then incubating the resulting preparation in the
presence of the candidate ligand. A more potent GlyT-1 receptor ligand will;
at equimolar concentration, displace the radiclabeled compound of the -
invention. ' -



hydride(Red-Al) followed by iodine. A two step process consisting of conversion of alcohol to bromide
followed by displacement with sarcosine led to the intermediate D. Intermediate D is a particularly
useful intermediate as it allows 5 the preparation of a number of derivatives where the aryl group can
be oriented with complete stereochemical control. For example, common intermedjate D was reacted
with various BYPdR{BsEEi6ls to yield products of the formula E. The products ofttrediesmulaE are also
useful chemical intermediates. These products allow the preparation of numerous compounds with

4-aryl 10 groups (%ﬁ@u'aﬁbn@@t@M%%B%ﬁ%@%?ﬁ%m%%%%%’f&ﬁﬁﬁfS fo yield a variety
with Tormic

of products of the f émula F which can be deprotected in the last step cid to give the final

compounds &P EOD S Trerulicabhacsestape drdrifine nsledadydbingbansdsns the invention

have been. méthe: ioMerdtibn/ rdHbiddd@tion saits, $dRtes; Snd hy dPétibs G gAY G 02/066456
PCT/CAezlo%JgigveNn% "N~OH | G(v) G(vi) 0 N-OH OCF, G(Vii).... cN G(vi ) N { ON G(ix) G(x)
N~OH OH | : o

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

Scheme 1
== QH S
e ol r—
Br a '
A B c
Ao .
N Co,tB8u SN co By
, {e) :
! | A,
Br Br
| D Eiv)
“NTNCOH
(@}
—— |
Ar,
=i : A
0 Fli-xiv) . I3 G(ixiv)

(a): propargyl alcohol, PA(PPhs)e, Cul, BN, 1.t overnight; (by: Red-Al THF, 0 °C, 1
hour, then BtOAc, Ty, -78 °C to ., overnight; (c): NBS, PPhs, CH,Cl, 40 °C. 1 hour
(d): t-butylsarcosine, KzCOs, KI, MeCN, 1, overnight, (o): Ar;B(OH),, Pd(PPha)s,
3 2MNeyCOs, DME, 90 °C, 4.5 hours; (f): ArB(OH),, PA(PPhs)s, 2M NayCOs, DME,
A, 3 hours; (g): formic acid, 40 °C, overnight. : | |

Compounds of Formula 1 are readily prepared by the method shown Erf
Scheme 1 above. Intermediate B was prepared by the palladium catalysed
reaction of 4-bromoiodobenzene with propargyl alcohol. Compound B was .



NA"OIN T~ N\~ 1 CF, ...... o wd -GA)-GX)OHOH I Ilall~ 1/ ~1G(xiii) G(xiV) 5 The
compounds of the invention may be administered orally, sublingually, rectally, nasally, vaginally,
topically (including the use of a patch or other transdermal delivery device), by pulmonary route by
use of an aerosol, or parenterally, including, for example, intramuscularly, subcutaneously,
intraperitoneé’ﬁ?,ﬁ?{ﬂ@é?ferially, intravenously or intrathecally. io AdministratiorPERiChezlsyimseans of a
pump for periodic or. continuous delivery. The compounds of the invention may be administered alone,
or are combiretrendl w pbdite T eytieaiyracc apiaBisdRatiBIPL SreiRivN AR ENMILMandard it WO
02/066456 P@gﬁg@ﬁgg%oy%fhar%gceléﬁcal &{?ctice. For the oral mode of administration, the
compounds 'OF the Ihvention THaY Be sd THPthe R4l RS Se AN SEFRINE 898 wing gum,
troches, powdelspbyttpbretiis, faimeed by distiznerash svigpeastie’mad thenke. In the case of
tablets, carri e incl lactose, spdiym, citrate and salts of phosphoric acid. Various
disintegrantsﬁi%c égﬂ%a%hﬁéﬁﬁ%#rgif%t;ﬁnéé & gns‘li% é‘? ?ﬁﬂ%‘ﬁ’ %‘%d? fgﬁsaitga "ifYalc, are
commonly u¥ERieREsEien P egramiEmfidaritisivas whpsalthioary) gsafpl chivbatiareddctose and high

molecular wejgtbcANEI0URnS ANGRIR) L ARRetoFLiain Suesicning ARl Iquerino agents o are

added. For parenteral administration, sterile solutions o compounds” of the invention are usually

prepared, atPiERHRbOMHR \Ghiaus Pemricangslie xigbmodudbafibethrmolkravenous use, the
total concentration pehsasceauiskine AR elard R8I URIBLA L RGlRILS For ocular
administratioln, ointments or drop?able liquids may be delivered by ocular

hese products aflow th %/ numerous co

& preparation o mpounds with 4-aryl

10 groups (Ar2 groups). The products E are reacted with various boronic acids to
yield a variety of products of the formula F which can be deprotected in the last
step with formic acid to give the final compounds of type G.

Using the reactions described herein the follcwing compounds of the
invention have been made:

15
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1s delivery systems known to the art such as applicators or eye droppers. Such compositions can
include mucomimetics such as hyaluronic acid, chondroitin sulfate, hydroxypropyl methylcellulose or
polyvinyl alcohol, preservatives such as sorbic acid, EDTA or benzylchromium chloride, and the usual
quantities of diluents and/or carriers. For pulmonary administration, diluents and/or 20 carriers will be
selected to BEEHHIEEMate to allow the formation of an aerosol.. Suppository FEMEASFHECcompounds
of the invention are useful for vaginal, urethral and rectal administrations. Such suppositories will
generally be constructed of a mixture of substances thg |N oltd at room temperature but melts at
body temperature. Th Ates commonly used.to frebtedas such vehicles include theobroma oil,
glycerinated gelati gehated vegetable qil xt rdis of polyethylene glycols of various
molecular wej acid esters of pol ,ylene glycol: See, Remington's- Pharmaceutical
Sciences, 16thyEd, Mack Publishing, Easton, AA, 1980, pp. 1530-1533 for further discussion of
suppository deSage f@{\;ins Analogous 10 gels or cre&s 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” formulations and polymeric matrices.
12 WO 02/066456 PC #0176 Examples of pharg ebha@any acceptable acid addition salts for
use in the presentigvéntion énclude those derived fregp-minera acids, such as hydrochloric,
hydrobromic oficlirnetaphosphoric, nitpiegs Laulfud acids, and organic acids, such as

tartaric, acetig, £itric, malic, lactic, fumaric, s b&gzoic, glycolic, gluconic, succinic, p-toluenesulphonic
and arylsulph@nic acids, for example. Examplesiof pharmaceutically acceptable base addition salts
for use in the ﬁf'éseﬁ(ﬁi)vention include those derived %’fﬂ non-toxic metals such as sodium or
potassium, ammonium salts and organcamino salts such as triethylamine salts. Numerous

1 ’ 1 +L-OH .
tll?kgrlgp‘own to 20 those of ordln_ W
<

o

appropriate such salts

s {1

Gixil)

5 The compounds of the invention may be administered .oraiiy,
sublingually, rectally, nasally, vaginally, topically (including the use of a patch
or other fransdermal dslivery device), by pulmonary route by use of an |
aeroso_i, or parenterally, including, for example, intramuscularty,
subcutanecusly, intraperitoneally, intraarterially, intravenously or irtrathecally.

lo  Adminisiration can be by means of a pump for periodic or continuous delivery.
The compounds of the invention may be administered alone, or are combined
with a pharmaceut%cai!yqaccee_ptabie carrier or excipient according to standard

11



The physician or other health care professional can select the appropriate dose_ and treatment
regimen based on the subjects weight, age, and physical condition. Dosages will generally be
selected to maintain a serum level of compounds of the invention between about 0.01 pg/cc and 15

about 1000 pg/cc, preferably between about 0.1 pg/cc and z_about 100 pg/cc. For parenteral .
administratioh%,%%h’gﬁ%ﬁative measure of preferred amount is from about O.ObflTrfﬁg-N@itt;7about 10
mg/kg (alternatively, from, about 0.01 mg/kg to about 10 mg/kg), more preferably from about 0.01

mg/kg to abqefidrmagéugi¢hioprariios! (Farme/kgamabes bl srerlialewilbhe tRdrainigietpsdor oral 20

ini [ I ti asure of preferred administration amount is from about 0.001 mg/kg
o about 10 19118 (AT Gb0IF Tonieg b Lot o MG, FREA BRI Rom abot 0.01 malks
to about 1 mglieyifrorpuandnochds mupigiéosabauips, nediike). depicadinigig ﬁltﬁéh‘flzgﬁﬁ su/Ep(:sitol;y f(t)rlrg,
:alt ti 0 red admjpistration unt is from about 0.1 2s mg g to about
?nng/ kag ,er:;?éggrgé?gﬁf#ﬁfo%ﬁ&ﬁ%éuﬁ%lqﬁéﬁ?g%%sgb%% eﬁ?gﬁ@? Bt ﬁ‘f%é?&’;;ii ng fpr activity in
inhibiting glyEiebiaaIRFeRe csrdityotiitret snoretlimbiphispieis atédivaskfions quail flbrlobla}sfrs,lhave
transf f _ f GlyT-1.. 30 namely GIyT-1 a,
T, Iy T B e e B T M eporters are
described in KiAT8I PG amhermmasyesmd iy tatdels, dkoeptaig@tnirtstratouénce encoding the

extreme N-tespini e6&yIsdralwasanarabe e Farmibe B \Jagpt-derived sequence.
This N-termina }%’%[eﬁi)n-en(i()din% [se&ue_n(:e has now been 13 WO 02 066-1%6 PCT/CA02/00176
re

confirmed to"c0 S @ YAt inf HESISF GRS WeRlaniga ansiosieKerinmagamscribed in U.S.

patent MNo. 6&13@8363:15;1.mﬁmmwmﬁ@‘amatﬁﬁlibﬁwiﬁrbkétégféfﬁﬂﬁ%ﬂé%% ‘%‘a(gn B?ﬁ;ig?& g;g;ein
human GlyT-2 js described in U.S. Patent No. 5,919,653 whic s incorporated herel ,
L L S o RTREa: BRI A rsuemgRgs e sutaniy

its 5 entirety.
adjusted and buffered. For intravenous use, the fotal concentration of solutes

should be controlled to render the preparation isotonic. For ocular
administréﬁon, cintments or droppable liquids may be delivered by ocular |
135 deiivery systems known to the art such as applicators or eye droppers. Such
compositions can include mucomimetics such as hyaluronic acid, chondroitin -
sulfate, hydroxypropyl methylcellulose or polyvinyl alcohol, _ﬁresefvatives such
as sorbic acid, EDTA or benzylchromium chioride, and the usual quantities of |
diluents and/or carriers. For pulmonary administration, diluents and/or _
20" carriers will be sglscted to be appropriate t6 allow the formation of an aerosol.
Suppository forms of the compounds of the invention are useful for
vaginal, urethral and rectal administrations. Such suppositories will generally
be constructed of a mixture of substances that is solid at room temperature
but melts at body temperature. The substances commonly used to create
25 such vehicles include theobroma oil, glycerinated gelatin, hydrogenated
vegetabie cils, mixtures of polyethyiene glycols of various molecular weight
and fatty acid esters of polysthylene giycol. See, Remington's -
Pharmaceutical Sciences, 16th Ed., Mack Pubiishing, Easton, PA, 1980, pp.
1530-1533 for further discussion of suppository dosage forms.” Analogous
10 | gels or creams can be used for vaginal, urethral and rectal administrations.”
| Numerous administration vehicles will be apparent to those of ofdi‘n'ary‘ '
, skili in the art, including without limitation slow releass formulations, fiposomal’

- formulations and polymeric matrices.



Express Vector (Stratagene Cloning Systems, LaJolla, CA; hereinafter "Stratagene"), pBk/CMV or
pBKk-RSV vectors (Stratagene), Bluescript 11 SK +I- Phagemid Vectors (Stratagene), LacSwitch
(Stratagene), pMAM and pMAM neo (Clontech), among others. A suitable expression vector is
capable of in fostering expression of the included GlyT DNA in a suitable host cell, . preferably a
non-mammali#PHEEEEM, which can be eukaryotic, fungal, or prokaryotic. Sutrtefertgdshost cells
include amphibian, avian, fungal, insect, and reptilian cells. 15 Examples Example 1:

1-(4-Bromophenyl)pRxarhplas & phainierpegiats BicEpaorobtianafiddieneiqdehenzgne (10.0 g,
35.3 mmol) i trlethgla ine %E\ 3N, 100 ml) was added propargyl alcohol (2.7 mL, 2.57 g, 45.9 mmol),
Cul (0.81 g,r}l &%’I‘},’B‘ﬁ é‘&?%ﬁ 088 gerved A inaEehAkiase SWAS &fired 20 overnight,

then the reachgdmckioriz vasictnesit aeds taiie) rehspmaisasrhyi30 AV aec/hexanes)
provided 1-(4- ophenyl)-1- propyne-3-ol B, (6.58 g, 88%) as a yellow/orange solid. 1H NMR (300
MHz, CDC|3S‘%'%?‘(§?\%, Z%.‘l'é oh Hi?’%@s(é%f‘ﬁ%h@&%‘%ﬁ dRfplegtumaric,
(2)-1-(4-Bronisphieng phytolioppbpdrin esSeolriint prinbdiates @yhdnkoltibargfsulphonic.

1-(4-bromop -L:pr, - j hydrous tetrahydrofuran(THF, 66 ml-)
was chilled |rr1]‘§$§1m|%eJf %paﬁ%%fg’%%ﬁ@%‘%%%gé%%@éﬁ_ggﬁﬁa[ﬁggggq%%ﬁﬁtéﬁ78%#{@_4 g, 62.4 mmol)
was added dFElw#S Beeinhemietest Imventianduckitytheeeater#zeo Aond tomitodo 2.75 g, 31.2
mmo) was addetd BedreastionmixiyotsssEilethifg din icalRcaimnshali, Asaiigpor 12 (127 g,

49.9 mmol) in anhydrous THE (66 mL) was added dropwise. The reaction mixture was allowed to
slowly warm $H$BFR feripdamine SsnijHmnetasarmonims suemerlis willtbsdtrwedoNa2s03 and
filtered ttroughdselite ofdiadhjesiapke Was washed well with 14 WO 02/066456 PCT/CA02/00176

EtOAc. The filtrate was washed with water and brine, dried (MgS04), filtered, ‘and concentrated.
Column chromatog\rli%ﬁf @%@@A@f?@ﬁ&?@@ pR5SiRkRfessional can select the -

appropriate dose and treatmant regimen based on the subjeci's weight, age,
~and physical condition. Dosages will generally be selected to maintain a
serum level of compounds of the invention between about 0.01 pg/cc and

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

‘ For parenteral administration, an.alternative measure of preferred amount is
from about 0.001 mg/kg to about 10 mg/kg (alternatively, from about 0.01
ma/kg to about 10 mg/kg), more preferably ffom about 0.01 mgrkg to about 1
mghkg.{from-about 0.1 mgfkg to about 1 mg/kg), will be administered. For oral -

20 administrations; an a‘ltérﬁ'ati\fé'iméaéuré'f'df'p’r"éférréd ‘administration amountis 7
from about 0.001 mg/kg to about 10 mgfkg (ffom.about 0.1 mg/kg to about 10
mg/ka), 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 adminisirations in suppaository form, an:
alternative measure of preferred administration amount is from about 0.1

25.  mg/kg to about 10 mglkg, more preferably from about 0.1 mg/kg to about 1.
mg/kg. o o :

For use in assaying for activity in inhibiting giycine,tranqurt, eukaryotic
cells, preferably QT-6 cells derived from quail fibroblasts, have been
| transfected to express one of the four known vardants of human GlyT-1,

30 namely GlyT-1a, GiyT-1b, GiyT-1¢, or GlyT-1d, or human GlyT-2. The
sequences of these GlyT-1 transporters are described in Kim st al., Molec;
Pha_rm._,ds_: B608-617, 1994, excepling that the sequencé encoding the extreme -
N-terminal of GlyT-1a was merely inferred from the carresponding rat-derived
sequence. This N-terminal protein-encoding sequence has nowbeen -
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(2)-1-(4-bromophenyl)-1-iodopropene-3-ol C (8.82 g, 83%) as a yellow solid. 'H NMR (300 MHz,
CDCI3) 1.82 (t, 1H), 4.37 (collapsed dd, 2H), 6.25 (t, 1H), 5 7.34 (d, 2H), 7.44 (d, 21-1). Example
3:.{Z)-N-(1-(4-bromophenyl)-1-iodoprop-I-en-3-yl)sarcosine, tbutyl ester (intermediate D): A solution of
(Z)-l-(4-browjﬂiw¥%&- iodopropene-3-ol C (8.81 g, 26.0 mmo) in CH2CI2 (220 ml-) was chilled in a
io dry-ice/acetonitrife bath under argon. PPh3 (10.9 g, 41.6 mmol), and N- br&fést¥iiside (NBS,
7.40 g, 41.6 mmol) were added. After 1 hour the reaction was quenched with saturated NaHCO3. The
mixture was seafiveddistosatspaind SdhtE @Baaratibpinkird e NTAS @4y filteeed @yd concentrated.

sarcosme e R b 8 R ST o a0 RP 2. 130 mmo
were added r¢igeamirtindisvertisatye di v satighnebenf fikeradrard@heTids dekeribadied with EtOAC.

e firate s RAitlianed BUMGRA TG A8 ALRNIL RIS UAS Hophed win bine.

dried (MgSO4), filtered, and concentrated. Column. 20 chromatogr /hexanes)
provided (Z)KETER -SrdfablshRxgIRasI SRRt S gl gig pRedo Mve( imatsagenhdBr9.83 g, 80% over 2
steps) as 5wl [SHAATRAI0Miio SRR E8(NSHDR2 B A 323 (. 2H), 343
(d, 2H), 6.12“I§t 1 H), 7.34 (d, 2H .43@%1 ZH%{) 5 Example )

4-1:...(2)-N-(RfA SHhBW- s op Rl TRRh vieshoss (Huaiegene) (BligredriflBethediate E()):
To a solutiorPbbgeniit (edoty ¢Siaphghb) ] Lindhpitepr (Serdayelsaycomar tndylatar D (29.86 g,

64.06. Din ditethoxyethane (3Q0 rnL d 3-thiopheneboronic acid, (9.02 g, 70.47 [nmol),
PiPPay (G 0 Rl BRI A S A0 B TRE T RESBEAR AR el 1 90 C with

vigorou® metdedaica e_ﬁpriagsfon dimu&[ﬂm @pi_fum&as emkﬁdbmwdqmtt'élpned between EtOAC
et Dhearaa) s RARSE RIS A0 UG EER DALRRANOIE GRS, concentrared

W,
Column chromatogr o acetonelhexanes) p

(2)-N-(1-(4- trestivanyoliny )SLGB-EnafagpudisstevaBsyinsiudesinehinian estéar] Sungal,

insect, and reptilian celis.

15 Examples , _
Example 1: 1-(4-Bromophenyl)prop-1-yne-3-ol {Intermediate B): Toa
solution of 4-bromoiodobenzene (10.0 g, 35.3 mmol) in triethylamine (EtaN,
100 mb) was added propargy! alcohol (2.7 mlL, 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" "overnight, ther the reaction mixtlre was concentrated. Column
chromatography {20-35% EtOAchexanes) 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 soiution of 1-{4-bromophenyl)-1-propyne-3-al B (6.58 g, 31.2 mmol) in -
‘anhydrous tetrahydrofuran (THF, 66 mL) was chilledini an ice bath. A85%
wiw solution of Red-Al in toluene (PhMe, 18.7 mL, 19.4 g, 82.4 mmof) was -
added dropwise over 15 minutes. After 1 hour ethyl acetate (EtOAc, 3.0 mL,

30 2759, 3.2 mmol) was added. The reaction mixture was chilied in adry- "~

~ ice/acetone bath. * A solutior of I (12.7 g, 49.9 mmol) in anhydrous THF (66

mL} was added dropwise: The reaction mixture was élicwed to slowly warm
to room temperature overnight. - The reaction was quenched with saturated’ -
Naz80s and filtered through Celite. The filter cake was washed well with
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WO 02/066456 PCTJCA112/00176 E(i) (27.06 g, 78%) as a yellow oil. 'H NMR (300 MHz, CDCI?3)
1.43 (s, 9H), 2.36 (s, 3H), 3.14 (s, 2H), 3.28 (d, 2H), 6.16 (7, 1H), 6.86 (d, 1H), 7.12-7.14 (m, 3H),
7.32 (collapsed dd, 1 H), 7.41 (d, 2H). 5 4-2:
(Z)-N-(1-(4-bromophenyl)-1-(2-thienyl)prop-I-en-3-yl)sarcosine, "butyl ester (Intermediate E(ii)): in a
similar fashioWEya&2s¢4- bromophenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosingsiagiyh@sier E(ii) was
prepared from (Z)-N-(1-(4-bromophenyl)-1-iodoprop-I-en-3- yl)sarco'sine 'butyl ester D and

2-thiopheneb a 0) of.a 10 qw oil, 0 MHz, CDCI3) 1.43
(s 9H), 2.39 (ESE% Eﬁqet%ﬂ%é%g @%gﬁagé Ztm”?é?éaf r@@o%e‘i%\{g%  (UES55ed dd, 1 H),
7.19 (d, 2H), aﬂgm%nﬁrﬁwmmaltm)cm:@natography (20% EtOAc/hexanes) provxded
(2)-N-(1-(4-brom alg I) sine, tb (Intermediate
E(iii)): Ina smﬂarq:‘agﬁémar&gﬁ %y (flq%}rﬂcl(}ﬂ% g}%y%p?l él hé%%) a§) r%p t%?él)sarcosme
Jibutyl ester i ¢ (- (4chy idpdeddop i) @23ty BBrcosine, ibutyl
Fé%l febifrley §-R2(&- (AEbr P lresd
ester D apd $rﬁethyl-zp(§1 me(@egprpnlc acid to provide 574 mg (61%) of.a yellow oil. 1H NMR (300

MHz, CDCis)1.42 (s, 9H), 1.85 20 (s, 3H), 2.3&(s, 3H), 3.10-3.12 (m, 4H), 6.35 (t, 1 H) 6.99 (d, 1H),
7.03 (d, 1H), 7.10 (d,. 2H), 7.38 (d, 2H). 4-4:

(EZ() I)\; (Il (4- bquth)(Z}(ﬂ-{Sl(ﬂitbb?ﬁmpﬁﬂb@umhlg z%q@fﬁ’”gm‘%@ (mgerrlr;edlate

iv)): In a si eny methylthienyl)prop-I-en-3-yl)sarcosine,
ibutyl ester EIFU)R&/%%%% é’%"ﬂ%ﬁﬁ%ﬁl EQQ{;SH]E?% Ry RS aBIRRAYERT3- yi)sarcosine, thutyl
ester D and 3%@@@9@%@mhé}@ﬁﬂme&6ummqamumga§ Mﬂ%h@&&;ﬁgﬂm;pg 'H NMR (300

MHz; COLISIh ARl b.%h%%egﬁgéﬁ FEr (08 g Enich ke ¢ 17690

1H), 7.14 so ( H)726(d1
(Z)-N-(1-(4-b %Wﬂﬂml@gﬁh@ﬁyﬁxﬁ@@mﬁ'@mwmm@vm}wddaMeAﬂatyﬂ estertistermediate E(v)):

In a similar fﬁé@ﬁbm&@]&cﬁm&f%ﬁem%ﬂgh%‘ﬂ}g)ﬁ{o u}ee&]/ 335 )(/t)a Sehrc:gslne tbutyl ester

V) with saturated NaHCO; and brine, dried’ {(Na:S0y), filtered, and concentrated.
The residue was immediately taken up into anhydrous acetonitrile (MeCN, -

15 104 mb). t-butyl sércosine hydrochioride (5.20 g, 28.6 mmol), K;CO; (35.8g; -
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.

207 chromatography (20% EtOAc/hexanes) provided (Z)N-(1 -(4~brom0phenyf) 1-
iodoprop-1-en-3-yl Jsarcosine, 'butyl ester D (9.63 g, 80% over 2 steps) asa.
light brown oil. *H NMR {300 MHz, CDClz) 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-bromophenyl)-1-(3-thienyl)prop-T-en-3- -

- yl)sarcosine, 'butyl ester {infermediate E(i)): To a solution of (Z)-N-{1-(4- .
bromophenyi}-‘i-i_odopmp—1—en-S—y[.)s.arcosine,"buty! ester D (29.86 g,64.06 -
mmol}.in dimethoxyet_hane (300 mL) was added 3-thiopheneboronic acid -

~{98.02 g, 70.47 mmol), Pd(PPhs)4 (3.70 g, 3.20 mmol), and 2M NaxCO0;3 (300
36 mbL). The reaction was warmed fo 90 °C with vigorous mechanical stirring for
4.5 hours. The mixture was cooled, and partitionad between EtOAc and
| vgzater. The organic phase was washed with brine, dried (MgS0y), filtered, and -
concentrated. Column chromatography (2-5% acetone/hexanes) provided
(Z)-N—~(1-(4-bromopheny!)-1-(3~thienyi)prop-1 -en-3-ylysarcosine, ‘.butyi ester .. -

15.



16 WO 02/066456 PCT/cA02/HO0176 was prepared from
(2)-N-(1-(4-bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine, “butyl ester D and 2-toluylboronic acid to
provide 379 mg (66%) of a yellow oil. Example 5-1:

(2)-N-(1-(4- (W qpropylphenyl)phenyl} 1-(3-thienyl)prop-I 5 en-3-yl)sarcosine, tbutyl ester
(Intermediat® B{J**E"4 solution of (2)-N-(1- (4-bromophenyl)-1-(3-thienyl)pr8pHEM BN Larcosine,
butyl ester E(i) (21 14 g, 50.05 mmol) in dimethoxyethane (210 mL) was added 4

|sopropylbeEmr(éBG]©@p7c“B%) U Paloh0iL MR (EBBINME(ZB2g) 2.5 (SEie)), and 2M

Na2CO03.(2 ted jo_tq reflu rs. The mixture was
cooled, and%%gt]ll{%rg’en DEtw %ns%ééc% @%ﬁiﬂ?&qz&% %éég \35@\/5 %ﬁgjﬁnth brine, dried
(MgS04), fll&ere'ﬂ-i)aﬁﬁzc(noémmddiccmd}nﬁ ghr@inatagraphy (2-5% acetone/héxanes) followed by a
second chromatography (2-20% EtOAc/hexanes) provided (Z)- N-(1-(4-(4-tsopropylphenyl
)phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine, 1s tbutyl ester F(i) (18.65 g, 81%) as a.yellow oil. 1H
NMR (390 Mz (EBi3)-{4-Pocmropthpniviidi€2ghienyd e pH) sn Ieyepts¢bines. 16 (s, 2H), 3.30 (d,
241, 6,26 (431 63 fikdhelk L) 2Bl AIa4m. 4H). 2052

(2)-N-(1-(4-(3 |enyl)phenyé?| (3-thienyl)prop-l-en-3-y sarcosine, tbutyl ester (Intermediate F(ii)): in

a similar fasPiBMeERRIY - Eihemnehppdnon-3-yDemaaniproblbh ssim&lidosare, thutyl ester F(ii)
was preparggs Qf@d/{,@,—ﬁ\l(—i xm@m h I- e, tbutyl ester E(i)
and 3-thiop g LB{;F aadﬁméL IE)owde 1.00g % ;03280 a%/%gl’flﬁvq (ﬁyﬁQé?&S&ﬁ@

(Z)-N-(1- (433 3?1 1‘%@%%?1 SApaRG.8 %Rﬂ)@%‘t’l‘f&‘ﬁ%ﬁtﬂlﬂﬁﬁgs@éPflﬁtermedlate F(ii)): In

a similae faspatiowZ)HN-- MV(R (Ememm@tenma)lﬂa—m{gngbgr@gge@ 3M)sarpeinerbutyl ester F(iii)

e e

7.35 (d, 1H), f42(d 2H).

4-3: {Z)-N-(1-(4-bromophenyl}-1-(3-{4-methylthienyl)prop-1-en-3-
15 yl)sarcosine, ‘butyl ester (Intermediate 'E(iii)): in & similar fashion (Z)-N-{1-
{4-bromophenyl}-1-(3~(4-methylthienyl)prop-1-en-3-yl)sarcosine, 'butyl ester
E{iii) was prepared from (Z)-N-(1-(4-brcmophenyl)—1 -iodoprop-1-en-3-
yl}sarcosine, butyl ester D and 3-methyl-4-thiopheneboronic 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, m) '6.99 (d; 1H) 703(¢d,
~1HY, 71D(d 2H), 7.38 (d, 2H).

4-4: (Z}-N-(1-{4-bromophenyl}- 1-(2-(3;methylthienyl)prop—'l«en«3~

- yl}sarcosine, ‘butyl ester {Intermediate E(iv)}): in a similar fashion (Z)-N-(1-

15 {4-bromaphenyl)-1-(2- (3-methylthienyl)prop-1-en-3-yljsarcesine, butyl ester - -
E(iv} was prepared from (Z)-N-(1-(4-bromopheny!}-1-iodoprop-1-en-3-
yi)sarcosin_e, 'butyl ester D and 3—methyl-2—thiopheneboronfc acid to provide
436 mg (47%) of a yeliow oil. *H NMR (300 MHz, CDCls) 1.43 (s, 8H), 1.97

- (s: 3H),.2.35(s, 3H), 3.12 (s, 2H), 3.16 {d, 2H), 643(’& 1H} 6.90(d, 1H), 7.14 -
0 (d, EH) 7.26 (d, 1H) 7.40 (d 2H). -

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

16



17 WO 02/066456 PCT/CA4i2/00176 5-4:
(2)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, tbutyl ester (intermediate F(iv)): in a
similar fashion (Z)-N-(1-(4-(2- Furyl)phenyl)-1-(3-thienyl)prop-I-en-3-yi)sarcosine, tbutyl ester F(iv) Was
prepared from (Z)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3 s yl)sarcosine, tbutyl ester E(i) and
2-furanboroni® 3¢5 5fovide216 mg (82%) of a yellow oil: 1H NMR (300 MHZ;180DGAB) %44 (S, 9H),
2.38 (s, 3H), 3.16 (s, 2H), 3.30 (d, 2H), 6.23 (t, 1 H), 6.48 (d, 1 H), 6.64 (d, 1 H), 6.90 (d, 1 H), 7.16 (d,

1 H), 7.26-7.35 (m, 3H),,7.46 (: H), 7.58 (d, 21-11). 10 5-5; ) "y

(2)-N-(1-(4-{% %ﬁ%@%}%ﬁ?ﬁ?ﬁ%gr&%%%ﬁg -‘f-‘é%“-%?ﬁ/ §§F§8§mg”) TBUTYT ster (intermediate
F(v)): In a stotigrdatn@nsgt)-RtuyiboBohe thoryprerotiga&rid)mg-(8akieal Bpieisw-eih-3-yl)sarcosine,
tbutyl ester F(v) was prepared from (Z)-N-(I-(4-bromophenyl)-1-(3-thienyl)prop-I--en-3-yl)sarcosine,
tbutyl ester E(i) and 3-methoxyphenylboronic add to is provide 241 mg (99%) of a yellow oil. 1H NMR
(300 MHz, Epatg)te. 841 ({Z N} {4 sisemyopaipleomlidheoyh- DB, BisoybPsen:6.26 (t, 1 H),

6.88- 6.93 (gh2Ldbatddstiel B :Je%télﬂr(far%'éasét%%?%?fma@d&uﬂoﬁ%wzj&mm5-6: _
(2)-N-(1-(4- 3-Methylpher;_%/l)pher¥/I -1-(3-thienyl)prop-|-en-3 20 yl)sarcosine, tbutyéﬁ.s er (intermediate

F(vi)): in a dfrRErmesths YR IS fbien Ry BREhYSRERRHOR RAVE ARSI EHN R By )sarcosine,
tbutyl ester - @) geamprap M efiaimcidtidA<dzhwmephenyBdbéd 4hienyl)prop-I-en-3- yi)sarcosine,
tbutyl ester E(i) and 3-methylphenyiboronic acid to rovi{je 15(3 r% é?éli’{%; of aégale%y ow oil. 'H NMR
(300 MHz, @EQ@MF’@S‘@%EWE%%%?%#)", %.E?Ps, o) gé D435 219 6.26 (t, 1H),
6.94 (d, 1HmmAH-Zrk2un N3FT F.30104AL0M To)vig b (a2 kB mixture was heated |
(2)-N-(1-(4-(3-(Triflupromethoxy)phenyl)phenyl)-1-(3-thienylprop:l- en-3- me, tbutyl ester
(inter mid diatsg é(dﬁ% :\%)ﬁ gl%ﬁﬂﬁﬁy g%ﬁi %s_g \%gs c{:ao}ece, gr?@ pz? lttoneg MQ&%%R%{&A@ :
N-(1-(4-(3-(Eﬁﬂumefﬁwpmmmmimwﬁ%@aﬂhemﬁmmm$i§el;is@.ﬂg&h§,fﬂb@mg_ster F(vii)
was prepared Fo) 2Nk “CSRMPRLS B 3By ABPBARO-HIRRFRRY e, U ester EQ

folfowed by a second chromatography (2-20% EtOAc/hexanes) provided (Z)-

N-(1-(4-~(4-isopropylphenyl)phenyl}-1-(3-thienylyprop-1-en-3-yl)sarcosine,

15 'butyt ester F(i) (18.85 g, 81%) as a yellow oil. 'H NMR (300 MHz, CDCls).
1.29 (d, 6H), 1.44 (s, 9H), 2.39°(s, 3H), 2.95 (hept, 1H), 3.16 (s, 2H), 3.30 (d,
2H), 6.26 (t, 1H), 6.93 (d, 1H), 7.18 {d, 1H}, 7.26-7.35 {m, 5H), 7.50-7.54 (m,"

4H).

20 5-2: {Z)-N-{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- -
‘Thienyliphenyl)-1-(3-thienyhprop-1-en-3-yl)sarcosine, 'butyl ester F(ii) was. -

- prepared from#Z)-N-{1<{4-bromophenyl}-1-(3-thienyl)prop-1-en-3- |
ysarcosine, ‘bityl ester E(i) and 3-thiopheneboronic acid to provide 1.00 g -

25 (50%) of 2 yellow oil. |

5-3: (Z}-N-{1-(4-(2-Thienyl}phenyl)-1-(3-thienyl)prop-1 -eh-3-yl)sarcosine, :
~ 'butyi ester {intermediate F(iii)): in a similar fashion (Z)-N-{1-{4-(2-
- Thisnyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, 'butyl ester F{iii) was
30 prepared from (Z)-N-{1-{4-bromophenyl)-1~(3-thienyl)prop-1-en-3-
yl)sarcosine, butyl ester E(i) and 2-thiopheneboronic acid to provide 300 mg
(64%) of a yellow oil. -~ ‘ ’
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(trifluoromethoxy)phenylboronic acid to provide 127 mg (51 %) of a yellow oil. W0-021066456
PCT/CAO02H10176 5-8: (Z£)-N-(1-(4-(3-Cyanophenyl)phenyl)-1-(3-thienyi)prop-l-en-3- yl)sarcosine,
tbutyl ester (Intermediate F(viii)): In a similar fashion (Z)-N-(1-

(4-(3- Cyanop‘;}%nmﬁhenyl) 1-(3-thienyl)prop-l-en-3-yl)sarcosine, butyl ester F(viii) was prepared from
(2)-N-(1-(4-bromophaiy))-1-(3-thienyl)prop-l-en-3 5 yl)sarcosine, thutyl ester B{iyantpootre
3-cyanophenylboronic acid to provide 57 mg (77%) -of a yellow oil. 5-9:

(2)-N-(1-(4- (54h(WMM}FWWMI¢fm!3WIwmnimmhaﬁé%(ﬂﬁﬁrmediate F(ix)): In

ilar f -t -1- ine, tbutyl est
0 was proASRIeE TR e B Qz%iq%?ar“fﬁé%?&wﬂ- {foarcosine, tbuyl ester
E(iii) and 3-tiigphehebphehi¢atibnyprovidé-as3yigdtakine! byslastei FiM)M#R (300 MHz,

CDCI3) 1.44/4s, OH) %591%3@( }%g@hﬁﬁ%ﬁ(% %l;gn%prgp% H), §:94(d, 1 H),7.06 (dd, 1 H),

7.35-7.39 Isﬂ-)'ﬁ 4H), 7.4
(2)-N-(1%4-(¥ ﬁi’éﬂ?lﬁ%ef#}iyiF@?{zﬁﬂi@ﬁﬁlﬁﬁdmhpropm@ma tolywanddsifgs wgt{Ba%ter

(mtermedlatQ,ﬁ &l Jﬂ,,@eﬁllﬁm I (%
(4-(3-Thienyl %ﬁ %ﬁ‘ Hm%%ﬁsl @&”H DICé% 213 4ﬁs(asr’c%§|%ﬁ 2 gﬁt(ﬁ %g )éster I'—(?x) was prepared

from (Z)-N-( iﬁlﬁ@g{ﬁ(l'ﬁie ﬁﬁ&p%ﬁﬂ(@n@&)n@aﬁ@éémﬁ%x&tﬁ édter E(|||) and 3-

tththﬂGbOtE(H‘)ICZ&Eﬂﬂ?t@EI’QMICtﬂ-@Z? RO £64%4 ‘P‘B@%ﬁ? 0|I 5-11: ‘
(2)-N-(I-(4-(3-(Trifluoromethylhphenyl)phenyl)-1-(3-(4 methylthlenyl))prop -l-en- 3 yI)sarcosme tbutyl

ester (Intermediate F(xi)): In a similar fashion (Z)-N-(1-(4-(3-(Trifluoromethyl)phenyl)phenyl)-I-(3-(4-
methylth]en;ﬁ)ﬁsrﬁqﬁ}-ﬂ-@m-64y(ﬁsakeﬂwwﬂtﬁuirﬁﬁiﬁrﬁm%‘\(astm@h@lﬁﬁ&p@—en-&

(EZ()”)Na% (??( %%%%rr]rge %l%%@ﬁg?%rﬁggjﬁ%)ﬁ?g\# gﬁ% )SarC %‘E‘yﬁiﬁfi}ellow oil. 5-12:
(2)-N-(1-(4- (@‘WMWW’MWB"W)(3-(3‘#‘“@?'345@“14)31@‘0@‘)@%33%%8@&?!ne "butyl ester
(intermediate &gi} Biv] WS B RN N (1-{(4-bromopheny!)-1-(3-thienyprop-1-
7 en-S-yl)sarcosme, ‘butyl ester £(i) and 3-methoxyphenylboronic acid o
15 provide 241 mg (89%) of a yeliow oil. *H NMR (300 MHz, CDCls) 1.44 (s,
9H), 2.39 (s, 3H), 3.17 (s, 2H), 3.30 (d, 2H), 3.86 (s, 3H), 6.26 (t, 1H), 6.85-
6.3 {m, 2H), 7.12 (s, TH), 7.187.18 (m, 2H), 7.33-7.38 (m, 4H), 7.52 (d, 2H).

5-6: (Z)-N-{1-{4-(3-Methyiphenyl)phenyl)-1-{(3-thienyl)prop-1-en-3-

20~ yl)sarcasine, 'butyl éstei (Intermediate F(vi)): i a-similar fashion (Z}-N-(1-
(4-(3-Methylphenyl)phenyl)-1-(3-thienylprop-1-en-3-yl)sarcosine, ‘butyl ester
F{vi) was prepared from (Z)-N-{1-(4-bromopheny)-1-(3-thieny!)prop-1-en-3- -
_yi)sarcasine, ‘butyl ester E(i) and 3-methylphenylbaronic 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 {t, 1H), 6.94 (d, 1H),
7.15-7.19 {m, 3H), 7.30-7.41 (m, 5H), 7.52 (d, 2H).

571 (2)-N-{1-(4-(3-(Triflucromethoxy)phenyliphenyl)-1-(3-thienyi)prop-1- . -
| en-3-yl)sarcosine, ‘butyi ester (intermediate F{vii}}: In a similar fashion (2)- -
30 N-{1-{4-(3-(T r:ﬁuoromathoxy)phenyl)phenyl)f!—(3~thlenyl)pr0p 1-en-3-
yl)sarcosine, 'butyl ester F{vii) was prepared from (Z) -N-{1-(4-bromophenyl)-
5(3-thienyl)prop- ~en-3-yl)sarcosine, ‘butyl ester E(i) and 3- -
(triftuoromethoxy)phenylboronic acid to provide 127 mg (51 %) of a yeliow oit.
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N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3 19. WO 02/066456
PCT/CA02/00176 yl)sarcosine, tbutyl ester F(xii) was prepared from (Z)-N-(1-(4-bromophenyl)-
1-(3-(4-methylthienyl)prop-1-en-3-yl)sarcosine, tbutyl ester E(iii) and 3- methoxyphenytboronic acid to
provide 193 mg (69%) of a yellow oil. 5 5-13: '

(Z)-N-(l-(4-(§y% &Nyl phenyl)-1-(2-(3-methylthienyl))prop-I- en-3-yl)sarGEifiaiutys ester
(intermediate F(xiii)): In a similar fashion’ _ _
(Z)-N-(l-(4-(1§4ﬂemy;qt(§n?4)m@yﬂ4 h&;{ﬁe@;lnﬁ{bg@gmyﬁgﬁf%,bf yjl)gﬂtggsilne,. tbutyl ester F(xiii)
was prepared from (Z)-N-(1-(4-hromophenyl)- 1-(2-(3-methylthienyl)prop-1-en-3-yl)sarcosine,
tbutyiester E%{\‘f);""gﬁ%%'i'&emlé’ﬁdw ﬁ%&h&%ﬁ%&%@ﬁ%%ﬁﬁé I siglereshignlgatinloil. 1H NMR
(300 (Mle,H)cW@mmwﬁgp&@?{m3;5;@@@@&2&@35_@3@%%& Hoebid19 (0, 2H),

50 (t, : A . - m,: : : .is 5-14:
(Z)-N-(1f(4-(3€(?rﬁ’é(r%£pﬁ'?§%ﬁﬁ-F59’rﬁ2%§f%‘r@ﬁ§ﬁ§)bp{r§;’§9f%%@)9%‘§FE%@?F@,RB‘EHyT G4 (intermediate
F(xiv)): I} a STRRRICRSMR0 ULy es(er i)t @oyBphehginib@-onitadphenyt)pidp-b7emg-yl)sarcosine,
tbutyl ester Iﬁ)ﬁh@)\wg B@B@J%ﬂ from (Z)-N-(1-(4-bromophenyf)-1-(2-methylphenyl)prop-
1-en-3-yl)sarcosine, tbutyl ester E(v) and 3-thiopheneboronic acid to provide 20 62 mg (48%) of a
yellow Example 6-1: (Z)-N-(1-(4-(4-Isopropylpheny!)phenyl)-1-(3-thienyl)prop-I en-3-yl}sarcosine (G(l)):
(2)-N-(1-(4-(4-ls0 LPReIN B3Rl HiAeRe OsinpREbdigster F() (18.62 g,

EpRRCen T RRBskanHion 9&59@.4@33@1%&% NhdaPLbdife

40.3 mmol) was, 25 dissolved in 969 mic acid (200 mL olution was warmed at 40 C

overnight, thetFEghiar dlatermesiatefitxlads Snissiacaonita Mt 4812, Column |
chromategraPhie(@HisknpiiGhas Ehrievidedayralamilaw sqligh Jeiraipy Wik methanol

G0 (1158 ¢ T T HE LIS o PRI Sob MPPISAIEPRGAT 23 (1, 61, 2 47 (o, 311,
2.92 (hept, IyH3AB:RSitS, H}yBeea(c @ hra 32ilopHhdbBrottle btk t6. BrovRicdl gb.(d, 1 H),
7:57-7:65 (Me72h) of  vellow oil. TH NIMR (300 MHz, CDCls) 1.44 (s, 9H), 2.40 (s, 3H),

 318(s, 2H), 3.41 (d, 2H), 6.24 (t, 1H), 8.94 (d, 1H), 7.06 (dd, 1H), 7.35-7.39

15 (m, 4H), 7.46 (d, 1H), 7.54 (d, 2H). - |

5-10: (Z}-N-(1-(4-(3-Thienyl)phenyl)-1 -(3-(4—methylthiertyl))pt;op'-i -ern-3-
yl)sarcosine, fbutyl ester (Intermediate F{x}): In a similar fashion (Z)-N-(1-
{(4-(3-Thienyl)phenyl)-1 -(3-(4-methylthieny!))prop-1-en-3-yl}sarcesine, ‘butyl
20 ester F(x) was prepared from (Z)-N-{1 —(4.«-brdmcphéhyl)?1 {34
- methylthieny!)prop-1-en-3-yl)sarcosine, ‘butyl ester Efiii} and 3-
thiopheneboronic acid to provide 222 mg (64%) of.a yeliow oil.. - -

5-11: (Z2)-N-(1 -(4~(3-(Triﬂuoromethyl)phenyi)phenyl)_-‘l_ -{3~(4~ .

25 methyithienyl))prop-1-en-3-yl)sarcosine, ‘butyl ester {intermediate F{xi}}:
In a similar fashion (Z}N-(1-(4-(3-(T rifluoromethyl)phenyliphenyl)-1-(3-(4- . =
methylthienyl))prop-1-en-3-yl)sarcosine, 'buty| ester F(xi) was prepared from
(Z)-N-(1 »(4—brqmopheny!)-1 ~(3~{4-methyithienyl)prop-1-en-3-yl)sarcosine, .

| ‘butyl ester E(iit) and 3-{triflucromeathyl)phenylboronic acid to provide 260 mg
30 (54%) of a light vellow oil. . ' '

5-12: (Z)-N-{1-{4-(3-Methoxyphenyl)phenyl)-1-(3-(4-methylthienyl)prop-1-
en-3-yl)sarcosine, ‘butyl ester (Intermediate F{xii}): In a similar fashion (2
- N-(1-{4-(3-Methoxyphenyl)phenyl}-1 -(3-(4—methyithienyi))prop-'i -an-3-

ig.



20 WO 021066456 PCT/CA02100176 6-2:
(2)-N41-(4-(3-Thienyf)phenyl)-1-(3-thienyi)prop-I-en-3-yl)sarcosine (G(ii)): In a similar fashion
(2)-N-(1-(4-(3-thienyl)phenyl)-1-(3-thienyl)prop-I- en-3-yl)sarcosine G(ii) was prepared from
(2)-N-(I-(4-(3-thienyl)pheriyl)-1-(3- thienyl)prop-l-en-3-yl)sarcosine, tbutyl ester F(ii) to provide 486 mg
(61 %) of 5 aXNWAREWERer. 6-3: (2)-N-(1-(4-(2-Thienyf)phenyl}-1-(3-thieny!) preprieximdgiisarcosine
(G(ii)): Ina similar fashion (Z)-N-(1-(4-(2-thienyl)phenyl)-1-(3-thienyl)prop-1- en-3-yf)sarcosine G(iii)

was prepare { ek I n tbutyl ester
F(iii) to prov&’ﬁ@ifgﬁg%g% o%égé svhl'gﬁrgv%e&%ga@gw RAOR-{ R or RS-

(2)-N-(1-(4-(2* # yito P@*iﬁ@ﬁyﬁ;&%ﬁiﬂ&ﬁwﬁ)‘g@mw%e@@(ﬁ#ﬁ%@@ﬁrﬁmr fashion

(2)-N-(1-(4-(Arietbplismipbdriesid REOprbeite Ho3-¥iisasgosing Sk prepared from
(2)-N-(1-(4-(2 furyl)phenyl)-1-(3 thienyf)prop-1 en-3-yl)sarcosine, tbutyl ester F(iv) to provide 158 mg

(97%) of a colourless oil. 1H NMR (300 MHz, methanol-d4) 2.74 (s, 3H), 3.63 (s, 2H), 3.88 (d, 2H),
6.31 (t, 15H), 6:43: (&)MW(MM)@&M@&&W:Y 1923 Urpty Rhiehhihrogd- (collapsed dd,
L 741 (5 ki AR RO R B N U R S Ly prop- e

yl)sarcosine I'n a

methoxypher(Z)déhyt- (E(Mﬂmpmmmnemaw@amsm@mmmnpmppamsmm |

(2)-N-(1-(4-(3yfpahany | | F(v) t
provide 156% 74%)}{%12?P@ff %vgffi% ):fé(@m]% ﬁ%gpgggpmé%%iﬁ{%%%@% ] eI—r|) L;/ 5(;) (s,
2H), 3.82 (s, 3H-Bonety bisnd)semn: Tram Soyism awsime, ‘hutyiester Eivrarsiy; 7.26-7.32 (m, 4H),

7.46 (d,33H), §efnt; I )géo.h@ [ -1-en= rcosine (G(vi)):
Ina S|m|Tar fa hlonﬁﬁﬁdyglj(ffr(ﬁfsé 5rr/‘lkgcgzwlEﬁﬁyl&pheny 21-(3- }nlgﬁ)}% g%\nicgg?-i ymﬁcosme G(vi)
was 30 z, CDCls) 1.44 (s, BH), 2.02 (s, 3H), 2.37 (s, 3H),241 (s, 3H), 3.14

(s, 2H), 3.19(d, 2H), 6.50 (t, 1H), 6.92 (d, 1H), 716(d 1H), 7.26-7.39 (m,

6H), 7.50 (d, 2H)

15 5-14: (Z)-N-{1-{(4-(3-Thienyl)phenyi}-1-(2-methyiphenyl)prop-1-en-3-
vi}sarcosine, 'butyl ester (lntermediat_e F(kiv)):‘ In a similar fashion (Z)-N-(1-
(4-(3-Thienyljphenyi}-1-(2-methylphenyl)prop-1 aen—3~yi)sarcosine, *outyl ester
F{xiv} was prepared from (Z}-N-{ 1‘~(4~b'romopheny) 1~(2-methyiphenyl)prop-
1-en-3-ylysarcosine, ‘butyl ester E(v) and S—thsopheneboren:c acid tce provsde

20 62 'mg (48%) of @ yellow oil. .

Example 6-1: (Z)-N-(1-{4-(4-Isopropylphenyl)phenyl)-1-(3-thienyl)prop-1-

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

thienyl)prop-1-en-3-yl)sarcosine, t-butyl ester-F(i) {1862 g, 40.3 mmolywas
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.

- CH2Clz. ‘Column chromatography (2-15% MeOH/CHLCl) brovided- apale
yellow solid.  Trituration with methanol (MeOH) provided pure (Z)-N-{1-(4-(4-
~ isopropyiphenyl)phenyl)-1-(3-thienyijprop-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), 2.82 (hept, 1H), 3.26 (s, 2H), 3.50 (d, ZH) 8.22 (t ‘iH) 8. 94 (d 1H), 7.32

(d, 4H), 7.46 (d, 1H), 7.57-7.85. (m SH) RIAR



prepared from (Z)-N-(1-(4-(3-methylphenyl)phenyl)-1-(3-thienyi)prop-l-en-3- yl)sarcosine, tbutyl ester
F(vi) to provide 127 mg (100%) of a colourless oil. 21 WO 021066456 PCT/CA4)2/00176 'H NMR
(300 MHz, methanol-d4) 2.38 (s; 3H), 2.76 (s, 3H), 3.56 (s, 2H), 3,90 (d, 2H), 6.36 (t, 1H), 6.83 (d,
1H), 7.10-7.15 (m, 2H), 7.24-7.33 (m, 6H), 7.46 (d, 2H). 5 6-7:
(2)-N-(1-(4-(3-(friflucromethoxy)phenyl)phenyl}-1-(3-thienyl)prop-1- en-3-yl)sBrddsia(@1eii).In,a
similar fashion (Z)-N-(1-(4-(3- (trifluoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-I-en-3-yl)sarcosine
C;(Vii) l;NaS Dm‘aﬁﬂﬁﬁﬂmmwwﬁﬂﬁrﬁf?@hﬂﬁﬁwm?ﬁ%iﬂ ]arcasgr}e o 6.8
thienyl)prop- DY e i) t vide 80 m 9 0 a white powder. 6-8:
(Z)-N-(1-(4-(5%@60@%%%;%%%%-( : “ﬁ%‘&%ﬁ@%Rl’ép?/]%‘gﬂg‘cﬁfrgrét%@ﬂxl' fR similar fashion
g;-m-8-g-E@fb?éf%ér@fwﬁénwas@M)@mﬂawwfﬁa@aaﬁm@ﬁﬂwﬁ4§up_r_<_e)pared from
-N-(1-(4-(3r§ pylnhepyl):1-(3-thie rop;:l-ep:3s ybsarcosin ut r E(viii) to provide
48 mg (34%%) o@f a@wﬁgh%]e?go%v%%%nr. }@)86_ éc&%tmé GYHpraRzke E(_ia,:) W S %’Bch?mg @%t"%} A
(2)-N-(14-(3 MR PIMERY 1)-1-(2-thienyl)prop-l-en-3-yi)sarcosine (G(ix)): Ina similar fashion
(Z)-N-(1-(4-(3-thienyl)phenyl)-1-(2-thienyl)prop-1 o . en-3-yl)sarcosine G(ix) was prepared from

(2)-1Q-(1-(4-(3-thignyl)phenyl-1-(2 thienyl)prop-1-en-3-yi)sarcosine, thutyl ester F(ix) to provide 108
mg (59%) of%%ﬁk%&gv%é'ﬁwi(}ﬁéﬁ »1Ehthiepeirres-tien-Sadlsarepsingss (d, 2H), 6.14
Etz::)lNHz,l(S(fC(J(ﬁ(iﬂ_i}H)llﬂ féiredll)@r iakdﬁi?@@%!?ﬁi@ﬁﬁh@?ﬁ)ﬁsﬁb% -=1-%!':§Dgh¥e§; 1{&;555)_- S 6-_|101

-N-(1-(4-(3:-Thi enyl);1=(3-(4-methylthien rop-1-en 3- yl)sarcosine (G(x)): Ina similar
fashion (Z)r\%'(:g@’(f(%g ey %ﬁiﬁﬁ)- -fa‘-’r%-’ﬁfsﬁlig’ﬁgb%f)l%ﬁapt‘i“ '@%ﬂ%ﬁ?’aﬁﬁw& Bywas .
prepared frofhige(ap(<B-tisgipbeimg)- b @staetrylinierpidneRp 1 ks mgwdisaregsine, tbutyl
ester F(x) to QRQHRep%WdQPQ (82%) of a white powder. -

6-4: {£}-N-(1-{4-(2-Furyl)phenyl)-1 -(3-thienyl)prop-1-en-3-yl}sarcosine -
{G(iv)): In a similar fashion (Z)-N-{1 ~(4-(2-furyl)phenyl)-1 -{3-thienyl)prop-1-en-~

15 3-ylsarcosine Gfiv) was prepared from (Z)-N-(1 -{4-(2-furyDpheny)-1<(3-

thienyhprop-1-en-3-yl)sarcosine, 'buty! esfer F{iv) to prbvide 158 mg (87%;) of

a colourless oil. "H NMR {300 MHz, methanol-dy) 2.74 (s, 3H}, 3.63 (s, 2H),

3.88 (d, 2H), 6.31 {4, 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).

- 6-5: (Z)-N-(1-(4-(3-Methoxyphenyl)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)phenyl)-1 —(B-thienyl')pmp-i -en-3-

15 ylysarcosine, 'butyl ester F{v} to provide 156 mg (74%) of an off-white foam.

- "H NMR (300 MHz, methanol-dy) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s, 3H), 3.91 -
(d, 2H), 8.36 (1, 1H), 6.82-6.88 (m, 2H), 7.06-7.11 {m, 3H}, 7.26-7.32 (m, 4H),
7.468(d, 2H). . o S

0. €-6: (Z)-N-{1-{4-{3-Methylphenyl)phenyi}-1 -(3-thienyl)prop-1-en<3- -
yl}sarcosine {G{vi)}: in a similar fashion (Z3N-{1-(4-(3-
_methytphenyz)pheny;)-1 -{3-thienylyprop-1-en-3-yl)sarcasine G(vi) was - . -
prepared from {Z)-N-(1 -(4—(3—methyiphenyl)phenyi)-‘!~(3~mienyi)pmp-1»en'~3— :
yh)sarcosine, ‘butyl ester F{vi) to provide 127~rhg (100%) of a coleurless oil.
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6-11: (Z)-N-(1=(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4 methylthienyl))prop-l-en-3-yl)sarcosine
(G(xi)). Ina similar fashion (Z)-N-
(1-(4-(3-(trifluoromethyl)phenyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3 22 WO 02/066456
PCT/CA02100176 yl)sarcosine G(xi) was prepared from (Z)-N-(1-(4-(3 (trifl _
uoromethyl)fhEAFIfHENy1)-1-(3-(4-methylthienyl))prop-1-en-3- yl)sarcosine, #hkigasstanF(xi) to
provide 99 mg (73%) of a white powder. 5 6-12:
(Z)-_Il\l-(1-(46_(31W%ﬁgﬁﬁpﬁ@%@#&@mr]sw:ﬁ}iﬁ%laﬁr@??ﬁq&g:) f@ﬁﬁi@%%e(ﬁi)): Ina
similar fashion (Z):Nz(1-(4-(3; methax enyl)-1-(3-(4-methylthienyl))prop-I-en-3-yl)sarcosine
G(xii) was &%p%ﬂév f%@rét(jﬁﬁ-%%%4g‘gmr}g§8€r@ﬁ§ﬁb@li@@(ﬁ (. 6), 7.45
methylthienyt)fidjp-1-en-3-yl)sarcosine, tbutyl ester F(xii) to provide 152 mg. io (69%) of a white
powder. 6-13: (Z)-N-(1-(4-(3-Methylphenyl)phenyl)-1-(2-(3-methylthienyl))prop-1- en-3-yt)sarcosine
(G(xiii)): Ina similar fashion (Z)-N-(1-(4-(3- ,
T(;thyépﬁ(emﬁ)ﬁh@W'ﬂ624(33mﬁmiﬂwéﬁbwlwmmmsﬁ(ﬂﬁ%wwﬂFk;areld from i)
Z)-N-(1-(4-@yne «1-(2-(3- Me: ien op-1-en-3:yl)sarcosine, tbutyl ester F(xiii
to provide 129_mgyi %%%E%%Qf)%h \Eﬁﬁgléoﬁﬁégﬁ?@%%ﬁyﬁ? ?(%ll”zﬂ,"#é{%gﬁbl-d@ 1.97 (s, 3H), 2.38 (s,
3H), 2.80 (s{iiyosoneisoprpresiiphem))-6 63 iiany)pdpot enidy))Eabosot s dd, 1H),

7.26-7.38 24 Onp44i A 23N (4:(3-Thi |
phenyl)pro( W?r?%%%ﬁ&iﬁ%gﬁé)fﬁf ?Itl{ r%&ii%ér’%ﬁ@ﬁ% %Bﬁgﬁﬁ{%%ﬁlgf g henyl)-1-(2..
methylphen;t}fj‘ﬁ JPER-3-3reBEMESINR ) Y pRopFEwiT Sennp)inie( 8Q4ng (78%) of

(3-thiemy!) pheayiitsl g@wapsithylphenyl)prop-1-en-3-yl)sarcosine, tbutyl 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 glycihe 30 uptake by transfected cultured cells.

6-8: {Z}-N-(1-{4-(3-Cyanophenyl)}phenyl)-1-(3-thienyljprop-1-en-3-
yljsarcosine (G{viil)}: In a similar fashion (Z)-N-{1 -(4~(3-
cyanophenyl)phenyl}-1 -(B-thienyl)prop—?éen-s-yl.)sarcosine G(viii) was

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

6-9: {Z)-N-{1 ~{4~(3-Thienyl)phenyl}-1-(2-thienyl)prop-1-en-3-yl)sarcosine
{G(ix}): In a similar fashion (Z)-N—('E—(4—(3—thieny!)phény!)—1‘-(2—thienyl)prop-'t--

07 "en-3-yl)sarcosine G(ix) was preparad from (Z)-N-(1-(4-(3-thienyljphenyl)-1-(2- "
thieny[)prop-‘l--en-3-yl)sarcdsine, ‘butyt ester F{ix) to pmvide:"ﬁ 08 mg (59%)of
a white powder. 'H NMR (300 MHz, CDCls) 2.73 (s, 3H), 3.44 (s, 2H), 3.88 (d,
2H), 6.14 (t; 1H), 6.90 (d, 1H), 7.04 {dd, 1H), 7.28-7.34(m, 4H); 7.38-7.41 (m,
2H), 7.48 (d, 2H). - ' o o

(® ]}

6-10: (Z)-N-(1-{4-(3-Thienyl)phenyl)-1 ~(3-(4-methylthienyl)}prop-1-en-3-
yl)sarcosine (G(x)): Irr a similar fashion {(Z)}-N-(1-(4-(3-thienyl)phenyl)-1-(3-
(4-methyithienyl))prop-1-en-3-yl)sarcosine G(x) was prepared from (Z)-N-{1-- |
| {4~(3-thienyliphenyl)-1 ~(3~(4-methylihienyl))prop-1-en-3-yl)sarcosine, 'butyl
y  ester F{x) to provide 157 mg (82%) of a white powder, EEREE

6j1 1: {(Z)-N-(1 -(4-(3-{Triﬂuoromeﬂxyl)phenyi)phehyi)-;t {34~
methylthienyl))prop-1-en-3-yi}sarcosine {G(xi}): In a similar fashion (Z)-N-

(1 -{4-(3-(triflucromethyl)phenyhphenyl)-1 -(3~(4—methyitﬁienyl))prop«1..‘er,-_g. :
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Cells stably transfected with GlyT-1 C (see Km, at at, Molecular Pharmacology, 45,1994:608-617)
were washed twice with HEPES buffered saline (HBS). The cells were then incubated for 10 minutes
at 37C with either (a) no potential competitor, (b) 10 mM non-radioactive glycine or (c) a 23. WO
02/066456 PCT/CA02/00176 concentration of a candidate drug. A range of concentrations of the
candidate drd&%ﬁ’%@éﬂ to generate data for calculating the concentration rmxmgrmmm% of the
effect (e.g., the 1C50s, which are the concentrations of drug inhibiting glycine uptake by 50%). A

solution was tﬁeggaﬁglﬂﬁepgu@ rEpAely GO e ﬂ;nﬁl @g)_regentratlon of 50nM (17.5 Cilmmol). The
cells were thﬁéﬂrgubated Wlth entle shaking for another 30 minutes at 37C, after which the reaction

mixture was REARE hRRsBYinE ity Siens BoraRe lceNs3were lysed with scintillant
and allowed ty!guiinsiate, 'Hiitgl elinagsivits ivrovedeets Vs Pletey minpgiiginga-geintillation counter.

10 Data was compared between the same cells contacted or not contacted by a candidate agent,
depending on the assay being conducted. The compounds of the present invention-were active as

G1yT-1 ihhibRete: iz)ﬁkdme(%-mm&n@ﬂgﬂeﬁwMﬁmﬁlmwgﬂyﬁne Binding
Site This exar&qlg,l §t£%%%ﬁx gs Aus&d tg:me Nsﬁﬁ%i >%ﬂ{@ﬁtg%%i_(.acompounds to the glycine

site on the NMDA receptor In a known ing agent, (tritiated-MDL
105519, avallﬁ’(ﬂ@ﬁe\fﬁmﬂm@mdh’ir ’e(&s@@ttwtsmamy:}mbmpmasamnammt compound

is then mtroongq:,pékgaaga\ﬁ%qnt ﬁ) @1_ E@qﬁgﬁ%ﬂeg}@@ 3’ tEe(({iL% compound will displace

the hot ligand and result in reduce radloac ivity, w ompounds are generally

tested at two W’E@ﬁ@%ﬂ%ﬁf‘?ﬁﬂ%@%ﬂf%ﬁ@@ t ’%ﬁ‘ﬁi@ﬂﬁﬁ@ihf@ peewinied! SPsmgeral >.5
concentmationGgvgesfesaididedaspdasponse curve from which an IC50 may be determined.

6-13: (Z}-N-{1 ~(4-(3-Mefhyiph enyl yehenyl)-1 -(2~(3~methy!fhienyi))pmp-_’i -
en-3-yl)sarcosine (G{xiii)): In a similar fashion (Z)-N-{(1-{4-(3-
methyiphenyl)phenyl)-1-(2-(3-methyithienyl)prop-1 -en-3-yl}sarcosine G(xiii)

15 was prepared from (Z)- -{1-(4—(3—methylpheny1)phenyi) -1-{2-(3- .
methyithlenyi))prop-T-en -3-yl}sarcosine, ‘butyl ester F(xiii} to provide ‘129 mg
(99%) of a white powder. *H NMR (300 MHz, methano!-d4) 1.97 (s, 3H) 2.38
(s, 3H), 2.80 (s, 3H), 3.58 (s, 2H), 3.81 {d, 2H), .85 ({, 1H),690(d 1H) ?15-

_ (coiiapsed dd, TH) 7.26-7.38 (m, BH) 7.48(d, 2H). _

6-14: (Z}- N~(1-(4-{3—Th:enyi)phanyl) 1 (Z-methyfph\enyl)prop-1-en 3-
yi)sarcosme {G{xiv)): In a similar fashion (Z)-N-{1 -(4~(3~thlenyf)phenyi) —(2-
methy!phenyi)pmp—‘l -en-3-yl)sarcosine G{xiv) was prepared from (£)-N- (1-{4— _

| (S-thaenyl}phenyl)- -(2-methylphenyl)prop 1-en— ~y])sarccstne butyt ester

25 F(xlv) to prowde 37 mg (81 %) of a white powder.

Example 7: Assay of Transport via GlyT-1
This exampte ilustrates a method for the measurement of glycsne -
30 - uptake by fransfected culiured cells.
Cells stably transfected with GlyT-1C (see Kim, ot af, 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 competitar, (b} 10 mM non-radioactive gllycine'or (c)a
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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 o ultracentrifugation at 20,000 rpm for 15 minutes, and rehomogenization
between waghgs,Ahgdinal pellets are then resuspended in 50mM Tris Acetate buffer to zrovide the
membranes at a concentration appropriate to the 24 WO 02/066456 pCT/CASSHE M"Y ‘Say.
Non-specific binding is defined in the presence of 1mM glycine. Total binding is defined by the

presence of M asERiBbaffecantidatisctregetidrange af opegrraibhy ob ithisimiagdiaiey of
homogenizegh HRPSS ARR MRIA | | IF : i oncentration of
5nM and glyg;gg or test comgoungggtg?%%ﬁ%éaﬁﬁeﬁggh Eﬁé@&%&@ﬁé(ﬁgg@#ﬁﬁs& shaken while

incubating aProbf (R SHECSER minthedS sofe hikk are therraaseatieiipssefGFE filters using a 48w
Brandeil H T EC filters,ar -treated for at least 30 mjnutes with. a_solution of 0.5%
BSA made ?rﬁfjétﬁﬁa% J‘\”Alya‘:{ere %é%d%c@r%ﬁ@pe%i#g%}ﬁ? in‘é"%ﬁh ?ﬁeaﬁg?fg%%?gm filter. The plate
wells are waShtidiydtheleh s dtuanesmeb el GBIV ATEIEtE bikies Thablsssaiaiben transferred

to scmtlllatlog?i vials an 2‘%@ Ef SC|r]t|IIzjnt IS g(%ded to each vial. The vials are allowed to sit overnight

d
before being SouNEd IR & BEH AENIESS PORRIANZISARIpHRS RiRg BritH¥ottware. 15 The

clom poutr)ldi,l whitle mmﬁrmtiﬁmsm B Signdie AMHdRa G I ke WW@?@%OF&SSOC@EC’
glycine bindi | X e 9: Glycine Receptor Binding Assay, 20 This exarnple.illustrates . an
assay used %gr%'sg?sﬁe%ﬂgscse ﬁga\{'{: ﬁﬁt&)’ %?Ciﬁ"éaao 0% ﬁfiﬁﬂ?ﬁ]%ﬁ@“@ Eﬂﬁ@%@gﬁ%‘?; In this assay the
known glycin@ersadiomtthitilingragesits [8E§-Sttermimed ssbeddatintikatisatepimadcord tissue. The
test compoudis fHenint QR? I isplace the hot ligand. Binding gf the test
compound will displace thg%}jct)gtﬁl}%an %\g){:aeesgéﬁn g%rllgsdﬁgenga ﬁfﬁ%&%ﬁ\%ﬁ%ﬁ%&?ﬁyﬁe quantified.
Compoundscarsigaiegagnt, depending on the assay being conducted.
The compounds of the present invention were active as GlyT-1
inhibitors. S

15 Example 8 Assay of Binding to NMDA “Eecéptm‘s-'ahsmciated.Giycine
Binding Site B "
 This example illustrates a method used to -measure- the interaction of
‘compounds to tHe glycine site Qn.thé NMDA receptor. in this assay a known
lNMQ{}.egcir_\_s_‘_ site binding agert, V(trit-irated-MDL, 105518, available from u
20 Amersham), i used to bind to rai hlppocampaltissue Thetestcompound IS o
then introduced and allowed to displace the Hot llgandBmdmg of the tast
compound will ciisplace the hot E%géﬁd and résuiiiiﬁ reduced radicacﬁvity;
which can be quantified. Compounds are generally tested at two o |
concentrations if inhibition is observed the compounds are refested at several
15 concentrations to generate a dose responée curve from which an ICSO may B
- be determined.
The test compounds are prepared for the assay by diluting with 50mM
Tris Acelats buffer. Rat hippocampal membrane aliquots used in the assay
- are washed twice with cold 10 mM Tris Acetate buffer and suﬁjectéd to.
¢ ultracentrifugation at 20,000 rpm for 15 minutes, and reﬁcmcgeniz,atian
between washes. The final peliets are then reéuspe‘nded in 50mM Tris
Acetate buffer to provide the membfanes ata ccncer;stration apprcpriate.to the -
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tested at two concentrations, if inhibition is observed the compounds are retested at several
concentrations to generate a dose response curve from which an IC50 may be determined. The test
compounds are prepared for the assay by diluting in o potassium phosphate buffer. The aliquots of rat
spinal cord nw[p!?{ﬁme used in the assay are washed with two portions of cold Phosphate buffer
followed by microcen frlfugatlon at 4C, at 14,000 rpm between. washings. Th&giFghq3anets are then
resuspended in a volume of phosphate buffer to provide concentrations appropriate to the assay

(igndwlofns lTa%apanB&ﬁﬁaﬁdﬁmalr%gs M\é@n@ah Jaﬂﬁlﬁéﬁﬁ'b g Es%ljﬁt%?%%ﬁ i c_llar%‘d*ﬁ&é}re defined by
mM fina e an 0S uffer only respect vely. The reaction mixture is
prepared by%%ﬁﬁ%?ﬁ&%@b% ep {5t é) Bpiﬂa AfsIRIRRY F[ﬁ”[@f-l] -strychnine to a final
concentration of 7n Wﬂm@&g@mm@mWywmmam@wmét@f%maggﬁét@@ for two hours
while shakin s are then harveste filters using a 48w Brandall Harvestor.
The GFC fl|tgr8I§dpEr% t ea?tf(ﬁgi?g Far %Bs?%%%%*g‘aﬁﬁﬁ%ﬁ%%?%% W8 made is distilled
water to Ted FEEFRINLSHE0INE Shiddang. deinsate testiiscapovished wisbididymuraes of cold phosphate
to buffer. Th f V|als 2m| of scintilla dded to each

o flters arehermiansisded 'Egbé%%e&i :ncu aﬂ {%ﬁr@% Lﬁﬁ

vial. The vials are allowed to sit overnlgh eing coun er. The data is

analyzed usiyBi{gsm T&sriiaies @f%iﬁéﬁwﬁ@ruﬁé@df@ﬁ@p%&ﬁhﬂmuﬁm shéswrBrsigteificant binding
to 15 the 9|M@§ﬁ§?pme@a@ﬂ|€eﬂsoaé§§@lt@é¥!ﬁ?wgt é&n‘gd |CF8'Srh|%hexample illustrated a

5 day chronlce?gl dosin '[OXICI'[ study with GIlyT1 inhibitors. ompoun dSSWere hdministered orally
(PO) to malCHIVG Hiee e silggretgr Bém%n@bsawaﬁmr(dlngmﬂ signs) and

body waightéhesdmst I@yﬂf@&ﬂtﬁ@lmt@r athepRReWKIEIasSHashed with 4-5 volumes of
cold 50mM Tris Acetate buffer. The filiers are then transferred to scintiflation
vials and 2mis of scintillant is added to each vial. The vials are allowed to sit
overnight before being counted in 5 Beckmén B-counter. The datais
analyzed using Prism software.
15 The compounds of the present invention show no significant binding. to -
the NMDA receptor»assocaated glycine binding site.

Exampte 9: Glycine Receptor Binding Assay

20...... . This exampie iflustrates an.assay used to. measure cross: reactmty Gf |
the compounds with the Glycine receptor. In this assay the known giycme
rec:eptor pinding agent, [3H]-Strychnine is used to bind to rat spana! cord
tissue. The test compound is then infroduced and allowed to dasp!ace the hct
ligand. Binding of the test compound will d:sp}ace the hot hgand and result in

5 reduced radwactmty, which can be quantif ed. Compounds are generaily _ .
tested at two concentrations, if mhlbiticn is observed the cc;mpounds are

-, retested af several concentrations to generate a dose response curve fron;n .
which an IC50 may be determined.
~ The test compounds are prepared for the assay by dxlutmg in

0 poiassnum phosphate buffer, The aliquots of rat spmaf cord membrane used
in the assay are washed with two portions of cold Phosphate buﬁ’er fcifowad
by m:crocentrtfugatron at 4°C, at 14,000 rpm between washtngs The f nai
peliets are then resuspended in a volume of phosphate buffer to prov:de
concentrations appropriate to the assay conditions, The non-specific and tdfaf.
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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 temperature/humidity (72 5
F/50% 5%) controlled 25 vivarium, with a common 12 hour lightldark cycle (Lights on 0700 hrs) for 5
days prior to\ﬁ,s‘gi@‘l(,wimals were allowed food (Purina Labdiet(r) Rodent chow # 5001) and water
(supplied by Elizabethtown Water Company) ad, . libiturh during the acclimalioh pafs¥Sda
throughout the study. On the day prior to test initiation animals were randomly assigned to groups: 30

All animals dfindirg farctelstiived) bgdi atrdd $ir20 gracesipaibappieghetding agaasheepiditien. Each animal
was dosed 0&8?@98' fg'r 26%%, nimals remained on site for a 3 day recovery period following the
chronic dosing period:’ % 66456 PCT/CA02/00176 A stock concentration of each test

compound was prepaesghaEtnanitierddy pieptary initiation At 050 wgref ditated spithe needed
concentratio iy dosin lutians were kept in a refrigerat n npt in use. Each
compound ngg%?égoﬁ\%aqﬁ 'éw%?rﬁa Fﬁo%%’%%?%i\éi e%%?gﬂféﬁ ’883%2%% sodium hydroxide (2
N) may Havedlysiie audest tocapiuntissbhaimadieaohixesedgentubeted doivtgothenradded quantum

sufficiat to_gjyeihe-fpglyolime. Mgl YpluDERRLY ﬂ%@%g%&ggp@%%ﬁ@fg@% figpghase when

appropriate- The vehicle used in this experiment was H R-eyclodextrine"(HPCD) Acros,

lot 01184960 BVaRSBINEY Hanesist et & SEE s aredmairddpydbiensd 8BieariRtion. The pH
was  adjustegtiy s BRN B 1/ 8 e fbhelR RN NREHS 1R REGR-dbsHAlY between 8 to

10). All prepared test compounds were either in solution, and clear, or in suspension, and slightly

cloudy. Suspendt @Iﬁfﬁeﬂ?ﬁﬁﬁé@i‘#@?‘?ﬂﬂ%ﬁ%‘{ﬁémﬁﬁiﬁ%ﬁﬁ@?@%%iniStered either
test corpoubgfier vatiel€ides @ then transferred to scintillation vials-and 2mls of

scintiffant is added to each vial. The vials are allowed to sit overnight before
being counted in a Beckman B-countsr. The data is analyzed using Prism
software. ' | ' L
The compounds of the present invention show no significant binding to |
15 the glycine receptor. . '

Example 10: Assay to Meaéure Toxicity in Mice
This exampié fllustrated a 5 day chronic oral dosing toxicity stﬂdy with
GiyT1 _’inh?b‘th;‘s. Compounds were administered orally (PO) to male CD-1
2 mice for 5 days, at 40 mg/kg/day. Behavioral observations (clinical signsy and
body weights were recorded daily for all compounds tested. - :
Male CD-1 mice were purchased from Charles River Labs (f{ingétbn, NY).
The animals weighed between 20 - 25 grams upon arrival, Animals were
 acclimatized in & temperaturefhumidity (72° + 5° F/50%  5%) controlled
25 'vivar_ium, with a common 12 hour Eighﬂdafk.cycie ‘(Light:s on 0700 hré) for 5 |
days prior to test. All anima‘['s were allowed food_(Puriria Lébdié'té Rodent .
chow # 5001) and water (suppiied by Elizabethtown Water Cbmpahy) ad
fibitum during the acclimation period and throughout the study,
~ On the day prior to test initiation animals were randomly assigned to ,gfoggs: N
30 Al animals chosen for test waighed at least 20 grams and appeared in - ‘l
goad condition. Each animal was dosed once daily for 5 days. Animals
remained on site for a 3 day récovery pericid fallowin'g the chronic | _
dosing period. ' . : o
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(PO) via 21 gauge gavage needles, in volumes of 10.0 ml/kg. Daily body weights were used to
determine individual dosing volumes, All test compounds were weighed on a Denver Instruments
analytical balance 20 (model # A-250). Animals were weighed on a too loading Ohaus portable
balance model # LS2000. Animals were assessed for overt behaviors (clinical signs) immediately
following adn¥}<H41i6iof test agents, then again at 4 and 24 hours. Animalavarsiassersed for 27
separate clinical signs: 25 Activity: Describe if the animal is abnormally hyper- orhypo-active. Ataxia: '

Unsteady gait, inabmﬁsbg%ﬂmﬁmewacmt&q%hmmﬂu@&%r@ﬁ%&% fgpndition
characterized b%e{%)g %:l‘%ty of the limbs, which may be placed in various posmons that are

maintained &P Bf"?gﬁﬂ‘i’r%e'ﬂthﬂgﬁfﬁﬂ‘ffe@n W‘fﬁﬂ%’ HrineesigrhEancai@iRme skin.

- Chromaturia: iérréaityisiogisghasgscindbietisirevers ke madac repimeaiod weidsihdischarge from the

eyes. Condltlgncgf Stool: Sotandfyyatei%g;ard and mall. Convulsjons: Clonic; A generalized
intermittent tonag and A tidF o IHTe ﬁ'éFdFPaﬁ HOUR QR ASDRsEwaLRs-FR/CA02/001 76

Tonic: A §eneradivatbobnssodimmsouanddans N;temyahaombaereédaehlmgiaqb‘pr fore limb extension.
Cyanosis: A t&t’é‘?&l&%ﬂr&f eggi{%%ﬁté%%%ib %E?é @ ﬁﬁa 8&3 tk; qé%g’ %vc\)/sh faspontaneous

nature, or euthanization. normal re ﬂs Epistaxis: A
reddish dlschﬁ’r\(:j%“ﬂ%ﬁ“'ﬁié/ﬁb@e Exiophthhimés: weneotnljabedttosiftecf peecepefeElaccidity: Skeletal

muscles appPaRIRSHIEIIbIMSe. The venicle used in this experiment was
Hydroxypropyl-B-cyctodexirine (HPCD) Acros, lot 011849601, dissolved in
10 distilled water to-form a 10 % weight/volume concentration. The pH was
‘adjusted, using sodium hydroxide (2 N), to equal that of the fest agénts
{usually between 8 to 10).
All prepared test compounds were either in solution, and clear, or in
| suspension, and slightly cloudy. Suspensions were mixad immediate!y prior to
15 use. '
All animals were administered either test compound or vehicie 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 ba_[anéé_e :
207 (model # A-250). Animals were Weigheti' on a fop loading Ohaus portable -7
balance model # L.S2000,
Animals were assessed for avert behaviors (clinical éigns} immediately
ollowing administration of test agents, then again at 4 and 24 haurs.;'l-‘\nimais
were assessed for 27 separate clinical signs: '

25
Acti\fity:_ - Describe if the animal is abnormally hyper- or hypo-actwe
Ataxia: Unsteady gait, mabihty to coordinate voluntary muscuiar
: : movements. :
Catalepsy: A condition charaoter:zed by waxy rigidity of the hmbs

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

Chromaturia; A reddish discharge in the urine.

Chromodacryorrhea: A reddish dxscharge from the eyés,

Condition of Stool; Soft and watery, hard and small. e
Conmisions: Clonic: A generalized intermittent tonus and reiaxatmn of

. the skeietal muscles,
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Hunched Posture: The animal appears to be walking high up off the ground. Hypersensitive to Touch:
The animal vocalizes, or becomes excessively active during handling. Lacrimation (both eyes):
Secretion and discharge of tears. Lateral Recumbency: Animal is spontaneously supine. Loss of
Righting: Animal remains supine when placed in that position. Miosis: Excessive contraction of the
pupils of the W' Y/M§tifiasis: Excessive dilation of the pupils of the eye. PalpBEFF M85 7Refers 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): q@g}gp@g&g&@é&qﬁ%&g{iﬁﬂg@ﬁ@r@@@; o8ey: harsh or musical
sound heard during respiration, Resgﬂr@giﬁphﬁlaa bﬁmaw%ﬂmgf@mm{@@se in this activity.

Rigidity: Waxy :The extremities stay |n ositjon in which the a placed Le d pipe: muscular

~ rigor, the ex 138 are difficult to fl ﬁ%&f% and excessive
secretion of $41va,, Sedation: The a e‘é’ B\I@f?g&% S ng&é’? ﬁé Ueereotypy:
Constant repne?ﬁ no értaln meanin e dlsc 2EHpL Fﬁ%’l%s BiR %Gcrg etant fast vibration of the
body and/or >ét; remil ||es :Coarse: af VI ra 1 an%ﬁor extremities that seems to
increase an % eW|th time. An&g&m@ é %?gsst% (%dx weight, such that it's value
dropped to 7%, Rg?é;%sq&rétrol groupvfﬂgm\ﬁ\% 5&& 8&@9,0 3 f a moribund
condition, sugfthat {hganiial,cauld epdonden z%ss &a@féﬂ@iﬂyes & %5’ yor to study

conclusion. Toxicity data obtained thrml‘h; e assay as descrlbed above is provided in Tﬁbles to 14

for Compoun%%gﬁ¥%mg@ve 'gtggr%mgﬁg %&wa&gslmmedlately following administration

and again atifhesRansbency: Animal is spontaneously supine.
Loss of Righting: Animal remains supine when placed in that position.
Miosis: Excessive contraction of the pupils of the eye.
Mydriasis: Excessive dilation of the pupils of the eye.
Palpabral Ptosis: Refers to the drooping of the upper eyelid of both eyes.
Piloerection: Bristling of the fur on the back and neck.
Rales (wet or dry): Wet (mmcousal): a bubbling sound heard during resplratlon
- Dry: harsh or musical sound heard during respiration.
Respiration (T4): An unusual increase or decrease in this activity. -
Rugidity: Wazxy :The extremities stay n 1:113‘;3 position in which they are
placed.
Lead pipe: muscular rigor, the extremities are difficult to
move. : ‘
Salivation (Increased): The formation and excessive secretion of saiwa
~ Sedation:. = The animal responds slowly ‘when touched or handled.
. Stereotypy: Constant repetition of certain meaningless movements.
Tremors: : Fine: a constant fast vibration of the body andfer
‘ extremities.

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

Any animal that exhibited 1) loss of body wezght such that it's vaiue ‘
dropped to ?5 % of the control group’s mean value for 2 consecutive days, or
Z) onsetof a mc;nbund condition, such that the animal could no longer feed or

5 drink normally, were sacrificed prior to study conclusion.

Toxicity data obtained through the assay as described aboveis
provided in Tables 1 to 14 for Compounds Gi to Gxiv inclusive. The animals
were observed immediately following administration and again at 4 hours and
24 hours. Observations are reported using the code number fromthe,

10 following chart: - | |

{0 Appeared Nommaj 7 Epistaxs ' 14 Palpabral Plosis 21 Rigidity



24 hours. Observations are reported using the code number from the. io following chart: 4 Appeared
Normal 7 Epistaxs 14 Palpabral Ptosis 21 Rigidity 29 WO 02/066456 PCT/CAt12100176 | Activity
(inc./dec.) 8 Cyanosis 15 Loss of Righting 22 Ataxia 2 Sedation/Lethargy 9 Flaccidity 16 Chromaturia
23 Tremors %,Pllggr?ctlon 10 Respiration 17 Salivation 24 Convulsions 4 Stereotypy 11 Hunched
Posture 18 LACIIAI6R25 Catalepsy 5 Soft Stool 12 Enophthalmia 19 MiosidS& €441 /Recumbency
6 Chromodacryorfiea 13 Exophthalmia 20 Mydriasis 27 Death Table 1: Compound G(iii) 4 hours Da
Dose Animal (mg/kg) 12345 140000140 24000000 34000014,100 24 hours Day Dose

Animal (mg/kg) 12345 14000000 24000000 34000000 5 Table 2: Compound G(viii) 4

hours Da DOSb Activity (inc./dec.) 8 Cyanosis 15 Loss of Righling 22 Ataxia
Sedation/Letharngy € Flaccidity 16 Chromatwia - 23 Tremors
3 Piloerection * 10 Respiration 17 Salivation 24 Conwlsions
4 Stereotypy 11 Hunched Posture 18 Lacrimation 25 Catalepsy
5 Soft Stool 12 Encphthaimia . 1% Miosis 26 lateral
‘Recumbency
& Chromodacryonhea 13 Exophthakmia 20 Mydriasis 27 Death

Table 1: Compound G(iii)

4 hours
Day
Dose .
Animal | {mg/kg)| 1 2 3 4 5
# - .
1 40 0 0 0 14 -0
2 40 | 0 0 & 0 o
3 40 0 0 0 14,10 0]
24 hours
Day
Dose
Animal | (mgfkg) 1 2 3 4 5
4 ‘ : ‘ _
1 a0 0 0 G 0 g
2 40 0 0 { ] -0
|3 40 0 0 0 0 0
Table 2: Compound G(vii)
4 hours
' Day
Dase .
Animai | {mg/kg) 1 2 3 4 . 5
# : _
1 - 40 0 0 0 .0 0
2 40 0 = 8] 0 O 0
3 40 0 8] 0 0 0
24 howrs -
Day
) Dose ' . ,
Animal | (mgfkg)] 1 2 3 4 5
#
1 ‘ 40 0 0 0 0 0
2 40 0 D O 0 0
3 40 0 0 0 o 0
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Animal (mg/kg) 12345 4000.000 24000000 34000000 24 hours Day Dose Animal
(mg/kg) 12345 14000000 24000000 34000000 29 SUBSTITUTE SHEET (RULE 26)
WO 02/066456 PCT/CA112/00 1 76 Table 3: Compound G(xiv) 4 hours Day Dose Animal (mg/kg) 1
234514000000 24000000 34000000 24 hours Da Dose Animal (mglkg) 12345 1
400000 0WUEH*F00 34000000 s Table 4: Compound G(ix) PCT/CAB2/00176

Table 3: Compound G{xiv)

14 hours . .
' Day
~+ Dose : :
Animal | {mgfkg) 1 2 3 4 5
#
1 -4 -0 0 0 0 0
2 40 0 ‘ 3] 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose ‘ _
1 Animal | (mgfkg} 1 2 3 ‘ 4 5
u | | .
1 40 0 0 0 D 0
2 40 0 0 0 0 0
3 40 0 0 o G 0
5 Table 4: Compound G(ix)
4 hours
Day 3 _
... .| Dase . )
Animal | (mg/kg)- 1 2 3 . 4. 5
#
2 40 0 0 .0 D. -0
3 A0 ) 0 0 0 0
24 hours |
Day. .
_ ‘Dose
An;;n;;i {mglkg) i 1 2 3 4 5
1|40 ) ) o 5 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Table 5: Compound Gfii)
[ 4 hours '
A Day
" Dose T ' ‘ . ' o
An;;na {mgfkg) i1 2 3 14 SR

- oy - - 30
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T -hours Dose Da Animal (mg/kg) 12345 14000000 24000.000 34000000 24 hours
Da Dose Animal (mg/kg) 12..345 14000000 24000000 34000000 Table 5: Compound
G(ii) 4 hours Da Dose Animal (mg/kg) 12346 30 8USSTLTUTE SHEET (RULE 26) WO
(12/066456 PCT/CA02/110176 1400101,22,26,151,H 24000 0 1;22,24+,26,1 1,22,15, 5, 14 14
340000 0 8"OHA86FEDay Dose Animal (mg/kg) 12345 14000000 P00

1 40 0 1 0 1,22,26.15 it.H
2 40 0 ] o ©]1,22,24+,28,1 11,22,15,
5, 14 14
3 40 0 4] 0 4] : 0
24 hours -
Day
Dose

Animal | (mgfkg) 1 2 3 4 5
#
1 40 0 0 0 0 i)
2 40 0 0 0 0 8]
3 40 0 0 ] 0 0

H- Head Butting

+ touch-evoked
5 n

" Table 6: Compound G(X)

4 hours ' i
' : Day
Dose -
An;;nal {mgfig) 1 2 3 4 5
1 30 D 9 0 0 i)
2 ‘ 40 0 s N 4] O
3 40 _ 0 G 0 O 0
24 hours o o C
Day
o Dose e
An;;nal {mafkg} 1 2 3 4 5
1 40 0 0 -0 ] -—-
2 40 0 a 0 0 -
3 40 0 0 0 g —
10 Table 7: Compound G(xii)
4 hours .
4 Dose |- ‘ , . o -
Animal {{mg/kg)| - 1 2 3 v 5
## : o ’
1 40 0 o] 0 0
0
2 40 0 8] 6 0 0
3 40 0 0 ’ g - 0 0
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34000000 H-Head Butting + touch-evoked 5 Table 6: Compound C(x) 4 hours Da Dose Animal
12345100000 200000 300000 24 hours Da Dose Animal (mglkg) 12345 140000
024000003400000io Table 7: Compound G(xii) 4 hours Da Dose Animal (mg/kg) 12345 1
4000000 240000b0 3400-0-000 31 SUBSTITUTE SHEET (RULE 26) WO 02/066-456

PCT/CAozloWﬁ%z"f&*ﬁ%urs Day * PCTICA02/00176
24 hours
Day
| Dose ‘ _
| Animal | (mg/kg) - 2 2 4 5
# .
1 40 0 0 0 0 -
2 40 ] 0 0 0 —
3 40 0 0 O 0 e

~ Table 8: Compound G(xi)

4 hours
‘Day
: Dose
Animai | {mgfkg) 1 2 3 4 5
#
1 40 0 0 ¢] 0 0
2 40 0 0 Q- 0 0
3 1 40 -0 0 0 0 0
24 Hours
Day .
Dose ' . _ T
Animal | (mg/kg) A ‘ 2 3 ' 4 5
1 40 0 0 0 8] —
2 40 0 g 8] 0 e
3 | 40 0 0 0 0 —
5 o
Table 9: Compound G(xiii)
4 hours -
- Dose " - . -
Animal | (mg/kg) - 1 ‘ C 2 b 3 4. 1 50
1 40 0 D 0. 0 {0
2 40 0 0 -0 0 0
3 40 0 4] ] O -0
24 hours |
‘ Day
’ Doss ) :
Animal | {ma/kg) 1 2. 3 4 -t 5
2 40 0 0 0 " - —
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Dose Animal (mg/kg) 123 .45 1400000-24000003400000 Table 8: Compound G(xi) 4
hours Da Dose Animal (mg/kg) 12345 14000000 24000000 34000000 24 hours Do
Da se Animal (mg/kg) 12345 1400.0-1-00--2400000340p..00 _0 5 Table 9: Compound

G(xii) 4 houwgsaMsR9se Animal (mg/kg) 12.345 140000.00 2400 01*8’[%9&0%:&9’;9 0000 24

hours Day
(3 T4 6 T o ] o 1T 6 =
Table 10: Compound G(i)
4 hours '
Day
Dose |
Animal |(mgtkg) | 1 2 '3 4 5
P
] 40 9] 0 Y 0 0
2 40 0 0 0 0 0
3 40 O 8] 0 0 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 | 3 4 | 5
# : '
- 40 - - 0 0 0 0 O
2 40 0 0 . 0 _ a 0
3 40 -0 -0 0 O 0
5 o
Table 11: Compound G(v)
4 howrs "
Day
Anima! | {mglkg) 1 ' 2 : 3 4 5
& ‘
1 40 g 0 0 0 0
2 40 0 O 0 0 3l
3 - 40 - 0 a 8] 0 0
24 hours
' Day
| Dose - -
Animal | (mgfkg) 1 . 2 3 - 4 5
# o .
1. 40 . .0 a 8] 0 0
2 - 40 O 0 0 0. 0
3 4G 3] 0 0 0 0
1 Table 12: Compound G(vi)
. 4 hours , .
] - : T Dy —
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Dose Animal (mg/kg)r2345 140000p2400000-32 SUBSTITUTE SHEET (RULE 26) WO
02/066456 PCTICAO02/E10176 1340000 0 - Table 10: Compound G(i) 4 hours Da Dose Animal
(mg/kg) 12345 14000000 24000000 34000000 24 hours Da Dose Animal (mg/kg) 1 2
345 1.40 079,(0 24000000 34000000 5Table 11: Compound G(v) 4 hours Da Dose
Animal (mg/kg% 1P4%43% 14000000 PCT/CA02/60176

i Dose
Animal | (ma/kg) 1 2 3 4 5
# _
1 40 0 0 0 0 0
2 40 0 0 0 0 Y
3 40 0 0 0 0 0
24 ho}urs
Day
‘Dose _
Animal | {mg/kg) 1 - 2 3 4 5
# :
1 40 0 0 0 G o
2 40 0 0 Q 0 a
3 40 0 G 0 0 0
~ Table 13: Compound G(vii)
4 hours '
, Day
. Dose : ,
An;nal (mgfkg) 1 2 3 4 5
140 G D 5 5 5
2 40 0 0 0 D 0
3 40 0 0 0 0 0
~--24houwrs '
Day
Dose _
Animal | (mg/kg) 1 2 3 4 5
# ‘ .
1 40 O _ g 0 .0 0
2 40 .0 0 0 D 0
3 40 0 0 O 0 0
5 Table 14: Compound G(iv)
[a hours
Day
- Dose : T SRR S,
Animal | (mg/kg) 1 2 3 T4 5
p , .
1 40 14 9 14 0 - |14
2 40 1,22,14,10,2 1 1221510 aQ 1,22, 14,H,10,2 0
3 40 0 0 14 . 0 1 p
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240000034000000 24 hours Da Dose Animal (mg/kg) 12345 14000.000 24000000

34000000 10 Table 12: Compound G(vi) 4 hours Day 33 SUBSTITUTE SHEET (RULE 26) WO

02/066456 PCT/CA02t00176 Dose Animal (mg/kg) 12345 14000000 24000000 .34000

000 24hou\r§Da Dose Animal (mg/kg) 12345 14000000 24000000 34000000 Table
n

13: Compou %’(’\I/ﬁ'f)('ﬁsﬁours Day Dose _ : PCTICA02/60176
24 hours
Day
Dese
| Animal | (mgfkg) 1 2 3 4 5
# ' , S

H- Head Butiing

By way of comparison the compounds of formula 1 are less toxic than
5 other GiyT+1 irﬁjibitors of similar potency. Far example compounds H, 1, J, and
K below, show a higher toxicity profile than the compounds of the present -
invention as seen in tables 15, 18, 17, and 18,

10 : .
Table 15: Compound H *

Day
: Dose . . N - .o .- . -
Animal | (mg/kg) 1 - 2 _
.‘1 L 40 0 o . 1 0o 1,22’8'14'.1{3'2 12
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Animal (mg/kg) 12345 14000000 24000000. 34000000 _7 1- 24 hours Da Dose
Animal (mg/kg) 12345 140000.00 24000000 34000000 s Table 14: Compound G(iv) 4
hours Day Dose Animal (mg/kg) 12345 14014014014 2401, 2214,10,2 1,22,15,90 0
1,22,14,Fi,10,20. 34000 14 -00 U-,[3s-UTUTSHEET (RULE 26) WO (12/t)66156

PCT/CA02/0Y P854 0urs Da Dose Animal (mg/kg) 12345 14000 0 B3'S488E9 00 3. 40
0-0-0 0 0 H- Head Butting By way of comparison the compounds of formula 1 are less toxic than 5
other GlyT1 inhibitors of similar potency. For example compounds H, I, J, and '

2 20 i) 155102 ]1.26.153.109 G 132
3 20 13145 | 1.22.142 | 1,228,102 |1,8.26,1514,10, 1.2

*In this experiment behavioral observations were only recorded once per day.

Table 16: Compound |

4 hours
Day
1 Dose ’
Animat | (mg/kg) 1 2 . 3 4. 5
#
16 40 31,26 410 | d1,22,28, | 41, 22,410 | 41,22 28, |41, 22,
‘ - 410 310, 1 310
17 40 41,22, 310 | 31,22, 410 1 44, 28,410 |41, 28, 15, 410141, 26,
. 310 1 7
18 40 31,22, 28 1 41,22, 410 | 44,22 26, 1 U1, 22 410 (i1, 22,
310 310 310
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
= severe itching
Table 17: Compound J
10 ' .
4 hours Day
Dose
Animal # (mg/ke) 1 2 3 4 5
1 10 0 0 0 0 0
2 10 G 4 1] 4] )
3 10 0 0 0 0 0
24 hours . ’ Day
: Dose - . n
Animal #| (me/ke) 1 2 3 4. 5
i 25 0 1,2 1,9,18,26.15,14,10,2 * — —
2 25 0 0 { 1,69187261514,102* - -
3 25 0 2 11,9.182615,14.10,2,23 * . .
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K below, show a higher toxicity profile than the compounds of the present invention as seen in tables
15,16, 17,and 18. 0 OH H__ OH K 10 Table 15: Compound H Da Dase Animal (mg/kg) 12345 1
40000 1,22,814;10.2 12 35 SUBSTITUTE SHEET (RULE 26) WO 02/066456 PCT/CA02/06176 2
40 0 1,22,10, v bh.260:4543,10,2 d 1,2 340 1,3,14,2 1,22,14,2 1,22,9,10,2 1,912@1%4} %01 1,2 21In

: \ : - 176
this experiment behavioral observations were only recorded once per day. Table 16: éompound 4
hours Day Dose Animal (mg/kg) 12345 16 40d-1, 26, 110 11,22, 26, 11, 22, 4-10 11, 22, 26, 11,
22, .110110,1 41017 4011, 22,110 11, 22, 110 11, 26,110 11, 26, 15,110 11, 26, 110 18 40 11,
22, 26, 11,22+136-1322-26-44-22--110-11,-22, 110 110 110

-

Table 18: Compound K

14 hours

Day
Dose
_ (Animal  {(mg/kg) [1 42 ' 3 4 5
# .
1 40 1 — — — e
2 40 0 — e — _ —
3 40 0 1,2224152 |— - —
(24 hours
Da
Dose : ! :
Arimal | (mg/kg) 1 2 3 4 -8
# .
1 40 11,22,18,26,15, — — — —
14,10,23,27* ' , '
2 40 11,26,15.14,10,]. —_ = = -
27 ‘ o
3 40 1,26 1,22,24,15,14, - — -
' 10,23,27* ‘ ' ' :

* Animal was euthanized due fo a moribund condition
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24 hours Day Dose Animal (mg/kg) 12345 --1640000017400000--18400000--1=
severe itching Table 17: Compound J 10 4 hours Day Dose Animal # (mg/kg) 123.45 1100000
021000000 31000000 24 hours Day Dose Animal#(mk12345 12501,2
1,9,18,26,15,14,10,2* 22500 1,6,9,18,26,15,14;10,2 * -- - *---- . 32502 1,9118,26,15,14,10,2,23
36 SU;‘BJST!!TgTE SHEET (RULE 26) WV vinf,4,46 PCT/CA02/00176 Table 18: Compound K 14

hours e
1. Acompound of formula |
A
£ 2 i o
N ]
Aly
Formuia |
wherein:

Ary  is a thiophene group, which may be 2- or 3-thiophene optionally
substituted with up to one methyl or ethyl,
| Ar,  1Is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cys alkyl,
halo, Gy haloalkyl, C1s alkoxy, C1s hatoalkoxy, cyano:
or wherein when Ar is 2-methylphenyl and Ar; is 3-thienyl;

and salt, solvate and hydrate thereof,

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

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

the group consisting of. substituted phenyl, where the substitutent is
selected from CFi, Me, iPr, MeO, CN, and CF.0; and furan and
thiophene. ‘ '

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

(Z)-N-1-(4-(4-isopropylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl) sarcosine; .

38



Animal (mg/kg) 12345 14D 1 2400 3400 1,22,24,15,2 -- 24 hours Da 2Iigoi,ezé\nziérlnitIS(;nélg/kg) 12
26,15,14,10, 27- 340 1, ,22.24.15,14,
345 140 1,22,16,26,15, - - -- - 14,10,23,27 2 4Q 1,26,15, 4, 7 E 26
[ [ 37 SUBSTITUTE SHEET (RU )
* “Animal was euthanized due to a moribund condition ) . <
écl)_i?MZS? 1.A compound of formula | Are O Nv 'OH Art Formula | wherein: Art is a thiophene group,

m ? hi bstt”le(] ith up to one methyl or eth Are is selected
i E : | WI p yl yl i |
from thIOpl Ig? %%Yﬁﬁb yli bVI IE?é}H )9'@%[ |l)§_’ ltﬂ@'“&ﬂﬂl’h@lpbel 1yl group is selected

from CI-6 aﬂ@rNh@ﬂldﬁgmwmh@ﬂ;ﬁ Jkoxa @;l@,hﬁlﬁggigxy@qmrﬁ QL wherell |n when Ar, is
2-methylpheayhaps. é{e(ésfgfgmpﬂéhyl) 1-(3 thienyt)prop- 1-en-3-yl)sarcosine:
(Z)*N~(1-(4~(3~methoxyphen_yl)- phenyl)-1-(3-thienyl)prop-1 -en-3-yl)sarcosine;
(Z)-N-(1 »(4~(3~methy[phe_nyl) phenyly-1-(3-thienyliprap-1 ~en-3-yl) sarcosine;

()-N-(1 —(4—(3-triﬂuoromethoxy)phenyi)phenyl)- 1-(3-thienyl)prop-1-en-3-
_yl)ysarcosine; :

{Z)-N-(1 —(4—(3—cyanophenyl)pheny!) 1-(3-thienyl) prop-1-en-3- -yl)sarcosine:

(Z)-N-(1~(4-(3- -thienyl)phenyl)-1-(2-thienyl) prop-1-en-3- -yl) sarcosine;
(Z)-N-(1-(4- -(3-thienyl)phenyl)-1- (4 -methyt-3-thienyl)prop-1-en-3-
yl)sarcosine;

(Z)—N—(1—(4—{3»triﬂuoromethyi)phenyi)_phenyl)—1~(4—methyl_~3-thien.y'l)propﬂ—
en-3-yl) sarcosine: | _

(Z)-N-(1 —(4—(3-methoxypheny!)phenyl)r 1 ~(4-methyl-3-thienylprop-1-en-3-
yhysarcosine:

{(Z)-N-(1-(4-(3- -methylphenyl)phenyl)-1-(3- -methyl-2- thmny(}prop T-en-3-
yl)sarcosme

and {(Z)-N-(1 -(4-(3-thienyl)phenyi)-1 —(2~methypheny!)prop~1 -en-3-
yl)sarcosine.

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

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

- a pharmaceutically accep'tabie carrier, diluent or excipient.

7. A pharmaceutical c.omposi{iibﬁ‘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 dfsease attention
deficit disorder, depression, autistic disorder, Rett's dzsorder childhood

disintegrative d:sorder Asperger's disorder, atypical autism, neurological
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and salt, solvate and hydrate thereof. 2. A compound 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 Are 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. (Z)-N-1-(4-(4-isopropyiphenyl)phenyl)-1-(3-thienyl)prop-1 en-3-yi) sarcosine; 38
(2)-N-(1-(4-(3-thiewd)nsheepsydhi@rinidisgigdesp-dndnr@dibsheoasitions for which a glycine
(Z)-N-(l-(4-(2-thiq}%ﬁgp{gxna}ég@éﬁ]ienyl)prop-l-en-3-yl)sarcosine; (2)-N-(1-(4-(2-furyl)phenyl)-1-(3
;thienyl)prop- 1-en-3-yl)sarcosine (Z)-N-(1-(4-(3-methoxyphenyl) phenyi)-I
-(3-thieny)prop:zl-en-3-yhsarcosine; t[ng% -(1-(4-(3-methylphenyl)pheny0-1-(3-thienyl)prop-1-en-3-yl)
sarcosin)g;' Z T\%((?é.% ﬁﬁﬁ]ﬁﬁl&%r%fe h )Rli/)f%ﬁ iI%/)phenyl)-l-(3-thienyl)prop -l-en-3- yl)sarcosine;
(Z2)-N-(1-(4-(3-cyanophenyi)phenyl)-1-(3-thienyl) prop- I-en-3-yl)sarcosine;
(Z2)-N-(1-(4-(3-thienyl)phenyt)-1-(2-thienyl) prop-l.en-3:yl) sarcosine;
(Z)-N-(1-(4-(3-thienyl)phenyo-1-(4-methyl-3-thienyljproy=22h-3- yl)sarcosine;
(2)-N-(1-(4-(3-trifluoromethyi)phenyl)phenyl)-1-(4smethyl-3-thienyl)prop-I - en-3-yl) sarcosine;
(Z2)-N-(I-(4-(3-methoxyphenyl)phenyl)-1-(4-methyi-3-thienyl)prop-| -en-3- yl)sarcosine;
(2)-N-(1-(4-(3-methylphenyl)phenyl)-1-(3 hyl-24fienyl)prop-l-en-3- yl)sarcosine; and- (Z)-N-(1
-(4-(3-thienyl)phenyl)-1-(2-methyphegpyhprep-l-en-3- yl)sarcosine. '

H

wherein

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

Ar;  is selected from thiophéne, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cqg alkyl,
halo, C1s haloalkyl, Cy.6 alkoxy, Cis haloalkoxy, cyano;

or where:in_ when Ar) is 2-methyiphenyl and Ar, is 4-(3-thienyl);

and salt, solvate and hydraté ther.eof;

for manufacturing a medicament for treating a patient having a medicéi'

condition for which a glycine transport inl.li'bito'r is indicated

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 andfor Alzheimers disease, atiention

deficit disorder, depression, autistic disorder, Rett's disorder, childhood

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

10. The use of a compound of the formula [ as recited in claim 9, wherein the |
medical condition is schizophrenia.
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5. A composition comprising a compound of any preceding claim 1 to 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 disorder, childhood
disintegrative di dE'd rger ég rder ' tism, neyrological 39 and neuropsychiatric -
disorders and m‘i’eR |c§rﬁ§)§1%%ig%ﬁ r%v%c?c(%sa?gcﬁé%% ?#lﬁ?l%*@r %ﬂh&gg{gm "USEFR Léﬁawﬁound of
the formula | COZHNAIT-Me 21 winbpdienyi)-i$-Sttiopingie grpub.ankic s bsirkz .or 3-thiophene
optionally substituted with up to one methyl or ethyl, Ar2 is selected from thiophene, furan and
substitutfi phenyl, wherein the substitutent on the phenyl group is selected from C,.6 alkyl, halo,
Cl-6haloalkyl, ClHeeatespiGl wrimodndas cgatedoinvtiatsiniohevhareis 2ameathyipbeny and ArZ is
4-(3-thienyl); anehsgit, solvate formapufacturi dicament for treating a
patient having (3 ?n)se%liég?%lgr%jliﬁgﬁrpcﬁggv%%fﬁh@ﬁ%{r{]%btgn@pﬁ%ﬁ%ﬁ%t%gj%&é%ed 9. The use of a
compound of th¥lfeRfff&INas recited in claim 8, , wherein the medical condition is selected from the
group consisting of schizophrenia, cognitive dysfunction, dementia and/or Alzheimer's disease,

attention deficit disorder, depression, autistic disorder, Rett's disorder, childhood
13, The use of a compound as recited in claim g, wherein the compound is

{(Z)-N-(1-(2-(4-F uryt)phenyi)—1-(3—thieny[)prop-1—en~3~yl)sar_cosine.

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

15.  The use of a compound as recited in claim 8, wherein the compound is

(Z)-N-(1-(4-(3-Thienylphenyi-1 -(2-methylphenyl)prop-1 -én—&yt)sa rcosine
for manufacturing a medicament for treating a patient having a medical
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disintegrative disorder, Asperger's disorder, atypical autism, neurological and neuropsychiatric
disorders. 10. The use of a compound of the formula | as recited in claim 9, wherein the medical
condition is schizophrenia. 40 11. The use of a compound as recited in claim 10, wherein the
compound is (Z)-N-(1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine. 12. The use of a
compo as recited in claim 10, wherein_ the compound is

(2)-N- (?%4 @1’%%%ﬁﬁﬁﬁé@%ﬁﬁ%rﬂm‘?Ed(@?h?enyl)prop 1-en-3- yl)sarcosine. 13. The use of a
compound as recited in claim.8, wherein the compound is (Z)-N-(1-(2-(4-F
uryl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine. 14. The use of a compound as recited in claim 8,
wherein the compound is (Z)-N-(1-(4-(4- Isoprop phépiyl)phenyl)-1-(3-thienyl)prop-I -en-3-
yl)sarcosine. 15. The use of a compound as-ecited in claim 8, wherein the compound is
(Z2)-N-(1-(4-(3-Thienyl)phenyl-1-(2- methyl l)prop-1-en-3-yl)sarcosine for manufacturing a
medicament for treating a patient havifig a ifedical 41 16. A method of preparing an iodide C; OH /(1
Br\ (C); comprising: a) reducing intermediate B OH Bid\(B) with sodium
bis(2-methoxyethoxy)aluminum hydride (Red-Al); and b) freating the resulting mtermedlate with iodine
to glve the igefiaPdSINg:

a) reducing intermediate B

o
Br

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

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

17. A method of preparing an intermediate D;

“COuBu

Br

(D),
comprising: '

a) reducing lntermed;ate B

o "
Br

(B)
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17. A method of preparing an intermediate D; N CO2tBu Br </I (d), comprising: a) reducing
intermediate B OH Br\ (B) 42 with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and
treating the resulting intermediate with iodine to give iodide C OH Br\ (C); b) converting the alcohol
moiety of iodide C to a bromide; and c) displacing the bromide with sarcosine t-butyl ester to provide
intermediate D. 18. The method of claim 17, wherein the conversion of step (b) comprised treatment

with N-bromosucciniffifieaftuiphishtpreisryrthoxyiahetiodof prdpdangRad-Atpranetiate E N -I,-
CO2tBu Arl Br\ (ExreshRERIRAFE IR @RiRRALYS Egamﬂ@yowg BafaLethy! or ethyl, the

method comprising: a) reducing intermediate B OH Br ~

I OH
i
Br
(C);
b) converting the alcohol moiety of iodide C to a bromide: and

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

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

treatment with N-bromosuccinimide and triphenylphosphine.

19. A method of preparing an intermediate E

SNTCOo8uU

l
Ary
Br
(EX
wherein Ary is thienyl optionally substituted by up to one methyl or ethyt,
the method comprising: ‘

a) reducing intermediate B

Q/\OH
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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with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and treating the resulting intermediate
with iodine to give iodide C 43 C OH il | Br\ (C); b) converting the alcohol moiety of iodide C to a
bromide; c) displacing the bromide with sarcosine t-butyl ester to provide an intermediate D; and
~NCO2tBu Br\ (D); d) coupling the intermediate D with a boronic acid formula Ar1B(OH)2, wherein
Ar, is as described above, in the presence of a palladium (0) catalyst to give the intermediate of the
formula E. 20. The method of claim 19, wherein the conversion of step (b) comprises treatment with
N-bromosuccinimide and triphenylphosphine. 21 Thegrethod of preparing a compound of the formula
G N ~CO2tBu Ar, Are (G), wherein Ar, is thien ‘ ptionally substituted by up to one methyl or ethyl;
and 44 Are is selected from the group co g of thienyl, furyl and substituted phenyl, wherein
phenyl substitutents are selected from g&; , halo, C,-6 haloalkoxy, C1 alkoxy, and cyano; the
method comprising: a) reducing intermediate B OH ©):

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

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

N7 COo.Bu

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

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

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

treatment with N-bromosuccinimide and. triphenyiphosphine.

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

(G), .wherein
Arq is thieny! optionally substituted by up to one methyl or -éthy!,‘ and
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Br\ (B) with sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al) and treating the resulting
intermediate with iodine to give iodide C OH Br\ (C); b) converting the alcohol moiety of iodide C to a.
bromide; c) displacing the bromide with sarcosine t-butyl ester to provide intermediate D N~CO2tBu
Br\ (D); d) coupling intermediate D with a boronic acid of the formula Ar1B(OH)2, wherein Art is as
described above, in the presence of a palladium (0) catalyst to give an intermediate of the formula E

45 N CO2tBuAAriBseitie¢)icanpting griemediatisBngtibathasml haayicagidsobitdtyamula
Ar2B(OH)2, wherein Are is as described abgve, in the presence of alladiu ) catalyst to give
intermediate E%E‘:det‘%%efﬁﬁ‘% ﬁ?ﬂ(ﬁﬂgﬁf&l‘fﬁ{%ra iﬁ&'ﬁ%ﬁ%%tﬁpé?oéﬁ%ﬁh@inl%?f'#ediate F to
give th_e comflaurichfdthetoQula Ak, Hreiroptimg of claim 21, wherein the conversion of step (b)
COMPIISES  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

OH

Br
(C);
b) . converting the alcohol moiety of iodide C to a bromide;
C) displacing the bromide with sarcosine t-butyl ester to provide

intermediate D

SNTTCOoLtBY

Br
(D)
d) coupling intermediate D with a boronic acid of the formula
Ar{B(OHj),, 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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treatment with N-bromosuccinimide and triphenyiphosphine. 23. The method of claim 21, wherein the
hydrolysis of step (f) comprises treatment of formic acid. 24. A compound of the formula C OH Br <) -
(C)- 25. A compound of the formula D 46 N CO2tBu 1 Br (D)- 26. A compound of the formula E N
CO02tBu ar, Br (E), wherein Ar, is thienyl optionally substituted by up to one methyl or ethyl. 47

SNTTCO,BU
l
Ary
Br
(Ex
e) coupling intermediate E with an aryl boronic acid of the formula

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

paliadium (0) catalyst to give intermediate F

N7 CO.Bu

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

22. The method of claim 21, wherein the conversion of step (b) comprises
treatment with N-bromosuccinimide and  triphenylphosphine.

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

freatment of formic acid.

24, A compound of the formula C

Br
(C).

25. A compound of the formula D
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26,

SN COuBY
[
I
Br
(D).
A compound of the formula E
- NTco,tBu
l
Ary
Br
(E),

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